Dapmauuma n papmakonorus. MpunoxeHwne 1, 2015

MWEMUNA U ULLEMUNA-PENEPO®Y3UA KAK MOAYIIATOP
OYHKUMNOHWPOBAHUA BEJIKA-TPAHCIOPTEPA NMKONPOTEUHA-P

E.H. Akyweea, U.B. YepHsix, A.B. LynekuH, M.B. layaHoza

PasaHckul 2ocyoapcmeeHHbIl MeOUYUHCKUU yHUsepcumem umeHu akademuka W.I1. [asnoeaq,
2. Pg3aHb

ISCHEMIA AND ISCHEMIA-REPERFUSION AS A MODIFIER
OF GLYCOPROTEIN-P CARRIER PROTEIN FUNCTIONING

E.N. Yakusheva, I.V. Chernykh, A.V. Schulkin, M.V. Gatsanoga

I.P. Pavlov Ryazan State Medical University, Ryazan

ITens paGoThI: OLCHUTH JKCIPECCHIO OEnKa-
TpaHcriopTepa miukonporenHa-P (Pgp) B moOHoi
JI0JIe KOPBI TOJIOBHOTO MO3Ta KpBIC Wistar MpH OJIHO-
CTOpPOHHEH OKKJIIO3WM O0OIIell COHHOM aprepuu, a
TaKXe TPU OKKI03uH-penepdy3un, U MpoaHaIH3u-
pOBaTh KOPPENSALMOHHYIO 3aBUCHMOCTh MEXAY 3KC-
Ipeccuell TpaHcmopTepa U CBOOOTHO-PANKATHHBIM
CTaTycoM TKaHU MO3Ta.

Marepuanbl 1 METObI CCIETOBaHMA: pabo-
Ta BhIMoIHEHa Ha 90 KppIcax-camIiax wistar Maccoit
250 — 300 1. ’)KuBOTHBIX pa3fenuin Ha 3 TPYMIbL: 1-s
rpynma — UHTaKTHBIE XUBOTHBIE (n=6); 2-1 rpymnmna
— KMBOTHBIE, KOTOPBIM MOAEITUPOBAIN HUIIEMHIO TO-
JIOBHOTO MO3ra; 3-1 TpyIa — KUBOTHBIE, KOTOPBIM
MOJIETUPOBAJIN UIIIEMHIO TOJIOBHOTO MO3Ta B TEUEHUH
30 muHYT ¢ Tmocneaymomei penepdysueit. Kpricam
1-i Tpynmsl BBINOJHAJIACH «JIOXHAs» Olepauus co
BCKpPBITHEM W YIIUBAaHHEM KOXXHBIX IOKpPOBOB, 0e3
IIEPEBS3KU COHHOM apTepuu.

’KuBotHble 2-i1 rpynmbl ObUIM pa3leleHbl Ha
cnenytortue cepun: 30 mun, 60 muH, 1,5 9,4 9, 12 1,
5 cyToK 1 14 CyTOK MOCiIe OKKITIO3UH OOIIei COHHON
apTepuyd W aHAJIOTWYHBIE CPOKM mocie 30-MHHYT-
HOM OKKIIIO3UM W MOCIeAyome penepdy3nu — st
3-ii rpynmsl (n=6 B Ka)XKI0¥ rpymnie Ha KaKIbId CPOK
skcriepuMenTa). OKKITIO3WI0 OOIIe COHHOM apTe-
PUH MOJICIIMPOBAIU TOA 3(OUPHBIM HAPKO30M TIOCIIE
BCKPBITHS MATKUX TKaHEH IIeW XKUBOTHBIX, BBIEIE-
HUS TpaBoOi 00IIel COHHOM apTepuu ITyTeM HaIoXKe-
HUS Ha HEE JINTaTyphl C MOCIEAYIOMNM yIINBaHUEM
pansl. [Ipu MonmennpoBaHnU OKKIIO3UU-penepdy3nu
apTepus MepekruManach COCYIUCTBIM 38KHMOM B Te-
genue 30 mMuHyT. ['McTOMOTHYECKHMI MaTepuan IMoj-
Beprajii CTaHJIapTHOH MMMYHOTMCTOXUMUYECKOU
obpabotke. B romoreHare KOpbI OOJNBIINX TIOTY-
wapuii onpenensin copepxanue TBK-peakTUBHBIX
MPOIYKTOB, YPOBEHb CBOOOIHBIX CYIb(PrUIPHIBHBIX
(SH) rpymm, akTHBHOCTH TIIyTaTHOHIIEPOKCHIA3BI U
DIyTaTuoH-S-TpaHcdepassl. [lomydeHHbIe pe3ynbra-
THI 00pabaThIBaIN C IOMOIIIBIO IPOTpaMMEI «StatSoft
Statistica 7.0».

Purpose of the work was to estimate the
expression of glycoprotein-P (Pgp) in a frontal lobe
of brain cortex of Wistar rats in one-side occlusion
of common carotid artery, and also the occlusion-
reperfusion, and to analyze the correlation dependence
between the expression of the carrier and free-radical
status of brain tissue.

Materials and methods of the study: we have
carried out the work using 90 male Wistar rats weighed
250-300 g. Animals were divided into 3 groups; the 1*
group included intact animals (n=6); animals which
had a modeled ischemia of the brain belonged to the
2" group; 3™ group included the animals, which had a
modeled ischemia of the brain during 30 minutes with
further reperfusion. The rats of the first group were
exposed to sham operation with opening and sealing
of skin covers without carotid ligation.

The animals of the second group were divided
into the following series: 30 min, 60 min, 1.5 hour,
4 hours, 12 hours, 5 days, and 14 days after the
occlusion of common carotid artery, and similar terms
for 30 minutes occlusion and further reperfusion for
the third group (n=6 in every group for every term
of the experiment). Occlusion of common carotid
artery was modeled under the ether anesthesia after
the opening of soft tissues of animals’ neck. Isolation
of right common carotid artery was carried out by
means of ligation with further sealing of a wound.
After the modeling of occlusion-reperfusion artery
was constricted with a vascular clamp during 30
minutes. Histological material was exposed to the
standard immunohistochemical processing. We
determined a content of TBA-reactive products, level
of free sulfhydril (SH) groups, activity of glutathione
peroxidase and glutathione-S- transferase. The results
obtained were processed with the use of StatSoft
Statistica 7.0 program.

Results: we have established that Pgp
expression dropped on the 12" occlusion by 59.2%
(p<0.05) and augmented by 65.9% (p<0.05) on the
5™ day of the experiment. In other periods, the rate

124



ﬂesaaanmauuﬂ pas3siu4Ho20 2eHe3a u nymu ee dmpmaKonoauqea(oﬁ KoppeKkyuu

Pe3ynprarbl: YCTaHOBIEHO, 4YTO D3KCIIpec-
cust Pgp camxanace Ha 12-i1 4 okkmo3un Ha 59,2%
(p<0,05) u yBenmunBanace Ha 65,9% (p<0,05) Ha 5-¢
CYTKH OmbITa. B ocTalbHBIE CPOKH M3y4aeMbIi IO-
Ka3areinb OT YPOBHS MHTAaKTHBIX XHBOTHBIX HE OT-
mrgancs (p>0,05). OmHOCTOPOHHSS OKKIIO3US 00-
el COHHOMN apTepuH ¢ mocieayomei penepdysueit
MIPUBOAMIIA K CHIDKEHHIO JKCTpeccuu Pgp B TkaHUM
Mo3ra yepe3 4 u 12 4 nocne penepdysun Ha 61,3%
u 74,8% (p<0,05) coorBercTBeHHO. B oOCTanbHbIE
CPOKM HaOIIOMEHHs] M3y4aeMbIil TOKa3aTellb JOCTO-
BEPHO OT 3HAYEHWH HWHTAKTHBIX JKUBOTHBIX HE OT-
mrgancs (p>0,05). Oxkiro3us o0IIe COHHON apTe-
pUH, a TaKkXKe OKKIIO3HA-pernepdy3nus MPUBOAWIH K
Pa3BHUTHIO BBIPAKEHHOTO OKHCIUTEIHFHOTO CTpecca
B TKaHM KOpHI TOJOBHOro Mosra. Ilpu mpoBemeHun
KOPPEISIIHOHHOTO aHann3a Oblila BhISIBIIEHA 3aBHCH-
MOCTh MEXy dKcmpeccueit Pgp B remarosnmedanu-
yeckoM Oapbepe W aKTHBHOCTHIO aHTHOKCHIAHTHOTO
(hepMeHTa TITyTaTHOHIIEPOKCHIA3bI B TKAHU KOPHI TO-
JIOBHOTO MO3Ta Ha MPOTSHKEHUH BCETO UCCIIETOBAHMS
(Rs=0,352, p=0,024).

BreiBopgpbI:

OHOCTOPOHHSS TTepeBsA3Ka OOIIeH COHHOM ap-
TEPHUH y KPBIC PUBOJUT K PA3BUTHIO OKUCITHTEIHHO-
TO CTpecca B TKaHH JIOOHOM IO KOPBI, yMEHBIIICHHIO
skcrpeccuu Pgp yepes 12 4 0T MOMEHTa OKKIIHO3UH U
K €€ YBEITMYEHHIO Ha 5-€ CyTKH DKCIIEpUMEHTA.

OIHOCTOPOHHSS OKKJIIO3US 00IIel COHHOM ap-
TEpPHUH y KPBIC C TTOCIeAyIoNIel penepdys3ueit conpo-
BOXKJA€TCS Pa3BUTHEM BBIPAKEHHOTO OKHUCITHTEIHHO-
TO CTpecca B TKAHW MO3Ta U CHHYKEHHUEM DKCIIPECCUH
Pgp gepes 4 u 12 1 mocie penepdyzun.

BrisiBiiena mpsiMasi KOppeJSIHOHHAs 3aBUCH-
MOCTb MEXIY dKcrpeccueid Pgp 1 akTUBHOCTBIO [Iy-
TaTHOHTIEPOKCHU/IA3bl B MOPAKEHHON TKaHHW JIOOHBIX
JI0JIe KOPBI TOJIOBHOTO MO3Ta Ha MPOTSKEHUH BCETO
SKCIEpUMEHTA MPH UIIEMUH U UIIeMUHU-penepdy3um.

under study did not differ from the intact animals
level (p<0.05). One-side occlusion of common
carotid artery with following reperfusion led to the
Pgp expression reduction in brain tissue 4 and 12
hours after reperfusion on 61.3% and 74.8% (p<0.05)
correspondingly. In other period of the observation
the rate under study did not differ relevantly from
the values of intact animals (p<0.05). Occlusion of
common carotid artery, and occlusion-reperfusion led
to the development of the signified oxidation stress
in brain tissue. While conducting the correlation
analysis we have revealed the dependence between
Pgp expression in hematoencephalic barrier and
activity of antioxidant enzyme glutathione peroxidase
in the brain tissue during the whole investigation
(Rs=0.352, p=0.024).

Conclusions:

One-side deligation of common carotid artery
of rats with further reperfusion is accompanied by the
expansion of an oxidation stress in the tissue of the
frontal lobe of brain cortex, Pgp expression reduction
after 12 hours from the moment of occlusion and its
augmentation on the 5" day of an experiment

One-side occlusion of common carotid artery
of rats with further reperfusion is accompanied by the
expansion of a signified oxidation stress in brain tissue
with Pgp expression reduction in 4 and 12 hours after
reperfusion.

We have revealed a direct -correlation
dependence between Pgp expression and activity of
glutathione peroxidase in the affected tissue of the
frontal lobe of brain cortex.

125



