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BIOMAPKEPU CEPLJEBOI'O OIBPO3Y
ITPI1 APTEPIAABLHIM I'ITTEPTEH3IT

Biomarkers of cardiac fibrosis in arterial hypertension

Pesrome

Y cmammi npedcmaeaenuil ozannd aimepamy-
pu, npucsaveHuil poai miokapdianivHozo Giopo3y
6 p036UMKY pemo0en06anHA MioKaply Yy X80pux
Ha apmepianvbHy cinepmeHsiln. Y3azanivHeHO iH-
gopmayin npo cman cmpykmypu i QYHKUYil nosa-
KJAIMUHHO020 MAMPUKCY 6 HOPMIL i NnPpU NAmoJao2il.
Bidobpaxceno ocobausocmi gusgienHsa biomapke-
pis @ibpo3y miokapdy, docmynHux 01 6U3HALEH-
HA 68 YUPKYAIOWUILL KPOEI.

Knwouosi cnosa: apmepiaavra zinepmemnsis,
MiokaplianvHuill Qibpo3, NO3AKAIMUHHUL MAMPUKC,
KoJaazer, biomaprepu.

Abstract

The article presents a review of the
literature on the role of myocardial fibrosis in
the development of myocardial remodeling in
patients with arterial hypertension. Information
about the state of the structure and function of
the extracellular matrix in health and disease
is generalized. The characteristics of myocardial
fibrosis biomarkers detection in the circulating
blood are reflected.

Keywords: arterial hypertension, myocardial
fibrosis, extracellular matrix, collagen, biomarkers.

BCTVII

AprepianpHa rinepreusia (Al') B maHuii uac BBa-
JKaeThcsd HeiH(MeKIiliHOI0 maHJIeMielo, AKa BHU3Ha-
Yae CTPYKTYPY CEPIIeBO-CYAUHHOI 3aXBOPIOBAHOCTI
i cmepTHOCTi B ¢BiTi [1, 2]. AT ingykye pisHi cTpyK-
TYPHO-(PYHKITiOHAJbHI 3MiHU cepIis, TaKi AK peMo-
IeJIIOBAHHS MiOKapay, IO BKJIIOUAE rimepTpodiio
giBoro nurynouka (JIIII) i gumarariro, mopyineHHs
CHCTOJIIYHOI Ta mJiacTosiuHoi PYHKINiI, a TaK0OK PO3-
IIUPEHHSA KOPEeHs a0PTH, IIOPYIIeHHA KOPOHAPHOT'O
pesepBy [3]. OgHak MiHiManbHI 3MiHU B CTPYKTYPi
cepIisd MOKYTh CIIOCTepiraTucs BiKe Ha paHHiX era-
max pPoO3BUTKY rimeproHiuHoi xBopodu (I'X), oby-
MOBJIE€Hi 30ibIIIeHHAM BMicTy B Miokapmi pioposuol
TKAHUHU, HAKOIMIMYEHHAM KOJIAreHy i ITOPYIIIeHHAM
TpaHCHOPTY ioHiB Kaxabiiio [4, 5]. 3okpema, mo-
pyienHa piactoaiumoi Gyukrnii JIII e panuim
nepenBicaukom rimeprpodii JIIII, m1o acomirerses
4

3 miokapaianbHUM (hidpo3om y xBopux I'X [6]. ITix-
TBEPAKEHHAM ITbOTO MOYKE CIYKUTHU IIPOBeJleHa K
IIOCMEepTHAa, TakK i INPUKUTTEeBA Oiomcia miokapay,
AKa IIoKasaJia, IIo IoPAL 3 HepiBHOMIpHUM IIiaBU-
IIeHHAM MacH MioKapAy BiIOyBaeThCs IIi BUIIEHHS
00 eMHOI (ppaKIfil iHTepCTUIIaILHOTIO KoJIareHy Mio-
KapAy y MallieHTiB 3 HOYATKOBOIO TillepTeH3ieio
B IIOPiBHSAHHI 3 HODMOTEH3UBHUMU nattieHTamu [ 7].

HasasuicTtes pmiactosmiunoi muc@yHKINI 3rozom
MIPU3BOAUTD A0 PO3BUTKY AiacTOJIiUHOI cepiieBoi He-
nmocratuHocTi (CH), 110 CymrpoBOAKYETbCS 3HUMKEH-
HSAM POBTSKHOCTI IIJIYHOUKIB IpPM 3alOBHEHHI iX
KpPOB'I0 B IiacTOJIy, HiBUINEHHAM CKOPOTIMBOCTL
nmepencepab, IepeBaHTaKeHHAM ix 00’emom [6].
HoBeneHo, 110 camMe ITPOTPecyioyue PO3POCTAHHSI CIIO-
JYYHOI TKAHWHU B iHTepPCTHUIll MioKapay BU3HAUYAE
mepexin Big 6€3CMMIOTOMHOI AiacTOJIiUHOI JUCHYHK-
mii mo miactromiunoi CH, a perpec ¢ibposy moke
3MEHIIIUTHU "KOPCTKicTh Miokapay [8].
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Ha croroamimiHiii JeHb 3HAUHO POIIIUPEHO YSIB-
JIEHHS IIPO PO3BUTOK (iOP0o3Yy i poJi MisKKJIITHHHOTO
(imTepcTUIiaIbFHOTO) IIPOCTODPY, IIi3HiIIe Ha3BaHO-
ro excrparnenoaapauM marpukcom (EITM) B mipomy
mporieci [9]. Bupasuicts mporiecy hi6bpo30yTBOpeHHS
MioKapay BasKKO AOCJiIKyBaTU B yMOBax KJiHiu-
HOI MMPaKTHUKU, OCKiJIbKU IOTPiOHa Mopdosoriuna
Bepudikaiia. 30JI0TUM CTAHIAPTOM BUSBJIEHHS iH-
TepcTUuliaabuoro Gidbposy Miokapay € eHIoMioKap-
mianbHa OioIlciaA 3 ricToJIOriyHMM mOCTimsKeHHSIM.
OpHak, BUKOHAHHA IPUMKUTTEBOIL Oiomcii mos'azane
3 BUCOKMM PHU3UKOM YCKJIATHEHb, B 3B ABKY 3 UMM
pisko oOMerkeHa B ymoBax KJiniunoi mpakTuku [10].
AJnbTepHATHBOIO MOP(OJOTIYHOMY AOCIIIKEeHHIO €
BU3HAUYEHHSA MUPKYJIIOIUYNX 0i0XiMiuHNX MapKepiB
cuHTe3y i merpajmaliii KojareHy B IepudepuuHii
KpOBi.

Hocaimxenns 6iomapkepiB miokapaiaabHOro di-
0pO3Y MO3BOJISIE JAaTU HEIIPAMY OIliHKY CTPYKTYPHOIL
perkoHcTpyKIil EITM Ha pannix eranax AT, a Takox
BUKOPUCTOBYETLCSA IJsI CKPUHIHTY, HiarHOCTUKWU,
MIPOTHO3YBaHHA IIepediry XxBopoOu; Ta B JaHUU Uyac €
aKTyaJIbHUM HAIPIMKOM B KapAioJorii.

CTpyKTypa i QyHKI[is IT03aKJIITUHHOTO MAaTPUK-
cy Miokapay B HOpPMi.

YV HOpMi MioKap 3M0POBOI TIOAMHY CKJIANAETHCS
3 KiJIbKOX THUIIIB KJITHMH: KapaiomiomuriB, ¢ibpo-
0JiacTiB, eHIOTeJiaJbHUX KJITHH i KJIITHH IIagKol
myckyaarypu. IlepeBaskua OifbIIicTh KJIITUH CIIO-
JIYYHO-TKAHUHHOTO KOMIIOHEHTY MiOKapay Ipem-
craBJyieHo (Qibpobsacramu — 90-95% [11]. @yuKIisa
cepieBux (GibpobJacTiB mosisirae B IPOAYKILii ma-
KPOMOJIEKYJ MaTPUKCY, BKJIOUAIOUN KOJIareH i ro-
JIOBHIi CTPYKTYPHIi OiJIKHK, a TaKOXK PAJ IIUTOKiHIiB
i pepMeHTiIB, B TOMY UYHCJIi MATPUKCHUX METAJIOIPO-
reinas (MMII) i ix TkanunHOrO iHri6iTOopPy (TIMII),
aki BmuBaroTh Ha obopor EIIM [12]. ITosaxmaiTuH-
HUU MaTPUKC ABJISAE cOO00 CKJIAAHY CiTUYaCTy CTPYK-
TYpPY, IO CKJIAaJa€ThCA IepeBaskHO 3 OiIKiB i ByrJe-
BOIiB, 1 pOSTIAMa€eThbCA B JAHUI Yac SK KJIOUOBUI
peryJsAaTop oprauiszaiii TkaHuH i romeocrasdy [13].
Komaren — ocHOBHUII CTPYKTypHUIl (pidpuaapuuii
oimox EIIM, axkuii BUBHAUae MeXaHiuHy MiITHiCTH
TKAaHUHU. BimomMo moHan 25 pisHMX KOJIareHOBUX
0-JaHITIOTiB, KOKHUHN 3 AKNX KOAYEThCS CBOIiMU
renamu [14, 15].

EIIM miokapay mepeBaskHO HpeACTaBIECHUN KO-
garesoM I tuny (6smsbko 85%), AKUI BU3HAUAE
MOro JKOPCTKiCTh, IPYKHiCTD, i Koamarenowm III Tuny,
SAKUHM BU3HAYAE eJacTUYHiCTh. Permira Tumis KoJare-
uy (II, IV — VI) B HOpMi B ceplieBOMy M 's13i IpeacTaB-
JeHi B He3HauHiN KinbKocTti. Komarenu I i III Tumy
CHUHTEe3yIOThCA B aKTMBOBAaHUX (pubOpobacTax i eH-
JoTeJrionuTax, a iX cIiBBimHOIIEeHHS B (isiosoriu-
HUX YMOBaX JOCUTH CTA0iIbHO.

Iamum cTpyRTypHUM GiIKOM € eJacTUuH — Tif-
podinpuUii 0iNOK, IO cHUHTe3yeThcA (hibpobac-
TaMM i MJIaZKOM A30BUMMU KJITMHAMH, IO BiJImo-

€JIACTUYHOCTI.

¥ crpyrTrypy EIIM 1116 BXOATH TUIIKOIIPOTEIHN —
GubpoHEeKTHH 1 JaMiHiH, AKi 00yMOBJIIOIOTH ajire-
3it0, mirparir, pict i fudepeHnirOBaAaHHSA KJIITUH
i3a0e3meuyIoTh iX 3B A30K 3 MaTpukcoM [16]. Bosok-
Ha i KIiTUHY MO3aKJITUHHOTO MAaTPUKCY YVKJIameHi
B rejeoOpasHy cyOcTaHIIil0O — OCHOBHA pPeYOBHUHA,
110 IIpeCcTaBJisge cob00i0 MeTaboJIiuHy, iHTerpaTus-
HO-Oy(depHe 0araToOKOMIIOHEHTHE CEpPeIOBUIIe, IO
JIO3BOJISE IMO3AKJITHHHOMY MATPUKCY OyTU 30HOIO
TpaHcMicii — nmepemaui ingopmariii (curuasie) Bifg pe-
T'YyJIATOPHUX CUCTEM OpraHismy mo Kiaituu [14].

Mapkepu OajiaHcy KoJareHy OiJATbCA Ha: Map-
Kepu YyTBOpPeHH:A (cuHTe3Y) i posnany (merpanarii).
Bimomo, 110 B HOpMi mpoaykilis kojareHy ¢ibpo-
6sacTaMu BifOyBaeThcsa aKTHBHiIlle, HisK ¥OTro
Jerpagaris.

Konaren I Tuny saBise co6or0 TpucmipaabHUHA 6i-
JIOK, 1110 CHHTe3YETHCS ¥ BUTJISA 11 TOIEePeJHUKA — IIPO-
KoJIareHy, B XOJi YTBOPEHHS SAKOro BiJ0yBaeThCs
depmeHTaTHBHE BifniernieHHs N-i C-TrepMiHaaIbHUX
nponentun (PINP i PICP). ChopmoBana mMoJieKyJia
KoJjareHy I Tunmy npuegHyeTbCs 4O 3POCTAI0UOI KOJI-
nareHoBoi ¢iopuau, a PICP i PINP zanummaioorscsa
B mo3akJiTuHHi#T pigmHi. CHiBBigHOIIEHHS MixK
KinbKicTi0O Kosareny, mo HakonuuyeTbea B EIIM
i kimpkicTio PICP a6o PINP, 110 HagxoqaTs B cuc-
TeMHU KPOBOTOK, TEOPETUUYHO AOpiBHIOE 1, TOMy
3a piBHEM IIPOIMEIITHU MOKHA CYIUTH PO 3AATHICTD
¢ibpobaacTiB cuHTE3yBaTH KojareH I Tumy B HopMi
i mpu marosorii. PICP xapakTepus3yeTbcsa IepeBask-
HO Kap/JiaJJbHUM IIOXOAKeHHSIM i Mae BUCOKUI KO-
PenAiiHui 3B A30K 3 MOP(OJIOTriUHMMY METOLAMU
Bu3HaueHHsa (ioposdy miokapay [14]. Merabosism
MIPOAYKTiB CUHTE3Y KOJIareHy BiI0yBaeThCA B IMIEUiHITi:
Ha KJiTHMHAX IIeYiHKOBUX CHUHYCOIZiB € crernudiumi
pelenTopu, 3a JOIIOMOI0I0 AKUX 3IiNCHIOETHCS €JIi-
minanisg PICP i PINP 3 kpoBoToKy.

MMII mpexcraBaAOTh c000I0 ciMeHCcTBO MO-
3aKJITUHHUX IUHK-3QJEKHUX IIPOTEOJITUUHUX
depmeHTiB (eHmomenTimas), AKi 0epyTh yudacThb
B IIpollecaxX POBIMIENJeHHA Pi3HUX KOMIIOHEHTiB
EITM. IIi 6inkm eKcupecyOThCA €HAOTETiaIbHU-
MU, TJIAAKOM S30BUMM KJIITMHAMH 1 KiIiTuHaMu
¢GibpobaacTUUHOTO PAAY IPAaKTHUUYHO Y BCiX TKa-
HUHax. BOHU CeKpeTylThCsd B MiKKJIITUHHUII
MIPOCTip Y BUTJISAAI HEAKTUBHOTO IPO(PepMeHTy, II0-
TiM aKTUBYIOThCS Hif Ai€io iHIIUX mpoTeas i PyHK-
IioOHYIOTh B (isiosoriunumx ymoBax TKAHUHHOIL
nepebynoBu. Koaarenosmitnuna axtuBHicTs MMII
BHepie OyJsa BusaBieHa B 1962 pori. Ha chorog-
HimrHin geusb Bigomo 6iabmnie 30 MMII, aki B 3aiex-
HOCTi Bify cTpyKTypHu i/abo cybcTpaTHOoi crermdiu-
HOCTi posfijieHi Ha I 'ATHL MiAPOAMH: KoJareHasu
(MMII-1, MMII-8, MMII-13, MMII-18), xenarTu-
"Hasu (MMII-2 i MMII- 9), crpomoaisuuny (MMII-3,
MMII-10, MMII-11), meranoenacrasu (MMII-12)
i mem0Opanoss azani MMIT (MT1-MMIT\MMII-14).
MerasonporeiHasu (QYHKIIOHAJIBHO IIPOTUIIIOTH
TIMII, axi, He0OOPOTHO 3B'A3YIOUM aKTUBHI HiISHKYI
Ha MOJIEKYJIaX MeTAaJIONPOTeiHas3, MePeIKoI:KaioTh

5
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ix B3aemopii 3 kosarenom [17, 18].

CimetictBo TIMII ckimagaeTbes 3 4 pepMeHTIB,
10 IIPEACTABIAIOTE CO00I0 OiIKM, AKi MPUTHIUYIOTH
akTuBHicTsE MMII, 3B A3yI0unch 3 HUMHU B CIiBBij-
"HomreHHAX 1:1. ¥V crpykTtypi TIMII BuminamTs
N- i C-kinnesi gomenu. TIMII iHri6yiorsr mporeo-
JiTUYHI (pepMeHTH HMIJISXOM B3a€EMOil 3 aKTUBHUM
meatpom MMII, 3a 1me BigmoBizae aMiHOKMCJIOTHA
nocaizoBHicTh N-KiHIIEBOro momeHy iHriGiTopy.
Yirko Bupaskenoi crnernu@iuraocti TIMII gna nmes-
Hoi MMII Hemae, mpore TIMII-2 Bupakae meary
cTymiHb cropigHenocti mo MMII-2, a TIMII-1 gas
MMII-9[19, 20].

CuHTedy KoJiareHy CIPHUAITH Opo@idporenHi
daxkTOpu POCTY, B TOMY UHCJ TpaHCcHOpMYyHOUMn
daxTop pocry-fl1 (TPP-f1), a gerpamamia xosare-
HY 3ailicHioeThca wieHamu cimeiricrsa MMII [21].
IIpeacraBHUKM cimMelicTBa TpaHCPOPMYHOUUX POC-
TOBUX (paKTOpiB — Gera Oysu BumijeHi 3 Tpomb6o-
nuTiB i oxapakrtepusoBaHi Oinbiie 20 pokiB ToMYy.
ITeit pocToBuil (haKkTOP NPEACTABIECHUNA Yy BUTJIALL
n'atu isodopm [22]. IIpencraBHUKMU IIBOTO CiMeii-
CTBa BILIMBAIOTh HA 3HAYHY K1JIbKiCTh BUIiB KJIITHH
i 6epyTh yuacTh B peryJsdilii pocTy KJiTWH, iX au-
(epeHIliloBaHHSA i alonTo3y, a TAaKOXK B MOIYJIAIil
imynHOI cucremu. [:xxepenamu TPP- BBaxkaroTbca
B OCHOBHOMY MaKpodaru i MOHOIIUTH, AKi MiCcTATH
MOoT0 MOCTiliHO, ajie CeKPeTYIOTh TiIbKU NPU aKTH-
Baii[21]. T®P-B Takok MOKYTh IPOAYKYBATH i iHIITi
BUIM KJIITWUH, HANPUKJAL TY4YHi KJIITUHU, HEUTPO-
¢inm, GidpobdracTy, eHAOTEIIONUTH, €03UHODIIN,
a TAaKOK KJITHHU 0araTboX BUMAIB 3J0AKICHUX IyX-
auH [23]. V cepui maiibinbm nomupenuist TOP-B1.
OcunoBHuMEM KappaianpHUMH edexrtamu TDOP-f1 e
rineprpodis, Gibpos i amomTos, TaKOXK TAHUUA IH-
TOKiH KOHTPOJIIOE BUPOOHUITBO i ckJan EITM. 3ua-
YyImmM MexaHisamoM peryasanii cuaresy T®P-f BBa-
JKaeThcsA 3MiHA fioro (popMu 3 JIATEHTHOI B aKTUBHY.
Axrusania rena TOP-1 BigbyBaeThcda y BiamoBigs
Ha momkomxeHHa TKaHuH [21]. TOP-B nanae cBi
OioJsioriuHnii epeKT IpU 3B A3YBAHHI 3 pelenropa-
MU Ha MeMOpaHi KJIiTuHH.

Taxkum unHoM, EIIM € aKTUBHOIO CTPYKTYPOIO,
B AKi#l mocTiiiHO BimOyBalOThCS IIPOIECU CUHTE3Y
de novo il cTPYKTYPHUX KOMIIOHEHTIB i mapaJieib-
HO — iX merpapaiiii, 1o 3JiliCHIOETHCS IIePeBaKHO
3a y4JacTio (pepMeHTiB, 1110 3HaXOAUTHCA IIiJ] CKJIa/I-
HUM PEeryJsTOPHUM BIJUBOM Pi3HUX MeIiaTopiB
i muToKiHiB, MeTabOIiUHNX BIIJINBIB.

CTpyKTypa i QyHKIIiA T03aKJIiTUHHOTO MATPUKCY
MioKapAay IIpy HaToJIOoTii.

B manunii yac ak TMBHO BUBYAIOTLCS MapKepHu i Me-
xXaHisMu MiokapauaabHOro Ghibpos3y, peMoeTI0BaH-
HS MioKapay, AKi BBAsKaOTHhCA OMHUMU 3 IIPOBIAHIX
MexaHi3MiB B maToreHes3i pO3BUTKY i IporpecyBaHHi
nmiacrosriunoi HemocTaTHOCTL y mamienTiB 3 AI'[3, 15].
Ilin ¢i6bposom Miokapay poO3yMilOTh IIATOJOTIUHMIIT
CTaH, SKUU CYIIPOBOIKYETHCS HAIMIPHUM BigKJIa/1€H-
HSM KoJIaTeHy B MiOKapAi 3a paxyHOK NepeBaKaHHs
IIporieciB Horo cMHTE3y HaJ po3mnaaoM [6, 9, 24, 25].

6

OcHOBHUM HaCJIiAKOM (pi6po3y € SHUKEHHA IoAaT-
JIMBOCTi IILIYHOUKIB 3a PaxXyHOK B30iJIBIIIEHHS YHCJa
BOJIOKOH KOJIaTreHY, i IIOPYIIIeHHs HOro BJIaCTUBOCTEI.
V¥V rineprpodoBaHOMY MiOKapAi 3MEHIIIYETHCS BMIiCT
«ejacTuuHOro» KoJaremy III Tumy i 36imbIryeTnes
BMICT «JKOPCTKOTO» KoJareny I tumy.

VY pemogenoBaHHI MO3aKJITHHHOTO IPOCTOPY
TOJIOBHY POJIb BifirpamoTh TyMopaJbHO3aJIeKHi
daxTopu, cepen IKUX IeHTPAJbHEe 3HAUEHHS Ma-
otb aHriorensuH II (ATII), eagorenin-1I i anpmoc-
TepoH [8]. Anriorensun Il cTumysioe 3pocTaHHA
¢ibposy gk GesrmocepeIHbO, TAK i OIIOCEPEIKOBAHO,
yepes BILJINB Ha PiBeHb MPOQiOPOreHHUX MeIITUTHUX
darkTOpPiB POCTy, TAKUX SAK iHCYJiHOTMOMiOHMI (haK-
Top pocty-1 (IPP-1) i TOP-B1. AxTuBamnia nux ry-
MoOpaJbHUX (PaKTOpPiB cpuse mposrideparii ¢giopo-
6JiacTiB, BOJIMBA€ Ha cuUHTe3 iHTibiTOpiB IpoTeas,
aki nmpurHiuyoTs akTuBHicTs TIMII i hopmyBanus
nucbajsiaHcy B IIpoiieci mpoaykirii i gerpagaiiii Ko-
JareHy 3 WOro HAIMipHMM HaKONWYEHHSM B iH-
TepcTUIiaJbHOMY IpocTopi[9, 26]. AurioTeH3UH
II 6n1oxkye aktuBHicTh MMII, TOJTOBHUM UYHHOM,
3a paxyHOK 30iJIbIlIeHHs BUPOOJeHHA (pibpodiaacTaMu
iHribiTOpy aKTHMBaATOPY ILIasMiHOreHy-1, a KaiTuHAMN
eH0TeNIi0 — TKaHmHHOro iHribiTopy MMII-1 [27].

Taxkox OOHUM 3 TOJIOBHUX UMHHUKIB (pudOpore-
He3y € aJbJ0CTepPOH. AJIbIOCTEPOH, AK i aHTioTeH-
suH II mocuroe pict i mposidepariito ¢ibpodracTis,
a Taxko:K cuHTes (pibpobaacramu xoaareny I i I tu-
nis. Kpim Toro, ambmocTepoH 30ibITye BUPOOJIEHHS
exporenianpHuMHu KiaitTmHamu TIMII-1, a ¢ubpo-
6yiactamMu — iHTiIGiTOPY aKTMBaTOpa ILIa3MiHOTEHY-1
i TparchopmMyMaHHA POCTOBOrO (DaKTOPYy-f AK IIO-
TY:KHUX CTUMYJATOPIB CUHTE3y KoJiareHy i OJioKa-
TOPiB aKTUBHOCTI MeTaJyionpoTeinas [22, 27].

PosButky (ibposy — 3pocramuio 6inkiz EITM
cupusaTs MMII-1, akTUBHICTh IKMX CKOOPAUHOBAHA
ix Bzaemozieto 3 TIMIIL. AxruBaiis MMII npencras-
JIsie TIOUaTKOBUH eTal PeMO/IeIIOBAHHSA MiOKapay IIpu
aJanTUBHUX BiAIIOBiAAX HaA 3MiHM HaBAHTAMKEHH.
Ile, mafiuacrime moegHyETHCA 31 3BMEHITIEHHAM KOH-
meutpaliii TIMII i Beme mo pyliHyBaHHS YaCTHUHU
B3a€MO3B S3KiB KoOJIareHy i 3pOCTAaHHIO IPOAYKIIL
kosareny I i ITI Tunis [25, 28].

Takum umHOM, iHTepcTHIiaIbHUN (HhiObpo3 IPoaB-
JISETHCSA MOPYIIIEHHAM KOHIIEHTPAI[il CHPOBATKOBUX
b6iomapkepiB Qibposy miokapay mpu A, 1o mgae
MOJKJIMBICTh MOOIYHO OI[IHUTH CTPYKTYPHY PEKOH-
crpykiito EITM B rakux maiieHTiB.

Biomapkepu ¢iopo3y Miokapay B giarHocTuIri
i mporuosi aprepianbHOI rineprensii B cyuacHUX
IOCTimKeHHAX.

V mitepaTypi MIMPOKO IpeAcTaBJIeHi JaHi mocTi-
I:KEeHb, IPUCBAUYEHNX BUBUEHHIO iH()OPMATUBHOCTI
BUBHAUEHHS CHPOBATKOBUX MapKepiB MOPYIIEHHS
00MiHy KoJlareHy B JiarHOCTHUILI MiOKapAMAaILHOTO
¢ibpoay.

B maHuii yac HaKOIMYEHO UMMAJIO JaHUX IIPO
poss MMII i ix iHri6iTOpiB y po3BUTKY HedpoJoriu-
HUX, CePIeBO-CYAMHHUX 3aXBOPIOBaHb (irmemiunoil
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XBOpoOM cepidA, Kapaiomiomarii, xpouiunoi CH,
iHCYJIBTY, aHEeBPU3MU A0PTH), Y XBOPUX HA ITYKPOBUI
mia6er IT Tumy [29, 30, 31, 32, 33, 34, 35, 36, 37].

Haii6inbma KiIbKicTs pobiT IpucBAYeHa 3B A3KaM
MMII i ix i"ri6éiTopiB 3 BupasHicTIO mpoIeCciB peMo-
IeJIIOBAaHHS MioKapAy Ta ypasKeHHSM OpraHiB-mi-
mreHent y xpopux Al B pesyabrari 1ux gocigsKeHb
BCTAHOBJIEHO, 1110 y marfieHTiB 3 AI' i rimepTpodieio
JIIT miguinenunii piseas TIMP i sHu:KeHU piBeHb
MMP BigHOCHO 3mOpoBUX 0cib [12, 38, 39]. TobTO
Ha TJIi TigBUIEHOI MPOAYKIil KoJlareHy y XBOpUX
AT e BimOyBaeThcsA aJleKBATHOI MOr0 MO3aKJIiTHUH-
HOI yruaisamii, 1o mpu3BOAUTH, BiAmoBimHO,
o (hopMyBaHHA MioKapaiadbHOTrO (hidpo3y i Bigmo-
BimHiN KIiHiUHIN KapTUHI 3aXBOPIOBAHHS.

VY mocaimxenui Valente F.M. i cnisasT. 6yJ10 mo-
KasaHo 3HAUHe HifBuIlleHHa KoHIeHTpallii MMP-9
B ILJIa3Mi IPU TOCTPUX CYAUHHUX 3MiHAX BHACJIiIOK
rinmepToOHiYHOTO KPu3y B HNOPiBHAHHI 3 KOHTPOJIE-
HOIO0 rpymoio [40].

Amnajoriuni pesyabraTu 0yJsiz oTpuMaHi B podo-
tax Appel G. B. i cuniasr. i Brower G. L. B AKux ta-
KOMK IMiATBepAsKyBaBcdA aucbananc amicty MMII-1
i TIMII-1 y mamientis 3 AI'[41, 42]. ¥ mocaigxenHi
Lindsay M.M. i cuiBaBT. HA#OiJIbII 3HAYHUI CIIAL
yTuaisaiii kojJareHy BusHauaBcs y naiieHTiB 3 AT
i TJIII ma Bigminmy Bix mamientis 3 AT 6es I'JIIII.
3a JaHUMU ITUX aBTOPiB BCTAHOBJIEHO HPAMi 3Ha-
uyIi B3aemo3B a3ku pisaa TIMII-1 3 gomiaeporpa-
GivHMMU TOKa3HMKAMMU MiacTOJIiUHOI AuMCHYHKIIII
JIIII [12]. 3a pesyabraTaMu 6araTbox JOCHiTKeHb
BcTaHoBJeHo, 1o TIMII-1 Bimirpae icToTHy
pPoJib B peryJjooBaHHI cTpyKTypu i pyHKIii JIIII
i, oT:ke, € Mmapkepom (pibposy i pemogea0BaHHS
cepusa [12, 43]. 3a pesdyabraTamu emigemMiosoriu-
Horo mociaimkenus Framingham Heart Study Bcra-
HOBJIEHO MO3UTHBHI KOpeNIAIiliiHil B3aeM0O3B I3KU
Bmicty TIMII-1 3 mapamerpamu rineprpoddii JIIII
i 3BOpoTHIi B3aeM03B a3Ku akTusHocTi TIMII-1
3 cucrosiunoio pyariiewo JIII [44]. Anamoriu-
Hi pesyabTaTm OyJM OTpPHUMAaHI B JOCTimKeHHI
Wang Zuo Lei, me sualifeHi 3BOpPOTHI KopessIrii
mixk piBaem TIMII-1 i pparmiero Bukuny JIII, mpu
IIBOMY XBOPi 3 MEHIIOI0 (PPaKIliel0 BUKUAY 1 0ilb-
o0 TpuBaJicTio (idpuaAlii mepeacepab Maau
O0inpmm Bucoki 3HavenHa MMII-9 [45]. ¥V mocai-
mxenui Ahmed S. H. i ciBaBT. 6yj10 BCTAHOBJIEHO,
1o 36iabimernasa TIMII -1 mae BUCOKY Uy TJIUBiCTH
i cmenu@ivHicTh A1 IPOTHO3YBAHHS MiaCTOJiUHOI
nucdyHKIii y mamienTtis 3 AT [46].

VY npoekTti ASCOT BCcTaHOBIEHO, IO BMiCT ITUP-
ryaoounx MMII-1 i TIMII-1 B kpoBi xBopux AT
3 TJIIII cyrTeBO BimpisHAOCS Bif, KOHTPOJIIO, IO
I03BOJIMJIO aBTOPAM 3aIPOIIOHYBATA BUKOPUCTAHHS
mocJimKyBaHUX O6ioMapKepiB K cyporaTHux ToO-
YOK y IMAIi€HTiB 3 BUCOKHM CEPIEBO-CYIUHHUM
pusukxoM [47]. ¥V cBoemy nociimsxenni Hopps E. i crmi-
BaBT. BCTAHOBUJIU, IO y marieuTiB 3 Al mpu pos-
BUTKY KOHIIEHTPUYHOI rinmeprpodii piens TIMII-1
Kopesiroe 3 macoio JIIII i crynmerHem giacTosiunoil

Iuc(YHKILII, 3 TiABUIIIEHHAM apTepiaJbHOI JKOPCTKOC-
Ti [48]. OnHakK B siTepaTypi TaKoK € JaHi Ipo pobo-
T, AKi He oTpuMaJiu monibHmMx pe3dyabraris [49].
YV nmocaimsxenui Gai X., mpucBSYeHOMY BUBUYEHHIO
nokasHukiB Gibposy miokapay y 881 xBoporo AT,
nokasauo, mo MMP-9 rpae BaskJIuBYy poJb B IIa-
TOTeHe3i apuTMii IIpm peMojeiOBaHHI cepiisa IIpu
AT'iy namienriB 3 migsuiieaum piBaem MMII-9 pu-
3uK Gibpinanii npexcepas 6yB 3uauno Buie [50].
B po6ori Li M. piserr MMII-9 ominioBaBcs B 3a1€:K-
HOCTI BiJ 3HAUEHb IIPU Pi3HUX cTamiAxX (Qiopumasaiii
nepencepas mpu Al [51]. ¥V Bcix rpynax 3 pi6puiis-
miero piserr MMII-9 6yB Bullle, IPUUOMY IIPEBAJIO-
BaJia rpy1a 3 iziomaruunoio PII.

Ha cporopmimiuiii geHbp y 6araTbox IOCJIiIsKeH-
HAX IOKasaHa 3HauHa posb TOP-f1 y dopmyBanHi
pemonenioBaHHs Mmiokapay JIII mpu AT gpaxramu
Ipo Iioro moTy:kHi rimeprpodiuni i mpodidporenHi
edexru. 3 giero TOP-B1 nos's3yoTs GopMyBaHHS iH-
TepCTUIiaJbHOr0 (PiOPOo3y i SHUIKEHHS eJaCTUYHUX
BJIacTUBOCTell Miokapay Ta cyaus npu Al [562, 53].
V¥V cBoemy mocaimskxenHi Loperena I.L. i cniBaBT. Bu-
3Haunau, 1o TAP-B1 TicHo KopesrroBaB 3 Iporpecy-
BaHHaM rineprpodii JIIII y namienTiB 3 AT i 3mar-
Hui peryamoBatu aktuBHicTs TIMII-1 [54].

V mocaimsxkenui Fukuda N. Busmauena axrtusa-
uia cuatesy TPP-f1 ma 3pocTanHa apTepiaabHOTO
TucKy [55]. Bimomo, 110 TPP-B1 3pocrae 6inbin HidK
B 3 pasu y naiiertis 3 Al Ha BigMiHy Biz 3M0poBUX
oci6. Tako:x, y naiieuTiB 3 Al BusBIeHO 36i/IbIIIeH-
Ha KoHIeHTpanii T®P-B1, o Kopestoe 3 MapKepoM
aKTHUBHOCTI mpoaykIlii kosareny Tuny I [56].

Suauenna TPP-f1 B piarmocrurmi giacrosmiurol
mpucyukiii JIIT opu AT 6yixo BuBueno Fumitaka
Kuwahara et al. 8 2002 p. B ekcriepuMeHTi Ha IIy-
pax 3 mTyuHo cTtBopeHoi Al', askum Oy BBeIeHi
auTu-TPP-1 HetiTpanisyroui auTurina. Bysio Bera-
HOBJIEHO, IO BBeIEeHHS HEUTPaJIi3yIOUunmX aHTUTILJI
TIPU3BOAUJIO A0 3BOPOTHOTO PO3BUTKY AiaCTOJIiUHOL
nucdyHKII 3a paXyHOK 3HUIKEeHHSA MioKap/IiaJbHO-
ro ¢ioposy i yrBopenus kosareny 1 i IIl Tunis, B Toit
JKe uac, He BILIMBAIOUM Ha TimepTpogdiio Kapaiomioru-
TiB. OTpuMaHi faHi B IbOMY IOCJiAKEHHI miaTBep-
IKYIOTh, 10 TAP-f1 Moke BUKOPUCTOBYBaTHUCA
B miarmocTulli MmiokapauaabHOro Gidposy [53].

Y mocaimxenni Ramon Querejeta et al. Bcra-
HOBJIEHO CUJLHUHN KOPeJAIiHNNA 3B A30K MixK
MiokapaianbHUM (PiOpo30oM, TiCTOJIOTiIYHO OIliHe-
HuM npu Oiomcii miokapay i cupoBaTKOBUM PpiB-
HeMm PICP y nmanienri 3 AT', npuuyoMy BUSHAUEeHHS
OCTAaHHBOTO OyJio OinbHI iHGOPMATUBHUM B OU-
depeHIliiiHill HiarHOCTHUIIL CTyHeHsS BUPaKEHOCTi
MiokapamaiabHOTO (PiOPO3Yy B HMOPiBHAHHI 3 €XO-
Kapaiorpadiuaum meromom [57]. Anasnoriuni pe-
syabTaTu 0yau orpumani B gocaimsxenHi P. Collier
et al., me Bcramos.eHo, o npu AT pisers PICP mocTo-
BipHO BUIIlE, Hi’K Y HODMOTEH3MBHUX NAIi€HTiB [58].

V nocaimxenni Mesut Demir et al. scranosuin,
10 BusHaueHHA KoHIeHTpaIii PICP B mepudepuu-
Hifl KpoBi MO’Ke CJIOYKUTU AIarHOCTUUYHUM Map-

7
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KepoM HasaBHOCTI rimeprtpodii i miacrosiunoi guc-
dyuaknii JIII y mamienTis 8 AT [59]. V mocaimsxenni
Macias-Blanco C. et. al., 6y/10 BUsIBJIEHO IPAMUI KO-
PeNAiiHNi 3B 130K BUCOKOI'O CTYIEHA MisK IUPKY-
JmunM 0iomapkepom Metabosaismy Komareny PICP
B CMPOBATIIiI KPOBi i iHgekcom macu miokapay JIIII
(r = 0,631, p < 0,0001) i mizx PICP i giactosiunoro
nuchyHKIiero y maiienTis 3 AT [60]. ¥V Toii ke uac,
B nocuaim:xenHi SILVHIA 6yio mokasaHo, 1110 piBeHb
mapkepy PICP me 3aie:xas Bif cTyneHsa rimepTpodii
JIIII [61]. B iHmumx mociimKeHHAX BifsHaueHO, IO
O0isBIIT BaroMuM (paKTOPOM 3a PiBHEM KOHIIEHTPAILil
PICP B nmyasmi € HasgIBHICTB AiacToriuHOI TUCHYHK-
il JIII [62, 63]. ¥ matfieHTiB 3 IIyKpoBUM JiabeToM
II Tuny HaaBHicTE giactosaiunol guchyukiii JIIII Ta-
KOK CYIIPOBOKyBaJiacs eseBarlieto pisasa PICP [64].

¥V mayxkosgiit poooti Konecauka M. FO. 6yJio moka-
3aHO, 1110 ¥ 40J0BiKiB 3 AI' B TOpPiBHAHHI 3 TpaKTHUU-
HO 3JOPOBUMM YOJOBiKAMH pPEEeCTPYBaBCS IOCTO-
BipHO BuIinuii piseHb C TepMiHaabHOTO (hparMeHTa
npokoJjareHy I Tumy, 1110 MaB IIPOTHOCTUYHY ITiH-
HicTh Ha erali BuABJeHHA JoKJaiHiuHO0I CH y Takux
namieHTiB [65]. 3a mizcymMKaMu KJIIHIYHOTO JOCJTi-
mxeHHs piBens PICP, TIMII-1 maB mpeguKkToOpHY
IMiHHICTH 100 PUSUKY IPOrpecyBaHHs (Piopuasairii
nepenacepas y narmienTtis 3 Al'. Tak, pusuk mepexony
apuTMmii B XpoHiuHY opMy 36iJbIITyBaBCsI IPU KOH-
menTrpaiii PICP mouaz 128-133 ur/mui (Se 70-73%

i Sp 62-75%), npu xoumentparii TIMII-1 menI
490 ur/ma (Se 67-78% , Sp 69-75%).

Psang mposemeHux [gociifKeHb MHOKasye B30iJb-
mienHsa KoHieHtpalii PICP B cupoBariii Kposi
xBopux XpoHiuHow CH 3 mepeBaskHO CHCTOJIUHOIO
nuchyukitiero. I[Ipuuomy piBens PICP KopesoBas
3 poamipamu JIIII, yacom isoBosemiuHOrO po3cia-
OJIeHHSA i TOBIITMHOIO CTiHOK [66].

TakuM YNHOM, BUSHAUEHHSI CUPOBATKOBUX Map-
KepiB IIPOIECiB KOJJIareHOyTBOPIOBAHHS JO3BOJISE
3 BHCOKOIO JOCTOBiPHICTIO CYyAUTH IIPO CTYIIiHb BU-
pakeHoCTi MiokapauaJbHOTO (PiOPO3y y IaIlieHTiB
3 AT

SARJIIOYEHHA

Ha choropuinruiii uac moBegeHO, IO CTPYKTYP-
Ha 1mepe0ymoBa eKCTPAIIeI0JIAPHOI0 MAaTPUKCY Mio-
Kapay Bifirpae HaWBaKJIMBiIlly pPoJib B IaToreHesi
peMoeIlOBaHHSA MiokKapAy y IallieHTiB Ha apre-
piansHy rimepreusiro. BuBueHHA piBHS OioMapke-
piB 00MiHY KoJsiareHy i ()iOpO30yTBOPEHHS € OAHUM
3 HAWOIJIBIII JOCTYIHUX Ta iHPOPMaTUBHUX METO/IiB
BUBHAUEHHS IOPYIIEeHHA aucOaJaHCy B CHUHTe3i
i posmazmi KojareHy, IO HO3BOJUTH OITHUMi3yBaTu
PaHHIO JiaTHOCTUKY i BUBHAUUTU TaKTUKY BeIeHHS
IUX IaIlieHTiB.

KoudikTy iHTEepeciB HeMae.
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