























1370 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Polymerase chain reaction (PCR ) :

A PCR mixture for detection ofalgD gene was

prepared from 1 pL for each forward and reverse

primer , 10 pL of Go taq Green master mix Which
was processed by the company ( Promega , USA ), 5
uL of nuclease free water and 3 uLL of DNA template

and as shown in the table (2).

Table (2) : Polymerase chain reaction mixture

Master mix components Volume (pL)
Master mix 10
Forward primer 1
Reverse primer 1
Nuclease free water 5
DNA 3
Total 20

Agarose gel electrophoresis :

The PCR product reaction was loaded into the
wells then pass an electric current with a difference
voltage of 100 volts for 60 minutes , the DNA will
be transmitted from cathode to plus anodes poles
, the Ethidium bromide — stained bands in gel were

visualized using gel imaging system .

Result and Discussion

Isolation and Identification :

After performing the biochemical and

microscopic examination , 52 isolates were obtained
for P. aeruginosa , all the isolates were Cram
negative, rods-shaped, the colonies were pale in color
when grown onmacConkey agar because it does not
have the ability to ferment lactose?”). On sterimide
agar, the colonies were bluish and greenish in color
due to their water-soluble biocyanin and bioverdin
pigments @D while a transparent aura formed around
the colony when it grew on the blood agar due to the

hemolysin®?,

Figure (1): Shape of P. aeruginosabacteria A. blood agar , B. cerimide agar , C. Microscope (oily lens)
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About biochemical tests, all bacterial isolates were
positive for the tests : oxidase , catalase , gelatinase ,
citrate utilization , while were negative for indole , the

result of this study were in agreement with>3 .
The ability to form a biofilm :

The results of the phenotypic detection showed

1371

that 20% of the bacterial isolates were not forming
the biofilm while 80% were produced the biofilm in

different degrees after comparing it with the negative
control.

28.9 % isolates were weakly for Biofilm formation
, 24.4 % isolates were moderately and 26.7 % isolates

were strong , as shown in Figure (2)
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Figure (2): Percentage of P. aeruginosaisolates on biofilm formation.

The results of this study were in agreement with
2Hwho found that 14 % not forming the biofilm and
28 % weremoderatelyfor biofilm formation While
not in agreement with®Who found that 24% of the

isolates of P.aeruginosa were produced the biofilm .

This difference in the thickness of the biofilm
is due to different reasons, perhaps due to the initial
number of cells that succeeded in attaching to the
wells of the microtiter plate or to the difference in
the amount of auto inducers (quorum sensing signal

particles ) which is produced from each isolate and

play an essential and important role in the formation
of biofilms®®

Detection of algD gene :

The results of the molecular detection of the algD
gene that contribute to the production of the alginate
layer in P. aeruginosawere: all isolates possessed
algD gene about ratio 21(95.4 %) and one isolate did
not possessed it , shown in figure(3), The results of
this study were in agreement with®”) and ?®While not

in agreement with®”),
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Figure ( 3) : Resuts of algD gene of P. aeruginosa on 1,5 % agarose gel electrophoresis , (M ) DNA ladder
1500 bp
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Abstract

This study was performed in the ministry of health- Specialized Center for Endocrinology and Diabetes

in Baghdad. Measurement of some biochemical parameters in serum of 93 patients with growth

retardation divided into two groups: group-1 (G1) control group without diabetes, and group-2 (G2)

with diabetes. The results showed that celiac disease reduces weight and consequently body mass

index. The Anti-tissue and Anti-Gliadin IgA increase significantly (p<0.01) in G2 compared with G1,
were the Anti-tissue IgA titer reached 6.88 and 65.30 U/ml and Anti-Gliadin IgA titer reached 7.69 and
72.29 U/ml in G1 and G2 respectively. In addition, the results express positive linear relationship (p <

0.01) among glucose level with Anti-tissue and Anti-Gliadin IgA in G2, using the regression equation of
Anti-tissue and Anti-Gliadin y=4.327+0.199 (S. glucose) and y=6.027+0.102 (S. glucose) respectively.

Keywords: type-1 diabetes mellitus, celiac disease, anti-tissue IgA and anti-gliadin IgA.

Introduction

Diabetes mellitus is one of the most common
chronic endocrinology diseases 1. In type-1 diabetes
or insulin-dependent diabetes the pancreas produces
little or no insulin 121, and the genetic factor contribute
to type-1 diabetes appears usually during childhood or

adolescence [,

Celiac disease or gluten-sensitive enteropathy is
an immune reaction in the intestine toward gluten,
a protein found in wheat mainly [, were in some
persons this reaction leads to damage of small intestine

lining and prevent it from absorbing some nutrients

Corresponding author:
Nadya Ghassan Abdul Kareem
email: myd7810@gmail.com

(malabsorption) causing diarrhea, stress, weight loss,

and anemia P!,

The association between diabetes mellitus and
celiac disease was first reported in 1960s [6; and the
average prevalence of celiac with diabetes mellitus
was 4.5% "l Type-1 diabetes mellitus and celiac
disease have same genetic background related with
HLA DQ2 or HLA DQ8 and similar trigger for
autoimmune processes L8 #2491 Positive correlation in
the duration was also observed between diabetes type-

1 and celiac disease [19],

Anti-gliadin antibodies (IgA and IgG) are produce
in response to gliadin (a prolamin in wheat). Gliadin
is encoded by three different alleles which can elicit
the body to produce different antibodies. Anti-
gliadin IgA antibody found in 80% of patients with

celiac disease '], IgA is useful in determining celiac



1376 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

disease because it’s produced in the small intestine,
where gluten causes irritation and inflammation
in the sensitive people [2]. Antibodies to tissue
transglutaminase (anti-tTG or anti-TG2) are found in
several conditions like celiac disease, inflammatory
bowel disease and type-1 diabetes ['3l. In celiac
disease, these antibodies involve in the destruction
of the villus extracellular matrix and target the
destruction of intestinal villus epithelial cells by killer
cells. The deposits of anti-tTG in the epithelium of
intestinal predict the celiac disease ['*l. Anti-tissue
antibodies (ATA) toward transglutaminases can be
classified into 2 different schemes, transglutaminase
isoform and immunoglobulin reactivity subclasses
(IgA and IgG). The ATA IgA is more frequently found
in celiac disease; however, one haplotype, DQ2.5 is
found in most celiac disease, has genetic linkage to

the IgA-less gene location.

Aim of'this study to detect the association between
celiac disease and type-1 diabetes mellitus in growth

retardation patients.

Subjects, Materials and Methods

Subjects and Methods

Ninety-three patients with growth retardation
were gathered randomize from the Specialized Center
for Endocrinology and Diabetes in Baghdad, after
attainment official approval and the verbal consent
from participants report the age and gender; measure
the body mass index (BMI) using the following
equation: BMI (Kg/m?) = weight / (height)?. From
each patient collect 5 ml of whole blood and after clot
at 25 °C centrifuged at 10000 rpm for 5 minutes and
stored at -20 °C until used.

Divide the 93 patients into two groups:

Group-1 (G1), number 50 represent control group:

growth retardation patients without diabetes.

Group-2 (G2), number 43 growth retardation

patients with diabetes.
Materials

Glucose measurement (mg/dl): glucose
concentration was analyzed by an automatic

biochemical analyzer.

Anti-tissue and Gliadin IgA (U/ml): Anti-
tissue and Gliadin IgA titer in serum was measurement
by enzyme-linked immunosorbent assay method

and used a commercially obtained ELISA kit
(AESKULISA, Germany).

Statistical Analysis

Statistical package for social sciences program
SPSS version 20 for window LEAD Technologies.
Inc. USA (2011) were used for the estimation of
result’s differences between the studied groups
consider the significance at P value < 0.05, using t-test
for the assay of results and linear regression to find
the association between diabetes type-1 and celiac

disease.

Results and Discussion

The basic bibliography of this study in table (1)
expressing highly significant differences (p < 0.01)
in the body mass index between the studied groups,
and this is may be due to restriction of some types of
food according to the disease state of the patients or
the involvement of dietary deficiencies or changes in
absorption may play a role in it 3] and this is clear in
G2 where the patients underweight. Even though our
data showed that BMI analysis of G1 were within the
normal range and this is compatible with other study

by Pitocco et al [16],

Other results in this table were obviously
demonstrate the effect of type-1 diabetes on Anti-
tissue IgA and Anti-Gliadin IgA concentration, at

which there are highly significant elevation (p<0.01)



in the serum level of glucose, Anti-tissue IgA and

Anti-Gliadin IgA in G2 compared to G1, also these
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Table (1): Basic bibliography of the study

results were clarified more in figure 1 and 2.
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G1 G2
Parameters P-value
Mean + SE Mean + SE
Age 16.14 £ 6.15 16.92 +7.21 >0.05
BMI 20.09 +5.30 15.08 +2.14 <0.01
S. glucose <0.01
& 5.5940.769 13.78+2.94
Mmol/L
<0.01
Anti-tissue IgA U/ml 6.88+2.94 65.30+£26.07
<0.01
Anti-Gliadin IgA U/ml 7.69+£2.62 72.29+25.63

Figure (1) and (2) represent the association among serum glucose with Anti-tissue IgA and Anti-gliadin

IgA in G2; at which a positive linear relationship (p < 0.01) between serum glucose and Anti-tissue IgA (Fig.

1) assessed by the regression equation y=4.327+0.199 (serum glucose) this mean increasing level of glucose by
4.327 Mmol/L lead to increase the level of Anti-tissue IgA by 0.199 U/ml. These findings confirmed by barker

et el that patients with type-1 diabetes carries 33% risk for the presence of transglutaminase autoantibodies also

Anti-tissue IgA and Anti-Gliadin IgA titer ['7],

Glucose
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Figure (1): Association between serum glucose and Anti-tissue IgA in group 2

60
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Figure (2): Association between serum glucose and Anti-gliadin IgA in group 2

Another positive linear relationship (p < 0.01)
was found between serum glucose and Anti-Gliadin
IgA in G2 (Fig. 2) which is explicit by regression
equation y=6.027+0.102 (serum glucose).

The positive association between serum glucose
and Anti-tissue IgA and Anti-Gliadin IgA is an
indicator of the relationship between type-1 diabetes
and celiac disease in growth retardation patients and
this is consistent with other studies [3-7-% % and 18] The
association between celiac and type-1 diabetes may
be due to common genetic predisposition as suggested
by increased occurrence of HLA-DR3, DQ2 encoded
by the alleles DQA1*501 and DQBI1%*201, thus
providing a common genetic basis for expression of

both diseases [3:2 and 19]

Conclusions

There is a relationship between type-1 diabetes
and celiac disease confirmed by the association
between serum glucose and Anti-tissue [gA and Anti-
Gliadin IgA which can be considered as biomarker or

indicator for growth retardation.
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Abstract

Background: In Iraqi children with type 1 diabetes mellitus, glycemic control levels and risk factors
for uncontrolled hyperglycemia are unknown. The aim of the study to assess the factors that increase
the risk of uncontrolled hyperglycemia in children and adolescents with type 1 diabetes mellitus, and
identify levels of glycemic control in children and adolescents with type 1 diabetes mellitus.

Methods: A cross-sectional study was carried out from September 21 2020 until the end of May 2021 to
identify levels of glycemic control and assess the risk factors of uncontrolled hyperglycemia in children
and adolescents with type 1 diabetes mellitus, for the study sample which was 209 type 1 diabetics,
selected randomly from the visitors of a Faiha Specialized Diabetes, Endocrine, and Metabolism Center
(FDEMC). The American Diabetes Association assigned target HbAlc levels to patients based on their
age groups. Comparison has been made of well-controlled patients and uncontrolled hyperglycemia
patients. To assess each risk factor’s role in uncontrolled type 1 diabetes hyperglycemia, the Odds
Ratios were calculated.

Results: Only 17.2% of children and adolescents with type 1 diabetes mellitus were well-controlled
diabetes. Better glycemic control was related to age < 6 years, BMI, and duration of type 1 diabetes <5
years. Glycemic control was not affected by gender, residence, socio-economic status.

Conclusion: Type 1 diabetes mellitus glycemic control among children and adolescents in Al-Basra/
southern Iraq varies widely, risking microvascular complications. In well-control type 1 diabetes
mellitus patients, females were higher than males and in the age group (1-6) years, higher than the
other age groups. While in uncontrolled patients with type 1 diabetes, about (57.2%) had an episode
of diabetic ketoacidosis (DKA). The major risk factors for uncontrolled hyperglycemia are excessive
sweet intake, fast food, and irregular meals.

Keywords: Risk factors, Children, Adolescents, Hyperglycemia, Ketoacedosis (KDA)

Introduction health problem that demands modern therapy

. L ) involving greater and earlier use of intensive insulin
Diabetes mellitus is a huge and growing global

regimens to achieve better control of blood glucose

. levels and reduce the long-term risks associated with
Corresponding author:

Shukur Abdulkareem Mahmood the condition ). Well-controlled patients with type

shukurcomm@gmail.com 1 diabetes mellitus pediatric are not only important
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to decrease complications and delay progression,
but also to normal growth and development ).
However, in most clinical settings, glycemic control
is inadequate. According to one study, Just 37% of
diabetes mellitus adults have achieved a 7% HbAlc
level @, Further, in one pediatric study, the mean level
of HbAlc was found to be 8.8% ¥, indicating that the
majority of children did not meet the recommended
target level of HbA ¢ less than 7.5% ©). Uncontrolled
hyperglycemia may be caused by failure to take
medication on time, eat too much and exercise too
little. Some episodes of hyperglycemia occur for
no apparent cause. Illness may also cause a rise in
blood glucose levels. Hyperglycemia can damage the
kidneys, nerves, blood vessels, eyes, teeth, and gums
over time. Hyperglycemia-related neurocognitive
complications have also been reported ). During a
nationwide Iraq project conducted between 1 January
2012 and 31 December 2016, 818 new cases of type
1 diabetes were found, coinciding with a worldwide
rise in the incidence of diabetes. Males made up 417
of these (50%). The annual incidence rate of type 1
diabetes was 7.4 per 100,000, and the prevalence rate
of type 1 diabetes in people aged less than 40 was 87
per 100,000 in 2016 (. However, few studies in Iraqi
children and adolescents with glycemic control scale
type 1 diabetes as well as risk factors associated with
uncontrolled hyperglycemia have been carried out in

Iraq.
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Methods

A cross-sectional study was carried out from
September 21 2020 until the end of April 2021 to
identify levels of glycemic control and assess the risk
factors of uncontrolled hyperglycemia in children
and adolescents with type 1 diabetes mellitus, for the
study sample which was 209 type 1 diabetics, selected
randomly from the visitors of a Faiha Specialized
Diabetes,
(FDEMC). The American Diabetes Association
assigned target HbAlc levels to patients based on

Endocrine, and Metabolism Center

their age groups. Comparison has been made of well-
controlled patients and uncontrolled hyperglycemia
patients. To assess each risk factor’s role in
uncontrolled type 1 diabetes hyperglycemia, the Odds
Ratios, was calculated. At the time of the study, we
followed the American Diabetes Association (ADA)
2014 Guidelines. The data of all patients were obtained
from interview patients and the digital records of
(FDEMC) as it has an internal network system and
Microsoft Access program for documenting all
patients’ information and investigations. Statistical
analysis: Together, study data are shown as {means,
median, and + standard deviation (SD)} or percentages
(%). The variations between the groups of the study
were established by the Chi-square test, Mann
Whitney test, and the Kruskal Wallis test. Statistical
significance is designated by a value of P. < 0.05. All
statistical investigates were attained by utilizing IBM
SPSS (version 25).
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Results
Table (1) The basic socio-demographic characteristics of the study sample:
Glycemic Control No. =209
P . P.
arameters Uncontrolled HG (n Well Control Value
=173) (n =36)
N (%) 173 (82.78%) 36 (17.22%)
HbA1c% Mean + SD 11.39+£2.25 7.21 £0.48 <0.001
Median 10.90 7.00
Range 12.5(7.8-20.3) 1.5 (6.5-8)
Age (Mean + SD (median)) i 12.45 +4.05 10.53 £4.20 0.016
n medaian)) in T .
ge (Mea edia years (13.0) (10.5)
Male 91 (52.6%) 17 (47.2%)
Sex 0.557
Female 82 (47.4%) 19 (52.8%)
Very underweight 2 (1.2%) 1 (2.8%)
Underweight 11 (6.4%) 0 (0.0%)
Normal weight 114 (65.9%) 17 (47.2%)
BMI Overweight 34 (19.6%) 15 (41.7%) 0.009
In kg/m2 '
Obese 12 (6.9%) 3 (8.3%)
(Mean+SD  (Median) | 19.13 +4.15 (18.48) 19.34:+4.71
can cdian . . B (1889)
Urban 101 (58.4%) 18 (50.0%)
Residence 0.355
Rural 72 (41.6%) 18 (50.0%)
Low 72 (41.6%) 12 (33.3%)
Socioeconomic status Intermediate 92 (53.2%) 19 (52.8%) 0.243
High 9(5.2%) 5(13.9%)
<=5 years 36 (20.8%) 12 (33.3%)
6—10 years 82 (47.4%) 15 (41.7%)
Age at diagnosis 0.260
>10 years 55 (31.8%) 9 (25.0%)
Mean + SD 8.20 £ 3.864 7.31+4.077
<=5 years 111 (64.2%) 31 (86.1%)
6 —10 years 48 (27.7%) 3 (8.3%)
Duration of TIDM 0.031
>10 years 14 (8.1%) 2 (5.6%)
Mean + SD 4.26 +3.407 3.22+3.072
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Table (2) Age grouping distribution according to Glycemic Control:

Glycemic Control No. =209
Age Group P. Value
Uncontrolled HG n (%) Well Control n (%)
Total 173 (82.8%) 36 (17.2%)
1-6 17 (65.4%) 9 (34.6%)
7-12 68 (85.0%) 12 (15.0%) 0.043
13-18 88 (85.4%) 15 (14.6%)
Mean +SD 12.40 £ 4.05 10.53 +£4.22
Table (3) Distribution Risk Factors according to Glycemic Control of the sample:
Glycemic Control No. = 209
Parameter Uncontrolled (HG) | Well Control (n = OR (95% CI) P. Value
n (%) 36)
Yes 117 (67.6%) 16 (44.4%) 2.61 (1.26-5.42)
Large amount of food intake 0.009
No 56 (32.4%) 20 (55.6%) -
Excessive fast foods Yes 123 (71.1%) 15 (41.7%) 3.44 (1.64-7.22)
Unhealthy food 0.001
(Unhealthy foods) No 50 (28.9%) 21 (58.3%) -
Yes 110 (63.6%) 10 (27.8%) 4.54 (2.06-10.03)
Excessive intake of sweets <0.001
No 63 (36.4%) 26 (72.2%)
Yes 164 (94.8%) 26 (72.2%) 7.01 (2.60-18.88)
Lack of regular times for meals <0.001
No 9 (5.2%) 10 (27.8%) -
Lack of Patient compliance Yes 162 (93.6%) 20 (55.6%) 11.78 (4.80-28.9) 0,001
Wlth healthy hfestyle No 11 (6.4%) 16 (44.4%) _
Independent management Yes 68 (39.3%) 4 (11.1%) 5.18 (1.75-15.31) 0.001
without parental supervision No 105 (60.7%) 32 (88.9%) )
Yes 74 (42.8%) 1 (2.8%) 26.16(3.5-195.3)
Diabetes ketoacidosis (DKA) <0.001
No 99 (57.2%) 35(97.2%) -
Have been hospitalized for your Yes 105 (60.7%) 15 (41.7%) 2.16(1.04-4.48) 0,036
diabetes? No 68 (39.3%) 21 (58.3%) -
Yes 165 (95.4%) 28 (77.8%) 5.89(2.04-16.99)
Recurrent stress and/or infections <0.001
No 8 (4.6%) 8 (22.2%) -
Frequent unexplained Yes 46 (26.6%) 1 (2.8%) 12.7(1.69-95.20) 0.002
hypoglycemia No 127 (73.4%) 35 (97.2%) -
Yes 13 (7.5%) 2 (5.6%) 1.38(0.3-6.4)
Do you exercise regularly? 0.679
No 160 (92.5%) 34 (94.4%) -
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Discussion

A total of 209 types 1 diabetic, 36 (17.22%) with
well-controlled diabetes, and 173 (82.78%) with
uncontrolled hyperglycemia diabetes were already
diagnosed as T1DM patients and involved in this
study between the ages of (2—18) years. The results
show that the patients with well-controlled diabetes
in TIDM (median HbAlc = 7.00%) are significantly
less than those with uncontrolled hyperglycemia
diabetes TIDM (median HbAlc = 10.90%) with
a statistically significant difference, was found (P
< 0.001). This finding indicates that the percentage
of glycemic control of diabetes in uncontrolled
hyperglycemia diabetes was higher (about four times
higher) than in well-controlled diabetes, which is
consistent with other research like this ® and with
a statistically significant difference, was found (P
< 0.001). The results show that the patients with
uncontrolled hyperglycemia diabetes T1DM (median
age = 13 years) are significantly greater than those
with well-controlled diabetes in TIDM (median age
=10.5 years) with a significant statistical difference
between the two diabetic groups (P = 0.016). This
study records that in uncontrolled hyperglycemia
diabetes patients there were (52.6%) males, while in
well-controlled diabetes patients there were (52.8%)
females. This result shows that well-controlled
diabetes in females was higher than in males, which
is in agreement with other studies like these by (%~
D with no statistically significant difference, was
found (P = 0.557). For body mass index, the median
with uncontrolled hyperglycemia diabetes T1DM
patients (18.48 kg/m2) was significantly less than
that in well-controlled diabetes in T1DM patients
(18.89 kg/m2), (P. = 0.009), may be associated with
uncontrolled hyperglycemia diabetes and corresponds
with the studies by (1213, The present study found
that among the sampled population with uncontrolled
hyperglycemia diabetes T1DM patients, 101 (58.4%)

were from urban, 72 (41.6%) were from rural, whereas

in well-control diabetes with TIDM patients 18
(50.0%) were from urban, and 18 (50.0%) were from
rural, and without a statistically significant difference,
was found (P = 0.355), and corresponds with the
study by ). According to Socioeconomic status in
uncontrolled hyperglycemia type 1 diabetes patients,
92 (53.2%) were in an intermediate socioeconomic
status, 9 (5.2%) a high socioeconomic status, while
in well-control type 1 diabetes, 19 (52.8%) were in
an intermediate socioeconomic status, 5 (13.9%) in a
high socioeconomic status, and with no, a statistically
significant difference, was found (P. = 0.243), and
corresponds with the study by (14). This shows that
with type 1 diabetes in uncontrolled hyperglycemia
patients according to the age at diagnosis, (47.4%)
were diagnosed at the age (6 — 10) years old, when
the mean of age for all subjects is 8.20 + 3.864 years
old, while in well-controlled with type Ildiabetes
patients according to the age at diagnosis, (41.7%)
were diagnosed at the age (6 — 10) years old, when the
mean of age for all subjects is 7.31 £ 4.077 years old.
In our group of patients, the age at which they were
diagnosed with diabetes did not affect the disease’s
metabolic control or without a statistically significant
difference, was found (P. = 0.260) which is in
agreement with this study (>-!)_ The duration of type
1 diabetes <= 5 years, in uncontrolled hyperglycemia
diabetes patients, was the highest (64.2%), when the
mean of age for all subjects is 4.26 + 3.407 years old,
as well in well-controlled T1DM patients <= 5 years
was the highest (86.1%) when the mean of age for all
subjects is 3.22 + 3.072 years old, with a statistically
significant difference, was found (P. =0.031) which is

in agreement with this study (1.

The study discovered that among the sampled
population, 88 (85.4%) of uncontrolled hyperglycemia
diabetes TIDM patients were for the age group (13
— 18) years old, with a mean age of (12.40) years,
whereas 9 (34.6%) of well-control diabetes with
T1DM patients were for the age group (1 — 6) years
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old, with amean age of (10.53) years. This result shows
that well-controlled diabetes with TIDM patients in
the age group (1 — 6) years was higher than the rest
age groups, patients in this group were more likely to
be in the good glycemic control community, and with
a statistically significant difference, was found (P. =
0.043), which is in an agreement with another study
like this by 19,

According to the amount of food intake, the
present study found in uncontrolled hyperglycemia
diabetes patients, who had 2.61 times (95% CI =
1.26-5.42) higher than odds of good control diabetes
patients, an indicator of high risk for uncontrolled
hyperglycemia diabetes, with a statistically significant
difference, was found (P = 0.009). In terms of
excessive fast food consumption (Unhealthy foods),
Compared with patients with an excessive fast foods
intake, had 3.44 times (95% CI = 1.64-7.22) higher
odds of uncontrolled hyperglycemia diabetes patients,
and good control diabetes patients, an indicator of
high risk for uncontrolled hyperglycemia diabetes,
with a statistically significant difference, was found
(P = 0.001) which is in agreement with this study
©). Regarding the excessive sweets food intake,
compared with patients with an excessive intake
of sweets, had 4.54 times (95% CI = 2.06-10.03)
higher odds of uncontrolled hyperglycemia diabetes
patients, and good control diabetes patients, an
indicator of high risk for uncontrolled hyperglycemia
diabetes, with a statistically significant difference,
was found (P. < 0.001). However, excess sweets
intake, fast food consumption (Unhealthy foods),
and a large amount of food intake have been linked
to an increased risk of developing uncontrolled
hyperglycemia type 1 diabetes with rather than well-
controlled hyperglycemia type 1 diabetes. According
to the regular times for meals, the present study found
in uncontrolled hyperglycemia diabetes patients,
compared with patients with a lack of regular times for
meals, had 7.01 times (95% CI = 2.60-18.88) higher
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odds of uncontrolled hyperglycemia diabetes patients,
and good control diabetes patients, an indicator of
high risk for uncontrolled hyperglycemia diabetes,
with a statistically significant difference, was found
(P. <0.001) which is in agreement with this study .
Regarding patient compliance with a healthy lifestyle,
the present study found in uncontrolled hyperglycemia
diabetes patients, compared with patient’s compliance
with a healthy lifestyle, had 11.78 times (95% CI =
4.80-28.9) higher odds of uncontrolled hyperglycemia
diabetes patients, and well-control diabetes patients, an
indicator of high risk for uncontrolled hyperglycemia
diabetes, with a statistically significant difference,
was found (P. < 0.001) which is in agreement with
this study (!®. Excess sweets, unhealthy foods (mainly
excessive intake of fast foods), and lack of consistent
meal times were the most important factors associated
with a significantly higher risk of uncontrolled
hyperglycemia in the HG group relative to the good
control group, as shown in Table (3). The present study
found that diabetes ketoacidosis (DKA), in patients
with type 1 diabetes with uncontrolled hyperglycemia,
had 26.16 times (95% CI = 3.5-195.3) higher than the
odds of well-control diabetes patients, an indicator of
high risk for uncontrolled hyperglycemia diabetes,
with a statistically significant difference, was found
(P.<0.001), which is in agreement with this study (1),
However, in uncontrolled hyperglycemia diabetes
patients, who were hospitalized diabetes through last
week, had 2.16 times (95% CI = 1.04-4.48) higher than
odds of well-control diabetes patients, an indicator of
high risk for uncontrolled hyperglycemia diabetes,
with a statistically significant difference between
well-control diabetes and uncontrolled hyperglycemia
diabetes was found (P. = 0.036) which is in agreement
with this study ?%. According to recurrent stress and/
or infections, in uncontrolled hyperglycemia diabetes
patients, who had 5.89 times (95% CI = 2.04-16.99)
higher than odds of well-control diabetes patients, an

indicator of high risk for uncontrolled hyperglycemia
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diabetes. with a statistically significant difference, was
found (P. < 0.001) which is in confirm this study 7).
Regarding the frequent unexplained hypoglycemia,
in uncontrolled hyperglycemia diabetes patients,
had 12.7 times (95% CI = 1.69-95.20) higher than
odds good control diabetes patients, an indicator of
high risk for uncontrolled hyperglycemia diabetes,
with a statistically significant difference, was found
(P = 0.002) which is in agreement with this study
(12D According to regular exercise, in uncontrolled
hyperglycemia diabetes patients, who had 1.38
times (95% CI = 0.3-6.4) higher than odds well-
control diabetes patients, an indicator of high risk
for uncontrolled hyperglycemia diabetes, with no
statistically significant difference, was found (P. =
0.679) which is in agreement with this study ??. For
people with type 1 diabetes, daily exercise has many
health benefits (e.g., improved cardiovascular fitness,

muscle strength, insulin resistance, etc.)
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Titanium and Nickel Ions Released from Ordinary and Blue
NiTi Archwires (An In-vitro Study)
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Abstract

Objectives: This studywas carried out to evaluate the effect of alcohol present in mouthwash on the Ni

and Ti ions release from ordinary andblue NiTiarchwire.

Materials and Methods: Sixty specimens of 2cm length from 0.017x0.025 inch maxillary Flexy and
Blue Flexy NiTi archwire (30 per each archwires) were immersed in 15 ml. distilled water, alcoholic
and alcohol-free Corsodyl mouthwashes (10 per immersing media for each archwire) for one and
half hour. After that, Ni and Ti ions released in mouthwashes and distilled waterwere measured using
atomic absorption spectrophotometer. Unpaired sample t-test and one way ANOVA test were used for

comparison between the archwire types and among different immersion media.

Results: Regarding Ni ion, the release of this ion washigher significantly in distilled water followed by
alcohol-free Chlorhexidine while the least amount released in alcoholic Chlorhexidine. For Ti ion, the
higher amount of Ti ion was released significantly from alcoholic Chlorhexidine followed by alcohol-
free Chlorhexidine and the least amount was released in distilled waterin both types of archwires.Both
ions were released significantly more from conventional NiTi archwire in all mouthwashes.

Conclusions: Ions released from the tested archwires appear to be low with blue NiTi archwire. Ni ion

DOI Number: 10.37506/ijfmt.v16il1.17691

was released more with alcohol-free mouthwash and just the opposite forTiion.

Key words: NiTi archwire, mouthwash, ion release, orthodontics.

Introduction

Inearly 1970s George AndreasenintroducedNickel
Titanium orthodontic archwires (V-Unitek Corporation
developed the NiTi alloy for clinical use with the trade
name Nitinol® in 1972.The composition of this alloy
was 55% of nickel and 45% titanium in an equiatomic

structure®-

Due to their excellent mechanical properties
having shape memory, high spring back, wide
working range, applying light continuous force and

most importantly is super-elasticity, so these alloys are

widely used in early stages of orthodontic treatment
i.e. leveling and alignment®¥also being strong and
resilient make these alloys beneficial in reducing
number of orthodontic arch wires during treatment

and thus the frequency of orthodontic appointments®

In an attempt to reduce the release of nickel ion and
improve the corrosion resistance, recentlyOrthometric
Company from Brazil manufactured the Flexy
Blue-NiTi archwire. This archwire was treated
by oxidation under high temperature to enhance

aforementioned properties and produce by smooth
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and more homogeneous surface in comparison with
the conventional NiTi archwire. The surface was
treated by the oxidation that change the color of the

wire to blue hence the name is given.

One of the most important aspects in successful
orthodontic treatment is maintaining good oral
health®yet suboptimal levels of oral hygiene
will lead to plaque accumulation that results in
demineralization, white spot lesions and dental
caries?"Orthodontists prescribe mouthwashes as
prophylactic agents to prevent plaque accumulation
during treatment but they may have certain adverse
effects due to their chemical compositionssuch as
corrosion and discoloration of stainless steel and

Nickel Titanium alloys ®

Duetotheirprolonged broad spectrumantibacterial
activity and plaque inhibitory potential, Chlorhexidine
mouthwashes is considered as the “gold standard”
antibacterial mouth agents ©Many researches
studiesthe effect of Chlorhexidinemouthwash on
orthodontic wires *"'2-Up to the author’s knowledge,
there is no study assessing the concentration of Ni
and Ti ions released from blue NiTi archwires after
immersion in alcoholic and alcohol-free Chlorhexidine

mouthwash, so this study as carried out.

Materials and Methods

Two types of NiTiarchwires namely; FlexyNiTi
and Flexy BlueNiTi (Orthometric Company, Marilia,
Brazil) with a gauge of 0.017x0.025 inch were chosen
to be immersed in two types of mouthwash (Alcoholic
and non-alcoholic Corsodyl from GlaskoSimthKline
Co., Brentford, U.K.) in addition to the distilled water

as a control media.

A 2-cm length piece from the straight posterior
portion of the maxillary archwire was cut using
archwire cutter. Thirty specimens from each type
of archwire were then immersed in glass tube

containing15 ml of one of the immersing media(ten
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for each media) and incubated at 37°C for 1.5
h.Before commencing the experiment, the pH of each
mouthwash and the distilled water was measured
using pH meter(pH meter, Sartorius 2010, pp 25,

Switzerland).

After incubation,the immersion solution was
measured with atomic absorption spectrophotometer
(Shimadzu AA-7000,

concentrations ofNickel and Titanium ions in part per

Japan)to determine the

million.

Statistical Analyses

Data were analyzed using SPSS program version
25. Descriptive statistics included means, standard
deviations, minimum and maximum values while
the inferential statistics included independent sample
t-testand one way ANOVA then Post-hoc Tukey’s

test. Probability value was set at 5%.

Results

Descriptive statistics and effect of different
mouthwashes on the Ni and Ti ions release from both
types NiTi archwires were presented in tables 1 and
2 respectively. The general pattern of Ni ion released
appeared to be higher significantly in distilled water
followed by non-alcoholic Chlorhexidine while the
least amount released in alcoholic Chlorhexidine.
This can be applied for both conventional and Blue

NiTi1 archwires.

Regarding Ti ions the scenario as somewhat
different. The higher amount of Ni ion was released
significantly from alcoholic Chlorhexidine followed
by non-alcoholic Chlorhexidine and the least amount
was released in distilled water. Again this pattern was

applied in both archwires

Comparing Ni and Ti ions released from the two
types of NiTi archwires in different mouth washes
were presented in Table 3. Generally, both ions

were released significantly more from conventional
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NiTi archwire in all mouthwashes except for Ti ions released in distilled water which showed non-significant

difference.

Table 1: Descriptive statistics and effect of different mouthwashes on the Ni and Ti ions released from
different NiTi archwires

Descriptive statistics Media difference
Ions Archwires Media
Mean S.D. Min. Max. F-test p-value
D.W. 0.414 0.004 0.410 0.420
Flexy .
NiTi Alcoholic CHX 0.289 0.005 0.281 0.300 2095.717 0.000
iTi
Non-alcoholic CHX 0.328 0.004 0.320 0.331
Ni
D.W. 0.359 0.013 0.343 0.377
Blue
Flexy Alcoholic CHX 0.207 0.011 0.198 0.232 529.218 0.000
NiTi
Non-alcoholic CHX 0.311 0.009 0.300 0.324
D.W. 0.210 0.006 0.201 0.220
Flexy .
NiTi Alcoholic CHX 0.395 0.005 0.389 0.401 4113.258 0.000
iTi
Non-alcoholic CHX 0.290 0.002 0.288 0.294
Ti
D.W. 0.207 0.005 0.200 0.212
Blue
Flexy Alcoholic CHX 0.378 0.009 0.356 0.388 1709.863 0.000
NiTi
Non-alcoholic CHX 0.261 0.005 0.254 0.268




Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. I 1391

Table 2: Post hoc multiple comparisons among different mouthwashes

Mean
Ions Archwires Media . p-value
difference
Alcoholic CHX 0.125 0.000
Flexy D.W. .
i Non-alcoholic CHX 0.086 0.000
NiTi
Alcoholic CHX Non-alcoholic CHX -0.039 0.000
Ni
Alcoholic CHX 0.152 0.000
Blue D.W.
Flexy Non-alcoholic CHX 0.048 0.000
NiTi
Alcoholic CHX Non-alcoholic CHX -0.105 0.000
Alcoholic CHX -0.185 0.000
Flexy D.W. .
. Non-alcoholic CHX -0.080 0.000
NiTi1
Alcoholic CHX Non-alcoholic CHX 0.105 0.000
Ti
Alcoholic CHX -0.170 0.000
Blue D.W.
Flexy Non-alcoholic CHX -0.054 0.000
NiTi
Alcoholic CHX Non-alcoholic CHX 0.117 0.000

Table 3: Mean values, standard deviations and comparison of Ni and Ti ions released from different NiTi
archwires immersed in various mouthwashes

Descriptive statistics Wire difference
Ions Media Archwires
Mean S.D. t-test p-value
Flexy NiTi 0.414 0.004
D.W. 13.034 0.000
Blue Flexy NiTi 0.359 0.013
Flexy NiTi 0.289 0.005
Ni Alcoholic CHX 22.279 0.000
Blue Flexy NiTi 0.207 0.011
Flexy NiTi 0.328 0.004
Non-alcoholic CHX 5.614 0.000
Blue Flexy NiTi 0.311 0.009
Flexy NiTi 0.210 0.006
D.W. 1.334 0.199
Blue Flexy NiTi 0.207 0.005
Flexy NiTi 0.395 0.005
Ti Alcoholic CHX 5.295 0.000
Blue Flexy NiTi 0.378 0.009
Flexy NiTi 0.290 0.002
Non-alcoholic CHX 17.707 0.000
Blue Flexy NiTi 0.261 0.005
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Discussion

After bonding fixed orthodontic appliance,
orthodontists demonstrated the correct method of
teeth brushing in the presence of the appliance with
prescription of appropriate anti-microbial mouthwash
to maintain good level of oral hygiene hence
decreasing the risk of plaque accumulation and dental

caries development (V-

Mouthwash Chlorhexidine

Digluconate is considered as the gold standard that

containing

had wide range anti-microbial activity. Basically, it
comes in two forms either alcohol-free or alcoholic
form. The Ilatter differs from the first one by
containing 7% ethanol. Ethanol causes initial burning
sensation, bringing an unpleasant taste and dryness of
the mouthby damaging almost all types of bacteria in
mouth — both the bad and good bacteria. One the other
hand, alcohol-free mouthwash may not completely
clear mouth from bacteria, but selectively targeting
more bad bacteria than good creating a desirable
balance to avoid further side effects or bad breath(!3)

Generally, orthodontic metal alloys are at a risk
of corrosion and ions release when subjected in oral
environment. This can be determined mainly by
the chemical and mechanical factors. NiTi alloys
characterized by good corrosion stability provided by
the passive protective layer of titanium oxide (TiO,)

and a small amount of nickel oxide (NiO)(!%14

One of the methods used to improve the properties
of NiTi alloy is oxidation under high temperature
to produce light (sky) blue color form.At higher
oxidation temperatures, oxygen will diffuse into the
surface layer of the alloy then titanium will migrate
from the NiTi alloy bulk toward the outersurface
easily; consequently, the oxide layer on the alloys’
surface becomesthicker and increases with increasing
oxidation temperature and time, so this gives the blue

NiTi archwire additional protective layer against the

corrosion attack%):

This is the first study in the world that addresses
the effect of different mouthwashes (alcoholic and
alcohol-free types) on the Ni and Ti ions released
from blue NiTi archwire. Archwires were immersed
in the selected media for one and half hours at attempt
tosimulate the accumulative three monthsuse of

chlorhexidine mouthwash for one minute daily "

Reviewing tables 1 and 2, the amount of released
Ni ion appeared to be higher significantly in distilled
water followed by non-alcoholic Chlorhexidine and the
least amount was released in alcoholic Chlorhexidine.
The pattern is applied for both conventional and
Blue NiTi archwires. This could be explained by the
absence of ions in the composition of distilled water
making it a violent solvent. The corrosion of metals in
water is influenced by the oxygen content, the level of
pH, water temperature, and immersion time. The pH
of distilled water was 7, so the acidity is not the matter
that leads to corrosion. Yet the of lack of minerals in
its contents is the major issue, so distilled water acts
like a magnet that absorb ions from NiTi alloys and

this comes in agreement with previous findings(!%-1®-

Both types of mouthwashes had almost the same
pH (alcoholic=5.30, alcohol-free= 5.36) which is
considered as acidic environment that attacks the
protective titanium oxide leading to Ni leaks out
that appears significantly more with non-alcoholic
(ethanol) with

contained in

mouthwash?Moreover, alcohol
CH,-CH,-OH

mouthwash may bind to the TiO, layer leading to leak

chemical formula
out of Ti more with alcoholic mouthwash. Yamaguchi
et al. @Y found that alcoholic solvents reduced the
thickness of the protective oxide layer and affecting

its structure.

Comparing ions released from conventional and
blue NiTi revealed that Ni and Ti ions were released

(leak out) significantly more from conventional NiTi
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archwire and in all immersion media even with the
presenceof the protective oxide layer (Table 3). Blue
NiTi archwire had thicker oxide layer that reduced the
amount of ions released, so the amount of ions release

were less.

Conclusions

lons released from the tested archwires appear to
be low with blue NiTi archwire. Ni ion was released
more with alcohol-free mouthwash and just the

opposite for Ni ion
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Abstract

Toxoplasma gondii is an obligate apicomplexan intracellular protozoan parasite and considered the most
common global parasite which infects a wide range of warm-blooded animals and is the etiological
agent of one of the most common parasitic infections in humans. Breast cancer is the most common
cancer in women worldwide; nearly 1.7 million new cases were diagnosed in 2012, making it the second
most common type of cancer. The main objective of the present study was to investigate the sero-
prevalence of the anti-Toxoplasma gondii 1gG antibodies in Iraqi breast cancer patients and to clarify
the role of soluble programmed death-1 (sPD-1) and (sPD-L1) in Iraqi Iraqi breast cancer patients with
toxoplasmosis. Enzyme Linked Immunosorbent Assay (ELISA) was used to detect anti- 7. gondii IgG
antibodies in the sera of 108 patients with breast cancer and 50 apparently healthy controls. The results
showed that 26(26%) samples of sera patients have been founded breast cancer with toxoplasmosis,
80(74%) samples have breast cancer, 10(20%) cases have control toxoplasmosis (those patients were
had toxoplasmosis but showing no symptoms) and 40 (80%) cases samples were considered as a control
group without any infections. Sera (sPD-1 and sPDL-1) levels were determined by ELISA using a
quantitative sandwich enzyme immunoassay technique. The results showed that levels of sPD-1 and
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sPDL-1 levels were significantly higher in patients group than healthy subjects (P<0.01).

Keywords: Toxoplasma gondii, Toxoplasmosis, Breast cancer, sSPD-1 and sPDL-1

Introduction

Toxoplasma gondii is an obligate intracellular
coccidian parasite distributed widely throughout the
world. The most common form of infection in humans
is asymptomatic, but it causes opportunistic infections
in immune compromised individuals. Symptomatic
infection is usually characterized by lymphadenopathy

and reticular cell hyperplasia (1.
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Cancer constitutes an enormous burden on society
affecting both developing and developed countries
and based on GLOBOCAN estimates @, about 14.1
million new cancer cases and 8.2 million deaths
occurred in 2012 worldwide. The occurrence of cancer
is increasing because of the growth and aging of the
population, as well as an increasing prevalence of
established risk factors such as smoking, overweight,

and physical inactivity @)

Breast cancer is abnormal growth of cells and
ducts lining the breast branches. The growth of
these cells is random and uncontrollable and has the

ability to spread to tissues, cells and other organs



1396 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

of the body. Both men and women can have breast
cancer. Studies have shown that breast cancer is rare
in men. Breast cancer is the most common cancer
in women worldwide; nearly 1.7 million new cases
were diagnosed in 2012, making it the second most

common type of cancer®.

Toxoplasmosis is also considered to have a role
in cancer induction. For instance, a study reported
that the risk of brain cancer in human’s increases in
patients with 7. gondii infection, and another study
showed that the mortality rates positively correlated
with the seroprevalence of 7. gondii . The latter
study suggested that 7. gondii should be further
investigated as a possible oncogenic pathogen
to humans ).However, there are several studies
indicating that the seroprevalence of toxoplasmosis is
significantly higher in patients with cancer than non-

cancer patients, including breast cancer -7,

Toxoplasma gondii is seen in some malignancies
like lymphoma, acute and chronic myeloma. Recent
studies show that Toxoplasma gondii antibodies can
be seen in women with breast and ovarian cancer.
Although the mechanism behind this is unknown, but
there is no doubt that Toxoplasmosis paves the way

for tumor development ®,

In Iraq, a recent study ® showed that the
proportion of breast cancer in females was 33.81%.
In comparison with the other Arabic countries, the
rate reported by Al-Hashimi and Wang ® was very
similar to that reported in Lebanon but lower than that
observed in several Arab neighboring countries such

as Turkey and Iran (10,

PD-1 is a trans membrane glycoprotein type I
with 50~55 kDa molecular weight and composed of
288 amino acids (!'). Human PD-1 proteins have 60%
homology with murine PD-1 (mPD-1) (2. This cell
surface monomer protein is an inhibitory receptor (!3)

and belongs to the Ig superfamily (14), specifically the

CD28 cytotoxic T lymphocyte antigen-4 (CTLA-4)
family (1),

Human PD-L1 belongs to the B7 family; the
PD-L1 has an important role in immune evasion by
tumor cells and can enhance tumor cell growth by
promoting apoptosis among antigen-specific and
tumor-reactive T cells (!9, PD-L1 also is necessary
in maintaining immune homeostasis in normal
physiological condition. This ligand down regulates
cytotoxic T cell activity when it binds to specific
receptors on T cells and protects normal cells from
collateral damage (7). Thus, tumor cells expressing
PDLI can hinder activation of new T cells ®. The
main objective of the present study was to investigate
the sero- prevalence of the anti-Toxoplasma gondii
IgG antibodies in Iraqi women patients with breast
cancer with Toxoplasmosis and to clarify the role of
soluble programmed death-1 (sPD-1) and (sPD-L1)
Iragi women patients with breast cancer with

Toxoplasmosis.

Materials and Methods

Subjects and Samples

This study was included 108 samples of patients
with breast cancer attending to Babylon Cancer
Center affiliated to Marjan Teaching Hospital in Babil
Governorate, Iraq. During the period from November
2019 to June 2019. Out of this sample, a group of 50
healthy subjects were considered as control group. The
age of all patients and healthy subjects were ranged
from 20 — 79 year. Five ml of venous blood were
collected from each subjects (patients and control)
and placed in gel tube, the serum was separated and
divided in ependorff tubes then stored at -20C° until

it is used.
Serological tests

1- ELISA T. gondi—1gG : The sera of all samples

(Patients and control) were tested with the presence
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of specific IgG antibodies of Toxoplasma gondii,
via ELISA kits which had supported by (Bioactiva
Company, Germany) and applied the test according to

the manufacturer’s instructions.

2-Serum Level of PD-1: Serum levels of PD-1
was measured by using specific enzyme-linked
immunosorbent assay) ELISA) kit (R&D Company,

USA), according to the manufactures protocol.

3-Serum Level of PD-L1: Serum levels of PD-
L1 was measured by using specific enzyme-linked
immunosorbent assay) ELISA) kit (R&D Company,

USA), according to the manufactures protocol.

Statistical Analysis

The Statistical analyses were done by Statistical
Package for the Social Sciences for Science (SPSS)
version 2010. The statistical tests was included
Descriptive tables, Standard

Deviation, under P>0.05 and P<0.01 to considered

statistical Mean,

statistically significant.
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Results

In the summarize examine results, the study
samples showed that 28(26%) samples of sera patients
have been founded breast cancer with toxoplasmosis
, 80(74%) samples have breast cancer, 10(20%) cases
have control toxoplasmosis (those patients were had
toxoplasmosis but showing no symptoms) and 40
(80%) cases samples were considered as a control

group without any infections (Tablel).

The cut— off value of positive IgG (1 IU/ml) in
all studied groups. The results recorded in the table 1
were shown higher results of levels of IgG in breast
cancer with toxoplasmosis group as £1.66 0.55 IU/ml,
followed by positive control group 1.64 + 0.35 IU/ml,
and negative control group with value 0.48 £0.24 U/
ml, while breast cancer group presented low results of
this antibody 0.33% 0.25 IU/ml.

Table 1: Levels of IgG antibodies (IU/ml) for all study groups.

Groups No. of Samples % Mean = SD. Lower value | Upper value

. . +1.66 0.55

Breast cancer with toxoplasmosis 28/108 26 1.12 2.61
0.25+0.33

Breast cancer 80/108 74 0.12 0.72
.. 0.351.64 +

Positive control 10/50 20 1.31 1.73

Negative control 40/50 80 0.48 £0.24 0.15 0.82

Table (2) shows the comparisons in the means of the IgG among all studied groups, highly significant

differences (P < 0.01) were registered when comparing the values of IgG for the patient’s breast cancer with

toxoplasmosis and breast cancer only, and negative control .
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Table 2: Multiple comparisons of the IgG concentrations ( IU/ml) for potential couples between studied

groups.
Parameter Group(1) Group(j) P-value Sig.
Breast cancer 0.000 HS
Breast cancer with toxoplasmosis Positive control 0.748 NS
Negative control 0.000 HS
IgG
Positive control 0.000 HS
Breast cancer
Negative control 0.657 NS
Positive control Negative control 0.000 HS
HS: Highly Significant at P< 0.01 ,; NS: No Significant at P> 0.05

Table (3) showed the mean values of sPD-1 in all the groups, breast cancer patients has registered the
highest value 111.39+£27.36 pg/ml then breast cancer with toxoplasmosis patients 107.04£26.13 pg/ml, finally,
positive and negative control groups has 106.46+10.82 pg/ml , 99.4+20.35 pg/ml respectively, also the table

was referred to the highest and lowest response of sPD-1 levels.

Table 3 : Levels of sPD-1 (pg/ml) for all study groups.

No.
Groups 0 Mean+ SD Lower value Upper value
of Samples

Breast cancer with 28 107.04+26.13 85.41 141.54

toxoplasmosis
Breast cancer 80 111.39+£27.36 73.37 126.83
Positive control 10 106.46+10.82 81.42 122.31
Negative control 40 99.4+20.35 76.84 125.43

Table (4) referred to the differences of the means  and the groups of breast cancer, positive and negative
for sPD-1 among all studied groups, the results didn’t  control respectively, while significant differences at
record significant difference when comparing the level — probability of P<0.05 were recorded when comparing

of sPD-1 in breast cancer patients with toxoplasmosis  the breast cancer group with negative control.
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Table 4: Multiple comparisons of the sPD-1 concentrations (pg/ml) for potential couples

Parameter Group(1) Group(j) P-value Sig.
Breast cancer 0.43 NS

Breast cancer with toxoplasmosis Positive control 0.95 NS

Negative control 0.22 NS

sPD-1
Positive control 0.55 NS
Breast cancer
Negative control 0.02 S
Positive control Negative control 0.42 NS

HS: Highly Significant at P< 0.01; S: Significant at P<0.05 ; NS: No Significant at P> 0.05

between studied groups.

Table (5) showed high level of sPDL-1 in the positive control group 73.04 £12.5 pg/ml compared to
breast cancer group 71.48 +13.32 pg/ml, negative control group 70.92 £11.4 pg/ml and breast cancer with
toxoplasmosis group 67.43+15.38 pg/ml respectively.

Table 5: Levels of sPDL-1 (pg/ml) for all study groups.

No. Upper

Groups Mean+ SD Lower value
of Samples value
Breast cancer with 28 67.43 £15.38 44.93 95.37

toxoplasmosis

Breast cancer 80 71.48 £13.32 45.37 105.23
Positive control 10 73.04 £12.5 42.83 98.37
Negative control 40 70.92 £11.4 41.28 108.63

Table (6) illustrates the differences between studied groups that found no significant differences (P>0.05)

appear between a group of breast cancer with toxoplasmosis and breast cancer, positive, negative control.
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Table 6: Multiple comparisons of the sSPDL-1 concentrations (pg/ml) for potential couples

Parameter Group(1) Group(j) P-value Sig.
Breast cancer 0.17 NS
Breast cancer with toxoplasmosis Positive control 0.25 NS
Negative control 0.3 NS
SPDL- Positive control 0.73 NS
Breast cancer
Negative control 0.83 NS
Positive control Negative control 0.65 NS
NS: No Significant at P> 0.05
between studied groups.
Discussion IgG antibodies indicate chronic infection

In people with normal immune system, the
infection is usually self-limited, but the parasites can
survive for years in the host body in the form of tissue
cysts. During this phase, tissue cysts are controlled
by humoral and cellular immune system, including
T lymphocytes and macrophages (!). People with
immune compromised systems, especially those with
higher chronic infection risk due to cellular immune
deficiency, as well as patients with cancer, collagen
tissue diseases, transplant recipients treated with
immune suppressive drugs, or immune-deficient
hemodialysis patients with chronic renal failure, are

more susceptible to be infected with 7. gondii .

The

toxoplasmosis in immune compromised could be due

susceptibility to the infection with
to many reasons such as the geographical variation,
customs, habits, difference in genetic susceptibility
and the acquisition method of Toxoplasma infection
(21, 22) " Persistent infections may promote cancer
because long-term host defensive responses induce

inflammation, which increases mutation rates 3.

and an increased titer of IgG antibodies might
show reactivation . These chronic infections
probably persist throughout the life and may remain
undiagnosed until or unless it is reactivated as a result

of severe immune suppression ).

The parasitic infection with 7. gondii considers
the most frequent protozoan causing opportunistic
infections in immunocompromised individuals.
However, little is known about the epidemiology
infection who are

of T. gondii in patients

immunocompromised that having immunosuppressive

@6)

therapy Chronic inflammation commonly

stimulates carcinogenesis and may prompt an
individual to cancer ?7- The present study displayed
that (26 %) of breast cancer patient and (10 %) of
the control group were confirmed to be positive for

Toxoplasma 1gG antibodies.

Recently, Yuan et al. ®® conducted study to
determine 7. gondii antibodies in 42 Chinese breast
cancer patients by using ELISA and they found
(9.53%) positivity rates of 7. gondii IgG in cancer
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patients than the control individuals. Cong et al.
29 collected blood from 67 Chinese breast cancer
patients to detect anti-7. gondii antibodies by ELISA
and reported that the prevalence of anti-T. gondii 1gG
in breast cancer patients (35.8%) was significantly
higher than that in controls (17.4%). Molan and
Rasheed % conducted study to determine 7. gondii
antibodies in 106 Iraqi breast cancer patients by using
ELISA and they found (56.6%) positivity rates of 7.
gondii 1gG in cancer. Ahmed and Saheb G detected
a study to determine the serum levels of 7. gondii IgG
antibodies in 80 Iraqi breast cancer and their results
showed that the overall sero positivity rate was 77.5%.
Assim and Saheb @1 detected a study to determine the
serum levels of 7. gondii I1gG antibodies in 90 Iraqi
breast cancer and their results showed that the overall

sero positivity rate was 72.22%.

T cell

hyporesponsiveness that occurs in response to

exhaustion i1s a state of cellular

continued antigen stimulation or inflammation,
wherein T cells produce fewer cytokines and
cytotoxic molecules, lower expression levels of
activating receptors, and increased expression levels
of inhibitory receptors 2. T cell exhaustion was first
characterized in chronic viral infection models but is
now widely studied in cancer 3%, bacterial infection
(% and parasitic infection models 3% and is in part
programmed response to limit immune pathology in

these settings.

PD-1/PD-L1 pathway is found to play a key role

in escape of cancer from immune surveillance,

with PD-1 expression seen on effector T-cells and

exhausted T-cells in tumor microenvironment (TME)

and PD-L1 expression seen on cell surface in
several types of cancers including bladder, lung,
colon, breast, kidney, ovary, cervix, melanoma,

glioblastoma, multiple myeloma and T-cell lymphoma
(37
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Furthermore, no study has reported the detection
of serum PD-1 and PDL-1 in breast cancer patients
with toxoplasmosis at less in Iraq. In this study, it
was found that soluble PD-1 and PDL-1 levels was
increased in both the breast cancer with toxoplasmosis
patients and breast cancer compared to healthy
controls, suggesting that both the breast cancer with
toxoplasmosis and breast cancer patients had immune

suppression.

In this respect, there are no available literatures
about the role of sPD-1 and sPDI-1 in toxoplasmosis.
However, some studies have evaluated the serum
level of sPD-1 during other infectious disease. These
studies observed significantly higher levels of sPD-1
among patients with chronic HCV ®®, Echinococcus
granulosus (*°), pulmonary tuberculosis and those
whom having active pulmonary TB with co-incidental
Strongyloides stercoralis “9) infection than control

subjects free from these diseases.

High level of sPD-1 among toxoplasmosis
patients may be explained based on the mechanism of
soluble sPD- 1 formation by proteolytic cleavage of
the membrane-bound form and nature of Toxoplasma
gondii as intracellular pathogen that inhibition of
host-cell apoptosis is one of its survival strategies
@D Soluble PD-1 inhibits the PD-1/PD-L signaling
pathway primarily via interacting with the cell
surface molecules, PD-1/PD-L1 binding creating a
negative signal and lead to inhibit the activation and
proliferation of T cells. Thus, increase in sPD-1 level
inhibits the PD-1/PD-L1 signaling pathway in T cells
through negative feedback. Consequently, it reduces
the inhibition of T cell activation and increases the
activity of the immune system for managing CL. This
supports the findings of Wang et al. *» who suggested
that sPD-1 blocks the membrane PD-1 binding
site on activated T-cells, thereby attenuating the
PD-1 signaling pathway and increasing the immune

response.
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Abstract

Background: Non communicable diseases such as cardiovascular disease, cancers, diabetes, and
respiratory diseases are the leading causes of morbidity and mortality worldwide. They share risk
factors such as unhealthy diet, physical inactivity, smoking, and harmful alcohol use. The share of these
risk factors raises the probability of developing non-communicable diseases. The aim of study to assess
non communicable diseases risk factors in Al-Basrah province during 2020-2021.

Methods: A cross sectional study was implemented among 250 respondents aged from 18 years and
above according to random sampling method. Data was collected according to face -face interviews
with those attended to different primary health care centers in Al-Basrah province from September
2020 to February 2021.

Results: The study found 134(53.6%) respondents suffering from at least one of selected non
communicable diseases due to higher increase in behavioral risk factors. The proportion of participants
with unhealthy diet was 211(84.4%) while for overall salt intake was 207 (82.8%). the prevalence of
a currently smoker was 60 (24%) among participants and higher in males than females while for a
currently alcohol consumption the prevalence was 1 (0. 4%).the prevalence of physical inactivity was
176 (70.4%) and this percentage higher among females. The prevalence of overweight and obesity
(BMI>25 kg/m? was 35.6% and 38% and this proportion was higher among females than males.

Conclusion: Non communicable diseases risk factors were alarming increases among population of
Al-Basrah and this increase due to social transition and eating habits without any affective programs
for prevention of these risk factors and control of non-communicable diseases.

Keywords: Non communicable diseases, risk factors, Basrah.

Introduction or medical conditions that is not infectious and

) ) . cannot be passed from person to person. Currentl
Non-communicable diseases (NCDs) are disecases P P P y

(NCDs) are the major cause of mortality and disease

] burden worldwide, the four major types of (NCDs)
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a combination of underlying, non-modifiable and
modifiable risk factors. ® Non-modifiable factors are
those over which a person has no influence, such as
age, gender, race, and genetic, Modifiable indicators
were those that can be modified by individuals, such as
behavior, socioeconomic, and cultural influences ,the
four major NCDs are linked to preventable lifestyle
risk factors such as an unhealthy diet, lack of physical
activity or poor physical exercise, obesity, and
overweight, smoking, and unsafe alcohol use, all of
which require a plan to reduce ®#In Iraq, lifestyle and
eating habits have led to an increase in the number of
non-communicable diseases over the decades, Rapid
increase in the prevalence of some non-communicable
diseases such as cancer, diabetes, respiratory diseases,
and cardiovascular diseases collectively cause half of
the deaths. About a third of these die before reaching
the age of 70 regardless of the gaps in medical care and
the population’s knowledge of non-communicable

diseases ®

Objectives of this study was to estimate the
prevalence of risk factors of non-communicable in
Basrah / Iraq during 2020-2021.

Material and Methods

The Study design was a cross sectional study was
conducted in Basrah province during the period from
September 2020 to February 2021.

Ethical consideration

Legal permission was obtained from Southern
Technical University, the Ministry of Health, and the
Public Health Department in Basra to conduct the

research.
Study sample

The study included 250 attendants to Basrah
Primary Health Care Centers. Study sampling was
a random sample method. The total sample was

conducted according to the equation of the minimum

size of the sample collected randomly to cover all

parts of Basrah province.
N=P (1-P) (Z/B)?©
Data Collection

Data collected from interviews of people
who attended the (PHCCs) by Questionnaire was
prepared according to the WHO stepwise survey
for chronic disease, Questionnaire included three-
step to provide information from participants. Stepl
include socio-demographic characteristic such as
age group, gender, material state, education level,
residence and employment state. Step 2 includes the
history of chronic disease (cardiovascular disease,
cancer, diabetes mellitus, hypertension, asthma, and
epilepsy). Step 3 include most risk factor contributing
with chronic disease (obesity, salt intake, unhealthy
diet, physical inactivity, and stress) from participant

different parts of Basrah.
Limitation of study

The study was implemented during the COVID-19
pandemic that makes face-face interviews more
difficult. missing in patients with cancer diseases

because fair from infection.

Statistical Analysis

Data of the study were collected and analyzed by
Microsoft Excel 2016, and SPSS version 23to estimate
(mean, + standard deviation SD, and median) with
frequency and percentage. The coloration between a

variable of data by chi-square test with p.value<0.05.

Results

The founding of the study found the respondent
rate (96%) from 260 respondents, the percentage
of female was138 (55%) and male was112 (45%),
according to age the highest percentage 59 (23.6%)
was found to be among the age group of (50-59)
while lowest percentage 35 (14%), regarding to



marital status the highest percentage was 195 (78%)
in currently married while lowest found to be among
Divorce was 8(3.2%), however, for education level
the highest percentage was 76 (30.4%)found in

not read or write while lowest in postgraduate was
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Table 1: - The socio-demographic characteristics of the study sample.
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1(0.4%),according to employment status the highest
percentage was found in non-employee 169(67.7%)
while lowest percentage in student 1(0.4%), Over 189
(76%) of the sample was from Basra’s city center. as
shown in Table (1).

F
N Parameter requency(N) Percent(%)
N=250
1 Age (Mean +SD with (Median)) in years 44.944+14.82(45)
18-28 35 14
29-39 57 22.8
40-49 56 22.4
2 Age group
50-59 59 23.6
60-69 26 10.4
>70 17 6.8
Male(47.67+£14.484 ) 112 44.8
3 gender (Mean+SD)
Female(42.73+14.783) 138 55.2
Single 21 8.4
Married 195 78
4 Marital status
Divorce 8 32
Widower 26 10.4
Not read or write 76 30.4
Primary certificate 58 23.2
Intermediate certificate 37 14.8
5 Education level Secondary certificate 27 10.8
Diploma degree 28 11.2
Bachelor’s degree 23 9.2
Post graduate 1 0.4
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Cont... Table 1: - The socio-demographic characteristics of the study sample.

Employee 58 23.2
Non-employee 169 67.6

6 Employment status
Other 22 8.8
Student 1 0.4
Center of Basrah 189 75.6
Shatt Al-Arab 25 10.0

7 Residence

Al Qurna 1 0.4
Al zubair 35 14.0

The Prevalence of obesity and overweight 95 (38%) and 89 (35.6 %) was more than twice higher in the

study population when compared to overweight 65 (26%) BMI was significantly higher in a female with a mean
of BMI 29.91+ 6.04 than the male with a mean of BMI 28.05+ 4.66 as shown in table (2)

Table (2) Distribution of overweight and obesity in study sample according to BMI.

Male Female
N Total P.value
BMI (kg\m2)
N % N %
1 Underweight 0 0.0% 1 100% !
0.4%
2 Normal weight 34 52.3% 31 47.7% 65
g .37 a4 26%
. 89
3 Over weight 48 53.9% 41 46.1%
35.6%
=9 0.016
4 Obesit 19 32.2% 40 67.8%
CSIty 0 0 23.6%
5 Obesity 1T 9 36.0% 16 64.0% 25
y .U7% .U7% 10%
6 Obesity 111 2 18.2% 9 81.8% 1
o o 4.4%
7 Mean+SD 28.05+ 4.66 2991+ 6.04 29.07+5.53

Pearson Chi-Square test, df=5, n=250

The prevalence of behavioral risk factor was highly
increased in both female and male in the population of
Basrah with a higher percentage of unhealthy diet 211
(84.4%) and the prevalence of salt intake was higher
than recommended by who (10 grams per day) was
207 (82.8%) of study sample while fruit and vegetable

more than 175 (70% )with weekly frequent (less than
five per week) according to fat and sugar intake highly
prevalence of eating food with high fat and sugar
equal to 203 (81.2% )on the other hand decline in fast
food and soft drink to 125(50%) with the quarantine
because of COVID 19 pandemic. The prevalence of a



current smoke was 60(24%) with significantly higher

in males than females. While alcohol consumption

only 1(0.4%) of the sample study. Regarding stress

Table (3) Distribution of Behavioral risk factor in the study sample
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more than one to third of the sample with 184(73.2%)

suffering from stress issues as presented in table (3).

N Parameter Frequency Percentage
Healthy 39 15.6%
1 Diet
Unhealthy 211 84.4%
Yes 207 82.8%
2 Salt intake
No 43 17.2%
I don’t eat 43 17.2%
3 Frequency of salt intake Moderate 157 62.8%
Always 50 20. %
Yes 221 88.4%
4 Fruit& vegetable intake
No 29 11.6%
I don’t eat 28 11.2%
5 Frequency Fruit& vegetable intake Daily 47 18.8. %
Weekly 175 70%
Yes 203 81.2%
6 Fat & sugar intake
No 47 18.8%
Yes 123 49.2%
7 Fast food intake No 125 50 %
I don’t know 2 8%
Yes 132 52.8%
8 Soft drink consumption
No 118 47.2%
Yes 60 24. %
9 Smoker status
No 190 76. %
Yes 1 4%
10 Alcohol consumption
No 249 99.6%
Yes 74 29.6%
11 Physical activity status
No 176 70.4%
Low 2 2.7%
12 Type physical activity Moderate 63 85.1%
High 9 12.2%
Yes 184 73.2%
13 Suffering from Stress No 42 16.8%
I don’t know 25 10 %
Nervous 170 84 %
14 Type of Stress
Quite 40 16 %
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Our study found a highly significant relationship
between high salt intake, fat and sugar intake, and

junk food intake with non-communicable diseases.

While they are not statistically significant in terms of

other variables available (diet, low fruit and vegetable

intake, smoke status, physical inactivity, and stress)
as shown in Table (4).

Table (4): - Relationship between non-communicable diseases and their risk factors in the study sample.

Presences of Non-communicable
diseases
N Subject Yes No Total Df P-value
n % n %
Healthy 25 10.0% 14 5.6% 39
2 Diet 1 0.152
Unhealthy 109 43.6% 102 40.8% 211
Yes 101 40.4% 106 42.4% 207
3 salt intake 1 0.001
No 33 13.2% 10 4.0% 43
0, 0,
Fruit& vegetable Yes 116 46.4% 105 42.0% 221
4 intake 1 0.331
No 18 7.2% 11 4.4% 29
Yes 104 41.6% 107 42.8% 211
5 Fat & sugar intake 1 0.001
No 30 12.0% 9 3.6% 39
Yes 56 22.4% 67 26.8% 123
6 Fast food intake No 77 30.8% 48 19.2% 125 2 0.036
I don’t know 1 4% 1 4% 2
. Yes 66 26.4% 66 26.4% 132
7 cc?r?sfltlr(riln?ilgn ! 0.220
P No 68 27.2% 50 20.0% 118
Yes 35 14.0% 25 10.0% 60
8 Smoke status 1 0.390
No 99 39.6% 91 36.4% 190
Yes 1 4% 0 0.0% 1
? cor?sl:l:r(;lh(’z}on ! 0.350
P No 133 532% | 116 | 46.4% | 249
0, 0,
0 Physical activity Yes 37 14.8% 37 14.8% 74 1 0450
status No 97 388% | 79 | 31.6% | 176
Yes 101 40.4% 82 32.8% 183
11 Suffering from No 19 7.6% 23 | 9.2% 42 2 0.504
Stress
I don’t know 14 5.6% 11 4.4% 25

N=250
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Discussion

This study was reported a high prevalence of
self-reported non-communicable diseases among the
population of Basrah and this increase due to highly
increase in risk factors associated with NCDs, a better
understanding of the socio-demographic as shown
in table (1) determinants of disease risk factors in
communities would enable us to identify at-risk
populations that assist in controlling the epidemic of
non-communicable diseases 7 In most recent studies,
therewasasignificantassociationbetweenurbanization
and most marine risk factors such as obesity, lack of
physical activity, and decreased fruit and vegetable
intake, Prevalence of non-communicable diseases,
especially cardiovascular disease, type 2 diabetes,
and hypertension. ® According to the prevalence of
overweight and obesity our founding higher than a
survey of non-communicable diseases risk factor in
2015 and comparable with previous local surveys
in Erbil region and Bagdad !” and more than in Iran
59.3 % in 2016 D and Morocco (35.5 % overweight
\ 20.6 % obesity) but less than the prevalence in
Kuwait (37 % overweight \40.3 %obesity) 1? and
in Jordan (>75 % overweight \obesity ¥, according
to physical activity, a recent study demonstrated that
those who was physically inactive are nearly twice
as likely to die as those who exercise. For the time
being, there were worldwide plans to get the physical
inactivity level down to 10 % by the year 2025- (4 the
prevalence of physical inactivity among respondents
higher than in Lebanon was 61.0% and Egypt was
32.1%, Palestine 46.5%. 151617 Because there was no
major program promoting physical activity in Basrah,
more emphasis should be placed on promoting it.
Policies aimed at improving health, Regrinding to
smoke one from four respondents were a currently
smoker and higher than WHO step survey 2015 in
Iraq was 21%® and Palestine 20.2%and less than the
prevalence in Lebanon was 38.5% and in similarity
with Egypt 24.4%. 151617 for Alcohol consumption
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in similarity with national step survey 2015 was0.6%
because of agriculture of Arab word and Islamic
religion that Promot to avoid Alcohol consumption
(19 While the prevalence of low fruit and vegetable
intake was less than recommended by those who were
five Servings per day. According to studies, eating
fruits and vegetables in abundance has been shown
to reduce the risk of coronary heart disease, obesity,
and possibly some types of cancer and heart diseases
9 50 it makes sense to eat the recommended amount
daily, Affordability and accessibility were crucial in

low-and middle-income countries. ¢V

Conclusions

The study found that the percentage of non-

communicable diseases was high among the
population of Basrah especially in the elderly, this
increase is attributed to an increase in risk factors due
to social transformation and eating habits without any
effective programs to prevent these risk factors and

control non-communicable diseases.
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Abstract

This research is aimed to eradicate the biofilm formed by bacteria causing wound infection through

using proteinase K enzyme. For this purpose six different concentrations of proteinase K were used

for the degradation of biofilm produced by Staphylococcus aureus and Pseudomonas areuginosa.

These two species are the most common abundant bacteria causing infection by biofilm. Each of the

concentrations was kept in contact with the pathogenic bacteria for 1, 2 and three hours. After 3 hours

of incubation period the concentration (4 pg /ml) resulted in the highest eradication ability against S.

aureus biofilm, while the same concentration was no significant in the eradication of Pseudomonas

aeruginosa biofilm.

Keywords: Biofilms, Eradication, Proteinase K, Wound Infection, Pseudomonas aeruginosa,

Staphylococcus aureus.

Introduction

There are different causative-agents of chronic
wound infection caused by bacteria, biofilm one
of the most agent that is difficult to eradicate by
treatment with antibiotics. Regardless of living-
style of bacteria as free-living (planktonic) or as
biofilms for causing infection to wounds, presence
of biofilms in wound cause chronic infection due to
delaying in healing of wounds, biofilms are more
than 1000 times difficult to treat by antibiotics than
free-living bacterial cells, so biofilm need to new and
special ways in order to eradicate biofilm (V). The
difficulty of eradication by using antibiotics due to
resistance, for example, Staphylococcus aureus are
microorganisms which acquire resistance rapidly,
on the other hand Streptococcus pyogenes are less
resistance. Prevalence of bacteria that resist antibiotics

is a big trouble in antibiotics-therapy ). Degradation

of biofilms by enzymes is consider effectively way
for eradication, by degradation of biofilm contents,
which consider potential way to degrade biofilm, for
example, the degradation of extracellular polymeric
substances (EPS) one of biofilm contents. The effects
of antibiotics on cells which embedded in the biofilm
enhanced by protease-treatment, lead to disruption of
biofilm-matrix, due to releasing of components and
planktonic-cells which then cleared by the immune
system ). Proteases are a large-class of enzymatic-
molecules that catalyze the cleavage of peptide bonds,
all living organisms have these enzymes, proteases
enzymes have important physiological functions
ranging from generalized-protein-degradation to
very specific-regulatory-activity. In nature, proteases
divided to intracellular and extracellular. Although,
substrate-recognition of extracellular enzymes is little

and cleave in equal efficiency both of self- and non-
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self-molecules, extracellular enzymes are essential
enzymes and consider as zymogens, or in their
inactive form, to prevent premature of proteolytic

activity which hurt the producer cell itself ©).

According to researches findings, it is believed
that biofilm matrix consists of polysaccharides,
in addition to surface and secreted proteins and
extracellular-DNA (eDNA) are also important factors
in the formation, the stability and the regulation of
biofilm. Interestingly, according to recent researches,
proteases role becomes very clear, that the application
of different proteases on the bacterial-cultures result in
reduction of formation of biofilm and in the dispersal
of established biofilms ©.

The aim of the research was eradication and
degradation of biofilm produced by wound infection
bacteria using different concentrations of proteinase

K enzyme.

Materials and Methods

Specimen’s Collection

Swabs samples were taken from 90 surgical
wounds of patients attending Medical City Hospital in
Baghdad for the period from July to September 2018.
The samples were taken by the attending physician
of the hospital through using sterile applicator stick
with cotton swabs moistened in test tubes were used

to collect them.

Isolation and Identification of Staphylococcus

aureus and Pseudomonas areuginosa

All collected-swabs were transported to the
laboratory in an appropriate medium. Bacteria were
isolated by using the routine laboratory techniques.
Each specimen was streaking on the surface of nutrient
Agar, mannitol salt agar & blood agar. Thereafter, all
plates incubated for 24 hours at 37°C. The isolates
were identified depending on the microscopic

characterization, colony morphological features,
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Gram staining, the biochemical tests including the
catalase test, coagulase test, and others were perform

according to Bergey ’s Manual (7).

Detection of the bacterial ability to produce

slime layer and Biofilm formation

The tissue culture plate assay described by
Mathur and et al. ® is the most widely used and
was considered as standard test for the detection
of biofilm formation. This method was applied on
isolates of Staphylococcus aureus and Pseudomonas
aeruginosa the bacterial cells were grown in Nutrient
broth overnight at 37°C under aerobic conditions. A
suspension of bacterial isolate that equivalent to the
McFarland No.0.5 turbidity standard were inoculated
in nutrient broth and incubated for 18- 24 hours at 37°C
in individual wells of sterile, polystyrene, 96-well,
flat bottomed tissue culture plate stationary condition.
Nutrient broth supplemented with 1% glucose. After
that, 200 pl of the inoculum were transferred to the
assay wells of a sterile 96-well assay plate, which
corresponds to an inoculum of approximately 5 x 10°
cells/well. Each plate was covered with the lid supplied
by the manufacturer. Subsequently, inoculated assay
plates were transferred to an incubator set at 37°C
for 18-24 hrs. without shaking. Negative control
wells contained sterile Nutrient broth only; while,
positive control wells contained nutrient broth with
bacterial cells without glucose. After incubation,
assay plates were uncovered. The optical density
(OD) was measured at 630 nm of each well using a
multi-well plate reader to quantify overall growth of
biofilm. This step is achieved to identify strains that
are defective in overall growth or conditions that
inhibit overall growth, resulting in decreased biofilm
growth. Liquid culture was removed from each well,
and non-adherent bacteria were removed by washing
each well 3-4 times with phosphate-buffered saline
(PBS; pH 7.4). To staining fix adherent cells prior,

washed plates were incubated at 60°C for at least 60
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min. This step reduces variability caused by loss of
biofilm during the staining process. Biofilms can be
detected and quantified using various stains. Biofilms
were stained by adding 200 pl of 0.1% crystal violet
dissolved in distilled water to each well and allow
at least 15 minutes for staining. After the staining
reaction has been completed, excess stain was removed
by repeated washing (3-4 washes) with phosphate-
buffered saline (PBS). As described above. The wash

solution should be clear after final last washing step

and dried. Afterwards, 200 pl of 95% ethanol was
added to each well for 10 minutes. All assays were
done in triplicates. The amount of crystal violet
extracted by the ethanol in each well can be directly
quantified spectrophotometrically by measuring the
OD 630 using an appropriate microplate reader ®. As
shown in (table 1) Classification based on OD values
obtained for individual strains of Staphylococcus spp.
were used for the purpose of data simplification and

calculation.

(Table 1): Classification of bacterial adherence by tissue culture plate method

OD <0ODc¢ Non-adherent
ODc <OD & OD <£20Dc¢ Weakly
20Dc < OD & OD <40Dc Moderately
4 ODc <OD Strongly

Biofilm dispersal by different concentrations
of proteinase K 4

Biofilm stability was investigated against
proteinase K treatment was tested as described by
Rohde et al. 19, with the following modifications.
Bacteria were grown at 37°C overnight in nutrient
broth supplemented with 1 % (w/v) glucose in 96-well
microtitre plates as descripted in Tissue culture plate
method. Supernatants were carefully removed and
each well was washed with 200ul phosphate-buffered
saline (PBS). Biofilms were treated with different
concentrations of proteinase K (2, 4, 8, 16, 32, 64ug/
ml) in distilled water Afterward, plates were incubated
at 37°C for 1, 2, 3hrs.the control wells contained
media with bacteria only. Following incubation, each
well was carefully washed with 200 pl (PBS), and
dried for 30 second at 60°C prior to staining with

0.1% (w/v) crystal violet solution. The A630 of the
adhered, stained biofilms were measured using ELISA
reader. Each strain was tested at least three times and
means results are presented. After staining, the plates
were again washed three times with PBS. After that,
the micro titer plate was thoroughly air dried at room
temperature, the dye bound to the cells should be re-
solubilized, i.e. eluted from attached cells with 200
pl of 95% ethanol per well. Ethanol should be gently
added and thereafter the microtiter plate covered with
the lid (to minimize evaporation) should be left at
room temperature for at least 10 min without shaking

and measured as above (!,

Results and Discussion

Bacterial isolation and identification

From a total of 90 samples were collected, only 30



Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. I ~ 1417

isolates (33%) had the ability to grow on the Mannitol
salt agar which considered selective and differential
media for genus Staphylococcus (. On culture
media, appearance of colonies was round, smooth,
raised, mucoid and glistening. Consequently, these
isolates were belonging to the genus Staphylococcus.
Colonies of bacteria on mannitol salt agar appeared
large golden colonies with luxuriant growth and
medium-color turned from pink to yellow, because
some isolates able to ferment mannitol ((13) reported
that the carotenoid pigment (Staphyloxanthin) is
responsible for S. aureus characteristic golden color
and plays a role in the environmental fitness of S.
aureus. Golden-pigment is a trait of human-pathogen
S. aureus, which protect the bacterial cell from

clearance by oxidation ), Microscopic examination

was applied to all 30 isolates after staining by Gram
stain to detect their response to stain, the cells
appeared as Gram positive cocci mostly arranged
in grape-like irregular clusters. All 30 isolates gave
negative result to the oxidase test, which preformed to
differentiate Staphylococcus from genus Micrococcus
that usually gives positive result. Moreover, all
isolates gave positive catalase test, which was done
in order to differentiate Staphylococcus species from
Streptococcus species that normally gave a negative
result (9. Noticeably, all mannitol fermenters were
coagulase and DNase positive; Moreover, all MRSA
isolates were able to give positive results for DNase
and developed beta hemolysis behavior on blood agar

as shown in table 2.

(Table2): The characterization of Staphylococcus aureus

Staphylococcus aureus

Gram stain
Blood agar medium
Mannitol salt agar
Catalase

Oxidase
Coagulase

Bacitracin susceptibility

Deoxyribonuclease (DNase agar)

A total of 25 isolates were able to grow on
cetrimide agar plates, which may be suspected to be
Pseudomonas sp., where further, identified according
to morphological characteristics and biochemical
tests. Colonies of each isolate were plate on nutrient
agar showed different morphological characteristics

of Pseudomonas sp. Such as mucoidal growth, smooth

Gram-positive
B-hemolysis
Yellow colony
Positive
Negative
Positive

Resistance

Positive

in shape with flat edges and elevated center, whitish
or creamy in color and has fruity odor and most of
them were produce pyocyanin. While colonies of
Pseudomonas areuginosa grown on MacConky agar
medium appeared pale in color, with irregular edge,
oval and large. On blood agar Pseudomonas areuginosa

was able to hemolyse blood agar completely, these
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results are reasonable with the results demonstrated
by Collee et al., 19, Microscopical examination of
Pseudomonas sp. showed that the cells were gram
negative, bacilli, appeared single, pairs or short chain
and non-spore forming. These results are comparable

to the reported morphological characteristics of

Pseudomonas aeruginosa. These results were agreed
with Holt et al., 17 who certify the identification.
Biochemical tests for Pseudomonas sp. were made
also. Results indicated in (table 3) showed that
these isolates gave a positive result for oxidase and
catalase which indicate that these isolate belongs to

Pseudomonas aeruginosa.

(Table 3): Morphological and biochemical characteristics of the isolated Pseudomonas aeruginosa.

Colony color Green
Cell shape Rod or Bacilli
Gram stain Negative

Catalase Positive
Oxidase Positive
Growth on King A Positive
Growth on King B Positive
Growth on cetrimide Positive
Citrate utilization Positive
Growth at 4°C Negative
Growth at 42°C Positive

Detection of the bacterial ability to produce

slime layer and Biofilm formation

For detection formation of biofilm, microtiter palte
assay (MtP) is the most common way and consider
as standard test for detection (!®), As reported, MtP-
method is most sensitive, accurate and reproducible
screening method in the determination of biofilm-
production by clinical isolates of Staphylococci
and Pseudomonas in addition to MtP advantage
as a quantitative tool which used in comparing the
adherence of different strains ®. Using MtP-method

for the detection of biofilm formation by S. aureus and

P. aeruginosa isolates. When grown in nutrient broth
without any supplementation, 100% S. aureus isolates
were able to form weak biofilm. In the presence 1%
glucose lead to enhanced biofilm forming capacity
in for 66% of S. aureus isolates moderate producers.
While P. aeruginosa isolates were able to form

moderate biofilm in presencel% glucose.
Eradication of biofilm by Proteinase K enzyme

To investigate the factors that contribute to
biofilm degradation, we performed an enzyme
treatment on the formed biofilm. Enzymatic solutions
with concentrations (2, 4, 8, 16, 32,64ug/ml) of
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proteinase K. Proteinase K treatment hampered the
biofilm development of S. aureus isolates. All isolates,
(weak biofilm-producing strain), showed significant
inhibition in biofilm growth when treated with 2 pg/ml
proteinase K after 2hr. as shown in (Fig. 1). Proteinase
K enhances dispersal in S. aureus biofilms: To
investigate the biofilm dispersal activity of proteinase
K against S. aureus biofilms, proteinase K treatment
was given to 1, 2, 3, hrs. Proteinase K treatment of
S. aureus biofilms caused a significant disruption of
all S. aureus biofilm. The proteinase K can be used
in biofilm dispersion. Interestingly, significant;
but not 100%; removal of biofilm was achieved by
treatment with the proteinase K which has a wide
specificity as other proteases enzymes in biofilm
degradation (9. The proteinase K have frequently
been used as efficient biofilm removal agents that
hinder bacterial adherence and biofilm formation in
S. aureus presumably through degradation of surface
structures, also reported that proteinaceous-biofilms
formed by S. aureus with the help of Bap proteins
were susceptible to proteinase K mediated detachment
and dispersal. Our findings showed that (4 pg/ml) the

best concentration of enzyme have a degrading effect
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against S. aureus biofilm. Among various surface
proteins in S. aureus, has been reported to have a
major role in early adhesion, as well as in the biofilm
development 9. After proteinase K treatment, a
significant decrease in the protein and extracellular
DNA (eDNA) but not in the carbohydrate content in
extracellular polymeric substance (EPS). Extracellular
DNA (eDNA) is also known to play very important
role in S. aureus biofilm stability @V, This enzyme
targeting peptide bonds adjacent to the carboxylic
group of aliphatic and aromatic amino acids ®?. It is
proved that proteinase K degrade effectively the EPS
of P. aeruginosa biofilms, by binding and hydrolysis
of the protein molecules due to converting them into
smaller units and been transported to through cell
membranes, the metabolized. In most cases proteins
seem to be the main constituents of the biofilms
EPS and are found mostly at the outer layer of the
P. aeruginosa biofilms 3. So that, breaking of EPS
in addition to proteins of outer layer by proteinase
K, will make proteinase K better than other enzymes
like amylase which only degrade the proteins of EPS,
these enzymes are less efficient than proteinase K in

degradation of P. acruginosa biofilms 4.
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Figure (1): Effect of different concentration of proteinase K on the formation of Staphylococcus aureus
biofilms after 1hour of treatment.
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Figure (2): Effect of different concentration of proteinase K on the formation of Staphylococcus aureus
biofilms after 2hours of treatment.

Figure (1): Effect of different concentration of
proteinase K on the formation of Staphylococcus
aureus biofilms, (A) show degradation activity of
proteinase K after one hour of treatment (B and C) are
the influence of proteinase K after two and three hours

of treatment respectively.

Figure (2): Effect of different concentration
of proteinase K on the formation of Pseudomonas
aeruginosa biofilms, (A) show degradation activity of
proteinase K after one hour of treatment (B and C) are
the influence of proteinase K after two and three hours

of treatment respectively.
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Abstract

The ligands were prepared by condensing aldehydes with aromatic amines, then they were held together
with Ruthenium element Ru (III) and gold Au (III). Spectroscopic studies were conducted on them
and demonstrated that the gold complex was a good conductor opposite to the ruthenium complex
depending on its molar conductivity value. The complex was described by measuring the spectrum of
FT. IR (C. MASS JV-VISIBLE and C.H.N). From spectroscopic data, the octahedral geometry of the
ruthenium and Square Berner complex has been proposed for the gold ligands nodes. Furthermore,
ligands and complexes have been selected for the activity of the methicillin-resistant golden cluster
bacterium and the study of gene expression, i.e., the impact of ingested substances on RNA bacteria

(MAR).

Keywords : Complex , schiff base , MARS , ligand , coordination , staphylococcus , ruthenium .

Introduction

Schiff’s Base are of great chemical importance

because they possess highly efficient ligands
towards many ions, transition, and non-transition
elements, and they are huge groups of metal-
organic compounds. Besides, raw materials for the
manufacture of heterogeneous ring compounds.
() the Schiff Base Complex for Transition Metals
contributes to multiple applications and in various
fields, such as pharmaceutical medicine, industrial
applications, organic creation, and biologic
stimulation, as inhibitors against several types of
bacteria and fungi. In the pharmaceutical field, it has

been used as an anti-inflammatory. ¥) anti-cancer, anti-
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cramping, tuberculosis, and low blood pressure 4
In the industrial area, they are used as anti-corrosion
materials, polymerization catalysts, ink dyeing, and
printing ©©- The Schiff Base (imin compounds)
consist of a condensate reaction of primary amines
with aldehydes first prepared by the German scientist
Schiff in 1864 and is distinguished by its containment
of the effective isomethane group (C = N) and its

formula @ .

The efficacy and biological activity of isomethane
complex are due to the correlation or hydrogen bonding
between them and the transition elements, where the
biological activity of the complex is enhanced and the

cytotoxicity of each complex element is reduced ®
Expermantal part

Chemicals, solvents, and salts of elements have

been used according to the companies producing
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them. All materials used are high purity:
3.,4-Di chloro benzal dehyde (Aldrich )
4-Formyl benzo nitrile ( Aldrich )
4-Nitro —O- phenylene diamine ( Aldrich )
3.,4- Diamino toluene ( Aldrich )
Rucl,, HAucl,. 3H,0 ( Aldrich )
Enthanol , methanol ( Scharlau )
Instrument

FT.IR was measured within the range of
400-4000cm-1schimadzu (KBr Disc), UV-Vis,
lc-Mass, and C.H.N measured and melting point

measured.

Working methods

1423
- L1, L2 and its equipment N1.N2.N3.N4.N5

1.75 mg of 3,4-Di chloro benzal dehyde was
dissolved in 25 mL of absolute ethanol in a 100 mL
baker and heated to melting and dissolving 0.766mg
of 4-Nitro-O-phenylene diamine in 50 ml of absolute
ethanol in a baker’s capacity of 100 ml and heated
until melting and then mixed the contents and raised
the mixture for 3h until the solution precipitated and
cooled with ice and filtered and collected the sediment

and was recrystallized in ethanol 19

The ratio of 2 ligands was then dissolved in
a mixture of (ethanol and methanol) and 1 ml of
ruthenium chloride or gold chloride dissolved in
ethanol U1 12), then rose for 4h, filtered the solution,

and washed with water and ethanol.

(Table-1) Physical property and analysized for Azomethine compounds and its Metal complexes

(i?)l(;lep Molecular formula M.wt 1(\:(1;) Colour S(((i;]l)d % H% N% CL % M%
L1 C20H1202N3CL4 467.13 22%57_ Yellow 68% 223 323 3(5)(1) ;ggi -
L2 C23H16N4 348.41 22?2' O?ﬁﬁfh 81% Zg;ig 2:2_1, }Z(Z)é -
N1 C40H22N604AuCl9 | 1166.68 | 300 < Green 83% ji?g ?38 52(7) ;;zz iggz

Anti bacterial activity ( MARS )

The bacterial activity of ligands and the complexes
prepared in the laboratory were tested to inhibit the
growth of bacteria by the method of diffusion by
drilling at a concentration of 15 mg/ml by dissolving

the ligands and the complexes with a Dmso solvent
(13).

- Gene expression (molecular) was studied

during molecular diagnosis of bacterial isolation:
a. Isolation of DNA methylation.
b. Diagnosis with PCR technology.
c. Electrophoresis of acarose gel.

After confirmation of isolation and proof that it
was a positive, methicillin-resistant Staphylococcus
aurcus, RNA was extracted and transferred to CDNA
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and the gene expression was determined by PCR

examination.

Results and Discussion

ligands were prepared by reacting aromatic
aromatic aldehydes and aromatic amines by dissolving
them in ethanol and then preparing their complexes
with two elements of ruthenium and gold in a ratio
of 2: 1 through the consistency between the nitrogen
atom in (HC = N) and the elements. It was found that
all the compounds dissolve in DMSO and DMF, and
most of them dissolve in the rest of the solvents in
varying ways, such as chloroform, methanol, and
ethylene glycol. The prepared compounds were
diagnosed by C.HN, FT.IR, UV.VIS and LCMASS
spectroscopy and the results were identical to the

suggested formulas.
Infrared spectrum

The infrared spectra of the gold and ruthenium
complexes were determined and compared with the

spectra of ligands, where they showed clear and

strong signals at 1610-1661 belonging to the C = N
group of azomethine (14), and the mixture appeared
to ruthenium at lower frequencies where exposure
occurred in the C-N beam due to the difference of
the ligands ! When the complexes are formed, the
absorption sites of the azomethine group are shifted to
either a high or low frequency, and this shift is a clear
indication of symmetry between the nitrogen atom
belonging to the group (C = N) and the gold ions and

ruthenium (19
Magnetic studies

The sensitivity measurements for the Ru (III)
and AU (III) ruthenium complexes are characterized
by the magnetic DIAA properties indicating that the
hybridization is d2sp3 and the shape of the Au (III)

octahedral complexes (17).
Ultraviolet radiation spectrum UV.Vis

Fixed UV. vis spectra of Ru (III) and Au (III)
complexes in DMSO solution within the range of
200-800 nm as in the table:

(Table-2) Electronic spectrum analysis for ligand and Its Metal Complexes , magnetic moments ,proposed
structure and metal complexes

Compounds Amax vem -1 Transition
L1 322 31055 *n-m
364 27472 n-m*
L2 313 31948 *n-m
354 28248 n-*
278 35971 Ligand field
[Au L1)2]CI 444 22522 C.T
618 16181 1Alg 1Blg
677 14771 1Alg 1A2g
335 29850 Ligand field
[Au (L2)2]CI 447 22371 C.T
616 16233 1Alg 1Blg
679 14727 1Alg 1A2g
265 37735 Ligand field
[Ru(L1)2CI2] 320 31250 C.T
542 18450 1A1g 1T2g
263 38022 Ligand field
[Ru(L4)2CI12] 327 30581 C.T
542 18450 1A1g 1T2g
254 41322 Ligand field
[Ru(L1)(L4)]CI3 343 29154 C.T
541 18484 1A1g 1T2g
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The absorption spectra of the azomethene group
of 280 - 242 nm, which belong to the Likandian
domain, which did not change at complexity (18), and
343-320 nm signals attributed to the charge transfer,
appeared due to the electron transfer from ligands to

the metal’s orbit (19

Also, transfers appeared at 542 back to transfers
of ruthenium complex, that is, d-d-transfer, it was
suggested that the octahedral figure %> as for the

gold complexes, the gold complex showed transfers

100 -|
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-lo| _,I B
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to the ligand domain within the range of 335 - 218, the
cargo transfers within 459-320, and the gold complex
d-transfer within 679-574. All this confirms that the

shape is a square level 21
- Mass Spectra

The mass spectrum explains the basic critical
LC Mass (M.), which is the partial ion package that
validates the proposed formula equivalent to a mass
that appeared for ruthenium at 869 and Mix Ru at
987.51 m/z 22

*MSAZ SPC, time=1.781 of SALEH 04.D / HYNICAPL- ES, Pos, Scan, Frag: 1 “scan- 28/12/2020

Maox: 1. 45781+ DOT

800 1000 1zPage 1 ¢

(Figure 1 mass spectrum of ruthenium at 869
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Figure 2 mass spectrum of ruthenium at 987.51 m/z



1426 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Figure 2 mass spectrum of ruthenium at 987.51 m/z  on pathogenic methicillin-resistant staphylococci

Bioactive has been studied, with inhibition values showing
good standards for each other and with little ( 23 )

concentration.

The effect of the bioactivity of ligands and
complexes prepared with Au (III) and Ru (III) ions

Figure 3 The effect of the bioactivity of ligands and complexes prepared with Au (IIT) and Ru (III) ions on
pathogenic methicillin-resistant staphylococci

Gene expression and molecular diagnosis the extent of gene expression was then measured

. and determined by the PCR examination, where the
DNA (S-aureus) was studied and recovered. Y * W

. . . . . ligands and complex were very efficient in reducin
After confirming that isolation was required in the & P Y &

th, t of i f the NORA t
study, RNA was recovered for samples treated with © amount of SeNe EXPIessIon of Hie S upto

M dhadacl dst ffect in reduci
chemicals with the sample of (Control). Besides, ax geneandhiada clearand stong etiect in feducing

the value of gene expression (24) as in table(3 ) .

Table 3: The amount of gene expression of the NORAs up to Max gene and had a clear and strong effect in
reducing the value of gene expression (24)

Sample 2(-AAct) Fold of expression Conclusion
L1 0.002 500 Down- regulation
L2 0.0003 333.33 Down- regulation
N1 0.325 3.07 Down- regulation
N2 46.85 45.85 Down- regulation
N3 0.031 32.25 Down- regulation
N4 0.146 6.84 Down- regulation
NS5 0.389 2.57 Down- regulation
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Conclusion

Based on the diagnostic spectroscopic results
of the ligands and the complexes under study, the
carbonyl group C = O of aldehyde was established
to be associated with the amine group in amines
and formed the ligands and was then held with the
transition elements Au and Ru and formed two-
clawed complexes at a ratio of 2: 1. The shape of
the gold complexes was Flat Square and ruthenium
complexes for octahedral surfaces. The prepared
complexes and ligands showed good impact and
activity against bacteria used and had clear and strong
gene expression in reducing bacterial resistance by
decreasing the specific virulence factor NOR A of
MARS bacteria.
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Abstract

Objectives: This study aimed to evaluate the load deflection properties of new niobium-based beta
titanium archwire (Gummetal) in comparison with superelasticnickel titanium (SE-NiTi) and copper

NiTinickel titanium (Cu-NiTi) archwires.

Methods and Material: Gummetal, superelasticNiTiand copper NiTiarchwire segments of 0.014-inch
diameter were examined by three point bending test, using Instron testing machine with 10 Newton (N)
load cell. Wire segments were tested at 2 and 4 mmdeflections, and at a temperature of 37+1°C. One-
way analysis of variancewas used to compare the means of the groups at a significance of p < 0.05.

Results: At 2 mm deflection, the maximum force values and unloading forces of Gummetalwere
significantly higher than those of the control (SE-NiTi and Cu-NiTi) archwires. At 4 mm deflection,
there was no significant difference between the maximum force values of Gummetal and SE-
NiTiarchwires, however they were significantly higher than those of Cu-NiTiarchwire. Unloading forces
of Gummetalarchwire at 4 mmdeflection were initially significantly higher, then became significantly
lower than the control wires at 1 mm unloading deflection point.

Conclusions: The present study showed that Gummetalarchwirewas less efficient in providing
continuous forcesin comparison with SE-NiTi and Cu-NiTiarchwires.Gummetalarchwire cannot be
considered superelastic, and its use in the alignment phase may better be limited to mild crowding

cases.

Key words: Titanium-niobium-tantalum-zirconium; Gummetal;load deflection properties; three-point

bending test.

Introduction

Aligning archwires that are used at the beginning
of the orthodontic treatment are intended to relieve
dental crowding and rotations with light continuous
should
havegood springback, formability, joining ability,

forces; therefore these wires ideally
biocompatibility, low friction and a low cost (1.2
Nickel-titanium (NiT1) alloy wires are most commonly
used during the leveling and alignment stage of
orthodontic treatment owing to their superelasticity

and excellent springback properties® Despite these

advantages, NiTi wires have drawbacks, such as their
poor formability, which prevents adding detailing
bends to compensate for incorrect bracket positioning
at the beginning of orthodontic treatment;they are
also not shape-formable and may cause expansion or
contraction in the canine and/or molar region when an
ideal arch form is not available;in addition, they may
not be suitable for patients with nickel allergy due to

their high nickel content -
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A new niobium-based beta titanium alloy wire has
recently been developed. Its chemical composition in
mole percentage is Ti 23, Nb 0.7, Ta 2, Zr 1.2, along
with oxygen ) The new titanium-niobium-tantalum-
zirconium (TiNbTaZr) archwire is manufactured
by Rocky Mountain Morita Corporation in Japan
and is marketed under the trade name Gummetal®.
According to the manufacturer, the wire is nickel-free,
superelastic, highly formable, has a low coefficient of
friction and a high springback effect without hysteresis.
These properties can make Gummetalarchwire a good
alternative to NiTiarchwires in the alignment phase
of orthodontic treatment when a formable and nickel-
free wire is needed.Some of the mechanical properties
of Gummetalarchwirewere studied, including its
bending stiffness, torque moment, cyclic fatigue
behaviour, and frictional forces & ©®- In addition,
the effectiveness of Gummetal as initial archwire
in aligning teeth was compared clinically with that

of superelastic-NiTiin a double-blind randomized

clinical trial, and the study showed no significant
difference in performance between these two types of
wires, thus it was suggested that a laboratory study
would be more appropriate to determine precise

differences between Gummetal and NiTiarchwires®-

Since limited information are available in the
literature regarding the load deflection behavior
of TiNbTaZr (Gummetal) archwire, the aim of the
present study was to evaluate the load-deflection
properties of small diameter TiNbTaZr (Gummetal)
archwirein comparison with superelastic-NiTi and
copper-NiTiarchwires, at 2 mm and 4 mm deflections,

by using three-point bending test.

Methods and Material

In this study, three different types of titanium
archwires, with a diameter of 0.014-inch were tested,

as shown in table 1.

Table 1 Orthodontic wires tested.

Type of the wire Manufacturer Dimension code
Titanium-Niobium-Tantalum- JM Ortho Corporation, Tokyo, 0.014-inch TiNbTaZr
Zirconium Japan ’ (Gummetal)
Superelastic- Nickel Titanium Dentaurum, Ispringen, Germany 0.014-inch SE-NiTi
Copper-Nickel Titanium 27° Ormco Corporation, Glendora, Italy 0.014-inch Cu-NiTi

The specimens were prepared by cutting the
two straight end sections from each type of wire;
the sections were 30 mm in length. A custom acrylic
block with two fulcrums was madefor the three-point
bending test. A central incisor and a canine bracket
(Dentaurum, Ispringen, Germany) with a slot size of
0.022 % 0.030 inches were bonded to the fulcrums with

an inter-bracket span of 14 mm, which is equivalent

to the distance between the central incisor and canine
brackets ) To eliminate the effect of tip and torque, a
21x25 stainless steel wire was ligated into the brackets

before bonding them.

Because a heat-activated wire (Cu-NiTi 27°C)
was used as a control in this study, all wire specimens
were tested inside a digital water bath (HH-S,
Zhejiang, China) that was placed at the base of the
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testing machine.

The acrylic block was fixed to the base of the water
bath. The water inside the bath was kept at a temperature
of 37+1°C. Before starting the testing procedure, each
wire specimen was ligated into the brackets on the
block using elastomeric ligatures and left submerged
in the waterfor at least 60 seconds to achieve thermal
equilibrium(!? The test was then carried out by using
universal testing machine (Instron HSOKT Tinius Olsen
testing machine, England) with a 10 N load cell. The
force was applied by chisel-edge blade attached to the
moving part of the Instron machine in a vertical (occluso-
gingival) direction toward the middle portion of the wire

1431

at a crosshead speed of 2 mm/min for both loading and
unloading as shown in figure 1. The wire specimens were
deflected by 2 and 4 mm in separate load deflection tests.
The test was repeated five times for each type of wire in
both deflections, thus a total of 30 wire sections were
tested. Load values were gathered from the unloading
(deactivation) curve, as these represent the forces that
the wire exerts to move the teeth when it elastically
springs back after being placed (12 in addition to the
maximum force value. Load values were reported at 1,
2, 3 and 4 mm when the wire specimen was deflected by
4 mm, and at 1, 1.5and 2 mm when the wire specimen
was deflected by 2 mm -

Figure 1: Wire segment during testing

Statistical Analysis

The data were analysed using SPSS software
(SPSS Inc., Chicago, Illinois, USA) version26 for
Windows. The Shapiro—Wilk test was used to assess

the normality of variance between groups and showed

normally distributed data. Thus, one-way analysis of
variance (ANOVA) was used to compare the means
of the groups. A p-value of < 0.05 denoted statistical

significance.
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Results

Figures2 and 3 show the load deflection behavior
of the TiNbTaZr (Gummetal) archwire compared
with the control (SE-NiTi and Cu-NiTi) archwires
at 2 and 4 mm deflections, respectively. In figure
2, Gummetalarchwireexhibited higher loading and
unloading curves as compared to SE-NiTi and Cu-
NiTiarchwires. While, in figure 3 the loading curve

of Gummetal was, to some extent, similar to that of

SE-NiTi. They generated almost the same amount
of force at maximum deflection; however,the forces
weremarkedly higher than in the Cu-NiTiloading
curve. It can also be shown in figure 3 that the
unloading curve of Gummetalwas higher, steeper
and reached zero force faster than that of the SE-NiTi
and Cu-NiTiarchwires. But it is worth to note that at
both deflections,narrower vertical distance between
the loading and the unloading curves was observed

forGummetal as compared with the control archwires.

Force in Newton

0O 04 08 12 16

2 24 28 32 36 4

Deflection in millimeters
SE-NiTi

Figure2 Average load deflection behavior of TiNbTaZr (Gummetal), SE-NiTi and Cu-NiTi at 2 mm
deflection

Force in Newton
BN W

o
o Ul U1 NN U1 W ULl b

0 0.4 0.8

Deflection in millimeters

1.2 1.6 2

Figure 3 Average load deflection behavior of TiNbTaZr (Gummetal), SE-NiTi and Cu-NiTi at 4 mm
deflection
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In table 2, it can be observed that the mean force  higher than those produced by SE-NiTi and Cu-NiTi
values produced by Gummetalwere significantly at maximum deflection and at 1.5 and 1 mm unloading

deflection points.

Table 2 Descriptive statistics and results of ANOVA (F-test) in N at maximum deflection (2 mm) and at 1.5
and 1 mm unloading deflection when the tested wires were deflected by 2 mm.

Deflection Archwire Mean Min. Max. SD F-test P-value

Gummetal 3.554 3.500 3.580 0.033

2 dr:ézc(tli\gi’)" SE-NiTi 2.981 2876  3.068  0.078 200.658 0.000
Cu-NiTi 2.332 2.237 2.584 0.144
Gummetal 2.674 2.604 2.767 0.070

1.5 mm SE-NiTi 2.049 2.00 2.115 0.054 185.105 0.000
Cu-NiTi 1.689 1.614 1.885 0.111
Gummetal 1.858 1.700 1.965 0.111

1 mm SE-NiTi 1.445 1.413 1.527 0.047 61.357 0.000
Cu-NiTi 1.264 1.194 1.420 0.090

Table 3 shows thatat maximum deflection (4 mm), TiNbTaZr (Gummetal) and SE-NiTi generated a
comparable mean force values, which were significantly higher than those of Cu-NiTi. At the 3 and 2 mm
unloading deflection points, Gummetal exerted significantly higher forces than either SE-NiTi and Cu-NiTi.

However, at 1 mm unloading deflection point, the mean force values of Gummetal were significantly the lowest.

Table 3Descriptive statistics and results of ANOVA (F-test) in N at maximum deflection (4 mm) and at 3, 2
and 1 mm unloading deflection when the wires were deflected by 4 mm.

Deflection Archwire Mean SD Min. Max. F-test P-value
Gummetal 4.008 0.264 3.71 431
?;g;c(ﬁi}; SE-NiTi 4.053 0.089 3.936 4.15 8.796 0.004
Cu-NiTi 3.398 0.388 2.725 3.716
Gummetal 2.876 0.097 2.78 3
3 mm SE-NiTi 1.944 0.032 1.906 1.986 98.019 0.000
Cu-NiTi 1.751 0.212 1.377 1.888
Gummetal 2.111 0.128 1.95 2.251
2 mm SE-NiTi 1.207 0.021 1.187 1.232 132.616 0.000
Cu-NiTi 1.162 0.125 0.95 1.275
Gummetal 0.644 0.041 0.585 0.695
1 mm SE-NiTi 1.034 0.058 0.97 1.11 32.164 0.000
Cu-NiTi 0.978 0.125 0.77 1.1
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Discussion

When a new wire material is introduced

toorthodontics, orthodontists should understand
its properties in order to take full advantage of it
during clinical practice, especially if the material
considerably differs from the conventional ™ (13- A
new beta-titaniumarchwire, named Gummetal, has
been recently introduced to the field. Its characteristics
include being highly elastic, formable and nickel-free
(9-The goal of this study was to evaluate the load
deflection properties of small-diameter TiNbTaZr

(Gummetal) archwire in comparison with superelastic-

NiTi and copper-NiTiarchwires in an attempt
to assess the mechanical efficiency of Gummetalas

aligning archwire.

Load deflection properties of orthodontic
wiresare considered the most important parameters
in determining the biologic nature of orthodontic
tooth movement!>: They are better assessed by
three-point bending test, since it closely simulates
the clinical situation to which orthodontic wires are
being subjected and also has the ability to recognize
wires with superelastic properties (!2In the principle
of physics, it is recommended not to deflect a wire
more than 5 per cent of its length, in order to ensure
that the wire is being tested within the range of its
metallurgical properties. However, in the present
study, wire specimens were deflected by 2 and 4 mm,
as such deflections are considered normal in the oral

environment(16:17)-

At 2 mm deflection Gummetalarchwireexhibited
a higher loading curve than the SE-NiTi and Cu-
NiTiarchwires, indicating that Gummetalarchwire
requires higher forces to be engaged into the bracket
slot. While at 4 mm deflection, Gummetal and SE-
NiTiarchwires produced almost the same maximum
force values.This could be related to deflection of

the Gummetal wire beyond its elastic limit and that

a plastic deformation had occurred in the wire.The
vertical distance between the loading and unloading
curves was narrower for Gummetal than for SE-
NiTi and Cu-NiTiarchwires, both at 2 and 4 mm
deflections. According to Segner and Ibesuch vertical
distance represents the combined effect of hysteresis
and friction D This can be true for NiTiarchwires,
but for Gummetalthis distance might reflect friction
and plastic deformation rather than hysteresis,
becauseFuruta et al reported that Gummetal alloy

exhibits no hysteresis (1®-

Regarding the unloading (deactivation) force,
which represents the force delivered to teeth during
orthodontic treatment, a rank order of Gummetal > SE-
NiTi > Cu-NiTi was found for the tested wires, both at
2 and 4 mm deflections. However, Gummetalarchwire
exhibited a rapid decreasein force in comparison with
the control wires, especially when it was deflected by
4 mm, in which unloading forceof Gummetal dropped
to zero at 0.8 mm unloading deflection point, whereas
SE-NiTi and Cu-NiTiarchwires were still giving
minimal amount of force. This rapid decrease in the
Gummetal unloading forcegives an indication that the
wire has a lower springback effect and hence a reduced
ability to produce continuous forces compared with
the SE-NiTi and Cu-NiTiarchwires.

Despite the significantlyhigher forces produced
by TiNbTaZr (Gummetal) compared to the control
archwires, these forces are considered normal from
a clinical perspective, as suggested by Rock and
Wilson who considered forces of approximately 4
N to be appropriate for use with fixed orthodontic
appliances (!9 Additionally, a systematic literature
review by Ren et al stated that the term “optimal
force” is controversial, and forces that are considered
to be high in a situation may be ideal in another 20"
Nevertheless, it may not be suitable to consider
Gummetalas superelastic wire, becausesuperelastic

materials should exhibit a reversible change upon
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stress®!)- and in this experiment Gummetalshowed

permanent deformation during deflection.

According to these findings, the use of TiNbTaZr
(Gummetal) archwire in the alignment stage of
orthodontic treatment may be limited to mild crowding
cases that do not require excessive deflection of the
archwire, otherwise bending loops will be necessary

to increase the flexibility and range of the wire.
Limitations:

Although laboratory studies can provide basis for
comparing the behavior of different orthodontic wires,
they cannot reflect clinical reality. In addition,in the
present study only 0.014-inch diameter wires were
tested and only in combination with one type of
brackets (conventional metal brackets). Results might
be different if another wire dimension (e.g., 0.016 or
0.018 inches) and/or another type of bracket, such as

self-ligating or esthetic brackets were used.

Conclusions

1. The study showed significant differences
between the load-deflection behavior of TiNbTaZr

(Gummetal) archwire and that of the NiTiarchwires.

2. Gummetal generated higher unloading forces
in comparison with SE-NiTi and Cu-NiTi, at both 2

mm and 4 mm deflections.

3. Gummetal was less efficient than SE-NiTi

and Cu-NiTi in providing continuous forces.
4. Gummetal cannot be considered superelastic.

5. Theuse of Gummetalarchwire in the alignment

phase may better be limited to mild crowding cases.
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Abstract

Tannins, as secondary metabolism of plant products, have several beneficial properties, such as
antioxidant, antibacterial, and antifungal capabilities. These features have been used by the industry to

improve animal performance.

Twenty-eight healthy local male rabbits were weighted (average 1382.7 g) the animals were divided
regularly and equally into four groups, which contained control (fed basal diet), Mycotoxin group (fed
contaminated diet), the third group was fed mycotoxinsdiets plus giving orally tannin extract (125 mg/
ml), and the fourth treatment was given mycotoxinsdiets plus giving orally tannin extract (250 mg/ml).

The results demonstrated that tannin extracts, both concentrations of either 125 or 250 mg/ml, caused
considerable variations (p<0.07) in weight growth when compared to the control or the mycotoxin
group. The body weight of the groups, however, was unaffected by these concentrations. Furthermore,
using these extracts on mycotoxin diets caused a change in the feed conversion ratio and feed intake
among rabbit groups, with the tannin groups showing lower values than the others.On the other hand,
when compared both groups, the mycotoxin and low dose of the tannin, with a high concentration of
tannin extract, 250 mg/ml, revealed significant values in liver enzymes (ALT and AST). Additionally,
the same treatment (250 mg/ml) significantly reduced creatinine and urea levels as compared to other

groups.

In conclusion, a high concentration of tannin extract, from black tea, showed beneficial effects on the

productive trials, the biochemical properties in male rabbits that fed contaminated mycotoxin diets.

Keywords: Tannins, biochemical blood tests, production properties, male rabbits, mycotoxin

Introductions

Plant containing-tannins have a high molecular
weight of natural and medicinal plants, which range
between 3000 and up to 20,000 Da. They include
significant amounts of animal diets. These plants
showed varying molecular weights that exist as
water-soluble polyphenols. Therefore, the industry
has applied these compounds as a feed supplement
to enhance animal performance!.Tannins of the

plants have very useful qualities from them are

antioxidant, antibacterial, antifungal, antitumor?, as

well as an important parameter determining by the
number of hydroxyl radicals and aromatic rings, so
the polymerization and molecular weight of tannins
play an important role for antioxidant activity because
the connection between tannins and protein through
hydrogen bonding is very strong, for this reason, it
cannot be broken down by digestive enzymes or the

attack of microorganisms?.
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Currently, tannin has been introduced and utilized
in many areas including medicine, food, beverage,
manufacture of ink and adhesives, dye and tanning
industry, plastic resins, water purification, and surface
coatings. This depends on the concentration of tannin,
as a complexing agent or a precipitating agent?.
Therefore, it is necessary to clarify the effects of
tanninson mycotoxin that productive from a different

includingOchratoxin-A (OTA),
5-8

type of fungus,

Aflatoxins, T-2 toxin, Fumonisin

Black tea contains a large number of condensed
tannins. It has broad-spectrum and specific medicinal
effects in antioxidant, anti-inflammatory and anti-
cancer and antimicrobial®.Black tea has antioxidant
characteristics, which help to promote heart health,
lower LDL cholesterol, enhance gut health, lower
blood sugar levels, and lower cancer risk!?. Thus, the
present study focuses mainly on the effect of tannin
extract from black tea on rabbit diet that could contain
some Mycotoxins, which secreted by fungi such as

ochratoxin, aflatoxin, t-2 toxin and fumonisin.

Materials and Methods

The experimental design

Twenty-eight healthy local male rabbits were
bought at age of about 5 —6 months; with average body
weight (1382.7 g) animals were kept in cages of the
Animal-house of the Veterinary College, University
of Baghdad. The animals were divided regularly and
equally into four groups contain (7 rabbits each);
the body weight was considered and kept in cages

specialized for rabbits and closed tightly.

The first group was daily fed freely on diet as
a control group (C). This group has offered the ad
libitum of water and the animal dietThe second group
was daily fed on diet Mycotoxins; this group is called
(Treat - X).The third group was daily fed on the diet,
which contains (X) plus giving oral administered of

tannin extracts orally, (125 mg/ ml Tannins), each

rabbit. This treat is named (T1)(diet Mycotoxins +
orally tannin extract).The fourth group was daily
fed on a diet that similar to (T1 diet) but the animals
administered the tannin extracts orally, which is
concentrated to 250 mg/ ml Tannins for each rabbit;
this treatment is marked as (T2)(diet Mycotoxins +

orally tannin extract).
Tannin extraction

Theapplication methodof the analysis on insoluble
tannin is the Butanol-HCL reaction to insoluble plant
materials were used in the tannin assays as described
by 1. The colourimetric reaction was used to an acid-
catalyzed oxidative de-polymerization of tannins to
produce the colour ofanthocyanidins.The acid-butanol
assay remains the most commonly used method
for determining tannins in plant tissues, despite the

limitations outlined above!?.
Body weight and weight gain

The animals of this experiment were weighted
average every two weeks to determine the change in
body weight and to find out the total gain during the

experimental period on the following equation:

Mean body weight gain = body weight at the end
of two weeks — body weight of preceding weight!?.

Feed intake

Feed intake was measured daily for each rabbit
in a group up to the end of the experiment. In the
firstmonth,200g of concentrated diet put for each
rabbit but the second month increased the concentrated
diet per rabbit to 300g and after 24 hours is calculated

the remaining and thrown from the consumer!3.

Blood samples

The blood samples were taken twice every month,
which was taken in the morning before treatments were
given. The blood samples were withdrawing from the

heart after sterilization at the site of blood drawn by
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using disposable syringes sterilized. the blood samples
were kept in sterilized tubes (10ml) including a gel
and clot activator; then separated by centrifuge (3000
rpm) for 5 minutes, divided sera used to evaluate the
tests mentioned earlier. Most biochemical tests were
done on the same day and tested at the Laboratory
of Animal Husbandry/ Department of Veterinary
Public Health/ College of the Veterinary Medicine/
University of Baghdad.

Results and Discussion

Feed intake (g)

Table (1)showed in the 8"week, the mycotoxin
group and low tannin concentrated groups recorded
significantly the highest values (192.2g and 192.6
respectively) compared to the control and high
concentrated groups, which demonstrated (184.2g

and 185.40, respectively).

Table (1): Effect of tannin extracts with different concentrations on mycotoxin diet in feed intake (g)

nes wi w2 w3 W4 w5 W6 w7 w8
Grou
c 12680+ | 12640+ | 13480+ | 13980+ | 14420+ | 162.00+ | 174.00+ | 18420+
037b 1.46 ¢ 037 ¢ 0.66 b 0.20b 0.83 0.44 b 037b
< 12840+ | 13580+ | 13840+ | 149.60+ | 15440+ | 163.60+ | 18080+ | 19220+
024a 0.66a 040a 183a 136a 3.12 174a 1152
. 12680+ | 12980+ | 137.80+ | 150.60= | 15440+ | 166.60+ | 182.80% | 192.60«
0.20b 0.48 b 0.58 ab 0.40 a 0.40 a 0.67 10la 1.02a
o 12620+ | 12720+ | 13680+ | 149.00+ | 15200« | 16640+ | 180.80+ | 185.40+
020b 021 ¢ 0.66 b 03la 0.83a 0.87 228a 0.67b
LSD 0.793 * 254 % 156 * 3.02 * 2.49 * 5.12 NS 462 % 259 *

* The small letters in the same column indicate
significantly different (p<0.05); (Mean £SEM)

The feed intake was higher in mycotoxin and
low tannin concentrated groups compared with the
highly concentrated groups and the control groups
(»p<0.0I). This could happen due to the protein
digestibility, which reduced in the mycotoxin diets
and no improving effect of tannins especially with
low concentrated groups, as well as this could be
associated with the effect of the tannin concentration.
The higher feed intake was observed in mycotoxin
and the low concentrate of tannin groups could also be

explained by the effect of tannins in the small intestine.

It is suspected that proteins are bound with tannins in
the range of intestinal pH and might therefore be less
available for digestive processes; these results agreed

with those reported by 4.

However, the high concentrations of tannins (250
mg/ml) may have significant effects by reducing the
impact of Mycotoxins; while the low concentrations
(125mg/ml) usually do not affect. The influence
of tannins could depend on tannin contents that
are administered or the chemical structures plus
the molecular weight, which is not only on the

concentration. Moreover, the condensed tannins that



1440 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

exist in the black tea have a critical effect compared
with the other types of tannins (hydrolysable tannin)

that include in other types of nutrition!%: 16,

The present findings also indicated that not
only the feed intake influenced but also the growth
performances challenge some of the generalizations
made in the past years on the effects of tannins
in rabbit diets!” (Mueller-Harvey et al., 2006). In
particular, it has been suggested that high levels of
tannins administered orally (250 mg/kg) may exert
detrimental effects, whereas low levels (125mg/
kg) could result in neutral or even positive effects!8.
These mechanisms were linked to the reduction
of the voluntary feed intake often observed when
animals are given high doses of tannins. Some authors

suggested that reducing the intake of tannin-rich feeds

is a defence mechanism for the animal, particularly
against the hydrolysable tannins !°. Lastly, tannins
were also proposed to impair growth performances
due to a reduced digestibility of the diet, with major
effects on protein availability?’, although this study
did not examine the diet digestibility.

Body weight and body gain

The rabbits in all groups responded well to all
dietary equally; however, no significant differences
observed at the end of the experimental time. The
findings of weight gain demonstrated increased at
the end of the experiment, while the body weight
demonstrated that the body weight was closed in the
values among the groups, but no significant changes
were illustrated in Table (2).

Table (2): Effect of tannin extracts with different concentrationson mycotoxin diet on body weight and
weight gain (g); (Mean £tSEM)

N w1 w2 w3 w4 w5 Weight gain
rou
180.20 +58.4
c 153320 | 1635.80 | 1695.80 | 170140 | 1713.40 . /
159.61 157.89 175.37 181.95 +75.71
171.80
152060 | 159520 | 1621.00 | 172080 | 1692.40
X +119.70 ¢
110294 | 412948 | +125.15 | +121.43 | +120.22
- 1390.00 | 1490.80 | 1540.60 | 1613.80 | 1611.80 |221.80+70.64
170.42 176.81 181.54 168.04 156.69 b
- 137040 | 1509.00 | 1563.60 | 1660.60 | 1708.60 |338.20+41.58
136.61 148.14 1+43.29 14512 134,95 a
LSD | 21438NS | 25233 NS | 259.07NS | 251.40NS | 235.22 NS 40137

The small letters refer to significant differences between groups (P<0.05); NS indicates no significant

differences.
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As current data showed that no significant
differences were found in average daily body
weight, while showed that increases were found
in body gain at the end of the experiment. Indeed,
the rabbit administered orally high concentrated
tannins showed similar performance to those of
rabbits administered orally low concentrated tannins.
Furthermore, at low concentration seems that tannins
played a role as a protective factor of the intestinal
mucosa and as a control of peristaltic activity in

presence of digestive disorders?!.

The current results showed that no significant
differences were observed for all groups of rabbits,
which showed the lowest values in the mycotoxin and
low concentrated tannins groups. Thismightbe because
the rabbits in control and high concentrated tannins
showed a lower feed intake than the mycotoxin and low
concentrated tannins groups which could determine a
lower development of the gastrointestinal tract, even

if this difference did not influence significantly the

1441

growth performances. Therefore, these results related
to the tannin effect as anti-nutritive substances; on the
other hand, ?*reported that dietary tannins affected
negatively the body weight, and this matches with the
present data of this study. However, tannins may not
affect nutrient availability and not affect appetite by
binding to nutrients or enzymes in the gastrointestinal

tract, as the current data of feed intake were recorded.
Biochemical tests
Aspartate aminotransferase level (AST)

The level of aspartate aminotransferase illustrated
in Table 3, which showed the group of tannin extracts
that administered orally 250 mg/ml was recorded the
less value and roughly equal to the control group, so it
demonstrated no significant difference (P<0.05) at the
end of the experiment; however, in mycotoxin group
and the group of tannin extracts that administered
orally 125 mg/ml recorded the highest value in the
30t day. As a result, on the 60™ day of the experiment,

Table (3): Effect of tannin extracts with different concentrations on mycotoxin diet onAspartate
aminotransferase level (AST; U/ L) (Means =SEM)

.oups Control X T1 T2 LSD
Tim
0 day 33.18 £0.9 31.78 £0.8 33.16 £0.8 32.46 £0.7 1.52 NS
27.14 £1.6 49.20+2.2 45.12£2.7 3470 £1.9
30th day 5.15%
c a a b
2548 £2.8 48.46 £2.9 43.70 £2.2 27.74+2.5
60th day b b 5.31%*
a a

* The small letters refer to significant differences between groups (P<0.05); NS indicates no significant

differences.
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In this study, the valueswere increasingly seen
in the level AST in the mycotoxin group and the
administrated tannin extraction (125 mg/kg) orally.
The highest values in liver enzymes indicate the
damage produced in hepatocytes, which consequently
causes the release of intracellular enzymes in the
blood. Therefore, increased plasma levels of AST
suggested damage of both hepatic cellular and

mitochondrial membranes?3.

These findings are
similar to 24 results that indicated a rise in serum ALT,
AST, and ALP actions in young rats.Furthermore, the
AST enzyme is an indicator of tissue necrosis and
in the case of liver damage, its serum levels can be
increased as in the mycotoxin and T1 group. Rabbit
diets included in mycotoxin and T1 groups presented
higher concentrations of AST compared to those in
T2 and control groups. The decreased in serum AST

concentrations could be the effect of 250 mg/kg tannin

extraction on the liver. Changes in the AST levels may
be due to conditions not involving the liver. However,
they are considered to be a sensitive biomarker of
liver cell injury in bovines*s. The current findings
could suggest initial hepatocellular damage caused by
the mycotoxin, as already reported in rabbits?6. In our
opinion, given an oral dose of 250 mg/kg of tannin
extraction orally, could be a safe procedure for the
rabbit to reduce or reduction of mycotoxin infection
in the diet.

Alanine aminotransferase level (ALT)

Table (4) demonstrated that the level of alanine
aminotransferase highly fluctuated among these
groups. At the end of the experiment, both mycotoxin
and low tannin groups showed a huge increase
compared to high tannin and control, which were

significantly go-up at level (P<0.05).

Table (4): Effect of tannin extracts with different concentrationson mycotoxin diet onAlanine
aminotransferase level (ALT;IU/ L) (Means £SEM)

. Qups Control X T1 T2 LSD
Tim
0 day 27.68 £0.23 28.10 £0.07 27.70 £0.28 27.80 £0.11 0.65 NS
26.40 £0.26 39.24 +£0.14 31.18 £0.07 28.90 £0.16
30th day 3.10%
c a b bc
29.02 +0.18 40.38 +0.25 37.50 £0.15 31.34+£0.22
60th day b b 2.97*
a a

* The small letters refer to significant differences between groups (P<0.05); NS indicates no significant

differences.

When the liver is injured or damaged as a
result of diseases, such as mycotoxin in this study,
the permeability of hepatocyte cell membranes is
impaired resulting in a release of AST, ALT. Liver

injury may lead to impairment to conjugate and excrete

bilirubin in bile resulting in elevation of total bilirubin
in the blood ?7. In this study, administration of tannin
extraction in a dose of 125 mg/kg induced significant
hepatic damage within the 30" day manifested by

elevation of liver enzyme activities, and note that it
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is similar to mycotoxin group increased in ALT and
AST.

Furthermore, administration of 250 mg/kg of
tannin extraction orally increased the generation of
free oxygen radicals and decreased the endogenous
antioxidant potential. This resulted in increased
oxidative stress evidenced by the elevation of ALT.
In a dose of 250 mg/kg of tannin extraction, the root

extract significantly reduced the elevated ALT level
28
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Abstract

Objective: The aim of'this study was to evaluate the epigenetic effect in the process of oral carcinogenesis
by screening the methylation of repair gene in chronic tobacco smokers.

Material and Method: Study design: One hundred male volunteers, divided into two groups: the 1%
group consisted of 58 smokers, each consumed 20 cigarettes/day for at least 10 years; and the 2" group
consisted of 48non-smokers who were consider as a control group.

The samples were taking from lateral border of the tongue by exfoliative cytology, and the extracted
DNA was treated with phenol-chloroform gDNA,Screening of methylation was done by Methyl
Specific PCR (MSP).

Results :- The results of this studyshowed significant effect of tobacco smoking in methylation of
MLHI1 gene in site 1in comparison to non-smoker group,(P > 0.05), with Odds ratio = 4.957 CI ().

Keywords:This study concluded that smoking considered as a risk factor predisposed to process of oral

carcinogenesis.

Introduction

The

significant regulatory role

DNA methylation mechanism has a
in gene expression.
The epigenetic modification induced by the hyper
methylation act to suppress anti-oncogene expression
by inhibition of transcription of its promotor region
(. In addition, the direct effect of DNA methylation
on DNA repair gene which inhibits transcription of
its promotor region that induce cancer. Methylation
of DNA is reversible so, the early detection as early
as will help correct the error and avoid the serious

hazardous consequences(!?).

Oral mucosa mutagenesis takes place by multiple
factors over several steps induced by hereditary and

environmental factors affected the genetic material

in which, the smoking considered as one of the most

important risk factors %,

Cellular genomic stability rely on the efficiency
of DNA repair accordingly, the modification in DNA

repair genes can cause cancer .

MutL. Homolog 1 (MLHI1) gene act as a DNA
repair gene that can correct of error of base pairing
along with other repair genes as MSH2-gene. The
hyper methylation of these genes cause repress of

their expression and predispose oral carcinogenesis
()

Smoking considered one of the main hazardous
risk habits that is associated with many diseases

especially that are related with oral mucosa, smoking
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can act initiator and/or inducer of squamous cell

carcinoma as a result of DNA damage 7%,

Materials and Methods

Cross-sectional study performed on 100 males
(Age 20-40 years) who were divided into two group’s
(smokers) and control group (nonsmokers). The
study done in Babylon city (The blood bank), Ethical
approval for the study and informed patients consent
obtained, and each patient will filled a case sheet

questionnaire:
Including age, name, systemic diseases ........

All the cases that included in this study had to

fitful the exclusion criteria which

1. History of malignant neoplasia, vesicobullous

and ulceration.

2. Absence of any visibleoral tissue changes

alterations in the normal oralmucosa.
3. Alcohol drinking current and X.

Inclusion criteria include male with age between
20-40 years and heavy smoker (20 cigarette/ day ) at

least and duration > 10 years.

Thecytobrush samples were collected from the
lateral border of the tongue from the deep layer using
a Rovers® Orcellex® Brush Soft Oral Cell Samplex
(Rovers Medical Devices, NL, Netherlands). As
such a procedure is only minimally painful, it is not
necessary to use local anesthesia when performing
it,All participants were refrained from drinking or
eating for about 30 minutes, and then they asked to

rinse their mouth with water before sample collection.

DNA extraction from whole tissues. The protocol

begins with phenol-chloroform gDNAextraction 19,

Screening of MethylationbyMethyl Specific
PCR (MSP):

The DNA was bisulfite-treated conversion was
used and cleaned up byEZ DNA Methylation™ Kit
Catalog No.D5002 from (ZYMO RESEARCH,
USA) MSP was performed primers as ;.

First site which employ the following primer

according tol!!l
M3f TATATCGTTCGTAGTATTCGTGT
M3r TCCGACCCGAATAAACCCAA 154bp

U 3 f
TTTTGATGTAGATGTTTTATTAGGGTTGT

U3lr
128 bp

ACCACCTCATCATAACTACCCACA

Second site employ as primer site according to
[12]

M2f gatagcgatttttaacge 93bp

M?2r tctataaattactaaatctcttcg
U2f agagtggatagtgatttttaatgt 100bp
U2r actctataaattactaaatctcttca

The PCR(Biometra TRIO Thermocycler)were
conducted for two sites in promoter region of MLH1
gen .by employ the following added 8 nl of (2.5X)
master mix (Cyntol, Russian), 1 plof ( 10 PM) of
each primer and the total volume completed to 20 pl

grade water and PCR conditions according to table 1.

Product then refer by Agros 21 PCR product
resolved by 2 prestained (ethmoidepromide ) the
presence of corresponding band with dedicate

molecular weight assumed as positive result!!3114],
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Table 1: Thermocyclingcondition for PCR

Vol. 16, No. I 1447

Stage Steps Tempreature Time No. of Cycling
1 Intial denaturation 94 5 min 1
DNA DENATURATION 94 30 sec
2 Primer annealing 60 30 sec 35
Extension 72 50 sec
3 Final extention 72 5 min 1

Statistical Analysis

All statistical calculation were performed using
SPSS Version 21.0. USA) and Microsoft Excel (2010,
Microsoft Corp. USA). All the results were expressed
A p < 0.05 was considered statistically significant..

Chi-Square Test, and odds ratio were employed to

evaluate the association between smoking and MLH1

gene methylation.

Results

Smoking significantly hypermethylate MLHI1

gene site- 1 with ( P > 0.05) and non-significant
relation on site -2 with ( P.0.160) Table.2.

Table 2:The association between smoking and ML H1-gene promoter site 1and 2methylation.

MLH1 site 1 MLHI1 site 2
Subject
Negative | Positive Chi- | b value negative positive Chi- | b value
Sequare Square
Nonsmoking 29 13 36 6
Smoking 18 40 14.131 0.000 55 3
2.470 0.160
Total 47 53 91 9




1448  Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Figure.1&2 shows that 69% of smoker have nonsmokers group.

MLHI gene methylation in the site 1, and 31% have . .
) L . In the site 2, there is only 5% of smokerswere
not affected with methylation in site 1, considering ] )

o found with methylation and 95% have not affected.
non-smokers only 31% of them have methylation in

MLH1 -Site 1

60

=0 69%

40

69%
s
= 30
2 m Methylation Positive
31% B Methylation Negative
20 31%
) l .
0
Smoking Nonsmoking

Smoking Status

Figure(1):The effect of smoking as a risk exposure factor on the methylation of repair

Gene site 1| MLH1.

MLH1-Site 2
o0 95%
50
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w
=]
230
2 W Methylation Positive
m Methylation Negative
20
10
14%
= ]
5 [ |
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Figure (2): The effect of smoking as a risk exposure factor on the methylation of repair gene MLH1 site 2.
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The hypermethylation of MLH1 gene induced
by smoking can cause repressing of gene expression
and inhibit transcription causing gene silencing and
so impair MLH1 gene repair function. The odds ratio
of this association was 4.957 with C/I (2.1-11.7), that

illustrated the risk exposure to smoking.

Discussion

Exposure to tobacco smoke is considered to
be the most important etiological factors for the
development of squamous cell carcinoma of the head
and neck (SCCHN).

THE MLHI1 gene is plays critical role in different
types of cancer. Epigenetic silencing of MLHI1
promoter methylation can cause mismatch repair
(MMR) deficiency. Which may cause insertion or

deletion mutations in repeated sequences!'>].

The MLHI promoter methylation has been
reported as a well-established biomarker in several
types of cancer, such as esophageal cancer, colorectal
cancer, non-small cell lung cancer, gastric cancer,

papillary thyroid cancer, and bladder cancer [1¢],

Carcinogens and activated procarcinogens in
tobacco smoke may react with the DNA of exposed
human tissues, such as the epithelial cells of the upper
aero digestive tract. This can lead to the formation of
DNA adducts and subsequently to mutations in crucial
genes such as oncogenes and tumor suppressor genes,

ultimately resulting in the development of cancer [!7],

An important epigenetic mechanism of gene
inactivation during carcinogenesis is gene silencing
caused by hypermethylation of the promoter

region!!$17],

The present study was showed that chronic
smoking has direct effect on oral mucosa leads to
the methylation of repair gene (MLH1), this result
provide evidence that smoking causes methylation

repair gene. The table (1) was showed that there was a

1449

significant effect of smoking on methylation of MLH1
gene compare to nonsmoking group P > 0.001. This

result agree with(®1920),

It concludes that smoking present risk factor
with an Odds ratio 0f(4.957)(confidenceintervals) as

shown in figure (1.1).

difference function of DNA methylation
comprises, other than the regulation of gene expression,

the protection of the integrity of the genome .
Conflict of Interest: No
Source of Funding:Self funded
Ethical Clearance: Not Required
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Abstract

Several recent studies had focused on impact of the changes in osteoporosis and its relation to the
periodontium healing process. The aim of our present study is to evaluate the effect of osteoporosis on
the periodontium healing immunohistochemicaly and on amelogenin. A total of twenty female New
Zealand rabbits were assigned randomly into two groups, a ten healthy (control), and an other ten
were subjected to a glucocorticoid induce osteoporosis. ligatures were haphazardly placed for the 1st
mandibular molars in order to induce periodontitis, then animals had been sacrificed after 4 weeks
and the specimens were processed routinely for a serial decalcified sections for the histological
and the immunohistochemical study on “amelogenin”. The histological results of our present study
had revealed a delay in the process of healing of periodontium of the experimental group as compared
to the control group. The immunohistochemical findings had shown a higher immunoreactivity of
the periodontium cells of the osteoporotic groups than the control groups. This study found that the
osteoporotic state induced by glucocorticoids may cause a delay in the healing by inducing periodontitis

with a mild to moderate immunoreactivity to amelogenin as compared to the control group.

Key words: Periodontium, Amelogenin, Osteoporosis
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Introduction

The regeneration of the mineralized tissues
which is affected by a chronic disease comprises a
major clinical and scientific challenge. Periodontitis,
which is a prevalent disease, involves destruction of
the alveolar bone, supporting tissues of the tooth,
cementum and periodontal-ligament, which will often
lead to loss of the tooth ™.

The amelogenin had been thought to be an enamel
(epithelial origin) protein. However, the amelogenin
also has been detected in the odontoblasts and dentin
matrix, during the cementogenesis in the remnants
of the Hertwig’s root sheath and in cells of PDL @,
Also amelogenin expression had been described in

bone cells; osteoblasts, osteoclasts and osteocytes and

in the chondrocytes of the cartilage and differentially
in the growth plate cells. The Amelogenin expression
had been also identified in the non-mineralizing
tissues cells like haematopoetic cells and brain cells
®. The large number of amelogenin ,the spliced
mRNA translated polypeptides, and the fact that
the amelogenin had been found to be expressed in
different tissues (soft tissues and calcifying) and with
different embryonic origin, can possibly reflects a

different functions of the amelogenin®.

The osteoporosis that is Glucocorticoid-induced
is one of the most common causes of the secondary
osteoporosis, the Glucocorticoids can cause a rapid
loss of the bone in a few months of use, but one of the

most important effects of the drug is its suppression
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of the bone formation. The risk of a fracture at the hip
and spine is usually related to the doses, but even with
a small dose it can increase the risk. Glucocorticoid
therapy can lead to the loss of the trabecular bone

more than the cortical one ® .

Marerials and Methods

Twenty healthy adult female rabbits with an
average weight of 1.25-1.75 Kg and aged (8-12
months) were used in our study. All of the animals
were kept in a separate cages and with a standard
ventilation conditions, housing and feeding, and
they were given a standard diet (barseem and
pellet) and with an easy access to a tap water. All
of the animals were kept in the animal house of the
College of Veterinary Medicin with the approval of
a research committee issue by the faculty of college
of dentistry/University of Baghdad,number198. These
animals were randomly divided into two groups,
10 rabbits had received (10 mg/kg body weight)
of hydrocortisone daily by intramuscular injection
for 8 weeks to induce osteoporotic —like condition
65 Ligatures were randomly placed around the

first mandibular molars to induce periodontitis for

all animals in both groups . The animals were
sacrificed after 4 weeks. All tissue specimens were
fixed in 10% neutral formalin and processed in a
routine paraffin blocks after complete decalcification
of bone. Each paraffin-embedded block from all the
studied samples were prepared in a 4um thickness
serial sections and mounted on clean glass slides for
routine H&E staining. Other 4um thickness sections
were mounted on a positively charged slides for
immunohistochemical localization of amelogenin.
The procedure of the THC assay was carried out
in accordance with the manufacturer instructions of
Rabbit polyclonal antibody to AMELX (ab59705)
Abcam UK and mouse specific HRP/DAB detection
Kits System, Abcam UK .

Result

Histological findings:

After four weeks, the histological picture of the
control group showed congested blood vessels with
new coarse of collagen fibers in the periodontal
ligament that is attached to the newly formed bundle
of bone which is surrounded by osteoblasts and filled

by osteocytes as shown in fig (1).

Fig(1):Control group After 4 weeks shows (A): Congested blood vessel(CBV) and fibroblast cell(FC),
H&E (X20). (B): Cementum(C),osteocyte(OC), Haversian canal(HV),Blood vessel(BV), and Osteoblast
cell(OB),H&E (X20). (C): Cementoblasts (CB), dentine (D), osteocyte cell (OC), blood vessel(BV) and bundle
bone(BB), H&E (X40).
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Experimental group: fibroblasts, osteocytes, congested blood vessel with

) numerous osteoclasts and osteoblasts in bundle bone
After 4 weeks, the experimental group showed

which indicating continues bone remodeling as shown
infig (2).

irregular coarse of collagen fibers, numerous

Fig(2): Experimental group after 4 weeks showing (A): Coarse of collagen fiber (CF) in periodontal
ligament, osteocyte(OC), osteoclast cell (OCL) and firoblast cell(FC), H&E (X20). (B): congested blood
vessel(CBYV), osteocyte cell(OC) and osteoblast(OB), H&E (X20). (C): fibroblast cell(FC), osteocyte cell(OC),
Howship’s lacune (HL), osteoclast cell(OC),H&E (X40).

Immunohistochemistry: expression in osteocytes, osteoblasts, cementoblasts,
endothelial cells and progenitor cells with collagen

The control group after 4 weeks, the
fibers fig(3).

immunoreactivity to AMELX showed strong positive
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Fig(3): Immunohistochemical view of control group. (A): Showed positive expression seen in
Osteocytes(OC), cementoblasts (CB) and osteoblasts (OB). (B): Positive expression in Osteocytes (OC),
osteoblasts (OB), endothelial cell(EC) and fibroblast cell(FC). DAB
stain with counter stain hematoxylin x40

The experimental group after 4 weeks, the immunoreactivity to AMELX showed mild to moderate positive
expression in epithelial rest cell of malassez , endothelial cells, osteoblasts, o fibroblast cells , osteoclasts,

cementoblasts and collagen fibers fig(4).

Fig(4): Immunohistochemical view of experimental group. (A): Positive expression in endothelial cell(EC),
osteoblastcell(OC),fibroblast cell(FC) and osteoclasts (OCL).(B): Positive expression in cementoblast
cell(CB) , collagen fibers and epithelial rest cell of malassez(EM). DAB stain with counter stain hematoxylin
x40

Statistical Analysis in osteoblast cells and osteoclasts with significant

' . difference in osteocytes. Also the result revealed
Table-1 - illustrates  the  group  comparison a higher mean value in expression of AMLX in
differences in immunoreactivity for amelogenin
antibodies (AMLX) in bone cells (Osteoblasts,

osteocytes and osteoclasts). The results showed a

control group in osteoblast and osteocyte cells than
experimental one. Whereas the osteoclasts showed

higher mean value in expression of AMLX in

highly significant differences between control and experimental group than control.

experimental groups in immunoreactivity for AMLX
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Table.1: Group comparison differences in immunoreactivity for AMLX in bone cells by using T-Test .

Cell types Control group Experimental group P value
mean mean

Osteoblast 20.56 11.78 0.00

Osteocyte 12.52 6.34 0.05

Osteoclast 3.7 10.72 0.02

Table-2 revealed the group comparison differences in immunoreactivity for amelogenin antibodies

(AMLX) in mesenchymal stromal cells(MSCs) in periodontal ligament. The results showed a highly significant

differences between control and experimental groups in immunoreactivity for AMLX in MSCs in periodontal

ligament. Also the results illustrated a higher mean value in expression of AMLX in the control group than the

experimental one.

Table.2: Group comparison differences in immunoreactivity for AMLX in MSCs of periodontal ligament by
using T-Test.

Control E i tal
MSC:s in periodontal ontro xperimenta P value
ligament. mean mean
34.71 27.43 0.01
Discussion and remodeling due to amelogenin expression in

The periodontal diseases can cause progressive
and chronic destruction of the teeth supporting tissues,
which is important in the attachment of the teeth to
the alveolar bone. The Amelogenin belongs to a
large family of extracellular matrix proteins ). There
is a strong evidence for amelogenin role in enamel
formation, but there is much less evidences about its
expression in the periodontium. A strong evidence
suggests that the amelogenin can act as a signaling
molecule in these tissues. Also it is proposed that the
amelogenin can influence the fate of the mesenchymal
progenitor cells 1. A previous animal models studies
had shown that the amelogenin is also localized in the
root epithelium, so suggesting an additional role for

the amelogenin in the root formation (.

The present study illustrated that amelogenin has

a crucial role in the processes of bone development

osteocytes, osteoblasts and osteoclasts indicating
amelogenin induction of osteogenesis and inhibition

of osteoclastogenesis and this agrees with (1),

The histological observations of the present study
revealed that the regeneration process resemble the
normal pattern of periodontal development, in which
the cementum is first produced, in the regenerated
tissue, followed by the PDL and then alveolar bone,
and this result confirm previous study®. The results
of the present study showed that the amelogenins
active in the regeneration process of periodontitis.
Amelogenin expression was detected in normal and
regenerating cells of the alveolar bone (osteocytes,
osteoblasts and osteoclasts), periodontal ligament,
cementum and in bone marrow stromal cells.
Amelogenin expression was highest in areas of high

bone turnover and activity, and this agree with(¥,
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This study showed that the epithelial rest cells
of Malassez in glucocorticoid-induced osteoporosis
express the amelogenin, and this confirm previous
study¥. Also the current study had shown a higher
mean value of defense cell in the experimental
group because of the effect of glucocorticosteriod,
also there is a decrease of osteoblast cells in the
experimental group because of the apoptosis effect of

glucocorticosteroid®

The process of bone regeneration requires
recruitment of mesenchymal stem cells to the
injured area and tight control over osteogenic and
osteoclastogenic activity. This study illustrated that
amelogenin expression in bone marrow mesenchymal
stem cells(MSCs) and its assumed ability to induce
regeneration of alveolar bone may suggest a possible
role for amelogenin in inducing mesenchymal stem
cells recruitment during the processes of periodontal

and alveolar bone regeneration and this agree with (19,

Conclusion

The that the

glucocorticoid-induced osteoporotic state may cause

present study concluded
delay healing of induce periodontitis with mild to
moderate immunoreactivity to amelogenin when
compared to control group which revealed a strong

immunoreactivity.
Conflict of Interest: No
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Abstract

Background: Hormonal fluctuations during pregnancy caused several of the physiological changes
designed for promoting growth and delivery of a healthy child. A delicate balance between immune
tolerance to fetal antigens and immunity against infectious pathogens needs to be maintained.

Aim: Assessing salivary cortisol and progesterone hormones in anxious pregnant women and their
impact on gingival health status.

Subjects and Method:A sample of 80 womenwith healthy pregnancy divided into two groups
including 40 pregnant women with high anxiety levelmatch in age with40 pregnant womenhavea low
level of anxietyin Baghdad Teaching Hospital of Baghdad city in Iraq were participated in this study.
Plaque index was used for assessing dental plaque accumulations.The gingival conditionwasmeasured
by the gingival index.Unstimulated saliva sample was collected for measuringsalivary cortisol and

progesterone.

Result: The strong validity and reliability of Beck Anxiety Inventory (BAI) Arabic translationscale
make ita good indicator for measuring anxiety in Iraqi pregnant women.Data analysis of this study
revealed high anxiety group has an elevated level of salivary cortisol, decrease salivary progesterone
withsignificant differences. The correlations coefficients between salivary cortisol and progesterone
among the high anxiety group was negative strong significant correlation while non-significant
correlation in low anxiety group.The plaque indexwas higher among the high anxiety group with
significantdifferences. Concerning the gingival index; there isno significant differences among two
group. Positive strong significant correlation between plaque and gingival indices in high anxiety
group.Regarding the correlation between gingival index and salivary progesterone in low anxiety
group, it waspositive strong significant. While a positive significant correlation between plaque index

and salivary cortisol in both groups.

Conclusion: This study reported increase stress-hormone cortisol among a high anxiety pregnant
women which hasan effect ongingival health subsequently. Gingival inflammation in the high anxiety
group was a plaque induce gingivitis, while a pregnancy gingivitis was found among the low anxiety
group.

Key words: Cortisol, progesterone, gingivitis.
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Introduction

Pregnancy is one of the most important events
in a life of women, since it involves both biological
and psychological changes.While this period is full
of pleasant emotions for many women, others feel a
considerable lot of unpleasant and negative feelings®.
Although anxiety is common during pregnancy, it
may become severe and have a detrimental influence
on behavior, causedsignificant harm to pregnant ant
child®.Gestational period is not a state of disease
but it is a healthy sign. Alterations in hormonal
levels of pregnant women have a direct impact on
oral diseases®.Cortisol is a steroid hormone with
catabolic effectarise from the adrenal cortex of the
kidney®.Several studies have found a link between
maternal cortisol levels and anxiety levels during
pregnancy®.Cortisol levels were positively associated
to progesterone®,the latermeasured in saliva of
pregnant women at the end of pregnancy.Dental
plaque is the main cause of the oraldiseases which are
the main problem of public health? The prevalence
of gingivitis during pregnancy varies among studies
from 30% to 100%® Pregnancy-related periodontal
disease usually appears in the third trimester and

resolves three months following birth .

Subject and Method

This

pregnant womenage (20-29)in third trimester at 29-

study conducted among primigravida

40 weeks with a healthy baby, without any illness
or threaten abortion, medication intake included
psychological treatment. This study was approved
by the scientific committee in College of Dentistry/
University of Baghdad (number: 313). Pregnant
women who recruited in this study distributed

according todemographic factors which included age,
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educational level from (illiteracy to college) based on
WHO, 2013 classification after some modifications
to compensate the study population, and the week
of gestation from 29-40 divided them into three
groups from (29-32), (33-36) and (37-40 week).Beck
Anxiety Inventory (BAI) byAaron T. Beck in 198819
in Arabic version was employed for assessing anxiety
during the gestational period. Validity and reliability
was measured for this scale (cronbachs alpha is
0.939). Standardization for scale was performed
and two items was dropped when measures validity
bypsychologist’s comities in Psychological Research
Center/ University of Baghdad to accommodate the
present study. It was applicable for current study
participants.Unstimulated saliva sample was collected
in 9-11 A.M (to avoid circadian rhythm of hormones),
for assessing salivary cortisol and progesterone by
drooling passively method. Plaque index by Silness
and Loe(1964)was used to assess plaque thickness!D
.The gingival indexbyL&e and Silness, 1963was used

for assessing the gingival condition!?.

Statistical analysis used as statistical package for
social science (SPSS version 21, Chicago, Illinois,
USA);descriptive statistics as mean and standard
deviation,frequency and percentage. Inferential
statistics as chi square, fisher exact,independent

sample T test and person correlation.

Result

After measuring the items validity of BAI scale,it
showed strong significant correlation between each

item and the total score (p-value < 0.05).

The distribution of study participantsbased on the

demographic variables isillustrated in table 1.
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Table (1): Distribution of subjects based on demographic variables

Variables Number Percentage
20-24 38 47.50
The age (years)

25-29 42 52.50

Iliteracy 7 8.75

Primary 17 21.25

Education level Secondary 21 26.25
High school 9 11.25

College 26 32.50

29-32 2 2.50

Gestational week 33-36 4 5.00
73-40 74 92.50

Chi-square was used to verify whether there is
a significant association between anxiety groups
with age factor, the results was not significant (Chi
square=0.201, p value=0.654). While fisher exact
was used to show any significant association between
anxiety groups and educational level, the finding was

not significant(Fisher exact=1.924, p value=0.784).

Linear by linear association was 3.174, p-value 0.144
and the result was no significant association between

anxiety groups and gestational week.

The table 2demonstratedthe plaque index (mean
and standard deviation) among anxiety groups. High
anxiety group has a high mean value of plaque index

than low anxiety group with significant differences.

Table (2): Plaque index among anxiety groups

Anxiety
. T- test P-value
Low High
The mean Stal.ldz.lrd The mean Star.ldz.lrd
deviation deviation
PII 1.077 0.384 1.518 0.385 5.134 0.000Sig.

Df=78

Concerning the gingival index which is illustrated in table 3; a higher gingival index in low anxiety group

than in high anxiety group with no significant differences.
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Table (3): Gingival index among anxiety groups

Anxiety

Low

High

The mean Standard deviation

The mean

The mean T test P-value

GI 1.296 0.277

1.241

0.246 0.929 0.356 NS

Df=78

The mean value of salivary cortisol and progesterone was illustrated in table (4). The salivary cortisol was

higher in high than low anxiety group with significant differences, while salivary progesteronewashigher in low

than high anxiety group with significant differences.

Table (4): Salivary hormones among anxiety group

Anxiety
Salivary hormones Low High
Mean SD Mean SD T P value
Cortisol (ng/ml) 9.985 4.642 20.438 10.474 5.771 0.000 Sig.
0.001
Progesterone (pg/ 1243.372 667.397 870.603 235.244 3.332 ]
ml) Sig.
DFf=78 Table Sshows the correlations coefficients

Regarded the correlations coefficients between
the plaque and gingival indices in anxious subjects,it
was a positive strong significant correlation in the
high anxiety group (p=0.001), whilenon-significant

correlation in the low anxiety group.

between salivary hormones among anxiety groups. A
negative strong significant correlation was existed in
high anxiety group, while non-significant correlation

in low the anxiety group.

Table (5): Correlations coefficients between salivary hormones among anxiety groups

s-Prog (pg/ml)

Anxiety
r p value
Low Cortisol (ng/ml) 0.200 0.215
High Cortisol (ng/ml) -0.869 0.000
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The correlation between salivary hormoneswith
plaque and gingival inflammationis illustrate in
table6. In the low anxiety group, the only significant
correlation was found between salivary cortisol with

plaque index; salivary progesterone with gingival

index which wasa positive significant correlation and
strong positive significant correlation, respectively.
While in the high anxiety group, the only significant
correlation was found between salivary cortisol with
plaque index which was a strong positive significant

correlation.

Table (6): Correlation between salivary hormones with plaque and gingival indices

mean PII mean GI
Anxiety
r p value r p value
Cortisol(ng/ml) 0.441 0.004 -0.228 0.157
Low
Prog (pg/ml) -0.038 0.815 0.51 0.0008
Cortisol/ (ng/ml 0.534 0.0004 0.256 0.110
High
Prog (pg/ml) -0.038 0.816 -0.159 0.327
Discussion that did not confirm each of the depression, stress and

Among the most effective diagnostic tools
for assessing anxiety during pregnancy arethe
questionnaires of Beck Anxiety Inventory scale(¥,
Age, gestational week, and level of education
were not considered as troubling variables. Plaque
index was more in high than low anxiety group
with significant differences, It’s possible related to
increasing negligence of oral hygiene and reduced
propensity for healthier behaviors due to exhaustion
with restless condition resulted from anxiety, this
was agree with a study?found a negative correlation
between total distress scores and brushing frequency,
while disagreeing with a studywhich found low values
of plaque in women during pregnancy!®.The finding
of current study revealed that both groups have
gingival inflammation but nota significant difference,

it disagree with the other study1® which was explored

anxiety are associated to periodontal disease.Positive
significant correlation between plaque and gingival
indices in high anxiety group which supported by the
study which revealed the gingivitis was respond for
elevating dental plaque around the gingival margin1?
and this caused by increased level of salivary cortisol
due to anxiety, which was directly association with the
plaque accumulation in pregnancy®, that lined the
positive strong significant correlation between salivary
cortisol and dental plaque in high anxiety group.
Because of positive strong significant correlation
between plaque and gingival indices, furthermore, no
significant correlation between salivary progesterone
and gingival index, so this illustrated that gingivitis
in high anxiety group mostly was a plaque induced
gingivitis. While no significant correlation was found
between plaque and gingivitis in low anxiety subjects

because of dental plaque may not be the only causative
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factor for gingival inflammationin pregnant women.
The hormonal effect on the periodontal cells includes
changing the effectiveness of the epithelial barrier to
bacterial insult and affecting maintenance and repair of
collagen fibers resulting inelevated the risk of gingival
inflammation”. With increasing ovarian hormones,
compromised defense mechanisms and certain bacteria
harmful to the oral environment increase during the
third trimester®® that could beexplain the positive
strong significant correlation between the salivary
progesterone and gingival index in low anxiety group.
The immune-inflammatory process alterations by
hormonal imbalance suggest that ovarian hormones
are potential determinants and responsible for the
development of pregnancy gingivitis®?, this couldbe
explained the gingivitis in low anxiety group could
be a pregnancy related gingivitis.The elevated level
of salivary cortisol and decrease progesterone in the
high anxiety group with significant differences, agree
with a study®?revealed thecortisol is a hormone of
anxiety and stress due to its responsiveness to stress
stimulation. An inverse curvilinear relation between
anxiety and progesterone? that lined with the present
study finding, but not support by a studyreveals a
positive association between elevated progesterone
and anxiety®¥ . Negative strong significant correlation
between salivary cortisol and progesterone.Anxiety
reduces progesterone during pregnancy®>.This might
be due to ovarian steroidogenesis being impaired;
resulting from increased glucocorticoid synthesis in
response to elevated stressors this lined the result of
high anxiety group. Positive significant correlation
between salivary cortisol and plaque in high anxiety
group, this explained bystudy showed the anxious
situations  within pregnancy caused increased
levels of cortisol and lead to decreased number of
immunoglobulin A and IgG and other antimicrobial
proteins, which caused growth of oral bacteria in
dental plaque and consequence of local inflammation

(9 Strong significant correlation between salivary
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progesterone and gingival index in low anxiety
group, which could explained as the progesterone
increases vascular dilation, permeability which
caused accumulation of inflammatory cells; increased
bleeding tendency; increased catabolic effect of folate
that caused inhibition of tissue repair®, and cause
gingival inflammation.In low anxiety group of the
current study showed the periodontium was a focus
tissue for ovarian hormones effects, this was disagree
with a studysuggested no progesterone receptor
(PgR) expression in human periodontal ligament cell
(HPDLC)®@?, but agree with a China study which
expressed the PgR in this cells at the gene and protein
levels ?®-Non-significant correlation between salivary
cortisol with gingival index in high anxiety group, this
result may not be correlated directly to the gingival
inflammation, but rather it may be contributed to
other local factor ascortisol caused increase mean
value of dental plaque that could be a major factor for
gingival inflammation in this groupand that explained
by a studyshowed elevation of cortisol by stressors
from psychological domains serve as risk factor for

developing periodontal disease®®).

Conclusion

In general, salivary hormonesaltered during
pregnancy, but anxiety has aggravated effects. In turn
affected cortisol hormone and caused plaque building
resulting in gingival inflammation in high anxiety

group.
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Abstract

Background: Reporting of male-to-male sexual abuse is associated with stigma and discrimination.
It is not only trauma to a child but also to a family. It is under researched and under estimated in a
community. Even when abused children have grown up and become adults the abuse remains a painful
secret in their lives. This scar of child sexual abuse stays for a life time. It also fuels the spread of HIV/
AIDS in society.

Objective: To study the sexual abuse among male children in the Transkei region of South Africa.

Method: This is a retrospective study, carried out between 2007 and 2011 at the Sinawe Centre of
Mthatha General Hospital, Mthatha, South Africa.

Results: There were 38 cases of male child sexual abuse (MCSA) reported between 2007 and 2011.
There was only 1 case reported in 2007, 3 in 2008, 6 in 2009, 10 in 2010 and 18 in the year 2011. Of
these, 3 (7.9%) were 5 years old, 17 (44.7%) were 10 or less years, and 9 (23.7%) were between the age
of 11 and 15 years of age. Of the perpetrators 20 (52.6%) were known to the victims, 16 (42.1%) were
unknown 2 (5.2%) were family member of the victims. There was delay in reporting. Genital injuries
were observed in 8 (21%) cases, and physical injury in only 2 (5.2%) cases. All the victims were HIV
negative and post-exposure prophylaxis compliant.

Conclusion: There is an increasing trend of male children sexual abuse in the Transkei region of South

DOI Number: 10.37506/ijfmt.v16i1.17707

Africa. It requires urgent attention by the law enforcement authorities.

Keywords: Anal penetration, HIV infection, child abuse

Introduction

Male child sexual abuse (MCSA) is a worldwide
phenomenon, but its existence and legality are
different in different countries. The word ‘sodomy’
carries a lot of baggage and has a long and colourful
etymological, social, and political history dating
all the way back to the biblical cities of Sodom
and Gomorrah, both destroyed by God for their

wickedness.!Consensual sex between adult men is

criminalised in about 80 countries in the world. It is
an alien legacy. Sodomy laws thought out Asia and
sub-Saharan Africa have consistently been colonial
impositions.”’Sexual intercourse between men was
historically prohibited in South Africa as the common
law crimes of “sodomy” and “unnatural sexual
offences”, inherited from the Roman-Dutch law.?
Myburgh has described in 1974 that in the past those
branded as public enemies were those who committed

incest, sodomy, bestiality, and rape.*Homosexuality
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and heterosexuality are two extremes and bisexuality
is the central point where sexual expression is equal
for both sexes. In between these two nodal points are
persons who are either more hetero-than homo- or

more homo- than heterosexual.’

Homosexuality is the greatest taboo in black
communities. The sweeping scope of this taboo runs
from 19%century slave quarters to post-apartheid
South Africa. The mythical perceptions of black
sexuality and prowess are centred on heterosexuality,
not homosexuality. Therefore, any deviation from
this norm is seen as unacceptable in many sections of
the black community. Homosexuality is a European
cultural imposition on Africans.® Men having sex
with men is forbidden in almost all countries in Africa
except South Africa. The maximum penalty is death

or life imprisonment.”

Victims of MCSA run a very high risk of HIV
infection. In the United States, the estimated lifetime
risk for HIV infection among men-sex-men is one
in six, compared with heterosexual men at one in
524 and heterosexual women at one in 253.8This
risk is considerably higher - one in two and one in
four respectively - for HIV infection among African
American/black men.’The purpose of this report
is to highlight the problem of men-sex-men in the
Transkei region of South Africa. It will also discuss
HIV transmission as well as psychosocial, social, and

legal aspects.
Method and subject

This is a descriptive study. Victims of MSM were
examined and tested for HIV at the Sinawe Referral
Centre, Mthatha General Hospital. Sinawe Centre
is the only unit in this area that deals with cases of
anal penetration. It renders services to about 400 000
people. It is staffed by 15 people, including medical
consultants, professional nurses, social workers, and

police officers on duty. The Centre offers a 24-hour
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HIV testing with patients’ informed consent forms
part of the management of sexually abused victims,
in view of post-exposure prophylaxis (PEP) and
antiretroviral treatment if they are found to be positive.
The National Department of Health Guidelines are that
a patient who refuses HIV testing or one who presents
more than 72 hours after the incident should not be
given PEP (DOH, National Management Guidelines
for Sexual Assault Care, March 2005). On obtaining
consent, a rapid test is performed in accordance
with the National Guidelines (2005).A blood sample
is also sent to the laboratory for an ELISA test for
confirmation. The test results presented here are from
the initial screening test and the ELISA test from the
laboratory. To maintain patient confidentiality, HIV
test requests and results were coded, and data were

analysed and displayed in table form.

Results

There were 38 cases of MCSA reported between
2007 and 2011. There was only 1 case reported in
2007, 3 in 2008, 6 in 2009, 10 in 2010 and 18 in the
year 2011 (Table 1). Of these, 3 (7.9%) victims were
5 years old, 17 (44.7%) were 10 or less years, and
9 (23.7%) were between 11 and15 years of age. The
perpetrators were known by 20 (52.6%) of the victims
and unknown by 16 (42.1%), while 2 (5.2%) were
family members. There was delay in reporting the
cases of sodomy: more than 72 hours 15 (39.5%), 24
hours 10 (26.3%), and 12 hours 13 (34.2%). Genital
injuries were observed in 8 (21%) cases, and physical
injuries in only 2 (5.2%) cases. Only in 1 case was
a victim sodomized at his home, and in only 3 cases
were perpetrators under the influence of alcohol. All
the victims were HIV negative and post-exposure

prophylaxis compliant.
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Table 1: Incidence of sodomy in Mthatha area of South Africa (2007-2011)

Year 2007 2008 2009 2010 2011 Total
<5 0 0 0 3 3
6-10 0 1 7 9 17
11-15 0 0 3 6 9
16-20 1 0 0 0 3
21-25 0 0 0 0 2
26-30 0 0 0 0 0
31-35 0 0 0 0 1
36-40 0 1 0 0 1
41-45 0 1 0 0 2
Total 1 3 10 18 38
Discussion even those who are dealing these cases in health care

This preliminary study on the MCSA is probably
the first report in this country even though a lot of
research has been carried out on sexual abuse of
female children. This indicates a difference in the
mind-set of people: either they are not willing to report
MCSA or there are very few cases in the community.
This is yet to be proved one way or the other. In
the literature the words ‘sodomy’, ‘men-sex-men’,
‘male homosexuality’ and ‘male child sexual abuse’
(MCSA) are used interchangeably with almost same
meaning. The author is in concerned with all aspects
of male children sexual abuse in this paper. There are
several research articles published on rape and sexual
assault among females, but hardly anything has been
published on the sexual abuse of male children,
despite of the fact that they are of equal important.
Male child sexual abuse is not only stigmatised among

the lay public but also among educated professionals,

settings. Therefore, there is gross under reporting of
male child sexual abuse. Very few research papers
have published on homosexuality and MCSA in
South Africa. MCSA has a complex relationship with
mental health as it has with HIV with numerous health

consequences in both cases.!?

An average of 7.6 cases of male child sexual
abuse (MCSA) were found in this study (Table 1).
The highest number of cases (18) were found in the
year 2011, and the lowest (1) was in 2007 (Table 1).
There is an increasing rate of sodomy among children
from 2007 to 2011 (Table 1). This is, however, the
tip of an iceberg as reporting is very poor, especially
in adult cases. Therefore, in more than half the cases
(52.6) that were reported the victim was under the age
of 10 years. Of these only 3 (7.9%) presented under

the age of 5 years as children could not express to
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their parents what had happened to them. It is difficult
to estimate the reason for this number, but it can be
presumed that at this age the child can describe the
physical trauma cause by their perpetrator. Most of
the time the mother is concerned about her child and
does report the matter to the police or brings the child
to the Sinawe Centre when she feels that something
abnormal is happening to her child. A child of above
10 years may, however, start understanding the stigma
attached to the deed and may remain silent. It is again
difficult to quantify the number of cases of MCSA in

a community, but it should be much higher.

Alcohol and cannabis consumption among Xhosa
people is very prevalent. A study carried out by the
author showed that alcohol related traumatic deaths are
high in the Transkei region. There is a need to control
alcohol.''Tracing overt expressions of intolerance
towards MCSA back to the colonial period, it
focuses on ways in which notions of appropriate,
respectable, exclusive heterosexuality within the
‘cowboy’ culture of White Southern Rhodesia

trickled into the African nationalist movement.!?

More than half (52.6%) of the MCSA were
known to perpetrator, and a few (5.2%) of them were
family members. Many times, the perpetrator was
an uncle, a cousin, or a brother. This is because the
people are living in crowded houses, and there are not
enough beds for everyone. The rural children of South
Africa are at greater risk of sexual abuse as they are
poor. The poor are facing all kinds of risks in their
life. Transkei is an area where people are poor and
living on meagre resources.'> The Eastern Cape has
the highest percentage of poor (24%), and this figure
rises to 92% in the Transkei region.'* Delay in case
reporting was found to be more than 72 hours in 15
(39.5%) cases. This is similar in all other rape cases as
people could not reach in time.'* Victims who report
an incident to a clinic after 72 hours are not given HIV

post exposure prophylaxis according to the South
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African HIV guidelines. It is also not followed up to
find out how many of them become HIV positive. In a
low resource health centre setting is difficult to carry

out any follow up.

There are multiple reasons for reporting late but
the most common one is that people cannot afford
the taxi fare."’People are living in far-flung areas of
the former Transkei where roads and infrastructure
are poor and health centres are not close to their
homesteads. A funnel depressed, patulous anus and
a central hole on inspection.'® There were only eight
cases presented with genital injuries and only two with
physical injuries in this study. Few cases of sexual
assault in children will have clear evidence of a sexual
nature. A lack of physical evidence does not rule out
sexual assault therefore, finding physical evidence
during an examination is the exception rather than
the rule.!” It is difficult to demonstrate spermatozoa
as the patient presents to the clinic late. Sometimes
foul-smelling discharge with poor hygiene has been

observed in a few cases.

The experience of being an MCSA victim can
cause trauma not only to the child but also to the whole
family, leading to anxiety disorders, depression,
post-traumatic stress disorders, and suicide ideation
and action.'® Many black Zimbabweans believe that
homosexuality was brought by white people to their
country.'® Sodomy is probably the most grossly under
reported crime in the society.! Perpetrators are close
by or mostly known persons. They always feel free
as nothing one can stop or control them. To charge a
person is so difficult in such an impoverished society,
as this needs a serious police investigation. This is the

reason these kinds of cases remain unreported.
Limitations

The cases are few and this report is also old as it
is reporting a case that occurred ten years earlier. It is,

therefore, not covering the recent situation regarding
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MCSA. Despite these shortcomings, this report gives
some insight into the work that is being done in this

context.

Conclusion

There is an increasing trend of male children
sexual abuse in the Transkei region of South Africa.
Five- to ten-year-old children are most vulnerable to
sexual abuse according to this study. HIV infection
also cannot be controlled without control of child
sexual abuse. Poverty is an underlying cause of
sexual abuse among children. The law enforcement
authorities must be vigilant to prevent and protect this

kind of abuse in the community.

Ethical Issue: The author has ethical permission
for case report publication (approved project No.
4114/1999) from the Ethical Committee of the
University of Transkei, South Africa.
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Abstract

South Africa is struggling with an enormous amount of forensic pathology services because there is

an extreme pressure on forensic pathologists to deal with the high number of medicolegal autopsies

in the country. There are only five dozen forensic pathologists in South Africa who have to handle at

least 80 000 autopsies per year. Medical officers, who have only received training as undergraduates in

medical school, are expected to conduct these autopsies. Therefore, undergraduate teaching and training

must be strong enough so that these young graduates can handle cases without any compromise in the

quality of the outcome.This report is going to highlight the necessity of teaching forensic medicine at

undergraduate level in South African medical schools. It will also discuss the shortcomings in medical

school teaching programmes.

Keywords: forensic medicine, pathology, clinical & community

Background

The murders in  South
Africa increased by 303 from 21,022 in 2018/19 to
21,325 in 2019/20.'On average, 58 people were

murdered every day. South Africa is ranked at number

number  of

one in Africa in terms of unnatural deaths.’This
rate is higher than the African continental average
of 139.5 per 100 000 of the population and nearly
twice the global average of 86.9 per 100 000 of the
population.? South Africa has also one of the highest
rates of rape in the world, but this barely seems to
surprise anyone. It is extremely disturbing, especially
when children and elderly women are raped.*Homicide
is an extreme form of violence contributing to loss of
years of expected life. More than 20 years after the
end of apartheid, South Africa continues to experience
excessive levels of violence. The criminal use of
firearms is widespread and is an important reason

why the country has the third highest homicide rate

in the world.® South Africa’s homicide rate is 31.1
per 100 000 of the population, which is about three
times higher than the African region.”There only five
dozen forensic pathologists in South Africa who are
delivering a service to 58 million population. #The
case load is 80 000 medicolegal autopsies in South
Africa.’Rape has increased to 53,293 in 2019/20
from 52,420 in 2018/19.!The majority of these cases
are dealt with by a medical officer (appointed by
the health department) who only has undergraduate

training in forensic medicine.

There are only approximately fifty to sixty
qualified specialist forensic pathologists in South
Africa.® There are hundreds of medical practitioners
who are disposing these high number of autopsies,
who are simply a graduate in forensic medicine.The
resources in previously disadvantaged area mortuaries
are limited with poor hygienic conditions. These are

mainly in rural areas of South Africa.The history of
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apartheid of South Africa is known to everyone where
there was prevalent abuse of services of forensic
medicine, described in the book An Ambulance of the
Wrong Color, published by University of Cape Town
press in 1999. This book exposes the widespread
human rights abuses by health professionals and the
apartheid government.!® South Africa cannot forget
the death of Steve Biko who died in detention in
1977. The doctor told the author in a meeting that he
obeyed the instructions of the police. It is an issue of
ethics with life and death.!! It is difficult to estimate
how many of deaths and disabilities were caused
during the apartheid era. The South African Truth
and Reconciliation Commission have revealed some
cases only such as missing man of Nelson Mandela
University Mission Vale Campus, was reburied in a
dignified manner in 2007.'2This report will highlight
the facts in forensic medicine teaching and services in

South Africa. It will also provide some solutions.

Discussion

The history of South African human rights abuses
during apartheid was under-investigated, poorly
researched, and therefore grossly under-published.
The available literature is very scarce. Forensic
Medicine specialty is stigmatized not only by fellow
professionals, but also by public.'? It has observed that
there has been minimal change in the level of forensic
services especially in black homelands area, and thus
they are still left as disadvantaged.'* It is always
under-resourced in service delivery in South Africa.'*
There used to be problem-based teaching of forensic
medicine in rural medical school to undergraduate
medical students in their 4" year of curriculum by

trained teachers.!?

The purpose of keeping this specialty independent
is twofold. Firstly, it will audit the work of hospital and
region to which the services are rendered. Secondly,
it will also improve the quality of care by giving

feedback to the clinical staff who managed the patients.
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It will also help to policy makers regarding number
of unnatural deaths in the region, so the policing can
improve accordingly. The author has demonstrated a
maternal mortality case in a rural hospital along with
medical students. The staff of the hospital presented
their findings and students presented an autopsy
report. It was concluded that this kind of medical
misadventure will never be get repeated. After that,
the author has not received a single case of maternal
mortality from that hospital. This high number of
maternal deaths must be reduced through auditing
and publishing these forensic cases.'® So, there is
always scope to improve the hospital services at rural

hospitals.

Merging forensic medicine with pathology
means one is reducing focus on the subject, and that
is a disaster. Medicolegal autopsy is an unbelievably
valuable tool which is under-utilized in South Africa

both in teaching as well as for research purposes.!”

It is difficult to compare the importance of
specialty with developed countries as medicolegal
problems are different. South Africa is ridden with
a lot of forensic pathology in community. There are
high number of unnatural deaths,sexual assault, drunk

and driving cases in hospitals.

The author tries to emphasize is that forensic
pathologists must cover all the aspects of medico-
legal services so that they can effectively teach this to

undergraduate students.

There are examples where medical officers
committed life threatening errors in their judgment
due to a lack of knowledge of forensic medicine. An

example as follows,

“There was matric schoolgirl was raped in middle
of night. She resisted but the rapist cut her wrist to
subdue her. The girl was brough to hospital causality
and the doctor on duty refer her to orthopedic center,

as he thought it is a tendon injury and repair must
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do orthopedic department. The orthopedic center was
about 10 kms and patient was taken there. She was
admitted in orthopedic center. She keeps on bleeding
from radial artery whole night, and next morning,
orthopedic surgeon came, and he refer the patient
to rape crisis center. Patient in collapsing condition
to a rape crisis center with lot of difficulty. Sister
was clever enough and recognize the problem of
hypotension and taken patient to the same causality

and immediately drip started, and patient saved.”

The casualty doctor considered tendon repair
to be the most important; the orthopedic surgeon
underestimated the bleeding from the radial artery and
saw it best to refer the patient to the rape crisis center.
This is something of a life and death situation and can
only be emphasized in teaching of forensic medicine.
The specialty of forensic medicine is undermined and
stigmatized but it is an excellent learning platform
to educate and train undergraduates. This specialty
may not be much useful in developed countries where
medicolegal cases are too little. However, the number
of cases presented in South African hospitals that
needs forensic knowledge in their management, is
large. The author has examined some autopsy reports
written by the medical officers where there was only
give a cause of death. In most of cases the cause of
death is obvious such as gunshot, stab injury and
blunt force trauma which can be even identified by
a layman, then where is needed to mutilate bodies by

autopsy.

This is another case where lack of knowledge led
to death of child,

“A child who had a coarctation of aorta, felling
difficulty in walking. The doctor who attended the
patient in a rural hospital ask for X-ray of lower
limb. He shows non-united epiphyseal center of
head of femur and diagnosed as fracture. Consider
it as a suspected case of child abuse and referred to

orthopedic center. Patient was remained for two days

and then died in hospital. Autopsy was carried out
along with anatomical pathologist and found that it is
a case of coarctation of aorta which is a correctable

’

condition.’

Unfortunately, forensic medicine teaching and
training is shrinking in South Africa as some medical
schools are even running their course on an ad-hoc
basis without any proper staff — like a factory worker
who comes in on a shift, completes his duty in order
to get a salary. The Health Professions Council must
take cognizance of this kind of medical school in the
country. This kind of deteriorating trend in teaching
has started in last few years. Medical schools need
a duly well-established department of forensic
medicine as teaching and learning of undergraduates
is a dynamic process and revolves around interactive
teaching. Merging forensic medicine with National
Health Laboratory services is another mistake that
some medical schools have made, as it is just like
attempting to fit a square into a round hole. They
consider that forensic pathology is like anatomical
pathology. Forensic pathology has some larger
ramifications, and clinical implications which has

proven beyond reasonable doubt in a court of law.

The undergraduate medical students must be
trained in writing case reports, because through this
they will grasp the fundamentals of research and
the value of carrying out research from their early
age. Forensic medicine is the only specialty which
has account with from patient admission to burial
or even sometimes exhumation. Motivate students
to get documents, correlate present findings by the
students in clinicopathological meetings and then
get it published. This exercise is not carried out in
most of the rural medical schools because either the
department is not academic, or their hierarchy is not
having research mind. It has been said that if you want
to destroy a country, one does not need a bomb or

long-range missile, just lower the level of teaching
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at universities.!® Remember, to break the trend of
inactivity or lethargic position is challenge, because
people get their bread without doing anything. The
author has experience of how most staff in a medical
school who were non-academic. Those who do some
research work, get trouble as there is culture of non-
academic. Therefore, it is important to not appoint a
head who is not having interest in research.The quality
of forensic services is crucial as wrong decisions are
dangerous and can mislead the judgement.!® This is
because the effect of services is not directly visible
to the public. In some rural schools, almost everyone
is called a professor, without any scrutiny in their
appointment. Some of them are even not registered

as a specialist, yet they hold the position of professor.

Integrating forensic medicine with other subjects
means diluting the scope of forensic medicine both in
teaching as well as in training of students. Forensic
medicine teaching is necessary for their critical
thinking skills, and will help in auditing of cases, so
that any mishaps in medical and surgical management
could be identified. It forms part of improving the
clinical care in hospitals as treating doctor will take this
feedback.Most of the forensic pathology is related to
trauma, which is referred from surgical departments.
It is an import to have clinico-pathological meetings
where clinical findings are given by the clinicians and
pathology is demonstrated by a forensic pathologist
alongside students. It depends on the culture of the
hospital management and their academic interest in
the discussion, but it is a very fruitful and educational

exercise to all staff of the hospital.

Conclusion

There is a necessity for forensic medicine in South
Africa as it is a driver of clinical teaching, ethics, and
research in medical schools. It is not only a Health
Professions Council requirement but also a need of
public especially in rural areas of South Africa. The

infrastructure and platform must improve for clinic-
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pathological meeting so that clinicians will also

getbenefit as patient care improves.
Ethical Issue

The report has been prepared to highlight the
problems in the teaching of forensic medicine in the
undergraduate medical curriculum. It is not intended
to bring down any person or any institution. The
author has ethical permission for the case report
publication (approved project No. 4114/1999) from
the Ethical Committee of the University of Transkei,
South Africa.
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Abstract

Background: Sexual assaults are on an epidemic level in the Transkei region of South Africa, despite
the government efforts to bring it down. Human Immuno-deficiency Virus (HIV) is also proportionally
high in this region of South Africa.

Objective: To highlight the problem of sexual assault and HIV infection in the Transkei region of South
Africa.

Case history: This is a case report of 15-year-old teenagers (SD) who was a schoolgirl in standard
6 when she was assaulted. SD was sexually assaulted repeatedly by an older man of 28 years. She
was found sero-converted on HIV testing. On physical examination the introitus was red and bruised.
A copious amount semen-like infected fluid was observed in her vagina. The case history, findings,
beliefs, and compliance with HIV drugs are discussed.

Conclusion: There is high risk of repeated sexual assault and HIV infection in the Transkei region of
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South Africa. Government must look deeper to prevent these rape attacks as well as HIV infection.

Keywords: Sexual assault, HIV infection, antiretroviral drugs

Introduction

South Africa has one of the highest rates of
sexual assault in the world' and it also has the
highest prevalence of HIV infection.? Several models
are currently underway to provide Post Exposure
Prophylaxis (PEP) following sexual assault at public
health services, but it varies from center to center and
province to province. There has been an increase in
the number of sexual assault incidences reported at the
Sinawe Centre in the Mthatha area of South Africa.
Rape has emerged as the most serious public health
problem in South Africa.’> This may reflect either an
increase in sexual assault reporting awareness or a real

increase in actual cases or both.> The HIV prevalence

rate is 13.7% in Mthatha area, and just over a half
(7%) of HIV positive rape victims were aged 16-25
years.* There are thus challenges that remain a high
priority in the rural regions of South Africa, including

HIV education and prevention of HIV infection.*

A study conducted on the state of sexual assault
services in the country found there are many gaps
in the services provided to sexual assault survivors
as well as a large amount of variability.’> There is
an inconsistency in the performing of an HIV test
before initiating PEP, differences in the types of drug
regimens being offered, differences in prescription of
the drugs and the type of support services provided.’
Christofides et al. (2006) found that only 50% of the
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patients who were given seven days of PEP drugs
returned for their next supply and this led to a change
in policy to give patients the full one-month supply.®
This low level of completion (15%) was confirmed
in a separate study that included one of the Western
Cape rape centres.® Even lower rates of adherence
have been reported in the Eastern Cape. At the Sinawe
Centre in Mthatha, Meel reported adherence as low as
3%.7 A recent cost effectiveness study of providing
PEP to prevent HIV transmission in South Africa has
shown that the cost of averting HIV transmission was
dependent on completion of PEP.® The purpose of this
case report is to highlight the problem of repeated
sexual assault, HIV infection and PEP adherence in this
region of Transkei. The reasons for non-compliance

to PEP are also discussed in this presentation.

Case history

SD, a 15-year-old schoolgirl in standard 6 was
presented at the Sinawe Centre with a history of sexual
assault by an older man of 28 years. The perpetrator
used to call her his girlfriend. Nursing staff on duty
took the case history and carried out voluntary pre-test
and post-test counselling. SD was kept for three days
at the perpetrator’s house and experienced repeated
sexual assaults. The accused endured this relationship
for a long time and underwent repeated sexual assaults
on several occasions. On genital examination, there
was an old, ruptured hymen. The introitus was red and
bruised. Copious amounts of a semen-like substance
were observed in her vagina. SD was found to be HIV

seropositive.

Discussion

It is very unpleasant to hear about rape cases,
especially those of child rape like that of SD, and they
are difficult to research. Rape has different meanings
for different people. It is also attached to a lot of stigma
and discrimination especially in socio-economically
poor communities. Rape is under-reported and,

therefore, under-estimated. The statistics are either

not available or if they are available are generally
incomplete. Transkei was a former black homeland
and mainly Xhosa-speaking people are staying here.
It produced a lot of national and international leaders
but remained grossly underdeveloped. There were a
lot of women who were raped during the apartheid
era and promiscuous behaviour still exists. Probably,
the culture of rape was a legacy of apartheid, and it
will take time to recover from this culture of rape of

women.®

It is known to everyone that the people are very
poor in the Transkei region of South Africa. There
is poor infrastructure and a high illiteracy rate. The
society is very fragmented, and the use of alcohol
is very common.’ In such a situation, children such
as SD and women in general are weak and therefore
the most vulnerable individuals in poor communities.
This case of SD is thus just the tip of an iceberg.
SD was taken into captivity for days and sexually
assaulted repeatedly because of masculine power.
Rape is associated with a close linkage between the

concepts of sex and power.'”

Many girls are reluctant to report rape. If a girl is
sexually abused by her father, the mother is usually
reluctant to report this to the police. Poverty takes
away this right and it remains a family secret. Poverty
even forces girls to have sex in exchange for food.
Moreover, the father of a child is often the bread
winner. Awareness of child abuse in the community
is low, reporting of crime is poor, and prosecution
of rape is difficult.!'Sometimes a child is forced into
marriage in exchange for lobola (gift in the form of
money or cattle or sheep). Poverty alleviation is not
only important to feed human beings, but it is also
important to control HIV infection by reducing the
incidences of rape.!! It is not clear in the case of SD
whether the mother or father played any role in sending
the child to an old perpetrator. Even so, it would still

be considered statutory rape as she was only 15 years
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old. Responding to the need to avert HIV infection,
the South African government adopted a policy in
December 2002 to provide anti-retroviral treatment as
part of a comprehensive service for people who have
been sexually assaulted, but the government is not

doing enough to prevent rape.'!

A ‘think tank’ meeting on AIDS prevention
in the high HIV prevalent countries in Southern
Africa concluded that ‘high levels of multiple and
concurrent sexual partnerships by men and women
with insufficient, consistent, correct condom use,
combined with low levels of male circumcision are
the key drivers of the epidemic in the sub-region.'?
The rate of rape reported to the police in 1996 was 240
cases per 100 000 women. The research suggests that
this represents the tip of the iceberg of sexual coercion
in the country. A representative community-based
survey found that in the 17-48 age group there are
2070 such incidents per 100 000 women reported per
year.! HIV transmission arising from the widespread
rape and forced sexual abuse is not preventable
by condom use and male circumcision. The police
and criminal justice system should be tough with
criminals. Hardly any rapist is using a condom, and
probably they are HIV positive themselves and want
to spread HIV infection. Hospitals cannot help as they
are under-resourced. SD was only offered a course of
antibiotics along with psychotherapy. Social workers
cannot reach the rural areas where there is not even a

proper road.

The ‘think tank’
widespread prevalent myths of virgin rape as a cure
for HIV/AIDS.!3 HIV infected subjects are supposed

to transmit the infection to only one subject during his

should also think about the

lifespan, but this is not true as evidenced in the victims
of rape. SD was exposed to repeated cycles of rape.
This behaviour is fueling the HIV epidemic in South
Africa. The forecasting of the future of HIV/AIDS in

South Africa depends upon forecasting the incidences
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of rape such as that of SD. Effective patient support
must be in place to improve compliance to PEP after

a sexual assault.

Conclusion

There are life threatening risks associated with
repeated rape and the government must look deeper

into the underlying cause of rape and HIV infection.
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Abstract

Background: Resuscitation of a patient with life threatening conditions, before referral to another
department or hospital, is a legal obligation on the part of the health professionals. Several deaths occur

every year in hospitals and health care centres without an emergency management.

Objective: To highlight the ethical issue related to ‘Save the Life of the Patient’ at Mthatha hospital in
South Africa.

Case History: This is the case (AM) report of a 16-year-old Grade 10 learner who was assaulted
physically as well as sexually. She was bleeding from a stab wound to her when she was brought to the
Mthatha General Hospital’s (MGH) casualty. She was then referred to the Bedford hospital for repair of
the tendon of her right wrist as recommended by the doctor on duty. The patient was referred to Sinawe
Centre for forensic management, where she collapsed during an interview. The patient was taken on
a stretcher to the MGH casualty for an emergency treatment of her blood pressure. The history of the
patient and the care duty of the health professionals are discussed. Ethical issues are also highlighted in
relation to the ‘preserve the life first’ principle in this case report.

Conclusion: There was a serious breach in duty of care by medical officers in the Mthatha hospital,
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South Africa. It is an ethical priority to save the life of the patient.

Keywords: Resuscitation, life-threatening, legal obligation, emergency management, and death.

Introduction

There is a lack statistics worldwide regarding the
number of deaths related to medical negligence. A
study by Healthgrades found that an average of 195
000 hospital deaths in each of the years 2000, 2001
and 2002 in the United States were due to potentially
preventable medical errors.! Researchers examined
37 million patient records and found that there were
98 000 deaths annually in USA because of medical
errors and this situation should thus be considered

a national epidemic.> Medical errors are a major

concern regardless of patients’ life expectancies. A
study carried out by Hayward et al. (2001) in the USA
showed that almost a quarter of active-care patient
deaths were rated as possible preventable by optimal

care.’

There are four main principles regarding patient
care: legal duty of care, breach in duty, injury because
of lack of care, and ultimate death or disability of
a person.* The provision of health care service in
resource-poor settings is associated with a broad set

of ethical issues. These are related to ‘act of omission’
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and ‘act of commission’. Immediate treatment of a
victim of injury on arrival of the patient in a hospital
casualty is sometimes lifesaving. Avoidance of
unnecessary movement of the victim prevents further
injury.’Conditions that require immediate attention
to avert death include cessation of breathing, severe
bleeding, poisoning, and heart attacks. The essential

first aid is bandaging of a wound in case of injury.’

There is a scarcity of literature on medical
negligence in South Africa, but it seems to be a
major problem. The dysfunctional public health care
system in South Africa is taking a heavy toll on the
life of patients especially in former disadvantaged
community. People in these communities are most
vulnerable to being raped and cannot afford to get
private health care. To address this situation, social and
structural inequities in South Africa must be changed.
The purpose of this case report is to highlight the
ethical issue related to ‘Save the Life of the Patient’ at
Mthatha hospital in South Africa.

Case History

AM, a Grade 10 learner, was referred from
casualty with a history of being physically and
sexually assaulted by two unknown men in 2009 at
about 2 am. She was alone at home sleeping as her
parents were in the rural areas. Two men entered her
house and demanded money. She gave them R130.
They demanded more but she did not have more.
They beat her up. She asked them to give her a chance
to get out and get money from her neighbour, but they
did not allow this. She managed to get out, and went
to the neighbour’s house, but they followed her. They
also demanded money from the neighbour (girl G),
and they robbed her of her cell phone. After robbing
them, they forcefully asked them to undress, and they
raped both. They took turns at raping. The girl resisted
but they stabbed her with a knife.

The patient was brought to casualty. The doctor
on duty bandaged her wrist and referred her to
Bedford hospital to get her tendon repaired. She was
bleeding continuously. Bedford hospital referred her
to Sinawe Centre for examination of her sexual assault
injuries. At about 1 pm (after almost half a day), the
patient was presented at Sinawe Centre with multiple
superficial stab wounds and bleeding profusely wrist.
She lost lot of blood. Her bleeding wounds were not
managed at the casualty. She was just referred to
Sinawe Centre without being assessed. The patient’s
condition changed during the process of interviewing
her. She was sweating heavily and was in shock. She
was taken to casualty on a stretcher for management
at about 9 pm (almost three quarters of a day later) the
patient was examined for a sexual assault. She was
pale and hypotensive (90/62 mm hg), and her pulse
was rapid and feeble. Intravenous fluid was given, and
her wounds were bandaged. Prophylactic treatment
was advised, and they asked her to come to the Sinawe

Centre the next morning for counselling.

On genital examination, there were signs of
bleeding with fresh rupture of the hymen. Margins
of hymen are irregular, and the point of bleeding was
visible. There was bruised introitus, indicating that
there was a recent forceful sexual assault. She was
non-reactive on HIV rapid testing. A pregnancy test

was also negative.

Discussion

This report reflects the tip of an iceberg, one
situation of many where a patient could have been
saved from a near death in a public hospital in
Mthatha. There are lot of prehospital preventable
deaths in this hospital.® Very little research has been
carried out in this regard, and therefore very few are
published. The Transkei region of South Africa is one
of the poorest areas, where a very poor health care
system is in place. The history of Transkei sheds light

on the factors behind the high incidence of rape in
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this region. Apartheid made violence an instrument
of control and violence became the norm in these
people’s day-to-day life. The Transkei region suffered
under the rigorous apartheid system and women were
asked to produce more children to keep on supply the

fighting force needed to defeat the apartheid regime.

Rape is a stigma in the community, but it is also
so among health professionals. The moment they get a
case of rape, they simply they want to get rid of it. This
is what happened in the case of AM. She was presented
in causality as she was raped, and the medical officer,
without assessment of her injuries, assumed that her
tendon was cut and referred her to an orthopaedic
hospital. So, the doctor had ‘done his job’ without
knowing the consequences for the patient’s life. The
patient (AM) was admitted to the orthopaedic hospital
about ten kilometres away without a diagnosis and was
given a bed. In the morning the doctor came on his
rounds, heard her history, and referred her to the rape
crisis centre. AM was sent from one centre to another
centre for about a day, bleeding from cut artery in her
wrist. AM was at the casualty for her injury as well as
for the trauma of rape. She should have been treated
by the casualty doctor for her injuries first, following
the basic undergraduate teaching curriculum dictum
of save the life first. Her wrist artery was cut and
bleeding, a life-threatening situation, but doctor on

duty was more worried about her tendon injury.

Itis common sense, and has repeatedly been taught
to undergraduate students, one must save the life of
patient first, and then look for other things to treat. It
is surprising that the doctor in the orthopaedic hospital
did not pay adequate attention to the referred patient
from casualty. As a result, the patient kept on bleeding
the whole night from her cut wrist. The next day the
patient was referred to the rape management centre,
and there a sister picked up the problem and took her
to casualty where she was treated for hypotension. It

is sad that the doctors were negligent in their actions.
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There are two hospitals in Mthatha within about 200
metres of each other. The lower hospital has casualty,
and the higher hospital is called the Accident and
Emergency hospital, although both are carrying out
same type of work. Patients are referred from the
lower hospital to the higher hospital, and sometimes
they die on the way to superior hospital. The procedure
of transfer is so slow that it will take a lot of time, and
when the patient is in a critical condition, he, or she in

between these two hospitals.

There are a high number of rapes and a high risk
of unnatural death among children in Transkei.”® A
study carried out by the author showed that about 12%
of prehospital deaths are preventable. ¢ It is not sure
how many of these deaths could have been avoided
if the patient was not admitted to hospital. There
are several deaths that have occurred by the act of
commission as well as by the act of omission. They
could have been counted as surgical mishaps, but it
is difficult to find out if an overdose or the wrong use
of medication in hospital was the cause of death. This
is because there is no instrumentation to measure the
drugs and patients’ blood levels in hospital. About 1%
of hospital admissions have an adverse event due to
negligence in the United States of America.”This is
much higher in Transkei hospitals. Medication errors
are common throughout the health care system and

result in significant human and financial cost.!”

A nursing sister who was in the rape referral
centre saved the life of this child. She immediately
picked up that the patient was going hypotensive
and immediately organised a trolley and took her to
casualty where intravenous fluid was given to the
patient and therefore the child survived. This is not
recognised by the hospital management. The practice
of those who are doing right must be appreciated and
those who are doing wrong must be reprimanded but
this is not in practice in this region. The author has

written to Chief Executive Officer of one hospital to
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carry out this practice, but she was in fact favoured the
politically sound medical officer who was frequently

committed the same negligence.

It is a serious ethical issue and doctors must be
penalised if there is some responsible governance of
the hospital in place but unfortunately it is lacking. The
hospital management is generally ignoring this kind
of mishap and unethical practice of medical officers
in hospitals. It is ironic that they pay more attention
after the death when they organise a memorial service
and console the family. There is a mechanism in place
for reporting to the Health Professions Council, but
generally the people are illiterate, and they do not
know the system. Transkei people do not have a
litigious mind and they do not report to anyone. They
accept the death or injury as given by the God.

Mistakes must not happen, but mistake must
at least not be repeated in dealing with the life and
death of a patient. An independent review of doctors’
treatment plans suggests that 14% of admissions can
have improved decision-making; many of the benefits

11" Even this

would have delayed manifestations.
number may be an underestimate. One study suggests
that, in the United States, adults receive only 55%
of recommended care.'? At the same time, a second
study found that 30% of care in the United States may
be unnecessary.'> AM is not rich to afford private
health care. Increasing levels of absolute poverty have
been recorded in the Eastern Cape.!* Seventy-four
percent of people in the Eastern Cape live below the
poverty line of R800 (equivalent to 105US dollars) or
less per month. The poverty level is below 82.3% in

the Transkei region. >

The rate of sexual assault runs parallel with HIV
prevalence. AM was qualified for post exposure
prophylaxis (PEP) as she was reported within 24
hours. She lost the opportunity to receive PEP within
six hours because of the doctor’s negligence as they

could not refer her timeously. AM was tense and stress

out and in need of counselling and psychotherapy.
Some of the victims of rape lead to suicide. A study
carried out in UK showed that 20% of victims face

psychiatric problems after rape. '°

The res ipsa loquitor (the case speaks for itself)
doctrine is currently not being used in the South African
courts. !7 AM’s case fits the res ipsa loquitor context
where she was moved to a different hospital which
was not needed and, because of that, she was almost
near to death. Her PEP was also delayed whereas it is
always good to use it as early as possible to provide
more effective protection. Poverty alleviation is not
only important to fee a human being, but it is also
important to bring morality among people and to

control increasing HIV infection in the community.

South Africa is having two faces. On the one
hand, it has highly developed areas such as Cape
Town and on the other hand grossly underdeveloped
regions like Transkei. The health care services are
also at two extremes. This has been going on from
the time of apartheid without much improvement. The
public is also not well informed because of illiteracy
and therefore they are powerlessness. Life hardly has

any meaning in poverty.
Conclusion

The victims of rape are also victims of the
dysfunctional health care system in Mthatha Hospital
in South Africa. There is a shortage of ethics in the
care of patients to save lives. It is not only a legal
requirement but also a serious ethical issue in the care
of patients. The hospital management must take note
of it.

Ethical Issue: The author has ethical permission
for case report publication (approved project No.
4114/1999) from the Ethical Committee of the
University of Transkei, South Aftrica. The author has
expressed his personal views at places and have no
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Abstract

Background: HIV infections and crime have a complex relationship. It is difficult to understand its
unnatural causation. HIV positivity has never accounted as an underlying cause of death in persons who
have died unnaturally.

Objective: To correlate HIV infection with non-natural deaths in the Transkei region of South Africa.

Method: This is a record of a review study at Mthatha (Umtata) General Hospital. The data was
collected from the office of medical superintendent and from the forensic pathology laboratory.

Results: There has been an increase in the Mthatha General Hospital mortality rate by almost two- fold
in last five years. Suicidal deaths like hanging have increased by one and half times. Fatal poisoning,
possibly suicidal, has increased about five to sixtimes. Gunshot injuries, which may or may not be
suicidal, have increased by one and half times. The accurate estimate of the prevalence of the HIV/
AIDS is a necessity to measure the costs of disease for effective strategic planning.

Conclusion: The HIV infection is increasing along with natural and non-natural deaths in the Transkei
region of South Africa. It must be considered in the category of diminished responsibility as a mentally

sick.

Keywords: Mortality, HIV infection, unnatural deaths, diminished responsibly

Introduction

South Africa is experiencing an HIV/AIDS
epidemic of shattering dimensions.! About 160 000 to
200 000 people have died of AIDS-related illnesses in
South Africa to date, but four million are infected with
HIV. The inevitable disruption by HIV/AIDS of all
aspects of our society, including the built environment,
will be so profound that it is virtually impossible to
imagine its dimensions.? Transkei is also known for
the increasing trend of unnatural deaths in South
Africa.® These deaths are painful and yet preventable.

It is generally assumed that unnatural deaths are

prevalent in the urban areas of South Africa,but this
is not necessarily so. The rural population is poorer
than the urban one, and therefore they take more risks
in procurement of food. Poverty along with HIV is the

main underlying cause of death.’

The

underdeveloped area in the South Africa, where

Transkei is the poorest and most
mortality is very high, and certification of death caused
by HIV infection represents a particular difficulty
in terms of death certification. The stigmatisation
associated with HIV-related disease has made doctors

reluctant to specify it as a cause of death.*



Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

The majority of deaths (78.9%) were certified
as cardio-respiratory failure. Surprisingly, there
was no mentioned of HIV/AIDS as the primary or
underlying cause of death in the hospital survey of
death certificates.> This indicates clearly that there is
a lack of knowledge and sensitivity regarding HIV/
AIDS surveillance among health professionals on the
value and practice of filling out the death notification
forms. Perhaps the stigmatisation associated with
HIV-related disease has made doctors reluctant
to specify it as a cause of death. This will provide
misleading statistics in the HIV/AIDS related deaths
in the area. In such a state, death certification does not
reflect the number of HIV/AIDSdeaths.! There is need
to explore some other predictors of HIV/AIDS deaths.
Therefore, the purpose of this study is to explain the
high trend of deaths in the Transkei region of South
Africa.
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Method

The mortality statistics for 1996 to 2000 were
obtained from the office of the Medical Superintendent
of the Mthatha (Umtata) General Hospital (MGH).
The suicidal statistics were collected from the medico-
legal laboratory at MGH. Deaths due to hanging,
poisoning and gunshot injuries were compiled from
the medico-legal register manually. The analysis was

presented in a graphic form.

Results

The Mthatha General Hospital is a tertiary
hospital attached to the University of Transkei’s
Medical School. This is the only centre in the region
for tertiary education serving up to five million people.
The trend in hospital mortality has increased in the
last five years from 15 percent in 1996 to 25.3 percent
in 2000 as shown in Table 1.

Table 1. Trend of deaths in Umtata General Hospital (UGH) vs HIV infection over a period of five years
(1996-2000)

Year Natural deaths Hanging Gunshot deaths HIV Positive (%)
1996 15% 16% 14% 14%
1997 16.3% 15% 21% 17%
1998 18.8% 21% 18% 23%
1999 24.7% 24% 23% 22%
2000 25.3% 24% 24% 24%
Total 100% 100% 100% 100%

Poisoning has increased four percent to 28 percent in last eight years. This increase corresponds with the
increase in the prevalence of HIV as shown in Table 2. The males are (66%) almost double in number than
females (34%).
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Table 2. Incidence of deaths due to poisoning: males vs females (1993-2001) at Umtata General Hospital

Years Male (%) Female (%) Total poisoning deaths (%)
1993 3 (3%) 1 (1%) 4 (4%)
1994 1 (1%) 3 (3%) 4 (4%)
1995 2 (2%) 4 (4%) 6 (6%)
1996 2 (2%) 3 (3%) 5 (5%)
1997 6 (6%) 1 (1%) 7 (7%)
1998 11(11%) 3 (3%) 14 (15%)
1999 9 (9%) 2 (2%) 11 (12%)
2000 10 (10%) 6 (6%) 16 (17%)
2001 17 (19%) 9 (9%) 26 (28%)
Total 61(66%) 32 (34%) 93 (100%)

Discussion

This is the first report on the relationship between
HIV/AIDS and unnatural deaths. There is no literature
available even though there are a significant number
of people living in society with HIV/AIDS. There is
no researched on this correlation of HIV positivity
and unnatural deaths. The prevalence of HIV/AIDS
varies from country to country, and within countries
from region to region. Similarly, the number of
unnatural deaths also varies. Crime is increasing in
South Africa even though the policing and road traffic
control system have increased. Many perpetrators
of crime are not guilty but are mentally sick.® This
sickness could be because they are HIV positive.
There is a bulk of literature available on crime where
researchers have counted several reasons for its
increase. HIV/ADS has not counted as a contributor
to unnatural deaths by any of the researchers. Many
of the HIV positive people may be perpetrators of
crime or vice versa.” Very little is known about the
underlying reasons for unnatural deaths. Death from
HIV/AIDS is accepted as a natural cause of death.

It is true that some people do die after a long illness
following the development of AIDS, but how many
reach that stage, and many of them die while walking
on a road as car knock down or are involved in some
quarrel in a shebeen (local alcohol selling outlet in a
rural area). A few HIV positive individuals are put
behind bars because of their involvement in rape.
Rape of a virgin is considered as a cure for HIV in

this region of South Africa.”

Moreover, there is also the situation where death
may occur following an accident that arises from drunk
driving. There is always a lighter punishment for those
who commit a crime under the influence of alcohol
but there is no provision for HIV positive people who
commit a crime. Being HIV is stigmatized and it is
not visible, so it is not considered equal to alcohol,
but the effects or consequences are more serious than
those for an alcoholic who commits a crime. Alcohol
also affects the brain function and HIV also causes
brain disorder; therefore, it should be in the same
category as alcohol. Alcohol and crime have a closely

interconnected relationship, with alcohol abuse being
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a contributory factor to many crimes and many crimes
being a contributory factor to alcohol abuse.® Criminal
behavior is so common among alcoholics.*Most
treatment centres are dealing with the emotional and
financial and personal toll of crime,® but this is not
the case in HIV positive individuals. Therefore, in
any accident, there is a mandatory test for alcohol, but
there should also be also a test for HIV positivity. Pre-

and post-test counselling must be carried out.

The antenatal survey of HIV/AIDS is seen to be
a less sensitive method of data collection as the data
suffers from under-reporting, especially in the rural
areas of the Transkei. Under-registration of deaths has
long been known to be a problem in South Africa®!°
and it is important to estimate the extent of under-
reporting. There has been an increase in the morality
at Mthatha General Hospital since the HIV/AIDS
epidemic started climbing (1996-2000), even though
the deaths related to crime have been stabilized but at

a higher level.!!

Unnatural deaths are a serious and preventable
public health problem. HIV infection is also a
public health issue and preventable. Both have
some relationship directly or indirectly, but it needs
an in-depth study. Both are having a negative long-
lasting effect on families. HIV infections disturb
the individual and they have a lot of psychological
effects such violence and suicide. HIV infection and
psychiatric disorders have a complex relationship.
HIV infection can lead to psychiatric disorder, and
psychiatric persons are more vulnerable for HIV
infection.'?’A high number of HIV positive cases
are in a community where there is lack of a support
system in place. People are poor and cannot afford
to have three meals in a day. Alcohol consumption
is very high. It is either the habit of drinking alcohol
or drinking because of HIV positivity or both. These
people are just like the walking dead without any
fear. This could be because of the effects of HIV on
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brain function, as this leads to behavior changes in the
home and outside of the home. This often results in an
accident or involvement in some violence; either they
kill someone, or someone can kill them. Can one think

of an HIV positive person driving a car on the road?

HIV infection has increased from 1996 (14%) to
2001 (25%), and a similar pattern of increase has also
been observed in death due to hanging, poisoning and
gunshot injuries (Table 1 & 2). Death due to suicide
by hangingincreased by one and half times. That is
from 16 percent in 1996 to 24 percent in 2000(Table
I). Most of the suicide victims were males between
20 to 30 years of age (Table 1). A study carried out
by the author showed that there is increasing trend of
hangings, especially in young adults between 20 and
29 years of age old.!3 The HIV is highly stigmatized
and there are many instances of discrimination
against sufferers and their families. This could lead
to suicide, both in infected as well as unaffected
individuals.'#There have beenan increasing number
of fatal poisonings from 1993 to 2001 in this region
(Table 2). It is possibly also suicidal in nature. It
has increased about five to sixtimes in this study
period (Table 2). A twenty-year studyhas showed
that there has been an increasing trend of poisoning
in the Transkei region of South Africa.'> Members
of the Xhosa tribe in the Transkei region frequently
consult traditional healers and use herbal medicine,
and sometimes they are lethal.!’Firearm-related
deaths are high in South Africa, but they are very
high in the Transkei region. People have the habit of
carrying guns.'® Gunshot injury related deaths were
also increasing in this study (Table 1).The gunshot
injuries, which may or may not be suicidal, have

increased by one and half times (Table 1).

Statistics South Aftrica is conducting a mortality
study into “secondary” causes of death to assess
the true impact of HIV/AIDS. The agency said

preliminary indications were that there has been
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a marked rise in the number of people between
20 and 40 dying of natural causes, which include
disease.!” This rapid change in the empirical death
rates confirms predictions of the profound impact of
AIDS on mortality. These shocking results need to
galvanize our efforts to minimise the devastation of

the epidemic.’

There are HIV/AIDS promoting factors in the
community like promiscuous behavior, excessive
consumption of drugs (like alcohol and cannabis),
poverty, disintegrated families, migrant mineworkers,
high incidence of child abuse and rape, poor HIV/
AIDS awareness programmes, poor service delivery
regarding HIV/AIDS, and so on. It is difficult to
understand that HIV promoting factors are more
prevalent in the Eastern Cape than in the KwaZulu-
Natal, but the prevalence of HIV is one and half-
times higher in KwaZulu-Natal than the Eastern Cape
Province. It means there is under estimation of HIV/

AIDS prevalence in the Transkei.

The outcome factors of HIV/AIDS are an increase
in the mortality, especially related to suicidal deaths
like hanging and poisoning. Previously the suicide in
the black population was uncommon; however, there
has been an increasing trend found in recent years.'®
Furthermore, the impact of HIV/AIDS could be
further confirmed by various other parameters such as
sick leave, students’ admissions, and work output. The
University of Transkei is the only tertiary institution in
the area, which is serving the community of about five
million. Most of the students are either from Transkei
or adjoining areas. However, the student numbers
have not increased during study period. It is not sure
whether HIV/AIDS has affected their admission to
university. Poverty is also associated with HIV/AIDS,
and it makes families poorer because of lack of work

and more expenditure in families.

This preliminary report which is also a quite

an old study may be a surprised to readers as it

also surprised the chairperson in the conference at
university where it was presented. The chairperson
became violent and could not digest its findings, but
the fact is that non-natural deaths cannot be controlled
without controlling HIV/AIDS in the community.

This is author’s firm belief.

Conclusion

There is high impact of HIV/AIDS in the form of a
high crime rate in the Transkei region of South Africa.
It places enormous challenges on health care as well
as on law-and-order governing agencies. Government
must take note that, without controlling HIV/AIDS in

the regions, it is difficult to control crime as well.
Limitations

Although there are several biases in this study,
especially the limitation of years, it extends its support
for the study conducted by the Medical Research
Council, South Africa, 2001.

Ethical Issue: The author has ethical permission
for a case report publication (approved project No.
4114/1999) from the Ethical Committee of the
University of Transkei, South Africa. This report was
presented at a conference of university.The author has
expressed his views in this study and has no intention

to harm anyone or any institution.
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Abstract

Background: Former mineworkers are sandwiched between scare resources and little hope of getting
re-employment. They do not have enough savings to maintain their families. The expenditure is at its
highest when they return from the mines, as the children are grown up and are in secondary or senior
secondary school. Many are not re-employable because of poor health, and some are disabled.

Objective: To highlight the problem of retrenched mineworkers in the Transkei region of South Africa.

Method: The case histories of these mineworkers were recorded either at Benefit Examination Clinic
(BEC) or at the forensic pathology laboratory which is situated in the chest section of the Mthatha
Hospital, Mthatha.

Results: There were 2027 former mineworkers examined at BEC between 1997 and 2000. Of these,
172 (8.48%) were re-examined and only 51 (2.5%) received compensated over the period of four years.
The examination of mineworkers has decreased from 1997 (29.6%) to 2000 (3.94%). There were 55
(2.71%) died before they received their benefit of examination.

Conclusion: Retrenched mineworkers are frequently under psychosocial pressure, including their
families and the community. Extreme poverty, sickness, and disabilities co-exist among these retrenched,

DOI Number: 10.37506/ijfint.v16il.17712

retired mineworkers in the Transkei region of South Africa.

Keywords: Retrenched mineworker, bread winner, poverty, sickness

Introduction

The migrant labour system has produced very
extensive socio-economic effects in the Transkei
region. It was estimated that two million of the five
million black workers in South Africa at the time of
apartheidwere migrant labourers.'There are about
600,000 mineworkers employed by the gold mining
industry alone in South Africa.> The majority of
them are from the Transkei region.About 14% of

the former mineworkers who visited the Umtata

‘Benefit Examination Clinic’ between April and
August 2000 indicated that they were given no
reasons for their retrenchment.>There is evidence
of a huge accumulation of unrecognised, therefore
uncompensated, cases of pneumoconiosis and/or
tuberculosis among former mineworkers living in the
labour-sending areas such as Transkei.* The purpose
of this article is to highlight the plight of these former
mineworkers and their families. It also provides some

insight into the compensation claims in this region.
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Method

The BEC was opened by the author in 1996 as a
voluntary service to the former mineworkers to meet
the demand as they were not compensated for their
disease and disabilities. They were invited by the
radio news in this region to come every Wednesday
at to the chest section of Mthatha Hospital (it was
known as Henry Elliot Hospital in apartheid time).
Their mining history, chest x-ray and a compensation
form were sent to the compensation commissioner
through The Employment Bureau of Africa (TEBA) in
Johannesburg at the Medical Bureau of Occupational
Diseases (MBOD), National Centre of Compensation.

The case histories of these mineworkers were taken
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either at the Benefit Examination Clinic (BEC) or at
the forensic pathology laboratory situated in the chest
section of Mthatha Hospital, Mthatha.

Results

There were 2027 former mineworkers examined
at BEC between 1997 and 2000 (Table 1). Of this172
(8.48%) were re-examined and only 51 (2.5%) were
compensated over the period of four years (Table 1).
The examination of mineworkers has decreased from
1997 (29.6%) to 2000 (3.94%) while at the same
time, re-examination has increased from 0% (1997)
to 8.48% (2000). There were 55 (2.71%) who died
before they received their benefit of an examination
(Table 1).

Table 1. Ex-mineworkers examined, re-examined, compensated and died before they received their claim
from 1997 to August 2000

1997 601(29.6%) 0 (0%) 9 (1.5%) 9 (0.44%)
1998 1181(58.26%) 11(0.54%) 17(1.4%) 18 (0.88%)
1999 165(8.14%) 99 (4.88%) 18(11%) 20(0.98%)
2000 80 (3.94%) 62 (3.05%) 7(9%) 8 (0.39%)
Total 2027 (100%) 172 (8.48%) 51(2.5%) 55 (2.71%)

*RIP= Rest in peace are the subjects who were awarded compensation but died before receipt.

Discussion

Transkei is the labour supplying region for
theSouth African mines. TEBA recruit these young
boys to take them to different South African mines.
It is a job of pride in the beginning but not once they
realise how small their salaries to the extent that they
are not even enough for Lobola to get married during
their service. Lobola is mandatory in the Xhosa

culture to give to bridegroom before the marriage

ceremony in the form of cash or sheep or cattle. These
sick former mineworkers lost their places in society as
they could not work anymore. They become a burden
on their families to provide them both with food and

medicine.

There were 2027 ex-mineworkers who presented
to the BEC, and of these only a very few (2.5%)
compensated. The number (2.71%) of deaths who were

more than the compensated mineworkers were more
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than compensated. It is difficult to know why there
were so few who were compensated, but probably
the staff of MBOD are still following the apartheid
practice, and they were excluding black mineworkers.
This is confirmed by the fact that before 1994 hardly
any black mineworker was paid their compensation
claim while white mineworkers who hardly even
worked under ground were compensated. Less than
10% were re-examined for their compensation claim.
It is because MBOD asked them to get re-examined
and send a report back to them. Most of the time, the
x-ray plates are of very poor quality so they may need
another x-ray plate. Former mineworkers who worked
in apartheid times are probably hardly surviving.
The slow compensation mechanism of the MBOD is
to get the process delayed so there will not be any
mineworkers left alive and so the problem will be
solved by itself. Doctors in the Transkei region are
also not interested in helping these mineworkers as it
is a tedious job without the help of government. The
Health Department is always under stress and has no

interest again in helping these poor mineworkers.

A young adult of around 20 years of age was
recruited by TEBA for a mining job. He looked just
like a 60-year-old, although he was just 33 years of
age. Here is a description of him by his wife at the
Benefit Examination Clinic (BEC): This is an example
of a family where wife is the breadwinner, and the
husband is sick that he cannot work. He is irritable and
shouts at the children with the slightest provocation.
This situation is compounded by his impairment in
hearing. When young he had been handsome, and the
wife was attracted to him and married him. Now she
sells household items such as paraffin, candles, and

soap. She is now the breadwinner.

The extremely high burden of lung disease in
ex-mineworkers is an enormous challenge to the
health services and compensation authorities. An
X-ray based study conducted by the author (2002)

showed that 78.2% of ex-mineworkers had evidence
of lung disease. Pulmonary tuberculosis (PTB) with
or without silicosis was evident in 64.2% of the
x-rays, silicosis with or without PTB in 34%, chronic
obstructive pulmonary disease (COPD) in 7%, and
asbestosis in 1.5%.> There is the case of a mineworker
who went to get his examination at BEC. He travelled

by taxi and paid a heavy fare.

KM is an ex-mineworker suffering from lung and
kidney disease with unusual skin pigmentation. He
was admitted to the local hospital. He traveled 80 km
hiring a taxi only to attend the Benefit Examination

in Umtata.

Many mineworkers are not re-employable because
of their poor state of health, and some are disabled.
They get used to taking alcohol to drown their
sorrows.Only 2.5% of former mineworkers received
their compensation (Table 1). It is too low, and others
who received compensation died (2.71%) before they
received their funds (Table 1). The following is such

an example.

BD, a-60-years-old ex-mineworker, died on 6"
June 2000 about 6.00 in the morning. His body was
lying outside the gate of his house. He had come late
from a shebeen. He had the habit of jumping over the
gate when it was locked. On this day he was found
on the other side. A of duty policeman saw him, took
him to his house, and informed his colleagues. The
deceased had the habit of going to the shebeen in the
evening and returning home the following morning
and sleeping it off. Although 60 years of age, he was
getting an old age grant and used that money for
drinking. His wife left him because of the drinking
problem, and he was left with three children. His
drinking started from the time he was retrenched.
Two of his children were schooling in standard 4 and

standard 2 and the third was staying at home.
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The discovery of gold provided the base from
which South Africa was able to develop a substantial
industrial capacity, but the mines demanded a reliable
supply of labour, which could only be met by drawing
in migrant workers from distant rural areas both within
and outside South Africa. The migrant labour system
not only creates situations in which diseases such
as tuberculosis and Sexual Transmitted Infections
(STIs) flourish, but also serves to disseminate these
diseases widely throughout the region.® Many of
these migrants contracted fatal diseases in the mines.
Historian Randall Packards’ paints a grim picture of
this trend.

GK, a 49-year-old, was retired mineworker from
the goldmines. He earned a monthly wage of R1105,
66. He worked from 1977 to 1997 when he took a
voluntary retirement package. He was awarded R14
031.48. He has five young - children. In 1989 he was
treated for pulmonary TB in the mine hospital and in
1998 for a relapse in the local hospital. At the same
time cancer of the oesophagus was also diagnosed.
He had been a smoker and a consumer of alcohol. He

died because of complications from the cancer.

Many mineworkers ended up disabled because
of mining accidents. Many go home without
compensation and RM, the insurers, do not deal with

old cases.

LT a 40- year- old started working underground
in a mine in Elandsrand in 1984 and worked until
September 1996. He died in 1999. When he left
for the mines, he was a healthy young man. He
sustained a fracture whilst working underground and
was discharged. After recovering he worked for a
construction company for a meagre monthly salary of
R260/-.

During an informal interview, a spouse described
that the ex-mineworker husband is “no longer the

person | married”. The man was impotent and could
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not meet her demands. This was revealed in a case
where a woman poisoned her husband. Her daughter

revealed this before committing suicide.

77, a 27-years-old female, hanged herself in Feb
2001. A suicide note revealed that she was taking
her life because the mother was not close to her. The
father had died of poisoning in 1998, and police were
not informed. He had worked in a platinum mine in
Rustenburg for 20 years. He was retrenched because
of poor vision. The wife, the mother of the deceased,
had poisoned the father as he used to sleep away from
his wife (the son-in-law of the elder brother of the
father narrated this story).

There was not much attention paid to black
mineworkers, even though they performed the most
difficult jobs like drilling rocks at deep levels. The
Occupational Disease in Mines and Works Act
(ODMWA) used racial criteria in the past to determine
the amount of compensation paid to workers. White
workers with pulmonary tuberculosis (PTB) were paid
5.5 times more than black workers. White workers
with silicosis were paid up to 13.6 times more than the
black workers.® The majority of the ex-mineworkers
are now in their fifties (mean age 51years), capable of
re-employment if they are fit and healthy. However,
many of them are sick and even if they are employed

will get very low wages.

The family of an ex-mineworker was admitted to
the local hospital with food poisoning. On inquiry it
transpired that they had eaten meat of a cow found
dead. They decided to consume this meat because of
poverty because they cannot afford to buy meat from
the butchery. Many ex-mineworkers live below the
poverty line. Some get occasional work and earn a

few Rand which is hardly enough to run a family.

There are ex-mineworkers who are suffering
from mental illnesses. It is difficult to manage their

illnesses, as there is lack of health facilities in the
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rural areas of Transkei.

On 11" May 2000, a 51-year-old ex-mineworker
was knocked down by a car. It was a hit and run
accident. He had a history of mental illness. He had
been a mineworker in President Steyn Mines. Since he
left the mine, he was living without any money. He had
been acting strangely, sometimes even running naked
in the locality and collecting trash. He had once been

admitted to hospital in Queenstown in 1997.

Many ex-mineworkers have been suffering from
hearing impairment. Some of them are completely
deaf. It is difficult to apply for compensation, although
their hearing loss is due to their mining job. If a miner
is applying for compensation, it must be done within
a year of retrenchment or retirement. This in most
cases does not take place. As a result of this most
ex-mineworkers who end up with hearing loss get
nothing as compensation. A recent study conducted
by the author showed that there is a high prevalence
(54%) of hearing loss among ex-mineworkers. Of

them 33% were between 40 to 59 years of age.

Twenty-two percent who had worked in the mines

for 10-20 years had indicated loss of hearing.’?

The returning miners impact their families and
communities in two main ways. One is measurable and
can be compensated. Disease and disability belong to
this category. The other is issues such as psychosocial
impact. Diseases and disabilities could be assessed
by age and the level of skills. The compensation
commissioner’s office makes use of such indices
for playouts either as a lump sum or in instalments.
Only about 8-10% of the mineworkers have been
compensated. The unpaid liability of compensation
for occupational lung diseases to the mineworkers
and their families should be paid without any delay.
There is a need for more clinics in rural Transkei so
that mineworkers have easy access to medications

for the chronic diseases such as silicosis and chronic

obstructive pulmonary disease that they are suffering
from. The doctors in public service are not fulfilling
their legal obligation to submit the claims for living
and deceased ex-mine workers.® It is difficult to
estimate the financial costs to the families because of

sick ex-mineworkers.

The

tremendously slow and inadequate as shown in Table

process of getting compensation is
1. Only 2.5% of ex-mineworkers were compensated
between 1997 and 2000. In the meantime, many ex-
mineworkers have died of tuberculosis or silicosis or
combined plus HIV infection. There is only one clinic
in this area that serves the ex-mineworkers in this
region. There is a heavy burden of silicosis among
young ex-mineworkers in the Transkei region. The
strong association between silicosis and tuberculosis
in southern Africa combined with the HIV epidemic
make elimination of silicosis an important public
health issue.!” Farming is the only productive work
that most returning miners can perform. However,
they lack land and the skills in farming. For as
long as they worked in the mines the families were
supported,but on their return, they become dependent
on others, mainly because of poor and failing health.

Most end up destitute.

Conclusion

The pride of being a male breadwinner sometimes
is lost, and the wives must take the role upon
themselves. Some take to drinking alcohol and run the
risk of premature death. Everyone is healthy at the time
of recruitment, but many return diseased. Pulmonary
tuberculosis overshadows underlying silicosis among
mineworkers. Oesophageal carcinoma is associated
with silicosis, and this could be the reason for its high
prevalence in this region.It is not only the ex-miner
who is usually under psychosocial pressure, but the
families and the community as well. Extreme poverty
exists in many families of ex-mineworkers and this

needs to be addressed by the government as a priority.
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Abstract

Background: Comorbidity or the co-occurrence of mental disorders and substance abuse disorders is
common among victims of sexual assault. Occasionally life-threatening conditions have been observed

in these patients which need immediate medical attention.

Objective: To highlight the unusual case report of co-morbidity with sexual assault in a rural hospital
in South Africa.

Case History: A seven-year-old girl was referred from a health center to a rural hospital with a history
of sexual assault over four days by an unknown man. She was threatened to be killed in the case of
disclosure. Her aunt suspected that she had a problem as she was not walking normally. Then she
opened and described the whole incident. She was having a history of vaginal discharge with vomiting
and diarrhea along with mild fever. She was also depressed. On physical examination, genital injuries
including a ruptured hymen were confirmed. She was having muscle guarding of abdominal muscles.
The victim was refused admittance as she was labeled a case of rape, but after persistent persuasion of
the staff, she was admitted and later operated on for acute appendicitis. This case history, her physical
examination, and the difficulty in getting admission to a surgical ward are discussed in this report.

Conclusion: Sexual assault may be associated with co-morbidity like acute appendicitis. Doctors must

DOI Number: 10.37506/ijfint.v16il.17713

be vigilant in identifying such life-threatening co-morbidity to save the life of a patient.

Keywords: sexual assault, abdominal pain, comorbidity

Introduction

Co-morbidity or co-occurrence of disease
conditions is not uncommon among victims of
sexual assault, especially mental disorder and drug
or alcohol abuse.! Sometimes there are some serious
fatal conditions which need urgent medical or surgical
attention which one cannot expect.’Getting diagnosis
right is a key aspect of health care - it provides an
explanation of a patient’s health problem and informs
subsequent health care decisions. The diagnostic

process is a complex, collaborative activity that

involves clinical reasoning and information gathering
to determine a patient’s health problem.”’There is
clearly a need to improve diagnosis in health care as
diagnostic errors and inaccurate or delayed diagnoses
persist throughout all settings of care and continue to

harm an unacceptable number of patients.?

The victim of a rape feels pain from physical
trauma in the aftermath of sexual assault, but there
might be a micro biological complication as well
caused by stress from the terrifying crime.’It is

very important to recognise the early symptoms
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of appendicitis, for example, so that one can seek
medical treatment. Having ruptured appendicitis is
a life-threatening situation. The risk of rupture rises

dramatically after 48 hours of the onset of symptoms.*

It is likely that most people will experience at
least one diagnostic error in their lifetime, sometimes
with devastating consequences. Diagnostic errors
may cause harm to patients by preventing or delaying
appropriate treatment, and providing unnecessary or
harmful treatment, or by resulting in psychological
or financial repercussions.”> The diagnosis is a
collaborative effort. The stereotype single physician
diagnosis is not true. The diagnosis process often
involves intra-and inter-professional teamwork. Nor
is diagnostic error always due to human error; often
it occurs because of an error in system.? Child rape
is becoming more common in South Africa. In 2000,
over 52 550 cases of rape or attempted rape of women
were reported to the South African police services. >Of
these 21 438 victims were children under the age of
18 years.> Child rape increased to 24 387 in 2018/19
according to children institute of the University of

Cape town.®

Tremendous challenges remain in the field of
prevention of rape, especially in the former black
homelands in South Africa. The history of South
Africa sheds light on the factors behind the high
incidence of rape in the country. Apartheid made
violence an instrument of control and violence
became the norm in people’s day-to-day lives. There
was rigorous apartheid in the black homelands.
7 Poverty is also a legacy of apartheid. This trio of
poverty, sexual assault and HIV are complementary
to one another.’Poverty forced people to use children
for sexual exploitation.The purpose of this case report
is to highlight the unusual co-morbidity of with sexual

assault in a rural hospital in South Africa.
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Case History

SR, a seven-year-old Grade 2 female child from
Libode area, was brought to Centre with a history of
sexual assault on 17 February 2006. An unknown man
approached her while she was coming from school
with her classmate. He was wearing dark glasses and
driving a white car. The other child ran away, but
the victim was caught and was promised to be given
sweets and told she must not tell anybody. She was
threatened to be stabbed if she disclosed. The man
stripped and sexually assaulted her. The child did not
tell as she was fearful of this man. Her aunt suspected
she had a problem as she was not walking normally.
When she asked child, she opened and told the entire
story. The aunt found that she was having a discharge
from a genital injury. There was also a history of
vomiting and diarrhea of four days duration. She was
also feverish, coughing, and depressed. The child was

referred from the health center to the Sinawe Centre.

At the Sinawe Centre she was examined, and
the finding was consistent with the history given by
the victim. There were genital injuries with ruptured
of hymen. Thorough investigations were ordered,
and comprehensive management was carried out as
per protocol. She was having muscle guarding of
abdominal muscles, fever, and diarrhea and vomiting.
The patient was also referred to a pediatrician at the
Nelson Mandela Academic Hospital, but she was
refused admittance as she was labelled a case of rape,
but after persistent persuasion of the Sinawe staff,
she was admitted and later operated on for acute

appendicitis.
Discussion

This is an only case reported at one centre which
is attached to a rural hospital. This centre caters for
about 500 000 people in the region, and it provides
services around the clock to all the victims of sexual

assaults. It has trained nursing staff who are capable
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of handling rape victims. They provide pre- and post-
test counselling and give post-exposure prophylaxis
to the victims. Delay in reporting is very common.
This is because of lack of taxi fare or no transportation
and sometimes it is because of threatening by the the
perpetrator as in this case of SR. She reported after
four days and, therefore, she lost the opportunity to

get PEP, and is now vulnerable to get HIV infection.

SR was a victim of rape and at the same time
suffered from acute abdomen pains. Rape victims are
generally stigmatized not only in the eyes of laymen
but also among health professionals. Doctors generally
ignore it and shift the responsibility without taking
a proper history and doing a physical examination.
There is need to build a safer health care system so that
victims of rape will not be neglected. It is difficult to
establish whether SR got appendicitis because of the
rape or if it is just a coincidence. After an extensive
search of the literature, there was no evidence found
that is suggestive of any association between rape and
acute appendicitis. However, rigorous rape of a young
child may induce the inflammatory process in the gut.
SR received a serious genital injury as she could not

even walk.

SR was refused admittance to hospital and
returned to the one stop centre twice despite the note
from a nursing staff member saying that it was a case
of acute abdomen pain that needed surgical attention.
Examination of the rape could have been carried out
later but saving the life of the patient needed urgent
attention. Anyhow, the doctor on duty examined
and admitted her and subsequently operated for
appendicitis. Unfortunately, doctor often just take
the history of the rape and do not consider that there
could be something else as well. A patient may
have two or sometimes three acute conditions at the
same time. Doctors must thus be vigilant regarding
these associate conditions. A recently reported case

of acute pancreatitis associated with severe acute

respiratory distress syndrome in coronavirus-2
infection is an example of it.3SR was fortunate that
she was diagnosed at the centre by the nursing staff.
They felt that there was something else other than the
genital injuries causing the lower abdominal pain.
The health professionals are just carrying out genital
examinations without looking for other morbid
condition of victims. The completion of a J88 form
or a rape crime kit is the only aim which is important
to them. They must, instead, always examine a case
of sexual assault holistically. The doctor is not just
a genital technician and must not examine just the

genitalia without assessing the patient thoroughly.

It is not clear how many patients are dying in
rural hospitals because of errors of doctor. There is
not much research carried out in this field, and nobody
even discusses these issues in hospitals. It remains
a secret of doctors and sometimes of nursing staff.
Death certification is completely very poorly, and it
is difficult assess the real cause of death. The cause
of death is always a hidden affair known only to the
treating doctor. If the cause is not clear, why do they
write a fictitious cause of death on the death notification
form? There are only two possibilities, either they
were not able to diagnose the condition of the patient,
or they hid it to avoid the litigation. In public hospitals
there is no fear of individual doctor litigation. Patients
may sue the hospital or health department. A study
carried out the author in 2003 showed that doctors at
hospitals are not experienced in completing a death
certification form.” Most of doctors are certifying
death as a cardiorespiratory failure, which is neither a
cause of death nor a mechanism of death. In fact, it has
no meaning.” Therefore, it is difficult to pick up any
death which as caused by the negligence of a doctor.
Very few cases were reported where the negligence

of doctor was document and published by the author.

Reporting cases is also difficult as one doctor

generally should not complain about another. Instead,
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it is the management who must be vigilante. A
case report by the author on inadvertent intrathecal
administration of potassium chloride during routine
spinal anesthesia was documented.'? It had no impact
on the services of the hospital. Several maternal deaths
were also highlighted in this hospital because of it is
mandatory to get an autopsy. A paper was published
in the South African Medical Journal (2004) on
maternal deaths, where doctors’ serious negligence
was reported,!'but it just remained in the journal, and
no action was taken by the hospital even though it is in
the public domain. This is a dual tragedy in hospitals
in this region of South Africa. Firstly, doctors are not
skilled and sensitive to human beings and, secondly,
there is very poor management of the hospital,
lacking in managers who can function in the interests
of patient care. Doctors must take responsibility for
each death in hospital but unfortunately this does not
happen. The management must develop a mechanism
to ensure that the patient interest as priority. Weekly
mortality meetings would be an important step to
look at the cases so that the weaknesses in patient
care could be discussed. It is sad that most of the time
management is turning a blind eye to the problems
of the hospital. Recently, some lawyers have shown
an interest to ask for compensation from the health
department in a few cases after whistle blowers have
pointed out cases of neglect, but still there is not much

change in behaviour in care of the patient.

Human errors are associated with the deaths of
omission as well as commission. The act of omission
deaths is difficult to recognise as there is hardly
any proof but some of the deaths caused by act of
commission may be picked up in a forensic pathology
laboratory. There is not a reporting system in hospital
at present for any possible cases of neglect. During the
time of the previous Transkei government, there was
a form which one had complete, but it is no longer
in use. The only way to make a report is through

publication in scientific journals but who will read
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these journals? Secondly, the individuals concerned
remain anonymous so hardly anyone can be get
punished. Ultimately the poor, illiterate and voice less

patients are left to the mercy of God.

This rural hospitals in former Transkei region
are situated in a very fascinating area in a mountains
range with lush green fields. This region is historically
known for its high crime rate, and hardly any white
South African doctors are prepared to settle to work
there. White South Africans were advantaged by the
apartheid regimen and therefore they are skilled.
They are not contributing to the development of rural
hospitals in this region. There is a serious gap between
those who have and those who have not. Similarly,
this gap is also visible in the care of patients. There
is a medical school but that is also staggering with
a shortage of trained teachers. Therefore, adequate
training of students and doctors is lacking. Government
must organise some method so that those skilled in
an urban setting can be available in rural hospitals as

well.

Conclusion

Victims of sexual assault may be associated
with co-morbidity. It could lead to or exaggerate
or precipitate an acute appendicitis, although its
mechanism is not clear. Therefore, rape victims must
be examined holistically to avoid life threatening

conditions.

Ethical Issue: The author has received ethical
permission for a case report publication (approved
project No. 4114/1999) from the Ethical Committee of
the University of Transkei, South Africa. This report
is kept anonymous as much as possible. However, if
someone comes to be identified directly or indirectly,
the author has no responsibility as his intention is to
improve the patient care in this region, not to defame

any hospital, region, or any individual.
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Abstract

Background: Rape continues to be one of the biggest challenges facing South Africa, alongside
poverty & joblessness that the government is trying hard to eradicate. Transkei region of the Eastern
Cape can best be described as deeply rural with bad roads, unclean water supply, limited electricity, few
telephone connections, very limited access to transport and health services. Violence including sexual

assaults is a common problem in this region.

Objective: To highlight the problem of sexual assault, pregnancy, and HIV infection among young
girls in Transkei region of South Africa.

Case History: This is a retrospective case report from the register of sexual assault at Sinawe Center
of Mthatha General Hospital, Mthatha, South Africa.These are reports of two young girls who were
repeatedly raped. Histories and findings of the physical examinations are described. Consequences of
teenage pregnancies and HIV transmission are discussed. The issue of consent and teenagers’ partners’
responsibility is highlighted. Solutions to reduce re-victimisation are suggested.

Conclusion: There is problem of sexual assaults, pregnancy, and HIV infection among young girls
in the Transkei region of South Africa. There is a need to control this epidemic of sexual assaults to

prevent HIV spread, and to prevent unwanted pregnancies.

Keyword: Teenage pregnancies, sexual assault, Human Immune-deficiency Virus (HIV), rape, child
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abuse

Introduction

South Africa is a country with a rapidly escalating
HIV/AIDS epidemic. There are also high levels
of rape reported from various sources.'Here, as
elsewhere, statistics capturing the true magnitude of
sexual violence are difficult to obtain. Those released
by the South African Police Service note that in 2001,
52, 860 rapes and attempted rapes were reported.!
Only about 15% of women who were forced to have
sex against their will reported the incident to the

police.”Many women do not go to the police because

they do not think that the perpetrator will get punished.
The evidence suggests that their concern is justified.
Few rape cases go to the courts, and of those that do,

only 7-13% results in conviction.

The widespread rape and forced sexual abuse of
children is a serious social and health issue. With a
teenage pregnancy rate in South Africa of 330 per
1000 women under 19 years, it is of concern that
these same women are likely to have illegal and
unsafe abortions.* Among 13-17-year-old females in

the rural Transkei area of South Africa, 28% report
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first sex as forced.> One of the motives behind this
unsocial and unhealthy epidemic is the strong belief'in
a myth of achieving a cure for a person’s HIV/AIDS
status through sexual intercourse with a virgin. This is
also a contributory factor in the transmission of HIV/
AIDS in the Transkei region.®The author reports a
case of a 13-year-old girl who was raped repeatedly,
and as a result of it, she was HIV seroconvert.” More
than 90% of the victims are HIV negative at the time
of the incident in a very high prevalent community-
it is clear that the HIV post-exposure prophylaxis

coverage is indicated.®

The purpose of these case presentations is to
highlight the problem of teenage pregnancies, gang
rape, and repeated rape of young children. In terms of
the Child Care Act 1983 of South Africa (Act No. 74
of 1983), minors of 14 years and older may consent to
their own medical examination and treatment without

the assistance of parents/guardians.

Case History 1

On31%*May, 2005, a 13-year-old pregnant girl who
is already the mother of a 2-year old child presented
at the Sinawe Centre following sexual assault. She
was raped twice by a young man in her location, and
then he forced her to go to another location and raped
her again. He also attempted to strangle her and had
assaulted her with a knife. He did not wear a condom
whilst having forced sex. She was allowed to go home
the following moming when the matter was reported

to the police.

On examination, there were nail marks on the
front of the neck, and a cut on her left middle finger.
On genital examination, there was a whitish discharge
and marked tenderness. Genitalia were congested as
in a pregnant woman. Vaginal speculum examination
was avoided, and limited medication was given to

avoid the adverse effects on the foetus.

She was sodomised in December 2004 and a
course of anti-retroviral drugs was given as she had
tested negative for HIV, RPR negative, but positive
for Hepatitis B and pregnancy.

Case History 2

On 8MFeb 2005, 14-year-old MT was returning
home from church with her friends. A car drove up to
them and three men who were in the car abducted her.
She was shouting and screaming but they drove her to
another location. They put a black cloth over her face
and all four-gang raped her without using condoms.
She was dropped late in the evening, and she returned
home around 8 pm. She confided to her mother of the

incident only after two days.

On clinical examination, she had an erythematous
vulva, with outpouring of a thick vaginal discharge.
She had completed a course of antiretroviral drugs
about two years prior to that, following another
incident of rape. She was gang raped again on 10" May
2005 by four men, three of whom were also involved
in the previous incident. She was HIV negative and

hence antiretroviral drugs were prescribed to her.

Discussion

Rape continues to be one of the biggest challenges
faced by South Africa today. These young rape victims
are just the “tip of an iceberg” of a huge problem of
rapes in the community. In a previous record review,
68% victims of sexual assaults were found to be less
than 20 years of age.® Sexual assaults are generally

underreported and such assaults on children still less.

A recent study by the author showed that there
was an increase in adult rapes from 55.3% in 2000 to
59% in 2004. Although sexual assault of children is
down from 44.7% (2000) to 41% (2004), the overall
number has increased from 34 (2000) to 97 (2004).
The total number of rapes has increased by more than

three times among children and adults from 2000 to
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2004.° The conviction rate of perpetrators is very
poor in South Africa. Police data indicates that in
2000, only 45% were referred to courts.!” The first
case was raped for the second time and the other for
the third time, in the latter by the same perpetrators.
In either case police failed to bring them to courts. It
takes long time to get a conviction and often cases are
withdrawn. In 2000, 47% of cases referred to courts
were withdrawn in courts and only 16.5% resulted in
a guilty verdict.'’Police must do more work to protect
the victims from revictimization. The first victim was
just a 14-year-old schoolgirl, and already a mother of
a child of 2-years. In legal terms, she is still a minor,
and not eligible to give consent. She left the school
when in grade 5 because of the pregnancy. It was a
bitter experience for her to leave the school. She had
not planned the pregnancy. Most teenage pregnancies
are stressful as they are cases of children having

children.

Early sexual activity, early pregnancy, induced
abortions, and the increase in HIV infections have
become major concerns in Sub-Saharan Africa.
Efforts, though, to understand their sexual behaviour
and to prevent reproductive health problems are
almost non-existent. Adolescent girls are normally
seen as victims and easy prey of (often older and

sexual 1

married) men’s exploitation.”' Teenage
pregnancies are currently one of the major problems
facing communities.!? According to the law, sex with
a minor is a criminal offence even with consent. The
perpetrator is considered a rapist and must be tried
in a court of law for this offence. Unfortunately, the
law in South Africa is good enough, but not well

implemented.

Therisk of HIV transmission is high among victims
of sexual assault than to consensual sex. Fortunately,
both reported victims are still HIV negative. The
first girl had a vulval wart, but this might be a signal

of worse things to come. In Black Africans the
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consequence of child sexual abuse is a high prevalence
of HIV infection.!®> The first victim completed a
course of antiretroviral drugs in January 2005, and
now needs another course for the second rape. The
pregnancy is precluding her from getting PEP. There
are no clear guidelines regarding pregnancy and PEP.
The second victim had just finished an anti- retroviral
course in March 2005 and needs another having being
gang raped. There is a need to control this epidemic of
sexual assaults to prevent HIV spread, and to prevent
unwanted pregnancies. The police should carry out
extra-ordinary investigations to apprehend the culprits

and offer protection to the victims.

Conclusion

There is a serious problem of sexual assault of
young girls in the Transkei region of South Africa.
There is a need to control this epidemic of sexual
assaults to prevent HIV spread, and to prevent

unwanted pregnancies.
Ethical Issue
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Abstract

Background: Externalexaminers are generally considered people of integrity, and honesty. The right
to pass or fail students is within their discretion. The examination report that they produce must be
congruent with their actions. The post examination comment by the external examiner for the 4™ year
medical examination in Forensic Medicine stating that students were weak in Forensic Medicine was
not consistent, however, with the marks he awarded to the students.

Objective: To validate the report of external examiner with his action.

Method: Every year an external examiner is invited to conduct an examination of 4" year MB. ChB
students in Forensic Medicine. There were three specialist examiners who conducted an examination
of medical students. The external examiner (Mr. X) has been invited from a pioneer institute for the

last three years. Mr. X also made changes, and approved course contents at the beginning of the year.

Results: There were 97 students who sat for the examination. Of these, 93 (96%) passed and none of
them failed. Only 4% were required to write a supplementary examination. All scripts were marked by
all three examiners. One third of the students (31/32%) who received the lowest marks were exposed to
the external examiner for an oral examination, together with their scripts. The external examiner made
no change of marks in six cases. Of the other 24 students, six students marked were decreased up to 4%,
while the remaining 18 students’ marks were increased by up to 20%20%. One student has awarded a

distinction (75%) by the external examiner (increased from 55% to 75%).

Conclusion: The comment of an external examiner was, however, not congruent with his actions.

Therefore, the external examiner is a magician, but without a magic wand.

Keywords: Medical students, external examination, results

Introduction educational standards is an important part of the

role of external examiners. Standards are judged b
Very little published literature is available on ] ) Juceee by
) ) the quality and quantity of students’ work. They are
the role of external examiners in the assessment of _ . o
. . ) helped by making comparisons of standards within
medical students. The opinion of external examiners _ o
. . ) .. subjects and across institutions.! It has been observed
is crucial and is the gold standard. This is because
. ) that there are variable standards of medical education
they are an independent assessor of standard. Judging
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among institutions within countries. This may be
due to the uneven availability of resources including
quality of teachers. There is also some global variation
in accreditation standards, but certain standards are

considered essential.?

Generally, the educational standard is judged
by the marks awarded to the students which reflect
the performance of the students. The marks given by
examiners range widely.® Therefore, the reliability of
examination marks has yet to be confirmed, though
much work has been done in this area.* Although
examiners have proved to be far from infallible in
their judgments.> In the British educational system,
external examiners are a part of the examining
process. ‘External’ in this context is taken to mean
that the examiner is from another institution and is
involved in teaching courses like those which he/she

examines.®

Success in achieving the desired learning
outcomes for a course or failing to do so can have
far reaching consequences for the students as well as
for teacher. The teachers involved have an interest
in whether learning has been achieved since success
or failure is going to reflect on their selection and
teaching processes.® The external examiner report will
reflect the performance of students and the teacher. It
gives a very bad impression of the teaching staff if the
external examiner makes some negative comments
on the performance of students. The purpose of this

study is to highlight the importance of the external

examiner. It will also provide some critical discussion

regarding the need for an external examiner.

Method

Every year an external examiner has been invited
to conduct an examination in 4% year MB. ChB
students in Forensic Medicine. They used to come
a day before of the date of a written examination.
There were three specialist examiners who conducted
examination of medical students. Only one was an
external examiner but he has been examining students
for the last three years. He also made changes and

approved course content at the beginning of the year.

Results

There were 97 students who sat forthe examination.
Of these, 93 (96%) passed and none of them failed.
Only 4% were required to write a supplementary
examination. All scripts were marked by all three
examiners. One third of the students (31/32%) who
received the lowest marks were exposed to the
external examiner for an oral examination, together
with their scripts (Figure 1). The external examiner
made no change of marks in six cases. Of the other
24 students, six students’ marked were decreased up
to 4%, while the remaining 18 students’ marks were
increased by up to 20%. One student has awarded a
distinction (75%) by the external examiner (increased
from 55% to 75%) (Figure 1).
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Figure 1: Relationship in marks awarded to fourth year medical students in Forensic Medicine by an
external and internal examiner.

Discussion

This case study report is of an external examiner
who is named as Mr. X who was approved by the
university council of a rural university for the fourth
year MBChB students. He came from a so called top
urban university where Mr. X is a quality examiner.
His feedback, however, contradicted his own marks.
He described that students’ knowledge of Forensic
Medicine is poor and it is not in keeping with other
institutions in South Africa. The author received a

message through his faculty head and was surprised

to read the negative remark made by Mr. X. There
are clear contradictions between his words and his
actions. He examined all the scripts, and 31 students
in oral examination. The marks of the students
generally increased, and one student was even given a

distinction by him.

Medical education in South Africa is grossly
divided in medical schools even though country has
achieved independence. The mind-set of apartheid
is still in existence although it was removed in the

Constitution. There are poor communication skills
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among the students at the disadvantaged universities
and therefore performance is underestimated. The
students have gone from problem-based learning to
community-oriented problems and have good practical
knowledge of the subject. Despite the relevance of
communication skills in medical teaching, gender
differences in the performance of the students in
the OSCE are still under reported.’Individualized
Personal Assessment (IPA) has been widely adopted
as a method to assess students in various disciplines.
The validity and reliability of IPA, however, are often
questioned. The lack of correlation between marks
scored in IPA and other modalities of assessment
seems to support this. The inter-examiner variability
and a lack of objectivity on the part of an examiner
creates the potential for bias. The examiners are not
only influenced by the content of answers, but also
by students’ verbal style, ability to communicate, and
the level of confidence. A study conducted by the
author showed that Problem Based Learning (PBL)
encourages a strong sense of autonomy, flexibility,
and openness, and the system seems to inspire the
students with confidence.® With students evaluating
the system, there is also a danger that the evaluation
may priorities students’ needs, and by giving them a

free hand they may be too subjective in their appraisal.®

Several methods of assessing the clinical
competence of medical students exist. Traditional
methods include short cases and long cases and the viva
voce examination, all of which have been criticised
for lacking structure and standardisation, having poor
inter-rater reliability, and not minimising examiner
bias.! A proposed the OSCE in medical school as a
means of overcoming these issues and improving the
quality of the clinical performance of the students.’
In this study, students and examiners reported
favourable opinions of the process and organisation
of the OSCE conducted during the Medicine and
Therapeutics exit exam. However, students felt that

the OSCE was stressful and intimidating, and the

time allocation was inadequate for the assigned tasks.
More practice sessions/mock exams with adequate
feedback may better prepare students and create a
better environment to assess skills expected of'a doctor
in clinical practice. Further, multi-centred studies are
required to be carried out to assess whether there is
any difference in actual clinical performance between
students assessed by traditional formats compared to
those assessed by an OSCE, and to ascertain the long-
term impacts of OSCE on clinical management of

patients later in their professional life.®

The examiner’s questionnaire evaluated the
perception of the overall fairness of the OSCE, the
range of clinical skills and knowledge tested, the
validity of the measure of clinical competence, exam
administration, the level of information required and
clarity of instructions at each station, the adequacy of
the time allocation for each station, and the level of
stress experienced by the students to minimise their

chances of failing.

The jealousy is not limited to within the
department, but it is also interdepartmental and
relates to other institutions as well. The head of the
faculty abuses his power by suppressing others so that
he can get an authorship in gift. This is the reason
you will probably see that there is a professor who
has published without doing anything. This author
has undergone multiple disciplinary inquiries, which
has affected not only my health and work but also my
teaching. Mr. X commented that MBChB 4 students’
knowledge of Forensic Medicine and Forensic
Pathology is not in keeping with other institutions
in South Africa. He further wrote that the Forensic
Medicine MBChB course at the rural university may
require significant revision. This was the language of
the external examiner — the so-called Mr. Magician
— who has external examiner experience in only
two universities, but Mr. X claims all South Africa.

Furthermore, Mr. X suggested that a more integrated
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forensic pathology course is needed with standardized
international textbooks. Mr. Magician (Mr. X) does
not even know that we are carrying out a teaching
programme based on problem-based learning (PBL).
It is dangerous to restrict resources in learning. Mr.
X’s intention is to look for financial gain by offering
his services in the rural university as Mr. X is more
than willing to assist with the revision of the rural

Forensic Medicine course curriculum.

The Faculty of Health Sciences at the rural
university has completed the first five years of
its problem-based community-oriented teaching
curriculum. The use of SWOT analysis to evaluate
current and future directions can lead to the successful
evolution of any organisation. Most of the student
groups indicated that, in terms of quality, the strengths
of the system were stronger than its weaknesses. They
also pointed out that there were more opportunities
than threats. It was concluded that the PBL curriculum
empowers the students by increasing skills that are

relevant to existing health problems in the community.

Conclusion

The comment was submitted to the faculty head
by the external examiner without any consultation
with internal teachers and thus was malicious and
damaging. It was unprofessional as prime facie
evidence showed that he has promoted students by
himself. Mr. X is a magician of coin but not having
any wand. This kind of external examiner must be

banned from the role of examiner in other universities.
Ethical Issue

The university’s name and the name of the
external examiner were kept confidential. If somehow,
he or she comes to know, then it is not the intention to
defame any individual. It is the interest of the author
to improve the quality of the examining process. This
article was supposed to have been published long ago

but because of time constraints it has been submitted
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for publication only now. The author has ethical
permission for case report publication (approved
project No. 4114/1999) from the Ethical Committee
of the University of Transkei, South Africa.
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Abstract

Background: Thousands of former mineworkers across former Transkei have already passed on, are
disabled, or died due to either mining related diseases or non-natural ways of dying such as accidents,
suicide, or homicide. Many ex-mineworkers have died prematurely, placing a strain on their families.
This has led to dysfunctional families and has created the conditions for children from these families to
commit crime. Compensation could be claimed for mining related maladies, but the non-natural deaths

are unbearable for a resource-stricken family.

Objective: To highlight the problem of poverty and non-natural deaths among former mineworkers,

and to relate the impact on their families.

Method and Material: This research, a retrospective qualitative study on former mineworkers and their
children, was carried out in 2000-01 at the forensic pathology laboratory of Umtata General Hospital
complex, Mthatha, Eastern Cape, South Africa. The records of interviews performed during medico-
legal autopsies in 2000 and 2001were reviewed at Umtata (Mthatha) General Hospital mortuary. The
interviews were routinely performed in relation to victims who were admitted at the Umtata (Mthatha)
General Hospital mortuary.

Results: Eighty-four family records were analysed. Of these, 21 (25%) were found to be former
mineworkers and their immediate family members. There were five mineworkers and 15 children of
mineworkers. Only one was the spouse of a mineworker who had died unnaturally, and one person
was unaccounted for in these numbers. Three mineworkers died because of firearm injuries, one was
assaulted by someone with a knobkerrie, and another one died because of alcoholic intoxication. Two
of them had heavy drinking habits. Three mineworkers were unemployed. The causes of unnatural
deaths were as follows: five stabbed, two from firearm injuries, one from a motor vehicle accident,
one assaulted with blunt object, and three committed suicides by hanging and poisoning. Most of the

victims consumed alcohol.

Conclusion: A high number of former mineworkers died an unnatural death. Poverty could be an
associated as an underlying cause of death.

Keywords: Poverty, unnatural death, socio-economic effect

Introduction 2001, and the proportion of people living in poverty

) S ) in South Africa has not changed between 1996 and
Approximately 57% of individuals in South : L
) o ) o 2001." However, those households living in poverty
Africa were living below the poverty income line in
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have sunk deeper into poverty and the gap between
rich and poor has widened.! Limpopo and the Eastern
Cape had the highest proportion of poor with 77%
and 72% of their populations living below poverty
income line, respectively.! At the same time, South
Africa had 59 935 deaths due to injury in 2000,
which is an overall death rate of 157.8 per 100 000
population. 2 This rate is higher than the African
continental average of 139.5 per 100 000 population,
and nearly twice the global average of 86.9 per 100
000 population.’ Nearly half of South Africa’s deaths
were due to injury caused by interpersonal violence,’

four and half times the proportion worldwide.*

Violent and/or traumatic deaths in the Transkei
region accounted for an average annual rate of 162
per 100 000 members of the population per year.
The common causes of these deaths were as follows:
motor vehicle collisions, 63; fircarm injuries, 43;
stab wounds, 32; and 18 blunt trauma.’Non-natural
deaths are high among young males between 21 and
30 years of age. Poverty has been a major risk factor
in the causation of these deaths.®The rural people of
South Africa are poor. Transkei is an area where a
significant number of people are poor and live on
meagre resources. The Eastern Cape has the highest
percentage of poverty (24%), and this figure rises
to 92% in the Transkei region’ where most of the
people are migrant workers in far-flung areas such
as Johannesburg. Poverty plays a significant role in
committing crime. The poor are both the perpetrators
and the victims of crime. They are vulnerable to
dying once they are injured, as they cannot get care
in a hospital. In rural areas people live with poverty,
violence, abuse, poor health, and unemployment.®
HIV is also the cause and effect of poverty, crime,

and unnatural deaths.

Poverty needs to be alleviated to curb the spread
of HIV in rural communities. There is a high risk of

HIV infection among migrant workers of all ages.’
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A study conducted on former mineworkers by the
author showed that financial difficulties are a common
underlying cause of suicide.'! The burden of having a
family and lack of self-esteem probably contributed to
their suicidal state. Alcoholism is associated with some
mineworkers. Most victims are either unemployed
or inadequately employed.'? Transkei is one of two
regions from which most South African mine workers
used to be recruited, and the destination to which
many return. When they returned home, they face a
lot of challenges such as unemployment, alcoholism,
and financial difficulties. This is a vicious triad that
leads to more poverty. The purpose of this report is to
describe the manner of non-natural deaths and their
relationship with poverty amongst mineworkers and

their families in the Transkei region of South Africa.

Material and Method

This retrospective descriptive study (see my
comments in the abstract) reviewed 84 non-natural
deaths at Umtata General Hospital (UGH) mortuary
duringtheperiod April2000-May2001. Theinterviews
were routinely performed in relation to victims who
were admitted to the Mthatha General Hospital
forensic pathology laboratory. These interviews
always included a discussion about the deceased’s
socioeconomic conditions, alcohol intake and about
their children. The Mthatha Hospital complex is the
teaching unit of Walter Sisulu University (previously
known as the University of Transkei) in the Eastern
Cape Province of South Africa. The hospital mortuary
provides services to Mthatha (Umtata) and Ngqeleni
magisterial districts, which together have a population
of approximately 400 000. Nearly 1000 medico-legal
autopsies are carried out in this mortuary per year.
All deaths from unnatural causes in this region are
notifiable to the police, who then request medico-
legal autopsies. Twice a week the medico-legal
autopsies are conducted at the hospital mortuary. In

each case a close family member who was present
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was interviewed before carrying out the autopsy. This
practice is carried out routinely. The histories of the
deaths were recorded including the names, addresses,
and ages of the deceased, together with the causes of
death, and circumstances of the death. All the autopsy
histories for the specified period were reviewed,

compiled, and collated manually.

Results

There were 84 families that were interviewed. Of
these 21(25%) members were found to be a former
mineworker or their children who were involved in
non-natural deaths. There were five mineworkers
and 15 were children. Only one was the wife of a
mineworker. The cause of death was unnatural in
all the cases. A majority victims were very poor and
drank alcohol. Three of the mineworkers died because
of firearm injuries, one was assaulted by someone
with a knobkerrie, and another died because of
alcoholic intoxication. Two were alcoholics. One was
employed as a security guard, another was running a
business, and three were unemployed. Five children
were stabbed to death, two were gunned down, one
was involved in an accident, one was assaulted, two
were hanged, and two poisoned themselves. One died
of electrocution, and another drowned. Most of the

victims consumed alcohol.

Discussion

Thereis plenty of literature on mineworkers’ health
conditions, but hardly any on non-natural deaths. It
is under researched and therefore under published.
Transkei has a very high population density. Most of
the former mineworkers reside in the far-flung and
remote rural areas of the region. Their homes are
scattered in the wide barren tracts of the Transkei.
The poverty and unemployment levels are very high.!
Transkei is known for its supply of labour to the mines.
Miners are respected because they earn more money
than other people in this area.Mineworkers are known

for their promiscuous behaviour at the mines. Here

is a case of one who had four wives and was killed.
ZY, 53 years ex-mineworker was shot in his place
and died in hospital. He was the owner of a shop in a
location. Police failed to capture the culprits. Nothing
was stolen from the shop. He had four wives and they
all lived at home. He was an ex-miner who returned

from the mines in 1974 and had many children.

Ex-mineworkers’ families are dysfunctional. This
is because they are poor. Here is case of suicide as
the victim could not get a pair of shoes. The mother
is poor, and the ex-mineworker father was non-
supportive. LL, a 15-year-old male scholar, hanged
himself'in the room he was studying. He was a grade
8 pupil. He used to go to school every day and there
were no complaints from the teachers. He was a quiet
boy who lived with the father and stepmother. The
biological mother married someone else and lived
separately with her children. The mother had visited
him. The boy was found hanged. He had requested a
pair of shoes from the father several times and he had

not responded to his request and so he decided to take
his life.

The migrant labours from the Transkei region
created a situation where women described that their
ex-mineworker husbands were not the person they
married. The men were not strong anymore and could
not meet their demands. This was revealed in a case
where a woman poisoned her husband. Her daughter
revealed this before committing suicide. ZZN, a
27-year-old female, committed suicide by hanging.
The reason was written in a suicide note left by her
which was that the mother was not in close contact
with her. The reason has been that the mother had
poisoned the father when he returned from the mines.
The daughter had known the secret. The father’s death
was not reported to the police as an unnatural one.
Father was working in platinum mine in Rustenburg
for 20 years but had not saved any money for a rainy

day. He had been retrenched because of poor vision.



Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Trauma is a leading cause of death in the Transkei
region of South Africa.>** Road traffic accidents
contribute substantially to the number of such deaths,
and more than one-third have been pedestrians. NN, a
7-year-old boy, was knocked down by a car while he
was crossing the road. He died instantly. The driver
paid money to the family for his burial. The father of
the deceased was an ex-mineworker. He was sick and
coughing (and) had two wives and seven children. All

were staying at home and unemployed.

The migrant labour system in the Transkei region
has contributed very extensively to socioeconomic
effects. Former mineworkers are now sandwiched
between scarce resources, and there is little hope of
getting re-employment. They do not have enough
savings to run their families. LD, a 48-year-old ex-
mineworker, was shot dead by an African man. He
died instantaneously. He had been working as a
guard and it appears that the motive for his killing
was to steal his firearm. A bystander called the police,
and the perpetrator was arrested. He used to work in
gold mines for about 20 years and left the mines to
get married. He was jobless for a year as his health
was poor but was forced to join a security company
to earn some money. The money he saved was utilised
to pay lobola (marriage gift). He left behind a wife

and a son.

Ex-mineworkers were strong and powerful when
they were taken to the mines but lost their physical
strength when they retired from service. Most of
them were retrenched as they were weak and non-
productive. WS, a 31-year-old ex-mineworker was
shot dead. He was working as a security guard. The
criminal grabbed him and tried to take his firearm.
He struggled with him until he shot him in the head.
The purpose of the crime was to take the firearm. One
of the culprits was arrested. He was not married and
did not have a girlfriend. He had worked in a gold

mine for seven years in Gauteng. He was retrenched
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about four years ago and on returning began to work

a security guard.

Mineworkers produce children from their
traditional wives back home but fail to maintain them.
Although they go to work in the mines with the hope
of earning a substantial amount of money, they return
with meagre savings. Lack of support of the children
make them grow with no education and, as they cannot
get decent work, they start taking to alcohol or drugs
and end up as a victim or a perpetrator of crime.%SIB,
a 26-year-old male, was stabbed in a shebeen (local
pub). He had a quarrel with a friend who stabbed him.
They were both drunk one evening. The deceased was
not educated and was a builder in the locality. The
culprit was also uneducated and unemployed. They
were quarrelling about liquor. The police arrested
the culprit. The father of the deceased had worked in
mines for about ten years. When he was discharged,
he did not come home. So, the relatives went and
fetched him from where he was staying. All the money
he received he had spent there. He remained sick after

he returned and finally died of a stroke.

Former mineworkers are now sandwiched
between scarce resources, and there is little hope of
getting re-employment. They do not have enough
savings to run their families. Their expenditure is at
its highest when they return, as the children are grown
up and are in secondary or senior secondary school.
These children need to go for tertiary education, and
that is not possible because of poverty. Therefore,
they end up as bitter, angry individuals who indulge in
crime. The discovery of gold provided the base from
which South Africa was able to develop a substantial
industrial capacity, but the mineworkers in return got
poor health and disability. KG, a 50-year-old, was a
retired mineworker from the goldmines. He earned
a monthly wage of R1100. He worked from 1978 to
1998 when he took a voluntary retirement package.

He was awarded R14000. He has five young-children.
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In 1989 he was treated for pulmonary tuberculosis
in the mine hospital and in 1998 for a relapse in the
local hospital. At the same time cancer of oesophagus
was also diagnosed. He died because of complications
from the cancer. He left his all his five children on the

Street.

Financial difficulties were the main cause of
suicide in 87% of victims.!! The poor state of health,
unemployment, and alcohol abuse were contributory
factors and inter-linked in the causation of financial
difficulties.!”

Study limitations

There are several limitations to this study. The
small sample size and history lacking in detail are two
important ones. This study has, however, provided
some insight into some issues leading to non-natural
deaths and poverty among mineworkers of Transkei
in South Aftrica.

Conclusion

The migrant ex-mineworkers have undergone
serious psychosocial trauma, which is the legacy of
mining work. The journey to the mines systematically
stripped them of their expectations, and made them
helpless, disabled, and dependent on their family
members. This probably led to the high number of
unnatural deaths among mineworkers and in their
family members. The pride of mineworkers is stripped
off. Extreme poverty in their families is exposed,
leading to both natural calamities as well unnatural
risks of life, and many of them died because ofit. It is
difficult to number how many non-natural deaths have
occurred in this community, but definitely a very high
number. Most of them could be linked to poverty;
however, there is no proof and there will never be a

way of getting proof, but this is the truth.
Ethical issue

The author has ethical permission for the case

report publication (approved project No. 4114/1999)
from the Ethical Committee of the University of
Transkei, South Africa.
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Abstract

Background: Universities are the powerhouse; they generate knowledge through research all over
the world. A university without research is a black hole that swallows the taxpayers’ money without

contributing much to them.
Objective: To highlight the obstacles to carry out research in a rural university of South Africa.

Case History: Ms. X was enthusiastic to carry out the research in the university She had so far produced
about 100 research articles in peer reviewed journals, despite all odds. She was appreciated nationally
and internationally for her work, but the university under study has humiliated and victimized her. This
report on Ms. X highlights how this rural university is being disadvantaged by not allowing people to
go further. The author will try to present his personal views after informal discussions with various
academics and researchers. The highlights of the de-motivating and inhibitory factors are discussed in

this manuscript.

Conclusion: The main obstacle is lack of transparency and abuse of power at this rural university. The

university functions like a secretive society.

Keywords: Research, motivating and inhibitory factors.

Introduction

Thirteen universities from South Africa feature in
the 2021-2022 list of top 2000 universities compiled by
the Center for World University Rankings (CWUR).
The University of Cape Town ranked 269 globally,
followed by the University of the Witwatersrand at

292. Stellenbosch, KwaZulu-Natal, and Pretoria
University are within the top five universities in
South Africa. The University of Johannesburg ranked
sixth. There are, however, no rural universities in the
rankings in South Africa. In addition, South African

universities are dropping in their rankings.'
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Table 1. Ranking of the 13 best universities in South Africa

2021 Rank 2020 Rank University 2021 score
269 268 Cape Town 77.3
292 275 Witwatersrand 76.9
435 429 Stellenbosch 74.9
483 477 KwaZulu Natal 74.3
580 578 Pretoria 733
674 706 Johannesburg 72.5
924 922 North-West 70.7
1163 1200 Free state 69.3
1239 1158 Western Cape 68.9
1313 1295 Rhodes 68.5
1416 1409 Unisa 68.1
1631 1655 Nelson Mandela 67.1
1950 1936 Tshwane 65.9

Research is vital to know the facts of life and it
promotes the quality of life as well as the longevity of
human beings. It is carried out mainly in universities.
There has always been a great emphasis on research
in the rural university, and a lot of money has been
pumped into it, but it contributed only 0.2% to the
research output in 2014 in South Africa.? According to
the Department of Higher Education (DHET) Report
of 2014, the rural university under study is almost at
the bottom of universities in terms of research output.?
In a recent list of rankings this university is not even
visible (Table 1).

Case History

Ms. X was appointed to this rural university. She
was excited to do research, thinking that it would help
to get promotion. She started publishing significantly

and was awarded a research award but soon these

research publications and these awards become a
problem to her. Subsequently, Ms. X was humiliated
time after time, and year after year by managers.
They wanted to demotivate her so that she stopped
her research activities, although in the university
forum these managers encouraged her to carry out
the research. Since 1996 Ms. X had also been doing
community service, and that also benefitted her in the
form of international and national awards. From 2008
to 2018, Ms. X underwent three disciplinary enquiries
with two suspensions, one forensic audit, and stoppage
of her salary and birthday bonus. Despite all this, Ms.
X has continued working but her research output has

come down drastically.

Discussion

Ms. X was a victim of research publications. She

was not promoted despite all her achievements, but
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that is not enough. The managers tried hard to trouble
Ms. X as much as possible. Discrimination is not
uncommon in this rural university, but this is limited
only to the managers. The people at ground level are
very nice and humble people. There are always protests
to increase the salaries at the university but there has
been hardly any benefitto Ms. X as her salary has hardly
increased. The Human Resource (HR) Department is
working on the instructions of management, without
following any policy and protocol. This practice is to
discriminate against people like Ms. X. In fact, there
is shortage of policy documents and managers do not
try to develop them. This helps them to manipulate
people. There are no norms so usually managers turn
a blind eye to a problem if someone takes one to
them. There is discrimination by powerful people, as
they abuse their power. This discrimination was not
uniform, as union member did not practice it, but the
Human Resource Department practiced it, especially

in relation to salary, leave encashment and so on.

Ms. X has undergone challenges during her
service to the university which is difficult to
describe because of limited space in this article.
The university’s management tried to get rid of Ms.
X from the university as she had become a threat
to fellow professionals. In university meetings, it is
difficult for these managers to explain why they do
not publish. It is something like a concrete house built
by someone in the middle of mud houses. These mud
houses are the many nationals who are appointed
professors. They have lot of influence on local staff.
The residents of the mud houses combine to demolish
this concrete house. This was because the number of
Ms. X’s research publications constituted about 50%
of that of her faculty, and about 25% of the whole
university.> This was the report submitted by an
independent assessor in 2011.° The recommendations
of an independent assessor just remain on the books,
and nothing has been implemented. If this was the

position, then there was no reason to send an assessor

and spend funds on futile work. A lot of forensic
audits have been carried out in this university, but
nothing has been made public. Probably, some of

them are buried in the secrecy of university.

Purposely Ms. X was kept all alone in her
department, so she might not have time for publication
and research. Ms. X took her own time on weekends
and holidays to work on research articles. The
good part of research publications is that they are
measurable and available on the internet. One can
count them, and this is a difficulty managers have,
how to bring Ms. X down. Generally, universities
appreciate their researchers and honour them but in
this is not a culture in this rural university. Higher
management is generally weak, and therefore the
middle management started to abuse power. It may not
be known in South Africa how this rural university is
functioning as reporting is generally carried out by the
same mangers, highlighting all the good things going
on. Thus the purpose of this article is to enlighten the
honorable Ministers of Education and Health so that

they may make a note of it.

There is hardly any introspection as to why some
universities are publishing research articles and others
are not. The simplest answer is that those university
will not promote staff without them fulfilling the
research requirements and publications, while this
rural university hardly cares and, instead, promotes
staff members without them meeting any publication
requirements. Research office at this rural university
introduced another method to promote their favoured
ones, i.e., through inaugural professorial lectures.
Of course, it was started with the approval of higher
management. It takes hardly one hour to get promotion
through this system. Generally, it is said that either you
publish or otherwise you perish, but this is the opposite
at this university. The development of an unbiased
promotion system is important to the legitimacy and

mission of a university  but at this rural university
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research is not a criterion for promotion, and, if it
is there, they do not follow it up. There are many
professors working in university without a single
publication. Generally, there is always an inequality
and bias in promotion but not at this high level which
is visible in this university. Those who publish are
singled out as there is no culture of publications. This

is very well evident in the case of Ms. X.

In Ms. X’s case, the problem started from the day
she joined the department, where se was presented
with a case which was a preventable death. Ms.
X was new and did not understand their culture.
Ms. X has received research awards. She was not
allowed to apply again as she received awards for
two consecutive years. Anyhow, it was a decision
of the higher management of the university, and one
cannot challenge them. Again, the university research
award application was announced in 2005 and Ms.
X applied. She received a platinum award, but this
was stopped a day before handing it over her, and a
disciplinary enquiry (DC) was started. This was the
day when Ms. X became a target to remove her from
the university. Ms. X was cleared of that allegation
of publishing plagiarized work with the help of the
University Union. Fortunately, the chairperson of this
enquiry was a top labour law practitioner of South
Africa. It was after only a few weeks that another
similar enquiry started, which is called as double
jeopardy in law. It was a duplication of her own
article, but the punishment was more serious, DC with
suspension than first enquiry although the charges
were much lighter than first one. This suspension was
very heavy, as it did not allow the person to come to
the university and it did not allow her to leave the city,
but her work was displayed as a poster in the corridors
of the faculty to get appreciation from visitors. Similar
duplications were found among four other professors
in the same faculty, but no action was taken against
them. This time the enquiry commissioner was an

African expatriate who was appointed telephonically.
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They certainly wanted to finish off Ms. X.

Fortunately, the university union was very
supportive and protected Ms. X. The university head is
just like a father of the institution, and he must protect
a researcher from outside and inside threats, but this
was not the case in this rural university. All her research
funds were frozen, and several claims were lost by the
Finance Department. The international prize money
of USA $5000 awarded to Ms. X was not handed over
to her. It was swallowed in the research office. Again,
the research award application was announced but
could not conclude because Ms. X was an applicant.
Meanwhile, Ms. X received an international and a
national award which were not in their control, but

this had no impact on their behaviour.

Ms. X faced all the challenges of no promotion,
financial loss, and humiliation but she did not stop
working, even though time was wasted in DCs so
the research work could not be carried out as much.
They also stopped Ms. X from going to the forensic
pathology laboratory so there was no way to collect
data, and therefore her research output came down.
The faculty head also did not stop troubling Ms. X.
They started a forensic audit and that took many
years but remained unfinished until the present date.
The report of the audit was requested by the research
office as well as by Ms. X, but it remained secret. The
Occupational Specific Dispensation (OSD) started in
July 2009 and was paid to Ms. X in 2009 but then
after that it was stopped, and she was not paid despite
repeated requests. The OSD scale is supposed to pay
all the professionals in South Africa who are serving
in public hospitals, but Ms. X was omitted.> Again,
those favoured professionals who were in the faculty
were silently shifted to the health department, but Ms.

X was not among them.

The DC with suspension was continued by the head
of the faculty. This time a convicted prisoner who was

in jail for years was appointed as the commissioner



1522  Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

of enquiry. This time the management of the faculty
were certain that they would finish off Ms. X. This
commissioner disclosed his intention before the start
of the enquiry by stating to his friend in a city that
he would punish Ms. X. The charges against Ms. X
were very superficial. He promptly declared that Ms.
X was guilty without any supportive evidence. It is
surprising that such an ex-prisoner was appointed
to this position. It is not clear in university policy
documents if an individual who has a criminal record
can be appointed to this position. This is probably
because they themselves were promoted in the same
manner. Therefore, a cat with a cut tail would like to

see another cat without a tail.

The research office is remotely controlled by
the head of the institution, who should get out of
this office as there are no policy documents in place.
Sometimes they show a policy document which does
not have any signature of the council chairperson. The
university’s research output has slowly declined from
1996 to 2018 while at the same time corruption has

kept on growing with the same speed.

Ms. X was a victim of this system, but she never
thought this was possible. She was thinking that the
only way to get to stay in the university through
research publications. There are staff in the university
who admire and appreciate the work done by Ms. X.
She published a sizeable number of articles but the
immediate head in the faculty was not happy. This
was because they expected to see their name in these
publications. At that time, higher management was
not so bad, and the research director was excellent,
as she promoted publications. She was pushed to
the head of the institution and Ms. X was promoted
one step higher despite all the faculty managers
being against this decision. There are two types
of suspension according to the Rhodes University
protocol governing suspension. Ms. X did not fit

into those criteria. Rather, Ms. X was not suspended

when there was a serious charge of plagiarism, but
she was suspended on a lesser created charge.®Ms. X
cleared all the disciplinary enquiries and retired with
full respect in 2018, which was published in the news

media.’

There is rampant corruption going on in the
university and it is known to everyone. A good
example is that Ms. X’s personal research funds
were taken away without any explanations by the
research office. It was also not explained by the
finance department of the university. After reporting
the matter to the university head, no action was taken.
It indicates some suspicion regarding his position.
When Ms. X raised this question with the head of the
institution, he simply said nothing had happened. Ms.
X was surprised by his statement. Thousands of rands
were taken away from a researcher who was retiring
and for her nothing happened. An HR clerk promoted
himself, and increased his salary by himself, and all
relevant papers were put on the desk of head, but there

was no reaction by the same head.

Ms. X wrote dozens of letters to the head of the
university and HR, but very few were answered.
There is no culture of replying to a letter. Then Mr.
X wrote a letter to the institute auditor on her request

as follows:

Dear Mrs. D, I request you to audit all the research
funds if you can go back. These funds are generated
by me through research publications. These are two
accounts. 1. Personal research publications account.
2. Department research publications account. Mr. X
is not getting any information, and nobody prepare to
help me. It looks like that someone is dosing with bad
intention. Attached herewith some examples or copy
was issued by research office, but these are not only
one. Every year (2001 to till date), I received money
from DoE through research publications. Please take
audit it from 2001 if possible. Thanks, Mr. X.
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The head of the rural university’s intention is not
to bring the university in line, and he is ignoring all
kinds of proof of corruption submitted to him. This is
only a small example of it: Ms. X’s reply from head

of the rural university was as follows:

Dear Ms. X, I am concerned about the email
below. Ms M reports to me, and no staff member has
the power to request her to institute audits. And in any
event, this request is not reasonable. Please refrain

from this kind of thing in future. Rgds r

Ms. X has written several letters to all the levels
but there has been no progress with her problem. It
is difficult to estimate the total financial damage to
Ms. X, but it is very heavy.® Her pension has reduced
because of the low salary paid for a long time.’
The publish or perish dictums is commonly used in
universities but in this rural university a new dictum

has developed, “Publish and perish.”!°

Conclusion

The main obstacle is the lack of transparency
and abuse of power. The university functions like
a secretive society without any accountability. The
control system is just like in Afghanistan as there is
multiple organ failure.® There is a need to change
this culture if you wish to develop a viable university

which can serve the community.
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Abstract

Background: The smoking of tobacco is one of the most important confounding factors contributing to
lung pathology. It is therefore essential to know the degree of prevalence of smoking in the community
of former mineworkers of the Transkei, who constitute one of the groups in South Africa most affected
by smoking.

Objective: Prevalence study of smoking among former mineworkers of Transkei, South Africa

Method: This is a record review study from the Benefit Examination Clinic, which was carried out

once a week at the chest section of Mthatha Hospital in Transkei.

Results: 466 ex-mineworkers were studied for their smoking habits. Non-smokers were lower in
number at 97 (21%), the number of ex-smokers was 226 (48%) and smokers numbered 143 (31%).
Little more than three-fifth were smokers - 89 (20%) - and ex-smokers - 142 (30%) - who were in
their middle age (40-59yrs). Between 1% and 5% were observed to be in the extreme ends of their age
groups (<40 &>60).

It was observed that among the ex-miners who had worked in the mines for a period of 10 to 19 years,
the ex-smokers constituted 26%, the smokers 17% and non-smokers 9%. The ex-smokers, smokers
and non-smokers were in a proportion of about 5:3:2. The population of smokers peaked from 15% for
those with a mining history of nine or fewer year’s underground to 42% for those who had been mining
for 10 to 19 years and fell almost at the same rate from 42% to 22% in the group with 20 or more years
of mining. Non-smokers among the sample increased from 5% (nine or fewer years) to 9% in the 10 to
19 years group, and ultimately settled at 7% when they had worked 20 years or more.

Conclusion: The prevalence of smoking among ex-mineworkers is high (79%) in the Transkei region
of South Africa.

Keywords: Prevalence, tobacco, smoking, ex-mineworker, bad effects, and education.

Introduction smokers in South Africa contribute nearly R5,5 billion
. _ i ise dut d VAT al to th t
South Africans have puffed their way through o exclse Quly an alone 1o the governmen
o . . o . ., exchequer. The total number of cigarettes sold in South
25 billion cigarettes, according to a “social report

released by British American Tobacco (BAT) SA in

June 2002. The report says the tobacco industry and

Africa was 25 billion (1,2 billion packets).'Smoking-

related deaths are projected to rise to 10 million a year
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by the 2020s, and 70% of these deaths are expected
to occur in the poorer countries.” Lung cancer, one
of the few malignancies for which the main cause is
known and can thus be prevented,is on the increase,
especially in developing countries that have been

targeted by tobacco companies.?

The estimate for South Africa is not available, but
it seems to be a more serious problem in this country
than elsewhere, especially in the ex-mineworkers
of Transkei. Patients who visit the Umtata General
Hospital’s Benefit Examination Clinic (BEC) state
lung complaints as their major reasons for consulting
a doctor, and most of the patients seen at the hospital
with chest complaints are former miners who also
have a habit of smoking. Therefore, the purpose of
this study was to determine the prevalence of tobacco

smoking among ex-mineworkers of the Transkei.

Patients and Methods

Transkei has very high population density. Most
of the former mineworkers reside in the far-flung and
remote rural areas of the region. Their homes are
scattered in the wide barren tracts of the Transkei. The
poverty and unemployment levels are very high. The
eighteen districts in the Transkei form the catchments
arca for the Benefit Examination Clinic (BEC).
However, the main bulk of patients emanate from
the adjoining areas like Tsolo, Qumbu, Mqanduli,
Libode, and Nggeleni and other localities. The
examinations for the purpose of this research were
carried out in the morning hours of every Wednesday
for a five-hour period at a time. This day was chosen
for the convenience of the doctor, as the hospital area

remains unutilized by the other hospital doctors.

During a two-year period from May 1997 to May
1999, 2080, former mineworkers were examined at the
Benefit Examination Clinic (BEC) at Umtata General
Hospital (UGH), a tertiary hospital attached to the
University of Transkei in Eastern Cape Province.
The UGH is the main hospital serving a population of
about seven million in this area. It is under-resourced
and the only hospital which serves the mainly black
community in this region of the Eastern Cape. The
photographs of the X-ray plates were marked as
follows for each participant: ex-smoker (ES), smoker
(S), or non-smokers (NS). All the data collected
from the X-ray photographs was analyzed by Epi6
Info computer programme. The result is displayed in
tables.

Results

The records of 466 ex-mineworkers record were
reviewed. The data revealed the following numbers:
ex-smokers 226 (48%), smokers 143 (31%) and non-
smokers 97 (21%) (Table 1). The highest number of
ex-smokers - 142 (30%) - was recorded in the 40 to
59 age group. Similarly, smokers - 47 (10%) - and
non-smoker - 89 (20%) - were highest in number in

the same age group in this study (Table 1).

The duration of mining between 10 and 19 years
was associated as follows with ex-smokers (26%),
smokers (17%), and non-smokers (9%). (Table 2).
The smoking increased from 15% (9 or less years) to
42% (10-19 years) between the first two age groups of
mineworkers (Table 2) and decreased from 42% (10-
19 years) to 22% (20 years or more) in the latter two
groups (Table 2).

Table 1. Relationship between different age groups with ex-smokers, smokers, and non-smokers in former
mineworkers of the Transkei

Age Groups (Yrs.) Ex-smokers Smokers Non-smokers Total
30 to 39 22 (5%) 19 (4%) 15 (3%) 56 (12%)
40 to 49 69 (14%) 48 (11%) 24 (5%) 141 (30%)




Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1 ~ 1527

Cont... Table 1. Relationship between different age groups with ex-smokers, smokers, and non-smokers in
former mineworkers of the Transkei

50 to 59 73 (16%) 41 (9%) 23 (5%) 137 (29%)

60 to 69 46 (10%) 29 (6%) 22 (5%) 97 (21%)
70 + 16 (3%) 6 (1%) 13 (3%) 35 (8%)
Total 226 (48%) 143 (31%) 97 (21%) 466 (100%)

Table 2. Years of mining in relation to ex-smokers, smokers, and non-smokers of ex-mineworkers of the

Transkei
Mining Groups (Yrs.) Ex-smokers Smokers Non-smokers Total
1 to 4 4 (1%) 1 (0%) 1 (0%) 6 (1%)
5t09 43 (9%) 23 (5%) 23 (5%) 89 (19%)
10 to 14 63 (14%) 49 (11%) 24 (5%) 136 (30%)
15t0 19 58 (12%) 28 (6%) 20 (4%) 106 (21%)
20 to 24 25 (5%) 26 (5%) 10 (2%) 61 (13%)
251029 17 (4%) 4 (1%) 7 (2%) 28 (7%)
30+ 16 (3%) 12 (3%) 12 (3%) 40 (9%)
Total 226 (48%) 143 (31%) 97 (21%) 466 (100%)
Discussion underground mines, and to celebrate that they have

There are various estimates of life expectancy in
South Africa. Statistics South Africa estimates that
the life expectancy in 1996 was 52.1 years for men
and 61.6 years for women.* The Transkei region,
being mainly rural and mostly poor, also carries a
high burden of sick and unemployed ex-mineworkers;
the life expectancy is probably less than the national
average. Smoking among ex-mineworkers is quite
common as a socially accepted part of Xhosa culture.
The prevalence of smoking (inclusive of ex-smokers)
among ex-mineworkers is almost double (79%) than
that of the general population (46%) in the Transkei
(Table 1).°> The mining job is difficult and stressful.
These mineworkers live in a group so there is always
group peer pressure. Smoking and alcohol are used

as a recreation method when they come out from the

come out alive from the narrow rocks where they
were digging, given the dangers inherent in the work
that they do.

About half (48%) of mineworkers have given up
their smoking habit because of the condition of their
health, probably as advised by health professionals,
or their health has deteriorated to such an extent that
there is no choice except to stop smoking (Table
1). The fact that a large number of ex-mineworkers
are smokers could be understandable as most of
the mineworkers are illiterate and not aware of the
consequences of smoking; or even when they are
aware of the dangers of smoking, they often minimize
the effects of it. The task of working underground is
very stressful; therefore, smoking and drinking are

used to relieve the stresses of hard work and to relax.
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Socially too, smoking and drinking are often the only

activities available on the mines.

Many former mineworkers (48%) have stopped
smoking, however (Table 1), while it is a known
fact that smoking is also associated with genetic
predisposition. Some individuals will never smoke,
and some will never stop, depending upon their
spectrum of vulnerability. About one-fifth (21%) of

the mineworkers have no smoking history (Table 1).

A lesson could be learnt from the fact that it is not
necessarily difficult to stop smoking. By interviewing
several mineworkers, it was found that they stopped
smoking on their own as they recognized and
realized the adverse effects of smoking. Coughing
and exacerbated sputum production in many of the
mineworkers made them to decide to stop smoking.
Twenty-one percent (21%) of non-smoking ex-miners
were comparatively healthy in comparison to smokers
in the same age groups, although they too had been
exposed to dust in the mines just like their other

colleagues (Table 1).

Passive smoking is another problem. It was
difficult at the time when the sample subjects were
working to avoid passive smoke inhalation, as
there was no provision for separate hostels for non-
smoking mineworkers. The life in hostels was very
crowded and no law was in existence to safeguard
the rights of non-smokers. Many toxins are present
in higher concentrations in side stream smoke than in
mainstream smoke and, typically, nearly 85% of the

smoke in a room results from side stream smoke.°

Only 23 (5%) mineworkers were found to be non-
smokers in the middle-aged group. The youngest and
oldest mineworkers - of <39 to >70 years - who had
no history of smoking were few, averaging only 13
men or 3% of the total sample (Table 1). The number
of smokers was more than double at 48 (11%) among

the middle-aged group, and almost equals 1%-3%

more than non-smokers in the extreme age group
(Table 1). It is difficult to estimate the number of
demised mineworkers, but certainly in the last six
years the corpses that were brought for autopsies
were also found mostly to have been smokers. The
mortality related to smoking is high, although it
remains underestimated. According to the author’s
experience, the Umtata General Hospital’s records
indicate that smokers are more prone not only to death
from lung disease but also of dying younger than non-
smokers. This may not be an irrefutable observation,
but there is need for a study on the relation between

youth mortality and smoking.

The duration of time-spent mining could be
correlated among ex-smokers, smokers, and non-
smokers (Table 2). The quitters registered the highest
number in all the categories of ex-smokers (26%),
smokers (17%), and non-smokers (9%) among
mineworkers who had worked in the mines for
periods ranging between 10 and 19 years. After this
the number of quitters decreased in frequency in all
the categories of smokers. The ex-smokers, smokers
and non-smokers were in proportion of about 5:3:2.
It means that when five mineworkers decided to quit
smoking, for instance, three were still smoking, and
only two could be non-smokers. These non-smokers
were in the minority of course but could be smoking
passively in the overcrowded hostel environment.
The relationship between smokers (including ex-
smokers) and non-smokers was not consistent and
was statistically insignificant (Table I). The longer the
period the former miners had spent mining, so too did
the mineworkers tend to acquire the habit of smoking,
but after developing lung problems they dropped
their levels of consumption of tobacco. The pattern
of smoking was found to increase markedly with the
increase in the duration of mining and tapered off later
in the same period. The population of non-smokers
was at an all-time low and remained more or less

constant in all the years of mining.
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A maximum number (52%) of ex-mineworkers
fell in between 10 to 20 years of mining history,
while 20% had worked nine years or less than that.
The mineworkers who worked more than 20 years
constituted 28% of the total number of mineworker
(Table 2). The number of smokers rose slowly from
15% among miners who had spent nine years or less
in that occupation and peaked to 42% among those
who had been mining from to 10 to 19 years and again
fell almost in the same proportion from 42% to 22% in
their next 20 or more years of mining experience. The
number of miners who had never smoked increased
from 5% to 9% over a mining period of ten years, and
ultimately settled down at 7% when they had worked
20 years or more (Table 2).

Increased risk of developing lung cancer depends
upon the age when a person starts. The younger
a person is when he starts smoking, the greater the
risk of developing lung cancer. Death rates increase
approximately in proportion to the duration of
smoking: doubling the duration of smoking from 10
to 20 years increases the incidence of lung cancer 16
times if daily cigarette consumption remains constant.
12 The amount of tar in cigarettes is also important
but less so than the number smoked or the duration of
smoking. Chronic bronchitis and industrial bronchitis
are similar, but the latter is not associated with
cigarette smoking. Both are associated with mucus
gland hypertrophy and goblet cell hyperplasia in large

airways.’

The cheap rate for hiring labour in South Africa’s
mining industry also meant that mining employers
hardly cared for the dangers associated with smoking
among its employees in a hazardous environment. The
bad effects of tobacco smoking are underestimated.
The two commonly used legal drugs, alcohol, and
tobacco, are more frequently consumed than all other
illegal drugs combined among miners, with disastrous

consequences for their health. !> Smoking is even
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more acceptable than alcohol, and often people have
an indifferent attitude about its harmful effects in the

community.

The burden of proving that disease is occupational
in origin lies with workers. They must find physicians
who are convinced that their illnesses are occupational
in origin or that their illnesses were aggravated or
hastened by occupational exposures. Physicians
must then be able to convince referees who hear the
cases that the diseases are indeed work-related. Since
occupational lung cancer does not have distinctive
clinical features, if an ex-mineworker with lung cancer
has smoked cigarettes, has had diagnostic X-rays, and
has also been occupationally exposed to silica dust in
gold mines, an expert medical witness, using clinical
judgment, still cannot say that the disease is without

question occupational in origin.®

Among the ex-mineworkers who have been
examined at the Umtata General Hospital, there
is evidence to show that many of them have lung
disease in one form or the other, mostly due to dust
inhalation,’ arising from when they were still working,
or from tobacco smoking or from a combination of
both. However, there is also clear evidence to show
that most of the miners who are sick are also smokers
or have been smokers, but for the latter the decision to
quit smoking has been made late because their former
habit of smoking has already done some damage to
their lungs. But apart from the clinical evidence of the
consequences of smoking, many ex-mineworkers have
smoked while they were employed and continue to do
so. For reasons that we have not necessarily pursued
in this study, there is clear evidence nonetheless that
tobacco smoking is a prevalent habit among the ex-

mineworkers of Transkei.

Conclusion

The prevalence of smoking is very high (79%)

among ex-mineworkers in the Transkei region which
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Abstract

Background: Alcohol and crime are two-in-one, inseparable from each other as most of the crime

in South Africa is carried out under the influence of alcohol. Many deaths as well in South Africa are

attributed to alcohol consumption but, despite that, alcohol is available everywhere in country.

Objective: To highlight the problem of alcohol and crime in the Transkei region of South Africa.

Method: This case study is based on the case report histories which were obtained from the Mthatha

Forensic Pathology Laboratory.

Results: These are ten cases that provide examples of alcohol related deaths. All these deaths were

caused by stabbing (except one) where the perpetrator or victim or both were intoxicated. The primary

underlying cause of these fight was either money or girlfriends. The history, culture and circumstances

of these deaths are discussed in this manuscript.

Conclusion: Alcohol is a major cause of crime in the Transkei region of South Africa.

Keywords: crime, alcohol, stabbing, and death.

Introduction

The global burden of alcohol related deaths
and disability was between 1.6% and 9.2% of the
population in the year 2000.! This was high in
developing countries and low in the developed world.
The total disability adjusted life years accounted for
4.5 billion years lost.'South Africa is a high mortality
country. A preliminary estimate of the total burden of
alcohol related crime in South Aftrica is 6-7%, ranking
it third after unsafe sex and interpersonal violence.?
The amount of alcohol consumption per capita in
South Africa is the highest in the world. > Roughly,
one in four males and one in ten adult females
experience symptoms of alcohol problems in this

country. The burden of alcohol mortality and trauma

is extremely high, with just under half of all non-
natural deaths in 2002 related to alcohol consumption.
The blood alcohol concentrations are greater or equal
to 0.05g/100 ml and were found in up to two-thirds of
all cases tested annually at trauma units in three cities
between 1999 and 2001. 4

Both quantitative and qualitative studies
conducted among adolescents and young adults in
Gauteng Province between 2002 and 2003 point to
strong links between drinking and engagement in
risky sexual behaviours. Specifically, frequency of
alcohol use, the quantities consumed, and problem
drinking are associated significantly with the number
of sexual partners a person has had and engagement in

sex that was later regretted.” Almost one in five HIV
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patients studied at a large infectious disease clinic in
Cape Town in 2003 met criteria for an alcohol use
disorder. These patients were more likely to have

symptomatic HIV infection.®

In one of the small towns with a population of less
than 7 000 people, there were 64 known illegal outlets
for the sale of alcohol. It is confirmed by the police
that over 90% of crimes in this place were related to
alcohol abuse. The alcohol is often purchased with
social grant money and, as the illegal shebeen owners
were also micro-lenders, many were, in fact, paying
huge interest on their alcohol consumption. In line
with data elsewhere in the country, the connection
between alcohol abuse and victimization was clear.’
Alcohol makes people very vulnerable; young girls,
for example, become vulnerable to rape as a result of
getting drunk, very often in illegal shebeens where
underage drinking is allowed. "The purpose of this
article is to highlight the problem of alcohol and crime

in the Transkei region of South Africa.

Case Histories

Case No. 1

LM, a 32-year-old male, was stabbed to death
on 20/07/2000 in the evening. He was stabbed by
three people at Polla Park where they lived together.
They had a quarrel and stabbed him. The killers had
alcohol and were drunk, and they met on the way to
the deceased who was doing business selling fruit in a
tuckshop. All the perpetrators were unemployed. The
victim was an ex-mineworker, and his mother is a
housewife. He had four siblings, three of whom were
dead.

Case No. 2.

ZM, a male of 19 years, was attending a party at a
festival on the campus of the University of Transkei. It
was during night on 29/04/2001. He was intervening

on behalf of someone when another person turned to

him and stabbed him. He was brought to casualty and
died there. A stab wound on the right ventricle was
seen through the 3" intercostal space on the left side.
His father had previously died from a stroke, and his

mother is a clerk in the Department of Education.
Case No. 3

BN, a 20-year-old male, was in the tavern (place
of selling liquor). He was hired by a certain father
to look after his cattle/sheep. He met his friend in
a liquor shop as he went to buy liquor. His friend
became hostile, started fighting stabbed his friend.
The deceased died in Qunu at 12H00. His father had
previously died in a mining accident and his mother

is employed.
Case No. 4

SB, a 26-year-old male, died from a stab wound
in a shebeen. He had a quarrel with his friend and was
stabbed by him. They were both drunk at 16HOO on
Friday in Ngcengane location in Umtata Magisterial
area. The deceased was not educated and was a
builder in the locality where he schooled until Grade
4. The culprit was also uneducated and unemployed.
They were quarrelling about liquor. Police arrested
the culprit and bail was paid for him. The father of the
deceased died due to a stroke. He used to be a dipping
man and worked in a gold mine for ten years. He
was discharged and didn’t come home so they went
to fetch him as they don’t know why he wanted to
remain there. He didn’t have any money as whatever
money he earned he spent there. After about five years
he died at home. He was sick and was coughing and
used to drink alcohol. The mother of deceased is alive
and is a housewife. The deceased was helping the

family with work as he was the eldest son.
Case No. 5

TM, a 20-year-old male, was stabbed to death on
16/9/00 and he died on the spot. Since he was stabbed
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by a known person, the culprit was arrested. He
was stabbed in Palo location in Nggeleni in a witch
doctor’s ceremony where they slaughter goats and
cattle and brew liquor to drink. The deceased went to
his mother’s home where there was a party. He was
stabbed by his cousin under the influence of alcohol.
They were quarrelling about a girl who belonged
to the accused. The father of the deceased was not
working. Previously he was working in Cape Town
as a labourer for a carpenter. He also worked in a gold
mine for 16 years and came back from the mines in
1966. He was working underground as a foreman.
He used a spade to lift stones. He became sick after
leaving mines and was diagnosed with TB and he
was treated in Tygerburg Hospital. He used to live
in hostel and there were 20 people in one room. He
is now a pensioner. The decease’s brother was shot
dead in Umtata in 1995 when he intervened during a
robbery, and one of his sisters died early. He leaves
behind six sisters, two of whom are working in Cape
Town, one is married, two are in school and one is a

mentally retarded sister.
Case No. 6

LR, a 33-year-old male was drinking in a sheeben
along with a friend. Both were injured but he died.
It happened on Wednesday 31%January 2001 in
Bongeeni location in Umtata. It was about 24H00
(midnight) to the early hours of Thursday on 01-02-
2001. After stabbing him his attackers threw him in
somebody’s garden. The body was found on Thursday
at 2h00 (01-02-2001). The Headman informed the
family and the cousin of the deceased identified him.
The deceased was working as a part-timer in Telkom.
He was a labourer. He was unmarried and had three
children with his girlfriend. He left his mother when
he was two years old and was brought up by some
relative’s mother somewhere in Johannesburg. His
mother has never seen him since then. He was brought

to casualty as dead.
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Case No. 7.

AM, a 23-year-old male, died on Saturday 27
August 2000 in the morning. He was with a friend
who friend left him in his place to go with a girlfriend.
When friend returned in the morning at about SHOO he
found him in the bed dead with blood. There was a gun
near him. The house was closed but not locked. They
had been drinking in the night. They are suspicion as
they had had some quarrel with a Zulu person two
weeks ago in a shebeen. They called him “Ngingin.”
After checking on the computer, the police said that
the gun was a stolen gun from Durban. Andile did
not have a gun. There was also a problem in the area
(Zimane) among men in the location. There were
two groups who were quarrelling. Andile helped his
father in his job like plastering, painting, etc. Andile
wrote Grade 12 twice about four years back and then
stopped studying. He had quarreled with the Zimbane

men.
Case No. 8

SQM, a 61-year-old of male, was involved in
a fight between a father and son. All of them were
drunk. There was no ceremony. The fight took place
at the home of the father and the son. It is a locality in
the Umata area called Kaplani. The deceased was on
a pension doing nothing. Previously he was working
in a firm making cardboard. He left five children and
wife, all of whom do nothing. After being stabbed
three times, he died on the spot and the culprit ran
away. Now he has been arrested and the police took

him away to the police station.
Case No. 9

A 21-year male was stabbed on Christmas day.
He was on a street in a location Umtata at 15SH00. He
was drunk (25/12/2000). He was taken to hospital and
died on the way to hospital at about 16H00. He was a
student in Grade 11 at school.
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Case No. 10

SG, a 22-year-old male, was stabbed by three
men at the municipality tip in Simpane on 8/05/2001
at 17HO0. There was a quarrel between the deceased
and the three people. All three were drunk, except the
deceased. He died on the spot and was taken to funeral
parlour. The deceased did not have a house and lived
in a shack. His father was died in motor vehicle
accident, and his mother was drowned in a river. He

had three siblings; two were alive but unemployed.

Discussion

The association between alcohol and crime is
widely prevalent, under researched and therefore is
not documented in the literature. It is very closely
link with culture as anyone is allowed to drink and
anywhere. It is written in bottle stores: Alcohol is not
for sale to persons under 18 years, but this regulation
is not implemented. A lot of school children are in
the habit of drinking alcohol, according to a study
carried out with rural school children in South
Africa.® Alcohol is freely available even on the side
of roads. Ladies selling fruit are also have alcohol for
sale, especially at taxi stands. The nights are more
difficult in this region as many people are found
drunk. The cases described in this report are based on
ten case studies, but this is justthe tip of an iceberg.
Alcohol is the mother or father of crime. Criminals,
before committing robberies and murders, generally
consume alcohol. Most of the quarrels and killings are
associated with some kind of alcohol use by one or
other or both people involved at times. Transkei was a
former black homeland which was merge with South
Africa, when the country got independence. People

are poor and living on very limited resources.

The families are fragmented as a large number of
children do not know the name of their father. Fathers
also do not know where their children are living. The

burden of bringing up children is on the mother or

on grandmothers. Mother are either single mothers
or divorced. Mothers are feeding their children from
social grants. Alcohol consumption is very high, and
it is the cause of family violence.’ People are roaming
the streets at night drunk. The lives of the people
have no meaning as they are taking risks every day.
This is the reason a lot of people die unnaturally. An
autopsy study carried out by the author between 1993
and 2015 showed there were 26 855 unnatural deaths,
and of these 5205 (20%) were caused by stabbing. !’
It is very common to see drunk people on the roads
and sometimes killed by motor vehicles. One will
find people quarrelling over small things. There is
a culture among Xhosa people to carry a knife with
them, and therefore it is a readily available weapon to
use. It is dangerous when a person is drunk. They kill
or get killed by someone. This is also a reason why the
majority criminals will not be traced. It often becomes
a case of an unknown man killed by another unknown
man. Alcohol is contributor to a high number of
homicides. A record of 12618 (5%) autopsies on
victims of homicide between 1993 and 2015 were
studied and showed the average murder rate was 85
per 100 000 of the South African population, which is
the highest in the world.'!

There is a trend of using alcohol for celebrations
such as when matric results are published or at
circumcision ceremonies or even sometimes when a
child passes Garde 10 in school. People always try to
find an occasion to drink alcohol. It is a very common
practice, especially at Christmas, although even long
before Christmas they start celebrating Christmas with
a braai party with alcohol. Xhosa people also have the
custom of attending funerals which is a very good
custom to pay last respects to a dead person. They fly
from far away to attend the funeral services. Xhosa
people take life very philosophically and therefore
they enjoy it by taking alcohol. They do not believe
much in tomorrow. This is a reason they spent their

money very fast. This also comes from the apartheid
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era when they could have got killed at any time by the

ruthless regimen of apartheid practitioners.

Conclusion

Alcohol is a major cause of crime in the Transkei
region of South Africa. It leads to a high number of
premature deaths. Alcohol is imbibed in their culture,
but this must change. The availability of alcohol must
be reduced, so that many lives could be saved. It
would also prevent economic losses in the country.
If one calculates the total cost of the consumption of

alcohol, is astronomically higher than the benefits.
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Abstract

Background: The implementation of choice arising from the Termination of Pregnancy Act of 1996
(Act 92 of 1996) is a challenge in South Africa as there are many abortions that are still carried out
by illegal abortionists in the Transkei region. This raises the serious question as to why the women do
not prefer to go instead to a designated legal abortion clinic which carries out safe abortions in South
Africa.

Objective: To study the underlying factors which prevent women from going for an abortion to
designated legal abortion facilities.

Method: This qualitative research was carried out by medical students who visited both the legal and
illegal facilities in Mthatha in 2015 for their assignment during the rotation of their subject of speciality.

Result: The legal clinics are not user-friendly, the staff misbehave with the girls, they cast doubt on
their confidentiality, and they take a long time to do the abortions, while the illegal abortionists charge

DOI Number: 10.37506/ijfimt.v16il.17720

money for their services but they are quick and keep confidentiality.

Conclusion: Legal abortion clinics are not user friendly.

Keywords: Abortion, confidentiality, illegal abortion, abortion clinic

Introduction

Each year about 44 million induced abortions
occur worldwide, according to the World Health
Organization.' Around fifty percent of these abortions
are carried out in unsterile conditions and, therefore,
they are unsafe, contributing substantially to maternal
morbidity and leading to approximately 13% of
maternal mortality.! Every year, about 19-20 million
abortions are done by individuals without the requisite
skills, or in environments below minimum medical
standards, or both.’Most of the unsafe abortions (97%)

occur in developing countries,” mostly in Africa, Latin

America, and South East Asia where abortion laws
are more restrictive, the unmet need for contraception

is high and the status of women in society is low.?

The Choice on Termination of Pregnancy Act,
promulgated in 1996 in South Africa, provides for
abortion on demand up to 12 weeks of gestational
age, and under certain circumstances between 13
and 20 weeks of gestation age, and under limited
circumstances after 20 weeks.*The Medical Research
Council (MRC) found that 425 women died as a result
of unsafe abortions prior to the implementation of the

Choice on Termination of Pregnancy Act.’> The sole
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aim of this Act was to improve women’s health and to
prevent unnecessary deaths. A study conducted by the
MRC showed that there had been a dramatic decrease
in maternal mortality (91%) and maternal morbidity
(50%) after this Act was implemented.®

The circumstances under which women obtain
unsafe abortions vary and depend on known traditional
methods and the types of providers present. Health
professionals are prone to use instrumental procedures
to induce the abortion, whereas traditional providers
often make a brew of herbs to be drunk in one or more
doses.”The purpose of this study is to understand
the factors which are stopping women to go to legal
clinics despite the fact that they are free, hygienic and

the risk of complications is minimal.

The research was conducted in the Transkei in
South Africa, a region where there is widespread
poverty and lack of education. The prevalence of
many local beliefs regarding treatment also sometimes

creates health problems in this region.®

Method and Material

During the time when medical students at the
University of Transkei were doing two weeks of
rotation, they were given an assignment to compete
their course of study. Two of these students voluntarily
chose to find out about legal and illegal abortions. The
legal abortion site was a local hospital which was not
difficult to access given they were medical students,
but it was more difficult to access illegal abortion
places to find out how they conduct abortions. They
planned a strategy and in two days they obtained first-
hand information about illegal abortions. One student
become a client (using an informer) of an abortionist
and the other became a friend to accompany her. The
conversation with the illegal abortionist was recorded
when the site was visited, including how they carry
out an abortion. An interview was also conducted

with a 15-year-old client of the abortionist. She had
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undergone an illegal abortion. This research was
carried out voluntarily by the two medical students,

keeping full confidentiality and ethical values in mind.

Results

The only government clinic that does abortions
in rural hospital is the X women’s clinic. When
informers first went to the clinic to get some
information about the kinds of patients that they see
they had an unwelcoming response from the nurses.
They did not pay attention and they were unwilling
to attend to them as they asked them questions about
their service. All that they were told was to go to the
procedure room where the evacuation was done by a
doctor. They were wearing lab coats, so the staff just
thought they were part of the group of students who
had a task to observe the procedure. They then went
to the procedure room to observe. It is a big room with
about four patients inside who were separated from
each other by curtains, but they could see each other
because the curtains only covered their lower bodies.
So, there was no privacy at all and that could be a
reason patients do not go to the public clinic (legal

clinics) to have an abortion.

When they went to the clinic on another afternoon,
they were not wearing lab coats. At the clinic door
there was a notice saying that people who wanted
to be served at the clinic should bring their identity
documents. They went inside the clinic and the nurses
were busy with their own conversations and they
attended to the students only after some minutes. The
first thing that they said was, “If you are here for the
abortion, your peers have left already.” It was around
14:00 and they explained to the nurses that they were
medical students, and they wanted to know about the
kinds of patients that they see there every day. They
were given a book where they recorded the details of
patients coming in for the purpose of statistics and
they then asked about the notice that was on the door.

The staff said that people used to come to the clinic
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and give them false names and then the real person
whose name was used initially would find it difficult
to get the required services. In addition, they also

ended up with false statistics.

The clinic usually sees about 70 patients a day.
Patients from as young as 13 years to patients as old
as 49 years of age come to the clinic. The gestational
age of the patients was from 6 weeks to 18 weeks.
Some patients however had an empty uterus. They
also do an HIV test for every patient they see but the
kit was out of stock the first time the students went
there. They do two procedures: medical abortion
and manual vacuum aspiration. Most of the patients
had manual vacuum aspiration according to the
statistics that they gave them. The women’s clinic is
in an isolated place behind other departments so that
patients feel comfortable because they are not seen by
other people when going for an abortion. The waiting
room is big enough to accommodate many patients so
that they do wait outside where they can be seen by

people passing the clinic.
Discussion

During the apartheid regimen white women
had several options when an unwanted pregnancy
occurred. Many procured abortions from their
private practitioners, who would perform a dilation
and curettage in the office. In contrast, the relatively
low paying, and insecure jobs available to black
and coloured women limited their ability to seek
termination of unwanted pregnancies. Besides the
difficulty of financing a safe abortion, finding a trained

doctor was difficult.’

Poor women who could not afford a doctor’s
fee often sought the aid of less skilled midwives,
lay practitioners or non-registered doctors who
had not completed medical training. Many of these
practitioners offered their services without adequate

technical knowledge or access to proper facilities

and clean instruments.” Women who did not want
a backstreet abortion, or could not afford one, often
tried to terminate their own pregnancies, endangering
their lives by attempting an abortion using dangerous
methods.’In late 1997 the first official report on
maternal death in South Africa cited only nine deaths
compared with 400 deaths in 1994.1°

Approximately 30 000 abortions have been
performed per the year since the implementation of
the Act, while the number of women presenting for
treatment of severe complications resulting from an
incomplete abortion has decreased significantly.!!
While this decrease is evident in metropolitan
cities where abortion clinics are maintaining some
standards in terms of confidentiality and privacy of
women, this may not be true in rural areas like in the
Transkei. Illegal abortion is a serious and preventable
public health problem in the Transkei region of South

Africa.!?

This is the first qualitative research carried out
in the Transkei region of South Africa on the issue
of legal abortion. There are few papers published but
they are mortuary based and address only dead foetus
recovers in metropolitan cities. This does not provide
the reasons so many illegal abortions are carried out.
This qualitative study has provided us with first-hand
information on the functioning of a legal abortion
clinic in a rural hospital. A dysfunctional abortion
clinic forces women to go to an illegal abortionist to
terminate pregnancy. The two medical students who
visited the hospital abortion clinic and narrated the
story identified three main concerning issues which

are as follows:
1. Privacy and confidentiality of patient

Privacy and confidentiality are essential
components of any medical practice, but it is very
crucial in abortion clinic. There is supposed to be a

code number for each patient and this coding is known
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only to the senior nurse in charge and she keeps this
register under lock and key so that the confidentiality
of the patient is always kept secret. Unfortunately,
breaches in this confidentiality are the main reason
women do not wish to come to this legitimate clinic
for an abortion even though it is free. The nursing
staff take the ID document of the client, and that is

very bad practice in this rural clinic.

The students assessed the clinic and found that it
has its shortfalls, but it is not a very bad place to be. The
privacy may not be fully there but the fact that there’s
a big waiting room at least protects patients from
outside contact. The community also has a culture of
distant families who meet and support each other. The
privacy of the place is a very important issue in an
abortion clinic. The issue of privacy is a big problem
as well and the students suggested that the department
should attend to that problem to prevent patients from
going for illegal abortions. This will be possible only
when the legal clinic fully guarantees the privacy of

the women.
2. Behaviour of the staff

The nursing staff are jittery and misbehave with the
women as they see them as people with low morality.
This is another negative aspect of the government-
designated abortion clinic, and it discourages people
from going to it. The nursing staff are also forced to
work in this clinic although they do not wish to do so.
This is because they believe they are taking the life of
someone. Some nursing staff are against the abortion
law, and yet they are appointed to this clinic. They

take out their frustration on the clients.

The student informers reported that the nurses
were not friendly to the patients though they never
shouted at them in front of them. They observed,
however, that the nurses did shout and were rude to
the patients who came into their clinic. Patients may

not want to go to public women’s clinic because of the
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horrible attitude that the nurses have. The stigma that
the public health sector has for not delivering good
services to the people may be another reason patients
prefer the illegal abortion services. There are many
illegal clinics in a town, indicate that the legal clinic
is not working properly. Illegal places are in demand
in town. People are not well informed about the legal
clinic and the women thus end up at one of the illegal
places that are advertised widely. There are hardly
any pamphlets distributed on the street about the
legal clinic, while a lot of illegal clinics are advertised

widely.
3. Time taken in the abortion clinic

Legal clinics are taking a lot of time to conduct
an abortion. This is because the nursing staff were
appointed by the government, and they are taking
their time as most of staff in other services do the
same. The women who come from home and travel
by taxi wish to go home before sunset. This is not
only so that they can look after their children but also
because they want to keep their abortion confidential.
As the Transkei is scattered over a wide area from
the Kei Bridge in the west to uMzimkhulu in the east,
it is often difficult to reach clinic in one day and go
back home if the nursing staff have not terminated the
pregnancy timeously. This is a reason the women go to
illegal facilities for an abortion, although they charge
money for this service, but they provide the services
immediately. They usually finish the procedure fast

and confidentiality remains intact.

There are always dangers associated with illegal
abortions so women must advice to go to legal clinics
in hospitals. This is the reason of bringing abortion
Act of 1996, as it is saving the life of women. Legal
clinics have provision for immediate intervention if
severe bleeding or another emergency develops during
or after the procedure. Legal clinics also provide post
abortion check-ups and care of their patients. They use

sterile instruments, so the chances of infection are very
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limited. Most people performing these abortions are
trained so they can manage serious complications such
as shock, air embolism, amniotic fluid embolism, deep
venous thromboembolism, disseminated intravascular
coagulation and infection.'> An illegal abortionist
does not make any such provisions as they generally
carry out abortions in a dark corner of town without
any facilities. They do not have enough knowledge
and do not have hygienic places to conduct such an
abortion. Therefore, several women get infections
and may die because of their complications. A study
carried out by the author on maternal deaths showed
that there are several preventable deaths in this region
which require an improved service.!? There is a poor
accountability of maternal deaths despite the fact
that there is a confidential enquiry going on in south
Africa. This is because of poor governance of the
hospital and poor death certification. There are several
deaths because of post abortion complications, either

not reported or wrongly certified.

Conclusion

The designated abortion clinics are lagging in
their duties. As a result of this, the women are forced
to go to an illegal abortionist to save their pride and
honour. Confidentiality is main concerned in these
clinics. This is failing the mission of the Abortion Act
of 1996. Therefore, the legally designated clinics must
improve their services so that women do not decide
to get an illegal abortion and thereby run the risk of
suffering from post-abortion complications and even
death. No woman enjoys a termination of pregnancy,
but the current circumstances are compelling many of
them to terminate with the wrong people and in the

wrong places.
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Abstract

Background: There is no diagnostic indicative mark for chronic obstructive pulmonary disease
(COPD). It is a general assessment of the patient leading to a diagnose as COPD. In most cases, there
is a mixed picture of severe lung diseases including fibrosis, tuberculosis, silicosis, etc. In fact, COPD
is the commonest and terminal entity in the majority of ex-mineworkers who were suffering primarily
from the dust-lung-disease which is complex in origin.

Objectives: To establish the prevalence of chronic obstructive pulmonary diseases in ex-mineworkers
of the Transkei, South Africa.

Methodology: During the period of 28 May 1997 to 27 May 1999, 2080, ex-mineworkers were
examined at the Benefit Examination Clinic (BEC) in the chest section of Umtata (Mthatha) General
Hospital (UGH). Physical examination along with standard chest x-rays were carried out; the mining
history of each worker was taken, and identification forms were completed.

Results: There were 13% of ex-mineworkers suffering from chronic obstructive pulmonary disease.
Out of them, 56% of the subjects (COPD) were associated with conditions like chronic bronchitis,
emphysema, and bronchial asthma. The rest (44%) were associated with other lung diseases like
tuberculosis and silicosis. Out of this number, 33% were associated with tuberculosis and 11% with
silicosis. Most of the ex-mineworkers were suffering from an association of diseases ranging from

simple tuberculosis to silicosis and their secondary effects.

Conclusion: Every seventh ex-mineworkers were suffering from chronic obstructive pulmonary

disease. About half of them were having associated parenchymal diseases like tuberculosis and silicosis.

Keywords: Ex-mineworkers, chronic bronchitis, emphysema, pulmonary tuberculosis, silicosis
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Introduction

Chronic obstructive pulmonary disease (COPD)
is a complex under-diagnosed and under-reported
cocktail of lung conditions in the ex-mineworkers
of South Africa. A study conducted by the author
showed that 78.3%

suffering from lung diseases.! A majority of them

of former mineworkers are

suffer from either silicosis or tuberculosis or both.
COPD is a component associated with most of the
ex-mineworkers’ lung condition, but it is often not
diagnosed. In fact, it is submerged by the presence
of other complications like tuberculosis, silicosis,
fibrosis, etc. and as a result remains under-diagnosed

even though it exists practically in most of the lung
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condition of the ex-mineworkers. With the increase
in cigarette smoking, environmental pollutants, and
other noxious exposures, the incidence of COPD has
increased dramatically in the past few decades and
now ranks as a major cause of activity-restricting or

bed-confining disability in the United States.?

COPD is combination of overlapping diseases:
chronic bronchitis, emphysema, and asthma. Chronic
bronchitis is defined by the Medical Research Council
and occurs commonly, affecting around 10% of the
population.! In an average group practice of 5,000
patients with a smoking rate of 30%, there will be
75-100 patients with COPD. In an inner-city practice
with a predominantly working-class population and a
high smoking rate the number will be higher. Many of
these patients will be undiagnosed. 3 With the frequent
component of reversible airway hyper-reactivity
(asthma) in these patients, one can understand the
utility and popularity of the word COPD.? Smoking
is the leading cause of COPD. Although it is still a
mystery why more than 80% of smokers will develop
it, those who do get COPD must stop smoking. The
COPD patient almost invariably has a significant
smoking history. COPD is rare in someone with a
genuinely light smoking history (less than 20 packs
per year).> Trends in asthma mortality over the past
three decades have attracted considerable interest to
understand the epidemiology of this condition and
to identify preventable causes. Concern was aroused
by a sharp rise in asthma deaths rates in people 5-35

years in some countries during the 1960s.*

Little is known about asthma prevalence or
mortality in South Africa. A 1983 study reported high
asthma mortality rates among African and colored
people. These rates were considerably higher than
comparable rates in the United Kingdom and Wales.
COPD and asthma both cause airflow obstruction.
The major difference between the two are that asthma

is variable and reversible. Asthma varies in severity
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from day-to-day, season-to-season, or over long
periods. The COPD patient shows little or no day-to-
day variability in symptoms and little reversibility.
Asking the simple question, “Do you have good
days or bad days?” can be illuminating. Pneumonia,
bronchiolitis, and other serious lung diseases in early
childhood are risk factors for COPD independent of
cigarette smoking.® During the first two years of life,
while alveoli and airways are maturing, insults can
have permanent effects. Passive exposure to cigarette
smoke, particularly from maternal smoking, puts
children at higher risk of serious lung disease.” Low
birth weight is another independent risk factor for
COPD.®

There is heavy burden of silicosis among young
ex-mineworkers in the Transkei region. The strong
association between silicosis and tuberculosis in
southern Africa combined with the HIV epidemic
makes elimination of silicosis an important public
health issue.” A study published in Unisa Journal
in 2002

mineworkers were diseased and disabled due to the

of Psychologica showed that many
harsh environments caused by mining operations.
When mineworkers become diseased and disabled,
they are retrenched and sent home where they must
face the psychological and social consequences of

unemployment and the stigmatization due to illness.!”

The purpose of this article is to establish the
prevalence of chronic obstructive pulmonary diseases

in ex-mineworkers of the Transkei, South Africa.

Methodology

During the period of 28 May 1997 to 27 May 1999,
2080, ex-mineworkers were examined at the “Benefit
Examination Clinic” at the chest section of Umtata
General Hospital (UGH). Physical examination along
with standard chest x-rays were carried out, the mining
history of each worker was taken, and identification

forms were completed. The data was collected from
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the record registers and analyses.

Results

There were 270 (13%) ex-mineworkers suffering
from chronic obstructive pulmonary disease. Of the
2080 participants 1164 (56%) of the subjects (real
COPD) were associated with conditions like chronic
bronchitis, emphysema, and bronchial asthma. The
remaining 915 (44%) were associated with other
lung diseases like tuberculosis and silicosis. Out
of this number, 687 (33%) were associated with
tuberculosis and 228 (11%) with silicosis. Most of the
ex-mineworkers were suffering from an association
of diseases ranging from simple tuberculosis and

silicosis, and their secondary effects.

Discussion

This preliminary report on prevalence of COPD
in the ex-mineworkers is probably the first report
in the Transkei region of South Africa. There is
deficiency in diagnosing and establishing COPD as
there is no litmus test of diagnosis. It complicated
more when there are many other elements such
tuberculosis and silicosis which are also found in
the same mineworkers.® Smoking is also common
among mineworkers, and it is considered as one the
greatest risk factor in developing COPD. A study
carried out by the author (2021) showed that there
is a strong correlation between lung abnormalities
and smoking among ex-mineworkers of Transkei.!!
Work in the South African gold mines attracts black
men from all over southern Africa. Their labours
in the mines are poorly remunerated. The men risk
developing occupational lung disease to a degree that
should encourage the mining companies to improve
the underground environment.! The gold mining
industry employs approximately half a million men
and is estimated to indirectly support more than five
million people. It is thus to be hoped that the necessary
improvements can be made to the mines without

altering their labour-intensive structure, which is so

vital to the Southern African region'!?

There were 13% of former mineworkers who
were suffering from COPD in this study. An x-ray-
based study carried out in 2002 showed that 7% of
them were suffering from COPD.! It is difficult to
diagnose COPD based on an x-ray and it is always
under reported. COPD is both a structural and a
functional abnormality. The radiologist can pick
the structural problem, but it is difficult to assess
the physiological function. Therefore, it has always
remained under diagnosed without examining the
patient. Dust-related disorders are very common
among mineworkers as they are exposed to dust
underground when there is a dry drilling of rocks in
an enclosed space. Although a face mask is given to
the miners by the mining company it plays a very
limited role in preventing dust inhalation. The larger
dust particles reach the larger bronchi and produce a
chronic bronchitis symptom complex.!® These larger
and some intermediate size particles that also reach the
smaller airways produce chronic airflow limitation.'3
Both the bronchitis symptoms and chronic airflow
limitation may also be aggravated by underground
environmental pollutants other than silica- containing
dust. The smallest, respirable particles, which have
until recently attracted the major attention, reach the
airspaces and have the potential to cause silicosis if
their free silica content is sufficiently high.!” Chronic,
uncomplicated (simple) silicosis in black South
African gold miners is associated with significant
pulmonary dysfunction. A study conducted by Cowie
et al. (1987) showed that 1.4% of mineworkers
develop silicosis, '* which is in contrast with the
study carried out by the author, where silicosis with
or without pulmonary TB was found in 78.3% of
the cases. This study was carried out on the former
mineworkers who were retired or retrenched and sent
back to the Transkei to die.! Furthermore, Cowie et
al. (1991) claimed that tobacco smoking produces

chronic airflow limitations. It cannot be denied that
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smoking is certainly a risk factor in COPD,!! but it
is not the only factor in mineworkers. There is also
an association with silica which an underground rock

breaker constantly inhales.!?

A heavy burden of silicosis, tuberculosis and
COPD was found in former gold miners.!> The
onset of disability is insidious, and sufferers almost
unconsciously adjust their lives to fit their disability.
They avoid visiting their GP to be lectured on their
smoking habits! There are claims made by all kinds of
pneumoconiosis but hardly any claim made because of
COPD. COPD can be caused by various environmental
factors other than smoking. It is difficult to decide
how much smoking contributes to the causation of
COPD. There are considerable challenges remaining
to provide compensation and prevention services to
all mine workers and their families to receive benefits

in South Africa.!?
Limitation of this study

There is a limitation of this study as it was
undertaken in bits and pieces with very little data, but
it should give some insight into the common problem
of former mineworkers. It may help them to carry out
further study.

Conclusion

Chronic obstructive pulmonary disease is a
hidden disabling component of a mining job which
is difficult to isolate from other dust-borne diseases.
Silicosis and smoking are the precipitating factors for
COPD, and it is again difficult to differentiate between
silicosis or smoking induced or both. There is a need
for an overall assessment of the lung diseases in the
ex-mineworkers, including respirometric studies and
gas analysis to understand the reliability of diagnosis.
Compensation authorities must provide facilities like
respirometers to the individual physicians who are
carrying out the examination of ex-mineworkers for

their compensation claims. The assessment calls for
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a more careful evaluation of the physical examination

of an individual.
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Abstract

Background: Contractual claims are mandatory for an employee who has either resigned/died or
finished his or her contractual obligations. It is legally binding to an institution according to labor law.

Case History: BM was such a victim who has been admired nationally and internationally but
dehumanized in his own university through the process of three malicious disciplinary enquiries, two
suspensions, forensic auditing, and stoppage of salary and birthday bonus. He was not allowed to go to
the forensic pathology laboratory despite of the fact that he was all along a forensic pathologist.

The harassment of BM became more rigorous in 2008, although he was victim long before that. The
head of faculty was promoted later to a position of a university head. BM had an interest in research
so he was publishing prolifically, but that disturbed the balance of the faculty staff as the rest of them
contributed very little as per the report of the external assessor.! The harassment was not limited only
to mental harassment but also at the same time financial losses to Mr. BM occurred. The Occupational
Specific Dispensation (OSD) scale is supposed to be given to every health professional in South Africa
who is working in the public sector and registered in Health Professions Council. The OSD scale started
in 2009 but was not implemented for Mr. BM. Instead, Mr. BM, underwent a series of disciplinary
enquiries. He was cleared all the charges and retired in 2018. The history of his research, contractual
damages and other collateral losses are discussed in this report.

Conclusion: There is heavy contractual damage which the Department of health and rural university
has to pay from 1996 to 2018. This damage refers mainly to the short fall of salary and bonuses along
with financial losses related to research.

Keywords: contractual damage, disciplinary enquiries, financial losses

Introduction
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Contractual damages can be calculated, and
an estimation can be assessed as it is written in the
contract of an individual as an employee. It is a black
and white policy document of the University of
Transkei.” Direct financial loss could be calculated by
an accountant, but the loss in the form of pain and

suffering caused by persistent malicious disciplinary

enquiries could only be assessed and estimated with
the help of an actuarial consultant.> Why does this
rural university ranks so low on the list of institutions
in South Africa ? The University of Cape Town is
ranked 269 globally, followed by the University of
the Witwatersrand at 292. Stellenbosch, KwaZulu-
Natal, and Pretoria University are within the top

five universities in South Africa. The University of
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Johannesburg is ranked sixth. There are, however,
no rural universities in the rankings in South Africa.*
The higher managers themselves are never serious
enough about their work to fix the inherit problems
of mal-administration at this rural university. There
is a question mark against the functioning of this
university administration.> The usual answer they

give is lack of funds.?

The heads of this university have displayed
complete amnesia and turned a blind eye to ongoing
corruption. An example of this corruption is where a
Human Resources (HR) department clerk increased
his own salary. The matter was put on the desk of the
legally sound head of this rural university, but it was
completely ignored. The issue was pointed out several
times by a very professional senior HR manager to
higher management, but nothing improved. The
salaries of staff on the same rank varies from a one
individual to another. The university is clearly working
like a secretive society. In one case to HR about
the salary of a professor who was less than a senior
lecturer, but the letter remained unanswered. The
breach in contractual obligation by the rural university
led to serious damage for which compensated should
have been paid. This case report is highlighting the
contractual and non-contractual damages caused by
the university and estimates the cost of these financial

losses.

Case Report

This case report refers to BM who was employed
jointly by both the health department as well as by
the university with the former contributing more than
60% of his salary. He was under paid from 1996 as he
served as a medical officer in the health department
and an acting head of department in university.” He
was appointed as a senior lecturer in the university in
2001, and then an associate professor leading up to the
post of professor. He was running a department single-

handedly as there was a scarcity of staff in this scare

skill specialty. He has undergone three disciplinary
enquiries, two suspension, a forensic audit, stoppage
of his salary and birthday bonus from 2008 to his
retirement in 2018. He was a prolific publisher in his
faculty and contributed almost 50% of the research
articles all alone and 25% of the total university
output.! This has generated professional jealousy and

led him to face three malicious disciplinary enquiries.

The contractual losses were calculated with
available and undisputable proofs. It is not easy to
collect all the information as BM was working almost
all alone in the Department without any secretarial
help, but BM tried to collect as much as possible.
Some claims were not a direct encashment in his
contract such as the retracted or unsubmitted articles,
but it could have generated more funds if this money
was available to the researcher. The experience and
productivity in research publications multiplied with
age. The research office became a stumbling block to
BM from 2010 onwards. It may be a verbal instruction
from above and research office just followed it. A layer
of permission started with the head of department,
then went to the dean, then to the two clerks in the
research office and then to the research director and
to finance. Sometimes the physical distance between
two clerks in the research office is hardly two meters
but it takes almost two months to reach a claim. They
also had some connection with a travel agent, so it
became another way for blocking BM from attending
a conference. A dozen letters were written to the
research office and copies to higher management but

there was no change.

Results

There are two research accounts in the rural
university finance department. One is a personal
research account (cost code 5565) which is in the
name of the researcher and 60% of the amounts
deposited come from DoE recognized publications.

No funds can be released from this account without
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his permission. This has been a practice going on
since he joined the university since 2001. Second
account is a departmental research account (cost code
5230: Publication FM), where 15% of the funds are
deposits from publications as per the research policy

documents.

The basic tool is banks statements, a copy of
income and expenditure statements and research
policy documents. Both bank account statements from
2011 to 2018 are available, and one can see all the
deposits from university reflected in these accounts.
All the expenditure supposed to be sign for by BM for
his personal use and by the HOD before April 2015.
In 2015 two new Heads of Department (HODs) were
appointed after a merger with three other departments
to become the Department of Laboratory Medicine
and Pathology. Both the HOD were clearly told in

When BM retired in 2018, he has entitlement to
get cash funds as per the minutes of the senate. BM
received a statement from finance which showed that
they had misused his personal research funds without
his knowledge. BM has only attended conferences and
meetings, and purchased computers, books, and other
electronic devices for his research activity. One hand
the mangers were frozen research fund of BM, and
other side utilizing his money without his permission
from his personal research account. He has never paid
for printing, and research material. If it is so, it requires
his signature before it gets processed, and then this
fund must be deposited into his account, which is
not visible in his bank statements. BM informed the
auditor of the university and a copy was sent to the
head of the university. It was surprising that he did

not care enough to investigate such a serious financial

misappropriation.
their letter that the Department funds belonged to BM,
as funds were generated by him. Therefore, BM has
entitlement on all his Departmental funds.
Results
Table 1. Contractual damage
No. Type of damage Amount Proof
1. VC award 2006 R 10 000.00 1,2,3,4,8 also para 29
2. Research cash payment R467991.00 5,6,7 also paragraph 29
3 Unauthorlzedailzr(l)(isn Eaé(:fr(l) roeu]t3 f\r/;)lrr;t;i)rzrgonal research R628363.17 9
4. 60% of retraction of 12 articles (R 858 960) R 515376 10, Bundle 10
5. 5 articles unsubmitted of R 357 900.00 R214740 11
6. International Humanitarian award U(SRA; 5$ 0?)(())())0 12 (buddle 6 research awards)
7. CSIR R80 000 13, bundle 10
8. Unpaid claims by the research office (Table 2) R738574.08 14,3 and 4 (Bundle)
9 Unpaid Departmental resea;c)h claims 6 processed (Table R61018 15 (Bundle grievances)
10. Departmental research R113776.7 9,6
11. Research awards pending 2007, 2008, 2009 R75000 1,9, bundle 12
Total R2979838.95
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Table 2. Unpaid claims submitted to research office between 2013-2018 (14 Bundles)

Date of submission Amount Proof
14.04.2013 R50 735 Lost, Bundle 10, 14
18.09.2013 R63464 Lost, Bundle 10,14
05.12.2011 R8622 Bundle 14
27.08.2014 9099.87 Bundle 14
11.10.2015 R13377* Bundle 14
19.01.2016 R7315 Bundle 4
29.09.2015 42977.36 Bundle14
29.01.2013 4736.00* Bundle 14
01.02.2017 24051.71 Bundle 14
13.02.2018 16000 Bundlel4
03.02.2011 27183 Bundle 3
29.08.2011 55918 Bundle 3
26.01.2011 30249 Bundle 3
30.03.2012 34994.61 Bundle 3
26.05.2011 64922 Bundle 3
21.07.2007 11920 Bundle 4
29.01.2013 38401 Bundle 4
14.10.2013 46456.11 Bundle 4
17.10.2013 47737.67 Bundle 4
25.11.2013 46799 Bundle 4
04.08.2014 6859.04 Bundle 4
28.07.2015 1500 Bundle 4
27.07.2015 21833 Bundle 4
27.07.2015 2892.40 Bundle 4
27.7.2015 2892.40 Bundle 4

27.07.2015 20529 Bundle 4
16.03.2016 7315 Bundle 4

R738574.08
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Table 3. Departmental research six claims processed but not paid 2014-2015

Date Refunded department account Comment
07.08.2014 R6859.04 Not visible in bank acc
28.07.2015 R1500 Not visible in bank acc
25.08.2015 R21833 Not visible in bank acc
29.07.2015 R2982.40 Not visible in bank acc
25.08.2015 R20529 Not visible in bank acc
16.03.2015 R7315 Not visible in bank acc

Discussion

The rural university inherited staff from the
University of Transkei in a dual employment system
which was complicated and seriously affected the lives
of staff in both institutions in terms of pension and the
morale of retired individuals. Pension is the pride of a
retired person. It is linked to the salary, and if half the
salary gets paid then the pension is reduced to half.’
Financial losses as a result of professional jealousy
are under researched and therefore under-estimated. It
happens in all professions and institutions. It manifests
in different forms and patterns, ranging from simple
hate to severe punishment such as disciplinary
enquiries, suspension and ultimately termination.
Universities have policies and protocols in place to
deal with researchers and they are protected by the
higher management but there are rural universities
in South Africa that either do not have policy and
protocols or do not adhere to them. In fact, they are
getting benefits because of the absence of policy as
there is no barrier to the university swallowing the
funds.

BM was working hard thinking that research
would lead to his promotion, but this was not the case

in WSU. Most of the time people hardly get promoted.

It was very well conceded by the head of institution
that the research award of 2006 was not handed over
to Mr. BM, but no action was taken (Table 1). He
was surprised by the fact that Mr. BM was also not
paid cash payment of his personal research funds, and
later these funds were utilized without his permission.
It was unbelievable the head of the institution was
claiming that nothing had happened. There were all
kinds of misuse of Mr. BM’s funds including research
awards and other research money either not paid or
it was used without his permission (Table 1). The
assessor’s report, issued in 2011, which made some
recommendations, were put on the back burner.! Most
of the staff who were appoint from the outside did
not have the courage to speak out and this created a
difficulty for those who raised their voices against the

justice.

BM was appointed under the University of
Transkei policy document as an acting head of
department which state under section 9 (subsection
2a) the amount of additional remuneration that may be
granted under this sub-rule shall in no case exceed the
amount representing the difference between the salary
actually drawn by the acting officer and the minimum

salary of the post in which he has been appointed
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to act.? The shortfall of salary must be paid by the
health department as well as by the WSU in dual
employment.® Mr BM was running the department all
alone except few years when some working assistance

was given to him.

There is the payment of leave salary which was
also very discriminatory.” HR provided full leave
salary to a few people but not to others. This fact only
can be verified from the HR; the author does not have
any proof of this. This kind of proof is not easy to get
but it was told to the author by a responsible person
in HR. It is complex and another report is needed to
write about it. When someone is asked in HR about
this discrepancy, they reply as per the instruction
from above. HR is weak as was also highlighted by
the external assessor during his inspection report
submitted to the Department of Higher Education
in 2011.' The HR has lost the personal file of BM.
It is difficult to understand whether it was done
purposefully, or it was simply a mistake, but the matter
needs to get investigated by the higher management
of the university. This is in fact an issue of serious
negligence but still the higher management remains

silent, and no action has yet been carried out.

All the claim and payments have gone into the
bank account of Mr. BM. It is easy to find this out
as Mr. BM can readily show all the bank accounts
(Tables 2 and 3). There was a long witch-hunt
against Mr BM regarding his accounts and payments,
including establishing a forensic audit against him.
The university appointed an agent from an audit
company, and he looked everywhere to get some clue
against Mr. BM but failed to confirm any misdoing
by Mr. BM. Surprisingly, that agent has not even
submitted any report as per now despite being asking

by the research office.

This rural university is covering a wide area and
is the only university for these students, who come

from a poor economic background. These students

are very talented, and need a good medical school to
complete their studies. It is unfortunate that those who
need education the most get very little. The university
managers must intervene and improve the system so
that the university does not remain like Afghanistan
with multiple organ failure as was stated by the

external assessor in 2011.!

Conclusion

Mr. BM was appointed under the university of
Transkei (Unitra); therefore, he must abide by the
rules of service. He is eligible to get his shortfall of
salary from 1996, the day of his appointment as an
acting head, until the day he retired from his job in the
year 2018. This is a contractual legal requirement to
pay his salary and bonuses as per the law. The health
department is number one in this dual employment
for the occupational specific dispensation (OSD) and
overtime payment.” The university is mainly liable for
the damages cause by malicious disciplinary enquires,
financial damaged caused by stoppage of salary,
stoppage of birthday bonus, non-payment of leave
salary and payment related to research funds which
were generated by or awarded to Mr. BM. Because
of the underpaid salary, his pension has also been
calculated at a lower rate, and therefore in this regard
he has been underpaid since his retirement, and thus

this needs to be revised.

Ethical issue: The author has ethical permission
for this research publication (approved project No.
4114/1999) from the Ethical Committee of the

University of Transkei, South Africa.
Funding: Self-funded
Conflict of Interest: None
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Abstract

Background: Covid-19 is an acute health emergency to human beings all over the world. This pandemic
has destabilised the day-to-day life of almost everyone. It is a challenge to scientists and politicians to
initiate a return to normal human life from the grip of Covid-19 so that the economies of countries do
not stop growing.

Objective: To study the characteristics of Covid-19 deaths in a regional hospital in Mthatha in the
Eastern Cape, South Africa.

Method: It is a retrospective record review study of the cases of patients in Mthatha Regional Hospital
(MRH) in South Africa who were not able to be saved.

Results: There were 100 deaths in MRH. Of these 57 (57%) were females and 43 (43%) males. The
average age was 63.3 years. Shortness of breath was the most common presenting symptom followed
by weakness, a cough and fever. More than half of the Covid-19 cases had associated co-morbidity such
as hypertension (50%), diabetes (37%) and HIV (15%). The mean oxygen saturation (SpO,) at the time
of admission was 75.5+17 on pulse oximetry.

Conclusion: The covid-19 mortality was 1.3 times higher among females in the regional hospital under

DOI Number: 10.375006/ijfint.v16il.17723

study. The majority of the victims were suffering hypertension and diabetes.

Keywords: Covid-19, diabetes, hypertension, HIV, oxygen

Introduction

Covid-19 is a severe respiratory syndrome. It has
been increasing worldwide, and more than 300 000
people died because of this pandemic worldwide.!
The rapid progression of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) pandemic
is a global challenge.> Corona viruses such as middle
east respiratory syndrome (MERS) and severe acute

respiratory syndrome (SARS) were also associated

with severe respiratory consequences with higher
death rates among patients with diabetes.? There are
limited studies, but the majority of them claim that
diabetic patients are at higher risk of viral infections

with severe catastrophic consequences.*

Age and sex and health status of the patient has
a prognostic value in Covid-9 patients worldwide.
Therefore, these values of age and sex must be

utilised in decision-making to make predictions
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about Covid-19.> There is also a racial difference
among patients affected by Covid-19 and this must be
utilised in preventive strategies.® Mechanical invasive
ventilation is common among Covid-19 patients, but
the majority will die because of multiple organ failure
in hospital. "There is a published study in South Africa
to identify high-risk individuals. The patterns of
Covid-19 deaths identified by sex, age, co-morbidities,
and provinces point to the need for targeted and
localised interventions. The individuals who suffered
from high blood pressure and diabetes should be given
careful attention during the Covid-19 pandemic across
SA .3 The black race is more vulnerable in comparison
to white individuals in United States. The risk of high
mortality in Covid-19 was seen in people with low
socio-economic status.’The purpose of this study was
to highlight the characteristics of Covid-19 deaths at
a regional hospital in Mthatha, Eastern Cape, South
Africa.

Method and Material

This was a retrospective record review of the
first 100 patients who died due to Covid-19 between
10 July 2020, and 31 January 2021 at the Mthatha
Regional Hospital (MRH) in the Eastern Cape
Province of South Africa. Patients admitted to the
isolation ward after confirming a positive result of
reverse-transcriptase chain reaction
(RT-PCR) and/or rapid antigen test for SARS-CoV2
virus from a nasopharyngeal swab formed the study

participants. MRH is a 302-bed referral hospital

polymerase

designated for Covid-19 management. The hospital
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has a 36-bed isolation unit to accommodate, and
additional beds were repurposed during the peak of the
pandemic to accommodate the additional Covid-19
patients. The hospital provides level one and two care

to approximately half a million people.

Data were manually collected from clinical health
records and included demographic characteristics and
comorbid conditions. Comorbid conditions derived
from the patients were abstracted from documentation
on the clinical health records. An Excel spreadsheet
was used to extract the data and every 10th entry was
rechecked for accuracy and quality assurance. Data
were analysed using the Statistical Package for Social

Sciences (SPSS) version 18.0 and displayed in tables.

Results

The majority 57(57%) of the patients were female
and 43 were male with the mean age of 63.3+16 years.
Shortness of breath was the most common presenting
symptom followed by weakness, a cough, and fever
(Table 1). Half of the hospitalised patient who died
from Covid-19 had hypertension (50%) followed by
diabetes mellitus (37%), HIV (15%) and TB (11%)
comorbidity (Table 1). The mean oxygen saturation
(SpO,) at the time of admission was 75.5£17 on
pulse oximetry. The majority of patients received
supplementary oxygen by facemask (66%), followed
by nasal high flow (28%), CPAP (3%) and 3% were
on room air (Table 1). About two-thirds (60%) of the
hospitalised patients who died due to Covid-19 illness
were above 60 years and of this 13% were above 80

years of age (Table 2).

Table 1. Characteristics of Covid-19 deaths at the regional hospital in Mthatha (N=100)

Mean age + SD 63.3+16
Gender (n=100)
Male 43
Female 57
Presenting symptoms (n=100)
Shortness of breath 91
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Cont... Table 1. Characteristics of Covid-19 deaths at the regional hospital in Mthatha (N=100)

Weakness 87

Cough 68

Fever 33

Loss of taste 7

Loss of smell 4

Comorbidity (n=100)

Hypertension 50

Diabetes 37

HIV 15

TB 11

CVA 5

CKD 4

COPD 3

Epilepsy 3

Supplementary oxygen methods (n=100)

Face mask 66

Nasal high flow 28

CPAP 3

Room air 3

Table 2. Age and gender distribution among Covid-19 deaths at the regional hospital in Mthatha (n=100). Age
(yrs.) Male (%) Female (%) Total (%)
<20 1(2.3) 0(0) 1(1)
21-40 2(4.7) 9 (15.8) 11(11)
41-60 11 (25.6) 17 (29.8) 28 (28)
61-80 27 (62.8) 20 (35.1) 47 (47)
>80 2(4.7) 11(19.3) 13 (13)
Discussion is no scope for employment. There is already a triple

This is probably a first report on the characteristics
of death arising from Covid-19 in the regional hospital
in Mthatha. The Mthatha (Umtata), the capital of the
Republic of Transkei in the apartheid time, has given
rise to national and international leaders from this
region, but it is still poverty stricken. People are very

poor and extreme poverty is chronic in nature as there

burden of unnatural death, HIV, and tuberculosis in

this region. Covid-19 has added one more.

The mean of Covid-19 patients in this study is
63.3 which is almost comparable with other studies
(Table 1). A systematic review and meta-analysis
exploring different age, sex, and health differences by

Mesas et al. in 2020 showed the average age was 60
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years which is a little lower than in our report.”’An
earlier study carried out by the author showed that
the mean age of hospitalised patients was 55.5
years.!?About one-fifth (19.3%) died at 80 or above
years. About half (47%) of the patients died between
61 and 80 years of age in this study (Table 2). This is
the most vulnerable age group reported.’ People less
than 65 years have very little risk of Covid-19 death if
they were not suffering from any morbid conditions.'!
Strategies to focus on protecting high-risk individuals

in managing the pandemic. !

It is surprising that about two-thirds (57%) were
women who died in this hospital of Covid-19. This is
higher than in other published studies.® The men are
more vulnerable to Covid-19 infection than females.>
12 Why, then, are the woman having almost one and
half times (57/43) higher death rate due to Covid-19
infection? It is because the women are probably
higher in number in this region than men with a ratio
of 55:45.13 This could not be explained alone, as
there is 1.32 times higher mortality among females.
Men smoke tobacco and cannabis and use alcohol
in abundance a lot in this region, and therefore men
should be more at risk of Covid-19 infection.’The
Covid-19 produces more severe symptoms and higher
mortality among men than women.!# It is not clear
how the immune response differs with sex difference
during Covid-19 infection against severe acute
respiratory syndrome. '* Male patients have a higher
level of innate immune cytokines such as IL-8 and IL-
18 along with more robust non-classical monocytes.'*
Female patients have more robust T cell activation
than male patients. By contrast, higher levels of
innate immune cytokines were associated with worse
disease progression in female patients, but not in
male patients. '* These findings provide a possible
explanation for the observed sex biases in Covid-19
and provide an important basis for the development
of a sex-based approach to the treatment and care of

male and female patients with Covid-19.
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The majority victims who died were suffering
from hypertension (50%) and diabetes (37%) in
this study (Table 2). Thirty-one percent (31%) of
victims were suffering from both hypertension and
diabetes, but the outcome is same. Diabetes and high
blood pressure increase the risk of death in Covid-19
patients.? The average admission period was 6.7 days
among all patients who were victims of Covid-19
deaths. There was not much difference in survival
time in patients who were suffering from hypertensive
(6.5 days) and diabetes (6.6 days) in this study. The
Covid-19 infection outcome is unpredictable as it

drops the oxygenation level rapidly.

HIV infection is prevalent in this community and
recorded 15% in this study, which is almost equal
to the national average. The estimated overall HIV
prevalence rate is approximately 13,7% among the
South African population.'’Only one patient was
recorded who died was less than 20 years old in this
study (Table 2). She was HIV positive stage 4. The
Covid-19 infection has probably precipitated her
death much faster, although there is no study found
to substantiate this claim in literature. The majority
(25/36) of the patients were females who were admitted
to the thirty-six bedded Covid-19 ward in this hospital.
All were African black subjects so one can does not
compare the racial predisposition for Covid-19. They
were also poor as those who cannot afford to have
medical insurance generally come to public hospitals
in South Africa.'? The black race is more vulnerable
in comparison to white individuals in United States,’
but this may not be true of South African blacks. The
risk of high mortality from Covid-19 was linked with
low socio-economic status.”!?This discrimination has
been more prevalent in American society.” Therefore,
those who are poor become of victims of all kinds of

vulnerable situations and Covid-19 is one of them.

The most common usual clinical findings in this

study are dyspnoea, cough, and fatigue.® Shortness
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of breath was found on almost all the patient (91%)
records. Respiratory tract involvement is the most
common finding where there is involvement of the
lungs.? This is the reason the first thing in hospital
is to do an X-ray chest or MRI to know the level of
lung involvement. The lungs get opaque because of
the Covid-19 infiltrate and this leads to pneumonic
consolidation. There are various mechanisms but the
one most accepted is cytokine storms, where the body’s
own defence is used to heal the damaged organ and
system.'®The cytokine storm is fatal in Covid-19, and
leads to multiple pathological characteristics such as
ARDS, coagulation, and multi-organ dysfunctions.!®
Blood IL-6 levels are highly correlated with the lethal
complications of Covid-19 and is a marker of disease
severity. It is presumed that the body’s immunity
must not be too strong as that leads to cytokine storms,
or too weak low that one can does not fight a virus.'®
There are lot of things that are still not clear which are
displayed on television channels nearly every day. It
is a droplet viral infection so it is different from some
other viral infections because an individual may look
healthy but at the same time be infectious. Therefore,
it is an infection that spreads without any notice.
Those people who are suffering from hypertension
and diabetes are more at risk of hospitalisation as well

as a poor outcome.>*!!

Obesity is very common among African women
in this region. Most of the patients admitted to the
Covid-9 ward were obese. However, the body mass
index was not estimated. A growing number of
evidence connects obesity with Covid-19 as a major
cause of death. There are several mechanisms from
immune system activity which lead to inflammation.'”
It is not clear what causes this but certainly about
three-fourths of the women in this study who died

because of Covid-19 were obese.

This hospital is a poorly resourced hospital where

there is lack of either ventilators or skilled staff to deal

with ventilators. Therefore, not a single patient was
found in this study who was intubated. A majority of
patients wore a facial mask or were on high oxygen
flow.” The situation is not different in a private hospital
in this region. A colleague of mine has died without
putting him on a ventilator in a private hospital. It is
considered that the chances of death are very high for
those who are kept on ventilators but not zero. There
is a sizeable number of patients who have survived in
different hospitals; therefore, one must try hard to win

against this Covid-19 epidemic.

Conclusion

The Covid-19 mortality among females was 1.3
times higher in the regional hospital in Mthatha.
Three-fourths of the victims were associated with
hypertension and diabetes as a comorbidity. The
survival period was around five or six days in this

study.
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Abstract

Background: Oral health is considered to be an important factor in respiratory diseases like Pneumonia
and chronic obstructive pulmonary disease (COPD). Poor oral health and abusive habits like smoking
have been implicated as an independent risk factor for the development of COPD, but few studies have
evaluated the association between oral health and COPD.

Aim: To assess the oral health and habits of COPD individuals visiting our OPD for their regular
checkups.

Subjects and Methods: We performed a case-control study of oral health among patients with COPD
exacerbators and healthy non COPD controls. Cases had experienced >1 exacerbation in the previous 12
months, while controls were healthy patients reporting to the dental OPD for a regular dental checkup.
We evaluated oral health status, recorded dental symptoms/habits, and Pulmonary Function Test (PFT).
In a subset, we performed blinded dental exams to measure bleeding on probing, probing depth, clinical
attachment loss, periodontitis severity, plaque index, gingival index, and carries risk. We evaluated
associations between oral health and COPD using logistic regression.

Result: Self-reported oral health status and objective dental findings had variations between cases and
controls. Participants with COPD had multiple missing teeth, a higher amount of plaque, and calculus
indicating poor dental health. Oral candidiasis, keratotic white lesions, and oral melanosis were also
present.

Conclusion: In the present observational study, we found that participants with COPD have poor oral
health that compromised their quality of life probably precipitating an acute exacerbation. The incidence
of COPD can be reduced by good oral hygiene measures and preventive oral care.

Keywords: COPD, Oral Health, Oral Hygiene, Chronic Periodontitis, Candidiasis
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The mortality status of Chronic Obstructive
Pulmonary Disease (COPD) in India is showing an
alarming growth as mentioned in the WHO Global
Infobase and is estimated to be approximately 556,000
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out of a world total of 2,748,000 cases annually'-2.
The Global Initiative for Obstructive Lung Diseases
(GOLD)?defined COPD asa “preventable and treatable
disease with some significant extra-pulmonary effects
that may contribute to the severity in individual
patients. The pulmonary component is characterized
by airflow limitation, which is not fully reversible.
The airflow limitation is usually progressive and
associated with an abnormal inflammatory response
of the lungs to noxious particles or gases, such as

cigarette smoke*,

The new concept on the pathogenesis of
COPD believes that interactions between multiple
environmental exposures and genetic factors determine
lung function and COPD risk. It also states that
impaired lung function growth in early life associated
with a decline in lung function in adulthood induces
COPD > COPD has been strongly associated with
smoking and is clinically characterized by symptoms

like cough, sputum production, and/or dyspnea.®’

The therapeutic line focuses on reducing the
symptoms and preventing exacerbations of the
disease. Bronchodilators are the mainstay which
includes B,-agonists and anticholinergics, either used

alone or in combination with corticosteroids.®

Smoking tobacco is an important risk factor
for the development of COPD, also oral changes
associated with tobacco consumption are well known.
Research associates tobacco as a major etiologic factor
for potentially malignant disorders and periodontal

diseases *-

COPD and its associated chronic morbidity and
mortality in our country have led to a big burden
and a huge impact on health care. More than half
of COPD exacerbations are attributed to bacterial
infections and recent studies have demonstrated
increased microbial load and microbial diversity in

COPD patients compared to healthy adults. The oral
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and nasal bacteria have been identified in the lung
tissue of COPD patients suggesting aspiration of oral
secretions as the major cause for this disease. These
findings highlight the potential impact of oral health
in patients with COPD and the role of oral lesions in

acute exacerbations.!?

The present study was carried out to investigate
the oral health condition in terms of gingival
inflammation, periodontal disease, and tooth loss in
subjects with a confirmed diagnosis of COPD and for
comparison, a control group of healthy individuals

with a history of smoking was included.

Subjects and Methods

The present study was a cross-sectional
observational study carried out in the departments
of Oral Medicine and Radiology at Manipal College
of Dental Sciences, Mangalore in association with
Kasturba Medical College Hospital, Mangalore,
Karnataka. The study protocol was approved by the
Institutional Ethics Committee of the institute. Before
enrollment, informed written consent was obtained

from each subject.

Subjects in the age group of 40 to 70 years, were
selected from the outpatient and inpatient departments
of the institution.30 subjects in each group are
described as follows. There were more males than
females in the study group and hence we had to select

a similar control group.
Group: 1

Healthy smokers who served as control. They

were smokers with no history of respiratory illnesses.
Group: 2

Subjects with COPD who have been smoking for
the last 10 years with a minimum of 1 pack per day
[10 cigarettes} and suffering from COPD.
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The diagnosis and staging of COPD were done
by Pulmonary Function Tests (PFTs) using GOLD

criteria 3
Assessment of Lung Function:

Lung functions - vital capacity (VC), forced
vital capacity (FVC), forced expiratory volume in
one second (FEV)), residual volume, and total lung
capacity (TLC), was measured and chest images were
obtained by Computed Tomography technique and
verified by the senior pulmonologists in consensus for
the diagnosis of COPD.

Oral Examination:

The COPD subjects and control groups were
examined in the Department of Oral Medicine using
a mouth mirror, gauze, and universal periodontal
probe. Lesions were recorded in the case record
form, custom-made for the study. The dentists were
blinded to the case-control status of the participants.
Assessments included periodontitis severity, bleeding
on probing (BOP), gingival index (GI). Periodontitis
severity (mild, moderate, and severe) was determined
by probing depth (PD, scored as <3, >3 to <5, >5 to <7,

and 7+ mm) and clinical attachment loss (CAL, scored

as <1, 1 to 2, or 5+ mm) based on the involvement of
at least 30% of the entire dentition. Pocket depth was
measured with a millimeter graduated probe at four
sites per tooth and a mean value was calculated based
on all remaining teeth, third molars excluded. A mean
pocket depth of 4 mm was taken as a cutoff point
to define periodontitis. Missing teeth and other soft
tissue lesions were recorded as significant findings in

these cases.

Statistical Analysis

We used Chi-square tests for categorical variables
and two-sample t-tests for continuous variables to
test the differences in demographic and clinical

characteristics between cases and controls.

Results

Oral Health status

Both COPD participants and controls had similar
teeth brushing habits, with both groups participants
brushing once daily. Oral health status, in general,
appeared neglected and there were ample dental
deposits that induced early gingival bleeding, and
pocket depth was found to be increased in the study

group when compared with the control group (Figure

).

Figure 1: Oral Hygiene status of patients with COPD

oral hygiene

m fair

" poor
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The number of missing teeth was high in the
COPD group as compared to the control group.
Dental deposits were significantly more prevalent in
the cases group when controlled for age and gender.
The number of sites exhibiting gingival bleeding
and pocket depth was elevated in the COPD group
when compared to subjects without COPD. The mean
number of remaining teeth was significantly reduced
in COPD patients when compared with non-smokers
and subjects without COPD controlling for age and

gender.

The duration of illness varied in our study group
members, ranging from a month to 15 years as and the
frequency of acute exacerbations of the disease was
recorded as seen in Table 1. The oral mucosal and
hard tissue changes were relatively more in patients
with COPD than in normal healthy subjects Table 2.
In terms of periodontal health, these patients were
compromised and a few of our subjects also reported
burning sensation and intolerance to spicy food due to

oral candidiasis.

Table 1- Baseline characteristics by COPD cases

Age Range Category No of subjects Valid Percent
40-50 years 4 13.3
51-60 years 6 20
61-70 years 11 36.7
71-80 years 6 20
>=81 years 3 10

Total 30 100
Marital status Valid Percent
Married 29 96.7
Single 1 33
Total 30 100
Occupation Valid Percent
Agriculture 3 10
Clothings 1 33
Coolie 1 33
Driver 1 33
Iron industry 1 33
Service 2 6.7
Unemployed 21 70
Total 30 100
Educational status Valid Percent
Degree 2 6.7
Primary 15 50
Secondary 7 23.3
Uneducated 6 20
Total 30 100
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Table 2 — Oral health status of patients with COPD

Oral hygiene Valid Percent
Fair 21 70
Poor 9 30
Total 30 100
Dentition status Valid Percent
Dentate 2 6.7
Partially dentate 28 933
Total 30 100
Mobility Valid Percent
Absent 21 70
Present 9 30
Total 30 100
Gingival bleeding Valid Percent
Absent 1 33
Present 29 96.7
Total 30 100
Presence of Calculus Valid Percent
Absent 8 26.7
1+ 16 533
2+ 4 133
3+ 2 6.7
Total 30 100
STAIN Valid Percent
Absent 15 50
1+ 10 333
2+ 4 133
3+ 1 33
Total 30 100
Hyperpigmentation Valid Percent
Absent 23 76.7
Present 7 233
Total 30 100
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Salivation Valid Percent
Increased 1 33
Normal 28 93.3
Reduced 1 33
Total 30 100
Burning sensation Valid Percent
Absent 29 96.7
Present 1 33
Total 30 100
Oral candidiasis Valid Percent
Absent 29 96.7
Present 1 33
Total 30 100
Keratotic lesion Valid Percent
Absent 28 93.3
Present 2 6.7
Total 30 100
Discussion In our study, we also observed that the incidence

The mouth is the mirror of systemic health and the
primary indicator of ill health. We aimed to determine
if COPD status is associated with oral health as we are
aware that the oral cavity harbors a lot of commensals,
aerobic, and anaerobic potential respiratory pathogens
like methicillin-resistant Staphylococcus aureus

(MRSA) and Pseudomonas aeruginosa'®!!

Our study had the maximum number of cases
in the age group of 61-70 years. This concurs with
various other studies which also had a similar study
group with a maximum number of cases were in the

age group of 55-65 years.!>14

of COPD was higher in males than females and this
finding also coincides with other studies where they
had around 80-93% males recruited in their study '>-1¢
Pulmonary function tests were performed and we had
recruited only cases with a conclusive diagnosis of

COPD.

Dental plaque was significantly more prevalent
in the study group than controls when matched with
age and gender (p<0.01) and this significant finding
explains the number of sites exhibiting gingival
bleeding, recession, and increased pocket depth in
this population with COPD. The mean number of
remaining teeth was significantly reduced in COPD

compared with controls without COPD when matched
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for age and gender.

Studies suggest a causal link between poor oral
health and pulmonary disease as oral pathogens
that harbor the gingival crevices can get aspirated
into the pulmonary tissues which cause respiratory
illness, mainly pneumonia, and COPD. In patients
with neglected oral care, the composition of the
oropharyngeal flora becomes heavily colonized
by virulent gram-negative pathogens that have the
potential to cause respiratory infections. In a few
prospective controlled trials, when the sputum of
patients with COPD was analyzed, the antibody
levels against Fusobacterium nucleatum and
Prevotella intermedia were elevated.!” These are the
anaerobic organisms that have been found in patients
with chronic periodontitis. Studies have proved
that the microbiome of the lungs resembles the oral
microbiome and the chronic microaspiration of saliva
also plays a role.'®!” It is proved that saliva carries
pathogenic bacteria, such as Haemophilus influenza
from diseased teeth which worsens respiratory

symptoms when aspirated.?’

A study conducted by Kucukcoskun et al 2!
clearly showed that regular periodontal treatment
significantly reduced the frequency of COPD
exacerbations. A partially edentulous state was more
prevalent in the COPD group compared to the non
COPD groups after matching for age. This can be
explained by the fact that oral hygiene gets partially
neglected among patients with systemic disease and
also periodontal disease progresses faster among
smokers than in patients with no habit history. Wang
et al 22 also found fewer remaining teeth in patients

with COPD than in a control group.

Tobacco used in any form induces oral mucosal
changes in the form of which intra-oral mucosal
pigmentation is a known fact and that explains the
oral pigmentation that was seen in our COPD group.

Various studies have stated that the heat generated

during smoking triggers the melanocyte activity
responsible for pigment changes in the oral cavity 23
Labial mucosa showed a high degree of pigmentation

followed by the buccal mucosa in our study.

Nonscrapable white lesions in the form of
keratotic patches are common on the lips at the site of
habitual cigarette smoking and were appreciated in our
study group. This is more visible in people who have
a habit of retaining cigarettes or cigars on their lips for
lengthy periods. These lesions were appreciated on
the mucosal surface of the lower and upper lips at the
site at which the cigarette bud is held. They were flat
or slightly elevated whitish areas with red striations
and can be classified as benign with no premalignant
potential. Similar findings were reported in other
studies among smokers and cannot be correlated with

the presence or absence of COPD?*

Inhalational Corticosteroids (ICS) are prescribed
as the mainstay of treatment in COPD and are usually
administered in combination with long-acting [2-
agonists especially in patients with severe airflow
limitation 2423, Recent studies have further shown that
ICS is being prescribed in COPD even more widely
and frequently than expected, particularly among
patients with reduced severity?$-?’. Oral candidiasis is
a well-documented local side-effect associated with
corticosteroids and is known to reduce local immune
response which promotes the growth of oral Candida
28 Candidiasis induces temporary symptoms like
burning sensation in the oral cavity and intolerance to
spicy food which can be clinically significant and may

affect patient quality of life and therapy adherence 2%

31

In the present study, the oral changes among
patients with COPD were compared with subjects
who were smokers but without a history or any
apparent clinical signs & symptoms of COPD. We
found that participants with COPD have poor dental

hygiene practices and compromised oral health.
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These oral changes could have been due to factors like
age, gender, habit associated, or because of COPD
condition itself. It is well documented that there is a
positive relationship between aging and oral mucosa
diseases and acts as a confounding factor as we had

few elderly in our study group *

Conclusion

We conclude that there is an intense diversity
in the pathogenesis of COPD, its association with
smoking, and its oral manifestations. We theorize
that the oral microbiota and oral inflammation play
key roles in this relationship between dentition status
and COPD and oral flora is a major source of the lung

microbiota.

The cumulative evidence of our study suggests
an association between oral and pulmonary disease
and the incidence of the latter can be reduced by good
and regular oral hygiene measures. Smaller sample
sizes and single-center observational studies are
limitations of the study and daily respiratory symptom
data or change in symptoms during an exacerbation
were not documented. These findings will need to
be corroborated in larger study groups, but they do
support the idea of potentially targeting oral health to

improve COPD outcomes in future days.

Ethical Clearance- Taken from Institutional

Ethics committee of MCODS, Mangalore
Source of Funding- Self
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Abstract

Introduction: Dental erosion is an evolving concern with the food market globalization. In a rapidly
developing nation as India, beverage consuming behavior has significantly increased. There is free
access to new foods and beverages even in the neighborhood grocery stores and they are perceived as
modern and healthy. Extrinsic erosion appears to be a growing problem as a result of overconsumption
of soft drinks or fruit juices or both. Materials and Methods: Freshly extracted premolars were
treated with H,0, for 24 hours and weighed with ‘Essae FB-200" with a readability of 0.001 gram. The
beverages were grouped into 2 categories, 1- Natural or tetra-packed beverages, 2 - aerated beverages
and a control. 20ml of each beverage was taken and the pH was measured. The tooth was immersed in
each of the beverage and pH were noted 4™ hourly for 48 hours accounting for sipping the beverage
for 5 minutes every day for 1.5 years. The weight of the tooth was rechecked after 48 hours. Results:
The mean pre-treatment pH of category 1 was 5+1.33 and that of category 2 was 4.66+1.32. There is
no significant difference in the mean loss of weight between the two groups (p-value 0.94) there is no
significant difference in the mean change of pH between the two groups (p-value 0.26) Conclusion:
The objective erosive liability of tetra-packed and aerated beverages on the dental enamel was found

to be similar. However, natural fruit juices showed nil to negligible objective signs of dental erosion.
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Introduction

Enamel forms a protective layer over the entire
surface of the crown. It consists of 96% inorganic

material, 4% of organic substance & water. (V) It is
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constantly exposed to changing environments, and a
significant portion of such changes is brought about
by the type of diet consumed by the individual. ) The
dynamic nature of the oral environment is a major
contributing factor for many of the prevalent dental
conditions such as dental caries, periodontitis and of
recent times, dental erosion. Erosion is a progressive
dissolution of tooth substance by exposure to acids,
without the involvement of bacteria which could
be either intrinsic or extrinsic. Extrinsic dental
erosion is an evolving concern with the food market

globalization. In a rapidly developing nation as
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India, beverage consuming behavior has significantly
increased. Juice & juice-based drinks are growing 2.5
times faster than aerated drinks. ) Enamel present
in the fully formed crown has no viable cells, hence
enamel lost after a tooth has erupted cannot be formed
again. @ Accordingly dental erosion is irreversible
which could further lead to hypersensitivity, the
unaesthetic appearance of teeth, and can also lead to
loss of vertical dimension. All of this could add up to
the burden of oral diseases, decreasing the quality of
life. ® Hence an experimental study was conducted
to compare the dissolution caused by tetra-packed
beverages and aerated beverages on freshly extracted
teeth.

Materials and Methods
Experimental design

An in-vitro study was designed to compare
the erosive liability by measuring physiochemical
properties like pH and calcium dissolution by
measuring the weight of the tooth to assess the amount
of dissolution of calcium into the beverage thereby

leading to a loss in tooth structure.
Sample size

Sample size was calculated to be 20 (10 in each
group) by setting a Power of 80%, level of significance
at 5% and an effect size of 1.2 using G*Power software

version 3.1.9.7. ©
Beverage selection

The commonly consumed beverages in India

were identified and categorized as
Category 1 - Natural or tetra-packed beverages
Category 2 - Aerated beverages and
The control was taken as distilled water.

The beverages under category 1 were fresh apple

juice, fresh grape juice, tea, Amul Masti buttermilk,

1571

Amul lassi, B natural mixed, Tropicana mixed, Real
orange, Nescafe and Frooti. The beverages under
category 2 were Pepsi, Miranda, Slice, Bovonto, Eno,

Limca, Pulpy orange, Coco-cola, and Maaza.
Physiochemical properties

20 ml of each beverage was poured in a labelled
plastic transparent cup. The pre-treatment pH before
the placement of tooth was noted for each of the
beverage with PSI universal full range pH (1-14) strips
(A-70, MIDC Industrial Area, Amravati, Maharashtra
444607)

Tooth Preparation

The selection criteria for the teeth are that they are
freshly extracted permanent maxillary and mandibular
premolars weighing between 4 to 4.85 grams. The
teeth were treated with hydrogen peroxide for 24
hours. Each tooth is weighed before placement in the

assigned beverage.
Measurement

The freshly extracted teeth were immersed in the
beverage for 48 hours. Immersing in the beverage
for 48 hours would account for sipping the beverage
every day for 5 minutes for 1 and a half years. The
pH of the beverage was then measured at a 4-hour

interval for 48 hours.

After 48 hours the tooth was removed from the
beverage and rinsed with distilled water. The weight of
the tooth was then measured on a calibrated weighing
scale ‘Essaec FB-200" with a readability of 0.001
gram (# 410, 100ft Road 4th Block, Koramangala,
Bengaluru, Karnataka — 560034)

Statistical Analysis

Descriptive and inferential statistics

analyzed by IBM SPSS version 20.0. Throughout

the study, a ‘P’ value of <0.05 was considered as a

Were

statistically significant difference. (7
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Results

Table 1 shows that beverages B natural, Frooti,
Pepsi, Miranda and Pulpy orange showed a low pre-
treatment pH of 3 before placement of the tooth. The
mean pre-treatment pH of category 1 was 5+1.33
and that of category 2 was 4.66+1.32. Immersing the
freshly extracted teeth in the beverages for 48 hours
showed an increase in mean pH from day 1 to day 2 as
3+0 to 4.1+0.4 in B natural, 6.5+0.54 to 7+0 in Amul
Masti buttermilk and Amul lassi, 4£1.5 to 5.5+0.54
in Pepsi, 6.33+£0.51 to 8.66+0.51 in Eno, 3.7+0.75 to
640 in Pulpy orange and 5+0 to 6+0 in Coco-Cola.
The other beverages showed the following changes in
pH between day 1 and day 2 — Tea 7+0 to 7.66+0.51,
Tropicana mixed 3.66+0.51 to 3.3340.51, Real orange
4.66+0.51 to 3.83+0.4, Nescafe 6.5+0.54 to 7=+0,

Frooti 3.5+£0.54 to 4+0, Miranda 2.66+0. 51 to 3=+0,
Slice 5+0 to 5.33+0.51, Bovanto 4.66+0.51 to 3+0 and
Limca 6.14+0.4 to 7.66+£0.51. However, there was an
almost negligible increase in pH in fresh apple juice
(5£0 to 5+0), fresh grape juice (50 to 5.66+0.51) and
Maaza (6+0 to 6+0). The control showed a constant
pH of 7 throughout the 48 hours. Table 2 shows
weight of the tooth before and after placement in
each beverage for 48 hours. The mean weight of teeth
considered for placing in the tetra-packed beverages
and aerated beverages was 4.425+0.35 and 4.442+0.22
respectively. After 48 hours the mean weight of tooth
in tetra-packed and aerated beverages was 4.311+0.33
and 4.326+0.23. Comparison of mean difference in
weight before and after placement in the beverage for
48 hours revealed no significant difference between

the two beverages (p-value = 0.9)

TABLE 1: pH of Tetra-packed and Aerated beverages

Beverage Pre pH Post pH at 24 hrs Post pH at 48 hrs
Fresh apple juice 5 540 5+0
Fresh grape juice 5 540 5.66+£0.51

Tea 7 7+0 7.66+0.51
Amul masti 6 6.5+0.54 7+0

Amul lassi 6 6.5+0.54 7+0
B natural mixed 3 3+0 4.16+0.4
Tropicana mixed 4 3.66+0.51 3.33+£0.51

Real orange 5 4.66+0.51 3.83+0.4
Nescafe 6 6.5+0.54 7+0
Frooti 3 3.5+0.54 4+0
Water 7 7+0 7+0
Pepsi 3 4+1.54 5.5+0.54
Miranda 3 2.66+0.51 3+0
Slice 5 540 5.33+0.51
Bovonto 5 4.66+0.51 3+0
Eno 6 6.33£0.51 8.66+0.51
Limca 6 6.14+0.4 7.66+0.51
Pulpy orange 3 3.71+0.75 6+0
Coco-Cola 5 5+0 6+0
Maaza 6 6+0 6+0
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TABLE 2: Weight of tooth before and after 48 hours

Beverage Pre-weight Post-weight
Fresh apple juice 4.85 4.77
Fresh grape juice 4.33 4.26

Tea 4.9 4.71
Amul masti 4.53 4.43

Amul lassi 4.05 4
B natural mixed 4.02 3.84
Tropicana mixed 4 3.99

Real orange 4.79 4.65
Nescafe 4.57 4.45
Frooti 4.21 4.01
Water 4 3.89
Pepsi 4.63 4.49
Miranda 4.7 4.64
Slice 4.13 4.03
Bovonto 4.12 4
Eno 4.34 4.22
Limca 4.53 4.43
Pulpy orange 441 4.27
Coco-Cola 4.71 4.63
Maaza 4.41 4.23
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TABLE 3: Comparison of change in pH after the procedure, between the two groups

Mean change Mean 95%
Group g SD SEM . Confidence t P-value
of pH difference
Interval
Tetra-packed 333 0.571 | .180
beverages
-0.500 -1.42 0.42 1.14 0.26
Aerated beverages .833 1.244 414

Test: Mann-Whitney U test (Non-parametric equivalent of Student’s t-test: Since SD is not less than half

the mean value)

Inference: The test shows that there is no significant difference in the mean change of pH between the two

groups

TABLE 4: Comparison of loss of weight after the procedure, between the two groups

Mean Mean 95% Confidence
Group change SD SEM difference Interval ¢ P-value
Tetra-packed beverages 0.114 0.064 0.020
-.00156 -.052 .049 0.065 0.94
Aerated beverages 0.116 0.036 0.012

Test: Mann-Whitney U test (Non-parametric
equivalent of Student’s t-test: Since SD is not less

than half the mean value)

Inference: The test shows that there is no
significant difference in the mean loss of weight

between the two groups

Discussion

Earlier studies reveal the effects of carbonated
beverages and acidic dietary choices leading to an
increased prevalence of dental erosion. A study by Al-
Malik MI on the relationship between erosion, caries

and rampant caries and dietary habits in preschool

children in Saudi Arabia showed a direct relationship
between carbonated beverage consumption and
dental erosion. ® However tetra-packed juices
are consumed as a replacement to fresh fruit juices
increasingly especially with the ease of availability.
In the present study B natural, Frooti, Pepsi, Miranda
and Pulpy orange showed a pre-treatment pH of 3
before placement in the beverage. Of which Pepsi
showed a pH change from 4+1.5 to 5.5+0.54. A study
by Avanija Reddy et al 2016 on the pH of beverages
in the United States showed that pH <3 were
considered extremely erosive. ¥ A study by Rafey
Ahmad Jameel et al 2016 showed that all beverages

exhibited a positive erosive effect on the tooth enamel



Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

surface on quantitative analysis of tooth erosion,
micro hardness, surface hardness and surface height
(p<0.005). 10 A study by Leonardo S Antunes et al
2017 on Sports drink consumption and dental erosion
among amateur runners that there was no significance
between the association of isotonic drinks & dental
erosion. (') In the present study beverages containing
isotonic pH showed nil to negligible change in pH
after 48h hours. A study by Yousef H Al-Dlaigan 2017
showed that Sixty per cent of the children regularly
consumed juice drinks. Among daily consumers, 84%
of children showed erosion prevalence with a strongly
significant association (p < 0.005). Holding the drink
in the mouth also showed a significant association
with erosion (p < 0.02). ' These results agree with
the present study, as greater the exposure time, the
greater is the erosion that is objectively identified by
an increase in pH. A study by Palak Shroff, Shailesh
M Gondivkar et al 2018 showed that that the mean
titratable acidity values of the packaged fruit juices
were higher than carbonated drink (¥} which agrees
with the present study as both tetra-packed and
aerated beverages showed a mean pre-treatment pH
of 5+1.33 and 4.66+1.32 respectively. Limitations to
the present study are that rather than measuring the
subjective signs of erosion, objective signs of erosion
were measured. They are the change in weight and
pH. A study by Brent L Gravelle et al 2015 on
Soft drinks and invitro erosion showed there was a
significant positive correlation between the amount of
titratable acid and percentage of tooth erosion, while a
significant negative correlation was revealed between
the beverage pH and percentage of tooth erosion. )
This study serves as a pilot showing that the difference
in erosion caused by tetra-packed beverages and

aerated beverages are not significant.

Conclusion

The objective erosive liability of tetra-packed and

aerated beverages on the dental enamel was found
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to be similar. The greater the exposure time of the
beverage to the tooth surface, the greater is the erosion.
However, natural fruit juices showed nil to negligible
objective signs of dental erosion. Hence, although the
tetra-packed beverages are consumed with the intent
of an alternative substitute for natural fruit juices, they

are as erosive as the aerated beverages.

Ethical Clearance: Taken from CARE IHEC

committee, Tamilnadu.
Sources of Support: Nil

Conflicts of Interest: There is no conflicts of

interest
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Abstract

Hemodialysis is the most frequent treatment method for CRF. However, it has been argued that a
number of restrictions and modifications accompany this treatment, which have a detrimental impact
on the quality of patient’s life and affect individuals’ physical and psychological well-being. Objective
of the study was to assess health promotional life style modification regarding prevention of comorbid
condition and complications of chronic renal failure among hemodialysis patient. A Quantitative
Research approach and Quasi experimental research design (Nonequivalent control group pretest post
Design) was used for the present study. The sample consisted of 200 chronic renal failure patients
undergoing hemodialysis were selected by convenient non probability sampling technique. Results
The finding of the study revealed that in experimental group, pretest Knowledge mean score of the
samples had 20.26 and in posttest knowledge mean score had 33.93 so the difference is 13.67, this
difference was large and it is statistically significant. Whereas in control group, pretest, this difference
was small and it was statistically not significant. In experimental group, mean pretest Practice score
of the samples showed statistically significant. In experimental group 16.28% improvement in QOL
score after intervention and in control group improvement score is 0.35%. This difference showed the
effectiveness of the study. Considering correlation between experimental group posttest knowledge
score and posttest practice score was (r=0.44 P<01), correlation between experimental group posttest
knowledge score and posttest QOL score was (1=0.45 P<01) and correlation between posttest practice
score and QOL score was (r=0.52 P<01). It showed moderate positive correlation among them. The
result of the present study suggest that health promotional life style modification is necessary to reduce
complications and co morbidities which is occur due to CRF and enhance quality of life of chronic
patients.

Keywords: Health promotional life style, co-morbid conditions; chronic renal failure patients and

hemodialysis.
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Health status and quality of life are very important
concepts for patients with chronic kidney disease
(CKD) and those undergoing hemodialysis' At the
end of the next decade, the number of patients with
end-stage renal disease, who need dialysis therapy,
may be doubled. Now a days End-stage renal disease

is an important public health issue.’

The CKD burden is increasing rapidly worldwide.
At the end of 2010, 1,78,3000 patients worldwide
were receiving treatment for ESKD, of which 77%
were on dialysis and 23% had a functioning renal
transplant and this number is increasing at a rate of
7% every year. If the current situation prevails, the
global ESRD population will exceed 2 million by
2020. The average incidence of ESKD in developing

countries is 175 per million populations.2,3,4

Yaghmayi Thomas etal. quoted that” chronic renal
failure has mutual effects on physical, psychological
and functional status of individuals which causes
types of deprivation and lifestyle changes including
financial problems, unemployment, restriction in fluid
intake and diet, change in familial roles and tasks and
reduction in achieving long term goals” It is estimated
that 7 out of 10 death can be prevented through
changes in lifestyle Even in developed countries,
there are some problems to cope with this increase.
Therefore, there is an urgent need to highlight the
importance of modifiable risk factors as a basis for
treatment strategies to prevent complications and
comorbidities through recent knowledge from a
healthy lifestyle.

Hsiu LanTeng et al (2013) conducted randomized
study on Effects

Interventions on Lifestyle Modifications of Chronic

controlled trial of Targeted

Kidney Disease Patients. This study examined
the effects of a targeted Lifestyle Modification
Program based on the readiness to change health-
promotion behaviors, renal

lifestyle protection

knowledge, and physical indicators of patients

with early CKD. A repeated-measures design
randomized 160 CKD patients from four southern
Taiwan outpatient nephrology clinics into control
and intervention groups. Data were collected five
times over a year with a participant retention rate
of 64.4%. The intervention group demonstrated
significant improvement with regard to diet behavior
modifications. Compared with the control group, the
intervention group showed a significant improving
trend of renal function protection knowledge, stress
management, and interpersonal relations. Targeted
interventions for patients in the early phases of CKD
promotes adherence to proper diet, exercise behavior,

and positive lifestyle modifications.8
Objectives:

Assess the knowledge and practice regarding
prevention of co-morbid conditions and complications
among chronic renal disease patients undergoing
hemodialysis in experimental and control group in

pretest and posttest.

health

promotional life style intervention on prevention of

Develop and implement the
co-morbid conditions and complications of chronic

renal disease among hemodialysis patients.

Assess quality of life of hemodialysis patients
in experimental and control group before and after

administrating intervention.

Compare the mean pretest and posttest
knowledge, practice and QOL score regarding
prevention of co-morbid conditions and complications
of chronic renal disease among hemodialysis patients

in experimental and control group.

of health

promotional life style intervention on prevention of co-

Evaluate the effectiveness
morbid conditions and complications of chronic renal
disease among hemodialysis patients in experimental

group after administrating intervention.
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Find out the correlation between posttest
knowledge, practice and QOL score regarding
prevention of co-morbid conditions and complications
of chronic renal disease among hemodialysis patients

in experimental and control group.

Determine association between posttest

knowledge, practice and QOL score regarding
prevention of co-morbid conditions and complications
of chronic kidney disease with selected socio-

demographic variables in experimental and control

group.
Delimitation:

The study was delimited only Chronic Kidney

Disease patients undergoing for haemodialysis.

Delimited in South Gujarat region haemodialysis

centre.

The study was delimited to patients who are

undergoing Haemodialysis twice in a week.

Research Methodology:

Research Approach:

Quantitative evaluative Research Approach was
used to assess effectiveness of health promotional life

style intervention.
Research Design:

Quasi experimental research design with Non-

equivalent control group pretest post Design
Research Setting:

New Civil Hospital Surat, Gujarat and Manav
Seva Sangh (chhayado) Surat, Gujarat

Sampling Techniques:
Convenient non probability sampling technique.

Sample Size and Sample size determination:

1579

Total Sample Size is 200, 100 for experimental
group and 100 for control group. Power analysis

method used to determine sample size.
Variables:
Independent Variable:
Health promotional life style intervention
Dependent variables:

1. Knowledge of chronic renal failure patients

undergoing hemodialysis regarding life style

modification behavior.

2. Practice of chronic renal failure patients

undergoing hemodialysis towards life style

modification behavior.
3. Quality of Life of chronic renal failure patients
Description of the tool:
Section: 1: Socio demographic data:

It consists of demographical variables including
age, sex, education, occupation, monthly income,
marital status, sources of information, present
associated illness, duration of receiving hemodialysis,
frequency of receiving hemodialysis, and length of

each hemodialysis session.
Section:2:

Self-administered  questionnaire’s  regarding

knowledge on health promotional life style
modification on following points —definition, causes,
risk factor, diagnosis, complications nutrition plan,
stress management, medication, exercise, vascular
care, prevention of complications and comorbid
condition. Knowledge questionnaire has 50 questions.
Each correct answer carries one score and total

possible maximum score is 50.
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Section: 3:

Assessment of quality of life by WHO QOL-
BREF checklist. Obtained permission from WHO to
use this tool. It is a standardized tool, given by WHO
and has 26 items. It is five Point scale to measures
four domains that is physical health, psychological,

social relationships and environmental.
Section: 4:

Checklists to assess practice towards health

life style intervention

hemodialysis patients. It is a three-point scale and has

promotional among

25 items.
Intervention:

Development of health promotional life style

intervention for chronic renal failure patients

undergoing hemodialysis.

Data Analysis
Table 1.1: Distribution of subjects in experimental and Control group as per their Socio-demographic
Variables N=100+100
. Control
Experimental group
SI. No. Variables group Chi square test
F % f %
1. Age in years
<20 3 3 7 7
21-30 13 13 10 10 ¢2=3.35 P=0.34
31-40 44 44 36 36 (NS)
>40 40 40 47 47
2. Gender
Male 62 62 60 60
c2=0
Female 38 38 40 40 P=1
S
Other 00 00 0 0 (NS)
3. Religion
Hindu 71 71 70 70
Christian 5 5 3 3 (NS)
Other 2 2 5 5
4. Education
Illiterate 20 20 10 10
Primary education 41 41 34 34 c2=7.07 P=0.07
Higher secondary education 28 28 39 39 (NS)
Graduate 11 11 17 17
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Cont... Table 1.1: Distribution of subjects in experimental and Control group as per their Socio-demographic

N=100+100
5. Income
<15000 42 42 38 38
15000-25000 38 38 36 36 ¢2=1.04 P=0.79
25001-35000 16 16 21 21 (NS)
>35000 4 4 5 5
6. Marital status
Unmarried 15 15 8 8
Married 76 76 86 86
Widow e 5 6 P ¢2=6.83 P=0.08
(NS)
Divorced 4 4 0 0
F % F %
7. Employment
Employed 18 18 22 22
Unemployed 69 69 58 58 02:2'51\31;:0'24
Retired 13 13 20 20
8. Other Co-morbid disease
Diabetes 21 21 28 28
Hypertension 39 39 30 30 €2=2.22 P=0.52
A & B both 22 22 23 23 (NS)
None of above 18 18 19 19
9. Previous knowledge
Newspaper/journals/mag. 30 30 23 23
T.V. 15 15 23 23 ¢2=577 P=0.12
Radio 0 0 3 3 (NS)
Health personnel 55 55 51 51
10. Duration of treatment
<6 month 18 18 30 30
6 month- 3 years 43 43 42 42 ¢2=0.99 P=0.80
3-6 years 29 29 34 34 (NS)
>6 years 10 10 11 11
11. Treatment per week
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Cont... Table 1.1: Distribution of subjects in experimental and Control group as per their Socio-demographic

Variables N=100+100

1 9 11 11

2 >4 4 62 62 ¢2=2.31 P=0.31

3 37 37 27 27 (NS)

>3 00 00 0 0

12. Length of session

3 hours 8 8 18 18
3 hours 15 minutes 52 52 45 45 2=4.46 P=0.11
3 hours 45 minutes 40 40 37 37 (NS)
>4 hours 00 00 0 0

Table: 1.2: Comparison of pretest and posttest knowledge and practice score in experimental and control

group
Pretest (n=100) Posttest (n=100)
Student
Group Variables Di?f/[eiil:lce . ud int )
Mean Standard Mean Standard patred t-tes
score Deviation score Deviation
. t=26.46
Experiment 20.26 2.37 33.93 4.70 13.67 P=01%(S)
Knowledge
Control 20.38 2.27 20.65 2.35 0.27 =1.89
’ ’ ’ ’ ’ P=0.06(NS)
. t=56.36
Experiment 35.46 2.99 57.21 2.51 21.75 P=01%(S)
Practice
Control 35.89 222 36.82 2.74 0.93 =191
’ ’ ’ ’ ’ P=0.06(NS)

P<01 very high significant S=significant

P>0.5 is not significant

Table 1.2 depicts comparison between pre and
posttest knowledge and practice score. In experimental
group pretest and posttest knowledge score difference
was 13.67, this difference was large. Hence it was
statistically significant. Whereas in control group
pretest and posttest, knowledge score was 20.65, so

the difference was 0.27, this difference was small and

it was statistically not significant.

Experimental group pretest practice score and
posttest practice score difference was 21.75, this
difference was large. Hence it was statistically
significant. Whereas In control group, pretest practice
score and posttest practice score difference was 0.93,
this difference was small and it was statistically not

significant.
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Table 1.3: Effectiveness of health promotional life style intervention and generalization of QOL gain score

(1}
Grou Observation Maximum Mean n/llz(:rt; mean difference % of difference with
P score with 95%CI 95%CI
score
Pretest 100 46.82 46.82%
) 16.28 16.28%
Experiment
(14.58 -17.98) (14.58% -17.98%)
Posttest 100 63.10 63.10%
Pretest 100 47.11 47.11%
0.35 0.35%
Control
(0.04 -0.74) (0.04% -0.74%)
Posttest 100 47.46 47.46%

Table: 1.3 illustrates, in experiment group 16.28% improvement in QOL score after intervention and in
control group improvement score was 0.35%. This difference shows the effectiveness of the study. Effectiveness

of the study was given in mean with 95% confidence interval and percentage with 95% confidence interval.

7500+ o

70,007

55.00-

Posttest QOL score

55004

50.00

I T I
53.00 60.00 §5.00

Posttest Practice score

Fig !:3: Scatter plot with regression estimate shows the moderate, positive correlation(r=0. 52 P<01) between
patients posttest practice score and posttest QOL score in experiment group.
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Considering  correlation  between  patients
posttest knowledge score and posttest practice
score in experimental group there was a statistically
significant, moderate positive correlation between
them(r=0.44 P<01.Considering correlation between
patients posttest knowledge score and posttest QOL
score, there was a statistically significant, moderate
positive correlation between them(r=0.45 P<01)
and correlation between patients posttest practice
score and posttest QOL score, there is a statistically
significant, moderate positive correlation between

them(r=0.52 P<01).

The association between post-test knowledge
score and demographic variables among experimental
group are age, Gender, education and occupational
status had association with their demographic data,
and control group none of the variable is significantly

associated with demographic variables.

The association between post-test practice
score and demographic variables among experiment
group and control group are age, education and
other co-morbid conditions had associated with their
demographic data and in control group none of the
variable is significantly associated with demographic

variables.

The association between post-test QOL score
and demographic variables among experimental
and control group. Age education and income of the
patients had associated with their demographic data
and control group none of the variables is significantly

associated with demographic variables.

Discussion

Hemodialysis is an expensive treatment modality
for chronic renal failure patients, it is very essential
to assess the outcome of therapy in terms of quality
of life through life style modification. Nursing
knowledge has been guided toward helping the

individuals, family and society for the purpose of
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achieving maximum level of health. Hence the aim
of the study to enhance quality of life is by reducing

complications and co morbidities.

This finding coincides with the findings of Dulal
S L, Thakurathi MT, et.al conducted study on
dietary practice among the patients with end stage
renal disease undergoing maintenance hemodialysis.
The level of knowledge score found to be medium and
practice score was even low. Considerable limited
knowledge (medium) and practices (low) scores were
found. Similarly showed in present study and after
intervention and followed up increase knowledge and

correct practice towards quality of life.

This finding also coincides with the findings of
Mukadder Mollaoglu on Quality of Life in Patients
Undergoing Hemodialysis. The results of studies
suggest that the QOL of hemodialysis patients is
considerably impaired compared to that of the healthy
subjects, especially with respect to the physical,
psychological and social relationship domains. Studies
have shown that patients on hemodialysis have a poor
health-related quality of life (HRQoL) and present
with complications such as depression, malnutrition,
and inflammation. Many of them suffer from impaired
cognitive la functioning such as memory loss
and abnormally low concentration, as well as other
unhealthy physical, mental, and social aspects of life
that can, and do, affect even the simplest activities of
daily life. Thus its essential to enhance quality of life

of CKD patients with life style modification.

Conclusion

The health promotional life style intervention on
prevention of co-morbid condition and complications
among chronic renal failure patients undergoing
hemodialysis was effective in improving their
knowledge, practice and quality of life. It helps the
subjects to adhere to diet plan and exercise regularly.

The health promotional life style intervention was



effective to helping them to control comorbid

conditions and live quality of life.
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Abstract

Contact dermatitis, in general, is a non-infection inflammatory condition because the skin has contact
with both chemical and biological compounds. The aims of this study is to analyze determinants of
irritant contact dermatitis in the workers of a slaughterhouse. This study was analytical observation
using a cross-sectional approach. The population of this study was 93 workers of a broiler chicken
slaughterhouse located on Jalan Abu Bakar Lambogo, Makassar. Data collection was by performing a
direct observation and interview to the skin condition of the workers’ hands who were suffering from
the symptoms of irritant contact dermatitis, such as skin rash, dry skin, itchy and painful skin, swollen
skin, and chapped, and observing the work process of chicken slaughtering. Data were analyzed using
multiple logistic regression analysis. The result of this study shows that the use of PPE, personal
hygiene, length of employment, personal history of diseases of the skin, and duration of contact are
significantly correlated with (p < 0.05) the incidence of irritant contact dermatitis symptoms. Based
on the result of the multiple logistic regression analysis, personal hygiene (p = 0.003) and duration of
contact (p = 0.004) are the main determinants of irritant contact dermatitis symptoms in the workers
of the broiler chicken slaughterhouse. It can be concluded that the personal hygiene and duration of

contact are the main determinants of irritant contact dermatitis symptoms in the workers of the broiler

chicken slaughterhouse.
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Introduction

Work-related diseases still become a health issue

as a concern for stakeholders, the government, and
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entrepreneurs. Occupational diseases are the disease
caused by an occupation and work environment. In
Asia, work-related dermatitis contributes highly and
significantly to occupational diseases felt by the
majority of the workers in the formal and informal

sectors()

Occupational skin disease with the highest
proportion felt by people is contact dermatitis
(92.5%), around 5.4% is caused by skin infection and

2.1% is caused by other factors. Globally, in more
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than two decades, the incidence rate of occupational
dermatitis reaches around 1.3 to 8.1 per worker
annually® Occupational contact dermatitis is a skin
disease caused by work that is widely found in worker

populations with a prevalence of 70 — 90 %®

Contact dermatitis, in general, is a non-infection
inflammatory condition because the skin has contact
with both chemical and biological compounds.
Contact dermatitis is divided into two types. First,
irritant contact dermatitis is a non-immunological
response to substances or factors that worsen the
condition, such as damp workplace, soap, or liquid
triggering a hot condition in the skin. Second, allergic
contact dermatitis is caused by specific immunological

mechanisms®

The prevalence of dermatitis in Indonesia is
6.78%. An epidemiological study in Indonesia shows
that 97% out of 339 cases is contact dermatitis,
whereby 66.3% of them is irritant contact dermatitis(*).
A study conducted by Fath on the workers of a
poultry slaughterhouse showed that contact dermatitis
happened due to several factors, such as length of
employment, personal hygiene, the use of personal
protective equipment (PPE), and water contact(®,
Meanwhile, the result of a study conducted by
Marwah on daily freelance workers at PT. Indojaya
Agrinusa, Medan, showed a significant relationship
between the length of employment (p=0.003),
personal history of diseases of the skin (p=0.0001),
and the use of PPE (p=0.033) against the symptoms

of contact dermatitis(”

One of the industries having a risk of contact
dermatitis symptoms is a poultry slaughterhouse. The
broiler chicken slaughterhouse industry located on
Jalan Abu Bakar Lambogo, Makassar, is one of the
traditional slaughtering areas (home industry). The
flow of a simple work process starting from weighing
to non-hygiene slaughtering has a risk of emerging

irritant contact dermatitis in workers. The preliminary

study showed that the majority of workers complained
about feeling itchy and hot, especially in the space
between fingers while working. Therefore, a study on
determinants of contact dermatitis symptoms in the
workers of a broiler chicken slaughterhouse located
on Jalan Abu Bakar Lambogo, Makassar, needs to be
conducted. The specific objective of this study was
to know the relationship between the use of Personal
Protective Equipment (PPE), personal hygiene, length
of employment, personal history of diseases of the
skin, and duration of contact with contact dermatitis
symptoms in the workers of the broiler chicken
slaughterhouse and to know the main determinants of
irritant contact dermatitis symptoms in the workers of

the broiler chicken slaughterhouse.

Material and Methods

This study was an analytical observation using
a cross-sectional approach in 93 workers of a broiler
chicken slaughterhouse located on Jalan Abu Bakar
Lambogo, Makassar. It was analyzed from the
dependent variable, namely the symptoms of irritant
contact dermatitis, and the independent variables in
the form of the use of personal protective equipment
(PPE), personal hygiene, length of employment,
personal history of diseases of the skin, and duration
of contact. This study was conducted from July to
September 2021.

Data collection was by performing a direct
observation to the skin condition of the workers’
hands who were suffering from the symptoms of
irritant contact dermatitis, such as skin rash, dry skin,
itchy and painful skin, swollen skin, and chapped, and
observing the work process of chicken slaughtering.
In addition, an interview with the workers was
done according to the questions provided in the
questionnaire. The questionnaire contained several
questions related to research variables, namely the
questions related to the symptoms of irritant contact

dermatitis, length of employment, personal history
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of diseases of the skin, personal hygiene, duration of
contact, and the use of personal protective equipment
(PPE). To analyze the most influential variable as a

determinant, multiple logistic regression analysis
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was used, whereby a p-value of less than 0.05 was
considered as the most influential and significant

variable statistically.

Findings

Table 1 The Relationship between Research Variables and the Symptoms of Irritant Contact Dermatitis in
the Workers of a Broiler Chicken Slaughterhouse on Jalan Abu Bakar Lambogo, Makassar

Variable Total (93) % Sig
The Use of PPE
P 8 3.5
oo / ’ 0.018
Good 6 6.5
Personal Hygiene
Poor 62 66.7 0.000
Good 31 333
Length of Employment (years)
>3 39 41.9 0.023
<3 54 58.1
Personal History of Diseases of the Skin
Yes 24 25.8 0.019
No 69 74.2
Duration of Contact (hours/day)
>8 82 88.2 0.000
<8 11 11.8
The symptoms of Irritant Contact Dermatitis
Experiencing 73 78.5
Not Experiencing 20 21.5

The result of this study can be seen in table 1.
Table 1 shows that 73 respondents have the symptoms
of irritant contact dermatitis (78.5%). The use of
PPE in the respondents is mostly poor APD of 87
respondents (93.5%), and 62 respondents (66.7%)

have poor personal hygiene. The majority of the

respondents’ length of employment is less than 3
years with a total number of 54 respondents (58.1%).
Most of the respondents do not have a personal history
of diseases of the skin (74.2%), and 82 respondents
(88.2%) have a duration of contact greater than or

equal to 8 hours.
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Table 2. The Symptoms of Irritant Contact Dermatitis Perceived by the Workers of A Broiler Chicken
Slaughterhouse on Jalan Abu Bakar Lambogo, Makassar

No Symptoms n %
1 Skin Rash 60 27.8
2 Dry Skin 23 10.7
3 Itchy and painful skin 72 333
4 Swollen Skin 18 8.3
5 Chapped Skin 43 19.9

The symptoms of irritant contact dermatitis was statistically and significantly correlated with the use of PPE

(p = 0.018), personal hygiene (p = 0.000), length of employment (p = 0.023), personal history of diseases of
the skin (p =0.019), and duration of contact (p = 0.000) (See Table 1). Meanwhile, the symptoms of dermatitis

mostly experienced by the workers were itchy and painful skin (33.3%), skin rash (2.8%), chapped skin (19.9%),
dry skin (10.7%), and swollen skin (8.3%). (See Table 2).

Table 3. The Result of the Multiple Logistic Regression Analysis

Variable B Wald Df Sig
The use of PPE 2.731 1.274 1 0.032
Personal Hygiene 2.576 0.856 1 0.003
Length of Employment -1.179 0.739 1 0.110
Personal History of Diseases of The Skin 1.950 1.363 1 0.152
Duration of Contact 3.91 1.357 1 0.003
Constant -14.261 10.546 1 0.001

Nagelkerke R Square = 0.590
Hosmer-Lemeshow goodness of fit test = 0.605
Overall percentage = 0.785

Based on the result in Table 3, it can be seen that
the Nagelkerke R Square value is 0.590, indicating
that the ability of independent variables to explain
the dependent variables is 0.590 or 59%, whereby
41% of them is the factor outside the equation model
explaining the dependent variables. The Hosmer-
Lemeshow goodness of fit test (GoF) value of 0.605
(p > 0.05) indicates that the equation model that has

been performed is correct since there is no significant

difference between the models and the observation
value. The overall percentage of 0.785 indicates that

the accuracy value of this research model is 78.5%.

Based on the multiple logistic regression analysis,
three variables had a significant impact, namely
personal hygiene, duration of contact, and the use
of PPE. The contribution value of each independent
variable can be seen from the B value. The values

are as follows: personal hygiene of 2.576, duration
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of contact of 3.92, and the use of PPE of 2.731 (See
Table 3). From the result, it can be inferred that the
variables with the highest contribution are the duration
of contact, personal hygiene, and the use of PPE. The
following is the regression equation model that can be

calculated.

“The symptoms of irritant contact dermatitis =
14.261+2.576 x personal hygiene + 3.92 x duration
of contact + 2.731 x the use of PPE”

Discussion

The result of the study showed that 73 respondents
(78.5%) suffered from irritant contact dermatitis and
the symptoms frequently felt by the respondents were
itchy and painful skin and skin rash on their hands.
The industries with a high risk of being exposed
to this disease are industries in the manufacturing
sector, food production, construction and machine
tool operations, printing, leather craftsmen, and
agriculture. The workers in the informal sector, such as
a chicken slaughterhouse, are prone to the symptoms
of irritant contact dermatitis, whereby the production
process has some dangers in the form of chemical
exposure, such as chlorine, and biological exposure
in the form of bacteria in a chicken carcass, namely
Staphylococcus and Salmonella sp. The sources
of bacterial contamination in chicken carcasses
encompass feces, water, feathers, digestive system,
workers, and equipment used for slaughtering. The
stages of the process, such as scalding, chicken feather
removal, evisceration, and cleaning, have a significant

impact on bacterial contamination.

In this study, personal hygiene had a significant
impact on the symptoms of irritant contact dermatitis.
The workers’ behavior of the chicken slaughterhouse
that became the factor causing the symptoms of
irritant contact dermatitis was not washing hands
using flowing water and soap; instead, they only

washed their hands using water in the provided tub
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or container. Therefore, the bacteria in the container
of dirty water penetrate the workers’ skin and cause
the symptoms of irritant contact dermatitis. Proper
and correct hand-washing is performed by using soap
since using only water is proven ineffective ®. The
result of this study is in line with a study conducted by
Callahan et al. that hand-washing behavior (> 10 times
a day) is correlated with irritant contact dermatitis
affecting the hands .

The

significantly influenced the symptoms of irritant

duration of contact statistically and
contact dermatitis. The result of the observation toward
some workers with the symptoms of irritant contact
dermatitis showed that it was caused by having direct
contact with irritant substances and most workers had
direct contact with irritant substances for around > §
hours/day resulting in inflammation to the skin and
the workers suffered from irritant contact dermatitis.
A study conducted by Behroozy & Keefel stated that
working in a damp/wet workplace (dipping hands in
the water) for around > 2 hours per work hour is the
main risk factor of suffering irritant contact dermatitis
that affected the hands ®). The workers with a duration
of contact of > 8 hours were potentially infected with
irritant contact dermatitis due to the exposure of
irritant substances that continuously come into direct
contact with the workers’ skin causing inflammation
and stimulating action in the skin making the workers’
hands feel itchy, skin rash, thickening of the skin,
swollen skin, and blisters or vesicles (small bumps
filled with clear liquid) on the skin; all of them are the

symptoms of irritant contact dermatitis.

The result of this study showed a significant
impact of the use of PPE on the symptoms of irritant
contact dermatitis. Based on the observation, the
majority of the workers did not use the PPE in the
form of a pair of rubber gloves. This happened due
to several reasons. Based on the result of the direct

interview with the respondents, the first reason was
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that the respondents did not feel comfortable when
wearing PPE while slaughtering chickens. They felt
bothered if something was obstructing their hands
during the process of slaughtering poultries. The
second reason was that their actions were limited
and they could not move freely when performing the
job. The result of this study is in line with a study
conducted by Birawida et al. that the use of PPE is
significantly correlated with the incidence of contact
dermatitis symptoms in fishermen in Spermonde

Island, Makassar (!9

The multivariate analysis in the multiple logistic
regression test showed a result that personal hygiene
and duration of contact became the highest determinant
variable for the symptoms of irritant contact dermatitis
in the workers of a chicken slaughterhouse on Jalan
Abu Bakar Lambogo. This result is in line with a study
conducted by Iwan et al. that personal hygiene and
duration of contact are the most influential variable
with a significant impact on the incidence of irritant
contact dermatitis caused by a job in ship workers in

Samarinda, Indonesia!"

The result of this study shows that the use of PPE,
personal hygiene, length of employment, personal
history of diseases of the skin, and duration of contact
are significantly correlated with the incidence of
irritant contact dermatitis symptoms. Based on the
result of the multiple logistic regression analysis,
personal hygiene and duration of contact are the main
determinants of irritant contact dermatitis symptoms
in the workers of the broiler chicken slaughterhouse
located on Jalan Abu Bakar Lambogo, Makassar. The
workers are expected to always apply good personal
hygiene, especially when they have had contact
with irritant substances for a long term. Moreover,
the owner of a chicken slaughterhouse business is
expected to provide complete PPE and supervises the

use of PPE by the workers while performing their job.

Conflict of Interest: None

Source of Funding : Grant Funds by Ministry
of Research and Technology /National Agency for

Research and Innovation of Republic of Indonesia
Ethical Clearance: None

References

1. Bhatia R, Sharma V. Occupational dermatoses:
An Asian perspective. Indian J Dermatol
Venereol Leprol [Internet]. 2017;83(5):525-35.
Available from: https://ijdvl.com/occupational-
dermatoses-an-asian-perspective/

2. Behroozy A, Keegel TG. Wet-work exposure: A

main risk factor for occupational hand dermatitis.
Saf Health Work [Internet]. 2014;5(4):175-80.

Available from: http://dx.doi.org/10.1016/j.
shaw.2014.08.001
3. Smedley J. Concise guidance: Diagnosis,

management and prevention of occupational
contact dermatitis. Clin Med J R Coll Physicians
London. 2010;10(5):487-90.

4. Al-Otaibi ST, Algahtani HAM. Management

of contact dermatitis. J Dermatology
Dermatologic Surg [Internet]. 2015;19(2):86—
91. Available from: http://dx.doi.org/10.1016/j.

jdds.2015.01.001

5. Putri F, Suwondo A, Widjasena B. Hubungan
Paparan Debu Kayu Dengan Kejadian Dermatitis
Kontak Iritan Pada Pekerja Mebel Pt X Jepara. J
Kesehat Masy Univ Diponegoro. 2016;4(4):652—
8.

6. Fath M. Faktor Risiko Timbulnya Gejala
Occupational Dermatosis pada Pekerja Rumah
Potong Unggas (Risk Factors that Affect to
Occupational Dermatosis Symptoms on the

RepositoryUnejAcld 2015;
Available from: https://repository.unej.ac.id/
handle/123456789/75128

[Internet].

7. Marwah A. Faktor-Faktor yang Berhubungan
dengan Gejala Dermatitis Kontak pada Pekerja



Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Harian Lepas di PT . Indojaya Agrinusa Medan
Unit Poultryfeed Tahun 2018. Universitas
Sumatera Utara; 2018.

Danuwirahadi P. EFEKTIFITAS METODE
EXPOSITORY TEACHING TERHADAP
PERILAKU MENCUCI TANGAN DENGAN
MENGGUNAKAN SABUN [Internet]. UNIKA
SOEGIJAPRANATA; 2010. Available from:
http://repository.unika.ac.id/id/eprint/5652

Callahan A, Baron E, Fekedulegn D, Kashon M,
Yucesoy B, Johnson VI, et al. Winter season,
frequent hand washing, and irritant patch test
reactions to detergents are associated with hand

10.

11.

1593

dermatitis in health care workers. Dermatitis.
2013;24(4):170-5.

Birawida AB, Mallongi A, Satrianegara MF,
Khaer A, Appolo A, Restu M. Factors related to
the incidence of contact dermatitis in-fisherman
on the Spermonde island. Open Access Maced J
Med Sci. 2020;8(T2):220-3.

Iwan M. Ramdan, Siti Hikmatul Ilmiah ARF.
Occupational Irritan Contact Dermatitis Among
Shipyard Workers in Samarinda, Indonesia. J
Kesehat Masy [Internet]. 2018;14(2):239-46.
Available from: http://journal.unnes.ac.id/nju/
index.php/kemas



1594  Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1 DOI Number: 10.37506/ijfmt.v16i1.17791

myc Gene and Cancer Variant Analysis and Network
Interaction: An In-Silico Analysis

Saeed M Kabrah!, Talal Qadah?, Arwa F Flemban?

ILaboratory Medicine Department, Faculty of Applied Medical Sciences, Umm Al-Qura University, Makkah,
Kingdom of Saudi Arabia, ° Department of Medical Laboratory Technology, Faculty of Applied Medical Sciences,
King Abdulaziz University, Jeddah, Saudi Arabia, 3 Pathology Department, Faculty of Medicine, Umm Al-Qura
University, Makkah, Kingdom of Saudi Arabia

Abstract

The myc is a proto-oncogene that regulates the cellular process like cell growth, proliferation,

metabolism, apoptosis and malignancy pathologies. myc deregulation occurs in several cancers and

plays a significant role in disease development, metastatic potential, and therapeutic resistance. Drug

targeting myc in cancer remains highly desirable with substantial challenges, delaying the direct myc

targeted drugs’s development. These drugs target the myc transcriptions deregulations in tumours cell

by compound inhibiting the inducing of epigenetic silencing or regulation of G-quadruplex structures

within the myc promoter. Proteins involved in myc’s post-translational modulation have been identified

as significant surrogate targets for lowering myc activity downstream of aberrant cell stimulatory

signals.

Keywords: myc gene, in-silico analysis, gene expression, transcription

Introduction

Myc gene is located on chromosome 8 with
a size of ~6000 bases and an isomer of ~ 7500
bases, and it is considered as a proto-oncogene that
translated into a nuclear phosphoprotein. This gene
belongs to a gene family that consists of three related
human genes: c-myc (MYC), I-myc (MYCL), and
n-myc (MYCN) !. The discovery of the myc gene to
recognize protein expression and mRNA is associated

with cell proliferation rates. Around 15% of gene
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expressions are regulated by transcription factors,
myc genes 2. It also regulates cellular functions like
normal cell proliferation, differentiation, growth,
metabolism, apoptosis and malignancy pathogenesis.
The proliferation and cell growth increase due to
myc overexpression by regional gene amplification
or chromosomal translocation. Finally, intense myc
enhances the efficacy of induced pluripotent stem
cell generation 3. A ubiquitin-proteasome pathway
regulates the degradation of myc gene levels in
normal cells 4. However, cellular myc is activated and
overexpressed in breast cancer, colon cancer, prostate
carcinoma, ovarian tumours, lung cancer and other
hematopoietic malignancy. The overexpression and
amplification of cellular myc provide poor clinical
outcomes in 20% of human cancer that subsequently
increased

aggravates metastatic phenotype and

relapsed risk 3-°.
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The enhanced transcriptional amplification by
overexpression of myc cause increased protein and
mRNA level by a diverse set of genes 7. The c-myc
regulates the cell cycle at the G1/S phase checkpoint,
and it also produces ROS in mitochondria that leads
to genetic instability and DNA damage. The uniform
quantity of c-myc protein regulates the production of
the c- myc. The life span of c-myc lasts around 20-30
minutes ®. Lie et al. studied the significant effect of an
ideal c-myc amount to prevent tumorigenesis °. The P1
promoter regulates 80-90% of transcription of normal
c-myc and the rest of oncogenic c-myc oncogene.
However, nuclease hypersensitivity element III1
(NHE III1) regulates the P1 promoter. The cancer
therapy is achieved by targeting the G-quadruplex of
NHE 1111 regions of the ¢-myc promoter. Thus, ration
drug development requires a virtual screening method
that targets triplex-binding ligands and G-quadruplex
binding ligands '°. The proto-oncogene myc product
is a heterodimeric transcription factor categorized
under a subunit of basic helix-loop-helix and leucine
zipper (bHLHZip). The complex is the result of
the association of bHLHZip with max that blocks
or activates transcription. The myc and max gene
association with their receptor binding results in the

myc transcription network 1.

The genome-wide analysis demonstrated that
myc bind with gene promoter with different enhance
affinities. The myc expression levels determine the
number and functional class of the gene. The low
proliferating cell has a lower affinity and myc protein
number, while the tumours cell has higher affinity

myc proteins regulated by myc inductions. Instead,
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additional myc increment regulates the gene with
lower affinity at the binding cell where the cells are
already saturated with higher affinity binding sites with
moderate-high myc concentrations. Transcriptional

amplification is achieved at a higher myc level %13,

Genome advanced technology has introduced
the process of identifying the molecular mechanism
of genes in all the areas of cancer clinical research.
A unique type of fingerprints in all cancer is due to
intertumoral heterogeneity, dynamics genome changes
and genetic abbreviations '4. Risk stratification and
prognostic subtypes of cancer better understand gene
expression profiling, an equivalent way for prognosis
andtherapy sensitivity in cancer. Thus, gene expression
profiling is the best method to foresee drug sensitivity
1516 The International Cancer Genome Consortium
(ICGC) and The Cancer Genome Atlas (TCGA) are
the catalogues that determine the genetic alteration
in different cancer types. This catalogue provides
protein expression, gene expression, DNA mutations,
clinical data and DNA methylation and assists the
researcher in validating hypothesis that eventually
helps in the development of diagnostic methods,
preventative methods and novel cancer therapy 718,
However, researchers without the knowledge of
computational programming and insufficient guidance
face challenges for the integration, exploration and
analysis of a large volume of complex data. However,
these open-access databases facilities limited studies
of complex data analysis but may be limited when
exploring the fails to provide much deeper analysis.
Practical data analysis and subset genetic analysis can

be performed with data visualization tools (Tablel) 1.



1596 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Table 1: Summary of open access portal with a visualization tool and subset genomics analysis.

Analysis of genomics data using the open-access portal and visualization tools

Source Visualizing tool.
https://cgwb.nci.nih.gov/ Cancer Genome Workbench (CGWB)
https://gdac.broadinstitute.org/ The Broad GDAC Firchose
https://xenabrowser.net/ UCSC Xena

https://portal.gdc.cancer.gov/

Genomic Data Commons Data Portal

https://canevolve.org/

Can Evolve

http://cbioportal.org/

The cBio Portal for Cancer Genomics

Overview of a profiling data type with genomics data

Data

Genomic expression type

RNA-seq Tumor RNA

Gene expression

Reverse-phase protein array

Protein expression

Methylation

DNA methylation

Category of biomarker-based on the risk of cancer

Penetrance level

The relative risk of cancer development

Low 1.00<1.5
Moderate 1.5<5.0
High >5.0

The graph plot between gene expression
regulators and target gene nodes and interaction
edges is referred to as gene regulatory network
(GRN). However, establishing such a relation is a real
challenge in experiment and computational biological
studies. Gene regulation expression is governed by
transcription factors (TF). The biological process
of cell growth and proliferation to development and
differentiation leads to understanding by determining
the regulatory relationship between transcriptional
regulators and their target. GRNs reconstruction
determines complex heritable disease and cancer

due to dysregulation of gene expressions. The gene

regulatory relationship is effectively identified based
on genome-scale technique. The continuous effort
of the last 20 years has led to the development of
computational and experimental processes to support
the technical and machine learning advancement
for designing GRNs. This method describes the
observational gene expression level by the relationship
existing between TF and its target with the inputs of

gene expression data 0.

Population frequency and penetrance are the
essential criteria for categorizing genetic biomarkers

for cancer risk. Penetrance is the presence of a specific
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genotype that can develop cancer, which considers
a cancer predictive biomarker that is classified into
several levels (Table 1); also, it can be cancer-specific
(e.g., colon or breast cancer). However, one risk may

contribute to numerous cancer developments '°.

Gene mutation of the specific gene may lead
to high penetrance among the population 2'*?. For
instance, the most widely recognized high penetrance
susceptibility gene, brcal and brca2, is mutated
and inherited to increase the relative risk for ovary
and breast cancer. Additionally, the lifetime risk of
developing breast and ovarian cancers increases from
45% to 85% and from 20% to 55%, respectively,

1 23 Genes like

due to the mutation of brca
chek2, atm, bripl and palb2 have been identified to
moderate breast cancer risk. The chek2*1100delC
is a mutated gene with twice the frequency for the
general population to develop breast cancer (odds
ratio 2.34, 95% CI 1.72-3.20), which is more common
in women with a family history of breast cancer 2423,
However, this mutated gene’s overall performance
does not diversify with the outcome of a meta-
analysis demonstrating that lifetime breast cancer risk
is 37% (95% CI 26-56%) by age 70 6. The myc is
a proto-oncogene encoding nuclear phosphoprotein
and forms a heterodimer associated with transcription
factors max. This complex is associated with the
E-box DNA sequence regulating specific target gene
transcription. Moreover, gene amplification and gene
translocation may lead to several human cancer like

multiple myeloma and Burkitt lymphoma.

For these reasons, the current study aimed to use
In-silico computational analysis to understand the
role of the myc gene in cancer by evaluating gene
expression level, mutation, and genes and proteins
interaction. Also, it aimed to determine a list of drugs
and components that can be used as targeted myc gene

therapy for cancer patients.
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Materials and Methods

The GRCh38.p13 long promoter sequence of
humangenechr8:127,735,434-127,742,951 (GRCh38/
hg38);chr8:128,747,680-128,755,197 (GRCh37/hg19
by Entrez Gene); and chr8:128,747,680-128,753,674
(GRCh37/hg19 by Ensembl) were obtained using the
human genes card human database, which provides
detailed information about myc genomic, proteomic,
transcriptomic, genetic, and functional. The major
aim of this step is to obtain further information about
myc phenotypes that can be incorporated in gene

expression and function .

The promoter sequence was analysed using six
databases COSMIC, Ensembl, gene cards, GTEx
portal SAP HANA proteomics and Gepia, to provide
comprehensive and updated information on predicted
transcription factors (TFs) experimentally. Also,
these databases help in studying various features

of myc overexpression.

Thecurrentresearchalsoprovidesacomprehensive
overview of the cellular cell’s genomic location, the
distribution of myc gene and its expression at the
primary normal tissue and various cancer showing
association of myc mRNA expression predicted novel
therapy targeting myc gene function. Additionally,
an overview of the types of mutation observed in
cancer was determined using the Somatic Mutations
in Cancer (COSMIC) database (release version 94;
http://cancer.sanger.ac.uk/).

Highly complex myc gene interaction with other
genes was evaluated using STRING, a web-based tool
for retrieving interacting genes (http://string-db.org/).
Additionally, myc cellular functions were conducted
by tightly interacted groups of proteins encoded by
genes using Cytoscape (http://cytoscape.org), the
protein-protein interaction (PPI) networks of myc

were constructed.
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List of Drugs for myc gene were also determined

using online databases including DrugBank,

ClinicalTrials, ApexBio, DGIdb, and Novoseek

The current study did not require ethical approval
from the institutional review board as it utilizes

publicly available dates.

Results and Discussion

Around 10% of human gene expressions are
affected by myc transcriptions that interfere with
both the proliferation and cell growth sequentially
could lead to cancer. The mRNA expression level
of myc resulting from GeneCard indicated that the
overexpression of the myc gene was observed in blood
tissue followed by the bone marrow, brain, head,
intestine, jaw, lymph nodes, mandible, ovary, pelvis,
spinal cord, and WBC while least tentative organs
are the wrist, vertebra, urinary bladder, ulna, teeth,
toes. However, normal gene expression across the
various organ. Similarly, the most confident systems
for overexpression of myc are digestive, immune,
lymphatic, nervous, reproductive, and skeleton,
while the least tentative systems are urinary, skeletal
muscle, respiratory, integumentary, endocrine, and
cardiovascular. The most confident body regions with
higher expression of the myc gene are the abdomen,
pelvis, head, and neck, while limbs and thorax have the
lowest tentative myc expression. However, ectoderm,
mesoderm and endoderm have the confident myc

overexpression 27-3°,

The myc geneis one ofthe firstidentified oncogenes
and the most altered one in a cancer cell that acts as
a proto-oncogene and governs gene expressions over
several targets 3132, The differential RNA expression
screen human HT29 colorectal cancer cell-line
poses mutant adenomatous polyposis coli alleles
demonstrated Wnt/B-catenin target gene, c-myc 3.
The cellular behaviour changes with abnormal myc

expression were studied in the transgenic animals

and cultured cells and found that it regulates several
metabolic pathways, genome instability and DNA
damage induction 3*%. In-vivo studies of myc gene
demonstrated that tumorigenesis is promoted with
angiogenesis and tumour-cell invasiveness 3%37.
Despite, myc damage results in cell growth limitation,
impairment in apoptosis and/or proliferation 8. myc
is transcription factors that associated with bHLHLZ
and Max with DNA direct binding to E-box. Also,
binding to the CACGTG DNA sequence is responsible
for activating or repressing the myc gene expression.
However, the functional interference with Miz-1, a

transcriptional factor, cause gene repression.

The first recognized human oncogene and altered
gene in tumours was myc, which controls cellular
biology like cell growth, apoptosis, proliferation, and
metabolism with several target genes . Its cellular
function controls both the transcriptional and post-
transcription regulatory mechanism that ensures the
regulation of the protein level in proliferating cells.
Several genetic mutations or epigenetic changes
control its expression, which may lead to gene
overexpression and promote oncogenesis in different
cells, cell lines, and a transgenic model. Additionally,
the myc cause overstimulation of cell division and
cellular metabolism, which may lead to genetic
instability by increasing DNA damage with enhanced
mutation, gross chromosomal reorganization. This
persuades inappropriate cell division that finally

endorses tumorigenesis 404!,

Generally, myc regulates cell proliferation and
genomic instability in both cancer and normal cells.
However, DNA replication and its initiation are
regulated at late mitosis/early G1 phase, the transition
of Gl to S phase and associated with epigenetic
modification and altering adjacent chromatin.
Any modification during these steps results in a
significant alteration in the cell cycle and the fate of

the cell. The unscheduled DNA synthesis, genome
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instability and dysregulated checkpoint activation
results due to alteration of the previously mentioned
steps. Thus, myc regulates the critical gene for cell
division and consider as a mastermind controlling
cell proliferation. Additionally, myc gene directly
unexpectedly regulates DNA replication but is
evidently based on the non-transcription process 4*43,
especially by regulating the mechanism the control the
overexpression of myc gene at the cell division phase.
First, DNA replication should undergo once per cell
division. Secondly, DNA replication errors should be
regulated to check the degree of DNA damage and
stop such replication until the error gets corrected.
Such regulatory mechanism includes cell process as
“checkpoint response”. The checkpoints like “ATM/
Chk2 and ATR/Chk1 kinase pathways” immediately
activate to avoid the errored cell progression and
provide sufficient time to repair its DNA. The
upstream regulation of checkpoints like ATM and
ATR and their function depends on upstream kinase
and proteins like p53, Chk1, and Chk2 4446,

However, DNA replication should be continued
without intrusion with checkpoints for the normal
cells to differentiate as cancer cells following
genomic instability. The proteins are linked with the
myc gene and expression of other genes in quiescent
cells, for an instant, the association of myc with p300
and CBP. This association characterised nuclear
phosphoproteins that function as transcriptional co-
activators in various cell lines and brings innate
enzymatic activity to acetylate histone proteins with
chromatin remodelling by histone acetyltransferase.
Additionally, CBP and p300 suppression induce myc
for the DNA synthesis despite the deficiency of serum
cell line culture or lack of growth factors stimulation.
In addition, adenovirus E1A or SV40 are convention
DNA tumours suppression virus that causes cellular
transformation by direct binding and inducing myc
overexpression and deactivates p300/CBP. Thus,

these DNA viruses induce the S phase in the resting
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cell despite the provision from external mitogens*’-48.

The early DNA replication in p300 suppressed the
cell to aid the cell division towards the S phase from
the G1 phase. This leads to the accumulation of such
cells at S phase without proceeding forward to G2
results in apoptosis. However, elevated myc synthesis
is the result of serum addition without p300/CBP
cause blockage of such proliferation at the S phase
and inhibiting proceeding to the M phase #°. Thus,
it is summarised as an S phase block with a lack of
G/M phase, replication stress due to inappropriate
stimulated action of DNA replication by myc cause
DNA damage responses, signifying the role of p300

proteins in maintaining genome stability.

Besides myc gene expression in all tissue (as in
figure 1) inducing transcription, myc interacts and
blocks several genes (figure 3) that are involved in
cell-cycle progression and cell adhesion *°. Also,
myc block the transcription by interacting with co-
repressor and transcription factors such as, SP1 and/
or MIZ-1 at the gene promoter regions. The two
transcriptions individually activated transcription
where it inhibits the transcription when combined
with myc. The myc -MIZ-1 complex in association

with DNA methyltransferase blocks transcription >!.

Moreover, Myc stimulates cell division by the
repression of cell cycle inhibitors. Serine/threonine-
protein kinase regulated cell cycle progression that is
composed of a catalytic subunit and regulatory subunit
cyclin, CDK (cyclin-dependent protein kinase). The
major regulators of the mammalian cell cycle are
CDK 1,2,4 and 6 with cyclin types A, B, D, and E. The
release of E2F transcription factor and retinoblastoma
protein phosphorylation occurs at the early cell cycle
Gl phase due to binding and activation of CDK4
and CDK®6 by cyclins-D. The retinoblastoma protein
phosphorylated at late G1 phase with cyclin E1/2-
CDK2 complex required for S phase transition due to

expression of the E2F target gene. Cyclin A complex
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with CDK2 is required for DNA replication that is  through the induction of the P53 apoptotic pathway
expressed through S and G2 phases. Cyclin B activates  mediated by ARF. The programmed cell death
CDKI1 that regulating M phase.>>>3 The regulation of mechanism is retracted for the proliferation in the
the cell cycle accomplishes CDK inhibitory proteins  absence of growth factors where myc overexpression
(CKIs). The CDK4 and CDKG®6 kinase is inhibited by is subjected to selective high pressure. The MDM?2
the binding INK4 family that impair the binding to  inactivation at the mRNA cause ARF induction to
cyclins D. Each cell-cycle progression is inhibited by  regulate myc induced apoptosis. This cause activation
CIP when binding to the cyclin-CDK complex 3. and stabilization of p53 that in turn results induction

of p21 and other protein for p5S3 dependent apoptosis

The cell cycle is arrested at G1 and G2 phases by

ARF. Similarly, ARF/MDM2/p53 regulates apoptosis
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Figure 1: The myc gene expression profile across all tumour samples and paired normal tissues, Data is
generated from GEPIA database. The height of bar represents the median expression of the gene.
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Human genome sequence measures mapped gene
position and demonstrated the genetic variation among
individuals. Single nucleotide polymorphism (SNPs)
is available in the genome with more than 106 DNA
sequence variations between 2 different individuals
that make genome-wide association studies (GWAS)
to find the map linkage among all single nucleotide
polymorphism and trait for cancer risk. Amundadottir
et al. identified a complete genome as an inherited
sequence variant that has having a chromosomal band
8924 with a higher risk of prostate cancer 3. Numerous
GWAS publications recognized SNPs linking to
Hodgkin’s lymphoma, chronic lymphatic leukaemia,
breast cancer, ovarian cancer, bladder cancer, prostate
cancer, and colon cancer. Genome 8q24 have higher
tumour risk related SNPs with a 1.25-1.5 odd ratio.
SNPs are linked with several cancer types. Breast
cancer risk is linked with rs13281615 polymorphism
7 and bladder cancer is linked with rs9642880 .
However, rs6983267 like SNPs, alter the risk for
multiple cancer and is related to the risk for colon
and prostate cancer and more >°. Therefore, not all
myc variants were discovered; the impact of tumour-
derived mutations on myc expression and function has

been controversial.

Additionally, not all types of myc variants
occur with equal probability. Figure 2 displays the
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percentage of variants and their distinct distribution of
the myc gene. Moreover, it indicated that the highest
genetic alteration is missense variants (39%), in which
a single base pair substitution alters the genetic code.
Results indicated that further research is required to
fully understand the impact of these mutations on

cancer patient management and survival.

The gene that encodes a protein is a multifactorial
and nuclear phosphoprotein that has a significant role
in drivers for the cell cycle, cellular transformation,
and programmed cell death. This functioned as TFs
controlling transcription of the target gene. Several
hematopoietic tumours, leukaemia and lymphomas are
associated with myc gene overexpression, mutations,
translocation, and rearrangements.  Substitute
upstream translation initiations, in-frame non-AUG
(CUQG), and a downstream AUG start site create two
isoforms with distinct N-termini, as per evidence.
Non-AUG initiated protein synthesis is suppressed
in Burkitt’s lymphomas, implying that it is necessary
for the gene’s normal activity %6, Similarly, survival
analysis of gene expression profiles across the various
tumours and normal tissue was described in different
databases (cBioPortal, KMPLOT, and GEPIA) using
Kaplan-Meier plotter. However, as discussed earlier
further studies were needed to investigate the impact

of mutation in patient survival.
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upstream_gene_variant 23%
downstream_gena_variant: 13%
regulatory_region_variant 5%
intron_variant: 5%
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non_coding_transcript_exon_variant
synanymaus_variant 2%
splice_region_variant: 1%

»
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Figure 2: Pie chart showing the percentage of myc variants and their distinct distribution in cancer, based on
polymorphism.
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To understand the molecular interactions and
state measurements of myc in a common framework
with other biological attributes, an investigation was
conducted using Cytoscape and STRING, network
analyser programs. The visualizing of myc biological
pathways, molecular interaction networks and
integrating these networks with annotations, gene
expression profiles and other state data (figure 3).
Results showed that Importin o, MAX, Aurora-A, and
WDRS are the four myc complex crystal structures.
Also, the C-terminal of myc produces essential
DNA-binding with the bHLHZ domain in the MAX
complex. The myc box acts as a docking site for

protein-protein interaction. Furthermore, the selection

of functional protein genes based on previous
literature and data was made. Hence the following 11
predicted proteins including cyclin-dependent kinase
inhibitor 2A (CDKN2A), Cyclin-Dependent Kinase
2 (CDK2), Cyclin-Dependent Kinase Inhibitor 1A
(CDKN1A), Jun Proto-Oncogene, AP-1 Transcription
Factor Subunit (JUN), Mediator Complex Subunit
1(MED1), myc-associated factor X (MAX), lysine
acetyltransferase 2A (KAT2A), SUPT3H, MEDI6,
AKT1 and myc. These interaction findings suggested
that myc activity may directly link the gene’s ability
to promote tumorigenesis and cell cycle progression.
Therefore, understanding the complete interaction

process would help to produce more targeted therapy

for cancers.

Figure 3: myc gene and protein interaction. (A) c-myc gene interaction with other genes generated with

STRING. (B) myc protein modes network nodes interaction with other proteins generated by Cytoscape.
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The most direct therapeutic strategy relies on
disrupting expression, DNA binding or Protein-
protein interactions with the inherent flexibility
of transcription factors. The therapeutic targeting
includes MYC transcription inhibition, dimerization
of partner protein and activating post-translational
modification. The epigenetic silencing reduces myc
expression and activity. The inhibition of several
enzymes and motifs have demonstrated efficacy
against the myc gene, such as, histone demethylases,
histone methyltransferases, histone deacetylase,
DNA methyltransferases, and bromodomain and
extra-terminal motif (BET). BET inhibitor decreases
tumour cell survival both in vivo and in vitro.
The PI3 K-histone deacetylase inhibitor decrease
transcription of myc gene and protein stability in vitro
studies of lymphoma xenografts 2. G-quadruplexes
inhibits myc transcription while BRD4 inhibitors myc
transcription indirectly. Bouvard ef al. proved that
stauprimide not only inhibited TFs, but also stabilised
the MYC G-quadruplex, and decreased the MYC

transcriptional gene .

Some compounds, such as 10058-F4, 10074-

G5, inactivates myc downstream proved to have

better efficacy and less acquired resistance and
target bHLHZ as it is needed for the dimerization
of MAX and myc at E-box sequencing. However,
few compounds have low potency and half maximal
inhibitory concentration ranging from 20-40 uM %4,
The myc DNA binding and the transcriptional process
is reduced by disrupting myc /MAX heterodimers
by peptides against myc. The short half-life and low
bioavailability of peptides have been challenging
for clinical applicability. Moreover, myc function in
cancer is reduced by therapeutic targeting of a post-
translational modification. The mechanism modifying
post-translation are 1) kinase phosphorylating S62-
MYC 2) phosphatases dephosphorylating S62-MYC
3) the PIN1 proline isomerase, and (4) enzymes
affecting myc ubiquitin-dependent proteolysis. The
drug targeting myc gene expression is summarized
in the following table 2. These registered drugs and
components have a different mode of action where
some inhibit DNA synthesis, activate caspase-3, and
potent pro-apoptotic anticancer agents. Also, some
of them block ribonucleotide reductase, AURKA
Inhibitors and Kinase. These drugs also block the
mechanisms of CDK, CDK2 and kinases.

Table 2: Drug targeting myc gene expression from: DrugBank, ClinicalTrials, ApexBio, DGIdb, and Novosee

Mechanism Target Compounds Pre-clinical/clinical stage References
JQI/TEN-010 Pre-clinical vx}/llth 11;/}/11V0 efficacy; 65
BET inhibitor phase
BI 894999 Phase I 66
Epigenetic PI3 K-BRD4
silencing Do SF2523 Pre-clinical with in vivo efficacy 67
inhibitor
PI3 K-HDAC .
inhibitor CUDC-907 Multiple phases I/11 62
G-quadruplexes myc GQC-05 Pre-clinical 68
myc: MAX myc Omo myc Pre-clinical with in vivo efficacy 69
dimerization MAX KI-MS2-008 Pre-clinical with in vivo efficacy 70
SET inhibitor OP449 Pre-clinical with in vivo efficacy 71
PP2A activation CIP2A inhibitor Celastrol Pre-clinical with in vivo efficacy 72
Protease/CIP2A . FDA approved for multiple
inhibitor Bortezomib myeloma, multiple phase VII/III/IV 73
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Conclusion

The myc gene is a proto-oncogene that regulates
cellular function like normal cell proliferation,
differentiation, growth, metabolism, and apoptosis.
The proliferation and cell growth increase due to
overexpression by regional gene amplification or
chromosomal translocation. The current research
demonstrated that the myc gene is expressed in all
tissue and has different expression patterns based
on tissue type. Although it is clear from the Insilco
results that the expression profile of the gene changes
in cancerous tissues, each cancer has a distinguished
profile, as seen in the results. Furthermore, the current
analysis demonstrated that the myc gene and protein
interact with different genes and proteins inside the
tissue. The results also demonstrated several ways
of myc deregulation in existing tumours, and myc

reregulation is not the same.

Nevertheless, the Insilco analysis of drugs that
targeted myc function or mechanism of activation
has different and favourable outcomes. The current
finding suggested that the significant biomarker
differentiating the pathologies of myc leads to the
development of diverse therapeutic drugs targeting
specific parts of myc oncogenicity. Nevertheless,
myc and its variants may further be investigated for
their role in many other disease associations. Further
study can be conducted on predicted variants and their
interaction with other proteins to predict the type of
diseases myc may cause and the adverse effects of this

on cancer patients.
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Abstract

P aeruginosa” is considered as ubiquitous bacteria that can rapidly obtain resistance against various

wide spectrum antibiotics It can rapidly obtain resistance against various wide spectrum antibiotics

which lead to problematic conditions.. In current study, 120 samples were collected from 120 patients

suffering from contaminated burns. The study was conducted after obtaining ethical approvals from

the ethics committee in the Department of Biology, College of Science, University of Baghdad as well

after obtaining the patients ’consent. Samples are collected from patients after they have stopped using

antibiotics for 48 hours. After the swabs had been cultured on different media, conventional biochemical

tests to identify bacterial isolates and antimicrobial sensitivity to the most common antibiotics were

performed by viteck 2 compact . The results showed that the highest percentage of bacterial species was

of P. aeruginosa was 17.78%. Isolation No. 7 was the most resistant of the diagnosed isolates . The

lowest Percentage other bacterial species example Proteus , Staphylococcus , Klebsiella .

Key word: Burn, Wound , Antibiotic, Multidrug resistant, P. aeruginosa.

Introduction

Burn wound infections are most commonly caused
by bacteria, fungi, or viruses. However, bacteria cause
the majority of infections in most burn care centers.
Almost all burn wound infections caused by bacteria
are due to aerobic microorganisms. Microorganisms
are transmitted from the patient’s surroundings at the
time of injury due to implantation or can be acquired
endogenously from the patient or exogenously from

hands of medical personnel, as well as fomites [1].

Pseudomonas aeruginosa is a ubiquitous gamma

proteobacterium found in different environmental
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niches such as soil and water. As an opportunistic
pathogen, it also causes severe infections in mammals
and other animals and in plants [} The pathogenicity of
P. aeruginosa is mediated by its capacity to produce a
large range of virulence factors and is strengthened by
its intrinsic resistance to environmental stresses and
xenobiotic agents such as antibiotics, disinfectants,
and heavy metals [*/ Taking the data together, it has
been shown that these factors allow the pathogen
to establish efficient invasion, colonization, and

persistence inside the host organism [}

Burn wounds are complex microenvironments
where infections by bacterial pathogens such as P.
aeruginosa or Staphylococcus aureus represent major
concerns in patient treatment [% 7} The understanding
and characterization of the bacterial physiology in
relation to burn wound exudate composition are of

high interest for the development of novel strategies to
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prevent and cure bacterial infections. In this study, we
focused on the analysis of the pathogenic traits of P.
aeruginosa PAO1 in BWE and linked these findings
to an understanding of the physicochemical and
biological properties of those exudates to eventually
propose an artificial burn wound exudate medium for
the establishment of an in vitro system to analyze the

initial steps of burn wound infections.

Antibiotics have not only saved patients’ lives
, they have played a pivotal role in achieving major
advances in medicine and surgery. They have
successfully prevented or treated infections that can
occur in patients who are receiving chemotherapy
treatments; who have chronic diseases such as diabetes,
end-stage renal disease, or rheumatoid arthritis; or who
have had complex surgeries such as organ transplants,
joint replacements, or cardiac surgery. Antibiotics
have also helped to extend expected life spans by
changing the outcome of bacterial infections. In 1920,
people in the U.S. were expected to live to be only
56.4 years old; now, however, the average U.S. life
span is nearly 80 years. Antibiotics have had similar
beneficial effects worldwide. In developing countries
where sanitation is still poor, antibiotics decrease the
morbidity and mortality caused by food-borne and

other poverty-related infections 181
Specimen collection

In current study, 120 samples were collected
from 120 patients suffering from contaminated burns.
Samples were collected under sterile conditions
using sterile swabs. The samples were immediately
transported to the laboratory to be implanted in the

appropriate media.

The average age of the patients was 42.6 £ 5.8
years. The number of males was 72 and the number
of females 48. The study was conducted after
obtaining ethical approvals from the ethics committee

in the Department of Biology, College of Science,

University of Baghdad as well after obtaining the

patients ’consent. Samples are collected from
Bacterial isolation

The

MacConkey agar under aerobic and sterile conditions.

collected samples were cultured on
To diagnose the isolated bacteria the select colonies
were re-cultured on  Cetrimide agar For further
identification of isolated bacteria catalase test, oxidase
test and Gram stain were used to identify the pure

isolated bacteria [°}
Microscopic Examination

The morphological identification of the isolates as
bacilli was confirmed microscopically by performing
Gram staining, for which single colony of each isolate
was picked up and stained as per the standard protocol
and viewed under oil immersion for similar type of

cells.
Catalase test

The

MacConkey agar, Blood agar under aerobic condition

collected samples were cultured on
and sterile conditions, use a loop or sterile wooden
stick to transfer a small amount of colony growth in
the surface of a clean, dry glass slide then Place a
drop of 3% H202 in the glass slide the result observed

for the evolution of oxygen bubbles [0
Oxidase test

The

MacConkey agar, Blood agar under aerobic condition

collected samples were cultured on
and sterile conditions, strip of Whatman’s No. 1 filter
paper are soaked in a freshly prepared 1% solution of
dihydrochloride,

After draining for about 30 seconds, the strips are

tertramethyl-p-phenylene-diamine

freeze dried and stored in a dark bottle tightly sealed
with a screw cap, for use, a strip is removed, laid in
a petri dish and moistened with distilled water. The

colony to be tested is picked up with a platinum loop
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and smeared over the moist area. A positive reaction
is indicated by an intense deep-purple hue, appearing
within 5-10 seconds, a “delayed positive” reaction by
colouration in 10-60 seconds, and a negative reaction
by absence of colouration or by colouration later than

60 seconds [}

Identification using the VITEK 2 fluorescent
system (ID-GNB card)

The VITEK 2 DensiCheck
fluorescence system (bioMe'rieux) (ID-GBB card
and ID- GNB card) includes 43 non enterobacterial

instrument,

gram-negative taxa and gram positive. Testing
was performed according to the instructions of the
manufacturer. Briefly, strains were cultured on
nutrient agar for 18 to 24 h at 37°C before the isolate
was subjected to analysis. A bacterial suspension was
adjusted to a McFarland standard of 0.50 to 0.63 in a
solution of 0.45% sodium chloride using the VITEK
2 DensiCheck instrument (bioMe rieux). The time
between preparation of the solution and filling of the
card was always less than 1 h. Analysis was done
using the identification card for gram-negative and
gram positive bacteria (ID-GNB card) and (ID-GBB)
containing 41 fluorescent biochemical tests. Cards are
automatically read every 15 min. Data were analyzed
using the VITEK 2 software version VT2- R03.1 [0}

Antibiotic susceptibility

The standard method of Mazzariol et al. (2008)
was followed to test the susceptibility of identified
bacteria to the several antibiotics (Cefotaxime,
Ampicillin, amoxicillin/Clavulanic acid, ampicillin/
Sulbactam, Piperacillin/ Tazobactam, cefazolin,

ceftazidime, ceftriaxone, cefepime, imipenem,

gentamicin, tobramycin, ciprofloxacin, levofloxacin,

1611

nitrofurantoin, trimethoprim/sulfamethoxazole,
VITEK 2 DensiCheck

instrument (bioMe rieux) was used to check the

tricarcillin, amikacin).

supportability of isolated and identified bacteria ['!]

Results and Discussion

Isolation and identification of bacterial species

5896In present study, 120 swabs were collected
from infected burns. The samples were collected from
120 patients. The swabs were inoculated onto number
of culture media (Blood agar, MacConkey agar) for
growing and isolating and then for pre-identification
on cetrimide agar visual examination may also reveal
the typical yellow-green to blue color which indicates
the production of pyocyanin. Both pyocyanin and
fluorescein are typically produced by strains of P.
aeruginosa. Most of isolates were grown on blood
agar with different shape according to the genera
of isolates.. The results showed that the highest
percentage of bacterial species was The percentage
of isolation of P. aeruginosa was 17.78%. The
lowest percentage of bacterial isolates that isolated
from infected wound was found in case of Proteus ,

Staphylococcus , Klebsiella .

Previous study of Forson ef al. (2017) mentioned
that P. aeruginosa represented the highest percentage
of bacterial species that isolated from burn wound,
while Church ef al. (2006) reported that the highest
percentage of bacterial species that isolated from
infected burn wound was P. aeruginosa followed by
E. coli and the lowest percentage was found in case
of Acinetobacter spp and Bacteroides spp. Similar

finding was reported by other investigators [1¢)
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Table 1:- Number and percentage of bacterial species that isolated from 120 clinical samples.

Bacteria Number Percentage (%)

1 Proteus mirabili 14 (Pm1, Pm2, Pm3, Pm4, Pm5, Pm6, Pm7, 311

oteus s Pm$, Pm9, Pm10, Pm11, Pm12, Pm13, Pm 14). '
3 Pseudomonas aeruginosa 8 (Pal, Pa2, Pa3, Pa4, Pa5, Pa6, Pa7, Pag). 17.78
4 Klebsiella Pneumoniae 2 (Kp1,Kp2). 4.4
7 Staphylococcus aureus 1 (Sal) 2.2
8 Pseudomonas fluorescens 1 (Pf1) 2.2
10 Burkholderia cepacia 1 (Bel) 2.2

The diversity of bacteria species isolated male patients. The most commonly isolated

from infected wounds was one of the features that
distinguished the present study. Bacteria rapidly
colonize open skin wounds after burn injury.
Microorganisms colonizing the burn wound originate
from the patient’s endogenous skin and gastrointestinal
and respiratory flora [13) Microorganisms may also be
transferred to a patient’s skin surface via contact with
contaminated external environmental surfaces, water,
fomites, air, and the soiled hands of health care workers
[12] Immediately following injury, gram-positive
bacteria from the patient’s endogenous skin flora or
the external environment predominantly colonize the
burn wound ['*} Endogenous gram-negative bacteria
from the patient’s gastrointestinal flora also rapidly
colonize the burn wound surface in the first few days
after injury ['?} Microorganisms transmitted from
the hospital environment tend to be more resistant to
antimicrobial agents than those originating from the

patient’s normal flora 13}

Previous study, 185 (61.87%) bacteria were
isolated from the wounds of burnt patients. Among
the culture positive samples, 112 (60.54%) were

from female patients and 73 (39.46%) were from

organisms were Pseudomonas species (43%). K.
pneumoniae and A. baumannii were second and third
predominant bacterial pathogen with a prevalence
of 28% and 14.83% respectively. Similar finding
with P. aeruginosa a predominant isolate followed
by K. pneumoniae and A. baumanniiin atertiary
care hospital in India were also reported [16]. High
prevalence of these pathogens is associated with their
ability to flourish well in a moist environment and
persistence in hospital environment [16]. In present
study, P. aeruginosa was reported as one of domain

species that isolated from burn wound infection.
Antibiotic susceptibility

The susceptibility of 45 isolates to different
antibiotics was done by VITIK 2 DensiCheck
instrument. The antibiotics that used were different
according to the group of species of bacteria because
the routinely antibiotic that used clinically was
different according to the clinical cases and species

171 that covered in the study.

The current results showed that the effect of

antibiotics varies greatly according to the species
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of bacterial used and the type of antibiotics. Where,
many types of antibiotics were used in present study.
Through an overview of the results, it can be confirmed
that there are no bacterial species sensitive to all
antibiotics used, and no bacterial isolate that resists to
all antibiotics . Figure (1) shows that the P. mirabilis
gave the highest percentage of resistance to different
kinds of antibiotic, followed by the P. aeruginosa.
While, the lowest percentage of sensitivity to different
kind of antibiotics was shared among S. paucimobilis:
C. testosterone and B. mallei. The present study

showed that the highest percentage of intermediate

1613

response of bacteria to antibiotics was seen in case of

S. paucimobilis followed by P. fluorescens.

Nosocomial infection in the burnt patients is
major challenge for a clinician. It has been estimated
that 75% of all deaths in burnt patients were associated
with infections. Prolonged use of antibiotic leads to
the development as well as selection of multidrug
resistant (MDR) bacteria which results in treatment
failure and intensifies the complications. Thus,
the information of microbial flora and the current
antibiotic susceptibility patterns are important for the

clinician treating burn sepsis [18)
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Figure 1:- The percentages of susceptibility of different species of bacteria to different kinds of antibiotics
(P.m: P. mirabilis, E.c: E. coli, P.a: P. aeruginosa, K.p: K. pneumonia, S.f: S. ficaria; B.m: B. mallei, S.a: S.
aureus, P.f: P. fluorescens, A.h:A. haemolyticus, B.c: B. cepacia, S.g:S. gallinarum, S.p: S. paucimobilis, C.t:

C. testosterone.
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In present study, P. aeruginosa (P.a. 7) (Table 1)
was used for further studies to identify the efficiency
of using of different method to increase the efficiency

of antimicrobial treatment against this isolate of

to the high important antibiotic (cefotaxime). The
importance of this antibiotic was coming from
routinely using of this antibiotic for several years in

treating of several wound infection (burn infection)

bacteria. This isolate was used because it is resistance  especially in Iraq %)
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80
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_ I——
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P. aeruginosa isolates

Figure 2: The percentages of susceptibility of different isolates of P. aeruginosa that used in present study.

Table 1:- Minimum inhibition concentration (MIC) and interpreting of different antibiotics against P.
aeruginosa (P a 7). R, resistance, S, sensitive.

Sus:c:gplihillty Information Analysis Time: 11.63 hours |Status:  Final
Antimicrobial MIC Inlerpretation Antimicrobial MIC | Interpretation

+Mecillinam A +Cefixime R
+Temocillin R +Cefpodoxime R
+Amaxiciliin R +Cefteram R
+Ampicillin R +Ceftibuten R
+Amoxicillin/Clavulanic Ackd A +Cefotaxime f—] R
+Ampicilin/Sulbactam R Ceftazidime 8 S
+Carbenicillin A +Ceftizoxime R
Ticarcillin ‘R +Ceflriaxone R
Ticarcillin/Clavulanic Acid 64 S +Ceftazidime/Avibactam L]
+Azlocillin R +Ceftolozane/Tazobactam S
+Mezlocillin A Cefepime 4 S
Piperaciliin >= 128 R +Dotipenem S
Piparagillin/Tazobactam »= 128 A +Ertapenem R
+Cetaclor R +Faropanem R
+Cefadrox| R Imipenem 2 S
+Cetalexin R Meropenem 05 S
+Cefalotin A Amikacin 4 S
+Cefazolin R Gentamicin <=1 5
+Cefonicid R +|sepamicin S
+Cefprozil R +Netilmicin S
+Cefradine il Tobramycin <= 1 S
+Loracarbef R +Cinoxacin R
+Celamandole R +Nalidixic Acid R
+Cefotiam R +Pipemidic Acid R
+Cefuroxime R Ciprofloxacin <= (.25 5]
+Ceimetazole R +Levolloxacin S
+Celotetan R +Norfloxacin S
+Cefoxitin R +0Ofloxacin S
+Celcapene R +Prulifloxacin 5
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A number of other studies in various institutions
all over the world dealt with the species of bacteria
that cause burn wound infection and are responsible
for their contamination. As well as, there were number
of studies that dealt with the types of antibiotics that
are used in the treatment of burn wound infection with
different species of bacteria. [2°! highlighted on the
different types of treatments that can be used in the
treatment of burns wound infection, as they showed
that the beneficial and harmful side of each treatment
and that the response to treatment is related to the type
of burns and the type of bacteria that cause them this
finding agree particularly with this study in terms of
the response of bacteria to antibiotic is highly [>12%]
found that high-resistance antimicrobials included
penicillin, ampicillin, amoxicillin, cefazolin, and

cefotaxime.

Low-resistance antimicrobials included
teicoplanin, tigecycline, vancomycin, and linezolid,
this finding is similar to the present results that
showed the isolated bacteria were resistance to the
common antibiotics and moderate sensitive to the
new routinely antibiotics used for the burn wound
infection cases. Other studies of several investigator
from different institution is agree with the results of

present study [2324.23)
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Abstract

Objective(s): The aim of the study is to evaluate the impact of pregnant adolescents’ knowledge about
preventive health behaviors during pregnancy upon their pregnancy outcomes .

Methodology: A quasi-experimental design, using the evaluation approach for the determination
the impact of pregnant adolescents’ knowledge about preventive behaviors during pregnancy upon
pregnancy outcomes in Al-Diwaniyah city from the period 17" January 2020 to 1% June 2021.
Non- probability, purposive sample of (35) adolescent pregnant are selected from those who visit
Al-Diwanyiah Maternity and Pediatric Teaching Hospital. Data are collected through the use of the
study instruments (questionnaire) in a form of Google format and through video calls as means of data
collection. Data were analyzed through the use of descriptive statistical data analysis approach and
inferential statistical data analysis approach.

Results: Results of this study indicate that most of the pregnant are between (16-19) year old (57.1%),
(34.3%) are primary school graduates, (71.4%) are housewives, (77.1%) are living in rural area and
(80%) are earning an income of (300-600) thousands ID. The overall evaluation of pregnant adolescents’
have a lack of knowledge about preventive health behaviors during pregnancy without significant
relationship between pregnant adolescents’ knowledge and their demographic characteristics. As well
as, pregnant adolescents’ knowledge about preventive behaviors during pregnancy does not impose any

effect upon their pregnancy outcome.

Conclusions: The study’s unique finding is that pregnant adolescents have a lack of knowledge about
preventive health behaviors during pregnancy, and this knowledge does not have any effect on their

pregnancy outcome.

Recommendations: Improving pregnant adolescents’ health literacy is the responsibility of healthcare
systems and healthcare professionals through emphasis by the Ministry of Health role through the
antenatal care units to take a part and dissemination of education about the preventive health behaviors
among pregnant adolescents especially primigravida, and particularly with each specific trimester.

Key word : Impact , Pregnant Adolescents’ ,Knowledge ,Preventive Health Behaviors ,Pregnancy

outcomes



1618 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Introduction

Adolescent pregnancy it is one of the most important
challenges affecting adolescent’s reproductive health,
not just in impoverished nations but also in wealthy
countries. Every year, 13 million children are born to
women under the age of 20 around the world, with more

than 90% of them in developing countries (1.

According to a new World Health Organization
(WHO) prediction, the rate of teen pregnancy will rise
by 2030. Due to pregnancy and childbirth complications,
mothers aged 10 to 14 years were five times more likely
to die than mothers aged 20 to 24, accounting for more

than 70,000 adolescent girls’ deaths each year @,

Unhealthy behaviors and lifestyles are two of the
leading causes of death around the world. Pregnant
adolescent’s healthy habits have an impact on the

outcome of their pregnancy ).

It is estimated that every year about 16 million girls
aged between 15-19 years give birth in low income
countries and 70,000 die of complications during

pregnancy and childbirth ¥,

There are several health habits that women
are expected to initiate, maintain, or adjust before,
during, and after pregnancy. These behaviors include
supplementation (e.g., folic acid, various vitamins) diet
and healthy eating (e.g., fiber intake, hydration) Other

habits, like smoking, will have to be abandoned ©).

Pregnancies in adolescence are associated with
a high risk of maternal and neonatal complications.
These are associated with a high number of preterm
births, caesarean sections, and increased morbidity in
mothers during both the antenatal and postnatal periods.
Extremely low birthweight, and the need for neonatal
hospitalization (NICU) admission are all common ©,
Thus, the current study aims to evaluate the impact of
pregnant adolescents’ knowledge about preventive

health behaviors during pregnancy upon pregnancy

outcomes.

Methodology

A quasi-experimental design, is carried out in order
to achieve the objectives of the current study using the
evaluation approach for the determination of pregnant
adolescents’ knowledge about preventive behaviors
during pregnancy in Al-Diwaniyah city from the period
17% January 2020 to 1%t June 2021 .Non- probability ,
purposive sample of (35) pregnant adolescents’ has been
selected for the present study. The data are collected
through the utilization of a constructed questionnaire
as a Google format and video calls as means of data

collection (Arabic version).

The questionnaire is composed of two main parts as
follows: Part I: Pregnant Adolescent Sociodemographic
Characteristics : It is concerned with the identification
of the

study group, which include (age , education level

socio demographic characteristics of the

for adolescent pregnant, occupation for adolescent
pregnant, residency, and monthly family income). Part
II: Pregnant Adolescent’s Knowledge about preventive
Health Behaviors during pregnancy: This part consists
of three domains and they are responded by answering
the multiple choice questions (MCQ) with correct
answer that represent of four answers (one of them is
correct answer, scored 2 and the three others answers
are incorrect answer, scored 1). This part is comprised of
(50) item that measure pregnant adolescent’s knowledge
about preventive health behaviors during pregnancy.
It is measured as (50-66) = poor level of knowledge,
(67-83) = fair level of knowledge and (84-100) = good
level of knowledge. Content validity and Pearson
correlation coefficient reliability are determined through
a pilot study. The data of the present study are analyzed
through the use of the Statistical Package of Social
Sciences (SPSS) version 20.throughdescriptive statistics
(frequency, percentage, mean, mean of scores, total of
scores, range and standard deviation) and statistical

inferential (T-test, multiple linear regressions, person
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correlation coefficient, Chi Square test and analysis of  significant at (P<0.01) significant at (P<0.05) and non-

variance ANOVA). Results were determined as highly  significant at (P>0.05)

Results

Table (1): Pregnant Adolescents’ Demographic Characteristics

15 42.9
20 57.1
35 100.0
9 25.7
12 343
5 143
3 8.6
6 17.1
35 100.0
9 25.7
25 71.4
1 2.9
35 100.0
8 22.9
27 77.1
35 100.0
28 80.0
5 14.3
2 5.7
35 100.0
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Results out of this table indicate that most of the
pregnant are (16-19) year old (57.1%), (34.3%) of them

are primary school graduates, (71.4%) of them are

housewives, living in rural area (77.1%) and earning an

income of (300-600) ID (80%).

Table (2): Overall Evaluation of Pregnant Adolescents’ Knowledge About Preventive Health Behaviors
during Pregnancy

) Poor Fair Good
Overall Evaluation
(50-66) (67-83) (84-100)
Pre-test 31 (88.57%) 4 (11.43%) 0 (0%)

Results out of this table depict that pregnant adolescents’ have a fair of knowledge about preventive health

behaviors during pregnancy.

Table (3): The Impact of Pregnant Adolescents’ Knowledge about Preventive Behaviors during Pregnancy
upon Their Pregnancy Outcome

Model Sum of Squares ]l);g:(elfn(:lf Sl\(;lsz:‘le F-Statistics Significance
Regression 0.071 1 0.071 0.033 0.856
Residual 69.929 33 2.119
Total 70.000 34

a. Dependent Variable: Pregnancy Outcome

b. Predictors: (Constant), Pregnant Adolescents’ Knowledge

Results, out of this table, depict that pregnant
adolescents” knowledge about preventive behaviors
during pregnancy does not impose any effect upon their

pregnancy outcome.

Discussion

The distribution of the sociodemographic
characteristics as shown in(Table -1) revealed that the
highest percentage (57.1%) percent of the study sample
were within age 16-19 years old that age represent a
between middle and late adolescence and consider a
common age for marriage according to our culture in
Al-Diwanyiah city. According to the United Nations

Children’s Emergency Fund, there is an increase in the
rates of early marriage in Iraq; one in every five women
in high school, or 21%, is married (”). Regarding the
participants’ educational level, the study revealed that
the majority of them are either primary school graduates
or can only read and write, indicating that early marriage
is considered a reason for leaving school early. This
finding is consistent with a study conducted in Basra
City ®, as well as a study conducted in Baghdad Cit ®
on teenage pregnant with significantly lower levels of
education.

Regarding the occupation of the participants the
study revealed that the highest percentage (71.4%) of
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them is housewives. This finding occurs due to low
education of the participants leading to minimize their
employment possibilities. This findings is supported
with a study that reported that teenage mothers more
likely to be housewives maybe related to the low
education degree which not helping if they want to have
a job or an employment (!9, Regarding the residential
area of the participants the study revealed that the
highest percentage (77.1%) of them are living in rural
area , which reflects the social and cultural factors in our
country towards early marriage among rural population
which may have adverse effects on maternal outcome.
What is common to every region, however, is that girls
who are poor, live in rural or remote areas and who
are illiterate or have little education are more likely to
become pregnant than their wealthier, urban, educated
counterparts !V, Regarding the monthly family income
of the participants the study revealed that the majority
of the study sample (80%) is within considering to
insufficient monthly family income as monthly earning
(300-600) thousand ID. Most of teenage mothers are
not in a good socio economic condition so transition to
motherhood becomes problematic for them (12). Analysis
of data related the pregnant adolescents’ knowledge
about preventive health behaviors during pregnancy
reveals that, the majority of them have poor level of
knowledge (Table 2). Pregnant adolescents typically
have the fewest resources because they have not had
the time to obtain the necessary education or experience
to be self-sufficient, or even to best identify their own

outside supports 13,

A lack of knowledge among pregnant adolescents
can have a negative impact on their lives as well as the

lives of their unborn children (14

. Limited knowledge
about high-risk pregnancies and the dangers will also

increase the incidence of high-risk pregnancy (1.

Concerning the impact of pregnant adolescents’
knowledge about preventive health behaviors during

pregnancy on their pregnancy outcomes; no effect has

1621

been imposed on their pregnancy outcomes (Table 3).
This result occurs due to the lack of pregnant adolescents’
knowledge about preventive health behaviors during
pregnancy important information that can help pregnant

to prevent complications during pregnancy.

The age and maturity level of pregnant women may
impact their susceptibility to education and their ability

to identify danger signs associated with their pregnancy
(16)

Maternal education is an important factor for safe
delivery which proved that women with no education had
2.7 times the risk of maternal mortality than women with
more than 12 years of education ') Lack of knowledge
of leads to multiple undesirable health outcomes, such
as unintentional or unplanned pregnancy in a marriage,

and unsafe abortion among unmarried adolescences (1),

Cultural factors rather than economic factors seem
to be related to early age at marriage and adolescent
childbearing, which are associated with poor birth

outcomes (1) .

Pregnancy outcomes rank among the most pressing
reproductive health problems in the world. Factors
influencing pregnancy outcomes may include poor
nutrition of the woman, child spacing, maternal age,
inadequate prenatal care, lifestyle behaviors , such as;
smoking, alcohol consumption, drug abuse, overweight,

obesity and poverty.

Conclusions

The study’s unique conclusion was that pregnant
adolescents lacked knowledge about preventive health
behaviors during pregnancy, and although the results of
this study showed no effect of the knowledge factor on
pregnancy outcome in adolescent girls, the knowledge
factor may have an indirect role because it is related
to many other factors that may influence the outcome
of adolescent pregnancy, such as level of education,

poverty, and behavior of unhealthy lifestyle.
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Recommendations:

1- Improving pregnant adolescents’ health literacy
is the responsibility of healthcare systems and healthcare
professionals through emphasis by the Ministry of
Health role in through the antenatal care units to take a
part and dissemination of education about the preventive
health behaviors among pregnant adolescents especially
primigravida, and particularly with each specific

trimester.

2- Improving pregnant adolescents’ knowledge
regarding preventive health behaviors during pregnancy
booklet,

sessions, mass media, and articles....etc.

through education programs, educating
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Abstract

The aims of this study was to evaluate a PCR for detecting Brucella canis in the blood of dogs, using a

primer pair designed for Brucella spp.

A study was conducted on 150 blood sample collected from dogs suspected to Veterinary Hospital
in Baghdad / Aden Square. All blood samples (150) were tested by PCR technique using a common
primer of the 23S ribosomal RNA (23s RNA) gene and specific primer for brucella canis (B0548).
The genomic DNA was extracted and PCR was applied. Our study recorded 5.3% of brucellosis in
common primer and 3.3% in specific primer for brucella canis in dog in Baghdad city, the sequences
of Brucella canis in dog in different isolates in our study recorded 99% compatibility recording to
National Center Biotechnology Information (NCBI). Following correspondence from National Center
for Biotechnology Information, the 23S ribosomal RNA gene was registered, given an agreement
number, and became a resource for Iraq and Middle East, as well as the rest of the world. As more type
strains are published, this set will grow, and it can be download from NCBI at: https://www.ncbi.nlm.

nih.gov/nuccore/.

From this study we can conclude that, the percentage of Brucellosis in dogs in Baghdad city is 5.3% and
3.3% in a common and specific primer, respectively and the molecular method (PCR), is a good idea

for confirmation of diagnosis of Brucella canis infection in dog.

Keywords: Brucella canis, dogs, Iraq

Introduction

Brucellosis is a disease of animals and humans
caused by Gram negative, facultative intracellular
bacteria of the genus Brucella. Of the 12 currently
recognized species, four are considered zoonotic
pathogens: Brucella melitensis, Brucella suis, Brucella
abortus, and Brucella canis in decreasing order of
pathogenicity. Canine brucellosis, caused by Brucella
canis, is a worldwide disease of dogs that primarily
results in reproductive disease and may be transmitted

to humans!!-?) . Canine brucellosis were first recognized
in 19660341,

In bitches, this manifests as abortion and stillbirths
and in males, predominant symptoms include prostatitis
and epididymitis®®! . Like all Brucella species, Brucella
canis invades via the conjunctival, oronasal, or venereal
route and distributes to organs of the reticuloendothelial
system, resulting in a chronic, persistent infectionl®l.
Clinical signs may not become apparent in infected dogs
for months to years after infection, making it difficult to

implement control measures and avoid spread of disease

to other dogs and humans!”l.

Materials and Methods

Methods
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Clinical examination

Clinical examination was carried out to all animals
prior to sample collection, which includes pulse rate,
rectal temperature and respiratory rate, The case history
was taken which include appetite and other signs, while

age and Sex was recorded for each animal.
Animals and Data collection:

The number of sick cases of domestic and police
dogs admitted to the Baghdad veterinary hospital were
150 animals in different Ages, sex and breed with
variable cases, the study period extend from November
2019 to July 2020 by two visits weekly.

Blood sample collection:

Two milliliter of Whole blood samples with EDTA
anticoagulants tubes were collected from 150 dog from
cephalic vein. All sample was stored in deep freeze until
used for DNA extraction. All samples were transferred
in a cooling box to department of internal and preventive

veterinary medicine/ college of veterinary medicine/

1625
university of Baghdad.

Results and Discussion

Molecular identification of Brucella Canis in dogs

Brucella canis is a Gram-negative organism
infecting, mainly, the genital organs of both sexes and

resulted in several reproductive problems!®].

All blood samples (150) were tested by PCR
technique using a specific primer of the 23S ribosomal
RNA (23s RNA) gene. The genomic DNA extraction
was given concentrated DNA range of 1.5 pl of genomic
DNA were used for each PCR reaction, with purity
reached at 260/280 nm and read by a Nanodrop.

Table (1) has shown that the percentage of Brucella
Canis in dogs by PCR in Baghdad Governorate. This
table show that from 150 samples, 8 (5.3%) Positives
and 142 (94.7%) Negatives which found locally in Iraq
in common primer, while 5 (3.3%) positive and 145

(96.7%) negative as shown in table (2)

Table (1): percentage of Brucella Canis in dogs by PCR (common primer)

1. 150

8 (5.3%) 142 (94.7%)

Table (2): percentage of Brucella Canis in dogs by PCR (specific primer)

1. 150

5(3.3%) 145 (96.7%)

In recent years, several studies were carried out
to evaluation of PCR in diagnosis a specific DNA for
B. canis in depending on different samples!®!?). Aras
and Ucan, '] demonstrated that PCR technique had
a detectable effectiveness equally for bacteriological

culture in diagnosis of brucellosis with extra advantages

including the fastness, speediness in performance,
absence of riskiness with the highly sensitivity and

specificity.

The current results showed that the prevalence of
B. canis was 5.3%, this result was slightly agreed with a

result of Alfattli 8] who found that the prevalence of B.
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canis in Iraq by using PCR was 3.05%. Also, Tamimi and DNA Extraction:

Wali ['2] showed that prevalence of canine Brucellosis in . ) D
The wizard genomic DNA purification Kit (Promega/

Iraq was 2.7%. ) . . .
USA) is used to DNA isolation from the blood in a short
The present result was also in agreement with results  time. All isolates showed bands, which indicated the
of Kang et al. [13] who reported that the prevalence of B.  genomic DNA on Agarose Gel Electrophoresis. As seen

canis in dogs was 8.5%. in figure (1).

Figure(1): Agarose gel electrophoresis of genomic DNA on 1%agarose gel, (5 Volt/30 minute).
238 rRNA Genetic Polymorphism.

One and half pl of genomic DNA were used for each PCR reaction. A conventional PCR protocol was used to
analyze simultaneously the presence of 23S ribosomal RNA (23s RNA) gene of Brucella Canis. The presence of the
23s RNA gene was identified by 214 bp, as shown in figure (4.2).

1 2 3 4 5 6 / 8

Figure (2):- Agarose gel electrophoresis for 23S ribosomal RNA gene (214bp) of Brucella Canis. Bands were
fractionated by electrophoresis on a 2% agarose gel (2 h., 5 volt/cm2, 1X TBE) and visualized under U.V
light after staining with Ethidium bromide stain. Lane M: DNA ladder (100bp).
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Figure (3):- Agarose gel electrophoresis for B0548 ribosomal RNA gene (300bp) of Brucella Canis. Bands
were fractionated by electrophoresis on a 2% agarose gel (2 h., 5 volt/cm2, 1X TBE) and visualized under
U.V light after staining with Ethidium bromide stain. Lane M: DNA ladder (100bp).

Keid et al. (2007) using of 23S ribosomal RNA
gene for detection of B. canis by using PCR and they
found that the percentage was 30.5%.

It has been found that polymerase chain reaction is
positive for B. canis DNA indicated by only amplification
of 214 bp product using of 23S ribosomal RNA gene
(ARAS et al., 2015).

.0

Phylogenetic tree structuring of Brucella Canis

When comparison between Brucella Canis
isolated from dogs. recorded in the National Center
Biotechnology Information (NCBI) and isolated from
different source have under sequence (ID: NR_076119.2,
MW599295.1, CP023974.1, CP016978.1, CP007630.1,
HG803176.1, CP003175.1, CP003174.1, CP000873.1,
DQ287893.1) respectively with source of isolation and
showed compatibility the highest identity (99%). As

seen in figure (4).

0 CPO008T31:1106170-1106374 Brucelia canis LISA

2480 Daza7893 1:363-567 Brucela canis USA Ames
: r’o'1 CPI03174.1:1369744- 1369545 Brucella canis South Korea. Hwaseong
% cP0n3175 1.896025-895229 Brucells camis South Korea: Hwaseang

1% 146503176.1.1106097-1106301 Brucella caris COLOMBIA

= 1:? CPROATE30 1 1102718-1102922 Brucella camis Sweden
O CP116876.1:1070002-1070206 Brucella canis USA: Massachusstts

1% £PU23074 1 1455072-1455276 Brucella eanis LISA

" @ CPO27643 1:1350892-1351096 Brucella canis China: Beijing

0MZ 00 0008 0005 OfGd 00w

%0 R 076119 2.314-516 Brucella canis USA

A 1MVWE55294 1 Brucells cams stran HuTa-1 RAQ
A 3 MW559296. 1 Brucella canis strain HuTa-3 RAQ
A 5 MW550298. 1 Brucella canis strain HuTa-5 RAQ
A 2 MW599235.1 Brycelia canis strain HuTa-2 RAQ

A 4 MWESS29T 1 Brucella camis strain HuTa< RAQ

Figure(4.): Neighbor-joining tree of Brucella Canis 23S rRNA gene.
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Submission of local Iraq isolate in NCBI.

The 23S ribosomal RNA gene were registered
after the correspondence of the National Center for
Biotechnology Information and obtained accession
number and became a reference to Iraq and the
Middle East and the world. Ongoing work will add
to this set as more type strains are published and it
is available for download at NCBI: https://www.ncbi.
nlm.nih.gov/nuccore/ MW599294.1, MW599295.1,
MW599296.1, MW599297.1, MWS599298.1 of

Brucella Canis.

Conclusions

1. The prevalence of Brucellosis in dog in Baghdad
city must be taken into consideration because the

samples were collected randomly.

2. Molecular method (PCR), is a good idea for

confirmation of diagnosis of Brucellosis in dog.

3. 99% compatibility in the sequences of Brucella
canis in dog in different isolates in our study recording
to the National Center Biotechnology Information
(NCBYD).

4. Our results about 23S ribosomal RNA gene
will adds as more strain types are published and it

becomes available for downloading at NCBI.
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Extraction of Quter Membrane Proteins of Proteus
Mirabilis Isolated From Urinary Tract Infections and their
Immunological Effect In Vitro
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!University of Anbar/ College of Education for Pure Sciences, *University of Fallujah/ College of Applied Sciences

Abstract

300 urine samples were collected from patients visiting Fallujah city hospitals (consulting clinics
of Fallujah Teaching Hospital and Women and Children Hospital) for the period from 1/9/2020 to
30/12/2020, of different ages and for both sexes. The results showed that out of 300 urine samples were
244(81.33%) A sample with a positive result for bacterial culture, and it was found there were high
significant differences between the positive and negative cultures. Females and males (64.70) (35.29),

respectively.

Isolates of Proteus mirabilis were diagnosed by observing the cultivar (colonies) and microscopic
(bacterial cells) characteristics, biochemical tests and diagnostics with Vitek device. Antibiotic sensitivity
were done at 12 types, Antibiotic resistance wre vary from Cefotaxime, Rifampicin, Ceftriaxon (100%),
Cefixime, Ciprofloxacin (76.4%), Levofloxacin (64.7%), Nitrofurantoin (58.8%), Gentamicin (52.9%),
Amikacin, Nalidixic acid (35.2%) (17.6%) Imipenem (11.7%).

Extraction and partial purification of outer membrane proteins (OMPs) from the most antibiotic-
resistant isolate using lysozyme, DNase, RNase, and N-Lauroyl-Sarcosinate enzymes. associated with
the ion exchanger.

To study the effect of the antigen of outer membrane proteins, some immunoassays were performed
in vitro and the following results appeared: The use of concentrations (100, 50, 25) of OMPs antigen
led to low significant of lymphocyte viability percentage (96.66, 97.66,98.0), respectively compared to
With the negative control (99.66), the concentrations (100,50)% significantly reduced the percentage
of survival of PMNs cells (97.66,98.33), respectively, compared with the control (99.66), while the
concentration of 25 did not affect the survival of PMNs cells (99.66). The above concentrations showed
a low significant in the diameter of the migration circuit of PMNs cells (8.830,10.59,12.21) compared
with the negative control (15.21), while these concentrations led to a high significant in the percentage
of formazone-forming PMNs cells (64.66,58.0,47.0) compared with the control (36.66). ) and a high
significant in the sensitivity of lymphocytes (4.0,3.39,1.87), as the absorption spectrum values for
concentrations (100,50,25) reached (0.92,0.74,0.41), respectively, compared with the negative control
(0.22) and the positive control (1.53). The concentrations of the used proteins increased the phagocytic
index (PI) of PMN cells ,The phagocytosis coefficient was high significantly with time until it reached its
maximum at 90 minutes, and from the statistical analysis it was found that the phagocytosis coefficient

increases with increasing concentration of proteins.

Keywords: Proteus mirabilis, urinary tract infections
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Introduction

Proteus spp. Partofthe natural florain the intestines
of humans and animals and spreads in water and soil
as a result of pollution ). They are Gram-negative
bacilli and part of the family Enterobacteriaceae,
It is moved by flagella and is characterized by the
phenomenon of swarming. There are more than one
species belonging to this genus, the most important
of which is P. mirabilis, which is a common cause
of urinary tract infections. These bacteria possess
many virulence factors, fimbriae, motility, enzymes
such as urease, toxins such as hemolysin, and factors
of avoidance or immune evasion, and they are among
the opportunistic pathogens responsible for many
infections and nosocomial infections, especially in

immunocompromised patients ).

The (OM) is

gram-negative bacteria and is composed of an

outer membrane found in
asymmetric bilayer, with phospholipids inward and
lipopolysaccharide (LPS) outward. This asymmetry
is important to maintain a tight permeable barrier.
Almost half of the outer membrane mass is protein.
It consists of integral OMPs and inwardly anchored
lipoproteins ). Outer membrane proteins perform
essential functions such as adhesion and nutrient
uptake, are essential for maintaining the integrity
and permeability of bacterial membranes, play an
important role in bacterial virulence, and are powerful
immune components. They are highly immunogenic
and therefore would be an effective materials for
vaccine development . Activation of cellular
and humoral immunity depends on the nature of
antigens, and complex proteins such as bacterial outer
membrane proteins can successfully activate both

cellular and humoral immunity ©).

Materials and Methods

Sample collection and culture

300 urine samples were collected from clinical

1631

cases during the period from 1/9/2020 to 30/12/2020
from patients with urinary tract infection or suspected
cases, according to the diagnosis of the specialist
doctor from Fallujah General Hospital, Women’s
Hospital and private laboratories for different age
groups and for both sexes. Collection of samples The
first drops of urine are neglected and the mid -stream
urine of it is taken in special sterile tubes, then the
urine samples were transferred to the laboratory for
the purpose of culture and diagnosis, t was cultured on
petri dishes containing MacConkey medium as well
as solid blood agar medium and incubated at 37 °C
for a period of 18-24 hours. Diagnosis of bacteria as
well as the using of the Vitek 2 compact device for
the purpose of confirming the diagnosis of genus and

species .
Antibiotic sensitivity test

The sensitivity of the isolates was tested by
the disc method using twelve antibiotics including
(Amikacin, Cefixim, Levofloxacin, Ciprofloxacin,
Imipenem, Nitrofurantoin, Cefotaxime, Ceftriaxone,
Norfloxacin, Gentamicin, Nalidixic acid, Rifampicin)

according to ©,

Extraction and purification of outer membrane

proteins

The method was followed by (7 in extracting
outer membrane proteins (OMP), which includes
the use of enzymes DNase, RNase, Lysozyme and
N-Lauryl sarcosinate, and the cells were broken down
using an sonicator, after which several centrifugation
steps were performed, and the protein solution
was concentrated Using polyethylene glycol, then
membrane sorting was carried out against the same
solution, then membrane filtration of the protein
solution was carried out using membrane filters with
holes with a diameter of 0.22 pm, and then proteins
were purified by ion exchange chromatography,

DEAE-Cellulose column was prepared according to
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®) the proteins that were extracted in the previous
step were added to a DEAE-cellulose column that was
titrated using Tris-HCI buffer 0.05M, then the column
was washed with an equal volume of the same buffer,
and the proteins were gradually filtered using gradual
concentrations of sodium chloride( 0.9-0.7-0.5-0.3-
0.1) NacCl, the flow rate in the column was 4 ml/part
and the absorbance of each fraction was measured
at 280 nm, the protein concentration was estimated

according to Bradford method .
Immunological experiments

The method of (! was adopted to isolate PMNs
from blood and method of 'V to isolate lymphocytes
from blood, and the method of ?) was used to study
the effect of outer membrane proteins on nitro blue
tetrazolium reduction test (NBT test). In order to study
the effect of outer membrane proteins on the viability
of lymphocytes and the viability and migration of
PMNs under Agarose the method of !3) and method

of 19 was adopted to study the effect of outer
membrane proteins onThe external phagocytosis of
the heat-killed Candida yeast. The method of (') was
also based on the effect of outer membrane proteins

(OMPs) on lymphocyte transformation assay.

Results and Discussion

17 Proteus mirabilis isolates were identified
from among the 300 urine samples. The isolates
were diagnosed by their culture characteristics, as
they were characterized by an odor resembling the
smell of rotting fish, and they grew on MacConky
agar medium. Blood Agar in order to observe the
diagnostic character of bacterial colony, which is the
phenomenon of swarming phenomena, as diagnosed
based on the results of biochemical tests. All of these
isolates were positive for urease, catalase, methyl red,
citrate consumption and H2S gas production, and
negative for the oxidase, indole and vogas — proskaur

tests as shown in Table(1)

Table (1): Results of Biochemical Tests for Diagnosing Proteus spp.

Biochemical tests Results
Catalase 4
Oxidase _

Urease +
Acid butt/Alkaline slant
TSI
H2S +
Indole _
Methyl red +*
Vogas — Proskaur _
Citrate utilization test +
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The Vitek2-Compact System was used to confirm
the diagnosis of bacterial isolates isolated from
clinical samples (urinary tract infections patients).
This device performs 64 biochemical tests necessary

for diagnosing bacterial isolates.

1633
Antibiotic sensitivity test

An antibiotic sensitivity test was conducted for 17
isolates of P. mirabilis bacteria that were isolated from
UTI patients, 12 types of antibiotics were used. The
results in the in figure(1), which shows the percentage
of resistance, sensitive and intermediate sensitivity by

Measure the zone of inhibition around each disc used.
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Figure (1), which shows the percentage of resistance, sensitive and intermediate sensitivity of P. mirabilis
isolates ( S : Sensitive, I : Intermediate , R: Resistant)

Theresultsofthisstudyshowedthatallisolates were
resistant to the Cefotaxime and Ceftriaxone (100%),
which is of the third generation of cephalosporins,
while Cefixime, which is also of the third generation
of cephalosporins, had a resistance rate of (76.4%)
and the isolates also showed resistance (100%) For
Rifampicin, as for Ciprofloxacin, the resistance was
(76.4%), and the resistance to Levofloxacin reached
(64.7%), , and the resistance to Nalidixic acid, , was
also 35.2% while the resistance to Norfloxacin was
(17.6%). As for the anti-Nitrofurantoin, the results

of the current study showed a resistance (58.8%).
As for the resistance to Gentamicin, a group of
aminoglycosides, it was (52.9%), and the resistance
to Amikacin, which It also belongs to the group of
aminoglycosides (35.2%) .Imipenem, which is from
the Carbapenem group Most of the isolates are

sensitive to it, reached (11.7%).

Extraction of the outer membrane proteins of

Proteus mirabilis
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Outer membrane protein antigen was extracted
from isolate PMS8, DNase, RNase enzymes were
added to reduce the viscosity of the solution by
breaking DNA, RNA (5, On it (peptidoglycan layer),
where it works to cleave the murine, thus weakening
the binding of peptidoglycan to the proteins of the
outer membrane, and this makes the exposure greater
to the detergent that was used in the extraction
process. Triton X100 detergent also does not dissolve
outer membrane proteins and selectively dissolves the

inner-membrane protein (1),
Ion exchange chromatography

The this
Diethylaminoethylcellulose (DEAE-cellulose). The

nature of this resin allows anionic proteins to bind and

resin  used in step  is

cationic proteins to cross. The binding of the protein
to the resin depends on the PI value of the protein and
the PH of the buffer solution that has been created.
Used for equilibrated resin, DEAE-cellulose resin has

many advantages including ease of handling, good

1.8
1.6
14

1.2

0.8

0.6

Absorbance at 280nm

0.4

0.2

separation, high accuracy and the ability to be reused
several times and the principle on which it is based is
charge difference !, Use a column with dimensions
(2X20) cm for ion exchange chromatography of
the extract of outer membrane proteins of Proteus
mirabilis, where washing was carried out by means
of a buffer and the fractions were collected at a rate
of 4 ml per part at a flow rate of 30 ml / hour, then
the proteins bound to the exchanger were eluted using
gradual concentrations of sodium chloride (0.9- 0.7-
0.5-0.3-0.1) NaCl, and the amounts of protein in the
fractions were followed by a . reading Absorption
at a wavelength of 280 nm using a UV — Visible
spectrophotometer, where a peak of proteins not
bonded with the ion exchanger appeared as shown in
Figure (2). The protein concentration was estimated
according to the Bradford method  drawing the
standard curve between the concentrations of BSA
versus the absorbance at 595 nm, and the results
showed that the concentration of the extracted protein

was 0.6 mg/ml.

60 80 100 120

Fract on number.

Figure (2) Ion exchange chromatography of P. mirabilis outer membrane protein extract by DEAE-Cellulose
column equilibrated by Tris-HCI buffer 0.05M and elution by salt gradient 0.1-0.9 NaCl in a 20X2 column at
30 ml flow rate. /hour.
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Effect of OMPs antigen on the viability of
PMNs and lymphocytes

The results of the statistical analysis showed that
the 25% concentration had no significant effect on

the viability of PMNSs cells. As for the concentrations

1635

(100,50), it was found that there is a low significant
effect compared to the negative control, as the
viability of phagocytic cells decreased from (99.667)
in the treatment of Control to (97.667, 98.333) when
using concentrations (100,50), respectively, as shown
in Table (2).

Table (2) Effect of OMP antigen on the viability of PMNs . macrophages

Concentration of OMP (%)

Percentage of survival of PMNs
(average + standard deviation)

Zero ( control)

99.667b =& 0.5774

25 99.667b = 0.5774
50 98.333a + 0.5774
100 97.667a + 0.5774

* Different letters within the column indicate significant differences at (P<0.05) level.

* Similar letters within the column indicate that there are no significant differences at the level (P<0.05).

As for Lymphocyte cells, the results of the
statistical analysis in Table (3) showed that all the
concentrations used led to a low significant in the level
of viability of lymphocytes, as rate reached (96.66,
97.66, 98) compared to the viability of the control

(99.66). Al-Dahan (!® found it, showing that the
OMPs antigen extracted from Moraxella catarrhalis
led to a low significant in the survival rate of both
lymphocyte and phagocytic polymorphonuclear cells
(PMNs). Cells lose their selective permeability and

consequently cell death (),

Table (3) Effect of OMP antigen on the viability of lymphocytes

Concentration of OMP (%)

Percentage of survival of lymphocytes
(average + standard deviation)

Zero ( control)

99.667¢ + 0.5774

25 98.000b+ 0.5774
50 97.667b £0.5774
100 +96.667 a 0.5774

* Different letters within the column indicate significant differences at (P<0.05) level.

* Similar letters within the column indicate that there are no significant differences at the level (P<0.05).
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Abstract

Objectives: To assess Psychosocial domestic violence among women and assess the impact of
Psychosocial domestic violence on women'’s reproductive health during the COVID-19 pandemic

Methodology: A descriptive analytical study was conducted on women subjected to psychosocial
domestic violence and impacts of psychosocial domestic violence on women during the Corona
pandemic period. A deliberate sample of (150) women exposed to violence was selected by a member

of her family.

Results: The result of the study showed that the highest percentage (79.4%) of the study sample
members ranged in age from (20 to 34) years, most of whom were housewives, three quarters of the
study sample had a low educational level. Psychosocial domestic violence was at a higher level of

relative sufficiency.

Conclusions: The results indicated that all study sample suffer psychosocial domestic violence during
childbearing age, but most of the study sample considered psychosocial violence to be the most
influential on their lives than other effects.

Recommendations: The study recommends that women be screened for psychosocial domestic
violence during childbearing age. psychosocial domestic violence topics into education curricula,
using social media, the availability of health services, and supporting the strengthening of cooperation
between social agencies, justice and the police through law enforcement and research to promote and
protect women’s rights.

Keywords: Impact, Psychosocial Domestic Violence, Reproductive Health and Corona Virus Pandemic.

Introduction

Domestic violence is defined as physical, sexual,
emotional, financial, or psychic harm or threats
directed towards another person. It encompasses
any act that isolates, frightens, terrorizes, coerces,
threatens, harms, injures, or wounds another person,

or even negatively controls them!!!. Women suffer

substantial short and long-term physical, mental,
sexual, and reproductive health difficulties as a result
of intimate relationship abuse (physical, sexual,
emotional, and sexual violence). They also have an
impact on their children and result in significant social
and economic costs for women, their families, and

society 121,
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Psychosocial ~ Violence (also known as
psychological or mental abuse) is a pattern of behavior
that threatens, intimidates, or undermines the victim’s
self-worth or self-esteem while also restricting
the victim’s independence. Emotional abuse is a
tough sort of domestic violence for many people to
comprehend because it appears to be rather frequent
in unstable relationships on the surface. Preventing
the victim from conversing to anyone unless they have
“permission”; preventing the victim from leaving the
house are just a few instances. Threatening the victim
with violence or using emotional blackmail to get the
victim to do something the abusive partner doesn’t

likel3l.

Some types of violence have been linked to a
greater risk of adverse mental health outcomes among
women. The most prevalent include depression,
suicide attempts, post-traumatic stress disorder,
other stress and anxiety disorders, sleeping or eating

disorders and psychosomatic disorders“l.

During the covid-19 epidemic, there have been
reports of growing domestic violence rates all around
the world. Because ordinary people are forced to
stay at home around the world, women and girls are
more vulnerable to intimate partner abuse, domestic
violence, and other forms of gender-based violence.
As aresult, domestic violence is still a severe threat to

Iraqi women and girls 3],

Methodology

Design of the Study

A descriptive-analytical research design was
carried out through interview women of their
reproductive age who suffering from psychosocial
domestic violence. It was conducted in the primary
health care centers in order to determine the effects
of psychosocial domestic violence during the
Coronavirus pandemic from the period 26" Jan to
28Feb 2021.
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Ethical Consideration

1- the Approval was obtained from the Ethical
Committee for Scientific Research of the University

of Baghdad/ College of nursing.

2-The researcher provided verbal and written
consent to obtain consent from each woman to
participate in this study before the questionnaire was

conducted.
Setting of the Study

The study was conducted at ten primary health
care centers (five health centers out of eighty-seven
major health centers in Al-Karkh district), and (five
health centers out of one hundred and four major
health center in al-Rusafa district) in Baghdad city.
These health centers were chosen randomly (Simple

random sampling
Sample of the Study

The non-probability sample (purposeful sample)
consisted of one hundred and fifty (150) women who
were victims of pychosocial domestic violence who
entered primary health care centers in Baghdad City
during the period from 26™ Jan. to 28™ Feb 2021 as
shown in the table (3-2).

Study Instrument (Tools)

The instrument was designed and constructed
by the investigator after reviewing related literature,
clinical background and previous studies which were

consisted of sis parts.
Methods of Data Collection

Data were collected through the use of
questionnaires and individuals interviewing technique
28t Feb 2021. All study

samples were interviewed by the investigator, the

from during 26™ Jan —

interviews were carried out in private setting (empty

rooms) in the absence of their husband or their relative
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especially their mothers-in-law.

Data Analysis

In order to determine whether the objectives of
the study have met or not, The statistical procedures
were used under the application of statistical package
of social sciences(SPSS) version 23 in the analysis of
the data of the study

Results and Discussion

Part I. Demographic characteristics (Table 1):-
1. Age

The present study revealed that the most of the
study sample (79.4%) were childbearing age with in
(20-34) years. The mean age and standard deviation
of the study sample was (28.9F5.7) years This data
is line with study conducted by Gebrewahd (2020)
who reported that 682 women more than (84%) of
respondent who suffered domestic violence were
below 30 years of age with mean age and standard
deviation of the respondents was (29.7+ 5.7)I61.

2. Level of education of study sample.

Educationally, three-quarter of the study sample
who suffered from domestic violence had graduated

from intermediate school graduate or less.
3. Occupation

Regarding employee most (88.6%) of the study
sample were housewife (that means they have
not jobs), while (8.7%) of them were government
employed and (2.7%) of them were self-employed,
This study was consistent with study conducted by
Yaya and others (2019) who stated that (81%) they do
not have a jobs and (19%) they have a jobs [7],

4. Monthly income

Regarding the monthly income, more than half

(55.3%) of the study sample had low monthly income

while (34.2%) of the study sample had moderate
monthly income and (10.7%) their monthly income
was good This result is consistent with the study
conducted by Gebrewahd (2020) who stated that
(52%) of the study sample, had a low monthly income,
while (31.2%) of them had moderate monthly income
and (15.8%) of them had a good monthly income!®.,

5. Type of family

Regarding the family type, (46%) of the study
sample were nuclear families, while (54%) of them
and were lived in the extended and sharing family
This finding is in agreement with the study was done
by Hussain and others (2020) who stated that (48.8%)
of study sample were nuclear families, while (51.3%)
were joint families. Among 160 married women in

Pakistan suffered from domestic violence 8,

6. Domestic violence has increased in light of the

corona pandemic

The finding of the study concerning domestic
violence has increased in light of the corona pandemic
(74.7%) three-quarters of the sample experienced
increased violence in light of the corona pandemic,
while (25.3%) of study sample did not increase
violence against them This finding is in agreement
with study was done by Boserup and other (2020) In
the wake of the COVID-19 pandemic trends regarding
domestic violence. Reports during the COVID-19
outbreak in China’s Hubei province, indicate that
domestic violence tripled during February 2020
compared to February 201901,

Part II. Reproductive characteristics(Table2):-
1. Duration of marriage

The highest percentage (66.7%) of the study
sample their duration of marriage were ranged between
(5-9) years, while the lowest percentage (5.3%) their
duration of marriage was fifteen years and above and

also there was a statistically significant association
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between impacts of psychosocial domestic violence
with the duration of the marriage .This finding is
in agreement with the study was done Avanigadda
(2021) who stated that more than two-thirds of the
study sample were married between one and nine

years facing one type of domestic violencel'?].
2. Gravidity

The highest percentage (60.6%)of the study
sample range between two and five pregnancies ,
while the lowest percentage (10.7%) of them were
primigravida .The study sample had large family
which may increase the financial burden on their
husbands.

This finding is in agreement with study done
by Aolymat (2020) a cross-sectional study was
conducted in Jordan the sample consisted of 200
women stated that The mean and standard deviation
number of pregnancies of the study sample was

2.9F1.9 pregnancyl!!l.
3. Parity

The result of the study showed that (80.7%) of
the study sample have children between two to more
than five children .This finding is in agreement with
the study was conducted by Dadras and other (2020)
who stated that (81.1%) have children between two
to more than five children among 424 Afghan women

suffered from domestic violencel'2.
4. Number of abortion

Regarding abortion, half (52.4%) of the study
sample did not have any previous history of abortion
during their childbearing life, while (47.6%) of the
study sample which considered a high percentage had
a previous history of abortion range between one to
three and more .The previous history of abortion was
due to domestic violence by their husbands. It had been
reported that women who abuse during pregnancy are

at risk for miscarriage. This finding is in agreement
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with the study done by Defilipo and others (2020)
who stated that three-quarters of the study sample was
no history of abortion, while the rest have a history of
abortion among 771 women who participated in the
studyt3],

5. Number of stillbirth

Regarding the number of stillbirths, (85.3%) of
study sample did not have a history of stillbirth, while
(14.7%) had one stillbirth This finding is in agreement
with the study was done by Dadras and others (2020)
who stated that (92.5%) of the study sample did not a
have history of stillbirth['?!,

6. Number of a live child

Regarding number of a live child more than three
quarters (78.6%) of the study sample have from one
to four live children, while (6.1%) of study sample did
not have a child This result is consistent with study
was conducted by Gebrewahd (2020) who stated that
(89.6%) of the study sample have live children one to
four live children. Every additional child above the
average of two children was associated with a higher
risk of unwanted pregnancy which was significantly

related to intimate partner violencel®].
Discussion Psychosocial violence(Table 3):-

The grand mean score of psychosocial domestic
violence was (2.249) with relative sufficiency (78%),
as while the percentage of the total research is (30%),
which is the highest value than the rest of the types of

violence shown in table (4-7).

This finding is consistent with a study conducted
by Hameed and others (2020) the number of
participants was (323 women) who stated that the
prevalence of lifetime intimate partner violence
against women was 58.5% and emotional violence is
the commonest type. Verbal violence also included
insulting a person alone or in front of others, threats

of divorce, questioning, the use of arbitrary speech to
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address women, demanding a dowry, and insulting

the woman’s personalityl!4],

Discussion Impacts of Psychosocial Violence
(Table 4):-

Violence against women is a public health problem
with an epidemic proportion, which permeates the
whole world, putting women’s health at risk, limiting
their participation in society and causing great human

suffering [131,
1. Physical impacts

The grand mean score of physical impacts
of domestic violence was (1.937) with relative
sufficiency (64.5%), while the percentage of the total
research is (16%)

WHO (2021) who stated that physical violence
health effects include headaches, pain syndromes
(back pain, abdominal pain, chronic pelvic pain)
gastrointestinal disorders, limited mobility and poor

overall health(?!,
2. Psychosocial impacts

The grand mean score of psychosocial impacts
of domestic violence was (2.093) with relative
sufficiency (70%), while the percentage of the total
research is (18%) %), which is the highest value than

the rest of the impacts of violence

This result is consistent with a cross-sectional
survey was conducted by Al-Jawhara Alquaiz and
others (2021) in Saudi Arabia, and the total sample was
1883 married Saudi women. The lifetime prevalence
of any type of violence was 43%. The most common
type was the control of woman’s behavior (36.8%),
trying to distance her from friends (13.7%), neglecting
and treating indifferently (20.7%) trying to restrict
contact with family (10.3%), taking permission before
seeking health care (21.8%), insults and making feel
bad (17.6%), intimidation or intimidation (14%), and

threats to harm (4.3%). Social conditions and social
relationships are largely related to domestic violence

against womenl!3],

3. Sexual impacts

The grand mean score of sexual impacts
of domestic violence was (1.982) with relative
sufficiency (66%), while the percentage of the total

research is (17%)

A study was conducted by Shahali and others
(2020) who stated that sexual violence direct (physical)
and indirect (psychological) has consequences against
women. Sexual violence, itself, has many physical
and emotional consequences Physical consequences
include trauma, somatic problems, serious injuries,
pregnancy, sexually transmitted infections, social
isolation behavior, and sexual victimization. While
psychological or mental consequences include the
attempted suicide, depression, post-traumatic stress
disorder (PTSD), stress, anxiety, sleep disorders,
eating disorders, substance abuse, self-harm, panic
attacks, quality of life, and self-esteem. and also it has

negative impacts on society [16],

4. impacts related to menstruation

The grand mean score of menstruation impacts
of domestic violence was (1.903) with relative
sufficiency (63%), while the percentage of the total
research is (16%)

This result is consistent with the study was
by Aolymat (2020) who stated that (20.5%) of
the participants suffered from increased domestic
COVID-19 pandemic. The

average weight of the participants was significantly

abuse during the
increased during the total curfew compared with the
6 months before COVID-19 (70.1% versus 68.6%).
Before the pandemic, 17.5% of the women had
menstrual aberrations; however, during the curfew,

this proportion was decreased to 10.5%. Indicating
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that the total curfew was associated with decreased
reproductive tract infections, And that is due to the
increase in personal hygiene for fear of COVID-19,

which reduced diseasel'!l.
5. impacts related to pregnancy and labor

The grand mean score of pregnancy and labor
impacts of domestic violence was (1.847) with
relative sufficiency (61%), while the percentage of the
total research is (16%)

WHO (2021) stated that Intimate partner violence
in pregnancy increases the likelihood of miscarriage,
stillbirth, pre-term delivery and low birth weight
babies. Where study showed that women who
experienced intimate partner violence were (16%)
more likely to suffer a miscarriage and (41%) more
likely to have a pre-term birth. these forms of violence
can lead to depression, post-traumatic stress and other
anxiety disorders, sleep difficulties, eating disorders,

and suicide attempts!?].
6 . impacts related to postpartum

The grand mean score of postpartum impacts
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of domestic violence was (1.958) with relative
sufficiency (65%), while the percentage of the total
research is (17%). A study was conducted by Bhatta
and others (2018) surveyed respondents (165 women)
reported that the prevalence of domestic violence
against women during the postpartum period was
20%. Domestic violence can happen to any woman,
regardless of age, and

economic status, race,

educational background [17],

Conclusions: The results indicated that three
quarter study sample suffers from the impact of
psychosocial domestic violence on them during

childbearing age

Recommendations: The study recommends that
women be screened for any type of domestic violence
during childbearing age. Incorporating domestic
violence topics into education curricula, using
social media, the availability of health services, and
supporting the strengthening of cooperation between
social agencies, justice and the police through law
enforcement and research to promote and protect

women’s rights.

Table (1): Distribution of the total sample according to the socio-demographical characteristics (N = 150).

Socio-demographic variables Groups No. %
20-24 39 26
25-29 57 38.1
women’s age groups
¥ =2780FE57 30-34 23 15.3
35-39 26 17.3
40-44 5 33
Illiterate 7 4.7
Read & write 15 10
Primary school graduate 58 38.7
women’s level of education Intermediate school graduate 34 22.6
Secondary school graduate 3 5
Institution graduate 18 12
University graduate and above 15 10
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Cont... Table (1): Distribution of the total sample according to the socio-demographical characteristics (N =

150).

Housewife 133 88.6

Wife’s occupation Government employed 13 8.7

Self employed 4 27
Enough 16 10.7

Monthly Income Almost enough 51 34
Not enough 33 553

Nuclear family 69 46

Family Types Extended family 54 36
Sharing family 27 18
Domestic violence has increased in Yes 12 47
light of the corona pandemic No 38 253

Table (2): Distribution of the study sample according to reproductive characteristics (N= 150)

Psychosocial domestic violence Responses No. % MS RS% Ass.
Always 95 63.3
It makes you feel like an unwanted person Sometime 16 10.7 2.37 **79 M
Never 39 26
Always 102 68
Ignores her and treats indifferently Sometime 21 14 2.50 **83 M
Never 27 18
Always 106 70.7
Anger when ta.lk.ing to another person and Sometime 19 126 254 xxg5 M
suspicious of betrayal
Never 25 16.7
Always 64 42.7
Bullying the body Sometime 50 333 2.19 *73 L
Never 36 24
Always 93 62
Insults and talks badly about her family Sometime 32 21.3 2.45 **82 M
Never 25 16.7
. . Always 95 63.3
Blames her for Vlolen'i1 :::fv‘gor or tells her that her Sometime 33 » 249 #%83 M
Never 22 14.7
Always 33 22
Tries to insult her in front of others Sometime 27 18 1.62 54 NR
Never 90 60
Always 102 68
Prevents her from commt.micating with your family Sometime 27 18 254 %85 M
or friends
Never 21 14
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Cont... Table (2): Distribution of the study sample according to reproductive characteristics (N= 150)

Always 107 71.4
Did not sharing with family decisions Sometime 20 13.3 2.56 **85 M
Never 23 15.3
Always 77 51.3
Refuses to meet the basic necessities of the family Sometime 38 25.3 2.28 *76 L
Never 35 23.4
Always 120 80
Behavior control Sometime 14 9.3 2.69 **%90 H
Never 16 10.7
Always 28 18.7
Does not help her to visit a doctor when needed Sometime 58 38.6 1.76 59 NR
Never 64 42.7
Overall Evaluation Psychosocial violence: MS(2.249), RS(78), %(30)

Table (3): Distribution of the study sample according to Psychosocial domestic violence

MS: Mean for total score, RS: Relative sufficiency, Ass: Assessment, NR: No response , Cut of point = 2

*Low= 66.67 - 77.78, **Moderate= 77.78 - 88.89, ***High= 88.89 — 100

Table (4): Distribution of the study sample according to all impacts of psychosocial domestic violence

(N=150).
Domains MS RS %o
Physical impacts 1.937 64.5 16
Psychosocial impacts 2.093 70 18
Sexual impacts 1.982 66 17
Menstruation impacts 1.903 63 16
Pregnancy and labor impacts 1.847 61 16
Postpartum impacts 1.958 65 17
Overall Evaluation 1.953 65 100

MS: Mean for total score, RS: Relative

sufficiency
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Abstract

Background: Acute lymphoblastic leukemia (ALL) is the most common cancer seen in children
worldwide and is the most common cancer in children under 14 years of age. Although there have
been major advances in treatment approaches for childhood ALL, serious toxicities such as profound
leukopenia frequently affect treatment and lead to life threatening consequences such as severe
infections and even death. There has been a lot of interest in inter-individual differences in drug
metabolizing enzymes in order to better adjust drug dosage and therapy. In this regards, Thiopurine
S-Methyltransferase (TMPT) was the first pharmacogene that showed a substantial association
with Mercaptopurine (6-MP) maximum tolerated dose and 6-MP related toxicities leading to the
implementation of TPMT genotyping before drug administration Aim: To identify the most common
TPMT polymorphism (TPMT*3A, TPMT*3B and TPMT*3C) and its frequencies in a sample of Iraqi
ALL paediatric patients. Methods: A cross sectional study was performed for 79 patients with Acute
lymphoblastic leukemia . Genotyping for (*3A , *3B , *3C ) the TPMT gene was performed by the
allele-specific multiplex-PCR analysis method. Results: The TPMT*3 A mutant allele was found in 18
patients with allele frequency of (22.8 %), while TPMT*3C mutant allele was detected in 5 children
with allele frequency of 6.3% . But TPMT*3B mutant allele was not detected in whole sample ALL
patients . The correlation between gender and the polymorphism was not statically significant as p-value
0.23.. Conclusion: TMPT genotyping is an essential tool to reduce the cytotoxic effects of the anti-
cancer drug 6-MP in Iraqi paediatric patients with ALL .

Keywords: 6-Mercaptopurine , Acute [ymphoblastic leukemia, neutropenia ,drug -toxicity

Introduction

Acute lymphoblastic leukemia (ALL) ,is a
malignant disease in bone marrow where the early
lymphoid predecessors proliferate and exchange the
normal hematopoietic cells of the marrow. It’s cancer
of blood cells owing to an increase in the number
of white blood cells, they are gathering out the red
blood cells and platelets that is usually needed for the
healthy body, and all those additional white blood

cells cause problems . ALL is the most common

type of cancer, e.g. in the United States about 2,400
children and adolescents diagnosed with ALL every
yearl!l. In a child with this type of leukemia, leukemia
cells split up to make copies of themselves. These
copies split over, again and again, producing more
and more cells . Not like normal blood cells, leukemia
cells don’t die as they become old or damaged [*.
The 6-Mercaptopurine (6-MP) - is an anti-cancer
(“antineoplastic” or

“cytotoxic) chemotherapy

drugl?. It is also known as 6-Methylmercaptopurine
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or Thiopurine S-methyl .The 6-MP molecular formula
is C5H4N4S and molecular weight of 152.175 g/
Thiopurine-S-methyltransferase (TPMT),

is an enzyme that inactivates the drug. For instance,

mol B,

testing for specific decreased enzyme function
polymorphisms prior to therapy, mainly TPMT*2,
*34, *3B, and *3C has been included in several
clinical guidelines and drug labels (PharmGKB, 2016;
PharmGKB, 2018). (TPMT) catalyzes thiopurine and
thiopyrimidine S-methylation, an important metabolic
pathway for thiopurine drugs, such as 6-thioguanine
(6-TG), and azathioprine, currently used to treat

childhood acute lymphoblastic leukemia, .

Materials and Methods

A cross sectional study in Children Welfare
Teaching Hospital, Medical City, Baghdad, including
pediatric patients, aged less than 14, being treated for
Acute Lymphoblastic Leukemia during Induction,
consolidation and delayed intensification phases and
before starting the continuation (maintenance) phase
of treatment which involve the use of 6-MP drug as the
backbone for a duration of 1-2 years. The study include
79 subjects was conducted to study the association
of (*34, *3B, and *3C ) SNP of TPMT with Acute
lymphoblastic leukemia. The patient population
included 79 subjects( 30 girl and 49 boys ) with Acute
lymphoblastic leukemia. Inclusion criteria constituted
all patients with Acute lymphoblastic leukemia on
chemotherapy (induction and consolidation phases)
before starting maintenance phase of treatment, in
which the 6-MP represent the back bone of treatment.
Exclusion criteria represent any patient whose
treatment was postponed due to Jaundice and / or
impaired liver function due to hepatitis infection .
Additionally, any patient who was recently received
blood (within the last fourweeks) was excluded from
the study

Genotypic data

Peripheral blood samples of ALL were collected
in EDTA-anticoagulant tube and DNA was extracted
from whole-blood samples using the Reliaprep
genomic DNA extraction Kit (Promega, U.S.A).
Then DNA concentration and purity were measured
by UV absorption at 260 and 280 nm (Bio Drop, U.
K.). Genotyping was performed using allele-specific
multiplex-PCR analysis method. For TPMT gene
using thermocycler (Biometra, Germany) was in
use . The primer sequences were obtained from ©:
TPMT*1 F- 5’GTATGA TTT TAT GCA GGT TTG
3"and R- 5’TAA ATA GGA ACC ATC GGA CAC
3 TPMT*3B F-5'-GGGACGCTGCTCATCTTCT-3

and

R-5"-GCCTTACACCCAGGTCTCTG-3"
TPMT*3C F- 5°-AAGTGTTGGGATTACAGGTG-
3'and R- 5’-TCCTCAAAAACATGTCAGTGTG-3"
Amplification was performed in a total volume
of 23 plwhich contained 12.5 pl of Go Taq Green
Master Mix, (Promega Corporation, Madison, WI),
lul of each primer (One Alpha, U.S.A.),3.5 pul of
nuclease free water and 5 pl of DNA template. PCR
amplification consisted of initial-denaturation step
at 95°C for five minutes followed by 35 cycles of
denaturation at 95°C for one minute, annealing at
the specified annealing temperature for two minutes,
followed by extension at 72°C for one minute and the
final extension step at 72°C for five minutes. The PCR
amplicons were separated on 2% agarose gel through
electrophoresis. The bands were visualized with an
Ultraviolet (UV) transilluminator at 365 nm (Cleaver
Scientific, UK). The TPMT*1 allele was analyzed by
allele-specific PCR with an annealing temperature of
53°C for two minutes.Genotype analysis for G460
A point mutation at exon 7 was carried out by PCR
assay with an annealing temperature of 59°C for two

minutes .
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Statistical Analysis

Statistical analyses were done by using the SPSS
version 22.0 for Windows, (SPSS Inc., Chicago, IL)
©) Genotype frequencies were tested using a Two-
Sample Student’s t-test to determine the difference in

allele frequencies proportion in TPMT

Results

The study included 79 ALL patients newly
diagnosed including (30 girls , 38.0%), and (49 boys ,(
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63.0%) .The three most common inactive alleles of the
TPMT gene (TPMT*3A, TPMT*3B, and TPMT*3C)
were sought. The TPMT*3A mutant allele was found
in 18 patients with allele frequency of (22.8 %), while
TPMT*3C mutant allele was detected in 5 children
with allele frequency of 6.3% . But TPMT*3B mutant
allele was not detected in the sample population as

shown in table 1

Table 1: Genotype frequencies of TPMT variation in a sample of 79 ALL patients

. Amino acid Frequency
Allele SNP Position rs L. N
Substitution %
TPMT*1 .
Wild-type 56 70.9%
TPMT*3A G460A 1800460 Ala 154 Th
‘ i 18 22.8%
A719G 1142345 Tyr 240 Cyc
TPMT*3B
G460A 1800460 Ala 154 Thr 0 0.00
TPMT*3C
A719G 1142345 Tyr 240 Cyc 5 6.3%
Total 79

Result of digestion with allele-specific multiplex-PCR analysis for TPMT gene (TPMT*3A, TPMT*3B

and TPMT*3C) ) including 245

bp band for the wild-type of TPMT*1 as shown in fig 1 , for the (TPMT*3C ) genotype 273 pb and two

bands 273 and 338 pb for TPMT*3A as shown in fig.2.
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Figure 1 product of TPMT gene polymorphism analyzed by agarose gel electrophoresis.
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Figure 1. product of TPMT gene polymorphism analyzed by agarose gel electrophoresis .two fragments
of 338 and 273 bp corresponds to TPMT*3A polymorphism, a single fragment of 273 bp corresponds to
TPMT#*3C polymorphism
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Discussion

TPMT isoneofthebestexamples ofthe application
of pharmacogenetics to clinical practice involving
the genetic polymorphism. Treating TPMT-deficient
patients with standard doses of mercaptopurine
(6MP), thioguanine or azathioprine can be fatal ©
) such patients can be successfully treated, without
severe toxicity, if the dose is properly adjusted ®. For
this reason this study dealt with ALL patient which
are newly diagnosed. Clinically it is well-known that
patients with TPMT wild-type of non genetic factors
(are still risk for thiopurine related hematotoxicity ).
and even after consideration of non-genetic factors
(e.g. concomitant medication with the XO inhibitor
allopurinol or viral infection ) underlying mechanisms
are so far unknown to completely explain thiopurine-
related hematotoxicity (!9, This study revealed that
the prevalence of TMPT genetic polymorphism was
higher in boys than in girls. There were 23 patients
carrying TPMT mutant alleles (3A,3C) ; 10 out of 30
girl (33.3%) and 8 out of 49 (16.3%) have TPMT*3A
and lout of 30 (3.3%) and 4 out of 49 (8.1%) have
TPMT*3C , the correlation between gender and the
polymorphism was not statistically significant as
p-value 0.23. This result is similar to the Korean study
and a study on Bulgarian population which showed
that there was a significant gender-related difference

in TPMT enzyme activity (!> 12),

The most common variants are reported were
*3A,*3B, and *3C all involving G460A and/or A719G
13,14 S0 the present study focused on the detection
of TPMT*3A and TPMT*3B and TPMT*3C alleles
were detected in 23 patient out of 79ALL pediatric
patients . TPMT*3A was detected in 18 patients with
allele frequency of (22.8 %), while TPMT*3C mutant
allele was detected in 5 children with allele frequency
of (6.3%) . on other hand TPMT*3B mutant allele was
not detected in the sample population , these findings

were similar to studies study in Libyan ('3 and other
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study in Iraq (!© . This differs from the findings
among black Africans such as the Ghanaian and
Kenyan populations, among whom only TPMT*3C

was detected

Furthermore, In Iraqi population, it was found
that TPMT*3A mutant allele had a higher frequency
than TPMT*3C mutant allele contribution to the
overall frequency, 22.8% and 6.3%respectively.
These outcomes are similar to other researches on the
Caucasian population in which the TPMT*3A is the
dominant allele as compared with TPMT*3C mutant

allele [,
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Abstract

Aim of this Study: this study has been carried out to evaluate the role of taurine, and lipid profile in
progression of diabetic complication.

Methods: this work included 81 Iraqi people (age ranged 40-65). Healthy control subjects (Gl
group=28), type 2 diabetes mellitus without any complications (G2 group=26), and type 2 diabetes
mellitus with peripheral neuropathy (DPN) (G3 group=27). Diagnosis of the disease was based on
several symptoms and questions under the supervision of the consultant supervisor at the center. Serum
taurine, lipid profile (Cholesterol, triglycerides, HDL, LDL, and VLDL) besides fasting blood glucose
and plasma HbA 1c were determined for each participant. Results: The results of taurine revealed that
there was a highly significant decrease in G2 and G3, as compared to G1. The mean values of serum
cholesterol showed no significant difference between G2 and G3 as compared with Glwhile serum
triglycerides (TG), LDL and VLDL showed a high significant increase in G2 and G3 as compared
to G1. The results of serum HDL levels showed that there was a high significant decrease in G2 and
G3 as compared to G1. No significant differences were found in body mass indices in all the studied
groups while WC, HC, WHR, and WHtR showed high significant increase in G2and G3 as compared
to G1. Systolic blood pressure significantly increased in G2 and G3 while diastolic blood pressure
significantly increased in G3 only.

Conclusion: Serum taurine levels were decreased in patients with T2DM and DPN .The reducing in
taurine synthesis was not related to FBG, HbA1c, and dyslipidemia. We also found that taurine levels

may be more important in the development of diabetes complications.

Keywords: Type 2 DM, diabetic peripheral neuropathy, taurine, dyslipidemia.

Introduction

Diabetes mellitus is a heterogeneous metabolic
disorder that is characterized by the presence of
hyperglycemia that happened due to impairment of
defective insulin action, insulin secretion, or may
be both. The chronic hyperglycemia of diabetes
mellitus is correlated with long term microvascular
complications affecting the nerves, eyes, kidneys, as

well as an increased risk for cardiovascular disease

(CVD)!'.Type 2 diabetes is a serious and common
chronic endocrine disorder with risk factors such as
obesity and sedentary lifestyle that is constitute a
major worldwide public health 2. The interaction
between some of genetic and environmental factors
results in a heterogeneous and progressive disorder
with variable degrees of beta cell dysfunctions and
insulin resistance. The B cells when have no longer

ability to secrete sufficient insulin to overcome
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insulin resistance, impaired glucose tolerance
progresses to type-2 diabetes!®]. Diabetic peripheral
neuropathy (DPN) is one of the most known chronic
complications of type two diabetes and is defined
as a neurological damage in patients with diabetes
mellitus and it is a condition where blood supply to
nerves in the feet or hands is impaired causing the
nerve to malfunction and eventually die out and its
cause burning pain, aching or numbness, pins and
needles sensation. It affects 30% - 50% of diabetic
patients .Taurine (2-aminoethanesulfonic acid) is
essential naturally occurring beta-sulphonated amino
acid which is not utilized in protein synthesis and
never incorporated into muscle proteins, so it’s found
as a free molecule in the body or as simple peptides
along with methionine and cysteine . Increasing
evidence suggested that taurine might play a role in
improving DPN because of its ability to prevent SCs
apoptosis. The main pathological feature of diabetic
peripheral neuropathy is myelin sheath damage of
peripheral nerve that was accelerated by schwann
cells (SCs) apoptosis!®]. A recent study confirmed that
taurine significantly lowers the blood glucose levels,
reduces insulin resistance and dysfunctional nerve
condition in diabetic micel®. Lipid abnormalities are
commonly found in patients with diabetes mellitus,
this abnormality called dyslipidemia which is one of
the major risk factors that’s leads to cardiovascular
disease in diabetes mellitus. The characteristic
features in lipid of diabetic patients with type two are
a high plasma triglyceride concentration, low HDL
cholesterol concentration and increased concentration
of small dense LDL-cholesterol particles’> [3],
Cholesterol is one of the lipids and major sterol
in animals, is both precursor to a wide variety of
steroids and structural component of membranes. It
is an essential component of the cellular membranes
determining the fluidity and biophysical properties
by increasing the compactness and lowering the

permeability. It is also a source of bioactive molecules

such as vitamin D, bile acids and steroid hormones .
Taurine changes the abnormal blood lipid profile that
is associated with the diabetic condition. It was proved
that elevated plasma triglycerides and LDL cholesterol
in diabetics were lowered through administration of
taurine ['%. Taurine negatively affects lipid levels by
reducing lecithin cholesterol acyltransferase activity
(1] Taurine significantly reduced both resting systolic
and diastolic blood pressure and these finding indicate
that taurine can reduce the incidence of CVD by ~ 6%

in both hypertensive and normotensive individuals [1?!

3]

Materials and Methods

Study groups include 28 control subjects (G1)
and 53 Iraqi patients with type 2 diabetes(age from
40-65) and the patients classified into two subgroup:
group (G2) (with a duration 2-8 years) including
patients with type 2 diabetes without complication
(T2DM) and group (G3) (with a duration 2-10 years)
including patients with type 2 diabetes with peripheral
neuropathy complication (DPN) . The patients enrolled
in the study were attending to National Diabetes
Center/ Al-Mustansiriya University during the
period from December 2019 to march 2020 under the
supervision of Dr. Firas younus Muhsin. Diagnostic

criteria for the patients based on the American

Diabetes Association (ADA) (FBG> 126 mg/dL,
plasma glucose>200 and HbA1C>6.5%) ['4]. In this
study we excluded patients with type one diabetic
patients, type two diabetic patients who are taking
insulin as a hypoglycemic therapy, nephropathy and
retinopathy, patients with cardiovascular disease and
those having liver diseases and other known diseases
which are associated with glucose metabolism
disordered. The control group was matched with the

patients’ groups in age, BMI and gender.

Methods

Blood samples were obtained by venipuncture
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from each individual about five ml after (10-12)
hours of fasting. The blood sample was divided
into two portions; 2 and 3 ml. The first portion was
dispensed in tube containing ethylene diamine tetra
acetic acid (EDTA) which used for the estimation of
HbAIC. While the second portion was dispensed in a
gel tube and left to clot at room temperature. The gel
tube was centrifuged at (3000 r.p.m) for 10 minutes
to collect serum which is used for estimation taurine,
lipid profile (Cholesterol, TG, and HDL). Taurine was
measured by using enzyme linked immunosorbent
assay (ELISA) using the commercially available
ELISA kit (Mybiosource, U.S.A). All procedures
were carried out according to the manufacturer’s
instructions, Cholesterol (HUMAN, Germany),
Triglycerides (TG) (HUMAN, Germany), and HDL
(HUMAN, Germany). LDL was calculated from this
equation: LDL-C= [Cholesterol - (T.G. /5) - HDL-C].
VLDL was calculated from this equation: VLDL-C
(mg/dl) = Triglyceride/5 [13],

Statistical Analysis

The data was statistically analyzed by SPSS
software program version 22. The variables were
reported as means + standard deviation. The groups
were compared by using one-way ANOVA and post
hoc Tukey test, with a P value of <0.05 indicating the

statistically significant difference.

Results

The results of our study presented in Table (1)
revealedthatfastingbloodglucose(FBG)showedahigh
significant increase (p=0.000) in G2 (154.38+50.61
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mg/dl ) and G3 (220.88+91.58mg/dl) as compared
to  G1(86.61+£5.12mg/dl), G2 (p=0.000)
showed a highly significant decrease as compared to
G3(154.38+50.61mg/dl vs. 220.88+91.58mg/dl ).For
HbA ¢ the results showed a high significant increase
(p=0.000) in G2(8.09+1.29 % ) and G3 (8.72+1.86 %
) as compared to G1 (4.82+0.56 %) ,while there was
no significant different (p=0.210) between G2 and G3

while

The results found in Table (1) revealed that
the mean values of Taurine levels showed highly
significant decrease (p=0.000) in G2 (1.78 + 1.26ng/
ml) and G3(1.55£1.99ng/ml) as
G1(3.13+0.64ng/ml). While, there was no significant
between (G2) (p=0.818) and (G3) (1.78+1.26ng/ml
vs. 1.55£1.99ng/ml).

compared to

The mean values of serum cholesterol showed
no significant differences between G2 (182.77+38.66
mg/dl, p=0.059) and G3(178.22+40.17 mg/dl,
p=0.160) as compared to G1 (161.10+£21.48mg/dl),
also there were no significant differences (p=0.880)
between G2 and G3. For serum triglycerides (TGs)
the results showed a high significant increase in G2 as
compared to G1 (246.46+150.33 mg/dl, p=0.000) and
in G3 (217.44+79.65 mg/dl, p=0.003) as compared to
G1(128.68+ 12.05 mg/dl) and there was no significant
difference (p=0.524) between G3 and G2. HDL levels
showed a high significant decrease in G2 (41.29+7.34
mg/dl, p=0.000) and in G3 (40.38+6.93 mg/dl,
p=0.000) as compared to G1(57.57+ 11.92 mg/dl) and
there was no significant difference (p=0.929) between
G3 and G2.
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Table 1: The characteristics of participants FBG, HbAlc, Taurine, Cholesterol, TG, HDL, LDL, VLDL
among different groups (n=81).

Gl G2 G2
Variables (MeanzSD) | (MeanSD) T2DM (M?;;SD) p-value
Control N=28 N=26 Ne27

G1*G2 0.000%*

FBG (mg/dl) 86.615.12 154.38+50.61 220.88+91.58 G1*G3 0.000%*

G2*G3 0.000%*

G1*G2 0.000%*

HbA ¢ (%) 4.82+0.56 8.09+1.29 8.72+1.86 G1*G3 0.000%*
G2*G3 0.210

G1*G2 0.002*

Taurine(ng/ml) 3.1320.64 1.78+1.26 1.55£1.99 G1*G3 0.000%*
G2*G3 0.818
G1*G2 0.059
Cholesterol(mg/dl 161.1021.48 182.77+38.66 178.22+40.17 G1*G3 0.160
G2*G3 0.880

G1*G2 0.000%*

TG (mg/dl) 128.68 12.05 2464615033 217.44+79.65 G1*G3 0.003%*
G2*G3 0.524

G1*G2 0.000%*

HDL(mg/dl) 57.57+ 11.92 40.38+6.93 41.29+734 G1*G3 0.000%*
G2*G3 0.929

G1*G2 0.037*

LDL(mg/dI) 78.64-21.94 100.62+35.94 100.15+36.84 G1*G3 0.040%
G2*G3 0.998

G1*G2 0.000%*

VLDL(mg/dl) 25.76+2.51 46.95+29.89 43.43215.68 G1*G3 0.003%*
G2*G3 0.784
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A high significant increase was found in LDL
levels of G2 (100.62+35.94 mg/dl, p=0.000) and of
G3(100.15£36.84 mg/dl, p=0.000) as compared to
G1(78.64+21.94 mg/dl) but there was no significant
difference (p=0.998) between G2 and G3. Serum
VLDL showed a high significant increase in G2
(46.95+£29.89, p=0.000) and G3 (43.43+15.68
p=0.003) as compared to G1 (25.76£2.51 mg/dl), but
there was no significant difference (p=0.784) between
G3 and G2.

Table (2) showed the results of anthropometric
measurements and indicated that BMI had no
significant difference between G2 (30.62+6.33 kg/
m?, p=0.490), and G3 (32.26+6.47 kg/m2, p=0.078)
as compared to G1(28.79+4.63 kg/m2), either there

were no significant differences

(p=0.564) between G2 and G3. For the waist

circumference (WC) the results showed a high
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significant increase in G2 (109.54+9.51 cm, p=0.000)
and G3 (111.11£11.05 cm, p=0.000) as compared to
G1 (96.21£14.75 cm), but there were no significant
differences between G2 and G3 (p=0.883). The hip
circumference (HC) results showed that there were
no significant differences between Gl (p=0.173)
and G2 (110.39+12.67cm vs. 116.15+9.84 cm), but
a significant increase in G3 (p= 0.034) was found as
compared to G1 (118.41+12.25 cm vs. 110.39+£12.67
cm), also there were no significant differences
(p=0.763) between G2 and G3. The obtained results of
WHR in G2 (0.94+0.03) and G3 (0.94+.074) showed
a highly significant increase (p=0.003) as compared
to G1 (0.87+0.09) but there was no significant
difference (p=0.997) between G2 and G3. The results
of WtHR showed a highly significant increase in G2
(0.69+0.095, p=0.000) and G3 (0.67+0.083, p=0.001)
as compared to G1 (0.58+0.076) but there was no
significant difference (p=0.545) between G2 and G3.

Table 2: The characteristics of anthropometric measurements among different groups (n=81).

Gl G2 G2
. (Mean+SD) (Mean+SD)
Variables (Mean+SD) p-value
T2DM DPN
Control N=28
N=26 N=27
G1*G2 0.490
BMI(kg/m2) 28.79+4.63 30.62+6.33 32.26+6.47 G1*G3 0.078
G2*G3 0.564
G1*G2 0.000%**
WC(cm) 96.21+14.75 109.54+9.51 111.11£11.05 G1*G3 0.000%**
G2*G3 0.883
G1*G2 0.173
HC(cm) 110.39+12.67 116.15+9.84 118.41+12.25 G1*G3 0.034*
G2*G3 0.763




1658 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

Cont... Table 2: The characteristics of anthropometric measurements among different groups (n=81).

G1*G2 0.003*

WHR 0.87+0.09 0.94+0.03 0.94+.074 G1*G3 0.003*
G2*G3 0.997

G1*G2 0.000%**

WtHR 0.58+0.076 0.69+0.095 0.67+0.083 G1*G3 0.001%*
G2*G3 0.545

G1*G2 0.000%*

SBP (mmHg) 120+1.90 144.07+21.98 147.59+28.75 G1*G3 0.000%*
G2*G3 0.812
G1*G2 0.248

DBP (mmHg) 79.92 +2.01 85.23+ 13.37 94.74+16.21 G1*G3 0.000%**
G2*G3 0.015%*

The SBP results showed that there was a highly
significant increase in G2 (144.07421.98 mmHg,
p=0.000) also in G3 (147.59+£28.75 mmHg, p=0.000)
as compared to G1 (120£1.90 mmHg) but there was
no significant difference (p=0.812) between G2 and
G3. The DBP results showed no significant difference
(p=0.248) between G1 and G2 (79.92 + 2.01 mmHg

vs. 85.23+ 13.37mmHg).

While there was a highly significant increase in G3
(p=0.000) as compared to G1 (94.74+16.21 mmHg vs.
79.92 + 2.01 mmHg). In addition a highly significant
decrease (p=0.013) was found in G2 as compared to
G3 (85.23+ 13.37 mmHg vs. 94.74+16.21 mmHg).

Table (3): Pearson correlation of Taurine in (G2) and (G3) groups.

Taurine(ng/ml)
parameters G2 (T2DM group) G3 (DPN group)
r p r p
FBG (mg/dl) -0.059 0.773 -0.063 0.754
Hbalc (%) 0.163 0.426 -0.106 0.599
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Cholesterol(mg/dl) 0.083 0.688 -0.394 0.042*

TG (mg/dl) -0.235 0.247 0.012 0.955

HDL (mg/dl) -0.042 0.839 -0.034 0.867

LDL (mg/dl) 0.148 0.469 -0.379 0.051

VLDL -0.341 0.088 0.018 0.928

BMI (kg/m2) 0.045 0.827 -0.029 0.884

WC (cm) -0.491 0.011* -0.031 0.878

HC (cm) -0.509 0.008** -0.034 0.868

WHR 0.069 0.738 -0.021 0.917

WtHR 0.212 0.298 0.020 0.921

SBP (mm/Hg) -0.234 0.250 0.063 0.755

DBP (mm/Hg) -0.305 0.130 0.039 0.846

R, Pearson coefficient

*Statistically significant at p < 0.05 Conclusion

Table (3) showed the correlations of serum
Taurine with other biochemical parameters in Type
2 diabetes mellitus (G2) and diabetic peripheral
neuropathy (G3). The results showed that Taurine
was correlated negatively in G2 with WC (r=-0.491,
p=0.011) and also, a highly negative correlation was
found with HC (r= -0.509, p=0.008). Taurine had a
negative correlation with cholesterol in G3 (r=-0.394,
p=0.042). While there was no correlation relationship
between taurine and other parameters in G2 and G3

respectively.

Serum taurine levels were decreased in patients
with T2DM and this was not correlated with FBG,
HbAlc, and dyslipidemia. Also, we found an inverse
correlation between taurine with waist (WC) and
hip (HC) circumference associated with increasing
systolic and diastolic blood pressure, we think
taurine can be used to predict the progression of
diabetes in obese subjects considering the elevated

cardiometabolic risk.
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Abstract

This study was designed for the molecular detect of apoptosis related with ORFV infection in sheep

based on detected caspase (3) by immunohistochemistry. The samples were taken from the skin of the

lips of animals infected with contiguous ecthema. The ability of the virus to induce apoptosis was also

verified using cellular immunohistochemistry and the use of a polyclonal anti-caspase (3) antibody to

detect apoptotic activity. The results of the study revealed positive expression of caspase (3), where a

high percentage of caspase (3) was observed in the affected cells in the epidermis of the lip, in addition

to the presence of overexpression in all layers of the epidermis, with the presence of small areas of

apoptotic cells compared with the control group.

Keywords: immunohistochemistry, detection apoptosis, caspase (3).

Introduction

Orf is an infectious disease Orf will affect many
sheep farmers so that the production rate will fall.
Orf is caused by Orf Virus belonging to the family
Poxviridae is in the genus Parapoxvirus!'l. The virus
can be transmitted Through direct association with
an infected animal, or by contact with it infected
environments or materials, like during grazing!?).
The virus makes entry into the host through broken
and damaged skin and replicates in the skin cells
leading to formation of lesionsPl. Orf virus is a major
occupational health problem for farmers, butchers,
veterinary staff and goat skinners because they are
exposed to Orf virus by infected cattle or sheep, or

contaminated objects(*].

Medical indicators of the Sheep ORF virus
infection include elevated temperatures, decrease
eye and nose mucosal

appetite , depression,

inflammation, respiratory distress, various stages of
skin lesions (from erythema to scabs on lips ), and

lymph node enlargement!>,

Clinically, the skin is slowly progressive
development of crusts, development of redness
and flares, development of vesicles, and finally
forming pustules!®l. Orf is notable for having lesions,
inflammations, ulcers, and papules in the lips and
nostrilsl’l.  On histopathological observation of
skin tissues, there is epidermal hyperplasia with
hyperkeratosis, parakeratosis and acanthosis of
the epidermis, showing multilocular vesicles with
degenerating cells with phyllodes!®l. Lesions occur as
a sequence of erythema, follicular eruption, papules,
vesicles, pustules, or crusts located around the muzzle,
cheek, tongue, oral mucosa, and on ears or nose, etc. In
the same way, ankles, eyelids, and breasts®). The ORF

virus or ORFV is the causal agent that encodes the 119
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protein that induces apoptosis. ORFV is the causative
agent that encodes an ORFV119 protein that promotes
apoptosis. Orf virus interacts with antigen presenting
cells (APC) and epidermal cell and induces apoptosis
which is the killing of the cells!!%!!l. Orf virus also
utilizes ubiquitin proteasome signal pathway This is
to protect the virus particles from maturation and then

released to the outsidel!2!.

Stimulate Overexpression of ORF-3a, ORF-
3b and ORF-7a induce cell death. Prove that
overexpression of ORF-6 also causes cell apoptosis.
Also, demonstrate that apoptosis can be blocked by
inhibitors of the Caspase-3 and NF-xB!3],

The Caspase 3 is part of caspase-like family of
proteins which are involved in proteolysis of proteins
by macromolecular machines called caspases. Caspase
activation is of immense importance in triggering and
checking the mechanism of apoptosis programmed
cell death!'],

The role of the caspase 3 enzyme in apoptosis is
mediated by both external (death ligand) and internal

(mitochondrial) signaling pathwaysl!>16],

Therefore, the zymogen cleavage site of caspase-3
enzyme is important to ensure its regulation. Cleavage
of caspase-3 occurs to initiate a caspase-3-dependent
signaling cascade that causes cellular events following
mitochondrial permeabilization'”). One signaling
event is the introduction of granzyme B, which
activated one of the effector for caspases, in cells that
target apoptosis by killer T cells. These events trigger
the caspase cascade, which culminates in the death of
the cellular organelle , Caspase-3 plays a significant
role in caspase-3 catalyzed procaspasel'®l. In intrinsic
activation mechanism, cytochrome ¢ combines with
caspase-9, Apaf-1, and ATP, with which the process
of procaspase-3 is initiated!’]. It was noticed in
vitro study that the molecules have sufficient power

to activate caspase-3. However, other regulatory

proteins are very essential in vivo.

Apoptosis is a major form of cell death during
development and viral infection, and has important
roles in the disease response to pathogens. ORFV
is the causative agent that induces programmed cell

death in the late stages, it contributes to release virus.

Orf virus also exploits the ubiquitin-proteasome
system (UPS) signal transduction pathways and
then circumvents intracellular signal transduction,
thereby activating CD8+ T, in order to protect virus
particles toward maturation and release outward!?],
Overexpression of ORF-3a, ORF-3band ORF-7aleads
to apoptosis. This is indicative of demonstrating that
overexpression of ORF-6 further induces apoptosis
and that Caspase-3 and JNK inhibitor inhibit ORF-6-

induced apoptosis!!3].

Material and Method

The
performed using an immunohistochemistry kit, 2-step
plus Poly-HRP Anti Rabbit/Mouse IgG Detection
System with DAB Solution (Elabscience, E-IR-R213,

China) and as per manufacturer’s instruction. The

immunohistochemistry  analysis  was

kit contained a 3% H,0, and Normal goat serum
as blocking agents, Polymer Helper as linker, Poly-
IgG
antibody and diaminobenzidine (DAB). Anti-Caspase

peroxidase-anti-Mouse/Rabbit secondary
3 primary antibodies were used in this study to detect

the apoptosis activity.

Section tissue was washed in distilled water and
submerged in a saline bath (pH 9) of Tris (TBS) for
five minutes. Tissue Sections The tissue sections are
then placed in a glass jar filled with Citrate Buffer
Antigen Retrieval pH 6, which has been preheated
to 60°C and incubated for 25 minutes in a water
bath at 97°C.. Tissue sections were left in a glass
container for 20 minutes at room temperature, then
rinsed with distilled water and immersed in a tampon

bath for 5 minutes. Excessive buffer was tapped into
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the tissue section and then gently wiped with tissue
paper around the sections. The napkin sections on the
glass slides were surrounded by a circle of wax and
this was done using a special wax pen (Gene Tech
Pen, Elabscience, E-BC-R531, China) Ensure that
only the tissue section of the slide was confined to the
reactant.. The tissue sections were then immersed in a
3% H,0, block solution (Elabscience, E-IR-R213A,
China) As a reagent to block, Cover and incubate
the sections in a humidity chamber for a period of
10 minutes, before rinsing the sections with distilled
water and immersing them in a TBS bath (pH 9) for
5 minutes. Excess buffer on the tissue sections was
then removed by tapping gently on the slides and
also gently wiping them with paper towels around the
sections. The tissue sections were the flooded with the
normal goat serum (Elabscience, E-IR-R213D, China)
As a blocking reagent, cover the sections and incubate
them in a humidity chamber for 30 min, before rinsing
the sections with distilled water and immersing them
in a TBS bath (pH 9) for 5 min.

The tissue sections were then applied with 0.1 mL
of Poly-peroxidase-anti-Mouse/Rabbit IgG secondary
antibody (Elabscience, E-IR-R213C, China), it was
incubated in a room with a humidity similar to room
temperature for a period of 30 minutes, then rinsed
with distilled water and then immersed in a TBS bath
(pH 9) for 5 minutes. Excess buffer on the sections
was then removed by tapping and wiping gently with
a tissue around the sections. Tissue sections were
worked and applied with 0.1 ml of DAB. chromogen
(Elabscience, E-IR-R213E, China) diluted 20 folds
with DAB substrate solution (Elabscience, E-IR-
R213F, China), then it is incubated in a humidity room
for a period of 5 minutes. Then, we worked on rinsing
tissue sections with distilled water before immersing

them in a temporary TBS bath for 5 min.

Tissue sections were then stained with Mayer’s

hematoxylin stain for three minutes, followed by
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rinsing using tap water. Then tissue sections were
dehydrated in five changes of three minutes each of
50%, 70%, 80%., 90% and 100% ethanol, respectively.
Then tissue sections were immersed in two changes
(ten minutes each) of xylene and then mounted
with fixing media (DPX) and covered with cover
clips. Finally, tissue sections were examined under
a light microscope at 100x, 200x, 400x and 1000x

magnifications.

Result and Discussion

Figure (1) represented the immunohistochemical
section of non-infected sheep lips skin, showing
the negative expression of Caspase3 in epidermis
and dermis layer. Figures (2,3,4,5A) represented
the immunohistochemical section of sheep lips
skin infected with ORF virus, showing the positive
expression of Caspase-3 (brown color) was observed
in dermis of lip, the overexpression of Caspase-3 was
observed in dermis layers, also, a spaces of apoptotic

cells was observed in positive expressed areas.

As well as figures (5B,6A,6B) showing the
positive expression of Caspase-3 (brown color) was
observed in epidermis of lip and the overexpression of
Caspase-3 (brown color) was observed in all epidermis
layers, the overexpression of Caspase-3 was observed
in apoptosis affected area of epidermis, also, a spaces
of apoptotic cells was observed in positive expressed
areas. All this figures above were treated with A&B:
X400, anti-Caspase-3 antibody and hematoxylin.

Apoptosis is a multistep process by which the
evolutionarily maintained and genetically controlled
cell death in response to a variety of different origins,
sources and stimuli that can act to send signals from
the outside of the cell or from inside the cell. The
mechanism of programmed cell death proceeds by a
series of morphological changes and transformations
that are mediated by the activation and stimulation of

a specific cysteine protease called caspases!?’].
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Apoptosis is a physiological mechanism that
controls cell numbers during development and
the response to external infection, including the
response to viral and bacterial infections?!l. Viruses
have developed strategies either by inhibiting or by
inducing apoptosis of host cells, depending on specific

interactions between the virus and the host 22!,

Apoptosis may also be beneficial at later stages
of infection by reducing the host’s inflammatory
response and facilitating virus spread. Caspases
are critical mediators of programmed cell death
(programmed cell death). Among them, caspase-3 is a
frequently activated death protease that stimulates the
specific cleavage of several key cellular proteins!'®],
caspase-3 plays a central role in mediating nuclear

apoptosis!?3].

In this paper, we report that ORFV expresses
apoptotic activity and identify the caspase-3 in lips
skin lesion of sheep. IHC tested for epidermis of
infected animals reveal expression of Caspase-3
antibody , these result indicated that orf virus have able
to induce Apoptosis in epidermis cells .and orf virus
has capacity to activation Caspase-3 by up regulation
of pro apoptosis proteins and down regulation of anti-
apoptotic proteins compared with control animals that
no expression apoptosis this agreed with that detect orf
virus (ORFV), the causative agent of orf, began codes
for a protein ORFV119 that induces programmed
cell death. ORFVI119 then targets mitochondria
(energy houses) in host cells, thereby inhibiting cell

proliferation, and inducing programmed cell death.

Viruses developed various strategies and methods
to counter host defenses. Early in the infection, our
result dis agreed with(>!! Which reveals that viruses
prevent programmed cell death in order to facilitate the
reproduction that occurs within the cell environment.
However, in the late stages of infection, viruses induce
apoptosis in order to spread the virus to neighboring

cells or tissues.

Caspases-3 was play critical roles in various
apoptotic pathways. Apoptosis (programmed cell
death), an important form of cell death, is considered
to have a major function Defense against virus
infection in the host cell.. Both pathways activate
caspases, thereby releasing several apoptosis-related
proteins that induce cell death!>3]. Apoptosis isn’t just
close associated with the development and occurrence
of many cancers or immune disorder but also serves to

restrict viral multyplication in host cells?°l.

The result of current study reveal positive
expression of Caspase-3 was observed in epidermis of
lip (dark brown stain). Also to The overexpression of
Caspase-3 was observed in all epidermis layers with
presence of small spaces of apoptotic cells compared
to control groups. These data showed that ORFV
could inhibit cell prolife ration and the host needs to
remove infected cells to maintain this agreement in a

prime condition[?”-28],

They reveal occurrence of cell death in late stage
of infection, these indicated to promote dissemination
into other cells or adjacent tissues by viral particles
in late stages of infection by breaking down infected

cells.

The study confirmed the presence of cells in the
process of programmed cell death and clarified their
presence and location in the subcutaneous and dermal
layers as well as follicles and sebaceous glands in
contagious Ecthyma lesions, this result agreed with
(101" who reported the findings of apoptosis in ORF
virus cutaneous effected cell by draw attention to the
importance of the process of programmed cell death.
By at least one viral protein or several proteins that
exhibit the modulation, and act as signals and triggers

for the purpose of initiating the process of apoptosis.

The downstream caspases (Caspase-3) stimulate
the cleavage of protein kinases, DNA repair proteins,

cytoskeletal proteins, and finally the “management”
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which is the destruction of cellular functions. of apoptosis, eg membrane hypertrophy, DNA
Caspases also influence and regulate cell cycle, condensation and fragmentation(?”]
signaling pathways, cytoskeleton architecture, and this

ultimately leads to the morphological manifestations

.Figure 1. Immunohistochemical section of non-infected sheep lips skin, showing the negative expression of
Caspase3 in epidermis and dermis layer. (X100, anti-Caspase-3 antibody & hematoxylin).

Figure 2. Immunohistochemical section of sheep lips skin infected with ORF virus, showing the positive
expression of Caspase-3 (brown color) was observed in dermis of lip. The overexpression of Caspase-3 ( )
was observed in dermis layers. (X100, anti-Caspase-3 antibody and hematoxylin).
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Figure 3. Immunohistochemical section of sheep lips skin infected with ORF virus, showing the positive
expression of Caspase-3 (brown color) was observed in dermis of lip. The overexpression of Caspase-3 ( )
was observed in dermis layers. Also, a spaces of apoptotic cells was observed in positive expressed areas ( ).
(A&B: X100, anti-Caspase-3 antibody and hematoxylin).

Figure 4. Immunohistochemical section of sheep lips skin infected with ORF virus, showing the positive
expression of Caspase-3 (brown color) was observed in dermis of lip. The overexpression of Caspase-3 ( )
was observed in dermis layers. Also, a spaces of apoptotic cells was observed in positive expressed areas
( ). (A&B: X100, anti-Caspase-3 antibody and hematoxylin). Ethical Clearance: The Research Ethical
Committee at scientific research by ethical approval of both environmental and health and higher education
and scientific research ministries in Iraq
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Abstract

This study was carried out to evaluate the efficacy of imported Australian frozen semen straws in
achieving successful artificial insemination program in estrus synchronized ewes. This study conducted
on twenty-one Awassi ewes, aged 2 - 4 years, and four fertile rams (two rams for natural mating and two
for detecting of estrous by using apron) in Baghdad province (Rumintia Research station, department
of animal resource research, state Board for Agriculture Research, Ministry of Agriculture/ Abu
Ghraib district), for the period from November 2020 to March 2021. Pregnancy diagnosis was done
by ultrasound to detect reproductive status of the ewes, then all non-pregnant ewes were synchronized
by using vaginal sponges (60 mg of Medroxy acetate Progesterone / MAP) for 10days plus 500IU of
Pregnant Mare Serum Gonadotropin (PMSQG) in day 10, all animals were divided randomly into three
equal groups each of seven ewes according to the type of insemination, G1 (I1straw) and G2 (2 straws/
8 hrs. interval) and G3 serviced naturally by fertile rams then the females were isolated from the males.
The response of animals to hormonal treatment was 21, with a response rate of 100% in all groups with
no significant difference with mean durations of response recorded 63.6+ 11.7, 66.7+ 12.2, and 62.8+
10.7 for the three groups, respectively. The pregnancy rate with single, double Al and natural mating
was 41.86 and 71.41 and 71.42 percent, respectively with a highly significant difference (P<0.01)
between G1 and G2. In conclusion, under field conditions, double Al with 20 x10° sperm proved to be
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suitable for generating high pregnancy rates in Iraqi Awassi ewes.

Keywords: Ewe, Artificial insemination, Natural mating, Frozen semen.

Introduction

Ewes are considered one of the economically
important farm animals in Iraq, as their meat
consumption comes first, and their numbers were
estimated for the year 2006 to be approximately
8,893,712. Therefore, improving their reproductive
performance is an important input to increase their
production efficiency, one of the encouraging things to
dothisimprovement is that local ewes are characterized
by their reproductive capacity throughout the yearl!l,
such as controlling

Reproductive technologies

estrus, superovulation, and the appropriate timing of

artificial insemination that were used in the field of
animal improvement were developed® Therefore,
the correct use of these technologies in the field of
reproductive management, work to increase the
reproductive efficiency of animals®] Among these
important technologies that have been referred to is
the artificial insemination technology. Ewes can be
inseminating at any time of the yearl¥l | There are
several methods of performing artificial insemination
in small ruminants, vaginal Al, cervical Al, trans-
cervical Al, and laparoscopic intrauterine Al. . The

percentage of artificial insemination pregnancy varies
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depending on the artificial insemination method and

the type of semen used (fresh or frozen)4.

Materials and Methods

This study was carried out to evaluate the efficacy
of imported Australian frozen semen straws in
achieving successful artificial insemination program
in estrus synchronized ewes. This study conducted
on twenty one Awassi ewes, Aged 2 - 4 years, and
four fertile rams (two rams for natural mating and two
for detecting of estrous by using apron) in Baghdad
province ( Rumintia Researches station ,department
of animal resource researches, state Board for
Agriculture Researches ,Ministry of Agriculture/ Abu
Ghraib district) , for the period from November 2020
to March 2021. Pregnancy diagnosis was done by
ultrasound to detect reproductive status of the ewes,
then all non-pregnant ewes were synchronized by
using vaginal sponges (60 mg of Medroxy acetate
Progesterone / MAP) for 10days plus 500IU of
Pregnant Mare Serum Gonadotropin (PMSG) in day
10, all animals were divided randomly into three
equal groups each of seven ewes according to the type
of insemination, G1 (1straw) and G2 (2 straws/ 8 hrs.
interval) and G3 serviced naturally by fertile rams then
the females were isolated from the males. All ewes
were subjected to ultra-sonographical trans rectal and
trans abdominal examination by using probe (8 MHz
trans-rectal probe and 4 MHz trans-abdominal probe)

starting from day40 post mating and Al.

Results and Discussion

The estrus response of ewes (table 1) to hormonal
treatment protocol for synchronization which included
60 mg MAP sponges for 10 days and 500 I.U (I.M)
PMSG at the time of sponge’s withdrawal, was 100%
(7/7) in all groups with no significant differences
(P < 0.05). These results showed that the treatment

was very effective to induce synchronized estrus in
ewes, it was also agreed with!®] who obtained estrus
response of 96% after using the same synchronization
protocol. These findings also consistent with those of
[57, who got a 55.5 % estrus response. The differences
in response rate between various experiments may be
attributed to the period of conducting experiment and
differences in genetics between breeds of ewes. The
pregnancy rate was 42.85% in G1 who were artificially
inseminated with a single straw of Australian frozen
semen, 71.42 % in G2 that were artificially inseminated
with a double straw of Australian frozen semen, and
71.42 % in G3 which were mated naturally with fertile
rams, as referred in the table (1). These findings were
concurring withl®! | who discovered that a double
artificial insemination with 200x10° sperm resulted in
high pregnancy rates in Bangladeshi ewes and nearly
like that of [7) When recording a pregnancy rate near
to 70% in an experiment included several groups.
However, the percentage we obtained for double
artificial insemination was higher than that obtained
byl®, which were 20.8 % and 26.1 %, respectively.
The low percentage of pregnancy rate that recorded
by some researchers may be due to the origin of
frozen semen which might be of low activity and may
also be due to differences in the period of conducting
the experiments®l. discovered that fresh semen had
higher fertility than frozen-thawed semen in cervical
insemination. Natural mating and double artificial
insemination had no significant differences, which
could indicate that the double insemination is very
close to natural mating in terms of the high quantity
of spermatozoa put into the female genital tract. And
it was higher than the findings oft% | which were
16.7%, while it was like the findings oft”! | who found
a percentage of 46.7 % in Turkish Awassi ewes, and
less than the findings of!!?! | which were 60 % and 61

% respectively.
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Table (1) Type of insemination, animals response, and pregnancy rate

Animals’ response pregnancy rate
Groups No. of Type of treatment Type of insemination
P animal P yp
No. % No. %
MAP60mg /10d with 500 .
Gl 7 U of PMSG A.I (single dose) 7 100 3 42.85b
MAP60mg /10d with 500
G2 7 U of PMSG A.I(double dose) 7 100 5 71.42 a
MAP60mg /10d with 500 .
G3 7 U of PMSG Natural mating 7 100 5 7142 a
Total 21 21 100% 13/21

Different small letter means sig. diff. between groups (P < 0.01)

Fig (1) fetus at 74 days of gestation in Iraqi Awassi ewe / Trans-abdominal probe (4 MHz)
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Fig (2) fetus at 74 days of gestation in Iraqi Awassi ewe / Trans-abdominal probe (4MHz)
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Abstract

Fecal samples were collected from 330 quail birds from different areas of Thi-Qar province, Iraq. All

samples were examined by traditional laboratory methods. Four species of Eimeria were diagnosed in

quail (Eimeria bateri, Eimeria uzura, Eimeria tsunodai and Eimeria fluminensis), with a total infection

was 64.54% (213 out of 330). DNA was extracted from 100 positive samples confirm the small subunit

rRNA (18s) gene by Polymerase chain reaction using a general primer for Eimeria species, Seven

genotypes were according to the identify of DNA sequences of Eimeria species in Japanese quail, the

accession codes to NCBI-Genbank. using A comprehensive phylogenetic tree was generated in the

present study, this details were being analyzed. This was the first molecular study in Iraq for Eimeria

in common quail.

Key Words: Quail, Eimeria, Molecular,

Introduction

Avian coccidiosis is an enteric parasitic disease
caused by multiple species of protozoan parasite of
genus Eimeria, which are single celled, obligate
intestinal epithelium parasites and is one of the
commonest and economically most important
diseases of poultry world-wide causing production
losses causing high morbidity and mortality rate, (due

to acute, bloody enteritis)[%.

Quail producted is consider as a branching of the
modern poultry industry, Japan was the original home
of quail birds that were domesticated as long as the

twelfth century!3l.

Coccidiosis associate with quails was first reported
by Tyzzer (1929), When he described Eimeria dispersa
in the bobwhite quail (Colinus virginianus)!*l. Several
Eimeria spp were described from the different species

of quails in different countries such as Eimeria.

coturnicis from Coturnix coturnix; E.uzura and E.
bateri from Coturnix Coturnix japonica in Indial®),
and E. wzura and E. tsunodai from C. Coturnix
Jjaponica in Japanl®l. The four more commons Eimeria
spp from Japanese quails are: E. bateril’l, E. uzura,
E.tsunodail® , and E. fluminensis']. Quail coccidiosis
and its planned control have become a major target in

different countries!®!.

The development of molecular biology was one
of the greatest achievements in biological science in
the Twenty century, The discovery of Polymerase
Chain Reaction (PCR) brought enormous benefits and
scientific developments such as genome sequencing,
gene expressions in recombinant systems, the study
of molecular genetic, Molecular techniques are
increasingly being used to detect parasites, these
techniques have helped to identify the different

genotypes of the Eimeria species in animals.
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The DNA sequence of the first and second
internal transcribed spacers (ITS-1 and ITS-2) of the
nuclear DNA, which separate the ribosomal genes,
is used most frequently, besides its heterogeneity in
both sequence length and base composition of the ITS
sequence, the TDNA is a member of a multiple copy
gene family and provides large numbers of potential
PCR targetst%!1],

Because of the lack of studies on the prevalence
of Eimeria Spp in quail birds by using of genetic
methods (PCR) and recorded the genotypes of the
parasite this study designed.

Materials and Methods

Sample collection

Fecal samples were collected from 330 Quails
birds (Coturnix Coturnix Japanica), from markets
birds selling and farms, and from both sexes were (201
males and 129 females) and from different age groups
from five regions in Thi Qar povince . This study
started from December 2019 to September 2020. The
samples were stored in clean plastic containers after
taking (1 g) in clean eppendorf tube and preserved by
freezing for the purpose of DNA extracting.

Microscpically examination:

Samples were prepared for microscopic
examination by direct smear method, positive samples
were treated with (K2Cr207) at 2.5% for sporulation

of oocysts and placed into Petri dishes at room
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temperature to study the morphological characteristics

of Eimeria spp!'?.
Extraction of DNA:

Genomic DNA was extracted from one hundred
positive samples of quail facces using DNA Extraction
Kit (Geneaid/ Korea) and following the manufacturers

protocol.
Primer:

The primers were provided as lyophilized form
and were dissolved in a distilled water to give a final
concentration 100 Pico mole/pl as primer stocks. These
were kept at — 20C until further use in a concentration
(0.5 Pico mole/ 20 pl in total PCR reaction). All
these primers were supplied from Macrogen /
Korea, (F- CGCGCAAATTACCCAATGAA, R-
ATGCCCCCAACTGTCCCTAT) Amplicon

(450bp), The primers were taken from a referencel!3l,

size

PCR Master Mix:

Multiplex PCR master mix was prepared with
(AccuPower PCR PreMix Kit) and This master
mix was manufactured according to the company’s
(AddBio/ Korea), Table (1).

T1: Reaction of PCR master mix
Thermocycler Conditions of PCR:

PCR thermocycler Conditions for Eimeria sp.

gene were carried out as following in table (2)

T2: Thermocycler Conditions of PCR

PCR steps Temperature Time Repeated
Intial denaturation 94°C 5 minutes 1
Denaturation 94°C 30 Seco.
Annealing 55°C 30 Seco.
35 cyles
Extension 72°C 60 Seco.
Final extension 72°C Sminutes 1
Hold 12°c | e
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Product PCR Analysis:

Gel tray was placed in the electrophoresis tank,
then 5 pl of PCR products were added into each
comb’s well, then the electric current was set at 100
volt and 80 AM for 30 min. Finally, PCR products

were visualized by the gel documentation system.
Amplicon sequencing data and phylogentic tree:

Taken were 30 positive samples of different types
according to the traditional diagnosis. The positive
PCR products targeting the gene 18S rDNA.

The PCR products were sent to Macrogen
Company in Korea in ice bag by DHL to carry out the
DNA sequencing by sanger sequencing system, once
the sequences obtained that were then submitted into

NCBI-GenBank to get Genbank accession numbers.

The DNA sequencing analysis (Phylogenetic
tree analysis) was conducted using Molecular
Evolutionary Genetics Analysis of the (Mega X

version 10) software, multiple sequence alignment

analysis based on (Clustal W) alignment analysis!!'4l.
The identified species typing analysis was done by
phylogenetic tree analysis in comparison with in

NCBI-Blast known sequences.
Results:
Microscopic examination:

The study revealed that 213 cases out of 330 were
infected with Eimeria species. With a total infection
rate of 64.54%. Four species of Eimeria were identified
(Eimeria bateri, Eimeria uzura, Eimeria tsunodai and

Eimeria fluminensis).
Results of a conventional PCR:

One hundred positive samples were taken to
confirm the small subunit rRNA (18s) gene by
Polymerase chain reaction using a general primer
for Eimeria species. The results were evident on the
agarose gel by electrophoresis at amplicon (450bp)
Shown in the figure (1).

9. 1011121304015

e e e D G en B . e

I
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Fig (1): gel electrophoresis image (1% agarose) shows the positive amplicons (size= 450 bp) of Eimeria sp by
targeting the (18SrRNA) gene. (C) is control negative in which H20O was added instead of template DNA.
(M) is molecular marker (100-3000bp) from AddBio, Korea.
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Sequence analysis:

DNA sequencing method were performed for
phylogenetic confirmed detection and submitted in
(NCBI-Genbank) database to get accession number
codes for of local Eimeria spp in for the first time in

the Iraq.

The results of the study were presented for the
recorded genetic sequence analysis for the first time.
Seven genotypes were investigated according to the
identifing of DNA sequences of Eimeria species
in Japanese quail. The accession codes for NCBI-
Genbank were obtained and compared with the global
strains deposited in NCBI-BLAST (USA, Canada,
UK, Japan). There was high difference nucleic acid

substitution and no obtained was pure identity.
Phylogenetic analysis:

It was provided more details about the creation

8%

8%

%

9%
MW217212
- A MW217217

_—

0.050

—
s - A MW217223
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of a tree concerning our identified Eimeria spp of
neighbor joining- based These details were being
analyzed using A comprehensive phylogenetic tree
that was generated in the present study, which was
based on the small ribosomal subunit of Eimeria
spp. of the aligned nucleic acid sequences in this

comprehensive tree.

Where was recorded seven strain (MW217223,
MW217211), (MW217217, MW217212),
(MW217218, MW217215, MW217226),
(MW217230, MW217229, MW217228, MW217220,
MW217216, MW217221, MW217213, MW217219),
(MW217224), (MW217227), (MW217234,
MW217235, MW217233, MW217232, MW217231,
MW217209, MW217236, MW217237, MW217208,
MW217225, MW217210, MW217222, MW217214).
It was compared it with the strain NCBI-BLAST

Eimeria species, figure (2).

A Mw217234
A MW217235
A MW217233
A MW217232
A MW217231
A MW217200
& MW217236
A MW217237
A MW217208
A MW217225
A MwW217210
A Mw217222
A Mw217214
W HG793039.1 Eimeria meleagridis USA
— W' KC305172.1 Eimeria adenceides Canda
© | W' KT184344.1 Eimeria gallopavenis UK
W UG7116.1 Eimeria brunetti USA
—— W KT1843331 Eimeria acervulina USA
A MW217227
A MW217219
A WMN2IT23
A MW217221
A MWZT216
A MW217220
A MW217228
A MW217229
A MW217230
W LC380054.1 Eimeria uekii Japan
A MW217224
A MW217226
A MW217215

%

99

ag
S

S

%

e A MW2I7218

A MW217211

Fig (2): Multiple sequence alignment of Eimeria sp. gene. The currently identified sequences were deposited in gene bank under the following
accession numbers (MW217223, MW217211); (MW217217, MW217212); (MW217218, MW217215, MW217226); (MW217230, MW217229,
MW217228, MW217220, MW217216, MW217221, MW217213, MW217219); (MW217224); (MW217227); (MW217234, MW217235,
MW217233, MW217232, MW217231, MW217209, MW217236, MW217237, MW217208, MW217225, MW217210, MW217222, MW217214).

These were analysed in comparison with

the isolates from USA, Canada, UK, Japan).
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Discussion

A total infection rate was 64.54%, from grand total
of examineted quail (213 The of 330), our the total
infected rate is agree with Abedel-Aal and El-Sayed!!>]
who recorded a percentage of 62.5% in Sharkia,
Egypt, So was the approach to the result of Gebeyeh
and Yizengaw!!'® they recorded 65.10% in Ethiopia.
These result were incompatible with Fadl et al.l'’]
recorded infection rate of 49% in Baghdad, Abdul-
Latif et al. (2016) in Pakistan, who recorded a rate
of 21%, moreover, Arafat and Abbas ['8] documented
infection rate lower than the results of our study it
was 31.78% in Mansoura, Egypt. The difference in
the Eimeria infection rates could be attributed to the
number of samples, the density of the birds, type of
rearing of the birds such as (Over crowding) may
increase the Eimeria infection rate, its environmental
condition (temperature and humidity), the program
used for coccidiosis controland resistance against
certain anticoccidial drugs and Mismanagement As

well as adult birds are resistant to the parasitel!°],

This study recording four species of Eimeria
sp in quail (E. bateri, E. tsunodai, E. uzura and E.
fluminensis), our results were Compatible with
Teixeira and Lopes [®], Teixeira et al. [?Y), Berto et al.
(211 Khudhair [*?! and Arafat and Abbas ['8],

Molecular characterization: Eimeria parasite in
quials using PCR technique and 18s rDNA sequences
were used in this study to confirm the identification of
Eimeria species. The results confirmed the existence

of Eimeria species in fecal samples for the quail.

PCR products showed amplification the presence
of more than one species of FEimeria in quail
Generally, no much information available in molecular
characterizations Eimeria of quails in the world. This
is probably due to the fact that 18S rDNA of some
genotype of Eimeria is semi-similar in nucleotides

sequences and molecular length between Eimeria sp,

Perhaps due to the lack of molecular studies Eimeria
in quail to a few species and the fact that Eimeria less

impact on the economic loss.

Sequence analysis of the 18srDNA gene has been
used to provide evidence of quails infection with
different Eimeria species. All the 30 PCR-positive
specimens 30, were successfully sequenced and
analysed. The nucleotide sequences of the 18s rDNA
genes revealed the presence of seven genotypes
Eimeria spp. and no reference strains of this species
were available from other and sequencing depots in
NCBI Genbank data base and It was obtained accession
number codes for local Eimeria species for the first
time in Iraq. In the present study, the sequence of
Eimeria spp (genotype second) had considerable high
homology more than 97% with Eimeria acervulina,
While it was the first genetic sequence had homology
more than 94.54% with Eimeria meleagridis and
the most common type in was the results of 18S
rDNA sequence analysis, probably because of the
large number of Eimeria bateri in the microscopic

examination.

The evolutionary history was inferred using the
Neighbor-Joining method . The optimal tree with the
sum of branch length is shown. The percentage of
replicate trees in which the associated taxa clustered
together in the bootstrap test (500 replicates) are

shown next to the branches!?*.

The analysis involved 30 nucleotide sequences.
Codon positions included were Its-1,2 Noncoding.
All positions containing gaps and missing data were
eliminated. There was a total positions in the final
dataset. Evolutionary analyses were version (Mega
x 10) software, multiple sequence alignment analysis

based on (Clustal W) alignment analysist'4.

phylogenetic analyses with GenBank-acquired
ITS-1 rRNA sequences from seven chicken Eimeria

spp. revealed that 95% was the lowest bootstrap
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value separating any 2 Eimeria species. The ITS-1
rRNA region was chosen for the molecular analysis
for this study due to previously documented use in
distinguishing Eimeria spp. in chickens (Schnitzler
et al.,, 1997). Addition to the fact that the resultant
sequences can be used for meaningful intraspecies
phylogenetic analyses.To our knowledge, this is the

first survey of coccidia in quails.

The species composition in other bird hosts
varies, A survey of 109 pen-raised wild turkeys from
12 locations disclosed that 74 (68%) of the birds were
positive for coccidial?!l. Of the positive birds, Eimeria
meleagrimitis and Eimeria gallopavonis, which are
2 of the most pathogenic species, were the most
frequently detected species. In contrast, McDougald
et al 1> found Eimeria acervulina in 93% (n540) and
Eimeria tenella in 14%(n56) of Argentina poultry
farms. Eimeria tenella is the most pathogenic coccidia
species in chickens, but was the least frequently
detected species, whereas E. acervulina is mildly
pathogenic, but was the most frequently detected
species. Other studies of Eimeria spp. in wild northern
bobwhite disclosed varying prevalences. Duszynski
and Gutierrez[!?] did not observe any oocysts from
the intestinal contents of 10 wild bobwhites from
Roosevelt County, New Mexico. Williams et al.l*¢]
and Kocan et al.?"l reported Eimeria spp. oocysts
from 36% (n 5 9) of bobwhites from eastern Kansas
and 28% (n 5 30) of bobwhites from oklahoma,
respectively. The Eimeria spp. in these surveys were
not identified, and no attempts were made to infect
other hosts or to determine their pathogenicity by

experimental infection.

It is unknown if released quail can serve as a
disease threat for wild quail; however, it would seem
that coccidia would not be an issue in adult wild
birds given the dispersal of wild animals and the self-

limiting nature of coccidia infection!?®],
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Abstract

This study included isolation and diagnosis of Coagulase Positive Staphylococci bacteria from clinical
samples of (21) samples from the Teaching Hospital for Women and Children in Ramadi and included

nasal swabs, Ear swabs, Normel skin swabs, Wound swabs, Urine Swabs and Abscesses.

These isolates were diagnosed according to phenotypic and biochemical tests and vatic. After diagnosing
the developing colonies, it was found the Gram-positive bacteria formed a percentage (71.42%) of the
clinical samples out of the total isolates that gave growth on the culture media, and the Staphylococci
positive for the plasma coagulase enzyme (Coagulase Positive Staphylococci) was found. (71.42%) of
the total Staphylococci bacteria obtained during isolation and diagnosis of clinical samples and a type
of Staphylococcus positive for coagulase (CPS), Staphylococcus. aureus, was diagnosed based on the
Slide and Tube Coagulase Test.

The sensitivity of CPS-positive staphylococcus to the antibiotic against the bacteria was tested and it
was found that the most effective antibiotic against S. aureus bacteria was Azithromycin as well as the
antibiotic Gentamycin, as indicated by S. aureus has demonstrated resistance to Erythromycin as well
as Ciprofloxacin.

The different conditions for the production of the plasma coagulase enzyme (Coagulase) for the bacterial
isolate of local number (5) were studied, and it was noticed that there is a great similarity in these
conditions except for some differences. The study and it was noticed that the appropriate temperature in
the production of the enzyme for the local bacterial isolate number (5) is the temperature (35) C, and it
was noticed that the pH that led to the increase in the production of the enzyme is (PH10).After (24hr)
incubator , and the results were consistent in terms of good production of the enzyme in the mentioned
isolation when using a incubator shaker at a speed (100) .

Key words: coagulase enzyme production , staphylococcus aureus.

Introduction major role in the blood clotting process 1.

Coagulase is an enzyme that is produced by
some types of bacteria . The enzyme clots the plasma
component of the blood. The only significant disease-
causing bacteria of humans that produces coagulase
is Staphylococcus aureus. The blood clotting enzyme

(Coagulase) produced by S.aureus bacteria plays a

Coagulase is an extracellular protein polypeptide
consisting of 690 amino acids of molecular weight
KDa (70 - 60) containing heterotrophic amino acids
[2] | This enzyme consists of three regions first. It is
the N-terminous region that contains the Prothrombin

binding site and the second is the Central region and
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is highly preserved.

coagulase is a prototype of a group of proteins
called ZAAPs

Activator. It has also been observed that some do not

Adhesion Protein & Zymogen

consider the plasma coagulase enzyme as an enzyme.
Or it may be called ECMBPs) Extracellular matrix
binding protein, which gives the surface proteins of
bacteria the ability to adhere to some components
(ECM) Extracellular matrix For the host[].

Staphylococci bacteria are the only ones in their
production of this enzyme, so we find that this enzyme
hasreceived a lot of attention. Staphylococcus is called
Staphylococagulase. In 1932, researchers, Beren and
Peters Champan, suggested that the plasma coagulant

test is important in diagnosing pathogenic bacterial*..

Materials and Methods

Clinical samples were obtained for all ages and
both sexes for the period from (October 5, 2020 to
January 25, 2021), which amounted to (21) samples,
from the Teaching Hospital for Women and Children
in Ramadi, where they were transferred to the
hospital laboratory, Bacteriology Department . The
clinical samples included nasal swabs, Ear swabs,
Normal skin swabs, Wound swabs, Urine Swabs and

Abscesses swabs.

S. aureus bacteria were isolated from clinical
samples, and grown on mannitol saline agar medium,
which is the selection medium for that bacterium.
Colonies of bacteria producing clotting enzymes

developing on that medium were observed.

The isolates were re-purified by sub-culturing
them with several grafts on the medium of the saline
mannitol agar, as the developing colonies were
taken on the medium of the mannitol agar and were
implanted by a planning method with a sterile flame
loop vector and the dishes were incubated at 37 © C

for a period of (24- 48 hours) to obtain Pure single

colonies.
Microscopic Examination

Microscopy was performed to find out the
response of the bacterial isolation to the Gram stain.
Part of a growing colony was taken in the middle of
Mannitol Salt Agar medium by means of a loop, then
a bacterial smear was made from it on a clean glass
slide and stained with Gram stain. Then they were
examined with a light microscope using the oil lens,
and the shape and color of the bacterial cells were

observed.
Biochemical Test
Coagulase Test
Tube Coagulase Test:

Free Coagulase was investigated using a tube test,
where (0.8) ml of blood plasma was added to (0.2) ml
of Brain heart infusion broth medium and inoculated
with bacterial isolates growing at an age of (18-24)
hour. In small tubes and incubated at a temperature
of (37) C for a period of (4) hour , during which
the occurrence of coagulation, which indicates the
positivity of the test, was monitored, while the tubes
in which clotting did not appear at room temperature

were left until the next day!”].
Slide Coagulase Test

This method was carried out to investigate the
clumping factor enzyme-linked to plasma by using a
glass slide and placing a drop of blood plasma on it
and then adding to it frish colonies of staphylococcus
bacteria at an age of (18-24 hr.) developing in the
medium of a Brain heart infusion agar and mixed
well, where the appearance of clumping within (5-10)
seconds is an indication of the positivity of the test.
Another glass slide was used and a drop of bacterial
suspension was placed on it with the physiological

solution, which represents the negative controll®! .
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Statistical Analysis

All experiments were designed according to the
SAS - Statistical Analysis System[!!l in analyzing
the data to study the effect of different parameters on
the studied traits according to Complete Randomize
(CRD).
between the averages were compared with the Least
Signification Difference (LSD) test. At a probability
level (0.05).

Desigen The significant differences

Results and Discussion

The results of the isolates shown in Table (1)
showed obtaining 15 coagulase-producing bacterial
isolates from 21 bacterial isolates. These isolates
varied in their ability to produce the coagulase based

on the zone of clotting around the colony developing

on the medium of the intestine of gut chickens agar
. With a pH of 7 at 37 ° C for a 24-hour incubation

period.

The colonies with clotting zone diameters
appeared on the medium of the chicken gut, which

was used as a nitrogen source.

These samples formed a percentage (71.42%),
while the number of samples that gave a negative
result for laboratory culture was (6) samples
formed a percentage (28.57%), and these results are
approximately consistent with what he mentioned!!?].
It was found that the percentage of clinical samples
that gave a positive growth for laboratory culture was

(70%).

Table (1) Bacterial Isolates That Produce Plasma Coagulase Enzyme (Coagulase)

T NO. Isolation Location diameter coagulation (cm)
1 1 Teaching Hospital for Women and Children 4.5
2 5 Teaching Hospital for Women and Children 6
3 6 Teaching Hospital for Women and Children 2.5
4 7 Teaching Hospital for Women and Children 3.5
5 14 Teaching Hospital for Women and Children 3
6 20 Teaching Hospital for Women and Children 2.5
7 21 Teaching Hospital for Women and Children 4.5
8 23 Teaching Hospital for Women and Children 3
9 24 Teaching Hospital for Women and Children 5
10 25 Teaching Hospital for Women and Children 5.5
11 29 Teaching Hospital for Women and Children 3
12 44 Teaching Hospital for Women and Children 5
13 50 Teaching Hospital for Women and Children 5
14 51 Teaching Hospital for Women and Children 7
15 60 Teaching Hospital for Women and Children 4
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A positive result for the
laboratory transplant
.;ne‘gaﬂﬂe result for the
IV culture

Figure (1) The percentage of clinical samples that gave growth on the culture media.

The bacterial isolates of the genus Staphylococcus
were initially identified based on their phenotypic
characteristics when grown on the nutrient agar.
Opaque, then it turned pale yellow when growing
for a longer period, and this corresponds to what was

mentioned .
Staphylococci Sensitivity for Antibiotic

In this study, the sensitivity of selected isolates
to. (10) Antibiotic By using the standard antibiotic
diffusion method, the bacterium S. aureus was shown
S. aureus under study is resistant to some antibiotics,
including the antibiotic Erythromycin, reaching
(86.66%). This is close to what was mentioned by
Devapriya et. al. I'7], who obtained a percentage of

(88%) of the isolates resistant to this antibiotic.

Wozniak [8 indicated that his isolates of
Staphylococcus aureus showed resistance to the anti-

Ciprofloxacin by (80%) and this is close to what we

found, as the isolates resistant to this antibody reached
about (73.33%).

Also, the highest sensitivity of S. aureus bacteria
was obtained with the Azithromycin, where the
proportion (86.66%) of S. aureus isolates was
sensitive to this antagonist, which was mentioned
by Laub, Krisztina, et al.l'’l. The bacterial isolates
showed high sensitivity to Gentamycin, as the
percentage of sensitive isolates reached (66.66%) ,
This is close to the findings Swarooprani et. al.?%],
Where about (72.4%) of the isolates were sensitive to

this antagonist.

The results of this study showed that S. aureus
bacteria isolates under study possessed multiple
resistance to antibiotics, which made them one of
the pathogens occurring in hospitals as well as their
possession of many virulence factors represented by
the production of toxins, enzymes and other virulence

factors!?!],
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Figure (4) S.aureus susceptibility test

Factors affecting of production coagulase :
Effect of pH.

The results of the statistical analysis showed that
the pH (10) had a significant difference affecting the
productivity of the plasma coagulant enzyme on the
rest of the pH numbers of the other isolates (5) of S.

aureus bacteria.

The pH affects the production of the enzyme
through its effect on the properties of the nutrient

medium, the solubility of nutrients and their readiness

for the organism, and this in turn affects the growth
of microorganisms as well as the influence of the
enzymes produced by these organisms by the pH of

the growing agricultural media.

This result differs with the findings of Wilcox
et al??l | Which explained the use of the pH (7.5)
in the production of the enzyme plasma coagulase
(Coagulase), and I suggest the reason for this
difference to the type, nature and components of
the food medium (chicken gut) locally prepared It is
considered the first of its kind in such a study.

Table (2) The effect of pH on the production of Coagulase enzyme from Staphylococci isolates.

No. PH enzymatic activity. Units / ml
1 5 0.460+0.031 b
2 6 0.425+0.025b
3 7 0.421+£0.022 b
4 8 0.483+£0.037b
5 9 0.643 £0.062 b
6 10 1.010+0.077 a
LSD value 0.328 *
The averages carrying different letters within the same column differ significantly between them. * (P <0.05).
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The effect of temperature.

The effect of temperature on the production of the
(Coagulase) from the bacterial isolates under study
using different temperatures ranged between (25,
30, 35, 40,45, 50 and 55) C, and it was found that
the highest productivity of bacterial isolate (5) for

bacteria S. aureus at a temperature of (35) C.

The reason for the increase in the productivity of

the enzyme at the high temperature may be attributed

to the fact that the high temperature affects the speed
of enzymatic reactions inside the cell or on some
factors that aid the growth of the isolate, such as the

decrease in the percentage of dissolved oxygen!?3],

The results of the present study agree somewhat
with the results of Sturm et al.!**], Which demonstrated
the use of a temperature of 37 ° C in the production of

the enzyme plasma coagulant of S. aureus.

Table (3) The effect of temperature on the production of Coagulase enzyme from Staphylococci isolates .

No. Temperature enzymatic activity. Units / ml
1 25 0.435 +0.025
2 30 0.434 +0.022
3 35 0.518 £0.037
4 40 0.452 +0.032
5 45 0.355+£0.026
6 50 0.490 £ 0.029
LSD value 0.217 NS
NS: Not significant.

Effect of Inoculum size.

Inoculation of production medium with different
sizes of inoculum (0.5, 1, 1.5, 2, 2.5, 3 ml / ml
medium) with uniform density 8 x 10 -3 colonies / ml
of S. aureus bacteria for isolation (5). To find out its
effect on the production of (Coagulase), the results

show that the highest production of the enzyme from

S. aureus bacteria when adding the inoculum volume
is 3 ml/ 100 ml.

These results are in agreement with what was
obtained®! | that the best inoculum size for producing
coagulase from S. aureus was when using a vaccine

volume of 3 ml/ 100 ml.
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Table (4) The effect of the inoculum size on the production of Coagulase enzyme from Staphylococci isolates.

No. The size of the inoculum enzymatic activity. Units / ml
1 0.5 0.835+0.082
2 1 0.853 +0.071
3 1.5 0.851 £ 0.092
4 2 0.923 £0.156
5 2.5 0.887 +0.087
6 3 0.978 £ 0.079
LSD value 0.187 NS
NS: Not significant.

Ethical Clearance: The Research Ethical
Committee at scientific research by ethical approval of
both environmental and health and higher education

and scientific research ministries in Iraq

Conflict of Interest: The authors declare that

they have no conflict of interest.

Funding: Self-funding

References

1. Kmieciak W, Szewczyk EM. Coagulase-positive
species of the genus Staphylococcus—taxonomy,
pathogenicity. Postgpy Mikrobiol-Adv Microbiol
2019;56(2).

2. Shukla SK, Rao TS. Staphylococcus aureus
biofilm removal by targeting biofilm-associated
extracellular proteins. Indian J Med Res
2017;146(Suppl 1):S1.

3. Prystopiuk V,Feuillie C, Herman-Bausier P, Viela
F, Alsteens D, Pietrocola G, et al. Mechanical
forces guiding Staphylococcus aureus cellular
invasion. ACS Nano 2018;12(4):3609-22.

Maxton A, Masih SA, Bailey SB, Ram GD,
Singh S. Comparative Analysis of mecA and
nuc Gene Sequences of Staphylococcus aureus
Strains Isolated from Human Urine Samples. J
Pure Appl Microbiol 2017;11(1):205-11.

Kumar S, Shankar B, Arya S, Deb M, Chellani
H. Healthcare associated infections in neonatal
intensive care unit and its correlation with

environmental surveillance. J Infect Public
Health 2018;11(2):275-9.

Dubey RC, Maheshwari DK. Text book of
Microbiology. S. Chand & Cmpany Limited;
1999.

Holt JG, Krieg NR, Sneath PH, Staley JT,
Williams ST. Bergey’s manual of determinative
bacteriology. 9th. Balt William Wilkins 1994;
Baron EJ, Peterson LR, Finegold SM. Bailey
and scotts diagnostic microbiology 9th ed. CV
Mosby Co USA 1994;

Parisi JT, Baldwin JN, Sottile M. Pour-plate
method for the detection of coagulase production
by Staphylococcus aureus. Appl Microbiol



1688 Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

10.

11.

12.

13.

14.

15.

16.

17.

18.

1973;25(4):558-61.

Engels W, Kamps MA, van Boven CP. Rapid
and direct staphylocoagulase assay that uses
a chromogenic substrate for identification
of Staphylococcus aureus. J Clin Microbiol
1981;14(5):496-500.

Cary N. Statistical Analysis System, User’s
Guide. Statistical. Version 9. SAS. Inst. Inc USA

2012;
Daniel SJC, Gowthami E, Sowmiya S. Isolation

and identification of bacterial pathogens from
wounds of diabetic patients. Int J Curr Microbiol
Appl Sci 2013;2(11):72-7.

Matar S. Characterization of staphylococcal
small colony variants and their pathogenic role
in biomaterial-related infections with special

reference to staphylococcus epidermidis. 2004;

Hashim IA, Wdaah QH, Atya AA. Potential effect
of antimicrobial agents against Staphylococcus
aureus and Pseudomonas aeruginosa strains from
patients with skin infections. Univ Thi-Qar J Sci
2019;7(1):7-14.

Leboffe MJ, Pierce BE. Microbiology: laboratory
theory and application. Morton Publishing

Company; 2015.

Tam K, Torres VJ. Staphylococcus aureus
secreted toxins and extracellular enzymes. Gram-
Posit Pathog 2019;640-68.

Devapriya F, Ramesh R, Khan AS, Shanmugam
J. P-lactamase production of Staphylococcus
aureus: a comparison study of different
iodometric methods. Gulf Med J 2013;2(1):16—
21.

Wozniak TM. Clinical management of drug-
resistant bacteria in Australian hospitals: An
online survey of doctors’ opinions. Infect Dis
Health 2018;23(1):41-8.

19.

20.

21.

22.

23.

24.

25.

Laub K, Toéthpal A, Kovacs E, Sahin-Toth J,
Horvath A, Kardos S, et al. High prevalence of
Staphylococcus aureus nasal carriage among
children in Szolnok, Hungary. Acta Microbiol
Immunol Hung 2018;65(1):59-72.

Swarooprani NB, Kardesai SG, Metgud SC.
Aerobic study
suppurative otitis media with reference to MRSA
and ESBL. SMU Med J 2014;1(1):120-8.

Liu H, Shang W, Hu Z, Zheng Y, Yuan J, Hu
Q, et al. A novel SigB (Q225P) mutation in

Staphylococcus aureus retains virulence but

bacteriological of chronic

promotes biofilm formation. Emerg Microbes
Infect 2018;7(1):1-12.

Wilcox MH, Walker C, Winstanley TG, Limb
DI. True identity of control Staphylococcus
aureus strains and their performance in the tube
coagulase test. ] Med Microbiol 1996;44(6):496—
9.

Davis ME. Characterization of fibrinogen-
binding surface protein B and staphylocoagulase
in human blood fibrinolysis and coagulation.
2011;

Sturm PDJ, Kwa D, Vos FJ, Bartels CIM, Schiilin
T. Performance of two tube coagulase methods
for rapid identification of Staphylococcus
aureus from blood cultures and their impact
on antimicrobial management. Clin Microbiol

Infect 2008;14(5):510-3.
Sultan AR, Swierstra JW, Lemmens-den Toom
NA, Snijders SV, Hansenova Manaskova S,
Verbon A, et al. Production of staphylococcal
(SCIN)

immune modulators during the early stages of

complement inhibitor and other
Staphylococcus aureus biofilm formation in a
mammalian cell culture medium. Infect Immun

2018;86(8):e00352-18.



DOI Number: 00000000000000000

Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. 1

1689

MYC Gene Mutations as Causative Pathways for Development
and Treatment of Hematological Malignancies
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Abstract

MY Cis aproto-oncogene with deregulation of>50% of human cancers. The dysregulation of MY C cause

tumorigenesis, cell growth and proliferation, cell growth, and apoptosis. Novel therapy approaches lead
to the direct inhibition of the MYC gene by disruption of MYC/Max complex, MYC destabilization,
inhibition of MYC translation and/or transcription. Cetuximab and panitumumab act on the epidermal

growth factor receptor (EGFR). Cetuximab is an immunoglobin G1 isotype of a monoclonal antibody

that produces antibody-dependent cell-mediated. Panitumumab is an immunoglobulin G2 isotype

monoclonal antibody. This antibody acts on different site of EGFR with different degree of affinity.

Genome-wide association studies e.g., TWAS determine the aggregate genotypes. Enhancer is cell-

specific gene regulation that cluster for binding sites of a transcription factor with spatially coordinated

to control the expression of one or more specific target genes. In this review, we will summarize novel

drugs in targeting cancerous MY C in haematological malignancy.

Keywords: MYC gene, enhancer, Genome-wide association studies (GWAS), Cetuximab, Panitumumab,

monoclonal antibody.

Introduction

Considerable literature = demonstrated the
involvement in the expansion of autoimmune disorder
and specific cancer, particularly by proto-oncogene.
MYC’s future function in disease progression control
as well as its integration into disease management
has been documented. The three L-MYC, N-MYC

and ¢c-MYC are the member of the MYC proto-
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oncogene family with significant roles in numerous
physiological methods i.e., cell cycle regulation
and cell division, protein synthesis, cell adhesion,
proliferation, cell differentiation, angiogenesis,
immune activation, and apoptosis(Beltran, 2014;
B.-J. Chen, Wu, Tanaka, & Zhang, 2014; Nie et al.,
2012; Posternak & Cole, 2016). Also. MYC is a
multifactorial TFs that has a significant function in
tumorigenesis. The rearrangement of MYC leads to
developments of diffusion large B cell lymphoma
(DLBCL) and high-grade B cell lymphoma (HGBL)
with the rearrangements of BCL6 and BCL2 by MYC
translocation, referred to as double-hit lymphoma
(DHL) and triple hit lymphoma (THL) (Landsburg
et al., 2016). The World Health Organization (WHO)
2017 update about the DHL and THL prognostic

implication that defines the cytogenetically as the
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category of “High-grade B cell lymphoma with MYC
and BCL2 and/or BCL6 rearrangements” (Grimm &
O’Malley, 2019).

The gene regulation is monitored by MYC
family member with the basic helix loop helix zipper
(bHLHZ) of a transcription factor (TFs). MYC
is highly expressed during cell proliferation from
foetal development to cell division of adult. The
highest level of MYC expressed in the brain tissue
during embryogenesis. However, MYC expression is
downregulated after embryonic development (Beltran,
2014; Blagosklonny & Pardee, 2002; Fernandez et al.,
2003).

There is an interaction between MYC and several
proteins to form the multicomponent for the gene
expression and transcription regulation and chromatin
structure in the normal cell. The dimerization of max
protein and MYC protein regulates transcription by
binding MYC-box sequence with transcriptional
coactivators and also in the regulation of MY C target
gene. The interaction of WDRS with MYC-max
leads to the recognition of the target gene. Also, the
interaction of MYC-max and coactivators i.e., TF 11
triggers transcriptional elongation (Beltran, 2014;
Blagosklonny & Pardee, 2002; Gandarillas, 2012;
Levens, 2013).

The MYC gene stability is influenced by coding
mutations that enhance its level over altering basic
action (Liu et al., 2006). The sequence of the protein
coding is left intact by the chromosomal abnormalities
of the MYC gene. MYC acts as oncogenic with its
abnormal gene expression. MY C gene moves in Burkitt
lymphoma and plasmacytoma with immunoglobins
gene (Boxer & Dang, 2001; Levens, 2013). The MYC
overexpression is promoted by gene amplification,
translocation of chromosomal and mutation in the
signalling pathway without any dependence on
growth factors stimulation that promotes unstrained

proliferation and finally tumorigenesis. Thus, MYC

cause extensive transcriptional reprogramming with
angiogenesis activation and suppression of host
immune response. Therefore, MYC is considered to
involve in more than 50% of all human cancer(Dang,
2012; Y. Li, Casey, & Felsher, 2014; Lin et al., 2012).

Haematological Malignancy

Acute Myeloid Leukemia (AML) and Chronic
Myelogenous Leukemia (CML)

AML is a malignant disease with significant
genetic heterogenicity and failure of bone marrow
that leads to immature myeloid cell proliferation.
The hematopoietic precursors are arrested in an early
stage of development. The occurrence of more than
20% of blasts in the bone marrow distinguishes most
AML subtypes from other associated blood disorders
(Mughal et al., 2017; Yun et al., 2019). The c-MYC
is a downstream target that occurred by molecular
abnormalities for the AML patient’s prognosis
influenced by genetic mutations as shown in figure
1. The MYC expression is highest identified in AML
patients that demonstrated poorer overall survival in
cytogenetic risk groups(Mughal et al., 2017). The
decreased cell growth increased apoptosis with lower
MYC expression is a result of the lack of adenylate
cyclase that supports AML in human (S. L. Chen et
al., 2020; M. Li et al., 2019).

CML is described as a clonal myeloproliferative
disorder that is identified by the occurrence of
balanced genetic translocation of the Philadelphia
chromosome. This increases the proliferation of
granulocytes and their immature precursors without
the loss of their capacity to differentiate. Around 20%
of adults with leukaemia have specifically CML. The
CML blood and bone are suggested by the unexplained
leucocytosis
(Granatowicz et al., 2015). BCR/ABL1 fusion gene
is also associated with CML. MYC-Max heterodimer
regulates BCR promoter. The BCR and BCR/ABLI

including immature myeloid cells
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downregulation is significantly caused by MYC
expression silencing BCR/ABL1 positive CML cell
lines that cause reduced proliferation and induction of
cell death. However, MY C overexpression is observed
in the CML blast crisis. The beta-catenin MYC target

gene activates in blast crisis patients. Thus, MYC

1691

overexpression has a significant role in BCR/ABL1
up-regulation leading to blast aggressiveness acquired
during CML evolution (Sharma et al., 2015; Wang,
Ikura, Eto, & Ota, 2004).
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Figure 1: Acute myeloid Leukemia network:

Nodes for all proteins including MYC is shown
in green colour circles, fusion proteins are shown in
Gray colour, all complexes are shown in large pink
circles enclosed with light blue line, protein family
proteins are shown in cyan colour circles, small
molecules receptors are shown in yellow colour and
all the phenotypes are shown in light pink rectangular
boxes. Different edges represent the interaction with
different molecules. Cyan colour edges show the up
regulation of different molecule with the effect of
other molecules and vice-versa. Magenta colour edges
represent the down regulation of different molecules

with respect to each other.

Diffuse Large B-Cell Lymphoma (DLBCL) and
Hodgkin’s lymphoma

Nodular Hodgkin’s

lymphoma and classic Hodgkin’s lymphoma are two

lymphocyte-predominant

distinct disease entities of Hodgkin’s lymphoma, a
rare B-cell malignant neoplasm. DLBCL is the most
prevalent lymphoid neoplasm in adults, responsible
for 32.5 % of all non-lymphoma Hodgkin’s cases
diagnosed per year. DLBCL is a heterogeneous
disease with variable clinical outcomes to molecular
pathogenesis and its biology. DLBCL is divided into
three molecular subtypes: germinal core activated
B-cell lymphoma, B-cell lymphoma, and primary
B-cell lymphoma. MYC

mediastinal massive
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overexpression is observed in both DLBCL and
Hodgkin’s lymphoma in which DLBCL patients
demonstrated the rearrangements and expression of
the MY C and/or BCL2 gene. Burkitt lymphomas and
DLBCL have a larger level of MYC staining over
other lymphomas (Chisholm et al., 2015; Zelenetz et
al., 2016).

Materials and Methods

The GRCh38.p13

of Human

long
sequence chr8:127,735,434-
127,742,951(GRCh38/hg38); chr8:128,747,680-
128,755,197(GRCh37/hgl9 by Entrez Gene); and
chr8:128,747,680-128,753,674(GRCh37/hg19 by
Ensembl) information were gathered using the gene
card human database. The gene databases COSMIC,

and Ensembl were used to evaluate the comprehensive

promoter

gene

and updated information on transcription factors
(TFs) leading haematological malignancy due to myc

genome changes.

Our study explains the effect of Gefitinib,
Erlotinib, Panitumumab, Cetuximab and other
compounds that target the MYC gene. Also, we
discuss the gene enhancer, genome-wide association
study PhenoPred prediction of MYC gene associated

diseases and Sorting Intolerant from Tolerant (SIFT).

Results and Discussion

Therapeutic approaches targeting MYC gene

MYC remains the several significant biological
pathways involved in cancerous cell proliferation
and growth. The MYC-mediated tumorigenesis
experimental model demonstrated that MYC cause
addiction to established tumours whereas MYC
expression deregulation led to failure of addiction.
New therapeutic approaches use these MYC induced
changes by targeting interruption of MYC-Max
dimerization and MYC target genes, inhibition of
MYC expression, MYC-Max DNA binding (Palaskas
etal., 2011). Other therapeutic approaches focused on
targeting MYC target gene i.e., glutaminase (GLS),
lactate dehydrogenase A (LDHA), and ornithine
decarboxylase (ODC) and also aurora or cyclin-
dependent kinases inhibitors (D. Yang et al., 2010).
Transgenic murine lymphomas are sensitive to
Chkl inhibitors linked to MYC-induced replicative
stress (Murga et al., 2011). The post-translational
modifications cause TFs to disorganised segments
in controlling the TFs function and stability. The
therapeutic approaches depend on protein-protein
interaction, DNA binding and disrupting expressions.
Here, we summarize the new therapeutic approaches
1) that describes the

therapeutic targeting on the MY C gene i.¢., activation

and compounds (Tables

of post-translational modifications, Dimerization of

partner protein and MYC transcription.

Table 1: Drugs & Compounds for MYC Gene

Name Status Role Mechanism of Action
Inhibits DNA synthesis, a chemotherapy drug, Potent
Cisplatin 23 102 Approved 25 pro-apoptotic anticancer agent; activates caspase-3,
Platinum
Gemcitabine 23 102 Approved 25 Ribonucleotide reductase gnd DNA synthesis inhibitor,
Nucleoside Analogs
Channel
Aspirin 25 Approved, Vet blocker, Target,
approved 25 -
downregulation
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Cont... Table 1: Drugs & Compounds for MYC Gene

Approved,

Nadroparin 25 Investigational 25

Target, inhibitor

Venetoclax 102 Investigational 25

rituximab 102 Approved 25 Therapeutic Antibodies
MEK 172 inhibitor, MEK Inhibitors, Kinase Inhibitors,
Trametinib 102 Approved 25 Mitogen-activated protein/extracellular signal-regulated
kinase (MEK) inhibitors
Approved,

Bcl-2 inhibitor, potent and selective

Alisertib 101 Investigational 25

inhibitor, Biomarker

Aurora-A kinase inhibitor, AURKA Inhibitors, Kinase
Inhibitors

Dinaciclib 101 Investigational 25

inhibitor, Biomarker

CDK inhibitor, CDK2 Inhibitors, Kinase Inhibitors

10058-F4 88 C-MYC-Max dimerization inhibitor
AMG900 101 Biomarker, inhibitor AURKA Inhlbl.tors, Klnas? Inhltl)lto.rs., Inhibitors of
mitosis Aurora kinase inhibitors
Inhibition, . .
BAY 1000394 101 . CDK4 Inhibitors, CDK2 Inhibitors
Biomarker

The MYC expression is reduced by epigenetic
silencing of the MYC gene. The bromodomain
and extra-terminal motif (BET) bromodomains are
effective against MYC by the inhibitor of histone
methyltransferases, DNA methyltransferases, histone
demethylases, and histone deacetylases (Poole & van
Riggelen, 2017). The MYC expression is decreased
by BET inhibitor by inhibiting the binding of BRD4
at acetylated histones inside the MYC promoter
(Kato et al., 2016). G-quadruplexes inhibit the MYC
transcription and silences gene expression within the
nucleus hypersensitive element (NHE) III region of
MYC promoter result in MYC mRNA suppressions
and induction of cytotoxicity (Hu et al., 2018).

Some compounds bind directly and inactive
downstream MYC function reducing the acquired
resistance and better efficacy, bHLHZ is required for
MY C dimerization to Max and DNA binding at e-box
sequences. MYC/MAX dimer disruptors i.e., 10058-
F4 and 10074-GS5 binds within the bHLHZ domain
and interrupt MYC/MAX dimerization. Struntz et

al studied the MYC: MAX stabilization in vitro
and in vivo with the use of molecule KI-MS2-008
results in degradation and attenuation of the MYC

transcriptional gene (Struntz et al., 2019).

The MYC expression and activity are controlled
by several proteins modification, albeit indirect, post-
translational therapeutic modifications and method
of decreasing MYC function. The mechanism of
post-translation modification for the MYC gene
include “1) kinases that phosphorylate S62-MYC; (2)
phosphatases that dephosphorylate S62-MYC; (3) the
PIN1 proline isomerase; and (4) enzymes that affect

MY C ubiquitin-dependent proteolysis”.

Gefitinib and Erlotinib effect on Apoptosis and
¢-MYC Expression.

A new therapeutic approach is required for
the management of haematological malignancy by
targeting one of the biological processes i) apoptosis
leading to cell death ii) irreversible cell-cycle

blockade iii) terminal differentiation. Target therapy
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interrupts the vital cell process and destroys tumour
cell. Selective tyrosine kinase inhibitors i.e., imatinib
is a targeted therapy for hematologic malignancies.
Gefitinib and erlotinib inhibit epidermal growth
factor receptor of haematological malignancy (Bell et
al., 2005; Herbst et al., 2002; Hidalgo et al., 2001).
Stegmaier et al. discovered gefitinib to initiate the
cell differentiation in 3 AML e.g., HL60, U37 and
Kasumi-1 that inhibits the EGFR expressing cells.
Erlotinib is an antineoplastic drug that induces
apoptosis on MDS and AML cells (Stegmaier et al.,
2005).

Despite A549 non -small cell lung cancer, off-
target occurred in the haematological cell lines KG-1,
HL60 and P39 due to inhibitory activity of the erlotinib
on EGFR causing deficient of EGFR expression. The
detection of phosphatidylserine exposure by annexin
V-FITC conjugates due to erlotinib induce apoptosis
to lead to viability loss in KG-1 cells but P39 and HL60
fail to do so. Phosphoproteome analysis evaluates
most KG-1 but fewer P39 and HL60 absolute numbers
are reduced by erlotinib. Early phosphatidylserine
exposure demonstrated apoptosis, loss of nuclear
DNA and nuclear karyorrhexis and pyknosis in
incubated KG-1 cell. The autophosphorylation of
the cancerous JAK2 kinase on tyrosine is reduced
with erlotinib administration (Simone Boehrer et
al., 2008). The cytofluorometric analysis proved that
erlotinib therapy causes hyperphosphorylation of TF
stat-5 by JAK2 on tyrosine. Thus, Phosphoproteome
and cytofluorometric analysis validate that erlotinib

therapy alone can reduce the constitutive STAT-

5 activation in KG-1 cells (S. Boehrer et al., 2008).
The RNA interferes with downregulation with JAK2
expression leading to erlotinib-induced apoptosis.
The STAT-5 activation was abolished with JAk2
expression alone and simultaneously induce apoptosis
in KG-1 cell lines. Similar, the level of apoptosis
has induced either erlotinib alone or a combination
of erlotinib and JAK2 knockdown. Thus, erlotinib
apoptosis by inhibiting JAK2, PDGFR
knockdown (Abou Dalle et al., 2018). Golub et

al. stated proliferation and differentiation arrest as

causes

antineoplastic approaches on EGFR inhabitation of
gefitinib on haematological malignancy (Stegmaier
et al., 2005). Erlotinib and gefitinib destroyed the
tumour cell-based on chromatin condensation and
fragmentation of nuclear and phosphatidylserine
exposure leading to apoptosis. Moreover, these
drugs either following ligation of death receptors
activating the apical caspase in the death-inducing
signal complex (intrinsic pathway) or liberation of the
caspase activator cytochrome ¢ in mitochondria outer
membrane permeabilization (MOMP), (extrinsic
pathway) leading to apoptosis. it is clear that erlotinib
activates the intrinsic pathway, based on the finding
that mitochondria released cytochrome ¢ (and other
death effectors such as endonuclease G) before
caspase-3 was stimulated, and that caspase inhibition
was unable to avoid mitochondrial outer membrane
permeabilization and cell death (Simone Boehrer
et al., 2008; Doan et al., 2013; Lainey et al., 2013).
Figure 2 describes the gefitinib and erlotinib effect on

Apoptosis and c-MYC Expression.
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Figure 2: Gefitinib and Erlotinib effect on Apoptosis and c-MYC Expression.

The prooncogenic activities reduced apoptosis,
enhanced cell proliferation enhanced angiogenesis
and metastatic malignancy are associated with EGFR
signalling pathway dysregulation. The receptor
binding activates downstream signalling pathway
include PI3K/Akt (phosphoinositide 3-kinase/protein
kinase B), JAK/STAT (Janus kinase/signal transducers
and activators of transcription), and MAPK/ERK
(mitogen-activated  protein  kinase/extracellular
signal-regulated kinase. The frequent activation of
these pathway cause survival and proliferation of
tumorous cells (Garcia-Foncillas et al., 2019; Kim &

Grothey, 2008; Shim, 2011).

The
cetuximab and panitumumab act by binding to EGFR

function of monoclonal antibodies
extracellular domain III that prevents EGFR ligand

binding and locking in autoinhibitory monomeric

conformation(Shim, 2011; Zhou et al., 2012).
Panitumumab and cetuximab are human and mouse/
human chimeric monoclonal antibodies respectively.
The binding affinity of Panitumumab for the EGFR is
8 times more than Cetuximab. The dimerization and
ligand binding activates tyrosine kinase receptors that
are internalised by clathrin-dependent endocytosis.
The tyrosine kinase activity of activated EGFR is
terminated. This process regulates the cell surface
receptors number. The deubiquitinating enzymes
deubiquitinate ubiquitinated receptors that are again
recycled back to the cell membrane. Anti-EGFR
therapy resistance has been linked to receptor
ubiquitination (Lu et al., 2007). However, cetuximab
and panitumumab proved their prognostic effects
for the EGFR overexpress that is responsible for
haematological malignancy (Kim & Grothey, 2008).

Panitumumab and cetuximab compete for the binding
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site of EGF. Panitumumab’s binds with mutational
epitope with >50% binding affinity for EGFR
residue P349, 1438, F412, D355 and P362. Similarly,
cetuximab binding affinity for EGFR residue 1467,
K465, K443, H409, Q408, Q384, S468, P387, D355
and F352 (Voigt et al., 2012). Since D355 is present
inside the binding site of all three molecules that

cause competition between EGF and monoclonal

A Epidemmth factor
I r

Cetuximab inhibition of
Epidermal growth factor

@ab

antibodies. cetuximab binding overlaps with EGF
binding site at 5 location i.e., S468, K443, Q409,
Q408H, D355 whereas panitumumab binding overlap
with 2 locations at D355 and K443 (Voigt et al.,
2012). Also, the binding affinity for EGFR is different
for panitumumab and cetuximab with dissociation
constants of 0.05 nM and0.39 nM respectively (Kim
& Grothey, 2008). Thus, figure 3 summarises the
pathway of panitumumab and cetuximab.

' @

Panitumumab Inhibition of
Epidermal growth factor
receptor

Figure 3: Panitumumab and Cetuximab Drugs action pathway.

Enhancer

Enhancer is usually distributed all over the
genome with cis-regulatory DNA  sequence.
Enhancer is TFs binding elements that regulate the
gene expression in a specific spatiotemporal specific
manner (Levo & Segal, 2014). Thus, cell and tissue
development fate are greatly influenced by enhancer
based transcriptional regulation (Taminato et al.,
2016). The transcriptional machinery model supports
the conformation of chromosome capture that identify
direct interaction with the adjacent chromatin regions.
Human consists of hundreds of thousand enhancers.
Each enhancer is linked with several TFs. Recent
development leads to enhancer detection by enhancer
reporter assays at the non-coding DNA sequence.

The massive parallel reports assays identify variable

histone modification marks at different organs (Inoue
& Ahituv, 2015). Several genome-wide programmes
for enhancer recognition and annotation are based
on massive parallel report assays. Active enhancer
ensures bidirectional transcriptions that lead to the
formation of enhancer RNA (eRNA) products. The
most challenging process is linking the enhancer
to their target gene (Pennacchio, Bickmore, Dean,
Nobrega, & Bejerano, 2013; Shlyueva, Stampfel, &
Stark, 2014; Yao, Berman, & Farnham, 2015).

Early discovery used molecular genetics
methods to assess enhancer effects on a single gene.
Recently, various predictive investigation identified
gene enhancer is linked to various TFs binding site
as in table 2. Chromosome conformation capture

identifies the enhancer and their target gene by
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restricting the physical DNA loop. The target gene enhancer or enhancer mutation themselves (Mifsud et
al., 2015; Whalen, Truty, & Pollard, 2016). E.g., the

Sonic hedgehog gene (SHH) is enhancer mutation

expression and enhancer variation are identified by
expression quantitative trait locus (eQTL) analyses.

Enhanceropathies are enhancer related disease diseases that cause developmental abnormalities

occurred either due to TFs mutation intermingling with  preaxial polydactyly (Lettice et al., 2003).

Table 2: GeneHancer based predicted genomic regulatory elements related to the MYC gene.

GeneHanc.er GH Type GH Ass(jsir:liion Total Trans.cri!)tion.Factor
(GH) Identifier Score Score Score Binding Sites
GHO8J127732 | Promoter/Enhancer | 2.3 528.9 1200.29 394 TEs, HNRNPK,

ZNF217

GHO08J128181 Enhancer 1.6 234 36.88 196 TFs, EP300, FOXK2
GHO08J127806 Promoter/Enhancer 1.8 13.9 25.49 140 TFs, ZNF217, TCF12
GHO08J127895 Enhancer 1.4 13.2 19.2 297 TFs, ZBTB40, ZNF217
GHO08J127793 Promoter/Enhancer 1.8 10.6 19.09 170 TFs, SIN3A, MYC
GHO08J128166 Enhancer 1.7 10.5 17.7 354 TFs, LARP7, EP300
GHO08J126824 Promoter/Enhancer 1.8 9.6 17.58 49 TFs, CTCF, TCF12
GHO08J127972 Promoter/Enhancer 1.6 9.9 16 83 TFs, ZBTBS5, RELA
GHO08J127924 Promoter/Enhancer 1.5 10.2 15.71 69 TFs, TCF12, FOS
GHO08J127758 Enhancer 1.3 11.8 15.34 101 TFs, TCF12, TOE1
GHO08J127863 Enhancer 1.3 11 14.58 161 TFs, ZNF217, TCF12
GHO08J127888 Promoter/Enhancer 1.4 10.2 14.42 115 TFs, CTCF, SIN3A
GHO08J127799 Enhancer 1.2 11.5 13.31 196 TFs, ZNF217, TEAD4
GHO08J126876 Promoter/Enhancer 1.2 10.2 12.02 75 TFs, ZNF217, CTCF
GHO08J127966 Enhancer 1.1 9.9 10.99 137 TFs, CTCF, TCF12
GHO08J128313 Enhancer 1 9.9 10 75 TFs, TCF12, SP1
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Cont... Table 2: GeneHancer based predicted genomic regulatory elements related to the MYC gene.

GHO08J128203 Enhancer 1 9.8 9.55 20 TFSZ,I\%AD_”;?D2B,
GHO08J127923 Enhancer 0.8 10.2 7.98 17 TFs, FOXA2,NR3C1
GHO08J128162 Enhancer 0.7 9.5 6.72 10 TFs, EP300, SMC3
GHO08J128385 Enhancer 0.6 10.1 6.19 15 TFs, GATAD2B, HES1
GHO08J128647 Enhancer 0.6 10.1 6.11 135§%§§;§5’
GHO08J127816 Enhancer 1 5.8 6 92 TFs, TCF12, TEAD4
GHO08J128041 Enhancer 0.6 10 5.85 4 TFs, FOS, CEBPB
GHO08J127886 Enhancer 0.6 10.2 5.68 11 TFs, IRF1, ZNF592
GHO08J128649 Enhancer 0.5 10.7 5.62 9 TFs, FOS, FOSL2
GHO08J127666 Enhancer 1.4 3.6 5.18 98 TFs, ZNF217, TCF12
GHO08J127922 Enhancer 0.5 10.2 5 7 TFs, ZNF316, MAFF
GHO08J127763 Enhancer 0.4 11.8 4.96 4 TFs, POLR2A, FOXP2
GHO08J127821 Enhancer 0.8 5.7 4.76 24 TFs, USF1, TEAD4
GHO08J126874 Enhancer 0.4 10.2 4.27 4 TFs, MEF2B,GATA3
GHO08J127813 Enhancer 0.7 5.6 3.89 9 TFs, CTBP1, RBM25
GHO08J127245 Enhancer 1.2 2.9 3.45 17 TFs, ZNF426, NFE2
GHO08J127826 Enhancer 0.6 5.7 3.13 3 TFs, TCF7L2, ZBTB40
GHO08J127292 Enhancer 1.5 1.7 2.64 136 TFs, EP300, ZBTB40
GHO08J127396 Enhancer 1.4 1.8 2.57 74 TFs, EP300, CTCF
GHO08J127959 Enhancer 1.4 1.4 1.9 191 TFs, PHB2, ZBTBS5
GHO08J127389 Enhancer 1.1 1.6 1.78 16 TFs, POLR2A, EP300




Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. I ~ 1699
Cont... Table 2: GeneHancer based predicted genomic regulatory elements related to the MYC gene.
GHO08J127339 Enhancer 1.1 1.5 1.62 28 TFs, FOS, EP300
GHO08J127645 Enhancer 0.9 1.8 1.54 7 TFs, EP300, ZNF263
GHO08J127265 Enhancer 0.9 1.5 1.35 4 TFs, POLR2A, JUND
Genome-wide association study with fast-developing high-throughput genotypic

Genome-wide association study (GWAS) is a
tool that identifies thousands of single nucleotide
polymorphism (SNPs) of the human genome to
detect the loci of the gene causing diseases. Linkage
disequilibrium (LD) is associated with GWAS as
summarised in Table 3. Strong LD demonstrated
among SNP and true mutation. GWAS use a
hypothesis with the case-control strategy that is based
on “common disease—common variation” (Ponder,
2001). The disease-associated SNP marker with allelic
frequency is different among the case and control
group that aids to determine the SNP locus. The
genetic polymorphism present in the human genome
is tested by the International HapMap Project. GWAS

in advance in the detection of gene loci by coupling

technology (Green, Watson, & Collins, 2015). Yang
et al studied for the first in Chinese population. The
study could not provide significant results of genome-
wide analysis and could not be included in the GWAS
catalogue (T. L. Yang et al., 2008).

Sud et al. identified 6 potential mutation of
chromatin loci i.e., 6q22.33 (rs9482849, 6q23.3
(rs6928977), 3928 (rs445989), 13q34 (rs112998813),
10p14  (rs3781093), 6q22.33 (rs9482849), for
development of Hodgkin’s lymphoma due to
genetic mutation. These mutations are associated
with Hodgkin’s
B-cell lymphoma(Cerhan et al., 2014; Sud et al.,
2017). Mitchell et al. identified 8 gene mutation
on chromosome 7pl5.3 responsible for multiple

myeloma (Mitchell et al., 2016).

lymphoma and diffuse large

Table 3: Phenotypes from GWAS CatLog for MYC Gene

Phenotype Gen.e Best Mean # of # o.f

Relation Score Score Snps Studies
glioma GWAS 64.7 31.8 1 1
colorectal cancer, colorectal adenoma GWAS 63.5 42.7 3 1
childhood onset asthma GWAS 23.0 16.3 1 2
prostate specific antigen measurement GWAS 20.2 14.9 2 1
bladder carcinoma GWAS 17.7 11.6 2 4
prostate carcinoma GWAS 17.2 12.6 2 2
cleft palate, cleft lip GWAS 15.1 15.1 1 1
Eczema GWAS 14.5 14.5 1 1
colorectal cancer GWAS 14.2 12.7 3 4
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Cont...Table 3: Phenotypes from GWAS CatLog for MYC Gene

hemoglobin measurement GeneHancer 13.7 13.7 1 1
allergy GWAS 13.2 13.2 1 1

endometrial carcinoma GWAS 13.1 9.9 3 2

breast carcinoma GWAS 13.0 11.8 1 2
Hodgkins lymphoma GeneHancer 13.0 9.8 1 3

diffuse large B-cell lymphoma GWAS 12.0 11.2 2 1
ovarian carcinoma GWAS 11.5 10.0 1 2

asthma GWAS 10.7 9.2 1 2

renal cell carcinoma GWAS 10.3 10.3 3 1

body height GWAS 9.5 8.5 2 2

allergic sensitization measurement GWAS 9.3 9.3 1 1
pancreatic carcinoma GWAS 9.0 8.2 2 3
Inhalant adrenergic use measurement GeneHancer 8.2 8.2 1 1
multiple sclerosis GWAS 8.1 8.1 1 1
endometrial endometrioid carcinoma GWAS 8.1 8.1 1 1
platelet crit GeneHancer 8.1 8.1 1 1

chronic lymphocytic leukemia GWAS 7.7 7.7 1 1
allergic rhinitis GWAS 7.4 7.4 1 1
erythrocyte count GeneHancer 7.4 7.4 1 1

alcohol use d1s<:1r:§;nn;zii1;rement, alcohol GWAS 73 73 1 |
systemic lupus erythematosus GeneHancer 6.7 6.6 2 1
tonsillectomy risk measurement GeneHancer 6.0 6.0 1 1
waist-hip ratio GeneHancer 5.7 5.7 1 1

Sorting Intolerant from Tolerant (SIFT)

Sorting Intolerant from Tolerant (SIFT) is a
protein prediction algorithm that predicts amino acid
substitution as deleterious, prioritise nonsynonymous
and missense variants as summarized in table 4
(Kumar, Henikoff, & Ng, 2009; Ng & Henikoft, 2002;
Sim et al., 2012). A protein can be able to handle an

amino acid transition while still functioning normally.

It could be able to act naturally, or it could be
intolerant to the amino acid. SIFT determines whether
an amino acid transition is tolerable or harmful to
protein function. SIFT considers protein conservation
in homologous sequences as well as the magnitude of
the amino acid substitution. It’s been seen in a variety
of cancer, mutation, and genetic research (Mitsui et
al., 2012; Tennessen et al., 2012).



Indian Journal of Forensic Medicine & Toxicology, January-March 2022, Vol. 16, No. I ~ 1701
Table 4: List of deleterious variants of MYC predicted by SIFT (Sorting Intolerant From Tolerant)
program.
CHANGE POSITION
1528933407 C T P71S ENSG00000136997 | 0.018 2.69 93 DELETERIOUS
1528933407 | C T P57S ENSG00000136997 | 0.021 2.39 65 DELETERIOUS
1528933407 | C T P72S ENSG00000136997 | 0.043 245 61 DELETERIOUS
rs28933407 | C T P71S ENSG00000136997 | 0.044 2.45 61 DELETERIOUS
1561752959 | G A Q33Q ENSG00000136997 | 0.609 2.46 50 TOLERATED
1561752959 | G A Q48Q ENSG00000136997 | 0.614 2.52 54 TOLERATED
1561752959 | G A Q47Q ENSG00000136997 | 0.615 2.52 54 TOLERATED
1561752959 | G A Q47Q ENSG00000136997 | 0.68 2.77 74 TOLERATED
15121918683 | A C N86T ENSG00000136997 | 0.394 2.92 26 TOLERATED
rs121918683 | A C NI101T ENSG00000136997 | 0.402 29 31 TOLERATED
15121918683 | A C N100T ENSG00000136997 | 0.403 2.89 31 TOLERATED
15121918683 | A C N100T ENSG00000136997 | 0.489 3.03 42 TOLERATED
15121918684 | G C E53D ENSG00000136997 | 0.479 3.09 49 TOLERATED
15121918684 | G C E53D ENSG00000136997 | 0.491 2.73 43 TOLERATED
15121918684 | G C E54D ENSG00000136997 | 0.505 2.73 43 TOLERATED
15121918684 | G C E39D ENSG00000136997 | 0.591 2.63 39 TOLERATED
15121918685 | C G P59A ENSG00000136997 | 0 2.4 66 DELETERIOUS
15121918685 | C G P74A ENSG00000136997 | 0 2.46 62 DELETERIOUS
15121918685 | C G P73A ENSG00000136997 | 0 2.46 62 DELETERIOUS
15121918685 | C G P73A ENSG00000136997 | 0.003 2.69 94 DELETERIOUS
15146505192 | T C F7L ENSG00000136997 | 1 3.54 26 TOLERATED
15146505192 | T C F22L ENSG00000136997 | 1 3.34 25 TOLERATED
15146505192 | T C F21L ENSG00000136997 | 1 3.79 29 TOLERATED
15146505192 | T C F21L ENSG00000136997 | 1 3.34 25 TOLERATED
15200431478 | C T S362F ENSG00000136997 | 0.003 2.46 71 DELETERIOUS
15200431478 | C T S361F ENSG00000136997 | 0.003 2.46 71 DELETERIOUS
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Computational biology aims to predict correctly
new gene-disease interactions as summarized in table
5.Theso-called guilt-by-association (GBA) technique,
in which new candidate genes are discovered by their
association with genes already known to be active
in the disorder being tested, has proven to be a very
effective method. Several different kinds of data can
be used to draw this relation. Goh et al. use a network

that connects gene with the related disease (Goh et al.,

2007). Tian et al. unite genetic interactions and protein
interactions for the expression of gene correlation
(Tian et al., 2008). Ulitsky et al. merge interactions
from yeast two-hybrid experiments and published
networks (Ulitsky & Shamir, 2007). Human Reference
Protein Database is the most frequently database to
determine directly protein-protein interactions (Goel,
Harsha, Pandey, & Prasad, 2012).

Table 5: PhenoPred predicted MYC gene associated diseases

Known Disease Gene

DOID:63 - temp holding

DOID:162 - cancer

DOID:462 - Malignant Neoplasms

DOID:2227 - Malignant neoplasm of lymphatic and hemopoietic tissue

DOID:2319 - Neoplasm by Special Category

DOID:8584 - Burkitt’s tumor or lymphoma

DOID:8716 - Lymphosarcoma and reticulosarcoma

Predicted Disease Score

DOID:3135 - Malignant neoplasm of bone, connective tissue, skin and breast 5.87
DOID:3094 - Neoplasms, Neuroepithelial 5.42

DOID:171 - Neuroectodermal Tumors 5.17

DOID:3620 - Central Nervous System Neoplasms 5.00

DOID:3195 - Neural Neoplasm 4.98

DOID:1193 - Nervous System Neoplasms 4.92

DOID:3041 - Familial Cancer 4.83

DOID:3093 - Neoplasms, Nerve Tissue 4.70

DOID:3165 - Skin Neoplasms 4.70
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DOID:2994 - Germ cell tumor 4.66
DOID:688 - Neoplasms, Embryonal 4.65
DOID:3095 - Neoplasms, Germ Cell and Embryonal 4.59
DOID:1115 - Sarcoma 4.42
DOID:2627 - Glioma 4.37

DOID:122 - Abdominal Neoplasms 4.36
DOID:208 - Neoplastic Syndromes, Hereditary 4.33
DOID:3023 - Common Tumor 4.27
DOID:4159 - Cancer of Skin 4.25
DOID:685 - Common Carcinoma 4.20
DOID:170 - Endocrine Gland Neoplasms 4.10

Conclusion

Theproto-oncogene, MY Cdysregulationpromotes
tumorigenesis, apoptosis, cell proliferation. MYC
gene alteration has been detected in haematological
malignancy particularly in Hodgkin disease and B-cell
neoplasm with aggressive behaviour. The Discovery
of novel therapeutics approaches accelerates our
understanding of tumorigenesis mechanism in MYC
associated haematological malignancy. We have
emphasized the transcriptional regulation network
of MYC during leukaemia that enlighting the
molecular pathway for MYC associated apoptosis,
cell growth and cell proliferation. Here we have
summarised various pharmacological therapy directly
or indirectly inhibiting the MYC (Table 1). Enhancers
are specialised regions of the genome that regulate
the levels of expression of target genes. They will
exist at a great distance from their target gene and

loop in complex systems to do so. The field has been

attempting to answer the question of which enhancers
interfere with target genes for many years, and several
experimental approaches to do so have substantial

statistical, viability, or reproducibility disadvantages.
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