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AHOTALNIA

Ilapinos P.P. Ilopymenns: kapaioreMoauHaMiku npu (oKaJbHil imemii-
penepdy3ii roJiIOBHOro MO3KYy Ta ix kopekuisa — Kpagidikaniina HaykoBa npaus
HA NpaBaxX PyKoOIHUCY.

Hucepmayis na 3006ymms Hayko8020 CMyneHs KaHouoama MeOuyHux HayK 3d
cneyianvuicmio 14.03.04 — «namonoziuna @izionozisy.

Inemumym ¢hizionoaii im. O.0. bocomonvys HAH Ykpainu, Kuis, 2019.

Hucepraiiisi npuCBSYeHAa BUBYEHHIO MOPYIIEHb Kap/10r€MOJIMHAMIKK TIPH
dbokanpHIH 1memii-penepdy3ii roJOBHOTO MO3KY Ta MOKJIMBOCTI iX KOPEKIIi y ITypiB.
B KiIiHIYHIA NpakTHll KapalajdbHa AUCHYHKLIS PO3BHBAETHCS MPHU ILIEMIYHOMY
IHCYJBTI 1 Mae Ha3By — IepeOpokapaiaibHUi CHHAPOM. TOMy BHBYEHHS IUX
(yHKL10HAIBHUX 3MIH B POOOTI CEpIs Ta MOXKIIMBICTB iX KOPEKUIi a00 monepeyKeHHs
nyxe akTyaibHe. B poOoti Oyna BHKOpUCTaHa MoOAENb (PoKanmbHOI 1epeOpanbHOi
imemii-penepdysii 6aceitHa cepeaaboi Mo3koBoi aptepii — MCAO (middle cerebral
artery occlusion), 3a gomomororo MoHodinameHTHOro okimoaepa 4/0 (Doccolcorp.,
USA). Imemis tpuBana 60 XBWIMH, MICJIs 4Oro mnouyuHaiach penepdysis. byna
BUSIBJICHA CHCTOJIIYHA, Ta J1aCTOJIIYHA AUCHYHKIISA ceplis, SK Mia Jac 1meMii, Tak 1 i
yac penepdysii. DokanbHa 1mEMis TOJOBHOIO MO3KY CYNPOBOKYBajach
3MEHIIICHHSIM YJapHOro 00’€My CepIilsi Ta XBUIMHHOTO 00’ emy KpoBi. [lopymryBanucs
IpOIECH penakcallii JBOro NUIyHOYKa — IiJBUIIYBAJUCh MOKA3HUKH KIHIIEBO-
J1aCTOJIYHOI AKOPCTKOCTI MIOKap/a Ta KIHLEBO-A1aCTOIIYHUI TUCK, BUSBIIEHO CYTTEBE
30UIBIICHHS KOHCTAaHTH aKTHBHOTO po3ciabimenns. Ilig dac panHBOTO mEpiomy
perniepdy3ii TakoXX CHOCTEPIrajioch MOPYIICHHS HACOCHOI (PYHKINT Ta CKOPOTIUBOI
aKTUBHOCTI MIOKapAa — 3MEHIIEHHS MaKCUMAaJIbHOI IIBUIKOCTI HAPOCTAHHS THUCKY.
Penepdy3ist roloBHOrO MO3KY CyIMpPOBOKYBaJIach MOPYLIEHHSAM peJlakcallii MioKapaa
— KIHLEBO-A1aCTOJIYHA >KOPCTKICTh MiOKapa 3ajMilajacsi Ha BHCOKOMY pIBHI,
KOHCTaHTa aKTUBHOTO po3ciialiieHHs Oysia MOJOBXKeHa. Y MITOXOH/APISAX Ta TOMOT€HaTI
TKaHWUH cepls B yMoBax (hOKaJIbHOI imemii-penepdy3ii TOJOBHOTO MO3KY IMOKa3aHO
PO3BUTOK OKCHAATUBHOTO CTpECy Ta IHAYKIII HITpO3aTUBHOrO crpecy. Ilicns

MOTIEPETHHOTO BBENICHHS TBapuHaMm komOiHaiii DL-npomaprinrminuny ta L-mucteiny
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y Ceplli CYTTEBO 3MEHIIYBAJIUCS MPOSBU OKCHAATUBHOTO Ta HITPO3aTHMBHOTO CTPECIB.
[lomepenne BBeAeHHS BHINE BKa3aHUX CIOIYK, B yMOBax (OKaIbHOI imiemii-
perniepdy3ii TOJIOBHOTO MO3KY, CIPHSIO 30€peKEHHIO MOKAa3HUKIB HACOCHOI (PyHKIIIT
CepIls; MOMEPePKYBAJIO TMOPYIICHHS 1acTOMIYHOI (PYHKII cepllsd, MOJIIMIIYBaIACS
MPOILIECH peliakcallii JJiBoro nutyHouyka. Beeaenns komOinarii DL-mponaprinrminuay
Ta L-mucteiny mpu imemii-penepdy3ii roJOBHOTO MO3KY 30UIbIIYBAJIO BHKHWBAHHS
TBapuH uepe3 24 rox Ha 25%. Y TBapuwH, SKi OTPUMYBAIU EKAUCTEPOH [0
MojentoBaHHs  ¢GoKambHOI  imeMii-peniepdys3ii  TOJOBHOTO  MO3KYy, TMPOSBHU
OKCUJATUBHOTO Ta HITPO3aTUBHOTO CTPECIB Y MITOXOHIPISX cepls 3HA4YHO
3MeHITyBanucs. OTpuMani pe3yJabTaTH MOXKYTh OyTH BUKOPHUCTaH1 AJIs MOTIEPEIKEHHS
Ta KOPEKIli MOpYIIeHb KapAlOreMOJWHAMIKU, SKI BHHHKAIOTh Y MAI[l€HTIB TpH
IIIEMIYHOMY 1HCYJIBTI Ta penepdy3iiiHOMY MOIIKOJKEHHI F'OJIOBHOTO MO3KY ITiJI 4ac
TPOMOOIITUYHOI Tepanii.

KuarouoBi cioBa: uepeOpokapaiayibHuil CUHApOM, ¢oKadbHa imeMis-penepdysis,
KapA10reMoIJMHaMIKa, OKCUJATUBHUN Ta HITPO3aTUBHUI CTpec, Mponapruirmnul, L-

LUCTEIH, EKAUCTEPOH.

ABSTRACT

Sharipov R.R. Alterations of cardiohemodynamics under focal cerebral
ischemia-reperfusion and their correction. — Qualifying scientific work as a
manuscript.

Thesis for a candidate of medical science degree (PhD) by speciality 04.03.04
"Pathological physiology"”. — Bohomoletz Institute of Physiology NA S of Ukraine,
Kyiv, 2019.

The dissertation is devoted to the study of disorders of cardiohemodynamics
during focal cerebral ischemia-reperfusion and possibilities for their correction in rats.
In clinical practice, cardiac dysfunction develops during ischemic stroke and called
«cerebrocardial syndrome». Therefore, it is very relevant to study these functional
changes in cardiac function and possibilities for their correction or prevention. In the

dissertation, the model of focal cerebral ischemia and reperfusion of the middle
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cerebral artery territory — MCAO (middle cerebral artery occlusion), was used, with
the monofilament occluder 4/0 (Doccolcorp., USA). Ischemia lasted for 60 minutes
than reperfusion had been started. Systolic and diastolic cardiac dysfunction was
detected, both during ischemia and reperfusion. Focal cerebral ischemia was
accompanied by a decrease in stroke output and minute volume of blood circulation.
Secondary to derangement of processes of left ventricular relaxation, end-diastolic
myocardial stiffness and end-diastolic pressure parameters rose, a substantial increase
of active relaxation constant was detected. During the early period of reperfusion, it
also detected impairment of heart pump function and contractile activity of the
myocardium (deceleration of the maximum speed of pressure rise). Cerebral
reperfusion was accompanied by myocardial relaxation impairment, end-diastolic
myocardial stiffness remained high, and active relaxation constant was elongated.
Oxidative stress progression and nitrosative stress induction were demonstrated in
conditions of focal cerebral ischemia and reperfusion in mitochondria and cardiac
tissue homogenate. After preliminary co-administration of DL-propargylglycine and
L-cysteine to the animals, oxidative and nitrosative stress manifestations significantly
decreased in the heart. In conditions of focal cerebral ischemia and reperfusion,
preliminary administration of the above compounds promoted the preservation of heart
pump-function parameters; prevented cardiac diastolic function impairment, improved
left ventricular relaxation processes. In cerebral ischemia and reperfusion, co-
administration of DL-propargylglycine and L-cysteine increased the survival rate by
25% after 24 hours. Oxidative and nitrosative stress manifestations significantly
decrease in cardiac mitochondria in animals treated with ecdysterone before the
modeling of cerebral ischemia and reperfusion. The obtained results can be used to
prevent and correct the cardiohemodynamic disorders that occur in patients during
ischemic stroke and cerebral reperfusion injury during thrombolytic therapy.

Keywords: cerebrocardial syndrome, focal ischemia-reperfusion,
cardiohemodynamics, oxidative and nitrosative stress, propargylglycine, L-cysteine,

ecdysterone.
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BCTVYII

AKTYaJILHICTh TeMH

[memiynuii  iHcynbT (II) HamexuTh A0 HAWUOLIBII  TOKKUX  Qopm
1epeOpOBACKYISIPHUX  3aXBOPIOBaHb. lle 3yMOBIEHO BHCOKMMH ITOKa3HUKAMH
3aXBOPIOBAHOCTI, 1HBAJIIIM3AIllT Ta CMEPTHOCTI. Y CBITI I Mpo0jeMa € aKTyaJIbHOIO, a
JOCITIDKCHHST CHpsSMOBaHI Ha ii BupimeHHs € mupioputeTHuMu [1,2]. lmemiuxwii
THCYNBT — 1Ie «TJIo0anbpHa emigemMis». 3rigHo 3 ganumu BOO3, 3 2005 g0 2030 pokis
nporHo3yeTbest 30ubieHHs yactotu Il Ha 43,8%. Llg maTosorist mocigae Apyre micie
y CTPYKTYpl IPHUYMH CMEPTHOCTI Ta MepUIe MICLE — y CTPYKTYpl IPUYUH 1HBAJIIIU3ALII1
JIOpOCIIOro HaceneHHs OubinocTi kpaid [3]. LlopiuHo y CBITI B cepeTHbOMY (IKCYIOTh
16,8 muH. BumankiB I, e Ha 68 % Oiibmre, HikK B 1990 pomi [4]. 3a mporuoszamu
excrneptiB BOO3, skmio cutyaiiss He 3MIHUTBCA, TO y 2030 p. el mMOKa3HUK
craHoBUTHUME 23 MiH., a 7,8 muH. manieHTiB 3 Il MoxyTts momeptu. [IpubGiuszHo
77 mmH. oci0, skl nepeHecyTh II, OyayTh i1HBaligaMu, IO CHPUYUHUTH BEJIHUKI
COIllaJIbHO-€KOHOMIUHI BUTpaTH y CycniuibCTBl [5]. Lle moB’sa3aHO 3 «IMOCTapiHHAM»
HACEJICHHS IUJJAaHETH Ta PO3MOBCIOJDKEHHSM cepeJl JIOACTBAa (DAKTOpPIB PU3UKY
1epeOpOBACKYIIPHUX 3aXBOPIOBaHb, Ta Oe3mocepennbo 1I: aprepiambHOI THIIEpTEH3I],
JTUCHIIIIeMIl, IyKpOBOro sia0eTry, TimoAuHaMii, TIOTIOHOMAJIHHS Ta 3JIOBKUBAHHS
ayikoroJjiem [6].

Hns VYxpainu npobnema Il € nyxe aktyansHoro. Y 2015p. B VYkpaini
3apeectpoBano 96 319 punasakis 11, abo 274,0 Bunagku Ha 100 THC. HACEIEHHS, 3 HUX
33 % mpare3gaTHOTO BiKY, IO TEPEBUINYE IMOKAa3HUKU B €BPOIEHCHKUX KpaiHax
(200,0 BumaakiB Ha 100 ThC. HacenmeHHs). B 1inomy, B YKpaiHi 3a OCTaHHI JeCAThH
pOKiB 3axBoproBaHicTh Ha Il ctaHoBHUTH y cepeanboMy 260-300 wmmazakiB Ha 100 Tuc.
HaceleHHs. 30uIbleHHs 3axBoproBaHicTi Ha Il oOymoBieHo neMorpadiuHoro
cuTyalli€ro B YKpaiHi, 30kpeMa nocrapinasam HaceneHus (12 muiH neHcionepis, 27,9 %
NOMYJIALIi), Ta 3pOCTAIOYOI0 PO3MOBCIOJKEHICTIO BUIIE BKa3aHUX (DAKTOPIB PUBHKY
[7]. dBanamusate MiaH. ykpaidmiB (28,3 % HaceleHHs) XBOPIIOTh Ha apTepiaibHy

runeprensito, 18,1 % wnacenenns — Ha IXC T1a 15mma (3 % HaceneHHs) — Ha
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iykpoBuii miabet [8]. Takok Mae 3HaueHHs ypOaHi3allis HacEJICHHs, a K HACTIIOK —
TiMOAWHAMIS, 3JIOBKMBAHHS  aJIKOTOJIEM Ta  TIOTIOHOMATIHS, SKI  IIHPOKO
PO3MOBCIOIKEHI cepel HaceneHHs Ykpainu. L1 dakTopu, a Takox iX MO€IHAHHS,
BII3HAYAIOTBCSA  MPAKTHUYHO B  YyCiX TAIllEHTIB 13  1LepeOpOBaACKYJIIPHUMHU
3axBoproBanHsamu [9,10]. B koxHOro m’aroro mamienta, sikuii nepenic I, mporsrom
HACTYMHUX 5 POKIB € JYyX€ BUCOKAa WMOBIPHICTh PO3BUTKY IMOBTOPHOT'O 1HCYNBTY, IO
CTaHOBUTH YaCTOTY PEIHUIUBY MPUOIU3HO 5 % Ha pik [11].

OnuHier0 3 HAWBWKIMBIIMX TPOOJEM CydacHOI HEBPOJIOTII € Teparnis
yckiagHeHoro mepeoiry Il. YV mepmry depry, me cTocyeThes (PyHKIIIOHAIBHUX 3MiH
CEpLIEBO-CYAAMHHOI CHUCTEMH B TOCTpoMy Tnepional 1HCyapTy. CydyacHUM pIBEHb
PO3YMIHHS ITI€T TATOJIOTi TO3BOJISIE PO3IIISIAATH 1HCYJIBT HE TUIBKH SIK HEBPOJIOTIUHY,
aje 1 SIK MyJbTUIUCUUIUIIHAPHY NpoOsieMy, B KIi ceple 1 FOJIOBHUA MO30K MarOTh
JIBa B3a€MOIOB'I3aHUX AaCIEKTH: 3 OJHOrO OOKY — L€ 1HCYJBT, 11O PO3BUBAETHCS B
pe3yibTaTi 3aXBOPIOBAaHb CEpIis, 3 1HIIOTO — KapAlalbHAAUCPYHKIIS MPU TOCTPOMY
IHCYJBTI, sIKa CHpHs€ paHHIA cMepTtHocTi XBopux [12]. YV mepmmii wmicsiup 11
npuanHo 51 % BUMAIKIB JETANBHOCTI € YCKJIAJHEHHS O€3M0CEPEIHHOr0 BPaKeHHS
rOJIOBHOTO MO3KYy, 22 % BumankiB — pecmipatopHi iHdekmii, 12 % Bunaakips —
YCKJIQJIHEHHS 31 CTOPOHU CEPIEBO-CYAUHHOI CUCTEMH, SIKI 3a PIK 30UIBIIYIOTHCSA 10
28 % [13]. ¥V wmimoMy, y maIfi€eHTiB 3 IMIEMIYHAM IOIIKOKEHHIM T'OJIOBHOTO MO3KY
CMEPTHICTh BIJI KapAladbHUX MPUYUH TMPEBATIOE HAJl TAKOK OE3MOCepeHbO Bij
iHCcynbTy [14,15]. PantoBa cMepTh MOKe HACTYIUTH BHACHIIOK HU3KH TPUYHH, JIESKi
3 SKMX BCTaHOBJIIOIOTHCS MpH ayToncii (po3puB aHEBPU3MH, €MOOJIS JICTEHEBOI
apTepii, iHpapKT MioKapja), 1HII 3aTUIIAI0THCS HEBIIOMUMHU. BUIBIIICTh JOCIITHUKIB
BBaXKalOTh, IO II€, BIPOTIHO, PO3BUTOK (aTanmbHUX cepleBux aputMmiini [16].
Kapnianena nmucdyskuis npu I, ommcana O6mu3pko 60 pokiB TOoMy, 1 MOXKeE
NPOSIBJISITUCS Y BUIJISIAI PI3HUX BaplaHTIB MOPYIIEHHS CEPLEBOTO PUTMY, 3MIH Ha
SJIEKTPOKAPII0TpaMi, 10 PO3BUTKY TOCTPOTO 1H(DAPKTY MiOKapa, 0 OTPUMAJIO TaKOK
Ha3By IlepeOpokapaianpHoro cubaapomy (LKC) [17,18], mo cBiguuth mpo
HEPO3PUBHHUI 3B’S30K 1 B3a€EMO3AJICXKHICTh MO3KOBOT 1 CHCTeMHOT remMoanHamiku [19].

ToMy 3’scyBaHHS MeEXaHI3MIB TNOpYILIEHb CEPIEBOi MAISUIBHOCTI TpU TpomOO3i
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MO3KOBUX CYIUH € aKTyaJbHUM. 3 1HIIOTO OOKY, OCTaHHIM YacoOM, BKIUBUM IS
JIKyBaHHS TAaKMX XBOPHUX € 3aCTOCYBAHHSI PAHHBOTO TPOMOOII3UCY, TOOTO penepdy3ii
1IIeMI30BaHUX TKaHUH MO3Ky. A pernepdysis BCiX TKaHWH, y TOMY 4YHCHI, 1
IIeMi30BaHUX, CYNPOBOJKYETHCA I1X  TOMIKOPKCHHSM  BHACTIIOK  PO3BHUTKY
OKCHJIaTUBHOTO CTpecy 1, WMOBIPHO, TaKoXX 1 TMOpYHICHHSIM (yHKIII cepls.
[TomepemkeHss WX TMOPYIICHb, OE3YMOBHO, IyXK€ Ba)JIMBE ISl JIOCSTHEHHS
MO3UTHUBHUX PE3yJbTaTiB y JIKyBaHHI TaKUX XBOpPHX. TOMy BaXXJIHBO 3’sICyBaTu
HasBHICTh MOPYIICHb CEPIIEBOI AISIBHOCTI MpU pernepdy3ii TKAaHUH MO3KY Ta 3HATH

HIUISIXH 1X IMOIICPCIKCHHAI.

3B's130K po00OTH 3 HAYKOBMMH NPOrPaMaMu, IVIAHAMH, TEMaMH

Po6oTy BUKOHaHO B paMKax HayKOBO1 TEMATUKH BIIALTY (1310J0T1i KpOBOOOITY
Inctutyty @izionorii iM. O.0. boromonbus HAH Vkpainu: «BuBuenHs pomi
MITOXOHJIPIM B peaKIlisix CepIeBO-CYJUHHOI CUCTEMH MpPU Pi3HUX (YHKIIIOHATBHUX
cranax opranismy» (2010-2013pp.), Ne ngepxaBHoi peectparii 0107U005336;
«JlocnipkeHHs poJll CUTHAJIbHUX CIIONYK CIPKM B pEaKlisX CepLeBO-CYIUHHOI
CHCTEMH IIypiB TpU Pi3HMX cTaHax opraHizmy» (2014-2018 pp.), Ne nepkaBHOI

peectparii 0109U005359.

Merta i 3aBIaHHSA J0CJIiIKEHHS

MeTto10 poboTH O0YyJI0 BUBYEHHS MOPYIIEHb KapA10T€MOIMHAMIKH, JOCII1I>)KEHHS
naTodi310JOTIYHUX MEXaHI3MIB PO3BUTKY KapAialibHOI JUCPYHKINI B yMOBax
(doxkanpHOI imemii-penepdy3ii TOJTOBHOIO MO3KY Ta iX KOPEKLIs.

3aBIaHHA:

1. Hocmigutu BrumB (QokanpHol 1memii [I'M, MojenboBaHy OKIIIO31€H0
CepelHbOi MO3KOBOi apTepli, Ta HacTymHOi penepdysii Ha HACOCHY,
CKOPOTJIMBY Ta J1aCTOJIYHY (YHKIIT cepls y LIypiB.

2. Hocnmigutu BB ¢GokanbHol 1memii-penepdysii I'M Ha po3BUTOK

OKCHJIATUBHOTO CTPECY B MIOKap/Ii IIypiB.
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3. Hocmigutu BB (QokanpHO1 1memii-penepdysii I'M  Ha po3BUTOK
HITPO3aTUBHOTO CTPECY B MiOKap/Ii IITypiB.

4., BUBUMTH  BIUIUB DL-npomnapriarminuay  Ta  L-npcTeiny Ha
KapJIioreMoAMHaMIKY IITypiB B yMoBax (GoKalbHOI imemii-penepdysii ['M.

5. Jlocmiautu Ait0  €KOIMCTEPOHY Ha  PO3BHTOK  OKCHIATHBHOTO  Ta
HITPO3aTUBHOTO CTPECIB Y MITOXOHJIPISAX cepls IIypiB B yMOBaX (pOKaJbHOI

imemii-penepdysii I'M.

O0’ekT pociaimxkenHsi: ¢oxaiapHa imeMis-pernepdy3is TOJOBHOTO MO3KY Y
nypiB JiHii BicTtap, OKCHOAaTMBHMI CTpec, HITPO3aTMBHHUI CTpec, KapaiajbHa

TUCYHKITIS.

IlpeaMer goCHiIKeHHSI: TIApaMeTpU KapJiOTEeMOJWHAMIKH, TOKAa3HUKH
OKHCHOTO  MeTaboii3My,  aKTHUBHICTh  ()EPMEHTIB,  KOpEKIis  MOpYIIeHb

KapJ10T€MOJUHAMIKH.

Metoan pocaigkenns. dizionoriudi, 610XIMIYHI Ta CTATUCTHUYHI.

OtpuMani pe3yiabTaTd OOpPOOISIIM CTATUCTUYHO 3 BUKOPUCTAHHSIM IMPOrPaMHu
Microsoft Excel 2007 ta Origin 7,5. Ilpu 11b0My BIpOTIAHICT PI3HHUII CEpPEeIHIX
BenuuunH (P<0,05) Buznauanu 3a xkputepiem t Ctronenta. 3nauenHs P<0,05 BBaxanu

JIOCTOBIPHUMH.

HaykoBa HOBH3HA oJep:kaHuUX pe3yabTaTiB. OTpuMaHi pe3yJbTaTd IIOAO
3MIH HACOCHOi, CKOPOTJMBOI Ta AiacToiiyHOi (YHKINI cepis y IIypiB B yMOBax
dbokaspbHOi  1memii-penepdy3ii TOJOBHOTO MO3KY. BuHsIBIEHO 3MiHUM MapKepiB
OKCUJIATUBHOTO CTpECY, MIABUIIEHHS MyiB JAi€eHOBUX KoH'toraTiB (/IK) 1 masoHoBoro
nmianpaeriny (MJIA), mo cBimuuth nipo iHTeHcHudikarito [TIOJI y miToxoHapisx ceprist
nypiB 3 ¢GoKalbHOIO ileMicro-penepdys3iero TOJOBHOIO MO3Ky. Bmepiie BusiBiieHa
akTuBaiis 1HIynuoensHoro de novo cuuTely NO, 3poCTaHHS IMyJiB HITPO3OTIONIB,

30UTBINIEHHS AKTHBHOCTI apriHa3W, IMMJBUINCHHS MYIIB HITpaT- aHioOHIB, IO
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MIJTBEP/KYE 1HIYKIIO HITPO3aTUBHOTO CTPECYy B MITOXOHJAPISIX CepIs IIypiB 3
doxkanpHOIO imeMiero-pernepdysiero I'M. Bnepire mokazano, 1mo BBeeHHS KOMOiHAaITIi
DL-nponapriarainuay Ta L-tiucreiny nonepepKaio MOPYIICHHS
KapJiioreMoJuHaMiKu B yMmoBax ¢okanbpHOI imemii-penepdysii I'M. Ilpu 1upomy
3HIKYBAJIOCS KIHIIEBO-1aCTOJIYHA >KOPCTKICTIP MiOKapAa BHACIIIOK MOJIMIICHHS
IpOIeCy peNlaKcarlii JBOro IIIyHOYKa. Brepiie mMoka3aHo, IO EKIUCTEPOH —
MPUPOIHUIN aHAJIOT KaJbIUTPIONy, CYTTEBO 3MCHIITYBaB MPOSBH OKCHUIATUBHOTO Ta
nomnepekyBaB 1HAYKIIIO HITPO3aTUBHOIO CTPECY B MITOXOHAPISAX CepIs IIypiB 3
dbokanpHOMO 1meMiero-penepdysiero 'M. Takum yuHOM, OYJI0 TPOIEMOHCTPOBAHO, 1110
TOJIOBHUM  MAaTO(i310JIOTIYHUM  MEXaHI3MOM/HACIIJIKOM  LepeOpoKapaiaIbHOTO
curapomy (IIKC) € po3BHTOK OKCHIATHBHO-HITPO3aTUBHOI'O CTPECY, SIKUH MOXHA
MOTICPEIUTH CTUMYJIAII€I0 aHTHOKCHUIAAHTHUX BJIACTHBOCTEH OpraHi3My, 30Kpema,
3aMpoOINOHOBAHOK HaMM KOMOiHaiieo cnoiyk DL-nponaprinrminud — L-miuctein adbo

34 JOIIOMOI'OIO CIIOJIYKH POCIHMHHOI'O ITOXOKCHHA — CKIUCTCPOHY.

IIpakTyHe 3HAYEHHS OJep:KaHMX pe3yabraTiB. OTpuMaHi pe3yJabTaTH,
MalOTh HacamIepes, BaroMe TEOPETUYHE 3HAYEHHS, OCKUIbKA JalTh 3MOTY
chopmyBaTu YSIBJICHHS po naTo(i310J0T14H1 MeXaH13MH PO3BUTKY
1epedpoKapAIaIbHOTO CUHAPOMY, TOOTO mopylieHHs QYHKINT cepis npu (QokanbHii
imemii-penepdysii I'M. BusiBnieno, mo imeMis-penepdysis ['M cynpoBOKYy€eTbCA HE
JUIIEe MOPYLWEHHSIMH HAaCOCHOI, CKOPOTJIMBOI Ta J1acTONIYHOI (yHKLII cepus, a i
PO3BUTKOM OKHCHJIATUBHOTO CTpPECY, TNPUTHIYEHHSM KOHCTUTYTUBHOTO CHHTE3Y
OKCUIY a30Ty B MiOKapJl Ta MITOXOHAPIAX cepis 30kpema. [IpakThuHe 3HAUYEHHA
pE3yNbTATIB TMOJATAE Yy JEMOHCTpAIlil KOPEKIli MOpPYIIeHb Kap10reMOIMHAMIKH,
BIJIHOBJICHHSI CHUHTE3y OKCHUJY a30Ty, aHTHOKCHJAHTHIN Ta KapAlOMpOTEKTOPHIA il
koMOiHauii crnonyk DL-mpomaprinrmiuua — L-umcrein Tta exaucrepony. OTpumani
pe3yNbTaTH Hajgajdl MOXYTh OyTH BHUKOPHCTaHI B KIIHIYHIA MpaKTHI IS
npodiJaKTUKHU, TOMEPEKCHHS Ta JIIKyBaHHS IIOUIKOJDKEHHS MioKapjaa Tij dYac
1IIEMIYHOTO 1HCYJBTY Ta penepdysiiiHoro mnomkomkeHHss ['M, sk yCKIaaHEHHS

TPOMOOJIITHYHOI Tepallii HaIi€eHTIB HEBPOJIOTTYHUX BIJIIIJICHD.
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OcoOucTnii  BHecOK 3700yBaya. ABTOpOM MPOBEACHO IMOIIYK Ta
OOIPYHTYBaHHS TEMAaTUKH HAyKOBOTO JOCIIKEHHS, MpOaHali30BaHO JiTepaTypHi
JoKepena 3 oOpaHoro HampsMKy. [IpoBeaeHo  ¢yHKIIOHaNBHI, OlOXIMIYHI
JOCIIIJIKEHHS, TPOaHaNII30BaHO Ta Yy3arajJbHEHO OTPHUMaHI pe3yJbTaTh Ta iX
cratucTiyHa 00poOka. [lmaHyBaHHS TEMU HAYKOBOTO JOCIHIKCHHS, €KCIIEPUMEHTY,
1HTepIpeTallisi oJepXKaHUX pe3yJbTaTiB Ta (HOPMYIIOBAHHS BHUCHOBKIB ITPOBEIACHO
CHOUIBHO 3 HAyKOBMM KepiBHUKOM wieH-kop. HAH Vkpaimm a.m.H.,, mpod.
B.®. Carauem.  ExcniepuMeHTanbHl  JOCHIDKEHHS ~ BHKOHAHO  CIUIBHO 31
CHiBpOOITHUKaMM  Bigaury  ¢izionorii  kpoBooOiry  IHctutyty  (iziosorii
M. O.0. boromonbst HAH VYkpainu, ki € cniBaBTOpamMu OnyOJiKOBaHHMX Mpalb.
JlocnmikeHHsT TOKa3HUKIB  KapAloreMOJMHAMIKA Oyiu TpPOBEACHI CHUIBHO 3
H.C. Biaaury izionorii kpoBoobiry H.O. JlopodeeBoro, OioXiMivHI JOCTIKEHHS —
cnuibHO 13 c.H.c. A.B. Komtopy6oro Ta H.c. FO.I1. Kopkau. 3a y4actio cmiBaBTOpiB

nyOJiKaliii mpoBeeHO IHTEPIIPETAIII0 OTPUMAHUX PE3YJIbTATIB.

Anpo0auis pe3yJbTaTiB JucepTamii

PesynpTaT  MOCHIDKEHHST Ta OCHOBHI TEOPETUYHI TOJOXKEHHS Oynu
MIPEICTABIICHI Ta 0OrOBOPEHI Ha HACTYIHUX 3’13/1aX Ta KOH(PEPEHIIIsX:

1. VII Ilnenym VYKpaiHCBKOTO HAyKOBOTO TOBapHCTBa MarTodi3iofioriB Ta
HayKOBO-TIPAaKTUYHA KOH(EPEHI[IS 3a y4acTIO 1HO3EMHHX CIeIialicTiB «|HTerpaTuBHI
MEXaHI3MHU MaTOJIOTIYHUX TMPOLECIB: BiJ EKCIEPUMEHTATbHUX JOCHIIKEHb 10
kiiHiuyHOT pakTukm» (IlonTasa, 2018 p.).

2. ESC Heart & Stroke Conference, Berlin, Germany (25-26 ciuns 2019 p.) —
MOCTEPHA JIOTIOBI1/Ib.

3. 53rd Annual Scientific Meeting of the European Society for Clinical
Investigation (ESCI) Coimbra, Portugal (22-24 tpaBus 2019 p.) — ycHa J0TMOBIIb.

4. Heart Failure 2019 & World Congress on Acute Heart Failure, Athens,
Greece (25-28 tpaBus 2019 p.) — nmoctepHa JI0MOBI/Ib.

5. 20-#1 3’i3m VYkpaiHChbKOTO (hi310JIOTIYHOTO TOBAPHUCTBA 3 MIXKHAPOTHOIO

yuaactio, KuiB (27-30 tpaBus 2019 p.) — ycHa A0OTIOBIIb.
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IMyo6aikamii
3a Matepianamu aucepTaiii omyoiikoBaHo 11 HaykoBuX po0iT, y TOMy yuci
S crarelt y pekomenioBanux BAK Ykpainu axoBux xxypHanax Ta 6 Te3 10omoBiaei

Ha KOHTpecax, 3’i371axX, KoH(pepeHIIisaX.

CTpykTypa Ta 00CAr AucepTAauii.

Huceprariiiiina po6ota BukianeHa Ha 104 cTopiHKaXx MalIMHOMHCHOTO TEKCTY.
TekcT poOOTH BKIIFOYAE BCTYII, OIS JITEpaTypH, Marepiaid 1 METOIU JOCIIIKCHb,
YOTHPU PO3JUIM BJIACHUX PE3YyJbTATIB JOCTIIKEHb, PO3/III aHaJI3y Ta y3arajabHCHHS
pe3yNbTaTiB, BACHOBKH, CIIUCOK JiTeparypu. PoboTa micTuThk 6 Tabmuup, 39 pucyHkis,
3 dotorpadii. bibmiorpadiuanii mepenik BUKOPUCTAHUX JIKepesl BkIouae 231

HAyKOBY IpaLlo.
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PO3JILI 1.
OIJISII TITEPATYPU
1.1. CYYACHI YSIBJIEHHS ITPO MATOTEHE3 IIIEMIYHOT'O
[HCYJbTY

1.1.1. I'ocTtpa dokanbHa nepedpaibLHa ilieMis

VY npyriii monoBuHi XX CT, HEBpoJioTaMH OYJI0 3alpOTIOHOBAHO BU3HAUYEHHS
MO3rOBOTO  1HCYJIBTY: II€¢ TOCTpE TOPYIIEHHS MO3KOBOIO KpOBOOOITY, SKe
CYNPOBOJIKYETHCSA CTPYKTYPHO-MOP(OJIOTTYHUMHU 3MIHAMU B TKAHHWHI MO3KY 1 CTIHKUM
HEBPOJIOTTYHUM Je(ILUTOM, IO YTPUMYEThCS 24 roj. 1 OUIbIIe MICHA MOSABU MEPUINX
cumnTomiB  mopii. biabm  TouHimuM €  GOpMYITIOBaHHS:  IHCYJIBT — 1€
nepedpoBacKkyisipHa karactpoda, CHHAPOM IIBUJIKOTO PO3BUTKY CUMITOMIB Ta O3HAK
dokanpHOI YW TIOOATBHOI BTpPaTH MO3KOBUX (YHKIIH 3 HEBPOJIOTTYHUMH
CUMIITOMaMHU, 0 TPUBAIOTH 24 roi. 1 Ouibie abo MpU3BOAATH 10 CMepTi 0e3 1HIIOo1
BUAMMOI NpuuuHM 11 BUHUKHEHHs [20]. V jitepaTypi BUKOPUCTOBYIOTHCS HACTYIIHI,
MEBHOI0 MIpOIO, PI3HI MOHATTSA: roctpa (okaabHa IepedpaiabHa imemis, eMIdHuA
1HCynbT, 1H(apKT MO3Ky. ['ocTpa dokanpHa epedpasibHa imeMis — naTodizionoriybe
MOHATTS, IO XapaKTEepPU3YEThCS META0OJIYHMMHU 1 MATOXIMIYHMMHU IpOLECaMU y
BIIMOBI, Ha JIOKATBHUM JediluT Mo3koBOi Tmepdy3ii Ta CympoOBOIKYETHCS
BOTHUIIIEBUMHU HEBPOJOTIYHUMHU pO3JafamMu. SKIIO0 TMOpPYIICHHS HEBPOJOTIYHUX
GyHKLIH MHHAIOTh TPOTATOM mepimux 24 rop micid iX BUHUKHEHHS, J1arHOCTYIOTh
TPaH3UTOPHY IimieMiuHy araky. Koim cCTilika HEBpOJOTiYHA CHUMITOMATHUKA
3QJIUIIAETHCS TTOHA 24 TOIMHY, CTaH BU3HAYAETHCSA SIK 1IIEMIYHUHN 1HCYIIBT.

[HdapkT MO3Ky — MOpPQOJOTIYHHM TepMiH, (OPMYETHCS SAKIIO MO3KOBUMN
KpPOBOTIK y NEBHIA AUISHIII MO3KY NMaJa€ HUXKYE HUKHBOTO imeMiyHoro nopory (10
M1/I00 T peyoBUHU MO3KY 3al XB) Ta XapaKTEpHU3y€EThCs 3arnOEIITI0 HEMPOHIB 1 KIITHH
Hepormii. Lleit Tepmin 3ampornonyBaB ydenb Bipxosa J. Cohnheim y 1879 p. [21].
CyyacHi METOAM JOCHIKEHb JaJld MOXKJIMBICTh BUBYUTHU LiepeOpaibHy iIIeMit0 Ta il
MaTOT€HE3 Ha MOJIEKYJSIPHOMY pPIBHI Ta CHOPUSUIA PO3POOIl KOHIICMINN MaTOTeHE3y

1IeMiyHOro 1HCYNIbTy. O/lHa 3 MPOBIJHUX, 11€ — KOHIIEMLIS MOPOrOBOIr0O 1MIEMIYHOTO
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KpOBOTOKY. [lopir BU3HAYa€ThCSI KPUTUUHO HU3BKUM PIBHEM MO3KOBOT'O KPOBOTOKY
(MK) 1 mHemocTaTHIM HAJXO/HKCHHSIM KHCHIO JIO HEWpOHIB Ta HeWpormii. VY
(b1310JI0TTYHUX YMOBAX KPOBOTIK CipOi peYOBHUHHU TOJI0BHOTO MO3KY — 80 Mi1/100 r 3a 1
XB, y Oumiii — 20 mur/100 r 3a 1 xB. Lle HEOOXiAHO IS HAAXOIKCHHS KHCHIO, TJIIOKO3U
Ta 30€peKEeHHS EHEPreTUYHOro CyOCTpaTy MO3KY, HOPMaJbHOTO (YHKI[IOHYBaHHS
HEHPOHIB, MATPUMAHHS 1X iHTErpaTUBHUX (QYHKIIIH [22].

3a yMOB rocTpoi ¢okaiapHOI imeMii MO3Ky, B 3aJeXHOCTI Bix piBHI MK, mae
MicIle KackajJ MeTaOoJIYyHUX TMOpYyIIeHb: IEepBUHHA peakilis BHUHUKAE Yy pasl
smenmenHs MK nHmwxkde 55 mi/100 © pedoBHMHM MO3KY 3a 1 XB 1 TPOSIBISETHCS
NOpPYLIEHHSM cuHTe3y Ou1Ka; 3MeHeHHs: MK Hmkue 35 min/100 r pedoBUHM MO3KY 3a
1 xB cTuMyIr0€ aHaepoOHUH riaikoi3; 3a ymoB 1o MK uuxue 20 mi/100 T pedoBuHU
MO3Ky 3a | XB. BUHMKAE HQUIMIIKOBE  BUBUIBHCHHS  30y/KyBadbHUX
HEUPOTPAUCMITEPIB 1 MOPYIICHHS €HEPreTUYHOro OOMiHY; 3MeHIIeHHsT MK Huxue
10 v/100 T peyoBMHM MO3KYy 3a 1 XB. BHUKJIMKAE€ AHOKCHUYHY JEMOJIAPU3AIIIIO
MeMOpaH, UUTOTOKCHYHHA HAOpSIK MO3KY, HE3BOPOTHI YIIKOJKEHHS HEHWPOHIB 1
KIITHH HeHporiii — Hekpo3 1 amonto3 [22]. BuaindtoTe HoOpir yrpatu eleKTPHYHOT
¢byHK1ii HeHpoHIB a00 BEpXHIN 1MIEMIYHUN MOPIr — KpoBOoTOK MmeHmie 20 mi/100 T
pPEYOBMHM MO3KY 3a | XB. 3a ITMX YMOB NPHUIHUHSIETHCS CICKTPUYHA AKTHUBHICTH Yy
KIITHHAX KOPH, 3MEHIIYEThCS aMIUTITyJla BUKIMKAHUX IOTCHIIATIB 3 JUISHKH
(b okanbpHOI 1111eMil, HOPYIIYETHCS CHHANITUYHA NIepeiaya, MOPYUIY€eThCs LepeOpabHUMA
MeTabomi3M  KucHIO (3HMKyeTbes g0 2,0-2,5Mn/100r 3a 1XxB.) Ta TJIIOKO3M
(3amxyeThest 10 2,0 Mur/100 1 3a 1 xB.). e mpu3BOANTH 10 PO3BUTKY ilIeMii TKAHHUHU
MO3KYy, CTIAKOrO, aje 3BOPOTHOTO HEBPOJIOTIYHOTO Jedinuty. Ko Mo3KoBa
nepdy3is TPOJOBXKYE 3HUKYBATHUCh HIDKYE TMOpOra EJIEKTPUYHOTO ypaKeHHS
HelpoHiB (Hmwkue 10 Ma/100 r pedyoBUHM MO3KYy 3a 1 XB.), TO MOCHJIEHA €KCTpaKLis
TKaHUHOIO KUCHIO, 110 40-50 %, 3 apTepianbHOi KPOBi, YaCTKOBO KOMIIEHCYE AeHILUT —
mizepra nepdysis [23]. Tlepuri 1-6 rox. 1e momomarae miATPUMYBaTH MeTaOOIYHMIA
pIBEHb KHUCHIO Ta TJIIOKO3M, 3amo0irarouv pO3BUTKOBI 1HGApPKTY MO3Ky. Y pasi
BiIHOBJNIEHHST Tiepdy3ii B mepmn 6 roj AUISTHKA imeMii MOXe 3a3HaTH 3BOPOTHOTO

pPO3BUTKY — imeMiuyHa TeHymMOpa, abo x Qgopmyerhcs iH(ApKT MO3Ky. BusHaueHHs
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BEPXHbOT'O 1 HWKHBOTO IIIEMIYHUX TOPOTiB Jajl0 MOXKIMBICTh C(OpMyIHOBaTH
KOHIICNIIiF0 imeMigyHoi HamiBTiHi (iSchemic penumbra), MeoBoi JUISHKH 3
kpoBoTokoMm MeHme 20-18 mui/100 1 3a 1 xB. [24]. ImemiuHa HaMiBTIHB — 1€ AUISHKA
1IIEMI30BaHOI, aje >KUTTE3AATHOI TKAHMHU MO3KY, sIKa OTOuYye 30HY 1H(GAPKTHOTO
Aapa, 1Ie TKaHWHA y CTaHl (PYHKIIOHAJIBHUX MOPYIIEHb, KPOBOTIK SKOi 3 BIAMOBIIAE
«vizepHi» nepdysii. 3HmwkenHs MK menme 10 mi1/100r 3a 1 xB. BBaxaroTh
KPUTHYHUM TOPOTOM JJIi HE3BOPOTHOTO TMOIIKO)KEHHS HEHWPOHIB 1MIEMIYHOI
namiBTini [21]. Ha mi cramii NOpUTrHIYYeThCA METa0OMI3M Y MITOXOHAPIAX 1
CTUMYJIIOETbCSI MaJIO€(DEKTUBHUN aHAEPOOHUN NUIAX PO3IICIUICHHS TIIOKO3H, SIK
HACJII0K — IIIBUILEHHS PIBHS JAaKTaTy Ta PO3BUTOK 103a- 1 BHYTPIIIHbOKIITHHHOIO
anua03y. 3HAYHO 30UIBIIYETHCS YTBOPEHHS BUIBHUX PAJUKAIIB Ta 30Yy/HKyBalbHUX
€K3alTOTOKCHHIB, HOPYIIYETHCS (DYHKIIISI IOHHUX HACOCIB 1 KIIITUHHUX MEMOpaH.
[cHytoTh pi3HI TAXOAM A0 Kiacu@IKalii 1MIEMIYHUX TOCTPUX MOPYIICHb
Mo3koBoro kposoobiry (I'TIMK) [21]:
— 3aJIeXHO B TeMIy (JOpMyBaHHS 1 TPUBAJIOCTI HEBPOJIOTTYHOTO AEDILHUTY;
— 3 ypaxyBaHHSIM €T10JIOTIYHUX YUHHUKIB;
— TaTOoreHeTUyHa Kiacudikaiis iH(papKTy MO3KY;
— KIIHIYHA Kjacu@ikaiisa 3 ypaxyBaHHsM kputepito J.Bamford Ta cmiBaBTOpiB
(1991);
— 3 ypaxyBaHHSM CTYIEHS TSHXKKOCTI XBOPUX Ha 1IEMIYHHUM 1HCYJIBT.
3anexxHo Big TeMiy (OpMYBaHHS 1 TPHUBAJIOCTI HEBPOJIOTIYHOTO AEIIIUTY
Kowmirer excrieptiB BOO3 13 cynuHHOI maTojorii MO3Ky pPEKOMEHY€E BHAUIATUA TakKi
kiiHIYHl Qopmu imemiunux ['TIMK: Tpan3utopHi 1memMiyHi aTtaku; MPOJIOHTOBaHI
irreMiuHi ataku 31 38B0poTHUM po3uTkoM (Prolonge dreversible Ischemic Attaks), a6o
Maymi  iHCYART (MInor stroke); mporpecyroumit imemivHuid iHCYIBT (Stroke-in-
evolution); 3aBepieHunii (ToTaabHUIA) imeMiYHUHN 1HCYIIBT (MAjor stroke).
CydacHi  JOCSTHEHHsST ~ aQHTIOHEBPOJIOTIT  CBiYaTh  MPO  ETIOJIOTIYHY
reTEePOTreHHICTh imeMidHoro iHCynbTy. 3a kpurepismu TOAST (Trial of ORG 10172

in Acute Stroke Treatment — mocaiKeHHS HU3BKOMOJIEKYIIIpHOTo Tenapunoiny Org
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10172 B Tepamii TOCTpOro 1HCYJbTY) BHAUISIOTH TakKl €TIOJOTIYHI YHMHHUKH

imeMigHoro iHCynbTy [25]:

— Omu3bko 20,9 % iHdapKTiB OB s3aH1 3 MAKPOAHTIONATISIMU (BEJIHKI apTepii), 3 AKUX
noHaa 50 % sBISIIOTE COOOIO0 CTEHO3W Ta OKJIIO31i eKcTpa- abo 1HTpaKpaHiaIbHUX
CYIVH;

— MpUYUHOIO 25,6 % THCYNBTIB € KapIIOT€HHI eMOOTiT;

— 5% BuNaAKIB YCIX IMIEMIYHUX I1HCYJBTIB 3yYMOBJIEHI MIKpOaH-TiomarisiMu (Maini
CYyIMHH), IO CHOPUYMHSIOTH PO3BUTOK JaKyHapHUX 1H(ApKTIB 3 (HOpPMYyBaHHIM
IpiOHUX OCEPEKiB HEKPO3y BIIMOOKHX BiAALJIaX TOJOBHOTO MO3KY;

— vy 3,5 % BumajakiB BUSBIISIETHCS 1HIIIA €TIOJOTIS IHCYNBTY;

— vy 6,9 % 00cTe:)KeHUX TPUYMUHHU 1IIEMIYHOTO THCYJIBTY KOHKYPEHTHI;

— yacto (22,7 %) npu4uHHA PO3BUTKY IHCYJIBTY HE BJIA€THCSA TOUYHO 3’ CYBaTH.

[latorenernuna kiacuikamis XapakTepU3ye MEXaHI3MHU PO3BUTKY 1IIEMIYHHX

I'TIMK, nokaizaiiito ocepesiky ypakeHHs, Horo po3mip [26]:

— TEpUTOPIAIbHUNA 1H(QAPKT, 3yMOBICHH TPOMOOTHYHOIO ab0 TpOMOOEMOOIIYHOIO
3aKYMOPKOIO BEJIMKOTO AapTepiaiIbHOTO pycjia; HEBPOJOTiYHA CHUMITOMATHKa
BIJIMOBIA€ YPaXKEHHIO OCHOBHUX CYJIMHHUX OaceiHiB,

— 1H(pApKT y KIHUEBHUX TUIKaxX BEJIHMKUX apTepiil MO3Ky ab0 B «MEXOBUX 30HAXY,
BACKYJISIPU30BAHHUX JUCTATBHUMU apTePIsIMU MAJIOro Kajaiopy 13 CYCIIHIX CyTMHHHUX
OaceiiHiB; MPUYMHOIO BUHUKHEHHS IbOTO BapiaHTa 1HGAPKTY 3Ae0UTBIIOTO €
3HWKEHHS 1ep]y31HHOro TUCKY, TOOTO TeMOANHAMIYHUN YMHHUK;

— JIaKyHapH1 1H(QapKTH y AUISHII Tajamyca, BHYTPIIIHBOI KallCyJH, CTOBOypa MO3KY
abo B OUI peYOBHHI TMIBKYJb BEJIMKOTO MO3KY; 3yMOBIICHI JIOKAJIbHUMU
MOPYIICHHSIMA KPOBOTOKY B JIUISHIII MIKpOAHTIONATI y pa3l apTepiajibHOi

riNepTOHIi, IIYKPOBOTO /11a0€Ty.
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1.1.2. IlaTodiziosoriuyni MexaHi3Mu ilmeMi4YHOr0 MOMIKOAKEHHS TOJIOBHOIO
MO3KY

[Tarodizionoriuni 3MiHM, 10 BIAOYBalOThCA TMPU 1IeMii, Ha3WBAIOTHCS
1ImeMiyHUM KackajaoM. [latoGioxiMiuyHa CYTHICThH IIMIEMIYHOTO KacKajay IOJsrae: y
3HIKEHHI JoctaBku O, Ta Tmoko3u, 3MeHmieHHI Hanpyrn CO,; HeraiHOMY
posmeruieHHl AT® nnsa 3abe3neueHHs KIITHH B eHeprii (TpuBae 2-4 XBWIMHH ITiCIIS
MOBHOI 1meMii); BUKOpHUCTaHH1 (hochoKpeaTuHiHy, piBEHb SKOTO B MO3KY B 3 pas3u
Ooinpmmii, HDK AT®; 3HWKEHHS BHYTPIIHBOKIITHHHOTO pH 1 mepexomi Ha
aHaepOOHMI TIIIKOJI3, 10 MPU3BOAUTH JI0 IMIJABUIIEHHS BMICTY MOJIOYHOI KHCJIOTH,
NEPETBOPEHHI TPUBAJIEHTHOTO 3alli3a y JBOBAJICHTHE (32 JOMOMOIOI0 JIAKTaTy), IIO0
CIpHsi€ YTBOPEHHIO BUIBHUX PAJAMKAIIB Ta OKUCJICHHIO JIII/IIB KIITUHHUX MeMOpaH;
NIJBUILIEHHI PIBHA 30YKYIOUMX aMIHOKUCIOT-HEUPOTPAHCMITEPIB -TIyTamary Ta
acrmaprary [27]. ['myramat 3B’s13yeThcsi 3 ioHOTpormHUME perienitopamu N-metwi-D-
acriaptaty (NMDA) 1 a-aMiHO-3-T1ApOKCH-5-MeTHII-4-130KCa30JIPOIIOHOBOT KUCIIOTH
(AMPA) (iGluRs), 1110 3HaYHO ITiIBHIIOE BXiJl KAIBIIIO B KIITHHY. KambIliii akTHBY€
docdoninazu Ta nNpoTeazu, sIKi pO3MIEIUIIOITh BHYTPIIHBOKIITUHHI Ta MeMOpaHHI
oinku [28]. Takox riyramat crpusie BxopkenHio B kinituny Na, Cl, H20. Acnaprar
BriuBae Tiibkn HAa NMDA-penentopu. Bucokuil BMicT Kanbliito, HaTpito Ta AJ{D B
KIITUHAX CTUMYJIOE€ HaJMIpHE YTBOPEHHS BUIBHUX paJUKaIiB Ta Jerpajaliiio
riNOKCaHTUHY. PeakTuBHI (opMH KHCHIO O€3M0CEpeIHbO MOUIKOMKYIOTh JIMIAH,
O1JIKM, HYKJIETHOBY KHCIIOTY Ta ByryieBou [29]. BoHrn 0co0aMBO TOKCHUYHI IS KITITHH,
OCKIJIbKM aHTHOKCHIAHTHI ¢epMeHTH — cynepokcumaucmytasza (COJl), karanasa,
IJIyTaTIOH Ta MEXaHI3MHU BHKadyBaHHs (o-Tokodepoin, BitaMmiH C), 3aHaATO MOBUIbHI
JUTsl KOMIIeHcallli BUPOOHUIITBA PEAKTUBHUX (POpM KHCHIO. BHacmiiok HaaMipHOTO
YTBOPEHHSI  BUIBHUX  paJuKaliB BIIOYBA€TbCS  IHAYKOBAaHAa  aKTHBALiA
miToxouapianeHoi mopu [30], aktuBaiis kackaay Jinokcurenasu [31], akTuBarii
nomiADP-pr6o3noi mosimepasu [32] Ta mocHWICHHS 10HHOrO aucOanaHCy dYepes
BTOpPHUHY akTuBallito kaiblieBux kaHaiis (TRPM) [33]. Kpim Toro, peakTuBHi popmu
KHCHIO Ta a30Ty TaKOX MarOTh MOTEHIaT MOAMQIKAIil eHI0reHHUX (PYHKIIINH O1IKIB,

AKI MOXKYTb OyTH He#ponporektuBHuME [34]. V mepioa Big 24 mo 72 roauH micis
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imeMii (opMy€eThCsl BIACTpOUYEHA HEUPOTOKCHUHICTh. TpuBasa aktuBaiiss NMDA-
pENEenTOpiB MIATPUMYE BXO/DKEHHIO B KIITHHY 10HIB KaJIBIIFO, BHACIIJOK YOTO
MPOJIOBKYIOTh aKTUBYBaTHCs (docdoninazu, mporeasu. 3O0UIbIIYEThCS YTBOPEHHS
apaxiJIOHOBOI KMCJIOTH Ta BUIBHUX PAIUKaIIIB, 110 MPU3BOIUTD O OKHUCICHHS JIIIIIB.
Ockinpku 3amacu  AT® BHCHaxeHI: MOUIKOMKeHa (YHKLIA HATpid-KadieBoi
AT®3anexHoro Hacocy, BHACIIJIOK YOro 10HU HATPIIO W XJIOPY BXOJATH y KIITHHY, a
10HM Kamito BUXOMATh 3 Hei. [linBUIEHHS piBHA BHYTPIIIHBOKIITUHHOTO KaJbIIiIO
aktuBye ¢dochomimazu Aj, A, 1 C, 1m0 OPU3BOAWTE J0 TIAPOTIZY MEMOpaHHUX
dbocdomimiaiB 1 BUBUIBHEHHS BUIBHUX JKUPHHUX KHCJIOT. ApaxiJJOHOBa KHCJIOTa
MEeTa0oJII3y€eThCd A0 MPOCTarjlaHAuHIB Ta TpoMmOokcaHny A, (4epe3 NUIIX
[IUKIIOOKCUTEHA31), JIEHKOTPIEHIB (Uepe3 NUIAX JIMOKCUTeHA3M), $IKI IMOCUIIIOIOThH
uepebpanbpHy imemito. TpomOokcan A, 1 TpocTarflaHIWHU, IO YTBOPWIKHCS 3
apaxiJOHOBOi KHUCJOTH, MAIOTh MOTY>KHI CYJIMHO3BYXYBaJbHI BIACTUBOCTI Ta
COPUSIOTH arperaiii TpOMOOIMTIB, BUKJIMKAIOTH IMIEMII0 ¥ 3ady4yaroTbCs 0
MexaHi3My — penepdys3iiiHoro  momkopkeHHa.  CymnepoKCHIHI, MEePOKCHAHI i
T1APOKCHIIBHI PaguKaId MPHU3BOJATH J0 MEPOKUCHOTO OKHMCIICHHS JIIIJIIB B CepeIrHI
MeMOpaHu HepBoBoi kiiTuHH. lle momkomkye QyHKIli MeMOpaHU W BUBUIBHIOE
TOKCUYHI TOOIYHI TPOAYKTH (aJIbJEriav), MO0 MNPU3BOJATH A0 HAOPSIKY KIITHH,
MOPYIIYIOTh TPOHUKHICTH reMatoeHIedaniyHoro 6ap’epa, COpUUMHSIOTH 3alaJCHHS.
CynepokcuaHi pajavkaid cami o co0l MOXYTh (pOpMyBaTd 3amajbHy BIJINOBIJb 3
YTBOPEHHSM CyIWHHHX TpoMmOiB [27]. 3pemroro, i MyJIbTUMOAANBHI KacKau
MPU3BEYTh 0 CKJIAIHOT CyMiIlll HEHPOHAIBLHOI CMEPTI, 110 BKJIFOYAE HEKPO3, aloInTo3
ta ayrodariro [35].

He3Baxatoun Ha Te, 10 BIAHOBIEHHSM Tmepdy3ii MOXKHA «BPATYBATH»
KUTTE3AATHI KJIITUHU 1IIEMIYHOI HAMIBTIHI TOJOBHOTO MO3KY, pernepdysis Moxe
BUKJIMKATHU pernepdy3iiiHe NOMKOKEHHS KIITHUH. [HO/I BOHA TPU3BOIUTH 10 O1IBIION

TKaHUHHOI aJibTepallii, HiXx 11 BiaACyTHICTh [36].
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1.2. PEHNEP®Y3IMHE NOIIKO/JXEHHS 'OJIOBHOI'O MO3KY TA
CEPIA

BignoBnenuam  mepdy3ii MOXHA — «BpATYBaTH»  JKUTTE3JaTHI,  ajie
(GyHKIIIOHAILHO HEMOBHOIIIHHI KJIITHHM 1mIeMidHOi HamiBTiHI. He3Bakaroum Ha 1ie,
penepdy3is MOXKe CyNpPOBOKYBATUCS 1 3ryOHOIO JI€I0 — BUKIMKATH pernepdysiitHe
VIIKOJ/I>)KEHHS TKAHUHU MO3KYy. Ha Mojiensix 1HCynbTy Ha TBapuHax OyJI0 MOKa3aHo, 110
iHOMI penepdy3is MNPU3BOAUTH 0 OUIBIION0 TKAHMHHOTO MOIIKOKEHHS, HIK 11
BiJCyTHICTD [36].

Tounuil MexaHi3M PO3BUTKY penep@y3idiHOTO YIIKOIKEHHS TKAHUHU MO3KY
NOKM IO OCTAaTO4HO He 3'sicoBaHuil. lle Moke OyTH mOB’sA3aHEe 3 HAJIMIIKOM
OCMOTHUYHO aKTUBHHUX PEYOBUH, BOJH, BUTLHOPAIUKAIHbHIUM OKUCHEUHSAM, BUIIICHHIM
TOKCUYHHUX JIJIS1 CHIOTENIaIbHUX KIITHH pedoBHH [37].

VYpaxkeHHs] €HI0TENII0 CYJIMH IPU3BOAUTH 10 HAOPSAKY OTOUYHOUMX TKAaHHH a0o
PO3BUTKY TreMoparii, MNOpYLIeHHs reMaToeHuedanituyHoro Oap’epa. IloBepxHs
€HJOTENII0 3MIHIOE CBOI AHTUKOArYyJSHTHI BJIACTHBOCTI Ha MPOKOATYJISHTHI.
[TocunroeThest aaresist TEUKOLUUTIB, TPOMOOIUTIB, MPOrPECYIOTh MIKPOLUUPKYISTOPHI
nopyieHss. Lle mpu3BoauTh 10 po3BUTKY ()EHOMEHY HEBiTHOBHOTO KPOBOTOKY (NO-
reflow phenomenon).

VYyacTh KIIITUH 3amalieHHs] BHACIIOK €KCIIpecii perenTopiB aare3ii, akTUBAIlis
nyja 3amajJibHUX  MOJIMOP(MHOSICPHUX  JIEHKOLMTIB, MOTpAIUITHHS 1X Ta
IMyHOPEAKTUBHUX KJIITUH 13 BHYTPIIIHBOCYAMHHOIO pycia B JIUISHKY 1H(APKTHOTO
aqpa, 1e AyXKe Ba)UIMBI MATOJOTIYHI MPOIECH, SKI MOXYTh IMOCHJIIOBATH PEAKIIIIO
ACEeNTUYHOrO JIOKAJIbHOTO 3alalIeHHs, aKTHBALll0 aronTo3y. AKTHBalli KIITUH
3aMajeHHs. MOK€ MPHU3BECTH 1O JOAATKOBOIO TKAHMHHOIO IMOIIKO/DKEHHS Yepe3
BUJIIJIEHHSI PEAKTHUBHUX (OPM KHUCHIO, SIKI MOCWIIOIOTH OKCHUAAHTHHUI CTpeC KIITHUH
[36]. Penepdyszis 3yMOBiIIOE MiABUIICHHS MApIiaJibHOTO THUCKY KHCHIO, 301IbIIY€E
KOHIIGHTPAI[II0 TOKCHMYHUX BUIBHUX PpaJUKAIB — MPOAYKTIB TMEPOKCUIHOTO
okvMCHEeHHs. OKCHUAATUBHMM CTpec Ta eHJoTeiadbHa JUCQYHKIISE € OCHOBHUMH

MeXxaHi3MaMu# pernepdy3iiHOro MOIIKOHKEHHS TOJIOBHOTO MO3KY Ticis irremii. [38].
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BinbHi paaukanu, 30KkpeMa CynepoKCUAHUN aHIOH, B3aEMO/IIE€ 3 OKCUIOM a30Ty,
10 MTPU3BOIUTH IO YTBOPEHHS TOKCUYHOTO PAJANKATy MEPOKCUHITPATY, SKUH TTOCHITIOE
MOIIKOKEHHS KIIITUHHUX CTPYKTYp [39].

OKuCHUI CTpec CIOCTepIraeThCsa MpH 1ImeMii, OJHAK OUIBIIO MIpOI BiH €
HACJIIKOM MOJaNbINoi pernepdy3ii, Koau BigOyBaeThCs BUCHAKCHHSI aHTHOKCHIAHTIB.
BBakaeTbcs, 110 BHACHIIOK I[LOTO PO3BUBAIOTHCS MOPYIIEHHS (YHKIIT MEMOpaHHHUX
CTPYKTYp, SIKI MPU3BOJATH A0 TPUBAIOI HEBPOJOTIYHOI AUCHYHKIIT, HE3BAKAIOUU Ha
BigHoCcHY 30epexenicTh JIHK saep netiponis [40].

B po3Butky imemiyHo-penepdy3iiHUX YIIKOIHKEHb TOJIOBHOIO MO3KY OKCH]T
azoty (NO) 3aiimae BaxxJIMBE MicCIle, 1€ JOBEIM JOCHIIPKEHHS OCTAaHHIX JECATHIITH
[41].

Edektn NO B oprasizMmi peami3yroTbCid LUISIXOM METadoJi3My B TpPbOX
OCHOBHHX peakuisax: 1) 13 CyNepOKCHUIHUM PaJUKajIOM 1 JIMNIAHUM MHEPEeKUcoMm; 2) 3
OlIKamMu, 10 MICTATh T€MOBE 1 HETEMOBE 3aJ1130; 3) 3 TiOJaMH 1 BTOPUHHUMH aMiHaAMHU.
Cunre3oBanuil y kmithHi NO ayxe IIBHJIKO 3B’A3y€TbCS 31 CBOIMHU KIITUHHUMU
MIIIEHSIMU, SKUMHU € 3aJ1130BMICHI ()EPMEHTH 1 OUIKHM: TyaHUnartnukiasza, Baacae NO-
CHHTa3a, reMOrJIO01H, MITOXOHIpianbHI (hepMeHTH UKITY Kpebca, hepMeHTH CHHTE3y
oinka i JIHK [42, 43].

Oxcun azory, cuHTe3oBaHuil pisHUMU TunamMu NOS, BUKOHye pi3HI (DyHKIIII.
AxtuBanisa esgotemianbHoi NOS crnocrepiraeTbcsi OpH  MIABUIIEHHI I[BHAKOCTI
KPOBOTOKY (Hampyra 3CyBy) IiJ 4ac roctporo (i3suyHOro HaBaHTakeHHs [44].
Ennoremansaa mpoxaykiis NO 3axuiae opra”i3m Bij TrinepreHsii, TpoMOO03iB,
CIa3MiB CyJMH, BUIbHOPAIUKAIBHOTO yIIKoKeHHsS. Excnpecis iNOS npu3BoauTth 10
rineprnpoaykyBands NO 1 #ioro Tokcuuaux popm. Y takomy Bunaaky NO mpoaykye
MIKpOTJIis 1 edkoruTH. [45].

Hetiponanbaa NOS Biairpae nepiiodeproBy poJib MpH 1IeMii TOJTOBHOTO MO3KY.
nNOS y M03Ky 30cepe/keHa B TIIyTaMaTepriuHux rpaHyispHux kimituHax 1 TAMK-
EpriyHuX KOP3MHYACTHX KIIITHHAX MO304YKa, Y HEHpPOHaX KOpH MO3Ky. BBakaeThbcs,
mo NOS-BMICHI HEWpPOHHM MO3KY TMPOSBISIIOTH IIJIBUIIEHY PE3UCTEHTHICTH 0

IIKIJJIMBAX BIUTMBIB, OCKUIBKH BonoAitoTh HAJI®H-miadbopa3sHOO aKTHUBHICTIO.



27

HAJI®H-niadopa3za - HeoOXigHUN KOMIOHEHT JjaHIrora yrBopeHHs NO B HelpoHax,
TJIi{, KIITUHAX CyJIWH MO3KY, BOHA BIAIrpae 3Ha4Hy poJib Y MEXaHi3Max BiINOBIAl Mpu
immemii-penepdysii rooBHoro Mo3ky [46]. ®epmentraruBuuii cuaTe3 NO 3HUKYETHCH,
SKIO Hampyra KucHiO mnazae Huwxkde 30 mm prt. cr. [47]. [lounHae aKTUBYBAaTHUCh —
HITpUTpeayKkTa3Huil nuisix yreoperass NO B oprani3mi. [Ipoaykysanus NO B mpotieci
HITpUTpeaykTa3Hoi peakuii B 1000 pa3iB Buie iHTeHCUBHOCTI NO-CHHTa3HOI peakiii
[48]. [edimuT KMCHIO — YWHHHK, SKHH 3a0e3nedye akTHBHY pOOOTY
HITPUTPEAYKTA3HUX CUCTEM 3 T€MBMICHUMH O1JIKaMH — T'eéMOTJI001HOM, MiOTJIOO0IHOM,
IIUTOXPOMOKCHIa3010 1 I1uToxpomMoM P-450. Kucenp 1HriOye HITpUTpPEIyKTa3HY
aKTUBHICTh TEMBMICHHUX O1UJIKIB, a 1IeMisl 1 PYHKI[IOHAIIbHE HABAHTAXEHHS aKTUBYIOTh
UK okcuay a3oTy. Onnak BigHOBIoBaTH 10HM NO2 - B NO MOXYTh JHIIE
BIIHOBJIEHI (QopMU TeMBMICHUX OlIkiB. ToMmy HaWBaXIMBIIIUM KOMIIOHEHTOM
HITPUTPEIYKTA3HUX CUCTEM € EJIEKTPOHHOJOHOPHI CHUCTEMH, WIO 3IHCHIOIOThH
BIJIHOBJICHHS T€MOTJI001HY, MIOTJI001HY, IUTOXPOMOKCHA3H 1 uToxpomy P-450.

AKTHBalllA HITPUTPEIYKTA3HOTO KOMIIOHEHTa 32 YMOB 1meMii Moxe OyTu
OJIHIEI0 31 CKJIQJIOBUX VIIKOJKEHHS HEHpOHIB y mepion penepdysii. OmHak 3a
¢b1310JI0TTYHHUX YMOB cuiia «ciabkoro» NO-CHHTa3HOTO KOMIIOHEHTA MOJISITaE B TOMY,
o0 caMe BIH JIMITYe HaaXxoJxkeHHs cyoctpaty NO2 - s «CHUJIBHOTO»
HITPUTPEYKTA3HOTO KOMITIOHEHTA. TyT MPOCIIIKOBYETHCS AHAJIOTIS 3 MPHUHIIUIIOM
JIOTIOBHEHOCTI, sIKMM A00pe Bigomuil (izukaMm: cuiga «ciaabKoro» KOMIIOHEHTa B
CJIA0KOCTI «CUIbHOTO» [49].

OxuCcHHI cTpec — OCHOBHHMM MATOT€HETHYHUN NUISIX PYWHYBaHHS HEWPOHIB, 1
NO Bigirpae Tyt 3HayHy pojb. NO BIUIMBAa€ Ha CUTHAJIbHI IUIIXU aKTUBHUX (POpM
KHCHIO, B3a€EMOJII€ 3 CUCTEMaMH, SIKl B TIpolieci MeTaboi3My apaxiJlOHOBOI KUCJIOTH
TMPOAYKYIOTh TIPOCTAINIAHIMHHU. X yTBOPEHHS 3alleXKUTh BiJ HASBHOCTI 3a3HAYEHO]
KHCIIOTH 1 TMepeKucy, piBeHb skux wmoxke perymoBartuca NO. Iloxizai NO
B3a€MOJIIOTH 13 OaratbMa (epMeHTaMH, 10 MEeTabOodiI3yI0Th apaxiJIOHOBY KHCIIOTY
(mepoxkcHHITpUT 1HTIOYe mnpocrauukiiHcuHTazy) [90]. IumyuubinsHa nis NO Ha
MPOIIEC aroINTO3y CHOCTEPITAETHCS MPHU TeHEepyBaHHI BUCOKMX KoHIeHTpaiiid NO B

KIITUHAX 1 TKaHWHAX, Hamnpukiaaa, npu ¢yskmionyBanHi INOS. Lle moxe Oytu
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3YMOBJICHO THUM, III0 TIPH 1HTEHCUBHIM reHepaiiii NO pi3Ko MiJIBUIIY€EThCS HMOBIPHICTh
HOTO MEepETBOPEHHS B MIEPOKCHHITPHUT, SIKUH 3aIycKae mporiec armontosy. Kpim toro (i
JUIS 1IbOTO HEe 000B’sKOBO iHiIIOBaTH cHMHTE3 NO y BHCOKHUX KOHIICHTpAIliSX), Iei
areHT, B3a€MOJIIIOYN 3 MITOXOHIPISIMH, MOXKE CIIPUUMHATH BUXI1] 13 HUX HUTOXpomy C
— TOTY)KHOTO akTuBaropa amonto3y. NO 31aTHUM 1HIIIIOBATH MOCHJIECHUN CHHTE3
npoanontuyHoro oinka p53 [51].

Heiiporokcuunicte NO 3yMoOBJIeHa HOro MEpETBOPEHHSIM y OUIBLI arpecuBHi
CIIOJIYKU — MEPOKCUHITpUT. Peakiiisi okucHeHHsa L-aprininy, sika katanizyerbcs NOS,
NPU3BOJUTH /10 YTBOPEHHS JBOX MPOAYKTIB BUIbHOpaIWKalbHOI mpupoaun — NO i
CYyNEpOKCUIHOTO aHloH-paaukana. I[Ipogykrom B3aemonii NO 1 cymepokcuay €
BHUCOKOpEaKTUBHA criofiyka — mnepokcuHiTput. [inmepnpoaykiis ONOO- Bkasye Ha
THYKIIIFO0 HITPO3aTUBHOTO CTPECY, 1110, HA TYMKY JOCHIIHUKIB, € OJHIEIO 3 BaXKIIMBUX
JTAHOK OKHCHOTO cTpecy [52].

Yyacte NO-cuHTa3u B MeXaHi3Max YIIKO/DKyBaJibHOro BIIUBY NO
MITBEP/KYETBCA THUM, 1[0 TPAHCTEHHI MMIINI, B SIKUX BIJICYTHIM T€H, IO KOJIYy€
HelipoHanbHy NO-cHHTa3y, BUSABIAIOTH CTIHKICTh 10 1meMii Mo3Ky [53]. [lo Toro x,
NO HelpoHAJIBHOTO TOXO/KEHHsSI BIAITpae TMpPOBIAHY POJIb Yy TMaToreHesi
pernepdy31iHOTO YIIKOMKEHHS KJIITHH MO3KYy. Y Mumied i3 aediuuroM ekcrapecii
nNOS po3Mipu YIIKOKEHHS 1 HAOpAKYy MO3Ky Mpu Horo penepdysii BHUpaxeHi
MeHIII0k0 Miporo [45]. 11i maHi 103BOJIAIOTH BBAXKATH, 110 caMe HEHpOHaIbHA 130(opMa
(dbepMeHTy BHOCHTHh HAaWOLIbII CYTTEBUW BKJIaJA y MOCHIIEHHS reHepyBaHHs NO, 1o
crioctepiraeTbcsi mnpu  imeMii-penepdysii  mo3ky [54]. Omxke, MiABUIICHHS
npoaykyBaHHa NO B KJIITUHAaX MO3KY NPU3BOAMUTH 0 YIIKO/DKEHHS 1 3arubeni. Y Tou
K€ Yac, 3HIKEHHS mpoayKyBaHHS NO B eHJOTeNli CyIWH MO3KY CIPUYHHSIE
BA30KOHCTPHUKIIIO, IO III¢ CHIIBHIIIIE TIEPEKPUBAE JOCTYI KUCHIO [55,46].

Ha nmouatkoBux craiisx imemii, a TakoX y MI3HIX nepiogax imemii-penepdysii
cnocrepiraetses no3utuBHiI edextn BrumBy NO. Ilig yac imeMiyHOro YKo KEeHHS
B1JIOYBAETHCSI PO3BUTOK IMOTYKHOTO OKcHUAATUBHOTO cTpecy. NO-cuHTazHoro muisix
redepailii NO npurHuuyerscsi, a 1HIYKOBAaHMHM HITPUTPEOYKTa3HUM ULUIAX OKCHUAY

a30Ty, 3aBJSIKA CBOIM paJMKaIbHIN MpUpPOl, Jmie cupuse pyhnamii. [Tocumoerses
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BoHa 1 B mepioa pernepdysii. Tinbku Toxdl, KOJIM 30HA MEHYMOpU 3BIJIbHEHA Bij
npoayktie [1OJI depe3 BIAHOBJICHHS KPOBOTOKY, MOKHA CIIOCTEPIraTh IMO3UTHBHI
edpextu NO [41].

[Toni6H1 1meMiyHO-penepdy3iiiHi MpoIecH Ta MOIIKOMKEHHS B110YBatOTHCS 1 B
cepmi. Ilim dac imemii Mmiokapay, KOJM € HEBIAMOBIIHICTh ITOCTAYaHHS KHCHIO
MioKapay 1 Horo motpedi, BUHUKAE MUIMA KOMIUIEKC (GYHKIIIOHATBHUX, METAa0OIIYHUX
Ta CTPYKTYpPHUX TOIIKO/KEHb. TpuBasia 1 rimuOoka imemis MioKapay 3aKiHUyeTbCs
3aru0esIo KapaioMionuTiB [56]. PanHe BITHOBJICHHS KOPOHAPHOTO KPOBOTOKY IIPHU
rocTpoMy iH(apKTI MioKapAy CIpUsie 3MEHIICHHIO 30HM HEKpo3y Miokapjay. I[loBHe
ab0 YacTKOBE BIJHOBJIEHHS KPOBOTOKY B IHIEMI30BaHiil 30HI MIOKapay MOXKe
BiJIOyBaTUCSl CIIOHTAHHO, BHACJIJIOK JII3UCY a00 pekaHaiizaiii TpoMmOy, MPUITUHEHHS
cra3My BIHLIEBOI apTepli, MOCHJIEHHS KOJaTepalbHOIO KPOBOTOKY B JISHII 1HIEMII.
BHyTpillHbOBEHHE BBEJAEHHS TPOMOOJITHYHUX MPENnapaTiB, XIpypriyHi MeETOIu
HITYYHO BITHOBIIIOIOTH KPOBOTOK.

VY nochaijmKeHHSX AOBEACHO, 110 MPU BIJTHOBJIEHHI KPOBOTOKY B KOpPOHApHIN
apTepli BUHUKAIOTh MaTOJOTIYHI Mpolrecu — penepdy3iiiHe MOMKOHKEHHS MiIOKapay
[57,58,59]. Kniniuno peniepdy3iiiHe MOIIKOIHKEHHS MiOKapay BUSBIISIETHCS Y BUTIISII:
IUTYHOYKOBOi ~ €KCTPACUCTOJIi, TMATOJIOTIYHOTO  1110BEHTPUKYJSIPHOTO  PUTMY,
IIJTYHOUYKOBOT Taxikap/ii, Gpiopusarii nutyHoukis [ 60]. Ile orpumarno Ha3By GpeHOMEHA
— ornymeHHs Miokapay (stunning myocardium), #oro oGepHeHOl MiCHIsiIIeMigHOT
muchynkmii  [56]. ITlpm  1mpoMmy  BingOyBa€TWbCs  TMOIIKOKEHHS  CYIUH
MIKPOIUPKYJISITOPHOTO pyClia 32 BIJICYTHOCTI BIAHOBIIEHHS KOPOHAPHOTO KPOBOTOKY
Ha TkaHWHHOMY DpiBHI (peHomen — no reflowl) [57], npuckopenwit Hekpo3
KapAiOMIOIHUTIB, sIKi OyiH (DYHKIIIOHAIBHO MOIIKOMKEHHI i yac imemii [57].

Oppa3y micias peokito3ii KOpOHApHOi apTepli BHUHUKAIOTh penepdysiiiHi
apuTMIi, SK HACHIJOK TOCTPUX META0OMIYHUX 1 JIOKAJIBHHUX €JIEKTPO(1310JI0TTIHUX
3MiH B Miokapai [61], ame mameko HE TOBHICTIO BHMBYCHI MEXaHI3MH IXHBOTO
BUHUKHEHHs. B martorenesi penepdy3iiiHOro cuHApOMYy 3aJisHI  HACTYIHI
B3a€MOIIOB’s13aHi (haKTOPH, SIKi JOMOBHIOIOTH OJMH OAHOTO [57]: yTBOPEHHSIM BiIbHUX

paJvKaIiB KUCHIO, SIK HECTIPUATINBUN €(PEKT peoKCUTeHaIlli 11meMi30BaH0T TKAaHUHU—



30

«KUCHEBUU TMapajioKC»; - HAIJIUIIKOBE HAIXO/KEHHsS HOHIB Kanbiio (Ca2+) 3
EKCTPAIETIOIAPHOTO MPOCTOPY B KAPAIOMIOIUTH; TOPYIICHHAM (DYHKITIT MITOXOHIPIH,
3MeHIIeHHIM Tpoaykilli ATd; popMyBaHHHS KOHTPAKTypH KapJiOMIOIMTIB Ta iX
HEKpo3 ab0 anaro3 — «KaJblli€BUI mapaaokc» [57,62].

JlociKeHHsT OCTaHHIX POKiB [63] M0BOAATH, 110 penepdy3iiiHe MOMIKOKEHHS
Moxe OyTH ToOB’si3aHe 3 JUCPYHKIIE MITOXOHJIPIA, a caMe 3 aKTHBAII€l0
MmiToxoHnapianbHoi mopu (MII) [64, 65]. 3MiHM TPOHUKHOCTI BHYTPILIHBOI
MITOXOHAPIAIBHOT MEMOpaHU MOKE MPU3BOJIUTH 10 HAOPSIKY MITOXOHJIpiHiI Ta B
NOJAJIBIIOMY IO YIIKOJKEHHS 30BHIIIHHOI MEMOpaHW MITOXOHJIpIi 3 YTBOPEHHSIM
nop. 3a yMOB pPi3HUX MATOJOTIYHUX CTaHIB, TaK 1 MpH 1meMii-penepdysii, OB’ I3aHUX
3 HaJUTUIIKOM BHYTPIKIITUHHOTO KaJbI[il0, BIAKPUTTS MOP MPU3BOIUTH J0 3HIKCHHS
MeMOpaHHOr0 MOTEHYyially, TaibMyBaHHIO cuHTe3y AT® B HachigoK po3MEKyBaHHS
okucHOro (hochopuiaroBanus [66,67,68].

MII 11e HECeNKTUBHUMN KaHaJI, 0 BIAKPUBAETHCA 1 MOKE MPOMYCKATH MOJIEKYJIU
macoro MeHbine Hixk 1500 [a [69]. AkruBaropamu MII MOXyTh OyTH 10HH KaJbIlis
[70], Heopraniunmii Qocdar Ta 3MeHblICHHS KoHueHTpamii AT® [71], BuibHI
panikanu [64]. Tlpu imemii-peniepdy3ii Biakputtss MII npu3BoauTh 10 BHUXOAY 3
MITOXOHJPIM TakuWxX pevoBUH SIK - HUTOXpoM C, (akTop 1HAYKIII anomnTosy, BUIbHI
panmikanu[/1]. JloBemeHo, mo OUTBIIICTh penepdy3iiHUX MOMIKOKEHb MiOKapaa
NOB’sI3aH1 3 YTBOPEHHSAM Ta BIAKpUTTSIM MII 1 B mojanpmioMy Ji€l0 TUX PEYOBHH 1
BUTBHUX paIUKalliB SKi BUXOIATH B TMTO30Jb[72]. Ilpm mocmimkeHHSX Ha cepii
MOpPCBHKOT CBUHKM TIiJi 4ac pernepdysii cepuis, Micas imemii, BHSIBICHO PO3BUTOK
apUTMIii, TPUTHIYEHHS CKOPOTJIMBOI AaKTUBHOCTI 130JIbOBAHOTO CEpLs, IEHpPECito
CKOPOYYBAJIBHOI AaKTHUBHOCTI TEpencepAHOi TpaOeKkynau 1 aprepiaabHOi CYIWHHOT
cMykkd. Lli 3MiHM TOBSI3yIOTb 3 BHBUIBHEHHSIM (DakTOpa MpU  BIJKPUTTI
MITOXOHpianbHOI opu [73]. [Ipu imemii-penepdy3ii Miokap/ia B apTepiaibHii KpoBi
Ta MIOKap/Al 3HAYHO 3POCTAIOTh PIBHI MPOAYKTIB JAerpajarii MypuHOBUX aJeHIH- 1
ryaHiH-HykJeoauiB (AT® 1 I'T®) — kcaHTUHY, TIIOKCAaHTUHY Ta 1HO3UHY [ /4, 75, 76,

77].
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1.3. MIOPYIIEHHS KAPAIOTEMOJIUHAMIKHA B YMOBAX
®OKAJBHOI IIINEMII-PENEP®Y3II TOJJOBHOI'O MO3KY

1.3.1. Iarodizionoriuni MexaHi3Mu NOpylIeHHSA KapaioreMOJIMHAMIKM B
yMoBax (okajibHOI meMii-penepPysii ro10BHOro0 MO3KY
Omuum 3 yckinagaenb Il e IKC, ne ckmamHi Meta®osiyHi JECTPYKTHBHI
NOPYLICHHS, SIKI PO3BUHYJIHMCh y MIOKapJl B HACIIJOK 1MIEMIYHOTO IMOUIKOKEHHS
rOJIOBHOTO MO3Ky. llepmmmMu pocmigHuKaMu, SKi JOBEIH B3a€EMO3B’SI30K MK
BPOXEHHSIM TOJIOBHOTO MO3KY Ta IMOPYHIEHHSIMU CEpPLEBOIO0 PUTMY, a TaKOX
CMEPTHICTIO BiJI CEpIEBO-CYAMHHHUX 3aXBOPIOBaHb, BKIIOYAIOYH 1 PAlTOBY CEPILIEBY
cmepth Oynu S. Lavy, L. Reinstein u J.R. Mikolich [78, 79, 80]. 3a nanumu kiiHIYHUX
JOCIIIKEHb, Y XBOopuX Ha imemiyHuil iHcynsT Ha EKI' Bu3Ha4aroTh HACTYMHI 3MIHHU:
cermenta ST (eneBarrisi, fempecisi), K HACHIJOK MOPYIICHHS MPOLECy penospu3arii
KapA10MIOIUTIB, TOJOBKEHHs 3yOus T, Horo medopmaiiis, 3MilleHHs, (HOPMYyBaHHS
HeratuBHoro 3yous T abo nossa 3youiB U, nopyuienns putMmy. Moxe crioctepirarucs
nonokeHHss 1HTepBary QT ta QTU, cepen mnopylieHb pUTMY Taxikapis 4Yu
Opamukapiis, NITYHOUYKOBI Ta TMeEpeACep/iHI EKCTPACHUCTONIM, MUTOTIIMBA apUTMIf,
3pifka — mopyireHHs npoBigHocTi [81, 82]. V Toli e yac, HEIIOAaBHI JIOCTIKCHHS
JEMOHCTPYIOTh Te, Mo Tpu exokapaiorpadii y 13-29 % xBopux 3 imemMiyHUM
1HCYJIbTOM BUSIBJISIETBCS CUCTOJIYHA OUC(YHKIISA 3 MIABUIIEHHSM PIBHS CEPLIEBOTO
TPONOHIHY Ta (IOpPWIAIIEI0 TMepeacCepab, 10 MPU3BOJIUTH JO BUCOKOTO PU3UKY
rocriTanbHOi cMepTHOCTI [83] Ta miactomiyna aucdyHkiis [84].
3 KIIHIYHOT TOYKH 30py BHIAUISIOTH Tpu Bapiantu (popmu) LIKC [81]:
— MIOKapaiogucTpodiuHUi BaplaHT, SIKUKA BigoOpa)kae TEpBUHHI OIOXIMIYHI Ta
CTPYKTYpPHI 3MiHH B M1OKap/ii;
— 1IeMIYHUWA BapiaHT, OpU SKOMY I[E€PBUHHI NOPYIIEHHS OOMIHYy pEYOBUH Ta
CTPYKTYPH MiOKapJia, B HACIIJOK 1HCYJbTY, MOEAHYIOTHCS 3 1IIEMIYHOIO XBOPOOOIO
cepirs, sika BXKe Majia MICIle y XBOporo ( BKpail BaXKUM KIIIHIYHUM TPOSBOM ITHOTO

BaplaHTy € IHCYIbT-1HPAPKT MIOKapAa);
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— apUTMIYHUNA BapiaHT, MpOsSBAMU SKOTO € CHUHycOoBa Opamukapmis (piaiie
Taxikapis), NUTYHOYKOBa a00 TmepeacepHa eKCTPACUCTONIs, MUTOTINBA apUTMIs,
NOBUIBHUN aTPIOBEHTPHUKYJSPHUM PUTM, 1HOJI CIHOCTEPIra€ThCsl MOPYLICHHS
BHYTPIITHBOIIITYHOYKOBOI MTPOBITHOCTI Y BUIJISAAI MUHYIIUX OJIOKA OJTHIET 3 HIYKOK
nyuka [ica.

OyHKIIS Ceplsl PEryjiroeThCs I[EHTpaMH CTBOJA TOJIOBHOTO MO3KY 3a
JIOTIOMOT'OI0 CUMITATMYHOI Ta MapacUMIATUYHOI 1HEpBallli, 1 K HACIIIOK, BPaKEHHS
MO3KOBUX CTPYKTYp CYHPOBOJIKY€ETHCS MOPYIICHHSIM CEpLEBO-CYJUHHOI aBTOHOMHOI
perynsmii [85] 3 HaAMIPHOI CHUMIATUYHOIO akTHUBaIli€r. lleHTporeHe 30ymKeHHS
CUMIIATOAQIPEHAJIOBOI CUCTEMU 1 JUCHYHKLIS ABTOHOMHOI HEPBOBOI CHUCTEMU
MPU3BOJATH 10 TTOCUJIEHOTO BUKH]Y B IJIa3My KPOBI KaT€XOJIaMIHIB, SIKI BUKJIMKAIOTh
MOPYIIEHHS B POOOTI TyMOpaJIbHUX CHUCTEM 1 TJIMOOKI MOPYIICHHS TKAHUHHOTO
MeTaboJ113My B MiOKap/i, K Ha piBHI cyOcTpaTiB, Tak 1 Ha piBHI (PEPMEHTATHBHUX
peaxiiiit [86].

30y/KeHHSI CHUMIIAaTUKO-aJJPEHAJIOBOi CHUCTEMHU MPU3BOJATH 1O IOCUIICHOTO
BUKHUAY B IUIa3My KpOBI KaTexojaMiHiB. TOKCHMYHUI BIUIMB KaTEXOJaMIHIB 3MEHIILYE
HIUTBHICTH Ta ad(iHHICT B-aipeHOPELenTOPIB KapIOMIOIUTIB, 3HUKYE CKOPOTIUBY
CUJTy MIOKapay — «MeTaboJIIuHe MOIIKOKEHHS MiOKap/ia rrnepagpeHepriyHOro TUITY
[87]. T'imepkatexosiemisi BUKIMKAE BTOPUHHI  MOP(HODYHKIIOHATBHI  3MIiHH
KapJIOMIOIHTIB MO TUIy MIOIMTONI3Y Ta BOTHUILEBUX MIKPOHEKPO3iB MIOKapay —
«aapeHaninopuii Miokapaut» [88]. «Cummnarnyna Oyps»» TPU3BOAMTH JTO30UIBIICHHS
Ca-Toka B KapAiOMIOLMTH Ta 3POCTAaHHS BHYTPIIIHBOKIITUHHOI KOHIEHTpAIl 10HIB
Ca™. 3pocTae MPOHUKHICT, MeMOpaH s ioHiB K, mocumoerses minpHicTh K-ToKa,
AKUU BUXOAUThH. SIK HacmiIOK — NPUCKOPEHHS 3aKIHYEHHS penojspizanli Ta
CKOpOYCHHS moTeHIriana aii [89].

BaxnuBum € Tol axT, 110 Npu imeMii MO3KY MIKPOIJIiS MPOJYKYE TOKCUYHI
JUTSI MO3KY TpO3anaibHi Ta MPOTEKTUBHI nmpoTu3ananbHi mutokinu [90, 91]. B ymoBax
II migBuIyeThes mpoaykiris intepiaeikiny-1 (IJI-1), skuit Moxe 30iIblTyBaTH HAOPSAK
MO3KY, po3Mip 1H(QAPKTHOI 30HHU, KUIbKICTh HEUTPOPLIIB, M0 1HPUIBTPYIOTh AUISIHKY

imewmii. lle 1HAyKye 3amalieHHS B OCEpeAKy iliemii, MATpUMYye HOTO Ta MOXeE
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NPUBECTH A0 BijganeHoi 3aruOeni HeWpoHiB. Excmpecis 1JI-1 ctumynioe cunHTes
aHTaroHicta perenrtopi iHTepneikiny-1 (APLJI-1) [92, 93]. APIJI-1 xoHKypeHTHO
3B'sI3yeThcst 3 perentopamu [JI-1 memOpannoro tumy [ Ta 3amobirae B3aemomii
peuenTtopa 1JI-1 3 iforo akiecopHum O1IKOM, 110 OJIOKY€e MpoBeaeHHs curdany Bifg 1JI-
1 y cepenuny kmituan [91]. Uepes enpoTenianbHi KITHHA Ta Kapaiomionuty 1JI-1ta
APIJI-1 wMarote BrumB Ha Miokapa. [JI-1  iHribye TpaHCKpHUINIIO TEHIB
BOJIBT@X3AJICKHUX KaJbIL1€BUX KaHAJIB, Ta MPUTHIYYE BOJBTAXK3AICKHUIN KaJblli€BUM
MOTEHIIIAT y KapJioMionuTax HutyHoukiB. KpiMm Toro, 1JI-1 3HMXKYye ekcrpeciio reHa
doconambany — perynsaropa ckopommBocTi KapaiomionutiB [90]. Iarepnetrikin-1,
¢dakTop Hekposy nmyxiauH (PHII) Ta o-iHTepdepoH aKTHBYIOTH TPAHCKPHIIIIIO T'eHA
Kajblii He3anexHol iHAyruoOenpHoi NO-cunTazu (INOS), mo npu3BOAMTH [0
HammkoBoro cuHTe3y okcuay azoty (NO) mpu Il. AktuBanis koncTuTyTHBHUX NO-
cuntas (eNOS, nNOS), na BigMiny Big iINOS 371HCHIOETBCSI TPAH3UTOPHO BHACIIIOK
MM ABMINEHHS BHYTPiIIHbOKTiTHHHOTO BMicTy Ca®* Ta akTHBarii mpoTeinkinasu B, sika

B CBOIO YEPTy 3HAXOJAUTHLCSA 17 KOHTPOJIEeM C(IHTOMIETIHOBOTO CUTHAJIIBHOTO KacKaay

[94].

1.3.2. bioxiMiuHi acneKTH NMOLIKO/I:KEHHS MioKapAa B yMoBax (pOKAJbLHOI
imemii-penep@y3ii roJJOBHOro MO3KYy

['inepkaTexojgamMiHOBE TICTOTOKCHYHE YpaKeHHS MIOKapJa, TOKCUYHHUI BILJIUB
po3anajbHUX IUTOKIHIB MIKPOTJIi MO3KY, HAJJTUIIKOBUN CHHTE3 OKCHUILY a30Ty A€
MiCTaBH TPUIYCTUTH MOMKJIHMBUN PO3BUTOK TMOTYXHOTO OKCHAATHBHOTO Ta
HITPO3aTUBHOTO CTPECIB B MIOKap/i Mpu 1epedpokapaiansaomy curapomi. [TOJI, sk
HACIZIOK, PO3BUTKY OKCHUJATUBHOTO CTPECy B KapJiOMIOIUTaX, € pe3yJIbTaToOM
HaaMipHOI reHeparii akTuBHUX GopMm kucHiO (ADK) B miToxonmpisx [95]. Oxuche
MOIIKO/DKEHHS  OIIKOBUX 1 JIMIJAHMX KOMIIOHEHTIB BHYTPIIIHBOI MeMOpaHu
MITOXOHJpPi  30UIblllye  Hecnenu@iuHy TMPOHUKHICTH OCTAHHBOI, BHACIIAOK
BIJIKPMBAHHS MOPHU TepeMinHOi npoHukHocTi [96]. 1li mpoliecH iHILiIOIOTh PO3BUTOK

aronToO3y KapIiOMIOIMTIB 1 mopyIiieHHs QyHKIii cepis [97].



34

[Ile onmHe WPHITYIMIEHHS CTOCYETHCS MOXKJIIMBOI YydacTi B Tporiecax, sKi
BiIOYBalOTbCSI B MITOXOHJAPIAX Miokapaa 3a (okanbHOi imemii-penepdysii ['M,
010JI0TYHO aKTUBHOTO Tra30BOI0 TpaHcMiTepa cipkoBoaHio (H2S), 1m0 iHTEHCHUBHO
CHUHTE3Y€ThCS B MITOXOHJIPIAX JIIOAUHW 1 TBapuH 1 Oepe ydacThb y peakIisax 3
aKTUBHUMHU popmamu KucHIO Ta a3oty (02-, H202, ONOO-, NO) [98]. CipkoBoieHb

€ BaXJIMBUM peryistopom denovo cuaresy NO [99].

1.3.2.1. OxcupaTuBHUIA cTpec

3CyB peIoKC pIBHOBaru B OpraHi3mi B OiK BUIbHOPAJUKAIBHOIO OKHCHEHHS 1
YTBOPEHHSI MEPOKCHUIIB JIMIAIB Y Cy4acHId Hayll OTPUMAlO Ha3BY «OKCHIATHBHUI
crpec» [100]. HaitOinbin akTuBHUMU € BUThHI pagukanu [101], mo MicTaTh HecmapeHi
enexkTpoHu B atomax O Ta N, 1 yTBOpIOIOTh, Tak 3BaHi, akTHBHI Gopmu KucHio (ADK)
Ta a3oty (ADA). Bigomo, mo ¢izionoriuni no3u ADK, 3rigHo 3 Teopieto ,,ropmesncy”’
(oxcumaTUBHUI CTpec 3AaTHUH MaKCHMAJIbHO aIalTyBaTH 3aXMCHI CHJIM ¥ aJanThUBHI
MOJKJIMBOCTI OpraHi3My 3a yMOB Jii CTPECOBHUX YHHHHKIB), MOXYTh BiJirpaBaTH
PEryasTOpHY pOJb B ajamnTallli opraHi3amy, B TOMY YHCIIl, OpraHiB CepIEeBO-CYIUHHOT
CHUCTEMH JI0 3MiH HaBKOJMIIHBOIO YW BHYTpIIIHBOro cepemopuimia [102]. AxktuBHI
bopmu kucHro Ta ADA € HEOOXITHUMH TMOCEpEeIHUKaMU OaratboxX MpPOIECIB
HOpMaJIbHOTO (DYHKI[IOHYBaHHS KIiTHH. Tak, mepekucHe okucHeHHs mimiais (ITOJI)
BOXJIMBE JJIsi OIOCHHTE3y MPOCTArVIaHAWHIB, JICMKOTPIEHIB, O10JIOTIYHO AKTUBHUX
peuoBuH Tomo [103]. AxTtuBHI (opMuM KHCHIO y TpoIecax HOPMaJIbHOI
KUTTEAISUTBHOCTI OpPraHi3My YTBOPIOIOThCs, Hampukian, npu [1OJI — sk pesynbraTt
aKkTuBalli MakpodariB y 3anaJbHUX Hpouecax IHPEKUIMHOI 4u HelH(eKUIHHOoT
MPUPOM; Y CTaHI TOCTPOTO M XPOHIYHOTO CTPECY; B PEaKIisIX MEePEeXiTHUX METaliB 3
rigponepokcuaamu. [lepekrucHe OKMCHEHHS JIMiIIB 31IMCHIOETHCS, TOJJOBHUM YHWHOM,
3a pPaxyHOK BUIBHOpPAJUKAJIBHUX PEaKIii 1 sBJISE COOOK JAHIIOTOBHI MpoIec, B
SKOMYy OepyTh ydacTh ajbKuibHI pagukanu R', ankokcunni RO', nepokcunni ROO",
rigpokcuaHl HO' pagukanu 1 A®K — cunrinetHuil kucens 1 cynepokcua a”iod [104,
105, 106]. Ane TakoXx BiIOMO, IO 32 YMOB MATOJIOTIi, B HAIIOMY BUIAJKY, 32 YMOB

¢doxanbHOi  imeMii-peniepdy3ii TOJOBHOTO MO3Ky, Koiu yTBOpeHHa ADK
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30UIBIIYETHCS HAJIMIPHO, SIK B OpPraHi3Mi B LIJIOMY, TaK 1 B MIOKapji ceplisi, BOHO €
OJTHIEIO 3 JJAHOK PO3BUTKY IiepedpokapiaibHoro cuuapomy [90, 107].

['omoBHI BHYTPIMIHBOKIITHHHI kepena ADPK — 1e enekTpoH-TpaHCIOPTHI
CUCTeMH MEeMOpaH MITOXOHJIpPIN (IMXaJbHUM JIAHIIOT) 1 MIKPOCOM, Ji¢ BiJIOYBa€TbCS
BITHOBJICHHS MOJIEKYJIIPHOTO KHUCHIO JO BOJIM Yepe3 YTBOPEHHS IHTEpPMENiaTiB-
CYNEPOKCUTHOTO U TIIPOKCHIBHOIO paguKalliB 1 nepokcuay BoaHto. o ADK, sxi
YTBOPWJIMCH BHACHIZAOK BIAHOBICHHS MOr0 TPUILICTHOIO CTaHy, BKIIIOYAIOTh
CyIepoKcH aHioH-pagukain - O,, #ioro koH’torosany kuciaoty OH; (mepriapokcut
pamukain), nepokcua BogHi (H,0,), riapokcunbHuii paaukan OH, rimoxiopuTHy
kuciotry HOCI, nepokcunitpur ONOO [108]. HalicunpHimumu enexktpodimamu i
HAWOIIBII peakiiiHo3IaTHUMHU crioykamMu kucHi0O € OH ta ONOO. Hammmmiok
aKTUBHUX ()OPM KHUCHIO 3HM)KYE YTBOPEHHS MAaKpOEpriB, BHPOOJIEHHA EHEprii,
NOPYIIYy€e TPAHCIOPTHI IpOLIeECH B MeMOpaHax — poOOTy 10HHHMX KaHaJB 1 HacociB. Lle,
B CBOIO uepry, BiuBae Ha cuHte3 JJHK, PHK 1 6i1kiB, moain KiiTUH, 0OOMiH PEYOBHH.
CryniHp TNpUTHIYEHHS MOPOAYKIlI €Heprii Mae BUpIIAJbHE 3HAYEHHS A
HOpMalibHOTO (DyHKIlIOHYBaHHS abo 3armbOeni kimituH [103]. BpaxoByrouu Te, mio
aKTUBAIlll  BUIbHOPAIUKAILHOIO  OKHMCHEHHS  BIIIrpa€  Ba)JIMBYy  pOJib B
naTo(i310J0TIYHUX TMpollecax, CUCTEMU AHTHUOKCHUAAHTHOTO 3aXHUCTy OpraHiaMy
BUCTYNAIOTh, SK HaWBAXKIIMBIIIA BHYTPIIIHS CHUJA MPOTHAIT TONIKOKEHHIO TIpHU
natoyiorii. IloTy>)kHUMH 1 JyXe BaKJIMBHMH aHTHOKCHIAHTHUMH (DEPMEHTAMH €
CylmepoKkcuaaucmMyTasn 1 karamaza.  CymepokcHIAucMyTaza  MEpETBOPIOE
CYNEpPOKCUTHUN WOH-paJIMKaJl Ha BOJY 1 MEPOKCHJ BOJIHIO, SKWW, y CBOIO 4Yepry,
HEUTpai3yeThbCsl KaTala3orw. B MITOXOHIPISX 3HAXOIUTHCS CYMEPOKCHAIUCMYTAa3a,
0 MICTUTh MapraHenb, a B muto3oii — Cu 1 Zn BMicHI (pepmentu. Karamaza
3HaXOJUThCS B MEpoKcHcoMax. Takox BiIOMO, IO B mia3Mi KpoBi € Cu 1 Zn, BMicHa
CYNEPOKCUUCMYTa3a, sIKa BIITpa€ BaXJIUBY pOJb Y 3aXUCTI EHAOTENIS Bif
MOIIKO/DKEHHS, Ta IEPYJIOIUIa3MiH — TMO3aKIITUHHUN aHTUOKCUJIAHTHUU (EPMEHT,
AKUU Mae cynepokcuaaucMyTasny akTuBHICTH [103]. OnHuUM 3 TOJOBHUX (PaKkTOpPiB
MIATPUMaHHS BHYTPIITHHOKIITHHHOTO PEIOKC-TOMEOCTa3y € BIIHOBJIEHWHW TIIyTaTiOH,

BiH (¢yHKIIOHYe 5K KodakTtopi Kocybctpar GSH-3anmexHux ¢depmeHTiB Ta
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OesrnocepeIHbO 1HAKTUBYE aKTHUBHI (OpMH KHUCHIO, Oepe ydacTb Yy TioJj-
IuCyabGiTHOMY OOMiHI, BITHOBIIOE AUCYIb(IAHI TPpyHH 10 TionoBUX. [lepeTBopeHHS
NEPOKCUAY BOJHIO 1O BOJMU TJIYTAaTIOHINEPOKCHAA30I0 CIPSKEHO 3 OKHUCHEHHIM
TIIyTaTioOHY, AKUN 3roIoM BIJTHOBJIIOETHCS Ty TaTIOH-PEYKTa30Io.
['myTaTioHnepokcuaasa 374aTHa 3HEMIKOKYBATH TAKOXK JIMIIHI TMEPOKCUAN B CKJIaji
memOpan [101]. I'pynma depmentiB, Taki sk 1UTOXpoM-C-TIepokcHiasa,
Mmienonepokcuaaza, NADH-niepokcumasa, BUKOPUCTOBYIOTh TEPEKCHI BOJHIO IS
OKHMCHEHHS 1HIIUX cyOcTpariB. KiliTHHU Ta TKAHUHU BiJl OKCUAATUBHOTO CTPECY TaKOX
3aXUINAKTh GEPMEHTH 1 O1IKH, SIK1 3B’ I3YIOTh HOHM METaJIIB 13 3MIHHOIO BaJICHTHICTIO
OJIOKYIOUM iXHIO 3/IaTHICTh KaTalli3yBaTH OKUCHEHHs. SIK B LUTO30JI1, TaKk 1 B sApi
KJIITHHHU, 3HaxoAsaTbes Mami (6,5 kx/la) cmemiamizoBani OUIKH, SKI CTaOUTI3YIOTH
KJIITUHHAA PEIOKC-TOMEOCTa3, PEAKTHBYIOUM TIOJOBI IpynH OLIKIB, Ta AIIOTH SK
CHUHEpricTH BigHOBIEHHS TiyTariony. Koensum Q (y0ixiHon-yOixiHOH) cTabimizye
CJIEKTPOHHO-TPAHCIIOPTHUM JaHIfor. B aHTHOKCHIAHTHOMY 3aXMCTI TPUNMAIOTh
yuacTh Mikpoeiaementu (Zn, Fe, Cu, Se), ropMOHH - TIFOKOKOPTHKOIIM, CTaTeBi
TOPMOHH, MITMEHT MEJIaHIH, OIMIOiMHIHEUPONenTHAN - eHKedaldiHu, eHIopdiHH.
KupopozuunHi BitaMid € Ta A 3aXUIIAIOTh JIMAHUN map MeMOpaH kimituau. Lle Bce

Ma€ BaXJIMBUN BHECOK Y PEIOKC-TOMEOCTA3 KIITHH OPTraHi3My.

1.3.2.2. Hitpo3aTuBHHUIi cTpec

Monekyna NO BigHOCHO iHEpPTHa MOJEKyJa, ajie pearyoyd 3 KUCHEM MOXKe
yTBOpIOBaTH akTHBHI (opmu okcumau a3zoty (ADA), taki sk HiTposonid (NO+),
Hitpokcna (NO-), mepokcunitpur (ONOO-) ta miazortpuokcun (N,Oz) [109].
["onoHMit Mexani3Mm cuHTe3y NO € eH3uMaTndHui OKUCHHIA e Novo, 3a yuactio NO-
cunras [110, 111, 112]. Cyb6crparamu aist cuatesy NO e aprinin, KpeaTHH, KapHO3UH,
Opanikinia [113, 114]. Mitoxonapianbia NO-cuHTa3a J0Kaidi30BaHa y BHYTPIIIHIN
MeMOpaHi MIToOXOoHpiH, BoHa mpoaykye NO 3a HasBHOCTI cyOcTpary apriHiHy. AJe 3a
yMoB gnediuuty apriHiny abo kodakroparerparigpodiontepuny (BH4) wmoxe
yTBOPIOBATH CyNEePOKCUAHNN aHioH-paaukai (O;). IcHye anbTepHATUBHUN HEOKUCHUI

peyTriIizaniiaui MexanizmMu yrBopents NO in vivo, e 6iotparcdopmaliis HITPUTY -
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BIJIHOBJICHHSI HITpaT- J0 HITPUT-aHIOHIB ()EPMEHTOM HITpaTpeApeayKTa3ou, KU B

CBOIO Uepry mepeTBoproeThess Ha NO, mij Ai€l0 HITPUTPEAYKTa3nu (TEMOBMICHUMH Ta

6+ . . . ®ee
Mo -BMicHMMH OiKaMH) 3a YMOB TiNOKCii Ta TKaHMHHOTO ammmao3y [115, 116].

3anmexno Bin ymoB yTBopeHHA NO Ta A®A mposBIAIOTH PEryiasaTopHI abo
muTorokecnuni  epexktn [117, 118]. NO Ta ADA B HH3BKHX KOHIECHTPAIIISXE
¢b1310JI0TIYHUMHU  MOJYJSTOPAMU B MITOXOHJIPISIX, IO perynoTh cuHTe3 ATO,
CTOXKHMBaHHA KHCHIO, TpaHcropT Ca®*. Bucoki piBai NO Ta yrBopenus ADA MOXKYTh
IPHU3BECTH 0 PO3BUTKY HiTpo3aTuBHOro ctpecy [119]. Hirpo3atuBHHE cTpec
XapaKTepU3yeThCsA MOCUICHOIO0 MPOAYKINE Ta moukomkyrodoto aiero NO Tta ioro
aktuBHUX ¢Gopm. lle mondrae B NIMTOTOKCHYHIN Mii LHUX PEYOBUH, 1HTIOyBaHHI
aKTUBHOCTI OKPEMHUX E€H3MMIB, B BHACIIJOK HITPO3yBaHHS ()YHKIIOHAJIBHUX TPYI Y
Oinkax [117], momkoKeHHI KOMIIOHEHTIB JUXAIBHOTO JlaHIora, po3meruienHi JJHK,
PHK, mnomkomkenni mimigie [120]. Kpim toro, N,O; Oepe ywacts y cHHTE3i
HiTpo3amiHiB, ONOO' - moTy»XHU# OKCUAAHT, AKUI MBUAKO mepeTBoproeThess Ha NO,
1 MOK€ BUKJIMKATH OKUCIIEHHS JIMiJIIB Ta YTBOPEHHS TOKCHYHUX MOXiAHMX. Jlo HHUX
BIJIHOCSTh 4-TIIPOKCMHOHEHAN, KUK MOke BHKIMKaTH momkomkeHHs JHK Ta
BIUIMBAE Ha poOOTy cHrHaNbHHUX KackamiB [121, 122]. TMomkomkyBanpaa aist NO, B
OUIBIIIOCTI BUIAJIKIB € OMOCEPEAKOBAHOIO 32 PAXYHOK MEPOKCUHITPUTY, SIKUWA OKHUCITIOE
OUIKM AUXAJIBHOTO JIAHIFOTa B MITOXOHJPIAX 1 MIABUILYIOUM iX UYYTJIUBICTH 10
THIYKTOPIB BiAKpUBaHHS MITOXOHApiabHOI opH [123]. [IepoKCHUHITPUT YTBOPIOETHCS
npu OJHOYAcHIN TreHepaiii Bucokoro piBHIB sk NO, Tak 1 cymepokcui-aHiOHa.
Onnovacno Bucokuii BMicT NO mpurHiuye akTHBHICTh KaTanasu, M0 301IbIIye BMICT
H,0,, Ta akTMBHOCTI MITOXOHIpianbHOI Kajblii3anexHoi NOS, a 1ie npu3BoguTh J10
yrBOpeHHs Hero 0, 3amicts NO [124].

[Tpu imemii MO3Ky MIKpOTIJIisi MPOAYKYyE TOKCHYHI mpo3anayibHi nutokiau [90,
91], sixi 3011bIIYIOTh HAOPSIK TOJIOBHOTO MO3KY, po3Mip iH()APKTHOT 30HHU, a B CEpIIi —
BIUIMBAIOTh HAa MiOKapja dYepe3 eHAOoTeNialbHI KITHHM Ta kapaiomiomutu [90].
Iarepneiikin-1 (1J1-1), dpaktop Hekpo3sy nyxsuH (PHIT o) Ta y-iHTepdepoH aKTHBYIOTH
TPAHCKPHIIIIIO T'eHa KajbliiHe3anexkHol iHaynuoeabHo NO-cuntasu (iNOS), 1o

MPU3BOAUTL A0 HAJIUIIKOBOTO cHHTe3y okcuay a3ory (NO) mpu imemiuHoMmy
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iHCyabTi. AkTHBallis KoHCTUTYTHBHMX NO- cuurtaz (eNOS, nNOS), Ha BigMiHy Bin
INOS, 31iliCHIOETbCS TPAH3UTOPHO BHACTINOK MIABHUILEHHS BHYTPIIIHBOKIITHHHOTO
BmicTy Ca®* Ta akTuBawii mpoTeiHKiHasu b, sika, B CBOIO depry, 3HAXOMMTHCS Il
KOHTPOJIEeM C(IHTOMIETIHOBOTO CHTHAJIBLHOTO Kackany [94]. 3a ymoB, sk (okambHOT
Tak 1 rio0anpHOi, imemii MO3Ky aoBeaeHo Oesmocepenns ydactb NO B mporeci
JIeCTPYKIIi1 HEHPOHIB MPU BBEJICHHI TBAPUHAM CEJICKTUBHUX 1HT101TOPIB HEUPOHATIBHO1
Ta Kamblid He3amexHoi iHgynmuoensHoi NO-cuaTazm  (INOS), a Takox B
JOOCTIDKEHHAX 3 TBapuHaMu 3 aeduiurom rexa, INOS [125, 126]. Bxxe 3 mepmux
XBUJIMH 1mIeMii MO3Ky IIOYMHA€e 301IbIIyBaTUCh KOHIeHTpamis NO, gocsraiouu
mMakcumMymy Ha 1-3 moOy. Ha mouarky imeMii MO3Ky MPEBAIIOE EKCIPECis
KOHCTUTYIIMHOT  Kajbiuizanexknoi NOS. Ile 00yMoBIE€HO TpaHCMITTEPHUM
ayrokoigo3zoM. Ha miit cramii NO npuiiMae ydacts B MoayJssiuli aktuBHOocTi NMDA
pelenTopiB, yTBOPEHHI TiAPOKCWI-paguKany, aktuBauii Qocdominas, 10
OTIOCEPEIKOBAHO BIUIMBAE HA TOIIKOKEHHS HEHPOHIB, SIK B BOTHHUILIE 1IIEMii, TaK 1 B
neHymoOpi. B mopanemomy, 3a ymMoB (okanpHOI imemii, Ha 1-3 100y KOHIEHTpaiis
NO 3pocrae 3a paxyHok iHaynuoOenbHoi NOS, sKka aKkTUBYyBajacsi TOKCHYHUMU
npo3anajbHUMHU I[MTOKIHAMHU MIKpOrJjii, MakpodariB, HeHTpoiTiB MNEeHYMOpPH.
[126,127]. Mikporiisi TakoXk Ma€ HITPOPEAYKTa3HY aKTHUBHICTh, BiIHOBIIIOIOYH
HITpaTH B HITPUTH, IO TaKOXK € JpKepesioM 30ubieHHss NO B opranusmi.

YTBOpEHHSI CHJIBHOTO OKCHJAHTY TEPOKCUHITPUTY, MpPH MNATOJOTIYHIN
rineprerepaiii NO, 3Hauno 30inbmnyerbes. Lle mos'sizano 3 tum, mo NO — eanna
0loMoJIeKyJIa, MO0 KOHKYPYE 13 CYNEepOKCHIANCMYTa3010 3a cynepokcus [128]. Jlimigai
MeMOpaHH O1IbII TPOHUKIIMBI O TEPOKCUHUTPUTY 1 MAIOTh 3HAYHO OLIbIIE XIMIYHUX
mimene#, Hik NO. [TepokcunitTput Moaudikye O1TKOBI MAaKPOMOJIEKYJIH, OKUCHIOIOYH
TionpHI Tpynu [48]; MpUTHIYYI0€ aHTHOKCHIAHTHI (DEPMEHTH 1 IMOCHITIOE YTBOPCHHS
CYNEPOKCUHOTO aHIOHY; 1HTIOy€e O1IKM MITOXOHAPIAIBHOTO IUXAJBbHOIO JIAHIIIOTA,
0 TPU3BOJAUTH JI0 3HWKEHHS TpoAyKyBaHHA AT® 1 mopymieHHsS Kablli€BOTO
romeoctasy. [1iJ1 €0 nepoKCUHITPUTY B1IOYBA€ETHCS MOAU(IKALLIS 1 pO3PUB JAHIIOra
JIHK, onnouacHo iurioyetses JIHK-mirasa, mo cripuuusse e OUTbIe YITKOHKSHHS

JIHK i knitusm B 1inomy [55].
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B3aemoniroun 3 10HOM KHCHIO, TIEPOKCHHITPUT YTBOPIOE MEPOKCHUHITPUTHY
kucioTy (ONOOH), sika po3mamaeTses 1 1a€ moYaToOK MOJICKYJIaM TiIpOKCHpaIdKaa i
NO2 - [129, 42].

Panukanu riytaTioHy, siKi yTBOPIOIOTHCS 32 HASIBHOCT1 MEPOKCUHITPUTY, MAIOTh
IPOOKCHUIAHTHY JIit0, iHimiroroun mporecu [1OJI [130].

[Ile ogHUM 3 MeXaHI3MIB HEHPO- Ta KapAIOIUTOTOKCUYHOCTI IEPOKCHHITPUTY €
roro B3aemois i3 cynepokcugaucmyrtazoro (COJI). o ckinamy cynepoKCHAIucMyTas
BXOJISITh METalM, MEPOKCHHITPUT pearyrodd 3 HUMHU MPU3BOJUTH JI0 YTBOPEHHS
PEaKTHUBHOTO 1 BUCOKOTOKCHUYHOIO 10HY HITpo30Hit0 (NO2 + ), sikuii B peaxuiiax 3
(deHoNnbHUMHU  TpynmamMu 1 yTBOptoe  HiTpodenonmu. Ilpm  mid  peakmii
CYNEpPOKCUIUCMYTa3l BUKOHYIOTH pOJIb Karajizaropa HITPYBaHHSA MIMPOKOTO
CHEKTpa MOXIAHUX (PEHOTy, y TOMY YHUCII TUPO3UHIB. YTBOPEHHS HITPOTHUPO3HHIB
CYTT€BO BHU3HAaua€ TOKCHYHICTH NO, OCKUIBKM NpPH IHAKTUBALII TUPO3UMHKIHA3 HE
BiI0yBaeThCs (hochopuiitoBaHHS OUIKIB 1 MOPYIIYIOTECA (DYHKIIT IIUTOIIIa3MAaTHIHUX

peneniropiB. [129,42].

1.4. POJIb CIPKOBO/IHIO B IOPYIIEHHI ®YHKIIN CEPIIS

VY 90x pokax Oyn0 BUSABICHO BHCOKHUI BMICT CIPKOBOJIHIO Y TKaHMHAX MO3KY
monuan, Ouka i mypis [131, 132]. 3 wacom Oymo BcTaHOBIEHO, 1m0 H,S migBuIioe
aktuBHiCTh NMDA-penienTopis, a 1e cripusie TpuBaliil MOTEHI1allli, sSIKa B CBOIO Yepry
3abe3reuye CHHANTHYHUE MeXaHi3M mam’sTi B rimokamiti [133].

B ocraHHi poku 3’sABIsA€TbCA BCEe OUIbIIE JAaHMX MOpPO  Kapaio- 1
BaCKyJIOITPOTEKTOPHI BiIacTuBOCTI H,S, 30kpema, mpu imemii-penepdysii, iHpapkri
miokapay. [134]. Jocmimkys KapaiONMpPOTEKTOPHUW BIUIMB  BCTAHOBIICHO, IO
CIPKOBOJICHbB, SIKHUW MPOIYKYETHCS €HIAOTCHHO Ta MOTPAIUISIE B CYIMHHE PYCJIO0, MOXE
OyTy BaroMuM (i3i0JIOTIYHUM PETYISTOPOM TOHYCY INaJeHbKUX M’s3iB cyauH [135].
[Mopy1ieHHs Ooro CMHTE3y BUSBIICHO MpH rineprensii [136].

B opranismi, moaiono mo cuntedy NO, icHye Tpu nuisxu 0e NOVO CHHTE3y

CIPKOBOJHS, a TakOX peyTwimizamiiHi. B mpomeci KOHCTUTYTMBHOTO — Ta
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IHAyIUOiTIbHOTO cHHTE3y Je NOVO CipKOBOAECHb YTBOpIOEThCSA 3 L-mucreiny 3a
JIOTIOMOTOI0 TPhOX (DEPMEHTIB - IHMCTATIOHIH-Y-J1a3H, LUCTaTiOHiH-L-cuHTazm 1 3-
MepKanTomnipyBaTcylibdypTpancdepasu, Kl eKCIPeCcyThCs B MITOXOHJPISIX TKAaHUH
CEpIIEBO-CYAMHHOT Ta HEPBOBOI CUCTEM. PeyTmmizaiiiHui UIIX CUHTE3Yy CIPKOBOIHIO
3MIACHIOETBCS 3a JOMOMOTOIO0 Cyib(aTpenyKTa3u Ta IHUCTEIHIIIa3u, KOJIU Cyibdar-
aHIOH TIEPETBOPIOEThCA Ha CyJb(}iT-aHIOH, a OCTaHHIA Ha CcipkoBoJeHb. H2S
CUHTE3YEThCS 3 L-1ucreiny 3a momomoror (gepmentiB nmuctarionin-f-cunartaszu (LbC)
i ucrationiny-miasu (L[I'JT). ¥V cepui [137] Ta cTinkax kpoBoHOCHUX cyauH [138, 139]
nepeBakae  IMCTOTIOHIH-MIa3a. KpiM Toro, B cepii  CIPKOBOJICHb CHHTE3YEThCS
bepmenToM 3-MepkanTonipyBarcyibpypTpaHchepa3or, KU aKTUBHUM y ITUTO30JI1
ta B MiToxoHpisx [140]. CipkoBOACHb NMPUIMAE y4acTh B: 3MIHU TOHYCY TJIaJICHbKUX
M’si3iB [141] Ta aHrioreHesi, MmatoreHe3l 3alaj€HHs Ta IIIOKY, OIOCEPEAKOBYE
LUATOIMPOTEKIII0O HAa MOJENSIX 1MEeMIYHO-penepdy31MHOT0 MOIIKOIKEHHS MioKapja
[142, 143]. BigkpuTo aeski MOJCKYJSPHI MeXaHi3MH Jiii CIPKOBOJIHIO: PETYJIFOBaHHS
CUTHAJILHUX OUIKiB, B3aeMomis 3 okcuaoM azory (NO) [144] i peryisiist BigKpHBaHHS
AT®-3anexuux kamiepux (K+ AT®) kananis [145, 146].

[Ipu nocnmikeHHI  PeryasTOpHOi il CIPKOBOJHIO Ha 3MIHY MPOHUKHOCTI
MITOXOHApPIAJIbHUX MeMOpaH, BIUIMBY JIOHOpa CIPKOBOJHIO TiIpOCYJb(iay HATpPIIO
(NaHS) na ¢yHKkIioHaNIBHMII CTaH 1 MEXaHi3MHU TONEpeHKeHHS pernepdy3iiHnX
nopyueHb (QyHKII1 cepus, Oyau OTpUMaH1 LiKaBU pe3yiabTaTu. 3actocyBaHHs NaHS
CYNpPOBO/KYBajocsi ~ 30UIbIIEHHSM  (PYHKLIOHAJbHUX  PE3epBIB  MIOKapia,
monepepkaio PO3BUTOK  pernepdy3iiHUX TOpyIIeHb (YHKIT ceplsd, OCKIUIbKH
B1THOBJICHHS IMOKa3HUKIB Kap110JJMHAMIKU ICIIS 1memii npu
BHYTPIIIIHHOOYEPEBUHHOMY MOT0 BBEIEHHI Oyno icTtoTHO BuiuM, NaHS 3amobiras
HaJMIPDHOMY YTBOPEHHIO MITOXOHApPIAIbHUX TMOp Mmiayac imemii—penepdysii.
[Tonepenne BBeneHHss NaHS He BrumBano Ha piBeHb ekchpecii rena UCP3, ane
3011bIIYBaJI0 MEMOpaHHUN TOTEHIliaT MITOXOHApi# cepiis. [147]. Beranonero, 1o
MiJ JI€F0 €K30T€HHOTO CIPKOBOJHS BiIOYBa€ThCsl akTUBAIlisl MpoTeinkiHazu C, a 1e
NPU3BOJUTh IO XEJNAaTyBaHHS 10HIB KaJbIliF0 1 3MEHIICHHS IOIIKO/KEHb

KapaioMioluTiB npu penepdysii [148].
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B ekcnepumeHTax crocrtepirajacs CTiIMKa TEHIEHIIS 10  IIiJBUIICHHS
KOPOHAapHOTO  MOTOKYy michsi  3actocyBanHs NaHS. €  cBiguenns, mio
po3cnabmoBanbHuil BruiiB NaHS Ha rmanenbki m’si3u aoptu [149] 1 kopoHapHHX
aprepiii [135] onocepenkoByrots K+ AT®-kanamu [150].

OTpumaHi JaHHI, 10 MPeiHKyOalis 130Jp0BaHUX MITOXOHApiN cepus 3 5-HD
BUKJIMKala OCHabJIeHHS MPOTEKTOPHOTO e(eKTy JOHOpa CIPKOBOJHIO BiJHOCHO
KaJIbI[IH1HAYKOBAHOTO BiIKpMBAHHS MITOXOHJpianbHOUX Mop. Lle Moxke cBimuuTH mpo
yqacTh MiToXoHapialibHuX K+ AT®-kananis y H2S-3anexnoMy iHri0yBaHHI
IIOPOYTBOPEHHS B CEPIIi, 10 CIIOCTEPIraeThes mpu ioro penepdysii ganumu [151].

CucreMu aHTHOKCHIAHTHOTO 3aXHUCTy — CYNEPOKCHAIMCMYTa3a, KaTajaasza i
TJIyTaTIOHOM TaKOX 3a0€3MeuyroTh IUIICHICTh MEMOpaH MITOXOHHpid. € naHHI, 10
H2S 3HmKyBaB KOHIICHTPAIIF0 MAaJIOHOBOTO JiajbACTiTy Ta MiABUILYBaB aKTHBHICTh
CYNEPOKCUITUCMYTa3u B CEpISX IMypiB 3a ymMoB mioky [152]. H2S 3B’sa3yerhes 3
akTUBHUM TieHTpoM CuU-ZNn3anexHoi CyHNepoOKCHUIAJUCMYTa3H 1 € allOCTePUYHUM
PEryJaTOpOM, CTUMYJIIOIOUM aKTUBHICTh €H3UMY. BIKMBaHHS KapAiOMIOIUTIB MiCIs
imemii  30UIBIIYETBCA MiJ  BIUTUBOM €K30T€HHOTO  CIPKOBOJIHIO, BHACIIIOK
iIBUIIICHHS aKTUBHOCTI CYNEPOKCHTUCMYTa3H 1 riryTaTtioHnepokcuaasu [153].

SIx Bxe Oylio BKa3aHO BHIIE BBEJIEHHS TOHOPA CIPKOBOJHIO  TIOMEPEIKY€E
MOIIKO/DKEHHST MioKapja mpu imemii-penepdysii [154, 155, 156] 3a paxyHOk
MPOTHANIONTOTUYHOI 1 TpoTH3anaibHOi #oro nii.  KoHIEHTpallito €HAOTeHHOIro
CIPKOBOJTHIO TaKOK MO>KHA MIJBUILUTH 1 HE TIJILKU BBEJACHHSM MOTO JOHOPIB, ajie 1 3a
JIOTIOMOTOI0 3 TOMEepeaHuKa ioro cuHTedy - L-mucreiny [157]. Bimomi HactymHi
e(eKTH OCTAaHHBOTO, a caMe: 3MEHIIy€ HEraTHBHUI BIUIMB imieMii-penepdy3ii Ha
MiOKapj, oOMexye 30HYy iHbapkry [158], mpurHiuye mpoaykilito akTUBHHX (opm
KHACHIO Ta 30UIBIIyE aKTUBHICTH cymnepokcuamucmyTasu [159]. L-nuctein moxe
BUKOPUCTOBYBATHUCS KIITHHOIO JJI CHHTE3Y CIPKOBOJIHIO, IKUH BIJIITPa€ pojib TpUrepa
y KapAi0oMpOTEeKTOPHUX MexaHi3max miokapaa [160].

HoBeneno, mo L-iucTein sik cam mo co0i, Tak 1 Ha i1 Aii DL-nponapruirmuuny
3MEHIIYBaB BUXIAHUI PiBEHb KOPOHAPHOTO MOTOKY, MOKJIMBO IiJIBUIIEHHS TOHYCY

KOpPOHAapHUX CYyJIWH TMpH OJOKaal CHHTE3Y CIPKOBOJIHIO CTHMYJIIOBAJIO 3aIlyCK
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MEXaHI3MIB pO3CiIabJieHHs, OJHUM 3 SKMX MOXE€ OyTH aKTHUBAIllsl CHHTE3Y OKCHUIY
a30Ty. Slkuii B TakoMy BHUIAJKy BIJITpae poJib MPEKOHIUIIIOHEpA MpH imIemii-
peniepdy3ii, BIUIMBaIOYM Ha POOOTY JUXAJBLHOIO JIAHIIOTa MITOXOHJIPIH, 1HTIOYE
YTBOpPEHHS MiToXoHApiaabHuX mop [161]. Tak micas mocmigoBHOro BBeacHHs DL-
IponapruIrminuHy 1 L-nucTeiHy KHCHEBa BapTICTh poOOOTH cepIlsl TBapWH Mia 4Yac
peniepdy3ii MpakTUYHO HE 3MIHIOBajacs, B TOM 4Yac sIK y KOHTPOJBHIN rpymi Iiei
MOKa3HUK 3pocTaB y 2,4 pasa. [160]. Lle Bka3ye Ha Te, 110 Miokap OuIbII ehEeKTHBHO
BUKOPUCTOBYE  KHCEHb, MOXJIMBO 33 PAXyHOK 3MEHILIEHHA MPOHUKHOCTI
MITOXOHApIAIBHUX MeMOpaH mnpu pernepdysii, 30epiransach €HEPrOCHUHTE3yBallbHA
GyHKLIST MITOXOHAPIA 1 3aXMCHI MEXaHI3MHM /10 OKHUCHIATUBHOIO CTpecy. A, sK
B1JIOMO, YTBOpEHHS HaaMipHOI KibKocTi ADK mipu penepdy3ii Miokapaa € OCHOBHUM
MOIIKO/DKYBATBHUM  (PaKTOPOM 1 CYIIPOBOIKYETHCSI PO3BHTKOM OKCHJIATHBHOTO
ctpecy [156].

MoOXINBO 11O NPUTHIYEHHS aKTUBHOCTI  ITUCTaTIOHIH-Y-mia3u DL-
NPOMAPTUITIIUHOM, MiJA Jl€t0 gKoi 3 L-mucTeiny CcUHTE3yeThCsl CIPKOBOJCHbD,
CTUMYJIIOE ~ aKTUBHICTh  1HIIOrO  (EepPMEHTYy CHHTE3y CIpKOBOJAHIO —  3-
MepkarnronipyBaraminoTpanchepazu (3MST), 1 came CHUHTE30BaHUI ITUM MUISTXOM
CipkoBOJiIcHb 3yMoBitoe 3axucHuid edekr [160]. Bwussneno, mo H2S, sxuii
npoaykyerbesi 3MST, 110 m0oKami30BaHa rOJIOBHUM YMHOM B MITOXOHJIPISIX, 3MEHIITY€E
reHepallilo akTHBHHAX (JOPM KHUCHIO B ITUX opraHenax [162].

Sk B1IOMO BUXKUBAHHS KJIITHH Ta BIAHOBJICHHS (YHKIIA IPU OKUCHOMY CTpecCi
3aJIeKUTh BiJl aKTUBHOCTI aHTHUOKCHJIAHTHOI cUCTeMU. MOXIMBO 3actocyBaHHs L-
IUCTEIHY Ha TJI TOMNEPEAHBOTO BBelAeHHS DLnponapruiriiinMHy [JaBajio 3MOTy
aKTHBI3yBaTH 3aXMCHI BIIACTUBOCTI MIOKap/ia 3a paXyHOK TepeTBOpeHHs L-nucreiny B
AHTUOKCUIAHTHI CMOJAyKH, a came — riyTation [160]. € pgammi mpo H2S-
OTIOCEPEIKOBAHUM 3aXUCT KJITHUH, KWW TIOB’sA3aHUM 3 OallaHCOM MiX BIJHOBHUM 1
okrcHeHHuM rirytationoMm (GSH /GSSG) [163, 164].

BBegennss L-uucreiny Ha QoHl 1HriOyBaHHS UMCTaTIOHIH-Y-JTia3u THepen
imemiero-penepdysi€ro 3amyckae KackaJ 3aXHCHUX MEXaHI3MIB, B SKOMY MOXYTb

OpaTH y4acTb OKCHUJ a30Ty, INIyTaTiOH 1 CIpKOBOZIEHb, CUHTe30BaHuil 3MST.
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PO3/1TI 2.
MOJIEJIb TA METOAU JOCJLTKEHD

2.1. Moaeasb (pokanbHOI LepedpaibHoi ilnemii-penepdys3ii

[Tpubauzno 30-40% 11 3ymoBiE€HI aTEPOCKIECPOTHYHHM Ta EeMOOIIYHHUMU
ypaXXeHHSIM MaricTpajibHuX aptepii ronoBu [128,165,166,167]. 3Hayna wacTtuHa
Mali€HTiB MalOTh HE OJHY, a JEKUIbKa NMpuuuH emoodii. KpiM aprepio-aprepiaabHux
emOoumiit mpuban3Ho y 23-25% Bunaakax Il 3ymMoBieH1 Kapi0T€HHOIO eMOOJIi€l0, sKa
4acTO BUHUKAE NMPU MUTOTJIMBIN apuTMii, €HIOKApIUTI, MOPOKAX CEpPLIs, TUISTALIHIN
KapioMiomnatii Ta iHdapkTi Miokapaa. [meMidHui 1HCYJIBT MOJXKE JIOKaJIi3yBaTUCS B
pI3HUX BiJIiIaX TOJIOBHOTO MO3KY, ajie y 86% BHUMAJAKIB BIH PO3BUBAETHCS B OaceiiHi
BHYTPIIIHBOI COHHOI aprepii, Haiuactime (Omm3pko 50%) - y OaceitHi cepemHbOi
Mo03koBoOi aptepii [21]. Ile oGymMoOBIIeHO TUM, 110 BHYTPIIIHI COHHI apTepii 0COOIUBO
YacTO BPaXalOThbCS aTEPOCKICPOTHYHHUM IPOLECOM Yy MICHAX iX MOALTY (HampHKiIaza
Oidypxkartist COHHOT apTepii), 3BUBHCTOCTI (CH(OH COHHOT apTepii) Ta 3auTTs [168].

Ha croronni 3ampornoHOBaHa BeJHMKa KUIBKICTh MOJENEH 1iieMii TOJO0BHOTO
MO3KYy, SIKI YMOBHO MO’KHAa TMOJIUIUTA Ha: MOJeNl TIIo0anbHOi 1 (OKaIbHOI
nepedpanpuoi imemii (DILI); moctiiini Ta TUMYacoBl (penepdysiiiHi) OKIIO3ii.
Ockinbku 11 € noKalbHUM ypasK€HHSM TKaHUH TOJIOBHOTO MO3KY 1, IK BXXE 3a3HAYEHO
BHUIIIC, BEJIUKHM BIJICOTOK BHUIIAQJIKIB BUHUKA€E BHACIIAOK OKJIIO31i cepeaHbOI MO3KOBOI
aprepii (CMA) abo oaniei 3 ii rutok, came mojaens OLI 6aceiitna CMA Oyna obpana
s pocnimkenas — MCAO (Big anrmiiicekoro — middle cerebral artery occlusion)
[169,170]. Mogaeni MCAQO mupoko BHKOPHCTOBYIOTHCS YEpe3 IMaTOTCHETHYHY
MOJIIOHICTH 10 TPOMOOEMOOTIYHOTO 1HCYNBTY Jitoauuu [171,172,173,174].

Y jpocmimxkeHHi Oyja BHUKOpUCTAHAa MOJCNb 1HTPATIOMIHAIBHOI OKJITIO311
cepeHbOi MO3KOBOi aprepii y UIypiB, B SKii 3aCTOTOCOBYBAJIM BUKIIIOUEHHS
eKCTpakpaHiaJbHUX KoJlaTepaneil coHHoi aprepii Ta okmo3iro CMA (puc. 2.1)
MoHoditameHTHEM oKJrogepom 4/0 (Doccolcorp., US) 3 CHIIIKOHOBHM HOKPUTTSIM
JIOBXKHUHOK 5-6 MM, JiaMeTpoM auctaibHoro kiuisg 0,38 mM, AoBkuHOIO 3 cM Ta

NIO03HAYKO0 Ha BifcTaHi 18-20 MM Bix quctanpHOTO KiHI ( doto. 1).
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ACA

PCA

Puc. 2.1. Cxema po3sraliryBaHHs OKJIFOJIepa Y MPOCBITI BHYTPIIIHBOT COHHOT apTepii [3a
Smrcka MI 2001, Traystman RJ 2003] ICA — BuytpimHs conna aptepis; ACA —
nepeaHs Mo3koBa aprepia, MCA — cepennsa Mo3koBa aprepisi, PCA — 3aqHs1 MO3KoBa

aprepisa, SCA — BepxHsi MO304YKOBa apTepis, BA — ocHoBHa apTepis

®orto. 1. Monodinamentauii okmonep  Poto. 2. Burisan onepaiiiiftHOro mosist mpu
4/0 (Doccolcorp., USA) monenroBanHi MCAO

JlocmimkeHHs: TpoBOAMIM Ha mrypax JiHii Bictap macoro 280-320 r, 3rigHo 3
BUMOramMu €BpoOIenchbkoi KOHBEHINT 13 3axucTy XxpedetHux TtBapuH (CrtpacOypr,
1986). MonentoBanns (hokalibHOI immemii-penepdy3ii TOJIOBHOTO MO3KY MPOBOIMIN
OMEpPAaTUBHUM MIJISXOM IM1JI HApKO30M (BHYTPIIIHbOOYEPEBUHHO). JlJisi BBOAHOIO
HAapKO3y BBOAWIM PO3YMH KETaMiHy 3 po3paxyHKy 150 Mr/kr mMacu Tija TBapHHH,
nigpumyroda 1o3a 50-75 Mr/Kr Macu Tija TBApUHHM 110 TTOTPEOi.

OnepaTuBHE BTpy4aHHs BiOyBajocsd Ha oONEpalifHOMY CTOJHMKY, TBapuHa
3HaXOAWJIacd Yy TOJOXKEeHHI Ha cnuHi. llepenHs mnoBepxHi mwmi TodWIacsS Ta

o0poOuisiacss po3uyMHAMHM aHTUCENTHKIB - OeTtamuHoM, /0 % eTUIOBMM CHUPTOM Ta
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acenTuYHO oOkiamanacs cepBeTkamu. [lo cepemHiit niHii, BiJ Mia’ I3MKOBO1 KICTKU J0
SApEeMHOi BUPI3KH TPYIWHU, TPOBOJUBCA JNIHIMHUNA po3pi3 AoBxkUHOIO 3-4 cm. [lo
obunBa OOKHM BiJl po3pi3y WIKIPY BIJACENApPOBYBAIM Ta PO3BOJMIU 3a JOMOMOTOIO
XIpYpriuHHUX 3aTUCKAYIB — «MACKITIB». BUIIOUKOBY Ta MIUTONOAIOHY 3aJ1031 BUILISLIIN
€IMHUM OJIOKOM Ta BIABOIWIM Bropy. | pyaInHHO-KITIOUNYHO-COCKOMOMIOHMA Ta
JIBOYEPEBIICBUN MSI3U PO3BOAMIIUCA B CTOPOHHU, a JIOMATKOBO-IIJ SA3UKOBUM M’S3
nepecikaBcs (poro.2). Bumimsiin mpaBy 3aranpHy (3CA), 3oBHimHI (30CA) Ta

BHyTpimHIO coHny (BCA) aprepii (¢oro.3).

®orto.3. bidypkartis mpaBoi 3arajbHOI COHHOI apTepii mia yac omnepartii
CCA —3zaranpHa conna aprepisi; |CA — BHYTpIIIIHS COHHA apTepis;

ECA — 30BHIIIHS COHHA apTepis

3a g0moMororo jiratyp OJiyKarouuii HEpB BIIAUIAIN BiJ CyJAWH Ta BIJABOJIWJIH.
Bupinanu, neper’s3yBaiii Ta Mmepecikand NOTWIMYHY TUIKy 30CA, BepxHIO
IMIMTONOIIOHY Ta BUCXIAHY TJIOTKOBY apTepii. Haknananu nikaTypy Ta nepeBsi3yBajiu
3CA na Bigcrani 1-2 mm Bim Oidypkamii. Ilpm awmcekmii y IimsHIN TeTIi
SI3UKOTJIOTKOBOTO HEpPBa 1IEHTU(IKYBAIM Ta BUAUISIIA KPUJIOMIAHEOIHY apTepiro, sKa
Bimxonuth Big BCA, ii mepem’s3yBanu Ta mepecikanu. Hakmamanu MiKpoCyIuHHI
tumuacoBi kiincu Ha BCA. IlepeB’si3yBaniun Ta Ha Bijictani | MM Buiie Bif Oipypkartii

nepecikanu 30CA.
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B mpoceit 30CA BBOgunmm MoHodinmamentHuii oxmonaep 4/0 (Doccolcorp.,
USA), skiit gepe3 Oidypkamito 3CA motpomnsis B BCA. Oxironep BBOAUBCS 10
Mmo3HaukKl Ha BifactaHi 18-20 MM Bi1J AWCTAJILHOTO KIHIIS, HAHECECHOIO 3a JIOIIOMOIOIO
MIEPMAaHEHTHOTO CPIOHOTO Mapkepa, 10 BITUYTTS JIETKOTO OMopy (IO CBIIYWIIO MPO
J0ro MOTpaIITHHS Y IPOCBIT EpeIHBOI MO3KOBOI apTepii Ta 010kyBanHs CMA). [lpu
npoMy MikpocyauHHa kiincu Ha BCA TumyacoBo 3Himanacs. I[licns BBeleHHs
okmogepa y BCA 1o mo3naukw, Ha kykci 30CA Hakimagamach JiraTypa Ta IIUIBHO
3aTAryBayiach, (PiKCyr0o4u MOHO(QIIAMEHT y MPOCBITI cyauHu. lmemis 3aiiicHIOBaIN
npotsroM 60 XB., TOTIM OKIIOJACp BHAAIIM 1 TOYMHANach penepdysis. Pany
3ammBanyu nomapoBo HuTkamu Vicryl 4/0 (Ethicon, US). IlIBu Ha mikipi oOpoOJisvcs
antucentukamu. OnepatuBae MojenoBanHd MCAO TtpuBaio npotsrom 50-60 xB.

[Ticns npoOyKeHHsT TBapUH MEPEBIpsUIM HASBHICTh (DOKAJBHOIO I1MLIEMIYHO-
peniepy31ifHOTO TOMIKOKEHHSI TOJIOBHOTO MO3KY. [[si boro Iypa yTpUMYyBajiH 3a
XBICT Ha BiAcTaHl 1-2 cM BiJ moBepxHi. B HOpMI IIypy CUMETPUYHO BUTITYIOThH
oOW/JBI KIHIIBKM B HampsMy A0 mmijjord. IIpu HasBHOCTI (DOKAJIBHOIO 1MIEMIYHO-
perniepdy31iiHOTO TONIIKOKEHHSI TOJOBHOTO MO3KY BH3HAYA€ThCS TOHIUHA (IIeKcis
KOHTpaJlaTepalibHO1 MEePEAHBOI JIanu. TBapuH, y SKHUX LIel (EHOMEH He CIIOCTepIraBcs,
B JOCHIPKEHHsI He Opanu. {7 BUKIIIOYEHHS FeMOpariyHuX YCKJIAQJHEHb ONepallii,
MOIIKO/DKEHHST Ta PO3PUBY CYAWH, TICHsA 3aKiHYEHHS JIOCHIAYy MPOBOIMIN

KpPaHIOTOMIIO 1 MAKpOCKOIIYHY OLIHKY cTany I'M Ta cyquH.

2.2. JlochqilzkeHHsI TMOKAa3HMKIB KapaioaMHaMiku ImypiB 3 (okajabHOIO

nepedpaibHOIO imeMicro-penepdysicro

Jns OIIHKK KapalOJWHAMIKM Yy IIypiB MiJ dYac omeparii 10 MOICITIOBaHHS
¢dokanpHO1 1mieMii (koHTpoab) I'M, micis imemii, Ta micias penepdy3ii BUBYAIUCH
HACTYMHI NOKa3HUKU CUCTOJIIYHOT (PYHKIIII:

- ynapuauii 00’em (YO),

- XBWIMHHHH 00’eM kpoBi (XOK),

- ¢paxuis Bukuny (OB),

- kianeBo-cucroniuanii Tuck (KCT),
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- KIHIIEBO-CUCTOJIIYHUN 00’ eM siBoro nuryHouka (KCO),
- MakKCUMaJIbHA MIBUAKICTh HAPOCTAHHS TUCKY (dP/dtmax)
- yacrora cepiueBux ckopouens (HCC);

Ta MOKA3HUKHU JT1aCTOIIYHOT QYHKIIIT CepIis:
- KIHIEBO-AiacTONIYHMUI 00’ eM JiBoro nuryHouka (K/10),
- MakcuMaJlbHa IIBUAKICTh 3HMKEHHS TUCKY (AP/dtmin),
- KIHIEBO-/[IaCTOJIIYHA XKOPCTKICTh Miokapa (YKM,,),
- KOHCTaHTa aKTHMBHOTO po3ciabieHus (Tau).

IMokazunkn KapAioAnHAMIKH peecTpyBaiu 3a JOTIOMOTO10
yinpTpaMikpokarerepa 2F 3 garumkom trcky Ha kinmi (Millar Instruments, Houston,
TX), skuii uyepe3 mpaBy COHHY aprepito perporpaano BBoawau y JIII cepirs.
PeectpyBanu curnanu tucky 1 00’emy JII 3 Bizyanmizaili€eto KpUBUX 3aJIEKHOCTI ITUX
BEJIMYMH MPOTATOM CEPIIEBOTO MUKITY 3a jJonoMororo Millar Pressure-Volume System.
CriBBITHOIIEHHSI TUCKY 1 00’€My JIBOTO MIIYHOYKA aHATI3yBajid 3a JIOIOMOTOIO
nporpamu PVAN 3.6 (Millar Instruments) 3 kOHBepTaili€l0 BiIHOCHUX OJUHUIIb
06’emy (RVU) B abcomroTHi oguHuIll 00’eMy (MKJI) 3a goromoror dhopmynu (slope
20,25*RVU — intercept 29,05). [lns uporo karerep kamiopyBaiu 3a 00’€MOM HUISIXOM
3aHYpEHHS KaTreTepa y KalOpyBalibHY KIOBETY, fKa CKJIQJa€ psJl HWIIHIPUYHUX
OTBOPIB BIJIOMOTO JllaMeTpy Ta 00’€My, HANOBHEHUX CTa01I130BaHOI0 TE€MapUHOM
KpoB’10 1ypa [175,176].

[Ticns 20 XBUJIMH BCTAHOBJIEHHS PIBHOBArW, MOYMHAIM PEECTPALIIO MOKA3HUKIB
Kap110reMOIMHaAMIKH

- Y BUXIJIHOMY CTaHi, IK KOHTPOJIbHI TOKa3HUKU;
- IIiclg BBeIeHHS MOHO(1IaMeHTHOTo okimoaepa 4/0 (Doccolcorp., USA) ta ioro

MOTPAIUISIHHA Y TIPOCBIT MEepPeHbOI MO3KOBO1 apTepii Ta O0okyBaHHs CMA, Ha

1-#, 10-#, 30-i1 Ta 60-i1 XxBuIMHAX MOoAeNIIOBaHHS (OKaIbHOI imemii ['M;

- micnga BuupalieHs MoHodimameHnTHoro okmioaepa 4/0 (Doccolcorp.,, USA) 3

MPOCBITY MepeHbOT MO3KOBOI apTepii 1 movarky penepdysii ['M, na 10-ii, 30-it

XBWJIMHAX Ta yepe3 24 roauHu.
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B mocnimkeHHsx Oyia rpyra TBapuH — «IIaM», KM IIPOBOMIIOCH OTIEpaTHBHE
BTPYUYaHHS Ta PEECTPYBAIN MOKA3HUKU KapII0JMHAMIKA, HO HE MPOBOAMINA OKIIO31I0
CMA. Lli TBapuHu He niepedyBaiu B ymMoBax (okanbHOI imemii-penepdysii ['M.

3a konrenmiero Suga [177,178,179,180], niBuii nuryrouok (JILLI) ceprist, MoxkHa
PO3TIIAIaTH SIK MOJIENb, IO XapaKTePU3YETHCS 3MIHHOIO y Yaci xKopcTKicTio. [IpoTsrom
cepueBoro 1ukny JIII po3BuBae BianoBimHUN 00’€My THCK, IO OMUCYETHCS KPUBUMU
3aNIeKHOCTI TUCKY 1 00’emy. Enactuuni BnactuBocti JII, B KOXKHINA TOYI CEPIIEBOTO
IUKJTY, MOXHa OI[IHUTH 3a JOTIOMOTOI0 NMOKAa3HMKa OPCTKOCTI Miokapaa (JKM), ska

3pocCTae Mpu Mepexo/ii cepus 13 1acTOMIYHOI a3u y CUCTOJIUHY.

2.3. Metoa BugijienHs ¢ppakuii MiToxXoHAPil i3 cepus urypis

Buninennsa ¢pakiii MITOXOHIpIN 13 cepus LIypiB 3[1HCHIOBAIOCS 32 METOIOM
mudepeniiinoro uentpudyryBanns [181]. Bupansaum cepiue Ta  IpoMHBaIH
oxonomkeHuM 0,9% pozunnom KCI. Jlani HOXHISIME TKaHWHY MOAPIOHIOBAIM Ta
TOMOTEHI3yBaJld y CEPEJOBUIN BHUIIJIEHHS B CHIBBiIHOIIEHHI 1:9, 1m0 MicTUIIO
(mmoue/n): ENTA — 1, caxaposy — 250, tpic-HCI — 25, pH 7,4. T'omorenar
uentpudyrysanu npu 700 g nporarom 8 xB (4°C) mis ocamkeHHs Anep 1 rpyooi
KIITAHHOT ~ (pakiii. [[as ocamkeHHS MITOXOHIPIA OTpUMaHUM CylepHATaHT
uentpudyrysanu npu 11000 g mpotsirom 15 xB (4°C). OTpuManuii MITOXOHAPiaTbHUN
0caJl pecyCneHAyBaJId B CEPEAOBHINI BUIICHHS, 10 MicTuB (MM): caxapo3a — 250,
tpic — HCI — 25 (pH 7,2 npu 23 °C) Ta oapasy BUKOPHCTOBYBAJIU B €KCIIEPHMEHT.

Bwmicrt Oinka B cycrieH3ii MiToOXOHpili Bu3Ha4amu 3a MetooM Jloypi [182].

2.4. MeToauKH J0CTiKeHb OioXiMiuHMX 3MiH B Miokapai
2.4.1. MeToauKM J0CJiTzKeHs] OKCHIATHBHOTO CTPecy

Busnauenns weuokocmi ymeopenns O, . IIIBUIKICTh YTBOPEHHS CYNEPOKCHUILY
BU3HAYaIM 3a OKHCHeHHsAM muroxpomy C [183,184,185]. I'myrarioH, KIiTHHHI
penyKkTa3u, acKOpOiHOBa KHCJIOTa 37aTHI BITHOBIIOBATH HUTOXpoM C, SKH MOXe

Oytu peokucneH uuroxpom C-okcuaazoil Ta mepokcuaazoil. BpaxoByrouu Buiie
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BKa3zaHe JJISl MiJABUIIECHHS CIEeU(IYHOCTI BUMIPIOBAHHS CYIEpOKcHay, IuToxpoMm C
YaCTKOBO  alleTWJIIOBAJM, IO 3MEHIIYyBAJIO MIBUAKICTh WOTO  BIJHOBJICHHSA
MITOXOHAPIAIPHUMH 1 MIKPOCOMAJbHUMHM pPEAyKTa3aMu 1 HIBHJAKICTh OKHCHEHHS
nutoxpom C-okcuaa3zod, MpU LBOMY 3HaTHICTH IuTOoXpomy C BIJHOBIIOBATUCH
cymepokcuaoMm  30epiraimack.  BimHoBnenHs — mutoxpomy C  peecTpyBaiu
CHEKTPOPOTOMETPUYHO 32 POCTOM IMOTJIMHAHHS MPHU AOBXKHUHI XBUJI1 550 HM.

Busnauenna emicmy H;0,. Bwmict H,O, BH3Hauamm maKTONEPOKCHUIA3HUM
metonoMm [186]. ¥V kBapueBy kroBety (1 cm), B skiit Oyino 2 min 0,1 M poszuuny KJ
(u.n.a.), HaWMIIKYy JakTonepokcuaasu (50 wM) (“Sigma”, CHIA) B 0,05M
dbocharHomy Oydepi pH =7,33 nomaBamu Oe30UIKOBI aJiIKBOTM TOMOTEHATIB Ta
wazMu KpoBi (100-250 mkr 615ky). BumMiproBanu mBUIKI 3MIHU €KCTUHIIT TPOO MpH
353 am. Kinekicts H,0, Bupaxanu B mMoib Ha MT OUIKY MpoOU, BUKOPHUCTOBYIOUHU
koedimieHT MomsIpHOT excTHHIIT € = 26000 M * em™ [187].

Busnauenns weuokocmi ymeopennsi ‘OH- paduxkany. Busnadanum metogom
OKHCHEHHS Je3okcupr6o3u [188]. Jlo amikBoT mpod JgoaaBaid CyMill, y 3araibHOMY
06’emi 0,6 mi, sika mictuth 20 MM ne3okcupubosu (u.a.a.), IMM H,O, (“Sigma”,
CIIA), 20 MM ¢dochary kamiro 1 20 Hr nuHKy. [HKYOyBanmu npotsirom 1 ronx npu
temnepatypi 37°C. Ilicnst yoro ponmaBanu 0,5 miu 1 % po3unHy Tio01pOITYpaTOBOi
kucnoTu (u.g.a.) 3 50 MM NaOH (u.m.a.) 1 0,5 mu 2,8 % po3unHy TpPUXIOPOITOBOI
KUCIOTH (4.m.a.). Otpumany cymim mnpoTsroM 20 xB. HarpiBanu npu 100°C.
IBuakicte yTBOpeHHs OH-pagukany BH3HAYald 3a POCTOM IOTJIMHAHHS TPH
noBuHI xButi 532 um [189].

Busnauenns emicmy ceyogoi xucromu. BMicT cedoBO1 KHCIOTH BH3HAYalM 3a
JomoMoror 100ipku peaktusiB dipmu «Dimict-iarnoctukay (M. JHinpo, Ykpaina),
B aJiKBOTax Mpo0 KOJOPUMETPUUYHHM MeToAOoM. J[o alliKBOT J0JaBajiud PO3YUH
kapOoHaty HatTpito Ta GochopHOBOILGPAMOBOrO PEAKTUBY 31 CTAHAAPTHOTO HAOOPY.
Busnauanu BenmuuuHy ekctuHuii npu 650 HM micna iHKyOyuii cymimu 30 XB. mpu
KiMHaTHIM TemmepaTypi. KiIbKICTh C€YOBOi KHCIOTH B IMPoOaX pO3paxoByBaIU 3a

EKCTUHIIIE€I0 CTAHIapPTHOTO PO3UMHY CEUOBOI KUCIIOTH.
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Busznauennsa emicmy mpombokcany B2 ma aetikompieny C4. BwmicT
eitko3anoiniB — LTC4 ta TXB2 Bu3Hauanum B COUPTOBUX EKCTpPaKTaX IOMOTEHATIB
MITOXOHJpPIM cepus pajloOIMyHHHM METOJOM, KOPHUCTYIOUHUCh CTaHAapTHUMU
nobipkamMu  peaktuBiB  ¢ipmu  «Amershamy», Anrmis. CHOuUpTOBI  €KCTPaKTH
BucymyBanu npu 40°C y moBiTpsHOMY TepMocTaTi Ta 30epiramm mpu -20°C.
PagioakTHBHICTH P00 BU3HAYAIM Ha MYMIbHHUKY hipmu «Beckmany, Himeuuunna.

Busnauennss emicmy Oienosux kow’toeamis (/[/K). Bwmict JIK Bu3Hauamu
CHEKTPOPOTOMETPUYHO 32 MOTIMHAHHIM MPU A—232 HM renTaHOBUX €KCTPAKTIB MPoO
[190].

Buznauenus emicmy manonogoco dianvoezioy (M/A). Bmict MJIA Bu3zHavanu
3a peakIli€ro 3 TiodbapoiTypoBoio kuciotToo [191]. Jlo amikBot mpo0 momasanu 0,5 mi
1 % po3uunHy TioOapoOiTypoBoi kucimot B S0 MM NaOH 1 0,5 M 2,8 % po3unny
TPUXJIOPOUTOBOI KUCIAOTH. OTpuMaHy cymiml BUTpuMyBaiu 20 XB. Ha KHUIUISYIA
BOJISTH1M OaH1, 0XOJIO/IPKYBaJIM 1 BU3HAYATIN BEJIMYUHY €KCTUHIIT npu 532 HM.

Bumicm 6invnozo 3aniza Bu3HOYAIH MOAU(PIKOBAaHUM (POTOMETPUUHUM METOJOM,

BUKOPUCTOBYIOUH peakTuBU Gipmu «Dimicit-/liarHoctukay [192].

2.4.2. MeTOAMKH T0CTiIKEeHHSI HITPO3aTUBHOIO CTpeCy

Busnauenns 6asanvnoi akmusHocmi (epmenmie cunmesy oxcudy azomy de
novo. Busznayanu Ga3aibHy aKTUBHICTH (hepMEHTIB € NOVO CHHTE3y OKCHAY a30Ty.
AKTHBHICTh  Kajblliii3ane:kHux  KOHCTHTYTHBHUX  (CNOS=eNOS+nNOS) Ta
kanbiiaesanexxnoi INOS orinroBann 3a komOiHariero Kimacuanoro meroga [193] ta
cydacHoi #oro moamdikamii [194], mpucrtocoBaHy 10 CHEKTPOGOTOMETPUYHOTO
BUMIPIOBAHHS OJHOTO 3 MPOAYKTIB peakiii - L-1uTpyminy.

V¥ 10 pa3ziB 30Uk 00’eM CyOCTpaTHOI CyMillll 1 BU3HAYEHHSI aKTUBHOCTI
bepMeHTy TPOBOAWIM 3 MIHIMAJIBHOK KUIBKICTIO KO(AKTOPIB I HaOJUKEHHS
aktuBHOCTI NO-cwHTa3, MmO BU3HAYANHMCS, A0 ICHYIOUOro (0a3ambHOTO) pIBHSA
aKTUBHOCTI. L-apridHiH [00aBiisiid 3 HAJJIMIIKOM, BPaxOBYIOUM MHOro MOXKIIUBY
YTHIII3AIII0 B apriHa3Hii peakiiii. AKTHBHICTh (DEPMEHTIB BHpaXKaldW B IMIKOMOJISX

HOBOYTBOpeHOoro L-mutpyininy 3a 1 XB. B po3paxyHKy Ha 1 mr 3arajpHOro Oijka B
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npo6i. BMicT nuTpyiHy BUMIPIOBAIM BUCOKOUYTIMBUM KOJOPUMETPUIHUM METOOM
[195].

Busnauenns axmuenocmi cymapnoi NO-cummazu (CNOS+INOS). AmnikBoTu
po0, B skux Oymno 500-1000 mkr Oinka, iHkyOyBamu mpoTsirom 60 xB. npu 37°C B
3aragpHOMY 00’eMi 1 Mt cyOcTtpatHoi cymimn (Mkmoinb/min): KH,PO, (w.m.a.) — 50,
CaCly(u.n.a.) — 2, MgCly(u.n.a.) — 1, HAJI®H (“Sigma”, CIIIA) -1, L-aprini# (4.1.a.)
-2, pH 7,0. domaroun 0,3 mi 2 N HCIO,. (u.1.a.) peakiito 3ynuHsutd. i1 KOHTPOITIO
BUKOPHUCTOBYBaja IMPOOM, IO MICTUIM IOBHY CYOCTpaTHY CyMIII 1 TONEPEIHBO
nenarypoBanuii 2 N HCIO, 6inmok. Cymim nenrpudyryBamu npu 3500 00./xB
npotarom 10 XB 1 B HamoCaAKoBIA O€30UIKOBIM cywmimll, CHEKTPOPOTOMETPUYHUM
METOJ/IOM 32 KOJIbOPOBOIO PEAKIi€l0 3 aHTUIIPUHOM, BU3HAYaIu BMICT L-nUTpymiHy.
Leit meTon mMae BUCOKY 4yTiuBicTh — 0,2 MKr L-tutpyniny y 1 mii, 3aBIdKu 4omy
MO’K€ BUKOPHCTOBYBATHCS JJIs 1oCHiKeHHs akTuBHOCTI NO-cuHTa3.

Busnauennss axmuenocmi INOS. Meronuka Maibke aHaJaOriYHA TOMEPEIHIMN.
BigMmiHHICTE TIONISITa€ B TOMY, IO B iHKyOamiiiHy cymim 3amicth CaCl, mobGasmsum 2
MkMoJib EJITA.

Pospaxynox axmusnocmi CNOS. Bignimarouu Big cymapHoi akTuBHOCTI NOS
akTuBHICTH INOS otpumyBanu cymapny aktuBHicTE CNOS (eNOS+nNOS).

Busnauenns nimpampeoyxmasuoi akmuenocmi. AxtuBHicTs HAJIH-3anexHoi
HITpaTpEayKTa3H, 10 XapaKTepU3ye 1HTEHCHUBHICTh HEOKHCHOIO PEyTHIII3aliiHOIO
cuatesy NO, Bu3Hayanu 3a 3MEHIICHHSM BMICTYy HITpaT-aHiOHa B i1HKyOariiHOMY
cepenosuii [196].

Busnauennss emicmy NO,. Mirtoxonapianpai mynu HiTpuT-a"iony (NO;)
BU3HAYAJIM B 0€30UTKOBHX aIKBOTaX MpoO B KOJIOPUMETPHUUHIN Peakilii 3a JOMOMOTO0
peaktuBy I'pica meromom I'pina B moaudikamii. PeaktuB I'pica roryBanu
OesnocepeIHbO Tiepe]] BU3HAUEHHSIM, 3Milnyroun piBHI udactuHu 0,1 % BomgHOTO
po3unHy HadTHIeTHIeHAnaMinauriapoxopuay (“Sigma”, CHIA) 3 1 % po3urHOM
cyiabdanizaminy (“Sigma”, CIIIA) B 5% H3PO4 (u.a.a.). Kinbkicts NO, Bu3Hauanu 3a

JIOTIOMOT'O0 KaiOpyBaabHOI KprBOi, moOymoBanoi 3 Bukopuctanasm NaNO; (x.4.).



52

Busnauennss emicmy NOjz'. Mitoxonapianpauii mya Hitpar-aHiony (NOjz)
BU3Hauam OpynmHOBUM MetogoMm [197]. Tlpm 100°C mpotsrom 10 XB. adiKBOTH
npoOu 1HKYOYBaJIM, TICIIS YOTO OXOJIOKYBAIU 1 BUSHAYAIIM BEJIMYMHY €KCTHUHIIT TPH
405 am. bpynuHOBHII peakTHB TOTYBaJIM HUISXOM pPO3YMHEHHS 60 Mr OpylUHHY
(“Sigma”, CIIIA) y 100 mi 50 % cipuanoi kucioTs (x.4.). Kinekicte NO3 ™ Bu3Hauamm
3a JIONOMOT010 KaliOpyBaabHOI KpUBOI1, moOyaoBaHoi 3 BukopuctanHsM NaNO; (x.4.).

Busnauenns emicmy uimpozomionie. BMICT BHCOKO- 1 HHU3bKOMOJICKYJISIPHUX
HITPO30TiONIB BH3Hauaau 3a MmeroioM Saville, cyTs sikoro mojsirac y BH3HAY€HHI
BMICTy JOAQTKOBOI'O HITpUT-aHIOHY micis Tiapomizy S—NO — 3B’43Ky KkaTioHaMu
nBoBaeHTHOI pryTi [198]. ITpoTsrom Houi B mpucyTHocTi ioniB Hg®* (miTpar pryTi,
y.J1.a., YKpaiHa) 3[iHCHIOBAIM TiAPOJi3 OUIKOBUX PO3YMHIB TPOO, MICIS 4YOro B
rigpomizar ponaBaiau piBauid 00°eM 1 N HCIO,4 mist ocamkeHHs OUIKY, BUTPUMYBAJIH
Ha XOJOJI JJIsl IOBHOTO OCaKEHHS OUIKY, LHEeHTpU(yryBaiu, 1 Bke B 0€30LIKOBHX
po3unHax BusHauaau BMicT NO, (RSNO ). HMHT po3paxoByBaiiu SIK pi3HHIIO MiX
BmictoMm NO, = B 06e30i1KOoBOMYy po3uuHi micis rifgpomizy 1 kuibkicth NO, = B
0e301JTIKOBOMY PO34HHI 0€3 T1APOoi3y.

Busnauennsa axmuenocmi apeinazu. ApriHazHy aKTHBHICTh BHU3HAYaJH
CTaHJAAPTHUM METOJIOM 3a YTBOPEHHSIM KapOaMilly B 1HKyOaulliHIA Cymill, IO
mictuna L-aprinin i1 amikBotu 1npod B Tpic-HCI (dipma “Calbiochem™) oOydepi
(pH=8,0) [199]. Iukybamiro nmpooaumm mipu 37°C npotsrom 60 xB., nogaroun 0,3 mi
2N HCIO, peaxmiro 3ynunsui. Ocax BUIATSUTN HEHTPUPYTYBAHHSM 1 B HAJIOCAIKOBIH

BU3HAYAJIM BMICT CEUOBHHH.

2.5. [JocaigxenHss BmjauBy L-uucreiny Ta mnponmaprijirjiuumHy Ha
KapaioreMoAuHaMiKy npu (poxaabHil imemii-penepdysii I'M

MopentoBanHsi (hokanpHOI 1memii-penepdy3ii TOJIOBHOTO MO3KY NPOBOAMIIN
OMEpaTHUBHUM NUIAXOM MiJl HAPKO30M (BHYTPIIIHHOOUEPEBUHHO) BUKOPHUCTOBYIOUHU
moxeins MCADO.

[IpomanriarminmiH  BBOAWIW  BHYTPIIIHROOYEPEBMHHO B KOHIIGHTpAIlli

1131mr/kr B Ima 0,9% NaCl, wugepes 10 xB. BBommau L-imucrein
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BHYTpIIIHbOOUYEepeBUHHO B KoHIeHTpamii 112,1 mr/kr B Imi 0,9 % NaCl. Yepes 30
xBWIMH B mpocBiT 30CA BBOamiam MoHodinameHnTHuid oximonep 4/0 (Doccolcorp.,
USA), sikuit uepes 6ipypkartito 3CA notporuisie B BCA, 1 TakuM YHHOM MOJIETIOBAITU
OTIEPAaTUBHUM MUIAXOM (DOKaJbHY IIIEMII0 TOJOBHOTO MO3Ky. DoKajibHa IIIeMis
TpuBajga 60 XBWIMH, TICIS YOr0o OKJIIOAEP BHUIASUIM — IMOYMHAmAcs pernepdysis.
PeecTpallis moka3HHKIB KapAioJuHAMIKU MMPOBOIMIIACS 32 JTONIOMOTOI0 MiKpOKaTeTepa
2F (Millar Instruments, Houston, TX) i Millar Pressure-Volume System, skuii

BBOJIMJIM Y€pe3 MpaBy COHHY apTepito perporpaano y JILI.

2.6. Meroauka pgociaipkenHss wmapkepiB I[IOJI B BeHO3Hili KpoBi
BiaTiKaumid Bix I'M Ta BIUVIMBY HA iX 3MIHM €eKIUCTEPOHY

ExcniepuMeHTH POBOAWIIM HA TPhOX Ipynax LiypiB JiHii Bictap macor 280-
320 1, imemito-penpdy3ito BUKIMKAIM OKJIIO31€I0 CEPeAHBOT MO3KOBOI apTepii, SK
omucano panimie. [lepiry rpymy ckiiagaiy 1HTaKTHI TBAPUHHM, Y KX BU3HAYAIH JIUIIE
KOHTPOJIbHI MOKA3HUKU KHUCJIOTHOrO remonizy (0 touka, mepdy3iiHUN KOHTPOJIb 10
noyatky imemii). Jlo Apyroi Tpynu BXOAWIM TBAapWUHU, SIKI yTPUMYBAIUCHh B
CTaHJApPTHUX YMOBaxX 1 SKHUM MojeloBajiach (pokanpHa imemis-penepdysis 'M. Jlo
TPETHOI TPYMH BXOJIWIU TBAPUHH, SKI OTPUMYBAIU €KIUCTEPOH MpoTarom 18 mib 1mo
I Mr/Kkr Macu Tija Ha 100y 3 TUTHOIO BOJIOI0 Y BUTJISAI CTAHIAPTU30BAHOTO EKCTPAKTY
pociuHu Serratula coronata (mpemapat «biocnon» BupoOHunTBa I-TY O6l0XiMmii
iM. O.B.Ilammanina AH VYkpaiau), micias 4Yoro iM ONEpaTUBHUM BTPYYaHHSIM
MoenoBaiachk (okanpHa imeMis-pernepdysis M. Y tBapuH Apyroi i TpeThoi rpyi i3
ApeMHOi BeHU B AuHamimi imewmii (uepes 15, 30, 45 1 60 xB), a Takox depe3 5 xB 1 24
ron penepdysii Bimoupamu mo 0,1 mur BigTikarouoi Big I'M KpoBi /Uil BU3HAYSHHS
O010XIMIYHUX TOKA3HUKIB 1 TpoBeAeHHs KuciaoTtHoro remomizy. Ilymu JIK 1 LTC,
BU3HAuUagu y IUia3mi BiATikarouoi Bil '™ BeHO3HOI KpOBI, SIK OINKCAHO paHiIle.
Kucnotauit remorni3 epurponutiB BeHO3HOI kpoBi nmpoBoawiu 0,004u HCI 3a meTomom

Tepckona 1 ['itrens3ona [200]. 3aransHuii 06110k B KpoBl BU3Ha4ainu MeroaoM Jloypi

[182].
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PO3JLJI 3
3MIHU B ®YHKIIOHAJIBHOMY CTAHI CEPIISI LI[YPIB ITPH
®OKAJBHIN IIHEMII-PENEP®Y3Ii TOJJOBHOI'O MO3KY

3.1. Iloka3HMKHM HACOCHOI Ta CKOPOTJIMBOI (PyHKUIi cepus npu oxaabHii
imewmii-penep@y3ii roJJ0BHOr0o MO3KYy

[lin wac ¢okanpHiM imeMii TOJIOBHOTO MO3KY BiZOyBaJOCh MOPYIICHHS
HacocHoi (yHKIT cepus. Tak yaapuuii 00’em (puc.3.1 ta Tabm.1) Bxe Ha 1 XBHIHHI
irmemii 3menmmBes Ha 55,9 % (p<0,05), na 10-1y, 30-1y i 60-Ty XxBuirHA — Ha 62,6 %,

53,8 % 1 51,6 % BiAMOBIIHO.

90

S0
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60
= 50
E %
= 40 e *

*

30

20

10

0 T T T T T
IHIIam KoHuTpoan 1xB 10xB 30xB 60 xB

inmmenrit imenrit inmrenrit inmmemrit

Puc.3.1. 3minu yaapHoro o0’emy cepiis ipu pokanpHiH imemii-penepdysii ['M.
* P<0,05 BiTHOCHO KOHTPOJTIO

XBUIHHHHE 00’€M KpoBi Ha 1 XBuauHI imemii 3MeHmuBes Ha 58,6 % (p<0,05),
Ha 10-ty, 30-Ty 1 60-Ty XxBununu —Ha 63,3 %, 51,4 % 1 41 % BianosigHO (puc.3.2 Ta

ta61.1). Lle Moxke CBIAUUTH PO 3HUKEHHS HACOCHOT (DYHKINT Ceplisl.
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imrenii immrentii imenii imenii

Puc.3.2. 3MiHU XBWJIMHHOTO 00’€My KpOBi cepils npu (okanbHIN imemii-penepdysii
I'M. * P<0,05 BiZTHOCHO KOHTPOJIIO

[Tpu mocmigKeHHI MOKa3HUKIB CKOPOTIIMBOI aKTUBHOCTI MiOKap/aa, BUSBIICHO IIIO
MaKcHMajdbHa MBUAKICTH HapoctaHHs tucky JIII (dP/dt max) ma 1-if ta 10-i
XBWJIMHAX 1lIeMii TOJOBHOTO MO3KYy BIpOTITHO HE 3MiHIOBajacs, mpore Ha 30-if

XBUIIMHI — 30Utbiacs Ha 20,8 % (p<0,05), na 60-ii — Ha 17,8 %. (puc.3.3 Ta Tabmn.1).

MakcuMaJibHa IBILIKICTH HapPOCTAHHA TIICKRY
18000

16000
14000

*

12000 T T
10000 T

8000

6000

4000

2000

0 T T T T

IIIam  KoHTpoas 1xB 10 xB 30 xB 60 xB
imemii immemii imemrii imemii

MM PT.CT./C.

Puc.3.3. 3MiHu makcuManbHOI MIBUAKOCTI HapocTtaHHs Tucky JIII cepus mpu

doxanpHil imemii-penepdysii [M. * P<0,05 BimHOCHO KOHTPOIIO
KinmneBo-cucromiunuii THCK Ha |- XBWUJIWHI 1meMii TOJOBHOTO MO3KY

3MeHmmBcs Ha 9,5 %, na 10-it — HA 9 %, a Ha 60-1 30uTkImIUBCA Ha 28,5 % (p<0,05)

(puc.3.4 ta Tabma.1).
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KiHneBo-cucToiayHII TIICK
140
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*
T
80
60
40
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0 . . . | |

IIam KoHrpois 1XB 10x8B 30 xB 60 xB
imemii imemrii immremii inmremii

MM PT. CT.

Puc.3.4. 3miau kinneBo-cuctomiunoro Tucky JIII cepus mpu dokanpHii imemii-
peniepdysii M. * P<0,05 BigHOCHO KOHTPOJIIO

Bonnouac, ¢pakuis BHKMAY BIpOTIIHO 3MEHIIyBajdach Ha 1-1 XBUJIMHI 1
cranoBuia 10,6+0,44 %, na 10-it — 9,5 +0,47 %, wa 60-ii — 12,4+0,86 % (p<0,05),
nopiBHsiHO 3 21,542.35 % y wontpom. Illo Bkazye Ha 3HWKEHHS CKOPOTIMBOL

aKTHBHOCTI Miokapza (puc.3.5 Ta Tabmn.1).

dpakiiist BUKHTY
30
25
20
X 15 x . % s

10
fEEEEE|
0 | | | | |

IIIam Kontpoas 1xB 10xB 30xB 60xB

imrenrii imrenrii imrenrii imrenrii

Puc.3.5. 3minu Qpakiii BUKUIY cepiis npu GokanbHil imemii-penepdysii I'M.
* P<0,05 B1iZHOCHO KOHTPOJIIO

3a yMOB imiemii TOJOBHOTO MO3KY TakoxX BigOyBasioch 30uabieHHs UYCC
(ra6m.1). Ha 10-it xBummai UYCC 30impimmaacs Ha 6,8 %, na 30-it — Ha 7,5 %, Ha 60-i —

Ha 21,1 %, 110 MOXe CBITYUTH PO HAMAraHHs OPraHi3My KOMIIEHCYBaTH HEAOCTAaTHIM
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VYO. 30u1blIeHHs TTOKa3HUKIB CKOPOTIMBOI akTUBHOCTI Miokapnaa tTa YCC HMOBIpHO
BiIOYBaJIOCh 3a PaxyHOK aKTHBAIlil CHMIIATO-aIpeHANIOBOI CUCTEMH, IO MOXe OyTH
MOB’5I3aHO 3 KOMIIEHCATOPHOIO PEAKIII€I0 OpPraHi3My Ha 3HauHe 3HIkeHHd YO miguac

irremii rojoBHoro Mo3ky [201].

Tabnuys 1.

IMoka3HUKHM CHCTONIYHOI PYHKUIII cepusi Npu (POKAJIBHIN ileMii FOJI0BHOI0 MO3KY
IToxa3sHuku Kontpouns lmemist roT0BHOTO MO3KY

1 xB 10 xB 30 xB 60 xB
KinmeBo- 91,2+6,1 82,5+7,12 83+7,41 90+6,76 117,24+5,99*
CUCTOJIYHHIA
TUCK, MM PT.CT.
Kinmeso- 234,846,37 | 259,4+3,11 251,2+3,15 233,4+4.9 241,7+4,27
CHCTOJIIYHUN
00’ €M, MKII
KinmeBo- 305,3+5,64 | 290,5+3,77 277,6+3,26 267,6+6,04 275,8+2,8
M1acTOYHUN
00’eM, MKII

VYnapuuii o0’em, | 70,5+8,71 | 31,07+1,52* | 26,4+1,35* 32,61+3,15* | 34,1+2,98*

MKIJI

Opaxuis Bukuny, | 21,5+2,35 10,6+0,44* 9,5+0,47* 11,9+0,97* 12,44+1,13*
%

XBUIMHHAI 22,7+2,72 9,5+0,73* 8,3+0,53* 11+1,05* 13,4+1,04*
00’ eM KpOBI,
MI1/XB

dP/dt max, 9624+607,7 | 9158+967,6 | 9864+1031,5 | 11629+£813,7* | 11341+£928,8
MM PT.CT./C

Yacrora 331,6+7,75 | 308,9+12,33 | 331+17,29 356,7+9,89 401,5+10,26*
CepLEBUX
CKOPOYEH, xB"

*P<0,05 BiTHOCHO 3HAYEHb Y KOHTPOI.

[Tin gac panHbOi pernepdy3ii TOJOBHOTO MO3KY BHSIBICHO 3HAuHI MOPYIIECHHS
MOKa3HHUKIB CHUCTOJIIYHOI (PYHKIIIT ceplisi, SIKI MOPIBHIOBAJIM 3 3apEECTPOBAHUMHU Ha
octanHi# (60-# XxBUIKHI) iIIEMiT TOJIOBHOTO MO3KY, ITEpe] IIOYaTKOM perepdys3ii.

VYnapuuii 06’em Ha 10-i xBuiuHiI penepdy3ii 3Hu3uBCs Ha 32,6 %, Ha 30-i

xBuHHI Ha 27,9 % (p<0,05) (puc.3.6 ta Tadm1.2).
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Yiapumii 06’ em

120 v

100 T

80
=
<60
=~

#
" I u =
0 T T T T T
MTam Kourpoap 60xe imemii 10 xB 30 xB 24r1on

penepdysii penepdysii penepdviii

Puc.3.6. 3minu ynapHoro o0’emy cepiis rpu dokaibHiH imemii-penepdysii ['M.

*P<0,05 BimHOCHO imemii; #P<0,05 BimHOCHO KOHTPOIIO

XOK 3um3uBcs Ha 10-# xBunmmHI — Ha 43,3 %, Ha 30-it — Ha 37,3 % (p<0,05)

HOPIBHSIHO 3 TIOKa3HUKOM TIPH iIIeMii ToJIOBHOTO MO3KY (puc.3.7 Ta Tabi.2).

XBINVIHHHIIIL 00’ €M KPOBi

35 *H#
30
-
E 15 #
10 * [ 4 *[#
H B
0 T T T T T
IITam  KoHTpoan 60xB 10xB 30xB 24 roq

imemii  penepdyii pemepdysii penepdy sii

Puc.3.7. 3minu ynapuoro o0’emy cepiis ripu dokaibHiH imemii-penepdysii ['M.

*P<0,05 BignocHoO imemii; #P<0,05 BimHOCHO KOHTPOITIO

[Tix yac penepdysii ronoBHoro Mo3ky YCC 3menuryBanaca Ha 10-i1 XBUIHMHI —
Ha 13,4 %, Ha 30-# xBunuHi — Ha 7 %. (Tabmn.2).

[Ipu nocmiKeHH1 MOKa3HUKIB CKOPOTIMBOI aKTUBHOCTI MiOKap/ia BUSIBJIEHO, 110
MaKCUMaJIbHa MIBUIKICTh HapocTanHs TucKy (dP/dt max) na 10-i xBunuHi penepdysii

3MenImaacs Ha 25,4 %, na 30-ii —ua 11,7 % (p<0,05) (puc.3.8 ta Tabdmn.2).



59

MagrcnmMabHa IBW/IKICTH HAPOCTAHHS THCKY
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Puc.3.8. 3MiHN MakcMMaIbHOI MIBUIKOCTI HAPOCTAHHS THCKY IIpH (OKAIBHIN imemii-

penepdysii 'M. *P<0,05 BimnocHo imemii; #P<0,05 BiTHOCHO KOHTPOJIIO

Kinneso-cucromiuauii TUCK 3HU3UBCA HA 32,7 % — Ha 10-i xBuauHi, Ha 36,1 %
b 2 b

— Ha 30-i1 i cranoBuB 74,9+6,02 MM pT.cT. (puc.3.9 Ta Tab1.2).

KinueBo-cucro/iiuyunii THCK

160

140

AT
I
120 T
100
* %
80
60
40
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Q T T T T

OTam KonTpoas olxe 10xe 30xe 24ron
imemii  penepdgy:ii penepdyzil penepdy:ii

MM PT. CT.

Puc.3.9. 3MiHM KIHIIEBO-CUCTOJIIYHOTO THCKY JIIBOIO MLUIYHOUYKAa NpU (OKaIbHIN

imemii-penepdysii M. *P<0,05 BignocHo imewmii; #P<0,05 BiZHOCHO KOHTPOJIIO
[Ipo 3HMKEHHS SIK HACOCHOI, TaK 1 CKOPOTIMBOI aKTMBHOCTI MiOKapja MiJa 4yac

paHHBbOi perepdy3ii TakoXK CBIAYUTH 3MeHIIeHHS ¢pakuii Bukugy (puc.3.10 Ta

Tab1.2.).



60

Pparuisg BUKHTY
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Puc.3.10. 3minu Qpakiii BHKHAY JIBOTO MUIyHOYKAa MpH (OKAJIbHIN 1HIeMii-

penepdysii I'M. *P<0,05 BigHocHO imemii; #P<0,05 BiTHOCHO KOHTPOIIIO

Cning 3ayBakuTd, 10 jAoBrorpuBana 24 roauHHa penepdysis ['M crpusiia
BIIHOBJICHHIO (DYHKI[IOHAJIbHUX MOKA3HUKIB CEPILS MICIIs 1IeMii 1 paHHBO1 penepdys3ii.
[Tokasuuku HacocHOi (YHKII ceplisi: ynapHud 00’€M, XBWIMHHHMA 00’€M KpOBI,
(dpaxuisi BUKAIY CyTTEBO 30UIBLIYBAINCH MOPIBHAHO 3 MOKa3HMKaMU OCTaHHBOI (60
XB) imemii TosioBHOTO MO3Ky. Tak, 24-romunHHa penepdysis 30unbmyBana YO B 2,9
pa3u mopiBHSAHO 3 60-i XBWJIMHHOIO 1mieMii 1 B 1,38 pa3u MOpIBHSIHO 3 KOHTPOJIEM.
XOK 30inbmmBes B 2,4 1 1,4 pa3u BianoBiiHO; (pakiis BUKUAY Oyiaa JOCTOBIPHO
BUIIIOI, HIK MiJ Yac imemii ToJOBHOTO MO3KYy. BojgHOUac KiHIIEBO-CUCTOMIYHUNA THCK
yepe3 24 roauHu penepdysii 30iabmuBcS Ha 25,8 % TOPIBHSHO 3 1MIEMIECI0 1
3amumaBca Ha 61,6 % Ounblie Big TOKAa3HUKAa KOHTPOJIbHOI Trpynu. [HAEKC
ckopotiauBocti (dP/dt max) moctoBipHO He Binpi3HsSBCS Bix KoHTposto (puc.3.6 -3.10
Ta Ta011.2).

Takum urHOM, 3a paxXyHOK 301IbIIICHHS MTOKa3HUKIB CUCTOJIIYHOI (PYHKIII, cepiie
HaMarajaocsi KOMIEHCYBaTH MOPYIIEHHS TeMOANHAMIKH, K1 BIAOYIUCS Mia Yac imemii

Ta paHHBOI pernepdysii romoBHOTO MO3KY [202].
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Tabnuys 2.

IMoka3HUKHN CHCTONIYHOI PYHKIII cepus npu (PpoKaJIbHIl imeMmii-penepdysii

roJIOBHOI0 MO3KY

[Toxa3Hukm Kontposb [memis (60xB) Peniepdysis

(BuximHi 10 xB 30 xB 24 ron

3HAYCHHS )
Kinneso- 91,2+6,1 117,2+6 78,9+5,44* 74,9+6,02* 147,444 ,87***
CHCTOJIIYHUN
TUCK, MM PT.CT.
Kinmeso- 234,8+6,37 | 241,7+4,27 214+5,96* 203+6,05* 232,9+10,23
CUCTOJIIYHHH
00’ €M, MKJI
Kinneso- 305,3+5,64 | 275,8+2,8 237+6,69* 227,7+£6,67* | 330,4+13,33**
M1acTOYHUN
00’eM, MKII
Ynapauii  00’em, | 70,5+£8,71 | 34,1+2,98** 23+0,91* 24,6£1,5* 97,4+7,73***
MKJI
Opakiis BUKUAy, | 21,5+2,35 12,44+1,13** | 9,7+1,19* 10,8+0,57* 28,7£1,67***
%
XBUIMHHHH 22,7+2,72 | 13,4+1,04** 7,6+0,46* 8,4+0,47* 32,6£2,77***
00’ eM KpOBI,
MJI/XB
MakcumainbHa 10222,3 11341,4 9042,7 10011,1 10236,3
HMIBHIKICTh +938,84 +928,8 +843,82* +865 +619,28
HApOCTAHHSATUCKY
, MM PT.CT./C
Yacrora 331,6+7,75 | 401,5+£10,26** | 347,8+11,12* | 374,3+10,31 | 347,2+9,56*
CEepIIeBHUX

-1
CKOpPOYEHb, XB

*P<0,05 BigHOCHO imeMii; **P<0,05 BiIHOCHO KOHTPOJIIO.

3.2. Moka3Huku pgiacroaiuynoi ¢QyHkuii cepuss npu ¢okajbHiil imemii-

penepdy3ii roJIOBHOT0 MO3KY

Ha moneni dokanpHoi imemii-penepdy3ii roJlOBHOTO MO3KY, MPU BHUBYEHHI

MOKa3HMUKIB J1aCTOMIYHOI (DyHKLII JIBOTO HUTYHOUYKA, BUSBICHO MOPYIIEHHS (DYHKIIIT

po3cnabienHs miokapaa. BimOyBanocst 30iabmenHsm KJT: nHa 1- XBuiauHI BiH

nigBuIyuBces Ha 5,7 %, Ha 10-i1 — Ha 38,7 %, Ha 30-ii — Ha 62,4 %, Ha 60-i1 B 3 pa3u

MOPIBHSHO 3 KOHTpoJjieM (Taodi. 3.3).

BiamideHo cyTTeéBe 3HWKEHHS Yy HUX MaKCUMAaJbHOI IIBUAKOCTI 3HUKEHHS

TucKy. Tak dP/dtmin Ha 1-if XxBUIMHI 1eMIi TOJOBHOTO MO3KY 3HU3MiIAch Ha 22,2 %
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(p<0,05), na 10-ii — Ha 16,2 %, Ha 30-ii — Ha 21,7 %, Ha 60-ii — Ha 54,3 % (p<0,05)
(puc.3.11 Ta Ta6n.3).

MakcuMaAJIbHA MBIIKICTH 3HILKCHHS THCKY

0 T 1
Ko Jb [
-2000 i i i V i | i i
-4000 *

-6000

-8000

MM PI.CT./C

-10000

-12000

Puc.3.11. 3MiHM MakCUMaJbHOI IMIBHIKOCTI 3HIKEHHS THCKY JIIBOTO IIIYHOYKA TMPH

doxkanpHil 1memii-penepdysii [M. *P<0,05 BiTHOCHO KOHTPOJIIO

[Tpu poMy 306imbIIMIACH KOpCTKiCTh Kamepu JIII, sxa Bu3Hauae HANOBHEHHS
IIUTYHOYKA B MEPi0 Mi3HKOI AiacToiu. Tak, KIHIIEBO-1acTOIIYHA )KOPCTKICTh MiOKap/a
Ha 1-i xBuwHI imemii miaBumuacs y 2 pasu, Ha 10-iid — 2,7 pas3u, Ha 60-if — 3,8
pasu BIIHOCHO 3Ha4eHHS KOHTposibHOI Tpymu (p<0,05). 306iibIICHHS KIHIIEBO-
J1aCTONIYHOI KOPCTKOCTI MIOKap/Aa BKa3dye Ha MOpYIICHHS mpoiieciB penakcaii JIIII
(ta6n.3). BomHOuac BHSIBICHO, IO KOHCTAHTA aKTHBHOTO PO3CIIAOJICHHS Y IIypiB [
yac imemMii ToJOBHOrO MO3Ky Oyna cyTTeBO Oulbllla, HIK Yy KOHTPOJBHIN TIpymi

(puc.3.12 Ta Ta611.3), 1110 TAKOXK CBITYMTH MPO MOPYIICHHS MPOIECY peslakcallii cepris.
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KoHCTaHTA AKTHBHOI'0 PO3CJIA0ICHHA

35 =
30 T * *
. | T T
-y 20 l T J' |
g I 1
= 15 |
1
10— —
0 T T T
IIIam Kontpoas 1xB 10x8B 30xB 60 xB

imemii imemii imemii imemii

Puc.3.12. 3MiHM KOHCTAaHTH AaKTUBHOTO pO3Cia0JIeHHS JIBOTO MUIYHOYKA IMPHU
doxanbhiii imemii 'M. *P<0,05 BiTHOCHO KOHTPOJIIO
3MEHIIICHHS] MAKCUMAJIbHOI MBUJIKOCTI 3HMKEHHSI TUCKY mpu 30ubmienH1 KT,
KIHIIEBO-/11aCTOJIIYHOI KOPCTKOCTI MIOKapJa Ta KOHCTAHTU aKTUBHOIO pO3CIa0IEHHS
BKa3y€e Ha J11aCTONIYHY JUC(YHKIIIO JIBOTO ILTYHOUYKA 1 HOPYIIEHHS pejakcalli cepus
y LIypiB miJ yac GoKaabHOI ireMii romoBHoro Mo3ky [201].
Tabnuys 3.

IHoxa3nuku AiacToivHol PyHKUII cepus npu ¢GokabHii ileMii roJ10BHOTO
MO3KY

IToxasHuku Kontpouns [11emMisi TOJJIOBHOTO MO3KY
1 xB 10 xB 30 xB 60 xB

MaxkcumanbHa | -53824+427 -41834521 -4513+740 -4214+583 -2458+207*
MIBUKICTH
3HIKCHHS
tucky dP/dtmin,
MM PT.CT./C

Kinmeso- 0,129+0,04 0,258+0,026* | 0,349+0,05* | 0,367+0,055* | 0,49+0,06*
JiacToyiyHa
KOPCTKICTh
MiOKap/a,
MM PT.CT./MKII

Koncranra 16,8+1,13 27,2+3,11* 24,8+3,13* 19,6+2,31 24,6+3,12*
AKTUBHOTO
po3ciabieHHs
(tau), mc

*P<0,001 BiZHOCHO 3HA4YEHb Y KOHTPOI.

[Tix gac penepy3ii TOTOBHOTO MO3KY 3HWKEHHS KIHIIEBO-[1aCTOJIIYHOTO THCKY

MaJjio TPAH3UTOPHUI Xapakrep, 1 uepe3 24 roj BiH 3ajJuIIaBcs 30UIbIIEHUM y 2,75 pa3u
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MOpiBHSHO 3 KoHTposieM. KiHIeBO-aiacToiyHa KOPCTKICTh MiOKapaa y Ied yac
sHum3miacss Ha 61,2 % BIZHOCHO NOKa3HMKA OCTAaHHLOI XBWJIMHHU 1IIeMii, OJHAK
3anuianack Ha 47,2 % Ouiblie BiJ KOHTPOItO (Tad.4).

Busisiteno mo 3nadenns dP/dtmin 36iabmmaocs B 2,4 pa3a MOPIBHSAHO 3 iIIEMiI0

1 IOCTOBIPHO HE BiIpi3HsIIOCS BiJ KOHTpoIto (prc.3.13 ta tadm.4).

MakcuMaJIbHAa MIBIJAKICTDH 3HIZKeHHS THCKY

-2000

-4000

-6000

-8000

MM PT.CT./C

-10000

-12000

Puc.3.13. 3MiHM MaKCHUMaJIbHOI HIBUIKOCTI 3HUKEHHS THCKY JIIBOIO IUIYHOYKA TMPH
(doxkanpHIi 1eMii-penepdysii ['M.

*P<0,05 BimHOCHO imemii; #P<0,05 BimHOCHO KOHTPOIIO

KoHcTanTa akTUBHOTO po3ciaabieHHs il yac paHHboi pernepdysii 301bIIMIaCh,
B MOPIBHSHI 1 3 KOHTpoJieM 1 3 60-ii XBUIMHOIO imeMii, a yepe3 24 TOAWHU Bif

penepdysii smenmmace (puc.3.14 ta Tadn.4).

KoHcTanTa akTHBHOTO pO3CH‘(16.]]eHHH

o * [ =/ #
35 I
30 #
S 25 I *
= a0 I -
15 I I
10 _
5 |
0 \ . . . .
ITam Konrpoar 60xB imenprii 10x8 30xB 2410

penepdysii  penmepdysii  penmepdy il
Puc.3.14. 3MiHM KOHCTAaHTH AaKTUBHOTO PO3CJIA0JICHHS JIIBOTO IIIYHOYKA TPH
dboxkanpHIi 1memii-penepdysii ['M.

*P<0,05 BignocHo imemii; #P<0,05 BiTHOCHO KOHTPOJIO
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Takum umHOM, yepe3 24 roauHU pernepdysii TOJOBHOTO MO3KY BiIMIYAIOCS

BITHOBJICHHSI HACOCHOT (DYHKIIII cepIls 1 CKOPOTIUBOI aKTUBHOCTI MiOKap/a, 4aCTKOBE

MOKpaIlleHHs. JiacToiiyHoi ¢yHKii ceprg. [Ipore KIHIIEBO-CHUCTOMIYHUM THCK 1

KIHII€BO-1aCTOIYHUN THUCK, KIHIIEBO-1aCTOJIIUYHA KOPCTKICTh MiOKap/a 3aIUIIaIiCh

Ha BHUCOKOMY piBHI, SIK HACI]iJJOK 1IIEeMIYHO-penepPy31ifHUX MOpPYIIEHb TOJOBHOTO

mo3ky [201].

Tabnuys 4.

Ioka3HukM giacToaivHol PyHKIii cepus npu pokaabHil imeMii-penepdysii

roJIOBHOI'0O MO3KY

Iloxa3zuuku

KonTpons
(BUXiHI
3HAYCHHS )

lemis

(60 xB)

Penepdysis

10 xB

30 xB

24 rox

Kinreso-
M1acTOYHUN
THCK,

MM PT.CT.

5,27+0,79

15,7+1,36**

6,2+0,91*

5,9+1,26*

14,5+1,96**

MakcumaibHa
[IBUJIKICTH
3HIDKEHHS
THUCKY,

MM PT.CT./C

-53824+427

-2458+207**

-4775+553,6*

-5703,64+670,8*

-5998,3+139,1*

Kinneso-
niactosivyHa
YKOPCTKICTh
MioKap/a,

MM PT.CT./MKJ

0,129+0,04

0,49+0,06**

0,48+0,04**

0,46+0,075%*

0,19+0,033*

Koncranra
AKTUBHOTO
po3cnabiieHHs,
MC

16,8+1,13

24,6+3,12**

30,6+7,47%*

32,7+£8,31%*

20,13+2,49

*P<0,05 BigHOCHO 1mieMii, **P<0,05 BiTHOCHO KOHTPOJIIO.
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PO3/ILI 4
JIAHI JOCJILI)KEHDb PO3BUTKY OKCHUJIATUBHOI'O TA
HITPO3ATHUBHOI'O CTPECIB B CEPIII II[YPIB ITPU ®OKAJIbHIN
IEPEBPAJIBHIN IINEMII-PEINEP® Y311

4.1. 3MiHM MOKA3HUKIB TA MapKepiB OKCHAATHUBHOI0 CTPecy

[Ipu mochimkeHHI PO3BUTKY OKCHAATUBHOTO CTPECY B MITOXOHJIPISX cepls
nypie B yMoBax (oKaJbHOI imemii-penepdy3ii TOJOBHOTO MO3KYy, BH3HAYAIHC:
mBuAKicTs reHepamnii O, ta ‘OH; Bmict H,O, ; IHTEHCHBHICTH JIIIOKCHICHA3HOTO
(mapkep setikotpien C4 (LTC,), nukimookcurenasnoro (Mmapkep tpombokcan B, (TxB,)
Ta KCAaHTHMHOKCHIAa3HOTO (MapKep cedoBa KHCJIOTa) HUIAXiB reHepamii O,
IHTEHCUBHICTb HE(EpPMEHTATUBHOTO BuIbHOpaaukaabHoro IIOJI omiHoBamu 3a
BMICTOM MapKepiB I[bOT0 Tpoiiecy — pAieHoBux koH’torariB (JK) 1 mamonoBoro
mianpaeriny (MJIA), a Takox 3a BMICTOM BUIBHOTO HETEMOBOTO 3aji3a — aKTUBaTOpa
yTBOpeHHs B peakiiii @enrona "OH, 1o € iximiatopom ITOJI.

[Ticns wmopmentoBanHs (oKalbHOI imemii-peniepdy3ii TOJOBHOTO MO3KY B
MITOXOHJpISX cepls IIypiB,uepe3 24 roj., CIOCTEPIraeTbCcsd 3HAYHE 30UTbLICHHS
renepariii ‘O, i ‘OH Ta 3pocranns mymiB ctabinsaoro H,O; (Tabi.5).

Ilpy OKCHUIATMBHOMY CTpECi BaXIMBHMM IUIsxamu TreHeparii O, B
MITOXOHJPISIX Cepls € AUXaJbHUM JAHIIOr, Ta peakuli B SKUX MPUUMAIOTh y4acTh
KCAaHTHHOKCHIa3a, IMKJIOOKCHUTeHa3a, JIIMooKcureHasza Ttomo. Ilix vac naerpamamii
IyPUHOBUX HYKJICOTHIIB i/ TI€FOKCAHTHHOKCHUIA3U OJHOYACHO YTBOPIOIOTHCS O, i
cedyoBa KUCJO0Ta. TOMYy BU3HAuYajdd BMICTY CEYOBOI KMCJIOTH B MITOXOHAPISIX CEPIls
IIypiB, K MapkKepa KCaHTHHOK3UAA3HOTO TUIAXYy TeHepaiii cynepokcuay. B
JOCIDKEHHSAX OYyJIO BHSBJICHO JOCTOBIpHE 30UIBIIEHHS PIBHS CEUOBOiI KHUCIOTH Y
TBapuH 2-1 Tpynu MOPIBHAHO 3 KOHTposieM (Tabma.5). Sk Bigomo 3 docdomimigaoro
nyjly KITHHHAX MeMOpaH mif aiero ¢ocdoninazn A2 BiALIEIUIIOETECA BUIbHA
apaxioHOBa KHUCJIOTA. [[MKIOOKCHTeHAa3HUM IUISXOM BUIbHA apaxiJlOHOBa KHUCIOTa

MEPETBOPIOETHCS HA MPOCTArjaHauHU Ta cTabutbHmii TXB2, mo € wmapkepom
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IHTEHCUBHOCTI IMKJIOOKCUT€HA3HOT0 MUISAXY, a JIMNOKCUIE€Ha3HUM UUISIXOM — B
JeUKOTpieHH, B T.4. entuaoieikorpuen LTC4, mo € Mmapkepom HOro iIHTEHCUBHOCTI.
[Ticns ¢oxanbHOi imemii-penepdysii TOJOBHOTO MO3KY y TBapuH 2-1 TPYINH piBHI
TxB2 ta LTC4 B MITOXOHApISAX CEpIls TOCTOBIPHO 30UIBIIYBAIMCS B MOPIBHSIHHI 3
KOHTPOJBHUMH TBapuHaM# ( Ta0IL.5).

JK, MJIA, Touo € BUCOKOTOKCUYHUMHU BTOPUHHHMH KIHIIEBUMH CIOJyKaMH,
IO YTBOPIOIOTHCS MPHU PO3Majli HECTIMKUX TiApornepukucuB mimiaiB B mporeci [TOJI.
Bonu He nuIie HeraTUBHO BIUIMBAIOTh HA MEeMOpaHH, aje ¥ 1HIIIIOITh MITOXOHIPIi-
3aJIeKHUM TIpolieCc aronTo3y MNomKopkeHnx kmiThuH. Hanmipuna aktuBanis [1OJI B
MITOXOHJpISAX cepusd Npu (OKaJdbHIN I1meMii-penepdysii TOJOBHOTO MO3KY MOXKe
1HII1IOBaTU HaOyXaHHS MITOXOHIPIA 3 Po3’€IHaHHIM OKUCHOTO (hochOopHIItOBaHHS U
1HAKTUBAIIEI0 TOJOBUX (DEPMEHTIB, IO OepyTh ydacTb y JAMXaHHI Ta TJIKOJMIi31
[203,204]. ¥V nochipkeHHSX CIOCTEpIraeThCcs JTOCTOBipHE 30imbmieHHs piBHSA JIK Ta
MJIA B MITOXOHJIpisIX cepIlsl TBapuH 2-i rpynu, miciisa GokanbHOI imemii-penepdysii
TOJIOBHOTO MO3KY B IOPIBHSIHHI 3 TBapuHamu 1-i rpymu (tadim.5).

[Ipu BU3HAuUEHHI PiBHA BUIBHOTO 3aii3a OyJO BCTAHOBJICHO, IO Y TBAapUH 2-i
IpynH HOro piBeHb B MITOXOHJPISIX CEplisl Ha NOPSAAOK IEPEBUIIYBAaB PIBEHb Y TBApUH
1-i rpynu (ta6n.5). HaamipHe 30inbIICHHS MYy BUIBHOTO 3aji3a B MITOXOHAPISX
cepist 3a okanabHOI imemii-penepdy3ii Moxe OyTH MPUYHUHOIO JYXKE 1HTEHCHBHOTO
yrBOpenns (ta6m.5) ‘OH, mio € iximiatopom ITOJI, B peakmii ®eHTOHA, TaK SK 1OHH
JIBOXBAJICHTHOI'O 3aJ113a € MOTY>KHUM aKTUBATOPOM LII€1 peakuii.

[Ipyn mocmikeHHI TMOKa3HUKIB OKCHIATHBHOIO CTPECy B T'OMOTCHATI TKaHHWH
cepust UIypiB B ymMoBax (hOKaJbHOI imeMii-penepdysii TOJOBHOIO MO3KY TaKOX
BUSIBJICHO 3MiHU. Y TBapuH Micis QoKanbHOI imemii-penepdysii TOJIOBHOTO MO3KY B
TKaHWHAX CEpIlsl CIOCTepiraeThes 30impienns renepamii O, i ‘OH Ta 3pocraHHs

nyJiB ctadinbHoro H,0O; , 30imbiyBaBest piBens JIK (Ta6i.5).
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IToxka3HUKM OKCHIATHBHOIO CTPECY B MITOXOH/PisiX

Ta TOMOT€HATi TKAHUH cepus LypPiB Npu (POKAJIbHIM

imewmii-penep@y3ii roJI0BHOT0 MO3KY

Tabnuys 5.

Tloka3Huk

KoHntpous,
N=8 y MITOXOHIPIsIX

N=12 y romoreHari TKaHUH

[memist-peniepdysis,
N=5 y MITOXOHIPISIX

N=8 y romoreHari TKaHUH

‘O, y MITOXOHJIpIsX, 4,61+0,58 15,06+2,11 *

YM.OJI

‘O,’, y roMOreHari TKaHuH, 0,83+ 0,12 1,64+0,21*

HMOJIb/ XB MT OiJKa

‘OH, y MiTOXOHIpIsX, 0,42+0,05 2,51+0,79 *
YM.OJT

‘OH, y roMoreHari TKaHuH, 1,18 +0,22 425+0,08 *

HMOJIB/ XB MT Ol1Ka

H,0,, y MiTOXOHIpISX, 14,77+1,64 397,32+£142,79 *

IIMOJIB/MT OiJIKa

H,0,, y roMmorenari TkaHuH, 2,24 +0,37 0,51+0,03*

MKMOJIB/ XBMT OlIKa

CeuoBa KHCIIOTa, Y MITOXOHAPIAX, 1,17 £ 0,22 18,14 + 5,56 *

HMOJIB/MT OlIKa

TXB;, y MiTOXOHApIAX, 1,92+ 0,65 5,48 £1,91*

IIMOJIL/MTI" O1JIKa

LTC, y miToxoHIpisX, 0,44 +0,06 2,61+0,89 *

[IMOJIL/MTI" O1JIKa

JK, y MiTOXOHApISX, 2,73+ 0,58 27,12 +951*

Hr/mr Oinka

MJIA, y MITOXOHTpISIX, 2,22 +£0,45 10,07 £3,42 *
HMOJIB/MT O17Ka

MJIA, y ToMoreHati TKaHUH, 6,34+ 1,06 19,96+2,24*

HMOJIB/MI Oi1Ka

BinbHe 3a1mi30, Y MITOXOHJIPISIX, 50,17 +7,84 500,78+188,66 *

[IMOJIB/MI" O1JIKa

*P<0,05 BIAIHOCHO KOHTPOJBHOI TPYIIH.

4.2. 3MiHM MOKA3HUKIB Ta MapKepiB HITPO3aTUBHOIO CTPeCY

UYepes 24 roawHM Tichs MoOJENOBaHHsS (okambHOI imemii-penepdysii ['M

(ta61.6), y MITOXOHAPIAX Ceplis MIypiB BiOYBAa€ThCS 3HAYHE 301IbIICHHS aKTUBHOCTI

INOS, mopiBHSIHHO 3 TBapHHAaMH KOHTPOJIbHOI rpymnu. lle Bka3zye Ha aKTHBIi3allifo

cuHTe3y razoBoro tpancmiTepa NO i3 L-apridiHy KUCHe3alIeKHUM IILIsIXOM (e Novo.

AxtuBarnis cucteMu NO mnpusBoauth 70 30imbineHHs piBHIB ADA Ta 0coOmmBO
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Heoesneunoro nepokcunitpury (ONOOY), mo ocobmuBo HeOesmeyHo, 00 B IHMX
yMOBax 3HauHO 3poctae reHepaitiss ADOK, y T.4. He0OXiqHOTO [y1s HOro yTBOpeHHS Oy
Takum ymHOM, TigBuiieHHs piBHA O, , mpu mocwicHHi aktuBHOCTI INOS, mo mae
3Ha4HO OuTbiny mpoaykTuBHICTH cuHTe3y NO Hix cNOS, npuszBene 10 YTBOpECHHS
NEPOKCHUHITPUTY Ta TMOJANBIIO] aKTUBAIlli MPOLECIB HITPO3ATUBHOTO CTpecy Ta
arornTo3y.

B ymoBax rinokcii kpim kucHe 3anexHoro denovo cuate3yNO (okucHeHHs L-
aprininy NOS) 3Ha4HO aKTHBYEThCS KHCHEHE3AJICKHHA PEYTIIII3aliMHUN [UIIX
yrBopeHHs NO (BIIHOBJICHHSI HITPATy HITPATPEIyKTa300 10 HITPUTY, a OCTAHHHOTO
HiTpuTpeaykrasoro g0 NO).

OcHoBuumE TponayneHtamu peytwiizamiiinoro NO (NO;” —NO, —NO) B
MITOXOHIpPIsIX cepus € muroxpom C-okcuaasa Ta kcanTmHOKcugasa [205]. Tomy B
MITOXOHJIPISAX ceplusd nociipkyBanu cymapny HAJIH-3anexxHy HiTpaTpeaykrazHy
aKTUBHICTh. Y TBapuH 2-1 IpyNU HITpaTpeAyKTa3Ha AaKTUBHICTh Oyja MOCHIICHA
MOPIBHSAHO 3 KOHTpojeM (Ta0i.6), mo BKa3dye Ha aKTHBI3aIlil0 PEyTHIII3aI[iitHOTO
cuaTe3y NO B MITOXOH/PIAX ceplis HIypiB 3a yMOB (okanpHOI imeMii-penepdysii ['M.
[nTencudikamis HiTparpenykrazHoro (peyrwiizaniiiHoro cunHtesy NO 13 #oro
crabimpHux MetabomitiB NO,Tta NOj3) nmie nume B yMoBax TINOKCii, 3a yMOB
dbokanpHOi 1memii-peniepdysii I'M, e Bka3zye Ha MOPYyIICHHS OKCUTECHAIlli MioKapja.
Bucokuii piBerr NO, 1o yTBOprO€ThCS B IIMX yMOBaX, MOXE€ OyTH NPUYHHOIO
3HA4YHOTO migBuIIeHHs BMicTy nepokcuHiTputy (ONOQ) [206] i minBuUICHHS piBHIB
renepariii Takux paaukainiB, sk NO, (IpeacTaBHUK HITPO3aTHBHOIO CTPECY), TaK i
‘OH (mpeAcTaBHHUK  OKCHIATHBHOTO CTpeCy), sKi o0WaBa € TMPOAYKTaMU
BUTbHOPAIUKAIBHOTO MUISAXY PO3Maay NEPOKCUHITPUTY 1Himiaropamu [1OJI.

OTxe, HE BUKJIIOYEHO, 110 33 YMOB PO3BUTKY LepeOpOKapI1adibHOIO CUHAPOMY
B MITOXOHJIPISIX Ceplsl BUHUKAE NEPIIUT KUCHIO, IKUH 3yMOBIIOE 3HAYHE MOCHJICHHS
peytuiizaniiinoi reaeparii NO [207].

JlociKyroun IpOsSBU HITPO3ATUBHOTO CTPECY B MITOXOHAPISIX ceplis UIypiB 3a
eKCIIepUMEHTaIbHOT (PoKaIbHOI iemii-penepdy3ii ['M Takox BU3HAYaIW 3MIHU MYJIiB

crabinpaux MetabouitiB NO: mitpur-aniona (NO; ), Hitpar-aniona (NO;3™) (Ta611.6) Ta



70

OPOAYKTIB HITpO3utoBaHHS A®MA HUZBKOMOJEKYISIPHUX TIONIB, B OCHOBHOMY
TIIyTaTiOHy — HU3BKOMOJIEKYJSIpHUX HiTpo3oTioniB (HMHT) 1 BucokomomnekymnspHux
HiTpo3oTioniB (BMHT), mo € mpoaykramu HITpo3uitoBaHHS SH-rpynm HHUCTEIHY B
O1IKax.

Y MITOXOHpISIX cepisl TBapuH 2-i rpynu 1ocToBipHO 3pocTanu myiaun NO, Tta
NO3; MOpIBHSHO 3 KOHTPOJIEM.

SIx mpaBuiIO, B YMOBaxX MaTOJIOTIi, YU MPH CTApIHHI PIBHI HITPUTY 3HUKYIOTHCS,
0, BJacCHE, YacTO € TOJOBHOIO MNPUYMHOKW AUCHYHKINTI MITOXOHIPIN OpraHiB.
BpaxoByroun icHyrounii 0eNOVO CHHTE3 CipKOBOJHIO B MITOXOHJPISIX CEPIIs, a TaKOXK
HOro aHTHOKCUAAHTHY Jil0, B TOMY YHCIl B3a€EMOJII0 3 NEPOKCHUHITPUTOM, CTa€
3pO3yMIJINM, IO MOSBA HAJJUIIKOBOTO HITPUT-aHIOHA, OLIbIIE TOTO, 1 3POCTAHHS
MITOXOHJpIaJIbHUX IMYyJNIB CIPKOBOJHIO MOXK€ OyTH 3yMOBJE€HA B3a€EMOJIIEIO
CIDKOBOJIHIO 3 TiepokcuHiTpuToM. lle Moxke OyTu 1mie oaHUM (KpiM 3pOCTaHHS
MITOXOHpIATBHUX TYJTIB HITpaT-aHIOHY 1 HITPO30TIONIB) JOKa30M 3HAYHOTO
YTBOPEHHS MEPOKCUHITPUTY, a, OTXKE, JOKa30M PO3BUTKY HITPO3ATHBHOTO CTpECy B
MITOXOHJPISX ceplid 3a imemii-pernepdysii ['M.

HitpaT-anion € HalOLIbIl OKUCIeHUM cTabuibHUM MeTabositom NO, a Takoxk
cyocTtparom HiTparpeaykrasu s pecunatedy NO [208]. 3a ymoBu imemii-penepdys3ii
['M 3Ha4YHO MiBUINYIOTHCS MYJIU HITpaTy B MITOXOHJApPIAX cepis. B ymoBax rimokcii
YTBOPEHHSI HITpaT- aHioOHa NpU (hepMEeHTaTUBHOMY OKHCHEHHI NO € ManoBipOTiIHUM.
VY Toil yac, sk MOro yacTka YTBOPEHHS MpPHU CIOHTAHHIN Jerpajanii NepoKCUHITPUTY
3poctae [209]. BpaxoByrouu 111 (hakTH, a TAaKOXK T€, 0 MEPOKCUHITPUT YTBOPIOETHCSA
JIMIIIE TP OJHOYacHI# renepartii sk NO, tak i 'Oy . MiABUIIEHHS BMICTy HITpaT-aHIOHY
B MITOXOHJIpISIX cepls 3a yMoBH imemii-penepdysii I'M, cBiIUUTH HE JHIIE PO
aktuBaiito cuaTesy NO, TOOTO pO3BUTOK HITPO3ATHBHOTO CTpECY, ajieé TAKOX MpPO
aKTHBAIlIF0 TEHepallii CYNEepOKCHJIHOrO aHioHa, (1[0 HEMHHYYe NPHU3BOJUTH IO
yrBoperHs H, O, i "'OH). Omke, 01HOYACHO 3 HITPO3aTHBHUM, 3a imeMii-penepdysii
['M B MITOXOHJIPIsIX Ceplis pO3BUBAEThCA 1 OKcuaaTuBHui ctpec [102].

B ymoBax imewmii-penepdy3ii ['M B MITOXOHAPISAX cepls 3pOCTAlOTh ITyJd

HMHT (sixi € B OCHOBHOMY HITPO3OTJIIOTATIOHOM) a, OTXKE, MOXKE MaTH MICIEe
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3HMOKEHHS MITOXOHAPIAIbHUX IIYJIB CaMOro TJIYyTaTIOHy, IO € TOTY>KHUM
HU3BKOMOJICKYJISIPHUM aHTHOKCHIAHTOM. Takox 3poctatorh myaun BMHT (sxi €
HITPO3WJILOBAaHUMHU OUIKaMH), TPH IIbOMY NMEBHUM YHUHOM 3MIHIOIOTHCSA (DYHKINT ITHX
O1IKIB MITOXOHJIP1H, 1110, MOA10HO (pochopUIIFOBaHHIO, € TTPOSIBOM CUTHAJIBHOI (PYHKIIIT
A®A. Hitpo3zoTionu € egporeHHUMHU goHopamu NO, a Takok WOro merno. Y mporieci
JIEKOMITO3HUIIIT HITPO30TIONIB MOXke 3BUIbHATUCA NO, mpuuomy sk (pepMeHTaTUBHO,
Tak 1 HehepMEeHTATUBHO. 3MIHU BMICTY HITPO30TIONIB Y MITOXOHAPIAX CEPIS 3a YMOB
imemii-periepdy3sii I'M Bka3yroTh Ha ABI MOXJIMBI MPUYUHM iX BUHUKHEHHS: 3 OJTHOTO
OOKy — MOXJIMBE 3POCTaHHS iX YTBOPEHHS (IIPOIleC HITPO3WIIOBAHHA 3a Jii PI3HHUX
A®DA, 0co0IMBO NEPOKCUHITPUTY), a 3 THIIOTO — MOXJIMBE MPUTHIYEHHS MPOLECY iX
JEKOMITO3HMIII].

BwmicT MapkepiB HITPO3aTUBHOI'O CTPECY, IKUMHU € HITPO30TIONH, 3MIHIOBAIHCS
anayrorigHo mysnaMm NO, ta NO3  (Tat6i.6).

JlocmipKyBalld ~ aKTUBHICTh ~ HEOKHMCHOTO — MeTraboiizmy  L-apriHiny B
MITOXOHJpISX cepus 3a yMmMoB 1meMii-penepdysii ['M, BHU3HaA4aBIIM aKTHUBHICTb
1HaynubensHol aprinasu I, mo € ocHOBHUM 130)epMEHTOM MITOXOHJPINA, a TaKOXK
MITOXOHJpiaJIbHI TyJIM KapOaminay (OJWH 13 MPOIYKTIB apriHa3HOi peakxilii TiApoizy
L-aprininy). Sk BigOMO, MOTYXHa MITOXOHApiaJbHa apriHaza Il (aprinazHuii
HEOKHUCHUN MeTaboii3M L-apriHiny) MoXe KOHKYPYBAaTH 13 MITOXOHIpPIaIbHUMHU
i3obepmentamu cNOS (okucHUM MeTabomisMoM L-aprininy). Takox Bigomo, 10 B
ymoBax rinepnpoaykuii NO Ta moxnuBoi HecTaui cyOcTpary L-aprininy (3a BUCOKOI
aKTHUBHOCTI Horo jaerpanarii apriHa3oro), kanbliinzainexHi cNOS (sk eNOS, Ttak i1
NNOS) 3amicte NO MOXyTh IHTEHCHBHO TEHEPYBaTH CYNEPOKCHUI-PAJHUKAI, TUM
camuM mifcuimtoroun yrBoperHs ONOQO'. PiBeHb akTUBHOCTI apriHa3u B MITOXOHAPISIX
cepusl TBapuH 2-i Tpynu JOCTOBIPHO 30UIBIIMBCS MOPIBHAHO 3 KOHTpojeM. llpu
JTOCIIDKEHHI BMICT KapOamimy Oyjlo JOCTOBIpHE 30UIBIIEHHS OCTaHHLOTO B

MITOXOH/PIAX Cepis TBAPUH 2-1 TPYITH BiIHOCHO KOHTPOIIIO(Tab1.6).
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IToxka3HUKM HITPO3ATUBHOIO CTPECY B MITOXOH/APIfAX

Ta TOMOTE€HATi TKAHUH cepus HypiB npu GokaabHIl

imemii-penep@y3ii roJJIOBHOI0 MO3KY

Tabnuys 6.

TToka3Huk

KonTtpoJb,
N=8 y MiTOXOHJIPisIX
n=12 y romoreHati TKaHUH

Imemis-peniepdys3is,
N=5 y MITOXOHAPIsIX
N=8 y roMoreHari TKaHuH

Axrtusnicth INOS y MITOXOHApIAX, 1,52 +£0,19 5,01 £0,75*
IMOJTb- XB Mr ! 6ika
Axtusnicth INOS y roMmoreHari TKaHHH, 2,06 £0,24 4,34 +0,2*
TIMOJTb- XB Mr * 6ika
HitparpenykrasHa akTUBHICTD Y 0,49 +0,11 1,58 +0,2*
MITOXOH/IPIsX,
HMOJIb XB “MI ™+ Ginka
Bwmict NO3™ y MITOXOHpISIX, 68,9 +5,53 211,98 + 33,13*
Mo’ Mr Gika
Bwmict NO3™ B romoreHari TKaHHUH, 8,81+0,71 18,88 £ 2,45 *
imMoss’ Mr Gika
BMmicT HU3BKOMOJIEKYIISIPHUX 2599 +£ 27,6 889,14 +170,3*
HITPO30TIOJIB Y MITOXOHAPISX, MMOJIb /
MT OijIKa
BMicT BUCOKOMOJIEKYIIPHUX 164,4 + 28,9 1033,8 +£91,21*
HITPO30TIOJIIB Yy MITOXOHAPIAX,
IIMOJIb / MI" O1JIKa
AKTUBHICTB aprinasu Il y MiToXxoHpisX, 1,18 £0,1 8,21 +15*
HMOJIb- XB “MI* Gika
Bwmict kapbaminy 6,1 +0,8 134,07 +10,59*

y MITOXOHJIPISIX,
HMOJIB MT Gijka

*P<0,05 BITHOCHO KOHTPOJBHOT TPYTIH.

[Ticns  ¢oxanphoi imemii-peniepdysii I'M  Takox gOCHIIKYBaJId MPOSIBU

HITPO3aTUBHOTO CTpPECY B TOMOreHaTl TKaHMH cepls. bylo BUSBIEHO IO B yMOBax

imemii-penepdysii 'M, uepe3 24 ToAMHN B TKAaHUHAX cepllst 3pocTae akTUBHICTH INOS

ta BMICT NOj3 (Ta6m.6). Bumeckasane € Baromum J0Ka30M 1HIYKIlT HITPO3aTUBHOTO

CTpecy.
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PO3J1JI S
KOPEKIIA ®YHKHIOHAJIBHUX IMTOPYHIEHb
KAPJIIOTEMOJUHAMIKA KOMBIHAIIEH L-IIUCTEIHA TA
HPOIMAPTJITJIIIUHA

B wamomy Bimmumi, AnS MIATBEPIKEHHS KapAiOMpOTEKTOpHOTO edekty L-
IUCTETHY BUKOPUCTOBYBAJIHU 1HTIOITOp IMCTATI-OHIH-Y-JI1a31 - MPONapTUIrTIUH. byau
OTpUMaHi  HECHOJiBaHI  pe3yJbTaTH  3acToCyBaHHS L-mucteiny Ha  QoHi
MPONapTUIIIIMHY, Tepe imeMiero-penepdysiero Manao MOTYKHUNW 3aXUCHUM BIUIMB
Ha MiOKap/.

Crumynsiuis CHHTE3y €HJOTEHHOTO CIPKOBOAHIO, 4Yepe3 BBEICHHS HOro
nonepenHuka L-1ucTeiny, 3MeHIyBaia CTymiHb penepdy3iiHuX nopyieHb GyHKIii
Miokapaa. BeenenHs L-mucteiny Ha Tii OJ0OKaaW LMCTATIOHIH-Y-Jia3d - OAHOTO 3
(depMeHTIB HOoro cuHTE3y - 3a Jonomororw DL-nponapriariiuuHy, Majao OuIbII
MOTYXXHUN KapIONPOTEKTOPHUH edeKT Mpu imemii-penepdysii, a Takok 301IbIIYyBaJIO
e(EeKTUBHICTh KUCHEBOrOo MeTabonisMy. OJIHMM 3 MOXIMBHUX MEXaHI3MIB
MO3UTHUBHOIO BIUTUBY KOoMOiHOBaHOi Aii DL-nmpomaprinrminuuy 1 L-miucteiny moxe
OyTH - 3am00iraHHs YTBOPCHHIO MiTOXOHpiaabHuX 1mop.[160].

KomOiHamiss L-mucTeiny Ta nponapriariiuMHy Oyjia BUKOPUCTaHAa HAa MOJENl
dbokanpHOI imemii-penepdysii I'M 3 MeTo MHomepeKeHHS PO3BUTKY KapaialbHOI
TuchyHKIIII.

Crnig BiAMITUTH, 10 4yepe3 24 Toj BUXKUBAHHS TBApHH, SIKI 0 MOJCIIIOBAHHS
doxkanpHoi imemii-penepdy3ii ['M orpumanu DL-nponaprumminue ta L-mucteid,

OyJI0 BUIIMM, HIX Y IIYPiB, SIKAM IIi Tipenapatu He BBoauiau Ha 25% (puc.5.1).
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Puc.5.1. BikuBaHHs TBapuH B €KCIIEPUMEHTI B yMOBax (pokanpHOI imeMii-penepdysii
I'M uepe3 24 roa

Sk mke Oyno BKa3aHO BWINE, MOKA3HWKH HACOCHOI (YHKII cepis Tmia dJac
doxkanpHOI immemii I'M Oynu JOCTOBIpHO HUXKYE, HIXK Y KOHTPOJIbHIH rpymi. [lonepeane
BeZieHHsT koMmOiHarii DL-nponaprinrminua Ta L-1iucTein momnepemKyBano 3HIKEHHS
yIapHoOro 00'eMy cepilsi Ta XBHJIMHHOTO 00'eMy KpOBI y IIypiB B yMOBax (hokajabHOI

1epedpanbHoi imemii-penepdysii (puc.5.2).

s < . .
Y,Ila[)H]I[[ 00 €M XBINVIHHHHIT 00’ €M KPoOBl1
%0 35000
30 T
30000 T
70 T
25000
60
= =4
= S0 7 20000
g =
S S 15000
30
10000
20
3000
10
0 0 T
Ilam Kontpoe @okamua dokamra dokambEa Penepdysia Pemepdyiia Iam Kontpos  ®okambaa  dokambia  Poramsra Penepysia Pemepdysis

imrenia 10 xR imenria 30 xg imenig 60 e 10ve 30xr inmemist 10 xR imenia 30 e imenis 60 ¥ 10xr 30xw

Puc.5.2. Kapnionporekropna aist komOiHaiii DL-nponaprinrminuny Ta L-miucteiny Ha
HACOCHY (PYHKIIitO ceplis i yac ¢pokanbHOi imemii-penepdysii ['M

Tak, mokasHuku yaapHoro o0’emy Ha 60-i1 xB QokanpHOi 1memii I'M
3MeHImMIMCh Ha 48,4 %, a XBUJIMHHOTO 00’eMy KpOBI -Ha 59 % BiIHOCHO KOHTPOIIIO
(P<0,05). ITicns BBemeHHss KOMOIHAI MpOMAPruINIIUHY Ta L-1ucreiny ymapHuit
00’e€M TOCTOBIPHO HE 3MIHIOBABCS, HaBITh 301MbIIMBCS Ha 15,8 %, xBUMUHHUN 00'eM

KpoBi 30utbmuBes Ha 11,6 % (puc.5.3).
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Ynapuuii 00’ emM. XBH/JIHHHUIA 00’ €M.
%0 s
#
8o T = Kontpoas 0
70
%

60 = PorajJabLHA

imenia I'M 60 xB. 20

i :

40 W IIAT + L-unctein E 15 4
50 . + oxaabHa

imemia I'M 60 xB. 10 -
20

10 ~

o - 0-

Puc.5.3. BB nonepennboro BBeneHns komoOiHanii [IAI" Ta L-iiucteiny Ha HacocHy
¢yHKIIiT0 cepiis B ymMoBax (GokanbHOiI imemii ['M.

* P<0,05 BimHocHO koHTpoyto;  # P<0,05 BimHocHO dokanpHOI imemii 'M 60 xB

byno BusiBneHo mokpaieHHs ckopotiuBoi (ynkmii cepus. KombOinamis DL-
IponaprulrIinuHy Ta L-nucreiny nonepempkana 3HHKEHHS (pakiiii BUKUIY Ta CYyTTEBI
3MIHH KIHIIEBO-CHCTOJIIYHOTO THCKY MiJ 9ac QokanbHoi imemii-penepdysii I'M y

rypiB (puc.5.4 ta puc.5.5).

Oparis BHRITY Kinneso-cucroaivnmii Tiek
30 160
140
25
120 4
20
e 100 |
o]
$ 18 £ s
g
10 - e 60 -
40 -
5 4
20 1
0 - 0
IMan I\ﬂll’l]](ll]l: Doxamua  boxabEr Doxamu qu]q"‘m Pellepulnml [Mam Knmponh Porambha  PokaTbHa  DoKATbHA Penep(lmm Penep(lmm
imentig 10 xR imenia 30 ¥B imenig 60¥s  10xR 30xm

inmentist 10 xrinremis 30 xeimenig 60xr - 10%R 3xm

Puc.5.4. KapaionporektopHa nis koM6iHaiii DL-nponaprinrniuuny ta L-mucreiny Ha

MOKA3HUKHU CKOPOTJIMBO1 (DYHKIIT ceplis mija yac GokanbHOI meMii-penepdysii 'M
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dparnis BAKHTY

= KonTpoas

m PdorkaabHAa imemia I'M
60 xB

ITIAT + L-mECcTein +
doraanna imemia I'M 60
XB

Puc.5.5. BmuB nonepenuaroro BBenaeHHs: komoOiHarii [TAIT +L-niuctein Ha dpaxiriro
BUKHUY CepIls B yMoBax (pokaibHOI imeMii-penepdysii ['M.

*P<0,05 BigHOCHO KOHTpOJt0; #P<0,05 BimHOCHO pokanpHOI imemii ['M 60 xB

Cnin 3ayBaxkuTH, 1o (okanpHa imemis ['M mnpuszBoguna 10 30UIbIICHHS
KIHIIEBO-/I1ACTONIYHOI KOPCTKOCTI MioKapAa B 3,8 pa3u, 3MEHIIECHHS B 2 pas3u
MaKCHMAJIbHOI IIBUJKOCTI 3HUKEHHS THUCKY, MiABHINCHHS Ha 46,4 % KOHCTaHTH
aKTUBHOTO po3ciadiieHHsa Ha 60-i xB pokanbHOI 1memii 'M. B Toil yac, sik nonepeaHe
BBeJeHHA KoMOiHamii  DL-mpomapriarminua Ta  L-IUcTeiH  momepemKyBasio
MOPYIICHHS J11aCTOMIYHOT (PYHKIIT ceplisi, KIHIIEBO-/11aCTOIIYHA KOPCTKICTh MiOKap/a,
sAKa BU3HAYAa€ HAMOBHEHHS IUIYHOYKA B MEPIOJ Mi3HBOI J1aCTOJIM JOCTOBIPHO HE
3MIHIOBaJIach, HaBiTh 3MEHIIWJIAach Ha 18,6 % BIIHOCHO KOHTPOJIO, MaKCHMajbHa
MIBUJKICTh 3HIKyBaynach Jmme Ha 21,7 % (puc.5.6), a koHCTaHTa aKTHBHOIO

PO3CITa0JICHHS 3aIUIIajiach B MEKax HOpMH (pHc.5.7).
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Kinnepo-1iacTo/Ii9Ha HKOPCTKICTL MioKapaa MaxkcuMa/ibHa HIBHAKICTH 3HUACHHS THCKY
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Puc.5.6. BmuB nmonepennboro BBeneHHss koMmOinamii [TATT +L-1muctein Ha KiHIEBO-
J1aCTOJIIYHY >KOPCTKICTh MIOKap/Aa Ta MaKCUMAJIbHY IIBUAKICTb 3HUKEHHS THUCKY B
yMoBax ¢GokanbHOiI imemii ['M.

*P<0,05 BigHOCHO KOHTpOJt0; #P<0,05 BimHOCHO pokanpHOI imemii ['M 60 xB

KoHcTaHTA AKTHBHOIO pD'_ICJIﬂﬁJ'I'E}] HH

30
25
= KoHTpoiE
20
= PoraabEa imemia T'M
ERER 60 xB

B IIAT + L-mucTeln +
doraabaa imesia I'M 60
XB.

Puc.5.7. Brmus nonepenuboro BBeneHHs koMOiHarii [TAI" +L-iucTein Ha KOHCTaHTY
aKTUBHOTO po3ciabiieHHs 3a yMOB (hoKaNbHOI imemii-penepdysii ['M.

*P<0,05 BigHocHO KoHTpOtO; # P<0,05 BimHOCHO (pokanbHOi imemii I'M 60 xB

Ak npu imemii, Tak 1 mig yac penepdysii, miag BmiauBoM KomoOiHarii DL-
NpONapruirIiiuHy Ta L-IucTeiHy MakcumasiabHa IMIBUAKICTh 3HUKEHHS THUCKY Ta

KOHCTaHTa aKTUBHOTO PO3CIa0JICHHS YaCTKOBO MOKpallyBaiuch (puc.5.8).
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MakcnvaabHa ]]IB[I,]]\'iCT]J SHIIREHHSA TIHCKY B KoBCTIETa AKTHBEOTO posc J[lﬁ.l'[m
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Puc.5.8. Kapaionporekropna aisi kom6OiHamii DL-nponaprinrminuny ta L-mucteiny

Ha MOKa3HHUKHU A1aCTOJMIYHOI PYHKUII cepl mij yac pokanpHOi imemii-penepdysii ['M

Takum uymHOM, npu (QokanbHil 1memii ['M  BBegeHHS  KOMOiHAIl
MPOMAPrUIrIINUH Ta L-ucrein crnpusiio: 30UIbIIEHHIO MOKa3HUKIB HACOCHOI (DYHKIIIT
CepIls, MOIMepe/KYBa0 IOPYIICHHS M1acTOJIYHOI (GYHKIT cepilsl, IOMINIIECHHIO
MPOIIECy peaKcallli JiBoro nuTyHOUKa.

BpaxoByroun oTpuMani pe3ysibTati BIUMBY KoMOiHailii DL-niponapriirminuny i
L-miucTeiny Ha TeMOJIWHAMIKy IIypiB B yMoBax (OKalbHOI IepeOpaibHOi immemii-
penepdy3ii, Oynu npoBeneHi 610XIMIUH1 JOCIIIKEHHS.

[Ipu mocmimkenni BBy DL-nponaprinrminuny 1 L-mucteiny Ha moKa3HUKU
OKCHUJATUBHOIO CTpPECYy B TOMOI€HaTl TKaHMH cepls 4depe3 24 roj Mmicis 1memii-
peniepdysii 'M BUSBIEHO TOCTOBIpHE 3HIKEHHS BMICTY TeHEpallii BITbHUX PaIuKalliB

‘0,1 ‘OH Tta myniB H,O; BiTHOCHO TPy TBapuH, 5Ki iX HE OTpuMyBaiH. (puc.5.9).
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Puc.5.9. BrmnuB mnonepennporo BBemeHHS koMmOiHarii DL-mpomapriarminuHy Ta
L-tmcteiny Ha piBHI TeHepallii BUTbHUX panukaniB Ta nmynu H,O, mpu doxanibHii
imemii-penepdysii I'M.

*P<0,05 BigHOCHO KOHTpOt0; #P<0,05 BigHOCHO imemii-penepdysii ['M

[Tomepenne BBemeHHs komoOiHamii DL-nponaprinrminuay Tta L-mucteiny
BiommBanio Ha [IOJI B TkaHmHax cepis, 3MeHuryBasio BMmicT MJIA, skuil €
BHCOKOTOKCHUYHOIO KIHIIEBOIO CIIOJIYKOIO, IO YTBOPIOETHCS TPH PO3Maal HECTIMKUX

rixponepokcuis dimigiB y mporeci [TOJI (puc.5.10).
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25

[
=]

® KoHTpoab

g
-
=15
& B Lmemis - penepgysis
& 24 rognHA
H 10
S #
=] I Tmemis - penepy:ist
5 - 24 roquau + ITAT 3
L-nucTeinOM
0 - 1
MIA

Puc.5.10. Brmus monepenuboro BBeaeHHs komOiHarii DL - mponaprinriinuay Ta
L - mucTeiHy Ha piBeHb MAJOHOBOIO JiayibJieriay Ipu (oKalbHIN imemii-penepdysii
I'M.

*P<0,05 BimHOCHO KOHTpOt0; #P<0,05 BimHOCHO imemii-penepdysii ['M

Ak Bxke OyJ0 BIIMIYEHO BHUIIE, B YMOBax imemii — penepdysii ['M, uepes 24
rOJIMHU B TKaHWHaX cepus 3poctae aktuBHICTH INOS Ta Bmict NO;'(Tab61.6), mo €
BaroMUM JOKa30M 1HAYKIIII HITPO3aTUBHOTO cTpecy. Buspieno, mo xkomOiHamis DL-
IpOoMapruirainuay Ta L —mucreiHy 3MeHIye TposBH HITPO3aTUBHOIO CTpECY,
1HIYKOBAaHOTO (PoKaNIbHOMWO 1meMiero-pernepdysiero ['M Ta Mae TpOTEKTOPHUMN BIUIMB
Ha MiOKap.

B nocmigax goctoBipHO 3HWKyBanucs akTuBHICTH INOS Ta BMicTt NOj3 B
rOMOTeHaTl TKaHWUH cepus yepe3 24 rox micias imemii-penepdysii I'M, BigHOCHO

3HAYCHb TPYIU TBAPHUH, IKUM IIi penapaT He BBoawH (puc.5.11).
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Puc.5.11. [lonepenne BBenenusi DL-mpomaprinrninuay Ta L-mpicteiny 3MeHIryBao
MPOSIB HITPO3aTUBHOTO CTPECy B cepili pu (oKaibHIN imemii-penepdysii ['M
*P<0,05 BimHOCHO KOHTposto;, #P<0,05 BigHOCHO 3Ha4YeHb MpH imemii-penepdysii

I'M

Takox 6YJ'IO BHUABJICHO IIC OAHNH MO3UTUBHUU e(i)eKT 11050.¢ npenapaTiB, a caM¢C

nigumeHas aktuBHocTi CNOS (puc.5.12).

u KoHTpO.JIB

h

e

B ImemMmida - penepgysis
24 1o

" ImeMida - penepgy3ia
24ronq + ITATI 3
L-macTeinoMm

TIMOJIb XB -!MI'-* BLTKA
[ ] W

AxkTHBHIicTH ¢cNOS

Puc.5.12.TTonepenne BBenennss DL-mponaprinrminuay Ta L-mUCTEiHY Mmorepemkanno
3amkeHHs akTuBHOCTI cNOS B cepiii npu ¢okanbHii imemii-penepdysii ['M

*P<0,05 BimHOCHOKOHTpOI0; #P<0,05 BimHOCHO 3HaYeHb TpH imeMii-penepdysii 'M
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PO3/ILI 6
BIIJIUB EKJIMCTEPOHA HA OCKUJIATUBHHUI TA HITPOSATUBHUM
CTPECH B CEPIII TA IOKA3HUKHN MAPKEPIB I10JI B BEHO3HIH
KPOBI BIITIKAIOUHH BIJI TOJIOBHOT'O MO3KY ITPU ®OKAJIBHIN
IIEPEBPAJIBHIU IIIEMII-PENNEP® Y311

Bimomo, mo C,7-crepoimuuii ropmon kambiuTpion (lo, 25-auriapokcuBiTamin
D3), € edekTUBHUM KapaiOMPOTEKTOPOM, BHACTIAOK HOopMaizalii renepainii ADOK Tta
ADA B wmitoxouapisx cepusg [210]. ExaucrepoH € TPHPOIHUM aHAJIOTOM
KaJbIUTpioNy, OyB BUAUICHWH 13 pociauHuM Serratula coronata. Bim mae moryxHi
aHTHUpaIUKaIbHI Ta AHTUOKCHUIAHTHI BJIACTUBOCTI [211]. Bracninok
dbochopuntoBaHHd ~ TPOTEIHKIHA30I0  BIH  aKTUBYE  KajblllM3ajlexHUNW  Ta
KanplliiHe3anexkauit  cuare3 NO B kapaiomionurtax. Kanbmurtpionl aKTHBYE:
dbochaTuAMITIHOBUTONBHUN, KOJHM B1JIOYBA€ThCS IMIJIBUINCHHS KOHIICHTpAIl 10HIB
KaJbI[il0 B IHTO30JiKapAioMionuTiB [212], chiHrOMIETIHOBHMA, ITiJT Yac SKOTO
YTBOPIOIOTHCA PETYJISATOPU aronTo3y 1 MPOSBISETHCA AaKTUBHICTH MpOTEiHKiHA3K B
(PKB/AKkt) [213], a Takosxx eNOS/NO curnanehi kackaau [210], ski € peryastopaMu
anonTto3y. LI BIacTUBOCTI €KAUCTEPOHY 3YMOBIIIOIOTh WOT0 3[AaTHICTH 1HTIOYBaTH SIK
Kanplii-, Tak 1 ADK-3anexHe BIAKpUBAHHS MITOXOHJPIAIbHOI MOPU TMEPEMIHHOI
MPOHUKHOCTI.

JIns MOCIHiJKEHHSI BIUIMBY €KJIMCTEPOHY Ha OKCHJIATUBHUMA Ta HITPO3aTUBHUM
CTpecH TBAapWUH TMONUIWIM Ha YOoTUpU Tpynu. [lepmia KOHTposibHA Tpyma, B SIKIA
BHU3HAYAJIM KOHTPOJIbHI MOKa3HUKHU (N=8). Jlo 2-1 rpynu yBIMIUIM TBapUHH, SKUX
yTPUMYBaJId B CTaHJAAPTHUX YyMOBaX 1 SKUM MOJETIOBAIM (POKAIbHY IIIEMitO-
pernepdy3ito TOJOBHOTO MO3KYy omepaTUBHUM HuUIsixoM (N=5). TBapunu 3-i rpynu
npotsroM 18 nmi0 oTpuMyBaidM EKAUCTEPOH, iM HE MPOBOJWIN OIEPATUBHOTO
BTpydanus (N=8). TBapuuu 4-i rpynu OTPUMYyBaId EKIUCTEPOH MpoTsArom 18 mid,
MICJS YOro iM OMEPaTUBHUM IUISIXOM MOJENoBaiu (pokaiabHy imeMiro-penepdysio

rojgoBHOro Mo3ky (n=8). Tapuam 2-i Ta 4-i rpyn orpumyBanmu exaucrepon 100
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Mkr/100 r Macu Tija Ha 100y 3 MUTHOIO BOAOK Yy BUIJIsAIAI npenapaTta «biocrmon» —

eKCTPaKTy eKIUCTEPOHY 3 pociuHu Serratula coronata.

6.1. IlporexkTopHa qisi eKAMCTEPOHA NPH OKCHAATHBHOMY CTpeci B

MITOXOHIPifAX cepusi B yMoBax GoKaabHOI HepeOdpaiabHOI imemii-penepgysii

[Ticnsa MmonenmroBaHHs GoKaIbHOI imemii-pernepdys3ii TOJTOBHOTO MO3KY, Yepe3 24
TOJIMHH, B MITOXOHJPISX CEpIls IIMypiB CIIOCTEPIranoch 30iiblieHHs reHeparii O, i
"OH, Ta 3pocranus myiiB crabimeHOro HpOp . V MiToxoHapisx cepis TBapuH 4-i
TpyNH, sIKI OTPUMYBAJIH €KIUCTEPOH, CIIOCTEPIraloThCsl MeHIIl piBHI reHeparii ADOK

(‘Oy i'OH), tak i cyrrese 3umxkenns pmicty H,O, (puc.6.1).

20
18 35
16 3
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10 2
15 -

1 4
0,5
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YMOBHI O/THHINT

2 N kR & ®

YMOBHI O AMHUIII

o2 *OH-

B KOHTpPOJIb

E imemin-penepdysisa

200 Exnucrepon 18 ni6é

MIMOJIb / MI' BUIKA
w
o
S

= B Exaucrepon 18 nio +
imemisi-penepgysis
H202

Puc.6.1. PiBHi renepariii AOK Ta Bmicty H;O, .B MITOXOHIIpISAX cepiis, MIPHU 1IIEMii-
perniepdys3ii roI0BHOTO MO3KY Ta POTEKTOpHA Jis ekauctepona (M=+ m; n=5-8).

*P<0,05 BigHOCHO KOHTpOJIbHOI Tpynu 1; #P<0,05 BigHOCHO Npyroi rpynu
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3menmienHss reneparii ‘O, y TBapuH 3-1 Ipynd TOPIBHSAHHO 3 IHTAKTHHUMH
TBapuHaMu |- Tpymu, MOXK€ CBITYUTH, PO aAJaNTOTEHHY [0 CKANCTEPOHY B
MITOXOH/IPIAX cepiis 3a ¢izionoriyaux ymos [211, 214].

AHTHpaJUKaabHa ISl €KAUCTEpOHY Oyjia BUSBIICHA 1 TPH JOCIIIKEHHI MIIAXIB
rerepamnii O,, a came #oro iHryOyrouuii eeKT, mo MMATBEPIKYEThCS HIDKYUMU
PIBHSIMH MapKepiB LUX MLUISAXIB B MITOXOHJIPISX cepls TBapUH Micis (HOKaIbHOT
imemii-penepdysii ['M (puc.6.2).
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H Imemina - penepgysia

ExaucrepoH 18 nid

TIMO.TB/MI BL
n

® ExaucrepoH 18 aid +
inremisa - penepdyia

I.TC4

Puc.6.2. Bmict MapkepiB nnisixiB renepariii ‘O, B MITOXOHAPIsIX Cepis NpH irremii-
peniepdysii roJOBHOTO MO3KY Ta MpOTeKTOopHa mis exaucrepoHa (M+m; n=5-8).
*P<0,05 BimHOCHO KOHTpOIBHOI rpynu 1; #P<0,05 BigHOCHO ApyTOi rpynu

CeyoBa KHCIOTa € MapKepoM KCAHTHHOK3MJA3HOTO MUIAXY TeHeparii
cynepokcuy. BuzHaueHHST BMICTY CEYOBOI KHCJIOTH B MITOXOHAPISX cepls IIypiB
noka3ajo ii JOCTOBIpHE 30IbIICHHS Yy TBapuH 2-1 TPyHH MOPIBHSAHO 3 KOHTpoJeM. Y
TBapuH 4-i TpymnH, JOCTOBIPHO MEHILE 3POCTAHHS PIBHIO CEYOBOI KHUCJIOTH B

MITOXOHIpPISX cepust micas  (GokambHOT imieMii-penepdysii TOJOBHOTO MO3KY
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MOPIBHSIHO 3 TOKa3HUKaMU TBapuH 2-1 rpynu (puc.6.2). CrabinpHuii TXB,, mo €
MapKepoM I1HTEHCHBHOCTI IIMKJIOOKCHUTEHA3HOro, a mnentupoieiikorpien LTC, €
MapKepoM JIHIIOKCUTEHA3HOT0 UIIXY reHepartii O,.. SIKio y TBapuH 2-i rpyIiu, micis
dbokanpHOI imemii -penepdy3ii ToJoBHOTO MO3KY, piBHI TXB; Ta LTC4 B MiTOXOHIPIsAX
cepls JOCTOBIpHO 30UIBIIYBANIHUCA B TMOPIBHSHHI 3 KOHTPOJBHHUMH TBapHUHAMH, Y
TBapuH 4-i rpynu iX 30UIbIIEHHA OYyJIO JOCTOBIPHO MEHIIUM TOPIBHSHO 3
nokazHukamu 2-i rpynu (puc.6.2). OTpumani pe3ynbTaTd BKa3ylOTh Ha HAasBHICTH Y
eKIMCTEepOHa 1Hr10y040i il Ha BCi TPH JOCIHTIpKeH] nutsixu redeparii O, . [102].

VY mpoueci IIOJI yrtBoproroThes KiHueBl npoayktu — K, MJIA, mo €
BHCOKOTOKCUYHUMH CITOJIyKaMu. EKIHUCTEpOH YMOBITBHIOBAB JIAHIFOTOBY PEAKIIiIO
ITOJI [213] (puc. 6.1). Y TBapuH 2-i TpyIu B MITOXOHJAPISAX cepiid, micas (oKaabHOI
imemii-penepdy3ii rOJIOBHOTO MO3KY, BUSBICHO TOCTOBIpHE 30u1b1IeHHs piBHSA [IK Ta
MJIA B mopiBHsSHHI 3 TBapuHamH 1-i1 rpynu. Y TBapuH 4-i Tpynu, sSIKI OTPUMYBAJIH
exaucTepoH, 30uibiieHHs piBHIB MapkepiB [IOJI (K 1 MJA) Oyino mocToBipHO
HIOKYMM B TOPIBHSHHI 3 MOKa3HUKaMHu 2-1 Tpynu, 10 Woro He oTpumyBaiu. llpu
bOMY y 3-ii TpyMi TBApUH SIKI OTPUMYBAIH €KIUCTEpOoH npoTsarom 18 nib, piBens JIK
OyB HaBITh JJOCTOBIPHO HIKYMM, HK B 1-i rpymi (puc.6.3).

35 * 14

- E
30 12 a
4 28 = KoHTpons g 10
., i
z z
E 20 B Jimemis - penepdysis E 8
=
= 15 g 6 #
é # Exaucrepon 18 nié g
10 g T
i} = ExmucrepoH 18 ai6 +
° imemis - penepysia z-
0~ = . 0-
JlieHOBi KOoR’ IOTATH Ma1oHOBHII JiaIbaerin

Puc.6.3. Bmict JIK Ta MJIA B MITOXOHAPISX CEPII MpH 1meMii-penepdysii roJoBHOTO
MO3KY Ta MPOTEKTOpHa is ekaucrtepona (M+ m; n=5-8).

*P<0,05 BimHOCHO KOHTpOIBHOI rpynu 1; #P<0,05 BimHOCHO ApyToi rpynu
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[oHM ABOXBAJEHTHOTO 3aji3a € TMOTYXHUM aKTHBATOpOM peakilii DeHToHa
yrBopennst ‘OH, o € iniriaropom ITOJI. TIpu gocimikeHHI BUSBICHO, 110 Yy TBAPHH
2-1 Tpynu B MITOXOHJIPISIX CEPIld PIBEHb BUIBLHOTO 3ajli3a Ha TMOPSAIOK IEPEBUIIYBaB
Takui y TBapuH 1-1 rpymnu, B TOH 4ac, K y TBapuH 4-1 rpymnu, piBeHb BUILHOTO 3alliza
3pocTaB B 3HaYHO MeHIIiid Mipi (puc.6.4). He BuKITIOYEHO, MO0 came OTbIN HU3bKHMA
PIBEHB BIIBLHOTO 3ajli3a B 4-i1 rpyIi TBapuH, K1 MPpUUMaIM eKAUCTEPOH, B MOPIBHSIHHI
3 2-10, 3yMOBIJIIO€ 1 3HAYHO MEHIIY IHTEHCUBHICTh MPOTIKaHHS peakiii DeHToHa i
renepariii OH -i, sk nHacmigok, mpouecy ITIOJI B MITOXOHAPISX cepisi B YMOBax

dbokanpHOI1 memii-penepdysii 'M.

700
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g 200 = KonTpoas
=

400 i 2
E H TimeMisa - penepgysia
4 300
g‘. 4 Exancrepon 18 1id
E 200

H ExamncrepoH 18 1io +
100 I imemis - penepgysia

BinmnHe 3amizo

Puc.6.4. BMmict BUTBHOTO 3ajiza B MITOXOHIPISIX cepis mnpu imemii-penepdysii
TOJIOBHOTO MO3KY Ta MPOTEKTOpHA Jist ekauctepoHa (M+m; n=5-8)
*P<0,05 BiAHOCHO KOHTpOJbHOI rpynu 1; #P<0,05 BigHOCHO Apyroi rpynu

Ile Moxe OyTd OFHMM 3  BaXKIMBUX  OIOXIMIYHHMX  MEXaHI3MiB
KapJ1OMPOTEKTOPHOI /Iii €KJIMCTEPOHY B YMOBax (okaibHOI imemii-penepdysii ['M

[102].

6.2. Kopekuis exkaucTepoHOM IHAYKIII HIiTPO3aTMBHOIO cTpecy B
MITOXOHAPiAX cepus npu GokajabHiil HepedpaJbHiii imemii-penepgys3ii

[Ipu pocnikeHHl €(PEeKTUBHOCTI KapJIlONPOTEKTOPHOI Mii E€KAUCTEPOHY B
ymoBax (okanpHOi imemii-peniepdy3ii ['M  Oyio BHUABIEHO 3MIHM MapKepiB

HITPO3aTUBHOTO CTPECY B MITOXOHJIPISX CepIIs LTypPiB.
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Uepes 24 roawHu micias MojetoBaHHs (okanpHOI imemii-penepdysii I'M B
MITOXOHJIpIsX cepus HrypiB migBuiyetsesi cuHTe3 NO 13 L-apridiny KucHe3ane)kKHUM
nusxoM denovo, mpo M0 CBIAYMTH 3HayHe 30uUIbmieHHS akTuBHOCTI INOS,
IOPIBHSHHO 3 TBAPUHAMHU KOHTPOJIbHOI rpymu (puc.6.5).

Y TBapuH 4-1 rpynu, sKi Hepea MoJeIoBaHHAM (pokampHOI imeMii-penepdysii
TOJOBHOI'O MO3KY OTPUMYBAJId €KAWCTEpOH, miaBuineHHs akTuBHOCTI INOS
MOPIBHAHO 31 HIypamu 2-1 TPyNH HE CIOCTepirajid, ska HaOmmKamucs A0 3HAYEHb

aKTUBHOCTI (pepMEHTIB y MITOXOHApiAX 1-1 Ta 3-1 rpym (puc.6.5).

-~

= KonTpoas

H [memis - penepgysia

# Exaucrepon 18 1io

E Ekancrepod 18 gio +
imemin - penepdgysia

IIMOJIb - XB™* - MI'* BLJIKA
w

AxTHRHicTR INOS

Puc.6.5. AxtusHicth INOS B MITOXOHApPISX cepisi, B yMOBaX (POKaJIbHOI iIIeMii-
penepdysii romoBHOro MO3Ky Ta Jii ekauctepony (M+m; n=5-8).

*P<0,05 BimHOCHO KOHTpOJIBHOI rpynu 1; #P<0,05 BigHOCHO Apyroi rpynu

ExnucrepoH, sk cBimyaTh OTpUMaH1 pe3yJbTaTd, IHT10Yy€E MiIBUILEHHS CUHTE3Y
NO denovo, TuM caMUM 3MEHIIIye HWMOBIpHICTH yTBOpeHHsS ADA i, 1110 0COOIUBO
HeOe3nevyHo, nepokcuHiTputy(ONOO') 60, B IMX yMOBax 3HAYHO 3POCTA€ TCHEPAIlis
A®K, y T.4. HeoOXigHOTO 1151 #oro yrBopenus O, [207].

Sk B>ke BKa3yBaJloCh BUIIE, B YMOBax (hOKaJbHOI i1emii- penepdy3ii roJI0BHOTO
MO3Ky B  MITOXOHIpPISX  Cepusl 3HAYHO  aKTUBYETHCS  KHCHEHE3aIC)KHUU
peytunizariiauii nuisix yrBoperas NO (BiIHOBIIEHHSI HITpATy HITPATPEAYKTa30l0 10
HITPUTY, a ocTaHHbOro HiTputpeaykrazoro a0 NO). Ilpu pochimkeHHi cymapHOi

HAJIH-3anexHoi HiTpaTpeayKTa3HOi aKTUBHOCTI BHSIBJIEHO, 10 y TBapuH 4-1 rpymw,
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Kl TIepes] MoJieNtoBaHHIM  (OKalbHOI 1memii-penepdys3ii TOJOBHOTO MO3KY
OTPUMYBAJIU CKAWCTEPOH, HE BUABJICHO 11 3pocTanHs (puc.6.6) [207].
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HiTparpeaykraiHa aKTHBHICTH

Puc.6.6. AxtuBHicTs HA/IH-3a1€xH01 HiTpaTpeIyKTa3n B MITOXOHIPISIX CEPIIs, B
yMoBax (oKaJIbHOI ileMii-pernepdy3ii roJOBHOTO MO3KY Ta il ekauctepony(M=+m;

n=5-8). *P<0,05 BimHOCHO KOHTpOJBHOI Tpymnu 1; #P<0,05 BimHOCHO Opyroi rpymnu

3a yMOB PO3BHUTKY IEpeOpOKapAIaIbHOTO CHHAPOMY B MITOXOHJIPISIX Ceplis
BUHUKAE Je(PIIUT KHUCHIO, SKUW 3yMOBJIIOE 3HAYHE TMOCHJICHHS peyTUII3aliiHO1
redepanii NO. Li 3miau cuntesy NO He BinmOyBanucs Mpu MOnepeIHbOMY BBEIACHHI
TOPMOHY €KAUCTEPOHY — PETYISITOPA CHHTE3Y B MITOXOHPISAX KaIbI[iH3B’ I3yBaTLHOTO
oinka (calbindin D28K), a B mrasmatmyHuX MemOpaHax KapiOMIOIMTIB KaJbIlii
cesiektuBHOTrO KaHainy TRPV6 Ta aktuBaTopa GaraThbOX CHTHaJIBHHX KacKajiB, Y T.d.
cinromieninoBoro [215].

JlocmimpKyroun — KapJliOMpPOTEKTOPHY IO  €KAUCTEPOHY TMPU  PO3BUTKY
HITPO3aTUBHOIO CTpPECy, B MITOXOHJIPIAX cCepls IIypiB, 3a EKCIEePUMEHTaTbHOL
dbokasbHOi  1memii-penepdy3ii TOJOBHOTO MO3KY JOCHIIKYBadud 3MIHH TIYyJIB
crabinbHux MetabomiTie NO: Hitpur-aniona (NO, ) Ta wnitpar-aniona (NOj )
(puc.6.7).

Y TBapun 2-i rpynu B MiToxoHnpisx cepus 3poctamu mymu NO, Tta NOj
MOPIBHSHO 3 KOHTPOJIEM . Y TBapuH 3-1 TpyMnH, BMICT HITPUTIB HE 3MIHIOBABCS; & BMICT

HITpaTiB, U0 € MPOAYKTOM HEPAUKAIBHOIO PO3MaTy NEPOKCUHITPUTY-3MEHIIUBCS B
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JIeK1IbKa pa3iB, B MOPIBHSIHHI 3 TBAPUHAMHU KOHTPOJBHOI Ipymu. Y 4-i IrpyIi TBapUH-
BMICT HITPUTIB Y MITOXOHJPIAX CEPIsl HE 3MIHUBCSA, a BMICT HITpPaTiB JOCTOBIPHO
301IBIIMBCS MOPIBHAHO 3 TBapuHamu 3-1 rpynu. Ha BiamiHy Big TBapuH 2-1 rpynu, y
TBapyH 4-1 TPy BMICT HITPUTIB 1 HITPATIB Y MITOXOHAPISAX CEPIS JOCTOBIPHO MEHIIII.
Oco011MBO HECMOIIBAHUM BHUSIBUJIOCH 3HAYHE MIBUIICHHS MYJIB HITPUTY Y TBapuH 2-i
rpynu (imemis-penepdysis ['M 6e3 npoTekIlli eKaucTepoHom). Sk mpaBuiio, B yMOBax
NaToJyoTii YW TpPU CTAapiHHI PIBHI HITPUTY 3HUXKYIOTHCS, IO, BJIACHE, YacTO €
TOJIOBHOIO MPHUMHOI AuchyHKIIT MiTOXOHApii. BpaxoByrouu icHyrouuii de novo
CUHTE3 CIPKOBOJIHIO B MITOXOHJIPISIX Ceplis, a TaKOXX HOTr0 aHTUOKCHUAAHTHY IO, B
TOMY YHCJI1 B3aEMOMII0 3 TIEPOKCUHITPUTOM, CTA€ 3pPO3yMIIUMM, IO TMOsiBa
HAJUTUIIIKOBOTO HITPUT-aHIOHA, OUIbINE TOTO, 1 3POCTAHHSA MITOXOHJPIAJbHUX MYJIIB

CIDKOBOJIHIO MO>X€ OyTH 3yMOBJIEHA B3a€MOJIEI0 CIPKOBOJHIO 3 MEPOKCHUHITPUTOM

[207].
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Puc.6.7. Bmict NO, ta NOj3 B MITOXOHIpisiX cepisi, B yMoBax (hOKaIbHOI imemii-
penepdysii roloBHOro MO3Ky Ta fii ekauctepony (M+m; n=5-8).

*P<0,05 BigHOCHO KOHTpOAbHOI rpynu 1; #P<0,05 BigHOCHO ApyTOi rpynu

Amnanoriuyno nynam NO, ta NOj3 3MiHIOBaBCSI BMICT HITPO30TIONOB - MapKepiB

HITpO3aTUBHOTO cTpecy (puc.6.8).
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Puc.6.8. Bmictr HMHT ta BMHT B MmiTOXOHIpisiX cepisi, B yMOBax (hokaabHOI
itmemii-penepdysii rooBHOro Mo3Ky Ta aii ekaucrepony (M=+m; n=5-8).

*P<0,05 BIZHOCHO KOHTPOJbHOI rpynHu 1; #P<0,05 BigHOCHO Apyroi rpynu

JlociKyroun akTUBHICTh HEOKHCHOTO MeTabomi3my L-aprininy Ta L-niucreiny
B MITOXOHAPISX cepus 3a ymoB imeMii-penepdy3ii ['M, BHU3Ha4aiu aKTUBHICTb
iHaynubensHoi apriasu II, mo € ocHOBHMM 130()epMEHTOM MITOXOHJIPiH, a TaKOoX
MITOXOHApiaJIbHI MyJK KapOaMiny (OJUH 13 MPOAYKTIB apriHa3HOi peakiiii Tiapoiiizy
L-aprininy).

B wmiToxonapisx cepus urypiB 3-i rpynu — piBeHb apriHAa3HOiI aKTUBHOCTI HE
NiABUIYBaBCA. Y TBapuH 4-1 rpynu, micist pokaiabHOi imemii-penepdysii ToJI0BHOTO
MO3KY - TaK CaMO aKTUBHICTh He 30ibImiaach (puc. 6.9).

[Ipu mocmikeHH1 BMICTY KapOaMminy y TBapuH 4-i TpymH, Kl OTpUMYBaJId
eKJIUCTEPOH, 3a YMOB (oKanbHOI 1meMii-penepdysii ['M BmicT kapbamigy 10CTOBIPHO
OUTBIIMKA HDK y KOHTPOJI, ajie 3HAYHO HUXYHUK TOPIBHSIHO 3 TBApUHAMHU 2-1 Tpynu

(puc.6.9).
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Puc.6.9. AxtuBHicth aprinasu Il Tta kapbamigy B MITOXOHJIpPISX cepIlsi, B yYMOBax
¢dokanpHOI itmemii-pernepdysii rojoBHOr0 MO3Ky Ta jii ekauctepony (M+m; n=5-8)

*P<0,05 BiAHOCHO KOHTpOIbHOI rpynu 1; #P<0,05 BigHOCHO Apyroi rpynu

OTtpumani pe3yabpTaTh BKa3ylOTh Ha KapJIIONPOTEKTOPHY  JIiI0
eKIMCTEPOHa3ayMOB (DOKaIBbHOI immemii-penepdy3ii roJoBHOrO MoO3Ky. MOXIMBUM
MexaHi3MoM € Hopmamizaiis cuHTesy NO B mitoxonmpisx i3opepmentom iNOS,
BHACIIIJIOK 1HT1I0yBaHHS aKTHBHOCTI MiTOXOHApianpHOI aprinas3u II. [3odpepment iINOS
HE KOHKYpPYE 3 apriHa3oro 3a cyOCTpaT, a BUKOPHUCTOBYE MEXaHI3M PECHHTE3Y CBOIO
cyoctpaty — L-aprininy 3 komponaykTy cuHTesy NO — L-mutpyniny. Ile moxmmuBo
BiIOyBa€eThCsl  yepe3  iHriOyBaHHs  aktuBytouoro  depmenty 1NOS, iioro
BUIbHOPAUKAILHOTO OKHCHEHHS 32 PaxyHOK oOMexeHHs meperBoperns H,O, B 'OH
pagukan nuisixom peakxiii Xadepa-Baiica uun deHTOHA, 110 BIIOYBA€THCS BHACIIIOK
1HrioyBanHs reHepanii *OH- pagukana 3a paxyHOK XeJaTyBaHHS BUIBHOTO 3ajli3a
KapOamiZoM (TIPOJYKTOM apriHa3HO1 peakilii). Ayie OUIbIl BIPOT1AHUM € 1HT10yBaHHS
iNOSryaHiIUHOCYKITMHATOM, TOMEPETHUKOM SIKOTO MOKe OyTu KapOamin (1e
PIIKICHA, TIOPSIT 3 PEaKIl€l0 KapOaMiIOBaHHS, PEaKIlis MPSMOTO BKJIIOYEHHS MOJIEKYJT
kapbamiay B OOMiH PEYOBHMH) BHACIIJOK MPAMOIO 1HIOYBaHHS pecuHTe3y L-aprininy
i3 L-nutpyniny B uutpyiaiHoBoMy 1ukiai [216]. KapOamin € ogHMM i3 MPOIYKTIB
apriHa3Hoi peakiii pa3oM 13 OpPHITMHOM, SKHH Yy MITOXOHJPISX TEePEeBaKHO
MeTabomi3yeThcss B TIIyTaMiHOBY KHCIOTy. OCTaHHS  BUKOPHUCTOBYETHCS B

MITOXOHIPISAX I8 yTWii3amii B [HUKJII TPUKApOOHOBUX KHCIOT. BcTaHOBIEHO
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3MaTHICTh (P1310JIOTTYHUX KOHIIGHTpaIliii kapbaminy kapOamiroBaTH pi3HI OUIKH, 110
OpU3BOAUTH 1O 3MIHM IX BIAcTHBOCTEH. B TakoMy pa3i, mnpurHidyBaibHa [is
CKJIMUCTEPOHY IIOJ0 aKTUBHOCTI MITOXOH/IpIaJIbHOI apriHa3u (puc.6.9.) Moxe OyTu 11ie
OJIHUM MEXaHI3MOM B MOro KapJIONPOTEKTOPHIN Aii, sKa peandizyeTbcs uepes

1Hri0yBaHHs MiTOXOHApiankHOT Topu [207].

6.3. 3minn noka3HukiB mapkepiB I1OJI B BeHO3HIil KpPOBi BiaTikaoumnii Bijg
rOJIOBHOTO MO3KY npu (oxkajbHil nepedpaabHii imemii-penepdysii mia BILimBomM
eKANCTEePOHY

ExcniepuMeHTH POBOAWIIM HA TPbOX Ipynax LiypiB JiHii Bictap macorw 280-
320 r, 3riiHO 3 BUMoramMu €BpONeWchKoi KOHBEHLII 13 3aXUCTy XpeOeTHUX TBapHUH
(CrpacOypr,1986). lmiemiyHuN 1HCYJIBT BHUKJIMKAIM OKIIO3IEI0 CEPEIHBOI MO3KOBOI
aprepli, K onucaHo paxime. [lepmry rpyny cknaganyd 1HTaKTHI TBapHHH, y SIKHX
BU3HAYaAIM JIMIIE KOHTPOJIbHI MOKAa3HUKU. Jlo Apyroi rpynu BXOIWIM TBAPUHH, SIKI
YTPUMYBAJIUCh B CTaHJAPTHUX YMOBaX, 1 SIKUM MOJEIIOBAJIach (pOKaJbHA 1IIEMisi-
penepdysist I'M. Jlo TpeTboi rpynu BXOIWIM TBapUHH, K1 OTPUMYBAJIU €KIUCTEPOH
npotsroMm 18 116 mo IMr/kr macu Tija Ha 00y 3 NHUTHOK BOJIOIO Y BHIJISI
CTaHJapTU30BAHOTO EKCTpaKTy pociuHu Serratula coronata (mpemapar «biocrmoH»
BupoOnunTBa I-ty Oioximii im. O.B.Ilammamina AH VYkpainm), micis 4doro im
OMEpaTUBHUM BTPYYaHHSM MOJIEIIOBaIach (okaiabHa 1imeMis-penepdysia M. YV
TBApPUH JIPYTroi 1 TPEThO1 IPYII 13 APEMHOI BEHU B AUMHaMill imeMii (uepe3 15, 30, 45 1
60 xB), a Takox 4epe3 5 xB 1 24 roxa penepdysii Binoupanu mo 0,1 M BiATIKAIOYO1 Bijl
I'M kpoBi mis BuzHadeHHs Oioximiunnx nokasHukiB. [Tymu JIK i LTC, Bu3Havanu y

1a3mi BijiTikaro4voi Bijg I'M BEHO3HOI KpOBI.

6.3.1. Ilokasuuku mapkepiB IIOJI B BeHO3Hili KpoOBi BiaTikawuwuii Binx
roJI0BHOT0 MO3KY npu (okajbHiil nepedpasbHiil imemii-penepdys3ii

[lykaroun 3B’si30k MDK 1memiero I'M Ta 3MiHAMU KapaioreMOJAMHaMIKH
JOCIIKYBAIM 3MIHM BMICTY J1€HOBUX KOH IOTaTiB Ta JeWkoTpueHy C, y BIATIKaKOUii

Bil rojoBHOTO Mo3Ky KpoBi. Bmict JIK Tta LTC, y BeHO3HIN KpoBi 3 PI3HOIO



93

IHTEHCUBHICTIO 3pOCTa€ K B 1IEMIYHMM, Tak 1 B penepdy3iiiHuii, 0COOIMBO paHHIMH,
nepiof (puc.6.10 Ta puc.6.11).
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Puc 6.10. 3miHu BMICTy Ji€HOBHUX KOH IOTaTiB y BIATIKAIOYid BiJ] TOJJIOBHOTO MO3KY
KpoBi nipu (okanbHiH imemii-penepdysii ['M (M+ m; n=8).
*- pizauns noctoBipHa (P<0,05) BiIHOCHO KOHTPOJIBHMX 3HAaY€HHb (70 MOYATKY

doxanbHOI imemii-penepdysii ['M).
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Puc 6.11. 3minu BMicTy JelikoTpreny C4 y BIATIKarOUil BiJl TOJJOBHOTO MO3KY
KpoBi npu okanpHii itemii-penepdysii ['M (M+ m; n=8).
*- pizauis goctoBipHa (p<0,05) BIIHOCHO KOHTPOJBHUX 3HAYEHHD (710 TOYATKY

¢doxanbHOiI imemii-penepdysii ['M).
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6.3.2. BnuuB ekaucTepoHy Ha 3MiHM moka3HukiB mapkepiB IIOJI B
BEHO3HI KpOBi BiaTikawouMii Big T0JOBHOIO MO3KYy mnpu (oKaAJIbHIN
nepeodpanbHii imemii-penep@ysii

Sk Bxxe BUIIE 3a3HAYAIIOCS, Y BEHO3HIH KpoBi, BiATikarouid Big ['M B ymoBax
dbokanpHOM imemii-penepdy3ii, 3poctae 3 pi3HOIO I1HTEeHCHBHICTIO BMmicT JIK, B
imemMiyHuil Ta penepdys3iinuii nepiogu. OTpuMaHi JaHHI BKa3ylOTh Ha Te, WIO

eKAMCTEPOH iHTi0yBaB minBuiieHHs BMicTy K (puc.6.12).
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Puc.6.12. 3miau BMICTy JT1€HOBUX KOH'IOTATIB y BIATIKAIOUIN BiJl TOJOBHOTO MO3KY
KPOBi 32 yMOB (oKaIIBHOI iteMii-penepdysii i aii eknuctepony (M+ m; n=8).

* pizauis nocroBipHa (P<0,05) BiTHOCHO KOHTPOJIBHUX 3HAYCHD,

# pizauug gocropipHa (P<0,05) BiZHOCHO 3HayeHHs y IIYpiB, SIKI HE OTPUMYBAIH

EKJIUCTEPOH.

Oxkucna mopaudikamis JiMJAHOTO OTOYEHHS Ca?-ATdasy B masMarvuHii
MeMOpaHi BHachiok iHTeHcudikamii I[IOJI moxxe OyTHille OAHMM MEXaHI3MOM
PETYIAIli  CpsHKEHHS Ca’*-AT®a3n, a, OTKe, i IHTEHCHBHOCTI Bxomy H' B
CPHUTPOITUTH.

Tako’k MOKJIMBA PETyJIATOPHA PONb y mpoleci Tpancnopty H' B epurpouutu
neiikorpuena C,, SKMA B HUX HE JIMIIE IHTCHCUBHO CHHTE3YETHCS, ajle 1 Mae

cneundiyanii peuentop CysLT1 na mmasmaTtuuniii memOpani [217]. Bmict LTCy y
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BEHO3HIA KpoBi (puc.6.13) 3pocrae sk mpoTsarom imemii, Tak 1 mig dac pernepdysii.
Exnucrepon 1uriOyBaB miaBumieHHss Bwmicty LTC, Ttum camum 30epiraroun
HEOOXITHUN Il Moro cuHTe3y MmoTaTioH. OcTaHHIA Mae BEJMKE 3HAYEHHS I

3aXMCTy OpraHiB BiJ| IMOIIKOKCHHS 3a imeMii-penepdysii [218].

2900

m lelikoTpuen C4d

TIMOJIB /MT" BLJIKA

W . leiikoTpueH C4d 3a mii
eKIHCTepP OHY

Puc.6.13. 3miau BmicTy neiikorpueny C4 y BiATIKaO4iil BiJf TOJIOBHOTO MO3KY KPOBI
3a yMOB (poKaJIbHOI iteMii-penepdysii i aii ekauctepony (M+ m; n=8).
* pi3uuns gocrosipHa (P<0,05) BiIHOCHO KOHTPOJIBLHUX 3HAYECHb,
# pizaung goctoBipHa (P<0,05) BiIHOCHO 3HauYeHHS y WIYpiB, SKI HE OTPUMYBAIU
EKIUCTEPOH.

B ymoBax ¢okanbHOi imemii-penepdysii I'M B eputpoumtax BIATIKAIOYOi BiJl
I'M BeHO3HO1 KpOBi BiIOYBarOThCS TEBHE ITiABUINEHHS KOHIICHTpAIi1 Ca®" B murosomi
CPUTPOLIUTIB, JJIsi 3aro0iraHHs 1 MOJAJBIIOTO MIJABUIIEHHS «BKIIIOYAE) Ca®"/H*
06MiH 3a gkoro ioau Ca®’ «BUKMIAIOTHCS» HA30BHI B J1a3My, IO MiBHIIYE MJIa3MOBY
KoHIeHTanio Ca”, ane HeZOCTATHIO TS {HriOYBAaHHS MOATBIIOro «BuUXxomy» Ca’’ i3
epUTPOLUTIB. BHACHIAOK LBOrO 13 MIa3MU MPOTOHH BXOJASTH B €pUTpouuTH. LlboMy
chpusie anuao3 IulasMud  KpoBi 3a  ymoB imemii. [Jlami, mo0 3MeHmwuTH
BHYTPIIIHbOKIIITUHHY KOHIICHTALIII0 IPOTOHIB, 3ano0IirTu PO3BUTKY
BHYTPIIIHBOKJIITUHHOTO ~ aIlU03y, B EPUTPOIUTAX AaKTHUBYIOThCS TMPOIECH IX
BUJIAJICHHS B TUTa3My 4Yepe3 aHIOHHWU KaHal aHioHIB OikapOonaty (HCOj3), a Takox,

sIK OyJ10 BCTAHOBJICHO 30BCIM HEIIaBHO, 1 10HIB Tigpocyibdiny (HS-) [219]..
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PylinyBaHHs TU1a3MaTU4HOI MEMOpaHM EpPUTPOLMTIB 3a TEeMOoJ3y, B T.4. 1
KHCIIOTHOTO, TPUBOAWTH HE JIUINEC 0 BUAUICHHS B IUIa3My TOKCHYHHUX CITONYK (B
NepIry 4epry, BUIbHOTO TeMOTJI001HY, CKaBeH)Kepa OKCHUJIY a30Ty, ajie 1 O BUIUICHHS
MOTYXHOTO Tra3oBoro TpaHcmitepa — okcuay Byriaemio (CO), mo moxe, sk 1 NO,
SHIKYBATH LMUTO30MbHI mynu ioHiB Ca’’, B eHIOTeTiaNbHHX 1 IIIaJKOMS3EBHX
KIITHHAX CyAMH 1 B  KapJIOMIOLMTAX, AaKTUBYIOUM CHUTHAJbHUM  KacKaj
SGC/cGMP/PKG [220].CO mae BaxJIHMBY pOJIb B PEryJisllii CHHTE3y MOTYXHUX
perynsaTopiB cepueBo-cyauaHoi cucteMu — NO ta cipkoBoauio [221]. Buninenns CO
B1IOYBAa€ThCS BHACIIJIOK PO3IICIUICHHS TeMy TeMOTJIOOIHY, IO «BUXOJUTHY 13
EPUTPOLIUTIB BHACIIJIOK iX reMoizy, GepMEeHTOM IeMOKCHAa3010. BapTo 3a3HauuTH,
10 KPiM reMoryIo0iHy MpH reMoJii3i epuTporuTiB Bualsierbess ATP [222,223], sixwuit
MOXe cTuMyioBatd KoHCTUTyTUBHUE cuHTe3 NO denovo depmentom eNOS B

KJIITUHAX CEPLEBO-CYAMHHOI CHCTEMH.
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AHAJII3 TA Y3ATAJIBHEHHSA PE3YJIBTATIB

3rifHo 3 MDKHAPOAHWMH  emijeMionoriyauMu  aociimkerasvu  (World
Development Report), B 6ibIIOCTI KpaiH 1HCYJBT TOcijae 2-3-¢ MICIIE€ B CTPYKTYpi
3arajbHOI CMEpPTHOCTI HaceleHHA (B VYkpaiHi — Jpyre), NOCTYINAIOYHUCh JIUIIIE
Kap10BaCKYJISIPHIN TaToyorii. 3a JaHUMHU TMOMYJSIIHHAX TOCHTIKeHb, HAa MiACTaBl
aHaJi3y CBITOBOI JTUHAMIKM TepenadadaeTbes, mo a0 2020 p. 1HCYIBT, SIK caMOCTiiiHa
NpUYHHA CMEPTHOCTI, mocsiyie 4-Te micue [224].

Kapnianena nucdyHKIS € 4acTUM Ta 3arpo3JIMBUM YCKIAAHEHHSIM TOCTPOTO
iHcynpTy [225]. HesBakatounm Ha Te, IO BiJHOBJICHHAM mepdy3ii MOKIMBO
«BPATYBATW» OJKUTTE3JIATHI KJIITHHU 1MIEMIYHOI HAMIBTiHI TOJOBHOTO MO3KY,
peniepdy3is MOXKE BUKIMKATH penepdysiiiHe YIIKOHKEHHS KIITHH MO3KY. [HOmI1
peniepdy3ist NpU3BOIUTH A0 OUIBIIOTO TKAHWHHOTO MOIIKOKEHHS, HIXK i1 BIJICYTHICTh
[226].

B ymoBax ¢oxkanpHOi 1meMii-penepdysii TOJIOBHOIO MO3KY, Mae€ Miclie
KapjaiaabHa AUCHYHKINS abo 1mepeOpokapmianbHuii  cuaapomoMm (LIKC), sxwuii
MPOSBIIIETHCS MATOJOTIYHUMHU 3MIHAMH Y CEepPIll Ta (PYHKIIOHATIbBHUMH MOPYIICHHIMU
CEepLIEBO-CYIUHHOI CUCTEMH.

[IpoBeaeHi HaMU [OCHIIKEHHS JOBOJATH, IO B YMOBaX (POKaNbHOI 1miemii
TOJIOBHOTO MO3KY 3MIHIOETHCSI KapA10TeMOIMHAMIKA Iy PiB.

[lin yac imemii roJIOBHOIO MO3KY BHSIBJIEHO CHUCTONIUHY AuchyHkuio. [lpu
BHUBYEHHI MTOKAa3HUKIB HACOCHOI (PYHKIIIT cepiisi BUSBIEHO, 110 3HaueHHs1 YO, XOK nig
yac imemii I'M Oynu JOCTOBIpHO HUXKYE, HIK Yy KOHTpodbHIN Tpymi. Lli 3miHu
BHU3HAUYAJUCS BXKE 3 MEpPIIMX XBWIMH imemii. [Ipu nboMy opraHi3m, 3a paxyHOK 3MiH
UCC, HamaraBcsi KOMIIEHCYBAaTH HEIOCTATHIO HAcOCHY ¢yHKI0 cepi. [memis I'M
BIUIMBajJa HA CKOPOTJMBY aKTHUBHICTh MiOKapaa — 30UIbIIKJIACS MaKCHMalbHa
mBUIKiCTh HapocTtanHs Tucky JIIII na 30-14 xBununi Ha 20,8 % (P<0,05), kiHueBo-
CHCTOJIBUHHUIM THCK Ha 60-ii xBwiauHi 30umbmmBesa Ha 28,5 % (P<0,05). 1li 3minu
MOXYTh BiJIOyBaTHCSI 3a paxyHOK aKTHBAIlll CHMIATO-aIpEHAIOBOI CUCTEMU 1 OyTH

KOMITCHCAaTOPHOIO PEaKIli€r0 opraHizMy Ha 3HavyHe 3HWxkeHHS YO miggac imewmii. [Ipo
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3HMKEHHSI CKOPOTJIMBOI aKTUBHOCTI MiOKap/ia TaKoXX CBIIUYUTH 3HUXKEHHS (pakiii
BUKUTY.

B ymoBax imiemii roloBHOro MO3KYy y IIypiB BHUSBICHO TOPYILICHHsS (PyHKIT
po3sciabieHHs: Miokapja — aiactoniuHa aucdyskiisg. Ha ne Bkasye 30iabmenns KT,
3MCHBIIICHHSI MaKCUMaJbHOI MIBHUAKOCTI 3HUKEHHS THCKY, 30UIBIIICHHS KIHIEBO-
JI1aCTOJIIYHOT JKOPCTKOCTI MI1OKap/ia Ta KOHCTAHTH aKTUBHOTO PO3CJIa0ICHHS.

3a gaHMMM KIIHIYHUX JOCHIKEHb, y XBOPUX Ha IMIEMIYHUH 1HCYJIBT
HEIIOJaBHO BUSBWIM, 1O Npu exokapaiorpadii y 13-29 % xBopux BUSBISETHCS
CUCTOJIIYHA TUCQYHKIIIS 3 IMIJBUIICHHSM BMICTY B KPOBI PiBHS CEPIIEBOTO TPOTIOHIHY
Ta ¢i0pumsuiero nepencepap. lle MpuU3BOAUTH O BUCOKOTO PHU3UKY TOCHITaIbHOI
cmeptHOCTI [83] Ta miactomiunol qucdyHkiii [84]. CepiieBa miacToniuHa JUCHYHKITIA
MPU3BOJIUTH /10 MIJIBUIICHHS KIHIIEBOTO J1aCTOJIIYHOTO TUCKY Y JIIBOMY IUTYHOUKY Ta
30y/DKEHHST CHUMIIATO-aAPCHATIOBOT CHCTEMH, IO MOXKE CHPHYUHUATH AUCOHYHKITIIO
CHJIOTEJTIIO Ta MOAAJIBIINY TiIepKOaryJsiito Kposi. [84].

TakuM YMHOM, OTPHMAaHI pe3y/IbTaTH JAOCTIIKEHB IN VIVO Ha IIypax B yMOBax
dbokapHOI 1mmeMii TOJJOBHOTO MO3KY 30IraroThCs 3 KIIHIYHUMHU JTOCHIKEHHIMH Y
XBOPHX 3 1IIIEMIYHUM THCYJIBTOM.

Panns penepdysis roloBHOTO MO3KY CyHpPOBOKYBAJIACh MOPYIIEHHAM IMOKa3HUKIB
HOCOCHOI (PyHKIIT cepus (yaapauii 00’em 3MeHIMBCS Ha 32,6 %, XBUIMHHUN 00’ €M
KpoBi — Ha 43,3 %) Ta CKOPOTIMBOi aKTUBHOCTI Miokapna (3meHmeHHs dP/dtmax nHa
25,4 %). Tloxa3HUKHM HACOCHOI (PYHKIII cepis: ymapHH 00’€M, XBWIMHHHHA 00’ €M
KpoBi, uepe3 24 rTonuHH 3017BIIYBAIUCh  TOPIBHSIHO 3  MOKa3HUKaMH,
3apeecTpoBaHUMU Tiepe penepdysiero I'M.

[lin wac panHBOI penepdy3ii MOKA3ZHUK KIHIIEBO-AIaCTOIIYHOI KOPCTKOCTI
MIOKap/ia 3aJMIlIaBcs Ha BUCOKOMY PIBHI, [K 1 I 4ac imeMii. KoHCcTaHTa akTUBHOTO
po3ciiabieHHs1 Oysia MOJOBXKEHA, 110 MOXKE BKa3yBaTH Ha OUIbII TPUBAIMM TEPiof
aKTUBHOTO PO3CIIA0JICHHS, SIKUW CYTPOBOIKY€ETHCS 3HAUHUMH €HEPTOBUTPATaAMHU.

[Ipote uepe3 24 ronunu penepPy3ii KIHIIEBO-A1aCTONIYHA KOPCTKICTh MlOKap/a
sHm3mwiack Ha 61,2 % BIZHOCHO NOKa3HHMKAa OCTAaHHBLOI XBHJIMHM I1IIeMii, aiie

3anumanachk Ha 47,2 % OuTbllie KOHTPOIIO; MAKCUMaIbHA MIBUIKICTh 3HIKEHHS THUCKY
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30ubIIMIIach B 2,4 pa3u MOPIBHSAHO 3 IMIEMII0 1 JIOCTOBIPHO HE BIAPI3HSIACH BiJl
KOHTPOJTIO; KOHCTAHTA aKTUBHOTO PO3CIA0JIEHHS CyTTEBO 3HU3UIIACK.

OTpumani JaHHI BKa3ylOTh HA MOXKJIUBUI HEHpOreHHUI — pedIeKTOPHUI BILIUB
Ha (QyHKIir0 cepug mija dac imemii Ta penepdys3ii TkanuH ['M; akTHBaIliIO
CUMIIaTOAJAPEHANOBOT CHUCTEMH, Ta 3pOCTaHHA PpIBHSI KAaTE€XOJaMiHIB  KpOBI.
['inepkaTexomnemisi B CBOIO Yepry MOKE€ MAaTH HETaTUBHUM BIUIMB Ha (PYHKIIIO ceplis
[227].

Jlns  BUBYEHHS liepeOpoKapAiaIbHOTO CHHAPOMY HaMu OyJiIM MpoBeaeHI
OloximiuHl pgociipkeHHs. Ilim gac OloXIMIYHUX JOCHIIKEHb, HAMpaBJICHUX Ha
BUBYCHHS MEXaHI3MIB PO3BUTKY IL€peOpOKapAiaIbHOIO CUHAPOMY, MH BHU3HAYalIH
3MIHM TIOKa3HUKIB OKCHUJATUBHOIO Ta HITPO3aTHUBHOTO CTpeciB. Mapkepu
OKCUJATUBHOTO Ta HITPO3aTUBHOIO CTPECIB JIOCHIIKYBaIM SIK B BUAUICHHX
MITOXOHAPISIX MIOKapja Tak 1 B TOMOTe€HaTi TKAHUH Cepls.

®dizionoriyni g03u ADK, 3rijiHO 3 Teopiero ,,ropMe3ncy’”’ (OKCHIATUBHUN CTpeEC
3IaTHUN MaKCUMaJIbHO aJanTyBaTy 3aXMCHI CUJIU 1 aJallTUBHI MOXJIMBOCTI OPraHi3My
3a YMOB JIi1 CTPECOBUX YMHHHKIB), MOXKYTh BIJIIrPaBaTH PETYJISITOPHY POJIb B a/IanTaii
OpraHiamMmy, y TOMY 4YHCJl OpraHiB CepIeBO-CYJWHHOI CHCTEMH, 1O 3MiH
HaBKOJIMIITHLOTO YW BHYTPIIIHBOTO cepeaoBuiia. Bimomo, 1m0 B yMoBax maToJiorii , B
HAIIOMY BUIAJIKy — (hOKaJibHA imeMisi-penepdy3is TOJIOBHOTO MO3KY, KOJIU YTBOPEHHS
A®K 3011bI1y€ETHCS HAAMIPHO, SIK B OpraHi3Mi B IIUIOMY, TaK 1 B MIOKapAl ceplis, e
MOke OyTH OJHHMM 3 MEXaHi3MiB PO3BHUTKY IiepeOpokapmianbHoro cuaapomy [90,
107].Yepe3 24 ron. miciasa MojaearoBaHHA (okaiapHOI imeMii-pernepdysii roJIOBHOTO
MO3KYy B MITOXOHJIpISIX CEpIsl IIypiB CIOCTEPITA€ThCS K 3HAYHE 30UIBIICHHS
renepariii ‘O, i ‘OH, tak i HagMipHe 3pocTaHHs myiiB cradbimpHoro H,Op mpu misoMy
3HAYHO aKTUBYIOTHCS KCAaHTHHOKCH/Ta3HUH, ITUKJIOOKCUTCHA3HUI Ta
JIIMOOKCUTEHA3HHUI HIISXU rerepanii Oy , mITBEPIKEHHAM YOro € 301IbIICHHS PiBHIB
cedoBoi kucinotu, 1XB2 ta LTC4, sk mapkepiB mux mpoieciB.B ymoBax ¢oxaabHOI
imemii-peniepdy3ii TOJOBHOIO MO3KY B MITOXOHJAPISIX Ceplsl 3HAYHO 3pOCTae
iHTeHcuBHICTH mporiecy [1OJI, miaTBep/pkeHHSM 1mboro € miaBuineHHs mymB JIK 1

MJIA Buacmigok aktuBaifii rerepamii OH-paaukany, mo € imimiaropom ITOJI, B
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peakiiii denToHa, Ha 10 BKa3ye 30UIBIICHHS PIBHS BUIBHOTO 3ajli3a, KaTaji3aropa i€l
peaxiiii, B MITOXOHIPIisIX.

Mu BCTaHOBWJIM, 110 B TOMOT€HATI TKAHMH CEpIs Ta MITOXOHIPIAX MioKapja
IIypiB, B yMOBax imeMii-penepdy3ii TOJOBHOIO MO3KY, BIJIOYBA€TbCS aKTUBAIIis
imaymuoensHoro de novo cuatesy NO 3a paxyHOK OKHCHEHHs L-apriHiHy, mpo Ie
cBiAUnTh 3pocTanHs akTUBHOCTI INOS. AKTHBI3YEThCS HEOKHCHUH, peyTHIi3aliiHuM
cuate3 NO, 3a paxyHOK BiJIHOBJICHHS OKHCHEHHX CTallmpHUX MeTabomiTiB NO-
MITOXOHAPIAJIbHUX ITYJIIB HITPAT- 1 HITPUT- aHIOHIB, SIKI MPU IIBOMY 3POCTaIOTh, 110 €
noka3oM ytBopeHHs 1 posmamy ADPA nepokcunitpury (ONOO™ ) — OCHOBHOTrO
Mapkepa PpO3BHUTKY HITpo3aTUBHOro crpecy. Cepel MOMIKOKYIOUHUX BIUIUMBIB
OCTaHHBOT'O CIIIJT OKPEMO BIAMITUTH HOro 3aatHicTh iHAYKyBaTu [1OJI. OmHouacHe
nocunene yrBopenass NO i O, cTBOproe yMOBH st iX B3a€MOjii MK 0000 i3
yTBOpeHHSAM BHcoKoTOokcmyHoro ONOO™ [228 229, 230]. Jloxa3oM iHIyKIIil
HITPO3aTUBHOTO CTPECY TAKOXK € 3POCTAHHS IYJIIB HITPO30TIONIB.

PO3BUTOK OKCHJATUBHOIO Ta HITPO3ATUBHOIO CTPECIB, B MIOKapAl IpH
1epedpoKapAiaIbHOMY CHHIPOMI MPU3BOAUTH J0 MOPYIIEHHS 3JIEKTPOTeHE3Y, 1HIIII0E
MATOJIOTIYHI ~ MOP(POQPYHKIIOHAIBHI ~ 3MIHM  KapJIOMIOLMTIB, MPU3BOJAUTH  JO
noripireHHs nepediry imemigdoro iHcysibTy [90] OkucHe MOIIKOKEHHS OITKOBHUX 1
JIMITHUX ~ KOMIIOHEHTIB ~ BHYTPIIIHKOI ~ MeMOpaHHM  MITOXOHJZpIA  30UIbIIye
Hecneun(iuHy TPOHUKHICTh OCTaHHBOI, BHACHINOK BIJKPUBAHHS MOPU NEPEMIHHOI
npoHukHocTi [96] Lli mporecH iHIMIFOIOTh PO3BUTOK aronTo3y KapaiOMIOIUTIB i
nopymienHs GyHkiii cepist [97]. Crymiap rinonepdysii rOJ0BHOTO MO3KY KOPEINIOE 3
KapaiaJTbHUMHU TIOpyIIeHHsMU [81].

Kapnionporekropuuit  edexkr BBeneHHs L-mucteiny Ha Tl Oiokanu
[UCTATIOHIH-Y-JIIa3d — OJHOTO 3 (EepMEHTIB Horo cuHTe3y, 3a nornomMoror DL-
NPONMAPTUITIIIUHY, SKUA OyB OTpMMaHui mNpu imemii-penepdysii Miokapaa, OyB
MiATBEPKEHUM 1 B yMOBax (oKaIbHOI IIepeOpalibHOI iemii-penepdysii.

[Tonepenne BBenenHs komOiHamii DL-nponapruirminudy — Ta L-nmcreiny
MOTIEPE/KYBAIO CUCTONMYHY Ta aiactoniuny nucdyskiii JILI npu dokanbHiii imemii-

penepdysii ['M.
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3HMKEHHs BMICTY reHeparii BimeHux pamukaiis O, i ‘'OH Ta mynis H,O, B
TOMOTEHATI TKaHUH cepus udepe3 24 roxa micas QokanpHOi imemii-penepdysii ['M
BKa3ye Ha MOXJIMBICTH KOMOIHAIIIT BUILIE BKa3aHUX CMOJYK 3MEHIIYBAaTH PO3BUTOK Ta
MPOSIBU OKCUJATUBHOTO cTpecy. [liATBepIKEHHSIM IbOTO TaKOXX € 3MEHIIEHHS BMICTY
MJIA, KiHIIeBOi BHCOKOTOKCHYHOT criofyku y miporieci I[TOJI.

3MeHIIyBajgach 1HAYKIIS HITPO3aTUBHOIO CTPECY IMiCIs BBEJACHHS KOMOiHAIl
DL-nponaprinriinuay ta L — nucreiny, mo miATBepKeHO TOCTOBIPHUM 3HUKCHHSIIM
aktuBHOCTI INOS Ta BMicty NOj3 B roMoreHari TKaHUH cepls 4epe3 24 roj micis
MojietoBaHHs (pokaapHOI 1meMii-penepdysii I'M.

[Ipy pO3BUTKY OKCHAATHBHOTO CTpECy B MITOXOHIpISIX Ceplsi, B yMOBax
dbokanpHOI imeMii-penepdysii TOJOBHOIO MO3KY, €KJAMCTEPOH IMPOSIBUB TMOTYXKHY
aHTUPAJIUKAIBHY J110. B MITOXOHAPIAX cepls TBapHH, SIKI OTPUMYBAJIN €KIUCTEPOH,
CIIOCTEPITAIOTHCS, K 3HAUYHO MeHii piBHi reneparii ADPK (‘O,1 ‘OH), Tak i cyrTeBe
3HIKeHHs BMicTy H05.

BaxnuBumu nuisixamu resepaiii O, B MITOXOHAPISX cepis, 0COOIUBO IPH
OKCHJIATUBHOMY CTpECi, € TUXaJIbHUM JIAHIIIOT, a TAKOXK JIISIbHICTh KCAHTUHOKCHJIA3H,
LIUKJIOOKCUT€HA3H, JIIOOKCUIe€Ha3u. Y TBAapuH, SKI OTPUMYBAJIU EKIUCTEPOH,
JIOCTOBIPHO MEHIIIE 3POCTAJIA PiBHI ceu0BOi KUCIOTH, [XB2 Ta LTC4 B MITOXOHAPISIX
cepust micas  dokaabHOT imemii-penepdy3ii TOJOBHOTO MO3KY TMOPIBHSHO 3
MOKa3HUKaMHU TBAPHUH, SIKUM MOJEJoBanacs imeMis-penepdysis roJOBHOTO MO3KY,
ane sKi Woro He oTpumyBanu. OTpuMaHi pe3yjbTaTH BKa3yIOTh HAa HASBHICTh Y
eKIMCTEPOHA THriOYI0UO0T Ail Ha BCI TPH JOCTIKEeHI musixu rereparii O, . SHIKCHHS
(epMEHTAaTUBHOTO OKHMCHEHHS BUIBHOI apaxiJIoOHOBOi KHUCJIOTH 1 NPUTHIYEHHS
renepanii O, mependayac He IJIMIIE MOXIUBE IHIIOYBaHHS AKTHBHOCTI JIITiJHHX
OKcUJia3, aje 1 mpurHideHHs rigpomi3dy ¢docdomnimiaiB docdomnimazoro A2, TOOTO
MOKJIMBICTh ~ €KJIMCTEPOHY 3amoOiraTd MOIIKO/KEHHI0 MeMOpaH MITOXOHAPIM
MiOKapja B yMoBax (hOKambHOI imemii-penepdy3ii TOJTOBHOTO MO3KY.

B npoueci TTOJI yTBOpIOIOTECS HECTIMKI TIPONEPUKUCH JIMIAIB, PO3Maa SKUX
MPU3BOJUTH 1O TIOSIBU PI3HOMAHITHMX BTOPUHHUX MpoaykTiB - JIK, MJIA, Tomo

Hanmipna axtuBamis [1OJI B miTOXOHIpPIsSAX cepus B ymoBaxX (DOKaJIbHOI 1mIemii-
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peniepdy3ii TOJIOBHOTO MO3KYy MOKE 1HIIIIOBaTH HaOyXaHHsS MITOXOHIpIA 3
pO3’€IHAHHIM OKUCHOTO (hOC(hOPHIIIOBaHHS I 1HAKTUBALIIEIO TIOJIOBUX (PEPMEHTIB, 1110
OepyTh yuyacTh y auxanHi Ta riaikomisi [203, 204]. Bigomo [212, 214], 1110 eKAUCTEPOH
BHACIIIJOK 3MeHIIeHHs reHepamnii imiriaropa ITOJI — ‘OH, Moe yIOBIIbHIOBATH
naniroroBy peakuiro [TOJI. Ile moBHICTIO MIATBEPKYIOTH HAIIIl pPE3yJIbTaTH.

[TpodinakTiyHe BKMBAHHSI POCIMHHOTO eKCTpakTy Serratula coronata,
30arauyeHoro eKAUCTEPOHOM, TMOIMEPeIKAN0 I1HAYKIIIO HITPO3aTUBHOTO CTpeCy B
MITOXOHAPISIX ceplsd IIypiB B yMoBaxX (hoKanbHOI imemii-penepdy3ii ToJI0BHOTO
MO3Ky. IIpo 1me cBig4yaTh OTpUMaHI HaMH pe3yJbTaTH. B BUAIICHUX MITOXOHIPIAX
MIOKapJa TBapvH, SKI OTPUMYBAJIM EKAUCTEPOH, B yMOBax (OKaJIbHOI I1mIemii-
penepdysii roJIoBHOT0 MO3KY, 3MEHIITyBaitach akTHBHICTL INOS, THM caMuM 3MEHIIIy€E
HMOBIpHICTh yTBOpeHHs ADA.

JlocmiKyrour IPOSBU HITPO3ATUBHOI'O CTPECY B MITOXOHAPISIX CEPLS UIYpiB 32
EKCIIEpUMEHTaIbHOT  (OKaNbHOT  imemii-penepdysii  TOJIOBHOTO  MO3KYy  Ta
KapAiOMpOTEeKTOPHOT  Mii  €KAMCTEPOHY, MH TaK0X BH3HAYaIM  MIPOAYKTU
HITpo3WwIOBaHHS A®MA HU3ZBKOMOJIEKYJISIPHUX TIONIB, B OCHOBHOMY TJyTaTiOHY -
HU3bKOMOJIEKYJIsipHUX HiTpo3oTioniB (HMHT) 1 BucokoMomnekyIsipHUX HITPO30TIONIB
(BMHT), mo € mpoaykTtaMu HITpo3WItOBaHHS SH-Tpyn mucreiny B Oinkax. Te, mo y
TBapHH, SKI Mepe]] MOJCIIOBaHHIM (POKalIbHOI imeMii-penepdysii ToJOBHOTO MO3KY
OTPUMYBAJIM EKAUCTEPOH, PIBHI MapKepiB HITPO3ATUBHOIO CTPECY — HITPO3O0TIONIB
Oy TOCTOBIPHO MEHIII, MIATBEPAKYE KapAIOMPOTEKTOPHY /110 €KIUCTEPOHY.

Jly’ke BaXTMBUM 3aJUIIAETHCS MUTaHHS B3aeMocTOoCcyHKIB INOS Tta aprinaszu 11
B MITOXOHHApisiXx  cepud.  binpm  Biporimaum €  iHridyBanna  iNOS
I'YaHIIMHOCYKIIMHATOM, TOMEPEIHUKOM SKOTO MOXke OyTh KapOamisy  BHACIIIOK
NpsIMOTO 1HT10yBaHHS pecuHTe3y L-aprininy 13 L-uTpysaiHy B HUTPYIIHOBOMY LMK

[231].
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BUCHOBKU

[IpoBeneHo mocCHiKEHHs 3 BUBYCHHS MaTO(1310J0TIYHUX MEXaHI13MIB PO3BUTKY
1 KOpeKIIii KapiaJbHUX MOpYyIIeHb NpU (HOKAIBHIN 1epeOpalibHiil imemii-penepdys3ii.
BusiBieHo, 110 OCHOBHUM I1HAYKTOPOM TaKHX TOPYIIEHb € PO3BUTOK OKHCHO-
HITPO3aTUBHOTO CTpPeCy B TKAHMHAX 1 MITOXOHJpISIX Cepls, B TOM yac, K KOPEKIis
OKHCHOrO0 MeTaboi3My 3a gomomorow DL-mpomaprinrminuuay — L-nucteiny Ta
eKIUCTEPOHY CYNMPOBOJKYBAJaCsl TMOMEPEIKEHHAM (PYHKIIIOHAJIBHUX MOPYIICHb
poboTtH cepiis.
1. BusiBieno, mo ¢okanbHa imemis ['M cynpoBoKyBaiach MposiBAMU CUCTOJIYHOI
mucyskii: YO Ha 1-if xBuiuHI imemii 3MeHmmBes Ha 55,9 %, na 10-i, 30-i1 1 60-i
XBUJIMHI — Ha 62,6 %, 53,8 % 1 51,6 % BigmoBigHo. XOK 3anuiiaBcsi CyTTEBO
3HIDKCHUM:. Ha |- xBuiauHI1 imemii ['M— Ha 58,6 %, na 10-i1 — Ha 63,3 %, Ha 30-i1 — Ha
51,4 %, Ha 60-it — Ha 41 %. [lopymryBanucs npouecu penakcauii JIII — giactoniyna
muchynkiis. KAT nwa 60-i xpwimai imemii ['M migBumusest B 3 pasu. Kinneso-
J1acTOJIIYHA JKOPCTKICTh MiOKap/a Ha 1-i XBWIMHI ilIeMil miABUIIMIACA y 2 pa3u, Ha
60-i1 — 3,8 pasu. Takox BHUSBIECHO CYTT€BE 3OUIBIICHHS KOHCTAHTU AKTUBHOTO
pO3cIiIabIeHHS.
2. Y panHiii iepion penepdysii MPOSBIAIOTHCS MOPYIICHHS HACOCHOI (PyHKIIIT ceprist
(YO 3menmmmBes Ha 32,6 %, XOK — Ha 43,3 %) Ta CKOPOT/IMBOI aKTHUBHOCTI MioKap/ia
— 3MEHILEHHS MAaKCHUMaJbHOI IIBUAKOCTI HApOCTAaHHS THUCKY, B TMOPIBHSHHI 3
OCTaHHBbOIO XBWIMHOIO 1memii. [lopymyBanaca penakcamis JIII — kiHoeso-
J1acTONIIYHA KOPCTKICTh MIOKap/a 3ajuiliajacs Ha BHUCOKOMY piBHI, KOHCTAaHTa
aKTUBHOTO po3ciabiieHHs Oyna nopomxkeHa. Yepes 24 roa micis (OKaJIbHOL ilIemii-
periepdysii I'M BusBIICHE BIJHOBJCHHS 1 HaBITh IICPEBUILNCHHS TOKA3HUKIB
CUCTOJIIYHOI (PYHKIIT cepIs.
3. Y MITOXOH/pisIX Ta TOMOreHaTl TKaHWH cepls B yMoBaxX (POKaJIbHOI 1lIeMii-
penepdysii I'M mokazaHO PO3BUTOK OKCHAATUBHOTO CTPECY: aKTHUBAIlis TeHeparlii

A®K, intencudikaris [1OJI, npo uro cBiquuth miauiieHHs mymis K 1 MJIA.
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4. B ymoBax imewmii-penepdysii 'M y MITOXOHApISIX Ta TOMOI€HATI TKAHUH CEpIs
IIypiB BU3HAYAJIACh 1HAYKIIIS HITPO3aTHBHOTO CTPECY: aKTHUBAIlis iHIynuOepHOTrO de
novo cuaTe3y NO; migBUILICHHS MYJIIB HITpaT-aHI1OHIB.

5. Ilonepenne BBeneHHs komOiHari cronyk DL-mpomaprinrminuuy Tta L-nmcTeiny
301IBbIIYBAIO BM)KMBAHHS TBapuH dYepe3 24 TOj Mmicis MOJENIOBaHHS (HOKaIbHOI
imemii-peniepdysii I'M; cripusiio 30epeKeHHIO MOKa3HUKIB HaCOCHOI (PyHKIIT ceplis;
MOTIEPE/KYBAIO TOPYIIEHHS JiacTONMIYHOI (YHKII CepIsl — MOJIMIIEHHIO TPOIECy
penakcalii JIBOro IUIYHOYKA, 3HIJKCHHIO KIHIIEBO-/1aCTOJIYHOI  KOPCTKOCTI
Miokapaa. B cepii 3MeHIIyBajgucsi MPOSIBU OKHCHO-HITPO3AaTUBHOIO  CTpECY,
1HYKOBAaHOTO (hOKAJIbHOIO i1eMiero-penepdysiero I'M, 1110 Moxke OyTH BUKOPUCTAHE B
KIHIYHIA MOpakTyll Juis Opo(iIaKTUKK 1 TOMEpPeKeHHs] HACIHIJIKIB 1MIeMIYHO-
penepdy31iiHOTO MOITKOKEHHS.

6. Jlis eKIuCTEepOHY CYTTEBO 3MEHIITyBaja MPOSIBU OKCHIATUBHOTO Ta TOTIEpEKyBaia
IHIYKIII0 HITPO3aTUBHOTO CTPECIB y MITOXOHIPISX cepisl HIypiB npu (OKaIbHIN

imemii-penepdysii I' M.
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