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LAnHammnka nameneHnn Mop@PoPyHKLUNOHANbHOIO0 COCTOSIHNS
p53-nonoxutenbHeIx KNEToK

KOpbl BUCOYHOU [ONMN NOAYLUAPUUA FOJIOBHOIO MO3ra KpbiC
noa BANSSHUEM KapoTULHON nUlieMumn-peneppysnu

BYyKOBUHCKMI rocyaapCTBEHHbIN MeauumMHCKniA yHnBepcuteT MuHaapasa YkpauHbl, 58002, YepHoBUbl, TeaTpanbHas naowanb, 2

Hccaeaosaro sausrue asycmoponreii 20-munymmoli kapomugHol uwieMuu ¢ penepdysueii pasautHol npoAoANUMEAbHO-
CIMU HA AKMUBHOCITb ANOMIMOMUYECKUX NPOUECCO8 8 HEUPOHAX U 2AUANBHBIX KACIMKAX KOPbl BUCOUHOU 40U GOALUUX NOAYUA-
puii mosza xpvic. Ilokasaro, umo ABYCMOPOHMAS KAPOMUAMAS ULUECMUSL C OHOUACOBOLL penepysuell yseauuusaem naom-
Hocmb  pacnoaoxceHust pr3T-melipouumos 8 yKasaMMOM YuUACMKE KOpPbl, d MAKJce NOBLIUACT NPOUEHM U NAOMHOCTb
p53* -HepeHbIX KACMOK U cHUYcaem npoyeHm u naomHocms pI3* -zauouumos — wa 12-¢ cym. nocmuwemuueckozo nepuoaa.
Huwemuuecku-peneppysuorroe nospexcaeHue 20106H020 M032a YBeAUUUBACT KOHUEHMpauuio beaxka pI3 e zauouumax xopol
BUCOYHOU JOAU 8 PAHHEM ULUEMUUECKU-PENEPHYSUOHHOM Nepuote U CHUNCAEM ee 8 HEeUpOo- U 2AUOUUMAX — B8 NO3JHEM.

Karouesbie croBa: kopa sucouroii goau; uwemusi-peneppysust; anonmos

Kmet T.l., Tkachuk S.S.

Dynamics of changes of p53-positive cells morphofunctional condition
in the cerebral cortex of the temporal lobe in rats affected by carotid
ischemia-reperfusion

Bukovinian State Medical University, Chernivtsi, Ukraine

The influence of bilateral 20-minute carotid ischemia with reperfusion of various duration upon the activity of apoptotic pro-
cesses in the neurons and glia cells of the cerebral cortex in the temporal lobe of rats has been studied. Bilateral carotid ischemia with
one-hour reperfusion has been indicated to increase the location density of p53*-neurocytes in this region of the cerebral cortex, in-
creases percentage and density of p53*-nerve cells and reduces the percentage and density of p53*-glia cells on the 12! day of the
post-ischemic period. Ischemic-reperfusion lesion of the brain increases the concentration of p53 protein in glia cells of the cerebral

cortex in the temporal region in the early ischemic-reperfusion period and reduces it in nerve and glia cells in the late one.
Key words: cerebral cortex of the temporal lobe; ischemia-reperfusion; apoptosis

Ocrpast 1epe6poBacKyAsipHasi HEZOCTATOYHOCTb MPU3HA-
Ha BECOMOH MEJHKO-COLUMANDHOH IIPOOAEMOH, IOCKOABKY
B CTPYKType 3a60AeBaeMOCTH M CMEPTHOCTH HACeAeHHsl 3a-
HUMaeT BTOPOe MECTO TOCAE CepZeYHO-COCYAMCTOH MaTONO-
ruu [1]. B criextpe matonoriteckux cocTosHuyi, 06ycAOBACH-
HbIX OCTPbIM HapyIIEHHEM MOSIOBOIO KPOBOOOpAILIEHHS], 10~
MMHHPYIOIIAsl POAb TIPHHAZAEKHT HIIIEMHYECKHM TI0pazKeHH-
M, KoTopble coctaBasior Goree 85% Beex caydae Mosro-
BbIX MHCYAbTOB |2]. PasBuTie HenoaHOH raobanbHOH Hine-
MMH TOAOBHOTO MO3ra TIPMBOJMT K HApYIIEHHIO SHEPreTHKHU
HEHPOHOB, TAMM M SHOTEAHAAbHBIX KAETOK, HHHIIMHPYET
HIIIEMUYECKHH KacKaZl U TOBPEK/IEHHE KAETOK LIEHTPAAbHOH
nepsHoit cuctemnl |3, 4]. Mccrenosanus nocaeamux aet ot-
KPbIAH HOBbIE ITAaTOreHETHYECKHE MEXaHM3Mbl TeMOJMHAMH-

dra xoppecnongenuun: Kuemo Tapac Heiopesuu, x.m.u., aouent
Kag. THTHEHbl H SKOAOTHH DYKOBHHCKOIO IOCYZapCTBEHHOTO MeHIIMH-
ckoro yrusepcureta, r.Yepropupl, e-mail: kmet.taras@bsmu.edu.ua

YECKHX, KAETOYHbIX U MOAEKYASIDHBIX M3MEHEHHH IIPH 3TOH
TaTOAOTHH, KOTOpbIE MPUBOZAT B KOHEYHOM HTOTe K THOEAH
HEPBHOH TKaHH ITyTeM HeKposa HAM arorTosa [J, 6].

Oauum U3 XOpOIIO HUBYYEHHBIX MOAEKYASPHHX MapKe-
POB KAETOYHOTO aronrosa sisasgercsa 6eaok pd3 [7]. Ero
SKCIIPECCHST CTUMYAHPYETCS! TIPH TIOBPEXKEHUSIX TeHeTHde-
CKOTO amrapaTa KAETOK, a Tak:e MPH AIOGbIX CTHMYyAAX,
0COBEHHO B LIEHTPAABHOH HEPBHOH CHUCTEME, KOTOPbIE MOTYT
TIPUBECTH K TI0/I06HBIM TIOBPEZK/EHUSM HAH SBASIOTCS CHT-
HaAOM O HeOGAArompUsTHOM cOCTOsHUM KAeTok. (Dynkums
6eAka p33 COCTOMT B yZAAeHUHU U3 TTyAd PETACLIMPYIOIIHXCST
KAETOK, TeX, KOTOpble TOBPEKAEHbI HAU SIBASIOTCS TIOTEH-
IIMaAbHO OMACHBIMH A oprausma. | lpu oTcyTcTBHM mO-
Bpe2K/IeHMH TeHEeTHYECKOTO armmapata 6eAok p)3 HaxoauTes
B HEAKTUBHOM COCTOSIHHH, a TIDU TIOSIBAGHHH TOBPE:KIeHHI
JHK axtusupyercs [8].

B nacrosiee Bpemsi xoporo usyueHbl MOPHOPYHK-
IIMOHAAbHbIE U3MEHEHHs! SHAOTEAHaAbHbIX KAETOK COCY-
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ZIOB KOPbI PAa3AMYHBIX ZOAEH MOAYIIAPHH TOAOBHOIO MO3-
ra B yCAOBHAX MIeMuu-penepdysuu [9], ognako oco-
6EHHOCTH SKCIIPECCHH MapKepa aronTo3a B HEHPOLMTaxX
M TAMOLIMTaX Pa3AMYHbIX ZI0AeH HEOKOPTeKCa MpHU JIaHHOH
MaTOAOTHH OCTAIOTCSI HEZOCTATOYHO HUCCAE/I0BAHbL.

[leab pabomovr — usyueHUe BAMSIHUS B AMHAMHKE He-
TIOAHOH TA06aAbHOH HIIEMHH TOAOBHOTO MO3Ta C TOCAEZY-
1o1el periep@yshell PasSAUMHOH TPOIOAZKHTEADHOCTH Ha
TIAOTHOCTD pacrionozkenusi p)3™ Hefipo- M rAHOIMTOB KO-
pb1 Bucounort goan (KBZ]) 6oabmmx moaymapuit Mosra
KpbIC, a TaK:ke cojepsaHue B HUX 6eaka p)3.

Meroauka

Hccrenosanne mposezeno Ha camuax GeAblx HeAH-
HEHHDbIX KPbIC, U3 KOTOPbIX ObIAM C(HOPMHUPOBAHDBI CAELY-
IOIMe SKCIePUMEHTAAbHbIE TPYTIIbL:

1) xoHTpOABHBIE KPBICHI;

2) Kpbichl, KoTopbiM MozeaupoBaru 20-munyTHYIO
ABYCTOPOHHIOI ~ KapOTHAHYIO  HIIEMHIO-perepdy3HIo
(AKH) ¢ oguouacosoii penepdysuei;

3) KpbIChl, KOTOPHIX BBHIBOAHAH M3 KCIepHMEHTa Ha
12-e cyt. mocae mogeruposanusi 20-munytnoin K.

Mozenuposanre JJKM ocymectsasru noa xanumcoro-
BbIM HapkosoM (75 mr/xr) myrem mepexsaTusi obeux o6-
mux counbix aprepuit [10], mocae gero xposoTok 1Mo 3TUM
cocyzam BoccTaHaBAUBaAU. JIAst UBydeHHs1 paHHUX TTOCAe-
CTBHI HIIEMHH-perep(y3HH MO3Ta 4acTb *KMBOTHBIX BbIBO-
JVAM M3 SKCIepuMeHTa depe3 | 4 mocae 3aBeprienus pe-
Tepy3HOHHOTO MepHoJa, a OTCPOYeHHbIX — Ha 12-e cyT.
(KHBOTHBIX BBIBOAMAM M3 SKCIIepHMEHTa JeKaIHTalHed 10z,
KaAMIICOAOBbIM Hapkosom. | lpu momomm artaaca crepeo-
takcudeckux koopauuat [11] ma xonoze sabuparu KB/
TNOAYIIAPHH TOAOBHOTO MO3ra, B TedeHue 24 4 (PMKCHPOBa-
AM B pacTBope DysHa u 3aAuBaiu B mapauH, rOTOBUAM TH-
CTOAOTHYECKHE CPE3bl TOAIIMHOMA ) MKM. 3aTeM OCyIIecTB-
ASIAM ZieTlapa)UHIBALMIO B KCHAOAE, PETHAPATAIMIO B HH-
CXOZASIIMX KOHIEHTpalMAX sTaHoAa u otmbisanue B 0,1 M
gocpatHom 6ypepe. O6paboTaHHbIE MOHOKAOHAABHBIMH
AHTUTEAAMH CPE3bl U3YYaAH B (DAYOPECLIEHTHOM MHKPOCKO-

ne AXIOSKORP (Zeiss, I'epmanus). Mccaegosaru mrot-

HOCTb PACTIOAOMKEHHs] M MOP(QOMETPHYECKHe MapameTpbl
P53 -KAETOK € TOMOILBIO KOMITBIOTEPHO CHCTEMbI LIM(PO-
Boro aHarusa VIDAS-386 (Kontron Elektronik, I'epma-
uus). CTaTHCTHYECKYIO 3HAYUMOCTb PASAMMHE OLIEHHBAAH
no t-kpurepuio CTboZeHTa [AS HE3aBUCHMbIX BbIGOPOK.
Zlannbie npezcTaBAeHbI B BUZIE CPeAHUX apU(DMETHIECKUX H
CTaHZAPTHOTO OTKAOHEHHSI.

PesyabTaTpl u 06cy:xaenune

Hsyuenne cepuitnbix cpesos KB/l moaymiapuii ro-
AOBHOTO MO3Ta KOHTPOABHBIX :KHBOTHBIX I10Ka3aA0
(taba. 1), uto KoAmuecTBO pH3 7T -rAnonHTOB B HCCAeaye-
Mol zoAe B 3,5 pasa Bbune, yem p33 T -uefiponuTos, uTo,
BEPOATHO, O06YCAOBAEHO 60Aee HHTEHCHBHbIM YPOBHEM
aronTo3a TAHAABHBIX KAETOK.

Caeayer orverutn, uro 20-MimHyTHast HIIIeMust ¢ OZHOYA-
COBOM perepdysuer MpUBeAd K BO3PACTAHHIO TAOTHOCTH pac-
TIOAOZKEHHS )3 -TIOAOKHTEABHBIX HepBHBIX KAeTok B KB/l Ha
34% orHocureAbHO KoHTpoAs. B nosamem nocrumemmyeckom
nepuoze (12-e cytku) B HefipouyTax HabAIOZANOCH 6OACE BbI-
pazkeHHOe MOBbIlIeHHe Hccaeayemoro nokasatens (na 80%
— OTHOCHMTEABHO TAaKOBOTO Y KOHTPOABHBIX Kpbic i Ha 33%0
— OTHOCHTEABHO PAHHEro CPOKA MCCAEZIOBAHMS), @ B TAHAAb-
HbIX KAETKaX, Haob60pOT, MPOMBOMINO yMEHbITIEHHE JAHHOIO
napavetpa Ha 28 u 42% coorsercTBenHo.

[TpouentHoe cooTHomeHHe pasAHYHBIX KAaccoB pI3T
kretok KB/l B pannem nocrumemmyeckom mepuoze zo-
crosepHo He usMenurochb. Oanaxo na 12-e cyTku umemu-
4eCKH-perepy3HOHHOro MepHoza npoueHt pi3 T -medpo-
HOB BO3pocC 60Aee 4eM B 2 pasa OTHOCHTEABHO MOKa3aTeAs
B KoHTpore 1 Ha 64% — oTHOCHTEABHO paHHero cpoka
HaOAIOZIeHUs, a TIPOLIEHT TAMAAbHBIX KAETKaX, Hao6opoT,
ymenbumrcst Ha 27 u 22% coorBercTBeHHO.

Msyuennss mocaeacTsuil paHHEro BO3ZEHCTBHS Hile-
MHUH-peTepdy3UH TOAOBHOTO MO3Ta Ha KOHLIEHTPALMIO H CO-
aepxxanue p)3T-MIPM  (uMmyHOpeaxTHBHOTO MaTepuana)
B KB/l noxasaro (taba. 2), uro cozepxcanme Geaxka p53
B rAHoLHTax ZoctoBepHo Bospocro Ha 4 u 5% coorsercr-
BEHHO I10 CPABHEHMIO ¢ KOHTPOABHOU TPYINION KUBOTHBIX, &
B HelpOLMTaX — He H3MEHHAOCh. B yCAOBHSX MO37HEro

Tabmmuya 1

MNOTHOCTb PAacnoNOXEeHUs U NPOLLEHTHOE COOTHOLWEeHMe P53*-HenpPoLMTOB 1 MMUOLMTOB B KOPE BUCOYHOM A0U NOJyLWapuil
KPbIC C ueMNYyecku-penepdy3noHHbIM NOBPEXAEHMEM rOJOBHOro Mo3ra (Ha 1 MM2) (M £m)

I'pynmna HaGmoaeHUs

Komnuuecto p53*-neitpountos Ha 1 Mm?2

KonnuectBo p53*-rmounTos Ha 1 mm2

Koutpons (n = 11) 20,39 + 3,02 72,23 £ 7,70
20,15 + 2,58 79,85 + 2,58
Wiemus-penepdysus 20 Muna / 19 (n=11) 27,23 + 1,66* 89,90 &+ 4,86
25,35 £ 1,68 74,65 £ 1,68

Hiremus-pernepdysust (12 cytok) (n = 11)

36.73 + 4,10
41,51 £ 3,27%

51.74 + 4,80%
58,49 + 3,27%

HpI/IMe‘{aHI/Ie. B uuciaurene — CyMMapHas IJIOTHOCTL pa3/JIMYHbIX KJIaCCOB KJICTOK Ha 1 mm2 KOpPBI BUCOYHOI 1071 HOJIY]_[IapI/Iﬁ TOJIOBHOI'O

MO3ra; B 3HaMeHaTesle — MPOLIEHT Pa3jIMYHBIX KJIACCOB KJIETOK; BEPOSTHOCTb Pa3iM4yuil 11O CPAaBHEHUIO C: *— KOHTPOJIEM;

mueii-penepdysueit 20 mun / 1 4

A
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CpOKa HabAIOZIEHHSI HMEAO MECTO CHH:KEHHE KOHIIEHTAlMU
6eaka p33 B HepBHbIX KAeTKax Ha 8%0 OTHOCHTEABHO MOKa-
3aTeAsl B PaHHEM CPOKE HCCA€/I0BAHHsI, & TAMAABHBIX KAETOK
— na 3% orHocuTeAbHO KoHTpoAs 1 Ha 7% — oTHOCHTe-
ABHO PAaHHEro HIIeMHYECKHU-periepysHoHHoro reproga. Ha
12-e cyTku HabAIOZEHHA OTMEYAAOCD TTOBBIIIEHHE TOABKO 06-
1w1ero cozepzranmsi Geaka p)3 B ranouurax Ha 9% — orHo-
CHTEABHO TIOKa3aTeAsl y KOHTPOABHBIX KPBIC.

JKH ¢ oanouacosoit penepysueiil BbisBara B HCCAE-
JZlyeMO# 4aCTH HEOKOPTEKCa YCHAEHHE JHCTIEPCHH pacTipezie-
rermst p)3T-IPM B rawoumrax sa 8% ornocureAbHO
KOHTPOABHOH rpymimbl 2kuBotHbIX. Ha 12-e cytku mmemu-
4eCKU-pPenepy3HOHHOTO IMEepHOJA  JAHHbIA  HapaMeTp
B HeHpouurax Bospoc Ha 19% oTHOCHTEABHO KOHTpOAS 1
Ha 12% — ormHocuTeAbHO pamHero cpoka HabArOZeHMs, a
B ranommrax — Ha 11% 10 cpaBuenmio ¢ kouTporem.

Hsyuenne moppomerpryeckux napamerpos kaerox KB/
T0Ka3aA0, YTO TAOIIAAb P)3 T -HEHPOHOB B paHHEM W T037-
HEM HIIIEMUYeCKH-PeNep(ysHOHHOM TepHO/IaX He H3MeHH-
aach. Oanaxo mromazp 531 -ranarbHix KAeTOK B paHHEM
TOCTHILIEMHYECKOM TepHoze yBeAraraach Ha )% orHocuTe-
ABHO KOHTPOAS, @ B TO3ZHEM MOCTHILIEMHYECKOM TIEPHO/IE
3aUKCHPOBaH POCT JaHHOTO noKasateas Ha 32%0 otHoCHTE-
ABHO KOHTPOABHBIX Kpbic i Ha 18% — orHOCHTeABHO pan-
nero cpoxa Habaozenusa. JIKM ¢ oamouacosoit perepdy-
3WeHl TpHBEAA K CHUKEHHIO KOS(QHLMEHTA SAOHTALMU
p53 " -nepBubIx KAeTok Ha 8% oTHOCHTEABHO KOHTpOAS, a
KO3(P(HULIMEHT (pOpMbl B JAHHOM CPOKe HAaOAIOZIEHHS He W3-
Menuncs. B nosgmem meproze uremirecku-penepdysHoH-
Horo nospexsaenusi KB/l noaymapwii rorosHoro mosra 06-
HapY?KEeHO, UTO Kod(PUILeHT (opmbl p3 3 HefiporuTos Bo3-

poc Ha 130/0, a KO3(D(PULIMEHT DAOHTAlMH, HA000POT, YMeHb~
umincst Ha 7% orHocHTeAbHO KoHTpOAst. JlaHHbIe MopgoMeT-
pHUecKHe MoKasaTeAr )3T -rAHaAbHIX KAeTOK B 06a mepHo-
Za HaBAIOZIEHMs] He U3MEHHAMC.

PesyabTaTb HCCAeAO0BaHHS MOKA3aAH, YTO /IByCTOPOHHSIS
KapoTtugHas umemusi-perepdysus B KB/| moaymapmi ro-
AOBHOTO MO3Ta YBEAWYMBAET IIAOTHOCTb PACIIOAOMKEHHsT
P53 -HeHipOLMTOB B paHHEM MOCTHMIIEMHYECKOM TIepHOZE,
TOBBIIIACT TIPOLIEHT M MAOTHOCTb p)3 7' -HepBHBIX KAeTOK u
CHMZKAET TIPOLIEHT U TIAOTHOCTb p)3 T -rAHOIMTOB — B 1031
nem. Mimemuiecku-penepysuonHoe noBpezszieHue TOAOB-
HOTO MO3Ta YBEAMMMBAET KOHIIEHTpALMIO 6eAka p)3 B raMo-
uurax KB/] B pannem urmemirecku-penepdysHoHHoM miepu-
0Ze ¥ CHUZKAeT ee B HEHPO- U TAHOLMTaX — B TMO3JHEM.

Berok p53 craburmsupyercs u ero ypoBHH BO3pacTaroT
B OTBET Ha Pa3AMYHbIE CTPECCHI, TaKHe KaK IMOBPExs/IeHHe
JHK, runoxcus uau anokcus. AureparypHble HCTOYHHKY
YKasbIBaIOT Ha TO, YTO HAKOMAeHHe GeAka p)3 HaumHaeTcs
npu yposre 0,2% kucropoza, Npu KOTOPOM TIPOHCXOAMT
ocranoka perukauk JIHK, xots nospexaenyit nyxaen-
HOBBIX KHCAOT, HAAHYHE KOTOPBIX MO2KHO 6bINO 6bl yCTaHO-
BUTb Aa60pPaTOPHO, eIle HeT. B aTHx ycAoBusX meeT mecto
ATM-3apucumoe pocopuruposanre pd>3, uro crabuau-
supyet atoT 6erok [7]. Mochopurupopanus N kouna p5>3
CIeLHaAbHbIMH KHHA3aMH CTabHAH3HPYET €ro, MOCKOABKY
JeAaeT HEBO3MOKHBIM cBsisbiBaHue ¢ 6eakamu Mdm2Z u
ZaabHefyo npoteacomuoro gerpazauuro [12]. Kpome To-
ro, (ocopurrpoBanre rossorseT koaktusaropam P300 u
PCAF cBssbiBatbest ¢ 6eaxom p)3 U alleTHAMPOBATb €ro
C-KoHell, CAeJCTBHEM Yero SIBASIOTCS KOH(OPMALHOHHbIE
usMeHenua nocaeganero u sxcrosuua JJHK-cesaspsaro-

Tabnuya 2

CopepxaHue 6enka p53 n mopdpomeTpuyeckue napameTpbl p53* HEPBHbIX M MNaAJIbHbIX KNETOK KOPbl BUCOYHOWN 40U
nonylwapuin Kpbic ¢ UEMMUYECKU-penepdy3nOHHbIM NOBPEXAEHUEM ronoBHOro Mo3sra (M = m)

I'pynna HaGmoneHust Konuentpauwmsi | ConepxaHue Hucnepcust [Mnowans, Koadbduument | Koapdbuuuenr
p53-UPM E,q | p53-IPM E,y, | pacnipenenenus MKM?2 opmbt 3JIOHTalUUU
p53-UPM
HepsHble Ki1eTku
Kontposb (n = 11) 0,383 £0,012 | 2,315 £ 0,042 | 52,24 £ 2,59 | 108,16 = 10,22 | 0,500 £ 0,028 | 0,658 £ 0,017
Ninemus-penepdysus 0,394 £ 0,004 | 2,244 + 0,019 | 55,48 £ 1,14 | 90,08 £ 4,89 | 0,533 £ 0,013 | 0,604 + 0,010
20 MmuH / 19 (n = 11) p1<0,01
Nuremusi-periepdysust (12 cyrok)| 0,364 = 0,005 | 2,288 £ 0,030 | 61,98 £ 1,57 | 102,72 £ 6,89 | 0,567 £ 0,018 | 0,615 £ 0,014
(n=11) P2<0,001 p1<0,001 p1<0,05 p1<0,05
p2<0,001
I'uaneHble KIETKN
KonTposs (n = 11) 0,342 £ 0,002 | 1,207 £ 0,019 | 50,22 + 1,38 9,07 + 0,44 0,806 + 0,009 | 0,669 + 0,008
Ninemus-penepdysust 0,356 £ 0,002 | 1,264 + 0,011 | 54,25 £ 0,68 10,15 £ 0,25 | 0,806 £ 0,005 | 0,669 + 0,004
20 MuH / 19 (n = 11) p1<0,001 p1<0,05 p1<0,05 p1<0,05
Nmemusi-peniepdysust (12 cyrok)| 0,332 £ 0,003 | 1,314 £ 0,026 | 55,63 = 1,23 11,93 £ 0,69 | 0,789 £ 0,012 | 0,649 + 0,010
(n=11) p1<0,05 p1<0,01 p1<0,01 p1<0,001
P2<0,001 P2<0,05

[IpuMedanue. — BEpOSTHOCTb Pa3NnuMii MO cpaBHEHMIO: p; — ¢ KoHTposeM (p<0,05, p<0,01, p<0,001); py — c uiemueii-penepdysueit
20 mun / 1 9 (p<0,05, p<0,01, p<0,001)
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1LIEr0 ZI0MeHa, 4YTO MO3BOASET B3aHMOJEHCTBOBATb C OMpe-
JeAeHHbIMH TeHaMH, aKTUBHPYs HAM nogaBAss ux [13]. Ta-
KMM 06pasoM, BO3pacTaHMe KOHLEHTpaluu Geika p)3
B ramouurtax mocie 20-MMHYTHOH HITIeMHH-0ZHOYACcOBOM
pereppysHUH MOMKHO OODBSICHUTb THITOKCHYECKOH AKTHBA-
1MeH, a ero cuizsenre Ha 12-e cyTku MozkeT 6bITb CAeACT-
BHEM THOEAU TAMOLIMTOB BCAEJCTBHE YCHUAEHHsl arlorTosa, O
YeM CBU/IETEABCTBYIOT MOAYYEHHbIE HAMU JAHHbIE O CHHZKE -
HUHM TIDOLIEHTAa M TIAOTHOCTH pacriorozkenust pd3 ™t -ramonm-
TOB B JAHHOM I€pHO/le HAOAIOZIEHHSI.

[Toayuennbie pesyAbTaTbl CBUAETEABCTBYIOT O IepC-
MEKTHBHOCTH CPABHHTEABHOTO HCCAE0BAHHS AMHAMHKH
arONTOTHIECKUX H3MEHEHHH KAETOK KOPbI Pa3AHYHbIX
Z0Ael 6OABIIMX TIOAYIIapUH TOAOBHOTO MO3Tra KPbIC.
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