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C APTEPUAJIBHON T'MIIEPTEH3UEM
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Beeoenue. B pazsumuu u npoepeccuposanuu apmepuaivhoi eunepmensuu (Al) eadcnas poas omeooumecs 6ius-
Huto noaumopghneix eapuanmos cenos. IHonumopgusmor C(-509)T, T869C, G915C cena mpancghopmupyowe2o ax-
mopa pocma B1 (TGFBI), A110186299G u C110196387T eena ol yenu xonnazena IV muna(COL4Al), G5665T eena
andomenuna-1 (EDNI1) mozym cnocobcmeosams pemooenuposanuio apmepuaibHol CmeHKu.

Llenv. Oyenums pacnpocmpanenue noaumopg@uuix eapuarnmos C(-509)T, T869C,. G915C cena TGFBI,
A110186299G, C110196387T eena COL4Al, G5665T eena EDNI y nayuenmog myocckoeo nona 30-49 nem c Ar,
npoocusaiowux 6 I poonenckom pezuone.

Mamepuan u memoouvl. B uccnedosanue sxniovenvt 204 myoscuunst (65 300posvix auy u 139 nayuenmos ¢ AI' 1 u 2
cmenenu). Jlannvie 06¢1e006anull (00UEKIUHULECKUX, 2eHOMUNUPOBAHUSI MEMOOOM NOAUMEPAZHOU YENnHOU PeaKyuil)
npoaHanuzuposansl ¢ ucnonvzosaruem npozpamvmol STATISTICA 10.0.

Pesynomamoi. ¥ nayuenmog ¢ AI' u'y 300posuix auy, COOMEEMCMEEHHO, YACMOMA CMPELaeMoCmu aeIbHO20 8d-
puanma T nonumopuzma G5665T cocmasuna 16,8 u 13,9% (p=0,45), arnenvrozo sapuanma T norumopgusma C(-509)
T—34,2u 36,9% (p=0,66), anrenvnozo sapuanma T nonumopgusma T869C — 41,4 u 40,8% (p=0,99), arnenvrozco eapu-
anma C nonumopghusma G915C — 7,9 u 6,9% (p=0,84), arnenvnozco‘eapuanma. A norumopgusma A110186299G — 35,6

u 37,7% (p=0,74), annenvroeo sapuanma T nonumoppusma C110196387T — 46,4 u 43,8% (p=0,63).

Bwisoowi. Yacmoma ecmpeuaemocmu 2eHOMUN08 u anieell UCCiedyemvix NOTUMOPOHBIX 8aPUAHMOE CONOCMABU-
Ma cpedu nayuenmos mysccko2o noaa ¢ AI' 1-2 cmenenu u npakmuuecku 300posuix auy.

Knrueswte cnosa: mpancpopmupyrowuii paxmop pocma.f I, norumopghusm, apmepuanvras eunepmensus, 3H00-

menun-1, een ol yenu xonnaeena IV muna.

Jna yumuposanusn: Pacnpedenerue nonumop@Hex eapuanmos ceHos mpancopmupyrouezo gaxmopa pocma fl, ol yenu
konnaeena IV muna u snoomenuna-1 y nayuenmos clapmepuanvroti-cunepmensueti / T. B. Jlesxosuu, T. I1. IIponvro, A. C. Baben-
ko, O. B. I'opuakosa // JKypuan I'poonenckoeo 20cyoapcmesenozo meduyunckozo ynusepcumema. 2024. T. 22, Ne 5. C. 423-429.

https://doi.org/10.25298/2221-8785-2024-22-5-423-429.

Beeoenue

Aprepuanbhas runeprensus (Al') — mHorodak-
TOPHOE M TIOJMATHOJIOTHYHOE 3a0osieBanue. 3Ha-
YUTENBHYIO pOIlb B pazBuTHe Al u ee ocrmoxxHeHuit
BHOCSIT CUCTEMBbI PEryJBSIU COCTOSIHUS apTepralib-
HOW CTEHKH, B YacTHOCTH CHUCTEMa JHJ/IOTCIMHOB,
PCHUH-aHTMOTECH3UH-AIBIOCTEPOHOBAsT M CHMIIa-
To-aJpeHaioBas cuereMbl. Ha ckopocts pemope-
JMPOBaHUSl apTepuil MOTYT BIUATH TpaHCcHOPMHU-
pytouwiicakropa pocta Bl (TOPP1), xommareHs!
I-IV tumoB<u ¢qupyrue. HeOmarompusTapie KOMOH-
HallM| TTOJMMOP(HBIX BapHAaHTOB TE€HOB IEPEUHC-
JICHHBIX COCIUHEHUI CIIOCOOHBI ETCPMUHUPOBATH
pasBUTHE paHHETO CTApeHHsl apTePUAIbHOM CTEHKH
W €II0COOCTBOBATH PA3BUTHIO COCYAMCTBIX Kara-
ctpod [1].

DHIOTEeINH-1 — MOIIHEUIIIHIA Ba30KOHCTPUKTOP
Y CTUMYJIATOP PeMOJIeINpoBaHus apTepuid. OauH u3
TeHHBIX TOJMMOP(U3MOB CHCTEMBl DHIOTEIHHA- |
— G5665T (rs5370, Lys198Asp, K198N, 594G>T).
TpancBepcusi ryaHnHa Ha TUMHH NPUBOAMT K 3a-
MeHe im3nHa (AAG) Ha acmaparuH (AAT) B 198-m
MOJIO’KEHUU aMHHOKHCIIOTHOI [OCIIE10BAaTEIbHOCTH
B MOJICKYJIe MpPE/IIECTBeHHIKA dHAOTENWHA-1, o/1-
HAaKO 9TOT ()parMeHT OTHICIUISETCS] IPH 00pa3oBa-
HHUH SHI0TEJIMHA- 1 1 TO3TOMY IO KOHIIA HE MOHSITHO
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BIIMsTHHE TToMMOpdu3ma Ha P PEeKThI SHAOTETUHA- |
[2]. ITo gaHHBIM psna UCCIIEAOBAHUN, HOCUTEIHLCTBO
JUIENBHOrO BapuaHta T acconuupoBaHo ¢ Oosee
BBICOKMMH KOHLIEHTPALMAMH SHIOTEINHA-1 B KPOBU
[3].
TOPB1 — nuTOKKMH, yuacTBYIOIIKI B Ipoleccax
pocta ¥ aAud HEepeHIUPOBKH KIETOK COCYIHCTON
cteHkd. Ero ponb B pa3BuTun Bocnanenus, Gpudposa
U aTepPOCKIIEPO3a aKTUBHO HU3Y4YaeTCs, HO MOJyUYeH-
HbI€ JaHHBIC IPOTHBOPEUNBEL. B HacTosmee BpeMs
YCTaHOBJICH PsIJT B&XKHBIX OJTMMOP(QHBIX BAPHAHTOB
rena TOPB1 (TGFBI1), koTopbie accOMUPOBAHBI C
PasBUTHEM CEPJCYHO-COCYIUCTHIX 3a00JIeBaHHM
(nH(apKTOB MHOKapAa, MIIEMUYECKUX UHCYJIBTOB)
[4, 5]. B T0 e Bpems myOnHKaIuu O 4aCToTe BCTpe-
YaeMOCTH y MalMEHTOB ¢ Al' MaJIOUNCIICHHBI.
[Momumopduzm C(-509)T (rs1800469,
-1347C>T), noxkanu30BaHHBIA B MPOMOTOPHOU
o0macTy TeHa, MPUBOAWT K 3aMEHE IMTO3MHA Ha
TUMHH, HO HE KOAMPYET aMUHOKHCIOTY. OnHako
HOCHUTEJIbCTBO aJUIEJILHOIO BapuaHTta T accouuupo-
BaHO ¢ ycuiieHHueM dKkcrpeccuu reHa TGFB1 myTem
WU3MEHEHUS CBSI3bIBAHUS C (aKTOpaMH TPAHCKPHII-
UM, YTO MOXET CIIOCOOCTBOBATH ITOBBIIICHUIO
koHteHTparuu TOPP1, HO maHHBI 3ddekT moa-
TBEPXKIACTCSI HE BO BCEX MCCIIeOBaHUsX [6, 7].
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[Homamopduzm T86IC (rs1800470, LeylO0Pro,
29T>C) rena TGFB1, pacmonoskeHHBIH B CUTHAIb-
HOU 00JIaCTH TIEPBOTO K30HA, IPUBOJHUT K 3aMCHE
neinmHa (CTG) nva nponun (CCG) B 10 xonoHe u,
COIJIACHO JIUTEPATYpPHBIM JaHHBIM, MOKET BJIHMATH
Ha JKCIIPECCHUIO TeHa. B psize uccnenoBanuii BeISB-
JIEHO, YTO HOCHUTEIBbCTBO aijenbHoro sapuanta C
6o reroruna CC accormuupoBaHo ¢ Ooyiee HU3-
kuM conepxkanneM TOPB1, B To Bpems kak B Apy-
rux paboTax MOJyueHbl oOpaTHbIC JAHHBIE JHUOO
accoluanuil He BBISBICHO [§].

[Momumop¢usiit  Bapuant G915C (rs1800471,
Arg25Pro, 74G>C) rena TGFB1 pacnonoxen Tax-
K€ B IIEPBOM PK30HE U IIPUBOAUT K 3aMEHE apruHU-
Ha (CGC) na mponun (CCG) B 25 KoJ0HE, YTO MO-
JKET BBI3BIBATh M3MEHEHHE CTPYKTYPBI Oelika U ero
XMMHUYECKUX CBOMCTB, @ HOCHTEIBCTBO aJICILHOTO
BapuaHTa C MOXeT OBbITh CBSI3aHO ¢ O0Jiee HU3KUMU
koHneHTparusivu TOPB1, omHako npyrue wmccie-
JIOBaHUs OIPOBEPIarOT acCOLMALMIO JAHHOTO II0-
sumopdusma ¢ yposaem TOPB1 [9].

Jliist oneHKH (YHKIMOHAIBHBIX 9Q(QEKTOB MMOJH-
Mop(hu3MOB ObLia ucTonb3oBaHa 6a3a qaHubx SIFT
(Sorting Intolerant From Tolerant) (https://sift.bii.a-
star.edu.sg/index.html) [ 10], orieHmBaromas BeposT-
HOCTh M3MCHEHHS (PYHKIHI Oelika Iociie M3MeHe-
HUS TIOCJIEeIOBATEIbHOCTH aMMHOKUCIIOT. CorylacHO
MOJYYCHHBIM JIAaHHBIM, BEPOSTHOCTh W3MEHEHUS
¢yHKUMHM OenKa mpu 3aMeHe HYKJICOTHIOB B JIOKY-
cax T869C u G915C rena TGFBI1 pacuenena kpu-
TepueM «tolerated, benign», a 1 monmumopduzma
G5665T — «deleteriousy.

Kostaren IV Tuma otHOCHTCS K HeHOPUILIP-
HBIM KOJUTareHaM, oOpasyeT ceTyarylo CTPYKTYpY. B
0azanpHON MeMOpane aprepuil. M3meHeHne CTpyk-
Typbl KojulareHa IV Tuma yBenM4yMBaeT MPOHHILIA-
eMOCTb CTEHKH apTepuil IJIs1 MOJIEKYJ M’ KIETOK, a
TaKKE CIIOCOOCTBYET NEPEMEILCHNIO PAAAKOMbIIICY-
HBIX KJIETOK M3 MEIUH B MHTUMY. I akuM eOpazom,
JAHHBIA OEJIOK OKa3bIBAaeTCsl BOBJIEYCHHBIM B IIPO-
LiecChl aTeporeHe3a M PeMOJENUPOBAHUS apTepuil.
Monexyna xomtareHa IV cocrout us 2 ol u 1 o2
Lenei, TeHbl KOTOPBIX pacHodoMkeHbl B 13 xpomo-
coMe. YCTaHOBJIEHO, YT0,9TOT YHACTOK XPOMOCOMBI
aCCOIIMHMPOBAH C Pa3BUTHEM ATEPOCKIIEPO3a U MOBbI-
IIEHHUEeM >KeCTKOCTH ‘apTepuid. I'en al nemnm komna-
rena IV tuna (COL4AT)"cocrout u3 52 5K30HOB U
48 uHTPOHOB, Koaupyer 1669 amunokucnor. [lomu-
Moppu3mM-AL10186299G (15565470, 1897+96T>C)
rera ol/menw koytarena IV Tuma orupoBaH B 00-
jgacti, 26 uHTpOHA, a noimumopduzm C110196387T
(rs605143,1286-1269G>A) — B obnactu 21 uHTpO-
Ha..OHN He KOAMPYIOT aMMHOKHCIOTHI [11], onHako
OBUIM TOJyYEHBI JaHHbIC 00 acconuanuy JAHHBIX
MOJUMOP(HBIX BapHAaHTOB CO CKOPOCTBIO PacIpo-
CTPaHEHHUs I1yJIbCOBOM BOJIHBI M, COOTBETCTBEHHO, C
YBEIIMYEHUEM DPHCKOB CEpJeYHO-COCYAUCTHIX 3a00-
JIEBaHUM B KUTANHCKOM momyssituu [ 12].

Ilenv uccnedosanus — OUSHUTH PACIPOCTPaHe-
Hue nonuMmopdueix BapuantoB C(-509)T, T869C,
G915Crena TGFB1, A110186299G, C110196387T
rera COL4A1, G5665T rena EDN1 y manueHToB
Mysxkckoro mona 30-49 et ¢ Al', mpOKUBAIOIIHNX B
I'ponHEeHCKOM peruoHe.
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B wuccnenoBanue BriroueHsl 204 nuia Myx-
CKOTO TIOJla. AHANMM3 paclpeeNieHUs] 4acToT aj-
JieNiel ¥ TeHOTHIIOB MOJMMOPQHBIX JIOKYCOB I'tHa
TGFB1 (C(-509)T, T869C, G915C), rena COL4A1
(A110186299G u C110196387T) ObL1 BBINIOIHEH Y
65 Ui KOHTPOJBHOU rpynnsl Uy 139 manueHToB
rpynnsl AI'. AHaiu3 pacnpeiesieHus: 4acToT all-
Jenel U TeHOTHIIOB MOJMMOP(HBIX JIOKYCOB I'tHa
EDN1 (G5665T) Bemonnen y 202 maun (65, nun
KOHTpOJIbHOM rpyniisl U 137 mun rpynmst AlN). Bee
oOcyiegyemble TMOAMHUCHIBAIN HMH()OPMHPOBAHHOE
corjiacve Ha y4acTHe B HCCIIEIOBAHHU, HPOTOKOI
KOTOPOTO 0/I00pEH KOMHTETOM IO OUOMETUITIH-
ckoit atuke (mpotokoa Ne 2 ot 12.02.2021) yupex-
nennst oopasoBanust «['poHEHCKHI TOCY1apeTBEH-
HBIH MEAMLIMHCKUN YHUBEPCUTET:

Kputepuu BritoueHus! B’ KOHTPOIBHYIO TPYyTITY:
mura Myxckoro noia ot 30, 1o 49 ner, oTcyTcTBHUE
OCTPBIX U XpOHHUYECKUX 3a00JICBaHUI pa3HON ITHO-
JIOTUH, HATNYHE MTUChbMEHHOI 0 HH()OPMHUPOBAHHOTO
corjacys Ha y4aePue B HCCIeIOBaHHH.

Kputepuu McknroueHuss U3 KOHTPOJIBHOU IpyTi-
TIBL: BBISIBJICHUE, aTepOCKIepo3a OpaxuonedaabHbIX
apTepuil METOIOM TYTIIEKCHOTO CKAaHUPOBAHMUS.

Kpurepun BritodeHus B rpymiy Al manueHTsl
MY>KEKOTOQ TOJIa C apTepHATbHON THIIepTEeH3NEH 1 1
2 crenenu, B Bo3pacte oT 30 go 49 ner, HaIMUHE
MUCBMEHHOTO MH()OPMUPOBAHHOTO COTJIACHS Ha
y4aCTHE B MCCIIEIOBaHHH.

Kputepun HeBkiroueHus B rpynmy Al': Hamm-
gne Al' 3 creneHd, CHMIITOMAaTHISCKAX THIICPTCH-
3uid,  (GUOPMILIAUI-TPETIeTaHus TpeACepaAnid, He-
JIOCTATOYHOCTH KpoBooOparieHus Beime H2A 1o
Bacunenko-Crpaxecko u Boime @K 11 mo NYHA,
ocTpbIx U xporndeckux Gopm UBC, octporo Hapy-
IICHHUS MO3TOBOT'0 KPOBOOOpAIIIEHUS, aTePOCKIIePO-
3a mepudepuuecKux apTepuid, OKUPEHUS 3 cTere-
HH, caXxapHOro auadera, SHAOKPUHHOHN IMaTOIOTHH C
HapyIlIeHueM (pyHKIUU OpraHoB, OCTPhIX HH(EKIIH-
OHHBIX 3200JI€BaHUH, OHKOJIOIMYECKHX 3a0ojeBa-
HUH, CKOpPOCTh KiIyOoukoBoil ¢unpTpanuu (CKD)
<60 mur/mue/1,73 M?, IEYEHOYHOUW HELOCTATOYHO-
CTH, BapUKO3HOH OOJIE3HW HIDKHUX KOHCYHOCTCH,
CHCTEMHBIX 3a00JICBAHMH COCAUHUTEILHON TKaHH,
HaJM4he KOTHUTHBHBIX PAacCTPOMCTB, MPENATCTBY-
IOIINX KOHTAaKTy C MAallMeHTOM, a TaK)Ke OTKa3 OT
y4acTHus B HCCIIEIOBAaHUM.

Brigenenne renomuoit JIHK BeImonHSIOCH aB-
TOMaTHYCCKUM METOJOM cucTeMol Analytic Yena
(F'epmanust) u HabopoM pearentoB «S-Copo» (HITK
«Cunrony, P®). ['enoTunupoBanue AJis onpeaesne-
HUsL oMMOp¢HBIX JIokycoB G5665T rena EDNI1
MIPOBOJAMIN METOJIOM IOJUMEPA3HON LIEHOW pe-
aKIMu C TpUMEeHeHneM Habopa peareHToB «SNP-
akcripecc-PB»  (HII® «JIutex», P®). Pabouyro
PEaKIMOHHYIO CMECh TOTOBMIJIM COTIIACHO WHCTPYK-
[IUU IPOU3BOUTENS, UCXO/IS U3 KOJIMYECTBA HCCe-
JIyeMBbIX 00pa3loB, a TAKKEe TPEX IMOJIOKUTEITbHBIX
U OTPULATEIBHOTO KOHTPOJEH. AMIUIH(HUKALUIO
uccinenyemoro jokyca JJHK npoBoaunu Ha ammnu-
¢ukarope RotorGene-Q («Qiagen», I'epmanmus).
I'eHoTHnUpoBaHMe IS OMpeAeTeHHus TOJIMMOp-
¢ubIx JokycoB rema TGFB1 (C(-509)T, T869C,
G915C) n nonumop¢HbIX JokycoB A110186299G
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n C110196387T rena COL4Al ocyuiecTBisuioch
METOJOM TTOJIMMEPA3HON IIEMTHON peakuu Habo-
poMm pearentoB mpousBoactea OJ0 «lIpaiimTex»,
Pecnyonuka Benapych, Ha ammimndukatope Real-
Time CFX 96 touch (Bio Rad, CIIA).

CTaTHCTHUECKUM aHaIN3 MOJyYCHHBIX IaHHBIX
MPOBOJMIM C HCIIOJIb30BAaHWEM I1aKeTa IMPHUKIa-
HBEIX TIporpamm: Statistica 10. ITomydeHHBIC pE3yiTh-
TaThl MPEJICTABICHbI B BUJI€ MEIHAHbI, HUKHETO U
BepxHero kBaptwiei (Me [LQ; UQ]). dns cpaBue-
HUS IBYX HE3aBUCHMBIX TPYIII UCIIOJIb30BAIU KPH-
Tepuii MaHHa-YUTHH, IPU CPABHEHUU TpeX TPy
ucrnosb3oBancs kputepuil Kpackena-Yosuca, ¢
HOCJIEOYIOUIMMH  allOCTEPUOPHBIMHU  ITOTIAPHBIMU
CpPaBHEHHUSMHU CPEIHMUX PAHTOB IO Kputepuio [lan-
Ha. [Ipu cpaBHeHMHU f071€i (IPOLIEHTOB) MPUMEHSI-
cst Tounblii kpurepuit @umepa (TKD), npu nocie-
JYIOLIEeM MONapHOM CpPaBHEHHMHM C MoIpaBkoi bon-
(depporn st p-zHavueHuid. IloporoBoe 3HaveHHe
YPOBHSI CTATUCTUUYECKON 3HAUUMOCTH ObIJIO IPUHS-
T0 paBHbIM 0,05.

Pesynomamot u oocyrncoenue
KnuHnveckass XapakTepUCTHKA O0O0CIeayeMbIX
JIMII TIpejicTaByieHa B Tabmiuie 1.

Tabnuya 1. — Knuamdeckas XapaKTepUCTHKa 00-
CJIeyEeMbIX TPYIIII
Table 1. — Clinical characteristics of the groups

KonTponbHast Kpurepnit
Tokazatenn rpymnma, 1ie };:;Z :l“ ’ | Manua-Yurhu,
n=65 p/TK®
37,0 39,5
Bospacr, ner [34.5: 40,0] (36,0: 44.0] 0,003
Bo3spact mauunde- ) 34,0 .
cramuu AT, et [29,0; 39,0]
IIponomkuTens- 5,0
Hoctb AT, et . [1,5;9.5] )
Kypenue, % (95% 41,5 36,0 0.54
) (30,0-54,4) (28,4-44.6) ’
TIponomkures- 10,0 15,0 0.006
HOCTb KYPEHHUs, JIET [7,0; 17,0] [10,0;22,0] ’
10,0 12,0
Wupexc KypeHus (4.0: 18.5] [7.5: 18.0] 0,1
Mupexc Maccol 26,0 29,5
Tena, Kr/m? [24,2; 28,3] [26,6; 31,7] 0,00000003
OKpy»KHOCTh 92,0 100,0
TaJINH, CM [86,5; 96,51 |[93,0; 106,0] 0,0002
Jlviia.c oXupeHn- 0 44,6 0.0001
em, % (95% 1) (0,0-7,0) (36,3-53.,3) ’
s BT 1.8 0.
ATS% (95% JIN) (28,3-52,9) (43,2-60,3)
OO6muii xomecre- 53 5,7 0.009
PHH, MMOJIB/JI [4,6; 6,3] [5,0; 6,6] ?
Kpearunus, 103 96 0.02
MKMOJIB/JT [92; 109] [89; 104] ’
CK®, mu/ 33 88 0.1
mun/1,73m? [79; 94] [80; 98] ’
2,0 2,4
S [4:30] | [1L7:4.] 0-06

Ipumeuanue: CK® — cropocmo knybouxosou guibmpayuu, paccuu-
mannas no gpopmyne CKD-EPI (2021), CPb — C-peaxmugnuiii 6enox.
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Kak BugHO 13 Ta0aune! 1, nanuenTsl ¢ AI' Obutn
cTapiie, UMenn OONBIINI Bec, OKPYKHOCThH TaJluH,
YPOBEHb XOJIeCTEpPHHA, J0JbIIE KyPHUIIH, YeM IpaK-
TUYECKH 3/10pPOBBIE JIHIIA.

YacroTra BCTpEe4aeMOCTH T'€HOTHIIOB U aJulele
WCCIIElyeMbIX TEHOB TIpeACTaBleHa B TaOmuie 2.
Pacnipenenenue TeHOTHITOB TOIUMOP(GHOTO JIOKYyca
C110196387T rena COL4A1 HE COOTBETCTBOBAJIO
OKHJIaeMOMY paBHOBecHio Xapau-BaitnOepra kak
B KOHTpOJIbHOM rpymre (¥2=7,69; p=0,006), Tak u B
rpynne Al (x2=26,42; p=0,000), moaTomy rosyueH-
HBIC JIaHHBIC O YaCTOTE pacrpesesieHs] TeHOTHIIOB
W aiieneil fTaHHoro monuMopdu3Ma He MOLEYT OBITh
WHTEPIIOTUPOBAaHBl Ha TOMyJsIuio. ( Pactipenene-
HUE YaCTOT T€HOTHUIIOB MOJUMOP(HBIX BapHaHTOB
G5665T, C(-509)T, T869C, GIL5C, A110186299G
COOTBETCTBOBAJIO OXKHIaEMOMY PaBHOBECHIO Xap-
nu-BaiinOepra kak B KOHTpOJIbHOH rpyne (y2=3,33,
p=0,07;%2=0,21, p=0,65;92=2,04; p=0;15; %2=0,36,
p=0,54; v2=2,13, p=0,14, COOTBETCTBEHHO), TaK 1 B
rpymme Al (x2=0,007, p=0,93; x2 =0,22, p=0,64;
x2 =0,18, p=0,67; x2=1,03, p=0,31; %2=1,56,
p=0,21, COOTBETCTBEHHO).

Kak BuaHO 13 TaOMUIBI2, KOHTPOJIbHAS TPYTINa
u rpynna AI' COHOCTaBUMBL IO YaCTOTE BCTpeUae-
MOCTHY T€HOTHITIOB ¥ aJIEJIeH UCCIIEAYEMBIX T€HOB.

ITo.nanabiMm dbSNP Short Genetic Variations
NCBI, gactoTa BcTpeyaeMoCTH aJIEIBHOTO BapH-
anta T monmumopdusma G5665T rena EDNI1 3na-
YUTENbHO BapbUpyeTcs U cocTasiseT oT 14,4% B
JIaTUHOAMEPUKaHCKOM nomyssinuu 1o 38,9% cpenu
HaceneHns FOxHoit Asun. B eBpomeiickoit morry-
TSIANA 9acTOTa BCTpeuaeMocTH cocTaBisieT 21,8%,
YTO HEMHOTO BBIIIIE TIOMYUYEHHBIX HAMH JaHHBIX [ 13,
14]. laHHbIe HCcCIeqOBaHUM, MOIYUCHHBIC TIPU U3Y-
YSHUH YaCTOTHI BCTPEYAEMOCTH aJlleield U TeHOTH-
oB rrosmmMopdHoro BapuanTa G5665T rena EDN1
y manueHToB ¢ Al', IpOTHBOPEYUBHI 1 3HAUUTEIHHO
BapbupytoT [15]. Hanpumep, ObuTH NOTy4eHBI JaH-
HBbI€, YTO YacTOTa BCTPEUAEMOCTH HE pa3inyaeT-
¢Sl y 3JI0pOBBIX JHII U Y nauueHTos ¢ Al [16, 17].
B TO ke BpeMs BBIABIIEHA aCCOLMAIUS HOCHTEIh-
crBa TT reHOTHIIA W/WIH aJIIeIbHOTO BapruaHTa T ¢
passutreM Al 6o 6ojee BRICOKUM ypoBHEM AJ]
B MaJIaliCKOW MOMNYJISILMH, y kuTenel Poccuiickoi
®enepaunn, Asctpanuu [18]. C yuetom Toro, 4to
ucclielyeMble TPYNIbl He ObLIM CONOCTABHMBI, HE
MIPEJICTABIISICTCS BO3MOXKHBIM CJI€NaTh OIHO3HAY-
HOE 3aKJII0YeHHe 00 acCOIUAIlMH JTaHHOTO TIOJH-
MopdusMma ¢ pazutueM Al

Pacnpocmpanennocms annenvrnozo eapuanma T
NOAUMOPPHO20 TOKYCA

C(-509)T rena TGFBI1 cocrasnser 18,9% B ad-
pHUKaHCKOM momysaunu u gocturaet 47,8% y xxure-
nelt JlaTuHCKOM AMEpHKH, B €BPOIEHCKOM e MOy~
JISAIIAW 9acTOTa BCTPEUAEMOCTH COCTaBisieT 32,3%,
YTO COMOCTABUMO C MOJyYEeHHBIMU HAMH JJAHHBIMH.
Hccnenosanus, NOCBALIEHHbBIE OLIEHKE acCOIMAlUU
nonuMop¢HbIX BapuanToB rena TGFBI1 ¢ pa3sutu-
eM Al' mubo MOBBINIEHHEM apTEePHAIHLHOTO JIaBJe-
HUsl, HEMHOT'OUMCIICHHBI. TaK, B KUTACKOM momy-
JSIUH HE BBIABICHO aCCOUMAIH TOIMMOp(Hu3Ma
C(-509)T ¢ pa3BuTHEM T€CTAIIMOHHON TUTICPTCH3UN
u npesknamicuu [19]. B Porrepmamckom wuccie-

425



OpI/IFI/IHaJ'IBHLIC HUCCICIJ0BaHUA

Tabnuua 2. — Pacripe/iesieHue 4acTOT U TEHOTHUIIOB
NOTMMOP(HBIX BAPHAHTOB HCCIIEyEMbIX TCHOB
Table 2. — Distribution of frequencies and genotypes
of polymorphic variants of the studied genes

KonTposbHas Tpymna AT,
T'enotunsl/amienn Tpymnma, n;ﬁ? TK®D
n=63 G5665T - n=137)
Tomumopdusm G5665T rena EDN1
Fenotunmsr | GG | 50 (76,9%) 95 (69,3%) 0,26
GT 12 (18,5%) 38 (27,8%) 0,15
T 3 (4,6%) 4(2,9%) 0,54
Annenn G 112 (86,2%) 228 (83,2%) 0,45
T 18 (13,9%) 46 (16,8%) 0,45
Tlommopdusm C(-509)T rena TGFBI
Fenotunmsr | CC | 25 (38,5%) 59 (42,4%) 0,64
CT 32 (49,2%) 65 (46,8%) 0,76
TT 8 (12,3%) 15 (10,8%) 0,81
Anenn C 82 (63,1%) 183 (65,8%) 0,66
T 48 (36,9%) 95 (34,2%) 0,66
Homumopdusm 7869C rena TGFB1
I'enotumer | CC 20 (30,8%) 49 (35,2%) 0,63
CT 37 (56,9%) 65 (46,8%) 0,23
TT 8 (12,3%) 25 (18,0%) 0,41
Annenn C 77 (59,2%) 163 (58,6%) 0,99
T 53 (40,8%) 115 (41,4%) 0,99
Tomumopdusm G915C rena TGFBI
Fenotunsr | GG | 56 (86,2%) 117 (84,2%) 0,83
GC | 9(13,8%) 22 (15,8%) 0,83
CC | 01(0,0%) 0 (0,0%) -
Annenn G 121 (93,1%) 256 (92,1%) 0,84
C 9 (6,9%) 22 (7,9%) 0,84
Iomumopdusm A110186299G rena COL4A 1
Fenotunsr | GG | 28 (41,8%) 61(43,9%) 0,99
AG | 25(40,3%) 57 (41%) 0,76
AA 12 (17,9%) 21 (15,1%) 0,55
Anenn G 81 (62,3%) 179 (64,4%) 0,74
A 49 (37,7%) 99 (35,6%) 0,74
Tommephuam C1101963877 rena COL4A1
Fenotumsr | CC | 26 (40,0%) 55(39,6%) 0,95
CT 21.(32,2%) 39 (28,1%) 0,54
TT 18 (27,8%) 45 (32,3%) 0,50
Annenn (C 73 (56,2%) 149 (53,6%) 0,63
T 57 (43,8%) 129 (46,4%) 0,63
Jlumepamypa

1. Padmanabhan, S. Genomics of hypertension: the road to
precision medicine / S. Padmanabhan, A. F. Dominiczak //
Nat Rev Cardiol. — 2021. — Vol. 18, iss. 4. — P. 235-250. —
doi: 10.1038/s41569-020-00466-4.

2. Association of Genetic polymorphisms of EDN1 gene and
Endothelin-1 level in patients with type 2 diabetes mel-
litus in the Jordanian population / A. O. Maslat [et al.] //
Heliyon. — 2023. — Vol. 10, iss. 1. — Art. €23676. — doi:
10.1016/j.heliyon.2023.e23676.
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JTOBAaHWW BBISIBIIEHA acCOIMAIIVSI HOCUTEIHCTBA all-
JIeNbHOTO BapuaHTa T M pa3BUTHA HIIEMHYECKUAX
uHCYNbTOB [20].

Yacrora BcTpeuaemoctn amiens C moaumop-
¢usma T869C BapmabenbHa u cocraBisier 26,8-
62,9% [21]. B Hamem uccienoBaHUU aJIENIbHBIN
BapuaHT C BcTpewascsi yalie, 4eM B €BpOIEHCKOi
norryssiinn (38,2%) Kak y MPaKTHYECKH 37J0POBBIX
MYKYHH, TaKk U y manueHToB ¢ Al" [22], uto MoxeT
OBITH 00YCIIOBIEHO OCOOEHHOCTSIMU TPYIIIIBI.

Amnensnbiit Bapuant C nomumopduszma G915C
BcTpeuaered y 0,02-7,8% HaceneHHs B 3aBHCHMO-
CTH OT TIOIYJIAINHN, 9aCTOTa BCTPEUAEMOCTH TE€HO-
trrra CC 6ym3ka K Hyiio [23], 9T0 U 0 ATBSPAAIN
MOJTy4YeHHbIC HAMU JIJAaHHBIC.

Yacrora BcTpedyaeMocTH ajuieds A\ MOIUMOp-
¢usma A110186299G cocrasisier 24,3-52,4% B
pasHBIX TIOMYISANUSAX, y HACEICHHS CBPONEHCKUX
crpad — 33,1%, 4TO CONMOCTaBUMO C TIOJYYECHHBIMU
HaM¥ JTAHHBIMH.

PacnipocTpaneHHOCTh-aluIelbHOTO Bapuanta T
nosumopduszma C110196387T = 12,4-50,2%, a B
eBporneiickoil monymsanuu — 37,2%, 4ToO HEMHOTO
MEHbIIIE ITOKA3aTesl, BRIABIIEHHOTO Y MPaKTHIECKU
3I0POBBIX MYXX4KH 1 y nanuenTos ¢ Al 30-49 ner,
MPOXKHUBAIOMNX B ['poTHEHCKOI 00acTH.

Boi6éoowt

Yaerora BCTpEe4aeMOCTH T'€HOTUIIOB U aJulesei
UCCHIelyeMBIX TOJIMMOP(HBIX BapUAHTOB COMOCTA-
BHMa Cped MalMeHTOB MyxXcKoro nomna ¢ Al 1-2
CTCIEHN "M y IPAKTUYECKU 310POBBIX MYXUMH B
Bo3pacte 30-49 ner.

[Monmumopguble Bapuantsl C(-509)T, T869C
rena TGFB1 u A110186299G, C110196387T rena
COL4A1 uccnenoBaiuch BIEPBbIE B OEIOPYCCKON
HOITYJISILHN.

Pacnpenenenne reHoTunoB  noaumopduizMa
C110196387T rena COL4A1 HEe COOTBETCTBOBAJIO
OXKHJaeMOMY paBHOBecHio Xapau-BaiinOepra, moa-
TOMY IOJIy4E€HHBIE JaHHBIE O YAaCTOTE paclpesese-
HUSI TEHOTUIIOB U aJljIeJiel JaHHOTO moauMopduima
HE MOTYT OBbITb UHTEPIIOJUPOBAHBI Ha MOMYJISLHIO.

3. The EDN1 missense variant rs5370G > T regulates adapta-
tion and maladaptation under hypobaric hypoxia/ T. Palmo
[et al.] // Int J Environ Res Publ Health. —2022.—Vol. 19,
iss. 18. — Art. 11174. — doi: 10.3390/ijerph191811174.

4. Association of 5 well-defined polymorphisms in the gene
encoding transforming growth factor-f1 with coronary
artery disease among Chinese patients with hypertension
/J. Xu [et al.] // Angiology. — 2015. — Vol. 66, No 7. — P.
652-658. — doi: 10.1177/0003319714547946.
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15.

16.

17.

18.

Interaction between smoking and functional polymor-
phism in the TGFB1 gene is associated with ischaemic
heart disease and myocardial infarction in patients with
rheumatoid arthritis: A cross-sectional study / Y. Chen [et
al.] // Arthritis Res Ther. —2012. — Vol. 14, Ne 2. — P. R81.
—doi: 10.1186/ar3804.

Shah, R. A molecular mechanism for the differential
regulation of TGF-betal expression due to the common
SNP-509C-T (c. -1347C > T) / R. Shah, C. K. Hurley,
P. E. Posch // Human genetics. — 2006. — Vol. 120, Ne 4. —
P. 461-469. — doi: 10.1007/s00439-006-0194-1.
Association of the tagging single nucleotide polymor-
phisms in transforming growth factor beta-1 gene with hy-
pertension in the Han nationality population in Xinjiang /
J. F. Yang [et al.] // Zhonghua Xin Xue Guan Bing Za Zhi.
—2010.—Vol. 38, Ne 6. — P. 503-5009.

TGFB1 +869 T>C (rs1800470) variant is independent-
ly associated with susceptibility, laboratory activity, and
TGF-B1 in patients with systemic lupus erythematosus
/N.P. Stadtlober [et al.] // Autoimmunity. —2021.—Vol. 54,
Ne8.—P.569-575.—doi: 10.1080/08916934.2021.1975680.
9. The rs1800471 polymorphism of TGFB1 gene, serum
TGF-betal level and chronic kidney disease progression /
K. Kili$-Pstrusinska [et al.] // Adv Exp Med Biol. —2015. —
Vol. 833. —P. 37-46. — doi: 10.1007/5584_2014_80.
Sorting intolerant from tolerant [Electronic resource]. —
Mode of access: https://sift.bii.a-star.edu.sg/index.html. —
Date of access: 24.05.2024.

Localization of the human procollagenalphal(IV)
gene to chromosome 13q34 by in situ hybridization
/ B. S. Emanuel [et al.] / Am J Hum Genet. — 1986. —
Vol. 38, Ne 1. — P. 38-34.

Polymorphisms of COL4A1 gene are associated with arte-
rial pulse wave velocity in healthy Han Chinese and Uygur
subjects / D. Adi [et al.] // Int J Clin Exp Med. — 2015. ~
Vol. 8, Ne 2. — P. 2693-2701.

1s5370 [Electronic resource] // National Center for
Biotechnology Information. — Mode of .access: https://

www.ncbi.nlm.nih.gov/snp/rs5370. — Date. of access:
24.05.2024.
AHanmu3 OSTHHUYECKHX OCOOCHHOCTEH  IoIuMophu3Ma

Lys198Asn rena suporenuna-1 /'C. H. JIeBuukuii [u ap.]
// CoBpeMeHHasl HayKa: aKTyalbHbIE MPOOIEMBI TEOPHU
u mnpaktuku. Cepusi: ECTeCTBEHHBIC U TEXHHYCCKHUC
Hayku. — 2021. — Ne 65= €. 26-30/ — doi: 10.37882/2223-
2966.2021.06.25. —edn: ACDDLY.

[Momamopdusm Lys 198 Asn rena suorennna- 1 1 pa3BuTne
cepaeyHo-cocynuctoii matonorun / H. A. beGsikosa [u np.]
// CoBpeMeHHast HayKa: aKTyaJlbHbIEC IPOOIEMBI TEOPUH U
npakTuka; Cepusi: EcTecTBeHHBIC M TEXHUYECKUE HAYKH. —
2020. — Ne'3. = C.'12-16. — edn: RWHOZW.
TlomMMOphU3M TEHOB CHCTEMBI SHIOTENMHA-1 W PHCK
scceHnranbHoN runeprensun / S1. P. Tumamesa [u ap.]
// Menuuunckass remeruka. — 2015, — T. 14, Ne 10. —
C.29-35. — edn: VXVRMP.

Investigating the association between K198N coding poly-
morphism in EDN1 and hypertension, lipoprotein lev-
els, the metabolic syndrome and cardiovascular disease
/' S. Wiltshire [et al.] / Hum Genet. — 2008. — Vol. 123,
Ne 3. —P. 307-313. — doi: 10.1007/s00439-008-0481-0.
Association of endothelin-converting enzyme and en-
dothelin-1 gene polymorphisms with essential hyper-
tension in malay ethnics / E. Salim [et al.] // Genet Res
(Camb). — 2022. — Vol. 2022. — Art. 9129960. — doi:
10.1155/2022/9129960.
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Transforming growth factor beta 1 related gene polymor-
phisms in gestational hypertension and preeclampsia:
A case-control candidate gene association study
/ X. Li [et al.] // Pregnancy Hypertens. —2018. — Vol. 12. —
P. 155-160. — doi: 10.1016/j.preghy.2017.11.010.

TGF-1 Polymorphisms and risk of myocardial infarction
and stroke: the Rotterdam study / M. P. S. Sie [et al.] //
Stroke. — 2006. — Vol. 37, Ne 11. — P. 2667-2671. — doi:
10.1161/01.STR.0000244779.30070.1a.
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DISTRIBUTION OF POEYMORPHIC VARIANTS OF THE
TRANSFORMING GROWTH FACTOR p1, COLLAGEN TYPE IV
al CHAIN AND ENDOTHELIN-1 GENES IN PATIENTS

WITH ARTERIAL HYPERTENSION
T. V. Levkovich!, T. P. Pronko’, A. S. Babenka?, O. V. Gorchakova’®
'Grodno State Medical University, Grodno, Belarus
’Belarusian State Medical University, Minsk, Belarus
JInstitute of Biochemistry of Biologically Active Compounds of the National Academy of Sciences
of Belarus, Grodno, Belarus

Background.| An important role in the development and progression of arterial hypertension (AH) is played by
the influencerof polymorphic variants of genes. The polymorphisms C(-509)T, T869C and G915C of the transforming
growth factor 1 (TGFBI1) gene, A110186299G and C110196387T of the collagen type IV al chain (COL4Al) gene,
G5665T of the endothelin-1 (EDN1) gene can contribute to the remodeling of the arterial wall.

Objective: To assess the distribution of the polymorphic variants C(-509)T, T869C and G915C of the TGFBI gene,
A110186299G and C110196387T of the COL4A1 gene, G5665T of the EDN1 gene in male patients of 30-49 years old
with hypertension living in the Grodno region.

Material and methods: The study included 204 men (65 healthy individuals and 139 patients with grade 1 and 2
hypertension). Survey data (general clinical examinations, genotyping by polymerase chain reaction) were analyzed
using the STATISTICA 10.0 program.

Results. In patients with AH and in healthy men the frequency of occurrence of the T allele of the G5665T
polymorphism was 16.8% and 13.9% (p=0.45), that of the T allele of the C(-509)T polymorphism — 34.2% and 36.9%
(p=0.66) respectively. The frequency of the T allele of the T869C polymorphism was 41.4% and 40.8% (p=0.99),
and that of the C allele of the G915C polymorphism — 7.9% and 6.9% (p=0.84) correspondingly. The frequency of
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the A allele of the polymorphism A110186299G comprised 35.6% and 37.7% (p=0.74), that of the T allele of the
polymorphism C110196387T — 46.4% and 43.8% (p=0.63) respectively.

Conclusions. The frequency of occurrence of genotypes and alleles of the studied polymorphisms is comparable
among male patients with grade 1-2 AH and practically healthy individuals.

Keywords: transforming growth factor 1, polymorphism, arterial hypertension, endothelin-1, collagen type IV ol

chain gene.

For citation: Levkovich TV, Pronko TP, Babenka AS, Gorchakova OV. Distribution of polymorphic variants of the transforming
growth factor B1, collagen type IV al chain and endothelin-1 genes in patients with arterial hypertension. Journal of the Grodno
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Jlemyk, Tarpsna IOpbeBHa. Ponb nudpoBoil peHT-
reforpagun npu NpoHIAKTHUECKUX 00CIeOBaHUIX
Opra’oB rpyaHoi kietku : MoHorpadus /T. 0. Jlenyk,
. C. T'ensbepr, C. b. Bonbsd ; MuHHCTEpPCTBO 3paBOOX-
panenus PecryOnmxu benapyce, Yupexnaenue obpaso-
BaHus "I’ pOJTHEHCKUN TOCYNApPCTBEHHBIH MEIUIUHCKUAN
yausepcuret', Kadenpa mydeBoll THarHOCTUKU U JTyde-
Boi Tepanuu. — I'ponno : ['pI'MYVY, 2024. — 126 ¢. — ISBN
978-985-595-876-6.

B monoepaguu paccmompenvt npobnemvl parneco
BbISAGNICHUSL COYUATLHO-3HAYUMBIX 3A001€6ANUL NPU NPU-
MEHEeHUU NPOPUIAKIMULECKUX YUDPOBIX PEHMeHO2PA-
Quueckux ucciredoganuii. OmpasdceHvl 803MONCHOCMU
yugposou penmeenozpaguu 8 c60e8PEMEeHHOM Gblssle-
HUU cydaes mybepKyie3a y nayuenmos ¢ 6aKkmepuoebl-
Oenenuem. Iloxkasano, umo, HecmMomps Ha umeloueecs
MHO2000pazue Memooos OUAZHOCMUKU apMeEPUdIbHOU
2unepmen3ul, OCMAalmes CIyuau ¢ HAIuYuem CyOKIuHU-
YECKO20 NOPAdICEHUsT OP2AHA-MUUEHU — 2UNepmpoghuu
71€6020 JHCeNYO0UKA cepoya ¢ 6eCCUMNIMOMHBIM eUeHU-
em 3aboneanus. OOOCHOBAHBI BO3MONCHOCIU Memood
yugposou penmeenocpapuu 6 Ka¥eCmMEEHHOM BbINOIHE-
HUU UCCIe008AHUL NAYUEHINAM 63DOCI020 U OEmCKO20
603pACMA, 6 CHUINCEHUU UHOUBUOYAILHOU U KOJIEKMUG-
HOUl 0030801 HA2PY3KU, NOJIYYEHUU 3HAYUMENTbHO20 Me-
OUKO-9KOHOMUYECKo20 3ppexma. Pexomendyemces ons
epauell 1yuesoll OUAZHOCMUKU, (Qmu3uampos, epauell
obuwetl npakmuKu u epayvetl Opyaux cneyuaibHocmetl, Ha-
VUHBIX pAOOMHUKO, 4 MaKice OJisi CMYOEeHNO08 MeOUYUH-
CKUX (haxyibmemos.
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