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Abstract. The aim of the study was to investigate the association between rs4977574 polymorphism of the
long non-coding RNA ANRIL gene and renal cell carcinoma development depending on body mass index (BMI).

Materials and methods of the research. The venous blood of 101 patients with clear cell renal cell carcinoma
(CCRCC) and 100 individuals without cancer history was used for the study. Venous blood leukocyte DNA was ex-
tracted using commercial GeneJET Whole Blood Genomic DNA Purification Mini Kit (Thermo Fisher Scientific,
USA). Genotyping of ANRIL gene 1s4977574 polymorphism was performed by Real-time PCR method using TagMan
assay C 31720978 30. The reaction was performed on Quant Studio 5 DX Real-Time (Applied Biosystems, USA).
Obtained data was analyzed using SPSS software package (version 17.0). The mean values between two groups were
compared using Student's t-test, between three groups — using one-way ANOVA followed by Bonferroni post-hoc test.
The risk of CCRCC onset depending on particular rs4977574-genotype was calculated using binary and multivariate
logistic regression under different models of inheritance. P values < 0.05 were considered as statistically significant.

Results of research. The analysis of results in total sample showed no difference in rs4977574-genotypes dis-
tribution between control and cancer groups (P = 0.216). This difference was almost significant (P = 0.053) in individu-
als with BMI < 25 kg/m% However, in persons with BMI > 25 kg/m? the rs497757-genotypes frequency was signifi-
cantly different between patients with renal cancer and control subjects (P = 0.002). It was revealed that minor allele G
has a protective effect for CCRCC occurrence in subjects with BMI < 25 kg/m? (OR = 0.300; P = 0.045 — for dominant
model of inheritance). Significant results were also preserved after adjusting for sex, age and smoking habit (OR =
0.169; P = 0.031). The analysis of overweight individuals showed that the minor G-allele of ANRIL gene rs4977574
polymorphism, on the contrary, increased the CCRCC risk (OR =4,552; P = 0.001 — for dominant model; OR = 2.036;
P = 0.041 — for super-dominant model). The statistical significance of results was also maintained after adjusting for
sex, age and smoking (OR = 4.202; P = 0.030 — for dominant model; OR = 3.785; P = 0.023 — for super-dominant mod-
el). It was also found that BMI (27.5 + 4.2 kg/m?) in CCRCC patients with minor G-allele (genotypes AG and GG) was
higher compared to AA-homozygotes (25. 2 £ 4.3 kg/m?; P = 0.028).

Conclusions. BMI affects the nature of association between ANRIL gene rs4977574 polymorphism and
CCRCC development. Thus, the minor G-allele reduces the CCRCC risk in persons with normal weight. However, in
persons with overweight, G-allele is associated with increased CCRCC risk. Also, there is link between ANRIL gene
154977574 polymorphism and BMI in CCRCC patients. The BMI in minor G-allele carriers is higher compared to AA-
homozygotes.
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Introduction. Kidney cancer is ranked 16" in
the world among all malignant tumor forms, causing
more than 175,000 deaths annually [1]. Wherein, renal
cell carcinoma (RCC) accounts for about 95 % cases of
all kidney malignant tumors [2]. Therefore, the accurate
diagnostics, personalized treatment, and early RCC pre-
vention are the great scientific and social-medical issues.

Numerous experimental studies have shown that
long non-coding RNAs (IncRNAs) play the major role in
the onset and progression of various tumors, realizing
molecular regulation of cell division and transformation
[3]. Special attention is now given to IncRNA ANRIL
(Antisense Non-coding RNA in the INK4 Locus), also
known as CDKN2B-AS1. ANRIL gene is localized within
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gene cluster that encodes the amino acid sequence of
tumor suppressor proteins: pl4ARF, plSINK4b and
pl6INK4a. ANRIL overexpression has been shown to
inhibit these proteins activity, which causes genomic
instability and promotes tumor progression [4].

The number of reports regarding the IncRNA
ANRIL involvement in different malignant tumors emer-
gence have been published. ANRIL has been found to be
overexpressed in gastric cancer [5], prostate cancer [6],
bladder cancer [7], and squamous cell carcinoma of
esophagus [8]. The association between ANRIL gene
polymorphisms with breast cancer [9], lung cancer [10],
optical glioma [11], multiple myeloma [12], and prostate
cancer [13] development has been established. However,
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no studies have yet been conducted to investigate the
ANRIL role in kidney cancer development.

Recent large-scale population studies have
shown that body mass index (BMI) is the important fac-
tor of occurrence, progression and treatment success of
number malignant tumors, including kidney cancer [14].
It was revealed that BMI increasing by 1 unit leads to
increasing of RCC risk development by approximately
4% [15]. At the same time, the risk of RCC mortality
increased by 5 % with each kg/m? [16]. In addition, it has
been shown that low ANRIL promoter methylation at
birth is associated with obesity in children [17]. Moreo-
ver, ANRIL transcripts inhibition is known to reduce the
expression of genes involved in glucose and fatty acid
metabolism [18].

Rationale for the study. Thus, given the signif-
icant role of IncRNA ANRIL in tumorigenesis, its possi-
ble involvement in energy metabolism regulation, and
significant influence of BMI on malignant tumors emer-
gence and progression, it makes sense to analyze the
impact of ANRIL gene polymorphisms on RCC develop-
ment. This will improve the diagnostic algorithm for
kidney cancer and allow recognizing the patients of risk
groups in the future.

The purpose of the study was to investigate the
association between IncRNA ANRIL gene rs4977574
polymorphism and RCC development depending on
BMI.

Material and methods. The venous blood of
101 patients (42 women and 59 men) with clear cell renal
cell carcinoma (CCRCC) and 100 persons (34 women
and 66 men) without oncology history was used for
study. Patients were treated at Sumy Regional Clinical
Oncology Hospital from 2005 to 2016. The morphologi-
cal diagnosis of CCRCC was established according to
European Association of Urology (EAU) Guidelines [17].
All subjects had II stage of kidney cancer according to
TNM-classification.

The study was conducted in compliance with
Council of Europe Convention on Human Rights and
Biomedicine, the Declaration of Helsinki, and Order of
the Ministry of Health of Ukraine Ne 690 (23.09.2009).
All individuals signed the informed consent for genetic
test. The study protocol was approved by the Ethic
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Committee of the Medical Institute of Sumy State Uni-
versity (number (Ne3/05.12.11).

DNA from venous blood leukocytes was ex-
tracted using GeneJET Whole Blood Genomic DNA
Purification Mini Kit (Thermo Fisher Scientific, USA).

Genotyping of ANRIL gene rs4977574 polymor-
phism was performed by real time polymerase chain
reaction (Real-Time PCR) wusing TagMan Assay
C 31720978 30. The reaction was conducted in Quant
Studio 5 DX Real-Time instrument (“Applied Biosys-
tems™, USA). The amplification reaction consisted of
initial 10-minute denaturation (95 °C) followed by 45
cycles of amplification for 15 s (95 °C) and 30 s (60 °C).

Statistical analysis of obtained data was
performed using SPSS software package (version 17.0).
Categorical variables are presented as absolute and
percentage values; quantitative data are presented as M +
SD (Shapiro-Wilk test was used to check the distribution
normality). The mean values between two groups were
compared using the Student's t-test, between three groups
— using one-way ANOVA followed by Bonferroni post-
hoc test. Pearson's % test was used to asses the rs4977574
genotypes distribution between comparison groups and
its deviation from Hardy-Weinberg equilibrium. The risk
of CCRCC onset depending on particular rs4977574
genotype was calculated using binary logistic regression
under different models of inheritance. Sex, age, and
smoking habit were used as covariates for multivariable
logistic regression. Bioinformatic analysis was performed
using HaploReg v4 resource. P values <0.05 were
considered as statistically significant.

Results. The results of ANRIL gene rs4977574
polymorphism genotyping both in general group and in
subgroups stratified by BMI are presented in table 1. It
was revealed no significant difference in rs4977574
genotypes distribution between control and experimental
individuals in general group (P = 0.216). However, this
difference was practically significant in persons with
BMI < 25 kg/m? (P = 0.053). Additionally, the genotypes
frequency of ANRIL gene rs4977574 locus differed sig-
nificantly between patients with CCRCC and control
subjects in overweight subgroup (BMI > 25 kg/m?) (P =
0.002).

Table 1
The distribution of ANRIL gene rs4977574 polymorphism genotypes in comparison groups
Genotype
Group n AA (%) | AG (%) GG (%) P
General group
Control 100 32 (32.0) 44 (44.0) 24 (24.0) 0.216
CCRCC 101 22 (21.8) 55 (54.5) 24 (23.8) )
BMI < 25 kg/m>
Control 30 5(6.7) 16 (53.3) 9 (30.0) 0.053
CCRCC 35 14 (40.0) 17 (48.6) 4 (11.4) )
BMI > 25 kg/m’
Control 70 27 (38.6) 28 (40.0) 15 (21.4)
CCRCC 66 8 (12.1) 38 (57.6) 20 (30.3) 0.002
Note: CCRCC — clear cell renal cell carcinoma; BMI — body mass index; n — number of persons in subgroup;
P — statistical probability index determined by Pearson's x? criterion.
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The results of logistic regression analysis are
presented in table 2. It was found that minor allele G has
the protective value for CCRCC development in persons
with BMI < 25 kg/m? (OR. = 0.300; 95% CI = 0.093-
0.971; P. = 0.045 — under dominant model). Significant
results were also maintained after adjusting for sex, age
and smoking habit (OR. = 0.169; 95% CI = 0.033-
0.852; Pagj = 0.031 — under dominant model). The analy-
sis of overweight people showed that minor G-allele of
ANRIL gene 14977574 polymorphism, on contrary, in-
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creases the CCRCC onset risk (OR. = 4.552; 95% CI =
1.884-10.998; P, = 0.001 — under dominant model; OR.; =
2.036; 95% CI = 1.028-4.032; P, = 0.041 — under super-
dominant model). The statistical significance of obtained
results was also maintained after adjustment for sex, age
and smoking (ORag = 4.202; 95% CI = 1.152-15.334; P
= 0.030 — under dominant model; ORaq = 3.785; 95% CI
= 1.197-11.971; P.g = 0.023 — under super-dominant
model).

Table 2
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Analysis of ANRIL gene rs4977574-genotypes association with CCRCC development depending on BMI

Model P \ OR. (95% CI) | Puw ORag (95% CI)

BMI < 25 kg/m*

Dominant 0.045 0.300 (0.093-0.971) 0.031 0.169 (0.033-0.852)

Recessive 0.071 0.301 (0.082-1.106) 0.073 0.167 (0.023-1.183)

Super-dominant 0.702 0.826 (0.311-2.195) 0.590 0.668 (0.154-2.898)
BMI > 25 kg/m’

Dominant 0.001 4.552 (1.884-10.998) 0.030 4.202 (1.152-15.334)

Recessive 0.239 1.594 (0.734-3.462) 0.598 0.710 (0.199-2.531)

Super-dominant 0.041 2.036 (1.028-4.032) 0.023 3.785 (1.197-11.971)

Note: CCRCC — clear cell renal cell carcinoma; BMI — body mass index; 95% CI — 95% confidence interval;
P. — crude P (without adjusting for covariats); OR. — crude odds ratio; P.qj — P after adjusting for sex, age and

smoking; ORag — adjusted odds ratio.

Then we have analyzed the possible association
between ANRIL gene 1s4977574 polymorphic site and
BMI only in CCRCC subgroup. The results of rs4977574
genotypes distribution analysis between CCRCC patients

with normal BMI and overweight are shown in table 3. It
was found that genotypes AG and GG occur much more
frequently in individuals with BMI > 25 kg/m?, than in
patients with BMI < 25 kg/m? (P = 0.003).

Table 3
The distribution of ANRIL gene rs4977574 polymorphism genotypes in CCRCC patients depending on BMI
BMI n Genotype P
AA (%) AG (%) GG (%)
<25 kg/m? 35 14 (40.0) 17 (48.6) 4(11.4) 0.003
> 25 kg/m? 66 8 (12.1) 38 (57.6) 20 (30.3) )

Note: CCRCC — clear cell renal cell carcinoma; BMI — body mass index; n — number of persons in subgroup;
P — statistical probability index determined by Pearson's x? criterion.

In addition, we have studied the dependence of
BMI on rs4977574-genotypes in CCRCC patients (Table
4). It was revealed that BMI was significantly higher in

minor G-allele carriers (AG- and GG-genotypes) com-
pared to AA-homozygotes (P = 0.028).

Table 4
The link between BMI and ANRIL gene rs4977574-genotypes among CCRCC patients (kg/m?)
Model Genotype P
AA AG GG
Codominant n=22 n=155 n=24 0.090
252443 27.5+£4.6 27.6+34
AA AG + GG
Dominant n=22 n=79 0.028
252443 27.5+4.2
GG AA + AG
Recessive n=24 n=77 0.458
27.6+3.4 26.8+4.6
AG AA + GG
Super-dominant n=>55 n=46 0.242
27.5+4.6 26.5+4.0

Note: CCRCC — clear cell renal cell carcinoma; BMI — body mass index; n — number of persons in subgroup;
P — statistical probability index determined by Student's ¢-criterion (for dominant, recessive and super-dominant
inheritance models) and by Fisher’s F-criterion (for codominant inheritance model).
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Discussion. The IncRNA ANRIL gene (official
gene name is CDKN2B-AS1) is located on the short arm
of 9" chromosome (9p21.3) within the gene cluster
INK4b-ARF-INK4a. As of April 2020, there are 32,759
nucleotide variations in ANRIL gene (according to
NCBI).

The results of several case-control studies have
shown the relation between ANRIL gene polymorphisms
and various malignant tumors development. The TCGA-
haplotype (alleles are located within 151333045,
rs1333048 rs4977574, and rs10757278 loci) has been
found to be associated with increased breast cancer risk
in Iranian women [9]. The rs2151280 polymorphism
increases the optic glioma risk in patients with type 1
neurofibromatosis [11] and is associated with relapse in
patients with multiple myeloma [12]. Moreover, the
rs1011970 single-nucleotide polymorphism (SNP) of
ANRIL gene is linked to treatment effectiveness of lung
cancer patients [10]. It is suggested that mentioned SNPs
may affect the formation of some ANRIL splicing vari-
ants and, thus, alter the expression of INK4b-ARF-INK4a
genetic locus.

The rs4977574 polymorphism is located within
16" intron of ANRIL gene (103785th position). The re-
sults of bioinformatic analysis using HaploReg v4 re-
source revealed that rs4977574 locus changes the nucleo-
tide structure of binding site for C-ets-1 and glucocorti-
coid receptor. These transcription factors are known to be
involved in kidney cancer development and progression
[19]. Therefore, it can be assumed that rs4977574 poly-
morphic site is involved in RCC pathogenesis through
altering the effect of these proteins on ANRIL expression.

Our results revealed that ANRIL gene rs4977574
polymorphism is associated with CCRCC onset, but this
relationship depends on BMI. Thus, it was found that
minor G-allele reduces the CCRCC risk in individuals
with BMI < 25 kg/m?, whereas in overweight people, the
G-allele, on contrary, increases the risk of kidney cancer
development. There is only one study devoted to link
between rs4977574 SNP and development of genitouri-
nary system cancer. Taheri et al. have studied the possi-
ble relation between the prostate tumors and ANRIL gene
polymorphisms among Iranian men [13]. The rs4977574,
rs1333048, and rs10757278 sites were found to be asso-
ciated with the risk of prostate cancer and prostate benign
hyperplasia development.

In addition to comparative analysis between the
study and control groups, we also have tested the relation
between ANRIL gene polymorphism and BMI separately
in CCRCC patients. Patients with rs4977574-G allele
have been shown to have significantly higher BMI than
patients with rs4977574-AA genotype. It is known, than
IncRNA ANRIL influences the activity of genes involved
in energy metabolism, in particular adiponectin-1 recep-
tor (ADIPOR1) and vesicle-associated membrane pro-
tein-3 (VAMP3) [18]. Also there is an association be-
tween degree of CpG sites methylation of ANRIL gene
promoter and obesity development in children [17]. Thus,
it can be assumed that ANRIL genetic polymorphism is
also capable of BMI affecting in adults.

This can be confirmed by GWAS (genome wide
analysis) results, which showed the association between
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ANRIL gene rs4977574 polymorphic site and myocardial
infarction risk [20]. In addition, the meta-analysis of 23
publications also has revealed strong association of
154977574 polymorphism with coronary heart disease
development [21]. Since overweight is a strong risk fac-
tor for cardiovascular disease, ANRIL may be exerting its
influence on these diseases pathogenesis precisely by
impairment of carbohydrate and lipid metabolism.

Thus, there is reason to believe that ANRIL gene
14977574 SNP leads to CCRCC development in over-
weight individuals by modulating the interaction between
ANRIL and protein tumor suppressors, as well as by
disrupting of lipid and carbohydrate metabolism with
subsequent development of overweight and obesity.
However, the question of rs4977574-G allele protective
effect in persons with normal weight remains unan-
swered. Further experimental and clinical studies will
shed more light on this issue.

Conclusions:

1. The association between ANRIL gene rs4977574
polymorphism and CCRCC onset depends on BMI. The
minor G-allele reduces the CCRCC risk in individuals
with BMI < 25 kg/m?, however, the G-allele is related to
increased CCRCC development risk in individuals with
BMI > 25 kg/m?.

2. There is a link between ANRIL gene rs4977574 poly-
morphism and BMI in CCRCC patients. The BMI is
higher in minor G-allele carriers compared to AA-
homozygotes.

Prospects for further research. The following
studies will investigate the role of ANRIL gene polymor-
phisms in the emergence and progression of other genito-
urinary system malignant tumors in individuals with
various risk factors.
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Pe3rome. Llenbio ncciefoBanust CTaI0 U3y4YeHHE
cBsi3u Mexay 1s4977574-nonmuMoppu3MOoM reHa JITMHHOM
mekomupytomeit PHK ANRIL w BO3HHKHOBEHHEM
MOYEYHO-KJIETOYHOH KapUUHOMBI B 3aBUCHMOCTH OT
nHaekca maccol Teaa (MMT).

Matepuanbl W MeTOIbI.
WCIIONIB30BaHO BEHO3HYI0 KpoBb 101 GoipHOrO co
CBETJIOKIIETOYHON  IOYEYHO-KJIETOYHOH  KapIIMHOMOM
(CKIIKK) wu 100 wdenoBek 0e3 OHKOJIOTHYECKUX
3a0o0jeBaHMH B aHaMHe3e. | GHOTUIMPOBaHUE IO
154977574-noxycy reHa ANRIL BBITIONHSAIN C TIOMOIIIBIO
MeToJa MOJMMEepa3sHON LENHONW peakiud B pEKUME
peanmsHoro Bpemenu (Real-time PCR) B mpucyrcTBum
TagMan assay C_ 31720978 30. CraTuctuyeckuii aHaIu3
BBITIOJIHSJIM C MUCIIOJIb30BaHUEM MakeTa mporpamm SPSS
(Bepcuss  17.0). 3mauemme P < 0,05 cuutanum
CTaTUCTUYECKH JOCTOBEPHBIM.

Pesynbratel. AHamu3 pe3yibTaToB II0Ka3al,
YTO pa3HHIlAa B pacnpeneneHuu 1s4977574-reHoTUoB
MEXIy KOHTPOJBHOW W ONBITHOM TpynmamMyd B OOIIEH

B wuccnenosanun
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BBIOOpKE oTcyTcTBOBana (P = 0,216). OTnenbHO y JIHIl C
HUMT < 25 xr/mM> Takas pasHUIA ObUIa MPAKTUYECKH
snaunmoit (P = 0,053), a B rpymme ¢ UMT > 25 kr/m?
4acToTa TeHOTUIOB Mo 154977574-10KyCcy AOCTOBEPHO
oTiMYajach MEXIy OONBHBIMH C pakoM IIOYKH |
npencrasurensimu koHTpossi (P = 0,002). C momomipio
PETrpPEeCCHOHHOTO aHak3a OBUIO YCTaHOBJIEHO, YTO Yy JIUI]
¢ UMT < 25 kr/m> muHOpHBIH amnens G mo rs4977574-
JIOKYyCy HMEeT 3alUTHOE 3HaueHHe B KOHTEKCTe
BosHukHOBeHUs1 CKIIKK (OR = 0,169; P = 0,031). Ilpu
9TOM Yy JMI[ ¢ Uu30BITOYHBIM BecoM G-amiens 1o
154977574-caity, Ha000poT, MOBBINIAET pHCK
nHactymwienuss CKIIKK (OR = 4,202; P = 0,030). Taxxke
Obu10 BBIsBIIEHO, uTO Yy OonbHBIX ¢ CKIIKK, xortopsie
SIBIISIFOTCS. HOCHUTEISIMH MHHOPHOTO ajuielisi (TeHOTHUIIBI
AG u GQG), cpennee 3nauenne UMT (27,5 + 4,2 xr/m?)
OBUIO BBINIE, YeM Y TOMO3UTOT 10 OCHOBHOMY A-aJuIelto
(25,2 £ 4,3 xr/m%; P =0,028).

BeiBoapl. UMT Biusier Ha XapakTep CBS3U
Mexay moaumopbusmMoMm 1s4977574 rena ANRIL u
Bo3HukHOBeHHeM CKIIKK. Tak, y nui; ¢ HOpMaJbHBIM
BECOM  MHUHOpHBIH  G-aJlenh  YMEHBIIAET  PHCK
nHactymienust CKIIKK, a y s ¢ n30BITOYHBIM BECOM
amens G, HA00OPOT, aCCOIMUPOBAH C MOBBIIIEHHBIM
puckom pazsutus CKIIKK.

KiroueBnie ciioBa: momumopdusm renos, AN-
RIL, pak mo4ku, HHIEKC MaccChl Teja.
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Pe3rome. MeToro HOCIIIKEHHSI CTaJI0 BUBYEHHS
3B’3Ky MiK 1s4977574-noniMopdizMoOM TeHa JOBroi
Hekoxytouoi PHK ANRIL Ta BUHUKHEHHSM HHUPKOBO-
KJIIITUHHOI KapIMHOMH 3aJISKHO Bi IHAEKCY Macu Tija
(IMT).

Marepianu Ta Meroau. Y IOCIiIKCHHI BUKO-
puctaHo BeHO3HY KpoB 101 XBOpOro 3i CBITJIOKIII THHHOIO
HUPKOBO-KIIITHHHOIO KapruHoMmoro (CKHKK) ta 100
oci0 0e3 OHKOJIOTIYHMX 3aXBOPIOBaHb B aHaMHe3l. ['eHo-
TUyBaHHA 3a rs4977574-nonximopdizsmom rena ANRIL
BUKOHYBAJIM 3a JIOIIOMOTOI0 METOJy IOJIiMepa3Hoi JaH-
LIOTOBOI peakiii B pexxumi peaipHoro vacy (Real-time
PCR) y mpucyrHocti TagMan assay C 31720978 30.
CraTUCTHYHUI aHaji3 BUKOHYBAIM i3 BUKOPHCTAHHSIM
nakety nporpam SPSS (Bepcis 17.0). 3nauenns P < 0,05
BBaYKaJIM 33 CTATUCTUYHO JOCTOBIpHI.

PesyabraTn. AHani3 pe3ynbTariB MOKa3aBs, IO
pizHuns B po3nofini 1s4977574-reHOTUITIB MiXK KOHTPO-
JIHOIO Ta JIOCJIiTHOO TPYIIaMU y 3arajibHii BUOIpIl Oyina
BiacytHeoo (P = 0,216). Okpemo B oci6 i3 IMT< 25
Kr/M? Taka pisHuIA OyJa IpakTHYHO 3Hadymow (P =
0,053), a B rpymi 3 IMT > 25 kr/m? 4acToTa TEHOTHIIIB 3a
1s4977574-10KycoM IOCTOBIPHO BiJIpi3HsUIACh Mi’K XBO-
pHUMH i3 pakoM HUpPKHU Ta ocodamu koHTpoto (P = 0,002).
3a J0NOMOTroI0 perpeciiHoro anamizy 0yio BCTaHOBIIEHO,
mo B oci6 3 IMT < 25 kr/m?> miHopuumii anens G 3a
154977574-10KycoM Ma€ 3aXMCHE 3HAYEHHS 111010 BUHU-
kuenast CKHKK (OR = 0,169; P = 0,031). IIpu usomy B
oci0 i3 HaaMipHOIO Baroro G-anens 3a 1s4977574-caiitom,
HaBnaku, migsuinye pusuk HacraHHs CKHKK (OR =
4,202; P = 0,030). Takoxx Oyyi0 BHSBICHO, IO Y XBOPHX
i3 CKHKK, siki € HOCiSsMM MiHOpPHOTO ajeisi (TeHOTUIIH
AG i GG), cepemne 3nauenns IMT (27,5 + 4,2 xr/m?)
OyJ10 OLTBIIMM, HI’XK Y TOMO3UTOT 32 OCHOBHUM A-ajielieM
(25,2 £ 4,3 xr/m%; P =0,028).

BucnoBku. IMT BrsmmBae Ha xapakTep 3B’SI3KY
Mix monimopdizmom 154977574 rena ANRIL Ta BUHHK-
HennssMm CKHKK. Tak, B 0ci0 3 HOpMaJlbHOIO Barow Mi-
HopHUM G-anens 3MeHrye pusuk HactanHd CKHKK, a B
0ci0 3 HagMipHOIO Barorw anenb G, HaBIaKH, acoIliiioBa-
HU 13 migBuIeHnM pu3ukoM po3BuTky CKHKK.

Karwuosi caoBa: nomimopdizm renis, ANRIL,
pax HUPKH, iHAEKC MacH Tina.
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