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Investigation of C609T polymorphism in the NQOL1 gene in patients diagnosed
with colorectal cancer in the Azerbaijani population
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This study aimed to determine the clinical significance of the NQO1 C609T (rs1800566, Pro187Ser)
polymorphism in patients with colorectal cancer (CRC) in the Azerbaijani population. 142 patients
with CRC and 146 healthy individuals were included in the study. DNA from blood was isolated using
the salting-out method, and genotypes were determined on agarose gel using the PCR-RFLP method.
When comparing the patients and control groups, heterozygous CT (OR=1.813; 95%CI=1.097-
2.995, P=0.020), under the dominant model (OR=1.842; 95%CI=1.137-2.983, P=0.013), and the
mutant T allele (OR=1.644; 95%CI=1.096-2.465, P=0.016) were statistically associated with an
increased risk of CRC. When comparing male patients with healthy men, heterozygous CT was
associated with a higher risk of CRC (OR=2.219; 95%CI=1.079-4.565, P=0.029). However, the age,
pathological tumor grade and stage, smoking, and alcohol consumption of the study groups were
compared and no significant relationship was found (P>0.05). Our findings showed that the NQO1
C609T polymorphism is related to the risk of colorectal cancer in the Azerbaijan population.
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INTRODUCTION

Colorectal cancer (CRC) is the most common
cause of cancer death worldwide in both men and
women (Siegel et al., 2018). Early detection and
excision of precancerous lesions with screening
programs have been associated with a reduced risk
of CRC in different populations (Holme et al.,
2013; Welch and Robertson, 2016). Genetic
profiling of tumors and detection of somatic
genetic variants are necessary and provide
opportunities for effective treatment choices
(Biller and Schrag, 2021). Furthermore, the
underlying genetic causes of CRC include
Chromosome instability (CIN) and Microsatellite
instability (MSI). CIN phenotype includes
structural abnormalities in chromosomes (copy
number alterations, duplication, amplification,
deletion, insertion, loss of heterozygosity) and
chromosomal number changes such as aneuploidy
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which is present in 65-70% of all CRC cases
(Nguyen et al., 2020). Microsatellites are DNA
sequences containing repetitive motifs that tend to
accumulate high mutation rates. MSI inactivates
DNA repair system genes, including MLH1,
MSH2, MSH3, MSH6, and PMS2 (L.i, 2008).
NQO1 is a multifunctional antioxidant
encoding gene and plays an essential role in
protecting cells from oxidative stress. NQO1 acts
as an anti-cancer enzyme. In some cancers (breast,
colon, lung cancer, etc.), the expression of the
NQO1 gene is increased (Yadav et al., 2018).
NQO1 is a gene of approximately 20 kb in length,
consisting of 6 exons on chromosome 16q22.1
(Iskander and  Jaiswal, 2005).  Several
polymorphisms have been identified in the NQO1
gene (Nebert et al., 2002). However, the most
studied and clinically significant is polymorphism
C609T (rs1800566, P187S), which converts
proline amino acid to serine in exon 6 (Yadav et
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al., 2018). NQO1 C609T polymorphism has been
widely investigated among different ethnic groups
for CRC susceptibility, but the results are
inconsistent.

Several different clinical studies have been
performed on the NQO1 gene C609
polymorphism, indicating that the TT genotype has
an increased risk of disease in patients with kidney,
urothelial, esophageal, bladder, breast and stomach
cancers, pediatric and adult leukemia compared to
healthy controls (Sameer et al., 2010). There are no
consistent data available to show the association
between NQO1 gene polymorphism and CRC risk
in our population. In this case-control study, we
investigated for the first time the association
between NQO1 C609T (rs1800566, Prol87Ser)
gene polymorphisms and subjects' age, gender,
clinicopathological parameters, smoking and
alcohol use parameters, and CRC susceptibility in
the Azerbaijani population.

MATERIALS AND METHODS

This study included 142 patients diagnosed
with colorectal cancer at the Azerbaijan Medical
University and the Scientific Surgery Center
named after M. Topchubashov and 146 healthy
people as a control group. The control group was
selected from individuals with no history of
inflammatory bowel disease or cancer. Cancer
biopsy samples taken from patients were evaluated
due to pathohistological analysis, and the stage and
grade of the tumor were determined. VVenous blood
was taken from the study groups in tubes with
EDTA. DNA extraction was carried out in the
Laboratory of Human Genetics of ANAS Institute
of Genetic Resources. DNA extraction from blood
samples was performed according to the protocol
by the Salting-out method. Quantitative and
gualitative parameters of DNA were measured by
the spectrometric method (Thermo Scientific™
NanoDrop™ 2000/2000c). Then the amplification
process was performed by PCR. The sequence of
specific primers used in PCR follows forward 5°-
AAGCCCAGACCAACTTCT-3", reverse 5’-
TCTCCTCATCCTGTACCTCT-3. The PCR
reaction with a total volume of 20 pl consisted of
the following: 2ul DNA (200 ng/pl), 2 pl 10X
buffer [10 mMTris—HCI pH 8.0, 50 mM KCl], 2 pl
MgCl,, ANTP mixture 0.2 pl (20 mM), 0.5 pl (100

uM) and 0.2 pl (5 U/pl) from each primer, 0.2 pl (5
U/ul) Taq DNA polymerase (Solis BioDyne, Tartu,
Estonia) and 12.6 pl distilled water (dH20). The
amplification condition for PCR (Applied
Biosystems, USA) consisted of 5 minutes at 95°C,
35 cycles of 30 seconds at 95°C, 45 seconds at 59°C
and 2 minutes at 72°C, then final elongation of 7
minutes at 72°C. Hinfl (NEB, New England
Biolabs) restriction enzymes were used to identify
NQO1 C609T genotypes. Restriction fragments
were visualized on 2% agarose gel stained with
Ethidium Bromide under the UV gel
documentation system. As a result of digestion of
PCR products with the restriction enzyme, wild
type CC 271 bp, heterozygous CT 271 bp, 151 bp
and 120 bp, and homozygous mutant TT genotype
151 bp and 120 bp (Figure).

Statistical analysis. Statistical analysis using
SPSS version 17.0 (SPSS Inc, Chicago, USA)
Pearson's chi-squared test was used for genotype
and allele frequency comparison. Odds ratios (OR)
and confidence intervals (Cl) were calculated to
estimate relative risk. A P value less than 0.05 was
considered statistically significant.

RESULTS AND DISCUSSION

The study involved 142 patients with colon
cancer and 146 practically healthy individual
control groups. Demographic parameters for
patients and controls are shown in Table 1. The
patient group consisted of 84 men and 58 women,
and the control group consisted of 64 men and 82
women, respectively. The age range of patients
was 25-85, and in the control group, it was 27-82
years. No statistical association was observed
when the study groups were compared by age
(P=0.256). Furthermore, 8.2% of patients had G1,
91% G2 and 24.7% G3 tumors, and 2.1% T1,
11.3% T2 and 78.9% T3, and 7.7% had a tumor
stage. In addition, no significant statistical
difference was observed when comparing research
groups in terms of data on smoking and alcohol
consumption (P>0.05).

The genotype and allele frequencies of the
C609T polymorphism of the NQO1 gene are
shown in Table 2. Genotypic frequencies were
found in 54.9% CC, 39.5% CT and 5.6% TT in
patients, and 69.2% CC, 27.4% CT and 3.4% TT
in the control group, respectively. Heterozygous
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CT and homozygous mutant TT were higher in
patients. A statistical association was found
between heterozygous CT and increased risk of
colon cancer (OR=1.813; 95% CI=1.097-2.995;
P=0.020). Although the association was found in
the dominant model (OR=1.842; 95% CI=1.137-
2.983; P=0.013), no association was found in the
recessive model (P>0.05). In addition, 74.6% of
patients had normal C allele, and 25.4% had mutant
T allele. 82.9% had a wild type C allele in the
control group, and 17.1% had a mutant T allele. A
statistical association was observed between the
mutant T allele (OR=1.644; 95% CI=1.096-2.465;
P=0.016) and the risk of colorectal cancer.

Table 1. Clinical and demographic parameters of
study groups

Patients Controls P value
N=142 (%) | N=146 (%)
Gender
Male 84 (59.2) 64 (43.8) | 0.256
Female 58 (40.8) 82 (56.2)
Age
Age interval 25-85 27-82
Mean 61+9.1 60+10.3
Histological Grade
G1 13 (8.2)
G2 91 (67.1)
G3 38 (24.7)
Tumor Stage
T1 3(2.1)
T2 16 (11.3)
T3 112 (78.9)
T4 11 (7.7)
Smoking Status
Smokers 49 (34.4) 51 (34.9) | 0.942
Non-Smokers 85 (60) 89 (60.9)
Unknown 8 (5.6) 6 (4.2)
Alcohol consumption
Yes 45 (31.7) 46 (31.5) | 0.368
No 89 (62.7) 94 (64.4)
Unknown 8 (5.6) 6 (4.1)

When comparing genotypes by gender factor
(Table 3), 53.6% of wild-type CC, 40.5% of
heterozygous CT, and 5.9% of mutant TT were
found in male patients. In healthy men, the
genotypic frequencies were 73.4% CC, 25% CT
and 1.6% TT, respectively. A statistically
significant association was found between
heterozygous CT genotype and increased risk of
colorectal cancer among men included in the study
(OR=2.219; 95%CI=1.079-4.565; P=0.029).
Moreover, genotypic frequencies in female
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patients were 56.9% CC, 37.9% heterozygous CT,
and 5.2% mutant TT, respectively. It was
determined as 65.9% CC, 29.3% CT, and 4.8% TT
in healthy women. Although both CT and TT
genotypes were more common in female patients,
no statistical difference was found between
genotypes and disease risk (P<0.05).

Fig. Genotypes of NQO1 C609T polymorphism
determined by PCR-RFLP methods in agarose gel
DNA Ladder (100 bp): Lane-1; Wild type CC:
Lane-2, 3, 6, 7, 16, 17, Heterozygous CT: Lane-4, 5,
9,10, 11, 13, 14, 15; Homozygous mutant TT: Lane-
5, 8, 12.

The distribution of genotypes according to the
average age in the study groups is presented in Table
4. The distribution of genotypes in patients under 60
years of age was determined by 57.7% CC, 36.5%
CT and 5.8% TT, and in the control group, 68.9%
CC, 28.3% CT and 2.8% TT, respectively. Although
heterozygous CT (OR=1.541; 95%CI=0.754-3.150;
P=0.234) and mutant TT (OR=2.433;
95%CI1=0.465-4.514; P=0.364) genotypes were
more common in patients compared with the control
group. A statistical relationship between genotypes
and disease risk was not found when comparing
patients under 60 with the control group. However,
in patients over 60 years of age, normal CC,
heterozygous CT, and mutant TT genotypes were
53.3%, 41.1%, and 5.6%, while these frequencies
were 70%, 25%, and 5% in the controls,
respectively. Both CT (OR=2.158; 95%CI=0.932-
4.998; P=0.069) and TT (OR=1.458; 95%CI=0.265-
3.021; P=0.663) genotypes are more common in
patients over 60 years of age. No statistically
significant results were obtained between genotypes
and disease risk when comparing study groups over
60 years of age (P>0.05).
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Genotypic frequencies were found in non-
smokers compared to non-smokers (Table 5), with
27.3% CC, 52.7% CT and 20% TT in smokers. In
non-smokers, the distribution of genotypes was
38.9% CC, 42.2% CT and 18.9% TT, respectively.
Although  heterozygous CT  (OR=0.952;
95%CI1=0.460-1.972; P=0.895) and mutant TT
(OR=0.667; 95%CI=0.121-3.678; P=0.642) are
more common in smokers, this difference was not
statistically significant. Additionally, comparing
genotypes in terms of alcohol use, heterozygous
CT (49%) and homozygous TT (20.4%) were more
prevalent in alcohol wusers. However, no
association was found between genotypes CT

(OR=1.619; 95%CI=0.772-3.397; P=0.201) and
TT (OR=0.971; 95%CI=0.175-5.407; P=0.974)
and disease risk.

The distribution of genotype frequencies in
tumor grade and the stage is presented in Table 6.
Both heterozygous CT genotype (47.4%) and
mutant TT genotype (7.9%) were prevalent in
malignant tumor G3. The heterozygous CT
genotype was more common in the T3 and T4
stages of the tumor, and the mutant TT genotype
was more common in T3. No statistical correlation
was found between tumor grade and stages and
C609T polymorphism (P>0.05).

Table 2. Distribution of genotype and allele frequencies of C609T polymorphism of NQO1 gene in subject groups

Patients (N=142 (%)) Controls (N=146 (%)) OR (95%CI) P value
Genotypes
cC 78 (54.9) 101 (69.2) 1 i
CT 56 (39.5) 40 (27.4) 1.813 (1.097-2.995) 0.020
TT 8 (5.6) 5 (3.4) 2.072 (0.652-6.581) 0.209
Dominant
cc 78 (54.9) 101 (69.2) 1 .
CT+TT 64 (45.1) 45 (30.8) 1.842 (1.137-2.983) 0.013
Recessive
CC+CT 134 (94.4) 141 (96.6) 1 -
TT 8 (5.6) 5 (3.4) 1.684 (0.537-5.275) 0.367
Allele
C 212 (74.6) 242 (82.9) 1 -
T 72 (25.4) 50 (17.1) 1.644 (1.096-2.465) 0.016
Table 3. Distribution of genotype frequencies between men and women
Males Patients (N=84 (%)) Controls (N=64 (%)) OR (95%CI) P value
Genotypes
cc 45 (53.6) 47 (73.4) 1 -
CT 34 (40.5) 16 (25) 2.219 (1.079-4.565) 0.029
TT 5 (5.9) 1(1.6) 2.315 (0.587-3.396) 0.205
Females N=58 (%) N=82 (%)
Genotypes
cc 33 (56.9) 54 (65.9) 1 -
CT 22 (37.9) 24 (29.3) 1.500 (0.728-3.090) 0.270
TT 3(5.2) 4 (4.8) 1.227 (0.258-5.831) 0.798
Table 4. Distribution of genotype frequencies by age factor
Age, <60 Patients (N=52 (%)) Controls (N=106 (%)) OR (95%CI) P value
cC 30 (57.7) 73 (68.9) 1 -
CT 19 (36.5) 30 (28.3) 1.541 (0.754-3.150) 0.234
TT 3 (5.8) 3(2.8) 2.433 (0.465-4.514) 0.364
>60 N=90 (%) N=40 (%)
cc 48 (53.3) 28 (70) 1 -
CcT 37 (41.1) 10 (25) 2.158 (0.932-4.998) 0.069
TT 5 (5.6) 2(5) 1.458 (0.265-3.021) 0.663
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Table 5. Comparison of genotype frequencies in terms of smoking and alcohol use

Genotypes Smokers (N=49 (%)) Non-smokers (N=85 (%)) OR (95%ClI) P value
cC 27 (27.3) 45 (38.9) 1 -
CT 20 (52.7) 35 (42.2) 0.952 (0.460-1.972) 0.895
TT 2 (20) 5 (18.9) 0.667 (0.121-3.678) 0.642

Drinkers (N=45) Non-drinkers (N=89)
cc 21(30.6) 51 (36.5) 1 -
CcT 22 (49) 33 (44.7) 1.619 (0.772-3.397) 0.201
TT 2(20.4) 5 (18.8) 0.971 (0.175-5.407) 0.974
Table 6. Distribution of genotype frequencies in the degree and stage of the tumor
Tumor Grade CC (N (%) CT (N (%)) TT (N (%)) P value
Gl 7 (53.8) 6 (46.2) 0 0.397
G2 54 (59.3) 32 (35.2) 5 (5.5)
G3 17 (44.7) 18 (47.4) 3(7.9)
Tumor Stage
T1 0 3 0 0.201
T2 10 (62.5) 6 (37.5) 0
T3 61 (54.5) 43 (38.4) 8(7.1)
T4 4 (36.4) 7 (63.6) 0
In summary, in our study, we investigated the lation showed a clear association be-

C609T polymorphism of the NQO1 gene in pa-
tients diagnosed with colorectal cancer and in the
control group. We determined the relationship be-
tween polymorphism and disease risk and clinical
parameters. Thus, there was a statistically signifi-
cant association between heterozygous CT, domi-
nant model (CC/CT+TT) and mutant T allele and
colorectal cancer risk in our study. Similar findings
supporting our findings were reported in a study
presented by Wang and colleagues. Researchers
have provided strong evidence for an association
between the NQO1 gene C609T polymorphism
and the risk of colorectal cancer. They have shown
that the mutant T allele is a significant risk factor
for disease (Wang et al., 2013). Another study
found that the T allele was significantly associated
with susceptibility to colorectal cancer in both
Asians and Caucasians. There was also a positive
association between NQO1 C609T polymorphism
and susceptibility to disease in smokers compared
to non-smokers (Zheng et al., 2014). In our study,
no association was found between genotypes and
disease risk compared to smokers and non-smok-
ers. A meta-analysis of 12 studies that included
5,525 patients and 6,272 healthy individuals re-
ported that the mutant T allele was a high-risk fac-
tor for colorectal cancer and received a positive sta-
tistical correlation for the dominant model (Ding et
al., 2012). A meta-analysis of another Asian popu-
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tween NQO1 Prol87Ser polymorphism and the
risk of colorectal cancer (Zhao et al., 2014). In a
study by Yadav and colleagues, C609T polymor-
phism in the NQOL1 gene was found to increase the
risk of colorectal cancer and other parts of the di-
gestive tract, especially gastric cancer (Yadav et
al., 2018). In addition, no association was observed
in our study between NQOL1 gene polymorphism
and disease risk in patients who smoked and con-
sumed alcohol. A study by Peng and colleagues
found that NQO1 609 C>T polymorphism in-
creased the risk of colorectal cancer in the Chinese
population, especially in patients who smoked and
drank alcohol (Peng et al., 2013). A 2010 study of
the Kashmir population also found an association
between NQO1 C609T polymorphism and the risk
of developing colorectal cancer and a statistical re-
lationship between smoking, age, cancer stage, and
degree of homozygous mutant genotype (Sameer
et al., 2010). In comparison with this study, our
study did not find a statistically significant rela-
tionship between cancer stage and degree, age fac-
tor, smoking and alcohol use factors,
and NQO1 C609T polymorphism.

In summary, in our case-control study, heter-
ozygous CT and mutant T alleles were associated
with an increased risk of CRC in our population. In
particular, a statistically significant association
was found between the NQO1 CT genotype and in-
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creased CRC risk when male patients were com-
pared to healthy men. Thus, our results emphasize
that the NQO1 gene C609T polymorphism may
play an essential role in the molecular pathogenesis
of colorectal cancer and suggest that it may be a
genetic marker in early detection.

REFERENCES

Biller L.H., Schrag D. (2021) Diagnosis and
treatment of metastatic colorectal cancer: A
review. JAMA, 325(7): 669-685.

Ding R., Lin S., Chen D. (2012).. Association of
NQOL1 rs1800566 polymorphism and the risk of
colorectal cancer: a meta-analysis. Int. J.
Colorectal Dis., 27(7): 885-892.

Holme ., Bretthauer M., Fretheim A.,
Odgaard-Jensen J., Hoff G. (2013).. Flexible
sigmoidoscopy versus faecal occult blood testing
for colorectal cancer screening in asymptomatic
individuals. Cochrane Database Syst Rev., (9):
CD009259.

Iskander K., Jaiswal A.K. (2005) Quinone
oxidoreductases in protection against
myelogenous hyperplasia and benzene toxicity.
Chem Biol Interact., 153-154: 147-157.

Li G.M. (2008) Mechanisms and functions of
DNA mismatch repair. Cell Res., 18: 85-98; doi:
10.1038/cr.115

Nebert D.W., Roe A.L., Vandale S.E., Bingham
E., Oakley G.G. (2002) NAD(P)H:
quinoneoxidoreductase (NQO1) polymorphism,
exposure to benzene, and predisposition to
disease: a HUGE review. Genet Med., 4: 62-70.

Nguyen L.H., Goel A., Chung D.C. (2020)

Pathways of  colorectal
Gastroenterology, 158: 291-302.

Peng X.E., Jiang Y.Y., Shi X.S., Hu Z.J. (2013)
NQO1 609C>T polymorphism interaction with
tobacco smoking and alcohol drinking increases
colorectal cancer risk in a Chinese population.
Gene, 521(1): 105-110.

Sameer A.S., Shah Z.A., Syeed N., Rasool R.,
Afroze D., Siddiqi M.A. (2010)
NAD(P)H:quinone oxidoreductase 1 (NQO1)
Pro187Ser polymorphism and colorectal cancer
predisposition in the ethnic Kashmiri population.
Asian Pac. J. Cancer Prev., 11(1): 209-213.

Siegel R.L., Miller K.D., Jemal A. (2018) Cancer
statistics, CA. Cancer J. Clin., 68: 7-30.

Wang Y., Zhang G., Luo Y. (2013) Association
between NQO1 C609T polymorphism and
colorectal cancer risk. Tumour Biol., 34(6):
4027-4032.

Welch H.G., Robertson D.J. (2016) Colorectal
cancer on the decline - why screening can't
explain it all. N. Engl. J. Med., 374(17): 1605-
1607.

Yadav U., Kumar P., Rai V. (2018) NQOL1 gene
C609T polymorphism (dbSNP: rs1800566) and
digestive tract cancer risk: A meta-analysis. Nutr.
Cancer., 70(4): 557-568.

Zhao H., Zhu F., Sun J., Meng X. (2014) Meta-
analysis of the association between NQO1
Pro187Ser polymorphism and colorectal cancer
in Asians. Tumour Biol., 35(3): 2111-2116.

Zheng B., Wang Z., Chai R. (2014) NQO1
C609T polymorphism and colorectal cancer
susceptibility: a meta-analysis. Arch. Med. Sci.,
10(4): 651-660.

carcinogenesis.

95



B.l.Bayramov and N.Y.Bayramov

Azarbaycan populyasiyasinda kolorektal xar¢ang diagnozu goyulan xastalarda NQO1 geninda
C609T polimorfizminin tadgiqi

! Bayramov Bayram ilham oglu,? Bayramov Nuru Yusif oglu

' AMEA-min Genetik Ehtiyatlar Institutu, Baki, Azarbaycan
’Azarbaycan Tibb Universitetinin Tadris Carrahiyys Klinikasi, Baki, Azarbaycan

Bu todqgigatin asas mogsadi kolorektal xorgong (KRX) diagnozu goyulan xastalarde NQO1 geni C609T
(rs1800566, Pro187Ser) polimorfizminin klinik shomiyystini tadgiq etmokdir. Todqigat isino 142 KRX
diagnozu goyulan xasto vo 146 saglam insan daxil edilmisdir. Qandan DNT-nin ekstraksiyasi Salting-out
tisulu ilo hayata kegirilmis, genotiplar iso PZR-RFLP tisulu vo agaroz gel elektroforezi vasitssilo miiayyoan
edilmigdir. Xasto Va nozarat qruplarini miiqayiss etdikds heterozigot CT (OR=1,813; 95% CI=1,097-2,995,
P=0,020), dominant model (OR=1,842; 95% CIl=1,137-2,983, P=0,013) vo mutant T alleli (OR=1,644,;
95% Cl=1,096-2,465, P=0,016) ilo artmis KRX riski arasinda statistik ohomiyyatli asossasiya askar edildi.
Homginin kisi xastolori saglam kisilorlo miiqayiso etdikds, heterozigot CT (OR=2,219; 95% CI=1,079-
4,565, P=0,029) yiiksok KRX riski arasinda statistik oalage miioyyan edildi. Bununla bels, todgigat
gruplarinin yasi, patoloji sis doracasi vo marholasi, sigaret vo spirtli igki gobulu miiqayiso edildikdo
ohomiyyatli statistik olage askar edilmomisdir (P>0,05). Naticalorimiz NQO1 C609T polimorfizminin
Azorbaycan populyasiyasinda kolorektal xargang riski ilo alagsli oldugunu géstordi.

Acar sézlar: Kolorektal xar¢ang, polimorfism, PZR-RFLP, NQO1, C609T

Hccaenoanue noaumopduizma C609T rena NQOL y 60JbHBIX ¢ IMATHO30M KOJOPEKTAIbHbII
Pak B nomyJsiuuu azepoOaiigxana

! Baiipamos Baiipam Wiabxam oruy, * Baiipamos Hypy FOcud oray

Yemumym eenemuueckux pecypcos HAH Asepbaiioscana, Baxy, Asepbaiioocan
2 Vuebno-xupypeuueckas Kuunuka A3epoatioocanckozo MeOuyuHcKo2o YHusepcumemd,
baxy, Azepbationcan

OcHoBHas 11eJ1b HACTOSIIIET0 MUCCIEAOBAHUS COCTOSIa B TOM, YTOOBI ONMPENETUTh KINHUYECKYIO
3HaurMocThb nmosimmopduszma C609T rera NQO1 (rs1800566, Prol87Ser) y manueHToB ¢ KOJOPEK-
tanpHbIM pakoM (KPP). B uccnenosanue 6putn BkitoueHs! 142 manuenta ¢ KPP u 146 3m0poBbix
nuir. JIHK u3 kpoBu Beiaensiin MetogoM Salting-out, a reHOTHITBI ONIPEIeIISIN Ha arapo3HOM Tejie
metoaoM [THP-ITP®. [Ipu cpaBHeHUM MAIMEHTOB U KOHTPOJIBHBIX rpynn rereposurotHas CT
(OR=1,813; 95%CI=1,097-2,995, P=0,020), nomunauntaas moxeiar (OR=1,842; 95%CI=1,137-
2,983, P=0,013) u myrantHas T ammenr (OR=1,644; 95% CI1=1,096-2,465, P=0,016) Obiu
CTaTUCTUYECKHN CBSI3aHbI ¢ MOBbIIIEHHBIM puckoM KPP. IIpu cpaBHEHHMN ManueHTOB MY»KCKOTO
MoJia CO 3JOPOBBIMU MYyKUrHaMu rerepo3uroTHas CT Oblia cBsizaHa ¢ 0oJjiee BHICOKUM PHUCKOM
KPP (OR=2,219; 95% CI=1,079-4,565, P=0,029). OgHako npu cpaBHEHUHU BO3pacTa, CTCIICHU U
CTaJIMY MATOJIOTUYECKON OMYXOJIH, KYPeHHUS U YIIOTPEOICHHSI alTKOT OISl B UCCTIENYEMBIX TPYIIIax
oCTOBEepHOM cTatucTHdeckoi cBsizu (P>0,05) BrIsiBIeHO HEe ObUTO. Pe3ynbpTaThl Hccle0BaHUS
MO3BOJIMJIM CIeNaTh BBIBOJ O TOM, YTO PHUCK Pa3BUTUSA KOJOPEKTAIBHOIO paka y HaceJIeHUus
AsepoOaitkana cBs3aH ¢ momumopduzmom C609T rera NQOL.

Knroueswie cnosa: Konopexmanvuwiil pax, norumopgusm, IHLP-TI/JP®, NQO1, C609T
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