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Association of VEGFA, factor V
and prothrombin gene polymorphisms with
early pregnancy loss

Abdulbary A.M. Ahmed @, Madina M. Azova

! Peoples’ Friendship University of Russia,
6 Miklukho-Maklaya St., Moscow, 117198, Russia
Corresponding author: Abdulbary A.M. Ahmed (bariiameen@hotmail.com)

Abstract

Background: Many studies conducted to assess the associations between the gene
polymorphisms of factor V, prothrombin, and vascular endothelial growth factor
gene A and recurrent early pregnancy loss (REPL) have shown conflicting findings.
The aim of the study: We designed this study and selected the most common pol-
ymorphisms that have been analyzed before, VEGFA —2578C/A (rs699947), VEG-
FA 936C/T (rs3025039), FVL G1691A (rs6025), and prothrombin FII G20210A
(rs1799963) to be the candidate genetic polymorphisms for analysis of their associ-
ation with idiopathic early pregnancy loss in Russian women. Materials and
methods: 100 women with idiopathic early pregnancy loss were enrolled and clas-
sified into two subgroups: sporadic early pregnancy loss (SEPL), consisting of 50
women, and recurrent early pregnancy loss (REPL), consisting of 50 women. The
control group included 56 women with full-term babies. Genotyping was performed
using commercially available kits (Syntol, Russia) for Real time-PCR method.
Genotype and allele distributions in studied groups were compared using the chi-
square test and Fisher’s exact test. The tests and calculation of Odds ratio with 95%
confidence intervals (Cls) were conducted employing the statistical software SPSS,
version 22. Results: The heterozygous genotype (CA) for VEGFA rs699947 was
significantly associated with REPL. Findings have shown that women carrying the
heterozygous genotype had a higher REPL risk (OR 9.04, 95% CI 4.33-18.7). No
significant associations with SEPL or REPL were found for the other studied poly-
morphisms. Conclusion: Our findings suggest that heterozygosity for VEGFA
rs699947 gene polymorphism may play a role in predisposition to idiopathic early
pregnancy loss and can be a genetic risk factor for recurrent early miscarriage in
Russian women.

Keywords: recurrent pregnancy loss; VEGFA,; factor V; prothrombin; gene poly-
morphisms
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Introduction. Early pregnancy loss
(EPL), defined as the spontaneous failure of a
pregnancy within the first 12 weeks of gesta-
tion, is an important reproductive problem
happening roughly in 10% of all clinically
recognized pregnancies and 80% of all preg-
nancy loss cases [1]. Such a loss is called spo-
radic early pregnancy loss (SEPL) when it
occurs once in nonconsecutive rounds of ges-
tations, affecting 25-50% of all reproductive-
age women, but when it happens two or more
times called recurrent early pregnancy loss
(REPL), affecting 2-5% of couples seeking
pregnancy [1, 2]. Until now, a variety of
causative factors have been explained to be
implicated in pregnancy abortion, including
uterine anomalies, endocrine and autoimmune
disorders, acquired and hereditary thrombo-
philias, in addition to nutritional and lifestyle
factors, but only 50% of EPL causes could be
identified [2, 3].

To achieve a successful pregnancy, it
requires from placenta to develop and func-
tion properly. The placenta may lose its per-
fusion function as a result of formation of mi-
crothrombi in the placental vascular bed,
causing serious complications such as abrup-
tion of placenta, fetal growth restriction, and
pregnancy loss. Thrombophilia is a predispo-
sition to the development of thrombosis
caused by inherited and acquired defects in
clotting process. Inherited thrombophilia oc-
curs due to various disorders of blood coagu-
lation, encompassing the mutation of factor V
(FV), the prothrombin (FII), and shortage of
the plasma anticoagulants, such as antithrom-
bin, protein S, and protein C. Within these
abnormalities, Factor V Leiden (FVL
G1691A) and FIl G20210A are comparatively
common, whereas the others are infrequent.
The involvement of inherited thrombophilia
in early abortion and vascular disorders dur-
ing pregnancy has been screened in several
studies that have found an association be-
tween inherited thrombophilia and recurrent
early abortion [4], while the other has not [5],

therefore the findings appear to be incon-
sistent.

To ensure the progressive development
of gestation needs that the implanting embryo
must induce the capillaries formation through
the angiogenesis process for providing its
blood supply. The best-reported inducer of
angiogenesis is the vascular endothelial
growth factor (VEGFA). VEGFA is an effi-
cient proangiogenic glycoprotein exerting a
proliferative effect on endothelial cells resid-
ing in pre-existing blood vessels and therefore
induces fetal-maternal blood vessel formation
in the uterus [6]. During early pregnancy,
VEGFA is secreted from the ovarian follicles
and embryonic trophoblast; it plays a vital
role in the maturation of oocytes, the prolifer-
ation of trophoblast, the increase of vascular
permeability and endothelial cell proliferation
resulting in successful embryo implantation as
well as in maintaining growth and develop-
ment of embryo through the establishment of
normal chorionic villous vascularization [7].

Many polymorphisms have been re-
vealed to influence the activity and expression
of the VEGFA gene. Some studies have not
found any association between REPL and
VEGFA -2578 C/A, VEGFA 936C/T poly-
morphisms [8], while others found that VEG-
FA -2578C/A and VEGFA 936C/T were asso-
ciated [9, 10]. Recently, a study found that the
VEGFA 936C/T was associated with REPL
whereas the VEGFA -2578C/A was not [11],
however, another study performed on Russian
women found that VEGFA -2578C/A was as-
sociated with increased risk of first-trimester
pregnancy loss [12].

The inconsistencies in all aforemen-
tioned genetic studies’ findings of the impli-
cation of gene polymorphisms of VEGFA,
factor V, and prothrombin in the pathogenesis
of early abortion led to trouble obtaining a
correct assessment of their association with
REPL.

The aim of the study. We designed this
study and selected the most common VEGFA
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polymorphisms that have been analyzed be-
fore, VEGFA —2578C/A (rs699947), VEGFA
936C/T (rs3025039), in addition to such clot-
ting factors as Factor V (FVL G1691A
rs6025) and prothrombin (FII G20210A
rs1799963) to be the candidate genetic poly-
morphisms for an analysis of their association
with idiopathic early pregnancy loss in Rus-
sian women.

Materials and methods. Participants
and samples. We conducted a case-control
study to analyze VEGFA gene polymorphisms
(VEGFA —2578C/A  rs699947, VEGFA
936C/T rs3025039, Factor V Leiden (FVL
G1691A rs6025), and prothrombin (FII
G20210A rs1799963) to reassess whether the-
se polymorphisms are maternal risk factors
for EPL and REPL in Russian women from
Central Russia. All women subjected to this
study gave informed consent for participation.
The approval to conduct this study was given
by the Ethics Committee of the Institute of
Medicine of RUDN University. The study
was conducted on DNA samples from 100
women who suffered from early pregnancy
loss (EPL) that happened within the first 12
weeks of pregnancy with an average age of
31.5+4.9 years. The case group was classified
into two groups: one group called SEPL refer-
ring to women with a single non-successive
pregnancy loss, included 50 participants, and
the second group called REPL referring to
women with two or more consecutive preg-
nancy losses, consisted of 50 participants that
involved women with primary REPL, those
who had not ever had full-term pregnancy and
women with secondary REPL, those who had
at least one viable fetus prior to miscarriages.
The etiological agent of miscarriage could not
be diagnosed by classical criteria for early
miscarriage evaluation. All early abortion
cases experienced chronic diseases were not
included in the study. 56 age-matched healthy
women 29.2+3.5 years were enrolled as a
control group, they had normal pregnancies
and no past history of previous miscarriage or
any other reproductive problems.

DNA extraction and genotyping of
SNPs. Genomic DNA was extracted from pe-
ripheral blood samples using a standard pro-
cedure of a commercially available kit (Syn-

tol, Russia). Extracted DNA was stored at —20
°C. Genotyping for VEGFA rs699947, VEG-
FA rs3025039, FVL rs6025, and FIl
rs1799963 was performed using commercial-
ly available kits for Real time-PCR (Syntol,
Russia).

Statistical analysis. Allele and genotype
frequencies for studied polymorphisms in
cases and controls were computed. Genotype
and allele distributions in studied groups were
compared using the chi-square test (X°). Fish-
er’s exact test was used when the frequencies
were less than 5%. The tests and calculation
of Odds ratio with 95% confidence intervals
(Cls) were conducted employing the statisti-
cal software SPSS, version 22. P-values <
0.05 were considered statistically significant.

Results and discussion. Genotype and
allele frequencies for studied polymorphisms
are shown in table.

The findings of the study have not rec-
orded any significant differences in the distri-
butions of the wild genotype (GG) and the
heterozygous genotype (GA) for Factor V
Leiden (FVL) rs6025 polymorphism between
all the studied groups. Similarly, no signifi-
cant differences were found for FII rs1799963
polymorphism. The minor homozygous geno-
type (AA) for both polymorphisms was not
detected in any of the studied groups.

A significant difference in the genotype
frequencies for VEGFA rs699947 polymor-
phism was shown in women with REPL (CC
16.0%, CA 72.0%, AA 12.0%, P<0.05) when
compared with those in healthy women (CC
30.4%, CA 46.4%, AA 23.2%). What is strik-
ing in the result that the incidence of the het-
erozygous genotype was significantly higher,
while the wild and minor homozygous geno-
types were less frequent among women with
recurrent early pregnancy loss than those in
healthy women. The findings have revealed
that the heterozygous genotype was highly
associated with the increased risk of recurrent
early miscarriage in the carrier women (OR
9.04, 95% CI 4.33-18.7). No significant dif-
ferences were found in the distribution of dif-
ferent genotypes and alleles for VEGFA
rs3025039 polymorphism in all studied pa-
tient groups when compared with the control

group.
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Table

Genotype and allele frequencies (%) for FVL rs6025, F11 rs1799963, VEGFA rs3025039,

and VEGFA rs699947 gene polymorphisms in studied groups

Genotypes and alleles Control (n=56) EPL (n=100) SEPL (n=50) REPL (n=50)
VEGFA rs699947
cC 30.4 27.0 38.0 16.0*
CA 46.4 56.0 40.0 72.0*
AA 23.2 17.0 22.0 12.0*
C 53.6 55.0 58.0 52.0
A 46.4 45.0 42.0 48.0
VEGFA rs3025039
cC 64.3 69.0 64.0 74.0
CT 28.6 26.0 30.0 22.0
TT 7.1 5.0 6.0 4.0
C 78.6 82.0 79.0 85.0
T 21.4 18.0 21.0 15.0
FIl rs1799963
GG 92.9 94.0 92.0 96.0
GA 7.1 6.0 8.0 4.0
AA 0.0 0.0 0.0 0.0
G 96.45 97.0 96.0 98.0
A 3.55 3.0 4.0 2.0
FVL rs6025
GG 98.2 100 100 100
GA 1.8 0.0 0.0 0.0
AA 0.0 0.0 0.0 0.0
G 99.1 100 100 100
A 0.9 0.0 0.0 0.0

Note: *- p<0.05 in comparison with control

To maintain the growth and develop-
ment of a fetus, a new blood vessel plexus
should be formed in the chorionic villous.
VEGFA is a survival factor for endothelial
cells and plays also a crucial role in inducing
growth of the maternal and fetal blood vessels
in the uterus during placenta formation as
well as supports embryo development via an-
giogenesis and vasculogenesis [7]. Several
studies have reported that functional poly-
morphisms of the VEGFA gene may have a
part in the pathogenesis of REPL. It has been
found that VEGFA —2578C/A (rs699947) and
936C/T (rs3025039) polymorphisms have an
adjusting influence on the level of the VEGF
gene expression, where noticed the occur-
rence of VEGFA 936T (rs3025039) in the 3'-
untranslated region (3'UTR) or VEGFA -
2578A (rs699947) in the promoter region of
VEGFA gene results in the lowered expres-

sion of VEGFA gene and as a result reduced
production of the corresponding protein [8].
The current study results have shown
that frequencies of homozygotes for VEGFA
—2578C/A (rs699947) were significantly low-
er, while heterozygotes were significantly
more frequent in women with recurrent preg-
nancy loss than those in women of the control
group (P-value 0.029). It was found in a study
that the occurrence of A allele at —2578-
position is associated with a decreased level
of VEGF mRNA expression and as a result
CA genotype at this site may lead to slightly
decreased VEGF protein concentration. Ac-
cordingly, VEGFA protein level produced in
heterozygous becomes not sufficient for com-
plete angiogenesis and may lead to inadequate
fetoplacental vascularization and gestation
failure [12]. This explanation may present a
clarification for the increased heterozygous
genotype level in REPL women whereas can-
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not interpret the increased AA genotype level
in healthy women. Based on the genetic belief
that REPL is a polygenic problem and there
must be various gene defects that contribute
to its onset, we can suppose that the higher
occurrence of AA genotype among healthy
women might not be enough to cause recur-
rent miscarriages in the absence of the other
integrative risk agents. Further, we recom-
mend analyzing the VEGFA rs699947 poly-
morphism in a larger sample size.

This study findings support those pub-
lished by an author who conducted a study
on Russian women, where reported that the
—2578 heterozygote (CA) frequency was
significantly higher whereas the homozy-
gous genotype (AA) was lower in REPL
women compared to healthy women [12].
Likewise, another study found a deficiency
in the —2578 AA genotype incidence among
women with REPL comparing with that in
healthy women [9].

The FVL rs6025 (G1691A) and FII
rs1799963 (G20210A) polymorphisms are
the most common abnormalities in FV and
FIl genes, where FIl rs1799963 arises due to
the substitution of G with A at position 20210
in the 3’- untranslated region of the pro-
thrombin gene causing an elevation in plas-
ma prothrombin concentration by 20% -
50% and FVL rs6025 is a missense mutation
resulting in the production of a malfunction-
ing protein, which resists inhibiting effect by
active protein C [4]. Our findings did not
show any association between these poly-
morphisms and any of the early pregnancy
loss types, which coincide with another study
findings that did not reveal the association,
too [5]. Thus, the results indicate that the
studied patients suffering from idiopathic
miscarriages did not have the most common
genetic variants leading to hereditary throm-
bophilia.

Conclusion. Our findings suggest that
heterozygosity for VEGFA rs699947 gene pol-
ymorphism may play a role in predisposition to
idiopathic early pregnancy loss and can be a
genetic risk factor for recurrent early miscar-
riage in Russian women.
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Acconuanusi moauMopguzma renoB STATS,
IL10 m IL12B ¢ BupycHoi Harpy3koii cpeau
’KEHIIUH ¢ BUPYCOM NMANMJIJIOMbI YeJI0BEKA

AX.X. AnBocame’?

! denepanbrHoe rocyapcTBEHHOE ABTOHOMHOE 06Pa30BATEIBHOE YIPEHKIACHHE BBICIIEr0 00pa3oBa-
Hus «OxHbII QenepabHbII YHUBEPCUTETY,
yi. bonemas Cagosas, 105/42, r. PocroB-Ha-/{ony, 344006, Poccuiickas ®eneparust
2 CeBepHblii TeXHUYECKUIT YHUBEPCHTET,
yi. AnbmuHca, T. Mocyi, 41002, Pecniydnuka Upax
Aemop ons nepenucku: A.X X. Anbocane (abbashammadi4@gmail.com)

Pesrome

AxrtyanabHocTh: WUndekmus BIIY npuBogut x aucbanaHCy Mpo- W MPOTHBOBOCTIA-
JUTEIbHBIX [IUTOKUHOB, YTO CIIOCOOCTBYET JOJITOBPEMEHHOM MEPCUCTEHIIUN BUpYca
B MHOUIMPOBaHHBIX KieTkax. Lleab uccaenoBanus: M3ydnuTs CBA3b MEXKIY ITOJIH-
mMopduzmamu reroB STAT3 G>C (rs2293152), IL10 -1082G>A (rs1800896) u I1L12B
1188A>C (rs3212227) ¢ BBICOKOI BUPYCHOW Harpy3koil BHpyca NamHUIOMBI YeJIo-
BEKa U BIMSHUE MEKICHHBIX B3aMMOJCHCTBHI Ha JUTMTENBHYIO MHPEKIMIO BUpYyca
nanuuioMsl yenoBeka. Matepuanabl 1 MeToabl: 104 KEHIIMHBI ¢ BHICOKOH BHpYC-
Hoil Harpy3koi BITY u 110 310poBBIX *EHIIMH ObLIM BOBJEUEHBI B UCCIIEOBAHHE
ciyuyaii-koHTposib. I'eHotunuposanue ans renos 1L10 -1082G>A, IL12B 1188A>C
NPOBOJMIIA  METOJIOM  aJUIeNIb-CIeNU(UIHON  aMIUM(UKALMK;  MCCIIeJOBaHUE
1s2293152 rena STAT3 npoBoawiIn MyTeM aHajau3a MOJIMMOp(U3Ma UIMH PECTPUK-
[IMOHHBIX (ParMeHTOB. AHAIN3 MEXTEHHBIX B3aUMOJICUCTBUIN MPOBOAMINA C TTOMO-
IbI0 AITOPUTMa MHOTO(AKTOPHOTrO cHUXKeHus: pazmepHoctu (MDR). PesyabTarsi:
Uccnenosanne otaenpubix OHIT renos STAT3 G>C (rs2293152), 1L10 -1082G>A
(rs1800896) u 1L12B 1188A>C (rs3212227) He BBIIBUIO CTATUCTHUYECKH 3HAYUMOM
Pa3HMIBI B YACTOTAX T'€HOTHUIIOB M aJUIENIEl CPEIy JKEHIIUH C BBICOKOM Harpy3koi
BIIY u xonTponbHO# rpynnsl. MDR aHanu3 nokasan 3Ha4MMOCTb MEKIE€HHBIX B3a-
UMOJICHCTBUI HCCIEAyeMbIX JIOKycoB $2293152 — rs1800896 — rs3212227 nmns
dopmupoBanus Bbicokoit Harpy3ku BITY (OR=2,62, 95%=1,51-4,57, p=0,0006, ppont
=0,002). 3akawuenue: BsaumopeiictBue reHoB STAT3 (rs2293152) — 1L10
(rs1800896) — IL12B (rs3212227) accouMupOBaHO C PUCKOM BBICOKOW HArpy3ku
BITY cpenu xeHIIMH.

KaueBble cioBa: Bupyc nanuuiombl denoBeka (BIIY); nmuTokuHBI; BHpycHas
Harpy3ka; nmomumopdusm renos; STAT3; 1L10; IL12B

Jasi untupoBanusi: Anbocane AXX. Accormanus nommMopduzma reHoB STATS3,
IL10 u IL12B ¢ BupycHOI HAarpy3Ko# Cpeau >KEHIIMH C BUPYCOM MAaNMIJIOMBI Ye€JI0-
Beka. Hayunbie pe3ynbraThl OHOMEIMIIMHCKUX HccienoBanuii. 2021;7(2):117-131.
DOI: 10.18413/2658-6533-2021-7-2-0-2
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IL10 and IL12B with a viral load in women

with human papillomavirus
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Abstract

Background: HPV infection leads to an imbalance of pro- and anti-inflammatory
cytokines, which contributes to the long-term persistence of the virus in infected
cells. The aim of the study: To investigate the association of polymorphisms of
genes STAT3 G>C (rs2293152), IL10 -1082 G>A (rs1800896) and 1L12B 1188A>C
(rs3212227) with a high viral load of human Papillomavirus (HPV), and the influ-
ence of gene-gene interactions on the human papillomavirus prolonged infection.
Materials and methods: 104 women with a high HPV load and 110 healthy women
were involved in a case-control study. Genotyping of SNPs for 1L10 -1082G>A,
IL12B 1188A>C was performed by allele-specific PCR; the rs2293152 STAT3 G>C
gene was carried out by restriction fragment length polymorphism (RFLP). Gene-
gene interactions were analyzed using the multifactor dimensionality reduction
(MDR) algorithm. Results: The study of single individual SNPs of the STAT3 G>C
(rs2293152), IL10 -1082 G>A (rs1800896) and IL12B 1188A>C (rs3212227) genes
did not reveal a statistically significant difference in genotypes and alleles frequen-
cies in women with a high HPV load and the control group. The MDR analysis
showed a significance of intergenic interactions of the studied loci rs2293152 —
rs1800896 — rs3212227 for the formation of a high HPV load (OR=2.62, 95%=1.51-
4,57, p=0.0006, ppon =0.002). Conclusion: The interaction of genes STAT3
(rs2293152) — 1L10 (rs1800896) — IL12B (rs3212227) is associated with the risk of a
high HPV load in women.

Keywords: human papillomavirus (HPV); cytokines; viral load; polymorphism;
STATS; IL10; IL12B

For citation: AlBosale AHH. Association of polymorphism of genes STAT3, IL10 and
IL12B with a viral load in women with human papillomavirus. Research Results in Bi-
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BBenenne. JlmuTenbHas MepCUCTEHIIMS
BUpYyca nanuuiomsl yenoseka (BITH) sBiser-
Cs OCHOBHOM NMPUYMHOM Pa3BUTHS paka IICi-
ku Mmatku (PLIM). Haumbonee pacmpoctpa-
HeHHbIMU THnaMu BITY BeicOKOro pucka siB-
jsarores 16, 18, 31, 33, 35, 45, 52 u 58. U3
gux nsa tuna BITY16 u BITY18 BeI3BIBaIOT OT

70% no 72% WHBAa3MBHOTO paka MIEHKH MaT-
ku [1]. TTo omeHkam, pacnpoCTPaHEHHOCTh
nadpexkuun BITY cpenu MONOABIX KEHITUH B
mupe npocturaet 40-80% [2]. Onnako He y
BCEX WMH(HUIIMPOBAHHBIX JKCHIIWH Pa3BUBACT-
cs pak. Kpome Toro, cpennuii mepuoj Bpeme-
HU OT UH(HUITUPOBaHUS KaHIeporeHHbIM BITU
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710 MHBAa3MBHOTO PaKa IIEHKHW MaTKU COCTaB-
aser 25-30 ner mam Oonee [3]. KimroueBbiM
ATAroM KaHIEporeHes3a, CBs3aHHOIO ¢ Marnui-
JIOMaBUPYCOM, SIBJISETCS IJIMTENbHAsl MepCH-
creHIMs Bupyca [4], 4TO MOXKET NMpUBECTH K
Pa3sBUTHIO MHBA3MBHOIO paka IIEHKH MATKU
[5]. MexaHu3M KOHTpOJISE M YIpaBIICHHUS HH-
dexmueit BITY BxitouaeT peryivpoBaHue U3-
MEHEHHH B MPOAYKIHMHA HUTOKMHOB [6]. Boc-
NAIUTENBHBIA TPOIECcC, BBI3BAHHBIM HH(EK-
uueid BITY, npuBOAUT K W3MEHEHUIO YPOBHS
pO- ¥ MPOTHBOBOCIIAJIUTEIBHBIX IUTOKHHOB
[7, 8]. I3meHeHue ypoBHS HMPOAYKIUHU LUTO-
KHHOB B pe3yjbTaTe MEPCUCTHPYIOUICH HH-
(dexuu BITY MoKeT BbI3bIBATH THIIEPILIA3HIO
MECTHOTO DJIIHTENHUS COCYAOB W aKTHUBAITUIO
JAK-STAT curnansroro myta [9], a Takke
NF-xB-curnanpaoro mytu [10]. AxruBanms
STAT3 B MUKpPOOKPY>KEHUHU OMYXOJHU CIIOCO0-
CTBYET POCTY HEOIUIACTHYECKOTO OSIIUTEINHS,
aKTUBAllUM BOCHMAJIMTEIbHBIX PEAKUMN U IO-
JaBIICHUIO MTPOTHBOOITYXOJIEBOTO MMMYHHOTO
otBeta xo3suHa [11]. BITY mocTossHHO aKTH-
BUpYET CUTHaNbHBIN myTb STAT3, co3maBas
TakUM 00pa3oM CYNpPECCOPHYIO cpeay Jis
T-xnerok [12]. Kpome TOro, HECKOJBKO HC-
CJIEZIOBAaHUM MOKa3bIBAIOT, YTO MEPCUCTEHIMUS
BIIY BbICOKOrO pHcka crocoOCTBYET yMEHb-
IIEHUI0 aKkTUBHOCTU Thl-kieTok (cuHTE3M-
pytor WJ-12, WJI-2, HWOH-ramma wu
®HO-anspa) u ysenmunuenuto Th2, Thl7 u
perynaropubix T-kierok (Treg-kneTku) (cuH-
te3 WI- 4, WI-10, WI-17, WI-23 u TP®-B
1), uyto mpuBoAUT K aucbanancy kietok Thl /
Th2 u Th17 / Treg u cnaboMy KJIETOUHOMY
uMMyHHOMY oTBeTy Ha BIIY. Takum oOpa-
30M, BO3HUKAIOT YCJIOBHS, CIIOCOOCTBYIOIINE
Pa3BUTHIO MTOPAKEHUM SMUTEIUS EHKU MaT-
Ki U paka mieliku MaTku [13]. CurHanbHbINA
o6enmok STAT3 B OCHOBHOM aKTUBHpYETCA
¢bochopunrpoBanuem KOHCEpBAaTHBHOT'O
OCTaTKa TUpO3uHa B nosoxeHun Tyr705 nnm
cepuHa 727 c¢ nomouisto JAK-kuHa3, 4TO
MPUBOANT K TUMEPHU3AIMH ¥ TPAHCIOKAINH B
anpo u ceassiBanuo ¢ [IHK. B pesynbrare
IKCIPECCUPYIOTCA  TEHBbI, Pperyjiupyroiue
nponudepanuro, TuGPepeHIupOBKY |
armonTo3 kaetok [14]. NJI-10, npoTuBoBOCHa-
JUTETbHBIN IIUTOKUH, B OCHOBHOM H3BECTCH
CBOUM JICMCTBUEM Ha peryiupoBaHue OayaH-

ca Th1/Th2 ¢ mpeobianaronmm IeiCTBUEM HA
cyononyssimuio Thl [15]. MJI-12 cocTouT u3
nByx cyowseaunun, p35 (UJI-12A) u p40 (UJI-
12B). Cybowemunuma p40 (MJI-12B) Takke
BXOJUT B cOCTaB MHTepicikuna 23 [16]. 1JI-
12 aBageTcsa BaKHBIM LMTOKMHOM Thma Thl,
MOJIyJTUPYIOIIUM HMMYHHBIH oTBeT, WJI-12
o0yiajaeT MPOTUBOBHPYCHOW M MPOTHUBOOMY-
XO0JIeBOM aKTHBHOCTHIO [17]. Briio mokaszaHo,
yto WMJI-23 cnocoOCTByeT aKTHUBAaLUU XEJI-
nepubix T-kjaeTok, HasbiBaeMbix Th17 [18].
Knerxku Th17 xapakrepusyrorcst BoIpaOOTKOMN
psina crnenuduIeckux MUTOKUHOB, HE TIPOIY-
mupyeMbix kinetkamu Thl wmm Th2, Brimrovast
WJI-17A, NI-21 u UJI-22 [19]. OnHonykieo-
tuanabie omumopdusmel (OHIT) cumrarorcs
OJTHOW W3 TPUYHMH AucOaaHca TPOAYKIUH
utokuHoB [20, 21]. CornacHo 6a3e MaHHBIX
NCBI OHII, 107 OHII 6bu uaeHTHPUIN-
poBanbl B reHe STAT3 yenoBeka, oauH U3 KO-
TOphIX 152293152 pacnonoxen B 11 uHTpOoHE
rena STAT3. On knaccupuupyercss Kak CH-
HOHMMHYeCKUil momumopdusm [22]. Cymie-
ctByeT Heckoapko OHII B mpoMoTopHO# 06-
nactu IL10, oguH U3 UASHTHPUIMPOBAHHBIX
OHIT -1082G>A (rs1800896) urpaer BaxxHyO
pONb B M3MEHEHHHM AaKTHBAIIMM TPAHCKPHUII-
. Asmtens -1082A  accommmpoBaHa co
CHIDKEHHEM TPAHCKPUIILIMOHHONW aKTUBHOCTH
npomotopa IL10 mo cpaBHeHmro ¢ amnenem G
[23]. rs3212227 sBasieTcss OAHUM W3 MOJH-
MopdusmoB B rene IL12B. Jlamnsrii OHII
pacnonoxeH B 3'-HeTpaHcIupyemoil obna-
CTH, OH HE M3MEHSET KOAMPYIOIIYIO Tocie-
JI0BAaTEIbHOCTh, HO CBSI3aH CO CHM)KEHHUEM
crabumnpHocty MPHK u mMoxer Hapymath
cailJieHCepbl 3K30HHOTO cIutaiicunra [24, 25].
[TanmtomMaro3 yenoBeka, MO-BUAUMOMY,
SBJIIETCS MOJUTCHHBIM 3a00JI€BaHUEM, A 3TO
03HAYaeT, YTO YaCThle TCHETUYECKHE BapH-
aHTBI ¢ HEOOJIBIIUMHU 3P (HEeKTaMU MOTYT OKa-
3bIBaTh BIIMSIHHE Ha PHUCK pa3BUTHs 3a0oire-
BaHus [26].

IMean» uccaenoBanmsi. Hacrosmee uc-
ClIeZIOBaHUE HAINpaBJIEHO HAa M3Y4YEHHUE BO3-
MOXXHOM accormamuu 152293152 STAT3
G>C, rs3212227 1188A>C IL12B =u
rs1800870 -1082A>G rena IL10 ¢ ¢popmupo-
BAHMEM BBICOKOM BUPYCHOM Harpysku BITY.
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Marepuanbl M MeTOAbI HCCJIEI0BA-
HusA. MartepuanoM I HCCIeIOBaHUS IIO-
ciyxunu  obpasusl JIHK, BeigenenHsie w3
AMUTENUANbHBIX KJIETOK YPOI€HUTAJIHLHOTO
Tpakta 214 >xeHmuH. JKeHIMHBI ObLTH pa3-
JIeJIeHbl Ha JIBE TPYIIIbI: JKEHIIUHBI C BBICO-
koii Harpy3koi BITY (n =104), koHueHTpanus
BIIY — 6onee 10° xommii JHK nHa 10° knetok
YelloBeKa) U JKCHIIMHBI C OTPUIATENIbHBIM
pesynbratom BIIU-tectupoBanus (n =110).
Bce JkeHIIMHBI, BKIIOYEHHBIE B HCCIEIOBa-
Hue, Obutn crapme 30 sner. Bee coOpaHHBIC
o0pa3ipl COCKOOOB SMUTETHANBHBIX KJIETOK
U3 YpPOTr€HUTAIBHOIO TpAKTa >KEHIIUH JUIS
UCCIIEIOBaHMUS  CIy4yal-KOHTPOJIb  OBLIU
IIPEIOCTABIIEHBl  KIMHUKO-IUArHOCTUYECKON
naboparopueii Hayka (PoctoB-na-/lony, Poc-
cusi) ¢ ceHtTsiops 2016 roga mo HOsIOps 2019
roja. Bce KeHIIUHBI TOANMUCAIN MTUCbMEHHOE
MH(GOPMHUPOBAHHOE COTJIaCHE€ Ha Y4YacTHE B
uccnenoBanuu. MccnemoBanue — 0700peHO
KomurteTrom mo Omostuke AkameMuu OHOIO-
ruu U 6norexHosnoruu FOxHoro deaepanbHO-
ro yHuBepcuteta (rmporokos Ne 2 ot 29 mapta
2016 1). Bece TecTsl Ui KIMHUYECKUX DKCIIE-
PUMEHTOB IPOBOAMIUCH B COOTBETCTBUHU CO
CTaHIapTaMH U OSTUYECKUMH TMPUHIUIAMH
XenbCUHKCKOM nekinaparuu 1964 r. u ee mo-
CIIEAYIOIIUM H3MEHEHHUSAM HWJIU COIOCTaBU-
MbIM HOpMmaM 3TukH. ToransHyro /IHK BbIge-
JSUIM M3 COCKOOOB SMUTEIMATIBHBIX KIIETOK
LEPBUKAIBHOIO KaHajla >KEHIIUH COIJIaCHO
npoTokony Habopa peareHtoB JIHK-cop06-
AM (Hekctbuo, Poccust). Jlns konuuecTBeH-
Hoii ouenku JIHK BITY Beicokoro pucka (16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 Tu-
Ibl) B OMOJIOTMYECKOM MaTepualie UCHOJIb30-
Bamn TecT-cuctemy «AmmmmCenc BITY BKP
ckpun-tuTp-FLY». (MuTep-nabeepsuc, Poc-
cus). BolsiBeHue ajjieNbHbIX BapUaHTOB re-
Hop I1L10 -1082G>A (rs1800896), 1L12B
1188A>C (rs3212227) mpoBOIMIA METOJIOM
aJIeNb-ClIeUGUUHON aMITU(PUKAIIMU C HC-
MoJIb30BaHWEeM  peareHToB  SNP-skcmpecc
(JIutex, Poccus) (pucynok 1). Jlns ompene-
neHus: reHorumna mo rs2293152 rena STAT3
WCTIOJIb30BAIH aHAIHU3 MOJIUMOP(U3Ma JUTHHBI
pectpukunoHHbIX ¢parmerToB (ITIJIPD). Pe-
aKIUI0 aMIUTU(HUKAIMKA TPOBOIMWIN B 25 MK
PEaKIMOHHOW CMECH, COoAepKallel 3 MKI re-

vmomuoit JIHK. 2,5 mxn 2,5 mM dNTP,
2,5 mxn 25 MM MgCl2, 2,5 mkn Oydepa b
qutst TTHP, 15,2 mxa ddH20, 0,3 Mk nmoiaume-
passl Taq (5 E/mx) u 1,0 MK MMOJIB /1T Kax-
noro mpaitmepa (Cunron, Poccust). Pexum
ammmuukamuu: 95°C — 5 muHyT, ganee
40 uwmkioB, rnae aeHarypamus — 95°C mo
30 cexkyna, omxkur — 59°C no 30 cexkyHg u
anonranus — 72°C no 30 cexynna; puHanbHAS
anoHrauus — 72°C B teuenue 5 MunyTt. IIpo-
OYKThl aMIUTU(UKAIUN TOJBEPrajid BO3JIEH-
cTBuro pectpukrassl Hpall. Pectpukunonnas
cMmech Bkmouama 17 mxa H20, 2 wMxxa
10x FastDigest Green Buffer, 1 mxx pectpuk-
ta3bel Hpall (Cu63u3um, Poccusi) u 10 mxn
[MOP-mpoaykra. CMech HMHKYOMpPOBAIU IPHU
37 °C B Teuenue 30 MUHYT, UHAKTUBUPOBAHHE
pecTpukTassl npoBoawu npu 55 °C. Ananuz
JUIMH PECTPUKIMOHHBIX (parMeHTOB IMPOBO-
nuau B 3% arapo3HOM Telie ¢ UCTOJb30BaHU-
em tpancwuttomuHaropa Gel Doc (BioRad,
CIOA). 'omozurotsl GG mo noiaumopduzmy
rs2293152 rena STAT3 He uMmeroT caiita pe-
cTpukuuu Juist pectpukrassl Hpall, coorBer-
CTBEHHO Ha 3JIeKTpodoperpaMme BbISBIISETCS
OolMH ¢parmeHT pazmepoMm 214 m.H. s ro-
mo3uror CC Ha snekTpodoperpaMMe BBISB-
JSIOTCS  J1Ba PECTPUKIMOHHBIX (hparMeHTa
mmHo 132 u 82 m.H. ['eTepo3urorsl 1o
rs2293152 rena STAT3 (renorunn GC) maror
TPHU TUIA MPOAYKTOB (PUCYHOK 2). YacToThbl
aiieneit m reHotunoB reHoB STAT3 G>C
rs2293152, IL10 -1082G>A rs1800896 wu
IL12B 1188A>C rs3212227 B rpyImme >KeH-
IIUH C BBICOKOW BHUpYCHOW Harpy3kou BIIYH
cpaBHuBanu c BIIY-HeraTuBHBIMH JKEHIIU-
HaMH C TIOMOIIBIO KpUTEpUsS XHU-KBaJparT.
Tect Ha coOmoeHHE paBHOBECHS Xapau-
BaiinGepra Obl1 poBeeH MyTeM CpaBHEHUS
Ha0JII0/1aeMBIX YaCTOT T€HOTHUIIOB C OXHJae-
MBIMM 4YaCTOTAMHM TE€HOTHIIOB. ACCOLMALMIO
SNP ¢ puckom ¢popmupoBaHusi BHICOKOIH BH-
PYCHON Harpy3ku OLICHMBAJIM C IIOMOIIbIO
KpUTEpUsl XU-KBaJpaT, OTHOLIEHMS IIIaHCOB
(OR) u ero noBepuTenbHOro MHTEpBajia. Paz-
JUYUSA CYUTAIM CTATUCTHYECKU 3HAYUMBIMHU
pu p<0,05. CratucTuueckuii aHaJnu3 MPOBO-
JWJIA C  HCIOJIb30BAHUEM  MPOrPaMMBbI
GraphPad InStat 3,05. MexreHnble B3auMo-
JNEHCTBUS MEXIy TOTUMOP(GHBIMU BapUaHTa-
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mu tenoB STAT3 G>C rs2293152, IL10 - 30BaHHEM  QIrOpUTMa  MHOTO(PAKTOPHOTO

1082G>A rs1800896 wu 1L12B 1188A>C yMmeHbIieHus: pasmeproctu (MDR) (Bepcus
rs3212227 B BITY-monoXUTEIbHONM U KOH- 3,0,2).

TPOJIBLHON IpyNIax aHaJTU3UPOBAIU C UCIIOJb-

Puc. 1. Dnexrpodoperpamma mpoaykroB amrumrdukanyu reaa 1L10 -1082G>A.
JIyHku 1 u 2 sBAAI0OTCA OTpULIATEIBHBIMA KOHTPOJISIMU. JIYHKM ¢ HEUETHBIMY HOMEPAMHU COJIEPKaT
MPOAYKTHI aMILTU(UKAINH ¢ TIpaiiMepamMu Ha HOPMaJIbHBIH aiienb. HanpoTus, TyHKH ¢ YETHBIMH
HOMEpAaMHU COZIep>KaT MPOAYKThI aMITM(pUKALMU C ITpaliMepaMu Ha MyTaHTHbIH ajuiens. B myHkax
3-4, 5-6, 7-8, 9-10 HaxoasaTCcs MPOAYKTHI aMITuuKauu 1 oxgaoro oopasma JJHK. 'omo3uror-
Helii renotun 1L10 AA nabmronaercs B myHkax Ne 7,8 1 9,10. B To BpeMsi Kak reTepo3uroTHbIi
renorun I1L10 G/A oGHapyxeH B myHkax Ne 3,4 u 5,6.
Fig. 1. Electropherogram of amplification products of the gene IL10 -1082G>A.
Wells 1 and 2 are negative controls. The odd numbered wells contain amplification products with
primers for the normal allele. In contrast, the even-numbered wells contain amplification products
with primers for the mutant allele. Wells 3-4, 5-6, 7-8, 9-10 contain amplification products for one
DNA sample. The homozygous IL10 AA genotype is observed in wells 7, 8 and 9, 10. While the
heterozygous genotype IL10 G /A is found in wells nos. 3, 4 and 5, 6.

300 .H
214 .H 233 mLH
132 I1LH (e— . 150arH

50 m.H

Puc. 2. ITHP-TTAP® mst STAT3 rs2293152. lopoxka M — mapkep ;e pparmentor JJTHK
(50; 100; 150; 300; 500; 766 m.1.); mopoxka 1 — nmpoaykt ITIIP 6e3 paciueruieH st peCTPUKTa30i;
TOpOoKKH 2, roMo3uroTHbI CC reHoTHI; J0poXkka 3 — roMo3uroTHeli GG reHortwir;
noposxkka 4 — rerepo3urotsl GC reHoTHI.

Fig. 2. PCR-RFLP for STAT3 rs2293152. Lane M — a DNA fragment length marker (50; 100; 150;
300; 500; 766 m.u.); lane 1 — PCR product without restriction enzyme digestion; lane 2,
homozygous CC genotype; lane 3 —a homozygous GG genotype; lane 4 — a heterozygote
GC genotype

Jns MUHUMH3AIUMU ~ CTAaTUCTUYECKON
OLIMOKYU MEePBOTO TUIIA MPU aHATIN3E MEKICH-
HBIX B3aUMOJICHCTBUI Obllla BBEJICHA TOIMPaB-
Ka Ha MHOXXECTBEHHOCTb CpaBHEHMH (IO- JIUCh 3HAYMMBIMH, €CJIH COOTBETCTBYIOIIUE

npaBka BoHdepponu), koTopas HaxoIuIach UM 3HA4YCHUs P OBUIM MEHbBINE WM PaBHBI
JICICHUEM HCXOJHOTO YPOBHS 3HAYMMOCTH 0,002.

p (a0 = 0,05) Ha KOIUYECTBO HCCIETOBAHHBIX
KOMOWHAIIMK TEHOTUIIOB PacCMaTpPUBaEMbIX
TpeX JIOKycOB paBHOe 25. Paznuuus cuuta-
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Pe3yabTaThl M ux odcy:xkaenue. Cpen-
HHMI BO3pacT XEHIIMH cocTaBmwi 39,9 = 7,6
JIeT B IPYIIIE C BBICOKOM BHPYCHOM Harpys-
kot BIIY u 41,3 £ 7,7 ner B rpyImmne KOH-
tpossa. Cpeau 104 xeHUMH, UHOUIUPOBaH-
Hbix BIIY, MakcuMaiibHasi, CpeIHISI 1 MUHU-
ManpHag Harpyska JHK BIIY cocrasmsum

8,5, 5,1 u 3,2 log reromoB BITY Ha 100 ThICSY
KJIETOK YeJOBeKa COOTBETCTBEHHO. Pacmpe-
JICJICHUE YacTOT I'CHOTHMIIOB W ajulelied JyIs
TPEX MCCICIOBAHHBIX MOJIMMOP(PU3MOB I'EHOB
STAT3 G>C rs2293152, 1L10 -1082G>A
rs1800896 u 1L12B 1188A>C rs3212227
MIPUBEACHO B TaOIMIIE.

Tabnuua

YacToThl TeHOTHIIOB M aJuIeeii (a6c.,%) mo ucciaenyeMbiM noaumMopgusmam reios STATS3,
IL10 n IL12B cpean :keH1uH, UHGUIMPOBAHHBIX U He HHGUIMPoBaHHbIX BITY

Table

The frequencies of genotypes and alleles (abs., %) for the studied polymorphisms
of genes STAT3, IL10 and IL12B in women infected and not infected with HPV

Fon mamopgn | | P oot [P ST P i
STAT3 52293152
G 0,615 0,654 0,45
C 0,384 0,345
GG 40 (38,5) 49 (44,6) 0,66
GC 48 (46,1) 46 (41,8)
cc 16 (15,4) 15 (13,6)
IL10 rs1800896
G 0,576 0,6 0,69
A 0,423 0,4
GG 30 (28,9) 35 (31,8) 0,86
GA 60 (57,7) 62 (56,3)
AA 14 (13,4) 13 (11,9)
IL12B rs3212227
A 0,572 0,587 0,84
0,428 0,413
AA 32(30,8) 36 (32,7) 0,95
AC 55 (52,9) 57 (51,9)
CC 17 (16,3) 17 (15,4)

CoBMeCTHOE NPHUCYTCTBUE HECKOJIBKUX
aJUIETIbHBIX BApUAHTOB T'€HOB, KOJUPYIOIIMX
(O YHKIIMOHATLHO CBsI3aHHBIE OEJTKOBBIE MOJIE-
KYJbl, MOXET MPUBOAUTH K (HOPMUPOBAHUIO
HOBOTO ()EHOTHUTIA M3-3a HE3HAYUTEIbHBIX, HO
MHOTOYUCJICHHBIX B3aHMMOCBA3AHHBIX HW3MC-
HEHHUH B T€HOME M (DYHKIITMOHHMPOBAHHUU TIPO-
TEeOMaA. HOBTOMY MBI HpOBCJII/I aHaJInu3 MCEXK-
TEHHBIX B3aMMOJICHCTBUN aJUICIbHBIX Bapu-

AHTOB I'€HOB IIMTOKMHOB. AHAJIN3 MEKICHHBIX
B3aMMOJICHCTBUI MOKa3all, UTO TPEXJIOKYCHAs
MOJENb B3auMomecTBUA TreHoB STAT3
(rs2293152) — IL10 (rs1800896) — IL12B
(rs3212227) accoruupoBaHa ¢ pPUCKOM BBICO-
kol Harpy3sku BIIY cpeam  KeHIIMH
(OR=2,62, 95%=1,51-4,57, p=0,0006,
Poont =0,002). JlanHas Mojenb HUMEET TOY-
HOCTb IpeacKazanust 62% U coriacoBaHHOCTh
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nepekpectHoit mpoBepku 10/10. Mexmy uc- Mojaenu  B3ammojeicTBus reHoB  STAT3
CIIEYEMBIMHU JIOKYCAMH BBISIBIIEH CHHEPIH3M (rs2293152) — I1L10 (rs1800896) — I1L12B
(pucynok 3). Ha pucynke 4 npuBecHbI KOM- (rs3212227) accouuupoBaHOi C PUCKOM BbI-
OMHAIIMU TEHOTHUIIOB B paMKaX TPEXJOKYCHOU cokoi Harpy3ku BITY cpenu skeHIIUH.

Puc. 3. Xapaktep B3auMoA€HCTBUS MEXKAY HCCIEIyEMbIMH JIOKyCaMU (KpacHbBIN — BhIPasKEHHBIH
CHHEPTU3M, OPAH)KEBBIH — YMEPEHHBIH CHHEpTru3M). MH(OopMaIoHHas IEHHOCTh KaKI0ro MapKe-
pa npeAcCTaBJICHA B BEPIINHAX I/IH(I)OpMaI_II/IOHHaH IIEHHOCTH BSaHMOHeﬁCTBHH JJIs TIaphl JIOKYCOB
MMpeacTaBJICHA 110 KpasiM.

Fig. 3. The nature of interaction among the studied SNPs loci (red — pronounced synergism,
orange — moderate synergism). The information value of each marker is represented at the vertices;
the information value of the interaction for a pair of loci is presented at the edges

IL-10G>A
0 1 2

STAT3G>C STAT3G>C STAT3G>C
0 1 2 0 | 2 0 | 2
130 | 499
0 70
50 &0 40
30 30 30 30
i =1 W AR [] e ALY MR T
0 150
110 120 | 110
§1 90 80 L
Nl ogo 50 6.0
& ﬂ 30 30 30 2 40 30 | g0
5 i i L2 [ WIIN SEin
9
] 30 30 30 40 | 50 80 3.0
20 0 3. i 20 3 20
2 | AU 2] (o] me

Puc. 4. YacToTHOE pacnpeienieHne TPEeXJIOKYCHBIX reHOTHIIOB TeHoB STAT3 G>C, IL-10 -1082G>A
u |L-12B +1188A>C cpenu >xeHIINH, MHOUITUPOBAHHBIX U HE MHPULIIMPOBAHHBIX BUPYCOM (TEMHO-
CCPBIC KIICTKHU — I'CHOTHIIBI BEICOKOT'O PHUCKA, CBETJIO-CEPBIC KIICTKHU — I'CHOTHUIIBI HU3KOI'O PUCKaA,
Oelble KIETKHA — OTCYTCTBHC I'CHOTHIIA B BLI60pKe, JICBBIC CTOJ'I6I_IBI B sSuelKax — I/IH(I)I/II_[I/IpOBaHHBIe
JKEHIITUHBI, PaBbI€ CTOJIOIBI B sIMEHKaX — KOHTPOJIb; 0 — roMo3uroThl 1o ayuiento 1, 1 — rereposu-
TOTBI, 2 — TOMO3HUTOTHI 110 AJUIEIIO 2).

Fig. 4. Frequency distribution of three locus genotypes of STAT3 G> C, IL-10 -1082G> A and IL-
12B + 1188A> C genes in women infected and not infected with the virus (dark gray cells — high-
risk genotypes, light gray cells — low risk genotypes, white cells — no genotype in the sample, left
columns in the cells — infected women, right columns in the cells — control; 0 — homozygotes for
allele 1, 1 — heterozygotes, 2 — homozygotes for allele 2)
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Beicokas BupycHas Harpyska y BIIY-
MOJIOKUTETBHBIX KEHIMH YKa3bIBaeT Ha TO,
YTO BUPYC HE OBLI AJIMMUHUPOBAH U 3 deK-
TUBHO PEIUIMIUPYETCS B KJIETKaX OpraHu3Ma
B TE€UYCHHUE JUIUTENIbHOTO Bpemenu [27]. Jlnu-
TeJNbHAsl TIEPCUCTEHIMS BUpPyCa MPHUBOAHUT K
unrerpauuu JIHK BITY B renHom uyenoBeka,
JKCIIpecCH OHKOTeHHBIX OenkoB E6 u E7 u
pasButHiO paka [28]. Heckonbko uccienoBa-
HUH yKa3aj Ha MOBBIIICHHBIH PUCK TIPOTpec-
CHPOBAHHUSI MHTPASIUTEINAIFHOTO HOBOOOpa-
30BaHUs HIEHKH MaTKu y BIIY-
MOJIOYKUTEIBHBIX JKCHIIUH C BBICOKOW BHPYC-
Hoi Harpyskoit [29, 30]. Bo MHorux wuccie-
JOBaHUSIX COOOMIAETCS, YTO OIKCIPECcCUs
STAT3 yBenuuuBaeTcsi ¢ MPOrpecCUpPOBaAHUEM
CTaIuM paka NICWKH MaTKu. BbIsSBIeHa 3Ha-
yuMmasl Koppessinus Mexay HanuuueMm BIIY u
akcnpeccueir STAT3 [31]. dochopunmposa-
Hue thpo3uHa STAT3 pe3ko Bo3pacTaeT OT
[EPBUKATLHON UHTPadIU-TEIUATLHON
Heorutazun HU3Koi crenenu (CIN1) mo mpe-
unBazuBHbIX (CIN3) mopaxenwuii [32]. AGep-
pantHoe QocdopmmupoBanne STAT3 no TH-
po3uny 705 wnu cepuny 727 ¢ TOMOIIBIO KH-
Ha3 TPUBOJUT K THUIEPAKTUBAIMH OeJKa
STAT3 [33]. Takum obpazom, STAT3 moxker
OBITh BOBJICYCH B OHKOT€HE3 HETOCPEACTBEH-
HO depe3 CTUMYJIHMpOBaHWE Mpoirdepannn
OITyXOJIEBBIX KJIETOK M KOCBEHHO uepe3 Io-
JaBJICHHE 3alUTHOIO MMMYHHOTO OTBETa Ha
undexuuo BITY [34]. 152293152, pacnosno-
xeHHbl B 11 mHTpoHe rena STAT3, moxer
OKa3bIBaTh BIMSHUE HAa YPOBEHb TPAHCKPHII-
MM reHa win npouecc crutaiicuara MPHK.
PesynmpTaThl MeTaaHanw3a, BBIIOJHEHHOTO
Yan ¢ kosmteramu_[35], mokasanu, 4To €Bpo-
neonibl ¢ reHotunioM CG wm GG mo mosm-
Moppuzmy STAT3 1s2293152 umenu Oonee
BBICOKHI PHUCK pa3BUTHS paka. B Hamem uc-
CIIETIOBAaHUH HE BBISBIIEHO aCCOIMALIUU TIOJH-
MopdusMma 152293152 rena STAT3 ¢ dopmu-
pOBaHMEM BBICOKOW BHUPYCHOW HArpy3Ku
BITY. 1JI-10 saBasgeTcs oO0Iell MAIIEHBIO IS
MHOTHUX BHUPYCOB, IBITAOIIUXCS OOOUTH M-
MYHHYIO cucTteMy 4enoBeka [36]. Kpome To-
ro, noshleHHas skcnpeccus 1L10 y manuen-
TOB C IUIOCKOKJICTOYHBIMH HHTPAIIHTEIH-
ATGHBIMU TIOPAKCHUSMHA M PAaKOM  IIEHKH
MaTKH OTpakaeT JOKaJIbHOE COCTOSIHUE HM-
MYHOCYNPECCUU B JMHUTEIUU MICHKH MATKH

[37]. Tomumopdusm -1082G>A wusmenser
3¢ (GEKTUBHOCTh CBSA3BIBAHHUS MPOMOTOPHOTO
ydacTka ¢ (haKTOpOM TPAHCKPHUIILIUU U BIUSET
Ha TPAHCKPHUMIMOHHYIO aKTUBHOCTH MPOMO-
topa IL10 [38]. B Hamiem ucciaenoBaHuu CBsi-
3u nojaumopdusma -1082G>A (rs1800896) c
BBICOKOUW BHUpycHOW Harpy3kou BITY He 00-
HapyxeHo. [lomyueHHBIE HamMM JAHHBIE CO-
IJIACYIOTCSl C JaHHBIMHU JIUTEPaTyphl. B yact-
HocTtH, Farzaneh ¢ xommeramu m Chagasa ¢
kosuieramu [39, 40] He BBISBWIM pa3/inuuii B
gacrore nomumopdusma IL10 -1082G>A y
xeHIuH BenukoOpuranuu u bpaszumum, co-
OTBETCTBEHHO, MHuUIMpoBaHHbIX BIIY u He-
uHpunupoBanHsix BIIY. B 10 xe Bpems B
HECKOJIbKMX MCCIIEIOBAaHUAX COOOIaeTcs O
B3aMMOCBSI3M  MEXIy HAJIWYUEM  aljiels
-1082A u Hu3kuM ypoBHeM skcnpeccun |L10,
YTO YBEIMYUBACT PUCK paKa MIEHKH MAaTK{
[41, 42]. OcHOBHasl IPOTUBOOIYXOJICBAsT aK-
TuBHOCTh MJI-12 3aBUCHUT OT ero crnocoOHO-
ctu ctumynupoBats Thl-ummyHuTeT M OTBE-
Thl IIUTOTOKCHMYecKUX T-mumdonuToB. bonee
toro, MJI-12 mMoxeTr HapylIaTh MEXaHU3M aH-
THOTEHEe3a B OITyXOJISIX, TOAABIISS MTPOAHTHO-
rennbie curdaisl [43]. Coobmanock 0 MpoTH-
BoOMosIokHOM posn MJI-23 B kaHueporeHese
o cpaBHenuto ¢ MJI-12. B to Bpems xak NJI-
12 obGneryaer WHOUIABTPAIUIO  OMYXOJH
CD8+ T-knerkamu, NJI-23 camxaer CD8+ T-
KJIETKH B OIYXOJH M CIIOCOOCTBYET aHTHOTe-
Hesy omnyxonu [44]. Tlepemaua curHajiaoB
STAT3 B MUKpPOOKpYKE€HUU OITyXOJIH HHIY-
LUpYyeT MPOKAHUEPOreHHbIM LuUTOKMH, MJI-
23, B TO K€ BpeMsi UHTUOUPYs LIEHTPaJIbHbII
AHTHUKAaHIIEpOreHHbld UUTOKMH WJI-12, Tem
caMbIM cMelasi 0ajaHC OIMyXOJEBOI0 MMMY-
HUTETa B CTOPOHY KaHIeporeHesa [45]. bouto
nmokazaHo, 4ro nomuMmoppusm [1884>C
(rs3212227) rena IL12B sBasercs ¢yHKImo-
HaJIbHO 3HAYUMBIM, TIOCKOJIbKY aysiens C cBs-
3aH ¢ Oosnee HU3KOM crabuibHOCThI0O MPHK
[46], u Oosee HU3KOW MPOAYKIIUEH MOJIUTICT-
tuaa p40, yTO MOXKET NMPUBOIUTH K U3MEHE-
Huto yposHsi WJI-12 u UJI-23 [47]. B namem
WCCIIeIOBaHNH CBsi3u noimMopdmsma IL12B
1188A>C c Bricokoii Harpy3koi BITY He 06-
HapyxeHo. [lonmydyeHHble HaMU JaHHBIE CO-
TJIacylOTCsl ¢ JaHHBIMU JuTeparypbl. Han c
koyuieramnu [48] He BBISBHIIM pa3HUIIBI B Ya-
crote nonumopdusma 1L12B 1188A>C y na-
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nueHToB u3 Kopew ¢ HMHBa3sHMBHBIM PakoM
meikn Matku (n = 154) U KOHTPOJIBHOM
rpynmbl 6e3 paka (n=191). B to ke Bpems B
HECKOJIbKUX HCCIIEOBaHUSAX COO00IIAIoch O
B3aMMOCBSI3U MeX 1y nonumopdusmom IL12B
1188A>C wu mNOBBIIIEHHBIM pPHUCKOM paka
meiiku matkua [49, 50]. K GmarompustHeIM
YCIOBUSAM JUISI TIEPCUCTEHIIMM BUpPYCa OTHO-
CHUTCSl COYETaHHE MHOXKECTBEHHBIX 3aMEH I10-
JTUMOP(HBIX JIOKYCOB B T€HAX, KOAUPYIOIINX
(akTOppl UMMYHHOW CHCTEMBI YellOBeKa. B
Hamieid pabore MDR ananu3 mokasan 3Hauu-
MOCTh B3aUMOJICUCTBHUS UCCIEIYEMbIX JIOKY-
coB sl (hOPMHUPOBAHHS BBICOKON BUPYCHOM
Harpy3ku. ITo 00yCIoBIeHO (DYHKIIUSIMHU KO-
TUPYEMBbIX OCIIKOB U MOXKET OBITh CBS3aHO C
W3MEHEHHUEM YPOBHS TPAHCKPHUIIIUU TEHOB
IUTOKWHOB, BO3MOYKHBIM HApYIICHHUEM IIPO-
[IECCOB CIUIAliCHHTa, HW3MEHEHHEM OanaHca
MPO- U MPOTUBOBOCHATUTENBHBIX ITATOKUHOB,
4YTO, B M TOre, MPHUBOJIUT K CHUKCHHUIO HM-
MyHHOTO oTBeTa npu BITY-undunupoBanun.
B pesynbTare yBenuuMBaeTCs BHpYCHas
Harpy3ka BIIY u nosellraercs puck 310Kaye-
CTBEHHOW TpaHchOpMany dSIUTETHATBHBIX
kietok. Bo Bpems unbexkuuu BITY uyepes
Stat3 peanusyercs OJMH U3 OCHOBHBIX CHT-
HaJIBHBIX yTel. Jkcrpeccust MJI-10 u NJI-12
cesa3ana co STAT3. 'eHorun mo mosuMop-
¢uzmy 152293152 STAT3 MmoxkeT BIMATH Ha
CTENEHb AaKTHUBAIMM BOCHAJIUTEIBHOIO CHT-
HAJIBHOrO MyTH. B CBOIO ouepelib, COOTHOIIIE-
HUE YpOBHEW MPOBOCHAIUTENIBHBIX U MPOTH-
BOBOCHAJIUTENIBHBIX LUTOKUHOB OIpeesieT
BEPOATHOCTh  «yxoaa» BITU-mopaxeHHbIX
KIETOK H3-TI0JI HWMMYHOJIOTHYECKOTO KOH-
tponst [51]. B HeckombKuX HCCIEIOBaHUAX
CO00IIaNn0Ch, YTO OJHOBPEMEHHOE MPHUCYT-
creue amieneir G u C qna STAT3 yBennuusa-
eT pHCK paka melku matku [52]. AGeppaHnT-
Hasa aktuBauusg STAT3 nopasisieT mpoTUBO-
OITyXOJICBBI HMMMYHHUTET, HHTHOUPYS OKC-
NPECCHUI0 MHOTHX IIMTOKMHOB (Hampumep,
WNJI-12, xOoTOpbIi BaK€H [JIsi CTUMYJISALIMHU
MIPOTHBOOITYXOJIEBOTO UMMYHHTETA), W yBE-
JMYMBasi CHHTE3 HECKOJIBKAX UMMYHOCYIIPEC-
CUBHBIX (akTopoB, Bkmouas WJI-10, NJI-23,
Tpanchopmupyromuii  gakTop pocra OeTa
(TGF-B) u dakrop pocTa COCYAMCTOrO HIO-
temuss  (VEGF) [53]. B »atom ciydae

BO3MOXEH aucOanianc (pakTOpoB UMMYHHOM
CHCTEMBI, HapymeHue peryasiqun JAK /
STAT-BOCIIAIMTENLHOTO NYTH, M COOTBET-
CTBEHHO, IOBBIIIEHUE pHUCKa (HOPMUPOBAHUS
BBICOKOM BUPYCHOW Harpy3Ku Npu MH(EKIUn
BITY. ¥V »sroro uccienoBadus ObUIO HECKOJIE-
KO orpaHuueHuil. Bo-mepBrIX, A MOATBEp-
KJICHHUS HAIIUX PE3yJIbTaTOB HEOOXOIUMBI
JTaTbHEHIIINE HCCIAEAOBAHUS 3TUX IOJIMUMOP-
¢bu3sMoB Ha Ooyiee KPYIHOH  BBIOOpKE.
Bo-BTOpBIX, Hallle UCCaeA0BaHUE HE BKIIOUYA-
70 Bce nmosmmMopdubie Bapuantel STAT3, IL10
u IL12B. beuto Obl WHTEpPECHO NPOBECTH
KpYyIHOMACIITaOHOE MOMYJISIIIMOHHOE HCCTe-
JIOBaHME CIIy4ai-KOHTPOJIb JJISl aHaJIU3a BCEX
NOJUMOP(HBIX BapUAHTOB JIJISl UCCIIETYyEMbIX
reHoB. B-TpeTbux, B ’TOM HCCIIEIOBaHUH OT-
CYTCTBOBaIM W3MepeHus ypoBHer STATS,
HJI-10 u HJI-12f B nokanbHO# cpene uHU-
nupoBanHbeix BITY kietok. B-ueTBepThiX, HE
YUUTBHIBAIOCH BIUSHUE STHAEMUOIOTHUECKUX
(akTOpoB pHICKA, TAaKUX KaKk KypeHHe, YIo-
TpeOJIeHHe alKorois U CeKCyallbHOE TMOBee-
HUe Ha XxapakTep TedeHus BIIY undexuuu.
bri0 Ob1 HHTEPECHO TTPOAHATTU3UPOBATD, CBSI-
3aH JI1 ypoBeHb dkcnpeccuu STAT3, HMJ/I-10 u
HJI-12f ¢ nonoOHBIMU (paKTOpaMHu.

3akmouenue: s otaenbHeIx OHII
reroB STAT3 G>C, IL10 -1082G>A u IL12B
1188A>C He BBISBICHO CTATUCTHYECKU 3Ha-
YUMOM pa3HUIBl B YACTOTAaX T'€HOTHUIIOB U aJl-
Jene Mexay HCCIEeNyEeMbIMH TpYIIaMH
keHIMH. B 10 )xe BpemMa MDR ananu3 BbI-
SIBUJI 3HAYUMOCTh MEXXTE€HHBIX B3aUMOJIEH-
CTBUM HCCIIENYEMBIX JIOKYCOB. JTO MOATBEP-
kJaeT TOT (akT, YTO pa3BUTHE HHPEKIUU
BIIY He onpenensieTcs OAHUM T'€HOM, a 3aBU-
CUT OT (YHKIIMOHUPOBAHUS KOMIUIEKCA TeHe-
TUYECKUX (PAKTOPOB, KOHTPOIUPYIOIIUX pa-
00Ty UIMMYHHON CUCTEMBI YETIOBEKa.

Nudpopmanus o puHAHCHPOBAHUU
HUccneoosanue dviio nposedeno Ha 060pyoo-
sanuu Llenmpa KoaNeKMuUHO20 NOAL306AHUS
«Bvicoxue mexnonoeuuy (FOoucuwiti  gede-
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IoumoppusM reHoB, aCCOUUPOBAHHBIX
C BO3pacTOM MEHapxe, M pUCK (popMUPOBaAHUSA
OCJIOKHEHU U 0CPEMEHHOCTH Y KeHIIUH
IenTpanabHo-UepHo3eMHOro peruona Poccuu

E.A. PenieTHUKOB

deneparabHOE TOCYAaPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YIPEXKIEHHE BBICIIETO 00Pa30BaHusI
«benropockuii rocy1apCTBEHHbIN HAIIMOHAIBHBINA MCCIIEI0BATELCKHI YHUBEPCHTETY,
yi. [ToGensl, 1. 85, r. benropo, 308015, Poccuiickas ®eneparnus
Aemop ons nepenucku: E.A. Pewemnuxos (reshetnikov@bsu.edu.ru)

Pesrome

AkTyajabHocTh: Hanbosnee yacTeiMM OCHOKHEHUSIMU OEpPEMEHHOCTH, CBA3aHHBIMU C
META0OJMYECKUMH ¥ TE€MOJMHAMMYECKUMM PACCTPONCTBAMHU B CHCTEME «MaTh-
IUTAlEHTa-TUIOY, SIBJISIFOTCS IUTalleHTapHasi HEJOCTaTOYHOCTh U npeskiamicus. [Ipe-
DKJIAMIICHSI SIBJIAETCS OJHOM M3 OCHOBHBIX NIPUYHMH MAaTEPUHCKONM CMEPTHOCTHU U Iie-
puHataneHbix cMmepred. Llenanb ucciaenoBanusi: M3yuuts pons nmommMopdusma re-
HOB-KaH/IMJIaTOB MEHAPXE C PUCKOM Pa3BUTHsI IPEIKIAMIICUH y KEHIMH LleHTpans-
Ho-YepHo3emHoro pervona Poccun. Martepuanbsl 1 Meroabi: B BeIOOpKY 11l ucC-
cienoBaHus Bouutd 997 sxeHiuH: 366 GepeMeHHbIX ¢ Mpeskaamrcuei u 631 xeH-
IIMH TPYNIBl KOHTpoJis. s nccnenoBaHus ObUIM 0TOOpaHbI MOJIUMOP(HBIE JTOKYCHI
TeHOB, CBsI3aHHBIX ¢ MeHapxe (6 SNPS): perenTop JTHOTEHHU3UPYIOIIETO TOPMOHA /
XOpPHOHHYECKOTo roHagoTponuHa (rs7579411 u rs4953616 LHCGR), peuentop ¢o-
JUKYJIOCTUMYNUpYIoero ropmoHa (rs6732220 u rs4953655 FSHR) anbda-
penentop scrporena (rs3020394 u rs1884051 ESR1). I'enoTunupoBanue 00pa3ioB
JIHK Ob110 BBINONIHEHO ¢ Mcnonb3oBaHueM Metoga MALDI u macc-criekrpomeTpa
MassARRAY Analyzer 4 (“Seqeunom”, CIIA). Accouumanuu SNPs reHos-
KaHIUAATOB C MPEIKIAMIICHEH OLEHMBAJIM IPHU MOMOIIM JIOTUCTHYECKOM (JIor-
JMHENHON) perpeccuu COrIacHO aJIUTUBHOM, PELIECCUBHON M IOMUHAHTHON MoJie-
e, ¢ MonpaBKoW Ha KoBapuaTsl. [y OLIEHKM HampasieHHOCTH accounanuii SNPs ¢
MIPEIKIIAMIICHEN MCIOJIB30BAJICS TMOKa3areiab oTHomeHus mancoB (OR) u ero 95%
noeputenbHbl MHTEpBAN (95%CI). Pe3yabTaThl: YcraHoBieHO, uTo amiens G
rs3020394 ESR1 accommmpoBaH ¢ pa3BUTHEM IPEIKIAMIICHH B paMKaX PEIleCCUBHON
monenu (OR=1,74, 95%Cl 1,06-2,85, p=0,029). BrisBneHHbIe acCOLUAIIUU JAHHOTO
SNP Moryt OBITE CBsI3aHBI ¢ ero perynsaTopHbM 3HaueHueM: s3020394 ESR1 moka-
JM30BaH B caiiTe MOAU(UIIMPOBAHHBIX THCTOHOB B oOnacTsax sHxaHcepos u B J[HKa-
3a-TUTIEPUYBCTBUTEILHOM caiiTe. 3akirouenue: Amrens G rs3020394 ESR1 ceszan
C IOBBILICHHBIM PHCKOM pa3BUTHS NPEIKIAMICUM Yy XeHIIMH LleHTpanbHO-
Yepuozemnoro peruona Poccun (OR=1,74).

KiroueBble cj10Ba: MpesKIaMIICHs; TeHETHUECKui nonmumopdusm; menapxe; ESR1
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of complications of pregnancy in women in the
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Corresponding author: Evgeny A. Reshetnikov (reshetnikov @bsu.edu.ru)

Abstract

Background: The most common complications of pregnancy associated with meta-
bolic and hemodynamic disorders in the mother-placenta-fetus system are placental
insufficiency and preeclampsia. Preeclampsia is one of the leading causes of mater-
nal and perinatal deaths. The aim of the study: To study the role of polymorphism
of candidate genes for menarche with the risk of preeclampsia in women of the Cen-
tral Black Earth region of Russia. Materials and methods: The sample for the study
included 997 women: 366 pregnant women with preeclampsia and 631 women in the
control group. For the study, polymorphic loci of genes associated with menarche (6
SNPs) were selected: luteinizing hormone / chorionic gonadotropin receptor
(rs7579411 and rs4953616 LHCGR), follicle-stimulating hormone receptor
(rs6732220 and rs4953654 FSHR) alpha estrogen receptor (rs3020394 and
rs1884051 ESR1)). Genotyping of DNA samples was performed using the MALDI
method and a MassARRAY Analyzer 4 mass spectrometer («Seqeunomy, United
States). Associations of SNPs of candidate genes with preeclampsia were assessed
using logistic (log-linear) regression according to additive, recessive, and dominant
models, adjusted for covariates. To assess the direction of associations of SNPs with
preeclampsia, the odds ratio (OR) and its 95% confidence interval (95% CI) were
used. Results: It was found that the G allele of rs3020394 ESR1 is associated with
the development of preeclampsia in the recessive model (OR = 1.74, 95% CI 1.06-
2.85, p = 0.029). The identified associations of this SNP may be related to its regula-
tory significance: rs3020394 ESRL1 is localized at the site of modified histones in the
enhancer regions and at the DNase-hypersensitive site. Conclusion: The G allele of
rs3020394 ESR1 is associated with an increased risk of preeclampsia in women from
the Central Black Earth Region of Russia (OR = 1.74).

Keywords: preeclampsia; genetic polymorphism; menarche; ESR1
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Beenenue. Borpocsl, cBs3aHHBIE C pe-
MPOAYKTHUBHBIM 30POBbEM HACEJCHHS IPO-
JOJDKAIOT OCTaBaThCS B IIGHTPE BHUMAHUS
OTEYECTBCHHBIX U 3apyOeKHBIX yueHbIX [1-5].

Haubonee yacThiMU  OCIIOXHEHUSIMHU
OepeMEeHHOCTH, CBSI3aHHBIMH € MeTabonuye-
CKUMH ¥ TE€MOJIMHAMHYECKHMMH PpaCcCTPOU-
CTBAMHU B CHCTEME «MaTh-TUIAIICHTA-TIIION,
SBIISTIOTCS TUTAIIEHTApHAs HEJOCTAaTOYHOCTh U
npesxnamrcus (I19) [6, 7].

Kak cBuAeTenbCTBYIOT IUTEpaTypHBIE
JaHHbBIE, YACTOTa BCTPEUAEMOCTH MPEIKIIaMII-
cuu BO BceM Mupe cocrasisier 2-8 % [8-10].
[1D sBnsiercs ONHOW W3 OCHOBHBIX MPUYUH
MaTEpUHCKOH CMEPTHOCTH M TIepUHATATBHBIX
cmepreii [11, 12]. Tlpu pa3BuTHH TSKEION
MPESKIIAMIICUU U DKJIAMIICUU CYILIECTBEHHO
MOBBIIIACTCS PHUCK Pa3BUTUSA  PA3IUYHBIX
OCJIO)KHEHUH (OTCIOMKA TUTAIlCHThI, MACCHB-
Hble aKyuiepckue KpoBoreueHus, JIBC-
cunapoM, HELLP-cunapom, ocrtpas mnoyed-
Hasi W TMEYEHOYHas HEAOCTaTOYHOCTh U JIp.)
[13]. B mocneayromieii KU3HH y ITHX JKCH-
IIMH 3HAYUTENBHO 4Yallle PErucTPUPYIOTCS
apTepuainbHasi THUMEPTCH3Ms, HIIEMHYECKas
0oJe3Hb cep/ia, HHCYbT [ 14].

CornacHo MarepuajiaM HEKOTOPBIX HC-
ClIeZIOBAaHUM, OTHUM U3 (DAaKTOPOB pUCKA pa3-
BUTHUSL OCJIOKHEHUH OEpEeMEHHOCTH MOXKET
SIBJISITBCSL BO3pacT meHapxe [15, 16]. Bospact
TOSIBJICHUSI TIEPBBIX MECSYHBIX, XapaKTePU3ys
(GyHKIIMOHUPOBAHUE THITOTaJIaMO-
runodu3apHO-IMYHUKOBOM CHCTEMBI B Opra-
HU3ME KEHIMHBI [17], sSBIsSETCA OTHUM U3
KITIOYEBBIX MOKa3aTeNlel Kak ero nmyoepTraTHo-
ro 3Tamna pa3BuTus [18] Tak U BaxXHBIM Map-
KepoM (epTUIBHOCTH KEHIIUHBI U BO3MOXK-
HBIX MPOOJIEM C €€ 310pOBbEM B JlaibHeHIIei
xu3nu [19, 20]. OOpaiaeT Ha ceOs BHUMaHHE
¢dakT TOro, YTO, HECMOTPS HA OUYEBUIHYIO
CBsI3b Bo3pacta MeHapxe ¢ I3, uccrnenosa-
HUM, HaNpaBJIEHHBIX HA W3Y4YEHHUE POJIU IMO-
auMopdu3Ma TEHOB-KAHIHIATOB MEHapXe B
(hOpMHUPOBAHUH OCIIOKHEHHH OCpPEeMEHHOCTH
710 HACTOSIIETO BPEMEHH HE NMPOBEJCHO KaK B
Poccun, Tak u B mupe.

Hear wucciaenoBanus. M3yduth poJib
noIuMOp(u3Ma T€HOB-KaHIUAATOB MEHapXe
C PUCKOM Pa3BUTHS MPEIKIAMIICUH Y KEHIIUH
entpansHo-UepHo3emHoro pernona Poccuu.

Marepuanbl U MeTOAbl HCCJe10Ba-
HusA. Boibopka pans uccrnengoBaHus Oblia
chopmupoBana Ha 0aze MPOHUIBLHBIX OTIe-
JICHWH CcTalMoHapa MEepUHATAIILHOTO IIEHTpa
Benroponckoit  o0macTHOW — KIMHHYECKOMN
OonpHUIBL. B rpynmy uccienoBaHus BOLUIH
KCHINUHBI C TPEIKJIAMIICHEH ¥ >KEHIIMHBI
KOHTPOJIBHON Tpymmbl (C (U3HOJIOTHUYECKUM
TeYeHHEeM OEpPeMEHHOCTH), JABIIHE CBOE HMH-
(hopMUpOBaHHOE cOrjlache Ha y4acTue B JaH-
HOM HCCIIeIOBATEILCKON paboTe W COOTBET-
CTBYIOILIME PSAY KPUTEPUEB: PYCCKUN 3THOC,
MECTO POXKICHHS W TPOXKUBAHUS — PETUOH
HentpansHoro Yepnozembs Poccun. OcHo-
BaHUSMHU I UCKJIIOYCHUS JKCHIIUH W3 WC-
CJIEIOBATENLCKON BBIOOPKH OBLTM OTKa3 OT
y4dacTusi B JJaHHOM paboTe, HalIMuue poJCTBa
MEXIy HUMH Pa3UYHON CTETEeHH, BBISBIIE-
HUE TSDKEIBIX XPOHUYECKUX 3a00JIeBaHUIA,
IPOBOSIINX K JEKOMIIEHCAIINH, HEPYCCKUIA
aTHOC U uHbIe (Hexenu LlentpansHoe YepHo-
3eMbe Poccun) mecta poXAeHHs W/WUIH MPO-
KUBAHUS. Kimandeckoe, KJIMHUKO-
nabopaTopHoe, KIUHUKO-UHCTPYMEHTAIBHOE
oOcnenoBaHue OepeMeHHBIX, BepudUKaLUs
JMarHo3a mpeskiamrcud (uam e€ OTCyT-
CTBUE), TIPOBOJIUIIOCH CEPTUDUITUPOBAHHBIMH
BpayaMH MPOQWIBHBIX OTAENEHUN TepuHa-
TaJbHOTO IIeHTpa. TakuM 00pa3om, B BBEIOOP-
Ky JUIS MCCIEeNOBaHUsl BONUIM 997 >KeHIIWH:
366 6epeMeHHBIX C MpedKIaMIcuell (cpeaHuit
Bo3pact = 27,32 + 5,17 ner) u 631 xeHIIMH
Ipynmnbl  KOHTpOJds (CpeiHHMid BO3pacT =
26,57 + 4,94 ner).

Jns uccnenoBaHus ObUIM  OTOOpPAHBI
moJIMMOp(HBIE JTOKYCHI TE€HOB, CBS3aHHBIX C
menapxe [20]. Ilpu orbope SNPs yuutsiBa-
JUCHh CIENYIOIINe KPUTEPUU: PACTIOTIOKEHUE
B PErYyJSITOPHBIX  IOCIEAOBATEIBHOCTAX
(regSNPs); cBsI3b ¢ 3KcOpeccueil TIeHOB
(eSNP). PerynsTopHbplii IOTEHIIMA U BOBJIE-
YEHHOCTh B MYTH PETYJISIUN TPaHCKPUTIIHH
reHoB SNPs (regSNP u eSNP cooTBeTcTBeH-
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HO) OLICHMBAJINUCH C UCIOJIb30BAaHUEM OHJIAIH
noprana HaploReg (Bepcust 4.1) [21]. s
uccnenoBanus O6bu10 0ToOpaHo 6 SNPS tpex
TEHOB: PELENTop JTITEUHU3UPYIOIIETO Top-
MOHa / XOPHMOHHYECKOTO T'OHAJOTPONHHA
(rs7579411 u rs4953616 LHCGR), peuentop
(b OJUTHKYIIOCTUMYTHPYIOIIEr O rOpMOHA
(rs6732220 wu rs4953655 FSHR) anbda-
penenitop actporena (rs3020394 u rs1884051
ESR1),

I'enorunupoBanue o6pasznor JJHK Obi-
JIO BBINOJAHEHO B LleHTpe KOIEKTUBHOIO
MoJIb30BaHUuA  «MeauIuHCKass T€HOMHUKa»
ToMcCKOro HalMOHAJIBHOTO HCCIIEOBATENb-
ckoro menuuuHckoro nentpa PAH wna Gaze
HWW menuumHCKOM reHeTHKH (HMCIIOIb30Bal-
ca Meronq MALDI u macc-cekTpoMmeTp
MassARRAY Analyzer 4 (“Seqeunom”,
CILIA).

B wusyuaembix BbIOOpKax OepeMEHHBIX
s SNPs reHoB-KaHIUIATOB MEHApXe C IMO-
Momipio mporpammel  gPLINK v2.050 [22]
BBIUMCIICHBl TapaMeTpbl HalOmrogaeMol U
oxxkunaemor rerepo3urotHoctd (Ho u He, co-
OTBETCTBEHHO), OMNpeAeNeHbl YacTOThl MHU-
HOPHBIX QJIJICIbHBIX BapHAHTOB, IOTYYCHBI
JaHHBIE O HAOIIOIaeMOM M OKHUJAeMOM pac-
MPEACIICHUH TEHOTHIIOB M WX COOTBETCTBHH
3akoHy  Xapau-BaiinOepra.  Accorumanuu
SNPs reHOB-KaHIUAATOB C TMpEdKIaMIICUEn
OLICHMBAJIM TMpPU TMOMOUIM JIOTUCTHUYECKOU
(JIor-TMHEWHOMN) perpeccuu CorjacHoO ajJiu-
TUBHOM, PELIECCUBHON U JIOMHUHAHTHOW MOJE-
JIeH, C MOMPABKOW HA KOBApUATHI. /{151 OLlEeHKH
HampaBJIeHHOCTH  accoruammii  SNPs ¢
OCJIO)KHEHUSIMU OepeMEHHOCTH HCIO0JIb30Ball-
cs mokasatenb oTHouleHus maHcoB (OR) u
ero 95% noeeputenbHbIi HHTEpBAT (95%CI).
AHanu3 accouuanuii OCYHIECTBISICSA C IO-
Moipio mporpammel gPLINK v2.050 [22].
KoncTpynpoBanue ramio0lI0KOB Ha OCHOBE
anroputma  «Confidence intervalsy (mpu
D’>(0,8) u ananu3 accoruanuii rarjaoTUIIOB C
I[I5 MeromamMu JIOTMCTUYECKON perpeccuu
ocymecTBIsucy ¢ nomompo  gPLINK
v2.050 [22].

brina uzydyeHa cBsi3b MU3yYEHHBIX MOJIH-
MOpP(HBIX JIOKYCOB C HECHHOHUMHUYECKUMH
3aMeHaMu (IIpM NOMOULIM OHJIAlH-PECYpPCOB
SIFT, PolyPhen-2), smureHernyeckumu 3¢-

¢dexkramu (HaploReg (v4.1)), skcmpeccueit
(Blood eQTL browser, GTEx portal) u anb-
TepHaTUBHBIM crutaiicuirom reHoB (GTEx
portal). Taxke oneHHBaIHCH (HYHKIIMOHAb-
Hble 3QdexTsl SNPs, CUIBHO CLEIUIEHHBIX C
U3YYEHHBIMH  TMOJIUMOP(QHBIMU  JIOKYCAMH.
Janubie o cuiibHO creruieHHbIM SNPs noiy-
YeHbl C Hcroyib3oBaHueM mnoptaina HaploReg
(Bepcus 4.1) [21].

PesyabTaTsl U uX o0cy:xkaenue. IIpo-
BeZieHO u3ydeHue pacnpeaeneHuss SNPS re-
HOB KaHJUJAaTOB-MeHapxe y 366 OepeMeHHBIX
¢ mpeskamicueit 1 631 KeHIMH KOHTPOJIbHOM
rpynmsl (tabmuma 1). Habmomaemoe pacnpene-
JIEHUE TEHOTHUIIOB 10 BCEM paccMaTphBaeMbIM
SNPS coOTBEeTCTBOBAIO OKHIIAEMOMY TIPH PaB-
HoBecuu Xapau-BaitnOepra. Accoumarnuu mo-
auMopdu3Ma TEHOB-KaHIWUIATOB MEHapXe ¢
pa3BUTHEM TMPEIKIIAMIICUU TPEJCTABICHBI B
tabmuie 2. YcramosieHo, uro amwreas G
rs3020394 ESR1 accouuupoBaH ¢ pa3BUTHEM
MPESKIIAMIICUH B PaAMKaxX PEIECCUBHON MOJICITU
(OR=1,74, 95%CI 1,06-2,85, p=0,029). B pam-
Kax aJJINTUBHOM W JIOMUHAHTHOW MOJEINEN pe-
3yNIbTaThl OKA3aJUCh CTATUCTUYECKHA HE3HAYH-
Mel (OR=1,20, 95%Cl 0,96-1,51, p=0,108 u
OR=1,13, 95%Cl 0,84-1,52, p=0,406, cooTBeT-
CTBEHHO).

Ha ocnoBe amroputma «Confidence
intervalsy  (mpu D’>0,8) BbIsBICHBI 3
rario6ioka o usydaembsiM SNPS. IMarutoGnox
H1 Bximrouaer rs3020394 u rs1884051 ESR1,
ramnobmok H2 — 1s6732220 u 1s4953655
FSHR u B cocras ramio6moxka H3 Bxomar
157579411 n rs4953616 LHCGR. Ilpn ananuse
accoIraImn ralIOTUIIOB B paMKax
BBISIBIIEHHBIX Tario0NIOKOB ¢ paszButuem [1D
CTaTUCTHYCCKU 3HAYNMBIX pazIImiA
BBISIBJICHO He ObLTO (Tabmuua 3).

Onenka (YyHKIIMOHAJLHOTO —3HAYCHHUS
rs3020394 ESR1, accommupoBaHHOTO C
TTOBBIIICHHBIM PHCKOM pa3BUTHS
MPEdKTIAMIICUHM, TOKa3ala, 4YTO  JaHHBIN
MTOTUMOP(HBI MapKkep HMEET PerylIsaTOPHOE
3HAYECHUE (pe3ynbTarsl TIOJTyYEHBI c
WCIIONIb30BaHUEM OHJaliH-pecypca HaploReg
(v4.1)). annasnii SNP jokanu3oBaH B caiTe
MOIM(UIIMPOBAHHBIX THCTOHOB B 00IaCTAX
sHXaHcepoB B 6 TkaHiax, B JIHKa3za-
TUIIEPYYBCTBUTEIHLHOM CalTe B | TKaHU.
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Tabnuya 1
Pacnpenesienue yactot ajJiesieii 1 reHoTunoB SNPS reHoB-kaHIMIaTOB MeHapXe y OepeMeHHbIX ¢ MpeIKIaMIcueit
Table 1
Distribution of allele frequencies and genotype SNPs of candidate menarche genes in pregnant women with preeclampsia
MuHOpHBIH amienb Pacnipenenenue reHoTunos
(rs monmumopduzma) Xp Tpymna (A1A/A1A ArA,) o e i

OepeMeHHBIE ¢ TpedKIaMICHeit 63/188/112 0,518 0,491 0,336
T (7579411) 2

OGepeMeHHbIE TPYIIITbI KOHTPOJIS 118/329/173 0,531 0,496 0,090

OepeMeHHBIC C MPEIKIaAMIICUEH 29/155/179 0,427 0,415 0,614
C (4953616) 2

OepeMeHHBIE TPYIIITBI KOHTPOJIS 48/264/308 0,426 0,412 0,437

OGepeMeHHbIE ¢ TpedKIaMIICHER 24/134/208 0,366 0,374 0,676
G (6732220) 2

OepeMeHHbIE TPYIIITbI KOHTPOJISI 422371347 0,379 0,381 0,835

OepeMeHHBIE ¢ TPEIKITAMIICHEN 24/130/212 0,355 0,368 0,480
G (4953655) 2

OepeMeEHHBIE TPYIIITLI KOHTPOJIS 39/233/353 0,373 0,374 0,915

OepeMeHHBIE C MPEedKIaMIICUEH 41/155/170 0,424 0,438 0,551
G (3020394) 6

GepeMeHHBIE TPYIITBl KOHTPOJIS 49/268/309 0,428 0,414 0,440

OepeMeHHBIE ¢ TPEIKIAMIICHEN 37/158/171 0,432 0,433 1,000
G (1884051) 6

OepeMeHHBIC TPYIIITBI KOHTPOJIS 49/266/312 0,424 0,412 0,498

[Ipumeuanue: A; — MUHOPHBIN ayuienb; A, — 9acThIil ayutens; Hy,— Habmonaemas reTepo3suroTHocts; He — oumaemast reTepo3uroTHOCTD; Pywe — YPOBEHD 3HAYMMOCTH JIJIsl paBHOBE-

cust Xapnu—Baiino6epra.

Note: A; — minor allele; A, — major allele; Hg — expected heterozygosity; H, — observed heterozygosity; Pywe — P-values for deviation from Hardy—Weinberg equilibrium.
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Tabauya 2
Acconuanuu SNPS reHoB-KaHIMAATOB MeHapXe ¢ Pa3BUTHEM MPEIKJIAMIICHHA
Table 2
Associations of SNPs of menarche candidate genes with the development of preeclampsia
. AHI[I/ITI/IBHaﬂ MOJICIIb HOMI/IHaHTHaﬂ MOJCIb PeHeCCI/IBHaﬂ MOACJIb
MuHOpHbIi aness N 95%Cl 95%Cl 95%Cl
(rs momamopdusma) OR P OR p OR P
L95 u9s L95 u95 L95 u9s
T (7579411) 983 0,99 0,80 1,23 0,914 1,05 0,76 1,45 0,776 0,91 0,62 1,32 0,607
C (4953616) 983 1,08 0,86 1,36 0,524 1,15 0,86 1,55 0,345 0,94 0,55 1,60 0,821
G (6732220) 992 0,94 0,74 1,20 0,632 0,93 0,69 1,24 0,609 0,95 0,52 1,72 0,867
G (4953655) 991 0,98 0,77 1,25 0,879 0,96 0,71 1,29 0,778 1,06 0,58 1,93 0,848
G (3020394) 992 1,20 0,96 1,51 0,108 1,13 0,84 1,52 0,406 1,74 1,06 2,85 0,029
G (1884051) 993 1,16 0,92 1,46 0,204 1,11 0,82 1,48 0,506 1,57 0,94 2,61 0,084

[Mpumeuanue: OR — orHomenue maHcoB; 95%CI — 95% nosepurensHblil HHTEpBa; L95 — HkHAs rpanuma 95% noBepuresnsHoro unTepsana; U9S5 — Bepxuss rpannna 95% nose-
PUTEIBHOTO HHTEpBasa; P — ypoBeHb 3HAYMMOCTH; PE3yJIbTAThI IIOJYYEHBI ¢ y4eTOM Koppekuuu Ha koBapuaTel (1000 nepmyTanuii).

Note: OR — odds ratio; 95%CI — 95% confidence interval; L95 — lower limit of the 95% confidence interval; U95 — upper limit of the 95% confidence interval; P — level of signifi-
cance (1000 permutations).
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Tabauya 3

YacToThl ranJioTUNOB reHOB-KAHAHIATOB MeHApXe cpeau 0epeMeHHbIX
¢ Mpe3KJIaMIICHell ¥ B rpyIiie KOHTPOJIA

Table3

Haplotype frequencies of menarche candidate genes in pregnant women with preeclampsia
and in the control group

BerpedaeMocTh ramioTHIIoB
YcTaHOBIIEHHBIE TaIuI00I0KH (TSHBI) H
noMUMOP(dHBIE TOKYChI, BXOJISIHIE B laruorunsr | BepemeHHsie ¢ KonrponbHas OR P

HX COCTaB I3 rpynna

(n=366) (n=631)
TC 0,288 0,286 1,07 | 0,569

H1 (LHCGR)

($7579411-r54953616 il 0.144 0.169 088 | 038
CT 0,568 0,546 1,00 | 0,975
H2 (FSHR) GG 0,244 0,248 0,99 | 0,915
rs6732220-rs4953655 CA 0,756 0,752 1,06 0,604
H3 (ESR1) GG 0,317 0,289 1,15 0,22
rs3020394-rs1884051 AA 0,683 0,711 0,83 0,106

[Mpumeuanue: pe3ynbTaThl MOJTYYCHBI METOAOM JIOTUCTHYECKOW PErpeccHMM C Y4eTOM KOPPEeKIHMH Ha KO(aKTOpBI,
OR — orHOmIEHNE m1aHCOB; P — ypoBEeHb 3HAYMMOCTH C YYETOM IPOBEICHHOTO IIEPMYTAILIMOHHOTO TecCTa (BBINOJHEHO

1000 mepmyTanuit).

Note: all results were obtained after adjustment for covariates; OR — odds ratio; P — significance level taking into
account the performed permutation test (1000 permutations were performed).

[ToMmuMO 3TOr0 HM3y4eHHBIH B JAHHOMH
pabote rs1884051 wu gomomnHutenbHo 11
SNPs, Haxopnsmmecs B HEPaBHOBECHH II0
cuemtenno ¢ rs3020394 ESR1, wumeror
BOKHOE PETYJISTOPHOE 3HAYCHHUE: HAXOJSITCS
B caiiTe MOAU(UIMPOBAHHBIX THCTOHOB B
oOmactsx suxaHcepoB (1-8 Tkanei), B caiiTax
ceszpiBanust ¢ JIHKazoir (1-7 Tkanei),
oOmactu PEeryISTOPHBIX MaTTEPHOB
(TF-cBsi3bIBaOIIME JIOMEHBI), SIBISIFOLIUXCS
caiTaMu  CBs3BIBaHHSI ¢ (hakTOpamu
TpaHckpunumu (2-13 ¢akropos).

I'en  ambda-penentopa
KOJIUPYET OJTHOMMEHHBIN
SBISTIOIITUNCSA  (pakTOpOM
aKTUBUpYEeMbIM  JuranjaoMm.  Koaupyemsiii
O0emok  comepXuT — N-KOHIIEBOM  JIMTaH/-
HE3aBUCUMBIH  JIOMEH  TpaHCaKTUBAlUH,
uentpanbHbeii - JIHK-cBs3bIBatommii  1omeH,
mapHUpHbIA JOoMeH U (C-KOHLEBOM JUraHg-
3aBUCUMBIN JIOMEH TpaHCAKTUBALMH. JlaHHBII
pelenTop JIOKAIU3yeTCs B sIpE, TIE MOXKET
00pa3oBbIBaTh TOMO- WJIHM TETEPOJUMEPHI C

3CTpOoreHa
peuenrop,
TPAHCKPHUIIIHH,

OeTa-perenTopom ACTpOreHa. Benok,
KOJMPYEMBI ~ 3THM  T€HOM,  pEeryjlupyer
TPAaHCKPUIIIAIO  MHOTHX  HMHAYIHPYEMBIX
3CTPOr€HaMH TE€HOB, KOTOpbIE CBSI3aHbI C
MpoIIeccaMu pocra, MeTabom3Ma,
PETPOAYKTHUBHOM GbyHKIUH opranuzma
(monoBoe pa3BuTHE, OEPEMEHHOCTb U [p.)
(http://www.genecards.org). ESR1
OKCTIPECCUPYETCSl  MPEUMYIIECTBEHHO B
SWYHUKAX, MAaTKe, CEMEHHUKaX W IUIAIeHTe
[23] u onocpenyer Ouonorndyeckue 3PpGeKThl
ACTPOT€HOB B  JIAHHBIX TKAHAX-MHILICHSX.
[Tockonbky TpodoOmacT SABISIETCI OCHOBHBIM
HUCTOYHUKOM  IUIALCHTApPHBIX  T'OPMOHOB,
skcnpeccuss ESR1  kiretkamu  Tpodobiacra
MOXET  y4acTBOBaTb B  CTUMYJISLMHU
BBIPAOOTKM TUTALIEHTAPHBIX 3CTPOreHOB [24].
Tak B wccnenoBanuu Yin et al. [24] Owuio
MOKa3aHo, 4To dKkcrpeccuss ESR1 3HaunTensHo
MTOBBIIIAETCS npu OepeMeHHOCTH,
OCJIOKHEHHOW pa3BUTHEM IPEIKIAMIICHU.

B mnameii pabGore BhnepBbie ObuIH
yctanoBieHbl acconuanuu 13020394 ESR1 ¢
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dbopMupoBaHueM mpedKiIamrcun. Jlpyrue
accollMaTHBHBIC HCCJIEIOBAaHUS CBSI3aHBI C
u3yyeHueM  poiu  ganHoro SNP B
(GbopMUPOBaHUU THUIEPIUIA3UU  SHAOMETPUS
[25], Bo3pacTa meHapxe [26].

3akiaouenue. Amiens G rs3020394
ESR1 accomnumpoBaH ¢ MOBBIIIEHHBIM PUCKOM
pa3BUTHUA  MPEdKIAMIICUM Y  JKCHIIUH
LenTtpanbHo-UYepHozemuoro peruona Poccun
(OR=1,74). BrisiBiieHHBIE accolMaIuu
nanHoro SNP moryt ObITh CBSI3aHBI C €ro
perynstopasiM 3HaueHueM: s3020394 ESR1
JIOKAJIM30BaH B caiiTe MOAU(MUIMPOBAHHBIX
TUCTOHOB B 00NacTSX DJHXAaHCEPOB U B
JIHKa3a-runepuyBCTBUTEIILHOM CaiiTe.

Nudopmanus o puHaHCHPOBAHNH

Paboma  evinonnena  npu  Qunancosoi
noooepoicke epanma IIpe3uoenma
Poccutickoti  @edepayuu o 6edywux
Hayunvlx wkon  Poccutickot  Dedepayuu
(npoexm HII1-2609.2020.7).

Financial support

The study was supported by the grant of the
Russian Federation President ~ (NS-
2609.2020.7).

KoH}uukT HHTEpEcoB

Aemop 3asa6nsiem 06 omcymcmeuu KOHQIUK-
ma uHmepecoe.

Conflict of interests

The author has no conflict of interest to de-
clare.

Cnucok JuTepaTypsbl

1. Tlonomapenko WB, IlomonmkoB AB,
Uypnocos MMU. TlonumopdHBle IOKYCHl TeHa
LHCGR, accouunpoBaHHbIe C pa3BUTHEM MHOMBI
MaTkH. AKyniepctBo U runexonorus. 2018;10:86-
91. DOLl:
https://dx.doi.org/10.18565/aig.2018.10.86-91.

2. Churnosov Ml, Altuchova OB, De-
makova NA, et al. Associations of cytokines ge-
netic variants with myomatous knots sizes. Re-
search Journal of Pharmaceutical, Biological and
Chemical Sciences. 2014;5(6):1344-1347.

3.  Krivoshei IV, Altuchova OB,
Golovchenko OV, et al. Genetic factors of hyster-
omyoma. International Journal of Medical Scienc-
es. 2015;9(4):182-185. DOLl:
https://doi.org/10.3923/rjmsci.2015.182.185

4, Pachomov SP, Altuchova OB, De-
makova NA, et al. Study of cytokines polymor-
phous loci connections with rise of endometrium
proliferative diseases. Research Journal of Phar-
maceutical, Biological and Chemical Sciences,
2014;5(6):1473-15476.

5. Krivoshei IV, Altuchova OB, Poloni-
kov AV, et al. Bioinformatic analysis of the liabil-
ity to the hyperplastic processes of the uterus. Re-
search Journal of Pharmaceutical, Biological and
Chemical Sciences. 2015;6(5):1563-1566.

6. Golovchenko O, Abramova M,
Ponomarenko 1, et al. Functionally significant
polymorphisms of ESR1and PGR and risk of in-
trauterine growth restriction in population of Cen-
tral Russia. European Journal of Obstetrics and
Gynecology and  Reproductive  Biology:
X. 2020;253:52-57. DOL:
https://doi.org/10.1016/j.ejogrb.2020.07.045

7. Reshetnikov E, Zarudskaya O, Poloni-
kov A, et al. Genetic markers for inherited throm-
bophilia are associated with fetal growth retarda-
tion in the population of Central Russia. Journal
of Obstetrics and Gynaecology Research.
2017;43(7):1139-1144. DOI:
https://doi.org/10.1111/jog.13329

8. CwmmanoB MB. OcoOeHHOCTH TEUCHUS
POAOB IIpU MPEIKIAMIICUN pa3anH0171 CTCIICHU
TSAKECTU HAa COBPEMCHHOM OJTallC. HaquI)Ie pe-
3YyJIbTAThL GI/IOMC):[I/IL[I/IHCKI/IX I/ICCJ'I@,I[OB&HI/IIZ.
2020;6(2):289-297. DOL:
https://doi.org/10.18413/2658-6533-2020-6-2-0-
12

9. Cwumopoa WC, Huxutmaa HA,
VYuausa AJl. Ilpesknammcust U CHUKEHHE Mare-
puHCKOM cMmepTHOCTH B Poccuu. AkymiepcTBo u
TMHEKOJIOTHS. 2018;1:107-112. DOI:
https://dx.doi.org/10.18565/aig.2018.1.107-112

10. Apicella C, Ruano CSM, M¢hats C, et
al. The Role of Epigenetics in Placental Develop-
ment and the Etiology of Preeclampsia. Interna-
tional  Journal of  Molecular  Sciences.
2019;20(11):2837. DOI:
https://doi.org/10.3390/ijms20112837

11. ®umummnos OC, I'yceBa EB. Matepun-
ckas cMeptHOCTh B Poccuiickoii ®Denepauuu B
2019 r. Ilpobnemsl penponykuuu. 2020;26(6-
2):8-26. DOL:
https://doi.org/10.17116/repro2020260628

12. Poon LC, Shennan A, Hyett JA, et al.
The International Federation of Gynecology and
Obstetrics (FIGO) initiative on pre-eclampsia: A
pragmatic guide for first-trimester screening and
prevention. International Journal of Gynecology



Opuzuﬁaﬂbnaﬂ cmamui
Original article

Pewemnuxos EA. ITonumopdusm 2enos, accoyuuposantuvix c ... 140

Reshetnikov EA. Polymorphism of genes associated with ...

and  Obstetrics.  2019;145(S1):1-33.  DOI:
https://doi.org/10.1002/ijgo.12802

13. CrpmxakoB AH, Tumoxuna EB, ®de-
monnHa WA, m gp. Ilouemy mpeskmammcus
tpancopmupyercs B HELLP-cunnpom? Ponb
CHUCTEMbI KOMIIJICMCHTA. AKyHlepCTBO U THUHECKO-
JIOTHSL. 2020;5:52-57. DOIL:
https://dx.doi.org/10.18565/aig.2020.5.52-57

14. Caillon H, Tardif C, Dumontet E, et al.
Evaluation of sFit-1/PIGF Ratio for Predicting and
Improving Clinical Management of Pre-
eclampsia: Experience in a Specialized Perinatal
Care Center. Annals of Laboratory Medicine.
2018;38(2):95-101. DOL:
https://doi.org/10.3343/alm.2018.38.2.95

15. Rudra CL, Williams MA. BMI as a
modifying factor in the relations between age at
menarche, menstrual cycle characteristics, and
risk of preeclampsia. Gynecological Endocrinolo-
ay. 2005;21(4):200-205. DOI:
https://doi.org/10.1080/09513590500168431

16. Abetew DF, Enquobahrie DA, Dishi
M, et al. Age at Menarche, Menstrual Characteris-
tics, and Risk of Preeclampsia. International
Scholarly Research Notices Obstetrics and Gyne-
cology. 2011;2011:472083. DOI:
https://doi.org/10.5402/2011/472083

17. Plant TM. Neuroendocrine control of
the onset of puberty. Frontiers in Neuroendocri-
nology. 2015;38:73-88. DOI:
https://doi.org/10.1016/j.yfrne.2015.04.002

18. Abreu AP, Kaiser UB. Pubertal devel-
opment and regulation. The Lancet Diabetes and
Endocrinology. 2016;4(3):254-264. DOl:
https://doi.org/10.1016/S2213-8587(15)00418-0

19. Yermachenko A, Dvornyk V. Nonge-
netic Determinants of Age at Menarche: A Sys-
tematic Review. BioMed Research International.
2014;2014:371583. DOI:
https://doi.org/10.1155/2014/371583

20. Tlonomapenko UB, PemerHukoB EA,
[omonukoe AB, u ap. [HomumopgHbI# JOKYC
rs314276 rena LIN28B accouumnpoBan ¢ Bo3pac-
TOM MEHapxe y keHUMH llenTpansHoro YepHo-
3eMbs Poccum. AKymepCTBO U THUHCKOJOI'u:d.
2019;2:98-104. DOL:
https://dx.doi.org/10.18565/aig.2019.2.98-104

21. Ward LD, Kellis M. HaploReg: a re-
source for exploring chromatin states, conserva-
tion, and regulatory motif alterations within sets
of genetically linked variants. Nucleic Acids Re-
search. 2012;40(D1):D930-D934. DOI:
https://doi.org/10.1093/nar/gkr917

22. Purcell S, Neale B, Todd-Brown K, et
al. PLINK: a tool set for whole—genome associa-

tion and population-based linkage analyses.
American  Journal of Human  Genetics.
2007;81(3):559-575. DOL:
https://doi.org/10.1086/519795

23. Vasquez YM, DeMayo FJ. Role of nu-
clear receptors in blastocyst implantation. Semi-
nars in Cell and Developmental Biology.
2013;24(10-12):724-735. DOL:
https://doi.org/10.1016/j.semcdb.2013.08.004

24. Yin G, Zhu X, Guo C, et al. Differen-
tial expression of estradiol and estrogen receptor o
in severe preeclamptic pregnancies compared with
normal pregnancies. Molecular Medicine Reports.
2013;7(3):981-985. DOI:
https://doi.org/10.3892/mmr.2013.1262

25. Tlonomapenko HMB, IlononukoB AB,
Uypaoco MMU. Accommanus moauMopdusma
rs4986938 rema ESR2 ¢ pasButneM rumnepiazun
SHAOMETpHUSA. AKYIIEpCTBO ¥  T'HHEKOJOTHS.
2019;4:66-72. DOI:
https://dx.doi.org/10.18565/aig.2019.4.66-72

26. Tlonomapenko NB, PemernukoB EA,
[Homonukos AB u np. [lomumopdusm rera ESR1
acCOLMUPOBAH C BO3pPaCTOM MEHApXE Yy JKECHIUH
Poccun. Bompockl TMHEKOJIOrMH, akyllepcTBa U
NEPUHATOJIOTHH. 2019;18(5):29-34. DOl:
https://doi.org/10.20953/1726-1678-2019-5-29-34

References

1. Ponomarenko IV, Polonikov AV,
Churnosov MI. Polymorphic loci of the LHK GR
gene associated with the development of uterine
leiomyoma.  Obstetrics and  Gynegology.
2018;10:86-91. Russian. DOI:
https://dx.doi.org/10.18565/aig.2018.10.86-91

2. Churnosov Ml, Altuchova OB, De-
makova NA, et al. Associations of cytokines ge-
netic variants with myomatous knots sizes. Re-
search Journal of Pharmaceutical, Biological and
Chemical Sciences. 2014;5(6):1344-1347.

3. Krivoshei v, Altuchova OB,
Golovchenko OV, et al. Genetic factors of hyster-
omyoma. International Journal of Medical Scienc-
es. 2015;9(4):182-185. DOLl:
https://doi.org/10.3923/rjmsci.2015.182.185

4. Pachomov SP, Altuchova OB, De-
makova NA, et al. Study of cytokines polymor-
phous loci connections with rise of endometrium
proliferative diseases. Research Journal of Phar-
maceutical, Biological and Chemical Sciences,
2014;5(6):1473-15476.

5. Krivoshei 1V, Altuchova OB, Polonikov
AV, et al. Bioinformatic analysis of the liability to
the hyperplastic processes of the uterus. Research



Opuzuﬁaﬂbnaﬂ cmamui
Original article

HayuHble pesysabmamel 6uomeduyuHckux uccaedosanuil. 2021;7(2):132-142 141

Research Results in Biomedicine. 2021:7(2):132-142

Journal of Pharmaceutical, Biological and Chemi-
cal Sciences. 2015;6(5):1563-1566.

6. Golovchenko O, Abramova M, Ponoma-
renko |, et al. Functionally significant polymor-
phisms of ESR1and PGR and risk of intrauterine
growth restriction in population of Central Russia.
European Journal of Obstetrics and Gynecology
and Reproductive Biology: X. 2020;253:52-57.
DOI: https://doi.org/10.1016/j.ejogrb.2020.07.045

7. Reshetnikov E, Zarudskaya O, Poloni-
kov A, et al. Genetic markers for inherited throm-
bophilia are associated with fetal growth retarda-
tion in the population of Central Russia. Journal
of Obstetrics and Gynaecology Research.
2017;43(7):1139-1144. DOL:
https://doi.org/10.1111/jog.13329

8. Simanov IV. Features of the course of
childbirth in preeclampsia of varying severity at
the present stage. Research Results in Biomedi-
cine.  2020;6(2):289-297.  Russian.  DOI:
https://doi.org/10.18413/2658-6533-2020-6-2-0-
12

9. Sidorova IS, Nikitina NA, Unanyan AL.
Preeclampsia and lower maternal mortality in
Russia. Obstetrics and Gynecology. 2018;1:107-
112. Russian. DOl:
https://dx.doi.org/10.18565/aig.2018.1.107-112

10.Apicella C, Ruano CSM, M¢éhats C, et
al. The Role of Epigenetics in Placental Develop-
ment and the Etiology of Preeclampsia. Interna-
tional  Journal of  Molecular  Sciences.
2019;20(11):2837. DOL:
https://doi.org/10.3390/ijms20112837

11.Filippov OS, Guseva EV. Maternal mor-
tality in the Russian Federation in 2019. Russian
Journal of Human Reproduction. 2020;26(6-2):8-
26. Russian. DOL:
https://doi.org/10.17116/repro2020260628

12.Poon LC, Shennan A, Hyett JA, et al.
The International Federation of Gynecology and
Obstetrics (FIGO) initiative on pre-eclampsia: A
pragmatic guide for first-trimester screening and
prevention. International Journal of Gynecology
and  Obstetrics.  2019;145(S1):1-33.  DOI:
https://doi.org/10.1002/ijgo.12802

13.Strizhakov AN, Timokhina EV, Fedy-
unina IA, et al. Why does preeclampsia transform
into HELLP syndrome? The role of the comple-
ment system. Obstetrics and Gynecology.
2020;5:52-57. Russian. DOL:
https://dx.doi.org/10.18565/aig.2020.5.52-57

14.Caillon H, Tardif C, Dumontet E, et al.
Evaluation of sFlt-1/PIGF Ratio for Predicting and
Improving Clinical Management of Pre-

eclampsia: Experience in a Specialized Perinatal
Care Center. Annals of Laboratory Medicine.
2018;38(2):95-101. DOL:
https://doi.org/10.3343/alm.2018.38.2.95

15.Rudra CL, Williams MA. BMI as a
modifying factor in the relations between age at
menarche, menstrual cycle characteristics, and
risk of preeclampsia. Gynecological Endocrinolo-
ay. 2005;21(4):200-205. DOI:
https://doi.org/10.1080/09513590500168431

16.Abetew DF, Enquobahrie DA, Dishi M,
et al. Age at Menarche, Menstrual Characteristics,
and Risk of Preeclampsia. International Scholarly
Research Notices Obstetrics and Gynecology.
2011;2011:472083. DOI:
https://doi.org/10.5402/2011/472083

17.Plant TM. Neuroendocrine control of the
onset of puberty. Frontiers in Neuroendocrinolo-
ay. 2015;38:73-88. DOLl:
https://doi.org/10.1016/j.yfrne.2015.04.002

18.Abreu AP, Kaiser UB. Pubertal devel-
opment and regulation. The Lancet Diabetes and
Endocrinology. 2016;4(3):254-264. DOl:
https://doi.org/10.1016/S2213-8587(15)00418-0

19.Yermachenko A, Dvornyk V. Nongenet-
ic Determinants of Age at Menarche: A Systemat-
ic Review. BioMed Research International.
2014;2014:371583. DOI:
https://doi.org/10.1155/2014/371583

20.Ponomarenko IV, Reshetnikov EA, Po-
lonikov AV, et al. The polymorphic locus
rs314276 of the LIN28B gene is associated with
the age of menarche in women of the Central
Black Earth Region of Russia. Obstetrics and Gy-
negology. 2019;2:98-104.  Russian.  DOI:
https://dx.doi.org/10.18565/aig.2019.2.98-104

21.Ward LD, Kellis M. HaploReg: a re-
source for exploring chromatin states, conserva-
tion, and regulatory motif alterations within sets
of genetically linked variants. Nucleic Acids Re-
search. 2012;40(D1):D930-D934. DOI:
https://doi.org/10.1093/nar/gkr917

22.Purcell S, Neale B, Todd-Brown K, et
al. PLINK: a tool set for whole—genome associa-
tion and population-based linkage analyses.
American  Journal of Human  Genetics.
2007;81(3):559-575. DOL:
https://doi.org/10.1086/519795

23.Vasquez YM, DeMayo FJ. Role of nu-
clear receptors in blastocyst implantation. Semi-
nars in Cell and Developmental Biology.
2013;24(10-12):724-735. DOL:
https://doi.org/10.1016/j.semcdb.2013.08.004



Opueunaﬂbﬁaﬂ cmamui
Original article

Pewemnuxos EA. ITonumopdusm 2enos, accoyuuposantuvix c ... 142

Reshetnikov EA. Polymorphism of genes associated with ...

24.Yin G, Zhu X, Guo C, et al. Differential
expression of estradiol and estrogen receptor o in
severe preeclamptic pregnancies compared with
normal pregnancies. Molecular Medicine Reports.
2013;7(3):981-985. DOL:
https://doi.org/10.3892/mmr.2013.1262

25.Ponomarenko IV, Polonikov AV,
Churnosov MI. Association of ESR2 rs4986938
polymorphism with the development of endome-
trial hyperplasia. Obstetrics and Gynecolo-
gy.2019;4:66-72. Russian. DOl:
https://dx.doi.org/10.18565/aig.2019.4.66-72

26.Ponomarenko IV, Reshetnikov EA, Po-
lonikov AV, et al. The ESR1 gene polymorphism
is associated with the age of menarche in Russian
women. Gynecology, Obstetrics and Perinatology.
2019;18(5):29-34. Russian. DOl:
https://doi.org/10.20953/1726-1678-2019-5-29-34

Cratps noctynuia B penakuuio 12 supaps 2021 r.
[octynmna nocne qopadotku 26 despamnst 2021 T.
[Ipunsra x nevatu 23 mapta 2021 1.

Received 12 January 2021
Revised 26 February 2021
Accepted 23 March 2021

HNudopmanus od6 aBTope

EBrennii AnexcanapoBud PemeTrHukoB, kaH-
IUaaT OMOJOTHMYECKWX HayK, AOUEHT Kadeaps
MeIUKO-Ouomornyeckux muciumiua, OrAOY
BO «benropoackuii rocyaapcTBEHHBIH HaIMO-
HaJbHBI  HCCIEAOBATEIBCKUN  YHUBEPCUTETY,
r. bearopon, Poccuiickas Deneparms, E-mail:
reshetnikov@bsu.edu.ru, ORCID:
http://orcid.org/0000-0002-5429-6666.

Information about the author

Evgeny A. Reshetnikov, Cand. Sci. (Biology),
Associate Professor at the Department of Medical
and Biological Disciplines, Belgorod State Na-
tional Research University, Belgorod, Russia,
E-mail: reshetnikov@bsu.edu.ru, ORCID:
http://orcid.org/0000-0002-5429-6666.


mailto:reshetnikov@bsu.edu.ru
mailto:reshetnikov@bsu.edu.ru

Kpamxoe coobuenue HayuHble pesysabmamol 6uomeduyuHckux uccaedosanutl. 2021;7(2):143-148 143

Short message Research Results in Biomedicine. 2021:7(2):143-148
Gaher |
DOI: 10.18413/2658-6533-2021-7-2-0-4 YK 616.37-002.1:575.174.015.3

BiusiHue HEKOTOPHIX (PAKTOPOB PUCKA U IO~
auMopdusma rs1799930 rena NAT2-590 G>A
HA pa3BUTHE XPOHUYECKOI0 MAHKPEaATUTA

T.A. Camruna

deepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUC
BBICIIEr0 0OpazoBanust «Kypckuii rocyiapcTBEHHBIM MEIMIIMHCKUIA YHUBEPCHTETY,
yi. Kapna Mapkea, a. 3, . Kypck, 305041, Poccuiickas denepanus
Aemop ons nepenucku: T.A. Cameuna (tass@list.ru)

Pesrome

AKTYyaIbHOCTB: B pa3sBuTHH XpOHHYECKOTO MAHKPEATUTA MPHHUMAIOT y4acTHE TeH-
HO-cpenoBbie (akropsl. Lleanb uccaenoBanus: OnpenencHrue BIUSHUS HEKOTOPHIX
dakropoB pucka u nmoaumopdusma rs1799930 NAT2-590 G>A Ha pa3BuTHE XpOHU-
4yecKoro na"kpeatutra. Marepuasabl 1 MeToabl: 302 HEpOACTBEHHBIX OOJIBHBIX XPO-
HUYECKUM MAaHKPEATUTOM U 465 310pOBBIX MHIMBUAOB. [Ipn aHKeTHpOBaHUM ydacT-
HUKOB UCCJIEI0BaHMS MPOBOIMIIACH OLIEHKA BIMSIHUS KYpEHHs U YIOTpeOIeHHs aJIKoro-
715 B 3aBUCHMOCTH OT 00BEMa, YaCTOThI U JUTUTEINFHOCTH Ha PUCK Pa3BUTHS 3a00JI€BaHUSL.
['enotunupoBanne u3ydaemoro monuMoppHoro Bapuanta s1799930 NAT2-590
G>A ocymectBisiiocs MetogoM IIHP. Cratuctudeckas oOpaboTka JaHHBIX IpOBe-
JIeHa ¢ McHoJjib3oBaHueM mporpamm Statistica 10.0 (StatSoft), SNPstats. Pe3yabra-
ThI: YCTaHOBJIEHO, YTO KYpEeHHUE, YacTOTa U JUIMTEIbHOCTD 3JI0yNOTPEOIeHNs aJIKO-
TOJBHBIMH HAlTUTKaMH BIIMSIFOT HA BEPOSITHOCTH pa3BUTHs 3a0oneBanus. [larueHTsr ¢
reHoturnoM G/G NAT2 -590 G>A pexe cTpajaid XPOHHYECKUM MMaHKPEATHTOM ITPU
YMEPEHHOM YIOTPEeOJIEHNHU alIKOroJisd (4acToTa YIoTpeOJIeHNs ajJKorois MeHee 2 pas3
B Hepento — OR=0,55; 95% CI 0,36-0,85; P=0,006; mautensHOCTh ymoTpeOIeHUs
ankoronst meree 10 mer — OR=0,57; 95% CI 0,36-0,90; P=0,015) u Hekypsme
(OR=0,67; 95% CI 0,47-0,96; P=0,03. 3akaouyenne: [Ipu nporHo3upoBaHUH BEpO-
ATHOCTH BO3HWKHOBeHHsS XII y Hocutenedd monmMopdHoro Bapuanta s1799930
NAT2 -590 G>A HeoO6Xx0IuMO yUUTHIBaTh BIMSHUE KYPEHUS U 3710yNOTpeOIeHUs aj-
koroneM. ['enotun G/G rs1799930 rena NAT2 -590 G>A ob6nanaetr MpOTEKTHBHBIM
3P PEeKTOM IpU YMEPEHHOM YIOTPEOICHNUN AJIKOTOJIS U Y HEKYPSIILIUX PECIIOH/ICHTOB.
KiawueBble ¢ji0Ba: XpOHHUECKUH MaHKpeaTuT; (pakTopsl pucka; rs1799930; NAT2

Jas uutupoBanus: Camruna TA. BiusHue HeKOTOpBIX (DaKTOPOB pUCKA U IMOJIH-
mMopdusma rs1799930 rena NAT2-590 G>A Ha pa3BUTHE XPOHMUYECKOTO IMaHKpEeaTH-
ta. HayuHble pe3ynbTaThl OHMOMEAMIMHCKUX wucciaenoBanuii. 2021;7(2):143-148.
DOI: 10.18413/2658-6533-2021-7-2-0-4
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Influence of some risk factors and rs1799930
polymorphism of the NAT2-590 G>A gene
on the development of chronic pancreatitis

Tatyana A. Samgina

Kursk State Medical University,
3 Karl Marx St., Kursk, 305041, Russia
Corresponding author: Tatyana A. Samgina (tass@list.ru)

Abstract

Background: Genetic and environmental factors are involved in the development of
chronic pancreatitis. The aim of the study: To determine the influence of some risk
factors and polymorphism rs1799930 NAT2-590 G>A on the development of chron-
ic pancreatitis. Materials and methods: 302 unrelated patients with chronic pan-
creatitis and 465 healthy individuals. When questioning the study participants, the
impact of smoking and alcohol consumption on the risk of developing the disease
was assessed depending on the volume, frequency and duration. Genotyping of the
polymorphism rs1799930 NAT2-590 G>A was carried out by PCR. Statistical data
processing was carried out using Statistica 10.0 (StatSoft), SNPstats. Results: It was
found that smoking, frequency and duration of alcohol abuse affect the likelihood of
developing the disease. Patients with genotype G/G NAT2 -590 G>A were less likely
to suffer from chronic pancreatitis with moderate alcohol consumption (frequency of
alcohol consumption less than 2 times a week — OR=0.55, 95% CI 0.36-0.85;
P=0.006; duration of alcohol consumption less than 10 years — OR=0.57, 95% ClI
0.36-0.90) P=0.015) and non-smokers (OR=0.67, 95% CI 0.47-0.96); P =0.03). Con-
clusion: When predicting the likelihood of CP in carriers of the polymorphic variant
rs1799930 NAT2 -590 G>A, it is necessary to take into account the effect of smok-
ing and alcohol abuse. Genotype G/G rs1799930 of the NAT2 -590 G>A gene has a
protective effect in moderate alcohol consumption and in non-smoking respondents.
Keywords: chronic pancreatitis; risk factors; rs1799930; NAT2

For citation: Samgina TA. Influence of some risk factors and rs1799930 polymor-
phism of the NAT2-590 G>A gene on the development of chronic pancreatitis. Re-
search Results in Biomedicine. 2021;7(2):143-148. Russian. DOI: 10.18413/2658-
6533-2021-7-2-0-4

BBenenue. XpoHHYECKHMI NaHKpEaTUT
(XIT) mpeacraBnsieT cOO0O BOCHATUTENHHOE
3a00JieBaHUE MOKEITYA0YHON Kene3bl, B Oc-
HOBE KOTOPOTIO JIE)KUT U3MEHEHUE €€ KIIETOY-
HOM CTPYKTYpBI U pa3BUTHE (PYHKINOHAIBHOM
Henocrarounoctu. Joas XII cocrabmsier 5-10
% oT Bcex 3a00yieBaHMI OpPraHOB MHILIEBApeE-
Hus [1, 2]. MyXuuHbl CTpajalOT XpOHHUYE-
CKMM IIaHKpPEAaTHUTOM 4Yalle >KEHUIUH, [0-
JIs1 XpOHMYECKOT0 MaHKpeaTuTa Ha (oHe 3I10-

ynoTtpeOieHus ajakorosneMm Bo3pocia ¢ 40 1o
75 % [1, 2]. PazButue XII o0ycnoBneHo B3a-
MMOJICHCTBAEM TIOJUMOP(GHBIX BapHAHTOB
TeHOB M (paKTOPOB BHEIIHEH cpenbl. 31m0ymno-
TpeOJIeHUe aTKoToJIeM, KypeHHe, HEeNpaBUiTh-
HOE MUTAaHUE HEOCIOPHUMO WTPAIOT B 3TOM
BaXHYIO poib [1-6]. HecmoTpst Ha MHOTOUHC-
JICHHBIE WCCIICIOBAHMSI, TEHETHYECKHE MeXa-
HU3MBI peanu3aliy MpeapacnoiokKeHHOCTH K
XII, moka u3y4eHbl HEJOCTaTOYHO, OYEBUIHO,
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9YTO TEHbl (EepMEHTOB OHOTpaHchopManun
kceHoOnoTukoB 1 AOC, urparot B 3TOM Bax-
HYIO pOJIb.

NAT2 — apunamun-N-anerunrpancde-
pasa 2 — IUTO30JBHBIA (epMeHT, (yHKUIUS
KOTOPOTO 3aKJII0YaeTCsl KaK B aKTUBAIUU, TaK
U J€3aKTUBAllUM IpernapaToB apuaMUHa,
rUJpa3vHa U ApYrux KaHIeporeHos [7].

I'en nokanu3oBaH B MOJIOKEHUU 8p22 U
COJEPKUT 6 NENTUIHBIX MOCJIEI0BATEIbHO-
creit [7]. ObHapyxeHo 13 anenbHBIX Bapu-
aatoB NAT2 [7]. U3BectHO, uro NAT2 mpu-
BOAMT K TMOSBIEHUIO (DYHKIIMOHATIBHBIX Oell-
koB NAT B TpaHCH(QHUIMPOBAHHBIX KIETKax
COS-1, o yeM cBuUAETEILCTBYET UX (pepMeH-
TaTHUBHAs aKTUBHOCTh C CyOCTpaToMm apwuia-
MUHa — cylb(ameTrasuHOM. AJieNbHbIE Ba-
puanTsl TeHa NAT2 cBsi3aHbl ¢ HapylIeHUEM
KaTaIUTUYECKUX (PYHKIUI U CTaOMIBHOCTU
depmenTa. ['eH umeer ocoboe 3HaUCHUE B WH-
JTUBHUIYaTbHOM (PU3UOJIOTHYECKOM OTBETE Ha
BO3/ICHICTBHE PA3IMYHBIX KCEHOOMOTHKOB —
DK30T€HHBIX XHMHUYECKUX BEIIECTB U Jie-
kapcTB [7]. Ilomumop¢u3mbl 3TOro reHa Tax-
e CBs3aHbI C 0oJiee BBICOKUM YPOBHEM 3200-
JIEBAEMOCTH PAaKOM U JIEKAPCTBEHHOW TOK-
CHYHOCTBIO [7-9].

Hear wuccaenoBanus. OrnpenenuTb
BIIMSIHUE HEKOTOPBIX (aKTOPOB pHCKa U IO-
mamopduszma rs1799930 NAT2-590 G>A Ha
pa3BUTHE XPOHUUYECKOTO MMAHKPEATUTA.

Marepuanbl M MeTOAbl HCCJIEI0BA-
HusA. 302 nanveHTa ¢ XpOHUYECKUM ITaHKpea-
TUTOM (225 >keHUMH U 77 MYX4MH), Haxo-
JMBIIUXCS Ha JEYCHUU B XUPYPTHUECKOM OT-
neneann ObY3 KI'KB Ne4, m 465 310poBBIX
uHauBHIOB (346 xeHumH U 119 myxuun).
Cpennuii BoO3pacT B TIpylmax COCTaBUII
53,1+7,2 u 54,44+6,8 COOTBETCTBEHHO.

Jlnarno3 3aboJieBaHuUsl yCTaHABIMBAJICA
C HUCIOJIb30BaHUEM JIAOOPATOPHBIX U UHCTPY-
MEHTAJIbHBIX METO/IOB HCCIIEIOBaHMS, PEKO-
MEHJIOBAaHHBIX HAI[MOHATHHBIMU  KJIMHHUYE-
CKHMHU PEKOMEHJALHUsIMU IO XPOHHUYECKOMY
naHkpeatury [1, 2].

B pa3BuTHM XpOHMUYECKOTO MaHKpeaTH-
Ta OCHOBOIIOJIATAIOUIYI0 POJIb UIPAIOT CIIOXK-
HbI€ B3aMMOJICHCTBUS MEXAY I€eHEeTHYECKUMHU
U CPEeIOBBIMHU (paKTOpPAMHU, B 3TOW CBSI3U H3Y-

YEHHWE COBMECTHOTO BIHSHHS MOIMMOP(HBIX
BapHAHTOB M3y4aeMbIX T'€HOB U CPEIOBBIX
(akTOpOB pHICKa SBISETCS BAXHBIM STAIloM
uccienoanus [1-5, 9].

Bce ywacTHMKM HccienoBaHUS 3amod-
HSUTM aHKETY, KOTopas BKJIl0Yaia BOIPOCHI,
II03BOJISIIOIINE OLICHUTh COLIMAJIbHO-
nemorpaduueckuil ctaTyc, IpOBECTH aHAIIU3
BJIMSHUSL PA3IMYHBIX CPEIOBBIX (DaKTOPOB
pUCKa MaHKpEaTHUTa, pe3yJbTaThl KIMHUYE-
CKHX METOJIOB UCCIIEIOBAHUSI.

Jlnisi OLIEHKH BIUSTHUSL KYPEHHUS U 3I10-
yIoTpeOIeH s aIKOTOJIeM YYaCTHUKH HCClie-
JIOBaHMSI TOJPA3AEISUIMCh Ha JIBE TPYIIIBI:
KypsIlue U HEKypAIlue; Jajiee, B 3aBUCUMO-
CTH OT 00BbeMa TOTPEOIAEMOro aaKOTONS —
meHee 200 r B Heneiro U 200 r u OoJiee B He-
nento (B mepepacuere Ha YMCTHINM 3TaHON); B
3aBUCHUMOCTH OT YacTOThl YHOTpeOIeHUs aii-
Koroysi — oT 1 10 2 1Hel B Mecsl] WIH pexe U
ot 1 u 6ojee AHEH B HENENIO; B 3aBUCUMOCTH
OT JJIUTENbHOCTH YHOTPEOJIEHUS aJIKOTosl —
1o 10 et u B Teuenne 10 mim Ooee nerT.

C uenbio TNpOBENEHUS MOJEKYISPHO-
TEHETUYECKOT0 aHaJIM3a U3 BEHO3HOM KpPOBH
namnueHTa Boiesin reHoMuyro JIHK cran-
JApTHBIM JIBYX3TAaIHBIM METOJIOM (PEHOJIbHO-
xj0poopMHOIT 3KkcTpakuuu. ['eHoTHIMpOBa-
Hue noiaumopdusma rs1799930 rena NAT2-
590 G>A mposezneno TP B pexxume peainb-
HOT'O BPEMEHHM C HUCIIOJIb30BAHMEM KOMMeEpYE-
CKkuXx HabopoB peaktuBoB TagMan SNP
Genotyping  Assays  ¢upmbl  Applied
Biosystems (CIIA). Cratuctuueckas obpa-
00TKa JaHHBIX MPOBEJIEHA C UCIOIb30BAHNEM
nporpammel Statistica 10.0 (StatSoft, CILIA),
SNPstats.

PesyabTarsl M uX 00cyxkaenue. B xo-
Jie TIPOBEJICHHOTO HCCJEeIOBaHUA MbI HE 00-
HapyXHWJIN accolMalui ajuieneil 1 TeHOTUIIOB
M3Yy4aeMoro MOJUMOP(HOro JOKyca C Bepo-
ATHOCTbIO BO3HUKHOBEHHS XPOHHUYECKOTO
naHkpeaTtuTta (Tabnuma 1).

Hamu Obuto M3y4eHO COBMECTHOE BIIH-
SIHUE 3JI0YMOTPeOIeHHsI aJIKorojieM (4acToTa,
JUTUTEIIBHOCTh, 00BhEM) M KYPEHHS Ha PHCK
pasButusa XII y HOCHUTENIEH T€HOTUIIOB IOJIU-
Mopdusma rs1799930 rena NAT2-590 G>A.
JlaHHBIE IPEICTABJICHbI B TAOIUIIE 2.
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Tabauya 1
AJL1eJI ¥ TeHOTHIIBI ToJimMop¢Horo BapuanTa rs1799930 rena NAT2-590 G>A y 60JbHBIX
XPOHUYECCKHUM NMMAHKPEATUTOM U 3J0POBLIX HHAUBUAO0B (KOL[OMI/IHaHTHaH MO}IeJH))
Table 1
Alleles and genotypes of the rs1799930 polymorphism of the NAT2-590 G>A gene in patients
with chronic pancreatitis and healthy control (codominant model)

Ten Tenoru, 31opoBbie R BonbHele P OR (95% CI)
(SNP ID) ajieNb (n=465) (n=302)
NAT?2 G/G 226 (48,6%) 134 (44,4%) 1,00
500 G>A G/A 207 (44,5%) 136 (45,0%) 0,16 1,11 (0,82-1,50)
151799930 A/A 32 (6,9%) 32 (10,6%) 1,69 (0,99-2,88)
A 0,29 0,33 0,09 1,20 (0,97-1,50)

Tabnuya 2
Binsinue HeKOTOPBIX pakTOopoB pucka u nojumopdusma rs1799930 rena NAT2-590 G>A
HA BOBHUKHOBCHHEC XPOHHIECCKOI'O MAaHKpPeaTuTa
Table 2
The influence of the frequency of alcohol consumption on the risk of chronic pancreatitis

in carriers of polymorphic variants of the studied genes

OtcyrcrBue haktopa pucka (f-) Hamane dakropa prcka (f+)?
T'eHoTumBI BonbHbie 0 bonbHbIe
3)1::12;)/:)He XI1 OR (9;;1/0 Cl), 3)1rc])1[z;03)1,1e X1 OR (95% CI)
n (%) n (%)
YacTOTA YIMOTPEOJICHUS ATKOTOJIs
G/A-A/A 58 (42,3%) | 138 (57,0%) 0,55 36 (45,6%) | 30 (50,0%) 0,84
GIG 79 (57,7%) | 104 43.0%) | (©38:085) 1 45 maa06) | 30G0.006) | (043164
0,006 0,60
JUTUTETILHOCTD YIIOTPEOICHUS aJIKOTOIIS
G/A-AIA 57 (43,5%) | 103 (57,5%) 0,57 48 (47,1%) | 65 (53,3%) 0,78
GIG 74 (56,5%) | 76 (425%) | (©38:090) | 54 o906y | 576706y | (048:132)
0,015 0,35
KypeHue
GIA-AIA ( 4é%2 | 110(57.9%) 0,67 73 (61,3%) | 58 (51,8%) 1,48
1,80 (0,47-0,96) (0,88-2;349)
0, 0 0
G/G (52,0%) 80 (42,1%) 0,03 46 (38,7%) | 54 (48,2%) 0,14

IIpumeuanue: p —JaHHBIE IO ACCOLMAIMSAM TCHOTHIIOB ¢ 3a00JeBaHUEM B JBYX TPYyIIax — CO CPeaoBBIM (PakTOpoM
pucka u 6e3 3Toro hakropa pucka; SNPstats; ° — noMuHaHTHAS MOZEIb.

Note: P — data on the associations of genotypes with the disease in two groups — with an environmental risk factor and
without this risk factor, SNPstats; ° — dominant model

Kak BuaHO u3 Tabmuiel 2, cpenu 3110-
POBBIX MHAMBUJIOB MIPU OTCYTCTBUU (PaKTOPOB
pHucka (30ynoTpeOsieHsl alKorojleM U Kype-
Husl) yaine Bcrpedancs reHotun G/G NAT2-
590 G>A.

N-aneruntpancdepasza 2 sSBIAsSETCS OJI-
HUM U3 (epMEeHTOB MeTabomu3mMa BTOpoi (asbl
onoTtpaHcopmalui KCEHOOMOTHKOB [8], mo-
CKOJIbKY TmocpeacTBoM N-anetwnupoBaHus u
O-aneTHIMpOBaHUs YYacTBYET B IETOKCUKAIIN
KaHIIEPOTEHOB — TOKCHYHBIX AapHJIaMHHOB,
apOMaTHYECKUX aMUHOB U TUIPA3HHOB [8].

CKOpOCTh  alleTHJIMPOBAHUS — OTpe/Ie-
asieTcst akTUBHOCTBIO (pepmeHTa NAT2 u 3Ha-
YUTEIbHO paziuuaercs B monyssiiuu. Gel-
ler F. u coaBropsl (2016) Ha mpumMepe eBpo-
MEUCKOW MOMysuu 0OOHAPYKUIIN, YTO HOCH-
TEJIM HEKOTOPBIX aJIeIbHBIX BapUaHTOB IreHa
NAT2, a wumenno, NAT25A, NAT25B,
NAT26A, NAT26B, NAT27A, NAT27B,
NAT214A, NAT214 asnsrorcss «MeNIEHHBIMA
aleTHIIATOpaMU», 1 UMEHHO Y HUX HamboJee
4acTO Pa3BUBAIOTCS HEXKeJaTelbHbIE JieKap-
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CTBEHHBIC pEaKIUU TPENnaparoB, KOTOPHIC
MOABEPratoTCs alleTWIMPOBAHUIO, YTO CBs3a-
HO C YBEJIMYEHHEM KOHIICHTpAIUH Ipernapara
B IIa3M€ KpoOBH [8].

[IpoBeneHHBIE MHOTOYHCICHHBIC UC-
CIIEIOBaHMS 1O HU3YUYEHHUIO POJU TMOJIUMOP-
¢u3Ma B pa3BUTUU PATUYHBIX 3200JICBaHUI B
€BPOIEUCKON M a3MaTCKOW MOMYJSIIUSIX Mpo-
TUBOPEUYMBBL. Tak, cpelid €BpPOMEHIIEB HOCHU-
Tenu  reHotuma  A/A mosmmopduzma
rs1799930 NAT2 umenu MOBBILICHHBIH PHCK
pa3BUTHA paKa MOJIOYHOM JKeJe3bl MPU Kype-
Huu Oornee 5 curaper B neHb [10]. Kypsiue
MY>KYUHBl KUTAWCKON TOMYJSLUN HOCUTEIH
reHotuna A/A u ajutens A TakKe UMEJH I10-
BBIILICHHBIN PUCK pa3BUTHS paka jerkux [10].
OpHako, MyTaHTHBIM ajuleab A CHMIKal PUCK
pasBuTHs aekikemun [11].

B xome mpoBeneHHOTO HaMH HCCIEN0-
BaHUA ObUIO OOHAPYKEHO, YTO HOCUTENU re-
notuna G/G NAT2 -590 G>A pexe crpagaiu
XPOHUYECKHUM MMaHKPEATUTOM IIPU YMEPEHHOM
YHOTpeOJICHUU AJIKOTOMsI (YacToTa ymoTpeo-
JIEHUS AJKOTOJNisi MeHee 2 pa3 B HEAENo —
OR=0,55, 95% CI 0,36-0,85; P=0,006; mmm-
TEIBHOCTh YHOTpebneHus ankorons meree 10
JIeT - OR=0,57, 95%
Cl 0,36-0,90; P=0,015) u Hekypsmue -—
OR=0,67, 95% CI 0,47-0,96; P=0,03.

Takum 0Opa3om, pu TPOrHOZUPOBAHUU
BEPOSTHOCTH BO3HHUKHOBECHHSI XPOHUYECKOTO
MaHKpeaTUTa HeOOXOIUMO YUYHUTHIBATH MOIHU-
Mopdm3m rs1799930 NAT2 -590 G>A, a Tak-
KE BIUSHUE KypeHHS U 3J0YMOTPEOICHHUS
AJIKOTOJIEM.

3akiil0ueHue. YCTaHOBIIEHO, YTO T€HO-
tun G/G rs1799930 rena NAT2 -590 G>A
MPOSIBIISIET MPOTEKTHBHBIA 3()PEeKT B OTHO-
IIICHAW BEPOSTHOCTH BO3HUKHOBEHUSI XPOHHU-
YeCKOro TMaHKpeaTuTa MpU YMEPEHHOM YIIO-
TPEOJICHUN AJKOTOJII M y HEKYpSAINUX pe-
CIIOH/ICHTOB.
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Abstract

Background: In humans, many diseases including cancer are associated with the ac-
cumulation of free radicals. Antioxidants can scavenge free radicals and minimize
those impacts. Therefore, the antioxidants are used in cosmetic products, food sup-
plements and medicine to modify the physiological functions. There are many cancer
treatment options such as surgery, radiation therapy and chemotherapy and these
methods bring lots of side efects to patients. Besides, Endoxan is a medicine
commonly used to treat cancer, containing a compound called cyclophosphamide.
However, using cyclophosphamide has many side effects, especially it elevates lipid
peroxidation. According to the Oriental Medical, the flower, leaves and root of Hi-
biscus rosa-sinensis are commonly used to reduce the inflammation, furuncles, etc.
The aim of the study: This study proved that Hibiscus rosa-sinensis has the antioxi-
dant activity and the ability to recover liver functions when it was coordinated with
cyclophosphamide in mice model. Materials and methods: Reducing power assay,
DPPH free radical scavenging assay, and lipid peroxidation assay are utilised to iden-
tify the antioxidant activity of the Hibiscus rosa-sinensis flower decoction. Results:
We have defined that the decoction of Hibiscus rosa-sinensis flower exhibits reduc-
ing power at 1% concentration which the optical density value is 1.51, the ICs, value
in DPPH free radical scavenging assay is 0.13 = 0.01% (p < 0.05) and at 1.71% con-
centration of the flower decoction the lipid peroxidation in the liver of the experi-
mental group decreased 50% compared to that of the control. In the mice model, the
malonyl dialdehyde level in the liver of the mice continuously drinking at 1.71%
concentration of the decoction in 1 day and 7 days was 2.3 times fewer than the con-
trol. Accordingly, the malonyl dialdehyde level in the liver of the mice drinking the
decoction for 7 days was 1.93 times fewer than the 1-day trial under the same exper-
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imental conditions. Conclusion: The decoction of Hibiscus rosa-sinensis has the
ability to support the liver function in treating cancer.

Keywords: reducing power; DPPH free radical scavenging; malonyl dialdehyde
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Introduction. Nowadays, there are
many cancer treatment options such as
surgery, radiation therapy and chemotherapy,
especially chemotherapy is commonly used.
However, this method brings lots of side efects
to patients, for example causing immune
response; badly affecting the liver and kidney
function. Endoxan is a medicine commonly
used to kill cancer cells containing a
compound called cyclophosphamide.
However, cyclophosphamide obstruct the
hepatic vein; raise the liver enzymes for
example alanine aminotransferase, aspartate
aminotransferase, etc and cause acute liver
failure, especially elevating lipid peroxidation.
Scientific research indicates that
cyclophosphamide has a toxic effect on the
animal model. Accordingly, when
cyclophosphamide is transported through the
liver, it is converted into 4-hydroxycy-
clophosphamide and aldophosphamide with
high alkylation, leading to the formation of
cytotoxic agents, elevating lipid peroxidation
in the liver [1]. Therefore, we propose a
research model combining cyclophosphamide
with a phytomedicine with good antioxidant
capacity to inhibit lipid peroxidation, help
recover liver function. According to Oriental
Medicine, Hibiscus species are used to cool
detoxify, treat inflammation, treat diabetes and
so on. In 2016, Chi Nguyen Minh and
colleagues showed that Hibiscus flower
exhibited the highest antioxidant activity
compared to its stems and leaves due to the
DPPH free radical scavenging assay [2].

Therefore, the present study aims to
investigate the ability of Hibiscus flower

decoction to inhibit lipid peroxidation in the
liver of the mice poisoned by
cyclophosphamide. The results of the research
provide scientific evidence for cancer
treatment applications.

Materials and methods.

Decoction preparation. Hibiscus rosa-
sinensis flowers were collected on Nguyen
Dong Chi Street, District 7, Ho Chi Minh
City, were identified by MSc. Nguyen Thi
Thanh Tam (Department of Plant taxonomy,
in HCMC University of Education). 10 g of
the dried Hibiscus rosa-sinensis flowers was
boiled with 350 mL of distilled water for 3
hours at 70 — 80°C. This primary decoction
was centrifuged at 3000 rpm for 10 minutes.
After removing the sediment, the decoction
continued to be boiled down at 50 — 60°C un-
til the decoction’s concentration was 1 g :
1 mL. This final decoction’s concentration
was 100%, it had to be diluted into many dif-
ferent concentrations to investigate in vitro
and in vivo antioxidant capacity assay.

Reducing power assay. Based on the
ability of reducing potassium hexacyanofer-
rate (111) to potassium hexacyanoferrate (I1) of
the antioxidants, potassium hexacyanoferrate
(1) reacts with ferric chloride to form a col-
ored complex. It was measured at 700 nm.
The higher optical density value is, the greater
antioxidant capacity is. The protocol was fol-
lowed by the report of Jayanthi and Lalitha

[3]-

DPPH free radical scavenging assay.
DPPH  (1,1-diphenyl-2-picrylhydrazyl) is
characterized as a stable free radical which
shows maximum absorbance at 517 nm. The
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lower optical density value is, the greater an-
tioxidant capacity is. The antioxidant activity
of decoction was measured by scavenging of
free radicals by following the standard proto-
col (Brand — Williams et al., 1995) [4].

In vitro Lipid peroxidation inhibition
capacity assay. Mus musculus var. albino
(male; 6 — 8 weeks; 20 — 30 g body weight)
were purchased from Pasteur Institute (167 Pas-
teur Street, District 3, Ho Chi Minh City). The
mice were used in the experiments after an ac-
climatization period of seven days in the labora-
tory environment with a 12-hour light/ dark
cycle and temperature of 28°C. They were pro-
vided with food and water adequately. Cyclo-
phosphamide is the main ingredient in endoxan
(equivalent to 50 mg, Bartex") dissolved in dis-
tilled water to inject into the mice with the dose
of 150 mg/kg body weight.

Cervical dislocation technique was used
to kill nine mice. Then those mice were given
a surgery and their livers were collected one
day after cyclophosphamide injection. The
liver was washed in cold salt water and
weighed the liver. The liver was ground in
phosphate buffer solution pH = 7.4 in a ratio
of 1:10 at 0 — 4°C, centrifuging 4000 rpm at
4°C for 15 minutes, removing the sediment.
0.1 mL of various concentrations were mixed
with 0.5 mL of the tissue homogenate and 1.4
mL of phosphate buffer and incubated the
mixture at 37°C for 15 minutes. After that, 1
mL of trichloroacetic acid (10% wi/v) was
added and then centrifuged 10000 rpm at 4°C
for 10 minutes. 1 mL of thiobarbituric acid
(0,8% wi/v) was added into 2 mL of clear so-
lution. This mixture was incubated for 15
minutes at a temperature of 90 — 100°C. After
cooling, this solution was measured at 532
nm. The lipid peroxidation inhibition capacity
(LPIC) of the decoction was calculated using
the formula: LPIC (%) = [(Acontrol — Asample) /
Acontrot] X 100 (Acontrol: the absorbance value
of the control; Asampie: the absorbance value of
the sample [5, 6]. From lipid peroxidation in-
hibition capacity, correlation equation was
built and the ICsq value was calculated.

In vivo Lipid peroxidation inhibition
capacity assay.

Each experiment, one-day and seven-
day, was arranged as follows. The mice were
devided into 3 groups: a negative control, an
experiment and a positive control. Each group
had 3 mice. The three groups of mice were
injected cyclophosphamide (CY). In the nega-
tive control, the mice weren’t given the de-
coction. In the experimental group, the mice
drank the flower decoction while in the posi-
tive control the mice drank d-Alpha tocopher-
ol. After drinking the decoction in one day
and seven days, the mice were Kkilled by
cervical dislocation technique. The liver was
washed with cold salt water and weighted.
The liver was ground in phosphate buffer so-
lution pH = 7.4 in a ratio of 1:10 at 0 — 4°C,
centrifuged 4000 rpm at 4°C for 15 minutes,
removed the sediment. 2 mL tissue homoge-
nate was mixed 1.4 mL phosphate buffer and
incubated at 37°C for 60 minutes. After that, 1
mL of trichloroacetic acid (10% wi/v) was
added and then centrifuged 10000 rpm at 4°C
for 10 minutes. 1 mL of thiobarbituric acid
(0,8% wi/v) was added into 2 mL of solution.
This mixture was incubated for 15 minutes at
a temperature of 90 — 100°C. After cooling,
this solution was measured at 532 nm. The
content of malonyl dialdehyde (nmol/mL)
was calculated using the formula: Cypa
(nmol/mL) = (ODys — 0.0029) / 0.0637 [5, 6].
Based on the malonyl dialdehyde content
(nmol/mL homogenate), the malonyl dialde-
hyde content (nmol/g protein) was calculated.
Malonyl dialdehyde is a product of lipid pe-
roxidation. The lower the malonyl dialdehyde
content, the greater the capacity of the test
sample to inhibit lipid peroxidation
was (Janero & Burghardt, 1988 & Huong
Nguyen Thi Thu & Hang Nguyen Thi Ngoc,
2010) [5, 6].

Statical analysis. The data of the study
were treated in the statistical SPSS, version
16. The values were presented as means =+
S.D. The correlation equation was determined
by the equation with p < 0.05.

Results.

Results of in vitro antioxidant of the Hi-
biscus flower decoction. In this study, we
have revealed that the decoction of Hibiscus
rosa-sinensis flower exhibits in vitro antioxi-
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dant activity through reducing power assay
and DPPH free radical scavenging assay.
Based on the reducing capacity on ferreous

ion, according to increasing concentration, the
optical density value of the samples increases
gradually (p < 0.05) (Fig. 1).

L, 18
= 16
Zo14
Z 12
< 1
T 08 0.68
= 7
° g'i 0.37 ?
E 0.08 % /
0.2
o Lzzm % 7
Control (-) 0.2 0.4

1.87

0.6 0.8
Concentrations (%)

Fig. 1. The optical density value of Hibiscus flower decoction
Control (-): the distilled water; Control (+): ascorbic acid (28.16 pug/mL)

The radical scavenging activities of dif-
ferent concentrations of the decoction is
showed in figure 2. These results showed a
strong DPPH free radical scavenging activity
(87.42 £0.56% at 0.3% concentration) with
ICs0 0f 0.13 + 0.01%.

Result of lipid peroxidation inhibition ca-
pacity assay. When incubating the liver in the
different concentrations of the decoction, the
percentage of lipid peroxidation inhibition in-

creased gradually (p < 0.05) (Fig. 3). The corre-
lation equation was y = 26.023In (x) + 36.110
(R = 0.80). The ICsy value of decoction was
1.71 £ 0.49% in the laboratory condition.

After one day and seven days of drink-
ing decoction at a concentration of 1.71%, the
mouse liver was separated and the malonyl
dialdehyde (MDA) content which is the prod-
uct of lipid peroxidation was measured. These
results are shown in figure 4.
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Fig. 2. The percentage of DPPH free radical scavenging of Hibiscus flower decoction
(Control (+): ascorbic acid (28.16 pg/mL))
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Fig. 3. The percentage of lipid peroxidation inhibition in vitro assay
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Fig. 4. The MDA content (nmol/g) in liver in vivo assay

After one day, when the mice were ad-
ministered the decoction at 1.71% concentra-
tion, the MDA content decreased 2.33 times
fewer than the negative control in the same
experimental conditions. After seven days of
drinking the decoction, the measured MDA
content decreased by a factor of 2.27 com-
pared to the negative control under the same
experimental conditions. It showed that at this
concentration, the decoction of Hibiscus
flower had the ability to reduce the MDA
content, inhibit the lipid peroxidation in the
mice livers. Comparing the results of the one-
day and seven-day trials, in both the negative
control and the experimental group, the MDA
level after 7 days decreased by a factor of 2
compared to that of one day, specifically in
the negative control, the MDA content after
seven days decreased by a factor of 1.98

compared to that of 1 day. When it comes to
the experimental group, the MDA level after
seven days dropped by a factor of 1.93 com-
pared to that of one day.

Discussion.

According to Yin et al. (2013),
10 mg/mL ethanol and aqueous Hibiscus
flower extract exhibited the percentage of
DPPH inhibition was 83.08 + 0.1 and 97.35 +
0.6 respectively. Moreover, they isolated
some substances, the antioxidants, such as
phenolics, tannins, flavonoids, anthocyanins
the content of which in the aqueous extract
was higher than in the ethanol extract [7].
Similarly, in the study of Wong et al. (2010),
the methanol extract (1 g/50 mL) exhibited
ferric reducing power (4.0 = 0.3), total phe-
nolics content (735 + 46 mg/100 g), total an-
thocyanins content (284 + 17 mg/100 Q)
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and ascorbic acid equivalent antioxidant ca-
pacity (640 + 56 mg AA/100 g). The findings
also support our result on the in vitro antioxi-
dant activity of Hibiscus decoction [8].
Despite the difference of flower collec-
ing location, the antioxidant activity of Hibis-

cus rosa-sinensis flower decoction is similar
to Chi Nguyen Minh et al. research (2016)
through the percentage of DPPH scavenging
activity and the 1Csp value (Table) [2].

Table

The %DPPH scavenging activity comparision between two research

Concentrations (%) This study results Chi Nguyen Minh et al.” (2016)
%DPPH scavenging activity 9%DPPH scavenging activity

0.1 39.37 + 2.07 44,888+ 6.82
0.2 69.17 + 2.87 72.470 +7.00
0.4 87.71+0.44 90.520 + 4.86
0.6 88.83 + 0.40 91.812+2.23
0.8 87.89+0.72 89.558+2.12

1 87.73+0.99 87.535+ 3.28
1Cs 0.13+0.01% 0.119 + 0.02%

Thus, the Hibiscus decoction exhibited
the in vitro antioxidant activity through the
reducing power assay and DPPH free radical
scavenging assay.

Moreover, the antioxidant activity of the
flower decoction was examined through the
lipid peroxidation assay. In fact, the plasma
membrane under attack of free radical will be
lipid peroxidation and create malonyl dialde-
hyde. If the MDA level decline, the process of
lipid peroxidation will decrease so the MDA
assay reflects the antioxidant activity of the
decoction. After the livers were incubated in
the decoction at different concentrations, the
MDA content declined steadily. The level of
MDA was measured spectrophotometrically
at 532 nm. Due to the optical density value,
the ability to inhibit the lipid peroxidation of
the decoction of Hibiscus rosa-sinensis flower
was assessed. The in vitro and in vivo lipid
peroxidation results were similar. In the in
vitro experiment, the percentage of lipid pe-
roxidation inhibition was 50% at 1.71% con-
centration of the decoction. When the mice
were injected with the decoction at a concen-
tration of 1.71%, according to the results of
one-day and seven-day tests, the level of
MDA in the experimental group decreased 2-
fold compared to the negative control.

The MDA content in the seven-day ex-
periment decreased by a factor of roughly 1.9
compared to that of the one-day experiment.
This result is coherent with the research of
Lahouel (2004) [9]. Accordingly, the scien-

tists examined the MDA content in the model
of mice injected with cyclophosphamide and
found that the MDA content in drinking water
after — decreased by 1.7 times compared to
the one-day test. This can be explained by the
reduced glutathione content over time for sev-
en days. Indeed, glutathione is the co-
activator of the enzyme glutathione peroxi-
dase, which decomposes H,O; in mammalian
cells [10]. However, the MDA level of the
positive control in both one-day and seven-
day experiments were not different (12.26 +
1.85 nmol/g protein and 11.16 + 2.62 nmol/g
protein).

Conclusion. This finding indicated that
the Hibiscus rosa-sinensis flower decoction
exihibited the antioxidant activity through re-
ducing power assay, DPPH free radical scav-
enging assay and lipid peroxidation assay.
The decoction has the ability to reduce the
level of malonyl dialdehyde by about 2 times
compared to the negative control.
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Abstract

Background: Uterine fibroids or uterine leiomyomata (UL) are common benign tu-
mors of the uterine myometrium affecting a significant proportion of women at re-
productive age. UL is a disease with complex etiology determined by many genetic
and environmental factors. Estrogen is widely acknowledged as one of the main fac-
tors contributing to the risk and pathogenesis of UL. The aim of the study: To
summarize available literature data about the estrogen-related environmental factors,
genes and metabolic pathways, which may play a role in the disease. Materials and
methods: The PubMed, Scopus, and Web of Science literature databases were

2 13

searched for relevant articles using such keywords as “uterine fibroids”, “uterine
leiomyoma”, “estrogen”, “gene”, “association”, “expression”, “epigenetic” in various
combinations. Results: Estrogen contributes to the risk and pathophysiology of UL
in multiple ways. Apart from the well-known effect of estrogen on expression of
many genes mediated by estrogen receptors, it increases sensitivity of myometrium
to progesterone and thus influences expression of the progesterone-controlled genes.
On the other hand, the data about association of various estrogen-related genes with
UL are largely inconsistent and inconclusive. Conclusion: The observed heterogene-
ity of UL apparently results from the diversity of mechanisms contributing to the dis-
ease. This makes identification of the causative genetic variants challenging and
prompts for further studies of this problem.

Keywords: uterine fibroids; estrogen; pathogenesis; genetics; epigenetics; tran-
scriptomics
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Introduction. In eutherian mammals,
the uterus facilitates the development of the
embryo and the fetus and is necessary for re-
production. The uterus is derived from the
Mullerian embryonic ducts and is divided into
the inner endometrium and the outer myome-
trium. The inner endometrium is composed of
luminal epithelium, glandular epithelium and
endometrial stroma, while the myometrium is
formed by smooth muscles. The most com-
mon benign pelvic neoplasms that occur in
the myometrium smooth muscle layer of the
uterus with a prevalence rate of 20-40% in
women within their fertile years are uterine
fibroids also known as uterine leiomyomata
(UL). They are surprisingly very common;
approximately 70% of women may develop
these fibroids before menopause and 15 to
30% of these women experience serious
symptoms [1]. The symptoms of this disease
may include excessive menstrual bleeding,
abdominal pain, pregnancy complications,
pelvic pain, dysmenorrhea, menorrhagia,
anemia, urinary incontinence, preterm labor,
and infertility in certain instances [2]. UF bear
a significant economic burden: the annual di-
rect and indirect costs for the USA alone were
estimated at $5.9-34.4 billion [3]. UL is a
complex disease and like other multifactorial
diseases is determined by many environmen-
tal and genetic factors. There is ample evi-
dence that female sex hormones, particularly
estrogen, play an important role in pathogene-
sis of the disease [4]. This review considers
estrogen-related factors and mechanisms,
which may be involved in the development of
UL.

Estrogens and risk for UL

Estrogen has been implicated in patho-
physiology of UL due to its pronounced effect
on expression of various genes involved in
control of cell growth and apoptosis [5, 6].
The elevated level of estrogen in UL patients
may result from two sources. The first is es-
trogen in the bloodstream, while the second is
estrogen synthesized in the fibroid tissue
through conversion of androgens by aroma-
tase [7, 8]. The latter seems to be particularly
important for development of UL as the ex-
pression of aromatase was not observed in

healthy myometrium [7]. Moreover, this
source of estrogen is sufficient for maintain-
ing the growth of the fibroid tissue even with-
out supply of estrogen from other sources [8].

In addition to endogenous estrogen, an-
other risk factor for UL is exposure to various
exogenous estrogen-like chemicals. In addi-
tion to mimicking effect of natural estrogens,
exogenous estrogens may bind to respective
hormone receptors and detrimentally affect
hormone synthesis and metabolism. One of
the common consequences of the exogenous
estrogen-like chemicals exposure is preco-
cious puberty [9]. Prenatal exposure to dieth-
ylstilbestrol (DES), a synthetic non-steroid
estrogen analog, was reported to promote hy-
per responsiveness to normal levels of estro-
gen hormone and confer a higher risk of UL
[10, 11]. DES was the first synthetic estrogen
developed in 1930s and prescribed to preg-
nant women to prevent miscarriage and to re-
lieve morning sickness. Daughters of DES
exposed moms developed adenocarcinomas,
uterine structural variation, and were at higher
risk of premature labor, ectopic pregnancy,
and UL [12, 13]. In addition to DES, envi-
ronmental phenolic estrogens such as BPA,
octylphenol and nonylphenol can be involved
in the UL pathogenesis. BPA is a synthetic
estrogen used for manufacturing plastic goods
and resins that are widely used in food pack-
aging.

Estrogen-regulated gene expression
in UL

Estrogen contributes to the growth of
UL through several mechanisms. On the one
hand, it increases responsiveness of the cell to
progesterone [14], which in turn up-regulates
the expression of proliferating cell nuclear
antigen (PCNA) and epidermal growth factor
(EGF) [15]. On the other hand, estrogen af-
fects the expression of various growth factors
and apoptosis-related genes. Importantly, this
effect can be either inducing or repressing.
Specifically, increased expression on the UL
tissue was reported for several estrogen-
regulated genes, such as type I and Il colla-
gen, connexin 43 gap junction protein, para-
thyroid hormone-related peptide, IGF-1 and
its receptor, and progesterone receptor (PR)



Munu-0630p
Mini-review

Alsudairi HN, et al. Estrogens and uterine fibroids ... 158

[5]. Similar effect was documented for vascu-
lar endothelial growth factor (VEGF), a gene
contributing to angiogenesis [16], insulin-like
growth factor-1 (IGF-1) and other genes po-
tentially involved in the IGF-I signaling
pathway [17, 18], genes involved in IGF-
IR/MAPK signaling [18], and several growth
factors [19, 20]. Contrastingly, estrogen re-
duced levels of actin-A and myostatin mRNA
levels in the human myometrium [21], two
growth factors, which inhibit myometrial cell
growth.

Since UL is an estrogen-dependent dis-
ease, two primary estrogen receptor genes
(ESR1 and ESR2) have been among the main
targets of gene expression studies of UL.
Wang et al. [22] determined that the level of
the ESR1 expression was elevated in the UL
cells as compared to the surrounding normal
myometrium, and so was it as compared to
ESR2. 1,25-dihydroxyvitamin D3 significant-
ly downregulated the expression of ESR1 and
two progesterone receptors [23]. Similar ef-
fect on the ESR1 expression was documented
after treatment of UL with a gonadotropin-
releasing hormone analogue (GnRHa) [22].
The responsiveness of the UL myometrium to
estrogen was suggested to be determined by
the ratio of the ESR1 to ESR2 expression; it
was higher in the cells with the predominant
ESR1 expression [24].

The integrated analysis of several UL
microarray studies determined twelve estro-
gen-regulated genes in the ovariectomized rat
model treated with estrogen [25]. These genes
belong to various metabolic pathways con-
tributing to cell survival and tumor growth.
Specifically, estrogen upregulated the anti-
apoptotic PCP4 gene and inhibited the ex-
pression of growth inhibitory receptors
PTGER3 and TGFBR2. Furthermore, estrogen
might counteract PPARy signaling, which is
thought to inhibit fibroid growth and survival
[25].

One more mechanism of the estrogen
stimulating effect on the UL growth was de-
scribed by Luo et al. [26] who determined that
estrogen activated stromal fibroblasts, which,

in turn, promoted proliferation of fibroid
cells.

Association of estrogen-related genes
with UL

Given the acknowledged link between
estrogen and UL, attempts have been made to
determine association between estrogen me-
tabolism-related genes and UL. However, the
number of the respective studies is limited.
Their results are summarized in Table.

The most commonly analyzed genes
were COMT, ESR1, and ESR2. Allele C of the
ESR1 Pvull polymorphism was reported to
confer approximately a two-fold higher risk
for UL [27]. The strong association of five
ESR2 gene polymorphisms with UL was doc-
umented in the Indian population [28]. Two
common polymorphisms of the COMT gene,
IVS1+2329C>T and Vall58Met, lle462Val
and Gly45Asp loci in CYP1A1 and Alal19Ser
locus of CYP1B1 were also suggested as risk
factors for UL [29-31]. However, the results
of the candidate genes association studies are
largely inconclusive and quite limited, so that
further more extensive studies are necessary.

The earlier GWAS meta-analysis by
Rafnar et al. [32] suggested at least two main
genetic pathways contributing to the devel-
opment of UL: tumorigenesis- and hormone-
related, respectively. The GWAS meta-
analysis of 35,474 cases and 267,505 controls
of European ancestry identified eight novel
and confirmed 21 previously reported loci for
UL [33]. Among these, several loci were re-
lated to estrogen and progesterone signaling,
namely ESR1, FSHB, GREB1, WNT2, and
WNT4 (Table 1). A transethnic GWAS meta-
analysis of Europeans and African-Americans
in the sample of 21,804 cases and 205,525
controls supported the previous finding for
WNT4 [34]. Finally, the most recent GWAS
of the Japanese population confirmed GREB1
and WNT4 as candidate genes for UL in this
ethnicity [35] (Table 1). However, the results
of the GWAS were somewhat inconsistent,
which suggests that the genetic basis of the
disease is apparently more complex and in-
volve other genes and intergenic interactions
not determined by the analyses utilized.
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Table
Data on associations of estrogen-related genes with UL
Candidate gene Polymorphism Total sample size Ethnicity P References
Candidate gene association studies
CCDC57 rs4247357 43 Barbadian 0.75 [43]
rs150468462 0.63
rs6502087 0.92
COMT rs4680(Val158Met) 2,749 Multiethnic 0.04 [30]7
972 Multiethnic NS*
600 Chinese <0.05 [31]
rs3087869 <0.05
(IVS1+2329C>T)
rsl65774 NS
rs165599 NS
CYP1A1l rs1048943(1le462Val) 160 Egyptian 0.08 [29]
600 Chinese <0.05 [31]
rs4646421 NS
rs4646422(Gly45Asp) <0.05
CYP1B1 rs1056837(Asp449Glu) 40 Barbadian 0.003 [43]
rs1056836(Leu432Val) 37 Barbadian 0.86 [44]
rs1056827(Alal19Ser) 600 Chinese <0.05 [31]
rs1056836(Leud32Val) <0.05
rs1056837(Asp449Glu) NS
CYP17A1 rs743572 105 Taiwan 0.017 [45]
ESR1 rs9340799 (Xbal) 213 Turkish 0.5447 [46]
216 Chinese 0.00005 [47]
rs2234693(Pvull) 213 Turkish 0.6225 [46]
216 Chinese 0.00005 [47]
125 Caucasian 0.906 [48]
429 Multiethnic <0.05 [49]
105 Chinese 0.017 [45]
rs9322331 125 Brazilian 0.325 [50]
rs17847075 125 Brazilian 0.586
ESR2 -13950T/C 296 Indian 0.48 [51]
rs1256049 300 Chinese NS [52]
300 Indian 0.001 [28]
rs2987983 101 Caucasian 0.439 [53]
rs3020450 0.830
300 Indian 0.001 [28]
rs3020449 101 Caucasian 0.974 [53]
300 Indian 0.001 [28]
rs3020450
rs1271572
rs1256049
rs4986938
GPR30 rs3808350 111 Turkish 0.017 [54]
rs3808351 0.08
rs11544331 0.346
PGR rs10895068 (+331G/A) 296 Indian 0.0023 [51]
PROGINS 213 Turkish 0.0584 [46]
1,848 Multiethnic NS [55]1
Genome-wide association studies
ESR1 rs58415480 302,979 Caucasian 1.9x107* [33]F
FSHB rs11031006 57x107"
WNT?2 rs2270206 4.6x10"
GREB1 rs35417544 23x107"
rs12479436 Japanese 9.5x 10" [35]
WNT4 rs7412010 302,979 Caucasian 24x107 [33]F
rs10917151 227,329 Multiethnic 1.76 x 10 [34]+
rs3820282 3,483 Japanese 3.5%x10% [35]

Note: * NS, not significant; T meta-analysis.
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Obesity, estrogen, and risk of UL

Obesity is one of the phenotypes associ-
ated with UL. BMI, waist circumference, hip
circumference, waist-height ratio, body fat
content and body fat percentage are all posi-
tively correlated with the development of
uterine fibroids [36]. Visceral fat was shown
to act as hormone-active tissues, thus by in-
creasing the production of inflammatory me-
diators, can ultimately lead to UL. The extra-
peritoneal fat thickness independently corre-
lates with the development of uterine fibroids
(P<0.0001) [37]. The results of this study
suggested that the visceral fat area (VFA) was
a risk factor for UL. This risk elevated with
the increase in the VFA, which in turn corre-
lated with the UL size even though the corre-
lation was relatively weak [37].

A recent meta-analysis further con-
firmed an increased risk for UL in women
with a higher body mass index (BMI) [38].
The observed effect of obesity is apparently
explained by the role of the fat tissue in the
production of estrone and estradiol from the
androgen precursors and the respective in-
crease in the level of circulating estrogen [39].
On the other hand, some data suggested that
the effect of higher estrogen level might be
opposite for a risk of incident and recurrent
UL: it increases the former and decreases the
latter [40].

Estrogen-related epigenetic factors

Various epigenetic mechanisms have
been implicated in the development of UL
[41]. A genome-wide methylation analysis
identified 478 genes, which were hypometh-
ylated and 1,014, which were hypermethylat-
ed in UL as compared to the surrounding my-
ometrium [42]. Among these, 22 genes, which
manifested both aberrant methylation and ex-
pression, possessed the consensus sequences
of the ER response element and thus were
targeted by estrogen. These estrogen-
regulated genes contribute to various process-
es important for pathophysiology of UL,
such as extracellular matrix expansion and
apoptosis.

Conclusion. Estrogen influences a risk
and pathogenesis of UL through multiple
mechanisms. This contributes to the hetero-

geneity of this neoplasm and makes identifi-
cation of the causative genetic variants chal-
lenging.
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Abstract

Background: Currently, the development of gerontology as a related medical and
biological discipline follows the path of concepts; there are three of them in classical
gerontology: frailty, intrinsic capacity and resilience, and in preventive medicine —
one — premature aging. The aim of the study: To study the features of cognitive
functioning of people with various clinical and biological variants of premature ag-
ing. At the same time, insufficient attention is paid to cognitive and psychological
functionality, which is largely the basis for the formation of resilience. Materials
and methods: The study included 1214 people. All of them were divided into two
groups. Subgroups were identified in each group, depending on the presence of a par-
ticular clinical and biological variant of premature aging. All patients included in the
study underwent cognitive psychological testing. Results: The most risky options of
premature aging are cardiac, cerebral, mitochondrial, menopausal (in women), an-
dropausal (in men) and mixed variants of premature aging. Moreover, with increas-
ing age, gender differences increase. In the 55-64-year-old age group with mitochon-
drial, andropausal, and mixed variants of premature aging, the cognitive vulnerability
of men was higher than that of women. So, if in women in the 55-64-year-old age
group with the mitochondrial variant in women, the MMSE test score was 28.2+0.08
points, then in men — 24.4+0.07 (p<0.05). In the menopausal variant, the MMSE test
score was 27.1+0.04 points, in the andropausal variant in men — 24.24+0.03 (p<0.05).
In the mixed variant, the MMSE test score for women was 25.1+£0.16 points, while
for men it was 23.2+0.16 (p<0.05). Conclusion: 55-64-year-old men and women are
most susceptible to cognitive and psychological vulnerability in mitochondrial, men-
opausal (in women), andropausal (in men) and mixed variants of premature aging,
and being a male further increases this vulnerability.

Keywords: frailty; intrinsic capacity; resilience; premature aging
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Introduction. Currently, the develop-
ment of gerontology as a related medical and
biological discipline follows the path of con-
cepts; there are three of them in classical ger-
ontology: frailty, intrinsic capacity and resili-
ence, and in preventive gerontology there is
one concept (premature aging) [1, 2]. Frailty
syndrome (FS) is a manifestation of various
diseases against the background of age-related
changes that manifests itself in the form of
increased vulnerability of the body to various
factors of the internal and external environ-
ment with the rapid development of adverse
outcomes for health and quality of life [3, 4].
Intrinsic capacity (IC) is the totality of all
physical and mental abilities of a person,
which is divided into five domains: ability to
move, sensory abilities (vision and hearing),
vitality (energy level and balance), cognitive
ability and psychological characteristics. Usu-
ally the concept of the environment, in which
a person lives, is considered together with the
IC, it includes such positions as devices and
technologies that improve movement, sensory
abilities that leads to an increase in the quality
of life; natural and artificial living environ-
ment; emotional support and help from other
people, communication with animals; rela-
tionships with other people; the pres-
ence/absence of special services that work
with the elderly [5, 6]. At the junction of the
environment and IC there is an elderly per-
son’s functional ability or functionality.
Achieving good functionality through geriat-
ric interventions and work in order to improve
the environment is the main goal of modern
gerontology and geriatrics [7, 8, 9]. Resilience
is a new concept that has been studied active-
ly in recent years. There are physical and psy-
chological types of it. Resilience is an elderly
person’s ability to cope with stress, both
physical (for example, a sudden increase or
decrease in the level of physical activity) and
psychological (retirement, loss of loved ones,
etc.). Polypragmasia or taking drugs in high
doses is also considered a stress factor, this is
especially important in the treatment of severe
coronavirus infection, when it is necessary to
prescribe high doses of glucocorticosteroids
to interrupt excessive immune activation,
which can lead to post-COVID syndrome

with hypertensive reactions, if the patient’s
resilience is low. The formation of resilience
is based on a complex of factors, such as ge-
netic and immune ones, the state of the intes-
tinal microbiota, as well as the level of stress
hormones, etc. Resilience manages a quartet
of factors including resilience-diet, resilience-
gymnastics, resilience-psychology and re-
sistance-drugs, which contribute to the
strengthening of the physiological reserve and
optimize the response to various stressful fac-
tors [10, 11].

In gerontoprophylaxis the concept of
premature aging (PA), which is characterized
by dissociation between chronological and
biological age, which in the biological sense
contributes to the abnormalities of various
functional and anatomical systems of a person
(PA by cardiac, cerebral, osteodynapenic,
immune, metabolic and other types), is the
most developed [12]. However, despite the
widespread use of the term PA, this concept
has not still been considered from the point of
view of prevention and rehabilitation. At the
same time, insufficient attention is paid to
cognitive and psychological functionality,
which is largely the basis for the formation of
resilience [13, 14].

The aim of the research is to study the
features of cognitive functioning of people
with various clinical and biological variants
of premature aging.

Materials and methods. The study in-
cluded 1214 people. All of them were divided
into two groups. The first group included 598
people in the age from 45 to 54, 292 men and
306 women, the average age was 49.2+1.8.
Subgroups were identified in each group, de-
pending on the presence of a particular clini-
cal and biological variant of premature aging.
We  distinguished cardiac, cerebral,
ostedinapenic, mitochondrial, menopausal (in
women), andropausal (in men), immune and
mixed variants of premature aging (Table 1).

The following criteria were used to di-
agnose the variants of premature aging [8].
The cardiac variant of premature aging oc-
curred, if the patient was diagnosed with arte-
rial hypertension and/or clinical manifesta-
tions of atherosclerosis and/or chronic heart
failure; if there were no such diseases a com-



OpuzuH[lﬂbH(l}l cmamui
Original article

Malyutina ES, et al. Influence of clinical and biological variants ... 166

bination of two of the following signs oc-
curred:  high-normal  blood  pressure;
dyslipidemia with an off-centre towards the
predominance of proatherogenic cholesterol

fractions; reduced volume of aerobic (motor)
physical activity (less than 150 minutes per
week); nicotine addiction; deformed or tired
morphotype of skin aging.

Table 1
Characteristics of the patients included in the study
Variant of premature Age 45-54 Age 55-64

aging Women Men Total Women Men Total
No premature aging 37 38 75 33 37 70
Cardiac 35 39 74 35 40 75
Cerebral 33 38 71 38 41 79
Ostedinapenic 34 35 69 42 36 78
Mitochondrial 41 47 88 46 47 93
Menopausal 38 - 38 45 45
Andropausal - 35 35 41 41
Immune 39 40 79 31 32 63
Mixed 35 34 69 39 33 72
Total 292 306 598 309 307 616

The cerebral variant of premature aging
was determined at the level of cognitive abili-
ties of 27 points or less according to the Min-
imental Scale Examination (MMSE); or at the
level of cognitive abilities of 28-30 points ac-
cording to MMSE with a combination of three
of the following signs: chronic information
exhaustion syndrome; proven sleep disorders;
psychoemotional background reduced to the
level of subdepression and/or depression; re-
duced volume of aerobic (motor) physical ac-
tivity (less than 150 minutes per week); dys-
morphomania (dysmorphophobia); microbiota
disorders; deformative, fine-wrinkled or tired
morphotype of skin aging. The criteria for the
osteodynapenic variant of premature aging
were: osteoporosis and/or sarcopenia and/or
osteoarthritis of the joints of the lower limbs;
or a combination of two of the following signs:
osteopenia  (proven by  densitometry);
dinapenia (proven by hand dynamometry); re-
duced volume of aerobic (motor) physical ac-
tivity (less than 150 minutes per week); re-
duced frequency and volume of anaerobic
(strength-building) physical activity (less than
2 times a week for less than 30 minutes each
workout); tired or fine wrinkled morphotype of
skin aging. The mitochondrial variant of prem-
ature aging was determined when the patient
was obese or overweight with one of the fol-
lowing signs, and with normal or reduced body
weight — with two of the following signs: high
normal blood pressure or arterial hypertension;
dyslipidemia or clinical manifestations of ath-

erosclerosis; non-alcoholic steatohepatitis; the
content of glycated hemoglobin in the blood
serum is higher than 6.0%; deformational or
tired morphotype of skin aging. The immune
variant of premature aging was determined
when the patient was assigned to the group of
frequently and long-term patients with acute
respiratory viral infections (if there was ARVI
more than four times a year for more than one
week, while COVID-19 was not taken into ac-
count) in combination with one of the follow-
ing signs: the volume of aerobic physical activ-
ity less than 150 minutes per week; reduced or
excessive body weight; absolute zinc deficien-
cy (confirmed by laboratory tests of blood se-
rum); reduced vitamin D levels in blood se-
rum; chronic infections of the skin and its ap-
pendages; a long rehabilitation period after so-
called aggressive cosmetic proce-
dures/manipulations. The menopausal variant
of premature aging was a cardiac, cerebral, 0s-
teodynapenic or mitochondrial variant of
premature aging in women in combination
with menopause with pathological clinical
manifestations. The andropausal variant of
premature aging was a cardiac, cerebral, osteo-
dynapenic or mitochondrial variant of prema-
ture aging in men in combination with age-
related androgen deficiency confirmed by la-
boratory tests. When conducting a compara-
tive analysis, the menopausal variant of wom-
en’s premature aging and the andropausal var-
iant of men’s premature aging were regarded
as co-comparable.
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All patients included in the study un-
derwent cognitive psychological testing. The
level of cognitive abilities was determined
with the use of the Mini-Mental State Exami-
nation (MMSE). To assess the emotional
sphere, the Beck Depression Inventory was
used. Sleep quality was determined by a 10-
point reverse Visual Analogue Scale (VAS)
of sleep quality.

All the results were mathematically and
statistically processed.

Results. The analysis of cognitive abili-
ties showed that women in the 45-54 age
group had a statistically significant (p<0.05)
decrease in cognitive functionality in case of
the cerebral variant of premature aging to
26.0+0.03 points on the MMSE scale and in
case of the mixed variant of premature aging
to 25.0+0.14 points compared to the level of
29.2+0.03 points in the subgroup of women of
the corresponding age without any signs of
premature aging. Women in the 45-54 age
group had a statistically significant (p<0.05)
decrease in cognitive functionality in case of
the cerebral variant of premature aging — up to
25.940.04 points on the MMSE scale, in case
of the menopausal variant of premature
aging — up to 27.1£0.04 points, in case of the
mixed variant of premature aging — up to
25.1+0.16 points, compared with the level of
29.0+0.04 points in the subgroup of women of
the corresponding age without signs of
premature aging; while in the 55-64 age group
with the menopausal variant, the index of
cognitive functioning was significantly lower
(p<0.05) than in the similar variant of prema-
ture aging at the age of 45-54.

Moreover, women in the 45-54 age
group had a statistically significant (p<0.05)
deterioration in the indicators of psychologi-
cal functioning, namely, there was an increase
in the levels of depression according to the
Beck scale in case of the cardiac variant of
premature aging up to 15.4+1.8 points, in case
of the cerebral variant of premature aging —
up to 15.2+1.9 points, in case of the osteody-
napenic variant of premature aging — up to
14.842.3 points, in case of the mitochondrial
variant of premature aging — up to 20.4+1.6
points, in case of the menopausal variant of
premature aging — up to 20.1+1.1 points, in
case of the immune variant of premature ag-

ing — up to 14.6+=1.5 points, in case of the
mixed variant of premature aging — up to
15.2+1.4 points, compared with the level of
3.3+0.2 points in the subgroup of women of
the corresponding age without signs of
premature aging. At the same time, the level
of depression in case of the mitochondrial and
menopausal variants of premature aging was
significantly higher (p<0.05) than in case of
other variants of premature aging.

Women in the 55-64 age group also had
a statistically significant (p<0.05) deterioration
in the indicators of psychological functioning,
namely, there was an increase in the levels of
depression according to the Beck scale in case
of the cardiac variant of premature aging — up to
15.2+1.4 points, in case of the cerebral variant
of premature aging — up to 14.942.2 points, in
case of the osteodynapenic variant of premature
aging — up to 14.9+1.8 points, in the mitochon-
drial variant of premature aging — up to
16.4+1.2 points, in case of the menopausal vari-
ant of premature aging — up to 15.0+1.4 points,
in case of the immune variant of premature ag-
ing — up to 15.740.6 points, in case of the mixed
variant of premature aging — up to 20.2+1.7
points, compared with the level of 3.5+0.5
points in the subgroup of women of the corre-
sponding age without any signs of premature
aging. At the same time, the level of depression
in case of the mixed variants of premature aging
was significantly higher (p<0.05) than in other
variants of premature aging in this age group. It
was interesting that in contrast to the 45-54 age
group, in the 55-64 age group there was no crit-
ical decrease in the indicators of psychological
functioning in case of the metabolic and mito-
chondrial variants of premature aging compared
to other variants of premature aging.

When assessing the quality of sleep using
a 10-point inverse VAS of sleep quality, it was
found out that in the 45-54 age group women
with most variants of premature aging had a
statistically significant (p<0.05) deterioration of
the indicators: in case of the cardiac variant of
premature aging — up to 6.3+0.7 points, in case
of the cerebral variant of premature aging — up
to 6.0+0.6 points, in case of the mitochondrial
variant of premature aging — up to 6.2+1.2
points, in case of the menopausal variant of
premature aging — up to 6.7+1.1 points, in case
of the mixed variant of premature aging — up to
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6.9+1.2 points compared to the level of 1.1+£0.2
points in the subgroup of women of the corre-
sponding age without any signs of premature
aging. At the same time, no such changes were
detected in case of the osteodynapenic and im-
mune variants of premature aging.

In the 55-64 age group, women with all
(except immune) variants of premature aging
had a statistically significant (p<0.05) deterio-
ration in sleep quality indicators: in case of
the cardiac variant of premature aging — up to
6.8£2.1 points, in case of the cerebral variant
of premature aging — up to 6.5+2.4 points, in
case of the osteodynapenic variant of prema-
ture aging — up to 5.7+2.2 points, in case
of the mitochondrial variant of premature

aging — up to 6.4£2.0 points, in case of the
menopausal variant of premature aging — up
to 8.9+0.3 points, in case of the mixed variant
of premature aging — up to 6.0+1.2 points
compared to the level of 1.4+0.3 points in the
subgroup of women of the corresponding age
without any signs of premature aging. At the
same time, in the 55-64 age group with the
menopausal variant, sleep quality indicators
were significantly worse (p<0.05) than in case
of the similar variant of premature aging at
the age of 45-54 (Table 2).

Changes in the indicators of cognitive
and psychological functioning, as well as the
quality of sleep in men, followed the same
patterns as in women (Table 3).

Table 2

Functioning of the cognitive-psychological sphere indicators in women with various variants
of premature aging

Women, 45-54 years of age Women, 55-64 years of age
Variant of premature Inverse Inverse
aging MMSE Beck scale VAS MMSE Beck scale VAS
of sleep of sleep
No premature aging 29.2+0.03 3.3£0.2 1.1£0.2 29.0+0.04 3.5+£0.5 1.4+0.3
Cardiac 28.9+0.07 15.4+1.8° | 6.3+0.7 28.840.03 15.2+1.47 6.842.17
Cerebral 26.0+0.03", | 15.2+1.9° | 6.0+0.6 25.9+0.04, | 14.942.27 6.5£2.4"
Ostedinapenic 29.7+0.02 14.8+237 | 1.5+0.3 29.5+0.03 14.9+1.8" 5742207
Mitochondrial 28.4+0.12 204+1.6° | 6.2+1.1 28.240.08 16.4+12°7 | 6.4+2.0°
Menopausal 28.8+0.02 20.1+1.17° | 6.7+1.2° 27.1£0.04"7 | 15.0£1.477 | 8.9+03"°7
Immune 29.0+0.06 14.6£1.5 | 2.2+0.8 29.3+0.05 15.720.6" 2.4+0.5
Mixed 25.040.147,7 | 15.2+1.4° | 6.9+2.17 25.1%0.167, | 20.2+1.7°°F | 6.0+1.27

Note: "p<0.05 compared to the subgroup with no premature aging, ~ p<0.05 compared to the subgroups with cardiac,
cerebral, osteodynapenic, menopausal and immune variants of premature aging, “p<0.05 compared to people aged

45-54, °p<0.05 compared to other variants of premature aging.

Table 3

Functioning of the cognitive-psychological sphere indicators in men with various variants
of premature aging

Men, 45-54 years of age Men, 55-64 years of age
Variant of premature Inverse Inverse
aging MMSE Beck scale VAS MMSE Beck scale VAS
of sleep of sleep
No premature aging 29.1+£0.04 3.1+0.3 1.0£0.1 29.1+£0.08 3.4+0.7 1.240.3
Cardiac 28.7+0.05 15.1£1.7° | 6.4+0.6 | 28.7+0.02 14.8+1.97 6.7+1.8"
Cerebral 26.120.027,7 | 143+15 | 6.1205 | 25.6+0.06, | 14.8+2.3" 6.51.3
Ostedinapenic 29.6+0.01 13.7£1.6° | 1.4£0.1 | 29.4+0.05 14.5£1.6° 5.1+1.17
Mitochondrial 28.6+0.14 19.24227° | 6.3£1.0° | 24.4+0.07 16.6+1.37 | 6.5+1.4
Andropausal 28.6+0.04 202+1.3°° | 6.5£1.37 | 24.240.037 14.8+2.1°7 [ 8.8+0.4°7
Immune 29.2+0.07 15.1+£1.6° | 2.1£0.9 | 28.9+0.11 15.8+0.5" 2.2+0.2
Mixed 251201277 [ 16.0+1.57 | 6.6x1.4° | 23.2+0.16,7,° | 20.122.1°°7 | 6.1£0.7

Note: "p<0.05 compared to the subgroup with no premature aging, ~p<0.05 compared to subgroups with cardiac, cere-
bral, osteodynapenic, andropausal, and immune variants of premature aging, *p<0.05 compared to people aged 45-54,

°p <0.05 compared to other variants of premature aging.
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Discussion. In terms of the risks of
cognitive and psychological vulnerability mi-
tochondrial, cerebral, menopausal (in women)
and andropausal (in men) variants of prema-
ture aging should be considered as the most
unfavorable ones [14, 15]. However, at the
age of 45-54 gender does not have a signifi-
cant role in increasing risks, though, when age
increases, gender differences also increase. It
should be noted that in the 55-64 age group
with mitochondrial, andropausal and mixed
variants of premature aging, the cognitive
vulnerability of men was higher than that of
women. Thus, in the 55-64 age group of
women with the mitochondrial variant the
MMSE test score was 28.2+0.08 points, while
in men’s group — 24.4+0.07 (p<0.05). In case
of the menopausal variant the MMSE test
score was 27.1+£0.04 points, in case of men’s
andropausal variant — 24.2+0.03 (p<0.05). In
case of the mixed variant the MMSE test
score was 25.1+0.16 points for women, while
it was 23.240.16 (p<0.05) for men [16, 17].

Such patterns are potentially associated
with two factors. The first group of factors is
associated with the formation of a metabolic
cardiovascular continuum that combines the
processes of mitochondrial dysfunction, blood
pressure dysregulation and endothelial dys-
function with their targeting in regard to brain
tissue. The second group of reasons is associ-
ated with the peculiarities of hormonal me-
tabolism and a more significant effect on the
cognitive sphere of age-related androgen defi-
ciency in comparison with menopausal
changes in women [18, 19, 20].

Thus, premature aging in both women
and men is a risk factor for reduced cognitive
and psychological functionality. The riskiest
options are cardiac, cerebral, mitochondrial,
menopausal (in women), andropausal (in
men) and mixed variants of premature aging.

Conclusion. 55-64-year-old men and
women are most susceptible to cognitive and
psychological vulnerability in case of mito-
chondrial, menopausal (in women), andropau-
sal (in men) and mixed variants of premature
aging. Besides, being a male increases this
vulnerability. Patients with mitochondrial,
menopausal (in women), andropausal (in

men) variants of premature aging should be
considered as a group of additional targeted
effects when planning preventive and reha-
bilitative measures.
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N3MeHeHre CUCTEMbI KOMILIEMEHTAa KPOBH
B Pa3BUTHH AMA0ETHUYECKON PETUHONMATHH
B MOKUJIOM BO3pacTe
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4 denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTEeNbHOE YUPEXKICHUE
BbIciiero oopazoBanus «Kypckuit rocy1apcTBEHHbIN METUIIMHCKUN YHUBEPCUTETY,
yi. Kapia Mapkca, 1. 3, r. Kypcek, 305041, Poccuniickas ®enepanns
Aemop ons nepenucku: H.M. Acapros (vitalaxen@mail.ru)

Pesrome

AKTyanbHOCTB: B noxuioMm Bo3pacte nuabeTuyeckas peTHHOIATHS BBI3bIBAET CY-
[IECTBEHHOE yXYy/llleHue (PYyHKINOHAIIbHON aKTUBHOCTH U KauyeCTBa JKU3HU IMallUEH-
TOB, HO OT/I€JIbHBIE MEXAHU3MBI €€ PAa3BUTHA U, B YACTHOCTH, BIMSHUE KOMIIOHEHTOB
CHUCTEMBI KOMIUIEMEHTAa KPOBH OCTAlOTCA HEAOCTATOYHO M3ydeHHbIMH. Lleanb uccie-
A0BaHUs: AHaIU3 OCOOCHHOCTEH CHUCTEMbl KOMIUIEMEHTa KPOBH y MAllUEHTOB I10-
JKUJIOTO BOo3pacTta ¢ quabernyeckoil perunonarueil. Marepuanansl u Metoabl: Ha Oa-
3e TamboBckoro ¢unnana MHTK «Mukpoxupyprus rina3za umenu akagemuka C.H.
®enopoBa» y 78 nauuentoB 60-74 ner ¢ nuabeTuyeckoil peTuHonaruen (OCHOBHAS
rpynna) u3y4eHbl KOMIIOHEHTBI CUCTEMBI KOMIUIEMEHTA KPOBH ITOCPEICTBOM HUMMY-
HO(EPMEHTHOT0 aHaJIN3a U TeMOJIUTUYECKOTO0 METOJa C MCIOJb30BaHUEM KOMMeEp-
yeckoro Habopa ELISA (UK). KonTponsHyto rpynny coctaBuiu 46 mamueHToB 60-
74 ner 6e3 AMabeTUYECKON PETHHONATUH, Y KOTOPHIX aHAJTOTMYHO MCCIIEOBAIH CHU-
CTeMy KOMILIEeMeHTa KpoBH. J[J1s BbIAENIEHUS BEIyIIUX KOMIIOHEHTOB CUCTEMBI KOM-
IUIEMEHTa KPOBH, CIIOCOOCTBYIOIIMX PA3BUTHIO AMA0ETUYECKON PETUHOIATHH, MPO-
BOJIWJIM ONPE/IENICHUE OTHOIIEHUS IIaHCOB 10 OOIIENpUHATON MeTonuke. Pe3ybTa-
ThI: Y MalMEHTOB MOXKWJIOTO BO3pPAcTa ¢ JUa0ETHUECKOW PETHHOMATUEH BBISBICHO
CYIIECTBEHHOE U CTaTMCTHYECKH 3HAYMMOE YBEIMYEHUE B CHIBOPOTKE KpoBu C3a —
KOMIIOHEHTHI CHCTEMbI KOMIUIeMeHTa 10 145,9+4,3 ar/mu npotus 43,143,8 Hr/mi — B
KOHTpoJIbHOH Tpynmne, C5a — komnoHeHTs! 10 6,8+0,4 ar/mu npotus 3,2+0,2 Hr/Ma
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COOTBETCTBEHHO, (hakTopa H mo 262,3+5,0 mxr/mut ipotuB 139,8+4,1 mxr/miu. OxHo-
BPEMEHHO MpPH Pa3BUTHH JUA0CTHUECKON DPETUHOMATHU HAONIONAIOCh CHUXKEHHE
C1-uHT. KOMIIOHEHTOB. B COOTBETCTBUM C BEIMYMHAMHU OTHOIICHUS IIAHCOB BEAY-
MMM KOMIIOHEHTAaMHU CHUCTEMbl KOMILIEMEHTa KPOBH, ONpEAEISIoUMU HopMHUpo-
BaHHE MAa0ETUYECKON PETHHOIMATHH B MOKWIOM Bo3pacte, siBistorcs C3a — KoMmo-
HeHTta, C5a — kommnoHneHnTa u daktop H cucremsr kommiemenrta. 3akiawouenue: [lo-
JY4YCHHBIE PE3yJIbTaThl B HAYyYHO-TPAKTUYECKOM AaCHEKTE MPEACTABISIOT HHTEPEC
JUIsL TIOHUMAaHMs 3TUOMATOTeHe3a NUabeTUYeCKOM PEeTHHOMATHH U MOTYT OBITh HC-
MOJIb30BAHBI NPHU Pa3padOTKE METOJIOB JICYCHHSI TAaHHOTO 3a00JIeBaHMUSL.

KiaroueBble ciioBa: nuabeTndeckas peTHHONATHUS; MOKUION BO3pACT; CUCTEMa KOM-
IJIEMEHTa KPOBU

Jast nmrupoBanms: ArapkoB HM, I'ypko TC, Jle VB, u np. U3meHnenue cucremsl
KOMIUIEMEHTa KPOBH B Pa3BUTHH JHA0CTUYCCKOW PETHHONATHH B TIOKHJIOM BO3-
pacte. Hay4nblie pe3ynbraThl OMOMEAUIIMHCKUX HccnenoBanuii. 2021;7(2):173-180.
DOI: 10.18413/2658-6533-2021-7-2-0-8

Changes in the blood complement system
In the development of diabetic retinopathy
In the elderly
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Abstract

Background: In the elderly, diabetic retinopathy causes a significant deterioration in
the functional activity and quality of life of patients, but the individual mechanisms
of its development and, in particular, the influence of the components of the blood
complement system remain insufficiently studied. The aim of the study: To analyze
the features of the blood complement system in elderly patients with diabetic reti-
nopathy. Materials and methods: The components of the blood complement system
were studied in 78 patients aged 60-74 years with diabetic retinopathy (the main
group) at the Tambov branch of the Academician S. N. Fedorov Eye Microsurgery
Research Institute by means of an enzyme immunoassay and a hemolytic method us-
ing a commercial ELISA kit (UK). The control group consisted of 46 patients aged
60-74 years without diabetic retinopathy, in whom the blood complement system
was similarly examined. To identify the leading components of the blood comple-
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ment system that contribute to the development of diabetic. Results: In elderly pa-
tients with diabetic retinopathy, there was a significant and statistically significant
increase in serum C3a components of the complement system to 145.9+4.3 ng/ml
versus 43.1+3.8 ng/ml in the control group, C5a components to 6.8+0.4 ng/ml versus
3.240.2 ng/ml, respectively, factor H to 262.34+5.0 mcg/ml versus 139.8+4.1 mcg/ml.
Simultaneously, with the development of diabetic retinopathy, a decrease in C1-ing
components was observed. In accordance with the values of the odds ratio, the lead-
ing components of the blood complement system that determine the formation of di-
abetic retinopathy in old age are the C3a component, C5a component, and the H fac-
tor of the complement system. Conclusion: The results obtained in the scientific and
practical aspect are of interest for understanding the etiopathogenesis of diabetic reti-
nopathy and can be used in the development of treatment methods for this disease.
Keywords: diabetic retinopathy; elderly age; blood complement system
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ment system in the development of diabetic retinopathy in the elderly. Research Re-
sults in Biomedicine. 2021;7(2):173-180. Russian. DOI: 10.18413/2658-6533-2021-
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Beenenue. PacnipoctpanéHHbIM
OCJIO)KHEHUEM caxapHoro auabera 2-ro Tuma
B COBPEMEHHBIX YCJIOBUSX CUUTaeTcs auade-
truyeckas perunonarus (IP), Bcrpeuaromiasics
IIpU caxapHoM jauabere y 6oiee 60% mnarueH-
TOB, U BBICTYHAIOIAs NMPUYUHOW HEoOpaTH-
MBIX HapylIeHUH 3peHUs TPYAOCIOCOOHOTIO U
noxwinoro Hacenenus [1]. AP umeer cnox-
HYI0 TaTO(QHU3UOJIOTHIO, KOTOpasi OXBAaThIBAET
BCE (YHKIMM CETYaTKM, BKJIIOYas HEHpo-
HaJIbHYIO aKTUBHOCTb M U3MEHEHHUS B COCY-
JUCTOM CUCTEME CETYaTKH, IPUBOISAIINE K
HEWPOBOCHAJICHHUIO, ITOCTENIEHHOW HENpoje-
reHepaluu U BUAUMBIM COCYIUCTBIM OCIIOXK-
HeHusM [2, 3]. Hapymenuss B HIMMyHHOH pe-
TYJISILUM 3aITyCKAIOT KacKaJ] BOCHIAIINTENbHBIX
peakuui, M3MEHSIOIUX HMMYHHBIE 3alllUT-
HbIE€ MEXAHU3MBbI, BKJIIOYasl MOMYJSALNI0 MHUK-
pornuu U cucreMy komiuiemeHta [4-7]. He-
CMOTpSl Ha BaXKHYIO pOJIb CHCTEMBbI KOMILJIe-
MEHTa B CUCTEMHOM BOCHaJIUTEIbHOM OTBETE
U HapyUIEHUM PETyJISLUU IIPU caXapHOM Jna-
6ere 2-ro TUIA OTJEJbHBIE KOMIIOHEHTHI CH-
CTeMbl KOMIUJIEMEHTA OCTAalOTCS HEAOCTaTOY-
HO M3YyYEHHBIMH KaK Ha ypOBHE OpraHHM3Ma,
TaKk U Ha MECTHOM YypoBHe [6, 8, 9]. Kpome
TOTO, OTJAEJIbHbIE HCCIIEI0BAaHUS BBIMOIHEHBI
B DKCIEPUMEHTAIbHBIX YCIOBUAX Ha >KUBOT-
HBIX (MBIIIN), MOKa3aBIIWE OTCYTCTBHE HE-
OBACKYJIIpH3allMM TIPY CHUXKEHHOM YpPOBHE
AQHTMOTEHHBIX (AKTOPOB, YTO IO3BOJIMUIIO
MIPENIIOJIOKUTh HAJIMYME KOMIIOHEHTAa KOM-

ieMeHThl C3 B KadecTBE MPOAHTHOTEHHOTO
(dakropa [10].

Cucrema KOMIUIEMEHTa IPAKTHYECKU
HE HCCIIeI0BaHa y MalleHTOB MOXKUIIOTO BO3-
pacta, crpagatomux JIP, koropas, kak wu3-
BECTHO, 00OecreunBaeT Mo iepKaHue 1enocT-
HOCTH CeTYaTKu B Tiporiecce crapenus [3]. B
paHee IPOBEAEHHBIX UCCIEIOBAHUAX CUCTEMA
KOMIUIEMEHTa KpOBH y nanueHTos ¢ [IP u3zy-
YyeHa ()parMeHTapHO U 0e3 cpaBHEHHS C BO3-
pacTHBIM KOHTpOJIEM, HE uMerouMm [IP.

Heas ucciaenoBanns. AHaiau3 ocoOeH-
HOCTEW CHUCTEMBbl KOMIUIEMEHTa KpOBH Yy Ma-
LMEHTOB MOXKMUIIOTO Bo3pacTa ¢ J[P.

Marepuan u MeTOABI HCCICAOBAHMSA.
Uccnenoanue nposeneno B 2019-2020 rr. na
6a3ze TambOoBckoro ¢mmana MHTK «Muk-
poOXHMpyprusi  Tjla3a HMMEHHM  aKaJleMHKa
C.H. ®enopoBa». OCHOBHYIO IpyIIly COCTa-
B 78 manueHToB ¢ /[P B Bo3pacte 60-74
ner. Kontponem ciuyxwnmn 46 mnDanueHToOB
aHaJIOTUYHOTO BO3PAacCTa, CTPAAAIONINX OO0IIIe-
COMAaTHUYECKOW IMaTOJIOTUEN, HO HE NUMEIOLINX
B aHaAMHE3€ M B HACTOSILEE BPEMs CaxapHOTO
nuabeta, /P, mepBHUHON OTKPBITOYTOJbHON
TJIAYKOMBl U APYTUX OPTATEMOJIOTHUECKUX
3a00JIeBaHUH.

Bepudukamms JIP ocymiecTsisiace 1mo
pe3yabTaTaM KOMIUIEKCHOTO O(TalbMOJIOTH-
4yeckoro o0cieloBaHusl ¢ MPUMEHEHUEM CO-
BPEMEHHBIX CEPTU(UIMPOBAHHBIX HHCTPY-
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MEHTaJbHBIX METOJOB M ammaparoB. BHyT-
pUTTIa3HOE JaBJICHHE OINpPEAesIn OEeCKOH-
TaKTHBIM THEBMOTOHOMeTpoM «Reichert 7
CR» (USA). Octpoty 3peHus u3ydajiu ¢ 1o-
Motibto npekropa ontoturioB Reichert (USA)
C CTaHJapTHBIM Ha0OPOM KOPPEKTHPYEMBIX
nuH3. J{narnos /[P ycranaBauBaiics ¢ yueTom
KpUTEpUEB, H3JIOKEHHbIX B HanuoHanbHOM
pykoBojicTBe 1o J[P.

Jlnisi U3y4eHus: CUCTeMbl KOMIUIEMEHTa
CBIBOPOTKY KpOBH TIONy4Yaldu B yTpPEHHeEe
BpeMs Haromak. IIpu u3mepenun coxpepxa-
HUS PA3IUYHBIX KOMIIOHEHTOB CHUCTEMBI KOM-
IUIEMEHTa B CHIBOPOTKE KPOBU MPUMEHSIIN
UMMYHO(EPMEHTHBIN aHaIN3 U TeMOJIUTHYE-
CKHIl METOJ, a TaKK€ KOMMEpPUYECKHI Habop
ELISA (Abcam, Cambridge, UK).

Brinenenue Beaymux KOMIIOHEHTOB CH-
CTeMbl KOMILJIEMEHTa CBIBOPOTKH KpOBH,
ydacTByromux B pa3Butuu [P, ocymecTsis-
JU TYTeM BBIYHCIEHUS OTHOILIEHHUS IIaHCOB
(OlI) mo  obOmenpursITOH  (hopmye:
OllI=(axb)/(bxC), rme a — HaTUYHE KOMITOHEH-
Ta CHCTEMBl KOMILJIEMEHTa B KPOBH IaIlUCH-
TOB OCHOBHOU rpymmsbl, b — oTCyTCTBHE €ro B
OCHOBHOW TpyIIle, C — HAINYHE B KPOBH KOM-
MIOHEHTOB CHUCTEMbI KOMILJIEMEHTBI CpeH Ma-

Conepmaﬂne KOMITIOHCHTOB CUCTEMbI KOMILJIC

IIMEHTOB KOHTPOJIbHOM Tpymibl, d — OTCyT-
CTBUE MX B KOHTpoJIbHOH rpymme. Ilpu ana-
JU3€ CTaTUCTHUYECKOW 3HAUYUMOCTH pacCyu-
taHHbIX BennuuH OLLl onpenensiiucy qoBepu-
TeJabHble WHTEpBajbl. CTaTUCTUYECKUM aHa-
JU3 TPOBOJWICS C wHcHojb3oBanueM |BM
SPSS «Statistica 10.0» ¢ pacueTom kputepus
X? u t — CTbrozeHTa. HopmansHoCcTh pacnpe-
JIeJIeHUs] KOHIIGHTpAallii KOMIIOHEHTOB CH-
CTEMBbI KOMIUJIEMEHTa KPOBH OLIEHHBAJIOCH IO
kputeputo lanupo-Yunxka.

Bxitouenue manuMeHToB B KIMHUYECKUE
TPYMNbl OCYHIECTBISIIOCH TOCJE MOTYyYSHHS
WX TUCHMEHHOT0 MH()OPMHPOBAHHOTO COTJIA-
CHSl, a UCCTIeIOBAaHUE BBITIOIHEHO C COOMI0Ie-
HHUEM STHYECKUX HOPM XEJIbCHHCKOM JeKJia-
pauu.

PesyabTaTsl M ux odcy:xxaenmne. Cpenu
namuenToB 60-74 net, crpagatomux [P, co-
Jep>KaHue OOJIBIIMHCTBA KOMIIOHEHTOB CH-
CTeMbl KOMILJIEMEHTa B CHIBOPOTKE KPOBH OblI-
JIO CTaTHUCTMYECKH 3HAYUMO TIOBBIIIEHO IO
CPaBHEHHIO C TMOXHWIBIMHU MalueHTamMu 0e3
JIP (tabnuua 1), 3a uckitouenuem C5 — KOM-
MOHEHTHl CHCTEMBI KOMILJIEMEHTa, YPOBEHb
KOTOPOW MMEJI TeHICHIIUIO K TTOBBIIICHUIO, HO
HE JJOCTUT JOCTOBEPHOU pa3HUIBI.

Tabnuya 1
MEHTAa B CIBOPOTKE KPOBU MNALIMEHTOB

¢ Anadernyeckoii pernHonatuei (M=+m)

Table 1
The content of components of the complement system in the blood serum
of patients with diabetic retinopathy (M+m)
KommnoHeHT cucTeMbl IManuenrts! 60-74 ner ¢ AMarHo- ITauuents! 60-74 xer 0e3 nuade- P
KOMILJIEMEHTAa CTHYEeCKOl peTHHONaTHei THYECKOI peTHHONATHH
Cs, M/t 98,2+3,8 61,523 <0,001
Cj3,, H/MI 145,944,3 43,1+3,8 <0,001
Cy, Mr/mn 31,6+2,2 20,4+1,4 <0,001
Cs, Mr/Mi 36,0+2,0 32,6+1,8 >0,05
Cs,, HI/MIT 6,8+0,4 32+0,2 <0,001
C,- MIHT., MKI/MJI 194,7+£5,3 235,4+4,5 <0,001
®akrop H, Mkr/min 262,3£5,0 139,8+4,1 <0,001

OOpamraer BHUMaHHe Hauboyee cyie-
CTBEHHOE yBennueHue KoHmeHtpanun Cs, —
KOMIIOHEHTBI CUCTEMbl KOMIIJIEMEHTA y Malu-
eHTtoB ¢ JIP, mpeBbllaroniee copep:kaHue B
KOHTPOJIBHOU T'PYIIIE [0 JaHHOMY ITOKa3aTe-
mo B 3,4 paza. Pazsutue JIP B moxuiaom Bo3-
pacTe COmpOBOXKIACTCS TAKKE 3HAUYUTEIbHBIM
YBEITUYCHUEM B CHIBOPOTKE KpoBH Cs, — KOM-

MMOHEHTHI CUCTEMBI KOMILIEMEHTa u (akTopa
H. ITo cpaBHEHMIO C BBIIIEHA3BAHHBIMU KOM-
MOHEHTAMU CHUCTEMBbl KOMILJIEMEHTa Cpeau
MalMEeHTOB MOXMWIOro Bo3pacta ¢ [P Hadmro-
JIa7I0Ch B MEHBILIEH CTENEeHH, HO CTaTUCTUYe-
CKM 3HAYMMOE TIOBBIIIEHUE COJEpKaHUSI B
ceiBopoTke KpoBU Cz u Cs4 — KOMIOHEHTOB
cucTeMbl KomIiuieMeHTta. M, Hamportus, ypo-



Opueunaﬂbuaﬂ cmamui
Original article

HayuHble pesysabmamol 6uomeduyuHckux uccaedoganuil. 2021;7(2):173-180 177

Research Results in Biomedicine. 2021:7(2):173-180

BeHb C1 — UHT. CUCTEMBI KOMILJIEMEHTA BCIIE/I-
cTBue pa3Butusa /P craructuyecku 3HaAYUMO
[0 OTHOILIEHHUIO K KOHTPOJIbHOU TpYIINE CHU-
3UJICS B CBIBOPOTKE KPOBH.

Brinenenne B AanbHEWIIEM BEAYIIMX
KOMITOHEHTOB CHCTEMbI KOMILIEMEHTa B pa3-
BUTHU /[P B m0OKMIOM BO3pacTe MOCpPeaCTBOM
MpOLEAYphl pacueTa OTHOIICHUS IIAHCOB I10-
Ka3aJo, 4TO MOTEHLHUAIbHO BBICOKHI PHUCK
passurusa JIP acconuupoBan ¢ Ciz, — KOMIIO-
HEHTHOHW CHCTEeMBI KOMILJIeMeHTa (Tabyuia 2).
Bricokast BenmnunHa OTHOIIEHUS IIIAHCOB JUISt
¢dbopmupoBanust JIP cpean wuccrnenoBaHHBIX
KOMITOHEHTOB CHUCTEMbI KOMILJIEMEHTA YCTaHOB-
neHa juisa Cs, — KOMIIOHEHTBI, MTOBBIIIIEHUE KOTO-

poii B ChIBOPOTKE KpoBHU CBbIE 6,8+0,4 Hr/Mi
YBEJIMYUBAET PHUCK JaHHOM MATOJOTUU B
3,845 pa3 ¢ JOCTOBEPHBIM JOBEPUTEIbHBIM
HWHTEpBAJIOM. BBICOKMM PHCKOM B Pa3BUTUU
JIP B moXuioM Bo3pacTte 00JaJaeT TaKKe
¢dakrop H, yBennyeHre KOTOporo B CHIBOPOT-
ke KpoBu Oosee 262,3+5,0 MKT/MJI MOBBIIIACT
puck pazutusa [P B 3,574 paza. OTHOLIEHUE
IIAHCOB JUIsl APYTUX KOMIIOHEHTOB CHCTEMBbI
KOMIUIEMEHTa KPOBH MMEET MCHBIINE BEIU-
YUHBI, YeM MJI1 paHee PAaCCMOTPEHHBIX, UTO
OOBEKTHBHO CBHJICTEIBCTBYET O MEHbBIICH
BeposATHOCTH pa3Butusa /[P B mokuimom BO3-
pacTe Mpu COOTBETCTBYIOIINX U3MECHEHUSIX HX
COJIep>KaHusl B CBIBOPOTKE KPOBHU.

Tabnuya 2

OTHolIeHNe HIAHCOB /17151 KOMIIOHEHTOB CHCTEMbI KOMILIEMEHTA CHIBOPOTKH KPOBH
y nauuentoB 60-74 jert c /P

Table 2
Odds ratio for components of the serum complement system in patients aged 60-74 years
with DR
KoMmoHeHT cHCTEeMBI KOMILJIEMEHTAa, o
OTHolIeHue IAHCOB JloBepurenbHbIi HHTEPBAJ P
€AMHHIA H3MepeHus
Ca, MI/7T 2,732 2,348 — 3,054 <0,0024
Csq, HI/MIT 5,186 4,876 — 5,359 <0,0001
Cy, MI/7T 2,058 1,643 — 2,452 <0,0035
C5, mr/mn 1,157 0,786 — 1,438 <0,076
Cs, HI/MIT 3,845 3,621 — 4,254 <0,0021
Cy — HHT., MKT/MII 1,862 1,738 — 2,308 <0,0038
®akrop H, Mxr/mn 3,574 3,257 — 3,846 <0,0053

HccnenoBanne 00pa3loB CHIBOPOTKU
KpOBH 1O cojiepxaHuto B He C3 KOMIIOHEH-
ThI CUCTEMBI KOMIJIEMEHTA Yy MalueHToB ¢ /[P
B Bo3pacte 53,83%1,61 net, TO ecTth y Ooiee
MOJIOJIBIX TIAIIMEHTOB, YeM OOCIIEJOBAaHHBIX B
HAaIlleM HCCJIEOBaHUH, BBIIBIIIO HE3HAUUTEb-
HO€ U CTaTUCTUYECKN HE3HAUMMOE YBEIMUYECHUE
[11]. He ycraHOBIEHO Takke KaKuUX-THOO Cy-
LIECTBEHHBIX W3MEHEHUM HM Ul OAHOIO W3
apyrux ¢parmentoB Cz kommoneHTsl — Csb,
Csbc, Csba — B crBopoTke KpoBH B TpymIe
BBIIIIEYKA3aHHBIX MalUEeHTOB. B Hacrosmieit
paboTe, HAMPOTHB, TUATHOCTUPOBAHO Y TAIIH-
€HTOB MOKWJIOro Bo3pacrta ¢ J[P cratucruue-
CKM 3HAaUYMMOE IIOBBIIIEHME HE TOJIBKO
Cs-koMIioHeHTHI, HO 1 (pparmenTa Cs, — KOM-
MOHEHThl CHCTEMbl KOMILUIEMEHTa, HPUYEM
yBeJIMUEHUE TIOCIEAHEH OKa3zajloch Ooiee
CYLIECTBEHHBIM, HeXelnu (C3-KOMIIOHEHTHI.
C3-KOMIIOHEHTa CHCTEMbI KOMIUIEMEHTA, Kak

U3BECTHO, MPEJICTABIAET IEHTPAIbHBIN 010K
KOMIUIEMEHTa W AaKTHBAIUsl CUCTEMBI KOM-
IJIEMEHTAa  BBI3BIBAET  NPOTEOJIIUTUYECKYIO
¢parmenTanuio C3-KOMIIOHEHTBI. DTU (¢par-
MEHTBI MOTYT CBSI3bIBATHCS C OJIM3IESKAIIUMU
TKAHSIMH U yCUJIMBATh BOCHAIUTENbHBIN Mpo-
uecc [12, 13]. Cpenu paznuuHbIX pparMeHTOB
C3-KOMIIOHEHTHI CHUCTEMBl KOMIUIEMEHTa OT-
MEYEHa TOJIBKO 3HAUWTElIbHAs aKTUBALUA
¢bparmenta Czba B cTEKIOBHIHOM Telie MallU-
eHnToB ¢ /[P moxwumnoro Bo3pacra [11].

B oTnuune OT mosiydeHHBIX HamH pe-
3y/lbTAaTOB, YCTAHOBUBILIUX YBEJIINYEHHUE B ChI-
BOPOTKE KpoBU OoybHBIX 60-74 mer c¢ JIP
¢akropa H cuctembl KoMIieMeHTa, B UCClie-
noBaHuu [11] oOHapyXeHO €ro CHUKEHUE B
aHaJIOTUYHOM OMoMarepuase, a B CTEKJIOBH/I-
HOM TeJie moBbllieHue ¢akropa H. Oto, mo
MHEHUI0 aBTOpoB [11], yka3eiBaeT Ha TO, 4TO
TOBBIIICHHBIA YpOBeHb (akTopa H cucreMbr
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KOMIUIEMEHTa B CTEKJIOBHJIHOM Teje OblI
00ycJIOBJIeH HE WMHOWIbTpAaLUEHl CHIBOPOTKU
KpOBH, a JIOKAJM30BAaHHBIM SIBIIEHUEM B ca-
MOM CTEKJIOBUIHOM Tese. OAHAaKO MOBBIIIE-
HUE YpPOBHS JAaHHOTO (PaKTOpa MOXKET OBbITh
MEXaHU3MOM OOpaTHOW CBS3M IJIsI TOJJIEp-
aHusi ypoBHsi C3ba — KOMIOHEHTBI CHCTEMBI
koMIuieMeHTa [14]. B npyrux uccienoBaHusx
[4] y mauuentoB 54 ner ¢ JIP B chiBopoTke
KpPOBH BBISIBJIEHBI BBICOKHE YPOBHU Cy — KOM-
noHeHTsl, Qaktopa I m Cs — KOMIIOHEHTHI
CUCTEMbI KOMIUIEMEHTA, UMEIOIUE CTATUCTH-
YECKU 3HAUYMMBbIE pa3jNuus IO CPaBHEHHUIO C
COJIep’)KaHUEM B CTEKJIOBUIHOM Tene. Tak,
ypoBeHb Cy — KOMIIOHEHTHI B CBIBOPOTKE KPO-
BU cocTtaBwi 8419 Hr/mil, Torma Kak B CTEK-
noBugHOM Tene — 2502 Hr/mn, dakropa /]
2779 ur/mn u 388 ur/mr coorserctBeHHoO, Cs
— KOMITOHEHTBI CUCTEMBI KoMIuieMeHTa 46,98
ur/mi  u 41,05 Hr/mMa  COOTBETCTBEHHO.
Hecmotps Ha TO, 4TO 3TH pe3yJbTaThl YETKO
YKa3bIBaIOT HA aKTUBALUIO CUCTEMBI KOMILIE-
MeHTa 1pu /[P, KOHe4YHas posib KOMIUIEMEHTA
B €€ maTroreHe3e MeHee sicHa 1 TpeOyroTcs HO-
BbI€ HccienoBanua. Hamu ¢ yuérom BennuuH
OTHOIIEHHUSI ILIAHCOB BBIACJIEHBl BEAYLIUE
KOMIIOHEHTBI CUCTEMBl KOMIUIEMEHTA, y4acT-
ByIOIIKE B pa3sutuu J(P.

3akaodyenue. OCOOEHHOCTSMU CHCTE-
MbI KOMIJIEMEHTA KPOBH Y MOXKHJIBIX HAI[MEH-
TOB ¢ JIP SABIAIOTCS CyILIECTBEHHOE yBEIMYE-
Hue C3a — koMIIoHEHTHI, C5a — KOMIIOHCHTEI
u ¢akrtopa H, a Takxke CTaTUCTUYECKU 3HAYU-
Moe cHumxkeHue Cl — uHr. KOMHoOHEeHTHI. Be-
OYIIUMH KOMIIOHEHTAMU CHUCTEMbl KOMILIE-
MEHTa KpOBH, ONPEACISAIOMIMMH BBICOKHUI
puck pazutus [IP B noxuiaom Bo3pacte, BbI-
crynator C3a — komnoHeHrta, ¢akrop H u
C5a — xommnonenTa. [lonyyeHHblie pe3yibTaThbl
pacUIUpSIIOT 3TUONATOTCHETUYECKHE TIpeli-
craBineHus o ¢popmupoBanun P y moKXuibix
U CBUJIETEIHCTBYIOT O BaXKHOM pPOJIM KOMIIO-
HEHTOB CHCTEMbl KOMIUIEMEHTa B MHUIUUPO-
BaHUU OOCYXIa€MbIX MATOJOTUYECKUX IPO-
LIECCOB, YTO MOXET MMETh IMPHUKIATHOE 3HA-
YEHHUE I JUAarHOCTUKU U nevyeHus [(P.
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BaknuHauusa NpoTuB BUPYCa NANKIJIOMBI
YeJIOBEKA — OCHOBOIOJIAr AN (paKTOP
NPOPUIAKTUKHU PAKa IEHKHU MATKH (0030p)

E.B. EnpkoBa’ , E.B. Knceaesa' , O.B. Xonepcmm1 , C.B. HIaMapHH1 :
E.C. lyxanuna' ©, E.SI. Cennoa’

! ®enepanproe rocyapcTBEHHOE GI0KETHOE 0OPA30BATENBHOE YIPEIKACHHE BBICIIETO
oOpa3zoBanus «BopoHexckuil rocyapcTBeHHbIN MequuHcKuil yausepcuret uM. H.H. Bypnenko»,
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Aemop ons nepenucku: O.B. Xonepckas (Smv250587@mail.ru)

Pesrome

AKTyajbHOCTh: VHOUIMPOBAHHOCTh CEKCYallbHO AaKTHBHOI'O HAacCeJIEHUS BUPYCOM
NanuuIoMbl YeIOBEKa — OJIHA M3 CEePbE3HBIX MPOOJEM 3/1paBOOXPAHEHUS] BO BCEM
MUpE, B CBA3H C PUCKOM BO3HHKHOBEHHS 3J10KaUECTBEHHBIX HOBOOOPA30BaHUN IIEH-
KM MAaTKH, BIIaraJivila, BYJIbBbI, IPAMON KUIIKH, IICHUCA, IIOJIOCTU PTa, ITIOTKH, TOP-
TaHu. IMEHHO 1MO3TOMY NPUOPUTETHOMN 3ajlaueil CTaHOBUTCS MPOPUIAKTHKA UHPU-
LMPOBAaHUs BHPYCOM MalWJUIOMBI YEJIOBEKAa — BakUuHaIMA. OTHOCUTENIBHO Majlast
IIPOJIOJKUTENIBHOCTh ITPUMEHEHNs BaKIIMH M UX OTCYTCTBHME B HanmonansHOU mpo-
rpaMMe BaKIMHAIUK SBISIOTCS TOBOJIOM Ui MPOJOJDKAIOIIUXCSA JUCKYCCHI 0 6e3-
OMAaCHOCTH MMMYHU3ALMH, YTO, HAPSLY C BBICOKOM CTOMMOCTBIO BAaKIIMH, OTPaHUY -
BaeT UX WMUpPOKoe ucnoib3oBanue. Leas ucciaexosanus: IIpoananusuposars pe-
3yJlbTaThl BaKIMHAIIMKM, ONMPAACh HA JAHHBIE MCCIICJOBAHHWW MOCIEAHUX JIET, YTO
IIO3BOJIUT Pa3BEATH JIOKHBIC ONACEHUS U YBEIUYUT IPUBEPKEHHOCTD CIIELIUAINCTOB
U HaceleHMs Halled CTpaHbl K MEPBUYHOM NpoQMIaKTHKE paka MIEHKH MAaTKH.
Marepuanbl u MeToabl: HamMu ObUT IpOBeIeH aHaIN3 JIMTEPATYPHBIX JAaHHBIX O pe-
3yJlbTaTax BaKIMHALIMK MPOTHB BHpYyCa MANUIUIOMBI, OMyOJMKOBAaHHBIX 3a MOCIEI-
Hee JecsaTuieTne. beum ucnons3oBansl crieayronme nctounuku: PubMed, E-library,
Scopus. Pe3syabTarhl: AHamu3 JIUTEpaTYpHBIX HCTOYHHMKOB Ha BBICOKOM JIOKa3a-
TEJIbHOM YPOBHE MPOJEMOHCTPUPOBaI 3PPEKTUBHOCT U O€30MaCHOCTh BaKI[MHALUU
OT BHpyCa MalliUIOMbl: OHA BKJIFOYEHA B HALIMOHAJIbHBIE IIPOIPaMMbl UMMYHU3aLUH
B 107 cTpanax mmupa, o JaHHBIM BceMHMpHON opraHu3anyu 34paBOOXPAHEHMS Ha
2020 rog. Ilokazarenn MHGUIMPOBAHHOCTH BUPYCOM MANMJUIOMBI Y€JIOBEKa, 3a00-
JICBACMOCTH AHOTCHUTAIBHBIMU KOHJWJIOMAaMH, LICPBUKAJIBHBIMU HEOILIA3UsAMH, pa-
KOM LIEHKU MaTKH, & TAKYKE OHKOIATOJIOTHEN MHOMW JIOKAIU3aluu, UHAYIHUPOBAaHHON
BUPYCOM NalWIJIOMBl, © CMEPTHOCTH OT 0003HAYEHHBIX OHK03a00JI€BaHUN 3HAYUMO
HIDKE B CTPaHax, I/l BaKIMHALWs IPOTUB BUpYyCa MAlUUIOMBI YEJIOBEKA CTapTOBaIa
HE MEHee 5 JIeT Ha3a/ Ha rocy1apcTBeHHOM ypoBHeE. [Ipu a3toM B Poccuiickoit ®dene-
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Vaccination against human papillomavirus

Stanislav V. Shamarin® ©, Ekaterina S. Dukhanina®®, Elena Y. Sentsova?

pauuu, K 0OJBIIOMY COXKaJeHHUI0, mogoOHas HannonansHas mporpaMMa OTCYTCTBY-
€T, BaKIMHALWs BBIIOJIHAECTCA OINPAHUYCHHO M HCKIIOYUTEIBHO B PaMKaX PEruo-
HAJIBHBIX MPOEKTOB. 3akiiioyeHue: CoOpaHHbIE HaMHU JaHHbIE MOATBEPXKIAIOT d(-
(eKTUBHOCTh BAKIMHALMK [IPOTUB BHPYCa MAlUUIOMbI Y€IOBEKa U JUKTYIOT HE0O-
XOJHMMOCTb BKIIFOYECHMS €€ B JICUCTBYIOIINI, a HE «UAcalIbHbINY HanroHanbHbIN Ka-
neHaapph npoduiakTudeckux npuBUBOK. OpranuszoBaHHas B Poccuiickoit denepa-
IIUM CHCTEMa IIKOJIbHOW BaKIIMHALMN HanboJjee O1aronpusTHa Ui IEPBUYHOM TIPO-
(GWIAKTUKY MaNWIJIOMAaBUPYCHON MH(EKLUH, 4YTO ObLJIO MOKAa3aHO Ha NMpUMEpe ApY-
rux crpad (ABctpanus). [lo nporuosam, UCIOIb30BaHUE BAaKLMHBI B HALLEH cTpaHe
Ha TOCYJapCTBEHHOM YPOBHE IPOJIEMOHCTPUPYET KIMHUYECKYIO U 3KOHOMHUYECKYIO
11eJ1eco00pa3HOCTh B OirKaiie rofpl OT Hayajla IPUMEHEHUs.

KuroueBble cjioBa: BuUpyC MNanuWUIOMbl YEJIOBEKAa; BaKLMHAILMA; BaKLMHA; pPakK
LIEHKU MaTKU

Jnst nmTupoBanusi: EHbKOBA EB, Kucenesa EB, Xomnepckas OB, u ap. Bakuuna-
Ul IPOTHB BUpPYCa MANHMUIOMBI YEJIOBEKa — OCHOBOIIONAraomuil (haktop mnpodu-

JAKTUKU paka Melku MaTku (0030p). Hayunbie pe3ynbTaThl OMOMEIUIIMHCKUX HC-
cienosanuii. 2021;7(2):181-194. DOI: 10.18413/2658-6533-2021-7-2-0-9

Is a fundamental factor in the prevention
of cervical cancer (review)

Elena V. Enkova' @, Elena V. Kiseleva' @, Olga V. Khoperskaya® @,

! Burdenko Voronezh State Medical University,
10 Studentskaya St., Voronezh, 394036, Russia
2 \Joronezh City Clinical Polyclinic No. 1,
10 Revolutsii Ave., Voronezh, 394036, Russia
Corresponding author: Olga V. Khoperskaya (smv250587@mail.ru)

Abstract

Background: Infection of the sexually active population with the human papilloma-
virus is one of the major health problems worldwide, due to the risk of malignant ne-
oplasms of the cervix, vagina, vulva, rectum, penis, oral cavity, pharynx, larynx.
That is why preventing human papillomavirus infection by vaccination becomes a
priority. The relatively short duration of use and lack of vaccines in the National
Vaccination Program is a cause for ongoing debate about immunization safety,
which, along with the high cost of vaccines, limits their widespread use. The aim of
the study: To analyze the results of vaccination, based on research data from recent
years, which will dispel false fears and increase the commitment of specialists and
the population of our country to primary prevention of cervical cancer. Materials
and methods: We analyzed the literature data of the results of vaccination against
papillomavirus published over the past decade. The following sources were used:
PubMed, E-library and Scopus. Results: A high-level evidence-based analysis of the

182
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literature has demonstrated the efficacy and safety of papillomavirus vaccination: it
is included in national immunization programs in 107 countries, according to the
World Health Organization for 2020. The rates of human papillomavirus infection,
anogenital condylomas, cervical neoplasia, cervical cancer, and other localized can-
cers induced by the papillomavirus, and mortality from these cancers are significant-
ly lower in countries where the vaccination against human papillomavirus was
launched at least 5 years ago at the national level. Unfortunately, in the Russian Fed-
eration, there is no such national program, vaccination is limited and carried out ex-
clusively as part of regional projects. Conclusion: The data we have collected con-
firm the effectiveness of vaccination against human papillomavirus and dictate the
need to include it in the current, rather than "ideal”, National Preventive Immuniza-
tion Calendar. The system of school vaccination which is organized in the Russian
Federation is most favorable for the primary prevention from papillomavirus infec-
tion, what was shown by the example of other countries (Australia). According to
forecasts, the use of the vaccine in our country at the state level will demonstrate
clinical and economic feasibility in the coming years from the beginning of use.
Keywords: human papillomavirus; vaccination; vaccine; cervical cancer

For citation: Enkova EV, Kiseleva EV, Khoperskaya OV, et al. Vaccination against
human papillomavirus is a fundamental factor in the prevention of cervical cancer
(review). Research Results in Biomedicine. 2021;7(2):181-194. Russian. DOI:
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BBenenue. OnHUM U3 CaMbIX pacmpo-
CTPAaHEHHBIX BHPYCOB, BCTPEYAIOUIUXCS Y
CEKCYyaJIbHO aKTUBHOTO HACEJICHUS, SBISETCA
BUpyc nanwiioMsl denoseka (BITH). Cratu-
CTHKa IOKa3bIBaeT, YTO OKoJ0 80% >KEHIINH
uHpummpytorcs BIIY B Teuenue xuznu. Oc-
HOBHOM THK 3200J7€Ba€MOCTH MPUXOJAUTCS HA
Hayao monoBoi xu3Hu (B 16-20 1ert). B Te-
yeHue 24 MecdieB OT Je0rTa CeKCyalbHOM
akTUBHOCTH OKoJi0 40% HaceneHus: noasep-
XKeHbl MHQuIupoBaHuto. OTka3z OoT Oapbep-
HBIX METO/IOB KOHTpAIIeTIINU (XOTS U Tpe3ep-
BatuB He Aaer 100% 3amuTel), KypeHue, 3a-
OosneBaHus OpYrMMH WHOEKIHUSIMH, Tepe/a-
ONIMMUCS TOJIOBBIM IyTeM, nenaer BITY
CTOJIb PaCIIPOCTPAHEHHBIM.

HenocpencrsenHoe BiHMsiHME Ha pac-
MPOCTPAHEHHOCTh BHUpYyCa OKAa3bIBAIOT COIU-
QTbHO — JKOHOMHYECKHE, TOBEICHYECKUE U
MEINKO-TUTHeHnYecKue ocobeHHoctu. OTMme-
yaeTcs HEpPaBHOMEPHOE pacIpelielieHHe I10
CTpaHaM — OT CaMOM HHU3KOH 3aperucTpupo-
BaHHOM 4acToThl BcTpewaemoctu BITYH B Uc-
nannu (5% HaceneHus) 10 CpeAHel pacmpo-
CTpaHEHHOCTH B cTpaHax LleHTpanbHON U
HOxHott  Amepuku  (oxomo  17-20%).
Haubonpimas wacrora 3a0oiieBaeMoCTH Ta-

MUJIJIOMABUPYCHON MH(EKIMEeH HaOIrogaeTcst
B Aprentune, Yexun, I'ongypace, Dcronum,
IOxnoit Kopee u Uramuu, roe uHuimpo-
BaHHOCTh >keHIMH BIIY nocturaer 40% wu
ooiee [1].

B Poccuiickoii ®enepannu uHGUIUPO-
BaHHOCTh BIIY B 3aBUCMMOCTHM OT peruoHa
BbIsIBIIEHA Yy 15-35% >KEHILMH, IpUYEM 3TOT
TOKAa3aTeNb BBIIIE Y MAIIMEHTOK, 00CIeI0BaH-
HBIX Ha WH(OEKINH, TepearoIrecs MOJIOBbIM
nytem, — 44,9%. Psgom snuaemuosoruye-
CKUX HAONIOACHUN OTMEYEHO, 4YTO MAaKCH-
MajpHas pacrpoctpaHeHHocTh BITY BbICOKO-
ro M CpPEIHEr0 OHKOT€HHOI'O0 pHUCKa MPHUXO-
JTUTCS Ha KPYITHBIE pETHOHAJIbHBIE U (ere-
pajbHBIE LIEHTPHI.

Taxke mMpokass pacIpoOCTPaHEHHOCTh
ManuIIOMaBUPYCHON MH(MEKINK Cpen Hace-
JIEHUSI TIOATBEPKIAETCS BBICOKOM YacTOTOM
3a00JIeBa€MOCTH  aHOT€HUTAJIBHBIMU  OOpPO-
nmaBkamu. CoriacHo manaeiM BO3, xommde-
CTBO 3a0oneBmInX Bapbupyer oT 160 mo 289
yenosek Ha 100 000 nacenenus. [locne Haua-
Ja TOJIOBOH JKU3HM MPHU MH(DUIIMPOBAHHUH T1a-
MWJJIOMaBUPYCOM aHOTE€HUTAIbHBIE OOpOJIaB-
KM pa3BHBaroTcs 4epe3 2-3 mecsua B 90-95%
CIIy4aes.
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Bupyc nmanwiioMsbl 4enoBeka: KJiac-
cupukaumsi, 0COOEHHOCTH CTPOEHHs, B3a-
HMO/IeiicTBHE ¢ OPraHU3MOM YeJI0OBeKa

[TanunmnomaBupycet  — 310 JIHK-
COJIEp>KaIllieé BHUPYCHI, OOHAPYKHBACMbIE Y
BBICIIMX [TO3BOHOYHBIX, OOIIEH YHCIEHHO-
ctbto Oonee 300 Teicau TunoB. Bce cemeit-
ctBo Papillomaviridae HacuutsiBaet 53 pona,
MPEACTABUTENN TOJBKO 5 M3 KOTOPBIX MOTYT
MOpaXkaTh YeJI0BeKa (alpha-manmno-
MaBHPYCHI, betta-manuioMaBUpychl, gamma-
MaNuIJIOMaBUPYCHI, mupa-TnanuiyioMaBH-
pychl, nupa-nmanwioMaBHpychl). Bcero B
TPYNIly BHPYCOB MAaNMJIJIOMbl  4YeJIOBEKa
BKJIFOUeHO 27 BumoB U Oosee 170 THOOB.
[lITammbl BUpyca, B 3aBUCUMOCTH OT CIOCOO-
HOCTH BBI3BIBaThb HEOIUIACTUYECKYIO TpaHC-
(dhopMaIrio TIOCKOTO DIHUTETHS IIECHKH MaT-
KM, BYJIbBBI, BJAarajidila, a TaKKe aHaJIbHOIO
KaHaJia, pOTOBOM IMOJIOCTHU, IJIOTKH U TOPTaHH,
MOAPA3/ACNIEHbl Ha TPYIMIbl: HU3KOIO PHUCKA
(6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81, 89),
ymepeHHoro (26, 53, 66) u Bbicokoro (16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 u
82) [2].

Bupyc He nmeet 00070YKH U TIPECTaB-
JICH JBYXULEIOYHOM KOJIBLIEBOM MOJIEKYJION
JIHK, oxpyxeHHON OelKOBBIM KarcCHJIOM
HKOCadApUIECKOr (hOPMBI, MPEAOXPAHSIOIIUM
HYKJIIEMHOBYIO KuciaoTy BIIY oT BHemHux
BiusgHu. HecMoTps Ha 3TO, BUpYC TepMOCTa-
OWIEH U JOCTAaTOYHO YCTOWYMB BO BHEIIHEH
cpene. I'enom BIIY conepxkut mopsaka BOChb-
MU TBHICSIY TIap Aa30THUCTHIX OCHOBAHUH M pa3-
JIeNieH Ha TPU OTIMYAIONIUXCS M0 (YHKIUSIM
30HBI: PETYJIATOPHYIO — HEKOJHPYIOUIYIO 00-
nacTh (HEOOXOAMMYIO AJiA Haudana peruihKa-
[IUH), ¥ PAHHIOI U TIO3HIOK 00JIacTH, KOJU-
pyIoIlre COOTBETCTBYOIUE Oenku. «PanHme»
oenku Bupyca (E1 — E7) perymupyrooT pas-
MHOKEHHE BUpPYCa, OTBEUalOT 3a cOOpKY BH-
PYCHBIX YaCTHII, a TaK)K€ UTPAOT 3HAYHMYIO
KJIIMHUYECKYIO pOJib, HApYIIasl aronTo3 U Bbl-
3bIBasi OHKOTPAHC(POPMAIIUIO ATIUTEIHATIBHO-
ro mnacta (E6 u E7). Dkcnpeccust UMEHHO
3TUX T'€HOB UIPAeT OCHOBHYIO pOJIb B IIEPCH-
crenuun BIIY. benku «mo3mHero peruoHa»
(L1 u L2) sBnsroTCcst HEMOCPEICTBEHHO CTPO-
UTENBHBIM MaTepuaioM A (HOpPMHUPOBAHHS
BUPYCHOTO Karcuza [3, 4].

[TopaxxeHne BHPYCOM TI'€HUTAIBLHOIO
TpakTa MPOUCXOAUT MPU MHUKPOTPABMATHU3A-
MM 30HBI TpaHchopMamuu WICWKH MAaTKH.
EanHnyHOe momanaHue BUpYyca MOXET IpH-
BECTU K €ro IMEPCUCTEHUHH B OPraHU3ME M
Pa3BUTHUIO JOOPOKAYECTBEHHBIX 3a00JIeBaHUMN
(OoponaBKM) WM TUCIIA3UU STIHUTENHS B 3a-
BUCHMOCTH OT IITaMMa. B TeueHne nepBbix 6-
12 mecs1eB MOXKET MPOU30MTH SIUMHUHALNS
BUpPYCa U3 OpPraHn3Ma, HO B JAJbHEUIIIEM 3TO
NPaKTUYECKH HEBO3MOXHO M3 — 32 HaJIUYMs
MEXaHM3MOB YKJIOHEHUs BUPYCA MANUIUIOMbI
OT HMMMYHHOM CHUCTEMbI uenoBeka. OTcyT-
CTBHE HapylIEHWH B MMMYHHOH CHCTEME IIpU
HaxoxzaeHun BIIY B opranuszme MOXeT BbI-
3bIBaTh JIMIIb OCCCUMITOMHBIA WH(EKINOH-
HBII TIPOIECC, YTO 0O0YCIOBIECHO ABOJOLMOH-
HO OTJaXEHHBIMH MEXaHM3MAMHU B3aUMOJAEH-
CTBHUS BUpYCa U OpraHu3Ma-xo3suHa [5].

[Ipn uHPUUMPOBAHUM SKCIIPECCUPYIOT-
cq pannue redsl BIIY u HaumHaeTrcs peruiu-
Kalus BHUPYCA, B BEPXHHUX CJOSIX JMUTEIUA
IKCIIPECCUPYIOTCS TO3JHHE TE€HBI U coOHpa-
FOTCS JOYEPHHUE BUPYCHBIE YACTHULIBI — BUPHO-
HbI, TOBTOPSAIOIINE KU3HEHHBIN 1IMKJI BUpYca.
BIIY mHaxomuTcs BHYTPH OSIMTEINAIBHON
KJIETKH, YTO JEJIaeT €ro HEJAOCTYIHBIM s
BO3JEHUCTBUS AHTUTEN. TUTp aHTUTEN B pe-
3ylbTaTe€ €CTECTBEHHOTO HH(PHUIIMPOBAHUS
HHU3KUH M UMMYHHBIA OTBET MEIJICHHBI. B
MECTe MOpakeHUs 0OHAPYKUBAETCS WH(MUIb-
tpamust CD4 T CD8" - TUM(OIIUTOB U MakK-
poaros, MPOUCXOAUT yBEIUUYEHUE BHIPAOOT-
KU TPOBOCHAIUTEIBHBIX ITUTOKUHOB U WH-
OyKIUs HEeUTpanusyromux aHtuten. [laxe
BBICOKHM TPOLEHT T-KJIETOK B OIyXOJEBOH
TKaHU MPU BOZHUKHOBEHUHU paka MIEHKHU MaT-
KM HE MOXKET YHHUYTOXHUTH OIYyXOJb, YTO
MpeAnoaraeT Haluuue HMMYHOCYIPECCHB-
HOT'O OKPY>KECHHUSI.

Mexanusmel ykioHenus BIIY ot uwm-
MYHHOW CHCTEMBbI BKJIOYAIOT: IOJABJICHHE
MEXaHW3Ma IMPE3CHTALMM aHTUTeHa, YCTOM-
YUBOCTh K IIUTOTOKCHYHOCTH, OMOCPEIOBaH-
HOM nUTOTOKCHYeCKUMHU T-mumdbonuTamu,
a0eppaHTHYIO IKCIPECCUI0 MMMYHHBIX (haK-
TOpPOB, TAKUX KaK IMOJaBlieHUEe MHTEep(hepoHa,
MOBBIILICHUE YPOBHSA HHTepielkuHa — 10 u
Tpanchopmupymomero ¢akropa pocra — Bl,
MPUBJICYEHUE HMMYHHBIX KJIETOK, WHTHOH-
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PYIOIIMX UMMYHHBIN OTBET, (HE3peJble JICH/I-
PUTHBIE KJIETKH, TOJICPOTE€HHBIE JCHAPUTHBIE
kietku, T — perynsaropueie kinetku (T. Reg.),
aCCOLIMMPOBAHHBIE C OIYXOJIbI0 Makpodaru
(TAM — tumor associated macrophages) u
KJIETKU-CYIIPECCOPbl  MUEJIOMJAHOTO MPOHUC-
xoxnaenuss (MDSC — Myeloid — Derived
Suppressor Cells)) [6, 7].

OcHOBHBIE BHABI BAaKLUHMH IPOTHB
BITY

Bo3pacraromuii  puck BO3HUKHOBEHUS
OHKOIIATOJIOTMH IIEWKHA MAaTKU U3-3a BBICOKOM
pactpoctpanennoctu BITY nemaer mnpodwu-
JAKTUKY WHQUIMPOBAHUS JTaHHBIM BHPYCOM
MIPUOPUTETHBIM HAINPABIEHUEM B 3]IpaBoO-
OXpaHEHMU MHOruX crpad. llepBuunoi mpo-
¢dunakruxoit nuaduuposanus BITY, a crnemo-
BaTelbHO, M paKa IIEHKHM MAaTKH, SBISETCS
BakiuHanus ot BITYU. DddexktuBHOCTh Bak-
nuH ot BIIY noarBepxkacHa ee BKIIOYCHUEM B
HallMOHAJIbHBIE MPOrPaMMbl HMMYHU3ALUHA — B
107 crpanax mupa no AaHHbIM BcemupHoii
opranmsanuu 3apasooxpanenus 3a 2020 rog,
B 42 U3 KOTOpPBIX NPUMEHSETCS T€HIEPHO —
HEWUTpanbHbIA oaxox [8].

Oxono 70% cimyuyaeB paka IIEHKH MaT-
KM BbI3BaHbl 16 n 18 tunamu BITY. MmenHo
MI03TOMY BaKIMHBI pa3pabaThIBarOTCS IS
npopUIakTUKU B TEPBYIO OdYepedb ITUX
ITaMMOB.

Baknuna mis npodunaktuku BITY 16-
oro u 18-oro THMoOB pa3paboTaHa Ha OCHOBE
PEKOMOMHAHTHOW BUPYCOMOAOOHON YaCTHIIBI,
CTUMYJIMPYIOIIEH BBIPaOOTKH HEHUTpaIu3ylo-
mmx BITY-anTuten, kotopas Oblia nu3odpere-
Ha U CHUHTE3UPOBaHA aBCTPAIUIICKUMHU yue-
HbiMH. KoMmMepueckoe Mpou3BOJACTBO BUDY-
conozoOubeix wacturp BITY (virus — like
particles, VLP) ocHOBaHO Ha 3KCIIPECCHUU OC-
HOBHOT'O KarcugHoro oOeiaka L1 B kieTkax
npoxoked nin HacekoMbix [9]. VLP cxomnsl ¢
npupoaHbiMi BupuoHamu BITY u criocoOHbI
WHYLIUPOBATH BBIPA0OTKY aQHTUTEN
[10]. CeiBopoTounsle aHTHTeNna mupoTHB Ll
MOTYT MepeMenaTbes K CIU3UCTON 000JI0UKe
(meKu MaTKA WIM JPYTUM y4dacTKam), TIie
HoBag wuH(pexkuusa BIIY  welitpanuzyet-
ca. [IpogunakTuueckue BakIUHBI  MPOTUB
BITY moryT Takke MHIyLIHPOBAThH CIEIU(U-
yeckue B-nmumponuTsl maMsTu, KOTOpbIE HT-

paloT posib B JOJITOCPOYHOM TI'yMOPAJIbHOM
ummynutete [11].

Bakuuna ['apnacui sBisieTcsl 4yeThIpeX-
BAJIEHTHOM M, NOMHMMO BBICOKOOHKOI'€HHBIX
16 u 18 TUIOB, JOMOJHUTEIHHO JACHCTBYET HA
BIIY 6 u 11 tumna, xotopeie B 90% ciyudaes
SBIISIFOTCS] IPUYMHONW 00pa30BaHUSI T€HUTAIb-
HBbIX KOHJuIOM [12]. BakuuHa npousBoguTcs
U3 PEeKOMOMHAHTHBIX OCJIKOB Ha OCHOBE Ile-
KapCKUX JPOXOKEH, (hOPMUPYIOMIUX B Jalb-
Hel1eM BUpyconoao0HbIe yacTULbl. Takxe B
CBOEM COCTAaBE OHA COACPKUT ATFOMHUHHMEBBIN
a/IbIOBAaHTHBIN KOMITIOHEHT, CTUMYJIUPYIOILUI
BBIPAa0OTKY raMMa — HHTEp(EpOHa, a TaKKe
T-kneTouyHbli MMMYHHBIH OTBET Ha Oenok
L1 — ocHOBHOI CTPYKTYpHBIN O€JOK Karcuja
BUpYyCa NanWUIOMbl yesoBeka. Vcnomb3yercs
JUIsl BaKIIMHALIMY JI€BOYEK M KEHIIMH OT 9 10
45 ner, a Tak)Ke MaJIbYMKOB M MYXUUH B BO3-
pacte oT 9 5o 26 ner. Beenenue ocymiecTBis-
eTcs BHYTPUMBIILIEYHO B Jo3e 0,5 Mi B Jeib-
TOBUJHYIO MBILIIy WIH BEPXHEHAPYKHYIO
HIOBEPXHOCTh CpeIHEel TpeTH Oepa.

PekoMOuHaHTHAsE JByXBaJeHTHAs Bak-
nuHa llepBapukc paszpaGorana g npodu-
JaKTUKU MHpuUUMpoBaHus 16 u 18 mrammamu
BITY. OHa npou3BOIUTCS Ha OCHOBE KJIETOY-
HOM  KyJAbTYyphl  KalyCTHOW  O€NISIHKHU
(Trichoplusia ni), B KOTOpPYIO BBEIEH PEKOM-
OuHaHTHBIN OakynoBupyc. B pesynbpraTe mo-
Jdy4eHHble mpoTeuHsl L1 oumnmarorcs, ¢puib-
TPYIOTCS U COOMPAIOTCSI B BHPYCOIOI00HbBIE
YacTHULIBI,  BOCIIPOM3BOMAIIUE  CTPYKTYPY
HacTosuero Bupyca. Takum oOpas3oM, BUpPY-
COMOJIOOHBIE YACTULBI MHMUKPUPYIOT TOJ
CTPYKTYpy Kamncujaa BUpHoHa. B ocHoBe Bak-
LIUHBl HAXOJHUTCSA aabIOBAaHT — 3-0-Ae3allui-
4'-moHodochopun aunuax A U aTIOMUHUS
TUAPOKCUA JUIsl YCUJIEHUsSI HMMYHHOTO OTBE-
Ta. JlaHHasi BakIMHA, COTJIACHO MHCTPYKIUH,
MOAXOIUT JUIsl A€BOYEK M KeHIUH oT 10 no
25 ner. CxeMa BakIMHAIIMU BBIOMpAETCS B
3aBMCHMOCTH OT Bo3pacTa: y nereit ot 9 o 14
JIeT IPOBOAST BaKLMHAIMIO JBYMS J103aMH B
0 u 6 MecseB; y MOAPOCTKOB M B3POCIBIX (C
15 ner u crapie) pekoMeH0BaHa CTaHAAPT-
Has cxema u3 Tpex 103 B 0 — 1 — 6 mecsnes.

C 2014 roga pazpenieHa K UCIOJIb30Ba-
nuto FDA (Food and Drug Administration,
VYnpaBieHne o KOHTPOJIIO 32 IPOAYKTAMU U
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JeKapcTBaMM B cocTaBe MUHUCTEPCTBA 37pa-
BOOXpaHCHHsI M CONHAIBbHBIX Cciayk0 CIIIA)
NeBSTUBAJICHTHAs BakmuHa [apmacun — 9,
npodunaktupyoomas uHdunupoanne BITU
6,11, 16, 18, 31, 33, 45, 52, 58 tunos. B oc-
HOBE TaK)K€ HCIOJIb30BaHbl PEKOMOMHAHTHBIE
nporeunsl L1, naromue ocHOBY JIsi BUpPYCO-
mofoOHOM yacTuIpl. BakumHa paspemnieHa K
MIPUMEHEHUIO I€BOYKAM U JKEHIUHAM OT 9 110
26 mer, mampuukaM ot 9 mo 15 nmer. Tak xe,
KaK W JUIsl APYTUX BakKIMH, BaKI[MHAIIMS BO3-
MOKHa 10 Tpexao3Hou (0 — 2 — 6 MecsIeB)
win Byxno3Hoi cxeme (0 — 6 wmecsie). B
Poccuu nannas BakimHa HE 3aperHCTPUPOBA-
Ha. Y OEepeMeHHBIX JKEHIIWH IpPUMEHEHUE
BaKI[MH HE PEKOMEHIYETCsl, TOT/Ia KaK MEepUoj]
JIAKTallUUd HE SBJSETCS MPOTUBOIOKA3aHUEM
JUTSI BaKIIMHAITAH.

Bakuuner npotu BIIY 16 u 18 Tumnos
CHIDKAIOT 3a00J1€eBa€MOCTh HE TOJIbKO HHBA-
3UBHBIM PaKOM ILIEHKH MaTKu Ha 66%, a Tak-
ke pakoMm anyca (Ha 79% ciydaeB), opoda-
pUHreanbHbIM pakoM (Ha 60% ciydaeB), pa-
koM Brarasmma (Ha 55% ciydaeB), pakom
nojioBoro wieHa (Ha 48% ciyuaeB) U pakoM
BynbBbl (Ha 49% cnyuaeB). IIpodunakTrka
emie 5 tunoB BIIY BBICOKOrO OHKOIE€HHOIO
pucka (31, 33, 45, 52, 58) MOXeT CHU3UTH
3a0051eBa€MOCTh ~ MEPEUYUCIEHHBIMH  BBIIIIE
dbopmMamu paka JomnonHUTENbHO Ha 4,2%-
18,3% [13].

KoHCynbTaTUBHBIM KOMHUTET MO Ipak-
tuke ummyHmu3anuu (ACIP — Advisory Com-
mittee on Immunization Practices) pexomen-
AyeT IUIAHOBYI0 MMMYHM3alU0 npotus BITY
B Bo3pacte 11 mnm 12 ner, BakiuHanus Mo-
XKeT poBoanuThes ¢ 9 net. B nrone 2019 rona
ACIP pexoMeHI0BaJl BAaKIMHALIMIO TMPOTHUB
BIIY Bcem nunam B Bo3pacte A0 26 JeT /aBa-
x761 [14]. B nexabpe 2019 roga 6simu omyo6-
JTUKOBaHBI JaHHBIE 00 albTEPHATHUBHBIX CXe-
Max BBEJCHHUS BAaKIMHBI B KadecTBE | 03Bl
JUISL TIPEIOTBpAIlCHUs] TIEPCUCTUPYIOUIEH HH-
dbeximu [15].

¢ PeKTHBHOCTL BAKIMHALMH MNPO-
TuB BITY

D hekTHBHOCT, U 0E30IaCHOCTh BaK-
UMHAIMU  OBLTM  HCCIENOBaHbl KPYMHBIMU
pPaHAOMM3UPOBAHHBIMH  KOHTPOJIIUPYEMBIMU
UCCIIETOBAaHUSIMH.

Campiii  ObICTpBI  BUAUMBIA 3¢ ekt
HabmoaeTcsl B MpOUIaKTHKE aHOTCHUTAIb-
HbIX KonawioMm. B Kanane 3aboseBaemocTh
cHu3wiach Ha 45% B teuenue 10 net npume-
HeHus nporpaMMsel BakunHauuu. B 2019 rony
MOJIy4eHbl pPe3yJbTaThl MeTaaHaiu3a, 0000-
LIMBIIETO HCCIIEIOBaHUS O PacIpOCTPaHEH-
Hoctu BITY u BITY-accomuupoBaHHbIX 3200-
JeBaHM, Tlle TaKKe paccMaTpUBAIOTCS pe-
3ynbTaThl UMMYHHU3aLUU IPOTUB NalWIJIOMa-
BUPYCHOM MH(EKIuHU B 14 pa3BUTHIX CTpaHaX,
B KOTOpPBIX OHa ObLIa HayaTa HE MEHee 5 JIeT
Ha3zan. [lodydeHHble JaHHBIE CBUAETEIb-
CTBYIOT O TOM, YTO B LI€JIOM pPaclpOCTPaHEH-
HOCTb OCTPOKOHEUHBIX KOHIMJIOM Y >KEHIIMH
cHu3MiIacb Ha 67% B BO3pAacTHON rpymime
15-19 ner, na 54% — B Tpymme >EHIIMH
20-24 ner u Ha 31% — B BO3pacTHOU TpyIIe
25-29 ner [16-19]. Kpome 3TOro, MOMOIHU-
TENbHO 3a(UKCUPOBAH IOJOKUTENbHBIN IIO-
OyJASHUOHHBIN AP(GEKT y MYKYHUH COOTBET-
CTBYIOILIMX BO3PACTHBIX KaTeropuii [20].

B ABcrpamum — OJHOW U3 TEPBBIX
CTpaH, TJe Obula BHEIpEHA BaKI[MHA MPOTUB
BIIY, 3aboneBaeMOCTh pakoM ILIEHKH MAaTKU
CHU3MJIach MPAKTUYECKH B 3 pasa.

IlepBoe nBoifHOEe ciemoe manebo-
KOHTPOJIMPYEMOE pPaHIOMHU3UPOBAHHOE HC-
ciefoBaHue  A(PQPEKTUBHOCTH  YEThIpEXBa-
nentnort Bakimael — FUTURE | (Females
United to Unilaterally Reduce Endo / Ecto-
cervical Disease I). [dns atoit pabotel B 62
UCCIIEJIOBATENbCKUX IIEHTpax u3 16 crpan
Mupa Obuto HaOpaHo 5455 KEHIIUH B BO3-
pacte ot 16 10 24 net. OTu manueHTKu ObLIN
PaHIOMU3HPOBAaHbI HA 2 TPYIIIBI — KEHILUHBI,
KOTOpBIX BaKIMHUPOBAIM, W KOHTPOJbHAs
rpynna, noiy4aBmias ruiane6o. Baxnumnanus
MIPOXOJMJIa 110 cXeMe: JeHb | — Mecsan 2 — Me-
cian 6. B xaxnoil u3 rpynn ObUTH BbIAEIEHBI
MOJTPYIIBl MAlMEHTOK, HHQUIIUPOBAHHBIX
BIIY no nawana wmccnenoBanus. JIJIsi OIEHKH
3¢ (GEKTUBHOCTH aBTOpPHI paccMaTpuUBaId 2
OCHOBHBIX KpUTEpPHUS: YaCTOTy Pa3BUTHS aHO-
TeHUTAIBHBIX OOPOJIABOK, paka M HEOIUIa3uu
BYJIbBBl M BJarajuilla ¥ 4acTOTy pPa3BUTHS
LEPBUKAIIbHBIX MHTPA3UTENNATBHBIX
neorntazuit (CIN 1-3) u paka in situ. Cormac-
HO TIOJIyYCHHBIM JaHHBIM, 3()()EKTHBHOCTH
BaKIIMHBI y MAlMEHTOK, paHee He WH(ULIUPO-
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BanubIX BIIY, cocraBuna 100% kak B OTHO-
LICHUU JUCIIJIACTUYECKUX M3MEHEHUMN LIEHKH
MAaTKH, TaK U B OTHOILLIIEHUU aHOTCHUTAIBHBIX
MOPAKEHUM. Y MalMeHTOK C W3HAYaJbHO
BIIY — nonoXUTENbHBIM CTaTyCOM BaKLIMHA-
LMs B OTHOUIEHUU BYJIbBAPHBIX U ME€pUAHATIb-
HBIX nopaxeHuit 3¢dexruBna Ha 73% (95%
I ot 58 no 83), nepBUKaIbHBIX HEOIUIA3UN —
Ha 55% (95% AU, ot 40 no 66) [21].

FUTURE Il (Females United to Unilat-
erally Reduce Endo / Ectocervical Disease Il)
TaKKe SIBIISIETCA IBOMHBIM CIIETBIM IUIaedo —
KOHTPOJIUPYEMBIM UCCIIEJOBAHUEM. Y YEHBIMU
onleHUBaJIaCh 3(H(HEKTUBHOCTH MPOPUITAKTUKA
YEThIPEXBAJICHTHOW  BAaKIIMHOW  HEOIUIa3Hil
IIerky MaTku, Be3BaHHBEIX BITY 16 u 18 TH-
noB. JIBeHaaaTh ThICAY JKEHIIMH ObUIH CITY-
YaifHBIM 00pa30M BBIJICJICHBI B 2 TPYIIIBL: OC-
HOBHAs, T'Jie MalUEeHTKUA ObUTN BaKIMHUPOBA-
Hbl YETHIPEXBAJCHTHOW BAKUHUHOW IO TpEX-
JIO3HON cXeMme, U rpylia KOHTPOJIs, B KOTO-
POl JKEHIIMHBI MOTYYNIIH T1anedo. B mepBoit
rpynne Obutd chopMHupOBaHBI 2 KOTOPTHL: A,
Kkyna Bouutd BITY-HauBHBIE manueHTKH, U B,
BKJIIOUMBIIYIO HHQPUIMPOBAHHBIX BHUPYCOM
)eHIMH. B koropre A BakiuHanus mpeaoT-
Bpatuia 98% HOBoOOpa3oBaHUH IIEHKH MaT-
KU, BEI3bIBaeMbIX 16 1 18 tumamu BITY: B oc-
HOBHOHM Tpymme 3aperucTpupoBaH | ciydaii
LIEPBUKAILHONW HEOIUIa3uH, a B TPYIIE KOH-
Tpons — 42 ciyyvas. [Ipodunaktruueckuit >¢-
(dexkT B Tpymnmne MalMeHTOK C HM3HAYaIbHBIM
BITY nonoXuTeabHBIM CTaTycOM ObLT MEHb-
me: Ot mpenotBpamens 44% (95%, 1A
26—-58) mucmiaacTUYECKUX M3MEHEHUH MICHKH
Matku. Cpean BaKIIMHUPOBAHHBIX IKEHIIMH
OBLTO BBISIBIIEHO 83 ciydas, a B TpyIIe IJia-
1ne6o — 148 ciy4yaeB M3y4aeMoro MaToJIOTH-
4ecKoro coctosiuus [22, 23].

B 2019 romy Obu1 omy6nukoBan Ko-
KpEHHOBCKUH CHCTEMHBIH 0030p MO JaHHBIM
1o 27 centsops 2018 roma «CpaBHEeHHE pa3-
JUYHBIX THUIIOB BAaKLMUH MPOTUB BHpyca Ma-
nusioMbl yesoBeka (BITY) u cxem mo3upoBa-
HUS Uil TPOUIAKTHKN 3a00JIeBaHUM, CBSI-
3aHHbIX ¢ BITY, y *EeHIIUH U MY>KYHUH», B KO-
TOPOM CYMMHUPOBAHBI PE3YJIbTAThl MPOBEICH-
HBIX 110 BceMy Mupy 20 paHAOMU3UPOBAHHBIX
KOHTPOJIUPYEMBIX HUCCIEIOBAaHUN C y4acTHEM
31 940 yenosek [24]. O 3amuTe OT LEPBHU-

KQJIBHOW HWHTPA’IUTEINAIBHON HEOIUIa3uu
(CIN2 +) nezaBucumo ot tuna BITY coobmia-
JOCh B MATH UCCieA0BaHMAIX. Bakunnamms
TpeMmst no3amu cHuzuia puck CIN2 + B cpen-
HeM Ha 60%, aHamoru4HbBIN P PeKT nomydeH
OT BakKIIMHALIMKM OJHOM /10301 JBYXBaJE€HTHOU
BaKIMHBI. Pa3Hble pe3yibTaThl P 3aIIUTE OT
CIN3 + nezaBucuMmo ot tuna BITY nmokazaiu
BaKIIMHBI: IBYXBaJCHTHAsI CHIXKAET PUCK cpe-
1 MOJIONbIX keHIHH (oT 16 mo 26 ner) B
OoJbIIel CTENEHH B CPAaBHEHUM C YETHIPEX-
BaJICHTHOM [25].

Bropuynas mnpoduiakTuka paka
e KU MAaTKHU

Hcnonb30BaHue BaklMHBI B Pa3BUBAIO-
IIMXCsI CTpaHaX OTPAHUYCHO BBHJY BBICOKOU
CTOMMOCTH M CIIO)KHOCTH BHEJIPEHHS B IPO-
rpaMmbl  BakuuHanuu. I[loatomy, mnomumo
BaKIIMHALIMKA OTPOMHYIO POJIb B MPO(UIAKTH-
K€ paKa urpaer AMarHoCTUKAa, a TOYHEE CKPH-
HUHTOBbIE TporpaMMbl. CKpUHUHT, OCHOBaH-
Hblil Ha onpenenenun JHK BIIY u ucnons-
3yeMbIi B Ka4Y€CTBE OCHOBHOIO B Psii€ CTpaH,
MoKasaj 0oJbIIyI0 3PPEKTUBHOCTL B CpaBHE-
HUU CO CKPUHUHTOBOHM MpOrpaMMol, OCHO-
BAaHHOW Ha ITUTOJIOTMYECKOM HCCJIEIOBAHUHI
[26, 27, 28]. Tak peTpOCIEKTHBHBIA aHATU3
pPe3yIbTAaTUBHOCTH TIOJIXOJIOB K BTOPUYHOMN
npoduIaKkTUKe paka MIeMKH MaTKu Mpoje-
MOHCTPUPOBAJl  CIEAYyIOIIEe:  OTCYTCTBHE
CKpHMHHUHIA NPUBEIO K 8,34 JIeTaJbHbIM HCXO-
nam Ha 1000 xeHIIMH, TPUMEHEHHUE ITUTOJIO-
THYECKOTO CKpUHHMHTA Kaxple 3 roma — 0,76
Ha 1000 >xeHUIMH, NEPBUYHOE TECTUPOBAHUE
Ha BIIY BBICOKOrO KaHUEPOTEHHOIO pHUCKa
(High Risk — HR) uim coBMecTHOE TECTHPO-
BaHME KaXKJple S5 €T, HauMHas C BO3pacTa
30 ser — 0,29 u 0,30 cmeprel OT paka MEHKH
Matku Ha 1000 xeHmH cooTBeTcTBeHHO. He
CTOWT 3a0bIBaTh, YTO BaKI[MHAIUS JIOJDKHA
MPOXOAUTh TAPAIEIbHO C LIEPBUKAIBHBIM
CKPUHHMHTOM M HE MOXET €ro 3aMeHUTH [29].

Hannuue mnpoduiakTuuecKkux BaKIMH
HE pemaer mpolieMy OTCYTCTBHS JIUIICH3U-
POBaHHBIX  TepamneBTUYEeCKUX. MneanbHol
MHUIICHBIO JUIsI TEpAleBTUYECKUX BaKIUH (TaK
ke, KaKk U I UMMYHOKOMIIETEHTHBIX KJle-
ToK) ipotuB BITY u acconmupoBaHHBIX C HUM
MOPAKEHUM SBIIAOTCSA OHKoNporenHsl BITY
E6 u E7, npuHumaromre HEmoCpeACTBEHHOE
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yuactue B Mmanurauzauuu [30, 31, 32]. Ha
panHeM dtarie reH E2 BwIMonHSAET (QYHKIIHIO
cynpeccopa TPaHCKPHUIIMU OHKOreHoB E6 u
E7. Ilo3:xe nmpoucxoauT aKkTUBALUS SKCIIpec-
CUU BUPYCHBIX OHKOTE€HOB, BOZHHMKAIOT OYaru
TpanchopMauu M 00pa3yrTCs IEPBHKAIb-
HbIE HWHTpa’IUTEHANIbHBIE HeoIula3uu (Io-
CJIeIOBaTEIbHO: C1ab0oi, YMEPEHHOU M TshKe-
noit crenenu) (CIN I, CIN II, CIN III, coot-
BeTCTBeHHO). 1 npeanvHas TepamneBTUYECKAS
BaKIIMHA JTOJDKHA BO3JIEHCTBOBATh TaKKe U Ha
skcrpeccuto 6enkoB E1 u E2, cnocoOctByst
WHIYKIUKA CHeU(pUIEecKuX T-KIeTok Tuma 1
U [IUTOTOKCUYECKUX JIMM(OIUTOB, JIEHCTBUE
KOTOPBIX HANpaBJI€HO HAa YHUYTOXKEHUE HWH-
(UIIUPOBAHHBIX M 3JIOKAYECTBEHHBIX KIIETOK
[33]. Ho Ha naHHBII MOMEHT 3TH BaKIUHbI
HaxOoJsTCs Ha SKCIIEPUMEHTAIILHOU CTaIUH.
be3onacnocTs BakuuH nporus BITY
HecmoTpst Ha noxazaHHyrO 3>(QQeKTHB-
HOCTh BakiuH ot BITY, Bompockl Ge30macHo-
CTH BaKIMHAIMKM JI0 CUX IOP OCTAIOTCS AMC-
KyTabeInbHBIMU, YTO HE UMEET Moja co0oil oc-
HOBaHMM. [IepBble IpOrpaMMbl UMMYyHHU3ALHU
cTapToBaiu emie 14 neT Ha3zag M HAKOIUIEH
3HAYUMMBIM OMBIT MTPUMEHEHUS BaKIMH. Pa3y-
MEEeTCs, PUCK BO3HMKHOBEHHUS HEKEIaTelb-
HBIX ITOCTBAKIMHAJIBHBLIX SBJICHUI SBIISETCS
BAKHBIM aCIEKTOM HCIOJIb30BaHUS MMMYHO-
npenapara, B CBA3M C 4YeM JaHHOMY BOIIPOCY
ObUTIO yneneHo ocoboe BHHMMaHue. B xome
KIMHUYECKUX HWCIBITAHUN BCe HEKeIaTelb-
Hble SIBICHHUS ObUIM 3a(UKCUPOBAHBI, CBA3b
WX C BaKIMHaIMeW ObUIa MpoaHAIM3WPOBaHA.
K nambonee yacto BcTpeuaeMbIM MOOOYHBIM
MOCTBAaKIMHAIBHBIM  3QQeKTaM OTHOCSTCS:
TOJIOBOKPYKE€HUE, 0OMOPOKH, CyCTaBHBIE 0O-
T, TaCTPOMHTECTUHAIBLHBIE CHUMIITOMBI, JIH-
XO0pajKa, 3y/, Chlllb Ha Koxe. [Ipu mpumene-
HUM YETBIPEXBAJICHTHOW BAKIIMHBI OTMEUYEHBI
TaKWe MECTHBIE PEaKIuu, KaK 00Jib, OTEK, TH-
nepemMus, a Takxke 3ya U (OpMUPOBAHHE Te-
MaroMbl. CaMbIM pacpOCTPAHEHHBIM HeEXe-
JATEIbHBIM SIBJICHHEM TIPU HCIOJIb30BaHUHU
JIBYXBAJICHTHOW BAKIMHBI SIBJISUIACH TOJIOBHAS
601p. CrenyrmuMu 0 YacTOTE SBIISIIUCH
MOBBIIICHUE TEMIlepaTypbl Tena, TOIIHOTA,
TOJIOBOKPYKEHHE, a TaKXe 0O0JIb U OTEK B Me-
CTE€ HUHBEKIUU. TeM He MEHee CYIIECTBYET
pa3HHIA B BBIPAKEHHOCTH OOJIC3HEHHOCTH B

MECT€ BBEJICHUSI YETHIPEXBAJCHTHON U ABYX-
BaJICHTHOW BaKIIMHBI: OHa cocTtaBmia 24% u
6,9% COOTBETCTBEHHO. 3a BpeMs HCIIOIb30-
BaHUA BakIMH B TeueHue 12 net B Utanuu He
OBLIIO BBISBIICHO HOBBIX MOOOYHBIX SIBJICHHMA
[34, 35, 36]. Bce ucnosp3yeMbie B HACTOSAIIIEES
Bpemsi BakuuHbl — Gardasil 9, Gardasil, u
Cervarix, go nuneHsupoBanus FDA mpomuin
yepe3 JJIMTENbHbIE  PaHJAOMU3UPOBAHHbBIE
clenble MIane0o-KOHTPOIUPYEMBIE HCCIIENO0-
BaHus. B mocTnuieH3uoHHBIH mepuon 6e3-
OTAaCHOCTh 3TUX BAKIMH ObLJa MOJATBEPKICHA
Ipy pyTUHHOM npuMmeHenuu [37, 38, 39].

JKOHOMHYECKAsA OlleHKa BaKIHHA-
muu nporus BITY

['pynnoit OTeyecTBEHHBIX aBTOPOB Obl-
Ja TpoBeJeHa OlIEHKa YKOHOMUYECKOU Iierne-
CcOoO0pa3HOCTH BaKIMHAIIMM B HAIICHl CTaHe.
Onupascb Ha CBeJCHHS, OIYOJIMKOBAaHHBIC
HAy4YHO — MCCJIEIOBATEIIbCKUM HHCTUTYTOM
onkoJyioruu umenu I1.A. I'epuiena 3a 2016 ron
(mokazatenu 3a00JIEBAEMOCTH, CMEPTHOCTH),
OBUTH TpOaHAIM3UPOBAHBI MpPsMbIe (CBS3aH-
Hbl€ C JICYEHHEM) U HempsMble (BpeMeHHas
HETPYAOCIOCOOHOCTh, YUCIO HEPOKICHHBIX
JeTel) SKOHOMHYECKHE 3aTpaThl CTpaHbl Ha
60ps0y ¢ BITY — unbekuuii: npsamoii yuepo
cocraBun 1,916 mupna. pyonel, HenpsaMon —
61,705 mupa. pyb6neit B roa. 3a roj mo BUHE
BIIY crpana He nonydaer 1575 nereir. Mero-
JIOM MaTEeMaTHYECKOTO MOJEIUPOBAHUS Obliia
OIICHEHA BBHITOJa MCIOJIb30BaHUSI TIEPBUUHOM
npo(UIAKTUKU: TPU YCIOBUU OXBaTa BaKI[U-
Hanuer 70% neBoYeK SKOHOMHUUYECKHE TOTe-
PY MOKHO COKpaTuTh Ha 41,729 Musnapios.
A ecnu cuuTaTh B UEJOBEYECKUX KHU3HSX, TO
4841 >XeHIIUMHBI B TOJl OCTAHYTCS JKUBBI, PO-
narcs 1100 pereit. Ilpu sToM 3aTpaThl Ha
1 3aKOHUYEHHBIN cly4yail BaKIMHALIMK COCTaB-
nsiet Beero 13 327 py6neit [40].

3akiaouenue. IlomydyeHHble JaHHbBIE
MOATBEPKIAOT dPHEKTUBHOCTh BaKIIMHAITUH
MPOTUB BUpYCa MANUIIIOMbl YeJIOBEKA U JIUK-
TYIOT HEOOXOJUMOCTh YBEIWYEHHUS OXBaTa
nepBUYHON npodunakTukol HaceneHus Poc-
cuu. OpranuzoBaHHas B Poccuiickoit ®dene-
pauuyd  CUCTEMa IIKOJbHOM  BaKLMHAIUU
HauOosiee OmarompusiTHA IS TEPBUYHOM
NpoUIAKTUKY TaNuIOMaBUPYCHOM HH(pEK-
LMY, 9YTO OBLIO TIOKAa3aHO Ha MpUMEpe APYTUX
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ctpal (ABcrpanus). Ilo mporHosam, ucrnoss-
30BaHME BaKLUHBI B HAllleil CTpaHe Ha rocy-
JApCTBEHHOM  YpOBHE  IPOJEMOHCTPUPYET
KJIMHUYECKYI0O U SKOHOMHYECKYIO IIeJIeC000-
pasHOCTh B OmmKaifime rofsl OT Havaia
IIPUMEHEHHUS.
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Pe3rome

AKTyaJIbHOCTB: B HacTosiiiee BpeMsi HENPEPHIBHO YBEINYMBACTCSA YMCIIO MALUEH-
TOB C XpOHUYECKOH cepaeuHoil HegocTtarouHoCcThi0 (XCH) moxkuiioro u ctapueckoro
Bo3pacTa. CUHJPOM KOTHUTHBHBIX PacCTPOICTB sIBISETCS OJHUM M3 Hamboiiee pac-
IIPOCTPAHEHHBIX B repuaTpuueckoi mnpaktuke. Ilpu 3TOM Hammyue KOTHUTHBHBIX
HapyIEeHUH B 3HAYMTENBbHOM CTENEeHH COCOOCTBYET HApYIICHUIO TEpalUM y TMalu-
eHToB ¢ XCH. leanb ucciaenoanus: V3yueHme pacupocTpaHeHHOCTH KOTHUTUBHBIX
HapyIICHUH y MalueHToB 65 JIET U cTapIlie C CUCTOJINYECKONW XPOHUUYECKOU cepled-
HOM HEIOCTaTOYHOCTBIO, BBISBJICHHE NPEIUKTOPOB KOTHUTHUBHOM AUCYHKUIMU B
JTaHHOH rpynne OonbHBIX. MaTepHuabl 1 MeToAbl: OCHOBHYIO IPYIIY COCTaBHIU
nanuenTsl 65 net u crapme ¢ XCH (n = 240) co cHmwkenuem (pakiuu BeIOpoca
(®B) menee 50%. [lepByto KOHTPOJIBbHYIO IPYIILY COCTaBUIM OOJIBHBIE C CEPIEUHO-
COCYAMCTBIMH 3a00JIEBaHUSMU TOTO K€ BO3pacTa 0e3 NMPU3HAKOB CEpACYHON Hemo-
cratogHocTy (n = 200); BTOPYIO KOHTPOJIBHYIO TPYINIy — HMAIMEHTBI C CUCTOIMYE-
ckoii XCH co camxennoit ®B (OB menee 50%) ne crapmie 55 ner (n = 200). Pe-
3yabTarbl: Cpenu nmanueHToB OCHOBHOM Ipymnmbl 82% OONBHBIX UMEIOT KOTHUTHB-
HbI€ HapYIIEHUs] pa3JIMYHOMN CTETIEHN BBIPAXEHHOCTHU. Y OOJIbHBIX OCHOBHOM IPYIIIBI
oTpesieNsaeTcsl T0CToBepHOoe cHinkeHue OamioB MMSE mo cpaBHeHHIo ¢ obenmu
KOHTPOJIbHBIMU Tpynnamu. BplsiBieHa A0oCTOBepHas MpsMasi KOPPENsLus MEXITY
6amutamu MMSE u @B, oGpartHas koppemnstuus mexnxy MMJIDK, unnexcom crapue-
ckoit acrennn SHARE u 6anmnamu MMSE. HaubGonbiiei cusoii obiagaer B3auMo-
ces13b @B u MMSE (R Cnupmena = 0,84; p <0,00001). Camxenne ®B<43% y
OOJILHBIX OCHOBHOM T'PYIIIbI XapaKTePU3yeTCs HAIUYUEM KOTHUTHBHBIX HapYIICHUM
C YYBCTBHTEIHHOCTBIO 96,94% u cneuuduunocteio paBaoit 90,91% (p <0,0001).
3akarovyenue: KorautuBHas JUCHYHKIMS MPEICTaBICHA Y OYEHb 3HAYMTEIHLHOTO
yricna 6onpHBIX ¢ XCH moxxumoro u crapueckoro Bospacta. [Ipu 3ToM BepOSTHOCTH


http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3480-5849
https://orcid.org/0000-0003-2251-6625
https://orcid.org/0000-0001-5580-1102
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3480-5849
https://orcid.org/0000-0003-2251-6625
https://orcid.org/0000-0001-5580-1102
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3480-5849
https://orcid.org/0000-0003-2251-6625
https://orcid.org/0000-0001-5580-1102
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3480-5849
https://orcid.org/0000-0003-2251-6625
https://orcid.org/0000-0001-5580-1102

Kpamxoe coobuenue 3apyockuii AA, u op. Koenumusnas oucynxyus y nayuenmos ... 196
Short message Zarudsky AA, et al. Cognitive dysfunction in elderly patients ...

HAIMYUSl KOTHUTUBHBIX HAPYIICHUH MPSIMO MPOTOPIIMOHATHFHA BETUYMHE CHUKCHUS
OB.

KiroueBble cjoBa: cepicuHas HEAOCTATOYHOCTh, KOTHUTHBHAS JUCHYHKIIUS,
dpakums BeIOpoca

HMus murupoBanms: 3apyackuii AA, Ilepyukas EA, Ilepyukuit JIH. KoruutusHas
TUCOYHKIUS Yy MAMEHTOB C XPOHUYECKONW CHCTOIMYECKON CepaeuHOi HET0CTaTou-
HOCTBIO TOKWJIOTO M CTapuyeckoro BospacTta. Hayunble pe3ynbTaThl OMOMEIUIIMH-
ckux uccnempoBanuii. 2021;7(2):195-201. DOI: 10.18413/2658-6533-2021-7-2-0-10

Cognitive dysfunction in elderly patients
with chronic systolic heart failure
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Abstract

Background: Nowadays, we can see a rapid increase in systolic chronic heart failure
patients. Cognitive decline is one of the most frequent and important among geriatric
syndromes. Cognitive dysfunction of patients with CHF may lead to mismatch in a
therapy prescribed. The aim of the study: To estimate prevalence of cognitive dys-
function in elderly patients with CHF, analyzing cardiac predictors of cognitive de-
cline in this group of patients. Materials and methods: 3 groups of patients were
examined. 240 patients with CHF with depressed EF 65+ years old were included in
the main group. 2 control groups were presented: one group with patients 65+ years
old with no evidence of heart failure (n = 200), another one — patients with systolic
CHF (EF<50%) less than 55 years old (n = 200). Results: 82% from patients with
systolic CHF had cognitive dysfunction. Patients in the main group had significantly
lower MMSE score values compared to both control groups. We have observed a
significant direct correlation between EF and MMSE value, an inverse correlation
between MMSE and IMMLV, MMSE and SHARE frailty index. EF < 43% in the
main group of patients is related with cognitive dysfunction with a sensitivity =
96.94% and specificity = 90.91% (p <0.0001). Conclusion: Cognitive decline is very
common in patients with systolic CHF >65 years old. Prevalence of cognitive decline
is directly related with a value of EF.

Keywords: heart failure; cognitive dysfunction; ejection fraction

For citation: Zarudsky AA, Perutskaya EA, Perutskiy DN. Cognitive dysfunction in
elderly patients with chronic systolic heart failure. Research Results in Biomedicine.
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Beenenune. XpoHuueckas cepaeyHas npo0JsieM COBpeMEHHOW MeauiuHbl. [lpu sToM
HenoctatrouyHocTh (XCH) — omHa u3 Bemymmx COBEPIIICHCTBOBAHUE METOJIOB TMPO(UIAKTHKHI
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CEp/IEYHO-COCYMCTBIX COOBITHI U YBEIUYEHUE
IIPONOJDKUATENBHOCTY JKU3HU TPUBOAMUT K HE-
npepeIBHOMY pocTy umcna OombHbIX ¢ XCH
MOXXWIOro M crapueckoro Bozpactra [1]. Ilo
BCEM CYHIECTBYIOLIMM IPOTHO3aM, KOJIMYECTBO
TaKuX IALUEHTOB BO BCEM MHpPE U B HaUleh
CTpaHe JJOJDKHO HEYKJIOHHO pactH [1, 2].

B mnocnennue pecATHneTHs DOCTUTHYT
CEPbE3HBIN MPOTPECC B BEACHUU NALIUCHTOB C
XCH co CHM)XEHHOH COKpaTUMOCTBIO MHO-
kapaa JDK. CoBpeMeHHass MeaMKaMEHTO3HasI
Tepanusi, JOMOJHUTEIbHBIE CpEACTBA (Kap-
IUoBepTep-AePUOPUIIIATOP, PECUHXOHU3H-
pyrolas Tepanusi) No3BOJSAET YIy4IIUTh MPo-
THO3 B 3TOHM KaTeropuu OoybHBIX [2, 3]. Bme-
CTE C TeM, 3Ta Pa3HUIA HECKOJBKO HUBEIUPY-
€TCsl y TAalMEHTOB CTapliUX BO3PAaCTHBIX
rpynn [4]. OnHON U3 NPUYKH, KOTOPBIE CIIO-
COOCTBYIOT =~ CHH)KEHUIO IPOTHOCTUYECKOM
3HaYUMOCTH 3(H(HEKTUBHON Teparuu SBISETCS
HaJIMYME y MaLUEHTOB HEOIaronpusITHHIX Ie-
pUATPUYECKUX CHHIPOMOB, Ba)KHEHIIMM U3
KOTOPBIX SIBJISIETCS CHUHAPOM KOTHUTHBHBIX
pacctporictB [5]. Hamuume KOTHUTHUBHBIX
HapylLIeHUH B 3HAUYUTEIBHOW CTENEHU CIIO-
COOCTBYET HapyILIEHUIO IpUEeMa Ha3HAYE€HHOM
MAUEHTY TEpanyuy, HEBBITOJHEHUIO PEKO-
MEHJIAlU{ 110 HEMEANKAMEHTO3HO! Teparuu.

Ieabto Hamell paboTHl IBUJIOCH U3yde-
HUE  paclpOCTPAaHEHHOCTH  KOTHUTHBHBIX
HapylLIeHUH y ManMeHToB 65 JeT u crapuie ¢
CUCTOJINYECKON XPOHHUYECKOW CEpIEHYHON He-
JOCTaTOYHOCTBIO, BBISIBIICHUE IPEAUKTOPOB
KOTHUTUBHOM AMCQYHKIMU B JAHHOW IpymIe
MAIMEHTOB.

Marepuanbl ¥ MeTOABbI MCCJIEA0BA-
HusA. [ BBINOJIHEHUS NOCTaBJIEHHON LENH
uccienoBaHusl ObuM  cPOPMHUPOBAHBI  TPHU
rpynnsl nanueHToB. OCHOBHYIO TpyIIy CO-
CTaBWIM ManueHThl 65 et u crapme ¢ XCH
(n = 240) co cHmkeHHeM (paKIMU BHIOpOCa
(®B) menee 50%. IlepByro KOHTPOJBHYIO
rpynmy — KI'l cocraBuiu OosbHBIE € cepliey-
HO-COCYIMCTBIMU 3a00JIEBaHUSMU TOTO K€
BO3pacTa 6e3 MPU3HAKOB CepACYHON Hel0CTa-
toyHoct (n = 200); BTOPYIO KOHTPOIBHYIO
rpynny (KI'2) — nanueHTsl ¢ cUCTONMYECKON
XCH ne crapmre 55 aet (n = 200).

OO6cnenoBanne MAIMEHTOB MPOXOAUIIO
B miepuon ¢ 2014 mo 2017rr. Ha 6a3e Kapauo-

noruueckoro oraenenus Nel OI'bY3 «benro-
polickas o0nacTHasi KIIMHUYecKas: OOJIbHULIAY,
r. benropon.

Kputepun wuckitoueHus M3 OCHOBHOU
TPYIIIBL:

1) BeIpasKeHHAs! OCTpasi ACKOMITCHCAITHSI
XCH c¢ KIMHUKOH OTeKa JIeTKUX/KapaHuo-
TeHHOT'0 IIOKA MPH MOCTYIUICHUH;

2) 4pe3KO)KHOE KOpPOHApHOE BMelIa-
TENbCTBO WM KapAHOXUPYPTUYECKOE IOCO-
Oue BO BpeMsl TOCTIUTaIN3aIUH;

3) Hammune  3a00JIEBaHUM  KOCTHO-
CyCTaBHOH CHCTEMbI, 3HAUUTEIHHO OTpaHU-
YUBAIOUIMX CIHOCOOHOCTH MAallMEHTa K Iepe-
JIBUKCHHUIO;

4) oTka3 MmalMeHTa OT y4acTusi B UCCIIe-
JIOBaHHH.

Pacrnipenenenue nanueHToB OCHOBHOU U
KOHTPOJIBHOUM TPYII MO MOJy 0Ka3ajJoch paB-
HOLIEHHBIM. [IpOolIeHTHOE COOTHOILIEHUE MYX-
YUHBI/KEHIIUHBI cocTaBuiao 78,33/21,67 —
JUIE OCHOBHOU rpymibl, 71/29 — B mepBoit u
76/24 — BO BTOpON KOHTPOJIBHOW TIpYIIIe.
Bo3pact nanuMeHTOB  OCHOBHOW  IPYIIIBI
(71,37+6,18) u KI'l (69,96+3,96) Takxe m0-
CTOBEpPHO HE paziuyaercs Mexay coboil (Z =
0,8434; p = 0,3900, ux). Bo3pact marueHTOB
KI2 (45,80+7,05) mocTOBEpHO HMKE, Ye€M B
rpymnmnax crapie 65 Jer, 4TO COOTBETCTBYET
3amavyam  wccnenoBanus  (Z = 12,77,
p <0,000001 mpu cpaBHenun KI'l u OI
Z = 12,21 npu cpaBHenun KI2 u OI;
p <0,000001).

Cucronnyeckas TucGyHKIUS MUOKapa
JIX noareepxknanacs cHuxenueM OB menee
50% mno metony CumIicoHa B 2X-KaMEpHOH U
4x-kamepHoil no3unuu. IlombiTka pa3aenuThb
MAlMEHTOB C CUCTOJIMYECKON IuchyHKIHEH
MHOKap/ia Ha OOJBHBIX C HU3KOW M TIPOMEXKY-
touHoii ®B [6] 3HAYNTEIPHO YMEHBIIAET KO-
JMYECTBO OONBHBIX B KAXKIOW MOATPYIIE H
«pa3MbIBAET» CTATUCTUYECKHE 3aKOHOMEPHO-
ctu. [loaToMy Bce marmueHTsl ObUTH 00BEIH-
HeHbl B onHy rpynny ¢ ®B menee 50% 0e3
BBIICTICHUS] BBIIICOMUCAHHBIX TMOATPYII Y
MalMEeHTOB OCHOBHOM TPYIIIHI.

JlomoaHUTENbHO OIleHHuBaIuUCh HMM-
MJIK u cootnomenue E/e’ (muk E Tpanc-
MUTPAILHOTO MOTOKA/TIOABMXHOCTh (HrUOpPO3-
HOTO KOJIbI]a MUTPAJILHOTO KJlarnaHa), KaKk WH-
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JIMKATOp JIHUACTOJMYECKUX paccTporctB. Ko-
THUTHBHAsT QYHKIIUS OLIEHHBAJIach OOIIETpHU-
3HaHHBIM omnpocHUKOM Mini Mental State
Examination (MMSE — kpaTkast OIi¢HKa I1CH-
xudeckoro craryca) [7]. ia oueHku BO3-
MOXKHOTO HaJHM4Yds CHHIpPOMAa CTapyecKoil
ACTCHMM W €r0 BIIMSHUS Ha KOTHUTHBHYIO
(GYHKIUIO HCIONB30BAIN OIpe/eeHHe C IOo-
MOIIBIO AJIEKTPOHHOTO KAJIbKYJISTOpPA MHICK-
ca crapueckoii acrenun SHARE [8].

Jlnst  cratucThyeckod oO0pabOTKH HcC-
TTOJIE30BAJTN IPOTPaMMBI Stat Plus
Professional, 2015 wu MedCalc Bepcus
12.7.0.0. HopManbHOCTh BBIOOPKH IMOITBEP-
*nanace kpurepueM lllanupo-Yunkca. Jlanee
B MapaMETPUYECKUX BBIOOPKAX HCIIOJIB30BaJ-
csl t-KpUTepui UIsi 3aBUCUMBIX U HE3aBUCH-
MBIX TEPEMECHHBIX, JJISi CPaBHCHHS Hemapa-
METPUUYECKUX HE3aBUCHUMBIX IIEPEMEHHBIX HC-
IIOJIB30BAJICS KpuTepuii MaHHa-YUTHH, Hena-
paMeTpUYEeCKUX 3aBUCHUMBIX TMEPEMEHHBIX —
Kputepuii BuikokcoHa. 3a ypoBeHb cTaTu-
CTHYECKON 3HAYMMOCTH MPUHUMAIOCH 3Haye-
nue p <0,05. Ilpu ompeneneHUr 3HAUYUMBIX
B3aMMOCBS3€H MCIIONB30BATU KOI(DPHUIIHEHTHI
koppemsiun R Crimpmena. 3a octoBepHBIE
B3aMMOCBSI3U IPUHUMAJIH, YAOBIETBOPSIOLINE
yciosuto p <0,05. OTcekaromme TOYKH, WX

KourponsHas rpymma 1

4,00% _3,00%

50,00% 43,00% 35,00%

HET

B JIeTKafd JeMeHIA

KoHTponbHas rpymma 2

YyBCTBUTEIBHOCTh, CHEMU(DUIHOCTh, TPEI-
CKa3zarejbHasl EHHOCTb OBLIN OMPEENICHBI C
nomompbio  ROC-ananuza B mporpamme
MedCalc npu AoCTOBEpHOCTH B3aHMMOCBSI3U
Mex 1y Beioopkamu p <0,05.

Pe3yabTaThl HcciaenoBanusi: B obenx
KOHTPOJIBHBIX T'PYIIAaXx HE UMEIOT KOIHUTHB-
HBIX HapyleHui auiib 43% nanueHToB, 4To,
BEPOSATHO CBSI3aHO C TEM, UYTO KOHTPOJIbHBIC
TPYIIIBI COCTaBIEHBI HE U3 «YCJIOBHO 3710pO-
BBIX JIOOPOBOJIBIIEBY, a U3 MAIUEHTOB C 3a00-
JICBAaHUSMH CEPJCYHO-COCYJIUCTON CHUCTEMBI
(pucynok). Ilpu 5TOM MaIMEHTHI CTapIIeh
BO3PACTHON TPYNIBI B TOJABJISIONIEM OOJb-
IIMHCTBE CTPAJAl0T apTepHalbHON TUIepTeH-
3Uel, KOTOpast, HapsiLy ¢ BO3PACTOM SIBIISCTCS
HEOCTIOPUMBIM  ()aKTOPOM ~ KOTHUTHBHBIX
Hapyuienuii [9, 10].

Cpenu mnanyeHTOB OCHOBHOM TIPYIIIBI
82% OO0JIbHBIX UMEIOT KOTHUTUBHbBIE HapyIIe-
Hus, a 17% cTpagaroT 1eMeHIUen JIeTKOW uiu
YMEPEHHOM CTEMEHU BBIPAKEHHOCTH (pHUCY-
HOK). [IpencraBnenHbie JaHHbIE YOSTUTENEHO
CBHJIETEJIILCTBYIOT O BBICOKOM pacmpocTpa-
HEHHOCTH KOTHUTHUBHBIX HApYyIIEHUH y 0OJb-
HBIX C KapJIHAJIbHOW MATOJOTHEN B LIEJIOM M,
MPEXJie BCETO, y MAIMEHTOB C CUCTOJINYECKOM
XCH 65 net u crapre.

OcHoBHas TPyIIa
3.33%

1,00% - 1 00%

18,33%

43,00%

65,01%

IIpeIIeMEHTHRIC

B yMepeHHad JIeMeHIA

Puc. PacnipoctpanenHocTs (B %) 1 3HAYUUMOCTb KOTHUTUBHBIX HAPYIICHHUH
Yy IALIMEHTOB Pa3jIMYHbBIX IPYIIT
Fig. Prevalence (in %) and severity of cognitive dysfunction in different groups of patients.

IIpoBenena oleHka pe3yiabraTa, MOJY-
YEHHOT'O MPU CPaBHEHUH Pa3HBIX IPYMI C MO-

Mombto mkanel MMSE. Cpennwmii 6ann 1o
mkane MMSE cocrasun 26,04+2,73 nns na-
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LIUEHTOB OCHOBHOW rpymsbl; 26,63+1,82 mist
6ompubix KI'l (Z = -3,15035, p = 0,00163);
27,29+2.69 JUISt MMallEHTOB KI?2
(Z = -3,64067, p = 0,00027). IIpexne Bcero,
WCCJICIOBAaHNE MOATBEPKIAACT TPATUITUMOHHOE
MPEACTABICHUE O POJIM BO3pacTa B IpOrpec-
CHUPOBAaHUU KOTHHTHUBHBIX paccTpoicTB. O0e
TPYIIBI MAIMEHTOB cTapiie 65 JeT UMEIT
MEHBIIUKA cpenHuid Oan mo mkaie MMSE,
yem OosibHble XCH He crapiie 55 ner. Oana-
KO, JJI1 OCHOBHOM TPYIIIBI XapaKTepHbI Oojiee
HU3KHE TIOKA3aTeIM KOTHUTHUBHOW (YHKITHH
MPU CPAaBHCHUHU C IPEACTABUTEISIMH O0CUX
KOHTPOJIBHBIX TPYIIL. a TOJyYSHHBIC pa3iiu-
YUl SABIISFOTCS] BBICOKO JIOCTOBEPHBIMH.

Oco00 BaXHBIM TMPEACTABISACTCS J0-
CTOBEPHOE CHI)KCHHE KOTHUTHUBHBIX ITOKa3a-

TEJICH OCHOBHOW TPYIIIBI IIPU CPAaBHEHUM C
NalMEeHTaMU TOI'O JK€ BO3pacTa IMpU OTCYT-
CTBHM CHCTOJIMYECKOW NUCHYHKIUU MHUOKap-
na. I[lomydeHHble naHHBIE MO3BOJSIOT YTBEp-
*71aTth 0 poau cucronuueckoil XCH B mpo-
IPECCUPOBAHUH KOTHUTHBHBIX HAPYIICHHUHN Yy
JaHHOW Tpynmbl OONBHBIX. B 3TOW CBs3M
OYEHb MOKA3aTEJIbHBIM SIBIIAETCS OTCYTCTBUE
JIOCTOBEPHBIX Pa3jIMYUil IPU CPABHEHUU KOH-
TposbHbIX Tpym (Z = 0,1820; p = 0,856).

[Ipun anammze pesynbraTroB MMSE Te-
CTHPOBAaHUS B OCHOBHOW Tpymme OOJbHBIX
BBISIBJICHBI  CIIEAYIOLIUE  KOPPEISLUOHHBIE
B3aUMOCBs3M Mexay Oamiamu MMSE-tecta
U IpYTUMH W3y4aeMbIMU MOKa3aTensiMu (Tao-
U1a).

Tabnuya

KoppeasinnoHHubie B3aHMOCBSI3H MeKAY H3y4aeMbIMH IIOKa3aTeIsIMH
U NoJiy4YeHHbIMHU 0asiamu no mkajie MMSE B ocHOBHOI1 rpynne 60J1bHBIX

Table

Correlation relationships between the studied parameters and the scores obtained
on the MMSE scale in the main group of patients

IMoka3artensn R Cnupmena CrarucTnyeckasi 3HAaYMMOCTh
OB 0,8350 p <0,00001
ele’ 0,0711 p = 0,6629; un
NMMILK - 0,3588 p =0,0105
SHARE -0,40 p =0,0105
HUCA -0,1016 p=0,1701, ax.

Taxkum 006pa3oM, BBISBIEHBI TPH CTaTH-
CTHUYECKU 3HAYMMBbIE KOPPEISIMOHHBIE B3au-
MoOCBsi3U: mpsiMas cBs3b Mexay OB JDK u
6amtamu MMSE u ob6patnasie s UMMIDK
u SHARE. Ilpu sTom HanGombIeit cuioii 06-
nagaet B3auMocBsa3p @B 1 MMSE. B3anmo-
cBs3b Mexay ®B M KOrHUTUBHBIM Aeduiiu-
TOM y MallMEHTOB OCHOBHOW T'PYIIIbI SIBIISIET-
Csl CUJIBHOM M OYEHb BBICOKO JOCTOBEPHOM.
CrnenoBarenbHO, IMEHHO Noka3areilh OB saB-
JSETCSl ONpPEAEIAIOIUM B Pa3BUTUU KOTHH-
TUBHOM muchyHkiuu y nanueHtoB ¢ XCH
CTapLIMX BO3PACTHBIX IPYIIIL.

JIOTIOJIHUTENBHO K CTaTUCTUYECKOU 00-
paboTke ¢ momMomIsio Koppensun Criupmena
Mbl TipoBenn ROC-ananu3 11l BBISBICHHS
Tex 3HaueHud OB, KOTOpBIE SABIAIOTCA KpU-
TUYECKUMU Ul BO3HUKHOBCHMSI KOTHHUTHB-

Hoit qucynkuuu. [lo ganapiM ROC ananmza
cHmkenne ®B<43% xapakrepusyercs Halu-
YieM KOTHUTUBHBIX HAPYIICHUU pa3IndHOM
CTCTICHH BBIPAKCHHOCTH C UYyBCTBUTEIHHO-
cthio 96,94% u crnenupuUHOCTBI0 PaBHOM
90,91%. Iloka3arenp SBISETCS BBICOKO JO-
ctoBepHBIM (p <0,0001).

BoiBoabI:

1. bonee 4yeM ¥4 MaIlMEHTOB C CUCTOIHU-
yeckoit XCH moxuiioro u crapueckoro BO3-
pacTa UMEIOT KOTHUTHUBHBIC HAPYIICHUS pa3-
JMYHOM CTEIeHU BBIPAXKCHHOCTH,

2. BroisBIeHBI TpSMBIE KOPPENSIHOH-
Hble B3auMocBs3u Mexay OB JDK u Gamramu
MMSE u o6parusie ans MMSE u UMMIJTXK,
MMSE wu wuHzmekca cTapueckod acTCHHH
SHARE. Ilpu sTom camas cuibHas B3auMO-
CBSI3b OIPENENSeTCS] MEKIY BBIPA)KEHHOCTHIO
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KOTHUTHBHOW JUCQYHKIIMA U CTENIECHBIO CHU-
xenus ®B (R Compmena = 0,84
p <0,00001);

3. Camxenune  OB<43%  saBisercs
HECOMHEHHBIM KapJUalbHBIM MPEIUKTOPOM
KOTHUTHUBHBIX HApYIICHUH, COMPSKEHHBIM C
HaJIMYMEM KOTHUTHBHOW TUCHYHKIUU Y Tia-
nueHToB ¢ cucroiudyecko XCH 65 ner u
CTapiie ¢ 4YyBCTBUTEIBHOCTBIO 96,94% wu
ceuu(UIHOCTHIO paBHOM 90,91%
(p <0,0001).

Nudopmanusi 0 pMHAHCHPOBAHUHT
Qunancuposanue 0aHHOU pabomvl He NPOBO-
OUOCY.

Financial support

No financial support has been provided for
this work.

KoH(uuKkT HHTEpecoB

A6m0pbl 3AA6IAIOM 06 omcymcemeuu KOH-
Gruxma unmepecos.

Conflict of interests

The authors have no conflict of interest to de-
clare.

Cnucok JIuTepaTypsbl

1. ®omun MB. XpoHmueckas cepaedHas
HenocTaToyHOCTh B Poccuiickoil denepanun: 4to
CETro/IHA MBI 3Ha€M M YTO JOJDKHBI jAenarh. Poc-
cuiickuil kapauonornyeckuit xypuai. 2016;(8):7-
13. DOI: https://doi.org/10.15829/1560-4071-
2016-8-7-13

2. Mapees BIO, ®omun UB, Arees @T,
u ap. Knuanueckue pexkomenganuun OCCH — PKO
— PHMOT. Cepaeunast HE1OCTaTOYHOCTh: XPOHH-
yeckas (XCH) m ocTpas aeKoMIIEHCHpOBaHHAS
(OJICH). [Imarnoctuka, mpoQuIakTUKa W Jiede-
nue. Kapmmonorus. 2018;58(6S):8-158. DOI:
https://doi.org/10.18087/cardio.2475

3. Alvarez-Alvarez B, Garcia-Seara J,
Martinez-Sande JL, et al. Cardiac resynchroniza-
tion therapy outcomes in patients under nonopti-
mal medical therapy. Journal of Arrhythmia.
2018;34(5):548-555. DOl:
https://doi.org/10.1002/joa3.12101

4. Dodson JA, Chaudhry SI. Geriatric
conditions in heart failure. Current Cardiovascular
Risk  Reports. 2012;6(5):404-410. DOl:
https://doi.org/10.1007/s12170-012-0259-8

5. An ], Li H, Tang Z, et al. Cognitive
Impairment and Risk of All-Cause and Cardiovas-

cular Disease Mortality Over 20-Year Follow-up:
Results From the BLSA. Journal of the American
Heart Association. 2018;7(15):e008252. DOI:
https://doi.org/10.1161/JAHA.117.008252

6. Ponikowski P, Voors AA, Anker SD et
al. 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure: The
Task Force for the diagnosis and treatment of
acute and chronic heart failure of the European
Society of Cardiology (ESC). Developed with the
special contribution of the Heart Failure Associa-
tion (HFA) of the ESC. European Journal of Heart
Failure. 2016;18(8):891-975. DOl:
https://doi.org/10.1002/ejhf.592

7.  Onwuekwe 10. Assessment of Mild
Cognitive Impairment with Mini Mental State
Examination Among Adults in Southeast Nigeria.
Annals of Medical and Health Sciences Research.
2012;2(2):99-102. DOI:
https://doi.org/10.4103/2141-9248.105653

8. Romero-Ortuno R, Walsh CD, Lawlor
BA, et al. A Frailty Instrument for primary care:
findings from the Survey of Health, Ageing and
Retirement in Europe (SHARE). BMC Geriatrics.
2010;10:57. DOI: https://doi.org/10.1186/1471-
2318-10-57

9.  OctpoymoBa O/], Yepnsera MC. Ap-
TepHUaAJIbHAA TUIICPTOHUA, KOTHUTHUBHLIC HAPYyIIC-
HUS W JEMEHIWS: B3I Kapauojora. JKypHan
HeBponorun u ncuxuarpun uMm. C.C. Kopcakosa.
2018;118(9):117-125. DOL:
https://doi.org/10.17116/jnevro2018118091117

10. Upipoua BA, Kysemenko HB, ITnmcc
MI'. AprepuanbHas TMIEpTEH3UsI U KOTHUTUBHbBIE
HapyHmI€HUA: MPUYWHLBI U MCXaHU3Mbl BO3HUKHO-
BCHUS. ApTtepuanbHas TUIICPTCH3US.
2018;24(5):496-507. DOL:
https://doi.org/10.18705/1607-419X-2018-24-5-
496-507

References

1. Fomin IV. Chronic heart failure in the
Russian Federation: what do we know and what to
do. Russian Journal of Cardiology. 2016;(8):7-13.
Russian. DOI: https://doi.org/10.15829/1560-
4071-2016-8-7-13

2. Mareev VYu, Fomin IV, Ageev FT, et
al. Russian Heart Failure Society, Russian Society
of Cardiology. Russian Scientific Medical Society
of Internal Medicine Guidelines for Heart failure:
chronic (CHF) and acute decompensated (ADHF).
Diagnosis, prevention and treatment. Kardiologi-
ya. 2018;58(6S):8-158. Russian. DOI:
https://doi.org/10.18087/cardio.2475


https://doi.org/10.18087/cardio.2475
https://doi.org/10.18087/cardio.2475

Kpamkoe coobwenue
Short message

HayuHble pesysabmamol 6uomeduyuHckux uccaedosanutl. 2021;7(2):195-201 201

Research Results in Biomedicine. 2021:7(2):195-201

3. Alvarez-Alvarez B, Garcia-Seara J,
Martinez-Sande JL, et al. Cardiac resynchroniza-
tion therapy outcomes in patients under nonopti-
mal medical therapy. Journal of Arrhythmia.
2018;34(5):548-555. DOL:
https://doi.org/10.1002/joa3.12101

4. Dodson JA, Chaudhry SI. Geriatric
conditions in heart failure. Current Cardiovascular
Risk  Reports.  2012;6(5):404-410.  DOL:
https://doi.org/10.1007/s12170-012-0259-8

5. An ], Li H, Tang Z, et al. Cognitive
Impairment and Risk of All-Cause and Cardiovas-
cular Disease Mortality Over 20-Year Follow-up:
Results From the BLSA. Journal of the American
Heart Association. 2018;7(15):e008252. DOI:
https://doi.org/10.1161/JAHA.117.008252

6. Ponikowski P, Voors AA, Anker SD et
al. 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure: The
Task Force for the diagnosis and treatment of
acute and chronic heart failure of the European
Society of Cardiology (ESC). Developed with the
special contribution of the Heart Failure Associa-
tion (HFA) of the ESC. European Journal of Heart
Failure. 2016;18(8):891-975. DOl:
https://doi.org/10.1002/ejhf.592

7. Onwuekwe 10. Assessment of Mild
Cognitive Impairment with Mini Mental State
Examination Among Adults in Southeast Nigeria.
Annals of Medical and Health Sciences Research.
2012;2(2):99-102. DOI:
https://doi.org/10.4103/2141-9248.105653

8. Romero-Ortuno R, Walsh CD, Lawlor
BA, et al. A Frailty Instrument for primary care:
findings from the Survey of Health, Ageing and
Retirement in Europe (SHARE). BMC Geriatrics.
2010;10:57. DOI: https://doi.org/10.1186/1471-
2318-10-57

9. Ostroumova OD, Cherniaeva MS. Ar-
terial hypertension, cognitive disorders and de-
mentia;: a view of a cardiologist. Zhurnal
Nevrologii i Psikhiatrii imeni S.S. Korsakova.
2018;118(9):117-125. Russian. DOl:
https://doi.org/10.17116/jnevro2018118091117

10. Tsyrlin VA, Kuzmenko NV, Pliss NG.
Hypertension and cognitive disorders: causes and
underlying mechanisms. "Arterial’naya Giperten-
ziya" ("Arterial Hypertension™). 2018;24(5):496-
507. Russian. DOI: https://doi.org/10.18705/1607-
419X-2018-24-5-496-507
Cratps noctynuia B penakuuto 28 mas 2020 r.
[TocTymmna mocie qopadotku 26 despas 2021 r.
[Ipunsra x meuatu 19 mapra 2021 r.

Received 28 May 2020
Revised 26 February 2021
Accepted 19 March 2021

HNndopmanus o6 aBTopax

AJekcaHap AJeKcaHApoOBUY 3apyICKUi, KaH-
IUIaT MEIUITMHCKUX HayK, IOIEeHT Kadeapsl roc-
nutanbHoi Tepanuu @PI'AOY BO «benropoackuit
TOCY/IapCTBEHHBIN HAIlMOHAJIBHBIM HCCleaoBa-
TEIbCKUI YHUBEPCHUTETY, Bpad KapIHOIOTHIECKO-
ro ormenenuss Nel OI'BY3 «benropomckas 00-
JacTHasi KJIuHUYecKkas OonpHuna Cearutens Uo-
acada», 1. benropon, Poccuiickas ®Denepamms,
E-mail: zarudskyaa@mail.ru, ORCID:
https://orcid.org/0000-0002-3480-5849.

Enena AnexcanapoBna Ilepyukasi, Bpau oTie-
nennst (pyHKIMoHambHOUW amarHoctukn OI'BY3
«benropoackas obmacTHas KIMHUYECKass OOMbHU-
na Cearurenss Moacada», r. benropoa, Poccuii-
ckast @enepanms, E-mail: |.perutsky@gmail.com,
ORCID: https://orcid.org/0000-0003-2251-6625.
JAvurpuii Huxosaesuu Ilepyuxkumii, xaHpunar
MEAMIMHCKUX HayK, CTaplIdil mpernojiaBaTelb
kadenpsl ToctmranbHON Teparmmu OIAOY BO
«benropoaCKkuii  TOCYJIapCTBEHHBIM HAIMOHAJIb-
HBI HCCJIEIOBAaTEIbCKUM YHUBEPCUTET», Bpay
oTneneHnss  (PyHKIMOHAIBHOW  JUATHOCTHKH
OI'bY3 «benropoackas obmacTHasi KIWHUYECKAs
oonpHuia Ceaturens Hoacada», r. benropon,
Poccuiickas deneparus, E-mail:
d_perutsky@yahoo.com, ORCID:
https://orcid.org/0000-0001-5580-1102.

Information about the authors

Aleksandr A. Zarudsky, Cand. Sci. (Medicine),
Assistant Professor at the Department of Hospital
Therapy, Belgorod State National Research Uni-
versity, Cardiologist in the 1% cardiac department,
St. loasaph Belgorod Regional Clinical Hospital,
Belgorod, Russia, E-mail: zarudskyaa@mail.ru,
ORCID: https://orcid.org/0000-0002-3480-5849.
Elena A. Perutskaya, Doctor at the Department
of Functional Diagnostics, St. loasaph Belgorod
Regional Clinical Hospital, Belgorod, Russia,
E-mail: I.perutsky@gmail.com, ORCID:
https://orcid.org/0000-0003-2251-6625.

Dmitri N. Perutskiy, Cand. Sci. (Medicine), As-
sistant Professor at the Department of Hospital
Therapy, Belgorod State National Research Uni-
versity, Doctor at the Department of Functional
Diagnostics, St. loasaph Belgorod Regional Clini-
cal Hospital, Belgorod, Russia, E-mail:
d_perutsky@yahoo.com, ORCID:
https://orcid.org/0000-0001-5580-1102.


https://orcid.org/0000-0002-3480-5849
https://orcid.org/0000-0003-2251-6625

Opuzunanvnas cmamosi Copoxun MIO, u dp. dppexmur ncuxopapmaxomepanuu u ... 202

Original article Sorokin MYu, et al. Effects of psychopharmacotherapy and ...
(o) EE
DOI: 10.18413/2658-6533-2021-7-2-0-11 YK 616.89-08:159.9

IpdekTh NcUX0papMakoTepanuu

1 NIPUBEPKEHHOCTH MALIMEHTOB JIEYEHHIO:
B3aMMO00YCJIOBJICHHOCTh B paAMKaXx
OMONCUXO0COUATILHON MApPAAUTMbI

M.IO. Copoxkun 0, H.b. JIyroBa ©©, B.JI. Bua @2, M.A. Xo0eim 2,
0.B. MakapeBu4

®deepanbHOE TOCYIAPCTBEHHOE 010 KETHOE YupekaeHue «HarmoHanbHbIi METUIIMHCKUT
UCCJIEIOBATENLCKUN LIEHTP NMCUXHUATPUH U HeBpoJoruu uM. B.M. bextepeBay,
yi. bextepesa, 1. 3, r. Cankt-Ilerepoypr, 192019, Poccuiickas deneparus
Aemop ons nepenucku.: M.FO. Copoxun (m.sorokin@list.ru)

Pesrome

AKTyaJbHOCTh: OXuaeMble B KIMHUKE d(DPEKThI ncuxodapmMakoTepanuu omnocpe-
IYIOTCSI U3MEHEHUSIMH JO(PaMHHOBON M CEPOTOHMHOBOM HEHPOTPAHCMHUIIUU, KOTO-
pBI€ B CBOIO OY€peab MOTYT ONPENENATh y NAallMEHTOB HapyIIEHUsS MOTUBAIIMOHHBIX
npoueccos. Heap necnenoBanus: VM3yunts B3aMMOCBS3U MOIYy4aceMOW MCUXOTPOII-
HOM Tepanuu ¢ OMOJOTUYECKUMH, TICUXOJOTUYECKUMH M COLIMAILHBIMU (DaKkTOpaMu
MIPUBEP)KEHHOCTH MAlMEHTOB NCUXMATPUUYECKOMY JiedeHUt0. MaTrepuaiabl U MeTO-
Abl: 83 TalMeHTa, TOCMUTATU3UPOBAHHBIE B CBSI3M C dK3arepOanuei st noadoopa
tepanuu. Couno-aeMorpapudeckue, aHaMHECTUYECKUE JTAHHBIE COOpaHbl U3 MENIH-
IIMHCKOM JOKyMeHTanuu. Mcnonb3oBanbl opuruHaIbHBIN OMPOCHUK OIEHKH MOTH-
Bauu K yieyeHnro U Illkama megukamenTto3Horo komiuiarierca. [Iposenén nucrnep-
cuonHbIi anamu3 npu P<0.05. TToacuérer pazmepoB 3ddekToB (ES) mpoBoammm ¢
ucnonb3oBanuem Cohen’s d u Cramer’s V. Pesyabrarbl: [IpuHuMaBIivie atunuy-
HBII aHTUTICUXOTUK MAIMEHTHI OTJIMYAIUCh MEHBIIEH JIUTETLHOCTHIO 3a00IeBaHUS
u peakumu rocuutanuzanusMu (ES=0.68 u 0.47). Tepanuto AByMs HEWPOJIENITUKAMHU
MOJTyYaJTH TOJIEKO Oe3/ieTHbIe U oauHokue manueHTsl (ES=0.32). AnamHecTn4yeckue
HapylIeHUs KOMILIalieHCca pa3Inyalnch B MOATPYNNax NalMeHTOB, MOJIYYaBIINX TH-
nuyHble U atunuyHble HelponenTuku (ES=0.74). beina npousseneHa oObeKTHBALIMS
CTPYKTYpbl MOTHBAIIMU TAIIMEHTOB K JICUEHHUIO: OONbHBIC, MPUHUMABIINE amOya-
TOPHO TUTIUYHBIC AHTUIICUXOTHKU, MEHBIIIE ONMUPATNCh HA COOCTBEHHBIC 3HAHUSA U
HABBIKK CIIOCOOOB MPEO0NeHUS 3a00JIeBaHUs TIPU MPUHSATUU PEIICHUS O JICYCHUH
(ES=0.64) u xapakTepH30BaINCh HU3KOW MHTEHCHBHOCTHIO TEPANIeBTUYECKON MOTH-
Baiuu (ES=0.6). BHe 3aBUCHMOCTH OT KJlacca, MPUEM aHTHJICIIPECCAHTOB OBLIT CBSI-
3aH C yJay4llIeHHEeM MHCalTa MalueHToB Ha 3a0oyeBaHue, OHAKO Hecneunpuueckas
WHTCHCU(UKAIUS MOTHBAIMH K JICUCHHUIO MPOUCXOUIA JIUIIH Ha (OHE MOITYICHUS
AHTHUJICTIPECCUBHONM Tepanmuy B COYETaHWU CO CTAOMJIM3aTOpaMU HACTPOEHUs
(ES=0,64). 3akarouenne: [lnurenpHas MPUBEPKEHHOCTH MAIMEHTOB Ncuxodapma-
KOTEpaIuu SIBJISIETCS HE TOJBKO COIMABbHO-TICUXOJOTUYECKUM KOHCTPYKTOM, HO H
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OHMOJIOTHYECKUM IponecCcoM, MOABCPIKCHHLIM BJIMAHHWIO HA3HAYACMBIX B KIIMHHUYC-
CKOM ITpaKTHKE HEHPOTPOITHBIX MTPEHapaToB.
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Effects of psychopharmacotherapy
and patients’ adherence: interdependence
within the biopsychosocial paradigm

Mikhail Yu. Sorokin @, Natalia B. Lutova @, Viktor D. Wied ©,
Maria A. Khobeysh @, Olga V. Makarevich

V.M. Bekhterev National Medical Research Center of Psychiatry and Neurology,
3 Bekhterev St., Saint-Petersburg, 192019, Russia
Corresponding author: Mikhail Yu. Sorokin (m.sorokin@list.ru)

Abstract

Background: The expected effects of psychopharmacology in the clinic are mediat-
ed by changes in dopamine and serotonin neurotransmission that can determine im-
paired motivational processes in patients. The aim of the study: To study associa-
tions between psychopharmacotherapy and biological, psychological, and social fac-
tors of patients” medication adherence. Materials and methods: 83 patients hospi-
talized due to exacerbation for selection of therapy. Socio-demographic and medical
history data were taken from medical records. The original Treatment Motivation
Assessment Questionnaire and the Medical Compliance Scale were used. Dispersion
analysis with p<0.05 was performed. Effect sizes (ES) were calculated using Cohen’s
d and Cramer’s V. Results: Patients taking atypical antipsychotics were character-
ized by shorter duration of illness and infrequent hospitalizations (ES=0.68 and
0.47). Only childless and single patients were treated with two antipsychotics
(ES=0.32). Past non-compliance varied in subgroups of patients receiving typical and
atypical antipsychotics (ES=0.74). The structure of patients' motivation for treatment
was objectivized: outpatients treated with typical antipsychotics less often relied on
their own knowledge and skills to overcome the disease making a decision about
their treatment (ES=0.64) and had lower motivation (ES=0.6). Regardless of their
class, the use of antidepressants was associated with better insight. However, unspe-
cific intensification of treatment motivation occurred only when antidepressants were
used in combination with mood stabilizers (ES=0.64). Conclusion: Patients' long-
term adherence to psychopharmacotherapy is not only a socio-psychological con-
struct, but also a biological process influenced by the neurotropic drugs prescribed in
clinical practice.
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BBenenue. OOmien3BecTHa pacmHpo-
CTPaHEHHOCTb MEJUKaMEHTO3HOTO HOHKOM-
IU1alieHca Cpeay MalueHTOB ¢ IICUXUYECKUMU
pacctporictBamu [1]. Cucremaruzanus mnpu-
YUH HapylleHUs OOJIbHBIM NPHUBEPKEHHOCTU
MEIMKAaMEHTO3HOW Tepanuu I03BOJIWJIA BbI-
SBUTh HamOosiee 3HauMMble U3 Hux. dakro-
pamMu HU3KOW IPUBEPKEHHOCTH JICUYECHUIO SB-
JSIOTCSL HU3Kash KpUTHKA K OOJIE3HHU, CTUIMA,
IIPOrPECCUPYIOLINE HAPYLIEHUS ICUXUUECKUX
(GyHKUIMH B BUJIE YXY/ILIEHUS] MOTUBAL[MOHHO-
BOJIEBOM PETYJISILIMU, HAPACTAaHUE COLIMAIbHOM
Je3ajanTaluy Ha ()oHe MHTEHCUBHOW NCHXO-
IIPOAYKTHUBHOM WJIM HEraTUBHOW CHUMIITOMa-
tuku [2]. Kpome Toro, nonudapmanus u cBs-
3aHHBIM C HEW CIIOKHBIA PEXKUM METUKAMEH-
TO3HOM Tepanuu Takke CIIOCOOCTBYET CHHXKE-
HUIO KoMmruiaiieHca [3, 4]. B o03ope 402 wuc-
cienoBanuil ¢ 53463 yyaCTHHKaMu IOKa3aHo,
YTO pazauuus B 3PPEKTUBHOCTH 32 aHTHUIICH-
XOTHKOB HE3HAUUTENbHBI M OOJbIIE KacaroTcs
pa3BuTHs M0O004HBIX 3¢ dekToB [5]. Bmecte ¢
TeM, CTpaTerMy BbIOOpa Bpadamu Incuxodap-
MakKoTepanuy MOTYT ObITh OCHOBaHbI HE TOJIb-
KO Ha aHaJu3e CUMITOMATUKH, TeUeHHUs 3a00-
JIeBaHUS U NEPEHOCHUMOCTH TEpaIruu, HO U Ha
napaMeIUIMHCKUX (aKTopax: TpPYyJOBOM U
CEeMEWHOM cTaTyce MaleHTOB, UX I0JIe U BO3-
pacte, HM3KOM HHCaliTe Ha 3aboieBaHHe, a
TaK)Ke YCJIOBUSX OKa3aHHUsS MOMOIIM U HEA0O-
POBOJILHOM rocnuTanu3anuu [6].

Oxunaemple B KIMHUYECKON IPAKTHKE
¢ dexTsl ncuxodapMakoTepanuy 3adacTyro
OTOCPENYIOTCSI U3MEHEHUSIMU 10(haMHUHOBOM
U CEpOTOHMHOBOM HEHPOTPAaHCMULIMU. 3a
CUET MEPBBIX JIOCTUTAIOTCS YIYYIICHUS pery-
JALUUU TIOBEJEHUS YEJIOBEKa, MOTHBALMOH-
HBIX TporieccoB U obydenus [7, 8]. Bropeie
CBSI3aHBl C peaju3aluell MCIOJIHUTENbCKUX
GbyHKIMA #, Takke, MOTHBAallUU K HUM [9].
IIpu sTOoM mepBHuyHOE OOpalleHue K Bpauy,
L[EJICHAIIPABJIICHHOE IOBEACHUE, CBSI3aHHOE C
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IPUEMOM PEKOMEHJOBAHHOIO JICUCHUS, IU-
HaMUYECKOE OTCIIeKUBaHUE ero 3PQeKToB
SIBJIIETCS CIIOHBIM KOMILJIEKCOM TOBEJICHYE-
CKUX peakUud [alKueHTOB, OJHO3HAYHas
OILICHKa KOTOPBIX MPEACTaBISET CYLIECTBEH-
Hble TpyAHOCTH. C OIHON CTOPOHBI, peryns-
1S IOBEICHUSI OKA3bIBACTCS B IEPEKPECTHOM
B3aMMOCBSI3M C Ha3HA4aeMOM Tepanueu, ¢
IPYroll CTOpPOHBI — JUIMTEIbHBIA MpUEM
HEHPOTPONHBIX MPEnapaToB, MOIYIUPYIOLINX
MOTHUBAIIMOHHBIE TPOIECCHl, MOXKET Ompe/e-
JSATh WU3MEHEHUsI NPUBEPKEHHOCTU IALUEH-
TOB IpUEMY AaHTUIICUXOTUKOB M aHTUJEMpec-
caHToB. Takum 00pa3zom, HaTypaIUCTUUECKHE
YCIOBUSL OLEHKH NIPHUBEPKEHHBIX U HENPHU-
BEpP)KEHHBIX TEpanuy TMalMeHTOB, a TaKke
CPaBHEHHE HUX CYHIECTBEHHBIX XapaKTEPUCTUK
MIPEJICTABIISIOT UHTEPEC JUISl PACCMOTPEHUS B
KayecTBe (PaKTOpOB, CBA3AHHBIX ¢ (POPMUPO-
BaHWEM KOMIUIAHEHTHOIO TMOBEIEHUS Mallu-
€HTOB Ha aMOyJIaTOPHOM 3TaIe JeUeHHs.

['unore3a wuccnenoBaHust cocrosia B
IPEIIIOJII0KEHNHN, YTO MPUBEPKEHHOCTH IICH-
XUATPUUYECKUX MAllMEHTOB JICYEHUIO SIBIISETCS
OMONCUXOCOUUATBHBIM (EHOMEHOM, KOMIIO-
HEHTBI KOTOPOTO AOCTYIHBI 111 00BEKTUBHOMN
OLICHKH.

eas uccaenosanus. M3zyyenue B3au-
MOCBSI3M IIOJIy4aeMOHl NalMeHTaMU ICUXO-
TPOITHOM Tepamuu ¢ npearnojaraéMbMu OHO-
JIOTUYECKUMHM, TICUXOJOTMYECKMMH M COLHU-
IbHBIMU (aKTOpaMU HX TNPUBEPKEHHOCTH
JICYCHUIO HA MOMEHT OOpAaIlleHHUs 3a CTaluo-
HapHOM NCUXUATPUYECKOW MOMOIIBIO. 3a1auu
HCCIIEI0OBaHMs BKIIIOUaNM: 1) MccienoBaHue
pOJIM KIMHUYECKHX ()aKTOpPOB B IMpHEME Ia-
LUEHTaMHU TcuxodapMakoTepanuu, 2) orpe-
JIeJICHHe MecTa COLUANbHBIX (PAKTOPOB B
ncuxogapmMakoTepanuu, KOTOPOH MHalMeHThI
JUINTEJBHO OCTAIOTCSl TPUBEPIKEHBbI, 2) HUC-
ClIeZIOBaHUE CBSI3U MCUXO(apMaKoTEpanuu ¢
WHCTPYMEHTAJIBHON OLIEHKOW MOTHBAIMU Ta-
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IIMEHTOB K JICUCHUIO, MHCAWTOM Ha 3a00JeBa-
HUE U NOBEJICHUEM B XOJI¢ TepaIuu.

Marepuanbl M MeTOAbI HMCCJIEI0BA-
HusA. Tun uccnenoBanus — oO6cepBaMOHHOE.
Kpurepusmu BKIIIOUEHHUS B UCCIIEIOBAHUE
obutu: 1) moOpoBosibHOE MH(DOPMUPOBAHHOE
corlacié Ha YydacTM€ B HCCIEI0BaHUM,
2) 1oOpOBOJIbHASI TOCIUTAIU3AINSA B MCHXH-
aTpUYECKUH CTAIlMOHAp B CBA3HM C 00OCTPEHU-
€M ICHUXHUYECKOrO0 COCTOSIHMS C LIEJIbI0 MOJ-
Oopa Tepanuu, 3) HaXOXKACHHUE Ha ITAle CTa-
HOBJIEHUs1 pemuccuu, 4) Bo3pact ot 18 go 70
net. Kputepuu HeBkitoueHus: 1) HEBO3MOXK-
HOCTh TMAI[UEHTA MOHATHh CMBICI U BBITIOJHATH
MpOLEAYphl UCCIEAOBAHUS B CUILY aKTyajb-
HOT0 IMCHXMYecKoro craryca. B uccrnenona-
HUe ObUIM BKIJIIOUEHBI 83 MalueHTa, rocruTa-
JU3UPOBAHHBIC B OT/EJICHUE HMHTETPATUBHOMN
(bapmako-ricuxoTepanuu OONBHBIX C TICHUXU-
yeckuMu paccrporicteamu HMULL [TH umenn
B.M. bextepena ¢ nepuoa siuBaps 2017-ro o
nexadbpp 2018-ro roxaa.

Peructpamus comuo-gemMorpadudecKkux
M aHAMHECTUYECKHMX JaHHBIX TMAIlMEHTOB, B
TOM YHCJI€ TPOBOJMBILIEHCA paHEEe ICHXO-
(hapmakoTepanuu TPOBOJAWIACH IO JaHHBIM
MEIULHUHCKON JoKymMeHTauuu. OueHka MOTH-
BallMM K JICYCHUIO ObLJIa TPOBEJIEHA C TTOMO-
III0 OPUTMHAIBHOTO CaMOOIPOCHUKA ISt
nanuentoB (OuMJI), oGmanariiero BHICOKOM
HagexxHocTbio (o0 Kponbaxa 0.842) u mpone-
MOHCTPHUPOBABIIIETO CBOIO BaTUAHOCTD [9-11].
Bpauamu 3anmonnsinace Illkama memmkamen-
TO3HOTO KOMIUTaeHca [2], mo3Bojstomas, B
YaCTHOCTH, OIIEHUTh OCOOCHHOCTH TTOBEJICHUS
MalMeHTOB B Tporiecce rncuxodapmMakoTepa-
MMM, UX MHCAWT Ha 3aboneBanue (1. 2.1), Ko-
THUTUBHBINA cTaTyc (m. 2.8), a Takke BbIpa-
KEHHOCTh TMPOAYKTUBHOM W HEraTUBHOU
cuMmnromatuk, (mm. 2.2 u 2.3), ypOBEeHb CO-
[UaTbHON Ae3afantanuu (M. 2.7) mo mKkamam
BPRS, SANS, GAF.

Hcnonbs30BaHbl JECKPUINITUBHBIE CTATH-
CTUKH, CpPaBHEHHE TPYyNN i MapameTphye-
CKHX JaHHBIX — C HUCIIOIB30BaHHEM OTHO(aK-
TOpHOTO JucriepcoHHOoro aHamm3a (ANOVA)
u t-kputepust CTblOJIeHTa; IJIsi HElapaMeTpu-
yecknx — H-kpurepus Kpackena-Yomneca n U-
Kputepust MaHHa-YUTHH; I8 HOMHUHAIBHBIX
wKan — x° ITupcona. [Tapamerpsl pacnpenene-

HUS JaHHBIX OICHUBAINCh IO Z-KPUTEPHUIO
KonmoropoBa-CmupHoBa. Pe3ynbTaTsl uccie-
JIOBaHUsI TPECTABIICHBI C YKA3aHUEM CPEIHUX
U UX craHaapTHbIX oTkiIoHeHud (M+S.D.) B
CITy4ae BBISIBIICHUSI MEKTPYITIOBBIX Pa3InIUi C
ypoBHeM noctoBepHOCTH P<0,05 BhICUMTHIBAIIN
TaKKke pazmepsl HabmoaemMbIx 3¢ dexros (Co-
hen’s d u Cramer’s V). Ouenka pasmepa 3¢-
(exTa mMpoBoIMIIACh MO OOIIEHPUHSITHIM KpU-
tepusim:  cnabeiid  0,10-0,29,  ymepeHHbIi
0,3-0,49, cunpnbii >0,50. IIpu conocTaBiieHUN
HOMHUHAIBHBIX MPU3HAKOB ¢ 0O0Jice YeM JBYMsI
rpajalusaMy MHTeprperanus pasmepa 3¢ddexra
ITPOBOAWIIACH C MONPABKON HA YHUCIIO CTENEHEN
CBOOO/IBI U YKa3aHUEM IOPOTOBBIX 3HAYCHUI
111 c11aboro/yMepeHHOT o/ CHITBHOTO 3 (eKTa.

[Iporokon wuccienoBaHus MPOIIET KC-
NEPTU3Y COOTBETCTBHS TPEOOBaHUAM Xeib-
CHUHKCKOH JIeKJIapaluu U 0J00peH K mpoBee-
HUI0 He3aBUCHMBIM STHYECKHMM KOMHUTETOM
npu HMUII ITH um. B.M. bextepena.

Pe3yabTaThl M MX 00CYKIEHHeE.

Conmo-nemorpagpuyeckas M KIMHUYE-
CKasl XapaKTePUCTHKA BBIOOPKH.

Cpenu  oOcienOBaHHBIX  MAIUEHTOB
YUCIIO MYXXYMH COCTaBUJIO 32 4ejoBeka
(39%), xenmmn — 51 (61%). Cpennuii BO3-
pacT y4yacTHUKOB uccnefoBanust 36 £ 13 mer,
IUINTENLHOCTE 3a0ojieBanusa — 12 + 11 jer,
KOJIMYECTBO TocmuTanusanuii — 5 + 4. Jlons
HAlMEHTOB, MMEIOINX CpeHee 00pa3oBaHue —
21%, npodeccrnonanbuoe — 27%, BbICIIeEe —
52%. Pabotaronmx — 44%, COCTOSMIIUX B
opake — 39%, umeromux aereir — 35%. B co-
orBercTtBUU ¢ MKB-10 wuccrnenoBaHHas BbI-
OOpKa BKJIIOYAIa MAlMEHTOB C 3a00JIeBaHUS-
Mmu rpymnnsl mu3zodppenun (F2) — 67%, c ad-
¢dextuBHbIMU paccTpoiictBamu (F3) — 15%,
HEBPOTHUYECKUMH U JTMYHOCTHbIME (F4+F6) —
9%, a Taxke OpraHuYeCKUMH 3a00JIeBaHUSIMA
(FO) — 9%. IlcuxonpoayKTHBHAS CHUMITOMA-
THKa cBhime 60 6amoB mo mkane BPRS ObI-
na BblsiBIEHa Y 25% nanuenTtos, ot 40 no 60
o6amoB — y 58%, menee 40 — y 17%. Hons
BbIOOpKH B 31% uMerna BBIpOKEHHYIO Hera-
TUBHYIO CUMIITOMATHKY C OLEHKOH IO IIKaje
SANS 6onee 60 6amnoB, ymepernyto (30-60
6amnoB) — y 33% manueHToB, cinalyio (MeHee
30 GamnoB) — 36%. BeipaxeHHOCTb COLMAIIb-
HOU ne3amanranmu 1o mkaine GAF Gomee 60
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6amtoB Oba y 30% BeIOOpKH (“‘COXpaHHBIC”
nanueHTsl), oT 40-60 6awoB — y 55%, emie
15% mnanuentoB ObUIM HauboJee ae3aqanTh-
poBanbl (MeHee 40 6aioB).

[Tonyyanu HEHPOIENTUYECKYIO Tepa-
nuto 64 nmanuenta (77%), npuuem 11 u3 Hux
(13%) — coueranHyo H3 mpenaparoB 1-ro u
2-T0 TIOKOJICHWH. APUITHITPA30J1 IPUHUMATH 8
YyeJIoBEK, KBeTHanuH — 13, xio3amud — 4,
OJIaH3aIlMH — 6, PUCIIEPUAOH WM NaIUIIEPH-
JOH — 8, cynbnupuj — 5, rajonepuaoi — 7/,
3YKJIONEHTUKCONI — 2, Tpuduryonepasun — 4,
baynenTukcon — 3, “manble HEHPOIENTUKH
(xJmoprpoTUKCeH, THOpUAa3uH) — 4. AHTuze-
npeccanThl npuHuManu 24 nanuenta (29%), B
ToM uucie 19 genosek (23%) B komOUHaLUU
¢ Helponentukamu, 7 (8%) — ¢ TUMOcTaOUIH-
3aropamMH.  AHTHICNPECCHBHAs  TEpamnus
BKJIIOUATa TPHUIMKINYECKUE AHTUICTPECCaH-
ThI (8 manuenTos, 10%), rpynny CUO3C (11
yenoBek, 13%), mpemapaTel ¢ ABOWHBIM Me-
XaHU3MOM JeicTBus (5 udenosek, 6%). Ilpu
sToM 17-TH manmeHTaM, BKIIOYEHHBIM B HC-
ClleJ0OBaHMEe, paHee HE Ha3Haydajach IICHXO-

TpOIHAsl Tepanus, JIM0O0 OHM MPEKPATHIIU €€
pHeM 10 COOCTBEHHOMY PELICHHIO JIO TOC-
MUATATH3AIAH.

B3anMoCBsI3b KIMHUYECKHX (PAKTOPOB U
(bapmakoTepanuu.

[lanreHThI, TOTyYaBIIME OJWH WU JIBa
AQHTUIICUXOTHKA, B OTJIMYUE OT HE MPHHH-
MAaBIIMX HEWPOJICTITUKU Tepe]l TOCIIHTAIN3a-
[IUEH, UMENN pa3indus B TEYCHUU 3a00JIeBa-
Hus (puc. 1). [lepsoie — nonbie 6oxenu (Co-
hen’s d=0,68 u 0,76 COOTBETCTBEHHO, IPH
p<0,05) u panHee OoJbllice KOJIWYESCTBO pa3
rocuuranusuposanucs (Cohen’s d=0,87 wu
1.43 cootBercTBeHHO, P<0,05). IIpu 3TOM 1O-
Jy4yeHue OOJIbHBIMU Ha aMOYJIaTOPHOM JTarie
TUIWYHBIX W ATHIAYHBIX HEHPOJCIITUKOB
TakXe ObUIO CBSI3aHO C JOCTOBEPHBIMH pa3-
muusmu B urensroctr (Cohen’s d=0,68,
p<0,05) u KoIM4ecTBE TOCMUTANM3AINN Y HUX
(Cohen’s d=0,47, p<0,05). DTu cBeacHUs
MOJITBEPXK/IAIOT W3BECTHHIC JIaHHBIC O B3aW-
MOCBSI3M AHTUIICUXOTHUYECKOH TMOJIUIIparMa-
3MM W XapaKTePUCTUK TEUEHUsS 3a00JIeBaHUS
nanuenTos [12, 13].

KnuHuyeckue goaktopbl 1 doapmakoTepanus

20
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B [InuTenbHOCTb 3aboneBaHus, net
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24

17,9 .

111

TunuyHbin ATT ATunnYHbIA AT

(*p<0.05)

B KonuyeHcTBo rocnutanmnsauui, N

Puc. 1. B3aumocss3b XAapPAKTCPUCTUK TCUCHUSA 3a00JIEBaHUs U I[J'IPITCJ'IBHOﬁ MPUBCPIKCHHOCTU
MaIMEHTOB K OTACJIBbHBIM BapHaHTaM ncnxoq)apMaKOTepamm.
Fig. 1. Correlation of the characteristics of the course of the disease and long-term adherence

of patients to certain variants of psychopharmacotherapy.
[Mpumeuanne: Al — anTHncuxoTndyeckuil npemnapat, 1 All — npuém 0THOTO aHTHIICHXOTHYECKOTO Tpernapara Ha aM0y-
JIATOPHOM 3Tarie nepen 3k3amnepoarueii, 2AIl — mpuéM IByX aHTUIICHXOTHYECKUX MPETapaToB Ha aMOyIIaTOPHOM dTare
niepen sx3anepoOarmeii, bes AIl — oTcyTcTBHE MM OTKa3 OT AaHTUIICHXOTHYECKON Tepaliy, MPEAMIECTBYIOIINE TOCTIHTA-

JIM3a1uH.

Note: AII — antipsychotic drug, 1AIT — 1 antipsychotic intake before exacerbation, 2AII — 1 antipsychotic intake before
exacerbation, Bez AII — absence of refusion of antipsychotic intake before exacerbation.
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[To oueHkam Jieyamux Bpaded B COOT-
BETCTBHM CO UIIKAJIOM MEIMKaMEHTO3HOTO
KOMIUIalieHCca BBIPOKEHHBIE KOTHUTHUBHBIC
HapyIICHHs UMeJa TIOJIOBUHA UCCIICIOBAHHON
BbIOOpKH. CHMKEHHE KOTHUTHUBHOW IMPOIYK-
TUBHOCTH 4Yallle BCTPEYAJIOCh CPENU TMaIUeH-
TOB, TOJYYaBIIMX APUIUATIPA30JI U KBETHUAITUH
(50% u 20% cOOTBETCTBEHHO), peXe Y NPUHU-
MaBIIMX oOJlaH3anuH u cyaenupug (mo 30%
Cpely KOTHUTHBHO COXPaHHBIX OOJBHBIX,
x=11,3; p=0,045). 3a wuckKIOYEHHEM OSTHX
HAaXOMOK, He OBUIO BBISBICHO 3aBUCHMOCTHU
MEXJIy TOJy4aeMOi TMalMeHTaMd Ha aMOyJa-
TOPHOM JTarle JICYCHHs ICUXOTPOITHOW Tepariu-
i, KOJMYECTBOM OJHOBPEMEHHO NPUHHUMAB-
IIAXCS TIPETIApaToB U BBIPAKEHHOCTHIO TICHXO-
narojoruv  (MPOAYKTUBHOH M  HETaTHBHOW
CHUMITOMATHKH, & TAKXKE COIMAIILHOM J1e3a/1ar-

tauun). C y4€roM TOro, 4Tto BHIOOP AHTHIICH-
XOTHKa BPAadyoOM 3a4acTyi0 ObIBae€T MOTHBHPO-
BaH MHTEHCUBHOCTBIO CHUMIITOMATHKH IMalUeH-
Ta [14], noylydeHHbIE JaHHBIE TO3BOJISIOT Clie-
JaTh TPEIBAPUTEIBHBIA BBIBOJ O CONOCTABH-
MOM  3((HEeKTUBHOCTH JUIUTENIBHOTO IpUéMa
pa3HBIX IpernapaToB, NpUMeHseMbIX B Poccun
JUISl KOPPEKIMH KakK MPOMYKTUBHBIX, TaK W
HETaTUBHBIX CUMIITOMOB.

B3auMocBs3p conManbHbIX (PAKTOPOB U
ncuxogapmMakoTepanuu.

C paBHOW yacTOTOW cpeau OOJNbHBIX,
amMOyJIaTOPHO HE MOJIyYaBUIMX aHTUIICUXOTH-
YECKYIO TEepanuio U MOJIy4yaBIIMX OAMH KJIacc
AQHTUIICUXOTHUKOB, BCTPEUAINCH KaK UMEIOIINE
nerei, Tak U Oe3[IeTHbIE MAl[UeHThl: COOTBET-
ctBeHHO 47% u 53%, 39% u 61% (puc. 2).

CewmeliHbiln cTatyc (*p<0.05)

100%

90%

80%
70%
60%
50%
40%
30%
20%
10%

0%

Mmetowme bBesgetHble Xonoctble/ MeHaTble/ 3a
neten He3aMYyXXHUE  MYXKeMm

m OgauH Al m [sa Al m be3 Al = AAIT m TAT

x>=8.3; p=0. x*=4.4; p=0.
2=8.3; p=0.016 (x>=4.4; p=0.037

Puc. 2. B3auMocBsI3b ceMeHHBIX XapaKTCPUCTUK U ,I[JII/IT@JIBHOﬁ MPUBCPIKCHHOCTH MallTUCHTOB
K OT/I€TIbHBIM BapHaHTaM McuxodapMakoTepanuu.
Fig. 2. Relationship between family characteristics and long-term patients’ adherence

to the certain psychopharmacotherapy.
[Mpumeuanune: AIl — anTuncuxotmueckuii npemapar, AAIl — npuéM aTHIMYHOTO aHTHUIICUXOTHYECKOTO Iperapara Ha
amOynmaTopHOM 3Tare nepen sk3arepbanueit, TAIl — mpuém THIHYHOTO aHTUIICHXOTHYECKOTO Ipernapara Ha amOyia-
TOPHOM JTalle nepen 3K3auep6auneﬁ, bes AIl — OTCYTCTBUC WJIU OTKA3 OT AHTUIICHXOTHYECKOM Tepanunu, NpeAleCTBy-
IOMME rocruuraain3anun.
Note: ATI — antipsychotic drug, AAII — atypical antipsychotic intake before exacerbation, TAII — typical (conventional)
antipsychotic intake before exacerbation, be3 AII — absence of refusion of antipsychotic intake before exacerbation.

[Ipu 3TOM COYETAHHYIO AHTUIICHXOTH-
YECKYI0 TEpalHi0 JBYMs HEHpoIenTHKamMmu
noiny4yanu Tosibko mnocieanue (Cramer’s
V=0,32, pasmep sddekra npu df=3 605b-

1Ioi). AH@JIOTMYHBIE TPONOPLMOHAIBHbBIE
COOTHOILIEHUS OBbUIM BBISBJIECHBI B OTHOIIEHUU
OOJIbHBIX, COCTOSIBIIMX M HE COCTOSIBIIMX B
opake: 47% u 53%, 45% u 55%, 100%
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(Cramer’s V=0,39, pazmep >¢pdekra npu df=3
6omb110i). Kpome TOro, aHTUIICUXOTHKHU 1-T0
MOKOJICHUsI Yallle TOJyYald TalUueHThl, He
BCTYNHUBIIKE B Opak; HAIPOTUB, BEPOSATHOCTD
npuéma MpenaparoB 2-ro MOKOJICHHS Obuia
npaktuuecku paBHout (73% u 27%, 46% u
54%, Cramer’s V=0,29). BrrsBiieHHbIe paHee
B3aMMOCBS3M COLIMO-IeMOrpapuieckux Ia-
paMeTpoB MAlMEHTOB M MaTTEPHOB MPOBOAM-
MO MM TMcuxodapMakoTepanuy BKIIOYAIN
npexae auiib 3¢GGeKThl Bo3pacta U ITHUYE-
CKHX pa3nnyuii [15, 16].

Cpenu mainueHToB, BCTPEUaBIINX aJleK-
BaTHOE OTHOIIECHHE K MEUKAIIHI CO CTOPOHBI
CBOETO OKpYXXEHHS, yalle ObUl pacmpocTpa-
HEH TPUEM aHTUACTIPECCAHTOB, YEM €ro OT-
cyrctBue (75% u 25%). llpu orpuniarensHOM
OTHOIICHUH Jpy3ed WM CEMbU MAaIMeHTa
BCTpPEUAINCh JIMIIb HE MPUHUMABIIUE aHTHU-
JeTIPeccaHThl OOJbHBIC (x2:9,8; Cramer’s
V=0,67, p=0,05). Takum oOpa3om, moTy4YeH-
HBIC CBEJICHUS O MPHUBEPKEHHOCTH MALMEHTOB
ME/IMKAMEHTO3HOH Tepanuu BO B3aHMMOCBSI3U
¢ (hakTOpOM CEeMbH JOTOJHSIOT W3BECTHHIC
naHHple 00 »3¢ddexkre MHUKPOCOIHATHLHOTO

OKpPY’KEHHsI Ha IIPUBEPKEHHOCTh AHTUIICUXO-
TUYECKOM Tepamnuu [17].

B3aumocssi3b MOTHBALIMOHHO-
MOBEICHYECKUX XapaKTEPUCTUK U TepaIuu.

AHaMHECTHUYECKHE HapyUIeHUs KOM-
I1aiieHca no-pasHoMy ObLIU MPEACTaBICHBI B
MOArpyNIax MalueHTOB, IOJy4YaBLUIMX TH-
MUYHBIE M aTUIOUYHbIE  HEHPOJEHTHKHU
(x*=10,9; Cramer’s V=0,74, pasmep sddexra
npu df=3 Gonwmioit, p=0,03) (puc. 3). Y nep-
BBIX BCTpPEYAJIUCh NPUEM HE PEKOMEH]IOBaH-
HBIX BpayoM JIEKapCTB M CaMOBOJIbHOE CHU-
xKeHue J03upoBoK (67% u 33% cootBert-
CTBEHHO). Y BTOpBIX NMPAKTUYECKU B PaBHOU
CTeNeHH ObUIN MPEeICTaBICHbl KaK CaMOCTOS-
TeJbHBIE MPEKpAIICHUs] Tepanuu, TaKk U OT-
CYTCTBHE HapyIICHHWH KOMILIaiieHca, CoOoT-
BeTcTBeHHO 44% u 35%. B3aumocss3u nat-
TEPHOB MOBEJICHUS MAI[UEHTOB B XOJ¢ Jieuel-
HOTO TpoIecca M MPUHUMAeMOl uMH (apma-
KOTEpanuy paHee OMHCHIBAIACH B JIUTEPATYpE
[18], ogHako OHM KacaluCh JIMIIb MTPUMEHE-
HUA TUMOCTa0MIIN3aTOPOB U JeTo-
npenapaToB, a Takxke 3¢pdeKTa JOCPOUHBIX
BBIIIMCOK U3 CTAallMOHApa.

AHaMHe3 HapyLLeHUIA NPUBEPXKEHHOCTH
Tepanun (LUMK n.1.5)
AAT1-BHeLwHMA Kpyr, TAIT - BHYTPEHHUI

9%

67%

47%

Mpuém HepeKkoMeHO0BaHHbIX NpenapaTos
B CHWXeHNe J03NPOBOK
MpekpalleHre Tepanuu

B [lorHbIN KoMMIianeHc (x¥?=10.9; p=0.028)

Puc. 3. B3aumocBs3b THIIA )IJ'IHTGJ'IBHOﬁ TEpAINU MalrEeHTOB C MOBCACHYCCKUMHU ITaTTCpHAMU B

CTPYKTYpPC MCAUKAMCHTO3HOI'O KOMILIaieHca.

Fig. 3. Relationship between the type of long-term psychopharmacotherapy and behavioral manifes-

tations of medication compliance.

HpI/IMe‘IaHI/IeZ AAIT - l'IpI/IéM ATUINUYIHOI'O0 aHTUIICUXOTHUYCCKOI'O Ipernapara Ha aMGYJ'IaTOpHOM oTane nepea 3K3auep6a—
nuei, TAIT — mpuém THMHMIHOTO aHTUTICUXOTHYECKOTO TIperapaTa Ha aMOyJIaTOpPHOM 3Talle Tiepe dK3arnepoanuei.
Note: AAII (outer circle) — atypical antipsychotic intake before exacerbation, TAII (inner circle) — typical antipsychotic

intake before exacerbation.
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Ilo ganaeM IIIkansl MegHMKaMEHTO3HO-
ro KOMIUIaleHca, cpeau OONbHBIX, JIEMOH-
CTPUPOBABIIUX KPUTHKY K CHMITOMaM 3a00-
JIEBaHMsI, MPeoOIaiany TPUHUMABIITUE aHTH-
nenpeccanTsl  (62,5%), pexe BCTpeHalUCh
MalUEHTHl, HE TOJYYaIOIIHe ICUXOTPOITHOM
Tepanuy WK MOJIYYalolue TOJIbKO TUMOCTa-
ounuzaropsl (25% u 12,5% COOTBETCTBEHHO).
Amnanornuno, B mnponopiuu 10%-40%-50%,
(dbparMeHTapHas KpUTHUKA OMPEIEIsUIach Yale
Cpenu MalHueHTOB 0€3 aHTUIECIPECCUBHOMN Te-

paruu. [lomHOE OTCyTCTBHME WHCaiTa BCTpe-
9aJioch TOJBKO y MalUEHTOB, HE TIOTYYaBIINX
ncHXOTponHOi Teparmu  (x°=9,8; Cramer’s
V=0,47, pazmep 3¢ dekra npu df=4 GosbIoH,
p=0,045) (puc. 4). B3aumMooOycI0BIEHHOCTD
WHCaliTa Ha 3a00JieBaHUE U TCUXO(papMaKo-
TEparuu MHOTOKPATHO OMHCAHBI B JINTEPATY-
pe, OHAKO paHee MPEUMYIICCTBEHHOE BHHU-
MaHHE YACNSUIOCh CBSI3M C TMPUEMOM aHTH-
MCUXOTHUKOB [17, 19].

BapuaHTtbl uHcanta (LUMK n.2.1)

25%

50%

100%
Kputuka K YactnyHas OTcyTcTBUYE
cuMnToMam KpuTUHKa KPUTUKU

Bes hapmakoTepanun B TumoctabunusaTopsbl

a AHTM,qenpecca HTbI

(x2=9.8; p=0.045)

Puc. 4. BzaumocBs3b THIA JUTUTEIBHON TEpauy MallUEHTOB C HHCANTOM Ha 3a00JIeBaHue.

Fig. 4. Relationship between the type of long-term psychopharmacotherapy and disease awareness.
[Ipumeuanue: HIMK — mikana Me1MKaMEHTO3HOTO KOMILJIaHeHca.

Note: IIIMK — medication compliance scale, item 2.1.

Haubonee cymiecTBeHHBIM U3 TOTy4YeH-
HBIX pe3yJbTaTOB ObLIa 0OBEKTUBALIUS CTPYK-
Typbl MOTHUBAIlMM MAllMEHTOB K JIEUYEHHIO,
chopmupoBaHHON Ha (OHE KOHKPETHOTO Ba-
pUaHTa MOoJIydaeMoil MMH TIcuXodapMmakoTe-
pamuu (puc. 5). bonpHBIE, TPUHUMABIIINE aM-
OyaTOpHO AHTUIICUXOTHUKU 1-TO TOKOJICHHUS
M0 CPaBHEHHUIO C TIOJYYABIIMMH TIPETapaThl
2-TO TIOKOJICHUSI UMENTH HMCKaKEHUS MOTHBa-
IIUOHHBIX YCTAaHOBOK: MEHBIIE OMUPAIUCh HA
cOOCTBEHHBIC 3HAHWS M HAaBBIKH CIIOCOOOB
npeojonieHusT 3a00JIeBaHUS TIPU TPUHATUU
pemenust o jedenun (paktop 1 OuMJI; Co-

hen’s d=0,64, p<0,05). DTo npUBOIUIO K JO-
CTOBEPHOMY CHW)XXEHUIO y HHX CyMMapHOU
WHTCHCUBHOCTH  MOTHBAalMU  (CyMMapHBIN
o6aim OnMJI; Cohen’s d=0,6, p<0,05). Ilpu
ATOM CYIIECTBEHHO Oo0Jiee BBICOKHME TOKa3a-
TCJIN MOTHBAlMHU K JICUCHUIO ACMOHCTPHPO-
B TAKXXE MAI[UCHTHI, MOJYYaBIIHE COYEC-
TaHHYIO AQHTHACTIPECCUBHYIO WU HOPMOTUMU-
YECKyI0 TEpamuio MO0 CPaBHEHHUIO C TPUHU-
MaBILIMMH aHTHJIETIPECCaHThl 0e3 TUMOCTadu-
au3aTtopoB  (cymmapsbeii  6amn OuMUJI;
Cohen’s d=0,64, p<0,05).
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CTpykTypa MoTMBaUuK (CTaHgapTM3nMpoBaHHble Gannbl; *p<0.05)

04
0,2*

) ol

0,2

0,2 -

-0,2

0,4
-0,6

-0,8

Onopa Ha cobCTBEHHbIE 3HAHMSA
1 HaBbIKK (pakTop 1 OuM/)

ETAMN mAAT

AHTUAEN peccaHTbl+HOPMOTUMUKN

-0,1

*—-0,4
0,6 —*

MHTEHCMBHOCTb MOTMBALLMA
(cym.6ann OuMn)

MOHOTepaI'IVIH aHTUgenpeccaHTamm

Puc. 5. Paznnunsa B CTPYKTYPC U HHTCHCHUBHOCTU MOTHUBAILIUU K JICUCHUIO B 3aBUCUMOCTU
OT TUIIAa IIJII/ITGJII)HOf/'I TCpaIruu MarrucHTOB.
Fig. 5. Differences in the structure and intensity of motivation for treatment depending
on the type of long-term therapy of patients.

[Mpumeuanue: AAIl — mpuéM aTUNMYHOTO AHTUIICUXOTUYECKOTO Ipernapara Ha aMOyIaTOPHOM 3Tare mnepej dk3amepoa-
uuedd, TAIl — npuéM THNMYHOrO aHTHUICHXOTHYECKOIO ITIpernaparta Ha amOyJaTOpHOM JTame nepej sK3aiepOanuei,

OuMUJI — OIIpOCHUK OIIEHKH MOTHBAIIUH K JICUEHHUIO.

Note: AATI (orange) — atypical antipsychotic intake before exacerbation; TAIT (blue) — typical antipsychotic intake be-
fore exacerbation; (gray) — antidepressants with stabilizers; (yellow) — antidepressants without stabilizers; OuMJI —
treatment motivation assessment questionary; ¢akrop 1 OuMJI — factor 1: reliance on own knowledge and skills to

overcome the disease.

HNuTepnperanuss MOJYYEHHBIX JAaH-
HBIX.

IIpoBeneHHOE HccaenoBaHUE IOATBEP-
JWIIO HCCIeloBaTeNbeKyto runore3y. Crenu-
¢uka HelpoxumHuueckoro npoduiast HeWpo-
TPOIHBIX IpPENnapaToB, HapsAIy € COLUAIbHO-
IICUXOJIOTMYECKUMH M KJIMHUYECKUMH Xapak-
TEPUCTUKAMHU IMallMEHTOB SBIIAIOTCS MapaMmeT-
pamMu, B3aUMOOOYCIIOBIMBAIOIIMMHU TOBEIe-
HUE, HAaIIPaBJIEHHOE Ha ClieJIOBaHUE JIe4eOHOt
nporpaMMe. B mpoBenéHHOM HcCIe10BaHUU
HE YYHUTHIBAJIUCH MOTEHIMAIbHbIE 3((EKTHI,
CBSI3aHHBIE C pa3jM4YMeM 03 MPUHUMABIINX-
cs mpenapaToB. OlHAaKO Bce aHAJIM3HPOBAaH-
HbI€ MAalMEHTHI NOJy4YaJId Mpenaparbl B pam-
Kax JIMara3oHOB PEKOMEH/I0BAaHHBIX Tepares-
TUYECKUX J103, a Oonee Hag&KHaAs OLEHKa
(hapMakOKMHETHKH TpeboBajia OBl TPOBEJE-
HUS JIOPOTOCTOSMIMX (hapMaKOTeHETUYECKHX
aHAJIM30B U JIEKAPCTBEHHOI'O MOHUTOpHHra. B
IIEJIOM, OTPaHUYEHHOCTh BBIOOpKH U 0bcep-
BallMOHHO-aHAMHECTHYECKUI XapakTep HcC-

CJIEJOBaHMsI ONPENEIAIOT €ro NMWIOTHBIA Xa-
pakrep. TeM He MeHee, TOTyYEHHBIE PE3YJib-
TaThl IO3BOJISIIOT IPEABAPUTENBHO CYIUTH,
YTO XapaKTep IMCUXONATOJIOTHYECKOH CHUMII-
TOMAaTHKHU B CIIy4ae pa3BUTUS 0OOCTpEHHs Ha
¢oHe mnpuéMa MOAJEPKUBAIOIIETO JICUEHUS
HE OmpeJesnseTcst IPUHUMAaBIIEHCS O0JIbHBIMU
ncuxodapmakoTepanueil.

Buasl HapylieHMl MeIUKaMEHTO3HOTO
KOMILJIaiieHca, BhISIBICHHbIE Y OOJBbHBIX, JUIH-
TENbHO TMOJYYAIOIIUX AHTUICUXOTHKU 1-TO
MOKOJIEHUS, CBA3aHBI C MX MEHBIIEH CKJIOH-
HOCTBIO ONUPAThCS HA COOCTBEHHBIC 3HAHUS U
HaBBIKM CIIOCOOOB MpeojosieHus 3aboreBa-
HUsA. OTH MOTHUBALIMOHHBIE MPENNCIO3ZULIUN
COYETAIOTCSl Y HUX HE CTOJIBKO C MPUEMOM HE
PEKOMEH/I0BaHHBIX IIPENAPATOB U CHUKEHUEM
703 BONPEKH TIOJIYYCHHBIM OT Bpada HH-
CTPYKIMSM, HO ¥ C OOLIMM CHW)KEHUEM HH-
TEHCUBHOCTH TEPANEBTHYECKOM MOTHBALUU.
31ech BaXKHO YUYUTBIBATh, YTO JUJIMTEIBHOE
CIIEIOBAHME PEKOMEHIOBAaHHOMY IPUEMY
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[IpenapaToB 1-ro MOKOJEHMs, a TaKXe KOM-
OMHAIMM TUIIMYHBIX U ATUIIMYHBIX HEHpoJen-
TUKOB, BEPOSATHO, B 3HAUYUTEIbHOW CTEIEHU
NOJICP>)KUBACTCS KIIMHUYECKUMH U COLIUANIb-
HBIMU (DaKTOpaMH MALMEHTOB: UX CEMEHHBIM
IIOJIOKEHHUEM, OoJiee TSHKENBIM TEYEHUEM 3a-
OosieBaHUS U, BO3MOXKHO, HU3KOW 3(h(eKTnB-
HOCTBIO OTHOCHUTEJIBHO HETraTUBHON CHMIITO-
MaTukH [5].

OcoOblif THI B3aWMOCBSI3M  BBISBICH
MEXJy MOTHBAaLMEH K JIEYEHUIO Yy OOJIbHBIX
IICUXUYECKUMHU pacCTpoCTBaMM M IOJydae-
MOW HMH aHTHUJCNPECCUBHOM Tepanueil. B
OTPEICTICHHON CTENEHU ITO MOXKET OBITh CBSI-
3aHO C HPOKOTHUTHUBHBIM 3()(eKToM U CHU-
KEHUEM aHT€JIOHUH, ONOCPENYIOIUMU aKTH-
BallMI0 YacTH HEHPOXMMHUYECKUX COCTaBIIs-
romux ¢eHomeHa mortuBanuu [20, 21, 22].
BHe 3aBucuMocTH OT KJjlacca, IpUeM aHTHUe-
IIPECCAHTOB CBSI3aH C YJIYYIICHUEM HHCAWTA
NAIMeHTOB Ha 3a0oJieBaHME, OJHAKO HecIe-
nuuIecKass MHTCHCU(PHUKAIMS MOTHBALUU K
JICUEHHIO TIPOUCXOANT JIUIIb (POHE MOTYUESHHUS
aHTHUJICTIPECCUBHON Tepamnuu B COUYETAaHUU CO
cTabuin3aropaMu HacTpoeHHs. B cBoro oue-
penb, AIUTeNbHAs MPUBEP)KEHHOCTh TUMOAH-
JIENITUYECKON Tepanuu TaKXKe OIOCperyeTcs
COLIMAJIbHBIMU (haKTOpaMH, a MMEHHO aJIeK-
BAaTHBIM OTHOLIEHHEM OKPYXEHMsI ITallUEHTOB
K ncuxodapmakoTepanuu.

3akiouenue. [IpuBepkeHHOCTh Nanu-
€HTOB MCcUXO(apMaKoTepannuu sBisieTcs Ouo-
MICUXOCOLUAIBHBIM (DEHOMEHOM, TOCKOJIbKY B
€ro peajan3aluy Yy4acTBYIOT HE TOJBKO (haKTo-
pbl TedeHus: 3a00JIeBaHUs, COLMAIBHOW IMOJ-
JeP>KKU OOJIbHBIX, MX NCUXOJOTMYECKUX YCTa-
HOBOK M TIOBEIEHYECKMX CTEPEOTUIIOB, HO U
OvoxuMHYecKasi TpUpojJia Ha3HauYaeMoil Tepa-
nuu. Takum 06pa3oMm, JOCTHXKEHHE YIOBJIETBO-
PHUTEILHOTO MEAMKaMEHTO3HOIo KOMILIaleHca
TpeOyeT OT Bpaua HE TOJBKO BCECTOPOHHETO
aHaJM3a TICUXOCOIMAIbHBIX MMapaMeTpoB Mallu-
€HTa, HO U TIOHUMaHUsI HEHPOXUMHUYECKUX (-
(eKTOB Ha3HAYaeMbIX KJIACCOB MCUXOTPOITHBIX
[IpenaparoB B OTHOLIEHWHM MOTHBAIIMOHHBIX
MPOLIECCOB MaIUEHTA.
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