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THE DISTRIBUTION OF ALLELIC VARIANTS LYS198ASN
POLYMORPHISM OF THE ENDOTHELIN-1  GENE
IN PATIENTS WITH ISCHEMIC ATHEROTHROMBOTIC
STROKE WHO ARE SMOKERS AND NON-SMOKERS

Introduction. Smoking is one of the main risk factors of cardiovas-
cular diseases, including stroke. According to various studies the risk of
blood stroke of smokers increases by 2—4 times, with the greatest risk for
developing of ischemic atherothrombotic stroke (IAS). Smoking con-
tributes to the development of atherosclerosis, arterial blood pressure
increase and small cerebral vessel constriction as a result the cerebral
blood supply becomes bad. One of the most priority field is to identify
candidate genes involved in the pathogenic mechanisms of disease in
patients with various risk factors, including smokers. That such is the
gene endothelin-1, a powerful endogenous vasoconstrictor and a marker
of endothelial dysfunction. It is known that smoking adversely affects
the metabolism of the vascular wall.

Purpose. To study the distribution of allelic variants on gene poly-
morphism Lys198Asn endothelin-1 in patients with IAS in smokers and
people who do not smoke.

Materials and Methods. For analysis venous blood of 170 patients
with IAS (42.4 % women and 57.6 % men) aged 40 to 85 years (average
age — 64.7 + 0.73 years) who were on the records in the outpatient de-
partment Sumy clinical Hospital Ne 5 was used. The control group con-
sisted of 124 patients (36.3 % women and 63.7 % men), average age was
76.7 £ 0.93 years. The groups did not differ in the ratio of two sexes
(P =0.294 for the y>test), but the average age of the first group
(76.7 + 0.93 years) was significantly higher than that of the second one
(P < 0,001). Lys198Asn (rs5370) polymorphism of EDN-1 gene was
determined by polymerase chain reaction, followed by restriction frag-
ment length analysis of the allocation of them by electrophoresis in aga-
rose gel. Statistical analysis was performed by using the software pack-
age SPSS-17. The value of P < 0.05 was considered as significant. Path-
ogenetic variant of stroke was determined according to the TOAST crite-
ria. Ischemic stroke character was determined with the help of history
and clinical information of the disease given by CT brain study.

Results. Among the persons who do not smoke there was no signifi-
cant association between polymorphisms studied and the development of
ischemic atherothrombotic stroke (P = 0.081). The difference frequen-
cies of different variants of Lys198Asn polymorphism in patients that
smoke who suffer from ischemic atherothrombotic stroke and patients of
the control group is close to accurate (P = 0.052). Having used logistic
regression method, the following results were received. Individuals
Asn/Asn genotype carriers, who do not smoke revealed increased risk of
ischemic atherothrombotic stroke by 3.4 times (P = 0.041; OR = 3.379).
However, the risk of stroke of smokers was not statistically significant.
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VY pe3ynbTaTi HACHIAKIB MaJIiHHA B CBITI MOpiY-
HO mommpae OJM3BKO 6 MIH oci0 [2], 30kpema B
Vxpaini npubiusso 120 tucsy [2, 3]. 3a cnoxu-
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Conclusion. In persons who do not smoke and are Asn/Asn genotype
carriers the risk of ischemic atherothrombotic stroke development is
higher than in 3.4 times in comparison with homozygotes for the major
allele.

Keywords: endothelin-1, gene polymorphism, ischemic stroke,
smoking.
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PO3IIOALT AJIEJIBHUX BAPIAHTIB 3A LYS198ASN-
HOJIMOP®I3BMOM TEHA EHIOTEJIIHY-1 Y XBOPHX
3IIEMIYHUM ATEPOTPOMBOTHYHUM [IHCYJbTOM
Y KYPIIB TA OCIB, SIKI HE ITAJISITH

HaBeznieHo pe3ynbTaTH BU3HAUCHHS YacTOTH AJENbHUX BapiaHTIB re-
Ha EDN-1 y 170 XxBopuX 3 iIeMi9YHAM aTepOTPOMOOTHYHUM IHCYIBTOM
(IATI) i 124 3mopoBux oci® (xoHTpomsHa rpyma). Cepexn oci0, Aki He
TAJIATE, 3B’ 3Ky MiXK JOCHIHKYBAaHIM MOJIiMOpdizMoM i po3BuTkoM [ATI
He BusiBieHO (P = 0,081). OmHak pi3HHUIS 9acTOT Pi3HUX BapiaHTIB
Lys198Asn-monimopdizmy y xBopux 3 IATI Ta mamieHTiB KOHTPOIBHOI
rpynu OnmusbKa 0 poctoBipHoi cepexn kypuiB (P = 0,052). Bukopucro-
BYIOYHM METO/] JIOTICTHYHOI perpecii, Oyi10 BCTaHOBJIECHO, IO B 0Ci0, HO-
ciie ASn/AsSn-reHoTuIy, SIKi HE MajsTh, BUSBICHO IiJBUIICHHSI PU3HKY
BunukHeHHs1 [ATI y 3,4 paza (P = 0,041; OR = 3,379). Ilpote y kypuiB
PH3HK PO3BHUTKY IHCYJIBTY OyB CTATUCTUYHO HE JIOCTOBIPHUM.

Kiouosi ciaoBa: ermorenis-1, momiMopdi3M TreHiB, imMeMivHUHA 1H-
CYJIbT, TAJTIHHS.

PACTIPEJEJIEHUE AJUJIEJBHBIX BAPUAHTOB LYS198ASN-
HOIMMOP®U3MA T'EHA DHJAOTEJ/IMHA-1 ¥ BOJIBHBIX C
NIEMHWYECKUM ATEPOTPOMBOTHYECKUM HMHCYJIBTOM
Y KYPIIBIIMKOB U JIMIl, KOTOPBIE HE KYPAT

[TpuBeneHbl pe3yabTaThl ONPEENCHNS YaCTOTHl alJIeTIbHBIX BapUaH-
ToB reHa EDN-1 B 170 GONBHBIX C HIIEMHYECKAM aTepoTpoMOOTHYE-
ckuM uHCynbToM (MATU) n 124 3mopoBbIX Juil (KOHTPOJIbHAS TPYIIIA).
Cpenu JuIl, KOTOPBIE HE KypAT, CBSI3H MEXAY MCCIEAYEMBIM MOJIHMMOP-
duzmom u pazsutuem MATU ne obnapyxeno (P = 0,081). Oxnako pas-
HHUI[A YacTOT pa3InYHbIX BapuantoB Lys198Asn momumopdusma y
60mpHBIX ¢ MATU 1 manueHTOB KOHTPOJIBHOW IPyMIbI OJIU3Ka K JOCTO-
BepHOi1 cpenu KypunbimkoB (P = 0,052). Mcnone3yst MeTO JTOTUCTHYE-
CKOIl perpeccuu OBUIO YCTAHOBIEHO, YTO Y JIML, Hocutesed ASN/Asn-
TEHOTHUIIA, HEKYPSIINX BBIIBJICHO ITOBBIICHHE PHCKA BO3HUKHOBEHHMS
HNATHU B 3,4 paza (P = 0,041; OR = 3,379). OnHako y KypHJIBLIMKOB
PHCK pa3BUTHSI MHCYJIbTa ObUI CTATUCTHYECKU HE JIOCTOBEPHBIM.

KaioueBble ciioBa: sH10TENNH-1, MOTMMOP(HHU3M I'€HOB, HIIIEMUYEC-
KW UHCYJIBT, KypEeHUE.

ABTOp, BiAnoBigaanHuii 3a JuctyBanus: oleshko.tanyal989@gmail.com

pen ycix kpaiH cBiTy. B Hamiiil kpaiHi maauTh KO-
JKEH JAPYTHA YOJIOBIK 1 KOKHa II’ATa JKiHKa. 3a
OCTaHHI POKM KUIBKICTb KypIB cepel >KIHOK B
VYkpaini 3pocna ytpuui [4].

BaHHJIM LUTapoK YKpaiHa mocigae 17-te micue ce-
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[TaninHs € OMHUM 3 OCHOBHHUX (DaKTOPIiB PH3UKY
CEepLEBO-CYANHHUX 3aXBOPIOBaHb, 30KpeMa if iHCy-
aety [5]. 3rigHo 3 M. Girot et al. yetBepra yacTrHa
BCIX 1HCYNBTIB O€3mocepeHphO OB’ s3aHa 3 TMalliH-
HAM [6]. 3a MaHUMH PI3HUX JOCIIIKCHb, PU3UK
PO3BUTKY IHCYJBTY y KypLiB 30iJbLIyeThCS B 2—4
pasu, MOCTYNaruuCh 332 3HAYCHHSM JIMILIE MUIOT-
JMBIK apuTMii 1 aprepianbHiil rineprensii. Ilpuyo-
My B KypuUiB HaHOINbIIMI PHU3MK DPO3BUTKY came
imeMigHoro ateporpomboTryHoro iHcynsTy (IATI)
[7]. V marorenesi IATI mpoBimHy pomns Bimirpae
ennoreniansHa aucynakuis (EM), a Haitbinpm 3Ha-
YYIIUM €K30T€HHHM (aKTOpoOM, IIo crpuse ii ¢op-
MyBaHHIO, € mamuHA [5]. EJl XapakrepusyeTbcs
JCOaJaHCOM BIUIMBIB €HJIOTENI3aIe:KHUX Ba30-
KOHCTPHUKTOPIB 1 Ba30IMJIaTaTOPIB, 110 HMOBIPHO €
pe3yabTaTOM CYKYIHOI [ii KOMITOHEHTIB TIOTIOHY
[2, 8].

OcTaHHIMH pOKaMH BEJIHMKOI aKTyalbHOCTI Ha-
Oyo BHBUYEHHS POJi TCHETUYHUX YWHHUKIB y BU-
HUKHCHHI  IIepeOpOBacCKyIIPHAX
OmHrM 3 HaHOUTBII TPIOPUTETHUX HAMPIMKIB €

3aXBOPIOBAHb.

BUSIBJICHHS T€HIB-KaHANAATIB, 3aTy4E€HHUX JIO TATO-
TCHeTHYHUX MEXaHi3MiB 3aXBOPIOBAHHS, y Talli€H-
TiB 3 pi3HUMHU (DakTOpaMH pU3UKY, 30Kpema i ma-
minasMm. Came TakuM € reH enporeniny-1 (EDN-1).

Ha cporoai gociijkeHo moHaa 2 TUCSYl OJJHO-
HyKJ1eoTuaHuX noniMopdismiB rena EDN-1. Aue-
apHUI momimopdism Lys198Asn 3naxonuteest y
5-My eK30Hi TOCHiIKYBaHOTO T'eHa, Y 5665-i mo3u-
i1 a30THCTa OCHOBA TYaHiH 3aMiHIOETHCS HA THMiH.
e mpu3Boauth 10 TOTO, IO 198-Ma aMiHOKHCIOTA
MOJICKYTTH €HAOTENiHy-1 Ji3MH 3aMIiHIOETBCA Ha
acmapariu [9, 10, 11].

[Togany poGOTY BUKOHaHO B paMKax TEMH Hay-
KOBUX JOCITIKCHb 3 JIEPKOIOKETHUM (iHAHCY-
BaHHSM «3B'SI30K aJIENbHOr0 NONiMOpdi3My “TeHiB
eKTONIYHOT Kanbludikaii” 3 po3BUTKOM MHOMIUpeE-
HHX CEpLEBO-CYIMHHUX XBOPOO Ta 1X YCKJIQJHEHbY,
Ne 0115U000688.

Meta gocaigKeHHSI — BUBUWTH PO3IOALT aje-
mpHEX BapiaHTiB 3a LyS198Asn-momimopdizmMom
TeHa eHJIOTeliHy-1 y XBOpHX 3 ilIeMIYHHM aTepo-
TPOMOOTHYHHM 1HCYJIBTOM Y KypILiB Ta 0ci0, sKi HE
HaJsTh.

Marepiaau i meroau. Y poOOTi BUKOPHUCTAHO
BeHO3HY KpoB 170 xBopux 3 IATI (42,4 % xiHOK i
57,6 % gosnogikiB) BikoM Big 40 10 85 pokis (cepe-
nHiA Bik — (64,7 = 0,73) pokwn), siki mepebyBanu Ha
JIICIIAaHCEpHOMY OOJIIKY B TONIKIIHIYHOMY BiJi-
nenHi Cymcekoi KiiHigHOI sikapHi Ne 5. KoHTpo-
JpHA Tpyma ckiananacs i3 124 mamientiB (36,3 %
KIHOK 1 63,7 % YONOBIKiB), CEpeHIl BIK CTAHOBHB
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(76,7 £ 0,93) poky. Kourposapna rpyma i rpyma
xBopux 3 [ATI He Bimpi3HsUHCS 3a CITiBBiIHOIICH-
HIM 0cib pisHoi crati (P = 0,294 3a y*-KkpuTepiem),
OIHAK cepenHiil Bik mepmmoi rpymu ((76,7 = 0,93)
poKy) OyB icToTHO BuIM, Hix apyroi (P < 0,001).

lmemiyHMit Xapakrep 1HCYJIBTY BCTaHOBJIIOBAJIH
3 ypaxyBaHHSIM JaHUX aHaMHe3y 1 KJIHIYHOI Kap-
THHH XBOPOOW, JaHMX KOMII IOTEpHOi ToMorpadii
rOJIOBHOTO MO3Ky. IlaroreneTnyHuii BapiaHT iHCY-
JBTY BU3HAYAIM BinmoBimHO mo kputepiiB TOAST
[12], Ha mimcTaBi aHAMHECTUYHHX JAHUX, 0COOH-
BOCTEH KIIHIYHOTO mepediry XBopoOH, JaHUX YiIb-
Tpa3BYKOBOi Jorureporpadii MaricTpaJpHHX apTe-
piit ronoBu Ta EKI'. ¥V xoHTponbHI# Tpymi BiacyT-
HICTH CEpLEeBO-CYIMHHOI MATOJOTIi MiATBEpKyBa-
JM LIUIIXOM 30MpaHHs JaHUX aHaMHe3y, peecTparil
enleKTpokapiorpadii Ta BUMIpIOBaHHS apTrepialib-
HOT'O THCKY.

JociipkeHHs] TPOBOIMIN 3 JOTPUMaHHSIM OC-
HOBHHX monokeHb KonBenmii Pagm €Bpomu mpo
MpaBa JIOAWHU Ta OioMenuiuHy, [ enmbciHChKOI ne-
knaparii BeecBiTHROI MequuHOi acoriamii Ipo eT-
HIYHI NPUHIUIN TTPOBEACHHS HAYKOBUX MEIMYHHUX
JOCHTIKEeHb 3a ydacti moguan (1964, 3 momans-
UIMMHU JIOTIOBHCHHSMH, BKIrouaroun Bepciro 2000
p.) ta Hakasy MO3 Vkpainu Ne 690 Big 23.09.2009
p- Yci nauienTu nianucanu iHGOpMOBaHy Yroay Ha
y4acTh y IOCHI/DKEHHSX 13 MOAajbLIMM 3a00poM
BEHO3HOT KPOBI Ha TEHETUYHUIA aHai3.

Lys198Asn (rs5370)-moui-
Mop¢izmy reda EDN-1 mpoBoawm 3a momomMororo

Busnauenns

METOJy TOJiMepa3Hol JIAHITFOTOBOI peakIii 3 moja-
TBITUM aHAJI30M JTOBKHUHH PECTPUKIIHHUX (par-
MEHTIB IIPY BUIUICHH] 1X IIISIXOM eleKTpodope3y B
arapo3Homy reuni. Jlerani METOIUKH T€HOTHITyBaH-
Hsl ONIMCAHO B OJHIN 3 MONEpPeAHIX HAIUX MyOJriKa-
uiid [1]. CratucTuyHuUi aHai3 IPOBOIMIN 3 BUKO-
puctanusm nporpamu  SPSS-17.  JIoCTOBIpHICTH
BIZIMIHHOCTEH BHU3HAYAJIH 3a XZ-KpI/ITepiGM. 3HaueH-
=i P < 0,05 BBaXanmu [OCTOBIpHIM.

Pe3yabTaTn gocaigkeHHs: Ta ix 00roBopeHHs
Pesynbratn posmominy rerotumiB 3a Lys198Asn-
moniMopdizmom rera EDN-1 y ocib, siki He mansTh,
Ta KypuiB, mogaHo B Tabmuui 1. Cepen oci0, ski He
MAJIATH, TOCTOBIPHOTO 3B’SA3KY MK JOCIIKyBaHIM
noiMopdizMmom i po3ButkoM IATI He BusBICHO
(P=0,081). Pi3Hums wuacToT pi3HUX BapiaHTiB
Lys198Asn-noniMopdizmy B 0ci0, sKi MansTh, XBO-
pux 3 IATI Ta mamienTiB KOHTPOIBHOI TPYyIH OIH-
3bKa J10 gocToBipHOI (P = 0,052).

VY Tabnuui 2 HaBeIEHO MOPIBHSUIBHI JIaHi MpO
CIIIBBIAHOIIIEHHS Lys198Asn-momi-
Mopdizmy rena EDN-1 y kypuiB Ta oci0, ki He

3
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MaJISITh, Y KOHTPOJIBHIH Tpy™i 1 Tpymmi XBopux 3 [A-
TI. Po3nozin TppOX MOKIMBHX BapiaHTIB TEHOTHUITY

He Bifpi3HABCA Hi B KOHTpObHIi rpymi (P = 0,372),

Tabdauus 1 — 38°a30k Lys198Asn-nosimopdizmy rena EDN-1 i3 po3BuTkoM immemMidyHOro areporpomoo-

THYHOIO iHCYJIBTY Yy KypUiB Ta 0ci0, siki He MaIATH

J. Clin. Exp. Med. Res., 2016;4(2):335-340

Hi cepell XBOPHX 3 IMIEMIYHUM aTepOTPOMOOTHU-
HUM iHCYyImBTOM (P = 0,908).

T'enomun Koumponw, n (%) IATI, n (%)

Lys/Lys 56 (60,2) 58 (48,3)
Oco0u, sxi me | Lys/Asn 33(35,5) 48 (40,0)
MAsTh Asn/Asn 4 (4,3) 14 (11,7)

Pazom 93 (100) 120 (100)
x2 =5,027; P = 0,081

Lys/Lys 23 (74,2) 24 (48,0)
Kypui Lys/Asn 7 (22,6) 19 (38,0)

Asn/Asn 13,2 7 (14,0)

Pazom 31 (100) 50 (100)

¥’ =5,929; P = 0,052

MH IpyIaMH 3a y>-KpuTepiem

[Mpumitka: N — KiTBKICTh 0ci0; P — craTucTH4Ha 3HAYYLIICTh BiAMIHHOCTEH MK MOPiBHIOBAHH-

Tabéauus 2 — Po3nogin renorunis 3a Lys198Asn-moaximopgizmom rena EDN-1 y kypuiB Ta oci6, mo He

NAJATH, Y KOHTPOJIbHil rpymi Ta rpyni xsopux 3 IATI

Tenomun Ocobu, AKi ne nansimo Kypyi
Lys/Lys 56 (60,2) 23 (74,2)
Korpors Lys/Asn 33 (35,5) 7 (22,6)
Asn/Asn 4 (4,3) 1(3,2)
Pazom 93 (100) 31 (100)
¥’ =1,980; P = 0,372
Lys/Lys 58 (48,3) 24 (48,0)
IATI Lys/Asn 48 (40,0) 19 (38,0)
Asn/Asn 14 (11,7) 7 (14,0)
Pazom 120 (100) 50 (100)

x> =0,192; P = 0,908

MU TpyIIaMH 32 (2-KpUTEpieM

[IpumiTka: N — KITBKICTH 0ci0; P — cTaTucTHYHA 3HAYYIICTD BIAMIHHOCTEH MiXK TIOPiBHIOBaHH-

Tadauusa 3 — YacTora imeMiyHuX iHCYJbTIB y KypuiB Ta ocid, siki He majasTh, 3 pi3HUMH BapiaHTaMHu

redorumy 3a Lys198Asn-nosaimopdizmom rena EDN-1

Lys/Lys Lys/Asn Asn/Asn

[HcyneT (-) IHcynsT (+) IacyneT (-) IHcynsT (+) IHCynbT () Iacynbt (+)
Maninas (-) 56 (70,9 %) 58 (70,7 %) | 33(82,5%) | 48(71,6%) | 4(80,0%) 14 (66,7 %)
Maninas (+) 23 (29,1 %) 24 (29,3 %) 7 (17,5 %) 19 (28,4 %) 1 (20,0 %) 7 (33,3 %)
Pazom 79 (100 %) 82 (100 %) 40 (100 %) 67 (100 %) 5 (100 %) 21 (100 %)
r >0,001 1,069 0,337
P 0,560 0,150 0,502

Ipumitka. [TogaHo 9acTOTy rEeHOTHUITY B aOCONFOTHHAX OJMHUIIX 1 BiICOTKAxX. P — cTaTHCTHYHA 3HAYYIIICTh Bij-

MIiHHOCTEH Mi’ HOPIBHIOBAHHMH IpynaMu 3a y’—kpurepiem Ilipcona
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Tabmuus 4 — Ananiz pusuxky IATI 3anexHo Bin renoruny 3a Lys198Asn-nosimopdizmom rena EDN-1

Yy KypuiB Ta oci0, AKi He maasaTh

9 0
IToka3Huk T'enoTun CR SE WS P OR B %Cl aj,l}vl B %Cl 6{1{1
OR HuorcHitl OR sepxniil
Lys/Asn 0,340 | 0,294 1,337 0,247 1,404 | 0,790 2,497
Maniaus (—)
Asn/Asn 1,218 | 0,597 4,159 0,041 3,379 | 1,049 10,891
Mamiuus (+) | Lys/Asn 0,956 | 0,530 3,256 0,071 2,601 | 0,921 7,347
Asn/Asn 1,903 | 1,108 2,950 0,086 6,708 | 0,764 58,868

Ipumirka. [NopiBasgaHES poBoanuThes BimHOCHO Lys198Lys-renorumy; CR — xoedimient perpecii; SE — cran-
nmaptHa moxuoOka; WS — cratuctuka Banpna; P — craticrnana 3Hauymicts; OR — BimHOmeHHs pm3uky; Cl — mo-

Bipumii iHTEpBa

AHati3 9acTOTH iMeMiYHUX 1HCYNBTIB Y KypIIiB
Ta 0ci0, SKi HE MalATh, 3 PI3SHUMHU BapiaHTaMH Te-
Hotuny 3a Lys198Asn-momimopdismom naB pe-
3yJIbTaTH, HaBeJeHI B Tabn. 3. Y TOMO3HUroT 3a oc-
HOBHHMM ajiejieM He OyJo BUSIBICHO JOCTOBIPHHX
BinMmiHHOCTEH Mik xBopumu 3 IATI Ta ocobamu
KOHTPOJILHOT TpyNu. AHAJOTIYHI Pe3yJbTaTH Ojie-
PKaHO y HOCIIB reTepO3UroTHOTO FEHOTHILY Ta 0Ci0,
SIKi € TOMO3UTOTAMH 33 MIHOPHHUM aJICJICM.

BukopucTOBYrOUM METOA JIOTiCTHYHOI perpecii,
TpoaHai3oBaHo pu3uK po3BUTKY IATI 3amexHo Bix

BucHoBku
V ocib, Axi He manare Ta € Hociasmu Asn/Asn-
TEHOTHITY, PU3UK PO3BUTKY IHIEMIYHOTO aTepoTpo-

IlepcnekTHBY NOAAIBLIINX A0CHIIXKEHD

[TepcriekTHBHM MOJANBIIMX JOCIIHKEHb IOJIs-
raloTh y NMPOJIOBKEHHI BUBUYEHHS 3B'SI3KIB (DaKTOpIiB
pusuky IATI 3 pi3HMUMH BapiaHTaMu T'€HOTHUILY 3a
Lys198Asn-nonimopdizmom rena EDN-1. Ilpu
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reroturry 3a Lys198Asn-momimopdizmoMm reHa
EDN-1 y kypuiB 1a oci0, axi He mansath. bymno oxe-
pXaHO pe3ynbTaTH, HaBeleHi B Tabmumi 4. Y ocil,
HociiB ASN/ASN-reHOTHITY, SIKI HE MAJATh, BHSBIC-
HO MiABHIIEHHA pU3MKy BuHHMKHeHHA [ATI y 3,4
pasa (P = 0,041; OR = 3,379). IIpote y KypuiB pu-
3MK PO3BHUTKY IHCYJIBTY OYyB CTAaTUCTUYHO HE JIOC-
ToBipHUM. Lle CBiUMTH Mpo Te, M0 NaJiHHS € Ba-
roMuM (aKTOpOM pH3HKY ILepeOpOBacKyIIpHOT
TIATOJIOTIi, IKUH peaizyeThcsl HE3aIeKHO BiJf TCHO-
Uy nanieHTiB 3a Lys198 Asn-momimopdizmom.

MOOTHYHOTO 1HCYNIBTY Oinpmmmii y 3,4 pasza mopis-
HSHO 3 TOMO3WIOTaMH 32 OCHOBHUM aJlelieM.
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BUTKY INIEMIYHHUX IHCYNBTIB (IOPYLIEHHS JIMONpPO-
TETHOBOTO CKJIaAy IIa3MH KpOBi, TIMOAMHAMIS,
3MIHH y CHCTEMI reMOCTa3y TOIIO).
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