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degeneration of the articular cartilage, the appearance of structural changes in the subchondral bone and synovitis
of varying degrees of severity. This pathology has tendency to increase prevalence rate with the patient age and
the most commonly occurs after 40 years. According to statistics, osteoarthrosis is diagnosed in 20% of the globe
population. The risk factors of osteoarthrosis origin can be divided into several groups, namely genetic, non-genetic
and exanthropic. Genetic factors include: gender (mainly female), hereditary pathology of gene collagen of Il type,
mutation of gene collagen of Il type, other hereditary diseases of bones and joints, ethnic origin. Non-genetic factors
include: elderly age, overweight, level decrease of female sex hormones (e.g., during menopause), malformations of
bones and joints, surgical intervention on joints in past medical history (e.g., menisectomy). Exanthropic risk factors
of osteoarthrosis origin include professional occupation that is related to continuous joint load, joint injuries, and
sport activity. Sometimes the conduction of differential diagnostics is a quite complicated task in the practice of a
general practitioner. It is associated with the presence of a large number of pathological conditions which leads to
bone and joint damage, as well as diseases that sometimes can have inapparent clinical picture, especially in patients
who take pharmaceutical products (e.g., steroid hormones, antibiotics). Under certain circumstances, making of a
final diagnosis is complicated by the absence of clear clinical manifestations, long-lasting of disease progression,
monosymptomatic or polysyndromic lesions of the supporting-motor apparatus, which may cause masking under
other pathological conditions. Therefore, differential diagnosis of joint damage can take up an extended period of
time sometimes for months or even years. Collected medical history of a patient in great depth and an objective
physical examination conducted by a general practitioner, that contains 60-75% of the information required to make
a final diagnosis are the most important stages of early diagnosis and verification of osteoarthritis.

The use of lab tests, X-ray and ultrasound diagnostics promotes the clarification of joint damage nature in some
cases. Osteoarthritis is often accompanied by the appearance of degenerative-dystrophic processes in combination
with the metabolic syndrome (abdominal obesity with arterial hypertension, dislipidemy and hyperglycemia). The
genesis of joint damage in combination with endocrine disorders may be related to such factors as change of the
overall responsiveness of the body and metabolic disorders. These factors should be taken into consideration when
choosing the optimal treatment tactics.

The combination of several diseases is quite often observed in patients, especially in the elderly age and senile
age, so current scientific studies are aimed at studying the complex relationships between these pathologies for
the purpose of choosing the most optimal treatment tactics that will improve the quality of the patient life. The
combination of several diseases in one patient complicates the course of each of them and provides for the use of
medicines of different directions, the simultaneous use of which can lead to a wider detection of their side effects.
Arterial hypertension, ischemic heart disease, obesity, osteoarthritis are the most common diseases. At present,
arterial hypertension is the most common pathology of the cardiovascular system, the obesity is one of the most
common chronic diseases and osteoarthritis is one of the pathologies that occurs with the highest frequency in the
rheumatological diseases structure.

The adverse effects that can occur in patients with associate pathologies may be quite different and the frequency
of occurrence and their causes of these disorders are increased with age. The lifestyle, regularity of preventive
examinations, attitude of patients to treatment, age-related physiological changes have an influence on this. These
changes occur long before than manifested clinically, but they can be the cause of disability and death in some cases.
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38’A30K ny6niKauii 3 nAaHOBMMWM HayKOBO-A0-
cnigHumu  poboramu. [peacrtaBneHa CcTaTTA  BU-
KOHaHa 33 NNaHOM HayKoBOi TemaTuKM Kadeapu
«EkcnepumeHTanbHe 0b6rpyHTYBaHHA epeKTUBHOCTI Op-
raHOMPOTEKTOPHOI Ail aHTMOKCUAAHTIB POC/IMHHOIO Ta
CUHTETUYHOIO NOXOAXKeHHA», N2 aeprKaBHOI peecTpaui
01115U004156.

NiaBMLWEHHA ePEeKTUBHOCTI KOHCEPBATUBHOIO NiKy-
BaHHA 3aXBOPHOBaHb CepLEeBO-CYAMHHOI CUCTEMU, cepes,
AKMX XPOHiYHA cepueBa HepocTaTHicTb (XCH) nocigae
oAHe 3 MPOBiIAHMX MiCLb, € OOHMM 3 HalaKTyaNbHilLIMX
3aBAaHb cydacHocTi [1-3]. HesBarKatouM Ha HasABHICTb
LUIMPOKOrO CNEKTPY BUCOKOAKTUBHUX NiKAaPCbKMX Npena-
pari., WO BiANOBIAHO A0 KNIHIYHMX NPOTOKONIB Ta PeKOo-
MeHAaLi Npu3HayatoTb Ans NikyBaHHA XCH (iHribiTopu

AN®, 6n10KaTopK peuenTopiB aHrioteHsuHy Il Ti ix cno-
JIYYEHHA 3 HEeMNPWUAI3MHOM, aHTaroHICTU MiHepanKopTU-
KOiQHMX peuenTopiB Ta iHLI.), @ TAaKOX BMNPOBAAMKEHHS
Y NiKyBaHHA BUCOKOTEXHOMOTYHMX BTPYYaHb (iMniaHTa-
Lis KapaiosepTepiB-aedibpnnatopis, cepueBa pecuHx-
POHi3ytoya Tepanis Ta iHLW.), NOWYK HOBUX ePEKTUBHUX i
6e3neyHnx 3acobis papmakoTepanii Ta pe3yabTaTUBHUX
6iomapKepiB NpoaoBKyeTbCA. Lle 06ymoBneHo 3 ogHOro
60Ky NPOrH03amu LLoA0 POCTYy 3axBoptoBaHOCTi Ha XCH
B CBITi [4], yparKeHHsAM npw Wil NaToNOrii iHWMX OpraHiB
i cuctem [5], Tak i HEAOCTaTHIM BUBYEHHSIM MONEKYAP-
HUX MilLeHen Ta MexaHi3MiB iHAMBIAYyaNbHOI YyTIMBOCTI
opraHiamy Ha BBeAeHHs NikiB pisHoi bygosu [6].
BiomapKkep BM3HAYAETbCA AK BionoriyHa 03Haka, AKy
MOXKHa 06’EKTUBHO BMMIPATU i AKA € iHAMKATOPOM ne-
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pebiry naTtonoriyHoro npouecy abo dapmakonoriyHoi
BiANOBIAi HA TepaneBTUYHE BTPYYAHHA.

BUHMKHEHHA | nepebir cepueBo-CyaMHHOI Hepdo-
ctatHocTi (CCH) nos’asaHuit 3i 3miHaMK YHKLiOHY-
BaHHA HeNpOrymopanbHUX CUCTEM, TaKMUX AK CMMNa-
TO-afpeHaNoBa, PEHiH-aHMOTEH3NH-a1bA0CTEPOHOBA
Ta iHWi. 3HayHy posb B natoreHesi XCH BigirpatoTb aH-
TUAIYPETUYHMIA TOPMOH, NepeacepaHUn i MO3KOBUM
HaATPINYPETUYHMI NenTUAM, 3aNeXHi Bif, eHaoTenito
CYAMHOPO3LWNPOBaNAbHI (OKCUA a30Ty Ta iHLWI), cyanHO-
3BY)KYBa/bHi (eHAoTeniH-1 Ta iHwW.) daKkTopw.

B OCTaHHi pOKM OAHMM 3 MOTeHLiMHMX BiomapKe-
piB i HelporymopasnbHUX PErynaTopis AianbHOCTI cep-
LLeBO-CYAMHHOI CUCTEMW BBaXKatoTb rpeniH [7]. MpeniH
— 6aratopyHKUIiOHaNbHUI NenTug, WO CKAAZAETbCA
3 28 aMiHOKMCNOT, Mae MmonekynapHy macy 3,3 kfa Ta
i30eneKTpuUHy Touky 6,9 [8]. Moro BBaxaloTb nentua-
HUM FTOPMOHOM, L0 MAE BNACTUBOCTI PUNI3UHT TOPMOHY
pPOCTY i TOMy Bi4HOCATLCA A0 €HAOreHUX NiraHais Ana
peuenTopiB ropmoHy pocty (GHS) tuny la, wo ctumy-
JIIOE CeKpeLito TpaBHMUX GepMeHTIB B WYHKY [9]. Y nto-
OVHW BiH CUHTE3YETbCA | ceKpeTyeTbes P / D1-KAiTMHamum
Cn30B01 060/10HKM GYHAANbHOMO BiAAiNY LWAYHKaA, a
TAKOX E-KNiTMHAaMM OCTpiBLiB JlaHrepraHca nigwayH-
KoBOI 3271031, rinodisom, HUPKAMU, NereHAMM, NNaLLEeH-
TOO, CepLem i KPOBOHOCHUMM cyamHamu [10,11].

Y KpoBi rpeniH npeactaBAeHUNn TaKUMW LUPKYIO-
touMMmn bopmamm, AK HeaumnboBaHuin (UAG), auunbo-
BaHuI rpeniH (AG) i C-rpenin [12]. ®dizionoriyHo Hait-
6inbl akTMBHOW dopmoto € AG [13]. Came us dopma
[,3€ OCHOBHI EHAOKPUHHI edeKTn: cTumynauito cekpewii
comaToTponHoro ropmoHy (CTI) 3 rinodisa, iHAYKLiO
npuiomy i i peryitoBaHHA eHepreTMYHOro romeocTa-
3y [14].

KoHueHTpauia rpeniHy 3HUXKYETbCA NPU Pi3HUX Na-
TONOTIYHMX Mpouecax, B TOMy YWUCAi MpU LlyKPOBOMY
Aiabeti 2 TMny. MOHUMKEHHA PiBHA rpeniHy BN/AMBAE Ha
PO3BMTOK NOCTRPaHAiaAbHOI rinepraikemii Ta LLyKpoBOro
npiabety 2 Tuny. MpeniH rpae ponb B MeTaboniami rtoKo-
3M1 i iHCYNiHY, TOMY 3MiHW 1OTO pPiBHA HEraTUBHO BN/MBA-
IOTb Ha rNiKkemiuHMIi Npodinb nauieHTa [9]. MpeniH Takox
Ha31BalOTb FTOPMOHOM ros04y, TOMy WO MNiABULLEHHA
Moro piBHA B N1a3Mi KPOBi aCOLLIOETLCA 3 BUHUKHEHHAM
nouyTTa ronogy. peniH peryntoe piBeHb rOPMOHY CTpecy
— agpeHaniHy. MNig yac ronoayBaHHA NOANHA FOI0AAE,
piBeHb rpeniHy nigBuLLyeTbCcA. BBarkatoTb, WO BiH MOXe
BigirpaBaTu ponb aHTUAEenpecaHTy [15,16].

Peanizauisa oCHOBHUMX edeKTiB rpesniHy 34iMCHI0ETbCA
yepes peuenTopu ropmMoHy pocTy cekpeTarora (GHSR —
growth hormone secretagogue receptor), aki € TUNOBU-
MU G-6inKamu i NpuUcyTHi B opraHiami B aBox dopmax:
GHS -Rla i GHS-R1B. GHS-R1la eKkcnpecytoTbCs B OCHO-
BHOMY HelpoHamu B AyronodibHomy i BeHTpomeaiasib-
HOMY A4pax rinotanamyca. 3aBaAKN iM rpeniH CTUMYNOE
npoaykuito rinogisom CTI, NponakTUHy, afpeHOKOPTH-
KOTPOMiHy, a TaKOX KOPTU30/1y HagHMpKamu [17,18].

Kpim Toro, GHS-R1a BuABAEHI B iHWINX OpraHax i TKa-
HMHAX: CTPABOXO4i, eHAO0TeN i, MiouMTaX CYAUH, KULey-
HUKY, HUPKAX, NeviHLi, KiCTKaX, eHa4OoMeTpil, NaaueHTi,
AeYKax, Mmiokapai; ocobanso 6arato UMX peLenTopis B
XMPOBIIi TKaHMHI. Ix cTumynauia AG nocuntoe aHaboniu-
Hi MpoLiecK, peryatoe 3poCTaHHA | PO3BUTOK, NIATPUMYE
romeoctas [19]. Ponb rpeniHy B KOHTpOAi eHepreTuy-
Horo 6anaHcy i POCTy OopraHiaMy modke peanisysaTucs

Yyepes BNAUB Ha OYHKLIT OpraHis WAYHKOBO-KMLLKOBOIO
TPAKTy, B TOMYy YMCAi 33aBAAKM NPUTHIYEHHIO cekpeLii
NEenTWHY, iHCYNiHY i MaHKpeaTUMYHOro COMAaTOCTaTUHY
[20]. TpeniH € MOTYXHMM CTUMYNSTOPOM LUYHKOBOI
CeKpeLii i MOTOPUKM OpraHiB TPAaBHOI CUCTEMMU, Y TOMY
YMCAi KOBYHOTO MiXxypa, Lo 3anobirae 3acTor XKoBui i
noninwye GyHKLio iHWKX opraHis i cuctem [21].

3 peuenTtopamn GHS-R1B aumnboBaHuit i HeaUWIbO-
BaHWW rpeniH He 38'A3yeTbca. OAHaK Ui peLenTopu, xo4a
i BigCyTHI B rinotanamo-rinodis3apHiin cuctemi, akTMBHO
eKcnpecytoTbca B HaraTbox nepuoepiiHux opraHax i
TKaHWHax [22]. B aaHuii yac GHS-R1B BBa*KaeTbca mMo-
AYNATOPOM TFPeniHOBOro CUrHa/NbHOMO LWAAXY aKTUBaLii
GHS-R1a. Kpim Toro, GHS-R1 mo:ke yTBOptoBaTU rete-
poauMepu 3 peLenTopamm HEMPOTEH3NHY-1, Helipome-
ainy U. lesaymnrpenin moayntoe nponidpepalito KNiTHH,
anonTos, KNITUHHUI | eHepreTUYHU MeTaboniam.

HaaBHicTb rpeniHy i /oro peuenTopis B cepueso-
CYOVHHIN cucTemi A03BONAE NPUNYCTUTU MOMO y4yacTb
y dyHKUioHyBaHHI KapaiomioumTis (KML) i eHgoTeni-
anbHUX KNituH (ECs). Bigomo, Lo rpeniHoBi peuentopu
MICTATbCA B MiouMTax CygMH Ta MiOKapAi npasoro ne-
peacepaa Ta nisoro wayHouka (/1) [23]. BusHaueHo
TaKOM, LLIO aopTa i nereHeBa apTepia MicTATb Ginblue
rpeniHoBMX PeuenTopiB, HiXK NiAlWKipHi BeHWM abo Ko-
poHapHi apTepii. Mpu LbOMY LLiNbHICTb LNX peLenTopis
CXWAbHA [0 3MiH NPU CYAUHHUX 3aXBOPIOBAHHAX, LLO
CYNpPOBOAKYOTLCA NOTOBLLEHHAM iHTUMMK [24]. B eKcne-
PUMMEHTaX Ha LWypax niaTeeparKeHa BAaCTUBICTb rpeniHy
ranbmysaTv anonto3s KML,, wo B1M3Hayae Moro Kapgio-
NPOTEKTOPHUI BNINB, 3HUKEHHA 03HAK iweMmii miokap-
ay [25-27]. KapaionpoTeKTopHY Aito rpesiiHy NosicHio-
I0Tb TUM, WO Npun penepdysii BiH BUKAUKAE NOHUMKEHHSA
YACTOTM CepLEeBUX CKOPOYEHb, CUCTONIYHOrO TUCKY B
NiBOMY LUNYHOUKY, NiABULLEHHA KiIHLEBOro AiacToNIYHO-
ro TUCKY NiBOTO WAYHOUKA, 36inblUeHHA WBWAKOCTI CKO-
pOYeEHHS, Po3cNabneHHnA NiBOro WAYHOUKA, 3MEHLWEHHSA
BMBI/IbHEHHA /TAaKTATAEriAPOreHasn 1a MiornobiHy 3 mi-
OKapAy, O CTBEPANKYE HAABHICTb 3aXMCHOI Ajii rpeniHy
[7]. BctaHOBNEHMIA Ba3oaMnaTyounii edekT rpenidy, a
TAKOX MOro y4yacTb Yy perynsaujii cucTemHol remMoanHa-
MiKM i apTepianbHoro Tucky (AT) [28]. TOpMOH 3HUKYE
nposBu AUCOYHKLIT eHaoTenito y XxBopmx 3 metaboniy-
HUM CMHAPOMOM LWNAXOM 36inbleHHA 6iogoCcTynHOCTI
oKcuay asoty [29].

MpoBeaeHi gocnigxeHHA ekcnpecii rpeniHy i GHS-
R1la B pi3HMX ginaHKax miokapaa y xsopux 3 XCH B no-
piBHAHHI 3 0ocobamu 3i 300poBUM cepuem. MeTot eKc-
nepumeHTiB 6yN10 BM3HAYEHHA MeXaHi3my perynauii
rpeniHom GyHKLiA cepua i Moro noteHuiany Ak MilleHi
ONA AiarHoCcTUKM Ta / abo nikysaHHA XCH.

EKcnpecia rpeniHy 6yna 3HuXKeHa B nepeacepaax
i wayHouKax cepua y xeopux 3 XCH, B Toi Yac aK eKc-
npecis GHS-R1a 6yna 36inbweHa [29]. Li pesynbratu
CBiZYaTb NPO MOXAMBUI 3B'A30K MiXK MiOKapaiasibHOO
eKkcnpecieto rpeniHy i GHSR-1a Ta ¢yHKLUie0 mioKapaa.

3HUXKEHHA piBHA rpeniHy B Mmiokapai npu XCH moxe
Bifo6parkaTM Ae3afanTUMBHI Mpouecu, y TOM 4Yac Ak
36inbweHHs GHS-Rla IMMOBIpHO € KOMMEeHCAaTOPHUM
mexaHiamom [7]. MokasaHo, WO MiaBULLEHI PiBHI eH-
[OreHHOro rpesniHy Npu NporpecyBaHHi 4oKcopybilumH-
iHOYKoBaHOI KapgiomionaTii i XCH MoOXXyTb BMCTYynaTu
AK KOMMEHCATOPHI i 3axMcHi mexaHismu. Lli mexaHizmun
6ynn gocnigxKeHi in vitro Ha NepBUHHIN KynbTypi KML,
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3 AOKCOpPYbILMHOM B MPUCYTHOCTI rpeniHy abo aHTaro-
HicTa a-¢dakTopa Hekposy nyxaunHu (TNF-a). BBegeHHs
rpeniHy He TiNbKM 3HMXKYBANO IHTEHCUBHICTb anONTO3Y i
piBEHb MapKepiB OKMCHOrO CTpecy, a 1 36inbluyBano aH-
TUOKCUAAHTHY aKTUBHICTb pepmeHTiB, 36epirano memb-
paHHWI NOTeHLian MITOXOHAPIN | eHepreTUYHUi 0b6MiH
[30]. Mo3MTUBHMI BNAMB rpeniHy TaKoX NPOAEMOHCTPY-
Ba/IN B EKCMEPMMEHTAX Ha Lypax Yy AKMX NMPUTHIYEHHS
anonto3y KML, cynpoBoa)KyBanocA MOKpaLWeHHAM
dyHKuji NI i pemogentoBaHHam cepua npu XCH [7].

Kpim Toro, rpeniH 36inblUyBaB eKCNpecito reHa mito-
XOHAPiIaNbHUX aHTMANONTO3B’A3aHUX BiNkKis, 3HUXKYBaB
BUBI/IbHEHHA LUMTONIa3maTuyHoro umtoxpomy C (Cyt C)
i nocuntoBas akTuBaLito NF-kB. Takox 6yno BusBneHo,
LLLO rpeniH, OKpiM noninweHHs poboTn cepud y LypiB 3
XCH, 3MmeHLYyBaB KOHUEHTPALO 3anaabHUX YMHHUKIB,
Takmx AK TNF-a i NF-kB [31]. OckinbKu BCi Ui edpekTn
6ynn cKacosaHi aHTaroHictom TNF-a, aBTopu npunyc-
TUNM, WO AHTUOKCUAAHTHI i aHTMaNONTOTUYHI edeKTn
rpeniHy o6ymMoB/eHi M0Oro 34aTHICTIO BNIMBATK Ha CniB-
BigHoweHHsa TNF-a/NF-kB. Mpo3ananbHi i npoanontuny-
Hi UMTOKIHWM, Taki Ak TNF-a, y xBopwx i3 3acTiiHoto XCH
NigCUNIOITb CBOKO aKTUBHICTb i 3a/71y4eHi 40 naTtoreHesy
LLbOro 3axXBOPHOBAHHA. TaKOX €KCMepuUMEHTasIbHO Mo-
KasaHo, WO rpeniH iHribye inaykosaHuii TNF-a BMKKA,
LMTOKIHIB i akTuBauito NF-kB 8 ECs ntognHn. AHTUOK-
CUAAHTHI Ta QHTWMANONTMUYHI BNACTUBOCTI FPeniHy TaKOXK
noB’A3ytoTb 3 1Oro NpoTu3ananbHoto gieto [32,33].

Y natoreHesi XCH neBHy posb Bigirpa€e i HaABHICTb
eHgoTenianbHoi AnchyHKLi y nauieHTa. 30Kpema, Ymnc-
JNIeHHI eKcnepuMMeHTaNbHi Ta KAIHIYHI  AOCAIAXKEHH:A
NiATBEPAKYIOTb NiABULEHHA piBHA eHaoTeniHy-1 (ET-
1), cunbHOro NPUPOAHOrO BAa3OKOHCTPUKTOPY, B Naas-
Mi KpoBi XBOpMX 3 Ljieto naTtonorieto [34,35]. B Tolt xe
Yyac 4NA rpeniHy xapaKTepHui Ba3oaunaTyoumii epekxT
Ta MNO3UTUBHUIA BNAMB HA OYHKUiO eHAoTenito, LWo
NnoB'A3aHO 3 BM/MBOM Ha CUCTEMYy OKcuay asoty [7].
KniHiYHi Ta ekcnepMmeHTaNbHi 4OCNIAKEHHA MOKA3anu,
Wwo cTumynauia rpeniHom peuentopis GHS-R1la cynpo-
BOZKYETbCA BasoamiaTauieto [36,37]. MpogemoHcTpo-
BaHO, WO rpefiH € aHTaroOHICTOM BAa30OKOHCTPMKTOpPA
eHgoTeniHy-1 B i30/1b0BaHiN apTepii MONOYHOI 3a103M
noanHn [38]. MonekynapHUin mexaHism gii rpeniHy Ha
cyauHu nonsrae B ctumynsuii sBupobneHHa NO [39].
[JopaBaHHA rpeniHy A0 KynbTypyu buyaumx eHaoTeni-
aNbHUX KNAITUH aopTu (BAE-1) BUKAMKANO MigBULLEHHSA
npoaykuii NO, wo nigrsepaKeHO AaHUMM NPOTOYHOI
umtodpnyopumetpii [40]. NoaibHi pe3ynbTaTM OTpUMaH
B eKkcriepumeHTax B ECs aopTu ntoguHu [41]. 3paTtHicTb
rpeniHy aktnsysatu NO-cuHTasy B ECs nigTBepaKeHa Ak
B KynbTypi ECs, TaKk i B iHTakTHMX cyauHax [42]. Mone-
KYNAPHUIA MexaHi3m Aii rpeniHy Ha cyauHW 3B’A3yH0Tb
TaKOX 3 BUKOPUCTAHHAM CUTHA/NIbHOTO LWAAXY, WO OMo-
cepeakoByeTbca CHS-R1a, docdoiHo3uTMA-3-KiHazoto,
anbda cepuH/TpeoHiHNpoTeiHKIHA30t0 Ta eHAaoTeNiaNb-
HOO CMHTa30t0 oKcuay asoTy (eNOS) [38].

BBaKatoTb, LLO LLe OAHUM MEXaHI3MOM CMPUATANBO-
ro snausy rpeniHy Ha CCC € Moro 34aTHICTb 3MiHIOBATK
1oro iHHepBaLito cepusa, 30Kpema, NPUrHidyyBaTU CUM-
naTU4Hy, AKa nepesaxkae npu XCH [43]. Hanpuknag, y
muweri 3 XCH Ta aediuntom rpeniHy cnoctepiranv nig-
BULLLEHHA aKTUBHOCTI CMMMATUYHOI HEPBOBOI CUCTEMMU,
BiZMOBIAHO piBEHb CMEPTHOCTI Yy LMX TBApPUH byna 3Ha-
YHO BULLOIO MOPIBHAHO 3 MULIAMM i3 HOPMANbHOI Cce-
Kpeuieto nentuay [44,45].

TaKoXK rpesniH NpurHiyyBaB po3BUTOK ¢ibposy mio-
KapAay — BaxknuBy o3HaKy XCH [46]. NMenTua nokpallysas
¢yHKuUito SERCA2a, iHAyKytoun docdopuntoBaHHA doc-
donambaHy, 3MiHIOHUM TPAHCMNOPT KasbLiito B Kapaiomi-
OLMTI, eKCNpecito KonareHy Ta, AK HaCNig0K, MPUTHIYYIO-
un Po3BUTOK GiBPO3y MioKapay WAAXOM nocnabneHHs
WKIAAMBUX KacKaAiB CMrHanisauii Ta iHAyKuii agantms-
HUX WAAXIB, WO NPeACTaBAATb NOTEHLiNHI naTobioxi-
MiYHi MiweHi ans po3sutky CH [47].

OcTaHHi KANiHiYHi BMNpOobyBaHHA MPOAEMOHCTPYBa-
NV NO3UTUBHUI edeKT Bif, KOPOTKOYACHOIO 3aCTOCYBaAH-
HA rpeniHy y xBopux Ha XCH [7]. Y 12 naujeHTiB 3 XCH
Yy Xoai nnaueb0-KOHTPONbOBAHOIO AOCNIAMKEHHA BHY-
TPIWHbOBEHHE BBEAEHHA TrPeniHy 3HAa4YHO 36inbwKno
cepueBunit BUKUA i yAapHUA 06'EM, @ TaKOXK 3HUMKYBAsO
cyaMHHUIA onip npoTtarom 60 xBuauH [48]. Mpu moae-
ntoBaHHi XCH y wypis BBeAEHHA rpeniHy NOKpalLyBano
dYHKLUitO cepus Ta pPemoAentoBaHHA, i Ui pe3ynbratv
6ynn igEHTUYHUMM B NALLIEHTIB i3 cepLLeBO0 HepoCTaT-
HicTio. TakoX y TBapWH BBeAEHHA rpeniHy ebeKkTUBHO
3MeHLYBano NPOABM NiereHeBoi rinepTeHsii, iHAyKoBa-
HO MOHOKPOTa/liHOM abo XpOHiYHOtO rinokcieto [49].

TepmiHanbHa ctagia XCH xapaKTepusyeTbca pisknum
3HMMKEHHSAM Macu Tina, 06’emy m’a3iB i HECNPUATAUBUM
nporHo3om. [JocnifHMKM MpUMYCKaloTb Ta eKcnepwu-
MEHTANbHO MiATBEPAKYIOTb, WO rpeniH yepes GHS-R1a
34aTHUIM MOKpalLyBaTW CTaH MauieHTiB, 36inbliyoum
Macy M’A3iB Ta noAninwyoun ix GyHKLiOHaNbHY 34aT-
HicTb. OfHaK Hapas3i He iCHYE JOBroTPMBAJIUX KAIHIYHMX
BUNpPobyBaHb A1a 06rpyHTYBaHHA L€l rinoTesn [48].

TaKOXK € AaHi, WO BBeAEHHA rpeniHy Bigpasy nicaa
iHGapKTy MioKapaa 3HUKYE YACTOTY BUHWKHEHHA fe-
TaNlbHUX apPUTMIA Ta 36inblUye piBEHb BUXKMBAHOCTI. Y
eKCNepuMMeHTax Ha MMLIAxX MOKa3aHo, L0 AK eK30reH-
HUW, TaK | eHAOTEHHUI rPeiH 3aXMLLAE Bif CMepTeNbHOT
ApUTMIT Ta CNPUAE BIAHOBNEHHIO CepLEBOI AiANbHOCTI
nicna iHbapKTy miokapaa. Xo4a mexaHi3amu, Wo nexatb
B OCHOBI BnuBy rpeniHy Ha CCC, He 6ynu MOBHICTIO
3’AcoBaHi, AeAKi AaHi cBigYaTb Npo Te, WO MOro cnpwm-
ATIVBUIA BMN/IMB ONOCEPEAKOBYETbCA AK BbeanocepeaHim
BM/IMBOM Ha KapAiOMiOLUTH, TaK i 3aBAAKN perynauii ak-
TMBHOCTi BEreTaTMBHOI HePBOBOI cuctemu [49].

Mpu BBeaeHHi xsopum 3 XCH metonponony Ta rpe-
NiHY 3 METO NPUTHIYEeHHA BNAMBY CMMNATUYHOI iHHEp-
BaLii Ha 4iANbHICTb cepLA Ta 3HMKEHHA PiBHA KaTexona-
MiHiB y naa3mi KpoBi 6yN10 KOHCTaToBaHe nocnabneHHs
cepueBoi AMCOYHKLIT Ta 3HaUYHE 3HUMKEHHA CMEPTHOCTI.
Kpim TOro, BHYTPilLHbOBEHHE BBeAEHHSA rpeniHy (2 mxr/
KT, ABiYi Ha AeHb NPOTATOM 3 TUKHIB) MOKpawuao ppak-
uito Bukmay /1L (PBJILU) 3 27% no 31%, 36inbwmnno cno-
YKMBaAHHA KUCHIO Mig Yac QisMYHMX HaBaHTaXKeHb, 3MeEH-
LWYHOYN B M1Ia3Mi KPOBi KOHLEHTpaLLit0O HopaapeHasiHy.
Mig Yyac KNiHIYHUX JOCAiAMKEHb ceplio3Hi NobiyHi edek-
TU He cnocTepiraauca [50].

Bynun 3pobneHi BUCHOBKM LLOA0 BUKOPUCTAHHA rpe-
NiHY AK AiarHOCTUYHOIO MapKepy CcepueBO-CYAUHHUX
3aXBOPIOBaHb. Y NaLieHTIB 3 BaxKKMM nepebirom XCH Ta
3HAYHUMM NOPYLUEHHAMM CKOPOT/IIMBOCTI NiBOrO LWAY-
HOYKa BCTAHOBWUAM 3HUMKEHHSA CEKpeLii rpeniHy Ta eKc-
npecii GHSR ocob6auBo B LboMy Biaaini cepysa [51]. Bea-
KaloTb WO KNiIHIYHKWI cTaTyc XxBopmx 3 XCH Ta NOKa3HMKK
dYHKL,i NiBOrO W/AYHOYKA He 3aBXAM MOXKYTb ByTU Ha-
AIMHUMM NPOTHOCTUYHUMM KPUTEPIAMM NPOrpecyBaHHA
XBOPOOU Ta KAiHIYHMX pe3ynbTaTiB. Mo piBHIO LUPKYtO-
tounx biomapKepiB, TaKUX AK HATPINYPETUUYHUI NenTus,
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Tmny B (BNP) i TponoHiHm Ti | [52] mokHa nporHo3ysaTu
CTYMiHb NPOrpecyBaHHA CepLeBOi HeAOCTAaTHOCTI, TOMY
LLLO iX NiABWULLEHHSA BKA3Yy€ HA NATONONYHI 3MiHU B Kapai-
omioumTax. OgHak Ui 6iomapKepu 3’9BNAIOTLCA B KPOBI
e npu npamomy abo HenpAMOMY NMOLIKOAMKEHHI Mi-
OoKapay, TOMy MOXYTb BUHMKATK PO3DiKHOCTI MiXK TKa-
HUHHUM Ta LUMPKYAOYMM iX piBHAMKU. Yepes Te icHye
notpeba BMABNEHHS HiomMapKepiB, LLO /I0KaNi30BaHi B
MioKapai Ta BigobparKaloTb KNITUHHI Ta MONEKYNAPHI
naTosIoriYyHi npouecu B Hbomy. byB focnigrkeHnin piseHb
GHSR-rpeniHy AK cneundiyHOro mapkepy cepLeBoi guc-
dyHKUji y 10 nauieHTiB, AKi NepeHecan TpaHCNAaHTaLLio
cepus. OTpMMaHi 3a A0ONOMOrot KinbkicHOT dyopec-
LeHTHOI MikpocKonii Ta imyHodyopecueHL,ii aaHi cBia-
YyaTb Npo Te, Wo GHSR-rpeniH € noteHuiiHUM Giomap-
Kepom cepLeBoi ANCcPyHKL,ii. BBaXKatoTb, LLO TKAHUHHUN
rpeniH BUABNAETbCA BiNblU YYTAMBMM NOKA3HUKOM, HiX
BNP 00 3miHM BioximiuHMX NpOLLECiB, XapaKTepHUX A1a
cepueBoi HegOCTaTHOCTI | MOXKe ByTM MapKepom 3MmiH
6ioXiMiYHMX MOKA3HWKIB Ha pPaHHIX CTagiax PO3BUTKY
cepueBoi HegocTaTHoOCTi [53]. TakoX € eKkcnepumeH-
TaNbHi AaHi WOAO MOXKANBOCTI BUKOPUCTAHHA rpeniHy
AK biomapkepa cybKniHiYHOI cTagii aiabeTnyHoOI Kapai-

omionarii [54]. MpeniH BBaKatoTb cneumdiyHMM MapKe-
POM iHCYNiHOPE3UCTEHTHOCTI Yy MauieHTiB 3 iHdapKTOM
MioKapgy [55]. TakoXK BCTAaHOBAEHO MOHWUMKEHHA PiBHA
rpeniHy B KpoBi XBOPUX 3 MeTaboNiyHMM CMHAPOMOM
npu NopyLweHHAX NinigHoro i ByrnesogHoro obmiHy Ha
GOHI PO3BUTKY iHCYNiIHOPE3UCTEHTHOCTI Ta LLYKPOBOro
niabety [56].

BUCHOBKU. Pe3ynbTatn ekcnepuMeHTanbHUX 40CHI-
[O)KeHb CBiYaTb NPO Te, WO | eK30reHHWN, | eHA0TEHHUIA
rpeniH MmatoTb BUpillanbHe 3HaYeHHA ans 36anaHcyBaH-
HA aKTUMBHOCTI BEreTaTUBHOI HEPBOBOI CUCTEMM, 3aXUCTY
cepueBoi PyHKLUIT Ta NoKpalweHHs nporHosy npu XCH,
a TAKOX MOKa3yloTb MOXK/IMBICTb MOro 3aCTOCYBaHHA fK
6iomapkepa i€l natosorii Ta NOTEHLiMHOIO nepcnek-
TMBHOro GapMaKoNoriYHOro 3acoby ii NikyBaHHA y CKNa-
AOi KomnnekcHoi dapmaKkoTepanii. MpeacrasneHi pakTm
€ pesynbTaTaMu MOOAMHOKUX EKCMEePUMEHTANIbHUX i
KNIHIYHUX 8OCAIAXKEeHb, BOHW MOKU WO He NiATBEPAMKEHI
LUIMPOKOMACLUTABHNUMM KOHTPONbOBAHUMU KAIHIYHUMM
BUNPOOYBaHHAMM Ta NoOTPebytoTb MOAANbLIMX AOCAi-
OXeHb, Pa30M 3 TUM BOHMW BigKPMBAOTb HOBI NepcnekK-
TMBM Binbl epeKTUBHOrO, NepcoHihiKoBaHOrO NliKyBaH-
HA XCH.
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FPE/IIH AK NOTEHLIMHUIA BIOMAPKEP TA JIIKAPCbKUM 3ACIB

3aiueHKo I. B., lopuakoBa H. O., CaBueHKo H. B., KnumeHko O. B., Copokonyg K. 0.

Pestome. MpeacTaBneHunit ornaa nitepaTypy NOKA3ye LUMPOKE PO3MNOBCIOANKEHHA CepLeBO-CyANHHUX 3aXBOPIO-
BaHb B CBITi, LLLO NOTpebye po3p0OKM HOBUX MiAXOAiIB A0 iX A4iarHOCTMKK Ta NiKyBaHHS.

HaABHicTb MenTMaHOro ropmoHy rpesiHy Ta MOoro peLenTopiB B Pi3HMX OpraHax i cuctemax, B TOMy YucC/i B
CepueBO-CYAMHHI CUCTEMI, LO3BONSE BU3HAYUTU MOTO PO/b B PYHKLIOHYBaHHI KapaiomiouuMTiB Ta miouuTiB rna-
OEeHbKMX M'A3iB.

lpeniH BosioAie KapaionpoTEKTOPHUM, Ba30ANNAATYOMMM BNIMBOM, Bepe yyacTb B peryasauii Kapaio- i cuctemHoi
remoguHamiku. TpeniH Ma€e aHTUOKCUMAAHTHY, aHTMANONTUYHY, NPOTU3ananabHy, iIMyHOTPOMHY Ait0, BMJIMBAE Ha
eHepreTMYHUM 0bMiH, cucTemy oKeuay a3oTy. KapaionpoTeKTUBHY Aito rpeniHy NOACHIOTb TUM, WO npu penepodysii
BiH BUK/IMKQE NMOHMUKEHHA 4YaCTOTU CEepPLEBUX CKOPOYEHb, CUCTONIYHOIO TUCKY B NiBOMY LUYHOYKY, NiABULLEHHA
KiHLLeBOro AiacToNiYHOrO TUCKY NiBOTO LUYHOUKA, NiABULWEHHSA WBUAKOCTI CKOPOUYEHHSA, PO3CNabAEHHS, 3MEHLEH-
HS BUBIZIbHEHHS NaKTaTaerigporeHasu Ta miornobiHy 3 mioKapay, Lo CTBEPAMKYE HasfBHICTb 3aXMCHOI Aii rpeniHy.
Ctumynsauia rpeniHom peuentopis CHS-R1a cynpoBoAKyeTbCA Ba30oAMNATALIEHD BHACAIAOK MOHUMXKEHHA BMICTY Ba30-
KOHCTPUKTOPHMX haKTopiB (eHaoTeniHy-1 Ta iHWKX), NigBULLEHHA Ba304MNATaTOPHMX (OKCKA,a30Ty Ta iHLWi). Moneky-
NAPHUI BNAUB rPeniHy Ha CYAMHM 3aKNH0YAETHCA TAKOXK Y BUKOPUCTAHHI CUFHA/IbHOTO LWAAXY, WO ONOCepeKOBYETHCA
CHS-R1a, docdoiHo3MTNA-3-KiHa30t0, anbda cepuH/TPEOoHIH- MPOTeiHKiIHA30t0 Ta eHA0TeNia/IbHOK CUHTA30t0 OKCU-
Ay asory.

ICHYIOTb NOOAMHOKI KANiHIYHI AaHi, WO BKa3ylOTb HOPMasi3ytounii BNAMUB rpesiiHy Ha GYHKLiO NiBOro WayHouKa
cepuA NPU XPOHIYHIi cepLeBiit He[OCTaTHOCTI.

MoKa3aHa MOX/IMBICTb 3aCTOCYBaHHA rpeniHy B AKOCTi BiomapKepa, WO Mae nepesaru nepes HaTpinypeTuyHUm
nenTUAOM Ta TPOMOHIHOM T MPW XPOHIYHIl cepueBin HeAOCTAaTHOCTI, AiabeTUyHil KapaiomionaTii, meTaboniyHomy
CUHAPOMI.
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Kntouosi cnoBa: rpeniH, nenTUAHMIA FOPMOH, Perytooumii BNAMB Ha CepPLEeBO-CYAMHHY cucTemy, biomapkep.

FPE/IMH KAK MOTEHUWANBHbIA BUOMAPKEP U JIEKAPCTBEHHOE CPEACTBO

3aitueHKo A. B., lopuaKoBa H. A., CaBueHKo H. B., KimumeHKo E. B., Copokonyg, E. HO.

Pestome. MpeacTaBneHHbIV 0630p AMTEPATYPbl MOKA3bIBAET WMPOKOE PAacnpoCTpaHeHUe cepaeyHO-CoCyaANCTbIX
3aboneBaHuii B Mmpe, 4To TpebyeT pa3paboTKM HOBbIX NOAXOA0B K UX ANArHOCTUKE U IEYEHMIO.

Hannune nenTMAHOro ropmMoHa rpesiHa 1 ero peuenTopoB B Pa3HbIX OpraHax U cMcTemax, B TOM YMC/e B cep-
[,Ee4YHO-COCYAMCTOM cucTeMe, NO3BOIAET ONPeAennTb ero posb B GYHKLMOHMPOBAHUN KapAMOMUOLIUTOB U MUOLLU-
TOB MMAAKMUX MblILLLL.

lpennH nmeeT aHTMOKCUAAHTHOE, aHTUANONTUYECKOE, NPOTMBOBOCNANUTENIbHOE, UMMYHOTPOMHOE AelCTBME,
B/IMAET HA SHEepreTMYecknii obmeH, cuctemy okcuay asota. KapgmonpoTeKTopHOe AeNCTBUE FPe/IMHA 06bACHAT
TEM, YTO Npu penepdys3nmn OH BbI3bIBAET MOHMUMKEHWE YACTOTbl CEPAEYHbIX COKPALLLEHWM, CUCTOIMYECKOTO AaBEHNA
B /IEBOM KenyaoukKe, NOBblWeHMe KOHEYHOTO AMACTOIMYECKOrO AAaB/eHMA B IEBOM Xe/y04Ke, MOBbILEHUSA CKO-
POCTW COKpaLLLeHUA, pacciabneHns NeBoro Kenyaodka, ymeHbleHUA 0CBOOOXKAEHNA NaKTaTAerngporeHasbl U Mu-
OrnobuHa U3 MMOKapAa, YTO CBUAETENbCTBYET O 3aLUUTHOM BAMAHUM rpennHa. CTUMyAALMA FPeIMHOM PeLLenTopos
CHS-R1a conpoBoaaeTca Ba3ogunaTaLmnelt BCAeACTBME NOHUMKEHUA COAEPKAHMA BA3OKOHCTPUKTOPHbIX GaKTOPOB
(sHpoTenuHa-1 n apyrux) 1 NOBbILEHUA NPOAYKLMN BAa3OAUNATATOPHbIX (OKCKA a3oTa 1 apyrue). MonekynspHbli
MeXaHM3M rpesiMHa Ha COCyAbl 3aKNOYAETCA TaKKe B UCMONb30BAHUM CUFHAIbHOIO NYTH, KOTOPbLIM onocpeayeTca
CHS-R-1a, bocdonHO3UTUA-3-KMHA30t0, aibda-CePUH/TPEOHUH NPOTEUHKNHA30M U 3HAOTENMaNbHOM CUHTA30M OK-
cuaa asota (eNOS).

CyLLecTBYOT eAMHUYHbIE KIMHUYECKME JaHHbIe, KOTOPble MOKa3blBalOT HOPMANU3ytoLLEee BANAHME TPENMHA Ha
bYHKUMIO N1EBOTO enyaoyKa cepaua npu XpoOHUYECKon cepAeyHOn He,oCTaTOYHOCTH.

MoKasaHa BO3MOXHOCTb NPUMEHEHMUSA FPeiMHa B KayecTBe bMOMapKepa, KOTopbIii 061a43eT NpenmyLLEeCTBOM
nepes HaTpUNypeTUYecKnm NenTUaomM U TPONOHMHOM T NMPU XPOHUYECKOM CepLeYyHON HeA0CTaTOMHOCTH, AMabeTu-
YecKoW KapanommonaTum, metabonnyeckom CMHAPOME.

KntoueBble cnoBa: rpennH, NenTUAHbIN FOPMOH, PEryinpytolLee BMAHNE HA CEPAEYHO-COCYAUCTYIO CUCTEMY,
6rnomapkep.

GHRELIN AS A POTENTIAL BIOMARKER AND MEDICAL DRUG

Zaychenko G. V., Gorchakova N. O., Savchenko N. V., Klymenko O. V., Sorocopud K. Ju.

Abstract. Cardio-vascular treatment and diagnostics is one of the main medicine problem all over the world.
Although there are many drugs with proved effectivity for cardiovascular diseases treatment, the searching of the
new possibilities for the better diagnostics and cure is continued. In the review it is shown physiological, patho-
physiological and pharmacological ghrelin role in the function of cardiovascular system. Ghrelin is a multifunctional
peptide hormone, mainly synthesized by P/Dicells of the stomach fundus mucosa. It was found in the pancreas,
hypophysis, heart, kidney, lungs, placenta vessels. Its basic effect that is realized by GHS-R1-receptor in the arcuate
and ventromedial nucleuses of hypothalamus is stimulation of the pituitary hormone synthesis. Ghrelin improves
appetite, normalizes energy, carbohydrate, lipid metabolism, decreases cell proliferation and apoptosis. The first
works were devoted to its ability for somatotropic hormone production intensification, appetite stimulation, leptin
content lowering because leptine decreases the appetite. It is necessary for reproductive function. Later it was
stated hat ghrelin improves memory, cognitive functions and teaching. It defences from depression and worry.
Ghrelin increases dopamine- and cholinergic activity of CNS. Ghrelin has anabolic action, regulates growth and sup-
ports homeostasis. It oppresses fat utilization but causes hyperglycemia. Later it was shown that ghrelin oppresses
cardiomyocetes apoptosis. Ghrelin has cardioprotective, vasodilator influence, takes part in the cardio- and systhr-
mic hemodynamics regulation. Ghrelin has antioxidant, antiapoptyc, anti-inflammatory, immunothropic action. It
improves function and remodulation of the left heart ventricle in the case of cardiac insufficiency after injury of
heart by ischemic-reperfusion mechanism. Cardioprotective ghrelin action is explained by decrease of cardiac rate,
systolic pressure in the left ventricle, increase myocardial contraction and relaxation. Ghrelin inhibits the apoptosis
of cardiomyocites and endothelial cells. Its vasodilator effect is connected with elevation the production of NO by
stimulation of NO-synthase, lowering vasoconstrictor endothelin-1-level.

Molecular mechanism of ghrelin action on vessels is consisted in signal way use. This effect is realized CHS-R-1a,
phosphoinositide-3-kinase, alpha serin/treonin proteinkinase and endothelial synthetase (eNOS). Ghrelin lowers
peripheral vascular resistance, stabilizers arterial pressure. It was investigated in the experiments that ghrelin de-
creases the symptoms of lung hypertension and defences the myocardium from arrythmyas appearance. There are
some works that are shown the ghrelin effectivity as the biomarker in the cardiac insufficiency that is more exact
comparately with troponine and sodium uretic peptide.

Key words: ghrelin, peptide hormone, regulatory action on cardio-vascular system, biomarker.
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