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IHayKIist HITPO3ATUBHOIO CTPECY B MITOXOHAPIfAX cepus
HIYPiB 32 eKCIIEPUMEHTAJIbHOI imeMii—penepdy3ii

rOJIOBHOI'0 MO3KY Ta MO0 KOPEKIiAd eKANCTEPOHOM
In-m @izionozii im. O.0. bocomonvys HAH Ykpainu, Kuis; E-mail: Egiptian77@gmail.com

Ha mooeni oranvroi iwemii—penepghysii 20106H020 MO3KYy 00CHIONCY8ANU THOYKYIIO HIMPOZAMUBHO20
cmpecy 8 MImMOXOHOPISIX cepyst Wypie | MONCIUBL MeXAHI3MU NpOmeKmopHoi 0iil exoucmepony. [lokazano,
Wo 6 YuX yMOBAxX iHOYKYEMbCA AKMUueayis KOHCMUmymueno2o ma indyyubensrozo de novo cunmesy NO
6HACTIOOK OKUCHeHHs L-apeininy ma neokucnozo peymuaizayitinoeo cunmesy NO 6HACTIOOK 8i0HO8eHHs.
11020 OKUCHEHUX cmabiibHux memabonimis. Bacomum ooxasom iHOYKYII HImpo3amueHozo cmpecy 0o
3HAYHe 3POCMAaHHs MIMOXOHOPIANILHUX NYNI6 HIMpam-, HIMPUM-AHIOHI8 | HIMPO30MIONI8, WO CEIOYUMD
npo YMEopeHHs ma po3nao NepoKCUHIMPUNTY — OCHOBHO20 MAPKepa po3eUmKY Himpo3amueHo2o cmpecy.
Cnocmepizanu maxkoxc niosuwjents emicmy Kioio8ozo pezyiamopa de novo cunmesy NO cipkosoonio i
akmusHocmi iHOyyubenvroi apeinasu Il ma, ax Haciiook, nyny kapoamioy. [lonepeoue esedenHs meapuram
pocaunnoeo excmaxmy Serratula coronata, 36a2aueno2o eKOUCMEPOHOM, 3MEHULYE THOYKYTIO HIMPO3amue-
HO2O cmpecy 8 MIMOXOHOPIAX cepysl uypie 3a yMoe PoKaibHol iuemii—penep@ysii.

Kouosi crosa: ghokanvha iwemis—penepghysis 201061020 MO3KY, yepedpoKkapoiaibHull CUHOPOM, Mimo-
XOHOPpIT cepys, HIMPO3AMUBHUL CMpec, eKOUCMEPOH.

BCTYII MPOSBIIATHCS B Jlialla3oHi BiJl pi3HUX BapiaHTiB
MOPYLICHHS CEPLIEBOTO PUTMY A0 PO3BHUTKY I'o-
ctporo iHpapkTy miokapaa [2]. [TpoBigHOO J1aH-
KOO PO3BUTKY IIepeOpOoKapAiaibHOTO CHHIPOMY
€ TICTOTOKCHYHE YpaXKeHHS MioKap/a BHACIIIOK
rinepkarexonamineMii, 30ibmyerses Bxig Ca’*
B Kap/iOMIOIUTH, B SIKUX BUHUKAIOTh BTOPUHHI
MophodyHKITIOHANBHI 3MIHU («aJApeHATIHOBHI
MiokapauT») [3]. BaxnuBo, mo npu imemii Mo3-
Ky MIKpOTJIis IPOAYKY€E TOKCHYHI Tpo3amaabHi
IUTOKIHH, SKi 301MBIIYIOTh HAOPSIK TOJIOBHOTO

3rigmHo 3 oimifHOI CTAaTUCTUKOIO, BHACIIIOK
MO3KOBOTO 1HCYJIBTY B YKpaiHi HIOPIYHO IO-
mupae Big 40 go 45 tuc. oci6. OgHier0 3 Hai-
BXKIIMBIIMIUX TPOOJIEM CydacHOT HEBPOJIOTIi €
Teparrisi yCKIaJHEHOTro nepediry imeMiqHoro
iHcynbeTy. Hacammepen 1e crocyeThest pyHKII0-
HAJLHUX 3MIiH CEPIIEBO-CYIUHHOT CHCTEMH B I'0O-
CTpoMYy Mepiojii 3axBoproBanHs. [[10 maTosorito
MOXXHa pPO3TIISIAATH HE TUIBKHU SIK HEBPOJIOT14YHY,

aye 1 K MYJIBTHIMCIIUIIIHAPHY TpoOIemy,
B sIKIi ceplie 1 TOJIOBHUHW MO30K MarOTh JBa
B3a€EMOIIOB’ A3aHUX ACTEKTU: 3 OJAHOTO OOKY
— 1€ IHCYJBT, IO PO3BUBAETHCS B pe3yNbTari
3aXBOPIOBAaHb CEPIls, 3 1HIIOTO — KapjiajibHa
nucyHKIisS IpU rocTpoMy Horo mepe0iry, sika
cupwuse paHHIH cMepTHOCTI XBopux [1]. Lla
nucynkilis, abo nepedpokapaiaibHUNA CHH-
JIpOM, onucaHa 01m3bk0 60 poKiB TOMY, 1 MOXe
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MO3KY, po3Mip iH(apKTHOI 30HHU, a B cepui —
BIUTMBAIOTh HAa MIOKapJ 4epe3 eHJOTelialbHI
KJIITUHU Ta KapaiomionuTH [4]. [HTepneiikin-1
(LJI-1), daxrop Hexposy nyxuua (OHII-a) ta
y-iHTep(hEepOH aKTUBYIOTHh TPAHCKPHIIIIIO TeHA
KanblliitHe3anexHoi iHaynnoenbaoi NO-cuH-
ta3u (iNOS), 1110 IPU3BOIUTH JI0 HAJIJTUIIIKOBOIO
cuHTe3y okcuay azory (NO) mpu imeMigyHOMY
1HCYNbTi. AKTHUBAIis KOHCTHTYTUBHUX NO-
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cuntas (eNOS, nNOS), na Biaminy Big iNOS,
3M1HCHIOETHCSI TPAH3UTOPHO BHACIIIOK MiABHU-
IEHHsT BHYTPilHbOKIiTHHHOTO BMicTy Ca’’
Ta aKkTUBauUii mpoTreiHkiHa3zu B, dka B cBomO
qepry KOHTPOJIOETHCS CPIHTOMIETIHOBUM
CUTHAJbHUM KackajoM [5]. OcTaHHIM 31aTHUM
aktuByBarucss OHII-a cTepoifHUM rOPMOHOM
KaJIBI[ITPUOJIOM Ta HOTO MPUPOIHUM aHAJIOTOM
EKIUCTEPOHOM [6].

INimepkaTrexonmamMiHOBE TiCTOTOKCHYHE ypa-
JKeHHS Miokapaa [7], TOKCHYHHI BIUTHB TpO3a-
MajJbHUX [IUTOKIHIB MIKPOTJIii MO3KY, JOBEICHH
($akxT pO3BUTKY MOTYKHOTO OKCHUJATUBHOTO
cTpecy B MITOXOHApiAX cepus 3a GoKanbHOI
imeMmii—penepdy3ii [8] nae migcTaBu NpumycTH-
TH TaKOX MOXXJIMBUM PO3BUTOK HITPO3aTUBHOTO
cTpecy mpu IepedpokapaialbHOMY CHHIPOMI.
lle ogHe MPUNYIIEHHS CTOCYETHCS MOXKIUBOT
y4acTi B mpoiiecax, siki BiJiOyBalOThCS B MITO-
XOHJpigX Miokapaa 0i0JOTi4YHO aKTUBHOTO
ra3oBoro Tpancmirepa cipkosoanto (H,S), mo
Bi/IiTpa€e CyTTEBY POIb K Y Pi3i0JOTIUHUX peak-
IisIX, TaK 1 TPH PO3BUTKY 0ArarboxX MaTOJIOTITHUX
craHiB. CipkOBOJIeHb IHTEHCUBHO CHHTE3YEThCS
B MITOXOHJIPiSIX JIFOJIMHHU 1 TBAPUH, O€pe y4acTh
B peakUisiX 3 aKTUBHUMH (OpPMaMH KHCHIO Ta
asory (‘O,7, H,0,, ONOO", NO) [9], € BaxiuBuM
perynsaropom de novo cuate3y NO [10, 11].

ExnucTepoH € NpUpONHUM aHAJIOTOM Iop-
MOHAJILHOI opmu Bitaminy D, — kanbuutpiony
(1,25-ngurigpokcuxonekanbiudepony). Bin 3nar-
HUI aKTUBYBaTH HE JIMIIE UTO30JIbHI TaK 3BaHi
»AJIepHI” PelenTopH, 3allyCKalul EKCIPEeciio
0araThbox BIJOMHUX 3aJIe)KHUX BiJl BiTaMiHY
D reniB (y T.4. miToxouapiampHoro Ca i NO-
3B’s13yBasibHOTO Olnika ,,calbindin D-28K”), aie
W akTHBYBaTH pi3Hi curHanbHi cuctemu (doc-
¢baTuanIiHO3UTONBHY, (OChHaTHANIXOIIHOBY,
c(iHrOMi€eNiHOBY, X0JIECTEPOIOBY, aJleHIIaT- 1
TyaHIJIATIMKIa3H1 TOIIO), B3a€MOJIIF0YH 3 PeIlen-
TOpaM¥ IJIa3MaTHYHUX MEMOpaH KJIITHH Y CepIli
1 TOJIOBHOMY MO3KY I1ypiB. EKicTepoH 3naTHui
iHTi0yBaTH SIK Kalblil3aie)xKHe, TaK 1 3aJeKHe
BiJ akTUBHUX (opM KucHiO (ADK) BigkpuBaHHs
MITOXOH/IpiaJIbHOI 1TopH [ 12], iHri0y€e akTUBHICTH
iNOS, HiTparpenykTasu Ta aprinasu [ B MiToxoH-

4

JpisiX ceplis NIy piB, 1o OyIIo IMOKa3aHo Ha MOJIEIi
eKCTiepuMeHTanbHOro Aiabdety 1-ro Tumy [13].

Mera Hamoi poOOTH — JOCHIIUTU CKOOP-
NWHOBaHI 3MiHM MapKepiB HITPO3aTUBHOTO
ctpecy (aktuBHICTH INOS, mysiB HITPO30TiONIB
i HiTpar-aniona) Ta mynis H,S, a takox edpek-
THUBHICTb Kapi0NPOTEKTOPHOI 111 EKAUCTEPOHY
y MITOXOHAPiAX cepus wypiB 3a GoxanbHOT
imemii—penepdys3ii.

METOJIHNKA

JocmimxeHHs TpOBOAMIIN Ha Iypax JiHii Bictap
Macoro 280-320 1, 3rigHO 3 BUMOTaMu CBpoTeii-
CBbKOT KOHBEHIIIT 13 3aXHCTy XpeOCeTHUX TBApHH
(CtpacOypr, 1986). TBapuH OmITHUIN HA YOTH-
pu rpynu. Jo 1-1 (konTponbHOi) Tpynu (n=38),
yBilnuIM iHTakTHI TBapuuu. Lypam 2-i rpynu
MojieaoBanu GoKainbHy imemMito—penepdysiro
(n=8, gepe3 24 rox, n=5, 3 TBaApUHU 3aTUHYIIH).
TBapunau 3-i i 4-1 (o 8 mIypiB) TPy MPOTATOM
18 ni6 orpumyBanu exaucTepoH mo 100 mxr/100
I Ha 100y, 3 MUTHOIO BOZOIO Y BUIVISAI Ipenapary
«biocron» (€KCTpaKT EKIUCTEPOHY 3 POCIUHU
Serratula coronata). TBapunam 4-1 rpynu micist
BBEJICHHS €KANCTEPOHY ONIEPAaTUBHO MOJEIIIOBA-
nu poKaIbHY imeMito—penepdysito.

OCKINTBKY 1IeMIYHUN 1HCYJIBT 9aCTO BUKIIH-
Ka€eThCsl OKJIIO31€10 cepeJHhOT MO3KOBOI apTepii
abo oxniei 3 ii rijgok, s TOCHIKeHHs Oylia
oOpana Mozenb 1301p0BaHol 0KII03i1 — MCAO
(Bim arrn. middle cerebral artery occlusion) [14].
Moro BiATBOPIOBAIH OLIEPATHBHIM LLISXOM i
HapKo30M (KeTaMiH 75 MI/KT, BHyTpIIIHbOOYE-
PEBHHHO). Y BHYTPIIIHIO COHHY apTepii0 BBO-
i MoHodinamenTHui okiozaep 4/0 («Doccol
corp.», CIIIA), sikuif moTpamnisiB y mpocBiT me-
peaHBOT MO3KOBOI apTepii Ta OJI0OKyBaB CEPEITHIO
MO3KOBY apTepiro. OKIII0310 341 HCHIOBAIIH ITPO-
TsiroM 60 XB, TOTIM OKJIFoAep BuAasin. [licis
NpOOYIKEHHS! TBAPUH MEPEBipsIM HasIBHICTD
¢okanpHOTO imIeMiuHO-penepdy3iiHOTO TOo-
LIKO>KEHHS TOJIOBHOTO MO3KY. J{J1s1 iboro 1rypa
YTPUMYBaJIH 32 XBICT Ha BijcTaHi 1-2 cMm Bifg
MMOBEPXHi. Y HOPMI IYPH CHUMETPUIHO BUTATY-
FOTh OOWBI KIHIIIBKY Y HAMPSIMKY 1O TiJIOTH.
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[Tpu HasBHOCTI QOKANTBHOTO iIIEMIYHO-pETep-
(y31iHOTO OIIKO/[KCHHSI BU3HAYAETHCS TOHIUHA
¢rexcis KoHTpanarepalbHOI NepeaHbOI JaMu.
TBapuH, y sIKux 11e¥f eHOMEH He cIlocTepirascs,
B IOCHII HE Opanu.

bioxiMiuHI MMOKa3HWKH BH3HAYaIH B MiTO-
XOHAPIsIX cepls KOHTPOJIbHUX TBapuH 1-1 i
3-1 rpyn, a Takox 4epe3 24 ron ¢pokaabHOI
imeMii—penepdy3ii y TBapuH 2-i ta 4-i rpymnu,
[0 BYMOKWIIM, SIK1 BUAUISINA Micas Aekamitamii 3
TKaHUH CepLs OCIIIOBHUM LEHTPUPYTyBaHHIM
romorenary. OcaJi MITOXOHJIPii CyCIIEHTyBaJH y
HEBEJIMKOMY 00’ €eMi cepeioBuila 0e3 10/ jaBaHHS
EJITA Ta HeraitHo 3amopoxyBaiu. B i30mbp0Ba-
HUX MITOXOHIPISIX ceplisl BU3HAYAIN TOKA3HUKH,
10 XapaKTepu3ylTh MEeTa00J1i3M OKCHAY a30Ty
(axTHBHICTH hepMeHTIB de novo 1 peyTui3amiii-
HOTO HUISIXIB MOTO CHHTE3Y, MyJIu cTablIbHUX
MeTabolIiTiB), CTYIiHb PO3BUTKY HITPO3aTUBHOTO
cTpecy (MITOXOHApialbHI Myl HITPO3OTiONiB),
aKTHBHICTh apriHa3u, 1110 KOHKYpYE 3a cyOcTpar
i3 cuaTazamu NO, BMiCT CipKOBOJHIO.

BuBuanm 6a3anbHy aKTHBHICTH (epMEH-
TiB de Nnovo CHHTE3y OKCHJAY a30Ty. AKTHUB-
HICTh KalbLifi3aleKHUX KOHCTUTYTHBHUX
(cNOS=eNOS+NOS) Ta kanbuiiine3anexHoi
iINOS ori"oBanu 3a KOMOIHALIEI0 KIACUYHOTO
meTtoxy [15] ta cyuacHoi #ioro momudikamii
[16], mpucTOCOBaHOIO 10 CIIEKTPOPOTOMETPHU-
HOTO BU3HAYEHHS OJIHOTO 3 MPOJYKTIB peakiii
L-uutpyniny. AKTUBHICTb ()epMEHTIB BHUpaXKaJIn
B MIKOMOJISIX HOBOYTBOPEHOTOo L-muTpyniny 3a
1 XB y po3paxyHKy Ha | Mr 3arajbpHOro Oijka
B Mpo0i. BMicT muTpyniHy BUMiplOBaInu BHCO-
KOUYTJIMBUM KOJOPUMETPUIHUM MeToaoM [17].
AxtuBHicTh HAJIH®-3a71€5KHO0T HITpaTpeayKTas3u,
[0 XapaKTePU3y€e IHTCHCUBHICTh HEOKHUCHOIO
peyTtunizaniiinoro cuntresy NO, BuBUanu 3a
3MEHIIEHHSM BMICTy HITpaT-aHiOHa B iHKyOa-
niitHomy cepemosumii [18], aprinasny — cras-
MapTHUM METOJIOM 3a YTBOPECHHSAM KapOamimy
B 1HKyOamiitHil cyminii, mo mictuia L-aprinin
i anikBotu npo6 B Tpic-HCI (dpipma “Calbio-
chem”) Oydepi (pH 8,0) [19], BmicT kapbaminy
— KOJIOpUMETPUYHUM MOHOOKCUMHHUM METOJIOM
y 6e301TKOBUX PO3UMHAX 32 JOTTOMOTOI0 TO0IpKU
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peaxktuBiB ¢ipmu «Dimicit-/liarHOCTHKAY», M.
HuinponeTpoBcbK, YKpaina. MiToXoHIpiadbHi
IyJIA HITPUT-aHIOHA JIOCJIIKYBaIH 32 I0MTOMO-
roro peaktuBy Ipica [20], HiTpaT-aHiOHa — 3a
nIoroMoro opynuay ¢ipmu «Sigmay, CIIA
[21], a BMIiCT BHCOKO- 1 HU3bKOMOJEKYISIPHUX
HITpO30TioNiB — 3a MeToaoM Saville [22], cyTb
SIKOTO MOJISITA€ Y BUBUEHHI BMICTY J101aTKOBOTO
HiTpUT-aHioHa micas rigpomnizy S—NO-3B’S3Ky
KaTioHaMu ABOBajeHTHOI pryTi. st Bu3Ha-
uenHs Bmicty H,S, no anikeot npo6 nonasanu
0,5 ma 1%-1o po3unHy anerary HUHKY, 1HKY-
oysanu nipu 37°C mpotsirom 10 XB, moTiM J10-
nasaiu 0,5 mun 20 mmons/a po3unny N,N-DPD
(N,N-dimethyl-p-phenylenediamine, «Sigmay,
CIIA) Ta 0,5 ma 30 mmouns/n pozuuny FeCl,.
[Ticas mpOro B TEMHOTI Ha XOJI0/Ii BUMIPIOBAITH
ONTHUYHY TyCTHHY npu A=670 um [23]. BmicT
3arajJbHOTO OiJIKa B CycIeH3il MITOXOHApiH
BUMIiprOBaiu 3a MetoaoM Jloypi [24].
OTpumani pe3yabratu 00po0ieHi METOAaMHU
BapialiiHOT CTATUCTUKH 3 BAKOPUCTAHHSM IIPO-
rpam Excell (MS Office XP), SDUDENT (MS
Excell) ta Origin 6.0 («Microcall Inc.», CLLIA).

PE3YJbTATHU TA IX OBTOBOPEHHS

MiTtoxonapiansaa NOS kapaioMiOmuTIB, JIOKa-
Ji30BaHa y BHYTPILIHIH MeMOpaHi MiTOXOHPIH,
MPOAYKYE SIK OKCHUJI a30Ty 3a HAsIBHOCTI apriHiHy,
TaK i CynepokcuIHui anion-paaukan ("O,7) —3a
nedinuTy apriHiny abo kodaxTopa TeTparii-
poGionrepuny. NO B HH3bKHX KOHIICHTPAIiAX,
sk 1 ADK, € ¢hi3ioNoTidHUM MOIYISTOPOM B
MITOXOHJIPISIX, IO PETYIIOE CIIOKUBAaHHS KHCHIO,
cunTes ageHosunTpudocdary i rpancnoprt Ca’".
HapamipHe 5k HAKOTMYEHHS aKTUBHUX (POPM a30Ty
(A®DA) — oxeuny azory, xiazorrpuokcuay (N,0O,),
nepokcuHITPUTY (ONOO") i, 0cOOIHBO, OTHOTO 3
MIPOAYKTIB HOTO Jerpajailii 3a BUIbHOpaJuKaIhb-
HUM MEXaHi3MOM — pajiiKajia JiOKCUIY a30Ty
('NO,), nopymye BuIe3rajiaHi IpouecH BHac-
JJJOK PO3BUTKY HITPO3aTUBHOTO cTpecy [25].
Y OimbIIOCTI BUIMAAKIB MOMIKOIXKYBaIbHA
nist NO ormocepeIKOBY€ThCSI IEPOKCUHITPUTOM,
SIKUW YTBOPIOETHCSA MPHU OAHOYACHIN TeHeparii
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BHcokoro Bmicty sik NO, tak i “O,". Kpim Toro,
BHCOKHMH BMICT OKCHAY a30Ty MPHUTHIUYE aK-
THBHICTh KaTajiasu, 0 3017Ib11ye BMIiCT H,0, 1
kanbIliizanexaux NOS, y ToMmy 4ucii MiTOXOH-
NIpialbHOI, 0 MPU3BOAUTH 10 YTBOPEHHS HEIO
"0, 3amicth NO [26].

VY Tabmuii npejcTaBieHO aOCOJIOTHI 3Ha-
YEHHS JIOCITIPKEHUX TTOKA3HUKIB B MITOXOHIPIsAX
cepus IIypiB, a Ha puc. 1—4, 3HaYSHHS TTOKA3HU-
KiB BUP@)KEHO Y BiJICOTKaX BiTHOCHO KOHTPOJIb-
HOI rpynH, mo Oynu npuiiasTi 32 100 %.

Yepes 24 rop micist MOJEITIOBaHHS (OKaTh-
HoT imemii—penepdy3ii (puc. 1), B MITOXOHIPIsIX
cepis mypiB cnocrtepiraerbes cunte3 NO i3
L-aprininy KucHe3aJeKHUM HuisxoM de novo,
MpOo M0 CBIMYNUTH 3HAYHE 301IBIIEHHS aKTHB-
HocTi kKoHCcTUTYTHBHOI NOS (cNOS) Ta iNOS
MOPIBHSIHO 3 TBapUHAMH KOHTPOIBHOI TPyNH.
VY TBapuH 4-i rpynu, siKi mepe MOJCTIOBaHHSIM
¢dokanpHOI imemii—penepdysii oTpumyBain

eKJIUCTEPOH, MiJBUIICHHS akTUBHOCTI cNOS
ta iINOS mopiBHSHO 31 mypamu 2-i Tpynu He
cnocrepiranocsi. Bona nabnmkanacs 10 3Ha4eHb
AKTUBHOCTI (PEPMEHTIB y MiTOXOHApisAX 1-1 Ta
3-i rpym. Ilicis pokanpHOI immeMii—penepdy3ii
B MITOXOHJIPISIX CEpIlsl aKTHBI3YEThCS CHCTEMa
razoBoro Tpancmitepa NO. 3pocrae cunre3 NO
de novo, 10 MOXe MPU3BECTH O 301IbIICHHS
BMicTy ADA i, mo 0co0auBO HEOE3NeUHO, Ie-
POKCHHITPHUTY, 00 B INX YMOBax 3HAYHO Ii/IBU-
myeTbest renepariss AOK, B T.4. HeoOXimHOTO
ans doro yreopenns ‘O, OTke, MOCUICHHSA
akTUBHOCTI INOS, 110 Ma€ 3HaUHO O1IBIIY TIPO-
nykTuBHICTh cuHTe3y NO, Hixk cNOS, 3a ymoB
migBuIleHHsA BMicTy ‘O,” MOXKE NPHU3BOJUTH
0 YTBOPEHHS HNEPOKCHHITPUTY Ta MOJAAJbLIO]
aKTHUBAIlil MPOIECIiB HITPO3aTUBHOTO CTPECY
Ta anonTo3y. ExnucrepoH iHriOye akTupaiiito
curTe3dy NO de novo, TUM caMUM 3MEHILIYE
HMOBipHicTh yTBOpeHHs1 ADA.

AO0CO/TIOTHI 3HAYEHHS A0CTIIKYBAHUX MOKA3HUKIB Y MITOXOH/IPisiX cepus mypiB npu imemii—penepdysii Ta BBegeHHs
npotsiroMm 18 1i6 exknucrepony (M= m)

. Exnucrepon ta
MokasHuk KonTpons Imewmis—penep- Exnucrepon imemis—penepbysia
(n=8) bysis (n=5) (n=8) penepey
(n=8)
AxTuBHicTs NOS, mmonk- xB™!'mr! 6inxa
KOHCTUTYTHUBHOT 3,62 +0,21 14,24 +1,83* 3,2+0,09 4,1 +£0,77**
iy unbensHoi 1,524 0,19 5,01 +0,75% 1,31 40,04 1,68 4 0,3+
Hi ;
[ PATpEAYITTasHa ari 0,49 £ 0,11 1,58 + 0,2 0,31+ 0,01 0,4 % 0,07+
HICTb, HMOJIb XB "MI' 61.]'[}(3
Bwmict
NO,”  (mmomb/wr 6inka) —347,3+36,37 1242,93+170.27* 382,03+ 71,7  331,6+40,01%*
NO, (uvonb/wr Ginka) — 68,9+5,53  211,98+33,13%  17,37£2,63  105,45:16,05%
22521 +
HHSLIOMOJICKYBIPHI 2599 £27,6 889,14+ 170,3* > 290,59 +£37,09%*
HITPO30TIOJIB 15,53
BHCOROMOICIYIAPHILX 164,4+28,9  1033,8+9121% 15926+9,15  465,28+100,18%*
HITPO30T10J11B
A i inasu 11
(THBIIETS apriash 1,18 20,1 8,21+ 1,5% 0,39+£0,07  0,56=0,11%*
HMOJIb - XB™'MI"! OlJIKa
Buwi Gami
mict kapGaminy, 6,1 0,8 134,07 + 10,59* 10,18 = 1,44 21,71 + 3,36%*
HMOJIB/MT OiaKa
Buict H
mict H,S, 421 +0,34 10,94 + 1,7% 3,71 + 0,39 2,79 4 0,6%*

HMOJIB/MT OiaKa

*P<0,05 BigHOCHO KOHTpOMIO; **P<0,05 BigHOCHO (hOoKaNbHOI imeMii—penepdy3ii TOTOBHOTO MO3KY.
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Kpim kucHesanexxHoro de novo CHUHTE3Y
NO (oxucHenHs L-aprininy) B ymoBax rinoxcii
3HAUHO AKTUBYETHCS KMCHEHE3aJIC)KHUN pey-
TrTi3aniiHuil msx yteoperHs NO (BigHOB-
JICHHS HITPATy HITpaTPEIyKTa30I0 IO HITPHUTY,
a OCTaHHBOTO HiTpUTpenykrazow 10 NO). Mu
JOCTiNIAN B MITOXOHIPISIX CepuUsl CyMapHY
HAJIH®-3anexny HiTpaTpenyKTa3HY aKTHB-
HicTb. BiloMoO, 1110 OCHOBHUMH NMPOAYLEHTAMHU
peyrunizaniinoro NO (NO;”— NO,” — NO) B
MITOXOHIPISIX € MUTOXpoM C-OKcHIa3a Ta KCaH-
THHOKCcHAasa [27]. OTpumani pe3yiabTaTh (JIUB.
puc. 1) BKa3yloTh Ha MOCHJICHHS HITpaTpeayK-
Ta3HOT aKTUBHOCTI, a, OTXKE, 1 peyTHIII3aliifHOTO
cunte3y NO B MITOXOHApisX cepus TBapuH 2-i
IPynu MOPIBHAHO 3 KOHTpoJeM. Y TBapuH 4-i
TPyHH aKTUBHICTH HITpaTpeayKTa3u He 30171b-
nryetbes. [HTeHcudikamis HiTparpeayKTa3Horo
(mie nmuure B yMOBax TilloOKCii) peyTuiIizaniifHoro
cunte3y NO i3 Horo cTabiIbHUX METa0OJIITIB
(NO, ra NO;") 3a ym0B (hokanpHoi immemii—pe-
nepdy3ii Bkazye Ha MOPYyIIEHHS OKCHTeHaIil
Miokapaa. Bucokwmii BMicT NO, 1110 yTBOPIOETHCS
B I[UX yMOBaX, MOXe OyTH IPHYUHOI 3HAYHO-
ro MiJBHUINECHHS BMICTY MEPOKCUHITPUTY [28]
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1 piBHiB TeHepauii Takux paaukainis, sk ‘NO,
(YMHHUK HITPO3aTUBHOTO cTpecy), Tak i "OH
(YMHHUK OKCUIATUBHOTO CTpPECy), SAKi € Mpo-
OYKTaMU BUIBHOPAIUKAJIBHOTO LIJISXY PO3HALy
MIEPOKCHHITPUTY 1 1HIIlIaTOpaMH TEPEKUCHOTO
OKHMCHEHHS JIMIIIB.

OTxe, He BUKIIIOUCHO, 110 32 YMOB PO3BUTKY
uepedpoKapAiaJlbHOTO CUHAPOMY, B MITOXOH-
Ipisix cepls BUHUKAE Ae(INUT KUCHIO, SKUU
3YMOBIIIOE 3HAYHE MMOCHJICHHS peyTHIIi3aliHHO]
reneparii NO. Lli 3mian cunatesy NO He Bin-
OyBaJIMCS ITPH TMTONIEPETHHOMY BBEICHHI TOPMOHY
EKJIUCTEPOHY — PETYISATOpa CHHTE3Y B MiTOXOH-
Ipisix KajdbLil3B’sa3yBanbHOro Oinka (calbindin
D28K), a B mna3maTu4HUX MeMOpaHax Kapmaio-
MIOIMTIB KajibIliliceseKTuBHOTO KaHaimy TRPV6
Ta aKkTUBaTOpa 0araTb0X CUrHAJIbHUX KacKaliB,
y T.4. chiHromieninoBoro [ 13], mo € KI1o90BUM
PEryJIsITOPOM MPOTpPaM BHUIKUBAHHS 1 allONTO3y
KapJ1iOMiOIIUTIB.

Jocnigxyouu NposBU HITPO3aTUBHOTO
CTpecy y MITOXOHJIPisIX CepIls IMypiB 3a eKcIie-
pUMEHTaTBHOI POKaIbHOI imemii—penepdy3ii Ta
KapAiOTPOTEKTOPHOI Jii EKINCTEPOHY, MU TaKOXK
BHU3HAYaJId 3MIHH MyJIiB CTaOITbHUX METa0OITiB

Iwemis - penepdysis
ExgouctepoH
1 EkauncTepoH i lwewmis - penepdyasis

Ak

Lk
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Puc.1. AxTuBHICTB (PepMEHTIB pi3HHUX NULAXiB reHeparii NO B MITOXOHIPIsAX cepiid, 32 yMoB (hokambpHOT imeMii—penepdysii Ta mii
exaucrepony. 1 — konctutrytuBHa NOS; 2 — ingynmbensna NOS; 3 — mitparpeaykrasa. *P<0,05 BimHocHO KOHTpOIIO; **P<0,05

BiTHOCHO (pOKaJIbHOI imemii—penepdysii
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NO: NO,", NO, (puc. 2) Ta mpofyKTiB HITpO3H-
moBaHHS ADA HU3BKOMOJIEKYISIPHUX TiONiB, B
OCHOBHOMY IJIyTaTiOHY — HU3bKOMOJIEKYJISIPHUX
(HMHT) i BHCOKOMOJNIEKYIIPHUX HITPO3OTIONIB
(BMHT), mo € mpoayKTamMu HIiTPO3FITIOBaHHS
SH-rpyn nucteiny B 6inkax (puc. 3). Y wmito-
XOHJPISAX cepls TBApUH 2-1 TPyNH JOCTOBIPHO
spoctanu nmynu NO, ta NO,” nopiBHAHO 3
KOHTposieM (IuB. puc. 2). Y TBapuH 3-i rpynu
BMICT HITPUTIB JIOCTOBIpHO HE 3MiHIOBaBCS, a
HITpaTiB, M0 € MPOAYKTOM HEPaAUKAIbHOTO
po3mnanay MepoOKCUHITPUTY, 3SMEHIITUBCS B ICKiJTb-
Ka pa3iB MOPIBHSHO 3 TBAPUHAMH KOHTPOJIBHOT
rpynu (nuB. puc. 2). B 4-ii rpyni TBapuH, BMicT
HITPUTIB HE 3MIHHMBCS, XO4a BMICT HITpaTiB
JIOCTOBIpHO 301IBIIUBCS MOPIBHAHO 31 IypamMu
3-i rpynu. Ha BinMiHy Bix TBapwH 2-i TpymnH, y
TBapuH 4-1 rpynu BMICT HITPHUTIB 1 HITPATIB J10-
cToBipHO MeHIIi. OcoOIMBO HECTIOAIBAaHUM OYI10
3HAaYHE MiJBULICHHS MYJIiB HITPUTY y TBapUH 2-i
rpynu. SIk mpaBuio, B yMOBax NaToJorii, Y1 Ipu
CTapiHHI BMICT HITPUTY 3HWIKYETHCS, 110, BIIAC-
HE, 9aCTO € TOJIOBHOIO MPUYNHOIO TUCHYHKITIT
MITOXOHJIpil opraHiB. BpaxoByroun icHyrouni
de novo cuntes H,S y miToxonapisx cepus, a
TaKOXX HOro aHTHOKCHAHTHY Ail0, B TOMY YHCJIi

B3A€EMOJIII0 3 TIEPOKCHHITPUTOM, CTAE 3PO3YyMi-
JUM, IO MOsIBA HAUJMIIKOBOTO HITPUT-aHIOHA,
OinpIe TOTO, 1 3pOCTaHHS MITOXOHApPiaJbHUX
nynis H,S (puc. 4) MoxyTe OyTn 3yMOBIEHI
B3a€EMOJIEI0 CIPKOBOIHIO 3 NEPOKCHHITPUTOM.
e moxe OyTu me OXHUM (KpiM 3pOCTaHHS
MITOXOH/piaibHUX MYJiB HITpaT-aHioHa i HITpPO-
30TioniB (AuB. puc. 2, 3) A0Ka30M 3HAYHOTO
YTBOPEHHsI IEPOKCUHITPUTY, a, OTXKE, CBif-
YEHHSIM PO3BUTKY HITPO3aTUBHOTO CTPECY Yy
MITOXOHJIPISX ceplis 3a imemii—penepdy3ii.

Hitpar-aHioH € Haiib1IbII OKUCHEHUM CTa-
O0inpHUM MeTabosiToM NO, a Takok cyOcTpaToM
HiTpaTpeaykTaszu mais pecunresy NO [29]. 3a
yMOB imemii—penepdy3ii 3HaYHO TiABUILY-
IOThCS TIYNIH HITPATy Y MITOXOHIPisX CepIIs.
B ymoBax rimokcii yTBOpeHHs HiTpaT-aHiOHa
npu ¢pepMeHTaruBHoMy okucHeHHI NO € mano-
BiporigHuM. BogHouac yacTka Horo yrBOpeHHs
NpU CHOHTAHHIN Jnerpaganii IEPOKCUHITPUTY
3poctae [30]. BpaxoByroun 1i (akTu, a Takox
Te, 0 MEPOKCHHITPUT YTBOPIOETHCS JIUIIE IPH
oxHouacHi# renepanii sk NO, rak i "O,” nigBu-
IICHHS BMICTY HITpaT-aHiOHa y MITOXOHJPIsX
cepus 3a ymMoB imemii—penepdysii, cBigUUTH
He Julle npo aktusaiiio cuHTedy NO, ToOTO
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Puc. 2. [Tynu nitput-aniona (1) ta HiTpar-aHioHa (2) B MITOXOHJpIsSIX cepis, 3a yMOB (okaibHOI imemii—penepdysii Ta aii
exaucrepony. *P<0,05 BizHOCHO KOHTpOIIO; **P<0,05 BigHOCHO (oKambHOI imeMii—penepdy3it
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PO3BUTOK HITPO3aTUBHOTO CTpeEcCy, ajie TaKOoX
PO aKTUBALI0 reHepallii CynepoKCHAHOTO aHi0-
Ha (10 HEMHHYYE MPU3BOAUTH 10 YTBOPCHHS
H,0, i "OH). O1xe, ogHOYACHO 3 HITPO3aTHB-
HUM, 3a imeMii—penepdy3ii y MITOXOHIPISIX
cepllsl pO3BUBAETHCS 1 OKCUATUBHUH cTpec [8].

BwmicT MapkepiB HITpO3aTUBHOTO CTpeEcy,
SAKUMHU € HITPO30Ti0NHN, 3MiHIOBABCS aHAJIOTIYHO
nynam NO, ta NO;™ (nuB. puc. 3).

3a ymoB imeMii—penepdy3ii y MiTOXOHAPIisIX
cepirs 3poctaroTh nyan HMHT (sxi € B 0ocHOB-
HOMY HITPO3OTIIOTATIOHOM), a, OTXE, MOXYTh
3HUIKYBATHCSl MITOXOHJIpiajbHI MYJIH CaMOro
[IYTaTiOHY — IIOTYKHOT'O HU3BKOMOJIEKYIISIPHOTO
aHTHOKcuJaHTa. Takox 3poctaroTs mynu BMHT
(HITpO3WIIBLOBaHI OINKK), MMPH HOMY TIEBHUM
YUHOM 3MIHIOIOTHCS (QYHKITIT MTUX O17IKiB MITO-
XOHJPiH, mo, moaioHo 10 dhochopuIroBaHHs, €
nposiBoM curHaibHOi QyHKIiT ADA (auB. puc.
3). Hitposotionu — enporenni gonopu NO, a
TaKoX HOTro zxemno. Y mpoueci iX IeKOMIO3ULi]
Moske 3BibHATHCS NO, npudomy gk pepmeHTa-
THBHO, TaK i He)epMEHTATUBHO. 3MiHH BMICTY
HITPO30TIOJIB Y MITOXOHAPIAX CEpis 32 YMOB
imemii—penepdy3ii BKa3yloTh Ha JIBI MOMKJIHBI
NPUYHMHY iX BAHUKHEHHS: 3 OAHOTO OOKY — 3p0-

CTaHHS 1X yTBOpeHHS (IIpoliec HiITPO3UITIOBAHHS
3a il pizHux ADPA, 0coOIMBO MEPOKCHUHITPHUTY ),
a 3 1HOIOTO — HPO MPUTHIYEHHS MIpoLecy ix
JIEKOMIO3UIII].

Jlocmimxyodn akKTUBHICTH HEOKHCHOTO
Merabonizmy L-aprininy ta L-uucteiny y mito-
XOHJpPisAX cepls 3a YMOB imeMii—penepdys3ii,
BHU3HAYaJ M aKTUBHICTh iIHAYLHOENBbHOT apriHa3zu
Il — ocHOBHOTO i30(hepMEHTY MITOXOHIpIiH, a
TaKOXK MITOXOHJpialbHI mynu kapoaminy (oauH
13 TPOAYKTIB apriHa3Hol peakilii Tiapoaizy
L-aprininy) i BmicT H,S (yTBOpIoeTses B MiTo-
XOHJPISX 32 JOMOMOTOI0 HEOKHCHOro de novo
cuHTe3y i3 L-uucreiny).

Slx Bimomo, MOTyXHa MITOXOHJpialbHa
aprinaza Il (apriHa3HWI HEOKHCHUH MeTa-
O6oxizM L-apriniay) Mo)e KOHKYPYBaTH i3
MiTOXOHApiaJlbHUMHU i30pepMeHTamu cNOS
(oxucHuM Mertabonizmom L-aprininy). B ymo-
Bax rinepnpoaykuii NO Ta MOXIUBOI HecTaui
cyOcrpary L-apriniHy (3a BUCOKOi aKTHBHOCTI
foro gerpajarii apriHa3oro), KaJibIlii3alekHi
cNOS (ax eNOS, Tak i nNOS) 3amicts NO
MOXYTh 1HTEHCUBHO I'€HEPYBaTH CYNEPOKCH]I-
paauKkai, THM CaMHUM MiACHIIOIOYHA yTBOPCHHS
MEPOKCUHITPUTY. AKTUBHICTH apriHa3u B MiTO-
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Puc. 3. Ilynu HITpO30TiONOB y MITOXOHAPIAX cepus 3a yMOB (OKaJIbHOI imemii—penepdysii Ta aii ekaucTepoHy. 1 — HU3b-
KOMOJICKYIISPHIi; 2 — BUCOKOMOJCKYIApHI HiTpo3oTionu. *P<0,05 BinHocHO KOoHTpouto; **P<0,05 BigHOCHO hoKkanbHOT imre-

Mii—penepdysii

ISSN 0201-8489 ®ision. scypn., 2014, T. 60, Ne 5



IHyKIis HITPO3aTUBHOTO CTPECY B MITOXOH/IPISX cepIsd IIypiB

XOHJPISAX ceplis TBApUH 2-1 TPyNH JOCTOBIPHO
30inpImKIacs MOPiBHSIHO 3 KOHTPOJEM, a y
TBapuH 3-i Ta 4-1 rpynu — HE IiJBUIIHIACS
HaBiTh 32 YMOB (oKanbHOI imemii—penepdysii
(muB. puc. 4). BmicT kapbaMiny D0CTOBIpHO
301TBIIMBCS B MITOXOHAPISX TBapUH 2-1 rpynu
BIJTHOCHO KOHTPOJItO. Y TBapuH 4-1 rpymnu Horo
BMICT JIOCTOBIpHO OiNbIIMH, HI)K Yy KOHTPOJI,
aje 3HaYHO HWXXYMK NOPIBHAHO 3 TBApUHAMHU
2-1 rpynu (nuB. puc. 4).

TaxkuM YHHOM, OJHHMM 13 MOXKJIMBUX MEXaH13-
MiB KapAialmpoTeKTOPHOT Jil €KJAUCTEPOHY €
HopMaiizamig cuaTe3y NO B MITOXOHAPISAX 130-
¢depmentom iNOS (1110 HE KOHKYPYE 3 apriHa3or0
3a cyOcTpar, mo3asK BUKOPUCTOBY€E MEXaHi3M pe-
CHHTE3y CBOTO cyOcTpaty L-apriHiHy BUKIIFOYHO
13 konpoaykty cuaTe3y NO L-muTpyniny) BHa-
CHII0K 1HT10yBaHHS aKTUBHOCTI MiTOXOHpiaJib-
Hoi aprinasu . [IpyynHU TakUX B3a€MHH IIE
HEeBIJIOMi, OJIHI€O 3 IKUX MOXe OyTH iHT10yBaH-
Hs1 aktuBytouoro ¢pepment iNOS foro BinbHO-
paIuKaJIbHOTO OKMCHEHHS 4epe3 OOMEXEHHs
neperBopenns H,O, B "OH-panukan y peakuisx
Xabepa—Baiica yu ®enrona. lle BinOyBaeThCs
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BHACJiJOK iHTiOyBaHHs reHepanii -OH-panu-
KaJla BHACJIIZOK XeJlaTyBaHHS BiUIHHOTO 3aii3a
kap0ami oM, KOIIPOJAYKTOM apriHa3Hoil peakilii.
Aute Ginpin Biporigaum € inrioysanus iINOS
TYaHiJIHOCYKIIMHATOM, MOMEPEIHUKOM
SIKOTO MOKe OyTu kapOamin (me piakicHa,
nopsiJ 3 peakijiero kapOaMitOBaHHS, peakIlis
OPSIMOTO BKJIIOUEHHS MOJIEKYJ Kapbamiay B 00-
MiH PEYOBHMH) BHACIIAOK MPSIMOTO iHT10yBaHHS
pecunte3y L-aprininy i3 L-mutpymiHy B T.3.
nuTpyaiHOBOMY mukii [31].

Sk BioMo, kKapbamij] — 1€ OJIMH 13 POy KTIB
apriHaszHoi peakuii pa3oM i3 OPHITHHOM, KUK
y MITOXOHJIPiSX HMEPEBa)KHO META0O0II3yEThCA
B IIIyTaMiHOBY KUCJIOTY. OCTaHHS BUKOPUCTO-
BYETBCS JIUTA YTHITI3aIli1 B UK TPUKAPOOHOBUX
KHUCJIOT. BcTanoBiaeHo 3maTHICTh (iziomorid-
HHUX KOHIEHTpAIill CEYOBUHHM KapOaMilOBaTH
pi3Hi OiNKHM, 110 3MiHIOE iX BiacTUBOCTI. He
BHUKJIIOUEHO, [0 MiIBUILEHHS Yy TIUBOCTI MiTO-
XOHJIpiadbHOI Mmopu A0 il 1HAYKTOpPIB y cepii
CTapuX HIypiB YaCTKOBO OMOCEPEIKOBYETHCS
came kapOaMitOBaHHSIM IMEBHUX O1TKIB IILOTO
HaJA3BUYAWHO CKJIAJHOTO MYJIHTHOIJIKOBOTO

EkauncrepoH
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Puc. 4. AKTHBHICTh HCOKHCHOTO MeTabomi3My L-aprininy Ta L-1iucTeiHy B MITOXOHAPISIX ceplis 32 yMOB (hOKaIBHOT ilieMii—pe-
nepdys3ii Ta 1if ekauctepony. 1 —aprinasa; 2 —xap6amin; 3 —H,S. *P<0,05 BisHocHo KoHTpom0; **P<0,05 BinHOCHO (oKambHOT

imemii—penepdysii
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KOMILIEKCY. Y TakoMy pasi, NpUTHIYyBalbHUN
BILJIUB €KAMCTEPOHY I]0JJ0 AKTUBHOCTI MiTOXOH-
npianpHOI aprina3u (AuB. puc.4) Moxe OyTH 11
OJTHIM MEXaHI3MOM Yy HOTO KapioMpOTEKTOPHIH
Iii, sika peanizyeThes yepes IHTi0yBaHHS MITO-
XOH/JIpiaJIbHOT TTOPH.

B oprani3mi, nmoxioHo go cuntedy NO, ic-
Hye Tpu msaxu de novo cuntesy H,S, a Takox
peyTumizamiiiHi. B mpomeci KOHCTUTYTUBHOTO
Ta iHayuubinpHOro cunresy de novo H,S yr-
BOPIOETHCSA 3 L-1iucTeiny 3a 10mMOMOTo0 Tphox
(dhepMeHTIB: IUCTATIOHIH-Y-JI1a3H, IUCTATIOHIH-
L-cunTasu i 3-mepkanronipyBarcyib(ypTpaHc-
¢depasu, sAKi eKCIPecylThCd B MITOXOHAPIAX
TKaHUH CEPLEBO-CYJUHHOI T2 HEPBOBOT CHCTEM.
PeyTunizaniiHui miasx CUHTE3Y H,S 3IiHC-
HIOETHCS 3a JOIMOMOIOI0 Cyinb(aTpenyKrasu
Ta HMCTETHIIa3u, KOJU CyJab(aT-aHIOH MepeT-
BOPIOETHCS Ha CylIb(]iT-aHIOH, a OCTaHHIN Ha
CIpKOBOJIEHb, — SIKHH € PETyIATOPOM MiTOXOH-
JpiallbHOI OPHU, HEOPraHiYHUM CcyOCTpaToM
OUXaHHSA 1 ,,XeJaTOpOM” MEPOKCHUHITPUTY B
MITOXOHPISAX CepIs IypiB, 3a YMOB (POKaIBHOT
imewmii—penepdy3ii. BcranoBieHo nocroBipHe
301JIBIIEHHST HOTO BMICTY Y TBapuH 2-1 rpynu
MOPIBHSAHO 3 KOHTpoJeM. Y TBapuH 4-i rpynu
Horo BMIicT OyB JOCTOBIpHO MEHIIUM, HIXK Y
TBapuH 2-1 rpynu

Panime BcTaHOBIEHA iHTiIOyBalbHA Iisf
¢i310710TTYHIX KOHIIEHTpAIill CIPKOBOJHIO Ha
BiIKpUBaHHS MiTOXOHApiaiabHOT mopu [32].
OTpuMaHi HaMHU pe3ylbTaTH IepeadavyarTb
MOJXXJIMBY aKTHBYIOUY /110 HOTO BHCOKHX KOH-
nentpanii Ha AOK uyn ADA-3anexHe, a, HE
BUKITIOUCHO, IO 1 HA KaJIbIIiH3alIe)KHE BIIKPH-
BaHHSI TIOPH, SIKE € OJHI€I0 3 TOJOBHUX MMPUYUH
CMEPTHOCTI 3a MO3KOBOTO 1HCYJIBTY BHACJiJI0K
AMoNTO3Y KJIITHH FOJIOBHOTO MO3KY, @ TAKOX, SIK
MoKa3aJy Halli JOCIiJKEHHs, 1 alloNTO3y Kap-
TIOMIOIUTIB 3a imemii—penepdy3ii, BHACTITOK
PO3BUTKY OKCHIATHBHOTO i HITPO3aTHBHOTO
CTpECIB, 110 € HEOJMIHHUMH KOMIIOHEHTaMH
nepebpoBackynspHoro cuuapomy. [Ipo me He-
3alepevyHo CBIAYMTH MOKa3aHa HaMU paHile
MNOTYHA AHTHANONTOTUYHA Aisl EKAUCTEPOHY.
Kpim Toro, 3pocTaHHS MITOXOHApialbHHUX
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MyJiB CIpPKOBOJIHIO, K OYyJI0 CKa3aHO BHILE, IPH
aHaJi31 MOKJIUBUX MPHUYMH 301JIBIICHHS MYNiB
HITPUT-aHIOHA, MOKE MaTH aallTUBHE 3aXUCHE
3HA4YeHHsI, CHPSIMOBaHE Ha HEUTpaIi3awito BUCO-
KOT'O BMICTY NTIEPOKCHHITPHUTY, IO YTBOPIOETHCS
B HE3aXHINEHUX CKJUCTEPOHOM MiTOXOHJPIsX
cepust 3a imemii—penepdy3ii BHACTIIOK BUCO-
kX piBHIB reHepanii sk AOK (oxcuaaTuBHOTO
CTpecy), Tak i TiepBUCOKHUX PIBHIB iHIAYIHU-
OenpHOTO 1 peyTuiizaniiiaoro cuate’y NO
(miTpo3aTuBHUM cTpec). He BUKITIOUEHO TAKOK,
1[0 MiJBUINCHI MYJId CIPKOBOJHIO B yMOBax
KOMOIHOBAaHOTO OKCHJIaTHBHO-HITPO3aTUBHOTO
CTpecy BHKOPHCTOBYIOTHCA MITOXOHAPisAMU
cepus SIK 10aTKOBHM Heopraniunuii cyocrpar
JUXaHHS.

BUCHOBKHA

1. 3a ymoB imewmii—penepdy3ii roaoBHOTO
MO3KY B MITOXOHIPISIX CEPIIsT TOPOCITUX ITyPiB
AKTHBYETHCS KOHCTHUTYTUBHHUHU 1, 0COONMBO,
iHaynuoensauit de novo cuaTe3 NO BHACTIJOK
OKUCHEHHS L-apriniHy, Ta HCOKUCHUHN peyTHIIi-
3aliiHUH{, 32 paXyHOK BiJHOBJICHHS OKHCHEHUX
cTabimpHUX MeTaboIiTiB NO-MITOXOHIpiaTbHUX
IyJIiB HITpaT- 1 HITPUT- aHIOHIB, SAKi MIPH IHO-
MYy 3pOCTaloTh, IO € JIOKA30M YTBOPECHHS Ta
posnany ADA NEepoOKCHHITPUTY — OCHOBHOTO
MapKepa pO3BUTKY HITPO3aTHBHOI'O CTpeEcYy.
30611pIIYIOTHCS MYJIU HITPO30TioNiB. Bumesra-
JlaHEe — BarOMUH JI0Ka3 iHAYKIIi1 HITPO3aTUBHOTO
cTpecy.

2. 3a ¢okanpHOI imemii—penepdysii ro-
JIOBHOTO MO3KY B MITOXOHJPIsIX Cepus IMiJBU-
HIYIOThCSI BMICT CipKOBOJHIO, aKTUBHICTh 1H-
nyuubensHoi aprinasu Il i, K HacHioOK, MyTy
kapOamifny, o € MPOAYKTOM ajJbTE€PHATUBHOTO
okucHeHHIO M1 cuHTe3y NO Trigpoiisy L- ap-
TiHIHY apriHa3oro.

3. [IpodinakTuyHe BXXUBAHHS POCIUHHOIO
ekcTakTy Serratula coronata, 36araueHoro ex-
JIMCTEPOHOM, MTOBHICTIO MOMEPEIKYE 1HITYKIIIFO
HITPO3aTUBHOTO CTPECY B MITOXOHJIPIsSIX CepIIs
mrypiB 3a yMoB (hOKaJbHOI imeMii—penepdys3ii
TOJIOBHOTO MO3KY.
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IHyKIis HITPO3aTUBHOTO CTPECY B MITOXOH/IPISX cepIsd IIypiB

P.P. llapumnos, A.B Koutopy6a, b.C. Konbsk,
B.®. Caray

HNHAYKIOUS HUTPO3ATUBHOI'O CTPEC-
CA B MUTOXOHAPHUAX CEPAIA KPBIC BO
BPEMS DKCNIEPUMEHTAJIbHOM UIIIE-
MUHN-PENNEP®Y3UHU I'OJIOBHOI'O MO3T'A
N EE KOPPEKIUSA SKINCTEPOHOM

Ha monenu ¢okanpHOl nmeMun—penepdy3un roloBHOTO
MO3ra HCCIeI0Badl MHAYKIUIO HUTPO3aTHBHOTO CTpecca
B MHUTOXOHJPHSIX CEpAIa KPBIC ¥ BO3MOXKHBIE MEXaHH3MBI
MIPOTEKTOPHOIO JAeWCTBUS FKaucTepoHa. [lokasaHo, 4Tto B
3TUX YCIOBHUSIX MHIYIHPYETCS aKTUBALMA KOHCTUTYTUBHOTO
u uHayubeasHoro de novo cunte3a NO 3a cyer OKHCICHHS
L-aprunnHa ¥ HEOKHCIUTENBLHOTO PEYTHIM3AI[HOHHOTO CHH-
te3a NO 3a cueT BOCCTaHOBICHUS OKUCICHHBIX CTaOMIBHBIX
metabonutoB NO. BecombIM 10Ka3aTeIbCTBOM HHIYKIHH
HUTPO3aTUBHOTO CTpecca ObUI 3HAUUTENbHBIH POCT MHUTO-
XOH/IPUANTbHBIX IMYJIOB HUTPAT- ¥ HUTPUT-AaHHOHOB U ITYJIOB
HUTPO30THOJIOB, YTO CBUICTEILCTBYET 00 00pa3oBaHMU U
pacrmaje MepOKCHHUTPUTA — OCHOBHOTO MapKepa pa3BHTHS
HHUTPO3aTUBHOTO cTpecca. Habmonanyu takxke MOBBIICHHE
coJlepKaHus Kio4deBoro perynsiropa de novo cuxreza NO
CEpOBOIOPO/A U aKTUBHOCTH MHAYLHOENbHOH apruHassl 11
U, KaK CJIe/ICTBHUE, Myna KapOaMuia, KOTOPbIH TaKkxKe SBIIET-
cs peryastopom cuntesa NO. [IpensapurensHoe BBeneHHE
JKMBOTHBIM PAaCTHTEIBHOrO 3KcTpakTa Serratula coronata,
000TaIeHHOTO SKIUCTEPOHOM, YMEHBIIAET WHIYKIHIO HH-
TPO3aTHBHOTO CTPECCa B MHUTOXOHJPHUSX CEpAla KPbIC MPH
(hoxanbHOI neMur—penepdys3uu.

KitroueBble cioBa: (okanbHas uieMus—penepdysus roaoB-
HOTO MO3ra, IepeOpoKapIHanbHbI CHHAPOM, MUTOXOHIPHH
CepAIa, HATPO3aTUBHBIN CTPECC, SKAUCTEPOH.

R.R. Sharipov, A.V. Kotsuruba , B.S. Kopyak,
V.F. Sagach

INDUCTION OF NITROSATIVE STRESS
IN MITOCHONDRIA OF RATS HEARTS
IN EXPERIMENTAL ISCHEMIA—-
REPERFUSION OF THE BRAIN AND ITS
CORRECTION BY ECDYSTERONE

On the model of focal ischemia-reperfusion of the brain in-
vestigated the induction of nitrosative stress in mitochondria
of rats hearts and possible mechanisms of protective action
of ecdysterone. It is shown that focal ischemia-reperfusion
of the brain induced in myocardial mitochondria the activa-
tion of constitutive and inducible de novo synthesis of NO
by oxidation of L-arginine and not oxidative synthesis of NO
through the recovery of oxidized stable metabolites of NO.
Strong evidence of induction of nitrosative stress in heart
mitochondria by focal ischemia - reperfusion of the brain,
was a significant increase in mitochondrial pool of nitrat- and
nitrite- anions and pools of nitrosothiols, that is proof of the
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formation and decay of peroxynitrite - a key marker of nitro-
sative stress. Also was observed increase in heart mitochon-
dria by focal ischemia-reperfusion of the brain, content key
regulator of de novo synthesis of NO - hydrogen sulfide and
activity of inducible arginase II and, as a result, the pool of
carbamide, which is also a regulator of the synthesis of NO.
Previous introduction for animals herbal extract Serratsula
coronata, enriched ecdysterone, reduces induction nitrosative
stress in mitochondria of rats hearts under conditions of focal
ischemia—reperfusion of the brain.

0.0. Bogomoletz Institute of Physiology, National Academy
of Sciences of Ukraine, Kyiv
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