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THE FREQUENCY OF POLYMORPHISM =262 C>T CAT GENE
OF INFERTILE MEN IN THE MOSCOW REGION

Myandina G. ., Kulchenko N. G., Alhejoj H.

Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation

YACTOTA NOAUMOPPUIMA -262 C>TFTEHA CAT
Y BECNNAOAHbIX MYX4YUH MOCKOBCKOTO PETUOHA

. U. MaHauHQa, H. I. KyAb4eHko, X. AAbXeAXOM

Poccunckum yHuBepcuTeT APYX6bl HOPoAOB, MockBa, Poccuinckas Peaepaums

Follow up, 138 men of reproductive age of the Moscow region were performed. The standard clinical examination with
double spermogram analysis and determination of reactive oxygen species in the ejaculate was produced. Using the poly-
merase chain reaction of DNA synthesis, we examined DNA samples of blood leukocytes for the presence of -262 C>T poly-
morphisms of the CAT gene. The semen analysis of 70 (50.7 %) patients showed pathospermia (main group). In 68 (49.3 %)
men, we discovered normozoospermia (control group). In 35 (50.0 %) patients with pathospermia identified local mutations
of the gene CAT. Also, 2/3 of the participants were registered with the heterozygous genotype (262CT), and 7(10 %) men
were marked by the genotype homozygous for the defective allele (262TT). In 1/3 of men with normozoospermia were found-
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ed local mutations of the CAT gene in both heterozygous and homozygous types. We defined a direct correlation between
the level of reactive oxygen species and the frequency of CAT gene polymorphisms —262 C>T in infertile men (r=0.7). In
conclusion, the CAT C-262T (rs1001179) gene polymorphism occurs in 50 % of cases in infertile men of Moscow region.
Allele —262t of the CAT catalase gene can be considered as a genetic risk factor for oxidative stress and pathospermia.

Keywords: male infertility, oxidative stress, CAT gene, polymorphism, pathospermia

O6cnenoBaHo 138 MyX4MH penpoaykTUBHOIro Bo3pacta MOCKOBCKOro pervoHa. Bcem myxxunHam npoBoguam ctaHaapT-
HOEe KJIMHN4Yeckoe ob6cneaoBaHne ¢ AByKPaTHbIM aHaIM30M CnepMorpamMmbl 1 onpeaeneHmem akTmeHbIx GopM kncnopoaa B
askynate. MeToaomM NonMMepasHoi LenHon peakumm cnuHtesa JHK nayvanm obpasupl HK neiikounToB KPpOBU Ha Hanuyve
nonumopdunamoB —262 C>T reHa CAT. No gaHHbIM cnepmorpammel y 70 (50,7 %) nauneHToB BbiIABMAN NATOCNEPMUIO (OC-
HOBHagd rpynna). Y 68 (49,3 %) Myx4uH onpenenunm HopmMo3oocnepmuio (KOHTponbHasa rpynna). Y 35 (50 %) naumneHToB C
natocrnepMmeit BoiIsBUIN NIoKanbHble MyTaumm reHa CAT. Mpu aToM y 2/3 My>X4UH Obl 3apPErMCTPUPOBAH FrETEPO3UTOTHBbIN
reHoTun (262CT), ay 7 (10 %) — roMo3uroTHbli reHoTUN Nno gedekTHoMy annento (262TT). Y 1/3 MyX4nMH ¢ HOPMO300-
cnepmMmert o6HapyXeHbl lokanbHble MyTauumn reHa CAT kak MO reTepo3nroTHOMY, Tak U MO FOMO3UroTHOMY Tuny. BeigBneHa
npsiMas Koppensaums ypoBHS akTUBHbIX GOPM KMCNOPoAa 1 HacToTbl noanMMopdunamos —262 C>T reHa CAT y nHdepTUbHbIX
My>X4uH (r=0,7). Takum ob6pasom, nonnmopdunam reHa katanassl CAT C-262T (rs1001179) BcTpeyaetcs B 50 % cnydvaeB y
MHOEPTUNBbHBIX MYX4H MOCKOBCKOroO pernoHa. Annenb —262T reHa katanadbl CAT MOXHO paccMmaTpuBaTh Kak reHeTnye-

cKuii hakTop prcka pasBnUTUA OKCUAATUBHOIO CTPecca U NaTocnepmMum.

KnroyeBblie ciioBa: Myxckoe becriioane, okeuaaTuBHbI cTtpecc, reH CAT, noaumopduam, natocrnepmusi
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CAT - catalase
ROS - reactive oxygen species

SNP - single nucleotide polymorphisms

medical care with the problems of the natural

conception of a child [1, 2]. At the same time,
in 50 % of cases, violations in the spermogram are
detected, which means the malefactor of infertility
[3, 4, 5]. Spermogram parameters do not always
allow to recognize the cause of male infertility
[6]. It becomes even more difficult to correct
the pathospermia when no visible reasons for its
occurrence can be found, and doctors are forced to
state idiopathic infertility [3, 7]. Currently, oxidative
stress is considered to be one of the leading causes
of male infertility [3, 5]

Oxidative stress is an imbalance between the level
of reactive oxygen species (ROS) and the ability of the
human biochemical system to block reactive oxygen
species [2, 3]. In case of a violation of antioxidant pro-
tection in a man, the cell membrane of the sperm cell
becomes damaged, DNA fragmentation and apoptosis
of germ cells occur [1, 2]. It causes a violation of quan-
titative and qualitative indicators of the sperm, up to
the total death of male gametes [3, 5].

In the human body, there is a «natural» antioxidant
defense, which is represented by a group of enzymes,
including catalase. Catalase (CAT) can break down
toxic forms of hydrogen peroxide (H202), converting
itinto H-O and O, [8]. Cat enzyme is localized in chro-
mosome 11p13. The locus of polymorphism -262 C>T
(rs1001179) is situated in the promoter region of the
gene CAT and affects the gene expression levels of
CAT and the activity of the enzyme [8, 9].

To date, the question of the genetic causes of the
enzymatic antioxidant system in infertile men has been
little studied. The link of C-262T polymorphism with
infertility in men in the Moscow region has not been
previously studied.

Every fourth married couple in the world seeks

The purpose of the research was to determine the fre-
quency of polymorphism —262 C>T CAT gene of infertile
men in the Moscow region.

Material and Methods. The study was prospective.
Patients were included in the study on a blind principle.
A total of 138 men of reproductive age from the Mos-
cow region were included. Inclusion criteria: age of pa-
tients older than 18 years, absence of severe somatic
and endocrine pathology, the reproductive capacity of
their wives was clinically confirmed. Exclusion criteria
were: genetic abnormalities (detected by karyotyping),
leukospermia, sexually transmitted infections, obstruc-
tive infertility, varicocele.

All the men underwent a standard clinical examina-
tion, a two-fold analysis of semen (according to the
standard who, 2010). The reactive oxygen species were
determined in the native sperm by luminol-dependent
chemiluminescence (LUM-5773, Russia).

We performed a genetic analysis of the genomic DNA
of peripheral blood leukocytes using the DNA-EXTRAN-
1-blood kit produced by «Syntol» (Russia).

Using a real-time polymerase chain reaction for
DNA synthesis (Real-Time-PCR), we studied the DNA
samples for the presence of —262 C>T polymorphisms
of the CAT gene. For PCR, we used ready-made kits
made by «Syntol» (Russia). PCR was performed on a
CFX96 amplifier (Bio-Rad, USA) with CFX Manager TM
software.

Statistical processing was performed with the help
of spreadsheets «MS Excel 2003» (Microsoft Office,
USA). The differences were considered significant at
p<0.05.

Results and Discussion. The average age of all
patients was 32.4+5.6 years. According to the spermo-
gramms, we revealed pathospermia (quantitative and
qualitative disorders of the ejaculate) in 70 (50.7 %)
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patients. These patients were included in the main re-
search group. In the ejaculate of 68 (49.3 %) men, we
revealed normozoospermia (the control group). The
number of patients with different sperm characteristics
in the main group is shown in Figure.

azoospermia
6(8.5%)

teratozoospermia

19(27.1%) asthenozoospermia

33(47.1%)

oligozoospermia
12(17.3%)

Fig. The number (frequencies) of the patients
of main group with spermogramme characteristics

In men with normozoospermia, the average number of
reactive oxygen species was 13.4+4.1 RLU/s x108, in pa-
tients with patospermia — 27.9+8.4 RLU/s x10° (p<0.05).
The frequency distribution of polymorphisms —-262 C>T
of the CAT gene in men of the Moscow region is present-
edin the Table.

Table
The frequency of polymorphisms —262 C>T of CAT gene
in the groups men of Moscow region

CAT single CcC CT TT

nucleotide n % n % n %

polymor-
phisms (SNP)
Main group 35 50 28 40 7 10
(pathosper-
mia, n=70)
Control group | 47

(normo-
zoospermia,

n=70)
P 0.04

69.1 19 | 27.9 2 3.0

0.05 0.02

In 35 (50 %) patients with pathospermia we have
identified local mutations of the gene CAT, and

about 2/3 of the patients were registered with the
heterozygous genotype (262CT), and 7 (10 %) men
showed the genotype homozygous for the defective
allele (262TT). It is interesting to note that in 1/3 of men
with normozoospermia, we also found local CAT gene
mutations in both heterozygous and homozygous types.
Consequently, these patients may be at risk for male
infertility. We found a direct correlation between the level
of reactive oxygen species and the frequency of -262 C>T
polymorphisms of the CAT gene in infertile men (r=0.7).

Catalase is an endogenous antioxidant enzyme, and
genetic changes in the regulatory regions of the CAT
gene can alter the activity of the CAT enzyme and can
subsequently alter the risk of disease associated with
oxidative stress [9].

Several major studies have shown that single
nucleotide polymorphism (SNP) in the CAT gene may be
associated with many diseases [5, 10, 11]. According to
Tefik T. et al., men with the TT CAT C262T genotype are
twice as likely to have prostate cancer [10].

The results of the work of V. C. Sousa et al. patients
with chronic hepatitis C were shown to have a higher risk
of developing liver fibrosis or hepatocellular carcinoma
(p=0.009; OR 2.40) in the CT+TT genotype of CAT
C-262T (rs1001179) [11].

Rodriguez A. G. revealed statistically significant
differences between fertile and infertile males for STP
CAT C-262T. the Authors found that allele carriers of 262T
(C+T genotypes) had a twice higher risk of male infertility
compared to healthy individuals (p=0.001; OR 2.26) [5].
Our study showed that an increased amount of reactive
oxygen species in the ejaculate in men with pathospermia
is associated with CAT C-262T (rs1001179) gene
polymorphism. In half of the infertile men, oxidative stress
is associated with polymorphism of the antioxidant enzyme
catalase. The results of our research are comparable with
the studies of foreign authors [5]. We believe that further
work on the study of the Association of polymorphism
C-262T (rs1001179) of the CAT gene in infertile men
is relevant because studies of this nature have not been
conducted in the Russian Federation so far.

Conclusions. The catalase (CAT) gene C-262T
(rs1001179) polymorphism occurs in 50 % of cases in
infertile men of the Moscow region. The allele -262T of
the CAT catalase gene can be considered not only as a
genetic risk factor for oxidative stress and pathospermia,
but also as a prognostic factor for the successful
treatment of male infertility factor.
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OPPEKTUBHOCTb AHTU-VEGF TEPANTUU Y NALLUEHTOB
C OKKAKO3UEN BEH CETHATKU

Muxaian4derko B. 10. !, Ky6biwkuH A. B. !, UBaweHko A. C. 2,
CamapuH C. A. !, Or6oHHa . 3, PomoukuH U. U. !

! MeamumHckas akaaemus um. C. U. FTeopruesckoro Kpbimckoro coeAepaAbHOro
yHuBepcuTteTa uM. B. U. BepHaackoro, Cumdpeponoab, Poccuickas Peaepaums

2 UHCTUTYT HEOTAOXHOM M BOCCTAHOBUTEABHOM XMPYpPrun umenm B. K. Nlycaka,
AoHeLuk, YKpauHa

3 KoAavyecTepckas 60AbHULLA o6LLero npoduas, Koadectep, BeAMKoGpUTAHMS

Retinal vein occlusion is a significant medical problem that requires urgent correction. We conducted a prospective ob-
servational study (n=124 patients) to investigate the efficacy of anti-vascular endothelial growth factor therapy (intravitreal
injections of aflibercept 2 mg in 0.05 mL) compared with standard treatment in patients with retinal vein occlusion. When
post-thrombotic neovascular glaucoma occurred, the concentrations of transforming growth factor a and f in the lacrimal
fluid in both groups (with and without aflibercept) increased by 1.7-fold and 28-fold, respectively. When aflibercept was
administered, the blood flow rates in ophthalmic and central retinal arteries, as well as the maximum velocity in the superior
ophthalmic and central retinal veins, were improved compared with patients who received standard therapy. Thus, aflibercept
therapy for retinal vein occlusion leads to the normalization of blood flow in retinal vasculature, preventing neovascularization
and providing a better clinical outcome for patients.

Keywords: central retinal vein occlusion, anti-angiogenic therapy, optical coherence tomography, angiography

B coBpemeHHOn odTanbMoNorum okko31sa BEH ceTHaTky ABASETCS OOHOM M3 Hanbonee BaXHbIX MeOULIMHCKNX NPO-
O6nem, TpebyloLLen Nomcka onNnTUManbHbIX METOA0B KOppekLmn. Hamu BbINOIHEHO NPOCNEKTMBHOE 06CepBaLIOHHOE UCCe-
noBaHune (N=124) no nay4yeHnio apPeKTUBHOCTU aHTUAHTMOrEHHOWN Tepanun (MHTpPaBUTpeanbHble MHbekuMn adbnndepuenTa
2 mr B 0,05 M) No cpaBHEHUIO CO CTaHAAPTHOW Tepanuei y NauneHToB C OKKIIIO3MEN BEH CETHATKN. YCTAHOBMIEHO, YTO NMpun
pPa3BUTUN NOCTTPOMBOOTUYECKON HEOBACKYIIPHOM rMayKOMbl KOHLLEHTpauumn TpaHchopmMmupyowmx GakTopos pocTta o v B B
CNEe3HON XnaKocTn B 06eunx rpynnax (¢ npumeHeHnem abnmbepuenta n 6e3) ysenmumanucb B 1,7 n 28 pa3 COOTBETCTBEH-
HO. Mpu BBeaeHun adambepuenta CKOPOCTb KPOBOTOKA B LIEHTPaNbHOW apTepun CeT4aTku 1 MakCcMmasbHas CKOPOCTb B
LLEHTPasIbHOM BEHE CeTHaTKM yNyyLllanmcb MO CPaBHEHMIO C NaUMEHTaMM, NoayyYaBLUVMIMU CTaHAAPTHYIO Tepanuio. Takum 06-

481



