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BB KapaionpoTeKTOPiB HA NPoTea3sHO-IHriGiTOpHUil noTeHwian
KpPOBi Ta cepus WYpiB 3 aJpeHaJiH-iHyKOBaHOIO ileMicio Miokapaa

B.A. I'lapouix', O.E. I.l.laynbcuca', JLM. Isuenko’, Al Illeeuoea’

"113 «/Ininponemposcexa meduuna axademis MO3 Vipalnuy, [Tninponemposcek, Yipaina
? ninponemposcexuii depoxrcasnuii azpapro-exoromivnuil ynisepcumem, Jninponemposcsk, Vipaina

[NpoBeere KOMIUIEKCHE JOCTUDKEHHS BIUTHBY KOPBITHHY Ta AOKCHUMKNIHY Ha disionoriyxuit crau i nporeasto-inriGitopunii 6anasc
KPOBI Ta CEpLEBOr0 M’ A3y Y IIYPIB 3 AIpeHATIH-IHIYKOBAHOIO illleMicio Miokapaa (AIM). AKTHBHICTE MATPHKCHHX MeTalonpoTeinas 2 Ta 9
(MMI12 Ta MMI19) BH3HA4YeHO METOAOM €H3HM-3HMOrpaii, akTHBHICTE TpHNcHHonoAiGHKX exsumis (TTIE), pisens ansda-1 inribiropa
nporeinas (I11) Ta ansha-2 maxpornoGyniny (a2-MI') — MeToaaMu CNEKTPOPOTOMETPHUHOTO AHANI3Y 3 BHKOPHCTAHHAM CrcLMiuHOro
cvberpary. 3a AIM nopyuiy€rscs npoTeasHo-iHriGiTopHMii noTexlian Kposi Ta cepueBoro M's3a. Y miasMi Kposi MiIBHITYETHCA AKTHE-
uicte MMIT9, npoMMI19/2 Ta pisens ITT1 Ha Tai Heaminnol akrusHocti MMII2. Axtushicts TIIE Ta pisens ITT1 y nrypis 3 AIM ne ami-
HIOKOTBCA, A1E 3HWKYEThCA piBetb 02-MI™. ¥ cepueomy M’ a3i, HaBnakH, 36inbiryeThes akTusdicts MMI2 Ta pisens IIT1. 3acTocysanna
KOPBITHHY CrpHsA€ BiaHOBNcHHIO pisis MMIL, ane nopywmye Ganauc cucremu TIIE/III1-02-MI". 3a BIUIMBY AOKCHUMKNIHY GNOKy€THCH
axTHBHICTE MMI9, 3na4H0 3mikyeTses akrvenicts MMIL2, wo cigunTs npo iHriGyBansHuii BIUMB LLOTO MpenapaTy Ha aKTHBHICTH
J0CTUDKYBAHHX MATPHKCHHX MeTanonporeinas. 3po6ieHo BHCHOBOK NMPO NEPCNEKTHBHICTh BH3HAYEHHA MpoTeasHo-iHribitopHoro Ganancy
M1 4ac AOCHUDKEHHA epeKTHBHOCTI il apMakonoriuHHX npenaparis.

Kmiowosi crosa: anpeHaninoba ilemia miokapaa; inriGitopu npmwo{li:cy; MaTPHKCHI METANoNpoTeiHAIM; KapAiONpOTEKTOPH
The effect of cardioprotectors on protease-inhibitory potential
in blood and heart of rats with epinephrine-induced myocardial ischemia

V. Paronik’, O. Shaul’s’ka’, L. Diachenko?, A. Shevtsova'

! Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine, Dnipropetrovsk, Ukraine
*Dnipropetrovsk State Agrarian and Economic University, Dnipropetrovsk, Ukraine

Coronary heart disease is one of the major causes of illness and of deaths in Europe, therefore the definition of the signaling pathways
involved in cardioprotection represents a challenging goal in order to discover novel pharmacological approaches. One of the mechanisms
included in the implementation of signaling methods is proteolysis, so the aim of our study was to study the balance between activity of the
proteolytic enzymes and their inhibitors in the experimental myocardial ischemia of rats and the impact of corvitin (C) and doxycycline (D)
on these parameters. Ischemia was induced in Wistar rats by the intraperitoneal injection of epinephrine at a dose of 0.2 mg/100 g of weight
during 10 days. All animals were divided into 4 groups: 1 — control (8 rats), 2 - rats with epinephrine-induced myocardial ischemia (EIM,
n= 10), 3 - rats, which were entered C after completion of epinephrine injections (n = 10), 4 — rats, which accepted D during 6 days after
finishing of epinephrine injections (n = 10). The electrical activity of the heart was recorded on an electrocardiogram (ECG). Activities of
matrix metalloproteinases 2 and 9 (MMP2, MMP9) were studied by enzyme-zymography, the activity of trypsin-like enzymes (TLE), levels
of alpha-1 proteinase inhibitor (IP1) and alpha-2-macroglobulin (a2-MG) in the blood and the heart were determined by spectrophotometric
methods. The experimental results suggest that epinephrine injections lead to changes in the ECG typical for ischemic myocardium. The data
obtained showed that the protease-inhibitory balance in the blood and in heart was disturbed. Activity of MMP9, proMMP9/2 and level of
IP1 increased in blood plasma of rats with EIM, but activities of MMP2, TLE were unchanged in this group. In the heart muscle the activity
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of MMP2 and level of IP] increased. Administration of C resulted in the recovery of MMPs level, but disturbed the balance in the system
TLE/P1-02-MG. Administration of D blocked the activity of MMP9, significantly reduced the activity of MMP2, which testifies the
inhibitory effect of this drug on the activity of matrix metalloproteinases. Based on these results, we conclude that definition of protease-
inhibitory balance in the blood plasma of patients with coronary artery disease is promising as an additional diagnostic complex and for

monitoring of the effectiveness of therapy.

Keywords: epinephrine-induced myocardial ischemia; inhibitors of proteolysis; matrix metallopreoteinases; cardioprotectors

Beryn

Imemiyna xBopobGa cepus (IXC) — cepiiozna nmpobnema
cyyacHocTi. Hespaxaloun Ha IocArHeHHA y npodinakTaui a
po3pobnenHi niKyBambHUX 3axonis, [XC 3amauaerses Haiino-
LIHPEHIIHM 3aXBOPIOBAHHAM Ha TUTAHET, JilepoM 3a yacTo-
TOK YCK/IaJIHEHb | CyMHOT Me[IMuHoOi craTHcTHiH. [lna 3axmc-
Ty MiOKap/ia B YMOBAX illiemii 3acTocoBytoTs (hJapMakosIorivHi
npenapati, AKi MAIOTh PI3HOMAHITHI TOYKHM Aii Ta epexTH
BIUIMBY, 06’ €/1HaHI MiA 32rabHOI0 HA3BOIO «KAPIIONPOTEKTO-
pi». Cepen npenaparis i3 Kap/1iONPOTEKTOPHOO MLi€H0 BEJIHKY
yBary npueepTaioTh GioduiapoHoin keepueTHH i aHTHGiOTHK
nokcrmknii. O6uIBa npenapati BONOMIFOTE AHTHOKCHIAHT-
HHMH, NPOTH3ANATLHAMH Ta LHTONPOTEKTOPHHMH BIIACTHBO-
cramu (Malik et al,, 2013), wo cnpuse 3MEHINEHHIO YLIKO-
XKeHb KapAiOMIOUMTIB 33 YMOB iluemil Ta BiIHORNEHHIO iX

iOHATbHOI aKTHBHOCTI miciA iHdapkTy Miokapna
(Aljavi et al., 2012). V 38’m3ky 3 ™M, mo Giodumasonoimu
,nmmmmcrpynypyncmmniunmuhoxmwpiﬁ
(opranen, fki moCTAYAOTH Gummy HaCTHHY eHeprii y
KIITHHAX), iHTepec GaraTboX JOCHITHHUKIB MPUKYTHil 10 No-
YKy PallioOHANTbHOMO Ta e()eKTHBHOIO 3aCTOCYBAHHA LIMX
npenaparie y JNiKyBaHHI CEpPLIEBO-CYIHHHHX 3aXBOPIOBaHbL
(Testai, 2015). B excrnepuMeHTax i3 JOCHUDKEHHA BIUTHBY
Pi3HHX Kap/IiOTPOTEKTOPIB Ha CTaH CepleBoro M's3a mij uac
MozemoBaHHA iweMii abo penepdysil y UypiB N0BEAEHO Mo~
IUTHBHHI edeKT cuHepriyHoro BHKopHcTaHHA GiognasoHo-
iny enikarexiny pasom i3 aoxcuimkninom (Ortiz-Vilchis et al.,
2014). Sk BBKAIOTHL ABTOPH LHOTO IOC/IDKEHHA, 3HIDKCHHA
30HH IH(ApPKTY 33 YMOB KOMIUIEKCHOIO 32CTOCYBAaHHA 3a3Ha-
YeHHX TpenapariB TNOB's3aHe 3i LUBHIIIMM BUTHOBIEHHAM
CTaHy MITOXOHIpIH i MOCTAYaHHAM eHepril y 30HY YLIKOJ-
JEHHA MiOKapaa.

OcransiM 9acoM 3’ SBHIHCE nyﬁnixmm. B AKHX 0broso-
PHOETBCA 3ATHICTH Mpenaparis i3 KapaioNpPOTEKTOPHOIO Ai€io
BIUTHBATH HA AKTHBHICTh MATPHKCHHX METANONpoTeiHas —
eHsuMiB, mo GepyTs yuacts y necrabinizauii Ta pyiiHyBanHi
arepockiepoTyHol GMALIKM Ta Mpouecax aurioreHesy
(Rodriguez-Granillo et al., 2011, Deleon-Pennell et al., 2015).
Cepen TphOX NECATKIB BIIOMHX HMHI MAaTPHKCHHX METalo-
npoteiHas HalGUIbLTy yBary B Kapjionorii NMpHILIAIOTH
MMI12 ta MMIT9, a6o xenatunazam A ta B. YcraHorneso
iX MaToreHeTHYHE Ta JIarHOCTHYHE 3HAYEHHA Y PO3PMBI o
KpHILKH HecTablTbHOI aTepockneporHunoi 6nauku (Baggen
et al., 2016) Ta npouecax NocTiHGapKTHONO PEMOAETIOBAHHA
nisoro uwtyHouka (Miinch et al, 2016). IMouryk kapmio-
MPOTEKTOPHKX Mpenapatis, B OCHOBI MiKyBaThHOI il AKX
NEXUTh PerymOBATLHHI BIUIMB Ha aKTHBHICTL MAaTpHKC-
HerpaTyBaTbHUX (EPMEHTIB, YBDKAIOTH MEPCHEKTHRHUM
HANpAMOM (apMakoKopeKilii CepLieBO-CYIHHHHX 3aXBOPIO-
Bahb (Lizotte-Waniewski, 2015) i TpancrnanTonorii (Malik,
2013; Ozcinar, 2014). ¥V pesxix cTaTTaX NOKA3AHO 3HVKEHHS
axtusHocti MMIT 3a aii nokcmmxniny (Oliveira et al., 2016),
ane HOro BIUIMB Ha 3araibHMil NpoTeasHO-HTIGImopHHuit

MoTeHUja! KPOBi T4 CEPLEBOrO M’A3a MiC/A BUNAIKY imemil

MPakTHIHO He pucBiTnenwi. 11lo crocyeThes KopBiTHHY, TO
naHi nmnocmpomm-omﬁ'oclm.nonomynmpmamn pm—
HOBArH B CHCTEMi «TPOTeois — aunnwmonn» CynepewBsi
Ta notpebyloTs peTenbHOI neperipky. Bisnauenns Ganancy
MDK MpoLecamH npormoni:iy Ta #oro raneMyBaHHs 3a i
iHri6iTopiB B YMOBaX itemii Miokap/ia MOE HallaTH KOPHCHY
mtbopmal.ulo CTOCOBHO GIOXIMIYHMX MEXaHiIMIB YUIKO/DKEH-
HA KITITHH i paLiOHANLHOMO 3aCTOCYBAHHA KapliONPOTEKTOPIB.

Mera crarTi - Bi3HaUHTH 3MiHH (YHKIOHATLHOIO CTaHy,
AKTHBHOCT MATPHKC-IerPaTyBATTLHIX d)epuem T2 iX iHri6i-
TOpIB B yMoBax imemii mompna Y LIypiB, OLHATH BIUTHB Ha
3a3HaYEH] NOKA3HHKH KOPBITHHY Ta AOKCHLIAKITIHY.

Marepian i meToan gocnimkens

Iiemilo Miokapaa MozemoBanM y LIypie niHii Bicrap 3a
cxemolo, sanponososanolo JLJI. Xigiposowo (Hidirova,
2010), 3rizno 3 axoro anpenaniy (0,2 mr/100 r macu) yBosu-
ma mimukipso ynpoaosxk 10 ni6. Cepenna Maca J0CTiIHHX
TeapuH cknajana 195 + 5 r. Llypie noaimwm Ha woTHpH
rpyni: I rpyna — xonTponmsHa (n = 8, uypam yBOIHIH
disionoriunmit posunn), II — wypu 3 anpeHanis-iHxyko-
BaHolo iwemicio Miokapaa (AIM, n = 10), IIl rpyna micna
moaemoBaHHA AIM otpumysana kopeituH (K) ynponosx
5 mi6 BHYTPIIIHBOYEPEBHHHO 32 TAaKOK) CXEMOIO: Mepma
noba — 5,2 mr/100 r; apyra Ta Tpera — no 3,5 mr/100 r, ver-
Bepra Ta m’sta — no 1,8 mr/100 r saru Teapusn. YV IV rpymi
urypie 3acrocosyBani aokcHIMKiH (JI) micns Moaemogas-
HA AIM, sxuii yBomwi nepopaibho y 103i 3,5 mr/kr. Tsa-
PHH YTpPHMYBalH Yy CTaHJapTHHX ymoBax Bisapito /I3
«JIHinponeTpoBCchka MeaMYHA akajaeMif» (Temmeparypa
noBiTps 22 £ 2 °C, KO/IMBaHHA CBiT/10 / TempaBa — 12/ 12 ro-
H). YNIpoaoBK eKCrepHMeHTY TBApHH TPHYI 3BAXYBAIIH:
Ha MOYATKY eKcrnepuMeHTy, micia Habyroi AIM ta nicna
3aKiHYeHHA JiKyBaHHA. HanpukiHui eKcrnepuMeHTy OLiHIOo-
BaTH QYHKUIOHATLHUH CTaH MiOKapa 3a IaHHMH eJeKTpo-
kapaiorpamu (EKI) y mpyromy craHzapTHoMy BilBeleHHi
3a JIONOMOTOI0 KOMIT'IOTEpHOTO eneKTpokapaiorpadiasoro
kommekcy CardioLab 2000 (XAl-Menuka, Xapkis). Buse-
JIeHHA TBapHH 3 €KCMEPHMEHTY MPOBOJWIM BIANOBIIHO 10
3axony Vipainu Ne 3447-1V in 21.02.2006 p. «Ilpo 3axuct
TBAPHH BiJi AOPCTOKONO TIOBODKEHHA. SK 3HebomopanbHmii
npenapar 3acTOCOBYBATH TioneHTan HaTpito (40 MKr/kr).

Jlna GioxiMiYHOrO aHaNi3y BHKOPHCTOBYBAIH IUIa3My Ta
€KCTPaKT PO3YMHHHX OLKIB CEepLEBOro M'A3a eKCTiepHMeH-
TANBHHUX TBAPHH, AKHH TOTYBAIH 33 CXEMOIO, OIMHCAHOMD
pasiwe (Paronik et al., 2015). Y aocniaHux 3paskax BH3Haua-
7 aKTHBHICTh MATPMKCHHMX Metanonporeinas MMIL2 Ta
MMIT9 MeTonoM xenaTus-3uMorpadii B Hawmif Momudikaui,
PO3paxoByHOYH aKTHBHICTH MpodopM i 3pimix dopm 3asHaue-
HHX €H3MMIB BUIHOCHO KUIBKOCTI OUKa y MOCIUDKYBAHHX
3paskax, AKy BH3HaYamM MetbaoM Bpendopn. AKTHBHICTD
TprmcnHonoaibHux exwsumi (TITIE) Bi3nawami 3a posmen-
TleHHAM cHHTeTHYHOrO Oe3bapeHoro cyberpary N-Gemsoin-

DL-apriHin-4-napaHiTpoaHiTiAriapoXIOpHay 3 YTBOPEHHAM
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[-HITPOAHIMIHY JKOBTONO KOJILOPY, PEECTPYIOMH CTYMiHb 3a-
daprnenna Ha doromerpi (Human, HiMeyuuHa) 32 JOBKHHH
xeiri 410 um. Konuentpauio al-inribitopa nporeisas (al-
) Ta a2-maxpornoGyniny (a2-MI") BisHauamM 33 Mikpo-
sapianTom metoxy Bepemeenko (Veremeenko et al., 1988).
Jlaui aHanisyBanm 3a aonomoroio nporpam Statistica ta
Sorbflil TLC. BpaxoByiouM HeBeJHMKY KUILKICTh LIYpIiB Y
KOXHIA rpymi, ana cratuctudHoi 0Opobxu pesynbTatiB
JOC/TDKEHHA 3aCTOCOBAHO HeMapaMeTpHYHMH aHanis, B
AKOMY BipOriAHICTE Pi3HMLI OLIHIOBA/IM 32 KpuTepieM Man-
Ha — YiTHi. BiIMiHHOCTI MiX BETMHHAMK B KOHTPOJIBHIH i
JocniaHil rpynax BU3HABAIH fOCTOBIpHMMH 3a P < 0,05.

PesyabTaTh T2 ix 06rosopenns

3a pesyneTaTaMM MOJEMIOBAHHA APEHATIH-IHIYKOBaHOT
lemil MioKap/ia BCTAHORJIEHO, IO TIC/s iH' €KL npenapary
YTIPOZIOBAK 10 1i6 y TRapuH mocrep:ra:m TPHTHIYEHHA NoBe-
TIHKOBHX pealcum uepes nonpmcmu t]mmoro CTaKy (ana-
Tif, MJIABICTD, TAXIKAP/iA, 3aHIMIHHA KIHLIBOK ITIC/IA iH’€KLIH,
aucyHKLIA ce4oBoro Mixypa). CMepTHICTE B eKCNepHMeH-
500 ~
450 A
400 -
350

YacToTa CePLICBHX CKOPOYeHb,
ya./xs

300 -
250 -
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I'pyrH eKcriepHMEHTANbHHX TBapHH

TalBHHX Tpynax TeapuH ckiana 18%. Enextpodizionorivmi
NapamMeTpy MIOKap/ia Y TBapHH NEpeBipAd HANMPHKIHLI ek-
cnepuMenTy 3a aonomoroio EKIT y apyromy crannaptaomy
BilBeneHHi. Y nepuuii rpymi mypm nokaziuky EKI™ Bizno-
BUIATH 3HAYeHHAM, HaBeaeHuM Y mitepatypi (Karkishhenko,
2010): sincyTHiii 3ybews Q, 3ybews P — nosurusmuii, 3ybeus S
onpazy nepexomuB y T, dopmyroun iHrepsan S-T. Ammii-
Tyna 3ybua R cknanana B cepemupomy 0,61 + 0,01 MB, a 3y6-
wa T — 0,25 + 0,01 mB. Yacrora cepueBux ckoposess (YCC)
craHoBina 349,4 + 7,8 ynapa 3a xeuwmHy (ya./x8) (puc. a).

3a manumu EKT, y 60% ekcriepHMEHTAILHHX TBAapHH
Mic/A 3aKiHYeHHA iH’eKLiH aapeHaniHy 3adikcoBaHo HabyTy
iluemilo Miokapaa, npo WO CBITYHMTHL enepailia cerMenTa ST
BimHOCHO i3ominii (puc. 6). Y mpyrili rpyni TBapmH
cnocrepirany niasuuenHs YCC wa 20% sinsocHo rpymH
KOHTPOJTIO, 3MiHHM aMIuliTy i 3y6us R Ta enepauilo cermen-
ta ST pinocHo izomimii ma 1,90 + 0,11 mm. 3yGeus S
3/IHBACTBCA 3 NO3MTHBHMM 3yOuem T, posumpioeTsea cer-
meHT ST, wo roBopuTs Npo GOpMYyBAHHS 30HH TPaHCMY-
PaNBHOIO MOLIKO/KEHHA M’A30BHX BOJIOKOH YHACHIIOK
rOCTPOro NOPYIIEHHA KOPOHAPHOI0 KPOBOILTHHY.

V .20 MM/MB, :unu.uncn-

- 100 Mm/c.

Pic, YacToTa cepueBHx cKopoyieHb (d) Ta eleKTPoKapiorpamMH (6) eKcnepHMeHTAILHHX TBAPHH:
1 — KOHTpONBHA rpyna, 2 — UIYPH 3 aApeHaNniH-iHIYKOBaHO iwemico (AIM), 3 — uypu 3 AIM nicns BBeIeHHA KOPBITHHY,
4 — BBE/ICHHA JOKCHLMKIIHY micns HaGyToi AIM; *** — siporiaHa pi3HHUA NOPIBHAHO 3 NOKA3HHKAMH KOHTPOJIBHOT
rpynu 3a P < 0,001, §§§ — Biporinua pisHuua pigHocHo rpynu AIM 3a P < 0,001

IMicns nikyeanxa y teapus Il ma IV rpyn nokasuuku
UCC noBepHy/MCh [0 3HAYEHb KOHTPOJIGHOI IpYNH
(BimnosimHo, 378 + 13 Ta 398 + 18 ya./xB). OtpuMaHi pesyib-
TATH Y3ro[DKyIOTECA 3 aHHMH iHumx asropis (Hushmatov et
al., 2015), 3riHO 3 AKMMH AHTHOKCHIAHTH JAK0Th ABO(Da3HHI
IOHOTpONHHHA epeKT Ha CKOPOYYBATLHY AKTHBHICTE MAruIAp-
HOMO M’s3a LIypiB, melmlylﬂﬂqaclmymximpnii Taxuii
edexr moxe OyTM noB’ssaHumil 3 almmawuo P-a.upeuo-
peuenTopa, 30UbeHHAM UAM® i Ca™y xapmomomm
AHTHapHTMiYHa 1is Moxke GyTH nop’ssaHa 3 uonynxwao
(hyma.uoaamum aKTHBHOCTI ua'lplcsm i KA/IBLIEBMX KaHAMIB
y KapaioMiolHTax. YBeleHHs KOPBITHHY BIPOJIORX I'ATH 16
3YMOB/IOBANA BITHORNEHHA MNONOMeHH cermenta ST y
TpeTiil rpymi, xo4a ammuiTysa 3y6us R He moeepranack 1o
KOHTPO/IbHHX 3Ha4eHb, @ iHtepsan S-T 6yn JIELIO PO3ILHpe-
oM. Omke, micnA 3aCTOCYBAHHA xopsmmy TIOKA3HHKH
enem’pntmm aKTHBHOCTI cepLt TBapHH NOJTIMITACE, NPAMi
o3HakH iwemii Ha EKT™ Gy BiacyTHi, ane 3a3HavieHi BHILE
cymfmimilmEKI‘caimmnpowummaiuammemc-
TPOrO NOLIKO/DKEHHS MioKap/a.

V gerBepTiii rpyni TBAPHH, SKi MPHAMATH JOKCHLMKIIH,
Takox Oyna BiacyTHa enesauis cermenta ST, cnocrepiraBcs
posiumpenmii ivtepsan S-T, ane ammutyaa 3ybus T Gyna
HIDKYOIO 32 KOHTPOJIBHI 3Ha4eHHA. MOXUTHBO, Lie NOB’A3aHO
i3 YacTKOBOK) PENoNApi3aliclo BHACTINOK 3IHIIKOBOI JIii
anpeHaniHy, ToMy #i He BiIOyBaNocA MOBHOIO BUIHORIEHHSA
(YHKUIOHANBHOT aKTHBHOCTI mpmomomns. Chin 3ayBakuTH
TAKOJK, 110 B HAIIOMY JIOC/T/DKEHH] BHKOPHCTAHO JI03H JIOKCH-
LMKIIHY, umamnoammmﬁommmmmoﬁumim,a,sana-
HHMH JliTepaTypH, came HH3bKi [I03H LILOrO Mpenapary 3/if-
CHIOIOTh PerymoBATbHY Jil0 Ha MPOLECH peMOJIETOBAHHA
NiBOTO LUTYHO4Ka Mic4 indapkTy miokapaa (Cerisano, 2014).

3a pesynsratamu BisHaveHHs aktuBHocti MMIT2 ma
MMII9 BcTaHORNEHO, LU0 3a aIPEHATIHOBOI iLueMii Miokapaa
y MasMi KpoBi LIypiB JOCTOBIPHO MiJBHIYETHCA BiIHOCHA
aktushicts MMII9 Ta crocrepiracThe TEHIEHLIA [0
36UbeHHs npodopm MMIT9/2, xo4a aktuBHicTs MMIT2
3QIHLIAETHCA HeaMiHHow. Y ¢pakuii posunnHnx GUkiB cep-
uesoro M’s3d, Haenaku, MMII9 we BH3Hauanack, a 0OMABI
¢opmu MMIT2 nocrosipHo 36ubIIyBanHch (Tabn. 1). 3acto-
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CYBaHHA KOpPBITMHY CHPHYMHWIO 3HIDKEHHS aKTHBHOCTI
nocnimkyeasnx MMIT y miasmi, ocobmueo npoMMIT9, 3ua-
HeHHs AKOi OY/TH HABITH HIDKYMMM 3a TaKi Y KOHTDPOJBHIM
rpyni. Y cepuesoMy M’m3i 30epiranach BHCOKA AKTHBHICTB

npoMMIL2 Ta Bu3HaueHO NOCTOBIpHE 30LTBIIEHHA AKTHB-
HocTi 3pinoi ¢opmH Lporo ewsumy. Ciin 3ayBakuTH, LIO B
HAIIOMY eKCTIepHMEHTI y' po3umMHHIN ¢pakwuii 6inkis cepus
MMI19 He BH3HaYanack y O/IHIi i3 IOCTIDKYBaHHX IPYTL.

: Tabmuys |
Axtusdicrs MMII2/9 (M £ m, ym. oa./mr Ginka) y iasmi kposi Ta ppaxuil po3unnanx Glikis cepuesoro m’s3y mypis
I'pyru TBapuH
e KOHTPO/Tb | AIM | AIM+K | AIM+ 1
Inasma kpogi

[npoMMIT9 4,110,87 5,60+ 0,31 3,372 0,060 -

MMIT9 4,49 +081 7,41+ 0,58** 5,81 0,54 -
npoMMI12 4,81 £0,49 6,10+ 0,79 556+ 1,51 8.31+134*
MMI12 490041 4,98+ 0,51 5,10+ 0,46 5,26+ 0,35

ExcrpaxT posunHHHX 6ikis cepliesoro M’ s3a

npoMMIT2 781022 13,02 1,17%%* 13,17+ 1,09%** 838 = 1,059
MMI12 931+0,62 12,90 + 0,68*** 15,79 + 1,16**% 11,91 +£0,76*

MpumiTicn: * — P < 0,05, *** — P < 0,001 iporiasa pisHuis NOPIiBHAHO 3 NOKA3HHKAMH KOHTPONLHOT rpym, ¥ —

P<0,05 ¥ _p<

0,001 piporiaHa pi3HHLA BIIHOCHO I'PYNH 3 aJApcHANIHOBOK ieMicko Miokapaa (AIM); AIM + K — 3acTocyBaHHA KOPBITHHY micas
monemosants AIM; AIM + J1 — 3acTocyBaHHA NOKCHUHMKNIHY micns Mmoaemosanus AIM.

[Hia peakigis criocTepiranack 3a BIUTHBY AOKCHLMKITIHY: Y
miasmi kpoBi MMII9 He Bi3Hauanace, a piBeHb aKTHBHOCTI
o6ox dopm MMII2 Gys nineminenmii, y Toil yac Ax y ceplie-
BoMy M’s3i axmieHicTs MMIT2 3mipkyeanack nopiexsso 3 [1
IPYTIOK), @ aKTHBHICTE MPOGOPMH LLOM0 eH3UMY 3MEHIITyBa-
nack MPAKTHYHO [0 HOPMATBHMX 3HaueHsb (Tabn. 1). Otpu-
MaHi JaHi MITBEpDKYIOTE rinoTesy Mpo perymoBANLHHIL
BIVIHB JIOC/DKYBAHHX NPEMapaTis Ha EKCNIPECiio Ta aKTHB-
HICTB MATPHKCHX METanonpoTeinas. 3a nm:parypmnm na-
HHUMH, JOKCHUMKIIH 3HIDKye aktueHicte MMIL2 i Gnokye
anonTo3 KIiTHH, aKTHBYIOMH TNpoTeiHkiHasy B — mpomykr
redie. Akt. Ll kinaza inriGye amomros, Gepe ywacts Y
pery/moBaHHi KITHHHOTO LIMKITY, iHIyKye cHHTe3 OUIKIB i €
KmouorkM Ginkom y perynauii mpoliecis pocTy TKaHuH i po3-
BUTKY M’s30B0i auctpodii (Ozcinar, 2014). Sk Gyno BkazaHo
BHILE, HAC/IKM [il JOKCHIMKIIHY 3aNieaTh BiJl J03H Ta
TpuBanocTi Horo sacrocysauns. Y nosi 100-200 mr/no6y y

mofell BiH MPOAB/AE aHTUMiKpoGHY, MPOTH3ANATLHY [il0, a
3a HIDkdMX 103 iHribye MMII2 (Schulze, 2013; Horwitz,
2014). Biporimso, npormplm OTPHUMAHHX HaMHM NaHHX 03
mrepmypmmmnonmesnepenpmxemwnosnmomnpe-
nmapaty B Haumx pocnimkennsx. Llikaso, mo wa T
36UmbIenns MMIT2 akrusHicTs iHwof xenatuHasu (MMII9)
Yy TPy UIypiB, AKi BXHBATH NOKCHIMKIIIH, 30BCIM HE BH3HA-
yanack. Omke, 3a BeMKMX 103 ueil aHTHOioTHK IHTIOye
MMII9, a 3a mispkux — MMI12, ane f11s oCTaTOMHOIO BHC-
HOBKY CJTiJl TPOBECTH J0JIATKOBI JOCII/DKEHHS.

Pesynbrati BH3HA4YeHHA AKTHBHOCTI TPHIICHHOTIOMIOHMX
eH3UMiB i HecreLm$iYHUX IHTIGITOPIB MPOTEOizy HABENEHO Y
Tabmuui 2. Y nnasmi moniuupinsAlMuinommane
'mu-na(m,m, 32 BHHATKOM u2-ua1qmmoﬁymuy KUTBKICTB AIKO-
ro 0CTORIPHO IHIDKYETECA Y wiif rpyni TRapuH. Y TKaHHHI
cepuy, HaBraku, KUTBKIiCTB L5OT0 iHTiGiTOpa He :mu-nocrbca, a
KUTBKICTS 01 -iHri6iTopa nporeinas 6yna 361bLeHO0 yaBIYi.

Tabnuys 2
AxTHBHicTE TpHncHHonoaiGanx emsumis (TIIE), ankda-1-inriGiropa nporeinas (1111)
Ta anbda-2-makpornobyniny (02-MIN) B eKcnepHMeHTANLHHX TBApHH (M £ m)
I'pynu TRApHH
K. KOHTpOIS AIM AIM+K AM + 1

TTIE y mnaswmi urypis, ME/Mn 0,455 + 0,044 0,439 £ 0,067 0,611 £0,063* 0,500 £ 0,065
TTIE y romorenari cepu urypis, ME/Mr Ginka 0,015 + 0,005 0,020 + 0,005 0,024 + 0,005 0,030 + 0,008
ITT1 y nnasmi nrypis, MKMOTL/T 339,1+14,7 3329+159 3221+127 326,74 123
IT11 y romorenari ceplis LIypiB, MKMOJIL/ VM Gitka " 9807 203 1 4" 18] £2 1 16,4 £ 2,6%**
02-MT y rutasMi 1y pis, MKMO/ 9,404 TAL02%** = 1,4£0,1%%*
02- MI" y romorenari cepui urypis, Mkmon/u/mr Gimka 0,207 + 0,039 0,311+0,029 0,312 + 0,049 0,287 + 0,049

IMpumirkn: aus. Tabn. 1.

3a yMOB 3acTOCYBaHHA KapiONpPOTEKTOPIB OCHOBHI
IMiHM cTOCYBamMCh 02-MakpornoGyiHy: Horo KimbKicTs y
TUTa3Mi KpOBi Pi3ko 3HIKYBAIACK 33 BIUTHBY JOKCHIIHKITIHY,
a 32 YMOB 3aCTOCYBaHHA KOPBITHHY B3arani He BH3HAYalnack.

Otpumani fmaHi cBimdarh, 1IN0 3a aJpeHANiHOBOI imemil

MioKap/ia NopyLIYETLCA NPOTea3HO-IHriGITOPHHUI NOTeHLian
CepLeBOro M’s3a, B Iepily d9epry, 3a paxyHOK 3MiHH
CITIBBITHOINEHHA OCHOBHMX IHTIGITOPIB CEpHHORMX mpoTei-
Ha3 (UI11 Ta o2-MI"). O6upaea inribiropw BigirparoTs 3Ha4-
HY pOJTb ¥ MITPHMAHHI reMoCTa3sy, BIUTMBAlOYH HA aKTHB-
HICTb (hepMeHTIB cHCTeM Koarynauii Ta GibpuHonizy.

Hewonasno 3’ apwinch myGnikallii, B AKHX JOBOIMTHCA
Gesnocepenus  ywacte o2-MIT y possutky iHdapkry
miokapza (Vélez et al., 2014) i nponoHyeThes BKMOYEHHS
ILOTO MOKA3HHKA B NaHenh GioMapkepis yIIKo/DKeHs cepis
Ta nepenik ¢apmakonoriaHux Mimeneii (Yang et al, 2015).
Hamni pesynsraTd Takoxk CBiT4aTh Npo NepCHeKTHBHICTH
BH3HAUECHHA MPOTEa3HO-aHTHIPOTEA3HOro Hanaxcy y riasmi
KkpoBi xBopHX Ha [XC sk 101aTKOBOTO NiarHOCTHYHOTO KOM-

TUTeKCY Ta OUiHKH e)eKTHBHOCT] TEpaneBTHYHHX 3ac00iE.
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BucuoBku

Y XBOpHX 3 apeHaNiHOBOK ilIEMi€0 Miokapna nopy-
LIYETBCA NMpOTea3Ho-iHriGiTopuuit noTeHwian Kposi Ta cep-
LEBOr0 M'A3a: AKUIO Y MnasMi MiBHLIYETHCA aKTHBHICTH
MMI19, npoMMI19/2 1a pieeHs al-iHriGiTopa nporeinas Ha
I HesMiHHol akTuBHocTi MMIL2, TpHNCHHOMOAIGHMX
€H3HMIB Ta 3HHXKEHHA PiBHA 02-MakpornobyniHy, To y cep-
1eBoMy M’#3l, HaBnakH, 36UIBLIYETHCA akTHBHICTE MMIT2
Ta pisenb al-iuriGitopy mporeinas.

3acToCyBaHHA KOPBITHHY CIIPHAE BUIHOBJCHHIO (yHK-
LiOHANBHOTO cTaHy cepiw, pisia MMIL, ane nopyurye 6ananc
y CHCTeMi TPHICHHONOAIGHNX eH3HMIB Ta iX iHriGiTopiB.

3a BIVIMBY [OKCHUMKITIHY ONOKYETBCA aKTHBHICTBH
MMII9, 3HayHO 3HIKYeThCA akTHBHICTS MMIL2, mo
CBUTUMTH Mpo IHriOyBanbHMA BIUIMB LLONO Npenapary Ha
AKTHBHICTh MaTPHKCHHX METAIONpPOTEHA3.
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