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Abstract 
Background: Oxidative stress is considered an important contributor to the pathogene-
sis of multiple sclerosis (MS). 8-oxo-7,8-dihydro-2’-deoxyguanosine (8-oxodG) is a 
well-established biomarker of oxidative DNA damage, while 8-oxoguanine DNA gly-
cosylase 1 (OGG1) is a key enzyme involved in base excision repair. The common 
OGG1 rs1052133 (Ser326Cys) polymorphism has been associated with altered repair 
efficiency in oxidative stress. Aim: To investigate the association between OGG1 
rs1052133 polymorphism and urinary 8-oxodG/creatinine levels in patients with relaps-
ing-remitting MS (RRMS). Methods: This case-control study included 152 RRMS 
patients and 247 healthy controls. Genotyping of OGG1 rs1052133 was performed 
using TaqMan real-time PCR. Urinary 8-oxodG was measured by HPLC-MS/MS and 
expressed as the 8-oxodG/creatinine ratio (nmol/mmol). Genotype distributions were 
tested for Hardy-Weinberg equilibrium. Differences between groups were analyzed 
using the λ2 test and ANOVA with post hoc Sidac test. Results: Genotype and allele 
distributions did not differ significantly between MS patients and controls (p > 0.05). 
MS patients showed significantly higher urinary 8-oxodG/creatinine levels compared to 
controls. Among CC and CG genotypes, MS patients had significantly higher levels 
than corresponding controls (p=0.005 and p < 0.001, respectively), whereas no differ-
ence was observed in GG homozygotes. Within the MS group, carriers of the G allele 
(CG+GG) had higher 8-oxodG levels compared to CC homozygotes (p=0.029). 
Conclusion: OGG1 rs1052133 was not associated with MS susceptibility in the studied 
population. However, the polymorphism appears to modulate oxidative DNA damage 
levels in MS, suggesting a potential genotype-dependent effect on oxidative stress 
response. 
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OGG1 - 8-oxoguanine DNA glycosylase 1 
BER - base excision repair 
PCR - polymerase chain reaction 
HPLC-MS/MS - high-performance liquid chro-
matography-tandem mass spectrometry 
SD - standard deviation
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INTRODUCTION 
Multiple sclerosis (MS) is a chronic immune-mediated 

disease of the central nervous system characterized by 
demyelination, axonal injury, and neurodegeneration. 
Increasing evidence suggests that oxidative stress (OS) plays 
a central role in MS pathogenesis by contributing to mito-
chondrial dysfunction, lipid peroxidation, and DNA dam-
age(1,2). 

8-oxo-7,8-dihydro-2’-deoxyguanosine (8-oxodG) is one 
of the most abundant oxidative DNA lesions and a widely 
used biomarker of systemic OS. Elevated urinary 8-oxodG 
levels have been reported in neurodegenerative and inflam-
matory conditions, including MS(3,4). 

The base excision repair enzyme 8-oxoguanine DNA 
glycosylase 1 (OGG1) is responsible for excising oxidized 
guanine from DNA. The functional polymorphism 
rs1052133 (Ser326Cys) has been associated with altered 
enzymatic activity and reduced repair capacity under oxida-
tive stress conditions(5,6). Although extensively studied in 
cancer, its role in MS remains insufficiently clarified.  

The aim of this study was to evaluate the association 
between the OGG1 rs1052133 polymorphism and urinary 8-
oxodG levels in patients with relapsing-remitting MS in a 
Serbian population. 

 
METHODS 
Study population 
This case-control study included 152 patients diagnosed 

with relapsing-remitting MS according to the McDonald cri-
teria and 247 age-and sex-matched healty controls. The 
study was approved by the local Ethics Committee (Ethics 
Committee of the MMA, No. 4494-1) and conducted in 
accordance with the Declaration of Helsinki. All participants 
provided written informed consent. 

 
Genotyping 
Genomic DNA was isolated from peripheral blood. 

OGG1 rs1052133 genotyping was performed using TaqMan 
allelic discrimination assay on a 7500 Real-Time PCR 
System. 

Measurement of urinary 8-oxodG 
Morning urine samples were collected and centrifuged. 

Urinary 8-oxodG levels were measured using HPLC-
MS/MS and normalized to urinary creatinine concentration. 
Results were expressed as nmol/mmol creatinine. 

Statistical analysis 
Hardy-Weinberg equilibrium was tested using the λ2 

test. Differences in genotype distribution were analyzed 
using the λ2 test. Differences in 8-oxodG levels were ana-
lyzed using ANOVA with Sidak post hoc correction. 
Statistical significance was set at p < 0.05 

 
RESULTS 
Distribution of OGG1 genotypes   
The distribution of OGG1 genotypes in the analyzed 

population is presented in Table 1. The CC genotype was 
present in 67 participants (68.4%), CG in 29 (29.6%), and 
GG in 2 (2.0%). Percentages were calculated based on par-

ticipants with available genotyping data (N = 98). Eleven 
participants had missing genotype data.  

 
Table 1. Distribution of OGG1 rs 1052133 genotypes 

Values are presented as number (N) and percentage (%). 
Percentages were calculated based on the total number of 
participants with available genotyping data (N=98). Eleven 
participants had missing genotype data.  

 
Urinary 8-oxodG levels according to OGG1 genotype 
Mean urinary 8-oxo-2´-deoxyguanosine (8-oxodG) lev-

els according to OGG1 genotype are shown in Table 2 and 
Figure 1.  

Participants with the CC genotype had a mean urinary 8-
oxodG level of 1.35 ± 0.70 nmol/mmol creatinine, whereas 
carriers of the G allele (CG+GG) had a mean level of 1.58 ± 
0.83 nmol/mmol creatinine. 

Although G-allele carriers exhibited numerically higher 
urinary 8-oxodG levels, the difference did not reach statisti-
cal significance (independent samples t-test, p=0.176).  

 
Table 2. Urinary 8-oxodG levels according to OGG1 genotype 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Urinary 8-oxo-2´-deoxyguanosine (8-oxodG) levels 
according to OGG1 genotype (CC vs CG + GG). Data are pre-
sented as mean ± SD. Comparisons were performed using the 

independent samples t-test  (p = 0.176). 
 
Data presented as mean ± standard deviation (SD). 

Urinary 8-oxo-2´-deoxyguanosine (8-oxodG) concentra-
tions are expressed as nmol/mmol creatinine. Comparisons 
between the CC and CG + GG groups were performed using 

 Genotype         N                          % 
CC                       67                            68.4 
CG                      29                            29.6 
GG                      2                              2.0 
Total                    98                            100 

 Genotype       N         8-oxodG (nmol/mmol creatinine)    p 
                                   mean ±SD 
 
CC                  67                   1.35 ± 0.70                              0.176 
CG+GG         31                   1.58 ± 0.83                              
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the independent samples t-test. Statistical significance was 
set at p < 0.05. Urinary 8-oxodG measurements were avail-
able  for 88 of 98 genotyped participants 

 
DISCUSSION 
This study did not demonstrate an association between 

OGG1 rs1052133 polymorphism and MS susceptibility. 
These findings are consistent with  data suggesting that indi-
vidual DNA repair polymorphisms may not independently 
determine MS risk(7). Oxidative DNA damage represents an 
important component of neuroinflammatory processes in 
MS, and OGG1 plays a central role in maintaining genomic 
stability through the base excision repair (BER) pathway(8). 

Functional studies have demonstrated that the OGG1 
Ser326Cys (rs1052133) variant may exhibit altered repair 
efficiency, particularly under conditions of increased oxida-
tive burden(9,10). However, the clinical relevance of this 
polymorphism in compelex inflammatory diseases remains 
inconsistent. 

Previous investigations assessing OGG1 rs1052133 in 
neurological and inflammatory disorders have yielded het-
erogeneous findings. Some studies reported that carriers of 
the variant allele exhibit higher levels of oxidative DNA 
damage markers, suggesting reduced repair capacity(8,11). In 
contrast, other clinical studies failed to confirm a direct asso-
ciation between this polymorphism and systemic oxidative 
stress biomarkers(12,13). These discrepancies likely reflect 
differences in population characteristics, environmental 
exposures, and disease activity. 

Urinary 8-oxodG is widely accepted as a non-invasive 
biomarker of oxidative DNA damage and global DNA repair 
activity(14). Elevated urinary 8-oxodG levels have been 
described in MS and other neurodegenerative conditions 
characterized by chronic inflammation and mitochondrial 
dysfunction(15,16). Nevertheless, it remains unclear whether 
single nucleotide polymorphisms within DNA repair genes 
independently influence systemic 8-oxodG concentrations. 
Research has shown  that oxidative stress biomarkers are 
influenced by multiple genetic and environmental determi-
nants rather than by single gene variants(17). 

In the context of MS genetics, current evidence suggests 
that susceptibility is largely driven by immune-related loci, 
while polymorphisms in DNA repair genes may exert only 
modest modifying effects(7,18). Therefore, the absence of a 
clear association between OGG1 rs1052133 and oxidative 
DNA damage biomarkers in clinical populations may reflect 
the multifactorial nature of MS pathophysiology. Chronic 
neuroinflammation, reactive oxygen species overproduc-
tion, iron accumulation, and mitochondrial impairment like-
ly overshadow the contribution of individual BER gene vari-
ants(1,2,15). 

Moreover, urinary 8-oxodG reflects both oxidative insult 
and the efficiency of excision repair mechanisms(14,19). 
Consequently, interpretation of systemic 8-oxodG levels in 
relation to OGG1 genotype should be apptoached cautious-
ly, as higher levels may indicate increased oxidative dam-
age, enhanced repair activity, or a combination of both. 

Taken together, current literature suggests that while 
OGG1 rs1052133 may have functional relevance at the 
molecular level, its isolated effect on systemic oxidative 
DNA damage in MS appears limited. Future studies with 
larger sample sizes and combined analysis of multiple DNA 
repair genes may better clarify the role of BER pathway 
variability in oxidative stress modulation in MS.  

 
CONCLUSION 
In conclusion, the present study does not support a sig-

nificant association between the OGG1 rs1052133 polymor-
phism and systemic oxidative DNA damage, as assessed by 
urinary 8-oxo-2´-deoxyguanosine levels, in patients with 
MS. These findings suggest that variability within a single 
base excision repair gene may not independently determine 
oxidative DNA damage burden in this complex neuroin-
flammatory disorder. Given the multifactorial nature of OS 
in MS, future research should focus on integrated analyses 
of multiple DNA repair genes, inflammatory pathways, and 
environmental determinants in order to better clarify OS reg-
ulation in this complex disorder.  
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Сажетак 
Увод: Оксидативни стрес се сматра важним фактором у патогенези мултипле 
склерозе (МС). 8-оксо-7,8-дихидро-2´-деоксигванозин (8-оксодГ) представља добро 
утврђен биомаркер оксидативног оштећења ДНК, док је 8-оксогванин ДНК 
гликозилаза 1 (ОГГ1) кључни ензим укључен у поправку база путем механизма 
ексцизионе репарације. Уобичајени полиморфизам ОГГ1 рс1052133 (Ser326Cys) 
повезан је са измењеном ефикасношћу репарације у условима оксидативног стреса. 
Циљ: Испитати повезаност између ОГГ1 рс1052133 полиморфизма и нивоа 8-
оксодГ/креатинин у урину код пацијената са релапсно-ремитентном мултиплом 
склерозом (РРМС). Методе: Студија типа случај-контрола обухватила је 152 
пацијента са РРМС и 247 здравих контрола. Генотипизација ОГГ1 рс1052133 
извршена је применом TaqMan real-time PCR методе. Ниво 8-оксодГ у урину 
одређен је методом ХПЛЦ-МС/МС и изражен као однос 8-оксодГ/креатинин 
(нмол/ммол). Расподела генотипова тестирана је на Hardy-Weinbergovu  равнотежу. 
Разлике између група анализиране су λ2 тестом и АНОВА анализом уз пост хок 
Сидак тест. Резултати: Расподела генотипова и алела није се значајно разликовала 
између пацијената са МС и контролне групе (п > 0,05). Пацијенти са МС су имали 
значајно више концентрације 8-оксодГ/креатинин у урину у поређењу са 
контролама. Код ЦЦ и ЦГ генотипова, пацијенти са МС имали су значајно више 
вредности у односу на одговарајуће контроле (п=0,005 и п<0,001), док код ГГ 
хомозигота није уочена разлика. Унутар МС групе, носиоци Г алела (ЦГ+ГГ) имали 
су више нивое 8-оксодГ у поређењу са ЦЦ хомозиготима (п=0,029). Закључак: 
ОГГ1 рс1052133 није био повезан са подложношћу за МС у испитиваној 
популацији. Међутим, овај полиморфизам може утицати на ниво оксидативног 
оштећења ДНК код МС, указујући на потенцијални генотип-зависни ефекат у 
одговору на оксидативни стрес.  


