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INVESTIGATION

A study of the association of glutathione S-transferase M1/T1 
polymorphisms with susceptibility to vitiligo in Egyptian patients*
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Abstract: BACKGROUND: The association of glutathione S-transferases M1/T1 (GSTM1/T1) null polymorphisms with vitiligo 

was proposed in several studies including two Egyptian studies with contradictory results. 

OBJECTIVE: The aim here was to assess the association between GSTM1/T1 null polymorphisms and the susceptibility to vitiligo 

in a larger sample of Egyptian patients with generalized vitiligo. 

METHODS: This study included 122 vitiligo patients and 200 healthy controls that were age, and gender matched. Assessment 

of GSTM1/T1 gene polymorphisms was done using a multiplex polymerase chain reaction (PCR). 

RESULTS: Increased odds of generalized vitiligo was observed with the null genotypes of GSTM1 and GSTT1 polymorphisms 

(P<0.05). Controls with GSTM1 null/GSTT1+ heterozygosis presented with a 2.97 odds protection from having generalized 

vitiligo (OR=2.97, 95%CI=1.1-7.7) (P=0.02) compared with patients. 

STUDY LIMITATIONS: Small sample size of patients. 

CONCLUSIONS��7KLV�VWXG\�VKRZHG�D�VLJQLÀFDQW�WUHQG�WRZDUGV�DQ�DVVRFLDWLRQ�ZLWK�WKH�FRPELQDWLRQ�RI�WKH�*670��*677��GRXEOH�
null polymorphism and generalized vitiligo. Individuals with GSTM1 null/GSTT1+ heterozygosis have a 2.97 odds protection 

IURP�KDYLQJ�JHQHUDOL]HG�YLWLOLJR�FRPSDUHG�ZLWK�SDWLHQWV��,W�ZDV�LV�WKH�ÀUVW�WLPH��WR�RXU�NQRZOHGJH��WKDW�VXFK�DQ�DVVRFLDWLRQ�
has been reported. 
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INTRODUCTION

9LWLOLJR� LV� D� VNLQ� GLVHDVH� UHODWHG� WR� XQLGHQWLÀHG� HQYLURQ-

mental triggers and numerous susceptibility genes. Candidate gene 

OLQNDJH�DQG�JHQHWLF�DVVRFLDWLRQ�UHSRUWV�KDYH�LQYROYHG�D�QXPEHU�RI�
possible contributory loci, although there is little data.1 Multiple 

factors and overlapping pathogenetic mechanisms are suggested 

for the disorder; however, the cellular mechanisms resulting in the 

loss of functional epidermal melanocytes is still obscure.2 Increas-

ing evidence indicates that oxidative stress is considered to be one 

of the possible pathogenic events in melanocyte degeneration. An 

increased intracellular production of reactive oxygen species due to 

mitochondrial impairment and a compromised antioxidant status 

can lead to cellular disruption and consequently, vitiligo.3

Members of the glutathione S-transferases (GSTs) super-

JHQH�IDPLO\�DUH�NQRZQ�WR�KDYH�D�YLWDO�UROH�LQ�WKH�GHWR[LÀFDWLRQ�RI�

several endogenic oxidative stress products and exogenic carcin-

ogens.4 In humans, GST family comprises numerous microsomal, 

cytosolic and mitochondrial proteins. Eight evident classes have 

EHHQ�DWWULEXWHG� WR� WKH�F\WRVROLF� IDPLO\��DOSKD��NDSSD��PX��RPHJD��
pi, sigma, theta, and zeta. The GST mu class, coded by the GSTM1 

gene, is situated in the short arm of chromosome 1 (1p13.3).5 The 

GST theta class, coded by the GSTT1 gene, is situated on the long 

arm of chromosome 22 (22q11.23).6 Glutathione S-transferase M1 

and GSTT1 gene demonstrate an inherited homozygous deletion 

SRO\PRUSKLVP��QXOO�JHQRW\SH��WKDW�LV�OLQNHG�WR�ODFN�RI�HQ]\PH�DF-
WLYLW\��$� KHLJKWHQHG� ULVN� WR� GLVHDVHV� UHODWHG� WR� R[LGDWLYH� VWUHVV� DV�
malignancies, respiratory and cardiovascular disorders is found in 

individuals with homozygous deletion polymorphism.2
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In 2007, Uhm et al7� ÀUVW� LQYHVWLJDWHG� WKH� UHODWLRQVKLS� EH-

WZHHQ�WKH�ULVN�RI�YLWLOLJR�DQG�LWV�DVVRFLDWLRQ�WR�*670��DQG�*677��
gene polymorphisms. Subsequently, several epidemiological stud-

ies have aimed to evaluate this association in diverse ethnicities, 

including two studies performed with an Egyptian population.8-11 

However, no clear consensus was reached. The studies until now 

performed with Egyptian patients besides being very scarce, had 

contradictory results. In order to provide better evidence of such 

DVVRFLDWLRQ�ZLWK�YLWLOLJR�ULVN�LQ�(J\SWLDQ�SDWLHQWV��ZH�IXUWKHU�HYDO-
uated GSTM1 and GSTT1 gene polymorphisms in vitiligo suscepti-

bility in a relatively larger number of patients than those reported in 

the two previous studies. 

METHODS

We conducted a case-control study on 122 Egyptian patients 

(89 females and 33 males) with generalized vitiligo. Activity of vitiligo 

was based on the emergence of new areas of disease, or the enlarge-

ment of previous lesions in the last 3 months prior to presentation.12 

As controls, two hundred (142 females and 58 males) age and sex 

matched healthy volunteers, who did not have any autoimmune dis-

orders nor any personal or family history of vitiligo were analyzed. 

All enrolled individuals were selected from the Dermatology out-

SDWLHQW�FOLQLFV�RI�WKH�1DWLRQDO�5HVHDUFK�&HQWUH�DQG�$LQ�6KDPV�8QL-
versity hospital. All individuals signed an informed consent before 

FRQWULEXWLQJ�LQ�WKLV�VWXG\��$Q�DSSURYDO�IRU�WKLV�ZRUN�ZDV�REWDLQHG�E\�
the ethical committee of WKH�1DWLRQDO�5HVHDUFK�&HQWUH��*L]D��(J\SW.

Analysis of GSTM1 and GSTT1 polymorphisms

*HQRPLF�'1$�ZDV�SUHSDUHG� IURP�SHULSKHUDO� EORRG� O\P-

SKRF\WHV� IURP� DOO� VXEMHFWV� XVLQJ�4,$� DPS�'1$��PLQL� .LW� �4,$-

*(1(� ,QF��� *HUPDQ\��� 7KH� *670�� DQG� *677�� SRO\PRUSKLVPV�
were genotyped by multiplex PCR using the -globin gene as a 

SRVLWLYH� FRQWURO� IRU� DPSOLÀFDWLRQ�� 7KH� SUHVHQFH� RI� *670�� DQG�
*677��\LHOGHG�VSHFLÀF�SURGXFWV�RI�����DQG�����ES��UHVSHFWLYHO\��LQ�
addition to the control -globin product which was 268 bp. The fol-

lowing primers were used to amplify GSTM1 gene: 5\-GAG GAA 

CTC CCT GAA AAG CTA AAG-3/ (forward) and 5\- CTC AAA 

TAT ACG GTG GAG GTC AAG-3/ (reverse). The GSTT1 gene was 

DPSOLÀHG�ZLWK�WKH�IROORZLQJ�SULPHUV�����77&�&&7�$&7�**7�&&7�
CAC ATC TC-3\ (forward) and 5\-TCA CCG GAT CAT GGC CAG 

CA-3/ (reverse). The -globin gene loci were CAACTTCATCCAC-

GTTCACC and - GAAGAGCCAAGGACAGGTAC. PCR reaction 

conditions of 25μL were: initial denaturation 94°C for 5 min; 35 cy-

FOHV�RI����&�IRU����V�����&�IRU����V��DQG����&�IRU����V��ZLWK�ÀQDO�H[WHQ-

VLRQ�RI����&�IRU���PLQ��$PSOLÀHG�3&5�SURGXFWV�ZHUH�DQDO\]HG�IRU�
VXFFHVVIXO�DPSOLÀFDWLRQ�RQ����DJDURVH�JHO�HOHFWURSKRUHVLV�VWDLQHG�
with ethidium bromide.

Statistical analysis

Analysis of the data was done by the statistical program for 

social science (SPSS) 15.0.1 for Windows; SPSS Inc, Chicago, IL, 2001. 

Continuous data were described using mean and standard deviation 

(SD). Categorical variables were expressed as frequencies and per-

cent. Comparison between two means and more than two means was 

GRQH�XVLQJ�VWXGHQW� W�WHVW�DQG�$129$�WHVW�UHVSHFWLYHO\��&KL�VTXDUH�
test was used when associating two categorical variables while Fish-

er’s exact test was used if the expected count was less than 5 in more 

than 20% of cells. Logistic regression was used for calculating odds 

UDWLR��3�YDOXHV�������ZHUH�FRQVLGHUHG�VLJQLÀFDQW�LQ�DOO�WHVWV��

RESULTS 

One hundred and twenty-two Egyptian patients with gen-

eralized vitiligo were enrolled in the study, 89 (73.0%) were females 

and 33 (27.0%) were males. The disease was active in 63.1% of the 

patients and was stable in 36.9%. Their ages ranged from 10-71 

years, with a mean ± SD of 29.8 ± 12.7 years. Disease duration was 

from 0.5 to 11 years with a mean ± SD of 2.7 ± 1.8 years. Family his-

tory was positive in 31.0 % of patients.

The control group included 200 subjects, 142 (71%) females 

and 58 (29%) males. Their ages ranged from 11-73 years with a mean 

��6'�RI�������������\HDUV��1R�VLJQLÀFDQFH�ZDV�QRWLFHG�UHJDUGLQJ�WKH�
age and gender amongst the studied groups (P-value > 0.05).

Genotype distribution of the GSTM1 and GSTT1 polymor-

phisms between patients with generalized vitiligo and controls 

Regarding the gene polymorphism frequencies in gener-

alized vitiligo, the GSTM1+/null, GSTT1+/null and double null 

polymorphisms was 47.5%, 52.5%, 48.4%, 51.6% and 9.8%, respec-

tively. The combined GSTM1 and GSTT1 gene polymorphisms, 

GSTM1+/GSTT1+, GSTM1-/GSTT1+, GSTM1+/GSTT1-, were 

5.7%, 42.6% and 41.8%, respectively; whereas in controls, GSTM1+/

null, GSTT1+/null and double null was 44.5%, 55.5%, 59%, 41% and 

4% respectively. The combined GSTM1 and GSTT1 gene polymor-

phisms, GSTM1+/GSTT1+, GSTM1-/GSTT1+, GSTM1+/GSTT1-, 

were 7.5%, 51.5%, and 37%, respectively (Table 1, Figure 1).

Compared to the control group, no association was detected 

with either GSTM1+/null nor GSTT1+/null and generalized vitiligo 

(P>0.05, OR =0.885, 95% CI=0.56-1.3; P>0.05 OR=1.5, 95%CI=0.97-

2.4, respectively).

To evaluate the combined effect of GSTM1 and GSTT1 

gene polymorphisms in generalized vitiligo, both present types 

of GSTM1 and GSTT1 genes as well as GSTM1null/ GSTT1+, and 

GSTM1+/ GSTT1null were compared to both double null types 

ZLWKLQ� WKH� SDWLHQW� JURXS��$� VLJQLÀFDQW� DVVRFLDWLRQ� RI� WKH� GRXEOH�
null genotype was detected with generalized vitiligo susceptibility 

(P<0.05, OR=0.382, 95%CI=0.15-0.96); while GSTM1null/ GSTT1+ 

was associated with a 2.97-fold lower odd of having the disease 

(P<0.05, OR=2.97, 95%CI=1.1-7.7). 

Analyzing the association between GSTM1+/null, GSTT1+/

null gene polymorphisms and the clinical features and family his-

WRU\�LQ�SDWLHQWV�ZLWK�YLWLOLJR��QR�VLJQLÀFDQW�UHODWLRQVKLS�ZDV�IRXQG�
with either age, disease duration, family history, or disease activity 

�7DEOH�����7KHUH�ZDV�DOVR�QR�VLJQLÀFDQW�UHODWLRQVKLS�ZLWK�WKH�FRP-

bined analysis (P-value>0.05) (Table 3).

Comparison of GST polymorphisms frequencies between 

males and females

Furthermore, we investigated if the frequencies of GST 

polymorphisms were different between males and females. The to-

tal number of patients who harbored GSTM1+ was 58 [17 (29.3%) 

males and 41 (70.7%) females], whereas 64 patients had GSTM1 null 

genotype [16 (25.0%) males and 48 (75.0%) females]. Meanwhile, 

59 patients harbored GSTT1+ genotype [16 (27.1%) males and 43 

(72.9%) females] while 63 patients [17 (27.0%) males and 46 (73.0%) 
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TABLE 1: Comparison of GSTM1/GSTT1 frequencies between controls and generalized vitiligo

Genotype Group OR (95% CI) P-value

Control(n=200) Generalized(n=122)

N % N %

GSTM1 Present 89 44.5 58 47.5
0.885(0.56-1.3) 0.59c

1XOO 111 55.5 64 52.5

GSTT1 Present 118 59.0 59 48.4
1.5(0.97-2.4) 0.06c

1XOO 82 41.0 63 51.6

18// Positive 8 4.0 12 9.8
0.382(0.15-0.96) 0.03c*

1HJDWLYH 192 96.0 110 90.2

GSTM1/GSTT1 +/ + 15 7.5 7 5.7 3.2(0.90-11.4) 0.07L

-/ + 103 51.5 52 42.6 2.97(1.1-7.7) 0.02L*

+/ - 74 37.0 51 41.8 2.17(0.83-5.7) 0.1L

'RXEOH�1XOO 8 4.0% 12 9.8 1

TABLE 2: Analysis of the GSTM1/T1 frequencies with the studied variables

GSTM1 GSTT1 1XOO
Present 1XOO P- value Present 1XOO P-value Present 1XOO P- value

Sex Male n(%) 17 (29.3%) 16 (25%)
0.592c

16 (27.1%) 17 (27%)
0.987c

4 (33.3%) 29 (26.4%)
0.733c

Female n(%) 41 (70.7%) 48 (75%) 43 (72.9%) 46 (73%) 8 (66.7%) 81 (73.6%)

Activity Stable n(%) 21 (36.2%) 24 (37.5%)
0.882c

22 (37.3%) 23 (36.5%)
0.929c

5 (41.7%) 40 (36.4%)
0.758F

Active n(%) 37 (63.8%) 40 (62.5%) 37 (62.7%) 40 (63.5%) 7 (58.3%) 70 (63.6%)

Family History 1HJDWLYH�Q��� 42 (72.4%) 49 (76.6%)
0.599c

44 (74.6%) 47 (74.6%)
0.997c

11 (91.7%) 80 (72.7%)
0.292F

Positive n(%) 16 (27.6%) 15 (23.4%) 15 (25.4%) 16 (25.4%) 1 (8.3%) 30 (27.3%)

Age (Mean ± SD) 30.28 ±12.77 29.38 ±12.77 0.698t 30.13 ± 13.1 29.56 ± 12.43 0.806 t 29.23 ± 12.1 35.58 ± 17.1 0.101 t

Duration (Mean ± SD) 2.83 ± 1.68 2.73 ± 1.94 0.775 t 2.45 ± 1.52 3.14 ± 2.01 0.036 t 2.84 ± 1.84 2.25 ± 1.29 0.281 t

&�&KL�VTXDUH��/�/RJLVWLF�UHJUHVVLRQ��
���6LJQLÀFDQW���

F: Fisher exact test, t: t-test, c: Chi square

56 
A

ly D
G

, S
alem

 S
A

, A
m

r K
S

, A
bd E

l-H
am

id M
F

A
n

 B
ras D

erm
atol. 2018;93(1):54-8.



DISCUSSION

The objectives of this study were to analyze the frequency 

of GSTM1/T1 genotypes and to determine whether a GST polymor-

phism is a predisposing factor to generalized vitiligo. Furthermore, 

we investigated the hypothesis presented by “Bassiouny and Khorsh-

ied”, 201311 that Egyptian patients with vitiligo who demonstrate the 

GSTT1/GSTM1 double null polymorphism together with the ab-

VHQFH�RI�WKH�*670��JHQH�DUH�DW�LQFUHDVHG�ULVN�RI�KDYLQJ�WKH�GLVHDVH�
In the total of 122 patients enrolled in this study, the fre-

quency of the GSTM1/GSTT1 double null genotype was 9.8% 

while the frequency of GSTM1 null genotype was 52.5% and that 

of GSTT1 null genotype was 51.6%. The previous Egyptian studies 

done on vitiligo patients demonstrated 18.8% for GSTM1/T1 dou-

ble null genotype, 56.4% for GSTM1 null and 30.7% for GSTT1 null11 

and 30% for GSTM1/T1 double null genotype, 52.5% for GSTM1 

null and 57.5 % for GSTT1 null.10

The differences in the rates of GST double null genotype 

and GSTT1 null between our study and the previous Egyptian stud-

ies could be attributed to ethnicity. The ethnic origin of Egyptians 

ought to be determined in GST gene polymorphisms studies. In a 

VWXG\�SHUIRUPHG�E\�1HOVRQ� et al in 199513� RQ�ÀYH�GLIIHUHQW� HWKQLF�
JURXSV�� WKHUH� ZHUH� DOVR� VLJQLÀFDQW� GLVFUHSDQFLHV� LQ� WKH� IUHTXHQ-

cy of GSTT1 null genotype among the Caucasian population and 

suggested that the ethnic origin in Caucasians must as well be de-

termined in reports of gene-environment interplay related to this 

polymorphism.

An Bras Dermatol. 2018;93(1):54-8.

TABLE 3: Analysis of the combined effect of GSTM1/T1 frequencies with the studied variables

GSTM1+/GSTT1- GSTM1-/GSTT1+ GSTM1+/GSTT1+ GSTM1-/GSTT1- P- value

Sex Male n(%) 13 (25.5%) 12 (23.1%) 4 (57.1%) 4 (33.3%) 0.255F

Female n(%) 38 (74.5%) 40 (76.9%) 3 (42.9%) 8 (66.7%)

Activity Stable n(%) 18 (35.3%) 19 (36.5%) 3 (42.9%) 5 (41.7%) 0.944 F

Active n(%) 33 (64.7%) 33 (63.5%) 4 (57.1%) 7 (58.3%)

Family History 1HJDWLYH 36 (70.6%) 38 (73.1%) 6 (85.7%) 11 (91.7%) 0.5 F

Positive 15 (29.4%) 14 (26.9%) 1 (14.3%) 1 (8.3%)

Age (Mean ± SD) 28.84 ± 11.82 29.06 ± 11.42 33.29 ± 19.15 35.58 ± 17.1 0.328A

Duration (Mean ± SD) 2.5 ± 1.58 2.96 ± 1.74 4.43 ± 3.36 2.25 ± 1.29 0.21 A

)��)LVKHU�H[DFW�WHVW���$��$129$

Moreover, we evaluated if the percentage of deletions found 

LQ�WKLV�ZRUN�ZHUH�GLIIHUHQW�LQ�PDOHV�WKDQ�IHPDOHV��7KH�SHUFHQWDJH�RI�
cases with the ‘double null’ genotype was higher in females [66.7% 

(8/12)] than in males [33.3% (4/12)]. Equivalently, the percentage of 

the GSTM1 null genotype was greater (75%) in females (48/64) than in 

males [25% (16/64)], whereas the GSTT1 null genotype was also high-

er (73%) in females (46/63) than in males [27% (17/64)]. Ultimately, the 

percentage of cases with no deletion perceived (both genes present) 

was higher in males [57.1% (4/7)] than in females [(42.9%) (3/7)].

We were not able to compare our results to the two previous 

Egyptian reports as, Abd Rabou et al, in 2011[10], did not report such 

a comparison whereas Bassiouny and Khorshied, in 201311, per-

formed their study with female patients only. Whether our results 

denote that males and females have different underlying mecha-

QLVPV�OHDGLQJ�WR�WKHLU�ULVN�RI�YLWLOLJR��RU�WKDW�LW�LV�GXH�WR�D�ELDV�LQ�WKH�
selection of cases, or that there was a relatively limited number of 

SDWLHQWV��LV�QRW�DSSDUHQW��1HYHUWKHOHVV��WKHVH�ÀQGLQJV�LQGLFDWH�WKDW�
attention is needed before recruiting males and females for assess-

LQJ�*67�SRO\PRUSKLVP�JHQRW\SHV�DV�D�SUHGLFWRU�RI�YLWLOLJR�ULVN�14

On assessing the association of GSTM1 and GSTT1 poly-

morphism with generalized vitiligo, we noted that there were no 

differences between either GSTM1+/null or GSTT1+/null poly-

morphism between the studied groups, and that none of them had 

DQ\�VLJQLÀFDQW�DVVRFLDWLRQ�ZLWK�YLWLOLJR�VXVFHSWLELOLW\��+RZHYHU��D�
QRWDEOH�DVVRFLDWLRQ�WR�WKH�ULVN�RI�YLWLOLJR�ZDV�IRXQG�ZLWK�WKH�*67-

0�¼*677�� GRXEOH�QXOO� W\SH� SRO\PRUSKLVP�� 0RUHRYHU�� FRQWUROV�
with GSTM1 null/GSTT1+ heterozygosis presented with a 2.97 

odds protection from having generalized vitiligo compared with 

SDWLHQWV��D�ÀQGLQJ�WKDW�FRQWUDGLFWV�WKH�WZR�SUHYLRXV�Egyptian stud-

LHV���2XU�ÀQGLQJV�DUH� LQ�DJUHHPHQW�ZLWK�IRUPHU�VWXGLHV� LQ�WKH� OLW-
erature associating the double-null genotype with a substantially 

KHLJKWHQHG�YLWLOLJR�ULVN�7-11 Yet, there are discrepancies in the associ-

ation of vitiligo with one GST null allele.

Uhm et al, in 20077��ZHUH�WKH�ÀUVW�WR�UHYHDO�WKDW�*670��QXOO�
or GSTM1/ T1-double null polymorphism could be associated with 

WKH�ULVN�RI�YLWLOLJR�LQ�WKH�.RUHDQ�SRSXODWLRQ��EXW�WKH\�GLG�QRW�ÀQG�
the difference in the GSTT1 null polymorphism between the stud-

ied groups. Similarly, Lu et al, in 201415, also reported no diversity in 

GSTT1 null polymorphism within patients and controls in Chinese 

individuals; the results involving the GSTM1 null and GSTM1/

T1-double null polymorphism was consistent with the study by 

Uhm and his colleagues. However, another study by Liu et al, 20098, 

showed that either GSTT1 null, GSTM1 null or GSTM1/T1 double 

null polymorphism might increase the susceptibility to vitiligo in 

A study of the association of glutathione S-transferase M1/T1 polymorphisms with... 57

FIGURE 1:�$JDURVH�JHO�HOHFWURSKRUHVLV�RI�3&5�DPSOLÀFDWLRQ�SURGXFWV��
The 480 bp band corresponds toGSTT1, 268 bp to -globin and 215 
bp to GSTM1. Lanes 1 and 3: GSTT1 positive/GSTM1 positive. 
Lanes 4, 5,6 and 8: GSTM1 positive/GSTT1 null. Lanes 7 and 9: 
GSTT1 positive/GSTM1 null. Lane2: GSTM1 null/GSTT1 null .M: 

x 174/HaeIIII ladder



the Chinese population. The inconsistent results of GST polymor-

phisms between the former three studies and our study come from 

the differences in sample sizes as well as the heterogeneity of the 

populations studied.15

Meanwhile, in two studies carried out on Mediterranean 

population, Guarneri et al, 2011[9] (Italian) and Bassiouny and 

Khorshied, 201311, found that GSTM1 null or GSTM1/T1 double 

QXOO�SRO\PRUSKLVP�PLJKW�LQFUHDVH�WKH�ULVN�RI�YLWLOLJR��,QWHUHVWLQJO\��
the study by Abd Rabou et al in 201110, also suggested that GSTM1/

7��GRXEOH�QXOO�SRO\PRUSKLVP�ZDV�UHODWHG�WR�WKH�ULVN�RI�YLWLOLJR�LQ�
the Egyptian SRSXODWLRQ��EXW�WKH\�GLG�QRW�ÀQG�WKH�GLIIHUHQFH�LQ�WKH�
polymorphisms of GSTM1 null between cases and controls. Our re-

sults disagree with Bassiouny and Khorshied, 201311, as we did not 

ÀQG�DQ\�DVVRFLDWLRQ�RI�YLWLOLJR�ZLWK�*670��QXOO�JHQRW\SH��:H�EH-

OLHYH�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKHLU�ÀQGLQJV�DQG�RXUV�PLJKW�FRPH�
from their smaller sample size of subjects involved than our study 

(101 female patients and 101 controls) as well as patient selection 

(only females were involved). Despite the fact that the sample size 

was also small in the study of Abd Rabou and his colleagues, which 

included 40 patients with different types of vitiligo and 10 subjects 

in the control group, that consequently had inevitably limited re-

VXOWV��\HW��RXU�ÀQGLQJV�DUH�LQ�DJUHHPHQW�ZLWK�WKHP��
The prophylactic role of antioxidant enzymes is through 

neutralizing ROS and different toxic substances, hence hindering 

their resultant toxic effects and their melanocyte accumulation. An 

individual’s redox homeostasis depends on the activity of a giv-

en GST isoform; having the correspondent null allele might con-

siderably heighten the chance of having vitiligo, whilst the GST-

0�¼*677��GRXEOH�QXOO�JHQRW\SH�FRQVLVWHQWO\�UDLVHV�VXFK�D�ULVN�GXH�
WR�WKH�VLJQLÀFDQW�UHGXFWLRQ�LQ�WKH�EDVDO�DQWLR[LGDQW�SRWHQWLDO�RI�PH-

ODQRF\WHV��FDXVHG�E\�WKH�VLPXOWDQHRXV�ODFN�RI�*670��DQG�*677���
DQG�WKH�LQFDSDELOLW\�WR�XSUHJXODWH�WKH�H[SUHVVLRQ�RI�*670�¼�*677��
in response to oxidative stress.9 

Differences between the studies propose that the impor-

tance and the role of each GST isoform in the pathogenesis of vitil-

igo are inconsistent, and are perhaps associated with numerous as-

pects such as evolutionary choice and adjustment to environmental 

circumstances. Accordingly, several patterns of the system are prone 

to be present in diverse populations.11

,Q�WKLV�VWXG\�ZH�DOVR�VSHFXODWHG�WKDW�LI�D�VSHFLÀF�*67�SRO\-

morphism can identify the activity of vitiligo, then it is probable 

WKDW�WUHDWPHQW�RI�VXFK�SDWLHQWV�FRXOG�EH�PRGLÀHG�WR�LPSURYH�WKHLU�
SURJQRVLV�� 2XU� REVHUYDWLRQV� RI� QR� VLJQLÀFDQW� GLIIHUHQFHV� LQ� WKH�
GST polymorphisms as regards disease activity propose that either 

WKH� LQKHULWHG� DEVHQFH� RU� SUHVHQFH� RI� WKH� GHWR[LÀFDWLRQ� SDWKZD\�
of GSTT1 and GSTM1 is not a predisposing factor involved in the 

prognosis of vitiligo. We also found no interaction with age, disease 

duration, or family history of patients.

CONCLUSION

2XU� ÀQGLQJV� HQOLJKWHQ� WKH� UHODWLRQV� EHWZHHQ� YLWLOLJR�� R[-

idative stress, and genetics. Overall the present study showed a 

VLJQLÀFDQW� WUHQG� WRZDUGV� DQ� DVVRFLDWLRQ�ZLWK� WKH� FRPELQDWLRQ� RI�
the GSTM1/GSTT1 double null polymorphism and generalized 

vitiligo. Individuals with GSTM1 null/GSTT1+ heterozygosis have 

a 2.97 odds protection from having generalized vitiligo. To our 

NQRZOHGJH��LW�LV�WKH�ÀUVW�WLPH�WKDW�VXFK�DQ�DVVRFLDWLRQ�LV�UHSRUWHG�LQ�
Egyptian patients. 
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