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POLYMORPHISM OF C825T (RS5443) G-PROTEIN B:-SUBUNIT GENE
AND THE LONG-TERM PROGNOSIS FOR PATIENTS WITH HEART FAILURE

E-mail: sn_p@ukr.net

Forecasting of an unfavorable course in heartrails very relevant. The purpose of the work wadédtermine the
effect of the G proteifis-subunit C825T (RS5443) gene polymorphism on thg-tenm prognosis for patients with heart failure.
The study included 170 patients with heart failomethe background of post-infarction cardiosclesoshe G proteiffis-subunit
C825T (RS5443) gene polymorphism was determined kgnmef the polymerase chain reaction. Daily moimtpof ECG,
Doppler echocardioscopy were carried out. The olasien period was 3 years, whereby the courseeftiibease was evaluated,
the atrial fibrillation paroxysms development, frequency of hospitalizations due to the diseasemipensation, and mortality
were taken into account. The frequencies of theSCRS5443) polymorphic variants of the G protgBisubunit gene were
determined in the patients. 47% of patients aredaygous carriers of C825 alleles, 47% of patierdsh@terozygotes (C825T),
11 out of 170 patients are homozygous by the T genélomozygous patients with T genome are young@&Hyears, compared
to homozygous C-allele patients and by 6 years geunompared to heterozygotes (CT) (p <0.01). Fgee8s, in the patients
homozygous by the T-allele, an increase in theviefitricle end-diastolic volume (by 6%, p <0.058 andecrease in the amount
of left ventricular ejection fraction (by 11%, p.€6) was observed. In 5 out of 11 patients withrhieadure who are homozygous
by the T allele (TT), in the third year of obseigat a pathological number of ventricular extrasies is recorded. Among the
homozygous by the C-allele (CC) and heterozygous f@&fig¢nts, this type of rhythm disorder is stataticreliably less frequent
(x2 = 6.854; p <0.05). The tendency was revealed towards a hilgeguency of hospitalization in patients duehe tlisease
decompensation for 3 years in the group of homoaggmtients with T-allele.

Key words: heart failure, clinical course, atrial fibrillatip C825T (RS5443) polymorphism, gerg8 subunit of
G protein.

The study is a fragment of the research projectv@epment of methods for preventing the unfavorablerse of
chronic heart failure with account of the pharmaapt@l and genetic profile of patients and concomitpathology”, state
registration No. 0116U003038.

The result of heart diseases is heart failure (HiR)s pathology is an actual medical and social
problem in our country [2]. The prevalence of HFozaig the adult population ranges from 1.5 to 5.5% an
grows pro rata with age [1]. The fact that about bbthe patients die within 4 years is also ansig the
HF prognosis severity [2]. Prediction of an unfalde HF flow is important for a number of reasddse
of them is selection of patients requiring moreingive observation and treatment [5, 6].

The B-adrenergic receptor$-AR) are paired transmembrane proteins, which ammd in cells
throughout the body, including cardiomyocytes dodd vessels smooth myocytes. There are threessmded
of AR (81,p2,B3). p1- and32-AR affect the of the cardiovascular system’s (Ept8/siology -AR stimulates
catecholamines on intracellular processes thrdugleytosolic G protein, i.e. heterotrimer consgstin three
subunitsa, 3, andy. G-proteins are expressed in all human cells.mbst frequent C825T polymorphism of
the B3-subunit gene (GNB3) is associated with an ineré@she activity of signaling pathways. In the GVS
this polymorphism primarily affects vascular redgtfiand cardiomyocytes growth [14].

However, whether the indicated genomic variatideas$ the HF course, according to previous
studies, remains unclear [14]. T-allele has a pgbvalence among the black race representatives,
compared to europoids [9]. Approximately 50% ofiédins are homozygotes by the GNB3 TT genotype.
Meanwhile, only 10% of Europeans are alike. Ingheetic study “African-American Heart Failure Ttial
(AHeFT), homozygote by T allele (GNB3 TT) patiehisd the most adverse pathogeny in the placebo
group and received the most benefit from therapy8spite the clear racial differences in the riates
frequency, there are only stand-alone and quite@dictory results of studies on the GNB3 TT gepety
impact on the HF progression in Europeans. Thigiias to new studies in this field.

The purpose of the study was to determine the G-protg@asubunit’'s C825T (RS5443) gene
polymorphism influence on the long-term prognosisffatients with HF.

Material and methods. The study included 170 patients with HF (100 woraed 70 men) of the
European race. The involvement criteria were: sigtie Patient Informed Consent, the left ventiche)
systolic dysfunction on the background of postiictian cardiosclerosis. HF diagnosis and treatnaént
patients were carried out in accordance with thememendations of the European Society of Cardistegi
and the Ukrainian Association of Cardiologists [3D,The observation period lasted 3 years, whetieby
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HF course was evaluated, with account of the diballation paroxysms development, the frequenty
hospitalizations for the disease decompensatiormanthlity.

Doppler echocardioscopy was performed using the IM¥ ultrasonic diagnostic system,
(General Electric, USA). The calculations of thi¢ \entricle end-diastolic volume (LVEDV) valuegft
ventricle end-systolic volume (LVESV), left ventdcejection fraction (LVEF) were performed. The
diameter of the left atrium (LA), the right venteqRV) and other parameters were determined [4].

Types of cardiac rhythm and conduction disordes their daily number were studied by daily
ECG monitoring using the CardioSens computerizedesy for ECG monitoring (CDS, Ukraine). The
pathology of the Extra Systoles Ventriculaire (ESM)ly number was evaluated according to the daiter
given in the European Society of Cardiology recomadagions (2015) [11].

Molecular genetic study of the G protep3- subunit C825T (RS5443) gene (GNB3)
polymorphism was performed by means of the polyserchain reaction (PCR). The material for the
genetic study was leukocytes of the patients’ fenigl blood. Peripheral blood was obtained by blood
sampling from the cubital vein in fasting statetie amount of 4 ml in a vacuum collection tube with
EDTA (8.4 mg K3-EDTA). The genomic DNA isolationofn blood leukocytes for molecular genetic
studies was carried out using the “DNA-sorb-B” coenamal kit (AmpliSens, Russia) in accordance with
the instructions for the kit. Samples were stortettiaus 200C prior to the amplification.

Amplification of the isolated DNA was carried outtamatically in the TP4-PCR-01 — “Tercyk”
thermocycler using the “GenePak PCR Core” commereagents kit (“lzoGen” Laboratory, Russia) and
specific primers (“Thermo Scientific”, Lithuanid)o the final PCR mixture, “GenePak PCR Core”, 50 ng
of genomic DNA and 20 pmoles of each specific premaair were introduced (the total volume of the
mixture was 2Qul). The primer sequences specified in the papeeapplied [14].

Testing the equality of means hypothesis in the gvoups was carried out using the two-sample
t-test. When comparing data in the monitoring dyigaithe one-sample t-test was used. When analyzing
data in more than two patients’ groups simultangoose-factor dispersion analysis (ANOVA - Analysi
of variance, deviation analysis) was used. Assessolfethe difference in the signs frequencies i@ th
groups was carried out according to Peargghtiterion (with the Yates correction for the ssgnumber
less than 10). The data are presented in the farMut SD, where M is the mean value, SD is thedsiesh
deviation. The calculations were performed usirg3RSS statistical package for Windows.

Results of the study and their discussionWhile analyzing the data, it was found that amor@ 1
patients with HF, 80 (47%) were homozygous carérthie C825 (CC) allele. The total of 11 out 0D17
patients had two T825 (TT) alleles. The total ofZ®5%) patients with HF were heterozygotes (CT).

Clinical profiles of the patient groups, dependiog the specified gene polymorphism, are
demonstrated in table 1.

Table 1
Clinical profiles of patients with different G protein genefs-subunit C825T (RS5443) polymorphisms
at baseline
C825T (RS5443) polymorphism
Parameter P
CC (n=80) CT (n=79) TT (n =11)
Age, years 66.8 £10.8 65.3+9.8 59.3+7.8* 640.
FC NYHA 10.0/40.0/35.0/15.0 12.7/34.2/35.5/17.6 9.1/36.3/38 >0.05
(% I/II/MNV) ) ) ) ) ) ) ) ) ) ’ )
HR, min;! 65.3+17.5 68.7 £15.9 67.6 £11.3 > 0.0%
SAP, mm Hg 128.4 £26.3 120.2 £25.3 1225+27.1 0.05
DAP, mm Hg 74.1+£ 119 729+ 115 755+13.1 >0.0b
ACE inhibitors 68 (85.0 %) 71 (89.9 %) 10 (90.9 %) 0.85
Aldosterone receptor 32 (40.0 %) 30 (38.0 %) 4 (36.4 %) > 0.0§
antagonists
B-adrenergic blockers 72 (90 %) 73 (92.4 %) 10 (90)9 >0.05

Note: * - probability of difference in homozygouatjents byr-allele, compared to homozygous patients by Cealield heterozygotes.

At baseline, the group of patients probably did differ against each other according to the HF
functional classes (NYHA), heart rate (HR), systo{SAP) and diastolic arterial pressure (DAP),
angiotensin converting enzyme inhibitor$;blockers and spironolactone. Meanwhile, at baselin
homozygous patients with T-alleles were younger Byyears compared to homozygous patients with C
allele and by 6 years compared to heterozygotes difference was significant (p <0.01).

At baseline, patients with a different G-prot@ipsubunit C825T (RS5443) gene polymorphism
did not differ in the main parameters of the intmattac hemodynamics (table 2).
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Table 2

Parameters of intracardiac hemodynamics in patientsvith different G protein gene ps-subunit C825T
(RS5443) polymorphism

C825T (RS5443) polymorphism
Parameter CC (n =80) CT (n=79) TT (n =11) P
1 2 3
Baseline period

EDV, ml 190.4+42.5 201.2+£45.8 193.9 +36.2 >0.05
ESV, ml 118.8 +31.7 123.8+£33.1 118.2 +28.8 >0.05
LVEF. % 376 +8.8 385+8.6 39.04 +5.9 >0.05
LA, cm 43+15 45+15 4.4+1.2 >0.05
RV, cm 32+11 3.1+1.0 3.4+0.9 >0.05

3 years after the baseline
EDV, ml 193.2 +38.2 198.5+40.2 205.9 + 15.1811a32) <0.05
ESV, ml 120.0 £ 32.1 119.3+£32.9 1344 +215 >0.05
LVEF, % 37.9+£9.2 39970 34.7 + 4.6 °31n32) <0.05
LA, cm 4.4+1.6 43+1.7 45+1.0 >0.05
RV, cm 32+15 32+13 35+x1.1 >0.05

Note: @1 ad 32 propability of difference between groups 3 andyigups 3 and 2 - probability of difference in the monitoring
dynamics.

While analyzing the parameters of intracardiac hdynamics, obtained in the 3rd year of
observation, it was found that in the homozygougepts with T allele, an increase in left ventrexuEDV
was observed, compared to the baseline (by 6%, @5%0and a decrease in the left- ventricle ejactio
fraction (LVEF) value (11%, p <0.05) (see tableStinilar probability patterns were not found in tireup
of homozygous by C allele (CC) and heterozygous) (zfients.

In the third year of observation, LVEDV in the gpaf homozygous patients with T-allele (TT)
were significantly higher compared to that in patsehomozygous by C allele (CC) and heterozygotes
(CT) (7% and 4% respectively, at p < 0.05). The \eitricular ejection fraction in patients with TT
genotype was 8% lower compared to that in homozygatients with C allele (SS) and 9% compared to
those with CT genotype (p <0.05).

Analysis of the rhythm disorders development freapyewithin 3 years was carried out. The
observation showed no reliable difference in the o&atrial fibrillation (AF) development in patits with
HF with a different G protein gerfla-subunit C825T (RS5443) polymorphism (table 3).

Table 3
Frequency of rhythm disorders development in patiets with HF during 3 years of observation (n = 170)
) C825T (rs5443) polymorphism
Rhythm disorder CC (n=80) CT (n=79) TT (n = 10)

AF (n = 49) 22 (28 %) 25 (32 %) 2

AF not found (n = 121) 58 (73 %) 54 (68 %) 9
v2=0.982;p > 0.05

ESV (n = 29) 13 11 5

ESV not found (n = 141) 67 (84 %) 68 (86 %) 6
¥’ = 6.854;p <0.05

Herewith, in the group of patients who are homomgby the T-allele in the third year of
observation, 5 of 11 patients are registered w8V h a pathological amount. Meanwhile, in the greu
of patients homozygous by the C-allele and heteyoay (CT), this type of rhythm disorder was detécte
in 16% and 14%, respectively (table 3). The diffieeeis statistically reliable = 6.854; p <0.05).

Further analysis has shown that the highest incelai hospitalization for 3 years due to the
pathology decompensation was observed in patigthsHiF, which were homozygotes for the T-allele (in
6 of 11 patients) (table 4), comparing to that aglemmozygous and heterozygous patients for théelzal
(26% and 22%, respectively). But the differencesdpet reach the statistically significant levg? (=
5,501; p = 0,064) and becomes biased.

There was no reliable correlation between the 3-greatality with the polymorphism of this gene
among patients with HF (see table 4). Three-yeatatity among homozygous T-alleles in patients with
HF was 18% (2 out of 11 patients), in patients hoygous by the C-allele - 19%, among heterozygotes -
17% 2 = 0.146; p> 0.05).
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Table 4
HF course during 3 years of observation (n = 170)
C825T (RS5443) polymorphism
HF course CC (n = 80) CT(h=79) TT (n = 11)

e e 4 21,26 % 1 :
Hospitalization not registered (n = 126) 59 (74 %) 62 (79 %) 5

¥2=5.501;p = 0.064
Unfavourable course (mortality) (n = 30) 15 13 2
Favourable course (n = 140) 65 (81 %) 66 (84 %) 9

v2=0.146;p > 0.05

Although genetic predisposition is increasingly sidered as a risk factor for cardiovascular
diseases, the role of the genomic factor in theelkdgwnent and progression of HF remains largely
unexplored. In our study, it has been demonsttaigtdn patients homozygous by the T-allele of@825T
(RS5443) polymorphism of the G protein g@3esubunit, an increase in LVEDV (by 6%, p <0.05) @n
reduction of LV ESV value (11 %, p <0.05) have bebgrerved for 3 years. Similar regularities were no
found in the group of homozygous by the C-allel€)@nd heterozygote (CT) patients.

In spite of the fact that T-polymorphism is funcigdly inactive, it leads to truncated (alternative)
splicing of exon 9 (GNB3) and ultimately to theuiticated’f3 subunit of G-protein. This "truncated"
subunit increases-adrenergic activation. Frequently, this mutatiothie cause for an early manifestation
(from 17 years of age) of the low-renin varianaderial hypertension in African Americans [13]. Wave
not established the dependence of the AP levehisnpblymorphism, although the correlation could be
distorted by using both the ACE inhibitors ghtllockers in most of these patients.

The influence of GNB3 polymorphism on the HF cousses studied in the AHeFT genetic study
involving African Americans [8]. In the trail, patits with the GNT3 TT genotype in the placebo group
had a high mortality rate compared to the C-albaleiers. Also, homozygotes by the T-allele weréhim
most fortunate position due to the combination ssorbide dinitrate and hydralazine in a fixed
combination. These data may indicate that the Giy&3type affects the pharmacotherapy efficacy in
African Americans with HF. We note that althouglarig all the patients in our study were treated\@it
blockers and ACE inhibitors, we did not prescrifse tombination of isosorbide dinitrate with hydrate.
Could the use this combination to improve the cewksHF in Europeans in the presence of GNT3 TT
genotype, remains uncertain.

The genotypes’ effect on cardiac remodeling and EMEpatients with HF was studied in AHeFT
and in small trails. The studied genotypes refetcethe genes encoding renin-angiotensin aldosteron
systems [8], nitric oxide synthesis [8] and adrexeptors. These genes have been studied as plbtentia
affecting myocardial remodeling and the therapicaffy. On the contrary, the AHeFT study did no&aibt
data on the effects of the GNB3 TT genotype on ragaial remodeling in patients with HF [9]. In adalit
to the data obtained in the AHeFT study, anothgontehas demonstrated that the GNB3 T-allele may be
associated with an increase in arrhythmic evengmatrents with HF [7]. In Schmitz B, et al (2014p],
the GNB3 gene mutation was associated with an seveemodeling after resynchronizing device
implantation in patients with HF [12].

The data obtained by us, on the fact that in S0butl patients with HF, homozygous by the T-
allele (TT), in the third year of observation, E®Wecorded in a pathological amount, comparinthéo
frequency of this rhythm disorder development amuommozygous by the C-allele (CC) and heterozygous
(CT) patientsf2 = 6.854; p <0.05), probably agree with the rassofta study performed by Chemello D.
at al. (2010) [7]. The authors have demonstratatttie G protein gerfE88-subunit T825 polymorphism is
associated with a higher rate of discharge in pttiwith HF having a defibrillator cardioverter ilapted
for ventricular tachycardia.

NN 0000

1. Frequency of G-proteifis-subunit C825T (RS5443) gene polymorphous variameng
patients with KA was determined. The amount of 47% patients areohggous carriers of C825 allele,
47% of patients are heterozygotes (C825T), 11 6fgatients are homozygotes by the T-allele.

2. Homozygous patients by the T-allele are youbget.5 years compared to homozygous patients
by the C allele and by 6 years younger compardebterozygotes (p <0.01).

3. For 3 years, in HF patients with homozygous|&la) a growth in the diastolic volume of the
left ventricle (LVEDV) (by 6%, p <0.05) and a dease in the size of the left ventricular ejecticacfion
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(LVEF) (by 11%, p <0, 05) were observed. Similayutarities were not found in the group of homozygjou
by the C allele (CC) and heterozygous (CT) patients

4. In 5 out of 11 HF patients, homozygous by thall€le (TT), in the third year of observation,
ESV is registered in a pathological amount. Amdregttomozygous by the C-allele (CC) and heterozygous
(CT) patients, this type of rhythm disorder is neéed to be reliably less frequen2(= 6.854; p <0.05).

5. The tendency towards a higher rate of hosp#adin has been revealed for patients with HF
decompensation for the 3 years period in the gafymatients homozygous by the T allele (6 out of 11
patients), comparing to that among homozygous atertizygous patients with C-allele (26 and 22%,
respectively) 2 = 5.501; p = 0.064).

6. Our study is confined to a small number of pasiewhich reduces the strength of data on the
genetic association between the GNB3T allele aftdiétricular myocardial remodeling in HF patients
with post-infarction cardiosclerosis. But the prblegpatterns of GNB3 TT influence on the HF couze
demonstrate the strong influence of this mutatimhiadicate that this allele is not only a racekearThe
results are likely to require further research lavg a large cohort of patients.

BelErences i

1. Voronkov LH, Dzyak GV, Amosova YeN, Bagriy AE, Kov VI, Lutay MIl. Obosnovaniye, dizayn i rezultabkrainskogo
mnogotsentrovogo issledovaniya KORIOLAN (KORIOL —egkhativa nasosnoy nedostatochnosti serdtsa). 8amselostatnist.
2015; 2:28-33. [in Russian]

2. Voronkov LH, linytska MR, Babych PM. Prohnoz pggstiv iz khronichnoyu sertsevoyu nedostatnistgusystolichnoyu
dysfunktsiyeyu livoho shlunochka zalezhno vid ddnyleinvazyvnykh metodiv obstezhennya. Ukr ter zh@0i5;1:24-31.
[in Ukrainian]

3. Voronkov LH. ed. Rekomendatsiyi Ukrayinskoyi asatisiyi kardiolohiv z diahnostyky, likuvannya teofilaktyky sertsevoyi
nedostatnosti u doroslykh. Robocha hrupa Ukrayinskwtukovoho tovarystva kardiolohiv. Kyiv: Chetvektarylya; 2012. 47 p.
[in Ukrainian]

4. Lang RM, Bierig M, Devereux RB, Flachskampf FA, teo€, Pellikka PA, et al. Rekomendatsii po kolidhesnoy otsenke
struktury i funktsii kamer serdtsa. Rossiyskiy katdgicheskiy zhurnal. 2012; 3(95) prilozheniye:1{&8Russian]

5. Pyvovar S. Zalezhnist perebihu sertsevoyi nediogsti vid polimorfizmu GIn27Glu hena b2-adrensegtoriv. Ukr ter zhurn.
2016.; 3: 50-5 [in Ukrainian]

6. Rudyk Yr. Khronicheskaya serdechnaya nedostatisthi geneticheskiy polimorfizm: rol b-adrenorgteeov. Sertseva
nedostatnist. 2009; 2: 20-2 [in Russian]

7. Chemello D, Rohde LE, Santos KG, Silvello D, Gaidh L, Pimentel M, et al. Genetic polymorphismshaf adrenergic system
and implantable cardioverter-defibrillator therapie patients with heart failure. Europace. 2010686—691.

8. McNamara DM, Tam SW, Sabolinski ML, Tobelmanrd&osko K, Venkitachalam L, et al. Endothelialioibxide synthase
(NOS3) polymorphisms in African Americans with hefarlure: results from the A-HeFT trial. J Card [F2D09; 15:191-198.

9. McNamara DM, Taylor AL, Tam SW, Worcel M, Yan€yV, Hanley Yanez K, et al. G-protein beta-3 subgaitotype predicts
enhanced benefit of fixed-dose isosorbide diniteet# hydralazine: results of A-HeFT. JACC Heart RAlL4; 2:551-557.

10. Ponikowski P, Voors A, Anker D, John GF, Andr#8y Falk C, et al. ESC Guidelines for the diagnasdtreatment of acute
and chronic heart failure 2016. The Task Forcatierdiagnosis and treatment of acute and chroraidt ffelure of the European
Society of Cardiology (ESC) Developed with the spematribution of the Heart Failure Association (dFof the ESC. European
Heart Journal. 2016 June 8: 123.

11. Priori SG, m-Lundgvist CB, Mazzanti A, Blom N, Bgrgfe M, et al. 2015 ESC Guidelines for the manageroepatients
with ventricular arrhythmias and the preventionsafiden cardiac death. The Task Force for the Manegeof Patients with
Ventricular Arrhythmias and the Prevention of Sud@ardiac Death of the European Society of Cardiol&C). European
Heart Journal. 2015; 36: 2793-2867.

12. Schmitz B, De Maria R, Gatsios D, Chrysanthakapoill, Landolina M, Gasparini M, et al. Identificati of genetic markers
for treatment success in heart failure patientsight from cardiac resynchronization therapy. Circd@avasc Genet. 2014; 7:
760-770.

13. Schunkert H, Hense HW ubing A, Riegger GA, Siffert W. Association betweempaymorphism in the G protein beta3
subunit gene and lower renin and elevated diadbidiod pressure levels. Hypertension. 1998;32:518--5

14. Sheppard R, Hsich E, Damp J, Elkayam U, KealeyR&mani G, et al. Investigators GNB3 C825T Polymisphand
Myocardial Recovery in Peripartum Cardiomyopathy Rsswif the Multicenter Investigations of Pregnancséciated
Cardiomyopathy Study. Circ Heart Fail. 2016; 9: e@R6

o _

MMOJIMOP®I3M C825T (RS5443T'EHA fs- MNOJIMMOP®U3M C825T (RS5443T'EHA ps- .
CYBOJMHMIII G-TIPOTEIHY TA BIJJIAJTEHUAA CYBBEJIMHUILBI G-IIPOTEMHA U OTJAJIEHHBIU
IMPOI'HO3 XBOPHUX 3 CEPIHEBOIO NMPOI'HO3 BOJIBHBIX C CEPAEYHOU
HEJOCTATHICTIO HEJOCTATOYHOCTBIO
IusoBap C.M., Pynuk 10.C., Jlozuk T.B., Iusosap C.H., Pyasik 10.C., Jlozuxk T.B.,
T'anbuincsbka B.IO. T'anpunncbkas B.IO.
[Iporno3yBaHHs ~HECHPUATIMBOIO IUIMHY CEPLEBOI [Iporuo3upoBanue HeOIArONPHATHOTO TCUCHUS CEPACHHON

HEJOCTaTHOCTI € BENbMH aKTyaJIbHHM. MeToro po0oTH Oyia0  HEXOCTATOYHOCTH SIBIISIETCS BEChbMa aKTyaJbHBIM. L{enbio paboTst
BHU3HA4YCHHs BIUBY nosiMopdismy C825T (RS5443)ena f3- Obuto ompeneneHue BamsiHus nonumopdusma C825T (RS5443)
cybonuuuii GHIpoTeiHy Ha BijaleHMH NPOTHO3 XBOPHX 3 TIeHa [Ps-cyObenuHuubl G-IpoTeHHa HA OTJAICHHBIA IIPOTHO3
cepreBoro HenocTatHicTio. Jlo mocmimpkeHHs BmodeHo 170 OONBHBIX € CcepieYHON HENOCTaTOYHOCTBHIO. B mccnenoBanme
XBOPHX 3 CEpIICBOKD HEIOCTATHICTIO Ha (OHI micis BKIOYeHO 170 OOJBHBIX C CepACYHON HEIOCTATOYHOCTHIO Ha
iH(hapKTHOrO Kapmaiockiiepo3y. 3a JOMOMOrolo mojiMepasHoi ¢one mocinenHpapkTHOro Kapauockiepo3a. C  MOMOIIBIO
nmaHIgoroBoi  peakuii  Bm3Hawaymm nomiMopdism  C825T  monmMepasHOHM IEMHOM peakIMu ONpefersul  HOIMMOPGH3M
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(RS5443) rena Ps-cybomunuui G-npoteina. IIpoBomwmm
nobose MownitopyBanusi EKI', Jlomnmiep-exokapaiocKortito.
Tlepion crocTepeKeHHs CKIaB 3 POKH, IPOTATOM SIKOTO
OLIHIOBAIN TIepedir 3aXBOPIOBAHHS, BPAaXOBYBaJd PO3BUTOK
napokcu3MiB GibpusiLii nepeacepp, YacToTy TOCIiTaTi3aLlii
3 MPUBOAY JICKOMIICHCALi 3aXBOPIOBAHHS, CMEPTHICTb.
Buznaueno uacrory nosimMopdHux Bapiantis C825T (RS5443)
reHa Ps-cybomuumii G-mpoteiny cepex xsopux. 47 %
MALIEHTIB € TOMO3HIOTHMMH Hocismu aneni C825, 47 %
nauienris — rereposurortu (C825T), 11 3 170 xBopux €
romo3uroramu 3a T anenem. ['omo3urotsi xBopi 3a T anenem
MoJyoamn Ha 7,5 pOKiB, TOPIBHAHO JIO TOMO3HMTOTHHX
naientiB 3a C anmerneM Ta Ha 6 pOKIB MOpIBHSHO 3
rereposuroramd  (p < 0,01). Ha mnpors3i 3 pokie y
TOMO3MIOTHHX 3a T ajeneM XBOPHX CIIOCTEPIiraeThCst
30UIBIICHHST  KIHLIEBO-/IaCTOJMIYHOrO  00'€My  JIBOrO
uutynouka (Ha 6 %, p < 0,05) ta 3MeHICHHS BETHYUHA
(pakuil Bukuy JiBoro uutyHouka (Ha 11 %,p < 0,05).Y 53
11 xBopuX 3 CEPLIEBOIO HEIOCTATHICTIO, 1[0 € TOMO3HTOTHUMH
3a T anesem (TT) Ha TPETii piK CIOCTEPEIKEHHS Y PEECTPYETHCS
MATOJIOTIYHA KUTBKICTh MITYHOYKOBOI ekcTpacucTonii. Cepen
romosurotaux 3a C anenem (CC) ta rereposurotaux (CT)
MALIEHTIB JaHUH BHA IOPYIUCHHS PUTMY PEECTPYETHCS
Biporizso pimme (x2 = 6,854p < 0,05).BusiBiieHO TSHACHLLIO
n0 OiIbIIOl YacTOTH TOCHiTANi3alil XBOPUX 3 MPUBOLY
JIEKOMIICHCALIii CepLeBOi HEIOCTaTHOCTI MPOTArOM 3 POKIB B
TPy MAIi€HTIB, 0 € TOMO3UTOTaMH 3a ajeiem T.

KurouoBi ciioBa: cepiieBa HEIOCTATHICTD, KIHIYHUHA
nepe6ir, Gibpuwmsinis  mepeacepap, C825T (RS5443)
nonimopdism, reH, Bs-cydoauuuus G-poreina.
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C825T (RS5443)ena Pa-cyopenuunst G-nporenna. [IpoBoaunin
cyrouHoe MoHuTopupoBanue DKI', Jlonuiep-3X0KapJHOCKOIHIO.
Tepron HaOmoneHust cocTaBwil 3 rojga, B TEYCHHE KOTOPOTO
OLICHMBAJIM  TeueHHe 3a00JIeBaHMS, YYUTHIBAIM  PasBUTHE
MAapOKCH3MOB ¢bubpmLIAIIN npencepan, 4acToTy
TOCIUTAIN3ALMA B CBSI3M C JEKOMIICHcauueil 3aboeBaHus,
cMepTHOCTb. OmnpeneneHbl 4acToThl MOIMMOPGHBIX BapUAHTOB
C825T (RS5443)rena Ps-cyObenmuuupsl G-IpoTeHHa Cpenn
OoybHBIX. 47% NANUEeHTOB - TOMO3WTOTHBIE HOCHTENH aJUICIIH
C825, 47%naumento - rereposurorel (C825T), 11 m3 170
OOJIBHBIX SABIAETCA TOMO3UroTaMu 1o T reHomy. ['OMO3UroTHBIE
OompHbIe ¢ T TeHOM MoOJIOKe Ha 7,5 JIeT, MO CPaBHEHHIO C
TOMO3HMTOTHBIX MaeHToB 1o C aneny U Ha 6 JIeT o CpaBHEHHIO
¢ rereposurotamu (CT) (p <0,01). Ha mporsikenun 3 ner B
roMO3HMroTHbIX 10 T anenn GONBHBIX HAOMIONACTCS YBEIHUYCHHE
KOHEYHOT'O THACTOJINYECKOro 00bheMa JIeBOro kemynouka (Ha 690,
p <0,05)u ymeHbleHHE BENMYHHBI (HPAKIUH BHIOPOCA JIEBOTO
xenynouka (Ha 11%,p <0,05).B 5 u3 11 GonbHbIX ¢ cepaedHON
HE/IOCTATOYHOCTBIO, KOTOpBIE SBISETCS T'OMO3UTOTHBIMH 1O T
amenu  (TT) Ha Tperwil roi HaOIIFOJCHHS PErUCTPUPYETCST
[AaTOJIOTMYECKOE KOJIMYECTBO JKEIYJOYKOBOI 3KCTPACHCTOIHH.
Cpexau romosurotHbix 1o C amwrenu (CC) u rereposurotasix (CT)
MAlUEHTOB NAHHBIA BHJ HApyIICHHS PHUTMa PErucCTpUpyercs
nocroBepHo pexe (x2 = 6,854 p <0,05).BbisiBneHus TCHICHIMHI K
OonbIlell dYacTOTe TOCMUTAIM3alUM OOJBHBIX B CBS3U C
JIEKOMIICHCAIMK 3a00JIeBaHUs Ha NPOTSDKEHUM 3 JIET B TpyIIe
TFOMO3HMTOTHBIX 00JIBHBIX 110 T amreny.

KioueBble  ciioBa:  cepieyHas — HEOCTaTOYHOCTB,
KIMHAYECKoe TeueHue, (Gubpwusiuus npencepauii, C825T
(RS5443)1omumopdusm, reH, Ps-cydobenununa G-nporenHa.

Penenzent Karepenuyk L.I'.
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310POB'’ 51 SIK ITIPABOBA KATEI'OPIA

E-mail: alya.kozhushko@gmail.com

VYV crarti pO3KpHBAETBCS 3MICT TEPMIHY <GBIOPOB’SI» 3 IPABOBOI TOUKH 30py. AHAN3YIOThCSA Pi3HI MiIXOAH 10

BUCBITJICHHS TIOHATTS 37J0pOB’ s Pi3umIHOi 0coOM Ik HeMaiHOBoro Oiara. Okpema yBara IMpuALIeHa 3’ ICYyBaHHIO 3MICTy IMOHSTTS
<GIIOPOB’ s1» BIJIIOBIHO 1O BIIKPUTOI KOHIENHii 310poB’st. OKpiM TOTO, y CTAaTTi HAaBOAUTHCS KPUTHKA YHHHOTO JIETAITEHOTO
BU3HAYCHHS 37I0POB’ s 3 TOUKU 30py HOr0 BHKOPHCTAaHHS y mpaBoBii cdepi. OOIpyHTOBaHO HEOOXiqHICTh BKIIIOUEHHS Y 3MiCT
TIOHSTTS 30POB’ s HE JINIIE COMAaTUYHOI, a H NCUXiYHOI CKIanoBoi. 3po0JICHO BUCHOBOK, IO 3/J0POB’ S SIK OCOOHUCTE HEMaltHOBE
6J1aro MOBMHHO OXOIDTIOBAaTUCH HASBHUM COMAaTHYHUM Ta IICHXIYHUM CTAHOM >KUTTEIISIIBHOCTI OpraHi3My, SIKMH BH3HAYAETHCS
CHCTEMOIO SKICHUX Ta KIJIbKICHUX MEJMYHHX ITOKA3HHUKIB.

KurwouoBi cioBa: 310poB’si, IICHXiYHE 3JIOpOB’S, COMAaTHYHE 3J0POB’ s, HEMailHOBe OJiaro, MpaBO Ha 3JI0pPOB’f,
[PaBO3aCTOCYBAaHHS.

BiamosingHo no crarti 3 KoHcTUTyIiT YKpaiHU )KUTTS Ta 3/J0POB’ S JIFOJWHU € BUIIOIO COLIaTbHOIO
HiHHICTIO. Take BHCOKE BU3HAHHS IOr0 (DYHIaMEHTAJILHOTO OCOOMCTOr0 HEMaWHOBOrO OJara JIHOUHH
00yMOBJIIOE HOr0o TIMOOKY IHTErpalfifo J0 MPaBOBOi MaTepii, CTBOPIOIYM JIOAMHI HU3KY IPaBOBHX
MOJKJIMBOCTEH, SIKi CIIPSIMOBaHI HAa BUKOPHCTAHHS Ta OXOPOHY BKa3aHOTo Oara.

[IpaBoBa pernameHTanis MOXIJINBOCTEH y cdepi BiIacHOTO 340poB’ st Ppi3uuHOi 0coOU Ha CHOTOIHI
BU3HAYAETHCS 3aKPIIICHHSM HM3KH IpaB, IO OB’ s3aHi i3 3J0POB’sIM, 30KpeMa, MpaBO Ha YCYHEHHS
HeOe3nekH, ska 3arpoxye 310poB’ o (cT. 282 1IK Ykpainu), mpaBo Ha oxopoHy 3m0poB’s (ct. 283 LIK
Vkpainu), mpaBo Ha MeauuHy gormomory (cr. 284 11K Vkpainu), mpaBo Ha iH(OpPMAaIifo IPO CTaH CBOTO
3mopoB’ st (cT. 2851IK Ykpainu), mpaBo Ha TaEMHHINIO TIpo cTaH 340poB’ s (ct. 286 IIK Vkpainu) Toro.
[lepeBaxkHO Taka mpaBOBa perjaMeHTallis € (aKTHYHUM KaJbKYBaHHSM BiJIIOBITHHX TIOJIOKEHb
Konctutymii Ykpainu (ct. 49),a00 M0I0KEHb 1HIIOTO 3aKOHOJABCTBA.
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