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CTPYKTYPHO-®YHKIIOHAJIbHUM CTAH MIOKAPIA JIIBOT'O
IIIJTYHOYKA CEPIISI B YYACHUKIB JIKBIJIALIII HACJIIJIKIB
ABAPII HA YOPHOBWJIbCBHKIN AEC 3 INIEMIYHOIO
XBOPOLBOIO CEPLIA 3AJTEKHO BIJI ITOJIMOP®I3MY

rs966221 TEHA ®OCDPOAIECTEPA3UA 4D

MeTa gocnigxeHHs nonsrana y BUBYEHHi 0CO6NMBOCTEN CTPYKTYPHO-PYHKLIOHANBHOTO CTaHy CepLEeBO-CYAUHHOT CHC-
TEMW B y4YacHWKiB nikBigauii Hacnigki asapii (Y/IHA) Ha YopHoOunbcbkiit atomHin enektpoctaHuii (YAEC) 3
iwemiyHoto xBopoboto cepus (IXC) Ta pisHUMM reHoTMnamu rs966221 reHa docdopiectepasu 4D (PDE4D).
Marepianu i meTtoau. 06¢cTexero 121 YIHA 3 IXC 1a 63 xBopux Ha IXC, siki He 3a3Hanu BNAMBY i0Hi3yKYOro BUM-
pomiHioBaHHA. (TaHAapTU30BaHE 0OCTEXEHHS BKIOYAN0 exo-gonnnepkapaiorpadiyne gocnigxerHs (ExoKr) 3 Buko-
puctanHam Diagnostic Ultrasound System DS-N3 (Mindray). Monimopdism rs966221 PDE4D BM3Ha4Yanu MeTOAOM
nonimepasHoi NaHLOroBoi peakuii 3 HACTYNHOW PECTPUKLIEID NPOAYKTIB peakuii.
Pesynbratu. Po3nogin reHotunis PDE4D B YJIHA 6yB HactynHum: CC reHotun — 42, CT reHotun — 49 1a TT reHoTun —
30 ocib. B KOHTPO/ILHIN rpyni HOCiAMM TUX e reHoTMNiB 6ynun 27, 21 Ta 15 oci6 BignosigHo. Bci ExoKM-nokasHukm B
YNTHA Ta HeonpoMiHEHUX XBOPUX BipOrifHO He Biapi3HAnuch. Y HociiB reHoTuny TT 060X rpyn YacTka XBOpUX 3i 36iNb-
WeHUM iHAEKCOM MacK MioKapAaa Gyna HaiiBuwwot (82,9 %) B nopiBHaHHI 3 reHoTunom CC (78,4 %) 1a CT (71,4%). KoH-
LEeHTPUYHMIA TUN rinepTpodii NiBoro wayHouka 3yctpivasca y 54,9 % nauieHTiB 3 reHotunom CC, 51,8 % 3 CT i 45,7 %
3 TT, a eKcUeHTpUYHUin —y 23,5; 21,4 1 37,1%, BignosigHo. BigHocHe yncno oci6 3 niaBuLLEHMM IHAEKCOM KiHL,eBOro
AiactoniyHoro 06’emy y HociiB reHoTtuny CC 6yno 27,5 %, reHotuny CT - 26,8 % i reHotuny TT — 40% (p>0,05). 36inb-
WeHHs iHAeKcy KiHueBocucToNiyHoro 06’emMy Bia3HayeHo y 27,5; 30,4 1 28,6 %, a 3HMKeHHA dpakuii Bukuay —y 15,7;
23,211 22,9 % nauieHTis, BignosigHo. Haibinbwa KinbKicTb 0Ci6 3 nopyweHHAM aiacToniyHoi GyHKUiT Gyna cepep xBo-
pux Ha IXC HociiB TT reHoTuny (75 %), B nopiBHAHHI 3 gaHumu npu reHoTuni CC (66,7 %) i CT (42,9 %).
BucHOBKU. Y xBOpUX 3 OAHAKOBWMM reHoTunom, sk YJIHA, Tak i HeonpomiHeHux 0cCi6, npakTUyHO Oynu BigcyTHi
BiLMIHHOCTi MOKA3HMKIB, WO XapaKTepM3yloTb CTPYKTYPHO-(hYHKUiOHaNbHMII CTaH MioKapaa NiBoro wiyHoyka. Mpu
aHanisi 3MiH CTPyKTypu MioKapAa NiBOro WAyHOYKA Bifl3HAYeHa HacTymHa 0CcOOAMBICTb: y XBOPUX 3 reHoTunom TT
yacTiwe 3ycTpivaBCa eKCUeHTPUYHUIA TUn rineptpodii niBoro wWiyHouka, a 3 reHotunom CC — KOHUEeHTpUYHKIA. Y Tpe-
THK nauieHnTie 3 reHotunamu CC i CT cnoctepiranoca nopyweHHs cuctonivyHoi dyHkuii JILW, y HociiB reHoTuny TT ix
yucno pocsrano 40 %. [liactoniyHa ancdyHKLUiA TaKOXK BUABNANACA YacTilwe y NauieHTiB 3 reHoTnoM TT B NOPiBHAHHI
3 reHoTunom CCi CT.
KniouoBi cnoBa: yyacHuku nikeigauii HacnifkiB aBapii Ha YopHoOunbcbkiit AEC, ioHi3ytoue BUNPOMiHIOBAHHS, eX0-
pgonnnepkapgiorpadiyHe gocnifgxeHHs, iwemiyHa xsopoba cepus, reH docdopiectepasm 4D.
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Structural and functional state of heart left ventricle depending on
polymorphism rs966221 phosphodiesterase 4D gene in emergency workers
of the Chornobyl NPP suffering from coronary heart disease

Objective. This study consisted in examination the features of structural and functional state of the cardiovascular
system in emergency workers (EW) of the Chernobyl nuclear power plant (ChNPP) who suffered from coronary heart
disease (CHD) and having different genotypes due to polymorphism rs966221 phosphodiesterase 4D (PDE4D) gene.
Materials and methods. The study involved 121 EW and 63 non-irradiated patients with CHD. Standardized survey
included echo-doppler-cardiography (EchoCG) that was done by Diagnostic Ultrasound System DS-N3 (Mindray).
Polymorphism rs966221 PDE4D determined by polymerase chain reaction followed by restriction reaction products.
Results. The distribution of genotypes PDE4Din EW was as follows: CC — 42, CT — 49 and TT - 30 patients. In the con-
trol group, carriers of the same genotypes were 27, 21 and 15 persons respectively. All echocardiographic parame-
ters in EW workers and non-irradiated patients did not differ significantly. Amongst TT genotype carriers of both
groups the proportion of patients with increased myocardial mass index was the highest (82.9%) compared to CC
genotype (78.4%) and CT (71.4%). The concentric type of left ventricular (LV) hypertrophy was found in 54.9% of
patients with CC genotype, in 51.8% with CT genotype and 45.7% with TT genotype, while the eccentric type in 23.5,
21.4 and 37.1% respectively. The relative number of people with high LV end diastolic volume (EDV) normalized by
body surface area (BSA) was 27.5% in CC genotype carriers, 26.8% in CT genotype and 40% in TT genotype carriers
(p> 0.05). The increase of BSA-indexed LV end systolic volume (ESV) was found in 27.5, 30.4 and 28.6%, and the
ejection fraction in 15.7, 23.2 and 22.9% respectively. The largest number of CHD patients with inadequate dias-
tolic function was in carriers of TT genotype (75%) compared with the data in CC (66.7%) and CT genotypes (42.9%)
carriers.
Conclusions. In patients with the same genotype, both EW and non-irradiated persons there were virtually no dif-
ferences in indicators of the structural and functional status of LV. The analysis of changes of LV structure the fol-
lowing feature was revealed: eccentric type of LV hypertrophy was more common for patients with TT genotype, but
concentric type for CC genotype carriers. In one-third of patients with CC and CT genotypes and in 40% of TT geno-
type carriers it was observed LV systolic function disorders. Diastolic dysfunction manifested as often in patients
with TT genotype compared with CC and CT genotypes carriers.
Key words: emergency workers of the Chernobyl NPP, ionizing radiation, echo-dopplercardiograhy, coronary heart
disease, gene phosphodiesterase 4D.
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BCTVYII

V micnsiaBapiiitHoMy niepiofi YopHOOMIBCHKOI aBapii y
0ci0, sKi 3a3HaJM BIIMBY iOHI3yIOUOTO OINMPOMiHEHHS,
CIOCTEPIraeTbCsl 3pOCTaHHSI XBOPOO cepleBO-CYAMHHOI
cucTeMu, 30KpeMa imeMiuHoi xBopoou cepig (1XC) [1,
2]. B pesynbraTi emigeMioJIOTiYHUX OOCIiIKEeHb OyJIun
BU3HAY€Hi CTAaTMCTUYHO 3HAYYIli BiAHOCHI PU3UKU
cmepti Big IXC B yyacHUKIB JliKBifallil HaCaiAKiB aBapii
(YJIHA) Ha YopHOOMIBCHKIiNM aTOMHI eJIeKTPOCTaHIIil
(YAEC), sxi nepeBulllyBaJli aHAJIOTiYHI TOKA3HUKU [T
HEOIPOMiHEHOTO HaceJeHHs Ykpainu [2—5]. e
paHillie Taki X AaHi Oy OTpUMaHi y NOCTpaK1aaux Bif
aTOMHOI0 6oMOapayBaHHS STTOHCHKUX MiCT [6, 7].

INTRODUCTION

An increasing level of cardiovascular system dis-
eases, including coronary heart disease (CHD), is
evidenced in persons exposed to ionizing radiation
after the Chornobyl accident [1, 2]. Epide-
miological studies determined the statistically sig-
nificant relative risk of death from CHD in a group
of emergency workers (EW) at the Chernobyl
nuclear power plant (ChNPP), which exceeded
the corresponding indexes in non-irradiated
Ukrainian population [2—5]. Earlier the same
results were obtained in victims of the atomic
bombing of Japanese cities [6, 7].
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Hotemnep GiosoriyHi MeXaHi3MU [ii i0Hi3y10YOTO BUII-
pomiHioBaHH: (IB) Ha ceplLeBO-CyIMHHY CUCTEMY PO3K-
puTOo He MOBHICTIO. OTHUM i3 TaKMX IIISXiB MOXe OyTH
iCHyBaHHSI TeHEeTUYHOI cXIbHOCTI g0 IXC, nmposB skoi
peati3yeThbcs 3a YMOBU BIUIMBY 30BHIllIHIX (baKTOpiB, a
came IB. Y OisibIll paHHIX HAIIKMX JOCITiAKEHHSIX MOKa3a-
HO, 110 HocilicTBo reHoTuny TT rena dpocdomiecrepasu
4D (PDE4D) 3a mnonimopgdizmMom 15966221 06yio
acollifioBaHe 3 po3BUTKOM iH(bapkTy Miokapaa (IM) B
VIJIHA [8]. Lle y3romxyeThbcsl 3 AaHUMU JIiTepaTypu CTO-
COBHO TOTO, 1110 BHECOK T€HETUYHOI CKJIaJIOBOI B PU3MK
po3BuTKy IM mocsarae 40 % [9].

META

3 MeTOI0 TIPOIOBXKEHHS JOCTIIKEeHb 3B’ SI3KiB MOIIMOp-
(izmy rs966221 rena PDE4D 3 po3zsutkom IXC 6yo no-
LUTbBHUM BU3HAYUTHU OCOOJMBOCTI CTPYKTYpHO-(YHK-
HioHanbHUX 3MiH Miokapaa B YJIHA na HAEC 3anexHo
BiJ HOCiiCTBa Pi3HUX T€HOTUIIB.

MATEPIAJI Il METOIN JOCJIII2KEHH ST
O6ctexeno 121 YJIHA na YHAEC 3 IXC 1a 63 XxBopux Ha
IXC, gxi ne 3a3Hanu BBy IB (KoHTposbHA Tpyma —
KT'). Bci obcTekeHi Oyau 4oiaoBiKaMu, iX cepeaHiil Bik
cknaB (65,4 £9,0)i (65,6 = 10,5) poxis BinnosinHo. [o-
3a 30BHilIHbOrO ornpomMiHeHHd (JI30) Oyna BcTaHOBIIE-
Ha MeTogoM (pi3MuyHOI AO3uMeTpii 1 MiATBEpIXeHa
BiITTOBiTHOIO OBiAKOI0 a00 00JiKOBOIO KApTKOIO 103 Y
BilicbKOBOMY KBUTKY. i 3HaueHHs1 Konubanucs Biz 0,1
1o 98 cIp, 78 oci6 (62,7 %) manu 130 nmo 25 clIp, 38
(32,7 %) — 25 cIp i Ginbiie.
Exononmnepkapaiorpagiune (ExoKI) mocmimkeHHs
BUKOHYBaJIM 3a cydacHUMMU cTtaHgaptamu [10] 3a goro-
mororo 1uudponoi cucremu SA-8000Live MEDISON
(Kopest). B M-MomanpbHOMY peXuMi BUMIipIOBaIN:
KiHueBuit miactoniyauii (KAP, MM) i KiHLeBUIi cucC-
toniuHuit (KCP, MMm) po3mipu JiBoro nutyHouka (JI1I),
TOBIIMHY MiXIIJIYHOYKOBOI MEPETUHKM B HiacTONy
(TMIITx, mm), ToBIMHY 3amHbo1 cTinku JILI B miac-
tony (T3CJIIa, mMm). BusHavanum KiHUeBUI giac-
tojiyHuit (KO, mi), cucroniunuit (KCO, mi) o6’eMu
JI, ix inpexen (IKJO i IKCO, mi/m?), yonapuuii (YO,
M) o6’em JIII cepist, ¢pakuito Bukuny (PB, %),
BimHOCHY TOBIIMHY cTiHku (BTC, ym. om) JILL, macy
miokapaa JIII (MMJIL, r), i ingekc (IMM, r/m?).
HonmnnepkapaiorpadiuyHe J0OCIiIXKEHHS 3IiAICHIOBAIN B
IMITYJIbCHOMY pexXuMi. BpaxoByBajiui MaKCHUMaJIbHY
mBUAKicTh paHHbOro (E, cM/C) i mi3HbOro miacTosigyHO-
ro HanoBHeHHs JIL (A, cM/c), ix BimHomeHHs (E/A,
YM. O#.), 4Yac i30BOJIOMETPUYHOIO pPO3CaabJeHHs
(IVRT, mc), gac cnoBinpHeHHS 1iKa E (DTe, Mc).

The biological mechanisms of ionizing radiation
(IR) impact on cardiovascular system is not fully dis-
closed for now. A genetic predisposition to CHD can
be one of them. Presentation of this phenomenon
occurs under an impact of external factors, such as the
IR. There was shown at earlier studies of our scientists
that carriage of genotype TT gene phosphodiesterase
4D (PDE4D) for the polymorphism rs966221 was
associated with development of myocardial infarction
(MI) in EW [8]. This data is consistent with publica-
tions describing the contribution of genetic compo-
nent in the risk of MI up to 40 % [9].

OBJECTIVE

Aiming to continue the research of links between
polymorphism 1s966221 of the gene PDE4D and
CHD development it was rational to define the struc-
tural and functional myocardial changes in a group of
EW at the ChNPP depending on different genotypes.

MATERIALS AND METHODS
It was examined 121 EW at ChNPP with CHD and
63 non-exposed to IR patients with the same diag-
nosis (control group — CG). All patients were male
gender and 65.4%+9.0 and 65.6+10.5 years old
respectively. The irradiation dose was established by
physical dosimetry and confirmed by the appropri-
ate certificate or registration card doses in military
identification card. Its value ranged from 0.1 to 98
cGy, including 78 patients (62.7%) having dose up
to 25 ¢Gy and 38 ones (32.7%) 25 cGy or higher.
Echo-doppler-cardiography (EchoCG) investi-
gations were performed by modern standards [10]
with a digital system SA-8000Live MEDISON
(Korea). By M-modal mode it was measured left
ventricle (LV) internal dimension diastolic (IDd,
mm) and systolic (IDs, mm), interventricular sep-
tum thickness in diastole (IVSTd, mm), LF poste-
rior wall thickness in diastole (PWTd, mm). There
were determined LV end diastolic (EDV, ml), end
systolic (ESV, ml) volumes and their body surface
area (BSA) — normalized values namely EDV
index (EDVi, ml/m?) and ESV index (ESVi,
ml/m2), ejection volume (EV, ml), LV ejection
fraction (EF, %), LV relative wall thickness of
(RWT), LV mass (LVM, g) and LVM index
(LVMI, g/m?. Doppler-cardiography was per-
formed in pulsed mode. There were accounted: E
wave (E, cm/s) and A wave (A, cm/s) deceleration
time, their ratio (E/A), isovolumic relaxation time
(IVRT, ms), peak E decreasing time (DTe, ms).
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Hnast pgocmimkeHHsT moniMopdizmy 1s966221 reHa
PDE4D 3pa3zku nepugepuyHoi KpoBi 30Mpanud B
npobipku 3 antTukoaryinsgaToMm (EATA), JHK Buminsmm
3a gonomorol HabopiB QIAamp Blood Mini Kit
(Qiagen, Benuka bputaHist) 3rifHO 3 iHCTPYKIiIMUA BU-
poOHUKa, MmoJjliMepa3Hy JAaHIIOTOBY peakllilo MPOBOIM-
JIV 3 BUKOPUCTAaHHSM TIpaiiMepiB 3rigHo 3 Saleheen et al.
[11], s ommucaHo B poOoTi [8].

CratuctTuyHa oOpoOKa MpoBedeHa 3a JOMOMOTOI0
KoMmIT'1oTepHoi nporpamMu SPSS 19 (o3HaltomiiioBaibHa
TpiaJl-Bepcis).

PE3VYJIBTATU TA IX OBTOBOPEHH4

Posnonin renotunis PDE4D B YIIHA OyB HACTYITHUM:
CC renoruin — 42, CT rerorun — 49 ta TT reHotun — y
30 oci6. B KI" HocissmMu Tux ke reHoTUITiB Oyau 27, 21 ta
15 ocib, BiAMmoBigHO.

J1st aHai3y CTaTUCTUYHOT 3HAYYIIOCTi 3MiH CTPYKTYP
Miokapaa y OOCTeXEHUX Mali€eHTIiB 3ajlexXHOo Bif
nojimMopdizmy 15966221 (SNP83) rena PDE4D Gyno
BukopuctaHo meton ANOVA (analysis of variances)
(taba. 1). Bin nmokazaB, 1o cepeaHi 3HayeHHs1 KJIP i
KCP y HOCIiB pi3HMX TeHOTUTIIB He BUXOAMJIN 3a MEXi
HOpMaJbHUX BEJIMYMH (3a BUHATKOM Toka3dHuka KCP B
nauieHTiB KI' 3 renotunom TT). He mnepeBuiyBana
BEPXHIO MeXYy HOopMU cepeaHsl BeanunHa BTC B rpymi
koHTpoo 3 reHotunoM CC Tta B YJIHA 3 renoturiom
TT. Bci iHmni moka3HUKM, HaBeAeHi B TaOa. 1, mepeBu-
IIIyBaJ HOpMaJIbHi 3HaYE€HHS, ajie BiIMiHHOCTI SIK MixX
rpynaMy Mali€HTiB 3 OJHAKOBMM T€HOTUIIOM, TaK i B
KOXHIM i3 rpyn 3 pi3HUMU T€HOTUIIaMU, OyJIU CTaTUC-
TUYHO He3HauylIMMU. BpaxoBytoun 1ieil ¢pakT, BiTHOC-
HY KiJIBKIiCTh XBOpPHUX 3i 3MiHEHUMM ITOKa3HUKaMU
CTpYKTypHOro ctaHy miokapaa JIII BuszHavanu B YIHA
ta KI pazom.

Sk moka3aHo Ha puc. 1, yacTka InaluieHTiB 3i 30ibIlIe-
HuMm K/IP i KCP Gyma Buioro y HociiB reHotumy 1T, a
MOTOBIIEHHS Miokapna 3amHboi criHnku JIII Ta
MiXIIJTYHOUYKOBOT MEePETUHKM YacTillle 3ycTpivanocs y
nanieHTiB 3 reHotunoM CC. OnHak, BCi 11i BIiIMiHHOCTI
HEe MaJu CTaTUCTUYHOI BipOTiAHOCTi, TaK Xe fK i
BinHocHO MMIJIIII Tta IMM, 4Ki po3paxoByBaluCh 3a
¢dopmyIroio KybiB, 3aITpOOHOBAaHOI0 AMEPUKAaHCHKIUM
TosapuctBom 3 Exokapaiorpadii [12], 3 BukopucraH-
Ham KIP, T3CJIag ta TMIOIIa. MoxHa nwuiie
BiA3HAUUTH, 110 ceped HociiB reHotuny TT yacTka
nmanieHTiB ¢ rimeprpodiero JIII (IJIL), mpo sgKy
cBimunTh migsuienuit IMM (Ginpiie 3a 115 r/M?), Oy-
Jla OiNIBLIOIO, HiX MPM HOCIMCTBI iHIIMX ABOX T€HO-
TUITiB.

To investigate the single nucleotide polymor-
phism (SNP) rs966221 gene PDE4D samples of
peripheral blood collected in tubes with anticoag-
ulant (EDTA), DNA was extracted using Kkits
QIAamp Blood Mini Kit (Qiagen, UK) according
to manufacturer’s instructions. Polymerase chain
reaction was performed by using primers accord-
ing Saleheen et al. [11] as described in [8].

Statistical analysis performed using the comput-
er program SPSS 19 (trial version).

RESULTS AND DISCUSSION

A distribution of genotypes PDE4D in EW was fol-
lowing: 42 persons with CC genotype, 49 with CT and
30 with TT genotype. In CG the 27, 21 and 15 per-
sons were carriers of the same genotypes accordingly.

In the groups of examined patients the statistical
significance in structural changes of myocardium in
dependence on polymorphism rs966221 PDE4D
gene was estimated by the method of one-way
ANOVA (analysis of variances) (table. 1). It is shown
that in carriers of different genotypes the mean val-
ues of LV IDd and IDs did not go beyond the normal
ranges (except LV IDs for the patients of CG with
TT genotype). Mean value of RWT in CG with CC
genotype and in EW with TT genotype did not
exceed the upper limit of norm. All other parameters
listed in table. 1, exceeded normal values, but the
differences between groups of patients with the same
genotype, as well as inside every group with different
genotypes were statistically insignificant. Taking this
fact into account, the relative number of patients
with changed structural indices of LV was deter-
mined in EW and CG together.

As shown on fig. 1, part of patients with increased
IDd and IDs was higher in TT genotype carriers, but
hypertrophy of posterior wall and interventricular
septum more often occur in patients with CC geno-
type. However, all these differences did not have sta-
tistical significance, as well as difference between the
values of LV mass and LV mass index, that was cal-
culated by means of cube formula, that was offered
by American Society of Echocardiography [12],
with the use of IDd, PWTd and IVSTAd. It is possible
only to mark that among TT genotype carriers the
part of patients having left ventricular hypertrophy
(LVH), which was testified by increased LVMI
(above 115 g/m?), was higher than in carriers of other
two genotypes.
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Ta6nuua 1
Moka3HUKKU, AKI xapaKTepusyloTb CTPYKTYpPY Miokapaa y o6crexkeHux 3 IXC 3anexHo Big nonimopdismy

rs966221 (SNP83) reHa PDE4D (M + SD)

Table 1

Indices of myocardium structure in patients with CHD depending on the polymorphism rs966221 (SNP83)
gene PDE4D (M + SD)

MokasHukk / indeces cc p1 CT p1 L p1 p2
R e
i O N
PO AT S S o BTR e BETl we  Om
- S A R
S on [T ]S GUOE e GRS om SROE w0
R I N
IMM, r/m2 // LV mass/BSA (g/m?)  YJTHA / EW 139,3 +£32,9 0.616 134,7+ 37,9 0.932 141,8 + 26,7 0.219 0,637

Kr/CG 133,3+27,2 ’ 136,0 + 30,1 ' 126,4 = 12,7 ’ 0,406

[MpuMmiTka. p1 — IMOBIPHICTb CTaTUCTUYHOI NOMUAKK MiX YJTHA Ta KT, p2 — iMOBIpHICTb CTAaTUCTUYHOI NOMUIKM MiX HOCIIMW PIi3HIUX FEHOTUNIB.
Note. p; — statistical probability of error between EW and CG, p — statistical probability of error between carriers of different genotypes.

% 100

KIP / LV IDd KCP /LV IDs T3C/Wp, /LVPWTd  TMLWMg / IVSTd MMJILL / LV mass IMM / LVMI

PUCYyHOK 1. BigHocHa KinbKicTb 06cTexkeHux 3i 3MiHaMu CTpYKTYpU MioKappa 3anexHo Big nonimopdgizmy
rs966221 (SNP83) reHa PDE4D

Figure 1. The relative number of patients with myocardial structural changes in dependence on polymor-
phism rs966221 (SNP83) PDE4D gene

BcTtaHoBeHO, 10 BiIHOCHA KiJbKiCTb MAaIli€EHTIB 3 It was founded that the relative number of
KOHLIeHTpUYHUM pemopaemoBaHHsAM JIIII (konu BTC  patients with LV concentric remodeling (normal
JIII 6yna sume 0,42 yMm. ox. ipu HopManbHOMy IMM) LV mass with increased RWT > 0.42) was lower
OyJa MeHIoI0, HiXX 3 HopMmaiabHOO reoMeTpieto JIIII  than with normal LV geometry (Fig. 2). Con-
(puc. 2). Konuentpuuna IJIII (konu cnoctepirasoch  centric LVH (increased LV mass and RWT > 0.42)
omHovacHe migBuiieHHss BTC ta IMM JII) vacrime  was more often revealed in patients with CC geno-
BU3Havajach y nmamieHTiB 3 reHotunoM CC, xoga yactka  type, although relative number of CT genotype
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PucyHoOK 2. BigHocHa KinbKicTb o6cTexeHux 3i 3miHeHolo reomertpicio JIL 3anexHo Big nonimopdizmy

rs966221 (SNP83) rena PDE4D

Figure 2. The relative number of patients with altered left ventricular geometry depending on polymorphism

rs966221 (SNP83) PDE4D gene

HociiB reHotuny CT mepeBuillyBajia MOJOBUHY, a TEHO-
tuny TT 6yna 45,7 %. Excuentpuuna [JILI (3HMXeHa
BTC npu nigsumenomy IMM) peectpyBanacs y 37,1 %
xBopux Ha IXC ¢ renoruniom TT, o B 1,6—1,7 pasa me-
peBulyBajo aHajoriunuii Tun IJIII B mauieHTiB 3 re-
aotumnamu CC ta CT. BigcyTHICTb CTaTUCTUYHOT 3HAUY-
IIOCTi BiIMiHHOCTEI HE Ja€ MOXJIMBOCTi TOBOPUTH TIPO
Oy/Ib-s1Ki 3aKOHOMipHOCTI, a TUIBKYM PO TEHAEHILiI0, 1110
HaMiTWJIaCh i IJI MiATBEPIKEHHS (a00 BiAXWJICHHS)
SIKO1 Tpeba 3011bIINUTHY IpyIy OOCTEeXKEHUX.

36inpmenHs macu JIII i/a6o BTC poarismaeTbes siK
He3aJIeXXHUI (aKTop PU3UKY 3arajibHOI i cepleBoi
CMEpTi, a TAKOX PO3BUTKY KapIiOBACKYJISIPHUX TOMIN,
Takux 1K IM abo iHcyabT. BBaxaloTh, 1110 B KiJIbKICHOMY
BiIHOIIIEHHI PU3UK 3POCTAE BiJl KOHIEHTPUIHOIO PEMO-
JeI0BaHHS 0 €KCLEHTPUYHOI rireptpodii i mocsrae
HaBUIIMX LGP Npu KoHueHTpuuHin TJIHT [12, 13].

BBakaeTbcsi, 110 KOHIIGHTpUYHA Ta E€KCIEHTpPUYHA
rineptpodii MalOTh CaMOCTIHHUIT MeXaHi3M PO3BUTKY.
B nepmioMy BuUNaAgKy MOTOBIIEHHS CTiHKM MioKapaa
JIIII i 36inbleHHS AOoro Macu BigOyBalOThCS Y BiIMOBiIb
Ha TIBUIIEHHS apTepiaIbHOTO TUCKY i TTIepupepuIHOTO
CYAMHHOTIO OIIOpY, a B APyroMy nuiarauis kamepu JILI
BUKJIMKAaHA 30iIbIIEHHSIM 00'€MY IIMPKYII0I0Y0i KPOBI
[14, 15]. eski aBTOpU JOTPUMYIOThCSI AYMKU, 1110 €KC-
LEHTPUYHUI TUII CTPYKTYPHO-T€OMETPUUHOI epedya0-
Bu Mmiokappaa JILI y nopocnux moB’sa3aHMiA 3 OUTBIIT TPU-
BaJIMM TI€pioJIOM iCHYBaHHSI 3aXBOpIOBaHHS, Ha (hOHi
SIKOTO MOXHAa BiICTEXUTHU TIEPEXOAN OIHOTO TUIY Teo-
MeTpii B iHwmii [16].

carriers exceeded 50% and TT genotype was
45.7%. Eccentric LVH (increased LV mass and
RWT < 0.42) recorded in 37.1% of patients with
CHD and TT genotype, that was 1.6—1.7 times
more than patients with CC and CT genotypes
were. The lack of statistical significance in differ-
ences does not give an opportunity to talk about
any regularity, but only on the emerging trend for
confirmation (or rejection) of which should
increase the group surveyed.

The increase of LV mass and/or RWT is considered
as an independent risk factor of general and cardiac
death, and also of development cardiovascular events
such as myocardial infarction or stroke. It is believed
that quantitative risk increases from concentric
remodeling to eccentric hypertrophy and reaches the
highest value in concentric LVH [12, 13].

It is considered that concentric and eccentric
hypertrophies have an independent mechanism
of development. In the first case thickening of
LV wall and increased LV mass occurring in
response to increased blood pressure and
peripheral vascular resistance, and the second
case LV chamber dilatation is caused by the
increase of circulatory blood volume [14, 15].
Some authors adhere to the idea, that the
eccentric type of LVH in adults is related to
more protracted terms of disease where it is
possible to watch passing of one type of geome-
try to other [16].

317 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemu pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

BpaxoByrouu HaBeleHi JaHi, 0COOJIMBUIA iHTEpEC BUK-
JIMKAaB aHaJli3 IOoKa3HUKiB cucTojiuHoi ¢yHkuii JIII.
OnHak, K BUIHO 3 TaOJI. 2, BCi cepelHi BEIMYNHU TI0-
Ka3HUKIB, 1110 XapakTepu3yioTb HanoBHeHHs JILI B ¢a-
3y AiaCTOJIM i CUCTOJIMU, 3HAXOAUJIUCS B MeXaX HOpMaJib-
Hux (3a BUHATKOM B KI' KCO y HociiB renotuny CC i
TT, IKCO y nociiB TT, a Takox B YJIHA KCO 3y HOCiiB
redHotumny TT).

BigHocHe yucio oci6 3 migpuineHuM iHgekcom K10
y HociiB renotuny CC 6yno 27,5 %, renotuny CT —
26,8 % i renoturry TT — 40 % (p > 0,05). 30iabLIeHHS
inmekcy KCO Binsnaueno B 27,5; 30,4 i 28,6 %, a 3HuU-
xeHus ®B — y 15,7; 23,2 i 22,9 % mnauieHris,
BiamoBigHo. OCKiJIbKM BiIMiHHOCTi HaBeIEHMUX IOKa3-
HUKIB OYJIM HEIOCTOBIpHI, MOXXHA CTBEPAXKYBATU, 10 Y
HOCIiiB KOXXHOTO 3 TeHOTuIIiB reHa PDE4D yactka oci0 3
nopylieHHIM cucTtoiiuHoi ¢pyHkil JILI He mepeBulny-
Baja OJHI€l TPETUHM Bil 3arajJibHOTO YuMCJa XBOPHUX 3a
BUHSITKOM XBOpUX i3 reHoTuriom TT.

Hiacromiuny ¢ynkuito JILI owiHoBaam 3a xapakTepuc-
TUKAaMHM TPAHCMITPaJIbHOTO MOTOKY. IIIBUAKICTE paHHBEOTO
E Ta mi3Hboro A HaMmOBHEHH i X BITHOIIEHHS (32 BUHST-
koM E/A nipu rerHorumni CC) Oy B MexKaX HOpMaJIbHUX
BenmuuuH (tabn. 3). CepemHiil yac i30BOJTIOMETPUYHOTO
poscnabneHHst (IVRT) i crioBilbHEHHSI paHHBOTO Aiac-
TOJIIYHOTO HAMMOBHEHHSI 1IUTYHOUKIB (DTe) nepeBuiiyBaimn
BEPXHIO T'PaHULII0 HOPMU Y HOCI1B Pi3HUX F€HOTUIIIB, OfI-
Hak, 0e3 HasIBHOCTI CTaTUCTUYHOI 3HauymiocTi. Lleit paxr
CBIUMB IIPO Te, 110 Y OOCTEXKEHNX XBOPUX 3 PI3HUMH Te-
HOTUINAMU CIOCTepirajach AiacTomiuHa AUCPYHKIIIS.

Ta6nuusa 2

Taking into account cited data, the special inter-
est caused the analysis LV systole function.
However, as is evidently from a table 2, all mean
indexes that characterize LV filling in diastole and
systole were within the normal limits (except LV
ESVin CG patients having CC and TT genotypes,
LV ESViin TT genotype carriers, and also LV ESV
in EW with TT genotype).

The relative number of people with high ESV index
in CC genotype carriers was 27.5%, CT genotype car-
riers 26.8% and for genotype TT 40% (p> 0.05). The
increase of ESV index was observed in 27.5%, 30.4%
and 28.6% carriers of these genotypes, and lowering
of EF in 15.7%, 23.2% and 22.9% respectively. Due to
insignificant differences between those indicators it
arguably that amount of persons with LV systolic
function violation in each group of genotype carriers
of PDE4D gene did not exceed 1/3 of total number of
patients except for the group with TT genotype.

LV diastolic function was estimated by transmi-
tral flow indices. The rate of early (E) and late (A)
filling and their ratio (except E/A ratio in CC geno-
type carrier) was within normal values (Table. 3).
Medium time for isovolumic relaxation (IVRT)
and deceleration time early diastolic filling (DTe)
exceeded the upper limit of normal rates in carri-
ers of different genotypes, however without any
statistical significance. This fact testified that the
groups of examined patients with different geno-
types had diastolic dysfunction.

MokasHukn cuctoniuHoi chyHKuiT cepus y o6cTexkenmnx 3 IXC 3anexHo Bia nonimopdismy rs966221 (SNP83)

reHa PDE4D (M £ SD)
Table 2

Indices of heart systolic function in patients with CHD depending on the polymorphism rs966221 (SNP83)

PDE4D gene (M x SD)

Moka3xuku / indeces cc p1 CT p1 T p1 p2
KO, wn / EDV (mi) VIHA/EW 1396+ 255 138,0 + 37,6 1475 + 40,5 0477
KT/ CG 1466189 0™ q3g4sqgy 098 qsgigy 0738 0712
KCO, wn / ESV (m) VIHA/EW 530+ 174 57,0+ 27,6 582+ 30,9 0,645
KT/ CG 587120 0990 ggiqzo 06 57477 0260 0,202
YO, wn / BV (m) VIHA/EW  866%165 (oo BLIE195 oo 832181 (e 0,121
KT/ CG 879495 848+ 12,8 78,1 + 15,8 0,541
IKI0, wnyw2 / EDVI (mijm?) VIHA/EW 702+ 116 68,6+ 174 749+ 163 0,244
KT/ CG 734123 O™ gphiqqp 0809 gahiqgg 0848 0.925
IKCO, mn/w? / ESVE (mi/ie) VIHA/EW 26577 281+ 12,3 201+ 145 0623
KT/ CG 293+69 0314 y7a.g9 0872 a5y qg7 037 0,424
B, % / EF (%) VIHA/EW 62480 60,0+ 9,6 623+ 104 0,404
KT/ CG 602+41 049 giaxre7 0710 ggiqyg 0068 0,111

IMpumMiTka. p1 — IMOBIPHICTb cTaTUCTUYHOI Nomunku Mix Y/THA Ta KI', p2 — iMOBIpHICTb CTATUCTUYHOT NOMMAKM MiX HOCISIMM Pi3HUX FEHOTUNIB.
Note. py — statistical probability of error between EW and CG, p2 — statistical probability of error between carriers of different genotypes.
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Ta6nauuysa 3
NokasHukm piacroniunoi dyHKuiT cepua y obcTexenux 3 IXC 3anexHo Big nonimopdizmy rs966221 (SNP83)

reHa PDE4D (M £ SD)

Table 3

Indices of heart diastolic function in patients with CHD depending on polymorphism rs966221 (SNP83)
PDE4D gene (M + SD)

ANOVA
MokasHukm // indeces cC CT T F >
E, cm/c // E (cm/s) 50,3 £ 11,1 58,9+ 154 53,1+ 13,3 2,943 0,060
A, cm/c // A (cm/s) 61,1 13,7 57,9+ 16,6 56,1+ 15,4 0,581 0,562
E/A // E/A 0,87+0,3 1,08 £0,3 1,01 £04 3,011 0,056
IVRT, mc // IVRT (ms) 104,4 £ 19,8 94,4 23,8 109,3 = 24,6 2,287 0,110
DTe, mc // DTe (ms) 232,4 + 55,8 209,3 + 33,3 232,7+493 2,079 0,133

HaiiGinpma KilbKiCTh 0Ci0 3 TMOpPYIIEHHSIM Jiac-
ToiyHoI (pyHKIIi Oysa cepen xBopux Ha IXC HociiB TT
reHoTuny (puc. 3), MOPiBHSIHO 3 JAHUMU TIPU TeHOTUITI
CT BigMminHicTh cTatucTdHO 3HaunMa (p < 0,05). Lleit
(akT y3romxyeTrbcs 3 JaHUMU [17], 110 MakCHUMajbHe
3HWXKEHHS AiacToniyHoro po3ciaadneHHs JILI mae miciie
Y XBOPHUX 3 €KCLIEHTPUYHOIO TinepTpodicto cepus, a ix
yacTka y HociiB reHotuny TT B Hallomy AOCIiIXKEHHi
Oysa HaiGibImow — 37,1 %.

The largest number of patients with diastolic
dysfunction was among TT genotype carriers with
CHD (Fig. 3) compared with CT genotype carri-
ers. These difference was statistically significant
(p<0.05). This fact agrees with those in publication
[17] that the maximum reduction of diastolic LV
relaxation occurs in patients with eccentric hyper-
trophy, and their relative number was the highest
(37.1%) in TT genotype carriers in our study.
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PuUcyHOK 3. BigHocHa KinbKicTb 06cTexeHux 3i 3MiHeHMMU NoKasHMKamu giactoniuHoi yHKuii JILL 3anexHo

BiA nonimopdismy rs966221 (SNP83) reHa PDE4D

Figure 3. The relative number of patients with altered indices of LV diastolic function depending on the poly-

morphism rs966221 (SNP83) PDE4D gene

BUCHOBKU

ITpoBeneHi gocaimkeHHs cTpyKTypu Miokapaa JILII, ito-
IO CUCTOJIIYHOI i miacTonigyHoi pyHKIIiH y xBopnux Ha [XC
3 mosiMopdizmom 1s966221 (SNP83) rena PDE4D no3-
BOJISIIOTh IIPUIATH 10 HACTYITHUX BUCHOBKIB:

1. ¥V xBopux 3 0IHAKOBMM I'€HOTUIIOM, 51K B YJIHA, Tak
i HeompoMiHEHUX o0ci0, MpakTUYHO Oyau BiACYTHi

CONCLUSIONS

The provided researches of LV structure, it systolic
and diastolic function in patients with CHD with
polymorphism rs966221 (SNP83) of PDE4D gene
allow propose the following conclusions:

1. There were virtually no differences in indicators
of the structural and functional status of myocardi-
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BiIMiHHOCTI MOKa3HUKIiB, 110 XapaKTepU3yIOTb CTPYK-
TypHO-(pYHKIIOHAAbHUI cTaH Miokapaa JILII.

2. Ilpm anamisi 3MiH cTpykTypu Miokapnaa JIL Bim3Haue-
Ha HAaCTyMHa OCOOJMBICTB: y XBOpPUX 3 TeHOoTUIioMm TT
yacTime 3ycTpiyaBcs ekcleHTpuuHui tun IJIII, a 3 re-
HoTunoM CC — KOHUEHTPUYHUIA.

3. ¥V tpetunn nanienriB 3 reHoturnamu CC i CT croc-
Tepirajiocs mopylieHHs1 cuctojiiuHoi ¢yukuii JII, y
HociiB reHotuny TT ix umcino mocsarano 40 %. [diac-
TOJIiuHa AMCYHKILiS TaKOX BUSBJSIACS YacTilue y
nauieHTiB 3 reHotTunoM TT MOpiBHSHO 3 T€HOTUIIOM
CCiCT
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um LV in patients with the same genotype both
EW and non-irradiated persons.

2. It was noted the following feature of changes in LV
structure: eccentric type of hypertrophy was revealed
in patients with TT genotype more common, but
concentric type in genotype CC carriers.

3. One-third of patients with CC and CT geno-
types had violations of LV systolic function. In TT
genotype carriers this number reached 40%.
Diastolic dysfunction was revealed more often in
patients with TT genotype comparing with CC and
CT genotype carriers.
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