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Wzy4anu mpobiieMy KOPPEKIMHU IOCIEICTBUI XPOHUUECKOTO OTPABIICHHUS aJIKOrosieM. BeisiBieHa 3 ()eKTUBHOCTh BHY TPUBEHHOI'O
BBEJICHUS AIMOPUOHAIBHBIX HEPBHBIX KIeToK (DHK) 1 koppekiuu mocaeacTBUil XpOHUUECKOro OTPaBICHUS aJIKOToJIeM, JTae Ha
(hoHe POFOIIKAIOLIEToCs MPUEMA AJIKOTOJIsl B MAJIBIX 103aX. [loka3aHo, 4To BHyTPUBEHHOE BBEJCHUE KpHOKOHCepBHpoBaHHBIX DHK
YE€JIOBCKA KPpbICaM HE OKa3bIBA€T HETATUBHOI'O BIIMAHUA HA MHTAKTHBIX )KUBOTHBIX. Ha MOJEJIN XPOHUYECCKOTO OTPaBJICHUSA aJIKOT'OJIEM
IMOKa3aHO, YTO BBCJACHHUC OHK IIPUBOAUT K YIYy4YIICHUIO OGLI.IGFO COCTOsAAHHSA OpraHu3Ma U (byHKLII/IOHaHbHOFO COCTOSAHUA IICUCHU:
yMEHbIIAaeT IPOTPOMONHOBOE BPEMsl, IPOIODKUTEILHOCTh TEKCEHAIOBOTO CHA, ITOBBILIAET COJIepIKaHHUe aIbOyMHUHA B IJIa3Me KPOBH.

Knioueswvie cnosa: >Mm0OpuoHanbHble HEPBHbBIE KIETKH, KPHOKOHCEPBHPOBAaHUE, TPAHCIUIAHTALMS, BHYTPHBEHHOE BBEJCHUE,
XPOHHUYECKOE OTPABJIEHHE AJKOTOJIEM, MOJIENIb, CAMKH KPBIC, I€4EHb.

BuBuanu npo6ieMy Kopekiii Hac/iKiB XpOHIYHOTO OTPY€EHHS aJIKOroyieM. BusiBieHa eeKTHBHICTh BHY TPIlLIHBOBEHHOT'O BBEICHHS
emOpioHapHux HepBoBUX KiIiTHH (EHK) 1151 KOpekuii HaciiikiB XpOHIYHOTO OTPYEHHS AJIKOTOJIEM, HaBiTh IIPH MPOJOBKECHHI IPUIHOMY
QJIKOTOJII0 y Manux Jo3ax. [TokaszaHo, 1110 BHYTpIilIHbOBEHHE BBe/IeHHs KpiokoHcepBoBannx EHK nroquHu He BIIMBa€ HEraTUBHO Ha
IHTaKTHHUX TBapuH. Ha Mozesni XpoHIYHOTO OTPY€EHHS aJKOroJIeM IToKa3aHo, 1o BBegenHss EHK nomimnye 3aranbHuii crad opraniamy
i yHKUiIOHANBHUIA CTaH MEYiHKH: 3MEHIIy€ MPOTPOMOIHOBHIA Yac, TPUBAIICTh I'€KCEHAIIOBOTO CHY, 301iNIbIye BMICT aabOyMiHy B
1a3Mi KPOBi.

Kniouosi cnosa: emGpionanbHi HEPBOBI KIIITHHHU, KPIOKOHCEPBYBAHHSI, TPAHCIUIAHTALlis, BHY TPIIIHLOBEHHE BBE/ICHHS, XPOHIUHE
OTPYEHHS aJIKOTOJIEM, MOJIeJIb, CAMKH LI[YPiB, IIE4iHKa.

The problem of correcting the consequences of chronic alcoholic poisoning was studied. The efficiency of intravenous injection of
embryonic neural cells (ENCs) to correct the consequences of chronic alcoholic poisoning even at the background of continued alcohol
intake in small doses was found out. An intravenous introduction of cryopreserved human ENCs to rats was shown as causing no
negative effect on intact animals. In the model of chronic alcohol poisoning the ENCs injection was demonstrated to result in the
improvement of an organism’s general state and functional state of liver: it decreased the prothrombin time, hexenal sleep and increased

albumin content in blood plasm.

Key-words: embryonic neural cells, cryopreservation, transplantation, intravenous injection, chronic alcohol poisoning, model, rat

females, liver.

3a mocieaHne AeCATUIETH TOTPeOIeHUE aJIKOTO-
JI 3HAYUTEIBHO BO3POCIO BO MHOTUX PETHOHAX MUPa
[3]. B cBsi3u ¢ 3TUM mpobieMa KOPPEKIUU MOCHIE-
CTBUI XpPOHUUECKOTO OTPABJICHUS AJIKOTOJIEM SBIISICTCSI
BaXHOH u 3:10001HEeBHONH. Oco0oe OecrnokoicTBO
BBI3bIBACT MOTPEONICHUE aJIKOTOJIS JKESHITUHAMHU [5],
YTO IPOAUKTOBAHO HE TOJIBKO COLUAJIBHON CTOPOHOM
ATOTO SIBJICHHUS, KOTOPAs TPATUITMOHHO BEIHOCHUTCS Ha
MepBHIH IJIaH, HO U cyry6o memumnmuckoil. [lo
CpPaBHEHHIO C MY)XYMHAMH, )KCHIIUHBI Oojiee BOC-
MIPUIMYHUBBI K QJIKOTOJTIO, M AIKOTOJIFHOE TTOPaKeHHE
OpraHOB Pa3BUBAETCSA Y HUX OBICTpPEE M MPOTEKAeT
Tspkeaee [9]. Muuenso A5 ajJkorois sBJISeTCS
Me4YeHb, HO aJKOTOJIb ¥ MPOIYKTHI €ro MeTaboIn3Ma
MOPAXKAT TaKKe HEPBHYIO, UMMYHHYIO, MHIIEBA-

For recent decades the alcohol consumption has
been significantly increased in many world regions [3].
In this connection the problems of correcting the
consequences of chronic alcohol poisoning is important
and of current interest. A wide involvement of women
in alcohol consumption provides a special concern [5],
imposed by not only traditionally highlighted social side
of this phenomenon, but by particularly medical one as
well. If comparing with men, women are more alcohol
susceptible and an alcohol damaging of organs develops
in them more rapidly and proceeds more severe [9].
The liver is a target for alcohol, but alcohol and its
metabolic products damage the nervous, immune,
digestive and other systems as well, i.e. have a system
effect [2]. It is of common knowledge that the first
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PHUTENBHYIO U IPYTHE CHUCTEMBI, TO €CTh 00JalaoT
cucTeMHBIM aeiicTBueM [2]. O6men3BecTHO, YTO
MEepBBIM U 00s3aTENbHBIM 3TanoM 3¢ eKTUBHOIM
KOPPEKILUH MOCIENCTBII XPOHUUECKOTO OTPABICHUS
AJIKOTOJIEM SIBJISICTCS TTOJTHBIM OTKa3 OT YIIOTPEeOIeHHS
CIIUPTHOIO, HO 3TO YCJIOBHUE JajeKO HE BCEraa
BbINONIHAETCA. TakuM 00pa3oM, 4acTh HMAlMEHTOB
OTKAa3bIBAIOTCA OT JICYEHUS WU K€ KOPPEKLIMOHHbBIE
MEPOTIPUATHS OKa3bIBAIOTCS HEdPPEeKTHBHBIMU. J{iist
JICUCHUS TaKUX IMAllMeHTOB HeoOxomuMa pa3paboTka
HOBBIX TEpaneBTUYECKUX MOIXOAOB C HCIOJb-
30BaHHEM dMOPHOHAIBLHBIX TKaHEH, 3(pPeKTHBHOCTD
MIPUMEHEHHS] KOTOPBIX YK€ JO0Ka3aHa MpHU JICYCHUU
MHOTHX 3a0oneBaHuil [6]. YUHUTHIBas TOKCHYECKOE
BO3/JCHCTBHE aJKOTOJ1 Ha HEPBHYIO CHUCTEMY,
00beKTOM BBeAeHHS Hamu ObLTH BbIOpanbl DHK,
TPOIIHBIE MO OTHOILIEHUIO K HEPBHOM CHUCTEME M HE
obnamampnue HampaBJICHHBIM I'€NaTOTPOMHBIM
BoznencTBueM. Jlns BBenenus OHK ucnomesyrorcs
pa3nuuHble MeToabl: BBenenne DHK B Mo3rossle
CTPYKTYPBI, YHAOIMIOMOATHHOE M PETPOIIOMOATBHOE
BBeneHue. Bce 3T METOAbI CIOXKHBI U TPEOYIOT
XUPYPTUUECKOTO OIBITA, YTO SBISETCS OTHUM M3
CAEPKHUBAIOMNX (DAKTOPOB B KIMHUYECKOM IpHUMe-
Hennu JHK. Ha stom ¢oHe cBoeit mpocToToit u
JOCTYTHOCTBIO OTJIMYAeTCs] BHYTPUBEHHBIH METO]
BBEICHUS, KOTOPBIN MOT OBl 3HAYUTENBHO PACIIUPUTD
cthepy npumenenus DHK B knuHHYECKOM MpaKTHKE.
OpHako 3TOT METOJ NMPAKTUYECKU HE HCCIIEJOBaH.
Pa3paborka nanHoro HampasiieHHsI TpeOyeT mpoBe-
J€HUsl OMBITOB HA YXKMBOTHBIX C MCIOJIb30BAHHUEM
IKCIEPUMEHTAIBHBIX MOJEJIe XPOHHUUYECKOTO
OTPABJICHUS AJIKOTOJIEM.

Lenp Hae# paboThl — BhISCHEHHE 0€3011aCHOCTH
BHYTPHBEHHOT'O BBEIEHHUS KPHOKOHCEPBUPOBAHHBIX
OHK denoBeka caMKkaM KpBIC M OIIEHKA UX JCHCTBHS
Ha MOZIeJTN XPOHUYECKOTO OTPABIICHHUS aJIKOTOJIEM.

Matepnanbl 1 metoAbI

HccnenoBaHus BBINOJHSIIA Ha 3-MECAYHBIX
caMKax OeJbIX OecIOpOIHBIX KPbIC. DKCIEPUMEHTHI
IIPOBOJTUIIN B COOTBETCTBHH C “OOLIMMH MTPUHITUTIAMA
JKCIEPUMEHTOB Ha XUBOTHBIX, 010OpEeHHBIMU |
HanuonansueiM koHrpeccom no 6uostuke (Kues,
Vkpauna, 2001) u cortacoBaHHBIMHU C MOJIOKEHUSIMH
“EBporneiickoil KOHBEHIIMU O 3aIlUTE MO3BOHOYHBIX
YKUBOTHBIX, UCTIOJIb3YEMBIX IS SKCIIEPUMEHTAIbHBIX
u npyrux Haydsbeix neneir” (CtpacOypr, @pannus,
1985). XpoHudeckoe OTpaBICHNE ATIKOTOJIEM ITPOU3BO-
IWIA B COOTBETCTBHH C pa3pabOTaHHON MOJENBIO,
[TO3BOJISIONIEH JOBECTH MOTPEOICHHUE AIKOTOMS 10
14-18 r/kr maccel Tenna 0e3 UCIIOIB30BaHUS KUIKUX
JUET UIN HACUIBCTBEHHOI'O0 BBeJEeHUA. Moaenb
BKJIOYAJIa TPH dTama.

Ilepswiii sman — oTOOP )KUBOTHBIX, CKIOHHBIX K
AJIKOTOJIM3aLuH, HA OCHOBAaHUH OTOOPOYHOIO TECTa.
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and mandatory step for efficient correction of
consequences of chronic alcohol poisoning is a
complete refusal from alcohol consumption, but this
condition is always far from being accomplished
accomplishment. Thus, some patients refuse to be
treated or the correcting measures occurred to be
inefficient. For treatment of such patients it is
necessary to elaborate new therapeutic approaches
with using embryonic tissues, whose application
efficiency has been already proved when treating many
diseases [6]. Taking into account the alcohol toxic effect
on nervous system, the ENCs, being tropic in respect
of'nervous system and having no directed hepatotropic
effect, were selected as the injection object. Methods
for ENCs injection are as follows: ENCs introduction
into brain structures, endolumbar and retrolumbar
introduction. All these methods are complicated and
require surgical experience, that is one of the deterrents
in ENCs clinical application. At this background an
intravenous method differs by its simplicity and
availability, that might significantly extend the field of
ENCs application in clinical practice. However, this
method has not been practically investigated. The
development of this direction requires the performance
of experiments in animals with usage of experimental
models of chronic alcohol poisoning.

Our work was aimed to reveal the safety of
intravenous injection of cryopreserved human ENCs
to rat females and evaluation of their effect in the model
of chronic alcohol poisoning.

Materials and methods

The investigations were carried-out in 3 months’
white breedless rat females. The experiments were
conducted according to the General Principles of
Experiments in Animals, approved by the 1*National
Congress on Bioethics (Kiev, Ukraine, 2001) and
agreed with the statements of European Convention
on Vertebrate Protection, Used for Experimental and
other Scientific Aims (Strasbourg, France, 1985).
Chronic alcohol poisoning was performed according
to the elaborated model, enabled bringing alcohol
consump-tion up to 14-18 g/kg of body weight with no
use of liquid diets or forced introduction. The model
comprised three steps.

The first step included the selection of animals,
liable to alcoholisation, based on a selective test. The
selective test procedure was as follows:

- a day before test performance the animals were
deprived of food with a free access to water;

- animals, placed into individual cages, obtained by
1 ml of 40% ethanol solution on standard pieces of
white bread;

- as a selective criterion we assumed the amount
of eaten bread for 1 hr: the animals which ate less
than a half of a piece were rejected.
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[Iponenypa oTOOpOYHOTO TECTa COCTOSATA B CIIEAYIO-
LIEM:

-3a CyTKH J0 TPOBEJEHUS TECTa XKHUBOTHBIE
JIUIIATTUCH THIIU CO CBOOOIHBIM JTIOCTYIIOM K BOJIE;

-)KMBOTHBIE, TOMEILCHHbIE B MHANBUAYAJIbHBIC
KJIETKH, mostydanu 1o 1 M 40% -ro pactBopa sTaHosa
Ha CTaHJAPTHBIX KycOouKax OeJoro xieoda;

-KpUTEpUEM 0TOOpa SBISIIOCH KOJIMYECTBO ChEICH-
HOro xye0a B TeUCHHE Yaca: >KUBOTHBIE, CheaBIlIUe
MeHee MOJIOBUHBI KyCOUKa, BEIOPAKOBBIBAUCE.

Bmopoti sman — npuBBIKAaHUE XUBOTHBIX K
AJIKOTOJTIO, TN TENBHOCTH 2 Henenu. [lepByro Henemro
OHH HaXOJWJINCh Ha OOBIYHON JUeTe, HO BMECTO BOJIBI
nostydanu 5% - pacTBOp 3TaHONA, BTOPYIO — 3TOT
pactBop 3ameHsuu 15% -M pacTBOpOM 3TaHOIA.

Tpemuti sman — UHTEHCUBHAS AJIKOTOJIU3AIUA,
JUIMTENILHOCTE 11 Henenb. BMecTo 00BIYHON IHETHI
KUBOTHBIE Monydanu 96%-i pacTBop 3TaHONa Ha
CTaHAAPTHBIX Kycoukax Oemoro xyeba, 2 pa3a B
Hezenro — modery oBca. B3BemmBanm ;KUBOTHBIX OAUH
pa3 B Hezemo.

[locne oxoHYaHUSI MHTEHCUBHOW aJIKOTONM3aLUI
KUBOTHBIE OBIIIM MEpeBEIEeHBl Ha Majyio 03y
AJTKOTOJIsI (BMECTO BOJIBI B TTOFIKAX Haxoamics 15%-t
PacTBOp 3TaHOJA) U OOBIYHYIO TUETY.

Bce xuBOoTHBIE OBUIM pa3felieHbl HAa 3KCIEPH-
MEHTaJbHYI0O U KOHTPOJIbHYIO Tpynnbl. KUBOTHBIM
9KCIIEPUMEHTAIBHON IPYIIIBI BHYTPUBEHHO BBOIMIIN
kpuokoHcepsrpoBanHbie DHK B noze 107 kierox/100 r
Macchl Tena, KOHTPOJBbHOM — cpely KpHOKOHCEep-
BupoBaaus (CKK) B sxBuBaneHTHOM 00BEMe. DHK
MOJTyYalli U3 TOJIOBHOTO MO3ra SMOPHOHOB YeJIOBEKa
9-12 Henenp recranuy HeepMEHTATUBHBIM METO-
JI0M, KPHOKOHCEPBUPOBAIM MOJ 3alUTON 5%-T0
JAMCO no TpéxaTanHoii mporpamme 3aMOpaKUBaAHHA,
BKJTIOUaromer oxmaxaenue 1o —40°C co CKOpOCThIO
1°C/mun; ot —40 mo —80°C co ckopoctsio 10°C/Mun
U IOTPYKEHUE B )KUAKUH a30T. [IpoObl oTorpeBanu Ha
BonsHOUW Oane mpu 40°C HEMOCPEACTBEHHO Tepe
BHYTPHUBEHHBIM BBEICHUEM.

TecToBbIMU mapaMeTpaMu OBLIM BBIOpAHBI MOKa-
3aTely KaK 00ILEero COCTOSHUS OpraHn3Ma (JMHaMHKa
W3MEHEHHUS MacChl Tella, COCTOSIHUE IIEPCTH, CMEPT-
HOCTB), TaK U (DYHKITMOHAIEHOTO COCTOSIHUS TIEUCHU
(IpOIOKUTENBFHOCTD TEKCEHAIOBOT'O CHA, IPOTPOM-
OMHOBOE BpeMs, CoJepKaHue aIbOyMHHA B IIJIa3Me
KpoBH). [[711 OIIEHKM COCTOSHUS IEPCTH MPUMEHAIACh
MATHYPOBHEBAs IIKaja, B COOTBETCTBUU C KOTOPOH
BBIJICJISUTICH CIIEAYIOIINE KAaTErOpUU:

-nepBasg — OJsiecTsas, JOCHsMIAsCsS WEPCTh,
BOJIOCHI HE BBINA/AIOT, HE JIOMAIOTCS;

-BTOpasg — WIEPCTh TycKias, 0e3 BBHIMAJCHUS U
JIOMKOCTH BOJIOC;

-TpeThsl — LWIEPCTh TYCKJIasA, JIOMKasi, yMEPEHHO
BBIpA)KEHHOE BBINAJCHHE BOJIOC;

-4eTBEpPTasg — IWIEPCTh TYCKJas, JOMKas, BbIpa-
KEHHOE BBIIIa/ICHUE BOJIOC;
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The second step comprised the animals’ addiction
to alcohol of 2 weeks duration. During first week the
animals were fed on a usual diet, but received 5%
ethanol solution instead of water, within the second
week this solution was replaced by 15% ethanol
solution.

The third step included an intensive alcoholisation
with 11 weeks duration. Instead of ordinary diet the
animals received 96% ethanol solution on the standard
white bread pieces, and oats sprouts twice a week.
Animals were weighed once a week.

After finishing intensive alcoholisation the animals
were changed over a low alcohol dose (with 15%
ethanol solution in drinking-bottles instead of water)
and an ordinary diet.

All animals were divided into experimental and
control groups. To the animals of experimental group
the cryopreserved ENCs in the dose of 107 cells/100 g
of body weight were intravenously injected, for the
control group the cryopreservation medium (CPM) in
an equivalent volume was introduced. ENCs were
derived from human embryo brain of 19-12 gestation
weeks by a non-enzymatic method, cryopreserved
under 5% DMSO protection by three-step freezing
program, including cooling down to —40°C with 1°C/min
rate; from —40 down to —80°C with 10°C/min rate and
immersion into liquid nitrogen. The samples were
thawed on water bath at 40°C directly before
intravenous injection.

As test parameters we selected the indices of both
general state of an organism (dynamics of change in
body weight, hair state, death rate) and functional state
of liver (hexenal sleep duration, prothrombin time,
albumin content in blood plasm). Five-level scale was
applied for hair state estimation, according to which
the following categories were emphasised:

- first: bright, shiny hair, no loss and fragility in hairs;

- second: dim hair, without loss and fragility in hairs;

- third: dim, fragile hair, moderately manifested hairs
loss;

- fourth: dim, fragile hair, manifested hairs loss;

- fifth: dim, fragile hair, with manifested hairs loss
and alopecia areata (single and multiple foci).

All measurements were performed thrice: at the
first stage it was done before alcoholisation (intact
animals), at the second one: after finishing an intensive
alcoholisation (prior to intravenous introduction of
cryopreserved ENCs) and at the third: a week after
intravenous injection of cryopreserved ENCs or CPM.

Results and discussion

In order to find out whether an intravenous injection
of cryopreserved ENCs in the chosen doses causes a
negative effect, an additional investigation in animals
of the same sex and age was carried-out. The ENCs
introduction was performed from 107 to 5x107 cells/100 g
of body weight. The dose of introduced cells was
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-TATas — MWepCTh TYCKIas, JOMKasl, HabmonaeTcs
BBIPAYKEHHOE BBINAJICHNUE BOIOC, IPUCY TCTBYET THE3 -
Has aJiorenys (OANHOYHBIE M MHO)KECTBEHHBIE OUar).

Bce u3mepeHus npous3BOAUINCH TPUKABL: HA
MepBOM 3Tale — A0 aJKOTOIM3aluu (MHTAKTHBIE
KHUBOTHBIE ), HA BTOPOM — [T0 OKOHYaHUH HHTCHCUBHOM
AJIKOTOJIM3aLMK — NIEpel BHYTPUBEHHBIM BBEICHUEM
kpuoxoHcepBupoBaHHbIX OHK 1 Ha TpeTheM — cirycTst
HEZIEIII0 II0CIIE BHYTPUBEHHOTO BBEIEHUS KPUOKOHCED-
BupoBanHbIXx OHK mn CKK.

Pe3yAbTatel M 00Cy)xaeHue

Jnst Toro 4ToOBl BBISICHUTH, HE OKa3bIBAEeT JH
HEraTUBHOTO BJIMSHUS BHYTPUBEHHOE BBEJCHUE
kpruokoHcepBupoBanHbIx DHK B BrIOpanHO# Hamu
1103€, OBIITH TOTIOTHUTENHHO UCCIIET0OBAHBI )KUBOTHBIE
TOTO ke Tona u Bo3pacta. Beenenne OHK ocymect-
B ot 107 go 5%107 xierok/100 r maccsl Tena.
Jlo3a BBOAMMBIX KJIETOK yBEIMYUBAIACh C HHTEPBA-
oM B 10 MJIH KIeTOK, 00bEM BBOJUMOW TIPU 3TOM
cycriensun kosiebancs ot 200 go 1000 mki. [Ipore-
nypy BHyTpuBeHHOTO0 BBeAeHHa DHK Bce )xnBOTHBIE
niepenecu xopomio. Habmonenue 3a )KUBOTHBIMU OCY-
LIECTBIUTOCH HA IPOTsKeHnH 12 Henenb. 3a Bech yKa-
3aHHBIH EpUOJ THOETH )KUBOTHBIX, TOBEIEHUYECKUX
HapyLIeHUH, OTKJIOHEHUH B HA0Ope Macchl Tela v coc-
TOSIHUM IIEPCTH He HaOItomanock. B oTBeT Ha BHYTpH-
BeHHOe BBeaenne DHK He oTMmedanock TpoM6000-
pa30BaHMs WM MHBIX HApYLIEHUH PEOJOTHUYECKUX
CBOMCTB KpoBH. TakuM 00pa3om, pe3yabTaThl npeBa-
PHUTENBHOI CEPUN SKCTIEPIMEHTOB CBHETENECTBYIOT
00 OTCYTCTBHH HETaTUBHOTO BIUSHUS BHYTPUBEHHOTO
BBEJEHU KproKoHcepBHpoBaHHbIX DHK.

BHyTpuBeHHOE BBEZICHNE KPUOKOHCEPBUPOBAHHBIX
OHK uenoBeka Ha MOJIENTN XPOHUYECKOTO OTPABIECHUS
AJIKOTOJIEM y CaMOK KPBIC PHUBOANIIO K YIIyYIIEHUIO
KaK OOILIET0 COCTOSHUS OpraHn3Ma, Tak U (pyHKIHO-
HaJbHOTO COCTOSTHUS IIEUYEHHU.

Macca Tena >KMBOTHBIX TMEpe] HadyajaoM ajikoro-
nu3aruu coctarisia 121,1+3,2 ¢ (n=19, puc. 1), moce
pasButus mogemu — 146,8+3,7 r (n=19), a cnycrsa
HEAeNI0 Mmociie BHyTpuBeHHOro BBegeHuss DHK —
190,0+3,8 r (n=9). B aT0 e BpeMs Macca Tejaa KOHT-
ponbHBIX XKUBOTHBIX (n=10), koTopsiM BMecTo DHK
BBommm CKK, cocrapmsina 144,44+4,9 v (P>0,05). Takum
00pa3oM, 10 CPaBHEHHIO C KOHTPOJIEM BHYTPHBEHHOE
BBegeHue DHK mpuBOAMIO K yBETH-YCHUIO MAacCHI
TeJa )KUBOTHHIX B 1,3 pasa.

CocrosiHUE MIEPCTH Y KUBOTHBIX OIICHHBAJIOCH
OJIHOKPATHO, Yepe3 HEAENI0 MOCJIE BHYTPUBEHHOIO
BBeneHus1 KpuokoHcepBupoBanHbix DHK (puc. 2). K
[IePBOM KaTeropuH (IIepCcTh 03 MPU3HAKOB MATOJIOTUH )
OblLIa OTHeceHa OOJbIIasi YacTh KUBOTHBIX B OIBITE
6 u3 9 u H1 oHO U3 10 KMBOTHBIX B KOHTPOJE; KO
BTOPOH (TIEpCTh TyCKIast, 0e3 BBIaICHHS H IOMKOCTH
BoJioc) — 2 u3 9 XKUBOTHBIX B ombiTe U 1 u3 10
JKUBOTHBIX B KOHTPOIIE; K TpeThel KaTreropuu (IepcThb
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increased with 10 million cells interval, at the same
time the volume of introduced suspension varied from
200 to 1000 pl. The procedure of intravenous ENCs
injection was well endured by all animals. They were
observed within 12 weeks. No death, behaviour
disorders, deviations in body weight gain and hair state
were observed within all mentioned period. In response
to an intravenous ENCs injection no thrombogenesis
or other disorders in blood rheologic properties were
noted. Thus, the results of preliminary experiments
testify to the absence of any negative effect of cryo-
preserved ENCs intravenous introduction.

An intravenous injection of cryopreserved human
ENCs in the model of chronic alcohol poisoning in rat
females resulted in the improvement of both general
state of an organism and liver functional state as well.

The body weight of animals before alcoholisation
beginning made 121.1+3.2 g (n=19, Fig. 1) after model
development it was 146.8+£3.7 g (n=19), but a week
after intravenous ENCs injection it was 190.0+3.8 g
(n=9). At the same time the body weight of control
animals (n=10), to those CPM was introduced instead
of ENCs, made 144.4+4.9 g (P>0.05). Thus, in
comparison with the control an intravenous ENCs
injection resulted in 1.3 time increase in animals’ body
weight.
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Puc. 1. I3MeHeHne Macchl Tena )KUBOTHBIX: 1 — NHTAaKTHBIX;
2 — mocie pa3BUTHS MOAETH XPOHHYECKOTO OTPaBICHUS
ajKorojeM; 3 — 4epe3 HEJeNI0 MOCiIe BHYTPUBEHHOIO
BBezieHHs kpruokoHcepBupoBaHHbIX DHK (omsiT — ) nim
CKK (xoHTpOnE — M); 10CTOBEPHBIE OTIIMYHS OTHOCUTEIBEHO
rpymi: [~ HHTaKTHOH, # — KOHTPOJIBHOM.

Fig. 1. Change in animals’ body weight: 1 —intact; 2 — after
model development of chronic alcohol poisoning; 3 —a week
after intravenous injection of cryopreserved ENCs (experi-
mental group — ) or CPM (control — [); statistically sig-
nificant differences in respect of groups: * — intact, # —
control.
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Fig. 2. Animals distribution by categories of hair state. O0—[; - 1;@-1ILE2-1V; B— V.

TYCKJIasl, IOMKasi, yMEPEHHO BBIPAXKEHHOE BBINAICHUE
Bojoc) — 1 u3 9 XKUBOTHBEIX B ombiTe M 4 U3 10
)KUBOTHBIX B KOHTpPOJE; K YeTBEPTONU KaTEeTOpUU
(mrepcth Tyckias, JIOMKasi, BEIpaXXEHHOE BBITIaICHUE
BOJIOC) — HM OJHO U3 9 KUBOTHBIX B OmbITe U 5 U3 10
JKUBOTHBIX B KOHTpOJE; K MATOH (IIepcTh TycKiasd,
JIOMKasi, HaOJI0MaeTCAd BBHIPAKEHHOE BBITAICHUE
BOJIOC, MMPUCYTCTBYET THE3IHAS aJIONELUs) HE ObLIO
OTHECEHO HU OJIHO W3 KHBOTHBIX B 00CHX TpyIINax.
TakuM 00Opa3oM, COCTOSIHME MIEPCTH >XKUBOTHBIX
3KCIEPUMEHTAIBHON TPyNIbl OBLIO 3HAYUTEIBHO
JTYYIIHAM.

Cpenssisi IpoAOHKUTEIFHOCTh T€KCEHATIOBOI0 CHA
’KUBOTHBIX TE€pel HauallOM aJKOTOJIU3allUh COCTaB-
nsna 8,0+0,5 MuH, moclie pa3BUTHUSA MOJAECIU —
28,3+£2,2 muH (n=19, puc. 3), IPOAOIKUTEIHLHOCTD
TFeKCEHAJIOBOro cHa B ombITe (n=9) — 11,4+0,9 muH, B
koHTporne (n=10) — 33,1+1,1 mun (P>0,05). Takum
o0pas3oM, mocie BHyTpuBeHHOTO BBeaeHuss DHK
MIPOJIOJDKUTENBPHOCTh TEKCEHAJTOBOTO CHA YMEHbB-
manach B 2,5 pa3a, y )KHBOTHBIX B KOHTPOJIE OHa
JIOCTOBEPHO HE M3MECHSIIACH.

[IpoTpoMOMHOBOE BpeMs y HHTAKTHBIX JKHBOTHBIX
cocTaBisuio 25,2+0,4 ¢, mocne pa3BUTUS MOJEIH —
51,241,7 ¢ (n=19, puc. 4), y 3KCIepuMEHTaIbHBIX
XKHUBOTHBIX (n=9)—27,7+1,5 ¢, y ’KUBOTHBIX KOHTPOJIb-
Hoi rpynnsl (n=10) — 44,3+1,7 ¢ (P>0,05). [Tocne
BHyTpuBeHHOro BBeneHuss DHK mporpomOnHOBOE
BpeMsI B OIbITE YMEHbIIANOCh B 1,9 pasa, B KOHTpoe —
B 1,2 paza.

Coxepxanue aaT,0yMUHA B TJ1a3Me KPOBU KUBOT-
HBIX (n=19, puc. 5) 10 aJKOTOIM3AIUH COCTABIISIO
2,82+0,1 r/a5, nocne passutus Moaenu —0,98+0,1 /.
Uepes HeAeo TIOCTIe BHYTPUBEHHOTO BBeAeHUS DHK
coJiepKaHue albOyMUHA B IJIa3Me KPOBU KHUBOTHBIX
cocrasmsuio 1,87+0,1 r/mn (n=9), B KOHTpOIBHOU
rpymre (n=10) — 1,25+0,1 r/an (P>0,05). Conepxanue
ans0yMHHa B IJIa3Me KPOBU JKHBOTHBIX 3KCIEPH-
MEHTaJIbHON I'PyNIBl YBEIUYMIOCH B 1,9, KOHTPOIb-
Hoil — B 1,3 pa3za.

Cnenyer OTMETUTh, YTO B OTVIMYUE OT KOHTPOJIA
B 9KCTICpUMEHTAIILHO TPYIINIEe HE 0TMEYaIoCh THOETN
JKUBOTHBIX.
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Hair state in animals was estimated once, a week
after cryopreserved ENCs intravenous introduction
(Fig. 2). To the first category (hair without pathological
signs) we referred the majority of animals in 6 and 9
experiments and none from 10 animals in the control;
2 animals from 9 in the experiment and 1 from 10 in
the control were referred to the second one (dim hair,
without hairs loss and fragility); to the third one (dim,
fragile hair, moderately manifested hairs loss) there
were done 1 from 9 animals in the experiment and 4
from 10 animals in the control; none of 9 animals in
the experiment and 5 of 10 animals in the control were
referred to the fourth category (dim, fragile hair,
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Puc. 3. VI3mMeHEeHNE TPOJOIDKUTEIBHOCTH T€KCEHAIIOBOTO
CHa )KMBOTHBIX: | — MHTaKTHBIX; 2 — IOCJIE Pa3BUTHSI MOJIEIN
XPOHHUYECKOTO OTPABJICHHUS aJIKOTOJIeM; 3 — 4epe3 HeJlellto
M0CJIe BHYTPHUBEHHOT'O BBEACHUS KPUOKOHCEPBUPOBAHHBIX
OHK (omsit —O) mim CKK (koHTpO6 — M); 1OCTOBEPHBIE
OTJIMYMS OTHOCUTENBHO Ipynim: [l — WHTaKkTHOW, # —
KOHTPOJIbHOM.

Fig. 3. Change of hexenal sleep duration of animals: 1 —
intact; 2 — after model development of chronic alcohol poi-
soning; 3 — a week after intravenous injection of
cryopreserved ENCs (experimental group —[J) or CPM (con-
trol — M); statistically significant differences in respect of
groups: * — intact, # — control.
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Puc. 4. 3meHeHne npoTpoMOMHOBOTO BPEMEHHU Yy
JKUBOTHBIX: | — HHTAKTHBIX; 2 — IIOCJI€ PA3BUTUSA MOJCIH
XPOHHYECKOTO OTPABIICHHUS aJIKOTOJIeM; 3 — 4epe3 Hellellto
I1ocjie BHYTPUBEHHOT'O BBEICHUS KPHOKOHCEPBUPOBAHHBIX
OHK (omert — ) mmu CKK (koHTpOIH — M); JOCTOBEPHBIE
OTJIMYMSI OTHOCUTEIBHO TPYII: * — UHTAKTHOH, # —
KOHTPOJIbHOH.

Fig. 4. Change of prothrombin time in animals: 1 — intact;
2 —after model development of chronic alcohol poisoning;
3 — a week after intravenous injection of cryopreserved
ENCs (experimental group — ) or CPM (control — H); sta-
tistically significant differences in respect of groups: * —
intact, # — control.

Taxum 00pazom, BHYTpUBEHHOE BBEICHHE KPHO-
koHcepBupoBaHHBIX DHK MHTAaKTHBIM XKHBOTHBIM HE
OKa3blBae€T BPEJHOTO BO3ACHCTBUS, yIyyllaeT
MokKa3zaTenu OOIIEero COCTOSHUS OpTaHU3Ma H
(YyHKIMOHANBHOTO COCTOSHUA IMEYEHW Ha MOJEIH
XPOHUYECKOTO OTPABIICHHS aJTKOTOJIEM CaMOK KPBIC.

bonee BbIpa)xeHHBIH NPUPOCT Macchl Tela,
OTCYTCTBHE CMEPTHOCTH H JIydllle€ COCTOSHHUE
HIEPCTH Y KUBOTHBIX YKCIIEPUMEHTAIBHON TPYIIITBI
MOXET CBHJIETEIILCTBOBATh 00 YIyUYIIEHUH PabOTHI
OpTaHOB IMUIIEBAPUTEITBHON CHCTEMBI, O TIOBBIIICHUH
3¢ HEKTUBHOCTH META00IMYECKHUX MTPOLIECCOB.

3HauNTENbHOE YMEHBIICHNE TPOAOJKUTENIEHOCTH
TeKCEHAJIOBOT'O CHA Y YKUBOTHBIX MIOCJIE BHY TPHBEHHOT'O
BBeJIcHUs1 KpHoKoHcepBupoBaHHbIX DHK cBunerens-
CTBYET O BOCCTAHOBJIEHMH CKOPOCTH MeTaboIHM3Ma
reKceHasia, KOTOpasi MOXKET CIIY>)KUTb IOKa3arejaeM
JIETOKCUKAITMOHHON (DYHKIIMH TTIEYEHH.

YMeHblIeHIe MPOTPOMOMHOBOTO BpEMEHH 1 Ooliee
BBICOKOE COfiep)KaHue ajahbOyMuHA B IJIa3Me KPOBH
KUBOTHBIX SKCIIEPUMEHTAILHON TPy IPUBOIMT K
OoJiee aKTHBHOMY CHHTE3Y ajb0yMHUHA U criennpuaec-
KHX OENIKOB, CHHTE3UPYEMBIX B IeYcHU. MIMetoTes B
BUJly Takue OeNkH, Kak (puOpuHOreH, mpoTpoMOMH H
apyrue cnenuduueckue OEIKOBBIE NPOAYKTHI,
Y4YacTBYIOIIKE B IIpoliecce CBEPTHIBAHUS KPOBU.

NMPOBJIEMbI
KPUOBMONOIrum
T. 15, 2005, Ne1
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Puc. 5. M3meHenne copepxaHus anbOyMrHa B IU1a3Me KPOBH
JKUBOTHBIX: | — MHTAKTHEIX; 2 — TIOCJIEC Pa3BUTHSA MOICIH
XPOHUYECKOTO OTPABJICHUS aJIKOTOJIEM; 3 — uepe3 HeJellto
M0CJIe BHYTPHUBEHHOT'O BBEACHUS KPHOKOHCEPBUPOBAHHBIX
OHK (omeit — O) mitu CKK (koHTpONE — M); TOCTOBEPHEIC
OTJIMYMSl OTHOCUTENBHO Tpymnm: * — WHTaKTHOM, # —
KOHTPOJIbHOM.

Fig. 5. Change of of albumin content in blood plasm of
animals: 1 —intact; 2 — after model development of chronic
alcohol poisoning; 3 —a week after intravenous injection of
cryopreserved ENCs (experimental group —[J) or CPM (con-
trol — M); statistically significant differences in respect of
groups: * — intact, # — control.

manifested hairs loss), the fifth group (dim, fragile hair,
amanifested hairs loss with alopecia areata) comprised
no animals in both groups. Thus, the hair state of the
animals of experimental group’s was considerably
better.

An average duration of hexenal sleep of animals
before alcoholisation beginning made 8.0+0.5 min, after
model development it was 28.3+2.2 min (n=19, Fig.
3), hexenal sleep duration in the experiment (n=9) was
11.4+0.9 min, and 33.141.1 min in the control (n=10)
(P>0.05). Thus, after ENCs introduction the hexenal
sleep duration reduced in 2.5 times, and did not
statistically and significantly change in the control
animals.

Prothrombin time in intact animals made 25.2+0.4
sec, after the model development it made 51.2+1.7
sec (n=19, Fig. 4), in the experimental animals (n=9) it
made 27.7+1.5 sec, and 44.3%1.7 sec (P>0.05) in those
of the control group (n=10). After intravenous ENCs
introduction a prothrombin time decreased in 1.9 times
in the experiment and in 1.2 times in the control.

Albumin content in blood plasm of animals (n=19,
Fig. 5) before alcoholisation made 2.82+0.1 g/dl, and
0.98+0.1 g/dl after model development. A week after
intravenous ENCs injection the albumin content in blood
plasm of animals made 1.87+0.1 g/dl (n=9), and it was
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Mexanu3m Bozzeiicteuss DHK m3yden HemocTa-
TOYHO W, KaK MPaBUIIO, CBI3BIBAETCS C BBICOKHUM
collep>KaHHeM B AMOPHOHANBHBIX KIIETKaxX OHOJIO-
ruyeckd akTuUBHBIX BemecTB [1]. Ilocnennue,
BEpOSITHO, MOTYT OKa3bIBaTh Kak ClieHH(PHUUECKOE
BO3/IEICTBHE HA OpPTaH, TPOITHOCTHIO K KOTOPOMY OHHU
0051a1a10T, TaK U HecTieu(pUIecKoe CTUMYIUpYIoLIee
BO37IEHCTBUE HA APYTHE OPTaHbl U CUCTEMBI, YITyqIlIas
TEM CaMbIM 00IIIee COCTOSTHHE OpraHU3Ma U CO3/1aBast
OmaronpusATHBIN (OH JJIT MPOTEKAHUS MPOIECCOB
CaHOTEeHe3a.

Hpyrum o0bsicHenneM 3¢ ¢dexTa ot BBenenuss DHK
MOXET OBITh pemapaTuBHOE M CTUMYIHUpPYIOIIEe
prustare Ha LITHC, 94T0 MOXeT MPUBOANTH K OITUMHU3a-
M1 HEHPOTryMOpaIbHOM PEryysiiiy IPyTUX OPraHOB U
CHUCTEM OpraHu3Ma, B MEPBYIO OoYepeab UMMYHHOH
(mpoTekaHue aJKOTOJBHOTO I'elaTuTa) M MUIIeBa-
pUTENBHOM cucTeM (yMEHbIIEHHE NPOHUIAEMOCTH
KUIIEYHOU CTEHKM JJIs SHJOTOKCHHOB M, CIIENO-
BaTEIbHO, TOKCUYECKOTO BO3ICHCTBUS HA IICUYEHB).
Jleuebnoe BoznmeiictBue DHK Moxker OBITH omocpe-
JNOBAaHO Kak HeHpoTpodpuueckumu (akrtopamu,
SIBIISTFOIIUMUCS TTONH(PYHKIIMOHATBHBIMU OEIKOBO-
MEeNTUIHBIMU PETYISTOPaMHU, CIOCOOCTBYIOIINMHU
aKTUBALMU IPYTUX CUCTEM (Hampumep, MMMYHHOH 1
SHIOKPUHHOM), ACSITEIBHOCTh KOTOPBIX TECHEHIITNM
obpazom cesa3ana ¢ [IHC [4,7], Tak u Hemocpen-
CTBEHHBIM ‘‘3aMernatomiuM’ 3¢ dextom, xorna IHK
BCTPaMBAIOTCS B3aMEH MOTHOMIMX KJIETOK MO3Ta H
OepyT Ha ce0s nx pyHKUMH. B oNb3y Takoi TpakTOBKH
CBHUJIETEJILCTBYIOT PabOTHI, OKa3bIBAIOIINE MPOHH-
aeMoCTh reMarosHuedannueckoro Oapbepa ans
OMOJIOTMYECKN aKTHUBHBIX BEIIECTB, a TAKKE KIICTOK,
CIIOCOOHBIX MHUTPHPOBATH Yepe3 IHIOTEIUH B MO3T
[7,8]. Tak, B HegaBuuX ucciemoanmsx Chu K u ap.
[7] ObUTO TIOKAa3aHO, YTO BHYTPHBEHHO BBEIEHHBIC
kpeicaM DOHK dernoBeka criocoOHBI MPOHUKATE Yepe3
rematodHedannueckuit 6apeep u quddepeHu-
pOBaTHCS B pa3INYHBIC THITHI HEPBHBIX KIJIETOK.

Crenyer OTMETUTh, YTO 3TH PE3YJITAThI MOTyYe-
HBI Ha ()OHE TMPOJOIDKAIOIIEroCs NpUEMa aIKOToMs B
MajblX J03aX, TO €CTh 0€3 MOJIHOH aOCTUHEHIINH.
Takum oOpasom, BHyTpuBeHHoe BBeaeHue DHK
MOKET OBITh MCIIOJNB30BAHO AJISl Pa3paOdOTKH HOBBIX
METOJOB JICYCHUSI XPOHUYECKOTO OTPAaBJICHUSA
QJIKOTOJIEM, JIayKe Ha (POHE TPOIOIDKAIOIIETOCS pHEMa
AJIKOTOJISI B MaJIbIX J103aX.

BuiBOADI

BayTpuBeHHOE BBEZICHNE KPUOKOHCEPBUPOBAHHBIX
OHK 4enoBeka MHTaKTHBIM KpbhICaM HE OKa3bIBAET
HEraTUBHOTO BIIUSHUS Ha IOBEACHUE, PEOJIOTHYECKHE
CBOICTBa KpOBH, Maccy Tella U COCTOSIHHE LIEPCTH.
Ha mopenn XpoHHMUYECKOrOo OTpaBIEHMs aJKOTOJIEM
[IOKa3aHo, 4TO BHyTpHBeHHOe BBeneHue DHK
OKa3bIBaeT IMOJIOXHUTEJIbHOE BIMSIHUE Ha oluiee
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1.2540.1 g/dl (P>0.05) in the control group (n=10).
The albumin content in blood plasm of experimental
group’s animals increased in 1.9 and in 1.3 times in the
control group.

Of note is that in contrast to the control no animal
death was observed in the experimental group.

Thus, an intravenous injection of cryopreserved
ENCs to intact animals does not cause a damaging
effect, improves indices of general state of an organism
and liver functional state in the model of chronic alcohol
poisoning in rat females.

More manifested body weight increase, absence
of death and better body hair sate in the experimental
group’s animals can testify to the improvement of
digestive system activity, about increase in metabolic
processes efficiency.

Considerable reduction of hexenal sleep duration
in animals after intravenous injection of cryopreserved
ENC:s testifies to the recovery of hexenal metabolism
rate, which can be the index of liver detoxification
function.

Prothrombin time reduction and higher albumin
content in blood plasm of experimental group’s animals
suggest more active synthesis of albumin and specific
proteins, synthesised in liver. It means such proteins
as fibrinogen, prothrombin and other specific protein
products, participating in coagulation process.

The effect mechanism of ENCs is poorly studied
and, as arule, is related to a high content of biologically
active substances in embryonic cells [1]. The latter
can probably cause both specific effect on the organ,
which they have tropicity to, and a non-specific stimu-
lating effect on other organs and systems, thereby imp-
roving the general state of an organism and creating a
favourable background for sanogenesis processes
course.

Another explanation for the effect of ENCs
introduction can be a reparative and stimulating effect
on CNS, than can result in the optimisation of neuro-
humoral regulation in other organs and systems of an
organism, firstly of immune (alcohol hepatitis proceed-
ing) and digestive systems (decrease in intestinal wall
permeability for endotoxins and, consequently, toxic
effect on liver). Therapeutic effect on ENCs can be
mediated by both neurotrophic factors, being polyfunc-
tional protein-peptide regulators, contributing to other
system activation (for example, immune and endocrine
ones), which activity is tightly related to CNS [4, 7]
and a direct “substituting” effect, where ENCs are
built instead of dead brain cells and take their functions.
The works, proving the blood brain barrier permeability
for biologically active substances, and cells, capable
to migrate through endothelium into brain testify in
favour of such interpretation [7, 8]. Thus, the recent
investigations of Chu K et al. [7] demonstrated that
the intravenously introduced human ENCs to rats were
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COCTOSTHHE OPTaHM3Ma: YBEITUYUBAET MPUPOCT MACCHI
Tejla, YIy4dllaeT COCTOSHUE LIEPCTH; yaydllaeT
(yHKIMOHAIBHOE COCTOSIHHE MEYEHH, YTO MPOsB-
JISIeTCS B yMEHBIIEHUH POTPOMOMHOBOTO BpEMEHH U
MIPOOJKUTETBHOCTH T€KCEHAIOBOT'O CHA, ITOBBIIICHUN
cozepkaHus aabO0yMuHa B ra3Me KpoBu. [Ipumene-
nue OHK moxer aBUTHCS OCHOBOH U1 pa3paboTKu
HOBBIX METO/IOB JIEYEHUSI XPOHUUYECKOTO OTPABIICHUS
AJIKOTOJIEM.
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capable to penetrate through a blood brain barrier and
be differentiated into various types of neural cells.

It should be noted that these results were obtained
at the background of continued alcohol intake in small
doses, i.e. without complete abstinence. Thus, an
intravenous ENCs injection can be used for develop-
ment of new methods for chronic alcohol poisoning
treatment even at the background of continued alcohol
intake in small doses.

Conclusions

Intravenous injection of cryopreserved human
ENCs to intact rats does not cause a negative effect
on the behaviour, rheologic blood properties, body
weight and hair state. On the model of chronic
poisoning with alcohol there was shown that intra-
venous ENCs introduction affects positively general
state of an organism: increases the body weight growth,
improves hair state; improves liver functional state, that
manifests in a reduction of prothrombin time and
hexenal sleep duration, albumin increase in blood plasm.
ENCs application can be the base for new methods
development in chronic alcohol poisoning treatment.
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