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Purpose. To establish the dependence of lipid profile changes in
patients with essential arterial hypertension (EAH) on the type of left

ventricular hypertrophy (LVH) and gene polymorphism of angiotensin-
converting enzyme (ACE, I/D) and endothelial nitric oxide synthase
(eNOS, T894G).

Design/approach. In a prospective study 120 patients with EAH I-111
severity stages: 12,5% (15) persons with EAH I, 60,0% (72) with EAH
11, 27,5% (33) with EAH 11I; 48,3% (58) women and 51,7% (62) men,
mean age 52,91+9,24, the disease duration from 2 to 28 years; the
control group - 20 healthy individuals were involved. Ventricular mass
(LVM) was evaluated by Echo-KG. Plasma lipids were studied by
spectrophotometer, analyzed according to the recommendations of the
ESC, ESH (2009). Genes' allele polymorphic areas of ACE (I/D), eNOS
(T894G) were set by PCR analysis.

Findings. High-risk groups of lipid profile changes in patients with
EAH is a carriers of DD-genotype of ACE gene by increasing of low
density cholesterol level and atherogenic index by 1,3 times (p<0.05).
Genetic risk of dyslipidemia in EAH patients with unfavorable eccentric
and concentric LVH and ACE and eNOS genes mutations (ID/TT, ID/
TG, DD/TG haplotypes) increases by 2,57-3,86 time (OR=2,57-3,86).
Combination of Wild I-allele of ACE gene and G-allele of eNOS gene
(II/GG, 1II/TG haplotypes) is protective against development of
hypercholesterolemia in patients with unfavorable patterns of LVH
(OR=0,12-0,94) and makes the chances of dyslipidemia risk the lowest
in the population of EAH patients (p=0.05).

Research limitations/implications. The study is limited by the
peculiarities of laboratory and diagnostic tests.

Originality/value. The original research without a prototype provides
pathogenetic data for early detection and prevention of metabolic
disorders in the presence/absence of LVH in patients with EAH.

Introduction

Left ventricular hypertrophy (LVH) is one of the
key manifestations of the cardiac damage, as target-
organ at arterial hypertension (AH). LVH increases
frequency of cardio-vascular complications (CVC)
twice according to Fleming's research and works of
R.B. Devereux et al [3,11] independently of the other
risk factors (hypercholesterolemia, old age, high
office or daily AH), increases general mortality from
cardio-vascular diseases (CVD), frequency of
myocardial infarction, need in revascularization. It
has been proved that an increase of the LV wall
thickness in patients with arterial hypertension by 1
mm is associated with an increase of death risk
almost 7 times [4]. On the level with LVH disli-
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pidemia is the factor that determines unfavourable
prognosis of the patient with AH. In the latest
fundamental clinical investigations (HPS, PROVE-
IT, REVERSAL and others) it has been proved that
normalization of the general cholesterol content
(GCC) and reduction of lipoproteins cholesterol level
of low density (CL LPLD) below standard meanings
in persons with ischemic cardiac disease does not
result in complete prevention of atherosclerosis
progression and development of cardiac manifes-
tations [1, 9, 13]. It has been also proved that genetic
absence of apoprotein anoE in mice, or receptors to
LPLD is accompanied by marked lipid metabolism
impairments and spontaneous atherosclerosis deve-
lopment. However, if these changes are connected
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with absence of the receptors to angiotensin II of
type I (AGTR1), or with the use of their blockers,
then atherosclerosis development slows down sharply
in spite of hypercholesterolemia and marked
systemic lipid impairments. So, not so much GCC, as
activation of rennin-angiotensin-aldosterone system
(RAAS), mainly with the tissue one and not
circulatory, determines the development of
atherosclerotic damage [10, 12]. Combination of
dislipidemia, atherosclerosis and LVH makes signi-
ficantly worse the course of the principle disease and
patient's prognosis [ 1, 2, 5].

In spite of the great number of investigations,
questions of the genetic susceptibility of patients with
CVD to the development of dislipidemia through
RAAS and myocardium remodeling as a potential
target of disculatory and humoral impairments, in the
support of compensatory-adjusting mechanisms of
the pathogenetic defence in continuing AH remain
not studied nowadays. Stratification of clinico-genetic
markers, which are associated with lipid metabolism
changes and geometric models of hypertrophic
myocardium in patients with essential AH (EAH),
with the following determination of high risk groups
of dislipidemia development is also of particular
interest to our mind.

Aim of the research

To establish the dependence of lipid profile chan-
ges in patients with EAH upon LVH type and gene
polymorphism of angiotensin-converting enzyme
(ACE, I/D) and endothelial nitric oxide synthase
(eNOS, T894G).

Materials and methods

147 patients with EAH I-1II stages of severity
(ESH, 2009) [5, 7] took part in a prospective inves-
tigation. 120 patients with EAH I-I1I, who signed
informative agreement of a patient for taking part in
the investigation with the following blood sampling
for genetic analysis underwent screening stage.
Among patients there were 125% (15) of persons
with EAH I, 60,0% (72) - with EAH 11, 27,5% (33) -
with AH III stage; 48,3% (58) were women and
51,7% (62) - men, the average age was 52,91+ 9, 24
years, disease duration was from 2 till 28 years (in
average 15, 7348,02 years). Control group consti-
tuted 20 practically healthy persons of the correspon-
ding age and gender.

Aleles of polymorfous ares I/D gene ACE and
T8946 eNOS gene were studied by means of poly-
merase chain reaction (PCR) using amplyficator
"Amply-4L" (Moscow). DNA fragments were di-
vided by gel-electrophoresis method, visualized by
means of transluminator.
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Echo-KG was carried out on automated diag-
nostic complex SonoAce8000 SE ("Medison", Ko-
rea): in M- and B-regiments standard linear data of
structural-functional condition of LV, including LV
geometry were analyzed in M- and B- regimens.
Miocardium mass of the LV (MMLV) was estima-
ted according to Penn Convention, MMLYV index
(GMMLYV) was calculated by correlation of MMLV
to the body surface square in g/m?; criterion of LVH
presence, according to the European recom-
mendations ESH, ESC (2007, 2009), was considered
GMMLYV in men 2125 g/m?, in women =110 g/m?.
The following geometric models f the LV myocar-
dium were determined according to the indices of
GMMLYV and relative thickness of the LV walls
(RTWLV): standard geometry of the LV (SG, LV),
concentric remodeling of the LV (CR LV), eccentric
hypertrophy of the LV (EH LV), concentric hypert-
rophy of the LV (CH LV). All patients also under-
went complex of examinations: ECG in 12 standard
leads USE of the kidneys and organs of the ab-
dominal cavity, general clinical and biochemical
analyses, consultations of ophthalmologists and neuro-
pathologists.

Investigations of the blood plasma lipids included
determination of general cholesterol (GCS), trigly-
cerides (triacilglycerols, TG) using "Cholesterol PAP
SL Mono" an "Triglycerides SL Mono" reagents
("Biopharma", France-Ukraine) and CS of
lipoproteins of high, low and too low density (CS
LPHD, CS LPLD, CS LPTLD) ("Biosystem" S.A.,
Spain), investigations were carried out on spect-
rophotometer ("PM", Finland), with the wave length
of 500+20mm [6]. Atherogene index (GA) was cal-
culated by A.N. Klimov's formula: GA= (GCS - CS
LPHD)/CS LPHD. According to recommendations
of ESC, ESH and Ukrainian association of cardio-
logists GCS <5,0 mmol/l, GC LPHD <3,0 mmol/I,
GC LPHD in men >1,0 mmol/l, in women >1,2
mmol/l, TG <1,7 mmol/l [2,5], GA <2,5 were taken as
normal ("having a special purpose") indices
abdominal obesity was determined by means of
waist dimension for men >102 cm, for women >88
cm [5, 6]. Index of body weight (BWI kg/m?) was
measured by ratio of the body mass to height, raised
to square. BWI was considered according to the
recommendations of National Institute of Health,
USA and North-American association in obesity
study, as normal - 18,5-24,9 kg/m?, heightened mass
BWI - 25-29,9 kg/m?, obesity BWI >30 kg/m? [8].

Statistical processing was carried out by means
of applied programmes MS® Excel® 2003™,
Primer of Biostatistics® 6.05 and Statistica® 7.0
(StatSoft Inc., USA). Indices truth for independent
selections were calculated using unpaired t-criterion
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Student (division according to Kolmogarov-Smirnov
and W-criterion Shapiro-Wilk tests were close to
normal), or U-criterion Wilcoxon-Mann-Whitney;
analyses of qualitative signs - by #? criterion. The
difference was considered probable at p<0,05.

Results

The content of GCS, TG, CS LPHD and IA was
probably higher in patients with EAH II-III stages
than in patients with EAH I stage and practically
healthy ones (p<0,05). CS LPHD decreased with an
increase of EAH severity, but probably only in pa-
tients with EAH III stage in women and men against
those with EAH 1 stage on 19,1% and 27,9%
(p<0,05) correspondingly.

As to ACE indices of lipid profile between geno-
types carries did not essentially differed, although CS
LPHD and IA in carriers of D-allele excelled those in
persons of the control group in 1,4-2,0 times (p<0,05),
and in patients with DD-genotype given indices were
higher than in homozygous patients with I-allele in 1,3
times (p<0,05). In T-allele carries of eNOS gene 1A
exceeded the same in the group of control in 1,7 and
1,96 times (p<0,05) correspondingly.

Lipid profile depending on geometric myocardium
models of the left ventricle in patients with EAH is

given in table 1. Insignificant reduction of CS LPHD
were observed both in men and women with CG LV
1,3 and 1,2 times (p=0, 054-0,056) in case of CS
LHPD in IA increase in patients with hypertrophic
geometric models (EH LV and CH LV) 1,4 times
(p=0,036-0,039) and 1,5 and 1,6 times (p< 0,01), cor-
respondingly. IA in patients with CH LV exceeded
the same in patients with CR LV 1,2 times (p=0,05).

Analysis of indices changes of lipid metabolism
with regard for haplotypes of genes ACE (I/D) and
eNOS (T894G) (table 2) is the evidence of probably
greater [A in carriers of DD/TG and DD/GG-hap-
lotypes than in those with [I/GG-haplotype by 18,7%
(p=<0,05), respectively. Reliable distinctions were not
revealed as to other indices. Essential changes were
not observed too (p>0,05) at lipid profile analysis
depending on geometry of the LV myocardium ac-
cording to haplotypes genes ACE (I/D) and eNOS
(T894G).

Epidemiological analysis of the indices of an inc-
rease of absolute and relative risks of dislipidemia
onset in presence of unfavourable hypertrophic mo-
dels of the LV myocardium depending on nine hap-
lotypes or their combinations with calculation of the
ratio of risks, chances and corresponding confidence
intervals is given in table 3. Carrier state of mutant

Table 1
Lipid profile in patients with EAH depending on geometric models of the left ventricle
Geometric model | NGLV,n=10| CRLV,n=15 | EHLV,n=38 | CHLYV, n=57
LV (8,3%) (12,8%) (31,7%) (47,5%)
GCS, mmol/l 5,05+0,52 5,81+0,87 6,04+0,56 6,07+0,63
1,01+0,15
+ + + ’ >
CS LPHD., m 1,28+0,14 1,20+0,11 1,08+0,23 $=0,054
mmol/l w | 140015 1,33+0,22 1,2440,19 1,20+0,13
p=0,056
3,80+0,61 3,75+0,52
:l: :l: > b > >
CS LPLD, mmol/l 2,65+0,25 3,46+0,58 9=0.039 0=0.036
+
TG, mmol/l 1,36+0,24 1,64+0,15 1’7_7 0,18 1,72+0,21
p=0,053
3.61+0,47 4.20+0.42 4.49+0.33
:l: > > > b > >
IA, cond.un. 2,75+0,29 p=0,052 p<0.01 p<0.01 p1=0,05

Notes: 1. GCS — general cholesterole; CS LPHD/LPLD - lipoproteins cholesterole of high/low density; IA —
atherogenicity index; M — men; W — women; NGLV - normal geometry of the left ventricle (LV); CRLV —
concentric remodeling of the LV; EHLV - eccentric hypertrophy of the LV; CHLV — concentric remodeling
of the LV. 2. p — probability of indices differences relatively to NGLV; pl — probability of differences
indices relatively to CRLV; p2 — probability of differences indices relatively to EHLV

D-allele gene ACE and T-allele gene eNOS in
haplotype (ID/TT, ID/TG, DD/TG) is unfavourable
factor and increases the risk of dislipidemia onset in
EAH patients with EH LV, or CHLV 2,57, 4,21 and
3,86 times, correspondingly. Instead of, the presence
of IlI-genotype of gene ACE in haplotype, with
regard for genotypes of gene eNOS, decreases the
given risk to the probability of 0,32-0,95 time

(OR=0,12-1,17), but combination of wild homozygous
[-allele of gene ACE and G-allele of eNOS gene (1I/
GG haplotype) is projective as to the hyper-
cholesterolemia development in patients with
unfavourable patterns of LVH (OR=0,12) and makes
risk chances of dislipidemia the lowest in the
population of patients with EAH (p=0,05) under
study. A reliable dependence on MM LV with GCS

113



Kniniuna ma excnepumenmanvnua namoinozis

Tom XIV, Ne2 (52), 2015

Table 2
Lipid profile in EAH patient depending on haplotypes of ACE (ID) genes and eNOS
(T894G)

e ey e s Genotypes’ combination of ACE (I/D) and eNOS (T894G

Lipid indices II/T)’i“I: n=2 /TG, n=(13 : II/G(G, n=9)
GCS, mmol/l 5,58+0,65 5,31+0,43 5,37+0,52
CV LPHD, mmol/l 1,20+0,24 1,23+0,25 1,2640,12
CS LPHD, mmol/l 3,44+0,43 3,25+0,37 3,26+0,50
TG, mmol/l 1,58+0,32 1,66+0,28 1,67+0,22

IA, cond.un. 3,61+0,56 3,50+0,71 3,2140,24 PPTGDDIGG

ID/TT, n=7 (%) ID/TG, n=31 (%) ID/GG, n=24
GCS, mmol/l 5.86+0,90 5,59:0,69 5,65+0,45
CS LPHD, mmol/l 1,17+0,19 1,21%0,13 1,2340,10
CS LPHD, mmol/l 3,73+0,47 3,55+0,38 3,56+0,57
TG, mmol/l 1,65+0,30 1,640 21 1,660,20
IA, cond.un. 4,0+0,45 3,62+0,55 3,59+0,78

DD/TT, n=0 DD/TG, n=20 DD/GG, n=14
GCS, mmol/l - 5,74+0,42 5,68+0,89
CS LPHD, mmol/l - 1,18+0,15 1,20£0,10
CS LPLD, mmol/l - 3,67+0,44 3,69+0.55
TG, mmol/l - 1,63+0,29 1,6240,19
IA, cond. un. — 3,86+0,30 3,78+0.32

Notes: 1. Commentary of abbreviations are corresponding to Table 1. 2. Probability of indices’ differences
relatively to certain haplotype is raised to the degree (p<0,05)

Table 3

Genotype combinations of I/D polymorphism of gene ACE and T849G of eNOS gene as
risk factors of dislipidemia onset in EAH patients with hypertrophic models (eccentric/
concentric hypertrophy of the left ventricle)

|| Pt AR T | o | S|

1. Pr‘}s;g‘g of | 048 | 068 | 032 059 | 012 8;;‘5‘?3 / 0,05
2. Ill)/r;ée“ﬁfé’é 0,15 | 022 | 0,78 | 0,85 | 0,94 gzggz‘;’éz "1 005
3. Prels;‘;‘fl? of | 003 | 005 [095| 111 | 117 (;)”0177_ '17é’1335/ >0,05
4 Hl/) éeée‘}‘g/g% 0,12 | 0,18 082 1,41 | 1,72 8”2 éigg "1 0,05
5 Pr‘?]s;/“T"; of | 016 | -022|122] 135 | 2,57 8,’??-—1529,8/ 0,05
6 P“I*]s)e/‘?r"é"f 023 | -034 | 123 | 1.62 | 321 064,‘22;11’1(,)59 "1 008
7 Pr‘;]s)e/‘gé(’f 0,01 | -0,01 | 1,01 | 0,96 | 1,04 06’3119'_34?52/ >0,05
8 Pr]‘;s];‘;;‘z}(’f 2020 | -028 | 129 1,83 | 3.86 8”3656_'17535/; >0,05
9 PYBSS}](C}‘E}Of 0,08 | 0,12 | 1,12 099 | 1,57 %’2199'_34”%99/ >0,05

Note: ARI (absolute risk increase) / ARR (absolute risk reduction) — increase / decrease of absolute risk; RRI
(relative risk increase) / RRR (relative risk reduction) — increase / decrease of relative risk; RelR (relative

risk) — relative risk
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and IA, but only in patients of high and very high car-
dio-vascular risk with a damage of target organs and
evident complications (r=0,51-0,60, p<0,042-0,005)
was revealed when analyzing correlative relations. In
patients with EAH IIIl MM LV was also associated
with the level of CS LP HD (r=0,47; p=0,035) and
BWY (1r=0,49, p=0,028). The evidence of the direct
reliable relation of MM LV in carriers of D-allele MT
with BWY (r=0,39-0,41; p=0,044-0,039), in carriers
of DD-genotype - with GCS (r=0,60; p=0,005), CS
LPTLD and CS LPHD (r=0,42-0,53; p=0,039-0,017)
correspondingly was established depending on allele
state of ACE gene. In T-allele carriers gene eNOS
MM LV correlated reliably only with BWY (r=0,32-
0,39; p=0,044-0,02), but in GG-genotype carriers with
CS LPHD (r=0,75; p=0,021) with the reverse depen-
dence upon CS LPHD (r=0,81; p=0,011).

Thus, to our mind, the data obtained are the re-
sults of realizations of genetically determinated cli-
nical phenotype EAH that is accompanied by struc-
tural-functional change of the LV myocardium and
associated changes of lipid metabolism that gives the
possibility to determine groups of dislipidemia risk
depending upon haplotype and geometric model of
LVH.

Conclusions

1. Carriers of DD-genotype of gene ACE accor-
ding to the content increase of CS LPHD and athe-
rogenecity index 1,3 times (p<0,05) are the risk
groups of lipid profile disorder in patients with EAH.

2. Genetically stipulated risk of dislipidemia onset
in patients with EAH in presence of unfavourable
eccentric and concentric LVH and mutations of ACE
genes (homozygous, or heterozygous presence of D-
allele in haplotype) and eNOS (ID/TT, ID/TG, DD/
TD haplotypes) increase 2,57-3,86 times. Com-
bination of the wild I-allele of ACE gene and G-allele
of e NOS gene (II/GG, II/TG haplotypes is projective
as to hypercholesterolemia development in patients
with unfavourable LVH patterns (OR=0,12-0,94) and
makes chances of dislipidemia risk the lowest in popu-
lation of patients with EAH under study.

3. MMLYV probably correlates: with GCS and 1A
in patients with EAH of the Il and III st., with BWY
in patients with EAH III st., D-allele carriers of ACE
gene and T-allele of eNOS gene, with GCS, CS
LPTDD and CS LPLD in patients with DD-geno-
type and CS LPLD and CS LPHD in patients with
GG-genotype of eNOS gene.

Perspectives of further research lie in
studying the condition of vascular arterial bloods-
tream in patients with EAH depending on polymor-
phism of the chosen genes, severity of hypertension
and geometry to the left ventricle miocardium.
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MATOT EHETWUYHMIA 3B'S130K 3MIH JIIIIIHOT O
MPO®LTIO I MOJIEJIE TTITEPTPO®OBAHOIO
MIOKAPJIA JIIBOT'O IIITYHOUKA 3AJIE’KHO BIJ]
MOJIIMOP®I3MY I'EHIB ACE (I/D), ENOS (T894G) Y
XBOPHX HA ECEHIIAJIGHY I'ITEPTEH3IIO

O.B. Kywinip, JLII. Cuoopuyk, O.M. Ipmooa, A.P. Cudopuyx

MeTa nocaigskeHHsi. BcTaHOBUTH 3alleXHICTh 3MiH
minigHOTO MpO(iNio y XBOPUX Ha €CEHIIiHY apTepianbHy
rineprensito (EAT’) Bix Bumgy rineptpodii giBoro murynouka
(IJII) ta momiMop¢i3zMy reHiB aHTiOTEH3MH-TIEPETBO-
proBansHOTO Qepmenty (ACE, I/D) i enaoTeniadbHOT OKCHILY
azoty cunrasu (eNOS, T894G).

Jvzaiu/miaxin. Y npocneKTUBHOMY JOCHiIKEHHI B3SO
yuactb 120 xBopux Ha EAI I-III craniit Tsoxkocti: 12,5% (15)
oci6 i3 EAT' I, 60,0% (72) i3 EAT' 11, 27,5% (33) i3 EAT" Ill cT;
48,3% (58) xinok i 51,7% (62) 4onoBikiB, cepenHiii Bik
52,9149,24 poky, TpuBaicTh 3aXBOPIOBaHHS BiJ 2 10 28 poKiB;
KOHTpOJbHA rpyna - 20 mpakTUYHO 370poBUX 0cib. Macy
miokapa JILI (MMUJIIL) oninroBamu metonom Exo-KI. Jliminu
TTa3MM TOCIiIKYBalM Ha CeKTpodoToMeTpi, aHamiz3yBanu
BiamosinHo no pexomennaniii ESC, ESH (2009). Aneni
nonimopduux ainsHok reHiB ACE (I/D), eNOS (T894G) - 3a
noriomororo [TJIP anamisy.
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Pesynwsraru nocnimkenns. [ pynamu pu3uky mopymeHHs
ninmigHoro mpodinmoo y xBopux Ha EAIL € Hocii DD-renorumy
reHa ACE 3a 3pocTaHHSM BMICTy XOI€CTEpOIy JiMOIPOTEINiB
HU3BKOI TYCTHHHU Ta iHIeKCY areporeHHocTi y 1,3 paza (p<0,05).
I'eHeTHYHO 3yMOBIICHHMI PU3HK MOSBH ANUCTIITiIEMii y XBOPHX Ha
EAT 3a HasgBHOCTi HECTIPUSTINBUX EKCIEHTPUIHOT Ta KOH-
nentpuyHoi I i myramii renie ACE ta eNOS (ID/TT, ID/TG,
DD/TG ramnorumu) 3pocrae y 2,57-3,86 pasa (OR=2,57-3,86).
Kowmb6inariist qukoi I-aneni rena ACE Ta G-aneni rena eNOS (11/
GG, II/TG rannotunu) € MPOTEKTUBHUM 100 PO3BUTKY
rinepxojectepoieMii y XBOPHX i3 HECHPHUATINBUMH MaTepHAMA
[JIII (OR=0,12-0,94) i poOuTH ImIaHcH pU3MKY TUCIIMiIeMii
HAaWHMKYUMU B 00CTexXyBaHil momynsnii xBopux Ha EAT
(p=0,05).

OOMeKeHHS TOCTiKEHHs/HacTiAKu. OOMeXeHHs 3yMOBIIEHi
0COONMBOCTSIMH TIPOBEACHHS J1ab0PaTOPHO-AiarHOCTUYHIX
JIOCTTiPKEHB.

OpwriHansHicTh / 3HaYeHHs. OpuTiHaNbHE TOCTiHKEHHS 6e3
TIPOTOTHITY, HaJa€ TTAaTOTeHETHYHI TaHi 1T paHHBO 1iarHOCTHKN
Ta MpoQiTaKTUKK METabOTITHUX MOPYIIEHb 3a HasBHOCTI/
BiacyrHocri [JIIII y xBopux Ha EAT.

KurouoBi cioBa: aprepiaibHa TinepTeH3is, reHeTHUHUMN
noniMopdism, niniguuit npodine, rimeprpodis TiBoTO
HITyHOYKA.

TMATOTEHETHUYECKAS CBsI3b U3MEHEHUIA
JIMTINTHOT O TTPO ®NJISA T MOJIEJIEN
T'NINEPTPO®UPOBAHHOI'O MUOKAPIA JIEBOI'O
KEJYJIOYKA B 3ABUCUMOCTHU OT
NOJIMMOP®U3MA I'EHOB ACE (I/D), ENOS (T894G)
¥V BOJBHBIX 9CCEHIHUAJILHOI T'MIEPTEH3UENR

O.B. Kywinup, JL.II. Cuoopuyk, O.M. H¢pmooa,
A.P. Cuoopuyk

Henb uccaenopanus. Mccirenosats ocobeHHOCTH
W3MEHEHHMH TMIUIHOTO Tpoduis y GOIBHBIX ICCEHIMATEHON
apTepuanbHOil runeprensueil (JAIl) B 3aBUCUMOCTH OT BUA
runepTpodun aeoro xenynouka (IJDK) n momumopduzma
TeHOB aHTMOTEeH3MH-TIpeBpamatoniero gepmenra (ACE, I/D) n
SHAOTENMALHON oKucH azota cuHTassbl (ENOS, T894G).

Jmzaita/moaxon. B mpocnekTHBHOM HcciieTOBaHUH TTPUHSLITN
yuactue 120 6onpHbIX DAT [-I11 cranmii TsHkecTH, cpean HUX y

12,5% (15) - DAI' 1,y 60,0% (72) - DAL 11, y 27,5% (33) - DA’
III cr.; 48,3% (58) sxeHwmuH u 51,7% (62) My>4uH, CpeJHUN
Bo3pact 52,91+9,24 rona, AMUTEILHOCTE 3a00JIEBaHUS OT 2 10
28 net; KOHTpOJIbHAs Tpyna - 20 IpPakTUYECKH 3J0POBbBIX JIUIL.
Maccy muoxapna JDK (MMJIDK) onpeaensiin Mmetogom Oxo0-KI.
Jlunuauelit Tpoduae MIa3MBl KCCIEAOBATN Ha CIEKTPO-
(oToMeTpe, aHANTM3UPOBAIN COOTBETCTBEHHO PEKOMMEHAAIMIN
ESC, ESH (2009). Annenm nomumopdHsIX yaacTkoB reHoB ACE
(I/D), eNOS (T894G) - ¢ momomnipto 1P ananmm3a.

Pesynbrars! uccnenosanus. Cpenu 0obHbIX DAL rpynnamu
pHiCKa M3MEHEHHH TMITHIHOTO TPOQUIIS C YBETMIECHUEM COIEP-
KaHWS XOJECTEPUHA JIMMONPOTENA0B HIU3KOH TIIOTHOCTH U
nHzekca areporeHHocty B 1,3 paza (p <0,05) sBasitoTcst HocU-
tenn DD-renoruna rena ACE. I'enernueckn 00ycClOBIEHHBIH
PHICK MOSIBIIEHUS TUCTUMUIEMIH y 60T6HBIX DAI py Hanmmanm
HEOIaroNpusITHBIX SKCIIEHTPUIHON 1 KoHIIeHTprdeckoi [JTDK n
mytarmu renoB ACE n eNOS (ID /TT, ID/TG, DD/TG ramo-
TUIBI) Bo3pacTaeT B 2,57-3,86 paza (OR = 2,57-3,86).
Komo6unarms nukoii I-annemn rena ACE n G-annenu rena eNOS
(I/GG, 1I/TG ranmoTumsl) mMpeaymnpexIacT pa3BUTHE
TUIEPXOJIECTEPOTIEMUHN Yy OONBHBIX ¢ HEOIATONPUITHBIMU
narrepHamu I'JDK (OR = 0,12-0,94) u nenaer mancsl pucka
JCTUNIIEMUH HanbosIee HU3KMMU B 00CIIeyeMOit MOMyISINK
6ompHBIX DAL (p=0,05).

OrpaHuveHns KcClae0BaHus/ mocaeacTBIs. OrpaHudeHust
00yCIIOBIEHBI 0COOCHHOCTSIMH J1a00PaTOPHO-TUArHOCTHIECKIX
WCCIIE0BAHUM.

OpuruHaIbHOCTE/3HaueHNe. OpUTHHAIBHOE UCCIIEI0BAaHNE
6€3 MPOTOTHIA MPEAOCTABISIET MATOreHETMYECKUE TAHHBIE IS
paHHEW AMArHOCTHKY M MPOQUIAKTHKNA META00INIECKUX
HapytieHuii pu Hamuann / orcyteTBun [ JDK y 6ompHBIX DAL

Kuarwuesble cjioBa: aprepuaibHas FMIEPTEH3Us, FE€HE-
THUYECKUI MOMMMOp(H3M, JIUMUIHEBIA Tpoduib, THIIEpTpOdUs
JIEBOTO XKEJyI0UKa.

Boicwiee rocynapcreeHHoe yyeOHoe 3aBeieHHe YKPAUHBI
""ByKOBHHCKHUIA rocyAapcTBEHHbIH MeIHLIUHCKU
yHuBepcuTtet', . UepHOBLbI
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