HEOﬁAeMK €KOAOTii Ta MCECAHIIHNHH

KJITHIYHA MEJIUIIUHA

© Mawkosa HO.I., Kebenb B.M.
Y[K: 616.12 — 008.331.1; 616.151

LLIOAO FEHETUYHOI PEFYNALI PIBHS MO3KOBOIO
HATPIAYPETMYHOIO NENTMAY B NNA3MI KPOBI Y HONOBIKIB

3 ECEHLJIANBHOIO MNMNEPTEH3IEID

lMawkoea tO.I1., Kebenb B.M

BiHHMLUbKMIA HaUiOHaNbHWIA MeanyHUIM yHiBepceuTeT imeHi M.I. Muporosa, M. BiHHMUSA

B pabote UccieqoBaices 0CO6EHHOCTH OpraHn3aLinm reHa MO3roBOro HaTpuuypeTudeckoro nenmga (T-381C) u ypoBHu
11/1a3MEHHOV KOHLeHTpaum MHIT, CHIT y MyxxduH, sxuTened [1o4o/IbCKoro pervoHa Ykpantsl, 60/bHbIX C 3CCEHLNATTBHON
runepreHsned II cTagmm v rpu ee OC/IOKHEHUN XPOHUYECKOH CEpAEYHOM HEAOCTATOYHOCThIO IIA cTragum. [eHoTuvpo-
Barue reHa MHIT npoBoAnIOCs C MOMOLYbIO O/TMMEDA3HON LEMHON Peakuymu. YPOBHY 1/71a3MEHHOM KOHLEHTPaLm MHIT
u CHIT onpegesissin METOL0M MMMYHODEPMEHTHOIO aHasm3a. YCTaHoB/IEHO, YTO KaK CDEAM MPaKTUYECKN 340POBbIX
MYXKYUH TaK M OOJIbHBIX C 3CCEHLNATTEHOM MUIMEPTEHINEN PAa3/TMYHON TSIKECTY JOMUHMUPYET reHoTwurnl T381C u annenbs C
reHa MHI1. Hocuresmn annenn C reHa MHIT umeroT 4OCTOBEPHO 6O/IbLUME YPOBHM MO3roBoro u cocyaucroro HYIT B rias-
Me KpOoBH, KaK CDEAN MPEACTABUTE/EN KOHTPOIbHOM TPYIIibl TaK Uy 60/IbHBIX C ICCEHLNEIBHON MITEPTEH3NEY, KPOME
TOro, HanBbICLUNE YPOBHM MEMTULOB ONPELENS/NCE Y MNALNEHTOB C ripusHakamm XCH IIA cragun.

Knio4yeBble cnoBa: acceHumnanbHas rmnepTeH3nd, XpoHn4eckaa cepgevyHada HeaoCTaTO4YHOCTb, I'IOJ'IVIMOde)I/BM reHa
MO3roBoro HanVIVIypeTI/ILIeCKOFO nentuaa, nnasMmeHHada KoHUeHTpauna Mo3roesoro HanI/II7IypeTI/ILIeCKOFO nentuaa, nnas-
MeHHaaA KOHUEeHTpauna cocyanctoro HanVIVIypeTVI‘-IeCKOI'O nentunaa.

AKTyasbHIiCTb

Cunctema HaTtpiiypeTuyHux nentugis (HYI) - ue rpy-
na UUPKYmoYnX B KPOBI TOPMOHIB, SKi € disionoriyHumu
aHTaroHiCTaMn peHiH-aHrioTEH3NH-anbLAOCTEPOHOBOI CU-
CTeMW, NPOTUAIITL MiABULWEHHIO CYAWHHOIO TOHYCY i Ti-
neptpodii cyamHHoi cTiHkn [17]. BusHayeHo, wo Haunbi-
nbly cneundiyHicTb Ta iIHPOPMATMBHICTb MO BigHOLLEH-
HI0 [0 (PyHKLUiT MiOKapAa Mae MO3KOBUI HATPINYPETUYHUI
nentug (MHM). BiH mae Baxnuee nartodisionoriyHe 3Ha-
YEHHS B fiarHOCTULi cepLeBoi Hea4oCTaTHOCTI, cTpaTudi-
Kauil pu3uKy Ta KOHTpOsi edPeKTMBHOCTI Tepanii XpOHIYHOi
cepueBoi HegoctaTtHocTi (XCH) [2,7]. CniBpoGiTHUKamu
Kadeapu BHYTPILWWHLOI MEOAULMHN MEeANYHOro dakyrnbTe-
Ty Ne2 BHMY imeHi M.I. MNMuporoea gocnigxeHo, LWo npwu
ecceHuianbHin rinepteHsii (EN) piBeHb Nna3moBoOi KOHLe-
HTpauii MHIT npaAMO NpoONOpLiNHUIA PO3TArHEHHIO | Nnepe-
HaBaHTaXeHHIo TuckoM niBoro wnyHouka (JILW) i diTko
Kopentoe 3 KiHueBo-giactoniyHmm Tuckom B J1LU Ta HasBs-
HicTro rinepTpodoii JILU [4]. MoaibHi aocnimkeHHs NpoBo-
avnueb T. Ohtani (2012), Q. Lin (2012), N. Nair (2013)
Ta cniBaBTOpamMu B SKUX BCTAHOBMEHO, LU0 PiBEHb Nnas-
MOBOI koHUeHTpauii MHIT nigBuwyeTbca Ha paHHiX eTa-
nax aucdyHkuii N y xBopux 3 EI, npsamo koperntoe 3 pi-

BHEM KiHUeBoOro piactoniyHoro Tucky y JIW, 3pocTae y
nauieHTiB 3 rineptpodieto JILL i noB’a3aHun i3 BUpaxeHic-
Tio XCH [14,11,13].

HaTtpinypetnynnin nentug tuny C (CHIM) — HanexuTb
[0 Knacy Bas3oaunsTaTopiB, MAe 3HAYEHHSI He TiNbku B
perynsiuii apTepianbHOro TUCKy, TOHYCY CYAWH a i poboTi
cepusi. 3rifiHO CyYacHUX ysIBIeHb, y NonepeskeHHi BUHU-
KHEHHS eHAoTenianbHOi ANCcyHKUii — cBOepigHOro nia-
r'pyHTa po3BuTtky EIN Ta XCH Ha ii Tni, mae CHI, akun €
aHTaroHICTOM HamnbinNblW MOTY)XHOTO BAa30KOHCTPUKTOPA
eHpoTeniHy-1 [3]. Ha cborogHi BigkpUTMM 3anuliaeTbca
NUTaHHSA poni reHeTUYHOro BNMMBY Ha piBHi sk MHI Tak i
CHI1 B nna3mi kposi.

HoseneHo, wo reH MHI1 posTawoBaHuin Ha nepLlin
XPOMOCOMI i CKNagaeTbCa 3 TPbOX EK30HIB i ABOX iHTPO-
HiB. BuaHayeHo i BMBYEHO Hanbinbl isionoriyHo 3Ha-
Yummn nonimopdpiam reHa MHI1 - 3amiHa TUMiHY Ha unTO-
3uH B 381 nonoxeHHi (T-381C) [1,8,12,15]. B ykpaiHcbkin
nonynsuii TakMn noniMopgiaM paHille He AOoCcniaXyBaB-
cs. 3 ornsigy Ha cyyvacHi AOCATHEHHS Y BUBYEHHI naTore-
He3y XCH, moxHa npunyctuty npo BNAnB noniMmopgisamy
reHa MHI1 Ha po3BuTok i nporpecyBaHHsa EI i XCH Ha ii
Tni. Tomy mMemoro OGocsliOKeHHs1 cmasio: NoKpaLmTL
NPOrHO3yBaHHA Ta [AiarHOCTMKY XPOHIYHOI cepLeBoi He-

’ LumysaHHsi npu amecmauii kadpie: lNawkosa FO.I1., XKebenb B.M. LLjodo 2eHemu4HOi peaynsauji pieHs MO3K08020 Hampillypemu4yHo20
nenmudy 8 rnasmi Kpoei y Hosoeikie 3 eceHujianbHoro 2inepmen3ieto // MNMpobnemu ekonoeii i meduyuHu. — 2016. — T. 20, Ne 1-2. — C. 3-6.
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[OCTaTHOCTI y YonoBikiB, MelkaHuiB Moginbcbkoro peri-
OHY YKpaiHu 3 eceHuianbHOoo rinepTeHsieto, LWSXOM BU-
3HaYeHHS PiBHIB NMa3MOBOI KOHLUEHTpaLil MO3KOBOro Ta
CYOAWHHOrO HaTPiNypeTUYHUX NenTUAIB NPy HOCINCTBI pi3-
HUX BapiaHTiB reHa MHI1.

Marepianu i meToaun gocnipkeHHsA

O6cTtexeHo 191 vonosikiB 40 - 60 pokiB, siki NpoxuBa-
I0Tb Ha TepwuTopii Moainbcbkoro perioHy YkpaiHu. 3 Hux 62
nauieHTa 3 EI Il cTagii, 2-3 crynenis, CH 0-1 dyHkuioHanb-
Han knac (PK) 3a NYHA, cepegHii BiK skux cknaB
49,19+0,66 pokiB (1-La ocHoBHa rpyna) i 50 yonoeikis 3 EI,
wo ycknagHeHa XCH IIA cTagii (3a knacudikauieto Ctpa-
xecko-Bacunerka), lI-lll ®K (3a NYHA) y siui 50,14+0,99
pokiB (2-ra ocHOBHa rpyna). 79 npakTM4HO 300POBUX YOIO-
BiKiB, sIki 32 BikOBUMW xapakTepuctukamu (49,01+0,73 pokiB)
[OOCTOBIPHO He BigpisHANuCh Big xBopux 3 EIM i cknanu rpyny
koHTponto (p>0,05). fiarHo3 EI i XCH BcTaHoBntoBanm Ha
niacTaBi ckapr XBOpWX, AaHWX aHaMHe3y, dhisukanbHoro 06-
CTeXeHHS, nabopaTopHux Ta iHCTPYMEHTanbHUX METOAIB
OOCMiMKEHHs BIANOBIAHO A0 KMiHIYHMX pekoMeHaaui 3 ap-
TepianbHoI rinepTeHsii €BponencbKkoro ToBapucTBa rinepre-
H3ii (ESH) i €Bponelicbkoro ToBapucTaa Kapaionoris (ESC),
2013 i kepiBHUX NpuHumMniB ESC 3 giarHocTuky Ta nikyBaHHSA
XCH, 2016. Yci xBopi cnoctepiranucst 3 rpyaHa 2013 poky
no nunexb 2014 poky.

KpuTepisMun BUKNIOYEHHS 3 AOCNIMKEHHSA CTanu: cuM-
nTomMaTMyHa apTepianbHa rinepTeHsis, NopyweHHs gyH-
KUii HMPOK i nediHku, iwemiyHa xBopoba cepusi, BUHMK-
HeHHs sikoi nepeaysano EI, eHOOKPUHHI, remaTonoriyHi,
NYyXMWHHI | ayTOIMYHHI MOPYLUEHHS, XBOpi 3 YyCKnagHeH-
Hamu El: iHapkT miokapaa, roctpe nopyLleHHs MO3KO-
BOro KpoBOOOiry.

[eHoTUNyBaHHA reHa MHIT npoBeaeHo i3 3acTocyBaH-
HsM MoniMepasHoi NaHLIOroBoi peakuii nicna BUAINEHHS
reHomHoi [HK 3 nenkoumTiB BeHO3HOI kposi. Lle gocni-
DKeHHs npoBoavnu cninbHo 3 HAI reHeTUYHMX Ta iMyHOro-
riYHMX OCHOB PO3BUTKY MaTororii Ta hapMakoreHeTUKN BU-
LLIOro AepXKaBHOro HaB4anbHOro 3aknagy YkpaiHu «YkpaiH-
Cbka Megu4yHa cTomaTtorioriyHa akagemia» (M. MNonTaea, ke-
piBHVK npodp. I.M. Kangawes). KoHueHTpadii MHIM i CHIM B
nnasmi KpoBi BU3Ha4anucb 3a SOMOMOroH iMyHO(EPMEHT-
HOro MeTody Ha CTPMMOBOMY iMyHOEPMEHTHOMY aHanisa-
Topi «Humareader single» (HimeuurHa) npy OOBXUMHI xBUni
450 HM i gndbepeHuiansHUM dinbTpom 630 HM. ns Bu3Ha-
YeHHs nnasmoBoi koHueHTpauii MHI1 BukopuctoByBanm
cTaHoapTHUM Habip dipmn «Peninsula laboratories Inc.»
(CLWWA), onst Bu3HayeHHs piBHa CHI B nnasmi KpoBi BUKOpU-
croByBanu peaktmeu ipmm «BIOMEDICA» (HimewyunHa).
MatemaTnuHy 06poGKy npoBOAMNM Ha MNepcoHansHOMY
KOMM'OTEPI 3 BUKOPUCTAHHAIM CTaHOAPTHOIO CTaTUCTUYHOTO
nakety STATISTICA 6,1. Byna npoBeaeHa nepesipka pos-
noginy 4acTtoT noniMopgHUX reHiB B nonynsAuii BianosigHO
0O 3akoHy piBHOBarM Xappgi-BanHGepra 3a ponomororo
KanbKynstopa reH ekcrnepTt AN po3paxyHKy psgy cTaTucTu-
YHWUX NapameTpiB Y AOCHIIKEHHSX "BUNAOOK-KOHTPOMb", O
BukopuctoBytoTb  SNP  (gen-exp.ru). [MoporoBui piBeHb
MHTI Bn3Havascs cnocobom 3anponoHoBaHnM M.FO. AHTo-
MOHOBWM B criiBaBTOpcTBi 3 B.M. XXebenem Ta iH. [5,6].

Pe3ynbTtaTti Ta ix 06rosopeHHs

Y npepcTaBHWKIB FPYNy KOHTPOMIO YacToTa 3ycTpiva-
emocTi reHotuny T381T reHa MHI1 ctaHoBuTth 31,65%
(n=25), renotuny T381C - 49,37% (n=39), reHoTuny
C381C - 18,90% (n=15) (Pcc-rr>0,05; Prc-cc<0,05; prc-
+>0,05). YacToTa posnoginy anenen y nauieHTiB 4Yonosi-
Yoi cTaTi NPeACTaBHUKIB KOHTPOMbHOI rpyny HacTymnHa -
aneni T - 43,67%, aneni C - 56,33% (p<0,05).

BcTaHosneHo, wo y xeopwux 3 EI |l cTagii i naujieHTis 3
o3Hakamu XCH IIA cragii gomiHye reHotun T381C i
anenb C reHa MHI (p<0,05). Mpn ubomy, y 4onosikis 3
El He cnocTepiranocb 4OCTOBIPHOI BiAMIHHOCTI B YacToTi
HocincTBa pidHUX BapiaHTiB reHa MHI1 npu NopiBHAHHI 3
BiAMOBIOAHMMU reHOTMNaMM Yy OCiO KOHTPOMbHOI rpymnu
(p>0,05) (Puc.1).
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Puc. 1 Po3nodin yacmom eeHomuriie ma anenet eeHa MHIT
ceped vornosikie, mewkaHuig NModinbcbko20 pe2ioHy YkpaiHu
xeopux 3 EI" Il cmadii ma nauieHmie 3 EI, wjo ycknadHeHa
XCH IlIA cmaaii, (%,).
lMpumimka: pisHUUS nokasHukie docmosipHa (p<0,05) npu
MopigHsIHHI 3: * - 2eHomurniom T381C/anento C 8

Mexax epynu.

OTpumMaHi pe3ynbTaTu B LifioMy 36iraioTbCs 3 JaHUMM
npoBeaeHMX OOCHiAXEeHb Cepen XUTEeNiB iHWNX nonyns-
Ui HaceneHHs nnaHeTu. Bussunocs, wo cepen xsopux 3
El xutenis CLUA [8], Pociicbkoi ®epepauii HoBocnbip-
cbkoro perioHy [1] Ta HimeTumHM [9] YacTiwe BUSBNAOTb-
cs1 Hocii reHoTtuny T381C Ta aneni C reHa MHI. YacTtotn
noniMmopcHux reHotunie reHa MHIT y xBopux 3 pisHUX
nonynsuii 3Ha4MMo He BiApi3HATLCS.

B xogi cTratuctuyHoro aHanisy B 3B’13Ky 3 Marow 4u-
cenbHicTio romosurotr C381C reHa MHI1 - 6yno o6'egHa-
Ho retepo3uroT T381C reHa MHI i romosuror C381C B
cninbHy rpyny - HociiB aneni C. Y BignoBigHMX rpynax no
HOCINCTBY 3ragaHnx reHoTunis BM3HayeHo piBHi MHIT i
CHIMN B nna3mi KpoBi 06CTEXEHUX.

HocnigxeHo, Wwo y 4omnos.ikiB, ski MewkawTb B [lo-
JOinbcbkoMy perioHi YkpaiHu i xsopitoTe Ha EI I cTagii i
npw ii ycknagHeHi XCH IIA ctagii, nnasamoBa koHLeHTpa-
uig MHI e BiporigHo GinbLoto y HociiB aneni C (Bignosi-
aHo 93,49+0,94 nr/mn ta 207,50+5,70 nr/mn), HiXX y HOCI-
iB reHotuny T381T reHa MHII (BignosigHo 48,16+0,63
nr/mn Ta 156,00+6,99 nr/mn) (p<0,0001). BctaHoBneHo
TaKoX, LWO piBeHb nentuay y vonosikis 3 ElN, wo ycknag-
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HeHa XCH IIA cTagii 4OCTOBIPHO BULLMIA, HIX Y NaUiEHTIB
3 EI Il cTagii i npakTnyHo 340poBuUX OCIb K y HOCIIB re-
HoTuny T381T Tak i aneni C reHa MHT. MNMnasmoBa KoH-
ueHTpauia CHIM y yonosikie 3 EI Il cragii Ta xBopux 3
o3Hakamum XCH IIA cragji y Hocii aneni C BiporigHo 6inb-
wa, Hix y romosurot T381T reHa MHI (p<0,05). Mpwu no-
PiBHSIHHI B MeXax KOXXHOr0 reHOTUMNY BCTAHOBIIEHO, LLUO Y

yonogikie 3 EI Il cragii Ta nauieHTiB 3 ElN, wo ycknagHe-
Ha XCH IlA cragiji piHi CHIN B nna3mi KpoBi JOCTOBIPHO
BULLi, HK Y MNPeACTaBHMKIB KOHTPOMBHOI rpynu [ochi-
mkeHHs (p<0,05), ogHak He BiOpI3HAKTBCA Yy XBOPUX 3
pi3Hoto TskkicTio EIN, HOCIiB noniMopdHMX reHOTUMIB reHa
MHI (Tabn. 1).

Tabnuusi 1

PigHi MHI i CHI e nnasmi Kposi y npedcmagHuKi8 KOHMPOIbLHOI 2pynu ma xeopux 3 EI™ piaHoi msikkocmi, Hociig moniMopgHux

2eHomunig 2eHa MHI, (ne/mn; nmonb/mn)

pynu MnasmoBwui piseHb MHI, nr/mn

Mna3smoBwuit piseHb CHIT, nmonb/mn

1 2

3

MpakTnyHo 300poBi YonoBiku (N=79)

fomo3urotn T381T

15,95+0,69 (n=25) (1)

2,26+0,56 (n=25) (1)

Hocii aneni C

24,4120,48 (n=54) (4)

2,67£0,54 (n=54) (4)

pyna xBopux 3 EI Il ctagii (n=62)

fomo3urotn T381T

48,1610,63 (n=22) (2)

4,53+0,07 (n=22) (2)

Hocii aneni C

93,49£0,94 (n=40) (5)

5,74%0,78 (n=40) (5)

'pyna xBopux 3 EI, wo ycknagHeHa XCH IIA cTagii (n=50)

omo3urotn T381T

156,006,99 (n=21) (3)

4,81%0,94 (n=21) (3)

Hocii aneni C

207,50£5,70 (n=29) (6)

6,02+0,67 (n=29) (6)

p4.1<0,05; p5<0,0001;
Ps.3<0,0001; p2.1<0,0001;

p ps.1<0,0001; p3.,<0,0001; p3.1<0,0001; p;.2>0,05;
P5.4<0,0001; ps.4<0,0001; P5.4<0,0001; ps.4<0,0001;
Ps-5<0,0001 Ps-5>0,05

p4-1<0,05; p5.<0,0001;
Ps-3<0,0001; p2.1<0,0001;

OTpuMmaHi gaHi cniB3BYYHi 3 pe3ynbTatamm nNpoBeae-
HUX JocnigXeHb iHo3eMHMMK aBTopamu. Cepep amepu-
KaHcbKoi nonynsuii ocidé Yonogivoi i xiHoYoi cTaTi, BcTa-
HOBMEHU 3B’A30K noniMmopdiamy reHa MHI1 3 HasBHicTIO
i BaxkicTio EI" Ta kopoHapocnasmom. Okpim Toro, y HOCIiB
reHotmny C381C peecTpyBaBcs AOCTOBIPHO BULLMA Nna-
3moBun piseHb MHTI, Hix y HociiB reHoTtmny T381T [10].
Y. Takeishi Ta cnisaBTopu (2007) y AoCnimKeHHi npose-
OEeHOMyY cepefl SiINOHCBKOI Nonynsuii BCTaHOBUIM, WO SK Y
YomnoBikiB Tak i y xiHok 3 XCH HociiB reHoTtuny C381C
reHa MHI1, Bu3HauaBcsa BiporigHO GinbluMiA piBEHb nen-
TMAY B Mnasmi KpoBi Y MOPIBHSHHI 3 HOCIAMU reHoTuny
T381T [16]. Y pocnigxenHi L.C. Costello-Boerrigter
(2011) BM3Ha4YeHO, WO YycCnNagKyBaHHA TFEHOTMNIB reHa
MHTIT i3 HassHicTio aneni C — T381C 1a C381C acouito-
Banocs 3 BUCOKOK KOHLeHTpauieto moskosoro HYI1 B
nnasmi y ocib pisHoi ctati xBopux 3 EI" [8]. OgHak, nogib-
HUX pPOGIT i3 BM3HAYEHHAM MNAa3MOBUX KOHLIEHTpaLn
CHIM y HociiB nonimopdHux reHoTtunis reHa MHI1 B nite-
paTtypi He 3HaaeHo.

PesynbtaTy gocnigxeHHs BKkasyloTb Ha HEOOXIOHICTb
BM3HAYEHHs Aiana3oHiB KOHLUeHTpauin moskosoro HYI B
nnasmi KpoBi MpW HOCINCTBI MEBHOr0 BapiaHTa reHoTuny
rena MHI. PospaxosaHi noporosi pisHi MHI ans ckpu-
HiHroBoi giarHoctukm EIM, wo ycknagHeHa XCH A cragii
Yy YOmoBIKiB, MelkKaHUiB Nofinbcbkoro perioHy YKpainu
40-60 pokiB, SKi MOXXHa 3aCTOCOBYBaTW Mpu OOCTEXEHHI
BENUKMX rpyn nioger Ans BUSBMNEHHS OciO, sikuM B noaa-
NbLIOMY NOTPIGHO NPOBECTU MOBHE, B TOMY YUCHi, YNbT-
pa3BykoBe [JOCMIIXEHHS cepus i 3'CyBaHHS NPUYMH
CTIMKOro NiABULLEHHS apTepianbHOro TUCKY:

- piBeHb MHIM = 98,62 nr/mn (4ytnuBsicTb — 86,00 %,
crneundivHictb — 85,40%, Gesnomunkosictb - 86,10%,
XubHoHeraTneHa Bignosiab — 12,00%, XMOHOMO3UTMBHA
Bignosiab — 17,00%) posBonsie giarHoctyBatn EIN, wo
ycknagHeHa XCH IIA cragii y oci6 4onosiyoi crati. Ha
Hally AyMKY Lieli MEeXO0BUiA piBeHb MOXHAa 3aCTOCOBYBATU
Y CKPUHIHTOBUX OBCTEXEHHAX BENUKMX rpyn Jtoaen.

OpHak cnig BpaxoByBaTW MOXIUBICTb | FEHETUYHOrO
BNNuBY Ha koHueHTpauito MHIT B nna3wi kposi. Ak noka-

3aHO BuLLe, HasBHicTb aneni C B reHoTtuni reHa MHIM
acouinoBaHa 3 GinbLIOK KOHLEHTpaLieo nentuay B nna-
3Mi KpoBi, TOMy 6yno BUpILLEHO MPOBECTM PO3pPaxyHOK
noporosux piBHiB MHIT gnsa HociiB aneni C (retepoaurot
T381C T1a romosuror C381C) i romosurotr T381T renHa
MHI:

- piBeHb MHI = 110,74 nr/mn (4yTnueicte — 96,32%,
cneumndivHictb — 79,24%, 6e3nomunkosicte — 82,00%,
XUOHOHeraTnBHa BignoBiab — 6,40%, XMOHOMNO3UTMBHA
Bignosiab — 15,21%) posBonsie giarHoctyBaty EIN, wo
ycknagHeHa XCH 1A cTagii y oci6 4yonosivoi craTi HociiB
aneni C reHa MHIT;

- piBeHb MHI = 79,68 nr/mn (4ytnuBictb — 86,56%,
cneunadivHicte — 75,20%, 6esnomunkosicte — 88,00%,
XUBGHOHeraTnBHa BignoBiab — 6,71%, XMOHONO3UTMBHA
Bignosiab — 4,53%) posBonsie giarHoctyBatn EIN, wo
ycknagHeHa XCH IIA cTagii y ocib 4onosivoi ctati romo-
3urot T381T reHa MHI.

To6T0, iHOMBIgyanbHy reHeTU4Hy 0cobNMBICTL y nna-
3MOBiIN koHueHTpauii MHI y BuwiesragaHmx xsopux cnig,
BpaxoByBaTU MpW NPOBEAEHHI OiarHOCTUYHO-EKCNEPTHUX
Ta HayKOBWUX JocrigxeHb 3 BukopuctaHHam MHTI1 B sikocTi
biomapkepa.

BUCHOBKM

1. Hocii aneni C reHa MHIT maioTb AOCTOBIPHO BULL
piBHi Mo3koBoro i cyauHHoro HYTT B nna3mi KpoBi, sk ce-
pen NpeacTaBHUKIB KOHTPOMBHOI rPYyNn Tak i y XBOpUX 3
El pisHOi TskKOCTI MOpiBHAHO 3 romosurotamu T381T
reHa MHI1. MNpu ubomy, HaMBULLI NNa3mMoBi KOHLEeHTpaLii
MHTIT i CHIN peecTpytoTbes y xBopux 3 EIN, wo ycknagHe-
Ha XCH IIA cTagii.

2. PospaxoBaHi noporosi pisHi MHI moxHa BukopucTo-
BYBATU MPU CKPUHIHFOBOMY OOCTEXXEHHI BESMKUX KOHTUHre-
HTIB nogen Ana paHHeoi giarHoctukn EIN, ycknagHeHoto
XCH IIA ctagii, HociiB pi3HMX BapiaHTiB reHa MHIT.
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ENGLISH VERSION: ON THE GENETIC REGULATION OF BRAIN
NATRIURETIC PEPTIDE LEVEL IN PLASMA OF MEN WITH ESSENTIAL
HYPERTENSION’
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We investigated the organization of the brain natriuretic peptide gene (BNP T-381C) and plasma levels of BNP, CNP in
male citizens of Podillia region in Ukraine with essential hypertension stage II and with its complications of chronic heart
failure stage IIA. Genotyping of the BNP gene was conducted using polymerase chain reaction. The levels of BNP and
CNP plasma concentrations were determined by ELISA. It was established that among practically healthy men and pa-
tients with essential hypertension of varying severity, the genotype T381C and C allele of the BNP gene dominanted. The
carriers of the C allele of the BNP gene have significantly higher plasma levels of brain and endothelial natriuretic pep-
tides as against the control group and patients with essential hypertension. In addition, the highest levels of natriuretic
peptides were determined in patients with symptoms of chronic heart failure stage IIA.

Keywords: essential hypertension, chronic heart failure, gene polymorphism of the brain natriuretic peptide, plasma
concentration of brain natriuretic peptide, plasma concentration of endothelial natriuretic peptide..

Introduction renin-angiotensin-aldosterone system, counteracting the
Natriuretic peptide system (NP) is a group of circulat- increase of vascular tone and vascular wall hypertrophy
ing hormones, which are physiological antagonists of the [17]. It was determined that brain natriuretic peptide

(BNP) possesses the greatest specificity and information

" To cite this English version: Yu.P. Pashkova, V.M. Zhebelioto On the genetic regulation of brain natriuretic peptide level in plasma of men with
essential hypertension // Problemy ekologii ta medytsyny. - 2016. - Vol 20, Ne 1-2. - P. 6-9.
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capacity to myocardial function. It is significant patho-
physiological importance in the diagnosis of heart failure,
risk stratification and monitoring the effectiveness of
treatment of chronic heart failure (CHF) [2,7]. The scien-
tists of the Department of Internal Medicine of Medical
Faculty Ne2, National Pirogov Memorial Medical Univer-
sity, revealed that in patients with essential hypertension
(EH), the level of plasma BNP concentration is directly
proportional to tensile and pressure overload of the left
ventricle (LV) and correlates with left ventricle end-
diastolic pressure and the presence of left ventricular hy-
pertrophy [4]. Similar studies by T. Ohtani (2012), Q. Lin
(2012), N. Nair (2013) and colleagues found that the level
of plasma BNP concentration increases in the early
stages of LV dysfunction in patients with EH, correlates
with the level of left ventricular end-diastolic pressure,
increases in patients with left ventricular hypertrophy, and
is associated with the severity of heart failure [14,11,13].

C-type natriuretic peptide (CNP) belongs to the class
of vasodilators, participates in the regulation of blood
pressure, vascular tone, and heart work. According to
modern concepts, CNP is an antagonist of the most
powerful vasoconstrictor endothelin-1, also plays a role in
preventing the occurrence of endothelial dysfunction,
which is the base of EH and CHF on its background. [3].
It is still an open question as to the role of genetic influ-
ence on the plasma concentration of both BNP and CNP
natriuretic peptides.

It is proved that BNP gene is situated on the first
chromosome and consists of three exons and two in-
trons. The most physiologically significant polymorphism
of the gene BNP - replacing thymine for cytosine at posi-
tion 381 (T-381C) have been defined and studied
[1,8,12,15]. This polymorphism has not been studied in
the Ukrainian population. Considering the modern
achievements in the study of the pathogenesis of CHF,
we can assume the influence polymorphism of the gene
BNP in the development and progression of EH and CHF
on its background. The aim of this study was to im-
prove the prognosis and diagnosis of chronic heart failure
in male citizens of Podillia region in Ukraine with essen-
tial hypertension by determining the plasma concentra-
tion levels of brain and endothelial natriuretic peptides in
carriers of different BNP gene variants.

Methods

During the study we examined 191 men aged 40-60
living in Podillia region in Ukraine. Among them, 62 men
from the first main group were diagnosed with EH stage Il
with LV hypertrophy and CHF, 0-I classes according to
NYHA Classification, whose average age was
49.19+0.66, and 50 men from the second main group
with EH complicated by CHF stage IIA, II-Ill classes ac-
cording to NYHA Classification, whose average age was
50.14+0.99. 79 healthy men whose age (49.01+0.73) did
not differ from patients with EH and constituted the con-
trol group (p>0.05). The diagnoses of EH and CHF were
established on the basis of patients’ complaints, anam-
nesis, physical examination, laboratory and instrumental
methods of investigation according to the guideline of the
European Society of Hypertension (ESH) and the Euro-
pean Society of Cardiology (ESC) in 2013 and 2016 ESC
guidelines for the diagnosis and treatment of acute and

chronic heart failure. All patients were observed from De-
cember 2013 to July 2014.

Exclusion criteria of the study were: secondary hyper-
tension, renal and liver dysfunction, coronary heart
disease the onset of which preceded EH, endocrine,
hematological, neoplastic and autoimmune disorders,
patients with EH complications: myocardial infarction,
acute cerebrovascular accident.

Genotyping of the BNP gene was conducted using
polymerase chain reaction after isolation of genomic DNA
from white blood cells of venous blood. This study was
carried out jointly with Research Institute for Genetic and
Immunological Grounds of Pathology and
Pharmacogenetics “Ukrainian Medical Stomatological
Academy” (Poltava, headed by prof. |.P. Kaidashev).
The plasma levels of BNP and CNP were determined by
using ELISA method on enzyme-linked immunosorbent
analyzer “Numareader single” (Germany) at 450 nm and
differential filter 630 nm. To determine the BNP plasma
concentration, a standard set of «Peninsula laboratories
Inc.» (USA) was used. To determine the CNP plasma
concentration, a standard set of «BIOMEDICA»
(Germany) was used. The mathematical processing was
performed on a personal computer using a standard
statistical package STATISTICA 6.1. Checking the
distribution of genes polymorphisms frequencies in the
population according to Hardy-Weinberg equilibrium law
was conducted using a calculator gene expert for estima-
tion of the number of statistical parameters in the "case-
control" studies which use SNP (gen-exp.ru). Boundary
BNP level determined by the method proposed by M.U.
Antomonov in collaboration with V.M. Zhebel et al. [5,6].

Results and discussion.

It was established that in the male control group the
frequency of the genotype T381T of the BNP gene was
31.65% (n=25), the genotype T381C — 49.37% (n=39)
and the genotype C381C — 18.90% (n=15) (pcc-17>0.05;
prccc> 0.05; prc.rr=0.05). The frequency of the T allele
in male from the control group was 43.67%, the C allele
—56.33% (p<0.05).

It was determined that in men with EH stage Il and
patients with symptoms of CHF stage IIA the genotype
T381C and C allele of the BNP gene dominanted, but
there were no significant differences in frequency car-
riage of the genotype variants of the BNP gene as
compared with those in the control group (p>0.05)
(Figure 1).
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Fig. 1. The distribution of the BNP gene genotypes frequencies
and alleles in male citizens of Podillia region with EH stage I/
and patients with EH complicated by CHF stage IIA, (%)

Note: The difference is significant (p<0.05) when
compared to: * - the T381C genotype/the C
allele within each group.

The study results are broadly consistent with the data
conducted by researches among people from other
populations. It was found that carriers of the genotype
T381C and C allele of the BNP gene dominate among
the residents of the US with EH [8], the inhabitants of the
Novosibirsk region of Russian Federation [1] and
Germany [9]. The frequencies of polymorphic genotypes

of the BNP gene did not differ significantly in patients
from different populations.

During the statistical analysis due to the small number
of homozygotes C381C of the BNP gene we combined
heterozygotes T381C and homozygotes C381C in a joint
group — carriers of C allele. In groups of carriers of
different genotypes the plasma levels of BNP, CNP were
determined.

It has been proved that in men who live in Podillia re-
gion in Ukraine with EH stage Il and its complications of
CHF stage IlIA, plasma concentration of BNP is
significantly higher in carriers of C allele (93.49+0.94
pg/ml and 207.50+5.70 pg/mL respectively) than in carri-
ers of the genotype T381T (48.16+0.63 pg/ml and
156.00+6.99 pg/ml respectively) (p<0.0001). It has been
established that the plasma BNP level in men with EH
complicated by CHF stage IIA was significantly higher
than in patients with EH stage Il and healthy men as in
the carriers of the genotype T381T of the BNP gene in
carriers of C allele. The plasma CNP level in men with
EH stage Il and patients with symptoms of chronic heart
failure stage IlA, which are carriers of C allele, was
significantly higher than in the homozygotes T381T of the
BNP gene (p<0.05). When compared within each
genotype, it was established that in men with EH stage Il
and patients with symptoms of chronic heart failure stage
IIA the plasma levels of CNP were significantly higher
than in the control group of the study (p<0.05), but they
not differ in patients with varying severity of EH, carriers
of polymorphic genotypes of the BNP gene (Table 1).

Table 1

Plasma levels of BNP and CNP in representatives of the control group and patients with varying severity of EH, carriers of polymorphic

genotypes of the BNP gene, (pg/ml; pmol/mi)

Groups Plasma concentration of BNP, pg/ml Plasma concentration of CNP, pmol/ml
1 2 3
Control group (n=79)
Homozygotes T381T 15.95+0.69 (n=25) (1) 2.26+0.56 (n=25) (1)
Carriers of C allele 24.41+0.48 (n=54) (4) 2.67+0.54 (n=54) (4)
Patients with EH stage Il (n=62)
Homozygotes T381T 48.16+0.63 (n=22) (2) 4.53+0.07 (n=22) (2)
Carriers of C allele 93.49+0.94 (n=40) (5) 5.74+0.78 (n=40) (5)
Patients with EH complicated by CHF stage IIA (n=50)
Homozygotes T381T 156.00+6.99 (n=21) (3) 4.81+0.94 (n=21) (3)
Carriers of C allele 207.50+5.70 (n=29) (6) 6.02+0.67 (n=29) (6)
p4.1<0.05; ps.2<0.0001; p4.1<0.05; ps.2<0.0001;
p6-3<0-0001 ) p2.1<0.0001 ; p6-3<0-0001 ) p2.1<0.0001 ;
p p3-1<0.0001; p3..<0.0001; p3.1<0.0001; p3.2>0.05;
P5.4<0.0001; ps.4<0.0001; ps5.4<0.0001; ps.4<0.0001;
p6-5<0.0001 pe_5>0.05

The data obtained are consonant with the results of
studies by foreign authors. Among patients of the US
population, in male and female persons the relationship
between polymorphism of the BNP and presence and
severity of EH and coronary arterial spasm was
established. In addition, carriers of the genotypes C381C
have significantly higher plasma levels of BNP than
carriers of the genotypes T381T [10]. Y. Takeishi et al.
(2007) conducted a study among Japanese population
and found that both male and female CHF carriers of the
genotypes C381C revealed significantly higher plasma
levels of BNP in comparison with carriers of the geno-
types T381T [16]. L.C. Costello-Boerrigter (2011)
determined that the inheritance of genotypes with the
presence of C allele of the BNP gene — T381C, C381C
was associated with the high plasma concentration of

brain NP in persons of different sex with EH [8].
However, the studies to determine plasma concentrations
of CNP in carriers of polymorphic genotypes of the BNP
gene have not been found in the scientific literature.

The research results indicate the need for determin-
ing the range of plasma concentrations of brain NP in
carriers of certain variant genotype of the BNP gene.
BNP levels for screening diagnosis of EH with CHF stage
IIA were established in male citizens of Podillia region in
Ukraine, aged 40-60 years that can be applied during
examining of large groups of people to identify persons
who need to undergo full examination including
ultrasound of the heart and determine the causes of re-
sistant high blood pressure:

- The BNP level = 98.62 pg/ml (sensitivity — 86.00%,
specificity — 85.40% correctness — 86.10%, false



negative answer — 12.00%, false positive answer —
17.00%) enables to diagnose EH with chronic heart fail-
ure stage IIA in males. We consider that this boundary
level can be used in screening examination of large
groups of people.

However, the BNP plasma concentration can be
influenced by genetics. The results indicated that the
presence of the C allele in the genotype of the BNP gene
is associated with higher plasma concentrations of
peptide so it was decided to calculate the BNP boundary
levels for the C allele carriers (heterozygote genotype
T381C and homozygote genotype C381C) and carriers of
the homozygote genotype T381T:

- The BNP level =2 110.74 pg/ml (sensitivity — 96.32%,
specificity — 7924% correctness — 82.00%, false negative
answer — 6.40%, false positive answer — 15.21%) en-
ables to diagnose EH with chronic heart failure stage IIA
in males the C allele carriers of the BNP gene;

- The BNP level = 79.68 pg/ml (sensitivity — 86.56%,
specificity — 75.20% correctness — 88.00%, false
negative answer — 6.71%, false positive answer — 4.53%)
enables to diagnose EH with chronic heart failure stage
IIA in males with the homozygote genotype T381T of the
BNP gene.

That is to say, the individual genetic features of BNP
plasma concentration in the aforementioned patients
should be considered during the medical-expert and
scientific researches using BNP as a biomarker.

Conclusions:

1. The carriers of C allele of the BNP gene have sig-
nificantly higher plasma levels of brain and endothelial
natriuretic peptides as against the control group and pa-
tients with varying severity of essential hypertension in
comparison with carriers of the homozygote genotype
T381T. In addition, the highest levels of natriuretic pep-
tides were determined in patients with symptoms of
chronic heart failure stage IIA.

2. Boundary levels of MNP can be used in screening
examination of large groups of people for early diagnosis
of EH complicated by chronic heart failure stage IlA, car-
riers of different BNP gene variants.
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