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Summary

A total of 96 blood samples were collected from the Center for Diabetes
and Endocrinology in Thi Qar Governorate. The sample consisted of
50 healthy blood samples, including (university teachers, students and
others). All samples were aged between 20-65 years. The blood was kept
in container tubes on an anticoagulant (EDTA) and kept at a temperature
of -20 ° C until it was used to extract DNA from the two groups. GSTM1,
GSTT1, which responsible for the Detoxification and Albumin were
amplified using PCR polymerization technology.

This study was designed to study the role of Glutathione-S-transferase
(Mo-1), theta-1 (glutathione-S-transferase) genes and their contribution to
the risk of Type 2 diabetes in Thi Qar Governorate. (39) males and (57)
females. A study of some risk factors that increase the percentage
of infections that included a number of factors (such as housing, smoking,
age, sex, family history, and stress) The prevalence of the disease is
higher among urban (55.33%) than in rural areas. The risk of infection
among females increases by 59.37% compared to males. patients with a
family history had a higher risk compared to those without a family
history (77.08%), while the proportion of patients with hypertension was
39.58% compared with the healthy group, while the group of smokers
was 28.12% compared to the healthy group. It was found that the highest
proportion of patients was among patients aged more than (50) years and
was 36.45%) compared to the group of healthy.
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The results of the statistical analysis showed that GSTM1 loss increased
(OR2.27) compared with the healthy group, while the risk of GSTT1 was
increased (OR1.51) 1.51 when compared to the healthy group, while
there was no significant difference in the loss of both genes compared to
The healthy group.

Introduction

Diabetes Mellitus (DM) is the high blood sugar (hyperglycemia), which
results from an imbalance in the production of insulin (Zia et
al.,2012;Shaikh et, al, 2012)Which affects the metabolism of proteins,
fats and carbohydrates and affect the balance of water, and continuous
disorders may lead to functional changes in the cells of the body,
especially blood vessels, causing the emergence of complications of
diabetes affecting the eyes and kidneys and nervous system and may lead
to death (Frier, et al.,1999).

There are other clinical symptoms, such as thirst, increased urination,
ketone acid, high blood cholesterol, increased triglyceride and general
weakness (Smith & Beckett, 2000), diabetes is classified into two types,
type 1 diabetes Formerly known as insulin-dependent diabetes (IDDM)
(Dahan et al., 2009). It occurs by destroying cells by T-cell pancreas,
which leads to insulin deficiency and usually occurs at the beginning of
childhood (Daneman, 2009). The first type is about 5-10% of diabetics
(Taplin, et al., 2008).

Type 2 diabetes is known as non-insulin-dependent diabetes or adult
diabetes (NIDDM),( Moore et al., 2003). About 85-90% of diabetics
(Adeghat et al., 2006) are characterized by an increase in triglycerides,
low HDL cholesterol and high levels of low-density lipoproteins (VLDL-
s) (Elnasri et al. Thernod, et al., 2009;) Type 2 diabetes (T2DM) become
a pandemic in the 21st century, an autosomal metabolic disease involving
complex interactions between multiple genes, pathways and
environmental factors, has been characterized by insufficient levels of
insulin production and the irregular balance of glucose (Gupta et al.,
2008). The identification and description of the T2DM gene
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scene become "important” for the development of targeted therapies and
preventive measures (Jamil et al., 2014).

Aim of study

Identify the relationship between loos of (GSTM1,GSTT1) gene and risk
factors such as sex, smoking, etc., and their contribution to the occurrence
of the type 2 diabetes .

Materials and Methods
Samples Collection

A total of 146 blood samples were collected by 96 samples from the
Diabetes and Endocrine Center in Th Qar Governorate for people with
type 2 diabetes. And 50 blood samples of healthy people (teaching,
students, and people with free work). Two to three ml of venous blood
was taken from the healthy and sick groups. Blood samples were placed
in container tubes on EDTA Anticoagulant and preserved at temperature
20-'C A form of information about the patient and healthy groups
including (age, smoking, area of residence, incidence of stress, and family
history).

DNA Extraction

DNA extraction from patient and healthy samples included several steps
based on the leaflet attached to Kit DNA Extraction manufactured by
Geneaid((Korean origin) :

Polymerase Chain Reaction (PCR)

PCR technique was used to amplify GSTM1 and GSTT1 genes according
to the method of (Rand et al., 1996). The following materials were used.
The sequence of the primers shown in Table 1 was used. The reaction
method was performed with a 20 pl reaction mixture as shown in Table 2,
based on the leaflet attached to Bioneer's Green Master Mix. After
completing all the additives, mix the samples with Vortex, then transfer
the samples to Thermo cycle and fill the device according to the program
shown in Table (1).
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Table (1) primers of Genes

Prime Primer Sequences Lengt] Tm | TA Refrence
rs hbp
GSTM | F ] 5- 22 64 | 59 | Al-Badran,
1 GAACTCCCTGAAAAGCT C]lCJ|AL&AI
R1AAAGC-3 22 Mayah, M. K.
5-GTTGGG CTCAAA TAT 64 | 59 | (2014).
ACG GTG G-3 clc
GSTT1 | F | 5-TTCCTT ACT GGT CCT 23 64 | 59 | Al-Badran,
CAC ATC TC-3 C]lC|AIL&AI-
20 Mayah, M. K.
R ] 5-TCA CCG GAT CAT 64 | 59 | (2014).
GGC CAGCA-3 clc

Tm: Melting temperature

F: Forward

R: Reverse

Ta: Annealing Temperature

The working method was performed with a 20 pL reaction mixture as
shown in the following table (2):

Table (2) represents the chemicals for the reaction mixture and its

sizes.
Chemicals Volume
Master Mix 5uL
Primer Forward luL One gene
Primer Reverse luL One gene
DNA suL
D.W 8uL
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Total 20uL

After completing all the additives, the samples were mixed with Vortex
for half a minute. The samples were then placed in a thermal cycler was
operated according to the following program:

Table (3) PCR condition for amplification of genes.

No . of Stage Temperature Time |No . of
Steps Cycle
1 Denaturation 1 94 C 3 min 1 Cycle
2 Denaturation 2 94 C 1 min
3 Annealing 59C 1 min 30
4 Extension 1 72C 1 min
5 Final Extension 72C 5min 1 Cycle

2

Detection of products of (PCR)

The method of electrical relay(elecrophorsis) itself to detect (DNA) But
with the use of DNA Marker, concentration of agarose (%1.2) And
dissolve it in 60 mL of TBE precipitate to become the final concentration
(2%) After detection by UV, the results were recorded as follows:

The appearance of the band at the 215 bp means the presence of the
GSTM1 gene and the appearance of the band at the 350 bp means that
the albumin gene is used as an internal control. While the presence of a
band at the 480 bp means the presence of the GSTT1 gene after
comparison with DNA Marker (Arand, et al., 1996)

Results

Loss of GSTM1gene was found to be 46.86% in patients samples while
28% was in healthy samples. In statistical analysis, GSTM1 deletion and
risk of type 2 diabetes were associated with approximately 2 and a half
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patients Compared to the healthy group of the gene (OR=2.27; 95%ClI=
4.73-1.08) While the risk of loss of GSTT1 1.51 in patients compared to
control group (OR = 1.51; 95% CI = 3.36-0.68). While GSTM1 and
GSTT1 were not at risk of type 2 diabetes when compared to the
comparison group was (12%) and a significant difference (OR = 1.10;
95% CI = 3.43-0.35) as shown in the following table:

Table (4) shows the Genetic patterns of the control groups and
patients .

95% CI* | OR Patients control Genetic patterns
%N.96 %N.50
1.0 | ®53.125)51 | (%72) 36 GSTM1(+)*
473-1.08]2.27 | (%46.87) 45 (%28) 14 GSTM1(-)*
1.0 (%70.83) 68 (%78) 39 GSTT1(+)*
336-0.68|1.51 | (%29.16)29 | (%22)11 GSTTL(-)*
— |10 (%43.75) 42 (%62) 31 | GSTM1,GSTT1(+)
3.43-035]1.10 (%9.37) 9 (%12) 6 GSTM1,GSTT1(-)

* (+) The presence of the gene *95% CI Confidence Interval
* (-) Loss of the gene * OR Odds Ration

Effect of gender difference GSTM1 and GSTTL1 in the
occurrence of type 2 diabetes.

A- Male:

The results of the current study showed that the risk of type 2 diabetes
increased by 3.20 when GSTM1 was lost in male patients and
significantly higher compared with healthy group (OR.3.20; 95% CI =
8.94-1.15). There was no significant difference in the lost of GSTT1
or both genes loss in male patients. As shown in the following table

).
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Table (5) Genotypes of GSTM1 and GSTT1 in control samples and
patients by sex (males).

95%CI° | OR Patient control Genetic patterns
%N=39 %N= 30
— |10 | w46.15)18 | (%73.33) 22 GSTML(+)
8.94 —1.15]3.20 | (%53.84) 21 | (%26.66) 8 GSTM1(-)
1.0 | (%71.79) 28 | (%76.66) 23 GSTTL(+)
3.86—0.43]1.29 | ®28.20)11 | (%23.33)7 GSTT1(-)
1.0 | (%33.33)13 | (%56.66) 17 | GSTM1,GSTT1(+)
5.16-0.18 [0.98 | (%7.69) 3 (%13.3)4 | GSTM1,GSTT1()

* (+) The presence of the gene *95% CI Confidence Interval

* (-) Loss of the gene * OR Odds Ration

B-Famale

The results of the current study showed that the incidence of infection in
female patients increased by (1.70) when GSTT1 was lost (OR = 1.70;
95% CI = 5.84-0.49) compared with the healthy group and the risk was
(1.69) when GSTT1 was lost (OR=1.69 ; 95%CI =5.05-0.57) while the
risk of infection increases by approximately one and a half when the

genes are lost together compared to the healthy group (OR

=.49; 1= 8.11- 0.62) difference as shown in the following table (6) :
95%ClI

Table (6) Genetic patterns of GSTM1 and GSTT1 in control samples

and patients by sex (females)
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95%CI" OR Patient Control Genetic patterns
%N=57 %N=20

1.0 | ®57.89)33 | (%70) 14 GSTM1(+)
5.05-057 | 1.69 | (%42.10)24 | (%30) 6 GSTM1(-)

1.0 | %70.17)40 | (%80) 16 GSTTL(+)
5.84—0.49 | 1.70 | (%29.82)17 | (%20) 4 GSTTL()

1.0 | %5087)29 | (%70)14 | GSTM1,GSTTL(+)
811-062|149 | (%1052)6 | (%10)2 | GSTMLGSTTL(-)

* (+) The presence of the gene *95% CI Confidence Interval
* (-) Loss of the gene * OR Odds Ration

C. Comparison of Genotypes of the two patient groups
according to age group:

The results of the study, when comparing the genotypes of patients by age
group, showed no significant differences in patients aged less than or
older than 50 years when the gene GSTT1 was lost (OR = 0.85; 95% ClI,
2.07-0.35). (2.20; 95% CI = 9.98-0.48), while there is significant
difference in GSTML loss (1.88) compared to healthy group (OR =1.88. ;
95% CI = 4.28-0.82). As in the following table (7):

Table (7) shows the comparison between genetic models of GSTM1
and GSTT1 in patient samples by age groups less and older than 50
years.
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) Patient
Patient
. group less )
95%ClI OR group older Genetic pattern
than 50
than 50 year
year
1.0 (%46.29) 25 | (%61.90) 26 GSTM1(+)
4.28-0.82 ]1.88 | (%53.70) 29 | (%38.09) 16 GSTML1(-)
1.0 (%72.22) 39 | (%69.04) 29 GSTT1(+)
2.07-0.35]0.85 | (%27.77) 15 | (%30.95) 13 GSTT1(-)
1.0 (%37.03) 20 | (%52.38) 22 | GSTM1,GSTT1(+)
9.98-0.48 |2.20 | (%11.11)6 (%7.14) 3 GSTM1,GSTT1(-)

* (+) The presence of the gene *95% CI Confidence Interval

* (-) Loss of the gene * OR Odds Ration

Molecular genetics study

DNA samples from the control group and patients were detected by
electrophoresis on 0.8% agarose gel following the( Sambrook et al.
1989) shown in Figure 1
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Figure 1 Electrophoresis of DNA on the agarose gel at a

concentration of 0.8%0

Figure 2 Electrophoresis for PCR products on the agarose gel at a
concentration of 2%.

M: Standard DNA (1000-3000bp)
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Lane 2,3 missing GSTM1 gene

Lane 4 missing GSTM1, GSTT1 genes
Lane 7 missing GSTM1 gene
Lane5,6,8,9 normal (contains three genes)

Discussion

Diabetes is one of the most common diseases in almost all countries. The
number of people with diabetes is increasing due to population growth,
urbanization, aging, obesity and low physical activity. Oxidation has been
shown to play a major role in causing type 2 diabetes. The reason for that
B-cell are low in antioxidant agents such as glutathione peroxide's and
catalase ( Amer , 2011). GSTs have multiple forms distributed among
different body tissues and play a key role in detoxification and tissue
damage prevention( Sheehan et al . 2001) There are many complex
mechanisms in the human body to protect the body against environmental
factors, including inappropriate food, smoking, ultraviolet radiation and
free radicals that result from irregular oxidation. People differ slightly in
the production of anti-toxin, which are susceptible to various diseases,
such as Diabetes Glutathione is important as neutralizing free radicals
(Guengerich,. 1992 Grant et al ,. 2006).

The results of the present study showed a table (1). The percentage of
patients in urban areas was 58.33%, while those living in rural areas
reached 41.66%. There was no significant difference between the urban
and rural areas and the percentage of (P.0.616). This is because urban
dwellers are less active than rural dwellers, and rural dwellers are less
check to specialized centers and less to eat fast food (Al-Rajhi et a.,
2008) .
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The results of the current study showed that there were significant

differences in gender, with the highest percentage of females (59.37%)
and males (40.62%) that's agreed with results of (Amer et al., 2011) it's
showed (55%) females (45%) males, As well as the study by (Al-Badran
& Al-Mayah, 2014) where the percentage of females with type 2 diabetes
was 62.4%, while males were 37.6%.study of (Nowier et al., 2009),
recorded the percentage of females is (65.52%) and males (34.48%).

This study differed from a study conducted by (Mosser et al., 2012),
which showed that there was no significant difference between male and
female infection rate (P = 0.88). It also differed from the study conducted
by (Porojan et al., 2015), which showed that there was no significant
difference between the sexes, as the value of( P = 1.2) was also different
from the study conducted by(Pinheiro,. et al ,. 2013) Which showed that
there was no effect of sex difference among patients with diabetes where
value. (P = 0.59). The main factors that make females higher than males
are higher oxidative stress in males than females. High levels of estrogen
in females protect them from aging by Regulate the expression of genes
related to oxidation (Vina et al., 2011).

References

AR Ao ae g g sland aBBlSH dgana SUE ) gl ailly auly Sl aal
2001 ple dwsball 30 S dlablaa B g Sl £1d (i pa dailg Al d | (2008) G
215 209 :pa, als AU asll (uabad) alaal) Apalal) £30 S dlas 2006 4ulid

Adeghate, E.; Schattner. P. & Dunn, E. An update on the etiology and
epidemiology of diabetes mellitus. Ann. N. Y. Acad. Sci.,
.1084:1-29 (2006).

96


https://jutq.utq.edu.iq/index.php/main

University of Thi-Qar Journal Vol. 13 No.4 DEC 2018
Web Site: https://jutg.utg.edu.iq/index.php/main
Email: journal@jutq.utq.edu.iq
Al-Badran, A. I. & Al-Mayah, M. K. Association between GSTT1 and

GSTM1 genes polymorphisms and Type Il diabetes Miletus
patients in Basra Irag. Int. J. Curr. Microbial. App. Sci., 3: 288-
299. (2014).

Amer, M. A.; Ghattas, M. H.; Abo-EIMatty, D. M.; & Abou-EI-Ela,
S. H. Influence of glutathione S transferase
polymorphisms on type-2 diabetes mellitus risk.
Genet Mol. Res., 10: 3722-3730. (2011).

Arand, M.; Muhlbaur, R.; Hengstler, J.; Fuch, J.; Winckler, |. &
Oesch, F. A multiples polymerase chain reaction
protocol for the simultaneous analysis of the
glutathione S- transferase GSTM1 and GSTT1 polymorphism.
Anal. Biochem., 236: 184-186(1996).

Dahan, A. & McAfee, S. G. A proposed role for the psychiatrist in the
treatment of adolescents with type | diabetes. Psychiatr. Q.,
80:75-85. (2009).

Daneman, D. State of the world's children with diabetes. Pediatr
Diabetes, 10:120-126. 2009.

Elnasri, H. A. & Ahmed, A. M. Patterns of lipid changes among type 2
diabetes patients in Sudan. East Mediterr Health J., 14: 314-324.
(2008).

Frier, B.M.; Truswell ,A.S.; Shepherd, J.; Delooy, A. and Jung, R.
diabetes mellitus, and nutritional and metabolic diaorders. In:
(Haslett C., Chilrevs E.R., Hunter J.A.A. and Boon
N.A., eds.), “Davidson’s Principles and Practice of
Medicine”, 8th edition, P: 472, Harcourt Publisher Limited,
London. (1999).

97


https://jutq.utq.edu.iq/index.php/main

University of Thi-Qar Journal Vol. 13 No.4 DEC 2018
Web Site: https://jutg.utg.edu.iq/index.php/main
Email: journal@jutq.utq.edu.iq
Grant, S. F.; Thorleifsson, G.; Reynisdottir, I.; Benediktsson, R.;

Manolescu, A. & Sainz, J. Variant of transcription
factor 7-like 2 (TCF7L2) gene confers risk of type 2
diabetes. Nat. Genet., 38: 320-323. (2006).

Gupta, V.; Khadgawat, R.; Saraswathy, K. N.; Sachdeva, M. P. &
Kalla, A. K. Emergence of TCF7L2 as a most
promising gene in predisposition of diabetes type II. Int. J. Hum.
Genet. 8: 199-215. (2008).

Guengerich, F. P. (1992). Characterization of human cytochrome P450

enzymes. FASEB J., 6: 745-748.

Jamil, K.; Kandula, V.; Kandula, R.; Asimuddin, M; Joshi, S. &
Yerra, S. K. Polymorphism of CYP3A4 2 and eNOS
genes in the diabetic patients with hyperlipidemia

undergoing  statin  treatment. Mol. Biol. Rep., 41(10):
6719-6727. (2014).

Moore, K. R.; Harwell, T. S.; McDowall, J. M.; Helgerson, S. D. &
Gohdes, D. Three-year prevalence and incidence of
diabetes among American Indian youth in Montana
and Wyoming, 1999 to 2001. J. Pediatr., 143: 368- 371(2003)..

Mosser, E.; Nezhad, S. R.; Saadat, M. & Azarpia, N. Study of the
association between glutathione S-transferase (GSTM1, GSTTL,
GSTP1) polymorphisms with type Il diabetes
mellitus in southern of Iran. Mol. Biol. Rep., 39:
10187-10192. (2012)

Nowier, S. R.; Kashmiry, N. K.; Abdel Rasool, H. A.; Morad, H. &
Ismail, S. Association of Type 2 Diabetes Mellitus
and Glutathione S Transferase (GSTM1 and

98


https://jutq.utq.edu.iq/index.php/main

University of Thi-Qar Journal Vol. 13 No.4 DEC 2018
Web Site: https://jutg.utg.edu.iq/index.php/main
Email: journal@jutq.utq.edu.iq
GSTT1) Genetic Polymorphism. Res. J. Med.

Scien., 4:181-188 .(2009).

Pinheiro, D. S.; Rocha- Filho, C. R.; Mundim, C. A., Junior Pde, M.;
Ulhoa, C. J. Reis, A. A. & Ghedini, P. C. Evaluation of
Glutathione S-Transferase  GSTM1 and GSTT1 Deletion
Polymorphisms on Type-2 Diabetes MellitusRisk. PloS One.
8:1-5. (2013).

Porojan, M. D.; Bala, C.; llies, R.; Catana, A.; Popp, R. A. &
Dumitrascu, D. L. Combined glutathione transferase
MZ1/T1 null genotypes is associated with type 2 diabetes mellitus.
Clujul Medical, 88: 159-163. (2015).

Sambrook, j.; Fritsch, E. F. & Maniatis, T. Molecular cloning Cold

spring harbor laboratory press New York. (1989).
Shaikh, M. K.; Devrajani, B. R.; Shaikh, A.; Shah, S. A.; Shaikh, S.
& Singh, D. Plasma homocysteine level in patient

with diabetes mellitus. World applied Sciences Journal, 16:
1269-1273. (2012).

Sheehan, D.; Meade, G.; Foley, V. M. & Dowd, C. A. Structure,
function and evolution of glutathione transferase:
implications for classification of non- mammalian members of an
ancient enzyme superfamily. Biochem. J., 360: 1-16 .(2001).

Smith, A. F. & Beckett, G. J. (2000). Lecture notes on clinical
Biochemistry, 6th ed. Blackwell Scientific Ltd,
Oxford,UK,pp:546

Taplin, C. E. & Barker, J. M. Autoantibodies in type 1 diabetes.
Autoimmunity, 41:11-18.

99


https://jutq.utq.edu.iq/index.php/main

University of Thi-Qar Journal Vol. 13 No.4 DEC 2018
Web Site: https://jutg.utg.edu.iq/index.php/main
Email: journal@jutq.utq.edu.iq
Therond, P. (2009). Catabolism of lipoproteins and metabolic syndrome.

Curr. Opin. Clin. Nutr. Metab. Care., 12: 366-371.
(2008).

Vina, J.; Gambini, J.; Grueso, R. L.; Abdelaziz, M. K.; Jove, M. &
Borras, C. Females live longer than males: Role of

oxidative stress. Curr. Pharm. Des., 17: 3959-3965. (2011).

Zia, M. A. ; Aslam, M.; Jafri, S. & Ahmed, I. Enzyme based self -
prepared kit to measure the glucose concentration in
comparison with standard kit. World Applied
Science Journal. 19:70-76. (2012).

100


https://jutq.utq.edu.iq/index.php/main

