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Tokcuyeckoe MopaKeHUe IEYCHH MOXKET ObITh BBI3-
BaHO BJIMSTHUEM Pa3INYHbBIX (JaKTOPOB, B YaCTHOCTH HEpa-
LMOHAJBHBIM pUMEHEeHHeM (apmaxorepanuu [4, 7, 9].
CeromHs CymecTByeT HEOOX0JUMOCTh TIOMCKa TeraTo-
MPOTEKTOPOB, aKTUBHOE HAYaji0 KOTOPHIX MO CBOEMY
JICCTBHUIO OBLIO OB MAKCUMAJTBHO OJIM3KUM K JCHCTBUIO
€CTEeCTBEHHBIX PETyIsATOPOB. B KauecTBe Takoro mnperna-
para MOKHO pPacCMaTpPHBATh CHIBOPOTKY IUIAIICHTAPHON
kpoBu uenoBeka (CITKY), kotopast COmep:KUT OHOJI0-
THYCCKH aKTHBHBIC KOMITOHEHTHI, TOKA3aBIIHE BEICOKYIO
KIMHAYIECKYIO (P (PEKTHBHOCTD MPH IIHPOKOM CIIEKTpPE
naroJyioruii [5, 6]. [IpuHuMast BO BHUMaHUE BbIIIECKA-
3aHHOE, MOKHO IIPENOI0KUTH, uTo npumenenue CITKY
MOJKET OKa3aTbCs 3P (HEKTUBHBIM TS TPODHUTAKTHKH 1/
WJIM JICYSHUsI TOKCUUECKOTO MOopakeHus meueHu. [Ipume-
Henune CIIKY B knmuHHKEe BO3MOXKHO Ojaromapsi coBpe-
MEHHBIM KpHOOHMOTEXHOJOTUAM, KOTOPBIE MO3BOJSIOT
COXPaHNTh YHUKAJIBHEIA COCTaB CHIBOPOTKH, IPOBOANTH
MTOJTHOIICHHOE TCCTUPOBAHNE HA OTCYTCTBUE WHPEKITHI
1 CO37aBaTh e¢ HeoOXOMUMBIH 3arac.

st ucnonp3oBanmst CITKY B kagecTBe remaromnpo-
TEKTOpa 00JIee ONTUMATIBHBIM MOYKET OBbITh METO/I ITYJTHPO-
BaHUsI (CMEIIMBAHUSL), TOCKOJIBbKY ATOT IIPUEM MO3BOJISIET
3HAYUTENILHO COKPATUTh PACXO/bI HA TECTUPOBaHUE OMO-
0€301acHOCTH TOTOBOTO MPOAYKTA M CTAaHJaPTU3UPOBATh
ero coctas. [Ipu 3ToM HeoOXoAMMa TrapaHTHsI TOTO, YTO
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Toxic hepatic injury can be caused by the influence
of variousfactors, in particular anirrational use of phar-
macotherapy [1, 8, 9]. Nowadays there is a need of he-
patoprotectors, which acting agent would be close to
natural regulators. The human cord blood serum (HCBS)
contains biologically active components, demonstrates
ahighclinical efficiency for awide range of pathologies,
and can be potential candidate for such a medical pro-
duct [3, 6]. In view of the above mentioned, it can be
assumed that the use of HCBS can be effectivein preven-
ting and/or treating a toxic hepatic damage. The use of
HCBSinclinicispossible dueto contemporary cryobio-
logical techniques, which allow the preservation of the
unique composition of the serum, its throughout scree-
ning for the absence of infections, aswell asfor making
its stocks.

To use HCBS as a hepatoprotector, the method of
pooling the individual samples together can be more
optimal comparing to application of separate specimens,
since it allows a significant reduction of the costs for
testing the biosafety of the ready-to-use product and
standardizing its composition. At the sametime, thereis
aneed to test the pooled product to ascertain that it will
have the same effect as that derived from one source.

The purpose of thiswork wasto investigate the effect

of cryopreserved human cord blood serum from one
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CMEIIaHHBIA mpenapaT OyleT OKa3hlBaTh TaKOe XKe
JIefiCTBUE, KaK 1 TIOJTyYEHHBIN OT OJTHOM POKEHUIIBI.
Iensio HacTosMIeH pabOTHl OBLIO HCCIEIOBAHHE
OMOJIOTUYECKOTO JEHCTBUS KPUOKOHCEPBUPOBAHHOM
MOHO- U ITyJIMPOBAHHOM CHIBOPOTKH IUTALIEHTAPHOM KPOBH
YeJIOBEKa Ha MOJIEJIM TOKCUYECKOTO TelaTHuTa.

OKCIEpUMEHTHI BBITIOIHSUIIN Ha TIOJIOBO3PEIBIX KPbI-
cax-camiax JmHUU Bucrtap maccoit 250-300 r. Uc-
CJIeIOBAaHUS TIPOBOMIIN B COOTBETCTBHH C 3aKOHOM YK-
pauHbl «O 3alIMTe KUBOTHBIX OT KECTOKOTO oOpalie-
uus» (Ne 3447-1V ot 21.02.2006 r.) ipu cobroaeHun
TpeboBanuii Komurera mo 6uostuke MucTUTyTa Mpoo-
neM Kpuobuosioruu u kpuomeauuuusl HAH Ykpaunst,
COIVIACOBAHHBIX C MOJOKEHUsIMH «EBporenckoil KoH-
BEHLMU O 3alIUTE NMO3BOHOYHBIX UBOTHBIX, UCIOJb-
3YEMBIX JJIsi OKCIIEPUMEHTAIBHBIX W JIPYTUX HAyYHBIX
nenei» (Ctpacoypr, 1986).

B pabote mcronp3oBanu J1Ba BUIa Mpernapara Ha
OCHOBE KPHOKOHCEPBUPOBAHHOW CHIBOPOTKHU TLIAICH-
TapHON KPOBH, NIEPBBII COIEPKal CHIBOPOTKY, B3STYIO
ot onHoii poxenuus! (KCIIKUm), a Bropoii — mynupo-
BaHHYIO CEIBOPOTKY ILTarieHTapHoi KpoBu 10 poxxeHuI]
(xCTIKYm), moay4eHHbIe MO0 UX HH)OPMHUPOBAHHOMY
COIVIACHIO.

Tokcuyeckoe MopakeHHE MEYCHH y KPBIC MOje-
JUPOBAIM BBEJCHUEM PEI 0OS TeTpAlUKINHA B 03¢
500 mr/xr B Teyenune 5 cyTok ¢ uaTepsaaoMm 24 1. Kpuo-
koHcepsupoBanHbie CITKUwm n CITKYn BBOIUIU KpPBI-
caM B TeUeHHE 5 CyTOK ¢ MHTepBanoM 24 4 BHYTpU-
MbIedHo B fo3e 0,1 MuI/Kr 3a 4ac 1O MHBEKLUU TET-
panukianHa. KpruoKoHCEpBUPOBaHKUE OCYIIECTBISIN
cornacHo onyonukoBanHoi metoauke [8]. Jlo3b1 BBOIH-
MBIX TIPENapaToB PAaCCUUTHIBAIH 10 METOMY, OIHCAaH-
Homy O.B. Credanossivm [3].

OKCIIEpUMEHTAIBHBIX JKUBOTHBIX PACIPEICIIIIN Ha
crrenyrorye rpyms mo 10 B kaxoi: 1 — uHTaKTHAs; 2 —
BBEIICHUE CYCIICH3HUU TETPAIIMKINHA; 3 — BBE/ICHHE CyC-
nier3uu Terparmkiraa u KCITKUm; 4 —BBeeHue cycrieH-
3un TerpanukiuHa u KCITKYn.

J1J15 TUCTONIOTMUYECKOT0 aHaJk3a napadUHOBBIE CPE3bI
TKaHU MEYCHU TOJIIUHON 4—6 MKM OKpaIIHBaIi remMa-
TOKCHJIMHOM M 03MHOM M M3y4aJld C TIOMOIIBIO MHUK-
pockoma «XSP-139 TP» («JINOEC», Kurait) [1]. Cra-
TUCTUYECKYIO 00pabOTKY SKCIIEPUMEHTAIBHBIX JaHHBIX
OCYIIECTBIISIIIN, UCTIONB3Yys KpuTepuit Manua-YuTHN 1
nakeT nporpamm «Excel» («Microsoft», CILA) [2].

Mukpockonuyeckoe HccieloBaHUe IIPErnapaToB
HIEYEHH JKUBOTHBIX IPyMIIb! 2 (110 CPAaBHEHHIO C KHBOT-
HbiMH Tpynibl 1 (prcyHOK, A)) BBISBUIIO HapylIeHHEe
TMIEYeHOYHON TKaHH — OTCYTCTBHE HCTHHHBIX JIOJIEK IIeUEeHH
€0 ¢J1a00 BBIPAKEHHBIMH COCANHUTEIbHOTKAHHBIMH TSI~
JKaMH 1 ITPaBHIIbHOM OpraHu3aliy cuycou108. Ha0umro-
JIaTNCh TPU3HAKH MOPTATbHON THIEPTEH3UH, MPOSB-
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source versus the pooled sample on structure of liver in
animals with toxic hepatitis.

The experimentswere performed in 250-300 g mature
Wistar male rats. The investigations were carried out in
accordance with the Law of Ukraine On the Protection
of Animals Against Cruelty (Ne 3447-1V, dated of Feb-
ruary 21, 2006), and meeting the requirements of the
Bioethics Committee of the Institute for Problems of
Cryobiology and Cryomedicine of the National Aca-
demy of Sciences of Ukraine, agreed with the statements
of the European Convention on the Protection of Verteb-
rate Animals Used for Experimental and Other Scientific
Purposes (Strasbourg, 1986).

Two types of the product based on cryopreserved
cord blood serum were used in the research, the first
contained the serum derived from one woman in labor
(cHCBSm, i. e. mono product) and the second included
the specimens of cord blood serum of 10 women in
labors (cHCBSp, i. e. pooled product), al obtained with
their informed consent.

Toxic liver injury in rats was simulated by per os
administration of tetracycline at a dose of 500 mg/kg for
5 days with 24 hours' intervals. Cryopreserved HCBSm
and HCBSp were administered to rats for 5 days at
an interval of 24 hours intramuscularly at a dose of
0.1 ml/kg, and in one hour prior to the tetracycline in-
jection. Cryopreservation was performed according
to the previously published procedure [2]. The doses
of the medical products administered to the animals
were calculated according to the method described by
0O.V. Stefanov [7].

Experimental animalsweredivided into thefollowing
groups of 10 in each: group 1 —intact; 2—administration
of tetracycline suspension; 3—administration of tetracy-
cline suspension and cHCBSm; 4 — administration of
tetracycline suspension and cHCBSp.

For histological analysisthe 4-6 micron-thick paraffin
sections of liver tissue were stained with hematoxylin
and eosin and studied using the X SP-139 TP microscope
(INOEC, China) [4]. The experimental datawere statisti-
cally processed with the Mann-Whitney criterion and
the Excel software (Microsoft, USA) [5].

Microscopic examination of liver preparations of
group 2 (if compared with group 1 animals (Figure A))
animals revealed a disordered hepatic tissue, i. e. the
absence of true lobules of liver with poorly expressed
connective tissue bands and correct orga-nization of
sinusoids. There were the signs of portal hypertension,
manifested by venous congestion. The specimens con-
tained hepatocytes with degenerative and regenerative
changes, aswell as bile ducts and capillariesfilled with
bile, formed bile cylinders, which can be regarded as a
sign of cholestasis (Figure B).
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JISTIOLIMECS] BEHO3HBIM 3aCToeM. B mpenapare BcTpedanuch
TeraTONUTHI C JAeTeHePaTUBHBIMU M PereHepaTHBHBIMU
N3MEHEHHSIMH, A TAKOKe KETIHBIE MPOTOKH U KaIIMILIAPHI,
3aII0JTHEHHBIE XKETYbI0 C 00pa30BaHUEM JKEITIHBIX IIH-
JMHJPOB, YTO MOKHO PAcICHUBATh KaK MPU3HAK XOJIec-
tas3a (pucyHok, B).

B mpenaparax me4yeHn JICUCHHBIX XKHUBOTHBIX TPYTI-
el 3 XapakTep MaTOMOP(OIOTHUECKUX H3MCHCHHH
ObUT MCHEEe BBIpaXKEH, uyeM B rpymmne 2. boibImHcTBO
TeNaToIMTOB ObUTH OIMHAKOBBIX PA3MEPOB C XOPOIIIO KOH-

In liver preparations of the treated animals of
group 3, the nature of pathomorphological changes
was less pronounced than in group 2. Hepatocytes in
most cases were of the same size with well-contoured
nuclei. Quite often there were found binuclear hepa-
tocytes, that evidenced to liver parenchyma regene-
ration. The hepatocytes had no dystrophic changes (Fi-
gure C).

A microscopic examination of the liver of group 4
animals revealed the clear signs of normalization of the

Me4veHb KpbiCbl. A — MHTAKTHOE XMBOTHOe (rpynna 1); B — nocne BBeaeHusa TeTpauuknuHa (rpynna 2). MNMapeHxuma ¢
HapyLUEHHOW apXMTEKTOHUKOW; MPOCBETbI ANNaTUPOBaHHbIX LIeHTPanbHbIX BEH 3anofHEHbl KPOBbIO; XKenyHble NPOTOKN
M Kanunnspbl 3anoSiHEHbI XeN4Ybio; renaTounTbl Ha pasHbiX CTagusx MUTOTMYECKoro aenexus; C — nocne ogHoBpe-
MeHHOro BeefeHus TeTpaunknmHa u KCIMKYm (rpynna 3). HeperynspHoe TpabekynspHoe CTpoeHue NeYeHOYHOW TKaHu;
HepaBHOMEPHOEe pacLuMpeHne KanunnsapoB CUHYCOWAHOro TWNa; ABYsAEepHble renaTounTbl Kak Npu3Hak pereHepauum
TKaHn neveHn; D — nocne ogHOBPEMEHHOro BBeAeHNs TeTpaumknmHa n KCINKYn (rpynna 4). ®opmupoBaHve pagnanb-
HOro pacnornoXeHUs Ne4YeHOYHbIX Ganok BOKPYr LEeHTpanbHbIX BEH; NpaBuibHasi OpraHvM3aunst CUHYCOMAHbIX Kanun-
NAPOB; renaTouuTbl C KPYNHbIMK S4pamMu (4acTo ¢ ABYMS) M XOPOLLUO OKpalleHHOW uutonnasmon. Okpacka remaTok-
CUITMHOM M 303UHOM.

Rat'’s liver. A — intact animal (group 1); B — after tetracycline administration (group 2). Parenchyma with impaired archi-
tecture; the lumens of dilated central veins were filled with blood; bile ducts and capillaries were bile filled; hepatocytes
at different stages of mitotic division; C — after simultaneous administration of tetracycline and cHCBSm (group 3).
Ir-regular trabecular structure of hepatic tissue; uneven expansion of capillaries of sinusoidal type; binuclear hepato-
cytes — as a sign of liver tissue regeneration; D — after simultaneous administration of tetracycline and cHCBSp
(group 4). Formation of the radial location of hepatic beams around the central veins; correct organization of sinusoidal
capillaries; hepatocytes with large nuclei (often with two) and well-colored cytoplasm. Staining with hematoxylin and
eosin.
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TYPUPOBAaHHBIMH sIpaMH. J|0BOJIEHO HacTo BCTpeda-
JIMCH JIBYSIJICPHBIC T€MATOUUTHI, YTO SIBISLIOCH MPHU3HA-
KOM pereHepaluy MapeHXHMbI [Ie4eHd. B remarormrax
IUCTpoUUECKUEe U3MEHEHUSI HE BBIBILIUCH (pHCY-
HOK, C).

HpI/I MHUKPOCKOTINYCCKOM HCCICAOBaAHUU TIEYCHU
JKUBOTHBIX T'PYNIbL 4 ObBIIM BBISBIEHBI SIBHBIE nmpus-
HaKW HOpMaJIU3alluu CTPOCHUA IIEUYCHOYHON TKaHU.
MpaBujibHasl OpraHu3alnsd NEYCHOYHBIX HOJICK, YBCIIN-
YCHUE YrCJia CUHYCOMUI0B U YMEPCHHO JUIIATUPOBAHHBIX
COCYJIOB BEHO3HOI'O THIIA, PETYSIPHOE TPabOeKyJIsip-
HOE CTPOCHHE MApEeHXHMMbI MIEUYCHHU 3a CYeT 00pa3oBa-
HUsl TpabeKya U3 MaccOBO MPOJU(DEPUPYIOMIUX Ie-
[aTOILMTOB, a TAK)KE MPaBHUJIbHAS OPraHU3aIUs KaIui-
JSIPOB CHHYCOMIHOTO THIIA. B meueHOuHbIX TpabeKkyiax
HaOJFOIATMCh TEMATOLUTHI C XOPOIIO OKpAIIHBAOLIEHCs
[UTOIIA3MOM U KPYMHBIMU (4aCTO C IBYMsI) SIAPAMH
(pucynok, D).

CuHycou/IbI OBUTH YMEPEHHO PACIIMPEHBI, JIUITOLUTHI
(ketku WT0), CrIOCOOHBIE CHHTE3UPOBATh KOJIJIATCH, B
MEePUCUHYCOUJAIEHOM NPOCTPAHCTBE HE OOHAPYIKH-
Bayuch. [Ipn3Haky mopTanbHON T'MNEPTEH3UH MTPOSIBIIS-
JIMCh YMEPEHHOU AMJIaTaIlel IIEHTPaIbHBIX BEH U apTe-
pHii MOPTaNbHBIX TPAKTOB. He3HAUMTENbHO AUIATHPO-
BaHHBIC IICHTPAJIbHBIC BEHbI ObLIN OOJIbIICH YaCThIO CO
CBOOOJIHBIM TIPOCBETOM.

Takum 006pa3oM, pe3ynbTaThl IPOBEICHHBIX THCTONIO-
TUYECKUX HCCIIEIOBAHUI MO3BOJIWIN CIIENATh BBIBOJ
00 oxgHoHanpaBiaeHHOCTH 3P dexToB BiausHug KCITKUm
u KCITKYm Ha reYeHb )KUBOTHBIX C TETPAIMKIMHOBON
HMHTOKCUKAIIMEN, HO C PA3HOU CTETIEHBIO BBIPAKEHHOCTH
UX MOJOXKHUTEIbHOro aeiicTBust. O4eBUAHO, UTO BBEE-
Hue kak KCITKYm, Tak u k CITKYn criocobcTBYeT HOpMa-
JW3alMKA CTPOSHUS TICYCHOYHONW TKAaHU 32 CUET MHTEH-
cu(UKaIIU penapaTUBHBIX MPOIIECCOB B MapeHXUME
nopaxeHHOU neyenu. IIpu 3ToM BoccTaHOBIIEHHE HOP-
MaJIbHOM CTPYKTYpBI U IIPABUJIBHOM OpraHu3anuu Ka-
MIIIPOB CHHYCOMJIHOTO THIIA CIIOCOOCTBYIOT BO300-
HOBJICHHIO HEOOXOMUMBIX CBsI3€H C BOPOTHBIM KPOBO-
oOpalieHreM, a UMEHHO: BOCCTAHOBIICHUIO COCYIHCTOTO
pyciia re4eHu Npu ee TeTPauKINHOBON HHTOKCHKAIIUH.
OTnuuust B MOPQOIIOTHIECKON KapTUHE TKAHW ITCUCHH
ripu aevictBun KCITKYUM 3aximroganvch B 4aCTHYHO H3Me-
HEHHOM TpaOeKyISIPHOM CTPOCHUH NCICHOTHON TKaHU
1 HEyMNOpsIOUYEHHON OpraHu3aluy KalwIsipoB CHHY-
COMJTHOTO THIIA C HEPABHOMEPHO PAaCIIMPEHHBIM ITPOCBE-
ToM. Tak, pacnpe/esieHne CoCy10B B TapEHXUME NIEYEeHU
B 000oux cinyuasx nocie BeeaeHus KCITKYm u kCITKYn
ObUTO OIU3KUM K HOPMAJIbHOMY.

[TonydyeHHbIE pe3yabTaThl MO3BOJSIIOT PEKOMEH-
nosarb KCIIKYnr B kxayecTBe BBICOKOAKTHUBHOTO Tella-
TOIIPOTEKTOPA, OHAKO N3yUCHHE MEXaHU3MOB ee Omo-
JIOTHYECKOTO JICHCTBUS TpeOyeT AalTbHEHIIETo UCCie10-
BaHUsL.
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hepatic tissue structure, i. e. the proper organization of
hepatic lobules, an increase in the number of sinusoids
and moderately dilated venous vessels, a regular tra-
becular structure of the liver parenchyma due to the
formation of trabecul ae of massively proliferating hepa-
tocytes, and the proper organization of sinusoidal type
capillaries. Hepatic trabeculae contained the hepato-
cytes with a well-colored cytoplasm and large (often
with two) nuclei (Figure D).

The sinusoids were moderately dilated, perisinu-
soidal space had no lipocytes (Ito-cells) capable of syn-
thesizing collagen. Signs of portal hypertension were
manifested by moderate dilatation of the central veins
and arteries of portal tracts. The central veinsweredightly
dilated and mostly had free lumen.

Thus, the results of the histological studies allowed
to conclude that the effects of cHCBSm and cHCBSp
on the liver of animals with tetracycline intoxication
were unidirectional, but with various degree of positive
action. Itisobviousthat theintroduction of both cHCBSm
and cHCBSp contributed to the normalization of the
structure of hepatic tissue due to an intensification of
reparative processes in parenchyma of the affected
liver. At the same time, restoration of the normal struc-
ture and proper organization of the sinusoidal capil-
laries promoted the renewal of the necessary bonds
withtheportal circulation, i. e. restoration of the vascular
bed of liver during its tetracycline intoxication. Diffe-
rences in the morphological pattern of liver tissue under
the effect of cHCBSm consisted of a partially atered
trabecular structure of the hepatic tissue and a disor-
dered organization of sinusoidal capillaries with an
unevenly enlarged lumen. Thus, the distribution of blood
vesselsin liver parenchymain both cases after the admi-
nistration of cHCBSm and cHCBSp was close to the
norm.

The findings alow to recommend the application of
cHCBSp as a highly active hepatoprotector, but the
mechanisms of its biological action requires further
investigations.
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