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Abstract

AIM. Systemic lupus erythematosus (SLE) is an autoimmune disease known by immune response disturbance
and imbalanced in oxidative stress status. one of the SLE features is an oral ulcer that is associated with oxida-
tive stress, the present study aims to assess some oral ulcer types and features with GST (GSTT1, GSTM1 and
GSTP1) null genotyping in SLE with and without oral ulcer in addition to its types and features.

MATERIALS AND METHODS. Null genotyping PCR was used to detect GSTT1, GSTM1 and GSTP1.

RESULTS. They show significant association of GSTM1 and GSTP1 with SLE (p = 0.0010, p = 0.0024) respec-
tively, and non-significant changes of GSTT1 (p = 0.7426) when compared with the control group. a cross
section comparison GST between SLE patients with and without oral ulcer shows a significant association of
GSTT1 (p =0.0367) and a non-significant association of GSTM1 (p = 0.1056) and GSTP1 (p = 0.218). The num-
ber of oral ulcers (single and multiple ulcers) shows a non-significant association in all GST genes (p = 0.882,
0.959, 0.552) respectively. The painful oral ulcers show non-significant association of GST genes (p = 0.803,
0.143, 0.585) respectively, the oral ulcer types included buccal, palatal, labial and tongue, were non-signifi-
cantly (p = 0.608) correlated with GST.

CONCLUSIONS. There was a strong association of GSTM1 and GSTP1 with SLE, a non-significant association
of the GST with oral ulcer types and features.
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M3yueHue CBA3N HEKOTOPLIX TUNOB U KJIMHUYECKUX 0CObeHHoCTeN
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C HyneBbIM reHotunoM GST y nayueHToB
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Pesiome

LLEJIb. CuctemHas kpacHas BonyaHka npencraBnseT cobon ayTomMMyHHOe 3abofieBaHue, xapakTepusy-
loleecs HapyLeHneM MMMYHHOIO oTBeTa 1 gucbanaHcoM CUCTEMbl OKCMAaTMBHOMO cTtpecca. OgHMM 13
KJIMHWYECKUX MPOSIBAEHNI BONYAHKN SIBASIIOTCS SI3BEHHbBIE NMOPAXEHUSA CANU3NCTOM 060104KM NOMOCTH pTa,
pas3BUTME KOTOPLIX CBA3aHO C OKCUAATUBHBIM CTPECCOM. HacToslee nccnenosaHue Obiio HanpasiieHo Ha
OLLEHKY B3aMMOCBS3U MEXAY HEKOTOPLIMUY TUNAaMWN N KIIMHUYECKMMM 0COBEHHOCTSMU A3BEHHbIX MOPaXeHN
CNN3nNCTOoM 060104KM NONOCTN PTa U HYyNeBbIMU reHoTunamm reHoB GST (GSTT1, GSTM1 n GSTP1) y naunen-
TOB C CUCTEMHOM KPACHOW BOJTHAHKOM C HAJIMYMEM M OTCYTCTBUEM 3B NOSIOCTM PTa, a TakXXe Ha aHaIn3 CBA3un
C PasINYHbIMN TUNAMU U XapakKTepPMUCTUKAMKN 3TUX NOPaXEHWNA.

MATEPWAJIbl U METObI. Ons onpeneneHns HyneBbix reHoTunosB reHoB GSTT1, GSTM1 n GSTP1 npumeHsanm
MeTOoA, NOIMMEPA3HON LLENHOM peakumn.

PE3YJIbTATbI. BbisiBneHa crtatuctnyeckn aHadmmas ceadb reHoB GSTM1 1 GSTP1 ¢ pa3sButmem cUcTeMHOM
KpacHoi BonyaHku (p = 0,0010 n p = 0,0024 cooTBETCTBEHHO), TOraa kak ans reHa GSTT1 4OCTOBEPHbIX pas-
JINYNA NO CPaBHEHUIO C KOHTPOJIbHOW rpynnoi He ycTtaHoBneHo (p = 0,7426). Mpu cpaBHUTENbHOM nonepey-
HOM aHann3e NauWeHTOB C CUCTEMHOM KpaCHOW BOMAHKOW, UMEIOLLMX SI3Bbl CM3UCTON 000104KM NMOSMOCTH
pTa 1 He UMeLLUX X, OOHapyXXeHa CTaTUCTUYECKN 3Ha4YmMmMas cBadb ¢ reHom GSTT1 (p = 0,0367), Toroa kak
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ona GSTM1 (p = 0,1056) n GSTP1 (p = 0,218) 3HauMMbIx accoumaLmii He BbisiBneHo. KonnyecTso A3B (0AMHOY-
Hbl€ UM MHOXECTBEHHbIE) He ObII0 CTAaTUCTUYECKN 3HAYMMO CBSI3AHO HU C OAHUM U3 UCCIEL0BaHHbIX FTEHOB
GST (p=0,882; p =0,959; p = 0,552 cooTBETCTBEHHO). AHANOrM4YHO 6ONE3HEHHOCTb I3BEHHbIX MOPAXEHWNI He
NpoAeMOHCTPUpPOBana gocToBepHom ceasn ¢ reHamm GST (p = 0,803; p = 0,143; p = 0,585 coOTBETCTBEHHO).
JNokanusaumsa a3B (cnusmcTtas 06onouka ek, Heba, ryd u a3blka) Takke He Oblia CTaTUCTUYECKN 3HAYUMO
cBsi3aHa ¢ nccnenyembiMu reHotunamm GST (p = 0,608).

3AKJIOYEHUE. YcTaHoBneHa BbipaxeHHas accoumaumnst reHoB GSTM1 n GSTP1 ¢ cuctemMHol kpacHol Bon-
YyaHkKol. BMecTe ¢ TeM CTaTUCTUYECKUN 3HAYMMOW CBA3U Mexay reHoTunamu GST 1 Tunamm nnm KmHUYeCKMmn
0COBEHHOCTAMMU A3BEHHbIX MOPAXEHUI CM3UCTON 06010UKM NONOCTU PTa HE BbISIBIEHO.

KnioueBble cnoBa: S3Bbl CIM3NCTOM 000IOYKM MOJIOCTU PTa, HyneBon reHotun GST, cucTtemMHas kpacHas
BOJIYAHKA

UHdopmauumsa o ctatbe: noctynuna — 20.03.2026; ncnpasneHa — 30.04.2026; npunara — 20.05.2026
KoH)AUKT uHTepecoB: ABTOPbI cO0OLLLal0T 06 OTCYTCTBUM KOHMINKTA UHTEPECOB.
BnarogapHocTu: GrHaHCUpOBaHWE U MHANBMAYANbHbIE GNarof4apHOCTU ANS AeK1apMPOBaHUS OTCYTCTBYIOT.

Ana uutuposanma: V6paxmum O.H., Anu M.J1., XaccaH A.®. N3yyeHne CBSA3M HEKOTOPbLIX TUMOB U KIIMHUYECKMX
0C06EHHOCTEN A3BEHHBIX MOPAXEHWUI CIIN3UCTON 060J104KM NOSIOCTM PTa C HyfeBbIM reHoTunom GST y naumeH-
TOB C CUCTEMHOW KpaCHOW BoN4YaHKon. SHA0A0HTMs Today. 2026;24(3):500-505. https://doi.org/10.36377/ET-0214
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INTRODUCTION

Systemic lupus erythematosus is one of the autoim-
mune diseases with variable prevalence and incidence
in the population. It is a multi-systemic disease with im-
mune system dysregulation, deficient T cell responsive-
ness and hyperactive B cells resulting in the production
of an array of different autoantibodies which form im-
mune complexes versus different nuclear antigens. The
SLE disease may affect some organs [1; 2]. Despite the
disadvantage of an unclear SLE pathophysiology, envi-
ronmental and genetic risk factors are involved in pre-
disposition to this multi-etiologic disease [3].

The Oxidative stress results in lowering the ability of
reactive oxygen species (ROS) detoxification that may
have a part in the SLE developing and progressing [4].
Physiologically, the free radicals are generated through
the reaction of the immune system, repair of tissue, ATP
generation [5; 6]. It can also be produced by chronic to
ionizing radiation exposure like UV rays and with chemi-
cals such as, pesticides, pollutants and some drugs,
cigarette smoking, and prolonged stress considered as
a major stimulation of ROS [7; 8].

The harmful impacts of ROS are diverted and con-
tributed in the different diseases, the ROS can destroy
cell component and impact in the cellular functions. In
the oral cavity the oxidative stress causes dentinoge-
nesis [9] and oral aphthous ulcers in Behcet’s disease
by elevation ROS titers [10]. Sardaro et al. suggested
that the oxidative stress is an influence factor in the most
common ulcerative disorder of the oral mucosa [11].
Tugrul et al. described that the oxidative stress index
values and total oxidative status were significant eleva-
tion in participant with recurrent aphthous stomatitis
compared with the control group, while total antioxidant
levels were lowered significantly [12].

The antioxidant mechanisms exist in the cell detoxi-
fied the ROS effects, in saliva have non-enzymatic anti-
oxidant molecules which produce the bulk of the total
antioxidant capacity [13]. Ishita et al. found that the Enzy-
matic antioxidant system including superoxide dismutase
(SOD), glutathione peroxidase (GPx), and catalase (CAT)
is impaired in recurrent aphthous stomatitis patients and
seems to play a critical part in its pathogenesis [14].

Glutathione S-transferase (GST) is contributed in
the detoxification of ROS and genetic poymorphisms
of genes included (GSTM1, GSTT1 and GSTP1) are
related with altered enzyme activity. There was poor
information about the relation of GST null genotyping
with oral ulcer, thus the present study aims to validate
the association GST null genotyping with an oral ulcer
in SLE patients.

MATERIALS AND METHODS

Sample collection and study sitting

SLE patients (with and without oral ulcer) have an
age range (18-45) years for SLE with oral ulcer, (22-50)
years for SLE without oral ulcer and (22-35) years of
control group. All patients were attended to a chronic
clinic in the Marjan hospital city and diagnosed by a pro-
fessional physician. Blood samples and data were col-
lected according to ethical approval of the environment
and Ministry of Health in Iraq and with written consensus
from each contributor (patients and control individuals).
The oral ulcer types were depended in the present study
that diagnosed by specialist dentist, including (buccal,
palatal, labial and tongue) and the oral ulcer features
were depended like single or multiple appearances,
painful and non-painful.

DNA Extraction and Targeting
Genes Amplification

The DNA was isolated from whole blood by Favor-
Prep™ Blood kit, then purity and concentration were
measured which was 1.7-2.3 and 80-200 ng/ul. GST
null genotyping included (GSTT1, GSTM1 and GSTP1)
were targeting using the following primers [15], GSTM1:
forward 5° GAACTCCCTGAAAAGCTAAAGC-3’, revers
5" GTTGGGCTCAAATATACGGTGG-3’ amplified 215 bp
and GSTT1: F 5 TTCCTTACTGGTCCTCACATCTC-3’,
R 5 -TCCCAGGTCACCGGATCAT-3’ amplified 312 bp
and GSTP1 1105V

F-AATACCATCCTGCGTCACCT R-TGAGGGCACAA-
GAAGCCCCTT amplified 308 bp. The amplification pro-
grams were (95°C, 59°C, 72°C) for 30 sec to each steps
and repeated to 30 cycles in addition to pre-denaturation
95°C for 5 min and final extension 72°C for ten minutes.
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Electrophoresis Pattern

The null genotyping was detected by the presence and
absence of the amplification targeted sites for GSTT1,
GSTM1 and GSTP1 genes. Electrophoresis implemented
by 1% agarose, TBE 0.5X, 100 V for 30 minutes with red
safe staining and (100 bp — 1.5kb) DNA ladder.

Statistical Analysis

The results represented as percentages, the signifi-
cant detected by odd ratio and Cl 95% and chi square at
p less than 0.05.

RESULTS

The current study aims to assess the association of
GST (GSTT1, GSTM1 and GSTP1) with oral ulcers in the
SLE patients, electrophoresis patterns of GST null gen-
otyping clarified in Fig. 1. First of all, the GST (GSTT1,
GSTM1 and GSTP1) shows significant association of

A B

GSTM1 and GSTP1 with SLE (p=0.0010, p =0.0024)
respectively, and non-significant changes of GSTT1
(p =0.7426) in comparison with control group.

A cross-section when compared the GST (GSTT1,
GSTM1 and GSTP1) of SLE patients with and without
oral ulcer shows significant association of GSTT1 and
the presence of oral ulcer (p =0.0367), and high per-
centages of GSTM1 null genotyping in patients with
oral ulcer in non-significant association of GSTM1
(p=0.1056), and GSTP1 (p = 0.218) (Table 2).

The number of oral ulcer was depended in present
study. Single and multiple ulcers were observed in SLE
patients. The results show a non-significant association
in all GST genes that investigated in the current study
(p=0.882, p=0.959, p=0.552) (Table 3). Although of
absent of GSTT1 null genotyping, high percentages of
GSTM1 null genotyping and low percentages of GSTP1
null genotyping (Table 3).

Fig. 1. Electrophoresis pattern of GST null genotyping in SLE patients: A - GSTM1, B- GSTT1, C - GSTP1
Note. 1% agaros, 30 minutes, red safe staining, 0.5 TBE, DNA marker (100-1000 bp). The PCR products: GSTM1 - 215 bp,

GSTT1-312bp, GSTP1 - 308 bp

Puc. 1. Onektpodoperpamma pe3dynbTaToB reHOTUNUPOBAHNSA AENEeUMin (HyNeBbIX FeHOTUNOB) reHoB GST
y MAUMEHTOB C CUCTEMHOW KpacHow BondaHkon: A — GSTM1, B- GSTT1, C - GSTP1

lMpumevarne. 1% arapo3Hbiii renb, 30 MUHYT, oKpalumBaHue kpacutenem RedSafe, 6ydpep 0,5% TBE, mapkep OJvH
dparmeHToB AHK (100-1000 n.H.). Pasamepbl nonnmepasHom uenHom peakumm npogyktos: GSTM1 — 215 n.H.,

GSTT1-312n.H., GSTP1 - 308 n.H.

Table 1. A case-control distribution of GST
(GSTT1, GSTM1 and GSTP1) null genotyping

in SLE patients and control groups

Ta6nuuya 1. PacnpegeneHne reHoTMnos

c neneumen reHos GST (GSTT1, GSTM1 u GSTP1)
y NAUMEHTOB C CUCTEMHOM KPaCHOM BOSTHAHKOW

M B KOHTPOJIbHbIX Fpynnax

Table 2. A cross-section distribution of GST
(GSTT1, GSTM1 and GSTP1) in SLE patients
and without oral ulcer

Ta6nuua 2. PacnpeneneHve BapuaHToB
reHoB GST (GSTT1, GSTM1 n GSTP1)

y NAUMEHTOB C CUCTEMHOMN KPaCHOW BOSTHAHKOW
npu HANNYMN N OTCYTCTBUK 3B B MOSIOCTU pTa

SLE Control With Without
GST genes| patients | group Odd ratio p GST genes | oral ulcer | oral ulcer Odd ratio p
(%) (%) (%) (%)
GSTT1 38(79.16) | 24 (82.75) GSTTT 19(100) | 16 (64)
0.7895 0.0445
0.7426 0.0367*
GSTTH1 ﬂ_ull 10(20.3) | 5(17.24) 0.1926 t0 3.2357 GSTT1 n‘ull 0(0) 10 (36) 0.0024 t0 0.8245
genotyping genotyping
GSTM1 24 (50) |27(93.10) GSTM1 7(36.84) 16 (64)
13.5000 2.7429
0.0010* 0.1056
GSTM1 r_]uII 24 (50) 2(6.89) 2.88331t0 63.2096 GSTM1 UU” 12(63.15)| 10 (36) 0.8082t09.3088
genotyping genotyping
GSTP1 34 (70.83) | 10(34.48) GSTP1 15(78.94)| 16 (64)
0.2167 0.4267
0.0024* 0.2185
GSTPInull |4 o9 16) | 19 (65.5) | 0-0808100.5814 GSTPTnUll | 4 o1 05 | 10(36) | 0109910 1.6570
genotyping genotyping

Note. * Significant differences
lMpumeyvaHmne. * CTaTUCTUYECKN 3HAYUMbIE Pa3nyns

dHdodoHmus
T

Note. * Significant differences
lMpumeyvaHmne. * CTaTUCTUYECKN 3HAYNUMbIE Pa3NnNyns
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Table 3. A cross-section distribution of GST
(GSTT1, GSTM1 and GSTP1) between SLE patients
with single and multiple oral ulcer

Ta6nuua 3. MNMonepevHoe pacnpeneneHne GST
(GSTT1, GSTM1 1 GSTP1) mexay naumeHTamm

C CUCTEMHOW KPACHOM BONMYAHKOM C OANHOYHBLIMM
1 MHOXECTBEHHbIMU 1I3BaMU NOJSIOCTU pTa
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Table 4. A cross-section distribution of GST
(GSTT1, GSTM1 and GSTP1) between SLE patients
with painful and non-painful oral ulcer

Ta6nuua 4. MNMonepevHoe pacnpeneneHne GST
(GSTT1, GSTM1 1 GSTP1) mexay naumeHTamm

C CUCTEMHOI KpaCHOM BOMYaHKOW ¢ 60Ne3HEHHOMN
1 6e36051e3HEeHHON 3BOW NONOCTM pTa

GST genes Slielle | LT Odd ratio p GST genes | Painful N_on- Odd ratio p
ulcer ulcer painful
GSTTT 8(100) | 11(100) GSTTT 7(100) | 12(100)
0.7391 1.6667
GSTT1 null 0.0133t0 41.1295 | 98828 | 1GSTT1 nui 0.0298 0 93.1304 | 0-803°
: 0(0) 0(0) : 0(0) 0(0)
genotyping genotyping
GSTM1 3(37.5) | 4(36.36) GSTM1 1(14.28) | 6 (50)
1.0500 6.0000
0.9596 0.1435
GSTM1 I'.]U” 5(625) 7(6363) 0.1592 10 6.9245 GSTM1 r_]U” 6(8571) 6(50) 0.5440t0 66.1721
genotyping genotyping
GSTP1 5(62.5) | 9(81.81) GSTP1 6(85.71) | 9(75)
0.5556 0.5000
0.5522 0.5850
GSTPInull | 5 575 | 3(18.18) | 0.0800t0 3.8586 GSTPInull |4 1) o8| 325 | 0.0415106.0175
genotyping genotyping
Table 5. A cross-section distribution of GST (GSTT1, GSTM1 and GSTP1)
among SLE patients with different types of oral ulcer
Ta6nuuya 5. NMonepeyvHoe pacnpeneneHne GST (GSTT1, GSTM1 n GSTP1)
cpeav NauVEHTOB C CUCTEMHOW KPACHOM BOHAHKOM C Pa3iIMyHbIMU TUNaMun 938 NOJIOCTM pTa
Types of oral ulcer
GST genes Chi-Square P
buccal palatal labial tongue
GSTT1 8 4 7 6
GSTT1 null genotyping 0 0 0 0
GSTM1 2 0 3 2
10.0813 0.6088
GSTM1 null genotyping 6 4 4 4
GSTP1 8 2 7 5
GSTP1 null genotyping 0 2 0 1

The painful oral ulcers show a non-significant asso-
ciation of GST (GSTT1, GSTM1 and GSTP1) (p = 0.803,
p =0.143, p = 0.585). The null genotyping was not ob-
served in GSTT1 and in low percentages in GSTP1 and
high percentages in GSTM1 in painful oral ulcer SLE
(Table 4).

There were four oral ulcer types according to the site
of ulcer included buccal, palatal, labial and tongue. The
association of these types with GST was non-significant
(p =0.608), the GSTT1 null genotyping didn’t appear, the
GSTM1 null genotyping observed in high percentages
and low percentages of GSTP1 null genotyping (Table 5).

DISCUSSION

The role of GST gene family in oxidative stress have
been well documented in different disease, thus the lack
of GST enzymes can be increased damage inducing by
ROS [16; 17], the null mutation of the GST genes could
have pathologic and prognostic importance. GSTT1,
GSTM1 and GSTP1 genes are three main phase Il xe-
nobiotic bio-transforming enzymes which contributed

in the ROS generation and metabolic activation. There
were poor investigations about the relation between SLE
and GSTs polymorphisms and this relation didn’t clearly
established [4; 18—-20]. Current study observed associ-
ation between GSTM1 and GSTP1 with SLE patients and
this agree with investigations observed an association
between GSTs polymorphisms and SLE clinical manifes-
tations, but not with SLE susceptibility [21-24].

Salimi et al. found that GSTT1 only void genotype
and in aggregate with GSTM1 and as well aggregation of
GSTM1, GSTT1 no mutation with GSTP1 genotype can
has a significant association with lupus arthrematous
and may be related to high risk in Iranian patients [25].
Fraser et al. didn’t find a relation between GSTs poly-
morphisms and SLE, but they found to be three-time
higher risk of SLE in patients with more than twenty-
four months’ job-related sun exposure and GSTM1 void
genotype in Caucasians [19].

Regarding the oral ulcer, the role of oxidative stress
in oral ulcer has been documented. Ishita et al. conclu-
ded that the system of the Enzymatic was declined in pa-
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tient with the recurrent aphthous stomatitis and seems
to have a critical role in its pathogenesis [14]. The pre-
sent study showed a significant association of GSTT1
with oral ulcer and non-significant of GSTM1, GSTP,
further more null genotyping were observed in different
types of oral ulcer types and features in non-significant.
Investigations found one way of the pathogenesis of
the ulcerative lesions is the system of the antioxidant
decline, for example recurrent aphthous stomatitis and
establish the oxidant-antioxidant disturbance have ma-
jor function in the inflammatory reactions seen in recur-
rent aphthous stomatitis. Moreover, the increment of
antioxidant molecules in recurrent aphthous stomatitis
patients is among the potential determinants of suscep-
tibility to this disorder [14; 26; 27]. Jesija et al. studied
an assessment of antioxidant levels in plasma and saliva
of recurrent aphthous and found the comparison of an-
tioxidant concentration between the single and multiple
ulcers and among is higher in the major ulcer and have
a significant function because of its feature as powerful
enzymatic antioxidants against ROS [28].

The association between GST null genotyping and
the oral ulcer didn’t studied, but the role of antioxidant
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