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AHOTANIA

I'OHYAPOB C.B. MoJieKyJIIpHO-TEeHETHYHi MeXaHi3MU NOPYIICHHS
NPOTEaCOMHOr0 NPOTeoJi3y NpH aprepianbHiii rimepreHsii Ta miaxoam 10 ii
Kkopekuii. /luceprariist Ha 3100y TTsI HAYKOBOTO CTYTEHS KaHAUIaTa MEINIHUX HAYK 32
cnemianpHicTIO 14.03.04 — maronoriyna ¢izionoris — [HcTHTYT diziomorii im. O.O.
boromosbist HAH Ykpainu

HuceprarniitHa poOoTa TMpUCBSYEHA JOCIIPKCHHIO POJIi  IPOTEaCOMHOTO
MPOTEOJII3y IPH apTepianbHid rinepten3ii. JlociiKeHHs MPOBOAMWINCS Yy JITEH Ta
MIJJIITKIB, 10 MaloTh IEPBUHHY TINEPTEH31I0 Ta MPAKTUYHO 30POBUX ITEH.
Busnauanu momiMopdizMu TeHIB, 0 KOAYIOTh cyOoauHuIl mporeacomu (LMP2
Argso—>His Ta LMP7 Lys145—>GIn i PSMA6 C®—G). Otpumani 1aHi BKa3yroTh Ha Te,
10 PO3MO/LT aJeIbHUX BapiaHTIB I'€HIB, [0 KOJIYIOTh CyOOAMHUIIIO IMyHOIIPOTEACOMHU
(LMP2) Ta mporeacomu (PSMAG) cyTTeBO BiJIpi3HAETHCS Y KOHTPOJBHIN TPy Ta y
JTeH 3 apTeplajbHOI0 TIMEPTEH31€I0 Ha BiAMIHY Bija nojiMopdizmy reny LMP7. Y
MOJAJIBIIOMY JOCII/DKEHHSI BUKOHYBAJOCS Ha CIIOHTAaHHO-TIMEPTEH3UBHHUX IIypax
(SHR) 3 xopexiri€ero 3a JOMOMOTOI0 KBeplieTHHY (TabneroBana Gopma, 15 Mr/kr macu
TiJIa, IIIOJTHS).

[TopiBHsIHHA MOP(ONOrIYHUX, TICTOJOTIYHUX, Kap/10reMOJIMHAMIYHUX Ta
MopGhOMETpUYHHX MOKa3HUKIB a0pTH Ta cepiid mrypiB SHR 3 Wistar nae 3po3ymiTw, 1o
XpOHIYHE MiABUIICHHS TUCKY NPHU3BOAUTH IO 3HAYHHUX MOPYMICHb. TakKuM YUHOM Yy
urypiB JiHii SHR croctepiranocs 3HIKEHHS TAKUX TTOKa3HUKIB: yAapHOTO 00’ eMy (y 3
pasu), ¢ppakuii Bukuny (y 2,14 pasu), yaapuoi podotu (Ha 70%), yacToTH cepueBUx
ckopoueHb (Ha 12%), miHiMansHOTO THCKY (Y 1,5 pa3u) Ta KiHIIEBO-CHCTOJIYHOTO
TUCKY (Ha 15%). [TokazHuKH a1acToMYHOT PyHKLIT ceplis OyIu BUILIMMHU Y LIy PiB JIIHI1
SHR: kiHmeBo-aiactomiunuii THCK y 6,5 pasis, dp/dt min Ha 30 % Ta aprepiaibHa
KOPCTKICTH Yy 4,4 pasu.

BusiBneno cytresi mopdosoriuni 3minu aoptu y SHR: Oynu OiibIrMu 3arajibHa
mupuHa aoptu (Ha 36%), mupuHa riaeHbKOM I30BUX MpomIapkiB (Ha 19%) 1 mmupuHa
inTuMu (y 1,9 pasn).

JloBenieHO epeKTUBHICTh EKCIIEPUMEHTAIIBHOI Teparlii apTepiaibHOi TinepTeHs3ii
3 3aCTOCYBaHHSIM 1HTIOITOPY TPOT€ACOMH — KBEpPLETHHY. 3a JOIMOMOTOI0
610(1aBOHOIY BIATIOCS MOMEPEAUTH 30UIBIICHHS HACTYITHUX MapaMeTpiB: JIMiI03 Yy
cTinui aoptu 1mypiB SHR (y 2 pa3u), BiicoTok piOpOTUYHUX 3MiH Y JIIBOMY HUTYHOUKY
cepiis (y 2,9 pa3u). A TakoX CIIOCTEPIraiocs CTATUCTUYHO BIpOTiIHE 3MEHIIICHHS P1BHS
eKCIpecii HaCTYIMHUX TeHiB y TkannHax aoptd SHR: PSMB2 (y 28 pasis), PSMB8 (y
5,5 pasziB), PSMB9 (y 112 pa3is) ta PSMEI (y 7,8 pa3is). Ha npotusary pisenr MPHK
reny PSMB1 OyB 6inbiium y 7,8 pasis.

KitouoBi  cioBa: OJHOHYKJICOTHAHUN modiMOp(di3M, €KcHpecis TeHiB,
rineptpodis cepiis, MPOTEaCOMHUM MPOTEO0III3, apTepiajabHa rirepTeH3is.



SUMMARY

GONCHAROV S.V. Molecular genetic mechanisms of proteasomal
proteolysis disorder in arterial hypertension and approaches to its correction.
Quialifying scientific work on the rights of manuscripts.

The dissertation submitted to acquire a degree of Candidate of Sciences in
Medicine (Ph.D.), specialty 14.03.04 - Pathophysiology - Bogomoletz Institute of
Physiology of NAS of Ukraine, Kyiv, 2021.

The dissertation is devoted to the research on the role of proteasomal proteolysis
in arterial hypertension. The research was performed among a group of children and
adolescents with primary hypertension and healthy children as well. We have
determined gene polymorphisms that encode proteasome subunits (LMP2 Argge—>His
ta LMP7 Lysis—GIn i PSMA6 C®—G). The obtained data indicate that the
distribution of allelic variants of genes, that encode the immunoproteasome (LMP2)
and proteasome (PSMAG) subunit, significantly differs between the control group and
the group of children with arterial hypertension in contradistinction with the LMP7 gene
polymorphism.

Subsequently, the research has been performed on spontaneously hypertensive
rats (SHR) with the quercetin correction (tablet form, 15 mg per kg of body weight,
daily).

Comparison of morphological, histological, cardiohemodynamic, and
morphometric parameters of the aorta and heart of SHR with Wistar rats suggests that
a chronic increase of high blood pressure leads to significant disorders. Thus, SHR had
the following parameters decreased: stroke volume (3 times), ejection fraction (2.14
times), stroke work (70%), heart rate (12%), minimum pressure (1.5 times), and end-
systolic pressure (15%). Diastolic heart function parameters in SHR were higher: end-
diastolic blood pressure 6.5 times, dp/dt min 30%, and arterial elastance 4.4 times.

Significant morphological changes of the aorta were detected in SHR. The
following parameters were increased: aorta total width (by 36%), smooth muscle cell
width (by 19%), and intima width (1.9 times).

The efficiency of experimental therapy of arterial hypertension with the use of a
proteasome inhibitor - quercetin has been proved. Bioflavonoids could prevent the
increase of the following parameters: aortic wall lipidosis of SHR (2 times) and the
percentage of left ventricle fibrotic changes (2.9 times). A statistically significant
decrease was observed in the expression level of the following genes in the aortic
tissues of SHR: PSMB2 (28 times), PSMB8 (5.5 times), PSMB9 (112 times), and
PSME1 (7.8 times). In contrast, the mRNA level of the PSMB1 gene was 7.8 times
higher.

Keywords: single nucleotide polymorphism, gene expression, cardiac
hypertrophy, proteasomal proteolysis, hypertension.
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PSMA — renn, 1m0 KOayrOTh HEKaTATITHYHI CyOOAMHHII KOPOBOI YACTUHH IIPOTEACOMU;
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PSMB — renu, 1110 KoayrTh KaTATITUYHI CyOOIMHUIII KOPOBOT YACTHHU ITPOTEACOMM;

PSMC1 — ren, mo KoAye HEKaTaTTU4YHI CyOOAMHHUIIl PEryJIsTOPHOI YaCTHUHH
POTEACOMY;
PSME1 — ren, mo Koaye HEKaTalITUYHI CyOOJMHHUINl PEryJIsTOPHOI YaCTUHH
IPOTEACOMH;

SHR — niHis CTIOHTAHHO TINIEPTEH3UBHUX MY PIB;
SNP — nosiMopdi13M MOOAMHOKUX HYKJICOTHIIB;

DOCA - Deoxycorticosterone acetate;
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BCTYII

AKTYaJIbHICTh TEMH

VYkpaina nocizmae mepiie Miciie cepen KpaiH €BpoIy 3a CMEPTHICTIO HACEICHHS
BiJl CEpIIEBO-CY/IMHHUX 3aXBOPIOBaHb, CEPE]l IKUX 3HAYHE MICLIe 3aiiMae apTepiaibHa
rineprensis (Al'), mo cnocrepiraerbest maibke y 30% 10pociaux MEIIKaHIIB Ta HABIThH
y miteit (Bix 14,8 no 16,3%) [2]. Y mexaHi3zMax po3BuTKy Al" BakIMBE 3HAUCHHS MalOTh
MPOLIECH CUHTE3Y Ta BYACHOI YTHJIII3AIlil MPOTETHIB K B KIITUHAX CYIMHHOI CTIHKH, TaK
1 cepus. Takoro BHYTPIIIHROKIITUHHOK CUCTEMOIO JIeTpadallii 3HOIIEHUX MPOTEIHIB €
yOIKBITUH3AJICKHUN TPOTEACOMHUIN MPOTEOI13, 32 PAXYHOK SIKOTO pyUHY€eThCs 10 90%
BHYTPIITHBOKIITUHHUX MpoTeiHiB [19]. OcTanHIMH poKaMH HAKOTIMYYIOTHCS J1aHl PO
pOJIb MOPYIIEHb MPOTEACOMHOIO IMPOTEO0JII3Y B MATOT€HE31 3aXBOPIOBAHb CYAMH Ta
cepus 1, 30kpema, Al'. 3acTtocoByroun iHriditopu nporeacomu, Takaoka et al. [50, 66]
MOKa3aJid, 110 BKa3aHl CIOJYKH MalOTh aHTUTINEPTEH3UBHHUUN €(eKT, MPUTHITYIOUU
npodidepaniro raiIeHbKOM'I30BUX KIITHH B aopTi. Duarte J. et al. [55] 3actocoByBanu
KBEPLIETHH, IO € IHrIOITOpOM NpOTeacoMu, A JiKyBaHHS Al y CIIOHTaHHO
rinepren3uBHux mypiB (SHR) Ta orpumanu 3HmkeHHs cucromiyHoro Ha 18%,
niactoiigyHoro - Ha 23% Ta cepenHboro TUCKy Ha 21%, a TakoXX YINOBUIbHEHHS
rineptpodii ceprt. OgHAK MOJEKYJSIpHI MEXaHi3MH, 10 3a0e3MeuyroTh BKa3aHi
ehekTr (3MIHM TPOTEONITUYHOI AKTHMBHOCTI TPOTEACOMH, €KChpecii TeHiB, M0
KOAYIOTh CyOOMHHULI TPOTEACOMHU), HE JOCIIIKYBAINCh.

Ha axkTuBHICTH MpOTEACOMH MOXXYTh BIUIMBATH 1 MOJIIMOP(I3MU TEHIB, IO
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KOJYI0Th 11 cybonuuuil. Tak, B poOoTax SIMOHCHKUX JOCJIJIHHUKIB CTAaHOBJIEHO, IO
nonimopdizm reny PSMA6 (C®—G) mosuruBHO BIUIMBaE Ha TPAaHCKPHMILIAHY
aKTUBHICTB IIHOTO T€HY 1 OMIOCEPEIKOBAHO 3MIHIOE aKTUBHICTB IIpoTeacomu [51]. Tpu
IbOMY 3HAYEHHS BKa3aHOro MOJIMOp(}i3My Ta OAHOHYKJICOTHUIAHHX 3aMiH Yy TeHax
IHIIMX CyOOMHUIb TPOTEACOMHU HE BUBYAIIMCSA Ta, HABITh, HE PO3MJISAANIACS 1XHS POJIb
K (DaKTOPiB PU3UKY PO3BUTKY Al

3B’5130K po00TH 3 HAYKOBHMHM NPOTrpaMaMH, IJIAHAMH, TEMAMHU

PoboTy BHKOHaHO B paMKax HAayKOBOI TEMATHKM BIJJAUTY 3arajibHOi Ta
MouieKyJiapHO1 maTtodizionorii [Hctutyty ¢i3ionorii im. O.0O. boromonsus HAH
Vkpainu: «BuUBYEHHS MOJIEKYJIAPHO-TEHETUYHUX MEXaHI3MIB PO3BUTKY 1IIEMii-
perniepdysii Ta po3poOka HOBUX METOIIB TeHoTepamii iHdapkTy Miokapaa» (Ne
nepxpeectpamii  0107U005336), «JlocmipkeHHS  €HJOTEHHUX, MOJICKYJISIPHO-
TFeHEeTUYHUX MEXaHI3MIB YIIKO/HKCHHS Ta IUTOMPOTEKIT MPH 1IIIEeMIYHIN MaTOJIOT1i»
(Ne  nmepxpeectpanii 0107U005323), «BuBdeHHST MexaHI3MIB PO3BHTKY CEpIIEBO-
CYJIMHHOI MATOJIOT] 3a AOTMOMOT0I0 0araTOpiBHEBUX JIOCHIIKEHb: Bl MOIIMOp(izMy
Ta eKchpecii TeHiB A0 mnarodizionoriyaux mnposBiBy (Ne  nepxkpeecTparii
0107U005336).

Mertoro gocaimzkeHHst 0y10 BU3HAUUTH 3HAYSHHSI TPOTEACOMHOTO MPOTEOII3Y Y
po3BuTKy Al Ta pO3poOMTH METOJ €KCIEepPUMEHTANIbHOI Tepamii Ii€i maroiorii i3
3aCTOCYBaHHSM IHT101TOPY IPOTEACOMHU.

3anayi JoCHiKEHHA:
1. 3’scyBatu poJib ajenbHOro MoiaiMop(di3My reHi, MO KOAYIOTh CyOOIUHUII
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poTeacoOMU IpH eceHlianbHii Al' y aiTei Ta miamiTKiB.

2. IlpoBecTn TMOPIBHSUIBHY —XapakTEPUCTUKY KapJiOT€eMOJAMHAMIYHUX Ta
MOP(}OIOTIUHUX MapamMeTpiB HOPMOTEH3WBHUX Ta TIMEPTEH3UBHUX IIypiB
ninii Wistar 1 SHR.

3. Busznauutu piBeHp ekcmpecii MPHK reniB, 1mo koayrTh KOHCTHUTYTHBHI,
1HIYyIIMOEIBHI Ta PEryJIATOPHI CyOOIMHUII TPOTEACOMH Y TKAaHHHAX CepIls Ta
a0OpTH HIYPIB.

4. BcTaHOBUTM 3MIHM  TPUICUHOMNOMIOHOI, XIMOTPHUIICHHONOMAIOHOI  Ta
NEeNTUAWITIIOTaMUT  NEeNTUATIIPOIa3HOi  aKTUBHOCTEM  MpOTEacoM Y
TKaHWHAX a0PTH Ta CEepIls CIOHTAHHO-TIMEPTEH3UBHUX IIYPiB.

5. Ominuty  edextuBHICT, Tepamii Al 13 3acTocyBaHHAM IHTIOITOPY
IPOTEaCOMHOT aKTUBHOCTI B YMOBAaX €KCIEPUMEHTAIBHOI MOJIENI.

Ilpeomem Oocniorcenns — ponb alebHUX MOJIMOP(]PI3MIB T'EHIB, 10 KOIYIOTh
cy0ouHuUIIl TpoTeacomu, y popmyBaHH1 pu3uky Al'; cTaH IpOT€acOMHOTO MPOTEOITI3Y
K (PaKTOp pO3BUTKY ClIOHTaHHOI Al

06’ckm 0ocnioycenna — aktuBHicTh poteacoM; JIHK, Buzainena 3 BeHO3HOI
KpOB1 XBOpPHX Ha apTepiajibHy TINEpPTEH31l0 Ta OyKaJbHOrO EMITEeNiI0 MPaKTUYHO
3nopoBux oci0; PHK, BumineHa i3 TKaHWMH aopTH Ta cepls HOPMOTEH3MBHUX Ta

TINepPTeH3UBHUX TIYPiB.

Metoau nocaimkennsi: Bunaiienas JIHK ta PHK, nomimepasna nanirorona
peakKilis 13 HACTYITHUM aHali30M JTOBXUHU PECTPUKLUIMHUX (PparMeHTIB, MOJIIMEepa3Ha

JIAHITIOTOBA PEAaKIlisl y pealbHOMY Yaci, 3BOPOTHA TPAHCKPHUIIIS 13 TOJIIMEPa3HOIO
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JAHLIOTOBOIO PEaKIi€l0, BU3HAUYECHHS AaKTUBHOCTI MPOTEACOMH, OIIHKA IMapaMeTpiB
KapAloreMOJuHaMIKd  3a  JOMOMOIOI0  KaTeTepu3allii  cepisi, TICTOJOTIYHI,

MOpP(POMETPUYHI, CIEKTPOHHO MIKPOCKOTIIYHI.

HaykoBa HOBH3HA O/Iep:KAHUX pe3yabTaTiB
Bnepmie Ha cydacHOMy METOJMYHOMY pPiBHI OTpHMaHO 1HGOpPMAIIO PO

PO3IOILT PI3HKUX alleIbHUX BapiaHTiB mpomMoTopy TeHy PSMAG Ta reHiB, 1110 KOJIYIOTh
cybonuuuti imyHonporeacomu (LMP2 ta LMP7) y niteit 3 nepBUHHOIO apTepiaIbHOIO
TINepTeH31€10 B YKpaiHChKiNd nomyssanii. [lokazaHo, 0 po3noAin ajlebHUX BapiaHTIB
PSMAG ta LMP2 y HopMoO- Ta TinmepTeH3uBHUX 0ci0 Ma€ CyTTEBI BiAMiHHOCTI. Briepie
JIOBEJICHO, 10 B aopTi 1 cepui mrypiB mepeBaxkae excnpeciss MPHK cybonunuils
iMyHoTpoTeacoMm, a mpu Al ekcmpecis TeHIB, IO KOAYIOTb KOHCTUTYTHBHI Ta
pEryJsaTOpHI CyOOAMHUIN TIPOTECOM Y HOPMO- Ta TINEPTEH3UBHUX IIypiB CYTTEBO
po3pi3HAIOTECA. JloBemeHo, 1m0 010(JIaBOHOIN KBEpLETHH, SKUH € 1HTI0ITOpoM
npoTeacoM, 3abe3neuye CyTTeBE 3HIKCHHS apTepiaIbHOTO TUCKY Y ITYPiB 3 TEHETUYHO
JIETEPMIHOBAHOIO TIMEPTEH31€10, BIUIMBAIOYU SK HA EKCHPECII0 HU3KH CYOOJMHUIIb

IPOTEACOM, TaK 1 Ha MPOTEONITHYHY aKTUBHICTh OCTAHHIX.

IIpakTHyHe 3HAYEHHS OJePKAHUX Pe3yJIbTaTIiB
[IpoBeneHi OCHIKEHHS OOTPYHTYBajld BHUCHOBOK IIPO ICTOTHE 3HAYEHHS

reHeTHYHUX (HakTopiB (OTHOHYKJICOTHIHHUX 3aMiH) y T€HaX, 10 KOJAYIOTh CyOOIUHHMIII
npoteacoM, B etionorii Al. lle mo3Bossie 3acTOCyBaTH T€HOTHIYBaHHS 3a IIMMHU
caiiTaMu 3 METOIO OL[IHKY PU3MKY BUHUKHEHHSI BKa3aHo1 natosorii. EkcriepuMenTanbH1

JOCIIJKEHHSI Ha IMIypax 31 CIOHTAaHHOI TINEPTEH31€I0 03BOJMIA BCTAHOBUTH
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0COOJIMBOCTI €KCIpeCii T'eHiB, 10 KOAYIOTh Pi3HI CYyOOIMHHUII MPOTEACOM, Ta BIIEPIIE
BKa3aTU Ha OUIbIIE 3HAYCHHS IMYyHONPOTEACOM Yy TOPIBHSHHI 3 KOHCTUTYI[IHHUMH
mpoTeacoMaMy y TKaHWHAX aoOpTH Ta CepIli. 3aCTOCYBaHHS 1HTIOITOPY MpPOTEacoM
KBepleTHHY B ekcniepuMmeHTi Ha SHR no3Bonuio mokazatu oro epeKkTUBHICTH SIK
AHTHUTINEPTEH3UBHOTO 3aCO0y MPHU €KCIIEPUMEHTANBHIN Teparii i CTBOPUIIO MiAIPYHTS
JUISL pO3LIMPEHHS MOKa3aHb ISl 3aCTOCYBAaHHS I[HOTO Kapjio- Ta aHT10OMPOTEKTopa y

KJIIHII TIpu JTikyBaHH1 Al

Oco0ucTuii BHECOK 3100yBaya
AHaJi3 JiTepaTypHUX JDKEpell, 3ajiad, JOCIIKEHHS Ta PO3pOOKy AU3aiHY

€KCIIEPUMEHTY MPOBEJEHO CIUIBHO 3 HAyKOBUM KEPIBHUKOM. 3100yBau OCOOMCTO
MPOBIB HEOOX1H1 EKCIIEPUMEHTAJIbHI JOCTIKEHHSI Ta BUKOHAB CTATUCTUYHY 0OpOOKY
pe3yabTaTiB. [leski ekcriepuMeHTH OyJTu TPOBEICHI Pa30oM 31 CIIIBPOOITHUKAMHU BIJILTY
3arajbHOI Ta MOJIEKYJIIpHOI TaTodizionorii [HctutyTy ¢izionorii iM. O.0. boromoubiis
HAH VYxkpainu, sxi € ciiBaBTOpamMu OIy0J1iKOBaHUX POOIT.

Hiarnoctuky AI' Ta BigOip MaIli€HTIB JUIsi TEHOTUITYBaHHS OYJIO MPOBEICHO
cniBpoOiTHUKamMu kadeapu nemiatpii Ne4 HarioHanbHOro MEIUYHOIO YHIBEPCUTETY

iM. O.0. boromMosnbIs i1 KepiBHULITBOM Mipodecopa A.M.H. M. B. XailitoBuua.

Amnpo0auis pe3yJbTaTiB JUcCepTaLil

Pesynbrat poOoTH momoBimanucs Ha NPO(UIBHUX HAyKOBUX (dopyMax:
Frontiers in CardioVascular Biology 2014 (Barcelona, Spain); 25th Anniversary of the
FEPS, 168th Anniversary of French Physiological Society, June 29th - July 1st 2016

(Paris, France); Frontiers in Cardio Vascular Biology 2016 (Barcelona, Spain); ESC
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Congress 2017, 26-30 Aug 2017 (Barcelona, Spain); 51st Annual Scientific Meeting of

the European Society for Clinical Investigation, May 17th-19th 2017 (Genoa, Italy);
npyruii Typ BceykpalHCBKOTO KOHKYpPCY CTYACHTCBKHX HAayKOBUX pOOIT 13
OPUPOTHUYMX, TEXHIYHUX 1 rymMaHiTapHuX Hayk y 2009/2010 maByasbHOMY pOIl B
rajxysi KJIiHIYHA MEAUIIMHA: BHYTPIIITHI XBOPOOH, X1pypris, IUTsI4a Xipypris, neaiaTpis,
iH(DeK1iitHT  XBOpOOM, EHJIOKPUHOJIOTIS, IMYHOJIOTiS, KIiHIYHA IMYHOJIOTIS Ta
aneproJoris (IBano-®pankiecbk, 2010); VI HamioHansHui KOHrpec matodiziooriB
VYkpainu 3 MibXKHapOIHOIO y4acTio «Bi ekcriepuMeHTaIbHUX JOCTIKEHB 10 KIITHIYHOT
narodizionorii» 3-5 xoBtHs 2012 p. (Cimdepomnoms-Micxop); Third young
physiologists and biophysicists conference: “Physiology: from molecules to the body”
Kyiv, 2013; VII HamionanbHuii KoHrpec natodiziosorie YKpaiHu 3 MiKHApPOIHOO
yuactio «llaTtodizionoris 1 (apmamist: nuisIXu iHTErparlii», TPUCBSIUYCHUA TaMm’ STl

axanemika HAH VYkpainu O.0. Moiibenka, 5-7 sxoBTHa 2016 p., (XapkiB).

IMyoaikauii. Matepianu nuceprailli omyOnikoBaHo y 17 HayKOBUX Mparsix, y
TOMY YHCHi y 8 CTATTAX Y HAYKOBUX XKYypPHAJIaX, a TAKOXK y 9 Te3ax gomnosiaei (y Tomy
9uCIi y 5 IpeCcTaBlIeHUX Ha 3apyOiKHUX KOHPEPEHITIsX).

Crpykrypa Ta 00csar aucepramii

Juceprailisi CKJIaJa€eThCsl 13 BCTYIy, OCHOBHOI YaCTUHU (OTJISALY JITEpaTypH,
OTHCY MaTepialliB 1 METOIIB JJOCIIIKEHB, 4 pO3IIJIiB PE3yJIbTATIB JOCIIKEHb, AHAITIZY

pe3ynbTaTiB Ta iX 0OrOBOpPEHHS), BUCHOBKIB Ta CIHCKY BUKOpHCTaHHX xepen (91



20

HaliMeHyBaHb). PoOoTa BukiageHa Ha 162 cTopiHKax MaIIMHOMUCHOTO TEKCTY Ta

pOLTIOCTpOBaHa 43 pUCyHKaMH.

ABTOp BHUCIJIOBIIOE BEIMKY MOASKY 3a KEPIBHUITBO Ta ILIHHI MOPAAH Mif Yac
BUKOHAHHS pOOOTH 3aBijyBady BIJILITY 3arajbHOI Ta MOJIEKYJSIPHOI maTtodiziosorii
[HcTuTyTy (dizionorii iM. O.0. boromosnbiis, akagemiky HAH Ykpainu O.0. Moitbenky

ta mpodecopy B.€. Jlocenky Ta H.c. TymanoBchkiit JI.B.
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PO3LTI 1

OorJisi A JITEPATYPU

[IporeacoMHUii MPOTEOII3 — € YHIBEPCATBHOIO BHYTPIIIHHOKIITHHHOIO
CHCTEMOIO JIeTpajallii MOIIKOKeHUX Ta MOAU(IKOBAaHUX OUIKIB, 10 MpUHMaE
y4acTh B PEryJllli MPaKTUYHO YCiX eleMEeHTIB (YHKI[IOHYBaHHS KIITHHH,
MOYMHAIOYM BIJl MOy KIITUHHM, 1i audepeHIaii, BUKOHAHHS crenu(iaaux
¢yHkmii Tta amonto3y [85, 14, 19]. 3BakarouMm Ha TaKe BEIHMKE 3HAYCHHS
IPOTEACOMHOTO PO3IICIUIEHHS OUIKIB, MOXHA MEPEeI0aYuTH pPOJib MOPYIICHb
BOTO MPOLIECY B MATOTE€HE31 PI3HUX 3aXBOPIOBaHb, B TOMY YHUCII apTepiaabHOL
rinepten3ii (AI'). Po3BUTOK LbOro 3axBOPIOBAHHSA, OE3yMOBHO, MEPEAYCIM
NOB'I3aHUN 3 TMATOJIOTIEI0 PEryjsilii CYAMHHOTO TOHYCY, OJIHAK TpHUBaje
MIJBUIIEHHS apTepialbHOTO TUCKY 30UIbIIY€E IMiCISHABAaHTAXXCHHS Ha Ceplie Ta
CIOPUYMHIOE PO3BUTOK TinepTpodii Miokapaa. SKUM YHMHOM 3MIHIOETHCS
aKTUBHICTh MIPOTEACOMHU UM €KCIpPECid I'eHIB, 110 KOAYIOTh ii CyOOAMHMIL, TTPH
IbOMY HE B1JIOMO, OJHAK Hapa3l MpPOBeJeHA 3HAYHA KUIbKICTh HAyKOBHUX POOIT,
MPUCBIYEHUX BUBYEHHIO POl YOIKBITUH-3aJI€KHOTO MPOTEACOMHOIO TPOTEOII3Y

npu Al Ta rineptpodii cepiisi. Came BoHU OyJi IPEAMETOM OTJISITY JITEpaTypH.

1.1. Poub mpoTreacoMHOro mnpoTeostidy B KJITHHAX CYJIMHHOI CTiHKH B
HOpMI Ta npu apTepiajbHiil rimeprex3ii

[Tounnaroun 3 poOIT sAmoHchkux nociaigaukiB [20, 50, 66], mo Bmepiie

BCTAHOBUJIM AHTUTINEPTEH3UBHUN e(eKT 1HT10ITOpIB MPOTEACOMH, MPOTATOM

OCTaHHIX POKIB MPOBE/ICHA BEJIMKA KIJIbKICTh JOCIIPKEeHb, Y SKUX OyJI0 JOBEJIEHO
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poiib  YOIKBITUH-3aJICKHOTO TMPOTEACOMHOr0 IMPOTEoJ3y Yy Jerpagaiii abdo

MOAYJIAIIT pOOOTH IITIOTO Py OUIKIB, IO MAIOTh OE3MTOCEPETHE BITHOIICHHS JI0

MexaHi3MmiB po3BUTKYy Al (tabxn.. 1.1). Cepen octaHHIX HaiOLIbII BaXKIMBE

3HaueHHs MatoTh: eHaoTenid 1 [20], aminopig-aytimsi Na(+) kanamm (ENaC) [ 75,

45], imgyumbensHa NO-cuntasza [75], mpotein, 1o 3B’s3yeTbes 3 HAM®

yytiuBuM eiemeHToM (CREB) [86], peuenTop anriorensuna 1-ro tumy [16],

miokapaud [34, 79], tpanckpumiiinuii daktop NF-kB [60, 39, 56], Tiasuna-

gytauBuii Na*/Cl” korpancroprep [41], I'T® mmxmorinponasa | [61], Na(+)-

K(+)-2CI(-) kotpancmoptep, i3odpopma 2 (NKCC2) [78], miozuHpochaTaza

cyoomuuui 1-ro tuny (MYPT1) [7].

Tabmuus 1.1.
binku  KJIITHH  CyIMHHOI CTIiHKM Ta  yOIKBITHH-3aJIeKHUI
NMPOTEACOMHM I MPOTEO.Ti3
Hasga DyHKUIOHATbHE Poanb Pesyabrar | Ilocuiaanus
NPOTEIHy 3HAYEHHA yOiKBiTHH- aAerpagaunii
32J1€5KHOT0 Y¥ MOLYJIA LT
NPOTEaCOMHOI0
NPOTEO0JIi3y
Enporenin 1 | Ba3okoHCTHKTOD AKTHBAIIS 36umemenus | 20
YTBOPEHHS IPOYKIIT
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AmiJsiopin Peabcopbuist iowiB | Jlerpanaris 3HM>KEHHS 67

YyTJIUBI Na(+) B mucTaIbHAX KUTBKOCTI

Na(+) KaHAJIBIISIX KaHAJIiB

KaHAJIHN

Ennoreaian | Basogusrarisa Jerpanaris 3HIDKEHHS 4, 38, 89

bHA NO KUTBKOCTI

CHHTAa3a bepmeHTy

Inayumnbens | Bazogwnsranis Herpanartis 3HIKECHHSI 75

Ha NO KUIBKOCTI

CHHTAa3a bepmeHTy

I'T® [Tponyxkitis Herpamariis 3HIKEHHS 84

HMKJIOTIAPO | TeTporiapodionTep IPOIYKIIT

aaza l uHy (kodakTop y NO,

eNOS) eHIO0TEeaabH

a muchyHKITIS,
3MEHIIICHHSI
3IaTHOCTI 10
penakcartii

IIporein, [TonepemxeHHs Herpanariis [Iponideparis | 86

11(1) nposideparrii IJIaICHBKUX

3B’SI3y€ThCS | IJ1aICHPKUX M 5I31B M’SI31B

3 _AM®P

Ta
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YYTJIUBUM | PEMOJICITIOBAHHS
eJ1eMEeHTOM | CYJIMHHOI CTIHKH
Mioxapaun | Perymsuist ekcnipecii | Jlerpanariis [Ipomnidepamis | 34,
T€HIB Mi03HUHY, rJIaICHBKUX 790muoKa!
aKTUHY Ta I1HIIHX, M’s131B Ta | UcTOUHMK
nudepeHIanis MEPEKIIFOYCHH | CChIJIKH He
M’sI31B s Ha | Hali/IeH.
CUHTECTUYHUMN
dbeHoTun
Tpanckpun | 30UIbIICHHS Herpanmariis Tpanc noxkaris | 33, 58
niiHui ekcrpecii irioiTopy  NF- | B ssmpo NF-«B,
¢axrop NF- | mpo3zanansHux kB micis
kB LUTOKIHIB Ta IPOTEACOMHOT
Ba30KOHCTPUKTOPIB nerpaaaii
1Hr101TOpa
Tiazuguyra | PeabcopOuiss Na Tta | erpanaris [Tpuckopenns |41
uBuii NaCl | Cl B Hupkax BUBEIECHHS
KOTPAHCIIOP coi 3
TEp OpraHizMmy

Sx BugHO 3 Tabnui 1.1, meprmmm noginenTHAOM y CyIMHHIN CTIHII, 3MIHH

KUIBKOCT1 SIKOTO 3aJIeKalid BiJ MpOTeacoMH, BUSBUBCS eHporeniH 1. JloOpe

BIJIOMO, IO €HAOTEIH 1 € OTHUM 3 HAUTIOTYXHIIINX Ba30KOHCTPUKTOPIB, SIKUN
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aKTHUBYIOUHU BJIACHI PELIENTOPH, 110 MOB’s13aH1 3 G O1IKaMH aKTUBYIOTh YTBOPEHHS
iHO3uTON 3 dochary, sAkumii 3a paxyHOK MoOLmi3amii Kamblilo 3
SHIOIJIAa3MAaTHYHOTO PETHKYJIYyMYy, Ta 1HIMHMX €(EKTIB, BUKIUKAE CKOPOUYCHHS
TJIaJICHBKUX M S131B Cy/IMH.

Okamoto H. et. al. [50, 66, 67] y cBoix po6oTax nmpu moaentoBanHi DOCA
rinepTeH3ii, BCTAHOBWJIM I ABUIIIEHHS BMICTY €HJOTENHY 1 B a0pTi B 5 pasis, npu
IbOMY 3aCTOCYBaHHs 1HTI01TOpY mpoTeacomu (PSI) 3MeHiryBaso BMICT JaHOTO
Ba30KOHCTPUKTOPY Oubil HIXK Y 3 pa3u (3 2.43 go 0,73 HI/T TKaHUHU). ABTOpU
CTaBJIATH CIYIIHE 3alUTAaHHA: 32 PaXyHOK YOTO AaKTHBAIS MPOTEACOMHOTO
IPOTEOII3y NPH TINEPTEH31i y LIypiB, 30UIbIIY€E MPOAYKLIIO eHaoTeniny 17 1
YaCTKOBO 3HAXOMATh WMOBIpHY BiAmoBias B podoti Corder et al. [33]. V sxii
nokazano, mo TNFo ta TGFP omocepenkoBaHO CTUMYJIIOIOTH MPOJIYKIIIIO
enaoreniny 1 3a gomomoroto mpoteacomu. TNFo aktuBye (ochopunroBanus
1Hri0iTOpY TpaHckpunuiiHoro ¢aktopy NF-kB, mo € curnanom mis ioro
MPOTEacCOMHOI Jierpajallii 1 came ToOMy, 1HTIOITOpH MPOTEaCOMH 3aro0iralTh
BIAMOBIAI Ha 1ed 1uTokiH. PochopuntoBanHs iHrioiTopy NF-kB 3a6e3meuye
TPAHCJIOKAIII0 TPAHCKPUIILIMHOTO (pakTopy B SAPO Ta aKTHBALIK IIHOBUX
TeHiB, cepell SKuX, 1 reH exnoteniny 1. [Ipo ne Bnepiie nmoBigomus y 2000 porri
Quehenberger et. al [58]. ITpu gocaimkenHi ehekTy MPOIYKTIB TITIKO3HUITIOBAHHS
Ha ekcrpecito MPHK ennoteniny 1 y aopranbHMX €HAOTEMATbHUX KIITHHAX
OuKa, IMMH JOCIIIJHUKaMH OyJia BCTAHOBJIEHA aKTUBALlI1 IPOMOTOPHOTO PETIOHY
eHmoteniny 1 Ta moreHmiiHO 3B’s3yroumii caiit 3 NF-kB (-2090 bp).

[Ninepekcnpecis NF-xB y nux kimiTHHaX 1HAYKyBajla €KCHPECI0 €HAO0TENiHy |
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HaBiTh 0€3 BIUIMBY NPOJYKTIB TJIMOOKOTO TJIIKO3WIIOBaHHA. B momanbiiomy
3’ICyBaJIOCh, III0 €H0TENIH 1, B CBOIO Uepry, MoXKe akTHBiI3yBaTH yTBopeHHs NF-
kB. Takum 4YWHOM 3aMUKAE€ThCS XUOHE KOJIO: TIpO3amalibHI I[UTOKIHH
CTUMYJIIOIOTh EKCIIpecito eHaoTeniny 1, omocepeaxoBano uepe3 NF-kB, a
eHJ0TeNIH 1, o npu pOMY yTBOPIOEThCS, akTuBy€e NF-kB, sxuii aktuBye renu,
10 KOAYIOTh TIpo3ariajibHi [IUTOKIHH.

MoxnuBicTh akTuBaiii enporeniHoM 1 cuctemu NF-kB Oyma Bmepie
JOBeAcHa HiMelbkuMu nociaigavkamu Gerstung M et. al., ski mokazanu Ha
KJIITUHAX MPOKCUMAJIbHUX KaHAJbIIB HUPKH, 0 akThBalisi NF-kB Bin0yBaeThCs
TUIBKH Yepe3 eHA0TeNiH |-cnenudiuni perentopu A Tumy y JroAei (penentopu
B tuny y tBapun) [17]. 1li BueHi mokasaau JBa HE3AICKHHUX NUISXU aKTHBAILI
NF-xB (uepe3 peuentop engoreniny 1 Tumy A 1 3a JONOMOIOIO
JTanuaraineposy). Y iHmi# poOOTi IMX aBTOPIB HABOJATHCS JOKA3W TOTO, IO
eHJ0TeNMH | 1HAYKY€E Mpo3anaibHUil CUTHAJIBHUM LIIAX 13 3aTy4YCHHSIM KiHA3u
MAPK 38, sika € maptHepom NF-kB y tpanckpunuiiinomy komriekci [17].
Takox B 1iil poOOTI OyJI0 BCTaHOBJIEHO BIUIMB 010(h1aBOHOINIB, a came chrisine,
10 3JaTHUM TPUTHIYYBATH JIIIOCAaXapuJ 1HIYKOBAHE BUIUICHHS LUTOKIHIB
(inTepneiikin 6era Ta TNFa), a Ttakox iHriditop mporeacomun MG132. V
pe3ynbTaTi UX AOCTIAIB OyJI0 MoKa3aHo, mo Xpu3nH aktuBye NF-kB B kimiTnHax
Hela, a MG132 ingykyBaB yTBOpeHHS p38. YV IHMX MaHUX JIETKO MOOAYUTH
HEY3TOKEHICTh 3 MOMEPEIHIMHU 3aKIIOUEHHSIMHU II0JI0 3amo0IiraHHs aKTHUBAIlli
NF-kB npu 3actocyBaHHI 1HT10ITOPIB NpOTEACOMHU. A y HIONHO MPOLUTOBAHIN

poboTi HaeTbes mpo Te, Mo 010¢aIaBOHOIN (BOHH SIK BIIOMO € 1HTIOITOpamu
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npoTreacomMu) Ta, BiacHt, xiMiuHu# 1HTi0iTOp Mpoteacomu (MG132) cnpusim
akTuBarii TpaHckpumiliHoro ¢daktopy NF-kB, He BuxmodeHo, ™0 I
pPO301KHOCTI Y BHCHOBKAxX PI3HUX JOCIITHUKIB TOB’S3aHI 3 BUKOPHCTAHHIM
PI3HUX JIHINA KITITHH.

Awminopin uytnuBi Na(+) kaHaau HaBeieHl y Tabmumi 1.1 sk omgHa 3
MiIlIeHEeH MPOTEaCOMHOr0 MpoTeoi3y. | He BUIaakoBo, cripaBa B TOMY, IO MPU
MmyTalii B rexi, mo koaye ENaC npu3BoauTh 10 pO3BUTKY cuHIapoma Jlimna —
ayTOCOMHO JIOMIHAHTHO1, CUIb-UyTJUBOI TinepTeH3ii. Baxiupo, 1o g MyTalis
3adinae calT yOiKBITHHI3aLIl (perioH OaraTuil Ha MPOJIiH), 10 YHEMOKIIUBIIIOE
yOIKBITHHI3aLIIO KaHalny crneuudiuHo yOikBiTHH-1irazoro (NEDD 4) 1 nHe
JIO3BOJIIE TIPOTEAcOMi 3pyHHYBaTH Iied OUTOK. Y pe3ysibTaTi LBOT0 KUIBKICTh
KaHaIIB 301IBIIY€ThCS, HATPIEBUIM CTPYM TaKOX 1 CIIOCTEPIraeThcsa 3aTpUMKa
HaTpito B Hupkax. Malik B et. al mokazanm, mo crneuudiuauii iHTIOITOP
MPOTEaCOMHU 301JIbIITYE EKCIPECII0 BCIX TPHOX CYOOMHUIIL aMiIOP1] 4y TIUBOTO
Na(+) kanany 1, npu 1bOMY, 30UIbIIYE CTPYM uepe3 Il KaHanu. lIpu upomy
1HT101TOp J1130COM HE 3MIHIOBAB HE PiBEHb CYOOJMHHULb 1 HE BIUIMBAB Ha IXHIO
3IATHICTh JI0 TpaHcMeMOpaHHOTro TpaHcropty [45]. ¥V Ourbmn mi3Hili poOoTi 3
Hosoi 3enanaii Wiemuth et. al mocTtaBrim nmuTaHHS PO POJIb JT130COMAIIBHOTO
npoteoni3y y perymsiii ENaC. Pe3ynpratu ekcriepuMeHTiB TOBHICTIO 301rmucs,
piBEHb YCIX TPbOX CYOOJMHHUIP I[HOTO KaHAIy 3HAYHO 30UIbIIYBaBCS MpU
3actocyBanHl MG132. Arne nipu 6J10Ka1i XJIOPOXiHOM JIi3030MHOTO MPOTEOJIi3y,

BOHHU TaKOXX BUSBHIIM Oublle OUIKY SIK Yy Ji3aTi Tak 1 y MeMOpaHHii (pakiii.
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Takum uymHom y perymauii piBHs ENaC nmnpuiimMae ydyacth HE TIJIBKH
IIPOTEACOMHUM, a i JT130COMHUH mpoTeoi3 [45].

Enporeniansna NO cuHTaza, 0e3yMOBHO, MOXE€ OYTH BigHECEHa JI0
BAXUJIMBUX (PEPMEHTIB PEryJslii CYIUHHOIO TOHYCY. A€ 3B'I30K I[OTO
dbepMeHTy 3 MPOTEACOMHUM MPOTEOT130M IOCUTh JJOBTO 3aJIUIIIABCS HEBUBYCHUM.
VY nucepramiiinii  podoti [Hocenka B.€. [89] Bmepme Oynu mnpoBeneHi
EKCIIEPUMEHTH 3 BUBYEHHS BIUIMBY MPOTEACOMHOI (hpakiiii 13 PEeTHKYJOLHUTIB
Kposss Ha akTtuBHICTE NOS y 13oimpoBaHux TpoMOoumTax. Ilpu 1HKyOamii
TPOMOOIIUTIB 13 MPOTEACOMHOIO (DPAKINIE€I0 13 PETUKYJIOIUTIB KPOJisi aKTUBHICTh
eNOS cratuctuyHo noctoBipHO 30imbinyBaiacs Ha 24,6%. MeTunboBaHMiA
yOIKBITHH 4M iHTi0ITOp MpoTeacoMu (KJIACTO-JIAKTAIUCTHH B-JIAKTOH) 3HAYHOFO
MIpOIO BIAMIHSIM LEl epekT. ABTOpU 3pOOMIM BHCHOBOK, 11O MPOTEACOMHA
Jerpaaaris 3a Takux yMOB, oueBHaHO, mijusirae He cama e€NOS, a skwuiich
HETaTUBHUHN peryaarop ii akTMBHOCTI. BOHM mpumycTwiau, IO IS 3aIycKy
yOIKBITHHI3aIII 1 T1Aposi3y nporeacoMoro eNOS HeoOXiaHa TeBHA MOAU(IKAITIs
MPOTEIHY.

BigkpuTiiM TIMTAHHSM 3aJUINAETHCS BIUIMB MOHOOKCHIY a30Ty Ha
npoTeacoMy, MPUUYOMY BYE€HI HE MOXYThb JOCI JIMTH A0 CHUIBHOI JyMKH:
nigBuiirye NO aKTUBHICTh TPOTEACOMHU YU 3HUKYE?

3a nanumu S. Thomas et. al mig BriiuBoM mepeKkrcy BOIHIO 301TBITYETHCS
OPOAYKIIST MOHOOKCHAY a30Ty VY €HAOTENIONUTaX, a BHACIIIOK ILbOTO
M1JIBUITY€ThCS] aKTUBHICTh MTPOTEACOMH, 1110 MIATBEPHKYETHCS TUM, 1110 THT101TOP

OCTaHHBOT 3a100irae MiJIBUIICHHIO MPOTEOMITUYHOT akTUBHOCTI [4]. OnHak npu
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30UIBIICHH] MPOAYKIi a00 Yacy BIUIMBY IMEPEKHUCY BOJHIO akTUBHICTH NOS,
HaBITAKH, 3MEHIITYBAJIACh 1, Pa30M 3 THM, 3MEHIITYBaJIaCh aKTUBHICTH TIPOTEACOMH.
[Tpotunexui gani monao BBy NO Ha mpoTeacoMy OyJio OTpUMaHO y poOOTi
Liu H et al.[38]. Ha enpoTemianpHuX KIITHHAX YMOITIKaIbHOI BEHHU JIFOJWHU 13
3aCTOCYBaHHAM (DapMaKOJIOTIYHUX Ta TEHETUYHUX IMIIXO0A1B OyJI0 IOKa3aHo, 110
30utbmeHHss mpoaykiii NO 3MeHIIye XIMOTPUIICHHOIIOAIOHY aKTHBHICTh
IPOTEACOMU Ta CIPUYUHIOE HAKOIIUYEHHSI PEOPTEPHUX MO BIAHOLIEHHIO 710 26S
MPOTETHIB.

Knituau  HokayTHuUX wMumied 3a eNOS BUSIBISUIM  MIABUIIEHY
poTeacoMajIbHy aKTUBHICTB, IO JIO3BOJIMIIO aBTOPaM 3pOOHTH BUCHOBOK ITPO TE,
mo NO, sxuii npoaykyerbcsi eNOS, € ¢dizionmoriunum cymnpecopoM 26S y
eHJ0TeaTbHUX KIITHHAX.

[Topy1ieHHST OKCHATUBHOTO NUISIXY Y CIIOHTAHHO T1MEPTEH3UBHUX IIYPIB,
nokazano mie y 2002 porri. Briones et al. mpu qocikeHHi nepeOpanbHUX apTepii
MOKa3aJld, M0 €HAOTeNi-3aJIe’KHa BIAMOBIIb HA HITPONPYCH]I HATPiKO 3HAYHO
menmra came y SHR [5]. Ili ta Oararo iHIIMX OIOCEPEIKOBAHUX JTaHHUX
JTIO3BOJIIFOTh CTBEPJIKYBATH, 110 TpoayKilisi NO npu rinepTeHsii 3SMeHITy€eThCs, a
OT>K€ 3pOCTAE MOMJIMBICTD IS IMiIBUIIICHHS] aKTUBHOCTI TIPOTEACOMH.

[anymmbensra NO cuHTa3a HE TaK 4YacTO 3TaAyeThCS Y PETyJsIii
CYJIMHHOTO TOHYCY SIK €HJoTeJliajgbHa, MpoTe OloXiMiyHI Ta (hapMakoJIOTIuHI
JOCIIIJIKEHHS IOCUTh YITKO BKa3yIOTh Ha 1 ()yHKII10HAJIbHE 3HAUEHHSI y PEeTyJISIIil
CYJIIMHHOTO TOHYCY, 30KpeMa IPH CIIOKHWBaHHI COJ 3 XapYOBUMH MPOTyKTAMHU.

W.-Z. Ying and P.W. Sanders mpoBenu NOCTIKEHHS Ha JIiHIi ClIb-4yTIMBUX
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urypiB Dahl/Rapp, y sikux BuHuKae rineprensis npu 30iibimerHi NaCl y parrioHi,
ki He 3martHi maBumuTd Tpoaykiiro NO y BigmoBige Ha Taky mieTy. Y
pe3ynbTaTi TEHETUYHWX JOCTIIHKeHb OyJI0 BCTAaHOBJIICHO, M0 MPUYHHOIO
apeakTuBHOCTI NO CHHTa3M y IUX IIypiB € TOYKOBA MYTallisl, [0 CIPUYUHIOE
3aMiHy TpOJIiHY Ha cepuH y 714-my monokeHHi ii reny. Llg 3amina crnpusie
IPUIIBUIIICHHIO YOIKBITHHI3AMIT iHAyHOenpHOi NO cuHTa3u in Vivo Ta in Vitro
13 HACTYMHOO Jerpajariero y nporeacomi. KiabkicTe pepMEeHTY 3MEHIIIY€ETHCS,
10 Y CBOIO Uepry 3MeHIiye npoAykiio NO Ta mosICHIOE pO3BUTOK T1HEPTEH31T Y
i€l JaiHii mypis. Lle 403BoIIsIE NPUITYCTUTH HASIBHICTh AHAJIOTTYHOTO MEXaHI3MY
y natorenesi Al' y moaunu [75].

BaxmuBum dakropom perymsmii  aktuBHOCTI NO cunTaz € ['TO
nuKioriiponaza 1 —  piBeHp-MIMITYIOUMH  (epMEHT y  CHHTe3I
tetporiapodiontepuny (BH4) (de novo). BH4 € oguum 3 rogoBHUX KOQaKTOPIB
NO cuntazu, 6e3 Hporo npoaykiis NO eHAoTeMaIbHUMU KIITHHAMU PI3KO
3HWKYEThes. Y poboti Xu J. et al. mokazano, mo 3a BuBy aHrioreH3unHy Il
BUHUKAE €HAOTETIanbHa AUCPYHKIISA, IO CYMPOBOKYETHCS 3HUKEHHSM PIBHS
BH4 Ta aktmBarieo mpoTeacoMHOTo TpoTeonizy oaHoudacHo [83, 84, 85]. B
PEe3YIbTaTI MOJICKYJSIPHUX JOCIIIKEHb OyJI0 BCTAHOBIICHO, IO aHTioTeH3HH Il
M1IBUIILY€ PIBEHBb HITPO3yBaHHS TUPO3HUHY B 011Ky PA 700, 01HOTO 3 aKTUBATOPIB
26S MPOTEaCOMH, CIIOCTEPITAEThCA  IXHS B3a€EMOJIiS (moBeneHa
KOIMYHOTIPELMIITALlIS ), 110 Belie 10 3MeHIIeHHs BMicTy ['T® mukiorigponasu 1
Ta 1 npoaykty. [Hdy3isa anrioren3uny Il Muiam Takox 3MeHIITyBasia piBeHs BH4

Ta MOpylIyBaja eHJI0TeIii-3aJIeKHY pellakcalliio 130JiboBaHoi aopTH. L1 edhextn
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nonepemkyBanucs 3actocyBanHsM MG132. Ieir npuknang godpe UIHOCTpye
AHTarOHICTUYHI B3aEMOJIi MK €HAOTETIaNbHOK Ta iHAYnHOensHOoI0 NO
CHUHTa3aMH, 00 came MEePOKCHHITPUT, II0 MPOAYKYETHCS MEpIIuM (HEepMEHTOM,
cnpuunHioe HiTpo3wtoBanHs PA 700 Ta 3amyckae, TaKUM YHHOM, JETPAAALIiio
['T® nuknorigponasu 1, mo npoaykye kodaktop enaoreniaibHoi NO cHHTa3H.
[Tpurnidenns npoaykuii ONOO™ L-NAME a6o ceuoBoio KUCIOTOIO 3arooiraio
BIUIMBY aHT10TeH3UHY Il Ha aKTUBHICTH MPOTEACOMHOI JIerpaaarlii .

VY Ginbir mi3Hik podoti S. Sharma et al. [84] Oys10 MOBHICTIO MIATBEPHKEHO
pesyabratt Xu J. et al. i momaTkoBO MOKa3aHO, MO TOPYIICHHS (QYHKII
egaoremianbHoi NO cHHTa3M, 10 CHpPUYMHEHA NPOTEACOMHOIO JIErpajialli€ro
['T® nuknorigponazu | COPUYUHIOETHCS ACUMETPUYHUM JAUMETHIAPTIHIHOM
(ADMA). 1l monekyna 3aBKAM BH3HAYAETHCS Y IUIa3Mi KPOBI 1 € MOOIYHUM
MEeTa0OoIYHUM TPOAYKTOM Mojaudikaiii MpoTeiHIB y MUTOIIa3Mi BCIX KIITHH
moauHu. [ligBUIEHHS pIBHS I[I€] CHOJYKA CIOCTEPITaeThbCsl MPHU CEPLEBO-
CYIMHHHUX  3aXBOPIOBAaHHAX, META0ONIYHUX TMOPYIIEHHAX, MpPHU  IHIIUX
3aXBOPIOBAHHSX, TIOB’I3aHUX 3 BIKOM, ii piBEHb MOB'SA3aHUMN 3 ITIABUIIIEHHSM P1BHS
TOMOLIMCTEIHY, LI0 TaK0X BBAXKAETbCS BAXKIMBUM (DAKTOPOM YIIKOIKEHHS
CYIIMHHOI CTIHKM Ta 3017bIIy€ PHU3UK cepleBo-cyauHHOoi matojorii. ADMA,
KOHKypytoun 3 L-aprininom, 3Menmrye mnpoxaykuiro NO Ta CHOpUYUHIOE
eHaoTenaibHy auchyHkuito. 3actocyBanHs L-kapHiTHHY ynosuibHioe ADMA
1HyKOBaHy NMpoTeacoMHuy aerpanaiito ['TO mukoriaposnasu 1, nonepemxyodn
acomaniro 1poro ¢epmenty PA 700 ta 6inkom CHIP. ¥V cBow uepry e

nonepexkye 3HmkeHHs piBHsg BH4 Ta 36epirae npoaykiito NO. Crij 3a3HaunTH,
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10 aKTUBHICTh MPOTEacOMH MiABUIyBajack 3a aii ADMA Ta yOikBiTHHI3allIsg
['T® nuxmoriaponasu 1.

[Iporein, mo 3B’a3yerbest 3 HAM®D-uyTIMBUM €IEMEHTOM € OJHUM 3
yHIBEpCATbHUX 1 HAA3BUYANHO Ba)UIMBUM TPAHCKPUILIAHUX (PaKTOpiB, IO
3B’SI3YIOTh CUTHQJIBHI IMTOIUIA3MAaTUYHI HUISIXM 3  EKCIPECI€0  T'eHIB.
CrniseigHomeHHs TAM®D/II'M® € kI040BUM y peryimii GyHKINH 6araTbox
KJIITHH, B TOMY YHUCJI1 I1aJeHbKoM s130BuX KIiTHH, a CREB, 110 € 3anexxHuM Bif
piBast TAM® (CAMP - response element-binding protein), nepenae BiAmoBiIHI
CUTHAJIN Y SIIPO.

Y po6ori Grat C. et al. Bnepre 3pooiieno cipooy mos’sizatu Al i3 CREB
ta npoTteacomoro [15, 16]. I[Toka3zaHo, 1m0 pocToBuii (HakTOp TPOMOOLUTAPHOIO
MOXO/KEHHS, IPOYKITIS SIKOTO 30UIbIIYEThCS TpU Al’, CIPUYUHIOE 3MEHIIICHHS
kouuentpaiii CREB, mo nonepemxaeTscs 1HTI61TOPOM IpoTEacOMU. ABTOpAMHU
JIOBECHO, LI0 JeTpajallisi BKa3aHOTO TPAHCKPUMIIIIHHOTO (haKTOpy BiIOYBAa€ETHCS
3a ydyacTi YOIKBITUHY Ta TMpoTeacoMu. JlOCTaTHHO BHUCOKHUU PIBEHb LHOTO
NpoTEiHy MOTPiOEH ISl MONEpeKEeHHs Mpoideparii IIaJeHbKUX M 3B, a
OTK€, MPUTHIYEHHS MPOTEAaCOMH IPH MiJABUIICHHI apTeplaJbHOTO TUCKY, MOXE
MaTH aHTUTINEpTeH3UBHUN eekT. B cBOiX momanmpmmx podoTax amMepuKaHChKi
JOCIIITHAKY JIOBENIM 1Ii mpuryiieHHs. PapmMakosIoridyHi mpenapatu (3 Tpynu
TJIiTa30HIB) momnepekyoTh Aerpanamito CREB y rmagenpkux m’s3ax aptepiid

[15].
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binox wmiokapaun (tabn.1.1) € KOaKTUBATOPOM TPAHCKPHUIILIHHOTO
daktopy SRF (serum response factor), sikuii Tpae BUpINIATBHY pPOJIb Y
nudepeHItianii ri1aIeHbKOM I30BUX KITITHH, a TAKOXK Kap/110MiOITUTIB.

MioxkapiuH BHOIPKOBO €KCIIPECYETHCS Y TIIAJICHBKUX M 533X Ta CEPIICBOMY
M’s31, Ma€ BIIHOIICHHS JI0 €MOpioreHe3y CeplieBO-CYJIWHHOI CHUCTeMH Ta ii
ajganTaiii 10 reMoAMHaMIYHMX MopylieHb. Llel Oimok (izuuHO B3aemoie 3
OikoM TpaHckpuniiiHoro ¢akropy SRF, akTtuByroun rpymy TreHiB, s
mudepeHnianii 3a3HaueHUX BUIIE KIITUH. [Ipu Mmyrtamii y reHi MioKapauHy
3MEHILYETHCS €KCITPECISt CKOPOTIMBUX MPOTETHIB Y II1aJICHBKUX M s13aX. Y poOOTI
Xie P. et al. Buepie orprmano 10Ka3u, Mo yOIKBITHH 3aJI€KHUHN TPOTEOIIi3 Ma€e
Oe3mocepeIHe BiTHOMICHHS JI0 PEryJIsiii MiOKapWHY y MIaAeHbKUX M s13ax [ 79].
[le BimOyBaeThcsl 3a paxyHOK HAsBHOCTI YOIKBITUH-JITa3HOI AKTHUBHOCTI Yy
npoteini, mo B3aemomuie 3 Hsc70 C xinnem (C terminus of Hsc70-interacting
protein, CHIP). loOpe BimomMo, MmO BiH € OJAHMM 3 MPOBIAHUX (HAKTOPIB
MaIlUHEPIii 3 KOHTPOJO SKOCTI MPOTETHIB, MOT0 EKCHPECisi € MAPKEPOM CTPECY
CHOIIJIAa3MATHYHOTO PETUKYIYMY, IO, 30KpeMa, BUHUKAE TMPU HAKOIMMYCHHI
OUJIKIB, IO 3AaTHI A0 arperauii. Tako BiH I'pa€ BAXKIUBY POJb y KIITUHHOMY
pOCTi, aronTo31 Ta HeHpoaereHepaiiii.

Opnak ioro ponb y naudepeHmanii TJIaJeHbKOM S30BUX KJIITHH Ta
MiTPUMaHH1 CYJIMHHOTO TOHYCY 3aITUIIAETHCS MaJIOBUBUYEHOIO.
AMepUKaHChKUMH BYeHHUMH Oyio mokazaHo, mo PHK intepdepentis CHIP
3HAYHO 30UIbLIYE EKCIPECII0 MIOKapAMH-1HIYKOBAHUX TE€HIB Y TIJIaJICHbKUX

M’si3aX, a caMe akTuHy Ta Mio3uHy. Hamaku, rinepekcopecis CHIP
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CIIpUYMHIOBAJa 3MEHIIEHHS eKcrpecii nux TreHiB, piBeHb MPHK Ta Oinka
MioKapauHy. [Hr16iTOp MpoTeacoMH NpU IBOMY MOMEpPEIKyBaB 3MEHIICHHS
piBHSL MiokapauHy. ABTOpu BusBHIM Konokamizamiro CHIP ta miokapauny, a
TaKOXX JIOBeNM YOIKBITHHI3AIIIO 1IN VItro OCTaHHBOTO TIpoTeiHy. Y
(GYHKIIIOHATBHUX ~ €KCIIEPUMEHTaX 31  3aCTOCYBaHHSAM  HOpaJpeHaliHy,
alleTWIIXOJIIHY Ta HITpompycuay Oylio mokaszaHo, mo rinepekcnpeciss CHIP B
KUIBLIEBUX MpenapaTrax aopTu 3MEHIIY€E 3/IaTHICTh 0 CKOPOYECHHS Ta 301IbIILyE
3IaTHICTh IO pO3CIa0JIeHHS CYAMHHOrO mpernapary. TakuM 4YMHOM, BiJ PIBHA
CHIP y rianeHpKoM’ 430BUX KIITHHAX Ta PiBHSA aKTUBHOCTI IpoTeacomMu Oyje
3aJIe’KaTH PIBEHb MIOKapAUHY Ta OMOCEPEIKOBAHO 1 PYHKIIIOHAJIbHI BJIACTUBOCTI
CYJIMHHOI CTIHKH, a camMe, YUM MEHIIIE MIOKapJWHy THUM MEHINa 3/IaTHICTh JI0
ckopoueHHs. 3a ganumu Xie P. et al. BakiuBe 3HAUYCHHS MPU IbOMY Mae KiHa3a
rinikorencunTasu 3 B (GSK-3[B): 3acrocyBanHsi crienudiyHOTO 1HTIOITOPY i€l
KiHA3¥1 3MEHIITYBaJIO PIBEHb YOIKBITHHOBAHOTO M1OKAp/IMHY, 1110 CBITYUTH PO TE,
o CHIP po3niznae 1 yOIKBITHHI3Y€E came pochopuiiboBaHy (popmMy MIOKapIuHY,
3anyqatoun 710 1poro npoinecy GSK-3p. Cnix varonocuth, mo GSK-3, okpim
MIOKapJAUHYy Mae€ 1€ ¥ 1HII BaXJIMBI MillIeH1, 30KkpeMa, pocdopuittoe B-kaTeHiH
Ta sjiepHy HopMy MIO3HHY.

B-xkaTeHiH 3amyckae YOIKBITMHYBaHHS, Ta IPOTEACOMHY JIerpajalliio,
3MEHIIYIOYM  MOJJIMBICTH  TIMEPTEH3WBHOrOo  pemoneiroBanus  [60].
dochopuntoBaHHs K saepHOro Mio3uHy kiHazoro GSK-3f, HaBmaku, 3axuiae
MPOTETH Bl MPOTEACOMHOI Jerpajiallii, 1110 Y CBOIO YEPTy aKTUBYE TPAHCKPHUIIILIFO

T'eHIB, 1110 KOAYIOTh cyOooaunumili pudocom y G1 ¢asi kiaiTuaHOTO 1KY [63].
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Y poodoti Pfisterer et. al (2012) na mpemaparax aopTajbHUX KiJIEIb
OTPUMAHO [IaHi, M0 TIEBHOK MIpOI0 € CYNEpEeUwIMBUMHU BiJTHOCHO
BUIIIe3a3HaueHNX TBep/pkeHb. [Ipu mogemoBanHi DOCA- coibp0oBOi rinepTensii y
mumielt, ekcopecii MPHK Ta xonmenTpamiss OuUTKy MiOKapAWHY 3HAYHO
3MEHIIyBaJIaCh TaK CaMO SIK 1 €KCIIpECis HOro reHy-mimeHi - KajabloHiny [56].
ABTOpHU IOBOJIATH BUPIIIAJIbHE 3HAUCHHS 010MeXaHIYHOTO (haKTOpy, IO 3aITyCKae
dbochopuroBaHHg MiOKapAuHy mpH mepdy3ii 130JIbOBAaHUX apTepidl MUII Ta 3a
BIUTUBY [HMKJIIYHOTO PO3TSATHCHHS KYJIbTYPH TJAJACHBKOM SI30BHX KJIITHH
monuau. Ilpu npomy, 3actocyBaHHs 1HTIOITOpy mpoTeacomu (bortezomib)
30UIBIIIYBAJIO BMICT MIOKApJIMHY B sJIpax IJIaJeHbKUX M s31B. Y LUIOMY Ll
MEXaHI3M Tpa€ poJib y TMepeKItoueHHl KOoHTpakTwibHoro tuny ['MK Ha
CUHTETUYHHM TIPU TIMEepPTEH311, TOMY Y IIbOMY acCIeKTi 3aCTOCYBaHHS 1HT101TOPIB
MPOTEACOMU MAa€ MEPCHEKTUBH VISl TMOMEPEIKEHHS PEMOJICTIOBaHHS CYJIUHHOT
CTIHKH.

AKTUBAISI TPOTEACOMHOTO TPOTEONi3y € BAXKIMBUM €JIIEMEHTOM JIJIs
3BiTbHEeHHS NF-kB Bij iHri6iTOpa, a came, ocTaHHii 3a3Ha€e yOIKBITUH3AJIEKHOTO
MPOTEACOMHOTO MPOTEOI3y 3a YMOB Jlii Ha KJIITUHU Mpo3anajlbHUX [UTOKIHIB, a
TaKOX Ba30aKTUBHUX PEUOBUH, 30KpeMa, aHrioteH3uny 1. 3po3ymino, 1o 3a 1ux
yMOB TIPUTHIYCHHS AaKTHUBHOCTI mpoTeacomu 3amobirae ekcmpecii NF-kB
3aJI)KHUX TEHIB Ta 3MEHIIy€ BIANOBIIb CYAMHHOI CTIHKM Ha aHrioTeHsuH I,
pPEMO/ICNIIOBaHHS CYy IMHHOT CTIHKH Ta apTepialibHUM TUCK Y 1IoMy. Tak, B poOOTi
Li et.al. moka3zano, o anrioteH3uH Il iHayKOBaHa TiMEpPTEH31s MOMEPEIKAETHCS

arutikaui€ero bortezomib, mpu bOMY CHOCTEPITAETHCS MPUTHIYEHHS 1HT101TOPOM
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30UIBIICHHST TIPOTEAaCOMaIbHOI AKTHUBHOCTI, TIIONEPEIKAETHCS 301IbIISHHS
TOBIIMHUA MeAil, kumbkicTh MK y cmykkax aopTu, a TakoX eKcIpecis
TKaHUHHUX 1HT101TOpiB MartpukcHux mpoteiHiB (TIMP2 ta TIMP1), camoi
MaTpukcHOi mpoteinasm (MMP2), Hopmamizamis 1HAEKCY  KIITHHHOI
nposideparnii y aopTi [37].

Excnpecis reny-mimeni NF-kB Monexynu kmiTuHHOT aaresii CyaMHHUX
krituH (VCAM 1) TakoX 3aKOHOMIPDHO 3HHXKYEThCSA IIPH 3aCTOCYBaHHI
bortezomib pazom 3 anriorenzunoMm II. He 3Bakatoum Ha Te, 1O 1HTIOITOPH
IPOTEACOMHU MPHU HU3bKUX KOHIIEHTPALISIX, MOXYTh 3amo0IraT Mpo3amnajibHii
aKTHBallli B €HAOTEMAIbHUX KIITHUHAaX, y poOoTi Ludwig A. et al. moka3ana
aKTHBAIllS [IMX IMyHHUX peakiiiii, omocepenkoBanux NF-kB [39]. V niHii urypis
JyTJIUBUX JIO BHCOKOCOJIbOBOI JI€TH, 1HTIOITOpU TIPOTEACOMH, 30KpeMa
bortezomib, 3MeHIITyBaIM MPOSIBU 1HIYKOBAHOTO TIMEPTEH3IEI0 OKCUIATUBHOTO
CTpeCy Ta eKCIPECito MOJICKYJIH KIITHHHOI aaresii cyauaaux kiitua (VCAM 1)
y aopTi.

Tiazug uytnuBuii NaCl korpancnioptep (NCC), mie oaun dakTop, 1110 6epe
y4acTh y peabcopOiii comi y Hupkax. Lleit OUTOK € MIIIEHHIO JJIsl Tia3uIHUX
JIypeTUKiB, 1O, Y CBOIO YEpry, IMIHUPOKO BUKOPHUCTOBYIOTHCS MPU JIKYBaHHI
rinepren3ii. MyTalisi B TeHi, IO KOJAy€ M€l KOTPaHCHOPTEP € MPUYHHOIO
po3Butky cunapomy JIxitensmena (Gitelman syndrome) — cmagkoBoro,
ayTOCOMHO-PEIECUBHOTO PO3Jaay 3 MPOTPECHBHOIO BTPATOIO COJIEH BHACTIIOK
myTarlii Ta nopymeHasam ¢GyHkiii NCC abo 13 mprUCKOPEHOI0 HOro JIerpaiali€ro.

Came MexaHi3Mu pucKopeHoi aerpananii 3amikasuwin P. G. Needham et al., ski
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JIOBEJIM 3aJy4€HHS EHJIOIUIa3MAaTUYHOTO PETHKYJIyMy Ta IPOTEaCOMHOTO
npoteotizy B oomiai NCC [49]. V pesynbraTi 10ciiaiB Oy0 BCTaHOBIIECHO, 110
nerpananiss NCC 3anexuts Bif yoOikBiTuH-mirazu Hrd 1, sika nokamizoBana Ha
MeMOpaHi eHJOIUIa3MaTHYHOTO peTuKyiayMy. [Ipu Big’€qHaHHI IIANEpOHIB Y
npocBiti EIIP Bixg 6inka NCC BinOyBaeThcsl YOIKBITMHYBaHHS OUIKYy Ta HMOTo
Jerpajanis, Mo 3aJeKUTh BiJ aKTHUBHOCTI IuToruiazmatuyHoro Hsp 60 Ta,
3BMYAHO, 1 mpoTeacoMu. IIpuUrHIYEHHS aKTHUBHOCTI MpPOTEACOMU B IUX
EKCIEpPUMEHTax Momnepe/KyBao 3MeHIIeHHs KiabkocTi NCC. TakuM 4MHOM,
MOXHa JIUTH 10 BUCHOBKY, III0 BUCOKAa aKTHUBHICTh MPOTEACOMHU B KIITHHAX
KaHaJIbI[IB HUPKKU Oyne crpusitu 3MeHIneHHo KuibkocTi NCC, ynoBUIbHIOBaTH
peabcopO1rito HaTpir0 Ta XJOpy Ta 3a0e3leuyBaTH 3MEHIICHHS apTepiaabHOTO
THUCKY, TOJd1 SK TPUTHIYEHHS aKTUBHOCTI IPOTEACOMH, 3OUIBIIUTH KIIBKICTh
mosiekynn NCC, miaBumuth e€)eKTUBHICTh peadbcopOirii coil Ta MiJBUILNEHHIO
apTeplaJbHOTO THCKY.

Ponb yOIKBITHH-3aJI€KHOTO MPOTEACOMHOIO MPOTEOMi3y y TinepTpodii
cepird, 1o € 6e3nocepenHiM HacuiakoM Al', akTuBHO BUBUYaeThes octanHi 10-15
pOKIB. 3a Liel yac JOBEJCHE 3HAYECHHS IPOTEACOMHOr0 MPOTEONI3y y Aerpaaariii
a00 MomynAmii poOOTH 1UIOro psAAy OLIKIB, IO MarTh Oe3mocepeHe
BIJIHOIICHHS /0 MEXaHI3MIB pO3BUTKY rinepTpodii miokapaa (tabmn. 1.2). Cepen
OCTaHHIX HAWOUIBII BaXXJIMBE 3HAYCHHS MAalOTh.: OUIKH CKOPOTJIHUBOTO CEpIIs
(mio3uH [12], Tpononin I [31], kaneuuueBpun [10] Ta NFAT (snepuuit dhakrop
aktuBoBanux T wmituH) [69], PKCepsilon, B-karenin, tenetonin [63], NF kB

[41], Tutin [24], psn OinkiB perynsropiB anonto3y (IAP, XIAP, kacnasu 3,7,9,
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MDM?2 [31], p53 [3, 53], uukain D1 [40], HIF [87], c-Jun [35], AMPK [88],

KiHa3a Jierkux JaHmooriB Miosuny (cMLCK) [74], mpotein acomiiioBaHW# 13
penenrropoM adrioTen3uny Il meprroro Tumy [36], cipryin [28].

[lepma poboTa mpHCBIYEHA JOCTKEHHIO PO MPOTEaCOMHOTO
IPOTEOJII3y y Aerpaaalii MioGiOpHIspHUX MPOTEiHiB 3’ aBriaack y 1999 pomi [12].
AMEpUKaHCBKUMU JOCIITHUKaMHU OyJI0 TOKa3aHo, M0 Crenu(piuyHui 1HT101TOp
NpOTEaCOMU — JIAKTAIUCTUH TIPU JI0AaBaHHI y KyJIbTYPYy HEOHATAIbHUX
Kap/1IOMIOIIMTIB IIypIB CIPUYMHIOE 3HAYHE IM1ABUIIEHHS BIIHOIICHHS 3arajibHO1
KiibkocTi npoteiniB a0 JIHK 1 mogoBxkeHHsI HaAmiBXUTTS Ba)KKUX JIAHITIOTIB
M103UHY. [HII 1HT10ITOPH MPOTEACOMH JABAIM AHAJIIOTIYHUNA pe3yibTaT. Edekt
0JIOKaTOPIB KaJbI[IEBUX KaHAIIB, IO MPOSBISETHCA MPUCKOPEHHSIM Jerpajari
M103MHY, TaKOX BIAMIHSBCS 1HT101TOpaMH MPOTEACOMH.

VY po6ori Takaoka M. et. al Bu3HauMIM 3MiHK aKTUBHOCTI MPOTEACOMH TPH
po3BUTKy Al’, a came OyJI0O BCTAaHOBJIEHO MIJABUIIECHHS XIMOTPUIICMHOMNO110HO1
aktuBHOCTI B aopti y DOCA-salt mypiB [66] BH3HAYWIM ITiIBUIICHHS
XIMOTPHUIICUHOIIOA10HOT aKTUBHOCTI TPOTEACOMH B a0PTi NMpU MojentoBaHHl Al
nuiaxoM 1H(Qy3iil anrioreHsuny Il Ta mpu MopentoBaHHI [1a0€TUYHOI Ta
xoJiecTepruHOBOi BazomnaTii. CiiJl 3a3HaYUTH, 1110 MPOTEACOMHUN KOMIUIEKC Ma€
TPH MPOTEOTITUYHI aKTUBHOCTI (OKpIM 3a3HAYCHOI BUIIIE, 1€ i TPUTICUHOTIOI10HA
Ta MENTUAMITIIOTAMII IEITH/I-T1poJIa3Ha aKTUBHICTB), SIK1 32 HAITUMHU JTAaHUMHU
[53, 54], MoKy Th 3MiHIOBaTHCH Pi3HOIO MIPOIO 1 ONITHUMAILHUM € BU3SHAYCHHS yCiX

TPbOX AKTUBHOCTEU IPOTEACOMMU.
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30BCIM HEMAE poOIT, MPUCBIUCHUX JOCIIIPKEHHIO 3MIH €KCTIPECii IeH1B, 110
KOAYIOTh CyOOJTUHUII MPOTEACOMM, B TKAHWHAX AOPTH YU TJAJCHBKOM S30BHUX
KiiTHHAX 32 HopManbHUX YyMOB uu Al Ille y 1998 pomi Takaoka M. et al. [67]
BCTAHOBWJIM  aHTHTINEpTEeH3UBHUI edekr iHridbitopy mporeacomu  (N-
benzyloxycarbonyl-lle-Glu(O-t-Bu)-Ala-leucinal, PSI) npu
JIE30KCUKOPTUKOCTEPOH alleTaT - COJIbOBOI MOJIEII apTeplalabHOI TiepTeH3ii y
urypiB. byno mokaszaHo, 1O 3pOCTaHHS apTeplalbHOTO THUCKY Y TBapHH
CHIBIIAJAJI0 3 MMIJIBUILEHHSIM aKTUBHOCTI Ta BMICTY MPOTEACOMH B apTepialibHIM
CTIHII, a mnpusHadeHHss PSI mpoTsarom 4YOTUPHOX THXKHIB EKCHEPUMEHTY
nonepekyBajgo 3pOCTaHHS apTepiaJbHOrO0 THUCKY Ta BKa3aHl 3MIHM Y
IPOTEaCOMHOMY MpOTEONi3l. Y HACTYNHUX JOCHKEHHSAX IUX BYEHUX
BCTAHOBJICHO, 1110 y peaji3allii aHTUTINEPTEH3UBHOI [I1i 1HT101TOpa MPOTEACOMHU
Ma€ 3HaYEHHS 3HIKEHHS BMICTY MOTY>KHOT'O Ba30KOHCTPUKTOPA EHAO0TENIHY-1 Ta
NpUrHiYeHHS Tpodidepartii riaieHbkoM I30BUX KIITUH B aopTi [66, 20, 50]. ¥V
OUIBII Cy4YaCHUX KIIHIYHHUX JOCHIDKEHHAIX OyJ0 JOBEIEHO, IO BMICT Ta
aKTUBHICTh TPOTEACOMH y aTEPOCKICPOTHYHUX OJISIIKaX KOPOHAPHHUX CYIUH
KIHOK, 10 OTPUMAJId Yy TMOCTMEHOMAay3aJlbHOMY TMEpioJii TOPMOHO3aMICHY
Teparito, 3HaYHO MEHIIIE HIXK Y TUX >KIHOK, 1110 HE OTPUMYBAJIH TAHOTO JIIKYBaHHS,

1110 CIIBMAIaIIo 31 cTab1Ii3aIlier0 apTepiabHOTO TUCKY Y mepiuXx [46].
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PO31J 2. MATEPIAJIA I METOAU JOCJIIIKEHHSA

2.1. XapakTepucTHKa KJIiHIYHOT0 MaTepiaJy.

VY nocnimkyBaHy rpymy yBidnud 147 mijmiTKiB, XBOPUX Ha €CEHIIATbHY
AT, mo mnpoxomwnau JIKyBaHHS Yy BIIAUICHHI peBMoKapzionorii Jlutsdoi
kiiHIYHOT JikapHi Ne6 wm. Kuepa. Ilpo nepBunHuMii xapaktep AT poOuim
BUCHOBKH, CYJISIYM 3 TAHUX KJITHIYHOTO JOCIIIPKEHHSI, J000BOT0 MOHITOpUHTY AT
Ta JOCIIJDKeHHS (PYHKIT HUPOK 1 3aj103 BHYTPIIIHBOI CEKpellii BIAMOBIIHO J10
pexoMeHanii AMEpUKaHChbKO1 pOO0UYO0i Ipyiy 3 KOHTPOJIIO MIABUIIEHOTO THCKY
y mitedt 1 mimmitkiB (NHBPEP) [70]. [diarao3 BepudikyBanmu 3a pe3yiabTaTaMu
no6oBoro MoHiTopuHry AT Ha 5-7-my m00y CTalioOHapHOTO OOCTEKEHHS 13
3aCTOCYBaHHSIM MOHITOpPiB THUCKY «ABPM-04\M» (Meditech, Yropmuna) 3
BUKOPUCTAHHAM  IUIEUOBOT  MamwkeTku. OIlIHKYy pe3yJbTaTiB  J000BOTO
MoHiTopuHry AT mpoBoOAMIIHN 3a 3araibHONPUIHIATHMU MeToaamu [ 70].

Kontponbny rpyny ckianu 208 mkosisgpiB M. KrueBa BiJIOBITHOTO BIKY 3

HopMasibHuM AT 3a pe3ynbTaTaMy pa3oBUX BHUMIPIOBaHb 32 PEKOMEHJALISIMU

[70].
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Taomurg 2.1.

OCHOBHI TMOKa3HUKM XBOPUX Ha apTepiaipHy TIMEPTEH3II0 Ta MPAKTHYHO

3I0pOBHX 0CI0 (KOHTPOJIB), SIKUX OYJI0 BKIFOYESHO JI0 TOCIIIKEHHSI.

KonTponn AT’
[TapameTrpu
(n=208) (n=147)
Cratp,

140/68 104/43
YOJIOBIKU/ KIHKA
Bik, poku + SD 13.7+1.12 14.3 £1.62
BMI, kr/m2 + SD 19.3+3.44 23.0+4.26
SBP, mm pT + SD 107.5 £6.86 128.8+7.94 *
DBP, mm pT + SD 68.4+6.13 74.8 + 8.82

BMI — inaekc macu Tina, SBP — cucromiuauit Tuck kpoBi, DBP — miacroniunuii
THUCK KpoBi, SD — cranaapTHe BiaxuiaeHHs. * - P<0.05

SAx BUAHO 13 MOPiBHSILHOT Tabymmi 2.1., mociigHa Ta KOHTPOJIbHA
IpynH HE BIAPI3HIUCS 3a BIKOM 1 cmiBBigHOmEHHsSM crtateit (P>0.05 3a y2-
KpUTEPIEM), IO JTO3BOJMIIO HAM MOPIBHIOBATH IIi TPYNH 32 PO3MOLIIOM PI3HUX
aJieIbHUX BapiaHTIB JOCHIPKEHUX T'eHIB. 3a TAKUMH KIITHIYHUMH MMOKa3HUKAMH,
AK: 1HAEKC Macu Tijla Ta [IacTOJIYHUN apTepialibHUM THUCK TPyNu HE
BIJIPI3HSIIOTBECA TaKOX, MPOTE y XBOPHUX 3 JIOCHIKYBAHOI TPYMH CHCTOJIIYHHIMA
TUCK CTAaTHCTHUYHO JOCTOBIPHO BHIIMA HDK y TPAKTUYHO 3J0POBUX OCIO

KOHTPOJIBHOI IPYIHU.
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2.2. 'eHeTH4YHI MeTOM BU3HAYEHHS AJIJILHOTO MOJiMOp(izMy

Marepianom pgocnijpkeHHss Oyma mnepudepudHa BEHO3HA KpOB abo
OykanpHUI emiTemiil miIiTKiB. BeHo3HYy KpoB 3a0upaiv y CTepUIbHIX YMOBAX y
MOHOBETH 00'eMOM 2.7 M 3 Kali€BOIO CUUTIO ETHJICHIIaMiHTETPAOLTOBOI
kucinot  (11.7 wmmonb\n) sk anTukoaryssiHta  (“Sarstedt”, HimeuunHa),
3aMOpoKyBaliu Ta 30epiranm npu Temneparypi -20°C. BykanbHuii emiteniit
3aMOpO’KyBaBcs 1 30epiraBca. Yci 0coOM MiAMMCcaId 3roJly Ha BUKOPUCTAHHS
CBOTro OI10JIOTIYHOTO Marepialdy i TEeHETUYHUX JociijxkeHb. Komiter 3
olomeauuHoi etuku I[HcTUTyTy (i3iosorii iM. O.0. boromosbisi poO3TJSHYB
MaTepiaiu AUCepTaliifHOiI poOOTH 1 BBaXkae, 110 poOOTa BIANOBIIa€ MPUHLIAIIAM
KOMITETY Ta MOXXE BHKOHYBaTHCS SIK aucepTamiiiHa poborta (Ne2/19 Bix

28.02.2019).

2.2.1. Buoinennsa /THK 3 bionociunozo mamepisany.

JHK Bupinsanu 3 1miabHOT KpoBi ab0 OyKaJbHOTO —eMiTeNiio 13
BUKOpucTaHHsM HaOopiB DIAtom DNA Prep («Isogene»). Jlanuii meTton
0a3yeThCsl HA BAKOPUCTAHHI JI13YI0UOT0 PEAreHTYy 13 TyaHiIMH 130IHOHATOM, SIKHUIA
NPU3HAYEHUH JUISl JII3UCY KIIITUH, COJFOOUTI3alli KIITHHHOrO AeOpicy, a TaKoxk
JUIS IGHATypallli KIITHHHUX HyKjea3. 3a MpUCYyTHOCTI Jiizytouoro peareHty, JJHK
akTuBHO copOyerhes Ha NucleoS™- copOenTi, mOTiM JIErKO BiIMHUBAETLCS Bin
OUIKIB Ta cosielr cnupTtoBUM po3unHoM. 3rogom JIHK excrparyroTs i3 copbenta
Ta nepeHocsTh y crepuiibHi BUlbHI B JIHK Ta PHK mikponpo6ipku. Otpumana

JIHK mosxe 6e3nocepeiHb0 BUKOPUCTOBYBATHUCS JIJIsl POBEACHHS MOIIMEPA3HOL
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naHIoropoi peakiii. HaGip mo3Bosisie BUALIATA 13 O10JOTIYHOrO MaTepiairy
BrucokoMonekysipay JIHK (40-50 Ttucsda map HyKICOTHIIB BHUCOKOI YHUCTOTH
(ODgsor2s0 ww 1.6 — 2.0). YV mpomeci Buminenns JHK mm norpumyBammcs
pEeKOMEH/IaIliif HaBeJIEHUX Y KOMEpIIHHOMY Ha0opi, Ta MPOBOAMIN MAHIMTYJISIIIT

BIJIMOBITHO /10 HACTYITHOTO MPOTOKOJY.

IIpomoxon euoinenns JIHK

1. Y npobipky 06’emoMm 1.5 mit BHecTr 100 MK 1iIbHOT BEHO3HOI KPOBI1
a00 BHECTHU YPOTE€HITAIbHUM 30H] 3 OyKadbHUM emitenieM Ta goaatu 400 Mk
J13yr04oro po3uuHy. [lepemimaru BmMicT npo6ipok obepranusm 10 pasis.

2. TepmocTtatyBaHHs cyMillll 5 XB rpu Temneparypi 65°C.

3. LentpudyryBanns mnpoOipok mnpoTsirom 10 ¢ mpu 5 000 06/xB Ta
J0JIaBaHHST peTeNbHO 300BTaHOI Ha BopTekci 20 MK cycneH3ii copOeHTy
NucleoS™.

4. TlepeminryBanHs rpo0 mpotsirom 10 XBUIHH.

5. HentpudyryBanns mnpoOipok mpotsirom 10 ¢ mpu 5 000 06/xB Ta
BUJAJICHHSI CYTEPHATAHTY 3a JIOTIOMOTOI0 TIOMITM, HE TOPKAIOYHCh 0 OCaIy
COpOEHTY.

6. onaBanns 200 MKJI JIi3yIOYOTO PO3UUHY, pETEIbHE TIEPEMINTyBaHHS HA
BOPTEKC1 0 TOMOT'€HHOT'O CTaHy.

7. JlomaBanHs 1 MJI COTLOBOTO PO3YMHY Ta MEpeMinryBaHHs mpobipok 10

pasis.



44
8. LlentpudyryBanns npobGipok mpotsrom 10 ¢ mpu 5 000 06/xB Ta

BUJIAJIEHHS CYNEPHATAaHTy 3a JOIMOMOIOI0 IMOMIIM, HE TOPKAKYHCH JI0 OCaTy
copoenty 13 JIHK.

9. lomaBanHst 1 MJI CONBOBOTO PO3YHMHY Ta MEPEMILTyBaHHs MPOOIPOK Ha
BOPTEKC1 JJO TOMOTE€HHOTO CTaHy.

10. Hentpudyrysanns npodipok mpotsrom 10 ¢ mpu 5 000 06/xB Ta
BUJIAJICHHSI CYNEPHATAaHTy 3a JOMOMOrOI0 IMOMIIM, HE TOPKAIOYUCh JI0 OCaxy
copOenry 13 JIHK.

11. IToBTOpHE BUKOHAHHA NOJIOXKEHB 9 Ta 10 mpoTokoy.

12. BucynryBanHs ocaty npu temiepatypi 65°C npoTsarom 5 xB.

13. JonaBanuss B mpoOipku 50 Mkn Exkcrpal’'eny™ npu mocTiiHOMY
nepeMillyBaHHI OCTaHHBOI'O PO3YHHY.

14. CycnenszyBaHHS BMICTYy MpoOIpOK Ha BOPTEKCI 10 OTPUMAaHHS
TOMOT'€HHOI CyCHeH31i Ta TepMOCTaTyBaHHs Mpu Temrneparypi 65°C npotsarom 5
XB.

15. Cycnien3yBaHHs BMICTY IPOOIPOK Ta IEeHTpUYTyBaHHS TPOTATOM 1 XB
npu 10 000 06/xB.

16 TlepeHeceHHs cynepHAaTaHTy 0 MIKpONpOOIpoK Ta 30epiraHHs Mpu

temmnepatypi -20°C.



45

2.2.2. Busnauenns anenvnozo nonimopghizmy 2eny LMP2-cy6oounuyi
imynonpomeacomu (Argeo—His).

MeTtonoM TmoiMepa3HOi JIAHIIOTOBOI peakIlii 3 HACTYITHUM aHaIi30M
JIOBKWHU PECTPUKIIIMHUX (pparMeHTIB BU3HaUanu Argeo—>His momimop¢izm reny
LMP2 3a Vinasco J. et al. 3 mogudikarismu [72]. i nporo ammutidikyBaim
JUISTHKY BKa3aHOTO TE€HY 3a JIONMOMOTOI0 MapH crenr(iyHuX npaimepis: mpsaMuit
(sense) —5-CTTGAACCAGGGAGGCGAAGTTTG-3" i 3BopoTHHii (antisense)
- 5-CAGCTGAACCAGAGAGTGCATAGT-3" (“Cunron”). lns amruridikarii
opamu 50-100 ur JIHK 1 mogaBanmu 10 cymiilli, 0 MIiCTUIa S MK S5-KpaTHOTO
PCR-6ydepa, 1.5 MM cynbdaty wmarHiio,200 MxM cyMilll  4OTHPHOX
nykieorunrpudocdaris, mo 20 pM koxHoro 3 mpaitmepiB 1 0.5 OJl Tag-
nonimepasu (“AmmtiCenc’), 00’ emM T10BOIUIN A0 25 MKJI JI€10HI30BaHOO BOJIOO.
PCR npoBomunu B Tepmorukiept GeneAmp System 2700” (“Applied
Biosystems”, CIIIA). Ammidikaris ¢parmenty reny LMP2 ckmagamacst 3 35
uKiIiB: aeHarypariisa - 94°C (1 xB), ribpuanzariis npaitmepis - 63°C (30 cexk) i
enonranis - /4°C (1 xB). Jami 6 Mxin npoaykry amriutidikamii ¢parMeHTy reny
iHkyOyBamu nipu 37°C mpotsrom 18 rommn 3 2 OJ] pecrpukrazu Hin6l
(“Depmenrac”, JIutea) B Oydepi Y HacTymHoro ckiuaay: 33 MM Tpuc-aneraTa
(pH 7.9),10 MM anerary warHit0,66 MM anerary kamiro,0.1 wmr/mn
cupoBatkoBoro anbOyminy 6uka (BSA); a6o 3 2 O] pecrpukrasu Alw21l B
Oydepi O" HactynHoro ckiany: 50 MM tpuc-amerata (pH 7.5),10 MM xmnopuy

MmarHit,100 MM xmopuny Hatpiro,0.1 mr/mi BSA (“@Depmentac”, Jlutsa). SAkio
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B reHl LMP2 3nHaxonuBcs TyaHiivH, TO aMIuTi(ikar, sKui ckiianaBcs 3 228 map
OCHOB, PO3IIEIUTIOBaBCs pectpukTazoro HiN6l Ha nBa dparmentn — 199 u 29 nap
OCHOB. Y pa3i 3aMiHM TyaHIIMHYy Ha aJCHIH calT pecTpukmii mis Hin6l
BTpavaeThesi, a jusi pectpukrazun Alw21l — 3’sBisieTbest 1 yTBOPIOIOTHCS JIBA
dbparMeHTH BKazaHoro posmipy (puc. 2.1). AmmutidikaTd MicCiIsl pEeCTPUKIT
po3autsuim B 2,5 % arapo3Homy redqi, mo MicTUB 10 MKI/mMi1 GpOMHUCTOTO €TUAIIO.
Bizyamizania JIHK nicns ropusonTtansHoro enektpodopesy (160 V npotsirom 40
XB) TMpoOBOAMJIAcis 3a JONOMOrow TpaHcumomiHatopy (“biokom™) Ta

Biaeocuctemu ViTran.

1 2 3 4 5 6 7 8 9 10 11 12

Puc. 2.2.1. Pesynbratu enexrpodopesy ¢pparmenty reny LMP2 micns pectpukirii
3 BukopucTtanusMm (epmenty Hin6l. Jopixku: 2, 3, 5, 8, 12 BiamosigaroTh
Arg/Arg - renotuny, 1, 4, 6, 7, 10, 11 — Arg/His - renotuny, 9 — His/His -

TE€HOTHITY.

2.2.3. Busnauenns anenvnozo nonimopghizmy 2eny LMPT7-cy6oounuyi
imynonpomeacomu (Lysi1ss—GlIn).

Anenpauii moniMopdizm reny LMP7 (LySiss—GIn momimopdizm) Takoxk

BU3HAYaJIU NUIIXOM aMIuIiikarii ¢parMeHTy 13 HaCTyITHOIO PeCTpUKIiew [72].

[TocniioBHICTh HYKJIEOTUIIB y crienu(iuHUX MpaiiMepax Oyia Takolo: MPSAMHA
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(sense) — 5'-CGGACAGATCTCTGGGTGCT-3" i 3BopotHuii (antisense) - 5 -

CTTCCCTACTGCCCCAAGCT-3". ¥V ammnidikarmiro opamu 50-100 ar JJHK i
JoJaBagy 0 cywimi, sika mictuna 5 Mk S-kpatHoro PCR-6ydepa,l.5 MM
cyabdaty MarHio,200 MkM wyotuprox Hykieotuarpudocdaris, mo 20 pM
KOKHOTO 3 ABOX mpaiimepis i 0.5 OJI Tag-nomimepasu (“AmmiiCenc”). O0’eM
JOBOAWIM J10 25 MKJ JI€I0HI30BaHOIO BOAOI0. AMIutidikariiss (parMeHTy TeHy
LMP7 ckmamanacs 3 38 mukiiB: aeHaryparis - 94°C,1 xB, riOpuamsartis
npaitmepiB - 63°C,35 ¢ ta emonrariis - 74°C,1 xB. Jlna BusHaueHHs SNP reny
LMP7 6 mxn npoaykry amrutidikaiii inkyoysanu npu 37°C npotsirom 20 roaux
i3 5 O/ pectpukrasu Hindlll (“Cu6En3um”, Pocist) y 6ydepi Takoro ckmamay: 10
MM Tpuc-rigpoxiopuay (pH 8.5),10 MM xnopuay maruir0,100 MM xmopuay
HaTpito0,0.1 mr/mi BSA,1 MM auTtiotpeitoiy; ado 3 2 OJ] pectpukrazu Mval269l

B Oydepi R™.

1 2 3 4 5 6 7 8 9

Puc. 2.2.2. Pesynbratu enexkrpodopesy ¢parmenty reny LMP7 micns

pecTpukiiii 13 3acrocyBaHHsM ¢epmenty Mval269l. Hopixku 1-6, 8, 9
BianoBigaroTh Lys/Lys-renotuny, 7 — Lys/GIn — reHotumy.

binbim po3noBcromkennit anenbHuil Bapiant reHy LMP7 3 murto3unom
(po3mip ammutidikaty - 193 map ocHOB) posierniroBaBes pectpukTazoro Hindll|

Ha nBa pparmenty — 179 Ta 14 map ocHoB. Y pasi 3aMiHU HUTO3UHY HA ajfeHIH
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amrutipikat po3pizaBcs pectpukTazorw Mval2691 Ha aBa ¢pparmMeHTH BKa3aHOTO
po3mipy (puc. 2.2.2).

Amrumidikaty micas pecTpukiii po3ausum B 2,5 % arapo3HoMy Tedi, 1o
mictuB 10 wMkr/mun  Opomuctoro eruairo. Bizyamizamis  JHK  micns
ropu3oHTaNBHOTO enekTpodopesy (160 V mporsarom 40 XxB) mpoBoguiacs 3a

JOTIOMOTO10 TpaHcimoMiHaTopy (“biokom™) Ta Bimeocuctemu ViTran.

2.2.4. Bu3znauenHa anenbHozo noaimopgizmy npomomopy zeny PSMAG —
cyboounuui npomeacomu (C—G).
AnensHuii nomiMopdism reay PSMA6 (C8—G) BusHauanu 3a 1010oMorowo

MoJIiIMEpa3Hoi JAaHIFOTOBOI PeakIlii y peaJTbHOMY 4aci 13 3aCTOCyBaHHIM TagMan®
SNP Assay C 11599359 10 ta 7500 Fast Real-time PCR System («Applied Biosystemsy,

CIUA) [72]. ITporpama amrumidikaiii ckiaganacsa 3 50 uukiaiB (AeHaTyparis -
92°C,15 cek, riOpuam3artis Ta ejoHraiis - 60°C,1 xB, miCIsI 9OTO TPOBOIUIH

aHaJi3 3a qUCKpUMIHAIIi€ro anened auB. Puc. 2.2.3.

A A




b
| TGt

o 0.40 0.80 1.20 1.60 2 2.40

Puc. 2.2.3. Pesynbratu auckpuminanii aneneir reny PSMAG i3 3acTocyBaHHS
7500 Fast Real-time PCR System y 95 niteit konTposibHO1 rpynu (A) Ta y 95
niTed xBopux Ha aprepianbHy rineprensito (b). I — romosurorn C/C, 11 —

rerepo3urotu C/G, 11l — romozurotu G/G, m — ipo0a, 110 He mictuna JJTHK.

2.3. XAPAKTEPUCTUKA EKCIIEPUMEHTAJIBHOI'O MATEPIAJY.

ExcriepuMeHTH MPOBOIMINA HA CaMIIAX IIypiB 6-U MICSYHOTO BiKYy, JiHIN
Wistar macoro 295 + 22 r ta SHR macoro 294 + 27 r, gxi Oynu mojijieHi Ha 3
TpyIIN:

1o I — (konTpospHOI) yBiluIK rypu Jinii Wistar (n=8),

1o II - urypu minii SHR (n=8);

no I — mypu minii SHR (n=16), mo orpumyBanu tabietoBany hopmy
kBepiueTnHy «KBepTuH» mpoTsaroM 8-u THXKHIB Yy 71031 15 Mr/KT, moaHs.

[Ipenapatr mnoapiOHIOBaIM Ta AOMIIIYBaId A0 CTaHAAPTHOTO KOpPMY,
MIPECYIOYH TPAHYIH IS 3TOI0BYBAHHS IIIypaM.

O06’exTamu J0CIIKEHHS OyJIM TKAaHUHU CEPIISl Ta A0PTH Iy PiB 000X JHIM.
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2.4. MeToauka peecTpanii aprepiajJbHOr0 TUCKY Y INYPiB.

lnmeprens3is y mypiB miHii SHR migTBepmxyBamu BHMIpIOBaHHIM
apTepiaibHOTO TUCKY HEIHBAa3MBHHUM IILIIXOM Yy XBOCTOBIW aptepii. s mporo
OyB Bukopuctanuii BuMiptoBanbHUN kommuiekc SPHY GMOMANOMETER S-2
(«<HSE», Himeuunna). HasiBHICTb 1 4acTOTY MyJIbCY PEECTPYBAIH 3 JOTIOMOTOIO
ocumiiockona HM303-4 («<tHAMEG GmbH», Himewyunna). Llypu oGepexHo
MOMIIIAJIUCA Yy HIWJIIHAPUYHY €MHICTh TaKMM YHWHOM, 1100 iXHI XBOCTH OyJH
JOCTYITHI JIJIs1 TIPOBEACHHS JOCIIDKEHHS. be3nocepe1abo nepe1 BUMipIOBaHHIM
mypiB Ha 20 XB 3aJUIIaid y CIOKOI Ta TPH TEMIIEpaTypi HABKOJIHMIIHBOTO
cepenosrma 37°C, mo6 BOHM aJaNTyBaaMCs # 3aCHOKOIINCSH, a iX MOKA3HUKH
TUCKY CTa01113yBajmCs.

Bumipu npoBoausucs y 4-X MiCSIMHOMY BiIll, Y JOCII]] BIIOUpaH MIypiB 13

CHUCTOJIIYHUM THCKOM moHaa 150 mm. pT. cT.

Erann Jocmimkenns BBy rineprensii | Jocnimkenns BrutuBy Quercetin

TOCJIIIHKEHHS

I'pynu ST BICTAP
)n=8
TOCJIIHKEHHS >

1) urypu Wistar, n=8

-

2) CioHTaHHO-T1NEepTEH3MBHI 3) CroHTaHHO-TiINEPTEH3UBHI LIy PH,

urypu, n =8 n=16
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Excnepumenranbii | CTanaapTHi YMOBH it | Jlieta 3 nomaBaHHSM KBEpLETHUHY Y 1031

YMOBH cranmapTauii pamioH. CrioHTaHHo | 15  mr/kr HOpOTATOM 8  THIKHIB.
rineprensusunit - crarye  SHR | cponranmo rineprensusnmii craryc SHR
T ITBEPUKEHO JIOCTJDKCHHSAM HiATBEPKEHO JOCIIHKCHHAM THUCKY Y
THCKY Y  XBOCTOBIH  apTepil | ypocropiit aprepii (>150MM.pr.cT).
(>150mMm.pT.CT).

3abip marepiany Hlypie  HapkotuszyBanu  (B/o | Ilicns 8  TWXKHIB ~ BUTOJOBYBaHHS
BBE/ICHHS PO3YUHY | TEPANEBTUYHOIO TETOIO IypiB
ypetany,1,5Mr/kr), micisg 4Oro | HAPKOTU3yBalu (B/O BBEACHHS PO3UUHY
MIPOBOJAMIIOCS BU3HAYCHHS | yperany,l,5mr/kr), micis 40ro
KapAi0reMOTMHAMIKH, Ta | MPOBOAMIIOCS BU3HAYCHHS
MOANbIIMKA 3a0ip KPOBi, 3pa3KiB | KAPAIOTEMOJUHAMIKH, Ta IOJAJBIIHMA
cepls Ta a0PTH JUTSl TOCHIHKCHB. | 3a0ip KpOBI, 3pa3KiB CepIs Ta a0pTH JIIs

JOCT1IKEHb.

Metoan

TOCJIIHKEHHS

BusHaueHHs mnapamMeTpiB KapIioTeMOJWHAMIKK in Vivo 3a JOIIOMOTOFO
MikpokaTetepiB Millar Instruments, 3 momanbinow OOPOOKOI OTPHUMAaHUX
JIaHKMX Ha CTIELiaNi30BaHoMy TporpamHoMy 3abesnedenni Chart™v.5.4.2 ta
PVAN 3.6

3a0ip KpoBi AJIs OJAIBIIOTO 010XIMIYHOTO aHa3Y JiiAHOTO Ipodiato
3a0ip 3paskiB aoptu i MOPQO-TICTONOIYHUX, YIBTPACTPYKTYPHHX Ta
MOp(OMETPUIHHX TOCIIKEHb

3a0ip 3pa3kiB ceplisd Ta aOPTH MMOAAJBIIOI0 BU3HAYCHHS 3a jgornomoroo [1JIP
peaNbHOTO Yacy eKCHpecii reHiB, 10 KOAYIOTh CYOOIMHHMIN IPOTEACOMHU:
PSMB1, PSMB2, PSNB5, PSMB9, PSMB10, PSME1 ta PSMC1
Buznauenns

TPHUIICHHO-, XIMOTPHUIICHHOIIOIIOHOT Ta

HCHTI/I,Z[I/IJIFJ'IIOTaMiJ'IHCHTI/IZ[ FinOHa3HOI aKTUBHOCTEH nmporeacomMu 'y

TaKHHWHAX a0OpTH Ta CCPpLA Z[OCJ'Ii}I)KyBaHI/IX TBapUH
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OtpumaHni e [lapameTpu KapaioreMoInHAMIKH

pe3yIbTaTH e KoHIIeHTpallis XOJIECTePUHOBUX (DpakKiliii y ria3mi KpoBi

e KinpKicHI Ta sIKiCHI JaHi MO MOP(O-TICTONOTIYHUX Ta YIABTPACTPYKTYPHHUX
3MiHaX y TKAaHWHAX A0PTHU Ta CepIsl OCTIPKYBAHUX TBAPUH

e Ekcnpecis renie PSMB1, PSMB2, PSNB5, PSMB9, PSMB10, PSME1 ta
PSMC1 y TkanuHax cepIisi Ta a0pTH

L4 CTaTUCTUYHUN aHAITI3

2.5. PeecTpanist Ta aHai3 KapAioAHHAMIYHIX MOKA3HHUKIB IN VIVO.

[lypiB HApKOTHU3YyBaJIM ypeTaHOM i3 po3paxyHKy 1,5 T Ha | kr Macu Tina.
TBapuny (QikcyBanu Ha omnepamiiiHOMy CTOJIl, IpernapyBajd MpaBy COHHY
aptepito. Cranmaptauii 2F katetep s peecTpailii TUCKY 3 BIJICTAHHIO MIXK
CUTHaJIbHUMH eiekTpoaamu y 9,0 mm (SPR-838; Millar Instruments, Houston,
TX) xamOpyBanu 3a 00’€MOM IIJISXOM 3aHYpPEHHS KareTrepa y KajaiOpyBajbHY
kioBety (P/N 910-1048), sxa ckiamae co0ow psal HUITIHAPUYHUX OTBOPIB
BiJIoOMOTO JilaMeTpy (Big 2 1o 15 mMm) Ta 00’ emy (Big 28,27 no 1590 mki), 3amutux
KpPOB’I0 IIypa 3 J0JaBaHHSAM renapuny. Katerep BBOAWIM Yepe3 MpaBy COHHY
aptepito (right common carotid artery) perporpagno y JIII gis 3ammcy
MOKa3HUKIB TEMOJWHAMIKM B YMOBaX 3aKpUTOl TPYyJHOI TOPOXKHUHHU 34
nonomororo Chart™ v.5.4.2 (ADInstruments, Millar Instruments, Houston, TX).
CriBBiAHOIIEHHS THCKY-00’emy JIIII anamizyBasim 3a JOMOMOTrOI0 MAaKETy
nporpam PVAN 3.6 (ADInstruments, Millar Instruments, Houston, TX) 3

KOHBEpTalli€lo BiTHOCHUX oAnHULb 00’ eMy (RVU) B abconmtoTHi ouHuUIi 00’ eMy




53
3a gonomoror (opmynu (slope 20,25xRVU — intercept 29,05). Ilpu mpomy

po3paxyHKH Oa3zyBajHCs Ha MOYATKOBOMY KaliOpyBaHHI KaTreTepa 1 MOBTOPHHUX
kaniopyBanHsax npunaxy MPVS 400 Systems st peectpartii HOKa3HUKIB.
3actocyBanHsa cucteMu MPVS 400 ta karerepy, Ha IKOMy pO3TalIOBaHO
CEHCOpPHI €JIEKTPOJIU Ul BU3HAUEHHS THUCKY Ta 00’€My, JO3BOJIIE MHUTTEBO
OTPUMYBATH KpHBI, L0 OINUCYIOTh 3&JIEKHICTh TUCKY Ta 00’€My MNpOTATOM
KOXKHOTO CEpLEBOro LHUKIYy. Y pealbHOMY uYacl OTpUMAaIM IOKAa3HUKHU
MaKCHMAJIbHOTO Ta MiHIMAJIbHOTO TUCKY, YaCTOTU CEPIIEBUX CKOPOYEHb, 00’ €My

JIII, a Takox mepiroi noxigHoi Tucky — dP/dt (puc. 2.3.).

5 i . _ A=)
Fle Edt Setup Commands Macro Milar Window Help |Max (P1) D‘Mm(l‘l) \:|1HeartRate X,
dsHae =R Wt e [ 101,0mmHg || -1,6 mmHg |[ 351,2BPM |
& || & full: Chart View
Selection Latest ialfi=d ﬂ charmel:[ 9 5| 12.02.2010 - [3i54,91
x= yi= A 100 - 4t @
’m = [t | e 1 =
1 | 50 -
Il
2 _ 2 1
] Y - BN |
= o
m ellg ™
0 " |
=l | F
Ta | = 400
: E : =] = | xJenosarm
E 0 * folume
—|& —l= 18
— g —l= 16
Tl o | 14
=l 8 40 == 12
—1| 8 lis) o~ -
£ x|-o00Ly
B | ) iz s ‘.’ [
= 0- Aux. Input x|
20 1
o sl -0,001 V.
0 RAFPSN
B so0eis -
€ o00esm0 -
o
. . . . . =] 5008403 -
12 14 16 18 20 2z
wolume (R " a3 354 : [y,
PN [E R A e e T [ » 4] 101 [ | FE 2
859,7 MB

Puc. 2.3. OpuriHaipHa KpuBa 3aJIEKHOCTI THCKY BiJ 00’emy (3711Ba) Ta

KpHBI 3MiHM TUCKY, 00’ emy Ta dP/dt.
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CxeMatnyHO (pa3u cepreBOro MUKIY Ta OKpeMi MOKA3HUKUA MEXaHIYHOi

byHKIIT ceplisg 300paxeHo Ha puc. 2.4.

Puc. 2.4. CxemaTuune 300pakeHHs cepueBoro Hukiy. [Ipum. 1 - BIAKpUTTS
MITPaJbHOTO KIamaHy,2 - [iacTOJIYHE HAMOBHEHHS,3 - 3aKPUTTS MITPAIBHOTO
KJ1anany,4 - 130BOJIIOMIYHE CKOPOUYEHHS,S - BIIKPUTTS a0PTAJILHOTO KJIamnaHy,6 -
BUKHUJ KpOBi,/ - 3aKpUTTA aOpTaJbHOTO KjamaHy,8 - 130BOJIIOMIYHE
po3sciiabnenHns,9 - ynapHuii 00’eM, TIISHKA CIporo KOJb0py — podoTa ceplis 1Mo

BUKHUY KpOBI.

3anuc MOKa3HMKIB KapAl0AUHAMIKK OyJ0 3A1MCHEHO y ABOX peXUMax: y
BUXIJTHOMY CTaHI Ta 3a yMOB THUM4YacoBoi (mpotsrom 7-10c) oximro3ii 3aaHb01
MOPOKHUCTOI BEHU.

3actocyBanHs cuctemu MPVS 400 y BuxigHOMy CTaHl J03BOJISIE
OLIIHIOBAaTH 3aJie)KH1 BiJl YMOB HaBaHTaXEHHS cepls MOKa3HUKH. OCHOBHI
reMOJIMHAMIUHI [apaMeTpH, SIKI PEECTPYBAJIUCSA Ta aHali3yBajuCcs, MOKHA
pO30UTH Ha JACKUIbKA IPyI: HacocHa (PyHKIIis, A1acToJiuHa (DYHKI[IS, CKOPOTIMBA
GbyHKIIS, MepeHaBaHTAXXEHHS, MTOCTHABAHTAXEHHS, apTepiajJbHO-IILTyHOUKOBE

CIIPSIKCHHS.
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Hacocna ¢pyHkuis oliHoBanacs 3a KOMIUIEKCOM MOKa3HUKIB: XBUIMHHUMI
00’em xpoBi (XOK), dpakmis Bukuay (®B), ymapauit o6’em (YO), ynapHa
po6ota (YP), wactora ceprieBux ckopoders (HCC).

XOK =VYOxYCC,

YO =KJO - KCO,

®B =VYO0O 100% / KO

HiacTojiyny (QyHkmilo A0CHiPKyBaid 3a JOMOMOTOI0 HACTYIHUX
MOKA3HUKIB: MaKCHUMaJlbHa IIBUJAKICTh po3ciabieHas Miokapaa (dP/dtmin),
KOHCTaHTa aKTUBHOIO po3ciabieHHs T 3a metogoM Glantz (14) Ta 3a MeTonom
Weiss (Tw).

KopcerkicTh Miokapaa OLIHIOBAIM 32 JOINOMOTOIO CITIBBITHOIICHHS
KAT/KIO.

CkopotriimBy (YHKII0 BUBYAJIM 3a pPeE3yjbTaTaMH BU3HAUYCHHS
MaKCUMAJIbHOI ~MIBUAKOCTI ckopouyeHHs Miokapaa (dP/dtmax), a Takox
MakcuMasibHOi  cu (MC) 1 MakcUMallbHOI CHJIM, 3pIBHOBaXKEHOI Ha
nepeanaBanTaxeHHs (MC3II), 110 € criBBIIHOIIEHHIM MAaKCUMAJIbHOT BETMYHMHU
CHUIH ITiJT Yac CEPIICBOTO IUKITY JIO KBaJpaTy KiHIIEBO-I1acTOIIYHOro 00’ emy [65].

IlepennaBaHTa:KeHHs1 i TMOCTHABAHTA’KEHHS Ceplsl BHUMIPIOBAIU 3a
JIOTIOMOT'OX0 BU3HAaUEHHs KiHIEBO-aiactoinignoro 06’ emy (KJIO) Ta edexktuBHOI
aprepianbHoi  kopcTKocTi (AX) BigmoBigHO. ApTepiayibHa KOPCTKICTH
B1JI0OpaXkae CKOpillle KOMIUIEKC BJIACTUBOCTEW CYAMH, HIK HaIlpsiMy CBIIYHUTH
po iX KOpPCTKICTh. 3a morisgamu Sagawa K. [59], aprepiajibHa KOPCTKICTh

OAHOYAaCHO OIINCYE Takl OCHOBHI €JIEMEHTH CYAHMHHOI'0 HaBaHTAXCHHSI:
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3arajbHUi TnepudepuyHuil Omip CyIuH, MNOAATIUBICTh CYIUH, IOKAa3HUK
IMIEIaHCy, TPHUBAIICTh CHCTOJIM Ta [JlacTOIM. Y  KOHTEKCTI aHamii3y
reMOJUMHAMIYHUX TapaMeTpiB Il TMOKa3HUK MOXKE CIyryBaTH MJIsi OI[IHKHU
MOCTHaBAaHTAXEHHS CePIIs 1 po3paxoByeThes 3a popmynoro AXK=KCT/YO.

Kpim Toro, ormintoBanu kiHneBo-cucromiyauii tuck (KCT), kiHieBo-
miactomunuit tuck (KT), xinueBo-cucromiunuii 06’em (KCO), kiHIEBO-
niacromunuit 00’ eM (K0).

3actocyBannsa cucteMu MPVS 400 3a yMOB THMYacOBO1 OKJIIO311 YEPEBHOL
MOPOKHUCTOI BEHU J1a€ 3MOTY OIL[IHUTH HE3aJIC’KHI Bl HABAHTAKCHHS MOKA3HUKU
Kap/110JITMHAMIKH.

3MIACHIOBAJIM HEBEJIMKUNA pO3pi3 HUXKYE MEUYOBHUIHOTO BIIPOCTKY IS
3aMKCcy MOKA3HHMKIB T€MOJIMHAMIKKA B YMOBAaX BIJKPUTOI YE€PEBHOI MOPOKHUHU
(puc. 2.3), a TakoXX JUIsl BIEBHEHOCTI Yy CTaOUIBHOCTI Mperapary 10 3amucy
MTOKa3HUKIB TEMOIMHAMIKH B YMOBaX 3HHKEHOTO MTPUTOKY KPOBi 10 cepist [6]. Ha
OCHOBl KPHUBHUX, OTPUMaHMX TIiJI Yac TUMYACOBUX OKJIIO31il YepeBHOI
MOPOKHUCTOI BEHH B YMOBAaX BIIKPUTOI YEPEBHOI MOPOKHUHH, OYJIO OTPUMAHO
HACTYMHI MapaMeTpH: KIHLEBO-CUCTOIIYHE CIIBBIAHOLIEHHS TUCKY-00’ €My, IO €
1HJIEKCOM KIHIIEBO-CHUCTOJIYHOI KOPCTKOCTI Miokapaa (XKMy.), 1 MakcuMalibHe

3HAYEHHs K0pCTKOCTI Miokapaa (KM yaxc).
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Puc. 2.5. 3MIHM MOKa3HUKIB KapI1OAMHAMIKH HPH THMYACOBIM OKIIIO31i
HIKHBOI IIOPOKHUCTOI BEHHU.

3a konnemnmiero Suga H. 1 Sagawa K. [59], JIIII cepis xapakrepusyeThes
3MIHHOIO )OPCTKOCTI y uaci (time-varying elastance). YV xoxxHii TouIli cepiieBoro
UKy enactuyHi BiactuBocTi JII MoKHA OIIHUTH 3a JOMOMOTOI0 MOKaKHUKA
wopcTkocTi Miokapaa (OKM), sikuil 30UIbIIye€ThCs TpH NEpexoAl cepus 13
niacToiiyHol a3y y cuctory. BiAnmoBiqHO 10 1€ KOHIEMIT NPy TUMYacOBIH
OKJII0311 HMXKHBOT MOPOXKHUCTOI BEHH ab00 aOpTH BU3HAYAIOTh TaKl MOKA3HHUKHU:
KIHIICBO-CUCTOJIIYHE CIHIBBIIHOIICHHS THUCKY-00’€My, KyT HaXWIy SKOTO €
1HJIEKCOM KIHIIEBO-CUCTOJIYHOI >KOPCTKOCTI Miokapaa (KMy.), MakcumaabHe
3HAYEHHS KOPCTKOCTI MioKapzaa (KM yaxe), KIHIIEBO-/11aCTOIIYHE
CIIBBITHOIIIEHHS THUCKY-00’€My, KYyT HaxXwiy SKOTO BijgoOpa)kae 37aTHICTh
MioKapja 10 PO3TATHEHHS a00 WOro KiHICBO-IIacTONIYHY XKOPCTKICTh (MKMyy)
(puc. 2.4). 3a3HaueHui MiAX11 Ja€ MOXKJIIUBICTh OLIHUTH MaKCUMaJIbHUN pe3epB

ckopOoTIHBOi aKTUBHOCTI (KM yare Ta KMy), 110 Y Hocimrennsx Meepcona [91]
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JOCATAETHCSI BCTAHOBJICHHSAM BEIMYMHM MakcUMaibHOrO TUCKY JII (Pma) 13
HACTYITHOIO MOKJIMBICTIO TOOYI0BU KPHUBOi, aHAJIOT1YHOT KIHI[EBO-CUCTOIIYHOMY
CHiBBiHOMIEHHIO THCKY-00"emy. THIeKCH KM yake (Emax) Ta KMy, (Ees) IHpOKO
BUKOPHUCTOBYIOTHCS JIUIsl OIIHKK CKOPOTIMBOI1 PyHKIIi Miokapaa. Lli moka3Huku
BKa3YyIOTh Ha CTYIiHb MaKCHUMAaJIbHOTO a00 KiHIIEBO-CHCTOJIIYHOTO CTHCKAHHS
miokapaa JILI, HopmamnizoBanoro a0 06’ emy JII. Bigomo, 1110 Bka3aH1 1HIEKCH €

BiI[HOCHO HC3aJIC)KHUMHU BiI[ IIepea- Ta IOCTHABAHTAKCHHAI.

/ KiHueso-cucToniyHe
i CniBBIAHOLWEHHA
TUCKY Ta 06'emy

* ) YKMkc

Twek JTLW
1
SN

TUCKy Ta 06'emy

"l 2 { \ y0'°'.. KiHueBo-aiactoniyHe
\ % _ " CNiBBiAHOLIEHHA

O KCO KOO
O6'em JILWL

Puc. 2.6. CxematmyHe 300pakeHHS 3aJCKHOCTI THCKY-00’eMy Ta
MOXIJHUX: KIHIIEBO-CUCTOJIYHOI'O Ta KIHIIEBO-J1aCTOJIYHOIO CITIBBIHOIICHbD,
KM, AXK.

AX/KM € BaxIMBOIO ACTEPMIHAHTOW (DYHKINT cepisi Ta CeprieBOTO
eHepreTuyHoro crany. Biamosinue cniBBigHomenHs mix JIII ta apTepianbHOIO
CHUCTEMOIO 32 YMOB CIIOKOIO MPU3BOJIUTH /10 ONTUMAIBHOI niepenayi kposi 3 JIHI
1o nepudepii 0e3 HaAJIUIIKOBUX 3MIH THCKY; 0 ONTUMAaJIbHOI yAapHOi poOOTH,

eHepreTuYHoi €(heKTUBHOCTI, TOOTO, KUIBKOCT1 €HEPTii, CIOKUTOT MIOKapIOM JIsI
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PO3BUTKY HE0OX11HO1 yaapHoi podotu. CriBeigHomeHHss AXK/ KM y mexax 0.6—
1.2 y craHi CHOKOI, fIK BBa)XalOTh, OIKCYE ONTHUMAIbHY B3a€EMOJII0 MIX
cucremamu JIIII Ta cynuH, a TakoXX BKa3zye Ha ONM3BKUNA /10 ONTHMAJIbHOTO
O0amaHC MDK MEXaHIYHOIO Ta €HepreTuyHow edekTuBHICTIO. [Ipu po3BUTKY

CEpIIEBOI HEJIOCTATHOCTI OMKUCAHO 3MIHU B CTOPOHY 301JIBIIIEHHS [IbOTO 1HJIEKCY.

2.6. JocaigskeHHs JiIAHOTO CIEKTPY KPOBi

KonrenTpanito xonectepuHy, TPUTITILEPUAIB, ITIMONPOTEIAIB BUCOKOI,
HU3BKOI Ta Jy’KE€ HM3bKOI IIIJILHOCTI OYJI0 JOCHIIKEHO Yy KpOBI HIypiB, 3a
JoToMororo  OioximiuHoro anamzatopy BioSystemA25 (Bio-SystemsS.A.,
Icnanist). [HAEKC aTEpOreHHOCTI PO3PaXxOBYBABCS 3a HACTYIHOIO (OPMYIIOH0:
(3araJIbHUM XOJECTEPUH — JIMOMPOTEIN HU3BKOI IIUIBHOCTI) / JINONPOTEIAn

HU3BbKOI UIIJIBHOCTI.

2.7. TI'icroJioriuni Ta MopdoMeTpuYHI TOCTiTZKEHHS
Ingexc macu cepus

Ouintoroun rineptpodito cepus y mypiB giHii SHR BuzHauanu iHaekc
MacH cepIls 3a CIIBBIIHOIIEHHSIM MAacH CEpIisd y MT IO MacH TiJia Iypa y T.
@iOpoTH4Hi 3MiHU Y MiOKap/i JiBOro HITYHOUYKA

Jlist Bu3HaYeHHST (piOpOTUYHUX 3MIH Y MIOKap/i JIBOTO NMIIYHOYKA IIypiB
aHaJI3yBaJlM 3aMOPO’KEHI IMOIMEPEyHi 3pi3d TOBIIMHOIW 10 MKM, 13 YOTHPBHOX
JUISTHOK ceplis, siki GapOyBanuch 3a MeTo oM Ban ['130H (OapBHUKOM CITY>KHUTb

CYMIIll KHCJIOTO (PYKCUHY 1 MIKPUHOBOI KUCIOTH, IPUUOMY MEPUINI KOMIIOHEHT
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3a0apBiIIO€ CHOJYYHY TKAaHUHY B SICKpABO-UEPBOHUU KOJIp, a APYTrUid HaJae
IHIIUM CTPYKTypaM TKaHHWHHU >KOBTOTO 3abapBieHHs.) Po3pocTtanHs cromxy4yHOi
TKaHWH OIIHIOBAJIX SIK BIZICOTOK BiJl IIOMIEPEYHOTO 3Pi3y ILIOIII JTIBOTO MUTYHOYKA.
JlimigHa inginbTanis TKAaHUH A0PTH

JlimigHa iHQIBTpalliss TKaHWH aopTH Oyja BU3HAYEHA 3a JIOMOMOTOIO
cnenugiynoro Oapsuuka OilRed (Sigma-Aldrich). 3amoposkeHni ayru aoptu
JTOCITIKYBaHUX TBApUH OyJIM BUKOPHMCTaHI IS TICTOJIOTIYHUX JOCHIIKECHb. 3a
JOTIOMOTOI0 KpioMikpoToMa Oyiu 3poOieHi 3pi3u ToBmmHOKW 8-10 MkM 3 3
CETMEHTIB JyTH aopTH 3 iHTepBajoM 2-3 MM. [licas woro 3pi3u ¢ikcyBanmcs Ha
ckii. bazoBuii po3unH OilRed po3BoauBCs 130MpONAaHOIOM Yy CHIBBIJHOIIEHHI
3:2, BiaGUILTPOBYBABCSA 1 BUKOPUCTOBYBAaBCA Hajami Juisi 3a0apBIICHHS
MikporpenapariB mporsrom 10 xB. Ilicis dYoro, 3pa3kud TPOMHUBAIHCS
JUCTUIIHOBAHOIO BOJIOI0, 1 3a0apBIIIOBAMCA T'€MATOKCHJIIHOM MPOTITOM 3XB,
3pa3Ky aHaJ13yBaJIKCs 3a JOMOMOTOI0 CBITJIOBOTO Mikpockoma. JIimigo3 cTiHOK

A0OpTH OLIIHIOBABCS SIK BIACOTOK BiJI 3arajibHO1 TUIONII MONEPEYHOT0 3pi3y aOpTH.

MopdomerpuyHi 10CTIIKEHHS A0PTH HA HANIIBTOHKMX 3pi3ax

VY nopanpimoMy OyB IpoBeneHU MOP(HOMETPUYHHIM aHaATI3 aopT PI3HUX
eKCIIEPUMEHTAJIbHUX TPy 3 OLIHKOIO TOTAJIbHOI HMIMPUHU AOPTH BKIIOYAIOYH
IHTUMY Ta MEJi0, BICTaHI MDK JIBOMa €JaCTUYHUMHU MeMOpaHamu (ToOTO —
mupuHa npomwapky I'MK ), TOBUIMHM IHTUMHM, CIIBBIIHOIIEHHS 1HTHUMa/Meis,
kibkocTi npotapkiB 'MK, mo BumiproBasiocst y 10 pi3HMX TOUKaX Ha KO)KHOMY

MOoNepeYHOMY 3pi3l CYJIMH Ta B 5 TOYKax IO JOBXHUHI CyAUHHU.
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2.8. YAbTPACTPYKTYPHI J0CJTi;KeHHSI 32 JIONOMOI0I0 eJIEKTPOHHOI
MiKpOCKOmil

BiniGpani 3pa3ku TKaHUH ceplsd 4d aopTd QikcyBaiu npoTsrom 120 xB
PO3YMHOM HACTYMHOIO CKJIaiy: Tiorapanbiaeria (2,5%) B 0,1 M docharnomy
oydepi (pH 7,4) 3 nogansiior noctdikcaiietro 1% 0ypepHUM po3YNHOM OCMIIO
teTpokcuay. lloTiM 3pa3ku jAeriipaTyBalid, TPOBOJSYM iX uepe3 OaTapero
cniupTiB (Bia 60% n0 100%), Ta 3akarouanu B enokcuiHi cModu. [Tomimepu3aiiito
cmon mpoBojaunau npu 60°C mpotsirom 24 rona. YAbTpaTOHKI 3pi3H KIITUH
oOpoOJsiIM  ypaHid aleratoM Ta UUTPaTOM CBHHIKO JJII KOHTPACTyBaHHS

Matepiany. 3pa3ku TOCHIIIKYBaJIH 13 3aCTOCYBaHHSIM €JIEKTPOHHOTO MIKPOCKOITY

Jem — 100 CX (SmoHis).

2.9. Buznauenust TPUIICHHO-, XiMOTPHUIICHHOMOXiI0HOT Ta
NeNTUAMITIIOTAMIJINCNTHATIAPOJIA3HOI  AKTHUBHOCTEH  INPOTEACOMH Y
TKAHUHAX cepls Ta A0PTH

2.9.1. Ompumanns zomozenamie mKaAHUH AOPMU MA CEPYA.

Ceprie 3BUIBHSUIM BiJ TEpUKApy, TKAaHUHY MIOKapay sl TOMAbIINX
JOCTIIKEHb OTPUMYBAJIH 3 AUISHKH JIBOTO HUTyHOYKA, MICIS YOTO 3BaXKyBasH 1
romoreHizyBanu B Tpuc—HCI Oydepi (pH 7.4) 3 pospaxynky 10 Mk 6ydepHoro
po3uMHy Ha  MimirpaM TkaHuHU. OTpUMaHMid TOMOTEHAaT TKAaHWHU
nentpudyrysanu (900 g npotsirom 10 xB), micist 4oro BiAiOpaHuil cynepHaTaHT

BUKOPUCTOBYBAJIU ISl MOJAJBIINX OI0XIMIYHUX JOCTIKEHb. AOPTY BLIAUISUIH
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B1JI OTOYYIOUYUX TKAHWUH Ta BIJpi3ajidi Ha PiBHI BIIXOJY BiJ CepIs 1 Ha PiBHI
BIIXOZy HUPKOBUX apTepid. 3 BHUCXIJHOI YaCTUHU OTPUMYBAIM AUISHKY TS
MOP(OJIOTIYHOTO Ta TEHETUYHOTO JOCIIDKCHBb IICIAS YOro TKAaHWHU aO0PTH
3Ba)XYBaJIM, PO3pi3ajy HAa HEBEJIHMKI CETMEHTH 1 TOMOTCHI3yBalM B CKIISTHOMY
romorenizaropi 3 gogaBanusm Tpuc—HCI o6ydepy (pH 7.4) (20 mxn OydepHoro
pO34MHY Ha MiJgirpaM TKaHuHU). OTpUMaHUl CylepHAaTaHT BUKOPHUCTOBYBAJIU
JUIA 0O10XIMIYHUX JOCIIIKEHD.

KinneBuit BMICT Ol71Ka y TOMOTE€HaTaX TKAaHWH BH3HAYaJIM 3a JIOIOMOIOI0

cnektpodoromerpa NanoDrop 1000 (Thermo Fisher Scientific).

2.9.2. Busnauenna npomeacomMHoi aKmueHoOcmi y MKAHUHAX cepys ma
aopmu.

BumiproBaHHS TpbOX MPOTEACOMHMX AKTUBHOCTEM MPOBOAMIIM 32 3arajbHOIO
CXEMOI0 3 BUKOPUCTAHHSIM CyII€pHATaHTY FTOMOT€HI3aTy TKaHUH CepLs Ta aOpTH.
Busnauennss ximorpuncuHonofionoi (XTII), tpuncunonoaionoi (TII) Ta
nentuauiroramumentua-riaponaznoi  (III'TITY)  akTuBHOCTI  mpoTeacoMu
npooguian B 0.025 M Tpuc HCl 6ydepi (pH 7.5), mo MicTuB y KIHUEBIH
KOHLIeHTpanii 6 MKM oaHOro 13 cyOCTpaTiB MPOTEACOMH: CYKLMHUI-TEHIINH-
JeUIMH-BaNIIH-TUPO3UH- [ -aM110-4-MeTHIIKYMapuHy (LLVT-AMO), 00K-
JeHIIMH-CEPUH-TPEOHIH-apTiHIH- /-amino-4-meTunkymapuny (LSTA-AMC) abo
N-Cbz-neitiun-nefnnH-riryraMmid-amino-4-MeTHIKYMapuHy (LLG-AMC).
[Ipobu iHKYyOyBaau 13 3a3HaueHUMHU cyOcTpatamu mpu Temmeparypit 37°C

npotarom 30 xB (npu BuzHaueHHi TII aktuBHOCTI) Ta 60 XB (U1s1 TBOX 1HILHUX).


http://tools.thermofisher.com/content/sfs/manuals/nd-1000-v3.8-users-manual-8%205x11.pdf
http://tools.thermofisher.com/content/sfs/manuals/nd-1000-v3.8-users-manual-8%205x11.pdf
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AKTHUBHICTb MPOTEACOMHOr0 TMPOTEONi3y B TKaHMHAX BU3HAYalUd 34
IHTEHCUBHICTIO TiApomizy 1ux crnenudigaux (IyoporeHHUX CyOCTpaTiB.
dyopecuieHIrisi  OPOAYKTIB  TiApomidy  ¢ikcyBamacss 3a  JOIOMOTOIO
cnexkrpoduyopumerpy  Hitachi-4000 (moBxkmna xBumimi 30ymxeHHs (Ex)
crtanoBuia 360 HM, a emicii (Em) — 440 HM) 3 BUKOPUCTaHHSAM BUIBHOTO 7-aMiHO-
A-METUIIKYMapuHy SK cTaHaapty. Jius miarBepmkeHHs crnerudigHocTi
MPOTEACOMHOTO  TiAPOJI3y  BUKOPHUCTOBYBAIM  crHenu@iyHuN  1HTIGITOP
IPOTEACOMHU - KIJIACTO-JIAKTAMCTUH O€Ta-JTakTOH Yy KOHUEHTpaumii 5 MKM.
BicoTOK NpUTHIYEHHS] aKTUBHOCTI T1IPOJII3Y BIANOBIAHUX CYOCTpATiB M J1€0
1HT101TOpa TPAKTYBAIX K aKTUBHICTh IPOTEACOMHU 1 BUpaxanu B HM 7-amiHo-4-
METUJIKyMapuHy Ha rpam OuIKy 3a 1 XB.
2.10. Buaiziennss PHK 3 TkKaHUH ceplisi Ta aOpTH.

Buninenans PHK i3 kapioMiolMTiB Ta TKAHWH cepielib Iy PiB MPOBOIUIN
13 Bukopuctanusm Habopy Trizol RNA-prep (Isogen, Pocis) mist BumiaeHHs
totanbHoi PHK. Meton 0a3yetbcss Ha BUKOpucTaHH1 Trizol-peareHty, o
MICTUTh TyaHIAUHI3OTIOIIOHAT, SIKUA TPU3HAYEHHA MJI JI3UCY KIITHH,
coIroOTI3allii KIITUHHOTO Ae0Opicy, JeHarypallii KIITUHHUX PUOOHYyKIeas3, a
takox OukiB. [licns poro PHK excrparyetsest B po3unH ¢eHo-xa0pogopmy
npu eHTpudyryBaHHi, BIIMUBAETHCA BiJl OLIKIB Ta MEPEHOCUTHCS Y CTEPUIIHHI
ButbHI Bij JIHK Ta PHK mikponpo6ipku. Otpumana PHK moxke 6e3nocepenrno
BUKOPHUCTOBYBATHCS JJIsl POBEICHHS 3BOPOTHOI TpaHckpuriii. HaGip mo3Bossie
BUJIIJISITA 13 CBDKOTO O10JOTIYHOTO MaTepialy BUCOKOMOJIEKYJSIDHY HATHUBHY

PHK Bucokoi unctotu (ODagons0 mm 2.0). B mponeci Buminennss PHK mwu
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JTOTPUMYBAJIUCA PEKOMEHJIaIlli, HaBeJACHUX Yy KOMepIliiHOMy Habopi, Ta
MIPOBOJIMIN MAHIMYJIALI{ 3T1THO HACTYITHOTO MPOTOKOJTY.

IIpomoxon euoinenns PHK.

1. ¥V npobipky 06’emom 1.5 M BHecTr 100 MK TOMOT€HATY TKAaHWHU Ta
nomatd 1 mur Trizol pearenty. IHTEHCHBHO mepeMiliaT BMICT IPOOIpOK 10
TOMOT'€HHOTO CTaHy.

2. TepmocTaTyBaHHs cyMillli 5 XB rpu Temmepatypi 4°C.

3. HonaBanus B mpo0Oipky 200 Mk cymiti xsiopodopmy Ta 130aMiJIOBOTO
CoupTy y chiBBiAHOWmIEHHI 49 : 1 Ta IHTEHCHBHE MEpPEMILIYBaHHS BMICTY
poOIPOK.

4. TepmocTaTyBaHHs cyMill 5 XB npu Temmepatypi 4°C.

5. LenTtpudyryanus npoodipok npotsiroM 6 xB mipu 13 400 06/xs.

6. IlepeneceHHst mpo30poi BEpXHBLOI (Pa3u 10 YUCTOI MPOOIPKU TOTO XK
00’ eMy.

7. JonaBanHs 10 po0 piBHOTO 00’ eMy 13omponanoiy (500 mx).

8. InuTencuBHe mepeMimryBaHHA TPOOIPOK Ta PO3MIMIEHHS X Y
Mopo3mIbHIKM Kamepi npu -20°C Ha 30 XBUIHH.

9. Hentpudyrysanns npobipok mnpotsrom 16 xB pu 13 400 06/xB.

10. BunasnieHHs cynepHaTaHTy ACKaHTYBaHHSIM.

11. HomaBauus 1 mu xonoaHoro (4°C) 75% po3uuHy €THUIIOBOTO CIHPTY,
nepeMillyBaHHsl BMICTY MpoOipok 5 pa3iB Ta IeHTpU@PyryBaHHS MPOOIpOK

npotarom 6 xB ripu 13 400 06/xB.
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12. BunaneHHs CynepHaTaHTy JAeKaHTYBaHHSIM.

13. BucymyBanss ocaay npu temnepatypi 65°C npoTsirom 5 xs.

14. HNonaBauus y mpoOipku 50 mkn Excrpal’'eny™ mpu moctiiiHOMY
nepeMinryBaHHI OCTAHHBOTO PO3UUHY.

15. Cycnen3yBaHHS BMICTYy NpOOIpOK Ha BOPTEKCI 10 OTPUMaHHS
TOMOT'E€HHOI CyCIIeH31l Ta TepMOCTaTyBaHHs Ipu TemrepaTypi 65°C npoTsarom 5
XB.

16. Cycnen3yBaHHi BMICTY TMpoOIpOK Ha BOPTEKCI Ta HeraiiHe

3aCTOCYBaHHS JUIsl POBEJICHHS 3BOPOTHOI TPAHCKPHUIIIIIT.

2.11. 3BopoTHA TPaHCKPHIIILisA TA MOJiMepa3Ha JAHIIOT0OBa peakilis y

peaJibHOMY 4aci.

Gene ID (accession MocainoBHicTh MpaiimMepiB
number)
PSMB1 forward: 5-CTGTACTCACGGCGTTTCTTC-3'

(NM053590) reverse: 5-TAAGAGCTTACTGGGTCAAAGC-3'
PSMB2 forward: 5 - gaggggccagcactttactac -3°
(NM017284) reverse: 5°- agtatcggtcaaggatgctgag -3°
PSMB8 forward: 5°- tgtggtggtgatactaggttgc -3°
(NMO080767) reverse: 5°- ataaagtcccggtccctagaag -3
PSMB10 forward: 5°- - agctttgagctcacccatagag -3
(NM001025637) reverse: 5 - - agagctctcacttcctgggtct -3°

PSMC1 forward: 5°- cctggtcacagtgatgaaggt -3°
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(NM057123) reverse: 5°- aagagggagctccacagattc -3
PSME1 forward: 5°- cttaaaggagccagctctcaac -3°
(NMO017264) reverse: 5’- ctccttctctttctccttgacg -3°
beta-actin forward: 5-AAGTCCCTCACCCTCCCAAAAG-3’

(V01217) reverse: 5 -AAGCAATGCTGTCACCTTCCC-3

3BOPOTHY TPAHCKPUIIIIID MPOBOAWIN 13 BHKOpucTaHHsIM First Strand
cDNA Synthesis Kit (Fermentas, JIutBa), 3acrocoByroun 1,2-1,5 MKT 3araapHOi
PHK rta rexcamepHnuii npaiimep. OTpruMaHy BHACHIIOK 3BOPOTHOT TPAHCKPHITLIIL
onnonaniroropy JIHK BukopucToByBau i KUIBKICHOT OIIIHKY €KCIpecii reHiB
13 BUKOPHUCTaHHSM TOJIIMEPA3HOi JIAHIIOTOBOI peakilii B peajbHOMYy 4aci 13
3aCTOCYBaHHSM IpaiiMepiB /I BiAMOBITHUX TeHiB (Tadu. 2.3.1.)
Tabnuys 2.3.1.
Hyxkieoruana nmociiaoBHicTh cnieuugivaux npaiimepis auasa IIJIP-anamnisy
eKcrpecii reHiB
Excrnpeciro reHiB cTaH1apTU3yBaiu BIIHOCHO €KCTIpeCii TeHy [-akmury, siK
CHIOTCHHOT0 KOHTpPOJIO (OAHOTO 13 TaK 3BaHUX «ICHIB JOMAalIHbOIO
rocriogapctBay). [1JIP-ammumidikariis reniB nmpoBoaunacs y 10 mxi SYBR Green
PCR Master Mix, 1o mictuB 40 mMoJib KO3KHOTO TipaiiMepy. O0’eM TOBOAWIH JI0
20 MKJ JEeMOHI30BaHOI BOJOK. AMIUTI(IKAII 3A1MCHIOBAIN 32 JOMOMOTOIO
tepmonukiepy “7500 Fast Real-Time PCR System”. IIporpama ammmidikamii
nouynHanacs 13 momepeaHboi aktuBaiii AmpliTag Gold® JIHK-nmomimepasu
npotsrom 10 xB mpu 95 Ta BriIOYana 45 IUKIIB, KOXKEH 3 SKUX CKJIaIaBcs 3

nenatypartii ipu 95 °C (19 c), mpuennansi npaitmepis Ta enonraiii mpu 58 °C (1
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xB). J1i1s KOHTpO IO crienr19HOCTI TPOBOAMIIA CTAJI1F0 AUCOITiaIlli — OCHTIIOBHE
migBuIeHHs Temneparypu Bim 58 mo 95°C i3 peecTpari€ro maaiHHS
iHTeHCUBHOCTI (piryopectienmii komruiekciB aBonanmoropux JIHK 3 SYBR
Green. BusHauanm BITHOCHHMU piBEHb €KCHpecii TeHIB 13 3aCTOCYBaHHSIM

3araJbHONPUIHATOI MeTOAUKH (piBEHD ekcrpecii = 274

, 1e Ct — TopOoroBUid ITUKII
amrutiikarii).

Exkcnpecito reniB PSMB5 Tta PSMB9 HopmanizyBanmu BIITHOCHO
riinepanbaerin-3-gocdar neriaporenysu (GAPDH) sik eHI0reHHOTO KOHTPOTIO.
st KiTBKICHOT OIIIHKK €KCIpecii Te€HIB BUKOPUCTOBYBaUM HAOOpH, 10 OyiH
po3pobisieHi Ha ocHoBi mociigoBHocTi MPHK miypa kommaniero «Applied
Biosystems», (CILIA) (Ta0m. 2.3.2.).

Tabnuys 2.3.2.

TaqMan na6opu nas IIJIP-anani3y ekcnpecii resis

PSMB5 TagMan Gene Expression Assay Rn01488742_m1
PSMB9 Custom TagMan Gene Expression Assay

GAPDH TagMan Rodent GADPH Control Reagent (VICTMProbe)

[TJTP-ammutidikaris ckinaaanacsa 3 50 HACTYNMHUX LIUKJIIB: TOYAaTKOBA JI€HATYypaLlis
npu 95°C Bnpoaorx 20 ¢, 3 HacTynmHOIO 00poOkor npu 95°C mpoTtsirom 3 c,
npuenHanHs npaitmepiB ta enonramis — 60°C,30 c. AHani3 OTpUMaHUX JTAaHUX

npoBoauBcs 3a gornomororo 7500 Fast Real-time PCR Software.
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2.12. CtaTuCTUYHUN aHAJTI3

JUIs cTaTUCTHYHOTO aHaiizy OyJl0 BHKOPHUCTAaHO 32 YMOBH HOPMAJBHOTO
PO3IOJIIY Ta TOMOCKEIAHTUYHOCTI BHOIPOK — OAHO(MAKTOPHUM THCTIEPCIMHUN
aHaJIi3 3 aroCTepiOpHUMH TOMMApHUMHU t-TecTamu 3 Tonpaskoto [ eitmca-Xoyena.
Y iHmmMX BUNAJKaXx BHUKOPHCTOBYBaBcs aHam3 Kpackena-Yomeca 3
arocTEepiOpHUMH MOMAapHUMU TecTaMu ManHa-YiTHI 3 monpaBkoo boHdepoHi.
Takox Oyn0 TPOBENEHO perpeciiiHO-KOpeAIiiHu aHami3. Pesynbpratu
BBAXKAJIMCA CTAaTUCTUYHO JOCTOBIpHUMHU 3a ymoBU p< 0.05. Bukopucrane

nporpamue 3a6e3neuents MSExcel 2010, SPSS Statistics 18.0, Plotus 0.2.
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PE3YJbBTATH BJJACHUX JOCJ/I/?KEHDb

Bigomo, 1o reHu, sSKi KOAYIOTh CYOOJWHHUIN MPOTEACOMH, MAIOTh MEBHI
aJIeNTbHI BapiaHTH, 110, MOKJIMBO, BIUIMBAIOTh HAa (DYHKITIOHAIBHI BIACTHBOCTI
MYJIBTHKATATITAYHOTO MMPOTETHA3HOTO KOMITJIEKCY, 30KpeMa BCTAHOBJICH] 3aMiHH
Moo IMHOKUX HykieoTuaiB (SNP) y renax imyHonpoteacomu - LMP2 ta LMP7,
(Argeo—His Ta Lys1ss—>GlIn Biamosiano) [30, 44, 13]. TpuBaioTh MOIIyKH
acorriamii MK TeHETUYHUMHU BapiaHTaMH IIUX T'€HIB Ta WMOBIPHICTIO PO3BUTKY
neBHUX 3axBoproBanb [9, 13, 32, 44, 48]. BcraHOBIEGHO, IO MEHII
PO3IMOBCIOIKEHUH anenbHui BapianT reny LMP2 3Hauno yacTiie 3ycTpiyaeThest
y XBOpHUX Ha JIesKi aBTOIMYHHI1 3axBoproBaHHs [43, 32]. Hamu panimie nokasaHo,
mo 3azHayeHi SNP 1ux reHiB HE acoIlOIOThCA 3 HMOBIPHICTIO PO3BUTKY
TOCTPOTO KOPOHAPHOTO CHHAPOMY, X04a BIUIMBAIOTH HA KaTATITHYHY aKTHBHICTh
npoteacomu [11].

VY poboTax SMOHCHKUX AOCTIAHUKIB BCTAHOBJIEHA HASIBHICTD IIJIOTO PSILY
SNP y reni, mo koaye anbda-6 cybogunuiro nporeacomu (PSMAG), a oqun 3
HHX, IO Hal6impm posmoBcromkenuii y monynsnii - C®—>G — mosutusHO
BIJIMBAE HA TPAHCKPUMIIIHHY aKTUBHICTH aHoro TeHy [11]. 3a nanumu Ozaki K.
et al. [51], Bkasanuii moiMOP(]i3M CYTTEBO BIUIMBAE HAa PH3UK PO3BUTKY
1H(DapKTy Miokapja, TpOTe IHIIN JOCIITHUKH TOMyJsAii SnoHii 3anepedyroTh
Takui 3B’ 130K [68].

3. JocaigxeHHs1 4aCTOTH aJ1eJILHOI0 0JIiMOP(i3My reHiB, 110 KOAYIOTH Pi3Hi

cy0OAMHMIII MPOTEACOMH Yy AiTEH 3 IEPBUHHOI0 APTEPiaibHOIO0 INepTeH3icIo
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OTpuMaHi JJaHi BKa3ylOTh Ha T€, 110 PO3IMOIII aJleIbHUX BapiaHTIB I'€HIB,
10 KOAYIOTh CyOouHuII0 imyHorpoTreacomu (LMP2) ta nporeacomu (PSMAG)
CYTTEBO BIAPIZHAETbCS Y KOHTPOJBHIN Tpymi Ta Yy [ITE€Hd 3 apTepiaabHOI0

rinepTeHsiero Ha BiMiHy Bix nomiMopdizmy reny LMP7 (tabm. 3.1).

Ta6mui 3.1 [IporieHTHHI pO3MOI1JT TEHOTHUIIB A0CiKyBaHUX SNP y niteit 3

€CEHIIIAIBPHOIO TINEPTEH31EI0 Ta 3I0POBUX JIFOJICH.

['enotunu

[Tomimopdi3mu reHis,
AA Aa aa
REFERENCE SNP ID

Kontpois AT Kontpois AT KonTtpons AT

LMP2 (Arg60—His),
rs17587 639 425 286 464 75 111
LMP7 (Lys49—GIn),
rs2071543 973 924 27 76 00 00
PSMA6 (C-8—G),

rs1048990 69.8 76.2 29.7 211 0.5 2.7
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3.1. Ioaximopizm C*—G npomoropy reny PSMAG

Cratuctnunuil aHani3 OyB MPOBEACHUI 3 METOIO BUSBICHHS MOKJIHBOI
acowiamii TEHETHYHOTO MapKepy 13 PHU3UKOM pPO3BUTKY 3aXBOPIOBAHHS.
KonTtponbsHa rpyna ckiana 208 oci0, a mocmiana - 147,

BianoBigHICTE pO3MOJIIY TEHOTHINIB JI0 3aKOHY Xapji-BaitnOepra y
KOHTPOJIBHIA Tpymi Oyia mepeBipeHa 3a JOMOMOTOK TecTy Xi-kBajpaT 13 1
CTyIeHeM cBOGOJIM, 3 BUKOPUCTaHHAM Kopekuii Merca. Po3momin reHoTHIiB y
KOHTPOJIBHIN TPyl BIJATIOBIIa€ 3aKkoHy Xapi- BaitnOepra (p > 0.05).

BukopucraBmm TecT Xi-KBajpaT i3 2 CTYNEHSIMU CBOOOAM HaM BJIAJIOCS
3HAUTH CTAaTUCTUYHO 3HAYyIll BIAMIHHOCTI Y PO3MOAUI TE€HOTHINB Yy TpyIi
XBOPHX Ta y TPy MPakTHYHO 310poBuX aiteit (P < 0.05).

[IpoananizyBaBiIM yci Mojell yCHaJIKyBaHHS, MU BUOpad HalKpairy
MOJIEJb 13 HAMHIKYKMM 1HQOpMaLIHUM KpuTepieM Alikaiike. Takow MOS0
BUSIBIJIACS PEIECMBHA MOJENb, I SKOi y TaOiu. 3.2 HaBedeHI 3HAYCHHS
BIJIHOIIEHHS IIAHCIB, CTAaTUCTHUYHA 3HAYYIICTh, a TaKOX 1H(QPOpMaLIHHUIA
KpuTepiil Alikaiike.

Taomauus 3.2

I'enotunn  Koutpoas, N Bumamok, N  BigHomenns mancis  p-value AIC

AA+Aa 207 (99.5%) 143 (97.3%) 1.00

Aa 1 (0.5%) 4 (2.7%) 579(0.85-1139)  0.12 19.66
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AnenbHi Bapianti TeHy PSMAG posnoainsroTeest HacTynHuM unHOM: C/C

—69,8%, C/G —29,7%, G/G — 0,5% B KOoHTpOJBHIH rpy1i Ta 76,2%,21,1%,2,7 %

(P=0,047) y miteit 3 A", BimoBiTHO.

%
80

70
60
50
40
30
20

10

P<0,05 3a x2-xpuTepieM

C/C

C/G G/G

Puc. 3.1. Yacrora anensHux BapiantiB reny PSMA6 (C®—G) y npaktuuno

310poBHX 0cid (A) 1 AiTel XBOpUX Ha apTepialibHy rineprensito (b).

3.2. Honimopgizm Argso— His reny LMP2

CratuctuHuil aHani3 OyB MPOBEACHUN 3 METOIO0 BUSBIECHHS MOKIUBOI

acorarii

TeHETUYHOTO MapKepy 13 PHU3UKOM PO3BUTKY 3aXBOPIOBaHHS.

KonTponbha rpyna ckiana 208, a nocnigsa - 147, BiAnoBigHo.
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BianoBigHIiCTe poO3MOJIIYy TEHOTHIIB 10 3akoHy Xaphai-BaitnOepra y
KOHTPOJIbHIM Tpymi Oyja mepeBipeHa 3a JOMOMOIOI0 TecTy Xi-kBaapar i3 1
CTyIeHeM cBO6OH, 63 BUKOPUCTaHHs Kopekiii Merca. Po3moin reHoTHIniB y
KOHTPOJIbHIN TPYIIl BIAMOBIIa€ 3aKoHy Xapai-Baitu6epra (p >0.05).

BukopucraBmm TecT Xi-KBaapar 13 2 CTyNEHSMH CBOOOJM HaM BIAJIOCH
3HAWTH CTAaTUCTUYHO 3HAYYIIl BIAMIHHOCTI y PO3MOJILII TCHOTHIIB y TpyIi
XBOPHUX Ta y TPYIIl MPAKTUYHO 370poBHUX JiTel (p < 0.05).

[IpoanainizyBaBImM ycl MOJAEII YCHAAKyBaHHsS, MU BHOpalHd HaiKpally
MOJIEJIb 13 HAMHMKYKMM 1HQOpMalIiHUM KpuTepieM Alikaiike. Takoro MoAemto
BUSIBUJIACS PEIECMBHA MOJENb, Uil skoi B Tabn. 3.3 HaBe[eHI 3HAYCHHS
BIJIHOIIICHHS IIIAHCIB, CTAaTUCTHYHA 3HAYYIIICTh, a TaKOX 1H(pOpPMAIliHHUIMA
KpuTepiit Aiikaiike.

Taoaunsa 3.3

I'enotun Kontpons, N  Bumamok, N BinHomenns mancie  p-value AIC

AA + Aa 192 (92.3%) 130 (89%) 1.00

Aa 16 (7.7%) 16 (11%) 1.48 (0.71 - 3.08) 029 33.89

Yacrora anenpHux BapianTiB reHy LMP2 € HacTymHOM0: Arg/Arg - 63,9 %,
Arg/His 28,6%, His/His - 7,5% y kouTpobHi# rpyti, a y xBopux Ha Al iHIII010:

Arg/Arg - 42,5 %, Arg/His - 46,4%, His/His - 11,1% (P=0,001).



74

% III

100

920

P>0,05 3a x2-xpuTepieM

80
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' — |

Lys/Lys Lys/GIn GIn/GIn

Puc. 3.2. Yacrora anenpuux BapianTiB reHy LMP2 (Argso—His) y mpaktudno

3m0poBuX 0ci0 (A) 1 AiTelt XBOpuX Ha apTepianbHy rineprensito (b).

3.3. Hoximopgizm Lys14s—GlIn reny LMP7

CratuctuyHuil aHani3 OyB NPOBEIECHUN 3 METOH BHUSBICHHS MOKJIMBOT
acoliaiii TeHETUYHOTrO MapKepy 13 PHU3UKOM PO3BUTKY 3aXBOPIOBaHHS.
KontponbsHa rpyna cknana 208, a gocmigna - 147, BiamoBiIHO.

BiamoBimHiCTh po3monally TEHOTHITIB JI0 3aKOHY Xapmai-BaiinOepra y
KOHTPOJIbHINA Tpymi Oyna mepeBipeHa 3a JOMOMOTOI0 TeCTy Xi-KBaapar i3 1
CTyIeHeM cB06o/M, Ge3 BHKOpUCTaHHs Kopekiii Merca. Po3momin reHoTumis y

KOHTPOJIbHIN IPYIIl BiANOBIIa€ 3aKkoHy Xapai-Baiin6epra (p > 0.05).
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BuxopucTaBmm TecT Xi-KBaaparT i3 2 CTYNEeHsSIMU CBOOOIN HaM HE BIAJIOCS
3HAWTH CTATUCTHYHO 3HAYYIl BIAMIHHOCTI y PO3MOAUI TEHOTHIB y Tpymi
XBOPHX Ta y TPy MPaKTHYHO 310poBuX aitedt (p > 0.05).

[IpoananizyBaTs MO/IETIl YCIIAAKyBaHHS HE BIAJIOCs], 00 MU HE 3HAWIILIIN Y KO THIH
3 OCIIPKYBaHUX TPy MIHOPHOI TOMO3UTOTH.

BcranoBneno, mo po3modin  anenbHUX BapiaHTiB reny LMP7  He

BIJIPI3HABCS B IMPAKTHUYHO 37A0poBHX Ta xBopux Ha Al ocio (Lys/Lys - 97,3 %,

Lys/GIn - 2,7%, GIn/GIn - 0% Ta 92,4%,7,6%,0% Bigmosiguo, P=0,16).

% [I1

100

920

P>0,05 3a x2-kpuTepieM

80
70
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0] —l ,

Lys/Lys Lys/GIn GIn/GIn

Puc. 3.1 Yactora anenpHux BapianTiB reHy LMP7 (LyS14s—Gln) y npakTuyHO

3mopoBux ocid (A) 1 AiTeit XBopux Ha apTepiayibHy rineprensito (b).
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Tabmuis 3.4. Po3noain renotumniB fociimpkyBanux SNP y miteii 3
€CEHITIaTbHOIO TiMepTeH31€r0 Ta 370poBuX moaei. KoedimienTu mancis 3

JOBipYMMH iHTEpBazamMu 95%.

[Tomimopdizm I'enoTumn Odds Ratio and 95% ClI
LMP2 (Argeo—His) AA 1(ref)
Aa 0.461 (0.259 - 0.679)
aa 0.443 (0.138 - 1.008)
LMP7 (LySs—Gln) AA 1(ref)
Aa 0.343 (0.07 - 1.679)
aa NA
PSMAG (C®—QG) AA 1(ref)
Aa 1.440 (0.874 - 2.373)

aa 0.199 (0.210 - 1.751)
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PO31JI 4. 3minu ocHOBHUX (iziosioriunux nmapamMerpiB GyHKIIOHYBAHHA
cepLeBO-CYIMHHOI CMCTeMH NPH CIIOHTAHHIN rinepreHsii y mypis Ta npu ii
eKCIepUMEeHTAJIbHIN Tepamii

JlocmipkeHHsT  KapAlOJUHAMIKKM — Jalld  3MOTY BCTAHOBUTH  CYTTEBI
BIJIMIHHOCTI Mk nokasHukamu y SHR y nopiBusinni 3 Wistar (Tabi. 4.1 ta 4.2)
Cepen nmoka3HukiB HacocHOi ¢yHKuii cepust y SHR Oynu BiporigHo HMKYMMU
HacCTyIHi: yaapHuii 00’em (y 3 pasu, P<0,0001), ¢pakuis sukuny (y 2,14 pasis,
P<0,0001), ynapna poo6ora (Ha 70 %, P<0,0001), a Takok yacTtoTa CeplEeBHX
ckopoueHb (Ha 12 %, P=0,006). [Toka3Huku niacToyiuyHoi QPyHKIII cepiis Oyiu
BUIIMMU Yy 1ypiB JiHii SHR: kiHneBo-aiacTomiyHmid THCK (B 6,5 pasis, P<0,005)
ta dp/dt min Ha 30 %, P<0,0001( -8526,16 MM pt.cT./c. B mopiBHAHHI -5962,18
MM pT.cT./c.). B To¥# ke yac, MIHIMAJIbHUI TUCK Ta KIHIIEBO-CUCTOJIYHUNA THUCK
Oynu Hwxunmu y trypis dinii SHR B 1,5 pasu (P<0,01) ta Ha 15 %, (P<0,004),
B1IMOBIAHO. []e MOXHa MOSICHUTH 3MIHaMH apTeplalibHOI KOPCTKOCTI, sika OyJia y

urypiB aiHii SHR Buioro y 4,4 pasu (P<0,0001).
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4.1. Kapaio-remoguHaMiuHi moka3HUKHU y mypis Jinii Wistar ta SHR

Ta6auusa 4.1. Iloka3HUKH HACOCHOI PYHKUII JTiBOro HIIYHOUYKA IIYPiB JiHil

Wistar, SHR ta SHR, mo orpumyBasu Quercetin.

Kapupioremogunamiuni| Wistar (n=8) SHR (n=16) SHR Quercetin
napaMeTpu (n=8)
KinuneBogiacroaiunmii | 650,55+15,8 526,53+32,9 517,58+11,48
00’eM, MKJI
KinneBocucroaiunamii | 484,75+£19,1 514,99+41,7 472,86+13,5
00’eM, MKJI
Ynapumii 06’°em, mxaa | 239,00+13,5 79,23+7,8% 129,13+9,0#
CepueBuii BUKkua, | 82776,59+5625,4 | 23756,19+2385,4* | 39085,18+2477,0#
MKJI/XB
AprepiajibHa 0,44+0,02 1,93+0,20* 0,86+0,07#
KOPCTKICTh, MM. PT.
CT.MKJI
®pakuis BUKUay, % 62,56+1,3 29,26+1,1* 39,26+1,1#

[Tpumitka. * P<0,05 npu nopiBHsiHHI rpyn urypis jiHid Wistar 3 SHR, #

P<0,05 mpu mnopiBHsHH1 Tpyn urypiB aiHii SHR 3 SHR, mo orpumyBanu

TabneroBany (opmy KB

MI/KT, IIIOIHS.

EPLETUHY

«KBeptun» mpotsarom 8-u THXK. y 1031 15
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Kinnepomaictomunuii 06’em y mrypie SHR 6yB Ha 19,1% Hwkuuii y
NOpIBHAHHI 3 TakuMm y Wistar Ta mpu 3actocyBaHHI Quercetin KiHIIEBO-

niactomiunuii 00’em y mypiB SHR He 3naunO0 3MenITyBaBcs Ha 1.7%.

KinmeBo-miacromiunauii 06'eM (MKIT)

800
600
400 —
200 -
0 L] T 1
Wistar SHR
Quercetin

[Tpumitka. * P<0,05 npu nopiBHsHHI Tpyn mtypiB aiHid Wistar 3 SHR, # P<0,05
npu nopiBHsAHHI rpym 1rypiB JdiHii SHR 3 SHR, mo otpumyBanu rabnetoBany hopmy

kBepueThHy «KBepTuH» MpoTATOM 8- THIK. y 1031 15 MI/KT, 1IIOIHS.

BcranoBnieHo 301b1IEHHS BEITMYMHU KiHIIEBO-cHCTOIIYHOro 00’ emy y SHR Ha 6,2%
y TOpIBHSAHHI 3 Takoro y 1mypiB Wistar. [Ipu ekcniepuMeHTaTIbHOMY JIIKyBaHHI
Quercetin y mypiB SHR cnocrepiraigocst momnepeaxeHHs 3pOCTaHHS KiHIIEBO-

CUCTOJIIYHOTO 00’ eMy, y mopiBHsHHI 3 Tpynoro SHR nHa §8,2%.
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KinneBo-cucromiuauii 06'eM (MKIT)

600

500

400

300

200

100

Wistar SHR SHR
Quercetin
ITpumitka. * P<0,05 npu nopisHsAHHI rpyn miypis miHid Wistar 3 SHR, # P<0,05
npu nopiBHsAHHI rpyn mrypis jgiHii SHR 3 SHR, mo otpumyBanu tabiaetoBany popmy

KBepieTHHY «KBepTHH» NPOTATOM 8- THIK. y 1031 15 MI/KT, IIOIHS.

VYnapuauit 06’em y mypiB SHR 0yB nocroBipno menmmm y 3,0 pasu (P<0,05), a
pH eKCIepuMeHTalIbHIA Teparii Quercetin BimOyJocs MONEpeHKEHHS 3HMKCHHS

JnaHoro mokasuuka y 1,6 pasu (P<0,05).
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Vnapuuii 00'eM (MKIT)

300

250 T

200

150

100 —

50

SHR
Quercetin

Wistar

[Tpumitka. * P<0,05 npu nopiBHsAHHI Tpyn u1ypiB diHii Wistar 3 SHR, # P<0,05
npu nopiBHsHHI rpym 1rypiB JgiHii SHR 3 SHR, 1o otpumyBanu tadiaetoBany dhopmy

kBepueThHy «KBepTuH» MpoTATOM 8- THIK. y 1031 15 MI/KT, 1IIOIHS.

VYnapuuii 06’em y nrypiB SHR 6yB nocroBipro mermmm y 3,0 pasu (P<0,05), a
pH eKCIepuMeHTalIbHIA Teparii Quercetin BimOyJocs MONEpe/HKCHHS 3HUKCHHS
JnaHoro mokasuuka y 1,6 pasu (P<0,05).

Cepuesnii Bukua y SHR OyB cTaTMCTUYHO AOCTOBIPHO MEHIIUM Yy 3,5 pa3u y
nopiBusHHI 3 mrypamm  mail  Wistar  (P<0,05). Ilpu 8-Mu  TKHEBIi
eKCIIepUMEHTaJIbHIM Tepamii Quercetin BigOysiocss MOMEPEIKCHHS 3MEHIICHHS

CEepIICBOr0 BUKUIY Y MOPIBHAHHI 31 nrypamu Ha 1,64 (P<0,05).
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CeprueBuii BUKH]I, MKJI/XB
[
80000
60000
H
40000 I
X
20000 -
0 : .
Wistar SHR SHR
Quercetin

[Tpumitka. * P<0,05 npu nopiBHsHHI rpyn mypiB JdiHid Wistar 3 SHR, # P<0,05
npu nopiBHAHHI rpyn mypis jgiHii SHR 3 SHR, mo otpumyBanu tabnetoBany hopmy
KkBepueTHHY «KBepTUH» NpOTATOM 8- THK. y 1031 15 MI/KT, IIOHS.

ApTtepiasibHa KOPCTKICTh Yy IIYpPiB 31 CIOHTAHHOIO TiMepTeH3ielo Oyia
JIOCTOBIpHO BHIIOK0 Y 4,4 pa3u B nopiBHsHHI 3 Wistar (P<0,05). YV mypis SHR, 1o
oTpuMyBaiu 610(py1aBOHOI BIOYBAJIOCS MOMEPEKEHHS 3pOCTaHHS apTepiaibHOT

YKOPCTKOCTI, 1 BOHA OyJia TOCTOBIPHO HIXKYOIO y 2,2 pa3d MOPIBHSAHHI 3 TPYIOIO

SHR.
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AprepiaiibHa XKOPCTKICTH (MM PT. CT./MKII)

X

. ]
1,5

. #

I

0,5 _ -

0 T T

Wistar SHR SHR
Quercetin

[Mpumitka. * P<0,05 npu nopiBHAHHI rpyn mypis aiHid Wistar 3 SHR, # P<0,05
npu TopiBHAHHI Tpym mrypiB 3 SHR, mio otrpumyBamm TtabneroBany Gopmy

kBepueTuHy «KBepTun» mpoTsarom 8-u TK. y 1031 15 Mr/kr, moaHs.

®pakuist Bukuay y mypie SHR Oyna noctoBipHO MeHInowo y 2,14 pasiB HIXK Y
mypiB Wistar (P<0,05). 3a BBy Quercetin y mrypiB minii SHR BinOymnocs i

30imbIeHHs y 1,6 pasis (P<0,05).
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®paxkuis Buxkuay (%)

60

50

40 .

30

20

10

SHR
Quercetin

Wistar

[Tpumitka. * P<0,05 npu nopiBHsHHI rpyn urypis giHid Wistar 3 SHR, # P<0,05
npu mnopiBHAHHI Tpyn 1rypiB 3 SHR, mo orpumyBamu TaGneroBany ¢opmy

KkBepueTHHY «KBepTUH» NpOTATOM 8- THK. y 1031 15 MI/KT, IIOHS.

Tabuunus 4.2 . [TapameTpy CKOPOTJIMBOI Ta IHTErpajJbHUX (PYHKILiH JiBOI0O

mryHouka mypis Wistar, SHR ta SHR Quercetin.

Kapaioremogunamiuni Wistar SHR SHR Quercetin
napaMeTpu (n=8) (n=16) (n=8)
KinneBoaiacToiuyHui 1,93+1,8 12,31+£2,4%* 0,84+0,5#

TUCK, MM.PT.CT.



KinneBocucromiaauii

THUCK, MM.PT.CT.

MakcuMaJbHUH THCK,

MM.PT.CT.
MiniMaJadbHUI THCK,
MM.pT.CT.
Ynapua pooora,

MM.PT.CT. HA MKJI

dP/dt max, Mmm.pT.cT.

Ha ¢
dP/dt min, mm.pT.cT.
Ha C
dV/dt max, mkJ 3a ¢
dV/dt min, Mk 3a ¢
MakcumaJsibHa
MOTYKHICTh, MBT

YCC ya/xB

94,48+1,9

102,76+3,3

-1,54+1,0

108,33+2,9*

109,99+3,99

8,65+2,6*

11613,89+1246,6 3408,57+1172,4*

8821,78+432.45

6881,07+468,75*

-8526,17+455,45 -5962,18+529,77*

13338,31+2212,45
-16076,50+2132,34

103,30+9,42

342,9449,5

9972,29+1828,62*
-7716,43+1458,93*

61,74+9,48*

302,28+5,4*

85
91,03£2,0#

92,4143 ,2*

4,58+0.7#

4713,20+1393,2

6258,40+467,4

-5501,78+1369,67

9242,55+£1565,0

-10399,90+1682,42

68,08+8,64

305,42+5,0

[Mpumitka: * P<0,05 npu nmopiBHsHHI Tpyn nrypis jinii Wistar 3 SHR, # P<0,05 npu

nopiBHsHHI rpyn 1rypiB diHii SHR 3 SHR, mo orpumyBanu tabnetoBany dopmy

KkBepueThHy «KBepTUH» NpOTATOM 8- THIK. y 1031 15 MI/Kr, OAHS.
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Kinnesomiactoniuauii Tuck y SHR 0yB mocroBipHO BUIMM Yy 6,4 pa3u y
nopiBasaHHI 3 rypamu Wistar (P<0,05). Ipu 3actocyBanni Quercetin y nrypiB JiiHii

SHR monepempkanocs 30imbiienns y14,6 pasis (P<0,05).

KinneBo-aiacTomigauii TUCK (MM PT. CT.)

15
x
12
9
6
3
#
0 I I )
Wistar SHR
Quercetin

[Tpumitka: * P<0,05 npu nopiBHsHHI Tpyn urypis niHid Wistar 3 SHR, # P<0,05 npu
nopiBHaHHI rpyn mrypis giHii SHR 3 SHR, mo otpumyBanu tabnetoBany dopmy

kBepiueTnHy «KBepTun» mpoTsaroM 8- THXK. y 1031 15 MI/Kr, 1I0THS.

KinneBocucTomiuamii Tuck O0yB 70cTOBipHO OibinM y SHR Ha 14,6% B opiBHAHHI
3 Wistar (P<0,05). ¥ SHR, mo orpumyBanu Quercetin BigOyBaiocs momnepekeHHs

301IbIIeHHS 1 BiH OyB MeHIIUM Ha 15, 9% (P<0,05).



87

KinneBo-cucTomigHuii THCK (MM PT. CT.)

110 1 , K

100 -
90 1
80 -
70 1
60 -
50 -
40 1
30 1
20 1
10

g

Wistar SHR SHR

Quercetin
[Tpumitka: * P<0,05 mpu nopiBHAHHI Tpym 11ypiB jginid Wistar 3 SHR, # P<0,05 mpu
nopiBHaHHI rpyn mypiB dinii SHR 3 SHR, mo otpumyBanu TabnetoBany dopmy

kBepueTnHy «KBepTHH» MpOTATOM 8-M THXK. y 1031 15 MI/KT, IO THS.

Makcumanbhuii Tuck y SHR Oy Bumium ik y Wistar va 6,9%, npore 10CTOBiIpHO
(P<0,05). IIpu excnepuMmeHTaIbHINM Tepamii OiodoBoHOiqoM Quercetin 3HadeHHs

MaKCUMAaJILHOTO THCKY Oyiu HkuuMu Ha 15,9% nixk y SHR (P<0,05).
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MakcuManbHuR TUCK (MM PT. CT.)

110
100 -
90 1
80 -
70 1
60 -
50 -
40 1
30 1
20 1
10

Wistar SHR SHR
Quercetin

[Mpumitka: * P<0,05 mpu nopiBHAHHI Tpym 11ypiB jginid Wistar 3 SHR, # P<0,05 npu
nopiBHsAHHI rpyn mrypiB jgiHii SHR 3 SHR, mo orpumyBanu tabnetoBany ¢gpopmy

kBepreTnHy «KBepTHH» MpoTATOM 8-M THK. y 1031 15 MI/KT, IO THS.

3HayeHHs MIHIMAJIBHOTO THCKY Yy JIBOMY IIIYHOUKY y mypiB SHR OyB
BUIIIMM Y 5,6 pa3iB B mopiBHAHHI 3 TakuM y mrypiB Wistar (P<0,05). MinimManbHuit
tick y SHR, mo orpumyBamm SHR OyB mocroBipHo Humxk4mM y 1,9 pasiB B

MOPIBHSHHI 3 TAKKUMH, 1110 3HAXOIUJIMCS Ha cTanaapTHi# aieti (P<0,05).
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MinimMansHUN THCK (MM PT. CT.)

12
X
9
6
| #
3 I
0 L] 1 1
|
-3
Wistar SHR SHR
Quercetin

[Tpumitka: * P<0,05 npu nopiBHsHHI rpyn urypis aiHid Wistar 3 SHR, # P<0,05 npu
nopiBHsAHHI rpyn mrypiB jgiHii SHR 3 SHR, mo orpumyBanu tabnetoBany ¢gpopmy

KBepleTuHy «KBepTHH» MPOTATOM 8- THXK. Y 1031 15 MI/KT, IIOIHS.

VYnapua poOora Oyna mocroBipHo MeHIow y 3.4 pasm y SHR B
nopisusHHI 3 Wistar (P<0,05). ¥V Toii sxe yac npu 3actocyBanni Quercetin y SHR

B110yBaJIOCS MOTIEPEKEHHS 3MEHILICHHS yIapHOi poO0TH, 301IblIeHHS Y 1,4 pa3u.
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VYnapaa po6oTa (MM PT. CT. Ha MKJI)

12000

10000

8000

6000

4000 I —

2000

SHR
Quercetin

Wistar

[Tpumitka: * P<0,05 npu nopiBHsHHI rpyn urypiB JiHikd Wistar 3 SHR, # P<0,05 npu
nopiBHsAHHI rpyn urypis miHii SHR 3 SHR, mo otpumyBanu tabietoBany ¢opmy
KBepleTuHy «KBepTHH» MPOTATOM 8- THXK. Y 1031 15 MI/KT, IIOIHS.

3HaYCeHHsT MaKCHMaJIbHOT IIBUKOCTI CKOpoueHHs Miokapsa (dP/dt max)
y mypiB Jinii SHR Oyno menme y nopiBasani Wistar Ha 22% (P<0,05). ¥ SHR
ypis, o orpumyBanu Quercetin dP/dt max 6yno Hwkuum Ha 9% y MOPIBHIHHI 3

SHR, mo0 3Haxoaunvcs Ha CTaHAAPTHIN AI1ETI.
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MaxkcuMaltbHa IBUAKICTE CKOPOICHHS
MioKkapja (MM PT. CT. Ha C)

btt

9000

8000
7000

6000

5000

4000

3000

2000

1000

Wistar SHR SHR
Quercetin
[Tpumitka: * P<0,05 npu nopiBHsHHI rpyn urypis aiHid Wistar 3 SHR, # P<0,05 npu
nopiBHsAHHI rpyn urypiB miHii SHR 3 SHR, mo otpumyBanu tabnetoBany ¢popmy

KBepleTuHy «KBepTHH» MPOTATOM 8- THXK. Y 1031 15 MI/KT, IIOIHS.

dP/dt min abo MakcuMasbHA MIBUAKICTH po3ciaadieHHs Miokapaa y SHR
Oyna nocroBipHo Hmxkue Ha 30,1% y mopiBHstHHI 3 Takoto y Wistar (P<0,05). ITpu
eKcriepuMeHTa bHi# Teparnii Quercetin y SHR dP/dt min 6yna menioro Ha 7,7% y

nopiBHsHHI 3 SHR.
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MakcuMaibHa MBHAKICTh PO3CIIa0IeHHA
Miokapjia (MM PT. CT. Ha C)

-1000

-2000

-3000

-4000

-5000

-6000

-7000

-8000

-9000 ]
Wistar SHR SHR
Quercetin

[Tpumitka: * P<0,05 npu nopiBHsHHI rpyn urypis JiHikd Wistar 3 SHR, # P<0,05 npu
nopiBHsAHHI rpyn mrypiB jgiHii SHR 3 SHR, mo orpumyBanu tabnetoBany ¢gpopmy

KBepleTuHy «KBepTHH» MPOTATOM 8- THXK. Y 1031 15 MI/KT, IIOIHS.

dV/dt max a6o MakcumalibHa MIBUIKICTh 3MIHH 00’ €MY JIIBOTO IIITYHOUYKA
y SHR 6yna menmoro Ha 25,2 % (P<0,05) y nopiBusaui 3 Wistar. ¥V mrypis, 1110
orpumyBaiu QuUercetin He JOCTOBIpHO, ajie 3MEHITyBaiacs Ha 7,3% y MOpIiBHSHHI 3

SHR.



93

MakcumanbHa MBUIKICTH 3M1HH 00'eMy
JIIBOTO IUTyHOYKA (MKJI 3a C)

16000

14000

12000

10000

8000

6000

4000

2000

Wistar SHR SHR
Quercetin

[Tpumitka: * P<0,05 npu nopiBHsHHI rpyn urypis miHid Wistar 3 SHR, # P<0,05 mpu
nopiBHaHHI rpyn mrypis giHii SHR 3 SHR, mo orpumyBanu tabnetoBany dopmy

kBepueTnHy «KBepTHH» MpoTATOM 8-M THXK. y 1031 15 MI/KT, IO THS.

dV/dt min abo miHiMaIbHA MIBUAKICTH 3MIHA 00’ €My IUTYHOYKA Y ITYPIiB
3 CIIOHTaHHOIO TinepTeH3iero Oyna B 2,1 pasu menmoro (P<0,05) y mopiBHsHHI 3
Wistar. ¥V SHR, mo ortpumyBamu Quercetin  BigOyBamocss momnepemKeHHs

3MeHIlIeHHs, Oya Bumiow y 1,4 pa3u B nopiBHaHHI 3 SHR.
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MiHiMaJIbHa MBHIKICTH 3MiHH 00'eMy
JIIBOTO NUTyHOYKa (MKJI 3 C)

-2000
-4000

-6000

-8000

-10000 —

-12000

-14000

-16000

-18000

-20000

Wistar SHR SHR
Quercetin

[Tpumitka: * P<0,05 npu nopiBHsHHI Tpyn mtypiB JiHid Wistar 3 SHR, # P<0,05 npu
nopiBHsAHHI rpyn mrypiB jgiHii SHR 3 SHR, mo orpumyBanu tabnetoBany ¢gpopmy

KBepleTuHy «KBepTHH» MPOTATOM 8- THXK. Y 1031 15 MI/KT, IIOIHS.

MakcumanbsHa noTyHIicTh y 1iypiB SHR y nopiBusHHI 3 Takoro y Wistar
oyna Ha 40,2 % uux4dorw (P<0,05). [Ipu Bukopuctani 6iodaaBoHOIAY y IIypiB
B1J1I0yBaOCsA MOMNEPEKEHHS 3HUKEHHS MAaKCUMAaJIbHOI MOTY>KHOCTI, 301IbIIEHHS ii

Ha 10,3% y nopiBasHHI 3 SHR, 1110 3HaX0MUIMCS HA CTAaHAAPTHIN JIETI.
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MaxkcrMainbHa HOTYXKHICTH (MBT)

110
100 1
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Wistar SHR SHR
Quercetin

[Tpumitka: * P<0,05 nmpu nopiBHsHHI rpyn mypis diHii Wistar 3 SHR, # P<0,05 npu
nopiBHAHHI rpyn mypiB diHii SHR 3 SHR, mo otpumyBanu TabnetoBany dopmy

KBepleTuHy «KBepTHH» MPOTATOM 8- THXK. Y 1031 15 MI/KT, IIOIHS.

YacroTa cepreBux ckopoueHb Ha 11,9% Oyma HWXYOHO y IIypiB 31
CTIOHTAaHHOIO TilEPTEH31€l0 y TMOPIBHSAHHI 3 HOPMOTEH3WBHOK JiHiero — Wistar
(P<0,05). BsxuBanus Quercetin momnepeapkaao He 3HAYHO MOMEPEKAI0 3MEHIIICHHS

UCC, na 1% y nopisusiaai 3 SHR.
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YacToTa cepieBux CKOpodeHb (ya/XB)

K

Wistar

SHR

SHR
Quercetin

[Tpumitka: * P<0,05 mpu nopiBHsIHHI Tpyn urypis diHii Wistar 3 SHR, # P<0,05 npu

nopiBHsHHI Tpyn mypiB dinii SHR 3 SHR, mo otpumyBanu TabnetoBany dopmy

kBepueTnHy «KBepTHH» MpOTATOM 8-M THXK. y 1031 15 MI/KT, IO THS.
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4.2. BMmicT JinonpoTeiaiB y KpoBi y CIOHTAHHOTiNEePTEeH3MBHUX IIYPiB Ta 3a

YMOB eKCIlepMMEHTAJIbHIH Tepamii.

CepenHi piBHI TOTAJILHOTO XoyiecTepuHy y mrypiB Wistar Ta SHR maiixke
He po3pisusuucs (1,45 ta 1,41 mmons/n BiamoBigHo). TTicis excriepuMeHTaILHOTO
JIKYBaHHS KBEPIIETUHOM PIBEHb X0JIECTEpUHY OYB y cepeHboMy Ha 4,7% MeHIINM,
HDK y SHR Ha cTanmapTHiii 1ieTi.

[Moxgo piBHIB TpuriiuepuaiB y rpynax mypiB SHR ta Wistar cnocrepiranacs
ICTOTHA PI3HUIIA — Y OCTaHHIX 1€l piBeHb OyB MeHIIUM Ha 34,5%. 3acTocyBaHHs
KBEPLIETHHY KOMIIEHCYBAJO 30UIbIICHUI PIBEHb TPUIIILUEPHUAIB Yy TBapHH; LEH
NOKa3HUK OyB MeHIIMM y cepeaHbomy Ha 11% y nopiBHsHHI 3 TakuMm y SHR 6e3
JIIKyBaHHS.

Tabnuus 4,3. PiBH1 ninomnpoteiniB y cupoBatii kposi nrypiB Wistar, SHR ta SHR,
10 OTPUMYBAJIA KBEPIETHH (MMOJIb/J)

Jlinonporeinu | Jlinonporeinm | Jlimonporeinu
ToranbHuii ITngexc
Tpurainepuiu BHCOKOT HH3bKOI Ay#Ke HU3BKOT X
X0J1eCTepHH aTeporeHHoOCTi
IiJIbHOCTI IJIBHOCTI IILHOCTI

Wistar 1.46+0.36 | 1.27+0.44 0.65+0.13 0.23+0.10 0.59+0.21 | 1.27£0.15
SHR 1.42+0.26 | 1.71+0.47 0.57+0.09 0.07£0.06 |0.79+0.21 | 1.48+0.11

SHR
1.35+0.34 | 1.52+0.41 0.64+0.14 0.01+0.15 |0.70+0.19 | 1.13+0.19
Ksepuerun

Bwmict npinomporeiniB Bucokoi miuibHOCTi y rpymi SHR Oy Ha 12%

MeHIIUM, HiXK y 1rypiB Wistar. Bukopuctants KBepIeTHHY yCYBaIO 1€ 3MCHILICHHSI
PIBHS JIMONPOTEIIIB BUCOKOI IIITLHOCTI, TaHUN MOKa3HUK OyB BuiuM Ha 13,3%.

PiBens mimonpoteiniB Hu3bkoi miibHOCTI Yy SHR OyB HUX4KnM y 3,3 pasu, HIXK y

KOHTPOJbHHUX TBapuH JiiHiT Wistar. YBeneHHs KBepIEeTUHY 3MEHIIIYBAJIO 1Iei PIBEHb
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y 7 pa3iB y NMOPiBHSIHHI 3 BIJMOBIJIHUM IMOKAa3HUKOM y CIIOHTAHHO T1MEPTEH3UBHUX
IIypiB 0€3 KOpeKIIii.

[anekc ateporennocti y SHR 6yB 6inbiim y cepennbomy Ha 16,5%, HIX y HIypiB
Wistar; y SHR, o otpuMyBaii KBEpIIETHH, el iH1eKC OyB HIKIUM Ha 23,6%, HiX
y SHR-TBapun 6e3 nikyBaHHs, TOOTO MOT0O 301IBIIEHHS Y TTOPIBHSHHI 3 KOHTPOJIEM

e(EeKTUBHO MOIEPEIKYBATIOCS.

ToTanbHWI XONeCTePUH (umons/n) TpurniLepuam (umons/n)
2 25
18
16 T 2 I
14 [
12 15
1 J
08 1
06
04 05
02
0 T 0
Wistar SHR SHR Quercetin Wistar SHR SHR Quercetin
NinonpoTeiHn BUCOKOT LiNbHOCTI (Mmons/n) JlinonpoTeiHn HU3bKOT LLiNbHOCTI (Mmons/n)
09 035
08 03
07
025
06 [
05 02
04 0,15
03
0,1
02
0,1 0,05
0 - . 0 - . e —
Wistar SHR SHR Quercetin Wistar SHR SHR Quercetin
JlinonpoTeinu ay)xe HU3bKOT LWiNbHOCTI (Mmons/n) IHOeKc ateporeHHoCTi (YMOBHI oavHWUL)
12 18
16
1
14 T
08 12 |
1
06
08
04 06
04
02
02
0 - : 0
Wistar SHR SHR Quercetin Wistar SHR Quercetin

Puc. 4.1. PiBHI TOTaJdBbHOTO XOJICCTEPUHY, TPHUIIIIEPHUIIB, JIMNOMPOTEiNIB
BHCOKOI, HM3bKOI Ta JYy>X€ HHU3BKOI HIUIBHOCTI Y KpOBI IIYpIB Ta 1HJEKC

ateporenHocti y Wistar, SHR ta SHR 3a ymoB nikyBanus Quercetin.
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[Mpumitka: * P<0,05 npu nopiBHSHHI rpyi Inypis jdiHiit Wistar 3 SHR, # P<0,05

npu nopiBHsHHI rpyn mypiB JiHil SHR 3 SHR, mo otpumyBanu TabnetoBany

dopmy kBepretuny «KBepTuH» MpoTAroM §-u THXK. y 1031 15 MI/KT, HI01HS.

PO31JI 5. MopdgooriuHi, yIbTPAaCTPYKTYPHI 3MiHH Y TKAHUHAX A0PTH NPH
CIIOHTAHHIN rimepreH3il y mypiB Ta mpH ii eKCepMMEHTAJbHIH Tepariii.
Excrnpecisi reHiB cy0OAMHMIb NMPOTEACOMH TAa AKTHUBHICTH OCTAHHBLOI Y

TKaAaHMHaX aopTH

5.1. BuiuB aprepiajibHoi rineprensii Ha MmopgoMeTpHYHI, IATOTiCTOJIOTIYHI

Ta eJIEKTPOHHO MiKPOCKOMIYHI MOKA3HUKH CTPYKTYP CTiHKH a0PTH

Jlimigna inginabramiss TKAaHWH a0PTHU

[Toxsiiine 3a0apBieHHs cnenudiuauM Ao ainigiB ¢papouukom Oil Red ta
reMaTOKCUJIIHOM TIONEpPEYHUX 3pI3IB  AOPTU EKCIEPUMEHTAIbHUX TBapHH
MOKa3aJi0 MOBHY BIACYTHICTh O3HAK JIMiAHOT IH(UIBTpaIli y mypiB JiHii Wistar,
y TOM 4Yac sIK y CIOHTaHHO TIIMEePTEH3UBHUX LIYPiB HA OKPEMUX AUISIHKAX CTIHKU
CYJIMH criocTepiraiock HezHauHe no3utuBHe 3a0apBienns Oil Red, ske ckimanano

0,48% Bia 3aranbpHOI IO MPOAHAII30BAHUX 3P131B A0PT.
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JlimigHa iHQLIBTpAIisS TKAHWUH a0PTH
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0 . . .
Wistar SHR SHR
Quercetin

puc. 5.1 1 BigcoTox mimigHUX BKIIOYSHB B CTIHIII AOPTH
EKCIIEPUMEHTAJILHUX TBAPUH MICIIS TTOJABIHHOTO 3a0apBICHHS T€MATOKCHIIIHOM
ta cnenudiuaum 11 mimiaiB papouukom Oil Red. Oil Red -no3utuBHe
3a0apBIICHHS OIIIHIOBAJIOCS MOP(GOMETPHUYHO 1 BITOOpakaIocs SIK BIJICOTOK BiJT
3arajbHOI IOl MOMEPEYHOI0 3pi3y A0PTH.

PiBensp ninigHOI iHQUIBTpALli y TPyl CHOHTAHHO T1NEPTEH3UBHUX
TBAapUH, 110 OTPUMYBaJu TabyieToBaHy GopMy KBepLeTHuHY «KBepTHH»
IOPOTATOM 8-U THKHIB LIeH MOoKa3HUK 3HIKYBaBcs 10 0,23%. Takum ynHOM,
3acToCcyBaHHS 010(JIaBOHOIMY MOXKE CYTTEBO BIUIMBATH HA MPOIIECH TOB’sI3aHl 13
JINiAHUM OOMIHOM B CTIHII CYJMH CIIOHTaHHO T1MEPTEeH3UBHUX LIYPIB 1

NoTepeKyBaTH MOXKIIMBUIA PO3BUTOK JIiA03Y. AUB. pHC. 5.2.
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Puc. 5.2 3pisu

aopTu TypiB:
Wistar (A), SHR
(B), SHR
Quercetin ©
micast MOABIAHOTO
3a0apBIICHHS
TreMaTOKCUIITHOM
ta Oil Red. Yopni
ctpinku Oil Red —
MO3UTUBHI y
CTIHIIl aopTu. Y
BUJIIJICHUX
MPSIMOKYTHHUKAX
BUJIJIEHO
MIepeopiE€HTAITIFO
I'MK
(30impIIeHHS: X

20)
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MopdomeTpuyHi T0CTIZKEHHSI A0PTH HA HANIBTOHKMX 3pi3ax

VY mopanbmioMy s OLIHIOBAaHHA CTPYKTYPHUX 3MIH CYAMHHOI CTIHKH
CKCIICPUMEHTAJILHUX TBAapuH OyB TMpOBEACHUN MOPQPOMETpUYHUN aHATI3
MOTIEPEYHUX 3PI3iB a0pT 13 PI3HUX EKCIEPUMEHTAIBHHUX TPYI 3 BU3HAYCHHSIM
POCTOPOBUX MApaMETPIB, a caMe: TOBIIMHU 1HTUMH, TOBIIMHU MEJii, TOBIIMHU
KOMIUICKCY 1HTUMa-Mmefdis, mupuHu mpomapkiB 'MK (BiacTani Mix JBoma
eJaCTUYHUMU MeMOpaHamu) Ta KiabkocTi nporapkiB ' MK. Takox Bu3Ha4aI0Ch
CHIBBIAHOLIEHHS 1HTUMa/Menia. Bumipu npoBoawivch y 10 pi3HUX TOUkax Ha
KOXXHOMY MOIEPEYHOMY 3pi31 CyANH Tay 5 TOUKAX [0 JOBXHUHI CyIUHHU (puc. 5.3).

MopdomMeTpruuHuii aHaii3 3pi3iB aopT MOKa3aB 3HA4YHI BIIMIHHOCTI MO
BHUIIE3a3HAYCHUM TapameTpam Mixk nrypamu Wistar ta SHR (1a6. 5.1). 3okpema
CTilika rinepreH3is y urypis jgiHii SHR npusBoauia 10 BUpaxxeHUX NOPyIICHb B
apXITEKTOHIIl CyJHH: CIIOCTEPIraioCh MOTOBIICHHS KOMIUIEKCY 1HTUMA-MElisS y
MOPIBHSHHI 13 KOHTPOJBHOI TPYNOK 3a PAaXyHOK 30LIBIIEHHS KUIBKOCTI Ta
notoBuieHHs npormapkiB 'MK nHa 13.3% 1 18,5% BianoBijiHO, 1 K pe3yabTaT
NOKa3HUKU IHUpUHU Meaii Oynu Bummmu Ha 34,3%. ToBlIMHA 1HTUMHU a0pT
nrypie SHR Oyna Oinbiioro y 1,9 pasiB y mopiBHSIHHI 3 TaKOIO y IIypiB JIiHIL
Wistar. [TokazHuk#M TOBIIMHYN KOMIUIEKCY iHTHMa-Menis y SHR Oynu Ounbiumu
Ha 36,4 % y mopiBHSAHHI 3 KOHTposieM. 3actocyBaHHs Quercetin mpoTsAroMm 8
THXKHIB Yy CIIOHTAHHO TIMEPTEH3UBHUX IMYypiB 3HU3WUJIO TOKA3HUKUA TOBIIUHU
IHTUMHM 1 TOBIIMHU KOMIUIEKCY iHTUMa-menisa Ha 6,6% 1 10,7% BiamosigHo. He
JTUBJISIYACh HA HE3HAUHE 3pOCTaHHA KiabkocTi mporrapkiB MK (Ha 8,8%) y

pesyabpTaTi 8§ TKHEBoro momaBaHHs Quercetin mo mo6oBoro pamiony SHR
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BinOynocs 3HWKEHHs ToBIIMHM Menii (Ha 12,3%) 3a paxyHOK MOTOHIIAHHS
KOKHOTO 3 HasiBHUX npomapkiB MK nHa 3% .

Puc. 5.3 HamiBToHKI
3pi3W  aOpT  IIyPiB:
Wistar (A), SHR (B),
SHR Quercetin (C).
3araibHa IMpHHA
CTIHKM a0pTH (1HTUMa-
Meia)
MPOLTIOCTPOBaHA
CIpOIO CTPUIKOIO Ha
300pakeHH1 (B).
[Tpuknazg
BHUMIpIOBaHHS
IIUPUHA  TIPOIIAPKY
I'MK MOKa3aHuu
JBOCTOPOHHIMHU

CTpUIKaMu Ha
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300pakeHH1 (B).
Marnenbki CTPLIKU
BKa3ylOTh Ha
MPOLIAPOK

EHI0TEMIO.

(361nbmeHHs: X 20)

[Toka3Huk cniBBiHOMIEHHS iHTHMa/Meisa y rpymi SHR OyB 6inbmim y 1,4
pasu Mo BIIHOIIEHHIO /10 TAKOrO B IpyIll TBapuH JiHii Wistar. ¥V 3B’s3Ky 3 TUM,
110 3MiHU B PO3MipaxX IHTUMH Ta MEil aOpPTH LIypiB, 10 oTpuMyBas Quercetin
BiZIOYJIMCSl HEPIBHOMIPHO, a caMe, y OibIniid Mipi Quercetin BIutnHyB Ha po3Mipu
Me i1, TOKa3HUK CIiBBiIHOMICHHS iHTHMa/Menia B rpynax SHR ta SHR Quercetin
Maiike He BIIPI3HIBCA.

Takum 4MHOM, B IpyIi CIOHTAaHHO T1NEPTEH3UBHUX TBAPUH Y MOPIBHIHHI
13 KOHTPOJBHOIO TPYIOI  CIOCTEpIrajoch CYTTE€BE IMIJABUIIEHHS BCIX
MPOCTOPOBUX TMOKA3HUKIB. 3MIHM BIAMIYAIUCh SK B IHTHMI, Tak 1 B Meii.
Quercetin B Tiii yM iHIIIA Mipi MONEpe/KaB 3a3HAuUCHI MOPYIICHHS y BCIX

IpoIIapKax CTIHKHU AOCTIIKEHUX a0PT, 3HWKYIOUH TOBIIUHY KOMIUIEKCY IHTUMa-
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MCI[i}I, ITOKa3HHK, SIKHM PO3rIIAAAETLCA SIK MAPKEP aTCPOCKICPOTHUIHHX 3MIH B

CYJIMHAX 1 IPEIUKTOP PO3BUTKY CEPIIEBO-CYAMHHUX 3aXBOpIoBaHb, Ha 10,7%.

Tabomuns 5.1

MopdomeTpuuni Moka3HUKU TOBIIMHE aopT 1rypiB Wistar, SHR ta SHR,

10 3HAXOJAUJIMCA Ha EKCIIEPUMEHTAIbHOMY JIIKyBaHH1 Quercetin

Mopdoaoriuni ExcnepuMeHTANbHI TPYNIH
napaMeTpu Wistar SHR SHR Quercetin
ToBLHIMHA KOMILIEKCY
267.5+35.7 364.9+30.8 325.7+90.3
iHTHMA- Meais, MKM
ToBmmna npomapkis 'MK,
PRI PO 24.1+2.0 28.6+6.8 24.7+33
KiapkicTs npomapkis I'MK,
R 9 10.2 11.1
Toswmua menii, Mxm 257.2+£35.0 3452 +£31.1 307.3+89.3
ToBuMHA IHTUMH,
10.3+4.3 19.7+£5.1* 184 +4.1
MKM
ChniBBiTHOIIEHHA
inTMa/menia, 0.040 £ 0.01 0.057 £0.02 0.059 +£0.02

YMoBHI oxuHHAI

[Tpumitka: * P<0,05 nmpu nopiBHsiHHI Tpyn mrypiB giHii Wistar 3 SHR, # P<0,05

npu nopiBHAHHI rpyn mrypiB JiHii SHR 3 SHR, mo otpumyBanu tabietoBany

dbopmy kBepuetnHy «KBepTHH» MpOTATOM 8- THXK. y 1031 15 MI/KT, 1II0THS

YabTpacTpyKTYpPHI A0CTiI)KEHHSI A0PTH.

EnexTpoHHO MIKpOCKOIIIYHE AOCIIIXKEHHSI CTIHKH a0pPTH y IITyPiB MTOKa3aJio

CYTT€B1 YyJIBTPACTPYKTYpPHI 3MIHM Ta CTPYKTYPHY HEOJHOPIAHICTH Y BCIX
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nporrapkax cyauH B rpyni SHR y mopiBHsiHHI 13 TBapuHamu Tpynu Wistar.
[TpocBiT aopT B rpymi KOHTPOJBHUX TBapUH OYB BUCTEICHUN KPYTIIMMHU a0o
MOJTITOHATBHOT (POPMU €HAOTETIONMUTAMH, SIKI MITFHO MPUJISATAIN JI0 €TaCTUIHOL
MeMOpanu 1 Oynu 3B’s3aHl IIUIPHUMH MUKKIITHHHUMH — KOHTaKTaMHU.
EnpoTemionT! MICTUIIM 1HTAKTHI OPTaHENM, MUTOIUIA3MAaTHYHI TPaHyId Ta
MIHOUMTO3H1 Be3ukyiau. Enactmuna wMemOpana 30epiraja IMUTICHICT 1
OJTHOpPIAHICTb. B aoprax Trpynu CHOHTAaHHO TIMEPTEH3UBHUX TBApUH
CIIOCTEpITaloCh BOTHHINEBE ITOTOBIICHHS IHTUMH 3a PaxXyHOK BHUPAKEHOTO
HAOpsIKy €HAOTENII0 1 CcyOeHAOoTeNmiadbHOro Iapy, Oylu XapaKTEepHUMHU
JIe30praHi3amis €eHAOTETiadbHOI BHCTWIKHM Ta pO3IIAPYBaHHS BHYTPIIIHBOI
emactuuHoi MemOpanu. Ha oxpemux JUISTHKaxX CyJUHU €HJIOTEIOLUTH
YTBOPIOBaJIM OaraTouMceIbHI BUPOCTU Ta 1HBAriHAIll TJIa3MOJIEMU, YaCTO Majiu
BEpPETECHOIOI0HY (GopMmy Ta OyiIM MEpeopi€eHTOBaHI MO BIIHOIICHHIO JIO BICi
aOpTH 3 BHIT AYyBaHHSAM Yy TIPOCBIT CYIWHU. BOTHEMEBO CIOCTEPIraaoch
BI/IIIADYBAHHS CHJAOTENII0 aX JO TIOBHOI JecKBaMmallii eHJIOTETIOIHUTIB.
EnporenianbHl KIITUHM MICTHJIM BEJIMKY KUIBKICTh BaKyoJied pI3HOTO
MOXO/PKEHHSI, B TOMY YHUCJI1 1 aBTO(ariyHi, MITOXOHAPIi, B OLIBIIOCTI 3 HAOPSIKOM
Ta YaCTKOBUM a00 MOBHUM PYHHYBaHHSM KPHUCT, MyJIbTUMEMOpaHHI CTPYKTYPH,
HAsSBHICTh SKUX CBIIYUTH TPO ACTPAJaIliio BHYTPIIIHHOKIITHHHUX MEMOpaH.
['panynsipHumii enomazMaTuaauii peTuKyyM (EP) B 611b110CTI €HIOTEMONUTIB
MaB PO3IIUPEHI IUCTEPHH, M0 € XapaKTEPHOIO O3HAKOIO PO3BUTKY cTpecy EP i
BKa3y€ Ha BTPATy KJIITUHOK 3JaTHOCTI JJO aKTUBHOI'O CHUHTE3y O11KiB. Benuka

KUTBKICTh MDKEHIOTEIaIbHUX KOHTAKTIB BTpadalia MUIbHICTh. 3a3Ha4eH1 3MIHU
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BKa3yIOTh Ha MOXIJIMBY YacCTKOBY BTpary Oap’epHoi (yHKIT €HIOTEeIEM, M0
HiATBEP/HKYBAJIOCh HASIBHICTIO OKpeMHX (OPMEHHX €JIEMEHTIB KpOBI B
cyOeHmoTemansHoMy mmapi. Takok B 3pa3kax, IO BHUBYAIKNCH CIIOCTEPIraiach
BOTHHINIEBA MPOCTOPOBA TIEPEOPIEHTAIS TIAACHBKOM S30BUX KIITHH TIO
BIIHOIIICHHIO JI0 CHJIOTEIIaJbHOIO Inapy. XapakTepHUMH OyJM IiJBHUIICHA
ocmiodutis 'MK, 3MeHIIeHHs X po3MipiB, BUpaKeHa BaKyOJIi3allis IIUTOTLUIa3MH,
PO3LIMPEHHS IUCTEPH €HIOTUIA3MAaTUYHOTO PETUKYIIYMY, HAOPSK Ta pyiHYBaHHS
MITOXOHIpii. KiliTuHM yTBOproBanu Gararo4yucesbHi BUPOCTH, SIKI MOKHA OYJI0
O0auntu B CyOEHIOTENaJIbHOMY IIapi, 1m0 OyJ0 pe3yJbTaToOM pPYWHYBAaHHS
BHYTpIIIHBOI €lacTUUHOi MeMOpanu. 3actocyBaHHs Quercetin y rpymi SHR
3MEHIIIYBaJI0 KUIBKICTh JIOKYCIB, SIKI MICTHJIM BHIIE€3a3HAYEHI MOPYIICHHS 1
31e0UIBIIOro 3armobirago UM 3MiHaM aopTu. OcCoOJIMBO CIiJ 3a3HAYMTH, IO
Quercetin cpusiB  30€peKEHHIO CTPYKTYPH CHAOTENIONUTIB Ta IUIICHOCTI
€JIACTUYHOT MEMOPAHU TaK CaMo SIK 1 3SMEHILIEHHIO IO JIIOMIHAIBHOI MOBEPXHI
CYyJIMH 3 JECKBAaMOBAaHUM EHJOTENIEM, YAaCTKOBO IMOINEPEIHKYBaB CTPYKTYpHI
nopyuieHHs ta nepeopienrauito 'MK (puc. 5.2).

IIpoBeneni MopdoJoTiuHI JOCHIKEHHST aopT MIAJOCHIAHUX TBapuH
BKa3ylOTh Ha T€, IO B TPYyIMi CIMIOHTAHHO TIMEPTEH3UBHUX IIypIB CTIHKA CYJHH
BXKE yepe3 6 MICAIIB KUTTS 3a3HA€ IITMOOKUX MATOJIOTIYHUX 3MiH, SK B 1IHTHMI,
Tak 1 B Mefil, fKI TPOSBISIIOTECA B TIH YM IHIINKA MIpi BHUPAKEHOIO
JIe30praHi3aIie€l0 eHI0TeN1aIbHOTO 1 CyOeHA0TEMAIbHOTO IIapiB Ta 0a3aiabHOT

MeMOpaHH, nopyuieHHsam cTpykrypu ['MK.
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Puc. 5.2. VYuerpactpykrypa aopTtu

urypiB. (A) Aopra mrypiB minii Wistar.
300pakeHHSI  UTIOCTPYE  THUIIOBY
eJIACTUYHY JTaMEJTO Ta
eHJoTeNmalpHui  1map. Y  aopTi
CIIOHTaHHO TINEPTEH3UBHUX IIyPIB
(B) uwmrommazma I'MK minBuiieHo
ocMmiodinbHa, KIITHHU YTBOPIOIOTH
BHPOCTH, OpIEHTOBaHI
MEPIEeHIUKYISIPHO TI0 BiJHOIICHHIO
o0  BIClI  CyAMHHM.  BHyTpimHs
elacTUyHa MeMOpaHa BOTHUIIEBO
(¢parmeHToBaHa, €HIOTENIH YACTKOBO
BiIIapoBaHU BIJI Oa3aipHOIL
MeMOpaHu. Y cyOeHAo0TeTiaTbHOMY
mapi, SKUH MICTUTh  (parMeHT

dbopmMeHoTO elIeMeHTa KpOBI
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CIIOCTEPITAETHCS HaOpsIK,
BaKyoJIi3allisl. 3acTocyBaHHA
kBepreTuHy (C) 3amo0irio po3BUTKY
JIETCHEPAaTUBHUX TIPOIIECIB B CTIHII
aopTH  UIypiB,  MOMEPEIKYIOUU
BUHUKHEHHS BUILIE3a3HAYECHUX O3HAK.
Enporenianpuuit map (E), ximituHu

rmagkoi  myckynatypu — (SMC).

(5000X 361mbIICHHS)

5.2. Busnauenns TPHUIICHHO-, XiMOTPHUIICHHONIOAIOHOL Ta
NeNTUAWITIITAMUINENTHA TiIPOJi3HOI aKTHBHOCTEl MpPOTEeacoMHu Yy
TKAHMHAX AOPTH Yy MHIypPiB 3 CHOHTAHHOK TiNepTeH3icl0 Ta npHu
eKClepUMEeHTAJIbHIN Tepaii.

VY rpymi SHR TpuncuHomoaioH1, XiMOTPUTICHHOIIOAI0HI Ta Kacma3omno1i0Hi
aKTUBHOCTI B TKAHWHAX AOPTH 3MEHIIIYBAJUChH MOPIBHSAHO 3 nrypamu Wistar Ha
18%, 8% Ta 0,7% BinMOBIIHO, aJie 11l 3MIHU HE € CTATUCTUYHO 3HAUYIITUMHU.

Quercetin 3HaYHO 3HHW3HWB TPHUIICKHONOAIOHY Ta XIMOTPHUIICHHOIOIIOHY
aKTUBHICTH mpoTeacomu (puc. 5) y 2,7 (p = 0,004) ta B 2 pasu (p = 0,002)
BIJIMOBITHO, aJie Ma€ He3HAYHUN BIUIMB Ha akTUBHICTE PHPG (3011b111MB HiOTO HA

3,6%).
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0,01 +—1

0,005 +—1

XIMOTPHUIICHHOIIOA10HA

aKTUBHICTh IPOT€acOMU; B - menTuIuArIroTaMisl NENTUATApoIa3Ha aKTUBHICTb

npoteacomu. 1 — Wistar,2 — SHR Ta 3 — SHR Quercetin.

[Tpumitka: # P<0,05 npu nopiBusauHi rpyn mrypis jgidii SHR 3 SHR, mo

oTpuMyBaiiu TabneToBany Gopmy kBepreTuHy «KBepTHH» MPOTITOM 8-U THXK. Y

11031 15 MI/KT, moaHs.

Tabu. 5.2 AKTUBHOCTI IPOTEaACOMH Y TKAHUHAX A0PTH

AKTHBHICTH Wistar (n=8) SHR (n=14) SHR+Q (n=8)

TpuncuHonoaiona 0,038+0,006 0,031+0,007 0,012+0,0008#
XiMOTpUIICMHOTIOAIOHA 0,16+0,026 0,15+0,015 0,07+0,004#
Kacna3zonoaiona 0,019+0,003 0,019+0,004 0,019+0,002

[Tpumitka: # P<0,05 npu nopiBusanHi rpyn mrypis miHii SHR 3 SHR, mo

OoTpUMYyBaju TabyieToBany Gpopmy kBepieTuny «KBepTun» mpotsrom 8-u THXK. y

11031 15 Mr/kr, moaas
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5.3. Excnipecii reniB, 1o KoOayoTh Pi3Hi Cy00JMHULI POTEACOMH Y TKAHUHAX

A0pTH NPHU apTepiaibHii rinepreHsii Ta eKkCepuMeHTAJIbHINH Tepamii

5.3.1. Ekcnpecisi reHiB, mo KOAYHTh KATAJITHYHI KOHCTHUTYUiiHI
(PSMB1, PSMB2, PSMB5) Ta ingynuoeabHi cyoonmuuni (PSMB8 (LMP7),
PSMB9 (LMP2), PSMB10) nporeacoMu y TKAHHHAX a0PTH.

IIpu mopiBHsHHI piBHIB ekcnpecii matpuyHoi PHK renis, 1mo koayroTh
KOHCTUTYIIHI CcyOOauMHuLI npoTeacomMu y IypiB miHli SHR craructuyno
Biporigaum OyB Hkumii y 10,6 pasiB piBenb reny PSMB1 nopiBHSIHO 3 piBHEM Y
mrypiB Jtinii Wistar (P=0,0014). V Toii xe 4vac, piBeab MPHK reny PSMB5
HKunil Ha 5,6% y nrypiB SHR, Toxi sik piers MPHK reny PSMB2 6yB Butium

Ha 25% y CIOHTaHHO TINEPTEH3UBHUX IIyPiB.
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puc 5.3. PiBeHb ekcrpecii reHiB, 1110 KOJYIOTh KOHCTUTYLIHHI CyOOIMHULI
mpoTeacoMH y TkaHuHax aoptH mrypiB Wistar, SHR ta SHR Quercetin: A - piBenn
excrpecii reny PSMB1; B - piBens ekcnipecii reny PSMB2; C - piBeHb ekcrpecii
reny PSMBS5. PiBenb ekcrnpecii reHiB, 1Mo KOAYIOTh 1HAYIIHMOEIbHI CyOO0IUHUIII
nporeacomu: D - piBenb ekcnpecii reny PSMB9; E - piBenp ekcmpecii reny

PSMB10, F - piBens excnpecii reny PSMB8.
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[Tpumitka: * P<0,05 npu mopiBHsAHHI rpyn urypiB diHiid Wistar 3 SHR, #

P<0,05 mpu mnopiBusuui rpyn mrypiB jiHii SHR 3 SHR, mo orpumyamu
tabneroBany (opmy kBepuetuHy «KBeptun» mpotsrom 8- Twx. y 1031 15

MI/KT, IIIOIHS

Kopexkmis Quercetin y urypi minii SHR HacTynmHuM 4MHOM 3MiHWIIA PiBHI
MPHK reniB, mo koayrooTh KOHCTUTYMLiNHI cybomuuuii: PSMBS 3HmxyBaBCs
BchoTo Ha 28%, piBenb MPHK reny PSMB2 6yB y 28 pa3zis (P=0,003) mmx4nm y
SHR, mo ortpumyBamu Quercetin mMOpiBHSHO 3 THMH, IO OTPUMYBAIU
CTaHJapTHUN KopM. Y To# ke dac piBenb MPHK reny PSMB1 6yB Bumum y 7,8
pasiB y nrypiB JiHii SHR, mo orpumysanu Quercetin (ta6. 5.3)

[TopiBHtoroun piBHi ekcnpecii MPHK reniB, mo koxyoTh 1HIyIHOETbHI
cybomunuMIll mporeacomu y mrypiB Jinii Wistar i SHR, crnoctepiramuch Taki
3MIHM: CTATUCTUYHOI'O HEJIOCTOBIPHE 30UIbILICHHS PIBHS €KCIPECii TAKUX IEHIB
sk PSMB8 (47%) ta PSMB9 (39%) y cioHTaHHO TiMepTEeH3WBHUX MIypPiB, y TOU
K€ 4Yac BUABJICHO CTAaTUCTHUYHO JOCTOBIpHE 3HMXKEHHsS piBHS ekcrpecii MPHK
reny PSMB10 44% (P=0,003). Ilpu BrutuBi Quercetin piBeHb ekcrpecii BCix
IHOynUOENTbHUX TEHIB 3HWXKYyBaBcs pi3HUM unHoM. PSMB8 ta PSMB9
CTaTUCTUYHO BiporigHo Oynu meHmumu B 5,5 paziB (P=0,004) ta y 112 pa3zis
(P=0,005) BinmoBigHo. Y TOi "yac, HkuuM OyB 1 piBenb MPHK reny PSMB10 na

5% y mypiB ninii SHR, mo orpumysamu Quercetin.
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5.3.2. Ekcnpecis reHiB, 10 KOAYIOTh PeryjJsiTOpHi cyOooaquHuIi
(PSME1 ta PSMC1) nporeacoMu y TKAHUHAX a0PTH.

[Ipyn mopiBHSHHI PIBHIB eKcHpecii TeHiB, M0 KOAYIOTb PEryJsTOpHI
cyoomuHuIi nporeacomu Mix nrypamu Wistar i SHR BiporigHo craTUCTHUHOT
PI3HUIII HE 3HAUIILIN, Y CIIOHTAHHO TIMePTeH3UBHUX IITyPiB PIBEHb €KCIPECii TeHy
PSMCI y 3,4 pa3u OyB HixkuuM, a excripeciss PSME1 Oyna HaBmaku BHILIOIO Ha
34% nopiBHsaHO 3 Wistar. 3actocyBanns Quercetin y mypis sinii SHR 3Menmmio
piBui ekcmpecii MPHK renie PSMC1 ta PSME1 na 28% Ta y 7,8 pa3iB
(P=0,00004), BiANOBIIHO 3 TI€IO PI3HUIICIO, IO 3HKCHHS PIBHS CKCIIPeCii TeHy
PSMEI1 craTucTuyHO BIpOTiAHO, B MOPIBHSAHO 31 CHOHTAHHOTINEPTEH3UBHUMU

IIypaMH, 1110 3HaAXOUJIMCh Ha CTaHAAPTHIN JIETI.
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puc 5.3.2 Ekcmopecis TeHIB, IO KOIYIOTh PEryJsiTOpHI CyOOIMHHIIL
pOTEacoOMH B TKaHHWHAX aopTu. A — ekcrpecis reny PSMCI; B - ekcnipecist reny

PSMEL.
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[Tpumitka: # P<0,05 npu nopiBHsiHHI Tpyn 1rypiB jgiHii SHR 3 SHR, mo

OTpUMYBaJU TabeToBaHy (hopmy KBepleTHHY «KBEpTHH» MPOTITOM 8-U THXK. y
11031 15 Mr/kr, moaHs.
Tabmuis 5.3 Excnpecis reHiB, 0 KOAYIOTh CyOOAUHUII TPOTEACOMH Yy

TkaHuHax aoptu mypiB Wistar, SHR ta SHR Quercetin

I'enm  Wistar (n=8) SHR (n=14) SHR Quercetin (n=8)

PSMB1  4,04+1,17  0,38+0,08* 3,02+0,75#
PSMB2  34,424+8,66 46,39+12,29 6,72+0,58#
PSMB5  3,58+1,47  3,38+1,044 2,43+0,81
PSMB8  15,97+5,77  23,53+4,64 4,26+1,25#
PSMB9 69,27+£28,19 96,45+31,70 0,86+0,26#
PSMB10 32,72+3,52 18,20+4,41* 17,28+4,76
PSMC1  6,77+1,95 1,98+0,65* 1,42+0,11
PSME1 27,5846,84  36,95+4,79 4,70+0,64#

[Tpumitka: * P<0,05 nmpu mopiBHsHHI rpyn mypiB mdiHid Wistar 3 SHR, #
P<0,05 mpu mnopiBasHH1 Tpyn urypiB jiHii SHR 3 SHR, mo orpumyBamu
tabneroBany (opmy kBepuetuny «KBepTuH» mpoTarom 8-u THXK. y 1031 15

MTI/KT, IOJHS
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Cy0OAMHUIIb

NMpoTeacoMM Ta aAKTUBHOCTAMMU MPOTECACOMH Y TKAHUHAX A0PTH

Tabmuns 5.4 Kopensuiiiauii 38's130K Mixk ekcrpecieio reniB PSMB2 ta PSMB10

1 PGPH - aktuBHICTIO TpOT€acOMHU y TKAaHWHAX aopTH IIypiB Wistar.

Wistar
Wistar PSMB2 PSMB10 Wistar PGPH
Wistar PSMB2 Kopensis 1 0,107 -0,781*
[Tipcona
3H4.(2-cTOpIH) 0,840 0,038
N 7 6 7
Wistar PSMB10  Kopemsiiis 0,107 1 0,147
[Tipcona
3H4.(2-cTOpiH) 0,840 0,781
N 6 6 6
Wistar PGPH Kopemsmis -0,781* 0,147 1
[Tipcona
3H4.(2-CTOpiH) 0,038 0,781
N 7 6 8

* - Kopensiiist 3naunMa Ha piBai 0.05 (2-cTopin).
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PiBens excnpecii MPHK y aoprax mypiB SHR reny PSMB1 OyB Buiium, a

reny PSMB5 0yB maiibke oHaKOBUM y MOPIBHSHHI 13 pIBHEM eKcHpecii y HIypiB
Wistar. Ane o0uaBi akTUBHOCTI (BIAMOBIAHO TPHUIICUHO- 1 XIMOTPUIICHHO-
noni6H1) Oynu MeHmuMu. OJHOYACHO CIIOCTEPITaBCs B3AEMO3B'SI30K MK
excrpecieto MPHK iaaynubenpHMX NpoTeacOMHHMX CYOOJMHUIIb, SKI TaKOX
KOJIYIOTh KaTaJITU4YHI CYOOJWHHMIII 1MYHOIPOTEACOMHOI Ta IIPOTEACOMHOI
aKTUBHOCTI. 3acTocyBanHs Quercetin 3sHmkyBaso 3HaueHHs ekcrpecii PSMB9 ta
PSMBS, anre ne BrumBano Ha piBeab MPHK PSMB10 i, BianoBigHO, 3MEHIITyBajIo
TPUIICUHO- Ta XIMOTPHUIICMHO-TIOJIIOHY aKTUBHOCTI, TOI1 siIK akTUBHICTH PGPH
IpoTeacoMu 3ajuiiaiacd He3MiHHow. KopensuiHuii aHami3 MIATBEPAMB i
pe3ynbTatu. BusBieHo cuiibHy Mo3uTUBHY Kopensuito (r=0,93) Mixk ekcrpeci€ero
resa PSMB9, mo kojaye mporeacoMHy CYOOJMHHMIIO 3 TPHUIICHHOIOII0HOIO
aKTUBHICTIO, Ta III€}0 aKTUBHICTIO y TkaHuHax aoptd SHR (p = 0,02) Tab. 5.5.
BusBrena cunbHa HeratuBHa Kopedsiis (r = -0,78) mix ekcrpeciero rena PSMB2
Ta akTuBHICTIO PGPH KOHCTUTYTHBHOI mpoTeacoMu y TKaHMHAX aopTH ILIypiB
Wistar (p = 0,04) ta6.5.4. TakuM 94MHOM, MOKHA TIPHUITYCTHTH, 110 Jist Quercetin
Ha aKTHUBHICTh NPOTEACOM 3yMOBJIEHA 3HMKEHHSM pIBHS €KCIpecii T'€HIB Ta
aKTHBHOCTI, TIEPII 3a BCE, B iIMyHOMpoTeacoMi. HaMm Bmasiocst 3HaliTH JIMIIE B
kurtaiiceki cratri 2019 Ta 2020 pokis [80, 81]. Ommak B mocmimax
BUKOPUCTOBYBaIM aHrioreH3wH Il nis momemtoBaHHs TinmepTeHsii y murmiei. [
BU3HAYaIKM ekcrpecito OuikiB, a He MPHK 1 y TkanumHax cepus, a He aopTu
[Omuoka! McTouHHK ccbUIKM He HaiiieH., Ommuoka! MCTOYHHK CCHUIKH He

HaiaeH.]. [Tonpu He cniBnaAiHHA y HAIIUX poOOTaX, MU MM IO OJTHAKOBOTO
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BUCHOBKY: mpu Al 3pocTtae ekcmpecis came I1HAYIUOEIbHUX CYOOIUHUIID

POTEacOMH, a iX mpurHideHHs a0o crienugivanM inridiropom B5i (PR-957), abo

Quercetin 3anobirae po3BuTok rimeprpodii cepus ta 3menmrye AT.

Tabmuis 5.5 Kopensuiiinuii 3B's130k Mixk ekcrpecieto reniB PSMB1 ta PSMB9 i

TPHUIICUHOIIOI0HOIO0 aKTUBHICTIO MPOTEaCOMHU Y TKaHUWHAX aopTu mypiB SHR

SHR_PSMB1 |SHR psmBo|  SHR
TpurnicuHonoaioHa
SHR PSMB1 Kopensiis
Iipcora 1 0,644 0,570
3H4Y.(2-CTOpiH) 0,356 0,316
N 5 4 5
SHR PSMB9 Kopenﬂum 0,644 1 0,930%
[Tipcona
3H4.(2-CTOpIH) 0,356 0,022
N 4 5 5
SHR Kopemtis 0,570 0,930* 1
Tpuncunonozioxa [Tipcona
3H4.(2-cTOpiH) 0,316 0,022
N 5 5 6
* - Kopesnsiist 3naunma Ha piBHi 0.05 (2-cTopin).
PO3JIJI 6. 3minm OCHOBHMX  (Ii3i0JIOTIYHUX MapaMeTpiB

(pyHKUIOHYBaHHS cepus NPH CHOHTAHHIM rimepreHsii y mypiB Ta mpu i

eKCIepUMeHTAJIbHIN Tepamnii

6.1. BmumB aprepiaabHOL

rinepreHsii

Ha

MopdomeTpHuuHi,

NATOTICTOJIOTIYHI Ta YJbTPACTPYKTYPHI NMOKA3HUKHM CTPYKTYpP CepLEBOro

m’si3a
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JI;1s1 OIiHIOBAHHS PiBHIB PO3BUTKY TiNEPTPO(PIYHUX MPOLECIB y HIYPIB 13
CTIAKOIO TIMEPTEH31€I0 MPOBOAMIIA PO3PAXYHOK I1HIAEKCA MACH CEpIls, SKHMA
BU3HAYAETHCS K BIAHOMIEHHS Macu cepus A0 Macu Tima. CTaTHCTHYHO
JOCTOBIPHO BUIINM OyB iHAEKC Macu cepu y mypis rpynu SHR (3,7+0,14 mr/r)
y nopiBHsHHI 13 mrypamu il Wistar 2,9+0,17 mr/r (P=0,003). Ilpu nonaBaHHi
Quercetin 1o 1000BOrO paIfioHy MpPOTIrOM 8 THXKHIB y CIOHTaHHO
rinepren3uBHux 11ypiB IMC 3umxyBaBcs Ha 8% 1 ctaHoBuUB 3,440,06 Mr/T.

Inpexc Macu cepi (Maca ceps (Mr)/maca tina (T))

*

3.5

2,5

1,5

0,5

Wistar SHR SHR
Quercetin

Puc. 6.1 Ingexc macu cepiis y mrypiB Wistar, SHR ta SHR Quercetin.

[Tpumitka: * P<0,05 nmpu nopiBHSHHI Tpyn mypiB miHii Wistar 3 SHR
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I"icTonoriyne BUBYEHHS MpolieciB (HiOpo3y Mmokazaao MiJBUILECHHS BMICTY
CHONyYyHOI TKaHWHU y 6 pasiB y miokapal mrypiB JdiHii SHR y mopiBHsHHI 31
nrypamu Jinii Wistar (4,7+0,45 % ta 0,79+0,05% Bix mutomii JIiBOTO MUTyHOYKA,
BianoBiAHO). [IposiBu Pibpo3y Oynu HaOLIBII BUpA3HUMHU B 00JIACT1 €HIOKApLy
Ta B NEPUBACKYJSPHUX 30Hax (puc 6.3). 3a BBy TabneToBaHoi (opmu
kBepueruHy € rpyni SHR Bigcotok (iOpoTUYHUX 3MIH y JIBOMY HUIYHOUKY
ceplils 3HWXKyBaBcst Maibxke B 2,9 pasu (1,6+0,03 %, P<0,05).

®i16pioTHYH1 3MIHM Y MiOKap/Ii JIiBOTO

nuryHouka (%)

g 1
4
3
5 #
1 - ——
0 . .

Wistar SHR SHR

Quercetin

Puc. 6.2.1 ®i06poTruHi 3MiHHM y MioKap/Ii JIIBOro 1uIyHouka mypis Wistar,

SHR ta SHR Quercetin.
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[Tpumitka: # P<0,05 mpu mopiBHsHHI Tpyn mrypiB dirii SHR 3 SHR, mo

oTpuMyBaiu TabneToBany (Gopmy kBeprieTuHy «KBepTHH» MPOTITOM 8-U THXK. Y

o031 15 Mr/kr, momgHs
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Puc. 6.2.1. ®apOyBanHs criofyyHoi TKaHMHM 32 Ban-TI'i30H0M. A -- Wistar, B -
- SHR Ta C -- SHR Quercetin. ¥V miBiii komonm (I) moka3zana o0macThb
eHaokapay, y mpasiit (II) ¢iOpoTuuni 3MiHHM Yy TNEpPUBACKYJIAPHINA 30HI.
YepBOHUM  KOJIBOPOM  3a0apBIIOETHCS  CHOJMyYHA TKAaHWHA, JKOBTHUM-

1yToruIazmMa kapaiomionutis. 36.x 10.

EnexkTpoHHa Mikpockomisi Miokapay

Puc.6.3 VYuprpactpykTypa Miokapay JiBOTO IITyHOYKA CEpIsl HIypiB TPyIH
Wistar. PiBHOMIpHUH po3noain MiodilaMeHTIB Ta MITOXOHApIH 13 100pe
OpraHi30BaHUMHU KpUCTaMH, JIOKaJ1130BaHUMU napajenbHO B
MDKMIOD1OpHIIsipHOMY TipocTopi. LlMCTepHU €HI0IUIa3MaTUYHOTO PETUKYITYyMY
ta T —cucremu 30epiratoTh UIUIBHICTb. BIACYTHIN €KCTpaueNtosspHUN Ta
NEePUBACKYJISIPHUI HAOPSIKKA, B MDKKIITUHHOMY MPOCTOPI HE CIOCTEPIraeThes
HAJUTMIIKY KOJIAareHOBHUX CTPYKTyp. Mf. —miodinamentu, M- mitoxoHmpii . A-

30.X3600, B-36. X10000
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Ha ynbrpactpykrypHomMy piBHi B rpym SHR Ha BigMiHy Big mMiokapay

JIBOTO NUTYHOUKAa cepus mrypiB rpynmu Wistar (Puc 6.3) Bci BusiBIGHI 3MiHU
MOJKYTh CBIIYMTH MPO MiABUILEHUI pPIBEHb META0OIIYHUX MPOIIECiB. 30KpeMa, y
KapJIOMIONHUTAaX CIIOCTEPITaIOCh PO3IIUPCHHS IUCTEePH T-CHUCTEMU, ITUCTEPH
CapKOIIa3MaTUYHOTO PETUKYIYMY, aKTUBHI MPOILIECH €HJI0- Ta €K30LUTO3Y, SIKi
HaWKpalle BUSBISIOTHCS B CyOcapKojeMalibHii 00J1acTi KIITHH 1 MPOSBIISIOTHCS
B HasBHOCTI PI3HOTO THUITY BE3WKYJ, BKJIIOYAIOYM OKallMOBaHI BE3UKYJIU Ta
MYJIbTUBE3UKYJISAPHI TUIBLIS. Bupaxene 301JIbIIICHHS KUIBKOCTI
MYJIbTUBE3UKYJIIPHUX TUIELb K B CyOCApKOJIEMaIbHOMY, TaK 1 B IHILIKX JIOKyCax
Kap/IIOMIOLIMTIB MOXE CBIJYUTH NPO aKTUBALIIO JAeTpajaliifHuX MpOoLECiB,
OB’ sI3aHUX MEPIL 32 BCE 3 aKTUBALIIEIO JII30COMAJILHOI CUCTEMH Ta MOKJIMUBO 1 13
ayTodariero, TaK K 3a JITEPATYpPHUMU JAHUMHU €HA0COMHU (2 MYJIbTUBE3UKYJISPHI
TUIBI  PO3TISAAIOTECA K 3pUIl  €HAOCOMH) MOXKYTh OyTH HEOOX1IHUM
KOMIIOHEHTOM 111 (opMyBaHHS —ayTo(arocoM, L0 TMEBHOK  MIpOIO
M1ATBEPAKYETHCS 301IbILIEHHSIM KUTBKOCTI ayTO(ariYyHMX BaKyoJiei B MOPIBHAHHI
3 koutposiem (Puc 6.4, 6.5, 6.6).

VY okpeMHX KIITMHAX CHOCTEpIraeThCs 3MiLIEHHs amapary [onbaxi Ha
nepudepiro kapaiomionura. Ak BugHo 3 Man.4 b,B mucrepuu anapaty I'osbmxki
3HAXO/AThCS OE3MOCEPEeIHbO OIS CapKOIJIa3MaTHYHOT MEMOpaHH, OTOYEHI

BEJIMKOIO KIJIBKICTIO BE3UKYJI Ta MYJIbTHUBE3UKYJISIPHUMU TUIbLISIMU.
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Puc. 6.4 YasTpacTpyKkTypa MiOKapAy J1BOTO HUTyHOUKa ceplis mypiB rpynu SHR.
PosmmupeHHss 1McTepH €HAOIUIa3MaTHYHOTO peTHKyidyma Ta T-cucremu
(cTpinku), HAOPSK MITOXOHJIPIM, HASBHICTH MYJIbTHUBE3UKYJSAPHUX TIIEHb Ta
ayTodariuHux BaKyoJeH, BUpaKeHe PO3MUPEHHI MIKKIITUHHOTO TPOCTOPY, IO
3amOBHEHMM KomareHoMm. A- 30.X100000; B- 36.X7200; C-36.X 7200. Mf-
miodinamentd, M-mitoxouapii, AV — aytodariuai Bakyoni, MB -

MYJIbTUBE3UKYJISIpHI TUIbL, C-KoNareH.
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Puc. 6.5 YasTpacTpykTypa MiokapAy JiBOTO MLTyHOYKA cepIls rypiB rpynu SHR.

PosmupeHHss eHAOIUIa3MaTHYHOTO PETHKYJyMa, BE3UKYJALIS UTOIIA3MU
HAKOMMYEHHSI MYJIbTHBE3UKYJSIPHUX TUICLb Ta ayTo(ariyHUX Bakyojero. A -

30.X14000; B - 36.X14000; C - 36.X 10000. Mf- miodpinamerT, M-MiTOXOHAPII,

AV — aytodariuni Bakyoni, MB —mynsTuBE3UKYISIpHI TUIBLIS.

Puc. 6.6 YnbTpacTpykTypa Miokap Ty J1BOTO HUTYHOYKA cepIls urypis rpynu SHR.
AKTUBHUH €K301MTO3 (CTPUIKM), anapat ['omabmki , ToKanizoBaHuii Ha iepudepii
KapJIIOMIOINTa B CyOCapKoJIeMallbHOMY IIPOCTOP1, MITOXOHAPINA PI3HUX PO3MIPIB
3 HE3HAYHUM HAOPSIKOM BHYTPIIIHBOMEMOPAHHUX CTPYKTYp. A - 36.X20000; B -
30.X7200; C-36.X 1000. Mf- miodinamentu, M-mitoxonmpii, AV — ayrodariyni

Bakyosi, MB —myneTuBe3ukymsapHi Tiutbis, C-komaren, GA — amapar I'ombmxki.



Puc.6.7 YnbTpactpykTypa MioKapay JIiBOTo MUTyHOUYKa cepiis 1ypiB rpynu SHR.
Jlezopranizaiis MITOXOHAPIH, SIK1 B 3HAYHIN MIp1 BIIPI3HAIOTHCS 32 PO3MIpaMH Ta
CTYNIEHEM TOUIKO/PKEHHS, B pPO3IMIMPEHOMY , 3allOBHEHOMY KOJAreHOM
MDKKITITHHHOMY TPOCTOPI 3aJHIIKH KIITHH 13 IUTICHOIO IMTOIUIa3MAaTHUYHOIO
MeMOpaHOI0 HeBH3HAYCHOTO TTOXOKEeHHS . A - 30.X5000; B - 36.X7200; C -36.X
5000. Mf- miodinamentu, M-mitoxouapii, CE - engoreniit kanijsipy.
Heo0xiHo BIAMITUTH 3MIHU MITOXOHIPIATBHOT apXITEKTOHIKH Y MIOKapi
CIIOHTAHHO TiMEePTEH3UBHUX IIYPiB. IX KiNbKICTh Jemo 3611blyBanachk, IpoTe y
OUTBIIOCTI KIITUH Yy MIKMIOGIOPHIAPHUX 30HAX HE BUSBISIIOCH YTBOPEHHS
MDKMITOXOHPiaIbHUX 3B’ SI3KIB , XapaKTEPHUX JIJIs1 HOPMH. Y TOM XK€ 4ac, 4acTo
MITOXOHAPIi YTBOPIOBAIU CKYITUYCHHS y HABKOJIOSIICPHIi abo
cyocapkoieMaabHIi 0o0JlacTi  KapAIOMIOLIMTIB Ta XapaKTEPHU3YyBAIUCH
PI3HOMaHITHICTIO po3MipiB. KapaioMionuT 0AHOYACHO MICTHIIMA MITOXOHAPIT,
Kl 3HAYHO TEPEBUIIYBAJIM pPO3MIpaMU OCHOBHY MOMYJISLII0 MITOXOHAPIH

(riraHTChbK1 MITOXOH/IPiT) Ta BEIUKY KIJIBKICTh Jp1OHUX opraHes. B ocHOBHii maci
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MITOXOHAPIM CHOCTEPITAIUCh TPOCBITICHHS MATPHUKCy, HaOpSK Ta O3HAKH
pyHHYBaHHS BHYTPIllTHKOI MeMOpaHu (puc. 5).

Y  wmiokapali  BUSBISUINCH — BOTHHMILEBI NEPUBACKYJSIPHUM  Ta
IHTEPCTUIIANBHAN HAOPSIKU 3 HEXapaKTEPHUMU IS KOHTPOJIIO BKIFOUCHHSIMH —
4acTO 3yCTPIYAJUCh 3AJMINKK KIITHH, TUIOBUM MJis SIKMUX OyJo 30€peskeHHs
IUJIICHOCTI IMTOIUIa3MAaTUYHOI MEMOpaHHW, HasBHICTb 3HAYHOI KIJBKOCTI
3pyHHOBaHUX MITOXOHPIA, TPAHYJIIPHOTO E€HIOIUIa3MAaTUYHOTO PETHKYIYMY 3
BUPAXEHUM HAOpPSKOM LHUCTEPH Ta YacTO BEIUKOI KUIBKOCTI ayTo(ariyHux
BaKyoOJI€l, 110 BKa3y€e Ha MOXJIMBUI PO3BUTOK ayTO(ariuHoi KIITUHHOI CMEpPTI.
Bu3HaunTi MOXOKEHHS IIUX KIITHH Ha JAHOMY €Talll pyHHYBaHHS HEMOJIHBO
(puc. 2, 5).

BxomtoueHHst KBepleTHHY y J0OOOBHI pallioH MIypiB B 3HAYHIA Mipi
MoNepePKyBajio BHHUKHEHHSI  BHINIE3a3HAUCHUX 3MIH — B KapAioMioIuTax
MITOXOH/Pii B OCHOBHOMY 30€pirajiu CBOIO CTPYKTYpPY, 3HAUYHO 3MEHIIYBaJIHCS
MPOSIBU HAOPSIKY BHYTPIIIHIX MITOXOHAPIAIbHUX MeMOpaH. 30epiraBcsi BUCOKHI
piBeHb ayTodarii, 30KpeMa crocrepirajach MiToayTodarisi, HampaBjieHa Ha
BUJIAJIEHHS! MITOXOHAPIH 13 3HUKEHUM MEMOpPaHHUM MOTEHI[1a7I0M, a BIJIIOBITHO
3 MOXJIMBOIO 3arpo3010 BIIKPUTTS MITOXOHJPIaJbHOI MOPU 3 BUBUIBHEHHSIM
HAKOIMWYEHOTO KaJbIlII0 1 MPOANONTOTUYHUX (PAKTOPIB B IUTOIUIA3MY KIITHHHU.
(Puc 6.8 B). 1le y 3HauHiii Mipi MOTJIO BIUIMHYTH Ha BH)KUBAHHS KJIITHH CEpPIIS B
yMOBax IMIJIBUIIEHOTO THUCKY, IO 3amo0irajio 3aMmilleHHIO BTpPayeHUX

KapJIIOMIOLIMTIB  CIIOJIYYHOK  TKAaHMHOKW, 10  MIATBEPKYBajJoCh  Ha
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YABTPACTPYKTYPHOMY PIiBHI Ta TICTOJOTIYHUMH JOCTIIHPKEHHAMH IILUIIXOM

KiJIbKiCHOI omiHKH (hi6po3y B cepii mrypis. (Puc 6.2.1)

Puc. 6.8 YaeTpacTpykTypa Miokapy JiBOTO IITyHOUYKA cepiis nrypis rpymu SHR
Ha ¢oHi BBegeHHs Quercetin,

A - BincyTHicTh HAOPSIKY B €KCTPAICIUIIOISIPHOMY Ta MEPUBACKYIIPHOMY
IPOCTOPI, BIACYTHICTh HAIMIIKIB KosareHy. 36.X5200b- Ayrodariuna Bakyoss

MICTUTh YUIKOJKEHY MiToX0oHapit0. 30.X 14000

6.2. BusHaueHHst TPHUIICUHO-, XiMOTPUIICHHONIOAIOHOT  Ta
NeNTUIWITTIOTAMUINENTH TiApPoJa3HOI AKTHBHOCTEH MPOTEaACOMHU Yy
TKAHMHAX Cepus y IIYPiB 3 CHOHTAHHOK TiNEePTEH3i€l0 Ta 3a yMOB
eKCIIePUMEHTAJIBLHOI Tepamil

Y mypie miuii SHR Oyno BcranoBneno 3HmwkenHs 1,6 pasis
TPUIICUHOMOAIOHOT 1 XIMOTPUIICHHOMNOAIOHOT aKTUBHOCTEH y TKaHMHAX CEpId,

JUIe 3 TIE PI3HULEIO, 10 OCTAaHHS CTATUCTHUYHO BIPOTIAHO BIAPI3HAJIACH



MKM AMK/mr 6Ginka 3a XB

0,02
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(P=0,02) y mnopiBusHHi 3 mypamu Wistar. KacmasomomiOHa akTHBHICTH Yy
TKaHUHAX CEpPIls BUIIE TIEPepaxOoBaHUX IPYIT HE BiIPI3HSIIACH .
TpuncurOmOAIOHA Ta Kacma3omoji0OHa aKTUBHOCTI y TKaHWHAX CEpIlst
nrypiB sinii SHR, mo otpumysamm Quercetin, 6ymu B 2,4 pa3u (P=0,04) ta B 9,3
pasu (P=0,015) HwKuynMH, BIANOBIIHO. XIMOTPHUIICHMHOIIOAIOHA AaKTHUBHICTh
3poctae Ha 40 % (P=0,049) y TkanuHax cepus IuIypiB 31 CHOHTaHHOIO
rinepTeH3i€ero, 110 OTPpUMYBAJIH Quercetin 'y  MOpIBHSAHHI  3i

CHOHTAHHOTINEPTEH3UBHUMH LIyPAMH, 110 XapUyBaJIUCh CTaHJAPTHO.
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Puc. 6.9 AKTHUBHICTH MpOT€ACOMU B TKAHMHAX cepusd. A - TPUIICHHOINOAIOHA
aKTHUBHICTh MPOTEACOMU; b - XIMOTPUIICUHONOA10HA aKTUBHICTh MpoTeacomu; B
- IENTUIAITIIIOTAMUI MEeTTU/I-T1APOJIa3Ha aKTUBHICTh MPOTEACOMH.

[Tpumitka: * P<0,05 mpu nmopiBHSHHI rpym nrypis JiHii Wistar 3 SHR, **
P<0,05 mpu mopiBasHHI Tpyn mrypiB miHii SHR 3 SHR, mo otpumyBamm
tabneTtoBany (opmy kBepuetnHy «KBepTun» mporarom 8-u THXK. y 7031 15

MI/KT, IIOIHA.



130

6.3. Excrnpecii resiB, mo KOIYHWOTb PIi3Hi Cy0OJMHHUIII NpPOoTEacoMH B
TKAHMHAX cepusl NPH apTepiajbHiil rineprensii y mypis Jinii Wistar ta
SHR

6.3.1. Excnpecia 2enie, w0 Kooyromv KamaaimuyHi KOHCMUMYUIUHI
(PSMB1 (LMP2), PSMB2, PSMB5(LMP7)) ma inoyuubenvni cyooounuui
(PSMB8, PSMB9, PSMB10) npomeacomu y mKanunax cepus y
CHOHMAHHOZINEPMEH3UBHUX ULYPIE.

VY TkaHWMHax cepus CHOHTAHHO TINMEPTEH3UBHUX ILIYpIB 3HAYHO OLIbINIA
eKCIIpecisi TeHiB, M0 KOAYIOTh cyooaunmii mporeacom: PSMB1 y 2,6 pasu
(P=0,01), PSMB2y 2,1 pa3u (P=0,017), PSMB9 y 1,9 pasis (P=0,03) Hix y 1rypis
Wistar. Y Toii ke 4ac piBenb ekcrpecii MPHK PSMB10 i PSMB8 y TkanuHax
cepii mypiB SHR Tex OyB BuIIui, ajie He CTATUCTUYHO JTOCTOBIpHO: y 1,7 Ta 1,6
pasiB, BianoBinHO. [Ipote piBeHs ekcrpecii rena PSMB5 y SHR OyB Hikue Ha
19,2% y nopiBHsHHI 3 TakuM y 1rypiB Wistar.

Excnepumenrtanpaa Tepanis SHR 3a momomororo Quercetin moctoBipHO
3HIKyBajia piBHI ekcrpecii MPHK Bcix Huk4e mepepaxoBaHUX TEHIB, a came:
PSMB1 (y 35,5 pasis, P=0,00002), PSMB2 (y 10,4 pazis, P=0,00002), PSMBS8 (y
85 paszis, P=0,000001), PSMB9 (y 37,8 pasis, P=0,001), PSMB10 (y 26,8 pa3is,
P=0,026). ¥V Ttoii xxe vac piBenp ekcnpecii MPHK PSMB5 6yB Bumuit y SHR

Quercetin y 3,3 pa3u B nmopiBusuui 3 Wistar (P=0,003).
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Puc. 6.10 PiBenb ekcnipecii reHiB, 110 KOAYIOTh KOHCTUTYIIHI CyOOIMHUII
npoTeacoMu y TkannHax cepi mrypis Wistar, SHR ta SHR Quercetin: A - piBeHb
excrpecii reny PSMB1; B - piens excnpecii reny PSMB2; C - piBenb excrpecii
reny PSMBS5. PiBenb ekcrnpecii reHiB, 1m0 KOAYIOTh 1HAYIMOEIbHI CyOO0IUHUIII
npoteacomu: D - piBenb ekcrnpecii reHy PSMB9; E - piBenn ekcrpecii reny

PSMB10, F - piens ekcrpecii reny PSMB8
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[Mpumitka: * P<0,05 npu mopiBHsHHI rpyn urypiB diHiil Wistar 3 SHR, # P<0,05
npu nopiBHsHHI rpyn mrypiB JiHil SHR 3 SHR, o otpumyBanu tabnetoBany

dopmy kBepretuny «KBepTuH» MpoTAroM §-u THXK. y 1031 15 MI/KT, II0aHS.

6.3.2. Excnpecia zenie, uwio kooyroms pezyaamophi cyooounuyi (PSMEL

ma PSMC1) npomeacomu y mxanunax cepya y uiypie ninii SHR ma Wistar
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[Tpumitka: * P<0,05 mpu mopiBHsHHI rpyn urypis JiHiid Wistar 3 SHR, #
P<0,05 mpu mopiBusuui rpyn mrypiB JgiHii SHR 3 SHR, mo orpumyamu
tabnetoBany (Gopmy kBepuetuHy «KBepTun» mpoTaroMm 8-u THUXK. y 1031 15

MI/KT, IIOIHA.

Pisenn excnpecii MPHK reny PSMC1 y mypis SHR OyB y 3,25 pa3zis
Butmi HiXK y Wistar. Y Toii ske yac BxxuBaHHs Quercetin He3HAYHO MOMEPEHKAIIO

30UTBLIEHHS PiBHS ekcrpecii Ha 16%.
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Pigenp excnpecii MPHK reny PSMEI1 y mypie SHR 0yB y 1,65 pasis

BUIIMM HDK y Wistar, a ekcrnepuMeHTalbHEe JiKyBaHHS Quercetin CyTT€BO

Torepe Kajo 301IbIISHHS eKCIIPECito 1boro piBHA y 8,2 pa3u (P=0,001).
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PO31J1 7. AHAJII3 TA Y3AT'AJIBHEHHS PE3YJIBTATIB

Ponb renernunnx QaxrtopiB y etiojorii AI' BBaxkaeThcsi 0€3CYyMHIBHOIO.
Pesynbpratu OaraTrbOX MOBHOT€HOMHHUX JOCIIDKEHb YITKO BKa3ylOTh Ha 3HAYHI
BIIMIHHOCTI y 4acTOTI BapiaHTIB PI3HUX TeHIB XBOpux Ha Al 1 mpakTHYHO
310poBUX Jrojiel. [Ipore BIAMOBIIHUX MIMPOKOMACIITAOHUX AOCHKeHb Al y
JiTe jJoci He mpoBeneHo. [Ipu Tomy, 10 OYEBUIHO, IO ACOIOT OYIb-IKOTO
XPOHIYHOTO 3aXBOPIOBAHHA y JUTAYOMY Billl mependadae BEIMKUNA BHECOK
reHeTUYHUX (HaKTOPiB, BUXOASUM 3 IILOTO Y (POKYC HAIIOI yBaru moTpamnuia came
eceHuianbHa Al' y miteil Ta miUIITKIB, 4acTOTa SIKOI HEBIMHHO 3pOCTA€ Yy BCIX
LMBUII30BaHUX KpaiHax cBiTy. Haa3BuuailHO BaXJIMBUM MOMEHTOM BUBUYEHHS Al
K y JITEH Tak 1 JOPOCIUX € BHUKJIIOYEHHS BTOpUHHOI Al', ska Mae 4iTKO
BCTAHOBJICHI TMPUYMHU: TATOJIOTIS E€HIOKPUHHOI CUCTEMH, HHUPOK, YpPaKEHb
TOJIOBHOT'O MO3KY TOITO. Y HAIIOMY JIOCTIPKEHHI 3a paXyHOK TICHOI CITIBIIparltl 3
KIIHIOKCTaMu Oyio copMoBaHa BellMKa Tpyna AiTell came 3 TMEepBHUHHOIO
(ecenmianbHO0) Al', B SIKIM 3a JOMOMOTOI JOAATKOBHUX METOMIB JOCIIIKCHHS
OyJIM BUKJIFOUEHI 1HIII 3aXBOPIOBAHHS, 0 MOXYTh CIIPUATH NiABULIEHHIO AT K
cumnromy. Lls BikoBa rpymna, Ha Hally JOMKY, € ONTHMAJIBHOIO ISl BUBYCHHS
pom reHeTnyHUX (aktopiB y Al, 00 y Jmitedl HIeTbcs MPO HASBHICTH
MOHOIIATOJIOTIi — 1HIIMX 3aXBOPIOBaHb, KOMOPOITHOCTI Y IIUX MITEH HEMae, a 'y
JOPOCIINX, 3BiCHO, mopsa 3 Al € mMaca IHIIMX XPOHIYHUX 3aXBOPIOBAHbB, IO
MOXKYyTh MaTH CBOIO TE€HETHYHY CXWJIBHICTh. B oOdYiKyBaHHI MOBHOT€HOMHHUX
nociikeds Al' y aiTedl My BUPIIIMIIM BU3HAYaTH MOJIMOPQI3MHU TEHIB, IO

KOAYIOTh  pI3HI  CyOOJMHHUII  TPOTEACOMU  —  MYJIBTUINPOTETHOBOIO
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MPOTEOJITUYHOTO KOMIUIEKCY. MM Mepiii IpUImyCTHIIH, 110 Bapiallii TeHIB y il
dbynnamenTanbHiii cuctemi nerpagamii 90% BHYTPIIHbOKIITHHHHUX OLIKIB,
MOXYTh OyTH BaroMuM (QaxTopoMm IHIIIAMIT po3BUTKY Al. AHaIOTIYHHX
JOCITIJIKEHD Y JIOJEH, 3 SIKUMHA MU MOTJIU O TTOPIBHSATH HAIIl JOCIIKEHHS, TOC1
HeMae. €IMHUM aHAJI0TOM HAIIIOTO JIOCHIHKEHHS € po0oTa 1TalliChKUX aBTOPIB,
0 BHUBYAIK poJyib mnojiMopdizmy renHy PSMD9 (omna 3 peryiasTopHux
CyOOAMHUIIH TPOTEACOMH) Y POJAOBOJIAX JIFOJICH 3 I[yKPOBHUM A1a0eTOM 210 TUITY.
IM Baocst BCTAHOBHTH, IO noiMmopdizm y reri PSMD9 acomiiioBanwuii 3 611k
BucokuM AT [25, 22].

He w™aroum miaTpuMKH Yy DKepenax, M0 MiATBEPKYIOTh POJIb
MPOTEACOMHOTO TMpOTeoNizy y moae npu Al, Mu 3BepHynIM yBary Ha
JOCITIJIKEHHS TPOTEACOMHOTO MPOTEOJII3Y NP eKCriepuMeHTanbHii Al y mypis,
1 3HAWNUIM JOCTAaTHIO KUIBKICTH pOOIT, 10 BKa3yBaJM Ha KIIOYOBY pOJIb
NOpPYIIEHb YOIKBITUH3AJIEAKHOTO MPOTEACOMHOI0 MPOTEO I3y Y NATOr€He31 [IbOTO
3axBOproBaHHs [66,56].

HactynHuMm Hammm nutaHHsaM O0yJio oOpaHHs oJiMOpQi3MiB y TeHax, 10
KOJIYIOTh TPOTE€ACOMY JIJIs 3’ ICYBaHHS iXHbOI YaCTOTU B YKPATHCHKIM MOMYJIAIIII.
3BICHO, 0 B YCIX TeHaXx CyOOAWHHUIIb IPOTEACOMHU BCTAaHOBJICHO COTHI
TeHETHYHUX BaplaHTIB, aje€ YacToTa MIHOPHUX BapiaHTIB y €BPOMEHCHKIM
HOIYJISILIT JIEBOBOT YaCTKM 3 HUX 3HAXOJUTHCS Ha AyXe HU3bkoMy piBHI MAF
(minor allele frequency) wmenme 0,01. 3acrocyBaHHS TaKOro MPUHIIUITY
JTIO3BOJIUJIO HAM 3BY3UTH IMOIIYK MOIIMOPG13MIB T'€HIB, 110 KOAYIOTh CYOOIMHUIT

nmpoTeacoMu 10 3X TeHiB: ainb(a 6 KOpoBa HE MPOTEOJITUYHA CYOOIUHUIIS
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nporeacomu (PSMA6 (C8—G), rs1048990), Bemuka MyJIbTHKATaliTHYHA
npoTeasa 2 -- KaTajliThyHa cyooaunui imyHomnporeacomu (LMP2 (Argeso—HIS),
rs17587) Ta Benauka MyJlbTHKATATITHYHA IMpoTeaza 7, MO0 TaKOX € YaCTHHOKO
karagiTaaHoi kamepu imyHorporeacomu (LMP7 (Lyss9-GlIn), rs2071543).

VY namomy nocniikeHH1 noaiMopdizmy reny PSMAG MiHOpHI TOMO3UTOTH
sycTpivanuces dacrime y giter 3 AI' G/IG -- 2,7 % (P=0,047) nix y gitei y
KOHTPOJIBbHIN Tpymi. Pe3ynpTaTi gociimkenHs nomiMopdizmy reny LMP2 tex
BUSIBWINCSI BIIMIHHUMH Y JiTeH 3 nepBuHHOIO Al'. Po3nmomin cepen MaXopHUX
TOMO3UTOT 1 T€TEPO3UroT OYB Mail)ke OJTHAKOBUM, Y TOH yac 4acTOTa MIHOPHUX
rOMO3HTOT OyJia BUIIIOIO HIX Y KOHTpOJIbHIHN rpymi (42,5 %, 46,4%, 11,1% ta 63,9
%, 28,6%, 7,5% BignosigHo (P=0,001). BcraHoBHIIM, 1110 PO3MOALT ajeIbHUX
BapiaHTiB reHy LMP7 He BiJpi3HSBCS B MPAKTHUYHO 3J0POBUX Ta XBOpUX Ha Al
oci0. BaxnuBo, 1110 4acTOTa po3MOALLY Y KOHTPOJIbHIN Ipyni noaiMopdi3MiB yCix
3X TeHIB BIJIMOBIJAE YACTOTI PO3MOJLITY B €BpONEHCHKIM mnomymsauii. Tomy
30UIbIIEHHS] YaCTOTH MIHOPHUX aneyied ykpaiHcbkux aiteid 3 Al' moxe Oytu
€KCTPaIoJIbOBAHO HA YACTOTY IIUX BapISHTIB B IHIINX €BPONEHCHKUX KpaiHaX sK
reHeTHuHul dakTop pu3uky Al'. 3BiCHO 11e TOTpeOye MPOBEICHHS aHAIOTIYHUX
TeHETUYHUX JOCII/HKCHD Y IHITUX MOIMYJISIIsNX.

[IpiopuTeToM BUKOHAHOTO IOCHIPKEHHS € T€ II0 MU Meplli 3BEpHYJIU
yBary Ha poJjib MOJiMOpP(}I3MiB T€HIB IMyHONPOTEACOMH Yy €TIOJIOTii CepleBO-
CYJIMHHHUX 3aXBOPIOBaHb. AK110 Ha nojgiMopdizm y PSMAG 3BepHynu yBary i

JIOCITITHAKY Ta TPOBEIX BIAMOBIAHI pOOOTH, TO MOIIMOP(]i3MHU TeHiB CyOOJMHUITH
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IMyHOIIPOTEACOMH paHillle TIIOB’SI3yBaTH 3 aBTOIMYHHOIO TMAaTOJIOTIEID Ta
CUCTEMHHMH 3aXBOPIOBAHHSIMH CHOJydHOI TKaHuHU [52]. Ile, 3BicHO, JIOT14HO
3B)KAIOUYM HA BH3HAYaJIbHE 3HAYCHHA IMYHONPOTEACOMH Ha MPE3EHTAII0
aHTUreHiB. Alle poOOTH OCTaHHIX POKIB HAaBOASATH IMEPEKOHJUBI JOKA3M, IO
IMyHOTIpOTeacoMa Ma€ BeIUYe3HE 3HAYCHHS HE JIMIIE y opraHax IMyHHOL
CUCTeMHM, a 3ajJyueHa Yy Jerpajaiilo BHYTPIIIHROKIITUHHUX OIIKIB HE
MpU3HAYEHUX JUIs IPE3eHTallli y ToJIOBHOMY KoMiuiekci ricrocymicHocti (MHC).
{1 #ochiKeHHS  CTOCYIOTBCS  BHUBUEHHS  MOJIEKYJIIPHUX  MEXaHI3MIB
dbyukiionyBanns, nepenyciM, [THC, kmiTuHH K01 €KCIpPeCyroTh CyOOAMHUII
IMyHOIIPOTE€aCOMHU Ha BHCOKOMY piBHi [71]. [Ipu mpomy AocCiipkeHb Ipo poJib
IMyHOTIPOTEAaCOMH y KIIITUHAX CEpPLIEBO-CYIMHHOI CUCTEMH Jyke Mano. Jlumie y
2020 pomi Oyma omyOJikoBaHa OyMCKyda poOOTa KUTAaWCHKUX BYEHUX, IO
JIOBOJIUTH POJIb CHIEIU(IYHOTO 1HT1O1TOPY IMyHOIIPOTEACOMH Y TinepTpodii cepiis
IIPU €KCIEPUMEHTAIbHOMY BIITBOPEHHI MOJIENI 3 3aCTOCYBAaHHSAM aHT10TEH3UHY
II. MexanizmoM peasizailii eheKTy aBTOpH BBAXKAIOTh MOMEPEKEHHS Aerpajiariii
O1sKa, 110 3B’s13yeThes 13 HTAM® - uyTiimBumMu enementamu reaomy (CREB) [15,
16]. Lle, 6e3yMOBHO, BiJKPHBA€E BEIMKE TOJIC JJIs MOAAIBIINX JOCTIIKEHb, 00
O0COOJIMBOCTI TMPOTEOI3y BHYTPIIIHbOKIITUHHUX TMENTHAIB Yy TOPIBHSHHI 3
KOHCTUTYIINHOIO MPOTEaCOMOI0 Ta Olibllla aKTUBHICTH MO BITHOIICHHIO [0
Jerpajaiii neBHUX OUTKIB Y IMyHOIIPOTEACOMH HE MOXKYTh OOMEXKYBATUCS JIHUILIE
3aJIy4eHHSM 11 0 Mpe3eHTallli aHTUTEHIB.

OTpumaBILIM MEPEKOHIIMBI JIaHl PO YACTOTHUM po3MmoAin noiaiMopdizmis

T€HIB, M0 KOAYIOTh CYOOJMHHMII TIpoTeacomMu y mdiTed 3 Al', Mu Bupimmim
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JeTalbHO BHUBYMTH 3MIHM B €KCIpecii I'eHIB CyOOJMHHUIIL MPOTEacOMU Ta
aKTUBHICTH IIHOTO MYJIBTHKATATITAYHOTO KOMILJIEKCY B TAKHUHAX CEPIlS Ta a0pTH
eKCIIEPUMEHTAIbHUX TBAPUH. 3pO3yMLIO, 10 PeaizyBaTH TaKe JAOCITIHKEHHS 13
3aCTOCYBaHHSM  TKaHWH  JIIOJWHU  OyJlo  HEMOXJIMBO. Y  MOIIYKY
eKCIepUMEHTaIbHO1 Mojeni A’ MU 3yNUHUIIMCS Ha CHAAKOBiM, T€HETUYHO
nerepMiHoBaHii Al' y JMHIMHUX CMOHTAHHO TINMEPTEH3WBHMX IMypiB. Ha Hamry
JTYMKY came ISl MOJIeJIb € MaKCUMAaJIbHO HAOJIMKEHOIO 10 PEeabHOI KIITHIYHOI
cuTyauii y aitei 3 nepsuHHO0 Al'. Bimomo, mo y nrypis jiHii SHR Ha 5 Micami
KUTTS CTiliko miaBunlyeThcsi AT 1 po3BuUBaeThCs rinepTpodiss Miokapaa cepiis.
3po3ymizo, 10 caM€ Yy €KCIepUMEHTAIbHUX TBApPUH € MOXJIMBICTD
BUNPOOYBAHHS PI3HUX XIMIYHUX PEYOBUH JIJISl TIOBEJICHHS POJIi IEBHOI CUCTEMU Y
MaTOreHe31  3axBOPIOBaHb 13  MOJAJbIIOK  (dapMaKOTEparneBTUYHOO
nepcnekTuBo0. OTpuMaHi HaMU pe3yIbTaTH MATBEPIUIIN OLIBIIICTh TIOTE3 SKi
MU BHUCYBaJIM Ha €Talll MJIaHyBaHHS. Y IIypiB 13 CIIOHTAHHOIO TINEPTEH3IEI Y
MOPiBHSIHHI 3 TIypamu JiiHii Wistar, AiliCHO € 3Ha4yH1 BIJIMIHHOCTI B €Kcrpecii
MPHK reHiB cy00quHUIb IPOTEACOMH Y TKAHUHAX a0pTU: HU XYM piBeHb MPHK
y 10,6 paziB piBersr reny PSMB1 y mopiBHsiHHI 3 piBHEM y mIypiB minii Wistar
(P=0,0014), a excripeciss MPHK reny PSMB10 Oyna arkgoro Ha 44% (P=0,003).
['en mepmioi KaTaMiTUYHO CYOOJWHUIN MPOTEACOMH KOAY€E OIOK TMepIIoi
CyOOMHMUITI TPOTEACOMHU, IO OMKUCAHA SIK MEMTUIATIIOTAMUI TENTUAT1 IPOIa3Ha
aKTUBHICTh. BoueBHMIb 3MEHIICHHS EKCIpECii IIbOT0 T'eHy Ma€ CIPUYUHIOBATH
3MCHIIICHHS] aKTUBHOCTI KOHCTUTYTHBHOI ITPOTEACOMH, 10 CKIIATY SIKOI 1 BXOAHTH

1 cyoonuHuI. BimoBiAHO, MM MOXKE€MO MPUITYCTUTH, IO MPOTEOJIi3 OUIKIB Y
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KJIITUHAX a0pTU KOHCTUTYTHMBHOI MPOTEACOMH OyJie YHOBUIbHEHO. Y TKaHWHAX
cepus SHR TakoX 3HAUYHO BHUIIMI pIBEHb EKCIpecii T'eHIB, M0 KOIYIOTh
cyoomuuuii mporeacom: PSMB1 y 2.6 pasu (P=0,01), PSMB2 y 2.1 pa3u
(P=0,017), PSMB9 y 1.9 pazu (P=0,03), PSMC1 y 3.2 pa3u (P=0,046) ra PSME1
y 1.7 pasu (P=0,001). OtpumaHni qaHi 9iTKO MOKa3yoTh, 1m0 y cepii SHR 3HauHO
OTBIIOI0 MIPOI0 HDK B aopTl 3MiHEHAa eKCIpecis TeHIB, He TUIbKH
KOHCTUTYTHUBHUX Ta I1HIYIIMOCIBHUX CYOOJMHHIb, a 1 PETyJSITOPHUX OUIKIB
IPOTEaCOMHOT0 KoMIuIeKcy. [liIBUIIEHHI piBEHb €KCIpecli BKa3aHUX I'eHIB Ja€
NIJCTAaBU AYMATH MPO MPUCKOPEHY AErpajaliio BHYTPIIIHbOKIITUHHUX O1IKIB
Kap/IIOMIOIIMTIB, SIK KOHCTUTYTUBHOIO TaK 1 IMyHOIPOTEACOMOIO, IO IILJIKOM
JIOT1YHO 3Ba)KAaI04M Ha PO3BUTOK TinepTpodii cepuig. OTpumani HaMu JaHH1 J00pe
Y3TOJUKYIOThCS 3 pe3y/IbTaMH KMUTaWChbKMX BUEHHX, 110 3a JOIIOMOTOI0 BECTEPH
omotuHry mokazanmu mnpu Al 3pocTae ekcmpecis came 1HAYIUOEThbHUX
CyOOAMHMIIL TPOTEACOMHU, a iX MpHUrHiYeHHs 1Hrioitopom PR-957B51 abo
Quercetin 3amo6irae po3BuTok rineptpodii cepirs Ta 3menmye AT [80, 81].

Ha HactynmHomy erami AOoChipKEeHHS HaMu Oyld BHU3HAa4Y€Hl yCl TpHU
MPOTEONITUYHI aKTHUBHOCTI MPOTEACOMH, SIKI € PE3yJbTaTOM EKCIpecCli T'eHiB,
MOCTTPAHCISAIIAHOTO TMPOIECIHTY, KOMIapTMEHTami3alli mpoTeacoMu Ta iH.
MEXaHI3MiB, 110 BU3HAYAIOTh O10XIMIYHY aKTHUBHICTH MpoTteacoM. Ha Hare
3IMBYBAHHS yC1 TPU €H3UMATUYH1 AKTUBHOCTI IMTPOTEACOMH Y TKAHUHAX a0PT OyIIn
Hwk4l y SHR, ogHak BiporigHux BiAMIHHOCTEW BCTAaHOBUTH HE Baajoch. Lli
pe3yJbTaTH MEBHOIO MIPOIO MPOTHPIYATh OTPUMAHUMHU paHILIE SMOHCHKUMU

JOCIIITHUKaMH JJAaHUMH, B SIKUX TPU BUKOPUCTAHHI ITHIINX MOJIeNel apTepiaabHOi



140

rinepTeH3ii OyJI0 TIOKa3aHO CYTT€EBE 301IbIIEHHS XIMOTPUIICMHOMO10HOT
aKTUBHOCTI TIpoTeacoMu [66, 67]. MoXIMBO 11€ TIOB'SI3aHO 3 THM, 1[0 XpOHIYHE,
IPOTSATOM BChOTO KUTTSI, MABUILIEHHS apTepianbHoro Tucky y SHR Bmukae neBHi
KOMITCHCATOPHI MEXaHi3MH, 110 JI03BOJISIOTH 30epiraTh aKTHBHICTh MPOTEACOMH
Ha 0a30BOMY piBHI.

VY TkaHMHaX ceplls, He 3BaKaroyu Ha 3Ha4HO BUIMM piBeHb MPHK renis,
10 KOAYIOTh CYOOJMHHII MPOTEACOMH, KaTaTITUYHA aKTUBHICTH II€i OpraHeIu
3MEHIIIYBaJIacsl O BIAHOILIEHHIO 10 CyOCTpAaTiB TPUIICUHY Ta XIMOTPHUIICUHY.

[Ipy wnbOMYy 3MIHM B aAKTHBHOCTI TPAHCKpUIILII T€HIB CyOOAMHUIb
MPOTEaCOMHU MIATBEPKYIOTh TINOTE3Y MPO T€, 10 3MIHU Y MPOTEACOMHOMY
MIPOTEOJIi31 MalOTh BeJIUKe 3HaueHHs y natoreHesi Al'. Ille OinbIn 10Ka30BUM B
[IOMY aCTIEKTI € JIaHi, K1 MU OTPUMAJIM TIPU 3aCTOCYBaHHI IIpenapary KBEpTUHY
(aKTUBHMII KOMIIOHEHT - KBEPIETHH, € MOTY>KHUM IHTIOITOPOM MPOTEACOMM)
kBeptuHy y SHR. Tpanckpunuiss m'sTbOX Te€HIB, CyOOJMHHULb MPOTEACOMHM
(PSMB1, PSMB2, PSMB8, PSMB9, PSMEI) cyTTeBo 3MiHIOBajach IpH
BUKOPUCTaHHI 1boro OlodnaBoHoimy mnporarom 2x wicauiB 'y SHR.
TpuncuHonoAiOHa Ta XIMOTPUIICHHONOA10HA AKTUBHOCTI MPOTEACOMU 3HAYHO
3HIDKYBAJIUCH TI1]] BIUTMBOM KBEPIIETUHY. 3BepTa€ Ha cebe yBary To (hakT, 110
HaIPSIMOK 3MiH €KCIpecii TeHIB KOHCTUTYTUBHHUX CYOOJIMHHUIIb, IO KOIYIOTh
KaTaJiTUYHI CyOOJMHHMIII MPOTEaCOMH HE CIIBMANAIOTh 13  3MIHAMH
MPOTEONITUYHUX AaKTUBHOCTEM, Tak piBeHb ekcnpecii PSMB1 36inburyerses,
PSMB5 wmaiike He 3MIHIOETHCS, a, K BKa3aHO BHINE, OOHUABI aKTUBHOCTI

(TpUICHHO- Ta XIMOTPHUIICMHOMNO/II0HA BIAMOBIAHO) 3MEHILIYETHCS. MPHU IL[OMY
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Mk ekcrpeciero MPHK iHaynubensHux cyOOIUHMIIL TPOTEACOMH, IO TaKOXK
KOAYIOTh KaTaJiTHuHI CYOOJMHUII IMYHONPOTEACOMU Ta aKTHUBHOCTSIMHU
IMYHOIIPOTEAaCOMH, CIIOCTEPITA€EThCSl  YITKUW B3a€MO3B’S30K: 3a  BIUTUBY
KBEPIIETHHY 3MeHInyeThes ekcmpecis PSMB9 ta PSMB8, a piBenr MPHK
PSMB10 3anumaerscss HE3MIHHUM 1 BIJIMOBIAHO J0 ITUX 3MIH CHOCTEPIraeThCs
3MEHIIIEHHS TPUIICHHO- Ta XIMOTPHUIICHHOIIOAI0OHOT aKTUBHOCTEH 1 HE 3MIHIOETHCSI
Kacma3ono/[I0Ha aKTUBHICTh MPOTEACOMU. TaKUM YHMHOM, MOXKHA MPUITYCTHUTH,
110 €()eKT KBEPLETUHY Ha AaKTUBHICTh IPOTEACOMH OB’ I3aHUI y MEPIILY Yepry 3i
3MiHAMU €KcIlpecii Ta NMPUTHIYEHHS aKTUBHOCTI caMme IMyHorpoTteacoMu. L1
JJaHHI TIOBHICTIO Y3TOJKYIOThCS 3 JaHUMH KUTAWChKUX JIOCTIJHUKIB, 110
omyOJikyBaiau cBor poooty y 2020 pomi. Came cnerudiuHuii 1HTIOITOP
IMyHOTIPOTEAaCOMH TPOSIBJISIB  BUPKECHUM aHTUTINEPTPOdIuHUN edeKT mpu
anrioten3uH 2 inaykoBanii mozeni Al [80, 81]. Ha xaib, 5KOIHUX JTITEpaTypHUX
B1JIOMOCTEH MPO aKTUBHOCTI YU €KCIIPEC]i IMyHONPOTEACOMH B 20PTi HaM 3HAUTH
He BIajocs. BakIMBO MiTKPECTUTH, 110 BUPAKCHUH BIUIMB Ha EKCIPECII0 Ta
aKTUBHICTH TIPOTEACOMH CYMPOBOKYBABCS 3MEHIICHHSAM apTEPialbHOTO THUCKY
Ta YMOBUIFHEHHSIM PO3BUTKY TinepTpodii cepuis y SHR [TopiBHSIHHS MOKa3HUKIB
remonuHamiky SHR Tta mrypiB Wistar Bkazye Ha 3Ha4yHI BIJAMIHHOCTI Y
MOKa3HUKAaX HACOCHOT Ta CKOPOTINBOI (PYHKIIIH cepIls, 30KpeMa TaKUX BaXKITUBUX
[MOKA3HUKIB, AK: MIHIMAJILHNIN TUCK, KIHIIEBOCUCTOJIYHNN 1 KIHIIEBO11aCTOJIYHHUHA
TUCKH, ynapHui o00'eM Ta aprepianbHa KOpcTKicTh. Kopuryroouwnii edext

KBEPTHUHY MPOSBIISIETHCS Y HOpMaTi3allli yCiX WX MOKa3HUKIB.
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MopdomeTpruuHi JIOCHIPKEHHS aopTH (3MEHILIECHHS TOBIIMHU CTIHKH
aoptd, mmpuHu 1mrapiB MK Ta TOBIMIMHM 1HTUMH) TaKOX MiATBEPIKYIOThH
edeKTUBHICTh Tpemapaty kBepreTuHy. Crij BW3HATH, IO aHTIONPOTEKTOPHI,
aHTUATEPOTCHHI BIACTUBOCTI 010(h1aBOHOITIB OMKCaH1 y 6araTb0X JOCIiHKCHHIX
[27, 29]. Onmnak nuiie y Hammx poOOTax BKa3aHi MPOTEKTHBHI BIACTHUBOCTI
010(h1aBOHOIIIB MOSCHIOIOTHCS BIUIMBOM Ha MPOTEACOMHHUU mpoTeoi3 [53, 54].
MexaHizMu peanizaiii 3MiH y MOPOTEaCOMHOMY MPOTEOJi3l Yy MiBUILICHHI
apTepiayIbHOTO THUCKY, MOTPeOyIOTh OKpeMOoro aHamizy. Buiie Mu HaBenu JaHi,
0 CBlAYaTh MPO 3aJyyeHHsA MpPOTeacoMH Yy (YHKIIOHYBaHHS OaraTbox
MOJICKYJIIPHUX CHCTEM MIATPUMAHHS CTajJoro apTepiaJbHOTO THCKY, OJIHAK
peanizailisi TIEBHOI 4YacTHHU e(EKTIB Mependavyae akTUBAIIIO MPOTEACOMHOT
nerpajanii OUIKiB, a B IHIIIMX BUITAJIKaX, HABMAKU, TOTPEOY€ YIOBLILHEHHS I[LOTO
IPOLECY.

VY uuioMy, aHami3 MUX JaHUX, MPU3BOAUTHL 10 BHUCHOBKIB, 110 Came
NPUTHIYEHHA MNpPOTEacoMH OyJe CHPUYMHIOBATH AHTHUTINEPTEH3UBHUUN €(EKT.
[TeBHOIO MipOIO 1€ TBEPKEHHS MOXKE OyTH MIAKPIMJIICHO JaHUMHU, [0 BKa3yIOTh
Ha poJib 3amayieHHs y marorene3i Al' [82, 73], migBuIeHHS Mpo3anaibHUX
IIUTOKIHIB B KPOBI, IO OMHCAHO SIK CHHAPOM CHCTEMHOI 3amaJbHOI BiIIMOBIII
(systemic inflammatory response) [77, 21, 8]. Kpim Toro 3a pe3ynbraTamu psay
JOCITIJKEHBb TTOKa3aHo, M0 aKTUBAIlisl MPOTEaCOMU Ma€ 3HAYCHHs B MATOTCHE31
CHUCTEMHOI 3amajabHO1 BIAMOBIA1. B 11bOMy acnexTi HalO1IbI NEPCIEKTUBHUM, Ha
HaIly JYMKY, € 3aCTOCYBaHHS MpEMapaTiB MPUPOIHEOTO TOXOKEHHS, 30KpeMa

010(¢1aBOHOI/IB, MEepeBaraMy IHUX MperapariB € HU3bKa TOKCUYHICTh 3aBJISIKU
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€BOJIIOLIIITHO HaJIaro)KeHUM cucTtemaMm OioTpaHcdopmariii 1 TOKCUKAIli, iXHS
3MATHICTh ~ BIUIMBAaTH Ha  BEJIUKY KUIBKICTb  OIOJIOTIYHUX  MillIeHEeH
(aHTHOKCHTAHTHUH e(DEeKT, NPUTHIYCHHS JIIMTOKCUTCHA3! Ta PAAY MPOTEiHKIHA3),

a TaKOX 1X HEBHCOKA BapTiCTh.
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BUCHOBKHA

Y poboTi MPOAEMOHCTPOBaHE ICTOTHE 3HAYCHHS MPOTEACOMHOTO
MPOTEOTi3y Yy PO3BUTKY apTepiagbHOI TIMEepTEeH3ii B acleKTaX TEeHEeTUYHOI
CXUJIBHOCTI, 3MIHH €KCIIPECii BIAMOBIIHUX I'€HIB Ta aKTUBHOCTI IPOTEOTITHYHOTO
KOMILJIEKCY Ta 3alpOMOHOBAHO METO/I EKCIIEPUMEHTANIbHOT Tepallii 111€i TaToJIOT1i
3 3aCTOCYBaHHSM 1HT101TOPY MPOTEACOMHOI aKTUBHOCTI.

1. Posnonin amenpHux BapiantiB TeHiB PSMAG, LMP2 cyrrTeBo
BIJIPI3HSETHCS Y AITEH Ta MIUIITKIB 3 €CEHIIaIbHOIO apTepialibHOIO
riIepTEeH31€0 Bl TAKOTO y MPAKTUYHO 3/I0POBHUX MITEH, a 3B’SI3KY MIXK
nommMoppizmom rena LMP7 Ta 1ium 3aXxBOprOBaHHAM — HEMAE.

VY 11ypiB 31 CHOHTAHHOIO TIMEPTEH31EI0 HU3KA Kapa10reMOIMHAMIYHHUX
napameTpiB ICTOTHO BIJIPI3HSIETHCS BIJ TaKUX Y HOPMOTEH3UBHUX
urypiB Jinii Wistar: ymapHuii 06’eM y cepeIHbOMY MEHIINN y 3 pa3u
(P<0.0001), dpaxmuis Bukuay menma y 2,14 pasis (P<0.0001), ynapHa
pobota menmma Ha 70% (P<0.0001), a Takox MEHIIIA CEpPeIHS YacTOTa
cepueBux ckopouyeHb (Ha 12%, P=0.006). [Toka3HHWKH AiacTONIYHOI
byHkuii cepus y mrypis miHii SHR BuIL: KIHIIEBO-11aCTOMIYHUNA TUCK Y
cepenubomy y 6,5 pasis (P<0.005), dp/dt min — na 30% (P<0.0001). ¥
TOM e Yac, MIHIMaJIbHUN THCK Ta KIHIIEBO-CUCTOJIYHHUM TUCK y LIypiB
minii SHR Oy vHwkuumu B 1,5 pasu (P<0.01) Ta na 15% (P<0.004)
BIJIMOBIHO, a apTepialibHA JKOPCTKICTh y 11ypiB JiHiT SHR — Buiiorw y

4.4 pa3u (P<0.0001).
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VY mypiB SHR cniocrepirarotbcsi cyTTeBI MOP(HOJIOTIUHI 3MIHH a0PTH:
3arajbHa IMPUHA AOPTH y cepemHboMy Ourbmia Ha 36%, mupuHa
TJIaJICHbKOM ’SI30BUX MPOIIapKiB — Ha 19%, a mupuHa iIHTUMH — OlJIbINa
y 1,9 pa3u, HI’K y KOHTPOJIBHUX HOPMOTEH3UBHUX IIYPiB.

Piui ekcmnpecii MPHK reniB, mo KOAyiOThb KOHCTHUTYTHBHI,
IHIYIMOEIBHI Ta PEryJATOpPHI CyOOJMHMIII MPOTEACOM Yy TKaHWHAX
aopti y SHR 3mauno BimpisHseTbcs Biag Takux y mrypiB Wistar,
excrpecist reny PSMB1 Oyna nuxdoro y 10,6 pasiB, HiX y urypiB JiHil
Wistar (P=0.0014), a excmpecis MPHK reny PSMB10 — Hmxdoro Ha
44% (P=0.003). Y TkaHWHax ceplis TIMEPTCH3UBHUX IIypiB 3HAYHO
BUIIMK piBeHb ekcrpecii HactynmHux TeHiB. PSMB1l — y 2,6 paszu
(P=0.01), PSMB2 — y 2,1 pasu (P=0.017), PSMB9 — y 1,9 pa3u
(P=0.03), PSMC1 -y 3,2 pasu (P=0.046) ta PSME1 — y 1,7 pa3u
(P=0.001).

Y mypie 3 aprepianpHo0 rineprensiero  (SHR)  TpurmcuHo-,
XIMOTPUIICHHOMNOAI0OHA Ta MNEeNTUAWITIIOTaMIT MNEeNTHATIpoIa3Ha
aKTUBHICTB TPOTEACOM Yy TKAHMHAX A0PTH ICTOTHO HE BIAPI3HAETHCS BT
TaKWX y HOPMOTEH3UBHUX IypiB JiHii Wistar,

VY cnontanHo rinepreH3uBHUX mrypiB SHR XimorpumncunomnomioHa
aKTUBHICTB MPOTEACOM y TKAaHWHAX ceplist BiporiaHo Hukya (y 1,6 pasw,
P=0.02), Hi>k y HOpMOTEH3UBHUX TBapHH.

ExcrniepuMeHTanbHa  Tepamisi  apTeplajbHOI  TINepTeH3ii 3

3aCTOCYBaHHSAM IHT1OITOPY aKTUBHOCTI MPOTEACOM KBEPLIETUHY JI0CUTH
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edextuBHA. Taka Tepamis MonepeKye PO3BUTOK JIMIA03Y Y CTIHIN
aoptu 1mypiB SHR, 3meHmye iHTeHCHBHICTH (BiOpPOTHUYHUX 3MIH Yy
JiBOMY HUTYHOUKY cepiisl (Maiike y 2,9 pasu; P<0.05), cratmctnyaHo
BIpOT'iIHO 3MeHIIye piBeHb excnpecii PSMB2 y tkannnax aoptu (y 28
pasis, P=0.003) Ta 36inbmye piseab MPHK reny PSMBL1 (y 7,8 pa3iB).
InTencuBHicTh ekcrnpecii reniB PSMB8 ta PSMB9 y TkannHax aoptu

OyJIM CTaTUCTUYHO BiporigHo MeHImMHU (y 9,5 paszi, P=0.004 tay 112

pasis, P=0.005), a PSME1 y 7,8 pazis (P=0.00004).
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