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Background: Glutathione S-transferase (GST) encoded by the polymorphic GSTM1 and GSTT1 gene is one
of the major enzymes in human breast tissue that have been associated with several drug-induced toxicities
and cancer in various tissue. The study was aimed to evaluate the association between GSTM1 and GSTT1
variants and breast cancer (BC) risk in Sudanese women.

Subjects and Methods: 118 patients and 100 controls were recruited in this study. 5 ml of the blood sample
were collected from each participant. DNA was extracted and GSTM1 and GSTT1 gene polymorphisms
were genotyped by Polymerase Chain Reaction (PCR).

Results: Significant differences for the risk factors between cases and controls were observed, such as
menopausal status (P= 0.001), age at menarche (P=0,036), marital status (P= 0.013), and parity (P=
0.023). GSTT1 null genotype had an increased risk factor of (BC) <0.0001, OR 7.24, and 95%CI (2.9067-
18.0688). GSTM1 genotypes were not significantly associated with (BC) (P = 0.251). Also, the combination
of GSTT1 null and GSTM1 present via GSTT1 present and GSTM1present genotypes had an increased
susceptibility to (BC) 14.67 times (OR= 14.67, 95%CI= 5.22-41.19, p> 0.0001).

Conclusion and Recommendation: In conclusion, the GSTT1 gene was associated significantly with (BC);
thus the use of the GSTT1 gene may be useful for screening of the earlier investigation for (BC) should be
recommended.
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Introduction

Breast cancer (BC) institutes as a core of public practically 400,000 subjects were passing away in
health problem with a cosmopolitan concern. the year 2002.

Annually around a million new cases are diagnosed. (BC) is defined as the reciprocal site-specific
Thereinafter, consequentially about 4.4 million malignancy that affecting women of different ages,
women are still alive with the ailment and and influenced by multicultural, multiethnic, and

other diverse genetic- environmental components.
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Therefore, the utmost collective reasons cause
abundant mortality incidences in women diagnosed
with breast tumors as diverse and international
hygienic measures. !

Nevertheless, (BC) always remains as the first or
the second most common malignancy of females’
type invades in African societies. The incidences
and mortality rates are predicted to be increased
rapidly. ! Most African (BC) patients die at a
young age through diminutive treatment and
inadequacy of medical supply and lack of good
therapeutic supervision as it was validated by
several investigators. 11014

In Sudan, (BC) is a multifaceted disease and his
etiology remains indistinguishable and the peril
factors are elucidating merely a minor proportion of
cases. 214

Recently, many studies were performed to
investigate the hazard factors for the occurrence of
(BC) such as age, exogenous hormones, lifestyle,
ionizing radiation environmental factors, genetics
and reproductive events (pregnancy, breastfeeding,
menarche, and menopause). 4!

Glutathione S-transferases (GSTs) are usually
contributed to the metabolism of environmental
factors such as carcinogens, reactive oxygen
species, and chemotherapeuticagents. (>

They are generated catalyzing reactions against
electrophilic bonds through glutathione. ™" The
GSTs are made up of four major groups: GST,
GST, GST, and GST. Moreover, GST-M1 and
GST-T1 are isolated isoforms of glutathione
transferase enzymes which are contributed to the
metabolism of the most chemicals compound and
may act as carcinogens.

GSTM1 and GSTT1 are allocated or sited on
chromosome  glland1pl3correspondingly.™'The
obliteration of these genes is allied with a lack of
enzyme activity and amplified the vulnerability to
cancer.”? A recent study indicated that the GSTT1
erasure was connected with augmented recurrence
risk, while GSTML1 interconnected with nastiest
prognosis limitations at diagnosis. ! Previous
studies reported that both GSTM1- and GSTT1-null
polymorphisms are associated with an increased
risk of (BC) in the Asiansan and Portuguese
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populations. ¥ %! Recently, in the Sudanese

population many studies have reported that, the
prevalence of GSTM1 and GSTT1 deletion
homozygosity were reached 54.7% and 42.1%
respectively. Furthermore, these studies have ended
that 24.6% of Sudanese women lack both copies of
the studied genes. 2+ %!

The existing study is aimed to investigate the
presence or deletion of one or both of
GSTM1 and GSTT1 gene photocopies and their risk
factors associated with (BC) among Sudanese
women.

Subjects and methods

Subjects:

A total of 118 blood samples were collected in
EDTA-containing tubes from (BC) diagnosed
females who were participating in this study.
Hundred contest- aged females were used as a
control group. Each patient filled a standardized
questionnaire at the time of blood donation. The
questionnaire containing data on family history of
(BC), weight, height, reproductive histories age,
menstrual, age, and others (first degree relatives;
only mother, sister or daughters, and smoking
status). A written consent was obtained from each
participant.

Methods:

Genotyping: Genomic DNA was isolated from
blood samples using the QIAGEN DNA extraction
kit. The PCR was performed in 50 ul volume. The
Sequences of the GSTT1 forward and reverse
primers were )
>TTCCTTACTggT CCTCACATCTC®and ° T
CACCggATCA ngCCAgCA-s' Whereas,
the sequences for the GSTM1 forward and reverse
primers were;
5°-gAACTCCCTgAAAAgGCTAAAgGC-3" and 5‘-%
TT ggg CT CA AA TA T A CggTgg-3~ ."*®
Undoubtedly the null genotype was due to the
absence of GSTT1 and GSTM alleles rather than a
fiasco in the PCR analysis. Moreover, the co-
amplification of human B-globin was prepared by
using

5-CAACTTCATCCACQTTCACC-3'and 5'-g
AAgAgCCAAggACAggT AC-3
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Primers used as an internal control. The PCR
reaction was performed and completed in an applied
biosystem 9700 thermocyclers containing: 50-100
ng of genomic DNA; 200 nM of dNTPs; 100 pmol
of each, GSTT1, GSTML1, and bglobin primer; 1.5
units of Taq polymerase; 50 mM KCI 10 mM
Tris/lHCI (pH 9.2) and 2 mM MgCI2. Cycling
circumstances was an initial 4 min at 94°C for
denaturation, shadowed by 34 cycles of
denaturation 94°C for 1 minute 61°C for 45 s and
72°C for 90 s. produces A 268 base pair band was
amplified with B-globin primers indicating that the
PCR reaction is reliable. The presence of a 215 bp
and 480bp bands were indicated that GSTT1, and
GSTM1 heterozygote form or in an image of
homozygote correspondingly. While, their absence
Results:

Potential risk factors for (BC) are listed in (Table:
1). Menopausal status and parity were showed
significant differences between cases and controls
(P= 0.001 and 0.023 respectively). A higher
frequency of (BC) patients was reported among
women with age at menarche of less than 13years
p=0.036 (Table: 1).

1)
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along with the presence of the internal control band
indicated the Null GSTT1 together with GSTM1
consecutively.

Statistical analysis:

The data was analyzed by using SSPS version 20
IBM. Descriptive measures such as the chi-square
(X2) test. This test was used to evaluate the
associations  between different genotypes of
GSTM1land GSTT1 micro- variant isolates. In the
current existing study, the outcomes of the
comparison apprehended between the breast
carcinoma versus control subjects, were considered
to stand significant if the P< 0.05. Odds ratios
(ORs) and CI 95% band (B-globin gene length is
268 bp) figure 1.

Genotype of GSTT1 and GSTM1 were assessed by
multiplex PCR in 118 patients and 100 healthy
controls. The presence of genotypes of GSTT1 and
GSTM1 was indicated by a band of 480 bp and
215 bp respectively. The null genotype was
indicated by the presence of the internal control
band (B-globin gene length is 268 bp) in (Fig:

Figure 1: Detection of GSTT1&GSTM polymorphism using PCR method. PCR-
Lanel: Control negative PCR, lane2: Control 3 globin +GSTM1, lane3: 3 globin:
lane5: 100-bp DNA marker, lane6&7: Control 8 globin+GSTT1, lane8: Control 13
globin+tGSTM1+GSTT1

In the contemporary study, the frequency of the
GSTT1 null genotype was 51.7% in cases and
16% in controls. GSTT1 null genotype was

associated with an increase in BC risk (P
<0.0001) (Table: 2). While the frequency of the
GSTM1 null genotype was 56.8% in cases and
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49% in control subjects (Table: 2). GSTM1 null
genotypes disclosed no significant difference
between (BC) patients and controls (P = 0.251) as
presented in (Table: 2).

The combination of the GSTT1& GSTML1 present
and GSTT1& GSTM1 null genotypes were
revealed significant differences between cases and
control (p <0.0001), OR 7.24, and 95%ClI
(2.9067-18.0688).The GSTT1& GSTML1 presence
via a combination of GSTT1 null and GSTM1
presence genotypes were found to be significantly
different among cases and controls (p<0.0001),
OR 14.6667, and 95% CI (5.2218-41.1948).
Additionally, cases harboring GSTT1 null and

1360

GSTML1 were being as seven times as the risk of
control groups (Table: 3).

Logistic regression was used to weight and
clarifies the most explanatory variable that
contributing significantly to the susceptibility of
(BC). Cases and control were used as dependent
variables while GSTT1 and GSTM1 genotypes,
parity, and age at menarche as explanatory
variables. The result explained that the GSTTI
genotype was the only descried as a significant
factor contributed to (BC) susceptibility, while
others were excluded from the model (Table:4).

Table 1 Characteristics (Risk factor) of breast cancer patients (N=118) and co

Factors/ P values Cases Control
Main age = SD 445 +£11.9 40.2 + 8.6
Age group P = 0.05

25-35 25 28
36-45 36 a7
46-55 29 22
>56 11 3
Age at menarche P = 0.01

<13yrs 38 17
>13yrs 80 83
BMI P =0.04

Underweight 10 2
Normal 39 31
Overweight 42 36
Obese 27 31
Family history of cancer P = 0.43

Yes 22 15
No 39 42
No response 57 43
Menopause status P = 0.001

Postmenopausal women 53 23
Pretmenopausal women 65 77
Age at first full term pregnancy P =0.48

No pregnancy 54 42
<29 37 39
>29 27 19
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Table 2: GSTT1 and GSTM1 genotypes frequencies and breast cancer risk

Genotypes Cases Controls P
GSTM1 Present  51(43.2%)  51(51%) 0.251
GSTM1 Null  67(56.8%)  49(49%)

GSTT1 Present  57(48.3%)
GSTT1 Null  61(51.7%)

84(84%)  <0.0001

16(16%6)

Table 3: combination of GSTT1 and GSTM1 genotypes and breast cancer risk

Combination Cases Controls P value OR 95% CI
GSTT1 + (+) GSTM + 17 44 <0.0001 7.24 2.9067-18.0868
GSTT1 - (+) GSTM - 28 10
GSTT1 + (+) GSTM + 17 44 0.0109 2.5235 1.2374-5.5463
GSTT1 + (+) GSTM - 39 40
GSTT1 + (+) GSTM + 17 44 <0.0001 14.6667 5.2218-41.1948
GSTT1 - (+) GSTM + 34 6
GSTT1 + (+) GSTM - 39 10 0.0145 2.73 1.1714-6.3624
GSTT1 - (+) GSTM + 28 10
GSTT1-(+) GSTM + 34 6 0.22 2.024 0.6544-6.2587
GSTT1- (+) GSTM - 28 10
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Table 4: GSTT1 the main factor causes susceptibility to breast cancer

Covariate included in the model

P value OR 95%ClI

GSTT1 present

>0.0001 0.137

0.062 - 0.306

Variables removed from the logistic regression equation are GSTM genotype, Parity, Age at menarche, and
Menopause P values are 0.923, 0.301.0.137, and 0.332 respectively.

Discussion

The current study was indicated a higher
incidence rate of (BC) among the ages ranging
from (36 - 45 years) of age class. This finding
designated an increase in infection degrees and
prevalence rates of (BC) among young and
premenopausal women. Moreover, certain risk
factors were associated significantly with (BC),
and they incorporated with the tribal stocks that
exhibited a significant difference between cases
and controls (P<0.001).

In menopausal women a significant difference
was recorded among cases and controls, with the
highest frequency registered in postmenopausal
women among cases (P =0.001). This finding
shared the same conformity with some previous
studies. 273

The parity showed a significant difference
between (BC) patients and control subjects. A
higher frequency of (BC) ailment was registered
among multiparous women (P=0.023). This
finding is in the same consistency with the
aforementioned studies publicized by voluminous
researchers.!?"*0!

Remarkably, the existent study bared a significant
difference between cases and their controls. A
higher frequency of (BC) was verified in age
being less than 13years (P = 0.036) at menarche.
A previous study was conducted to study the
menarche age among African Americans and
white skin nations, The study authenticated the
difference of around 6 months in ages for African
Americans when compares for those of white
pedigrees ¢ 14

This finding is potentially has a great impact on
(BC) risk perils. Besides; this outcome may refer
to the combination of early age at menarche with
postmenopausal. Not only has the standing result
attributed to explain higher rates of (BC) among
women but also, maybe due to long periods of
exposure to the sexual hormones.

Interestingly, to our knowledge, this is the first
genetic_study completed at the molecular basis
with the associations of GSTs with (BC) in the
Sudanese population and being the baseline data
for further studies regarding (BC) and their
therapeutic complications.

Copious studies regarding the factors that have
had an important role in the disease susceptibility
are reported with the association of genes
encoding phase Il enzymes such as GSTT1 and
GSTM1. [ 3% 32 1y the current study, we
investigate the role of GSTT1 and GSTMLlin
susceptibility to (BC) in patients and healthy
controls. The prevalence of GSTT1 null
homozygote was higher in (BC) patients than
control (51.7% to 16% respectively). The
distribution of GSTM1 null homozygote was
higher in Sudanese women, but no significant
differences existing between (BC) patients and
controls (56.8% to 49% respectively).

The frequencies of homozygote null genotypes of
GSTT1, and GSTML in the present study were
initiated normally in GSTM1, while there was a
frequent GSTT1 null genotype among cases
when compared with controls. Our controls
GSTT1 null genotype was in agreement with the
frequencies presented and reported in the
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literature for the Caucasians population.**!

However, in (BC) patients the GSTT1 null
genotype was comparable to Asians and higher
than Arabs and African populations.®® This
finding indicated that GSTT1 null genotype has a
significant effect in increasing the (BC) risk in
Sudanese women. This outcome shared the same
line with the result of both meta-analysis studies.
37381 This verdict might be biologically
explained by the fact that a decrease in GST
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