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Therapy with Fetal Neuronal Cells in Acute Period
of Experimental Ischemic Stroke (Antioxidative Effect)

B pabore npencrasieHbl pe3ybTaThl HCCISI0BAHUS BIHMSHHUS KPHOKOHCEPBUPOBAHHBIX (heTanbHbBIX HepBHBIX Ki1eTok (KOHK) Ha
JMHAMHKY HEBPOJIOTMYECKOTO JIe(PUIINTA U COCTOSIHHE IPOLIECCOB NepekncHoro okucinenus aunuaos (I10JT) B ocTpoM nepuoe uieMuu
Mmo3ra y 6enbix kpbic. [lokazano, uto BBeneHue k®HK xoppuruposano napymenue aktuBHocTH [1OJI, cHuxanao ypoBeHb
CBOOOIHOpAIUKAIBHBIX METa00INTOB B BELIECTBE MO3ra, IIEYCHH U CHIBOPOTKE KPOBH, YCHIMBAJIO SHIOTCHHYIO aHTHOKCHAHTHYIO
3alUTY, YIy4Ilago KIMHUYECKUIl CTaTyC KPbIC U MOBBIIIAJIO [10KA3aTeNIb BbDKMBAEMOCTH KUBOTHBIX. [IpoBeieHHbIE HCCIe10BaHUSA
BBISIBUIIM JIOCTOBEPHBIN 3auuTHBIH 3 dexT BBeneHHbIX BHYTpuOpronmmuHo KOHK B ocTpom neproie sKCrepuMeHTaaIbHOH HIIEMUH
Mo3ra JJabopaTOpHBIX )KUBOTHBIX. [10sryueHHBIE pe3ysbTaThl IO3BOJSIOT CYUTATh epCceKTUBHBIM puMeHeHne KOHK B kommiekcHOM
JICYCHUH MIIEMHYECKUX HAPYILICHUI MO3TOBOT0 KPOBOOOPAIICHUSI.

Kniouesvie cnosa: xpnoxoHcepBupoBaHHbIE (eTaIbHBIC HEPBHBIC KICTKH, IEPEKUCHOE OKUCIICHUE JIUIUIOB, HILIEMUS MO3Ta.

V po6oTi pesicTaBieHi pe3yabTaTH JOCIiIKSHHs BIUIUBY KPiOKOHCEpPBOBaHUX (eTanbHuX HepBoBUX KiiTHH (KOHK) Ha nuHaMiky
HeBpoJoriyHoro AediuTy i cTaH mpouecis nepexucHoro okuciexns nimigis (IT0OJT) y roctpomy nepioai imemii Mo3Ky 0inuX 1rypis.
IMokazano, mo Beenenns kKOHK kopurysano nopyuienss akrusrocti [10J], 3HIKYBano piBeHb BiIBHOPaAUKAIBHUX META0OITIB y
PEYOBHHI MO3KY, Y IEUiHIIi Ta CHPOBATILI KPOBI, MiJCKUIIIOBAJIO €HOTeHHUI aHTHOKCHIAHTHUH 3aXHCT, MOKpPAIlyBao KIIHIYHU cTaTtyc
1 T IBMIITYBAJIO MOKA3HKUK BH)KUBAaHHS TBapuH. [IpoBeieH] AOCTIKSHHS BUSBIIIN JOCTOBIPHHI 3aXHCHUHN €(DEKT BHY TPIITHHOYCPEBUHHOTO
BeeneHHss KOHK y roctpomy nepiozi excriepuMeHTa bHOT imemil Mo3Ky 1abopatopHuX TBapuH. OTpHMaHi pe3ynbTaTH 103BOJISIOTH
BBa)KaTH NepcrnekTuBHUM 3acTocyBanHs KOHK y koMIuiekcHOMY JTiKyBaHHI ilIEMiYHUX TOPYIIEHb KPOBOOOIry MO3KY.

Kniouosi crosa: xpiokoHcepBOBaHi (eTaibHi HEPBOBI KIIITHHH, TIEPEKUCHE OKKCIICHHS JIiMiIiB, i1LIeMisi MO3KY.

In this research there are presented the results of the effect of cryopreserved fetal neuronal cells (cFNCs) on the dynamics of
neurological deficit and state of the processes of lipid peroxidation (LPO) in an acute period of brain ischemia in white rats. It has been
shown that the introduction of cFNCs corrected the impairment of LPO activity, reduced the level of free radical metabolites in brain
substance, liver and blood serum, strengthened endogenous antioxidant protection, improved clinical status of rats and increased the
viability index of the animals. The carried-out studies revealed statistically significant effect of introduced intraperitoneally cFNCs in
an acute period of experimental brain ischemia of laboratory animals. The findings enable the considering of the application of cFNCs

in a combined treatment of ischemic impairments of brain blood circulation as perspective one.
Key words: cryopreserved fetal neuronal cells, lipid peroxidation, brain ischemia.

CormmacHO COBpEMEHHBIM NPEACTABIECHUSM OKCH-
JATUBHBIN CTpECC SBISETCS NEPBUYHON Hecnenupu-
YEeCKOM peaKnyeii oprann3Ma Ha i3MEHEHUS KaK BHEII-
HEH CpeJibl, TaK ¥ BHYTPEHHUX METa00INYECKUX IPO-
neccoB. Ecnn He3HaunTebHBIE BPEMEHHBIE CABUTH
MIPOOKCHIAAHTHO-aHTHOKCHUAAHTHOTO PaBHOBECHSI IPH-
BOJSIT K MHTEHCU(HKAIIMY aAaNTAIIMOHHBIX ITPOLIECCOB,
MOBBIIIAOIINX PE3UCTEHTHOCTh OPraHu3Ma K JeiCT-
BHIO HEOJIAronpHusATHBIX (PaKTOPOB, TO CYLIECTBEHHOE
YCKOpPEHHE PEeaKLUii CBOOOIHOPAANKAIEHOTO OKHCIIE-
Hust (CPO) 6roMoneKys MOXKET BbI3BIBATE PA3THYHbIE
TaTOJIOTHH, B TOM YHCIIe uilieMudeckuii nHeynsT (M)
[1, 6]. OcHOBHYIO OTIAaCHOCTPH JIJII HEPBHBIX KIIETOK
npu NN nipecTaBIisitoT HCTOLIEHUE SHEPTrETUYECKUX
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According to current notions an oxidative stress is
primary non-specific reaction of an organism on the
changes of both environment and inner metabolic
processes. Slight shifts of pro-oxidant/antioxidant
balance result in intensification of adaptation proces-
ses, increasing an organism resistance to the effect of
unfavorable factors, though significant acceleration of
the reaction of free radical oxidation (FRO) of biological
molecules may cause different pathologies, including
ischemic stroke (IS) [1, 6]. For neuronal cells at IS
the major threat is exhaustion of energetic stocks,
surplus accumulation of exciting amino acids, rendering
neurotoxic effect, and the formation of reactive oxygen
species (ROS), associated to the leaking of electrons,
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pecypcoB, U30BITOUHOE HAKOIUIEHHE BO30YKIAIOIINX
AMHHOKHCJIOT, OKAa3bIBAIOIIUX HEHPOTOKCHUYECKOE
neiicTBue, 1 00pa3oBaHKe aKTUBHBIX (POPM KHCIOpoaa
(ADK), cBsI3aHHOE C YTEYKOI SIEKTPOHOB, HAKAIIH-
BAIOIUXCS B IPOMEKYTOUHBIX 3BEHBSIX IbIXaTeIbHON
uenu [1, 2]. Hapymenue sHepreTuueckoro Merado-
JU3Ma TIPUBOJUT K U3MEHEHHUIO TPaHCMEeMOpPaHHBIX
MOHHBIX TTOTOKOB M HAKOTUICHHWIO KaJbIHS BHYTPH
HelipoHoB. IIpu sTom pa3BuBaetcs “araka” ADK Ha
MOJIEKYJIbI OSJIKOB, HYKJIEHHOBBIX KUCJIOT U JIUTIUIOB,
npotekatomas mo mexanmsmy CPO [3, 4]. Heympas-
nsieMasl 1 HEKOMIIEHCHPOBAHHAS aKTHBAIHS TIPOIIEC-
coB niepekucHoro okucieHus unuaoB ([10JT), ucrore-
HUE SHIOT€HHBIX aHTUOKCUAAHTOB [ 1, 7] 1 Hapy1ieHue
PETYASTOPHBIX MEXaHU3MOB aHTHPAANKAIIEHON 3a1ITH-
THl paccMaTPUBAIOTCS KaK KITIOYEBHIE 3BEHBS I10-
BpeXACHUS HEHPOHOB [6, 14]. OxucauTenbHas MoOJIu-
¢ukanus OenkoB non neicteuem ADK BhI3bIBaeT
HW3MEHEHHEe WX KOH()OPMAIMOHHOH OpraHH3alliy C
9KCIIAHCUEHN CKPBITHIX aHTUT€HHBIX SITUTOIOB H MPH-
00peTeHNEM UMH HOBBIX IMMYHOTE€HHBIX CBOMCTB [ 3,
17]. AKTUBH3UPYIOIIUNCS B 3THX YCIOBHUAX OTBET
AaHTHUTEN 1 00pa3yomrecs UMMYHHbIE KOMITJIEKCHI, B
CBOIO 09€pe/Ib, CTUMYJIMPYIOT aKTUBHOCTH (DaroIuToB
u npoaykuuio uMu AQK. Kpome Toro, okucnenue inu-
NUJ0B MPUBOAUT K IMOSBICHUIO XEMOATTPAKTAHTOB,
YCHIIMBAIOIIUX MUTPALIUIO (aroluToB B oYar BocIia-
JIeHUSI.

[TaTorenernueckoe 3HaU€HNE UHTEHCUBHOCTH IIPO-
neccos I1OJI u cHMXKeHHEe aHTHOKCUIAHTHOM aKTUB-
HOCTHU ITpu pazsutnu MU onvicaHsl B psiie KIMHUKO-
omoxumuuecknx uccienoBanuii [10, 16]. [lokazaHo,
YTO OOILETIPUHSATAS Tepanus (PEOIONUIIIIOKUH, 3y Q-
JIUH, aCOUPUH, KYPaHTWIL, TPEHTAJT) HE CHUYKAET BBICO-
Kyt0 akTUBHOCTH 110J1. DTO SBHIIOCH OCHOBaHHUEM JIJIST
BBEJICHUS B CXEMBI TEPAITNY UIIEMHH MO3Ta JIEKapCT-
BEHHBIX CPEICTB, M30MPATEIbHO KOPPEKTHPYIOIINX
aktuBHOCTh peaknuii [10JI. HecmoTps Ha oueBUAHYIO
MePCHEKTUBHOCTh aHTHOKCUAAHTHOW Teparuu MpU
WIIEMHYECKUX COCTOSHUSIX M MOTyYeHHBIE ITON0XKH-
TenbHbIe pe3ynbTaThl [7, 10, 11, 13, 14, 16], no cux
op He pa3paboTaHbl METOJIBI TEPAITUU JIJIS ITUPOKON
KJIIMHUYECKON MPaKTUKU. B CBSA3M ¢ 3TUM HEoOXoauMm
MIOMCK HOBBIX CII0c000B koppekmnuu ypoBHs CPO B
BEIIECTBE MO3Ta IIPU TUITOKCHYECKHUX M HIIIEMHYECKIX
coctosgHusIX. OnHUM U3 MeToA0B ieueHus U moxet
OBITH TKaHEBas TEPAIUs, KOTOpas 3aHUMAET B IOCTE/I-
Hee BpeMs1 BeTyIIHe TO3UIIH MPH JISYEHUN Pa3THIHbBIX
HEHpPONaTOIOTHil.

Llens pabOTHI — OLIEHUTH BIUMSHIE KPHOKOHCEPBHU-
POBaHHBIX (PeTATFHBIX HEPBHBIX KIETOK HA THHAMUKY
HeBpoJiornyeckoro nedunura u cocrosuue [10J1 B
octpom niepuosie UM y Genbix KpeIC.

Martepunanbl 1 metoAbI
Hccnenoanue MpoBOAUIN Ha KpbICax-caMIax
nuHun Buctap maccoit 180-200 r B cooTBeTCTBHH €
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accumulated in intermediate links of the respiratory
chain [1, 2]. Impaired energetic metabolism leads to
the change in trans-membrane ion fluxes and accu-
mulation of calcium inside neurons. Herewith the
“attack” of ROS to protein molecules, nucleic acids
and lipids, proceeding on FRO mechanism, develops
[3, 4]. Uncontrolled and non-compensated activation
of'the processes of lipid peroxidation (LPO), exhaustion
of endogenous antioxidants [1, 7] and disorder of
regulatory mechanisms of antiradical protection are
considered as key links of neuron impairment [6, 14].
Oxidative modification of proteins under the effect of
ROS causes the changes in their conformational or-
ganization with the expansion of hidden antigen epito-
pes and gaining by them of new immunogenic properties
[5, 17]. Activating under these conditions response of
antibodies and forming immune complexes, in their turn,
stimulate the activity of phagocytes and ROS produc-
tion by them. In addition, lipid oxidation results in the
appearance of chemoattractants, strengthening the
migration of phagocytes into the inflammation focus.

Pathogenetic value of the intensity of LPO proces-
ses and reduced antioxidant activity at IS are described
in some clinical and biochemical studies [10, 16]. It
has been shown that traditional therapy (rtheopolyglukin,
euphyllinum, aspirin, dipyridamolum, pentoxifylline)
does not reduce high LPO activity. This was the reason
to introduce into the brain ischemia therapy protocol
the drugs, selectively correcting the activity of LPO
reactions. In spite of evident prospects of antioxidant
therapy under ischemic states and the obtained positive
results [7, 10, 11, 13, 14, 16], no therapeutical methods
have been designed yet for a wide clinical practice. In
this connection there is a need in searching the new
ways of correction of FRO level in brain substance at
hypoxic and ischemic states. One of the treatment
methods of IS may be tissue therapy, which has taken
the leading positions in the treatment of different
neuropathologies recently.

The research aim is to assess the effect of cryopre-
served fetal neuronal cells on the dynamics of neuro-
logical deficit and LPO state in IS acute period in white
rats.

Materials and methods

The studies were carried-out in male Wistar rats
of 180—-200g mass in the accordance with the “General
principles of the experiments in animals”, approved by
the 3™ National Congress on Bioethics (Kiev, 2007).

Brain ischemia was caused with occlusion of medial
cerebral artery (MCAo0) in the left hemisphere
according to the method reported [8]. Rats were
introduced with ketamine (125 mg/kg) intraperitoneally.
During the surgery and prior to the postanesthetic
recovery the body temperature of animals was main-
tained at the level of 37°C with the standard method.
Operational wound was sutured by layers.
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"O6mKMH TPUHLIUIIAMH 3KCTIEPUMEHTOB Ha >KHBOT-
HEIX", omoOperHspMU [11 HanrionamsHBIM KOHTpEeCccoM
o 6uoatrke (Kues, 2007).

Nmemuro Mo3ra BbI3BIBAJIN OKKIIO3HEN cpenHen
Mo03roBoii aprepuu (CMAO) B IeBOM MONYIIAPUH TIO
merony [8]. Kpeicam BBOmim ketamud (125 Mr/kr)
BHYTpHOpIOMMHHO. Bo Bpems onepaiuy 1 10 BBIX0AA
13 HapKOo3a TEMIIEpATypy Tella JKUBOTHBIX MOJACPAKH-
Banu Ha yposHe 37°C crangapTHeIM MeToaoM. Ote-
PalMOHHYIO paHy MOCIONHO YIIMBAIIU.

Cycnensuto (eranpHbIX HepBHBIX Ki1eTok (PHK)
TIOJTy4Yall B CTEPHIIbHBIX YCIOBHUSX ITyTEM Jle3arpera-
LMY MATKHUX TKaHEH Mo3ra IJI0A0B KpbsIc 11-Tu cyTok
recTtanuy ¢ MOMOINbI0 roMoreHuszaropa [lorrepa.
Kprnoxoncepsuposanmun ®HK nox 3ammroit 10%-ro
pactBopa IMCO Ha nporpaMMHOM 3aMOpPaKUBATEIIE
YOOII-6 npoussoactsa CKTB ¢ OIl mpu UITKuK
HAH VYkpaunsl o merony [5]. OTTauBanue mpoBo-
1Y Ha BozsiHoM OaHe nipu 41°C. KprokoHcepBupo-
BanHble (KOHK) wim natusabie (HOHK) ®HK BBO-
I BHY TprOprotnHHO 110 0,5 Mt (8%10° kieTok Ha
KphICy) depe3 6 1 mociie CMAo.

’KuBoTHBIX pa3zaenuny Ha 5 Tpymi: | — HHTaKTHBIE
(xouTpONp); 2 — U; 3 — MU + BBenenune kOHK; 4 —
HU + BBenenue HOHK; 5 — U1 + BBeneHue nuparne-
Tama Ha Qu3HnoIoruuecKkoM pactBope. Kpbic BEIBOIH-
JIY U3 DKCTIEPUMEHTA Iy TEM JIEKAUTALUH IO JIETKUM
3(¢UpHBIM HapkKo3oM Ha 3, 7 u 28-e cyTKH mocie
nnnuanuu MU u neuenns. Bnugnue sBeneHHbIx @HK
Ha TeueHue M1 onieHnBanm no AMHaMUKe MoKa3aTenen
KIMHUYECKUX MPOSABICHUN — BBIPAKEHHOCTH OOILIe-
MO3TOBOH U JIOKaJIbHOH HEBPOJIOTMYECKOW CHMIITOMA-
TUKH ¢ onpexnenenueM Stroke-Index mo C. McGrow
[6], a TaxKe MO MTOKA3aTENI0 BEDKHBAEMOCTH KHBOT-
HBIX.

HurencusrnocTs [10J1 omieHMBaIH IO CONEPIKAHUIO
AKTUBHBIX ITPOTYKTOB, pEArHPYIOIINX C THOOApOUTY-
posotii kucnotoii (TBKAII) B kpoBH, MO3TY U IeYeHH,
[3]. B meuenu onpeaensiy akTHBHOCTD KaTamassl [9],
coziepKaHHe NIy TaTHOHIepoKcuassl [ 19], mryrarnon-
penykrassl [15], 0011y 0 aHTHOKUCITUTEIbHYIO aKTUB-
HOCTh (AOA) [19], comepkaHHe BOCCTAaHOBIEHHOTO
rnytaruoHa [12]. Conepikanue Oenka B TKaHIX OIpe-
Jensuiy B OnypeToBoii peakiuu [ 18].

CraructiuuecKyto 00padOTKy HOITyUSHHBIX PE3yIib-
TaTOB MPOBOAWIN MapaMEeTPUIECKUM METOJOM C
OMoIIbI0 t-KpuTepust CThIOAEHTA UITH HeTTapaMeTPH-
yeCcKUM MeTogoM ManHa-YUTHH.

Pe3yAbTatbl M 00Cy)xaeHue

IIpu uccnemosanuu [10JI Ha MomenH SKCIIEPUMEH-
tanbHOro MM y Bcex :KUBOTHBIX OBLIO BBISABIEHO CY-
IIECTBEHHOE M3MEHEHHE e€ro MHTeHCHUBHOCTH. [Ipu
9TOM YCTAQHOBJIEHBI OINPEJEICHHBIE TKaHeCIenUu(pu-
yeckue ocobeHHocTH. Ha 3-u cyTKH dKcriepuMeHTa B
roMOreHaTax Mo3ra  neueHu >kuBoTHelx ¢ MU (rpymn-
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The suspension of fetal neuronal cells (FNCs) was
derived under sterile conditions by means of desaggre-
gation of brain soft tissues of rat fetuses of the 11-
days’ gestation by means of Potter homogenizer. FNCs
were cryopreserved under protection of 1% DMSO
solution using programmable freezer UOP-6 (Special
Designing Constructing and Technical Bureau at the
[PC&C of National Academy of Sciences of Ukraine)
according to the method [5]. Thawing was done in
water bath at 41°C. Cryopreserved (cFNCs) or native
(nFNCs) cells were intraperitoneally introduced by 0.5
ml (8x10° cells per rat) 6 hrs later MCAo.

Animals were divided into 5 groups: 1 — intact
(control); 2 — IS; 3 — IS + introduction of cFNCs; 4 —
IS + introduction of nFNCs; 5 — IS + introduction of
piracetam with physiological solution. The rats were
taken from the experiments by decapitation under slight
ether narcosis to the 3, 7 and 28" days after IS initiation
and treatment. Effect of introduced FNCs on the
proceeding of IS was assessed on the dynamics of the
indices of clinical manifestations: expression of general
cerebral and local neurological symptoms with exa-
mining the Stroke-index according to C. McGrow [6],
as well as on the index of the survival of animals.

LPO intensity was estimated on the content of
substances reacting with thiobarbituric acid (TBARS)
in blood, brain and liver [9]. The folowing indices were
found in liver: content of glutathione peroxidase [19],
glutathione reductase [15], total antioxidant activity
(AOA) [19], content of reduced glutathione [12]. Pro-
tein content in tissues was determined by means of
biuret reaction [18].

The findings were statistically processed by para-
metrical method using the Student’s t-criterion and non-
parametrical method using Mann-Whitney’s criterion.

Results and discussion

When investigating LPO in the model of experimen-
tal IS in all the animals the change in its intensity was
found. Herewith the certain tissue-specific peculiarities
were established. To the 3™ experimental day in brain
and liver homogenates of animals with IS (group 2)
the content of TBARS statistically and significantly
exceeded the control value and to the 7" day this index
of LPO in brain continued the growth and somewhat
decreased to the 28" day, herewith remaining signifi-
cantly higher than the control (Fig. a). At the same
time in liver homogenates the changes in this index
had the dynamics, reverse to the augmenting of neuro-
logical manifestations and significantly reduced to the
7™ day with a slight rise to the 28" day (Fig. b). In
addition, the changes in the TBARS content in brain
and liver of rats after the therapy, though they had
similar orientation if compared with the control, were
more manifested in brain homogenates (Fig. a). It
should be noted that the studied indices approached

problems
of cryobiology

Vol. 20, 2010, Ne3



na 2) conepxxkanue TBKAII qocroBepHO npeBbImIaio
KOHTPOJIbHOE 3HaUY€HNE, a K 7-M CyTKaM B MO3TY JaH-
HbIH nokazatens [10J] npogomkan pacTi 1 HECKOJIBKO
CHHU3MIICS K 28-M CyTKaM, IIPH 3TOM OCTaBasCh 3HA4H-
TEJILHO BBIIIE KOHTPOJIS (PUCYHOK, a). B To ke Bpems,
B FOMOT'€HATax EYE€HN U3MEHEHUS 3TOTO MOKa3aTens
HUMeNu AUHAMHUKY, 00paTHYI0 HapacTaHHIO HEBPOJIO-
THYECKHUX NPOSBICHUN, U 3HAUUTEIBHO YMEHBIIAIHNCH
K 7-M CyTKam C HeOONBIINM MOBBIIICHHEM Ha 28-€
CYTKH (pHCYHOK, 0). KpoMme Toro, uamenenus coxaep-
xanuss TBKAII B MO3ry ¥ medeHu KpbIC MOcie
JICYSHHS, XOTS ¥ UMEJTH OIMHAKOBYIO HAaIlPaBIEHHOCTh
10 CPAaBHEHHIO ¢ KOHTPOJIEM, ObLTH 601ee BEIPAKECHEI
B roMoreHarax mo3ra (pUCyHOK, a). Ciemyer oTMe-
TUTb, YTO UCCIIEAyeMble TIOKa3aTenr Hauboee npu-
OMMKamuCh K KOHTPOJIIO MOCJE BBEACHHS KpbICaM
OHK (rpymnmst 3 u 4), B oTIM4HE OT KUBOTHBIX, TIOITY-
YaBIIUX NUpaneTam (rpymma 5).

OO111ast aHTHOKUCTIUTENBHASL AKTUBHOCTD CBIBOPOT-
KM KPOBH JJOCTOBEPHO MOBBIIIANACE HA 7-€ CYTKH pa3-
BuTHsA M1 10 CpaBHEHHIO C KOHTPOJIBHBIMU 3HAYCHUSI-
MH ¥ OCTaBaJIach HA TOM XK€ YPOBHE K 28-M CyTKaM.
[Ipu aTom conepxanne TBKAII B ceiBopoTKe yBEIH-
YHBAJIOCH HA POTSDKEHUH BCETO MCCIIEAYEMOT0 CPOKa
pa3Butus 3a0oneBanus (Tadi.l).

[IpuBeneHHBIE PE3yIBTATHI COIIACYIOTCS C COBpE-
MEHHBIMH KOHLEMIMSIMH O (PU3UOTIOTHIECKON POIH
ITOJI [1, 16]. HauBbiciiKe mokazaTenu conep KaHus
TBKAII B roMoreHatax ne4eHd U MO3ra OTMEYEHBI
B MEPHOA IOKIMHUYECKOH (a3bl pa3BuTus 3aboie-
BaHHUs, YTO CBUJAETEIBCTBYET O MAaTOTEHETHYECKOM
Bkiyaze [10J1 B pazsutne M. MoXxHO IPEATIONOKHTS,
gT0 cHIKeHue cogepxanrs TBKAII B mo3ry B mepros
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more to the control after the introduction to rats of
FNCs (groups 3 and 4) in contrast to the animals recei-
ved piracetam (group 5).

Total antioxidant activity of blood serum statistically
and significantly increased to the 7™ day of IS deve-
lopment if compared with the control values and
remained at the same level to the 28" day. Herewith
the content of TBARS in the serum increased during
the whole period of disease development (Table 1).

The presented results conform with the current
conceptions about physiological role of LPO [1, 16].
The highest indices of TBARS content in liver and
brain homogenates are noted in the period of pre-
clinical phase of disease development, that testifies to
pathogenetic contribution of LPO into IS development.
One can suppose that the reduction of TBARS content
in brain during an acute phase is likely related to the
exhaustion of brain LPO substrates because of quite
rapid destruction of myelin and release of free fatty
acids into liquor and via BBB into blood channel.
Simultaneous rise in TBARS content in blood serum
partially confirms this supposition. Similar orientation
of the processes is found in the animals during an acute
phase of IS [13, 14]. Consequently, the obtained data
about the effect of biochemical changes on the induc-
tion of immune inflammatory process once again con-
firm the systemic character of the development of
autoimmune diseases as IS.

It is known that the change in ROS concentration,
activity of enzyme antioxidant system, content of low
molecular antioxidants, as well as the regeneration sys-
tem of reducing equivalent donors may affect pro-
oxidant/antioxidant homeostasis [ 14]. The data of Table 2
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Conepxanne TBKAII B mo3ry (a), neuenu (0) y KpbIC ITpu pa3BUTHH dKcniepuMenTainbHoro MW u nocne nevenus: O —na 3-u

cytku; l—7-e cytku; O—28-e cyTky; — KOHTPOJIb.

Content of TBARS in rat brain (a) and liver (b) during development of experimental IS and after treatment: O — to the 3™

— the control.

day; B — 7" day; O- 28" day;

KpuoGMOROrIM

T. 20,2010, Ne3

problems
of cryobiology

Vol. 20, 2010, Ne3



oCTpoi (a3wl, MO-BUAUMOMY, CBS3aHO C
ucromennem cyocrparos [1OJI rozosaoro
MO3Tra BCJIEACTBUE AOCTaTOYHO OBICTPOH Jie-
CTPYKLHMH MHEJIHWHA M BBIX0Ja CBOOOIHBIX

Taoauna 1. Conepxanue TBKAII (umons MJIA/MiT)
1 AOA (%) B CBIBOPOTKE KPOBH KPBIC TIPH Pa3BUTHH
sKkcriepuMenTansHoro M1 n nocrie eyeHus

Table 1. Content of TBARS (nmol/ml) and AOA (%) in rat
blood serum with IS and after introduction of drugs

KUPHBIX KHACJIOT B JINKBOP M 4Yepe3 remMaro- c
o prnna POK I/ICCAe_AOBaHI/Iﬂ, CyTKH
BHHe(I)aJII/ItIeCKI/II/I 6apbep B KPOBAHOC PYCJIO. SKIBOTHBIX [TokazaTeAb Observation term, days
OnHOBpPEMEHHOE TMOBBIIIEHHE COAEPKAHMS iﬁi;f;gf Index s , s
TBKAII B CBIBOPOTKE KPOBU YAaCTUYHO MOJ-
TBEPXKACT JaHHOE Npeanoiaoxenue. [Tonoo- TT%IE%I;I 25 %02 25 %02 25 %02
Hasl HallpaBJIEHHOCTH MPOIIECCOB OTMEYEHA Y (0 =6
KUBOTHBIX B ocTpoM nepuone MU [13, 14]. AOA 49,0 = 2,3 49,0 =23 49,0 =23
CrnenoBaTenbHO, MOJYYEHHbIE JAaHHBIE O
= TBKAIL 2,67 + 0,4 3206 35%0,8
BIMSIHUY OMOXMMHUYECKUX M3MEHEHUH Ha MH- TBARS 07 =0 =0 » =0
OYKIHAIO IMMYHOBOCTIAJIMTENBHOTO Ipoliecca (n=6)
o AOA 56,4 = 2,4° 59,0 = 2,0° 589 2,2
ellle pa3 MOJATBEPKIAI0T CUCTEMHBIN Xapak-
TEp Pa3BUTHS ayTOMMMYHHBIX 3a00JieBaHHUI TBKAIT 2894 09" 975 % 07 062 = 02
Ha npumepe NI 0 TBARS
n—
N3BecTHO, UTO HA MPOOKCHUAAHTHO-aHTH- AOA 52,0 = 1,2 50,8 % 2,1 50,4 = 1,2
OKCH/IaHTHBIA TOMEOCTa3 MOTYT BIHATH H3-
TBKAIT . X X
MeHeHue KoHmeHTpanun ADK, akTuBHOCTH TBARS 2,95 % 0,6 30 =04 2,6 = 0,6
(hepMeHTATUBHONW aHTHOKCHIIAHTHOMN CHUCTE- (n =12
MBI, COJIEPKAHME HU3KOMOJIEKYJIAPHBIX AHTH- AOA 526 = 2.0 313 =05 0913
OKCH/IAaHTOB, a TAK)K€ CUCTEMA pereHeparuu TEKAI 0+ 04 b5+ 0 4y e 0
JIOHOPOB BOCCTAaHOBUTEIHLHBIX 3KBUBAIICHTOB TBARS o ' ' s
(n = 12)
[14]. Hannbie Tabn. 2 CBUIAETENBCTBYIOT O AOA 540 = 2,1 532 %27 524 = 3.1

SHAYUTCIbHOM CHHKCHHUU AKTUBHOCTU HU3Y-
YCHHBIX aHTHOKCHIAAHTHBIX (bepMeHTOB u Co-

Ipumeyanune: * — nocrosepusie paznuuus (P< 0,05) B cpaBHeHHH C

KOHTPOJIEM.

Jep>KaHUH BOCCTAHOBJICHHOTO TIIyTaTUOHA, &
TaKXe O CHUKCHUHM aKTHBHOCTH TIyTaTHOH-
6-pocharnernaporenassl — pepMeHTa, CUH-
tesupytomero HAJI®H B medueHu KphIC B OCTPOM
nepuone M. B To xe Bpemsi ocie BBEIECHUS KUBOT-
oM OHK nanHble mokazaTenu MpakTUYECKH HE
OTIIMYAIACH OT KOHTPOJs (Tadm. 2).

Ha ocHOBe TaHHBIX 0 MATOT€HETHYECKU 3HAYMMOM
noBblieHUH akTUBHOCTH [1OJI 1 cHUXKEHUU ypOBHS
SHJIOTEHHBIX AaHTHOKCHUIAHTOB B CHIBOPOTKE KPOBH Y
’KUBOTHBIX M3yuanu Biausaue ®HK Ha 311 ipo1iecchbl
ripu 11 B 3aBUCHMOCTH OT CTENEHU HEBPOJIOTMUECKOTO
nedurmTa. Y KphIc rpyI 3 1 4 yCTAaHOBJICHO MOJIOKHU-
tenpHOe BausHUE BBeAeHHBIX KOHK ninn e®@HK na
nokazatenu [10J], a Takke Ha KOPPETAIUI0 MEXIY
JUHAMUKOM KIMHHYECKoro craryca u ypoBHem [1OJI.
Tak, B cily4ae MO3UTUBHOTO KIIMHUYECKOTO A deKTa
npenapara y Kpblc OTMEYanach TEHACHIIMS K IETIOHU-
POBAHUIO SHIOTEHHBIX AaHTUOKCUIAHTOB U CHUKEHUIO
CIIOCOOHOCTH TIMMTUAOB K OKKcIeHuio. Hanbomnee cy-
mIeCTBeHHAas Koppekius nokazareneit [10JI ormeua-
Jack y Kpeic Tpynmsl 3 mocie BBenenus KOHK. ¥V
HUX TIOBBIIIAJICS YPOBEHB YHIOTCHHBIX aHTHOKCHIaH-
TOB, UTO CBHIICTEITHLCTBOBAIIO 00 YCHIICHIH YHIOTEHHOMN
AHTUOKCHIAHTOM 3aIUTHI.

BeposiTHO, BbICOKast TepaneBTHIECKast 3P PEKTHB-
HocTh npuMeHenuss ®HK B octpom nepuone MU
00yCIJIOBJIEHA TEM, YTO OHH, 00JIaast IMTUPOKUM CIIEKT-
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Note: * —the significant differences, if compared with the control (P < 0.05).

testify to a significant reduction in the activity of the
studied antioxidant enzymes and content of reduced
glutathione, as well as a decrease in the activity of
glutathione-6-phosphate dehydrogenase, the enzyme
synthesizing NADPH in rat liver in an acute period of
IS. At the same time after the FNCs introduction to
the animals these indices almost did not differ from
the control (Table 2).

On the base of the data about pathogenetically
significant rise in LPO activity and reduction of the
level of antioxidants in blood serum of animals there
was studied the effect of FNCs on these processes at
IS depending on the extent of neurological deficit. In
the rats of groups 3 and 4 a positive effect of the
introduced either cFNCs or nFNCs on LPO indices
was found, as well as correlation between the dynamics
of clinical status and LPO level. For example, in the
case of positive clinical effect of the preparation in
rats there was noted the tendency to depositing of
endogenous antioxidants and reduction of the ability to
lipid oxidation. The most significant correction of LPO
indices was found in the rats of group 3 after cFNCs
introduction. The level of endogenous antioxidants was
increased, testifying to the strengthening of endogenous
antioxidant protection.
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Tabauna 2. CocTosHIE aHTHOKCHIAHTHOM 3aIIUTHI ICYSHH Y KPBIC TP Pa3BUTHH
sKkcnepuMenTanbHoro MU u mociie neyeHust

Table 2. State of antioxidant protection of rat liver during

experimental IS and after treatment

High therapeutic efficiency
of FNCs application in an acute
IS period is probably stipulated

with the fact that they possess

Tpyrma JKHBOTHEIX wide spectrum of growth factors
HokasaTenn Group of animals R
I and inhibit FRO of membrane
1 2 3 4 5 lipids, decreasing statistically
and significantly the level of
Cart “ﬁfﬁﬁf/& 5505 | 54=06 | %1=07 | 67 =067 | 53%05 LPO products in the brain tissue:
’ diene and triene conjugates,
K , mvoab H,O :
o enxa/mm -’ Schiff bases, and probably regu-
Catal 1of HO./ 120,3 =126 | 59,8 =+ 6,2* 132,4 = 14,2 | 126,0 = 16,0 91,3 = 8.3* L. A
atalase, mmol of H,0, late the activity of phosphodies-
mg of protein/min . . .
therase of cyclic nucleotides, in-
T, mtoas BAADH/wr creasing the content of cAMP
P, nmolof NADPH/ 0312=02 | 0,164 =02* | 0301 =0,1 | 0,292=02 | 0212 =02 in the brain. In addition, they
mg of protein/min . . . o .
o contributed to the rise in activity
TP, mions H/AM)H/ M of antioxidant enzymes: catala-
eAKa/MUH « * . .
GR, nmol of NADPH/ | 198 =18 | 7012 13926 | 145=15 | 90=11 se, glutathione peroxidase, gluta-
mg of protein/min thione reductase, glucose-6-
T6MAT, HMOAL hosphate dehydrogenase, as
b
HAAH/MT 6 / T .
GOPDH, nmol of | 192+ 1,0 | 67509 | 188 £23 | 190=18 | 86 1,0° well as inhibition of free radical
iﬁggg mg of stages of prostaglandins’ syn-
thesis and formation of leuko-

Hpumeuyanus: GSH — BoccraHOBNeHHBIH TiTyTaTHOH, [ TI — mryTatnonmnepokcunasa, ['P —
rytarnonpenykrasa, 6@/ — mmoko3o-6-dpocdaraeruaporenasa, ¥ — 10CTOBEPHBIC

pazmmaus ( P <0,05) B cpaBHEHUH ¢ KOHTPOJIEM.

Notes: GSH —reduced glutathione, GP — glutathione peroxidase, GR — glutathione reductase,
G6PDH — glucose-6-phosphate dehydrogenase, * — the significant differences, if compared

with the control (P < 0.05).

POM pocToBbIX (hakTopoB, nHrHOMpoBau CPO MemO-
PaHHBIX JIUIUAOB, JOCTOBEPHO CHMKAs B BEIIECTBE
Mo3ra ypoBeHb NpoaykToB I1OJI — aueHOBHIX U
TPUEHOBBIX KOHBIOraTOB, NIK(POBBIX OCHOBAHUHN — H,
BO3MOXHO, PEryJIupoOBald aKTUBHOCTH (hocdo-
JUACTEPa3bl UUKINYECKUX HYKJICOTUIOB, YBEIUUUBAS
B Mo3ry coaepxanue qAM®. Kpome toro, onun
CHOCOOCTBOBAIIY MOBHINIIEHUIO AKTUBHOCTH aHTHOKCH-
JNAHTHBIX (PEPMEHTOB: Karayia3bl, MIYyTaTHOHIIEPO-
KCHJIa3bl, Iy TATHOHPEYKTa3bl, TIFOK030-6-(hocdar-
JETUPOTEHA3bl, a TaKKe TOPMOXKEHUIO CBOOOIHO-
paAMKaNbHBIX CTaaWi CHHTE3a MPOCTANIAHAWNHOB H
00pa30BaHUIO JIEHKOTPHUECHOB.

Wzyuennsie nmokazarenu [10JI y kpwic ¢ nerkum,
CpeIHUM U TshKedabM TeueHuem MU Bo Bce cpoku
HaOII0eHHs OBLIM COIIOCTAaBUMBLIMM. Tak, k 28-m
CyTKaMm Ha ()OHE YMEHBIIEHU HEBPOJIOTHISCKUX U3-
MEHEHUH y BBDKUBLIUX KUBOTHBIX OTMEYAIOCh
MajieHre aKTUBHOCTH aHTHOKCHIAHTHBIX (DEPMEHTOB
B IICUEHHU: KaTajaa3bl, TyTaTUOHIEPOKCU A3, TIIyTa-
TUOHPEAYKTa3bl, KOTOpbIE CHUXKAIOT ypoBeHb [1OJI.
VY 5% BBDKUBIIHUX >KMBOTHBIX OTMEYalld HE3HAYU-
TEJIHFHOE TIOBBIIIICHIE YPOBHS dHIOTEHHBIX AaHTHOKCH-
JAHTOB.

IIpu oOmiei#t oreHKe HEBPOJIOTHUECKOTO CTaryca
kpbic ¢ I B nipotiecce jeueHust KpuOKOHCEPBUPOBaH-
HbiMU Ui HatuBHbIMU @HK He ynanoch BBISIBUTH
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343

trienes.

Investigated LPO indices in
the rats with mild, moderate and
severe course of IS within all
the observation terms were si-
milar. For example, to the 28"
day on the background of diminishing the neurological
changes in the survived animals there was found the
fall in the activity of antioxidant enzymes in liver:
catalase, glutathione peroxidase, glutathione reductase,
which inhibit the LPO. In 5% survived animals an
insignificant rise in the level of endogenous antioxidants
was noted.

General estimation of the neurological status in rats
with IS did not reveal the significant differences
between indices after treatment with either cryopreser-
ved or native FNCs. However, during analysis of total
points of neurological deficit some peculiarities depen-
ding on severity rate of the stroke were revealed to
the 7 day. The dynamics of neurological deficit in the
rats with moderate and mild stroke occurred to be
similar to the parameters of the control group. At the
same time in the rats with severe IS on the background
of FNCs treatment there was achieved the stabilization
of neurological status in comparison with the animals
ofthe group 5, wherein the enhancement of locomotary
disorders was found (Table 3).

Thus, the effect of FNCs introduction on LPO
indices in the rats with IS progression depended on
the extent of neurological deficiency. The preparation
was more effective when treating the rats with IS of
moderate and mild severities. The effect of bioactive
substances in FNCs, having a wide spectrum of physio-
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CYIIeCTBEHHOU pa3Huilpl. OIHAKO TIpH
aHaJM3e CyMMapHOro Oajia HEeBpPOJIOTH-
YeCcKoro MedunuTa K 7-M CyTKaM B 3aBH-
CUMOCTHU OT CTENEHHU TAKECTU HHCYIbTA
OBUTN BBIBIICHBI HEKOTOPHIE OCOOEHHOCTH.

Taonuua 3. JluHamMuka HEBPOJIIOTHYECKOTO Ae(hHUIINTA TOCITe
BBeneHus @HK kpricaM ¢ pa3HOH CTENEeHbIO pa3BUTHUS

skcniepuMenTansHoro MU, 6ammsr

Table 3. Dynamics of neurological deficiency after introduction
of FNCs to rats with different degree of experimental IS

progression, points

Oka3anoch, 9TO y KPBIC CO CPETHETSIKE-
JBIM M JIETKUM HHCYJIBTOM JIHHAMUKA
HEBPOJIOTMYECKOTO JIC(PHUIINTA [TPU JICICHUN

®HK 10ocTOBEpHO HE OTIMYAIACh OT Mapa-
METPOB KOHTPOJIBbHOU rpymIibl. B To Bpemst
KaK y KpbIC ¢ TspKeno# crenensto MU Ha

tdone neuennss ®HK nocturanace crabu- 3

Jin3anusa HEBPOJIOTHUYCCKOro craryca 1o
CPaBHCHUIO C )KUBOTHBIMU I'PYIIIIBI 5, B KO-

TOpPOH OTMe4Yanoch HapacTaHWUE JBHUTA-
TENBHBIX paccTporcTB (Tabx. 3).

Takum 00pa3oM, BIUSHUE BBEICHUS
®OHK na mokazarenu [10J1 y kpric ¢ pas-
ButreMm MU 3aBuceno oT cTeneHu HeBpo-
nmoruyeckoro nedunura. [Ipemapar oka-

3aiicst 6onee 3P GHEKTUBHBIM TIPH JICICHIH
WU cpenHeil U JIETKOM CTENEHU TAXKECTH.

O‘IGBI/I,Z[HO, ,I[eflCTBPIC OMOAaKTHBHBIX Be- 5

mectB B ®DHK, obnamaromux mupoxkum

CreneHb
. WNamenenue
r HEBPOAOTUYECKOTO VicxopHBIN 7. -
pynna JKUBOTHBIX e(bI/IL[I/ITa IOKa3aTeAb Ha e Clel/I
Group of animal A e Changes to 7" day
Extent of Initial level
neurologial deficite
Toorenan 136 1,1 +09
Severe
Cpepsis 320 1,1 +6,3
Moderate T !
Aerkast
Mild 48,2 0,8 +84
Toxeran 136 1,1 +11
Severe
4 Cpearit 320 1,1 +58
Moderate o !
Aerkas
Mild 48,2 0,8 +84
Ts>xerast
134 1,3 +0,5
Severe
Cpepnsis
Moderate 31612 +25
Aerkast
Mild 48,6 0,6 +11,5

CIIEKTPOM (PU3HNOJIOTHUECKON aKTUBHOCTH,

MOJKET OBITh CBA3AHO KaK C MPSIMON aHTH-
OKCH/IaHTHOM aKTUBHOCTBIO, TaK U CO CTa-
OMIIM3MPYIONUM WX BIWSHHEM Ha OHMOMaKpomolie-
KyJIbl, CHOCOOHBIE PEryIHPOBaTh aKTUBHOCTD (DepMEH-
TOB CUCTEMBI aHTHOKCHJAHTHOH 3aIlUTHl. BeIpaxeH-
HBIA aHTHOKCUAAHTHBIN ddpexT OHK coueraercs ¢
WX HU3KOW MMMYHOT€HHOCTBIO 1 BRICOKOH CITOCOOHOC-
TBIO K MUTpaLliu. Belpa)keHHOE MPOTUBOTUIIOKCHYEC-
koe aeiictBue ®HK Ha Monensx sxcnepuMeHTanbHON
WIIIEMUH MO3Ta Y KPBIC, OJTHIM U3 OCHOBHBIX ITaTOT€HE-
TUYECKHX (PAKTOPOB KOTOPOTO SIBISIETCS aKTHBAIIHSI
nponeccoB [TOJI, mokazano ero 3 (heKTUBHOCTE MPH
JAHHOW ITaTOJIOTHH.

Kpsice rpynm 3 u 4, kotopsiM 66uth BBeieHb DHK,
OBICTpEe BOCCTAHABIUBAIM PUTMUYECKOE IbIXaHUE U
AaKTUBHYIO 03y, YEM >KMBOTHBIE TPYTIHI 2, KOTOPbIE
OBLTH HE CTIOCOOHBI BBITTOJHATE 3TH (DYHKIHUH C pa3BU-
tuem MU. Ecnau kppicsl Tpynnbel 2 yTpadyuBaiIu
CIIOCOOHOCTH MOAIEPKUBATH JaHHBIE (YHKITHH COOT-
BeTcTBeHHO uepe3 44 +3,6 u 106 + 10,1 c, To nmst xKu-
BOTHBIX ¢ BBeJeHneM OHK, ati mapameTps! cocraBmim
85+ 13 n 200 + 2,3 c. Boccranosnenue Gpusnonaoru-
YeCKOW aKTHBHOCTH y KPBIC TPYNIBI 3 U 0COOEHHO
TPyl 4 IO CpaBHEHUIO C AKUBOTHBIMH, HE TTOJTy4aB-
M stederne ®HK, npoucxoauo B 1,5 pasa OpICcT-
pee —3a 255+ 16 u 381 = 73 ¢ COOTBETCTBEHHO.

Bgenenne k®HK oxazanocs 6omnee 3h(heKTHBHBIM,
YeM MPUMEHEHNE TPAAULMOHHON Tepanuy (BBEACHUE
nupanerama). [IpoBeieHHBIN aHAIN3 BEDKHBAEMOCTH
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logical activity, may be obviously associated both with
a direct antioxidative activity and their stabilizing effect
on biomacromolecules, being able to regulate an acti-
vity of antioxidant protection system enzymes. The
expressed antioxidant effect of FNCs combines with
their low immunogenicity and high capacity to migra-
tion. The expressed anti-hypoxic effect of FNCs in
the models of experimental cerebral ischemia in rats,
one of the main pathogenetic factors of which was
the activation of LPO processes, demonstrated its effi-
ciency under this pathology.

The rats of the 37 and 4™ groups, introduced with
FNCs recovered faster the rhythmic breathing and the
active position if compared with the animals of the 2™
group, which were not able to perform these functions
at IS progression. The rats of the 2™ group lost the
ability of maintaining these functions in 44 + 3.6 and
106+ 10.1 sec, correspondingly, though for the animals
with the introduction of FNCs these parameters made
85+ 13 and 200 + 2.3 sec. Recovery of physiological
activity in the rats of 3™ group and especially in the 4
one, if compared with the animals, not treated with
FNCs, was in 1.5 times faster for 255 + 16 and 381 +
73 sec, correspondingly.

Introduction of cFNCs was more effective than
the application of traditional therapy (introduction of
piracetam). The carried-out analysis of the animals’
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Tadaunua 4. DdppexruBHocTh npumenenns KOHK npu sxcniepumentansHom MU y kpbic
Table 4. Application efficiency of cFNCs during experimental IS in rats

. T'pynma >KUBOTHBIX
TsxecTb HEBPOAOTUYECKOU CUMIITOMATUKUA Group of animals
(6annsr Stroke-Index) p
Severity of neurological symptoms (Stroke 3 5
Index points) (n=15) (n=15)
OTcyTcTBYE HEBPOAOTUYECKUX U3MEHEeHHUH 13 (2) 0 _
The absence of neurologi cal changes
Aerkas creneHs (1 6ann) _
Mild degree (1 point) 40 (6) 7
Beero 53 (8) 7 (1) <001
Total !
Cpepnsist creneHsb (A0 5 GarnoB) _
Moderate degree (up to 5 points) 13,5(2) 27 (4)
Tsskenast cTeneHb (6oaee 5 GAANOB) _
Severe degree (above 5 points) 13,5(2) 3309
Beero 27 (4) 60 (9) <0,01
Total !
AeTarbHOCTB (Ha 3 CyTKH)
Mortality (by the 3 day) 20(3) 33(5) <005
CpeapHUM TOKa3aTeAb TSXKeCTH,0aANbL
Medium index of severity,points 21=03 67 =07 <001

IIpumeyanue: mpuBe/IeH MPOLCHT OT KOJIMUECTBA )KUBOTHBIX B IPYIIIE, B CKOOKAaX yKa3aHO aOCOIIOTHOE KOJIMYECTBO KUBOTHBIX.

Note: percentage of animals in the group is presented, and in brackets the number of animals is shown.

YKUBOTHBIX MTOKA3aJI, YTO Y KPBIC TPYIIIBI 3 JOCTOBEPHO
CHIDKaJIaCh CMEPTHOCTH B T€UEHHUE 3-X CYTOK IMOCIe
CMAo 1o cpaBHEHHIO ¢ Tpynmnoi 5, 4o cocraBuio 20
u 33% cooTBeTcTBeHHO (TabI. 4).

OTMeUeHO, YTO YHCIIO CIy4YaeB TSKEION U Cpeji-
HEW HEBPOJIOTMYECKON CUMIITOMATHKY YMEHBIINUIIOCh
BIBOE M CYIIECTBEHHO YBEIMUYMIOCH (B 7 pa3) mpH
JIETKOM TEYEHHUH HKCTIEPUMEHTAIBHON NIIIEMUU MO3Ta.
Y 40% >xuBoTHBIX, monyuaBmux KOHK, obmee
COCTOSTHHE MOYKHO OBLIIO OI[EHUTH KaK Jierkoe. B rpym-
nie 5y 60% KHUBOTHBIX HAOIIOAATIOCH TSKEIIOE U Cpell-
HETSKEJI0€ TEUEHHE DKCIEPUMEHTAIBHON HIIEMUU
mosra. [Tonoxurensnoe aevictBue kKOHK nposiBis-
JIOCh TaKXKE B JOCTOBEPHOM YMEHBIIICHUH [TOKA3aTeIs
TSDKECTH JIOKAJIBHOM 1 00I11eMO3r0BOM CHMITOMATHKH
(Stroke-Index). Cpeanuii 6ann, xapakTepu3yOLIHHA
TSKECTh HEBPOJIOTHYECKUX HAPYIICHNH, Y )KUBOTHBIX
rpynibl 3 ObLT B 2 pa3a HUKE CpeIHEro Oauia B rpyre
5(2,1£0,3u6,7+0,7 6a/mia COOTBETCTBEHHO).

BbiBOADI

1. UccnenoBanue BiausaHus sBeneHuss ®HK B
OCTPOM MEPHUOJIE IKCTIEPUMEHTAIILHOM HILIEMUU MO3Ta
BBISIBUJIO JIOCTOBEPHBIN 3aIIUTHEIN 3 (EKT.

2. Beenenne ®HK crocoGcTBoBano Gomee 3¢-
(hexTHBHOI KOppeKIH HapymeHni aktuBHOCTH [10OJ],
CHI)KEHHUIO YPOBHS CBOOOHOPAAMKAIBHBIX METa00-
JINTOB B BEILIECTBE MO3Ta, IEYEHHU U CHIBOPOTKE KPOBU
10 CPAaBHEHMIO C MPUMEHEHHEM MTUpalerama.

3. KpuokoncepBupoBanHbie U HaTuBHEIE DHK
CIOCOOCTBOBAJIM YMEHBIICHUIO TSKECTH JIOKATHHON
1 00IIEMO3TOBOM HEBPOJIOTHIECKON CHMITTOMATHKY;
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survival showed that in the rats of the 3 group the
mortality significantly decreased for 3 days after
MCAo, if compared with the 5™ group that made 20
and 33%, correspondingly (Table 4).

It has been noted that the number of animals with
severe and moderate neurological symptoms decrea-
sed twice and the number of animals with the mild
course of experimental cerebral ischemia significantly
increased (in 7 times). General state of cFNC-treated
animals could be estimated as mild in 40% animals.
Severe and moderate course of experimental cerebral
ischemia was observed in 60% animals of the 5 group.
The positive effect of cFNCs was also manifested as
significant decrease of severity index of local and
whole-brain symptoms (Stroke-Index). An average
index, characterizing severity of neurological disorders
in the animals of the 3™ group was twice lower than
an average index of the 5" group (2.1 £ 0.3 and 6.7 +
0.7 points, correspondingly).

Conclusions

1. The study of cFNC introduction effect at an
acute experimental cerebral ischemia manifested a
significant protective effect.

2. Introduced cFNCs contributed to more effective
correction of LPO activity disorders, decrease of free-
radical metabolites level in cerebrum, liver and blood
serum if compared with piracetam.

3. Cryopreserved and native FNCs contributed to
the reduction in severity of local and whole-cerebral
neurological symptoms; improved clinical status and
increased animal survival.
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yaydiaain KIWHAYECKHI CTaTycC U MOBbIIIAJIN BBIXKHU-
Ba€MOCTh KHBOTHBIX.

4, HOJ’Iy‘leHHLIe OKCIICPUMCHTAJIbHBIC PE3YJIbTAThI

MOTYT OBITh HCITOJIb30BAaHbI B KITHHUYECKON MIPAKTHUKE
pu pa3pabOTKe KOMIUIEKCHOTO JICYCHHS HCCIEemye-
MO aTOJIOTUU.
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4. The obtained experimental results may be used

in clinical practice during the designing of a combined
treatment of the studied pathology .
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