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SUMMARY
Ovarian cancer is regarded as the most lethal gynecological cancer with a five-year survival below 45%. It 
represents the seventh most common cancer among women. Due to the limited availability of biomarkers 
and reliable screening methods for early diagnosis of ovarian cancer, much research is being conducted 
to explore and understand the factors that may increase the risk of developing this kind of cancer. When 
surgery and chemotherapy treatments have been fully utilized, the development of chemoresistance 
becomes a critical factor in the progression of the disease. Glutathione transferases (GSTs) are a group 
of enzymes that play a role in the process of detoxification. Genes that code for GSTs proteins exhibit 
polymorphism, which can lead to either total or partial loss of enzymatic function. Cytosolic GST activity 
is composed of many different isoenzymes that facilitate interactions between glutathione and hazard-
ous chemicals, including cancerogenes, anticancer drugs, and byproducts of oxidative stress. The scope 
of this review is to clarify the association of common GST polymorphisms with ovarian cancer risk and 
chemoresistance. 
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OVERVIEW OF OVARIAN CANCER

Ovarian cancer is regarded as the most lethal 
gynecological cancer with a five-year survival 
below 45%. Around 290,000 women world-
wide are diagnosed with ovarian cancer and 
180,000 die every year, which represents the 
seventh most common cancer among women 
[1, 2, 3]. Ovarian cancer can originate from any 
of the histologic components of the ovary, such 
as epithelium, stroma, or germ cells. The most 
prevalent among them is high-grade serous ovar-
ian carcinoma (HGSOC) originating from the 
ovarian epithelium [4]. However, pathogenesis of 
ovarian cancer has evolved from the hypothesis 
that HGSOC develops from ovarian epithelium 
to the theory that it starts as a precursor lesion in 
the epithelium of distal fallopian tube as a serous 
tubal intra epithelial carcinoma [5, 6]. Almost 
15–20% of HGSOC have germline BRCA ½ mu-
tations with cumulative risk of epithelial ovarian 
cancer estimated to be 44% and 17% for BRCA1 
and in BRCA2 mutation carriers, respectively [7].

Over the course of time, several distinct risk 
factors have been discovered for ovarian cancer. 
As an example, La Vecchia [8] examined the 
connection between the age at which menstrua-
tion begins, the age at which menopause oc-
curs, the regularity of ovulation cycles, and the 
specific locations of ovarian cancer. Researchers 
determined that women with irregular men-
strual cycles had a nearly 42% greater likelihood 

of developing ovarian cancer during the post-
menopausal phase of life [8]. This may also be 
observed from the perspective of polycystic 
ovarian syndrome, which is considered the 
most common cause of irregular menstrual 
periods in women of reproductive age [9].

From the pathology standpoint of view, 
HGSOC has a diverse development pattern 
characterized by the presence of huge papillae, 
glandular structures, solid areas, and occasional 
micropapillary formations, sometimes accom-
panied by necrosis [10]. It is distinguished by 
the presence of high-grade nuclei, and a high 
mitotic index. The immunohistochemistry stain 
usually shows aberrant expression of p53, dif-
fuse expression of p16, and high expression of 
Ki67. Other markers associated with HGSOC 
are ER, PR, WT-1, and PAX8 [11].

Since, HGSOC is regarded as chromosomal-
ly unstable with frequent DNA gains and losses, 
there is a great deal of potential for acquiring 
chemoresistance [12]. Molecular abnormalities 
are defined by ubiquitous inactivating muta-
tions in TP53, copy number alterations and 
whole genome duplications [11]. From a molec-
ular perspective, high grade ovarian cancer can 
be classified into four distinct subtypes: mes-
enchymal, immunological, differentiated, and 
proliferative [13, 14]. Research done by Cheng 
et al. [15] discovered seven copy-number sig-
natures that are associated with the prognosis 
of ovarian cancer. 
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EPIDEMIOLOGY AND INCIDENCE 

The average lifetime risk of developing ovarian cancer is 
1.3%, the equivalent of 1 in 78 women [16]. The over-
all ovarian cancer incidence rate in the US was 11.5 per 
100,000 women during 2010–2014. More than 90% of 
ovarian malignancies are of epithelial origin. Epithelial 
ovarian carcinomas are classified by tumor cell histology 
as serous, endometrioid, mucinous, or clear cell, with one-
quarter being more rare subtypes or unspecified. 

At the moment, there is no officially endorsed screening 
test for ovarian cancer. However, there are extensive ran-
domized clinical trials aimed at identifying viable screen-
ing methods. In fact, the Prostate, Lung, Colorectal, and 
Ovarian Cancer Screening Trial evaluated the effective-
ness of transvaginal ultrasound and detection threshold 
(≥ 35 U/mL) in the tumor marker CA125 for detecting 
ovarian cancer at an early stage. But the study did not find 
any decrease in ovarian cancer-related deaths even after a 
follow-up period of up to 19 years [17].

CHALLENGES IN DIAGNOSIS AND TREATMENT 

Nonspecific symptoms such as abdominal bloating, early 
satiety, nausea, and abdominal distension are associated 
with ovarian cancer. Changes in bowel function, urinary 
symptoms, fatigue, and weightloss usually manifest many 
months before the diagnosis is made. The majority of pa-
tients are diagnosed in an advanced stage of illness. Due to 
the extended period of asymptomatic nature of the disease, 
signs of ovarian cancer are demonstrated by the pattern of 
cancer tissue spreading throughout the abdominal cavity.

The classic treatment method of ovarian cancer is 
characterized by an initial debulking surgery followed by 
chemotherapy [18]. The most crucial factor for survival 
is the complete elimination of any visible illness in the 
abdomen [19]. Poor prognosis and inferior survival rates 
are associated with suboptimal surgical treatment that fails 
to completely eradicate the tumor burden.

ROLE OF GLUTATHIONE TRANSFERASES IN CANCER

Cytosolic GST is made up of several different forms of en-
zymes that facilitate interactions between glutathione and 
lipophilic molecules containing electrophilic centers. GSTs 
are recognized as important enzymes in cell detoxification 
processes, playing a critical role in the metabolism of both 
external substances (such as chemical carcinogens, environ-
mental contaminants, and even anticancer drugs) and inter-
nal electrophilic chemicals [20]. Regarding the substrates of 
GSTs, it is important to mention that GSTM1, GSTP1 and 
GSTT1 are involved in the inactivation of substances that 
can cause cancer, produced during the breakdown of poly-
cyclic aromatic hydrocarbons and arylamines [21]. GST 
family members also possess antioxidant activity [22, 23].

GST enzymes have been categorized into seven classes: 
alpha, mu, pi, theta, zeta, omega, and sigma. The most 

extensively investigated glutathione transferase genetic 
polymorphisms are GSTA1, GSTM1, GSTP1, and GSTT1 
and to some less extent GSTO1 [24]. Most of the varia-
tions found in genes that code for cytosolic GSTs are single 
nucleotide polymorphisms (SNPs). The substitution of 
isoleucine (Ile) with valine (Val) resulting from SNP alters 
the catalytic and regulatory characteristics of the GSTP1 
enzyme [25, 26]. On the other hand, the GSTA1 polymor-
phism is characterized by three SNPs, namely -567TOG, 
-69COT, and -52GOA, which appear to be connected. The 
changes mentioned lead to differential expression, with 
the variant GSTA1*B allele (-567G, -69T, -52A) having re-
duced transcriptional activation compared to the common 
GSTA1*A allele (-567T, -69C, -52G) [27]. The substitution 
of the amino acid Alanine (Ala) with Aspartic acid (Asp) at 
position 140, caused by SNP where C is replaced by A, in 
exon 4 of the GSTO1 gene (GSTO1*Ala140Asp), alters the 
deglutathionylase and thioltransferase activity of the gene 
[28, 29, 30]. The GSTO2 rs156697 polymorphism involves 
a SNP where the nucleotide A is replaced by G. This substi-
tution results in the amino acid Asparagine being replaced 
by Aspartic acid at position 142 (GSTO2*Asn142Asp) [31, 
32]. This genetic variation may be associated with changes 
in the levels of the GSTO2 protein. 

The functional importance of GST SNPs has been 
emphasized by Hollman et al. [33], who proposed a cat-
egorization of disorders strongly associated with SNPs 
discovered in GSTs, including malignancies. Conversely, 
deletion polymorphisms of genes that encode for human 
cytosolic GSTM1 and GSTT1 are rather prevalent in hu-
man populations. Roughly 50% of the population does not 
have GSTM1 enzyme activity because they have a homo-
zygous deletion of the GSTM1 gene. In the case of GSTT1, 
about 20% of Caucasians have a gene homozygous dele-
tion, resulting in a lack of GSTT1 enzyme activity [34, 35]. 

GST polymorphisms have been associated with an in-
creased risk for a variety of other types of cancer, such 
as breast, gastric, renal, lung and colorectal [36]. Meta-
analysis conducted by Chinese authors on total of 17 stud-
ies, involving 5323 breast cancer cases and 7196 controls, 
found a significant association between the null GSTM1 
and breast cancer risk [37]. This study exclusively recruited 
individuals of Chinese ethnicity, which limits the ability 
to apply the findings on general population due to the 
well-established variations in the distribution of GSTM1 
among other racial populations. The frequency of GSTT1 
null genotype varies from 20% in Caucasians to 60% in 
Asians, whereas around 50% of the global population 
(varying from 22% in Africa to 62% in Europe) have the 
GSTM1 null genotype [21].

A study carried out by Coric et al. [38] examined the 
impact of GST gene variations on the likelihood of de-
veloping renal cell carcinoma (RCC) and the postopera-
tive prognosis in patients with clear cell RCC. It has been 
shown that individuals with GSTM1-null and GSTP1-
variant genotypes have a higher risk of developing RCC. In 
contrast, the absence of the GSTM1 protein due to GSTM1 
null genotype is linked to a positive postoperative out-
come in clear cell RCC [38]. Matic et al. [39] investigated 
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the correlation between genetic variations in the GSTA1, 
GSTM1, GSTP1, and GSTT1 genes with the risk of bladder 
cancer. They further assessed whether this correlation was 
influenced by smoking. The presence of null or low-activ-
ity genotypes of the GSTA1, GSTM1, GSTT1, and GSTP1 
genes did not have a separate impact on the likelihood of 
developing bladder cancer in our patients. Nevertheless, 
the combination of low activity GSTA1 and GSTM1-null 
genotype enhances an individual’s vulnerability to bladder 
cancer when associated with smoking [39].

In addition to its typical function as a phase II detoxi-
fying enzyme, glutathione transferases may also directly 
inactivate several standard anti-cancer medications (such 
as chlorambucil, cyclophosphamide, melphalan, cisplatin, 
thiotepa, and others] through GST-dependent conjuga-
tion reactions, as they are also substrates for GSTs [40, 
41]. GSTs also appears to interact with efflux transport-
ers, hence enhancing the efflux of anticancer drugs from 
the cell. Additionally, GSTs interact with other signaling 
molecules that are involved in the control of apoptosis. 
This specifically applies to the GSTP1, since it can bind to 
both small and large molecules. It acts as a suppressor of 
kinase-dependent apoptotic signaling pathways by form-
ing protein-protein complexes with regulatory mitogen-
activated kinases like JNK1 (c-Jun NH2-terminal kinase). 
Additionally, GSTP1 plays a role in detoxifying potentially 
cancer-causing substances. Furthermore, it can enhance 
the removal of drugs from cells, thereby contributing 
to chemoresistance. Also, GSTP1 demonstrates a syner-
gistic impact on the development of chemoresistance to 
ethacrynic acid, chlorambucil, vincristine, and etoposide 
via interacting with MRP-1 [42].Thus, the catalytic and 
regulatory activities of GSTs may be regarded as signifi-
cant components that contribute to at least several key 
pathways of chemoresistance [20]. Obviously, GSTs may 
have a role in chemoresistance, even for drugs that are not 
typically metabolized by GSTs. Therefore, GSTs appear to 
be well-suited for the creation of new drugs, particularly 
because each type of cancer cells possess a distinct GST 
signature. This allows for precise targeting and selectiv-
ity when designing inhibitors and pro-drugs specific to 
each isoenzyme [43, 44]. Ishikawa et al. [45] carried out 
research on the expression of ATP-dependent glutathione 
S-conjugate export pump (GSX-Pump) and the capacity of 
tumor cells to eliminate a potentially cytotoxic glutathione-
platinum complex, thereby modulating glutathione (GSH)-
associated resistance to cisplatin. It was discovered that 
human promyelocytic leukemia HL-60 (HL-60/R-CP) cells 
had functionally overexpressed GSX-Pump [45]. Horton 
et al. [46] performed a study on ovarian cancer cells that 
were isolated after subjecting the parent cells to increasing 
doses of alkylating agent over time. The study demonstrat-
ed that the resistant cell line exhibited nearly a five-fold 
increase in GST activity compared to the original cell line. 
Additionally, they demonstrated that the resistant cell line 
exhibited a minimum of 11 times greater GSTM activity 
compared to the parental cells, in which this isoform was 
hardly detectable. The results have shown a close and di-
rect relationship between resistance to the alkylating drug 

chlorambucil and the increased expression of mu-class 
GSTs. These findings imply that this increased expression 
may be partially responsible for the acquired resistance of 
ovarian cancer cells [46].

GLUTATHIONE TRANSFERASE POLYMORPHISMS 
AND OVARIAN CANCER RISK

Due to the difficulty in the early-stage diagnosis of ovarian 
cancer, extensive research has been dedicated to under-
standing the factors that increase an individual’s vulner-
ability to this malignant illness. Currently, there are no 
recommendations regarding population-wide screening 
procedures that have demonstrated sufficient effectiveness 
to be implemented in routine practice. SNPs are the pre-
dominant type of genetic variation in humans and might 
potentially influence an individual’s susceptibility to cancer. 
It seems reasonable to assume that glutathione transferases 
play a role in metabolizing different carcinogens that could 
potentially contribute to the development of ovarian cancer, 
providing a strong biological basis for the study of associa-
tions of GST polymorphisms with risk of ovarian cancer. 
Several large-scale meta-analyses have been undertaken in 
recent decades to investigate the correlation between GST 
polymorphisms with the likelihood of developing ovarian 
cancer. Significantly, most of them focused on specific GST 
polymorphisms, including the GSTM, GSTT, and GSTP 
gene families. Economopoulos et al. [21] conducted a large 
and thorough meta-analysis. They analyzed eight studies 
that investigated the GSTM1 null polymorphism status, 
with a total of 2357 cases and 3044 controls. They also ana-
lyzed six studies on the GSTT1 null polymorphism, with 
1923 cases and 2759 controls. Additionally, three studies on 
the GSTP1 Ile105Val were included in the meta-analysis. 
The investigated GSTM1, GSTT1, and GSTP1 genetic poly-
morphisms do not appear to provide any extra proof of 
susceptibility to ovarian cancer [21]. In a study carried out 
by Jin et al. [47], they utilized literature data to examine the 
association between GSTM1 polymorphism and GSTT1 
polymorphism in ovarian cancer. They identified a total of 
eight studies, which included 2397 cases and 2910 controls 
for GSTM1 polymorphism, and 2049 cases and 2668 con-
trols for GSTT1 polymorphism. The comprehensive data 
indicated that individuals with the GSTM1 null genotype 
did not exhibit a substantially higher risk of ovarian cancer 
compared to those with the GSTM1 active genotype. In 
both the overall analysis and the subgroup of Caucasian 
subjects, no association was found between GSTT1 poly-
morphism and the investigated model [47]. Although cur-
rent studies have not yet provided conclusive evidence of a 
link between GST polymorphisms and epithelial ovarian 
cancer risk, recent study on the role of GST omega class 
polymorphisms has shown that that GSTO locus variants 
may confer ovarian cancer risk. Preferably, GSTO2 should 
be primarily sequenced for variants that may influence the 
disease risk [48, 49].

Nevertheless, investigations done on other cancers 
of the urogenital system indicate a correlation between 
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GSTs and the development of cancer. Matic et al. [39] in-
vestigated the correlation between genetic variations in 
the GSTA1, GSTM1, GSTP1, and GSTT1 genes with the 
incidence of bladder cancer. Additionally, they assessed 
whether these variations were influenced by smoking. 
None of the analyzed polymorphisms exhibited a statis-
tically significant independent connection with bladder 
cancer risk. However, when combined with smoking, both 
the low activity GSTA1 and GSTM1-null genotype contrib-
ute to an increased vulnerability to bladder cancer [39]. 
These findings indicate that GSTs polymorphisms have a 
role in carcinogenesis, and lifestyle factors can also impact 
the outcome. Since this aspect was not included in the 
previous research on the risk of ovarian cancer, the study 
of gene-environmental interactions in ovarian cancer risk 
might be an appropriate direction for future investigations. 
Besides, polymorphisms of GST members should also be 
examined in correlation with the degree of oxidative stress 
which may be one of contributing factors that initiate ovar-
ian cancerogenesis [22, 23, 50].

GLUTATHIONE TRANSFERASE POLYMORPHISMS 
AND OVARIAN CANCER CHEMORESISTANCE

The conventional treatment for ovarian cancer patients 
involves cytoreductive surgery followed by the adminis-
tration of chemotherapeutic drugs, specifically platinum-
based compounds with taxans. However, a significant 
number of patients who experience a relapse develop re-
sistance to platinum-based chemotherapy due to repeated 
treatment cycles. As a result, resistance to chemotherapy, 
whether inherent or acquired, is a prevalent issue in the 
management of ovarian cancer patients. The precise mech-
anisms of chemoresistance have not yet been completely 
understood. Presently, about 90% of patients acquire a kind 
of chemoresistance that ultimately proves fatal. The pri-
mary factors contributing to chemoresistance are: 

1. the fact that there are heterogeneous tumor cells; 
2. the presence of cancer stem cells;
3. the particular features of the tumor microenviron-

ment [51]. 
As previously mentioned, the majority of polymor-

phisms found in genes that encode cytosolic GSTs belong 
to SNPs. Furthermore, the alterations in amino acids 
caused by SNPs lead to variations in the expression of GST 
variants, resulting in reduced transcriptional activity or 
functional change due to altered protein structure [43]. 
In addition to their role in promoting chemoresistance 
through their conjugating activity, GSTs also appear to 
interact with efflux transporters, therefore enhancing the 
efflux of anti-cancer drugs from the cell. This is another 
mechanism that is related to the development of chemo-
resistance [42].

Zhang et al. [52] examined the molecular and cellular 
factors behind chemoresistance in ovarian cancer, focusing 
on determining the expression of genes that encode gluta-
thione transferase T1 in ovarian cancer cell cultures. The 
study demonstrated a significant increase in the expression 

of GSTT1 genes in serous ovarian cancer cell lines that 
are resistant to paclitaxel and carboplatin [52]. In addi-
tion, the study done by Liblab et al. [53] examined the 
correlation between genetic variations in ERCC1, XRCC1, 
and GSTP1, which have a role in platinum metabolism. 
The study showed that individuals with the GSTP1 A/G 
genotype exhibited a greater incidence of grade 2 anemia. 
This finding suggests that grade 2 anemia might potentially 
serve as a valuable indicator for predicting the clinical ef-
fectiveness of platinum-based chemotherapy [53]. These 
conclusions display the intricate function that glutathione 
S transferase can play in oncological therapy. Both poly-
morphisms and gene expression can impact the outcome. 
In addition, it has been revealed that GST can also impact 
the rate of complications, which are classified based on the 
grade or severity of multiple organ systems as a secondary 
effect of chemotherapy.

Kolwijck et al. [54] assessed the correlation between 
GSTP1-1 levels in ovarian cyst fluid, collected prior to che-
motherapy during surgery, and the clinical outcomes of pa-
tients with epithelial ovarian cancer. The study included a 
total of 56 patients diagnosed with epithelial ovarian cancer 
and 109 patients without disease, who served as controls. 
The outcome was assessed by comparing the duration of 
progression-free survival and overall survival. It was discov-
ered that patients with malignant illness and advanced FIGO 
stage exhibited elevated levels of GSTP1. Also, patients who 
received chemotherapy and had elevated levels of GSTP1 
have worse progression-free survival and overall survival 
rates. Therefore, it may be concluded that cancer cells in-
crease their ability to metabolize and remove anti-cancer 
drugs in GSTP1 dependent manner [54]. Nagle et al. [55] 
examined the impact of glutathione-S-transferase polymor-
phisms on the survival of women diagnosed with ovarian 
cancer. The researchers examined Australian women who 
were diagnosed with ovarian cancer between 1985 and 1997. 
They used DNA isolated from peripheral blood and unin-
volved (normal) tissues for their analysis. They found that 
women with non-functional GST polymorphism, specifi-
cally the GSTP1 Ile105Val GG/GA genotype, experienced a 
significantly improved survival. This can be attributed to the 
enhanced ability of functional GST enzymes to efficiently 
detoxify anti-cancer drugs, leading to quicker elimination 
and reduced impact on tumor cells [55]. The study under-
taken by O’Brien et al. [56] examined the impact of coordi-
nated overexpression of glutathione phase II detoxification 
gene products on drug resistance. Specifically, glutathione, 
glutathione transferases, and the multidrug resistance-asso-
ciated protein 1 have been individually examined for their 
roles in drug resistance. Upon combining all three, there was 
a notable increase in resistance levels for doxorubicin and 
etoposide. These findings validate the idea that the simul-
taneous improvement of detoxification pathways leads to a 
more effective defensive characteristic, leading to enhanced 
survival of tumor cells [56].

Khrunin et al. [57] analyzed 21 variations in 10 genes 
that encode the proteins responsible for cisplatin metab-
olism. A study was conducted to examine the relation-
ship between the effectiveness and harmful effects of the 
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cisplatin-cyclophosphamide treatment in 104 patients 
with ovarian cancer. The association between the GSTP1 
Ile105Val polymorphism and progression-free survival was 
shown to be significant. The allelic status of the GSTA1 C 
> T polymorphism was shown to be associated with better 
overall survival. Despite this, there were no observed asso-
ciations between genotypes and complete tumor responses 
[57]. Furthermore, Kim et al. [58] conducted an analysis 
on several genes, including GSTP1, GSTM1, and GSTT1 
polymorphisms, to investigate their relationship with drug 
toxicity and their potential as a predictive factor. Data was 
collected for the medical records of 118 patients. The study 
demonstrated that having an active (non-null) genotype 
in the GSTT1 was associated with a lower likelihood of 
overall response to chemotherapy. Additionally, those with 
an A/A genotype in the GSTP1 Ile105Val polymorphism 
had a significantly higher chance of experiencing grade 3 
or 4 hematological complications. Both of these two studies 
highlight the significance of GST polymorphisms in the 
prognosis, responsiveness, and complication rate associ-
ated with ovarian cancer [58].

Nonetheless, several compounds that can inhibit GSTs 
have been produced, and certain natural inhibitors have 
also been identified and studied. This is because blocking 
GSTs can help reverse drug resistance. The synthesis of 
GST inhibitors and the investigation of natural inhibitors 
have been extensively documented. Most of these com-
pounds are either GST substrates or GSH analogs or mech-
anism-based inhibitors, resulting in enzyme inhibition 
through various mechanisms. The efficient accumulation 
and/or activation of anti-cancer drugs within cancer cells 
can be achieved by exploiting the overexpression of certain 
GSTs in distinct types of malignancies. Therefore, GSTs 
are appropriate as biomarkers for combination therapy 
including specific GST inhibitors and for the creation of 
new anti-cancer medications with focused selectivity [43, 
59]. Molecules with the ability to inhibit GSTs may play 
a role in the series of actions that can be taken to combat 
drug resistance. Specifically, a substantial quantity of GST 
inhibitors has previously been developed, while there has 
been long-standing evidence of natural inhibitors. The 

primary mechanisms underlying the reversal of drug re-
sistance involve the creation or utilization of molecules that 
act as either GST substrates or GSH analogues, therefore 
leading to enzyme inhibition in many ways.

Collectively, the previously cited research papers suggest 
a strong association between GSTs polymorphisms and 
clinical response, specifically in terms of overall survival 
and prognosis of chemotherapy toxicities. Insufficient 
activity in GST enzymes seems to result in an improved 
response to therapy [60].

CONCLUSION – CLINICAL IMPLICATIONS AND 
FUTURE DIRECTIONS 

Glutathione transferases are essential for the detoxifica-
tion of several conventional chemotherapeutic agents. 
Additionally, they are involved in the regulation of cel-
lular proliferation and apoptosis. Conventional cancer 
treatment faces a significant obstacle in the form of inad-
equate capability to target cancer cells specifically while 
minimizing adverse effects and resistance to anticancer 
medications. Addressing the issue of multidrug resistance 
to chemotherapeutic agents is a significant concern in the 
field of ovarian cancer treatment as well. Similarly, con-
siderable research effort is being devoted to discovering 
novel and inventive approaches to overcome this challenge. 
Likewise, chemoresistance is an exceedingly complex and 
multifaceted phenomenon that encompasses a multitude of 
underlying mechanisms. Introduction of new technology 
in conjunction with innovative GST targeted drugs offers 
innovative approaches to combating the growing trend of 
chemoresistance in ovarian cancer.
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САЖЕТАК
Карцином јајника се сматра најсмртоноснијим гинеколо-
шким карциномом са петогодишњим преживљавањем ис-
под 45%. Он представља седми најчешћи рак међу женама. 
С обзиром на то да је доступност биомаркера карцинома 
јајника ограничена, као и да не постоје поуздане методе 
скрининга, у току су многа истраживања фактора који пове-
ћавају ризик за настанак овог тумора. Након исцрпљивања 
хируршких и хемиотерапијских метода лечења карцинома 
јајника, развој хемиорезистенције постаје критичан фактор 
у напредовању болести. Глутатион-трансферазе су фамилија 
ензима који играју кључну улогу у процесу детоксикаци-

је. У генима који кодирају глутатион-трансферазе постоје 
полиморфизми, који могу довести до потпуног или дели-
мичног губитка функције ензима. Цитосолну активност 
глутатион-трансфераза чини много различитих изоензима 
који каталишу интеракције између глутатиона и токсичних 
једињења, укључујући канцерогене, лекове против рака и 
продукте оксидативног стреса. Циљ овог прегледног чланка 
је да разјасни повезаност најчешћих полиморфизама гена за 
глутатион-трансферазе са ризиком за настанак рака јајника 
и његовом хемиорезистенцијом.
Кључне речи: глутатион-трансфераза; карцином јајника; 
полиморфизми; ризик; хемиорезистенција
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