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Tokcruyeckoe MmopaKeHUe IEYCHH MOXKET ObITh BBI3-
BaHO BJIMSTHUEM Pa3IUYHbBIX ()aKTOPOB, B YaCTHOCTH Hepa-
LMOHAJBHBIM pUMEHEeHHeM (apmaxorepanuu [4, 7, 9].
CeromHs CymecTByeT HEOOX0JUMOCTh TIOMCKa Teraro-
MPOTEKTOPOB, aKTUBHOE HAYaj0 KOTOPHIX MO CBOEMY
JICCTBHUIO OBLIO OBl MAKCUMAJTBHO OJIM3KUM K JCHCTBUIO
€CTECTBEHHBIX PETYyIsATOPOB. B KauecTBe Takoro mnperna-
pata MOKHO pacCMaTpPHBATh CHIBOPOTKY IUIAIICHTAPHOU
kpoBu uenoBeka (CITKY), kotopast Comep:KUT OHOJI0-
THYCCKH aKTHBHBIC KOMITOHEHTBHI, TOKA3aBIIIHE BEICOKYIO
KIMHAYIECKYIO (P PEKTHBHOCTE MIPH IIMPOKOM CIIEKTpPE
naroJyioruii [5, 6]. [IpuHuMas BO BHUMaHUE BbIIIECKA-
3aHHOE, MOKHO ITPENOIO0KUTS, uTo npumenenue CITKY
MOJKeT OKa3aTbCs 3P (HEKTUBHBIM TS TPODHUTAKTHKH 1/
WJIM JICYSHHUS] TOKCUUECKOTO MOopakeHus meueHu. [Ipume-
Henune CIIKY B knuHHMKe BO3MOXKHO Onaromapsi coBpe-
MEHHBIM KpHOOHOTEXHOJOTHUAM, KOTOPBIE MO3BOJSIOT
COXPaHUTh YHUKAJIBHBIA COCTaB CHIBOPOTKH, IPOBOANTH
MTOJTHOIICHHOE TECTUPOBAHNE HA OTCYTCTBUE WHPEKITHN
1 CO37aBaTh e¢ HeoOXOMUMBIH 3arac.

Jost ucnonp3oBanmst CITKY B kagecTBe remaromnpo-
TEeKTOpa OoJiee ONTHMAaIBHBIM MOYKET OBITh METOJ ITYJIAPO-
BaHUsI (CMEIIMBAHUSL), TOCKOJIBKY STOT IIPUEM MO3BOJISIET
3HAYUTEIILHO COKPATUTh PACXOJIbI HA TECTUPOBaHUE OMO-
0€3011aCHOCTH FTOTOBOTO MPOAYKTA M CTAaHJAPTH3UPOBATh
ero coctas. [Ipu 3ToM HeoOXoAMMa TapaHTHS 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 medica 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 alow 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 alows 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 OKa3blBaTh TaKOe XKe
JIefiCTBUE, KaK M IIOJTyYEHHBIN OT OJTHOM POKEHUIIBI.
Lenpio HacTosmIel pabOTHl OBLIO HCCIEAOBAHHE
OMOJIOTUYECKOTO JEeHCTBUS KPUOKOHCEPBUPOBAHHOM
MOHO- Y ITyJIMPOBAHHOM CHIBOPOTKH IUTALIEHTAPHON KPOBH
YeJI0BEKa Ha MOJIEJIM TOKCUYECKOTO TelaTuTa.

DOKCIEPUMEHTHI BBITIOTHSUIN Ha TIOJIOBO3PEIBIX KPbI-
cax-camiax JuHUU Bucrtap maccoit 250-300 r. Uc-
CJIeIOBAaHUS TIPOBOMIIN B COOTBETCTBHH C 3aKOHOM YK-
pauHbl «O 3alIMTe KUBOTHBIX OT KECTOKOTrO oOpalie-
aus» (Ne 3447-1V ot 21.02.2006 r.) npu cobmroneHun
TpeboBanuii Komurera nmo 6uostuke MucTUTyTa Mpoo-
neM Kpuobuosioruu u kpuomeauuuusl HAH Ykpaunst,
COIVIACOBAHHBIX C MOJOKEHMsIMH «EBporerickoil KoH-
BEHILMU O 3aIIMTE NMO3BOHOYHBIX XUBOTHBIX, UCIOJb-
3YEMBIX ISl OKCIIEPUMEHTAIBHBIX U JIPYTUX Hay4HBIX
nenei» (Crpacoypr, 1986).

B pabore mcrnonp3oBanu Ba BUIa Npernapara Ha
OCHOBE KPHUOKOHCEPBUPOBAHHOW CHIBOPOTKHU TLIAICH-
TapHON KPOBH, NIEPBBIN COIEPKa CHIBOPOTKY, B3STYIO
ot onHoii poxenunsl (KCIIKUm), a Bropoii — mynupo-
BaHHYIO CEIBOPOTKY IUTarieHTapHoi kpoBu 10 poxxeHuUI]
(xCTIKYm), mony4eHHbIe M0 UX HH(OOPMHUPOBAHHOMY
COIVIACHIO.

Tokcuyeckoe MopakeHHE MEYCHH y KPBIC MOje-
JTUPOBAIIM BBEICHUEM per oS TETPALUKINHA B 03¢
500 mr/xr B Tegenne 5 cytox ¢ uaTepagom 24 u. Kpuo-
koHcepBupoBanHble CITKUm n CITKYn BBOIMUIN KpPBI-
caM B TeUeHHE 5 CyTOK ¢ MHTepBanoMm 24 4 BHYTpHU-
MbIedHo B fo3e 0,1 MuI/Kr 3a 4ac 1O MHBEKLHUU TET-
pauukinuHa. KproKOHCEpBUpPOBAHUE OCYIIECTBISIN
COIIacHO omy0nukoBaHHON Metouke [8]. Jlo3bl BBOANU-
MBIX TpENapaToB PacCUUTHIBAIH II0 METOXY, OIMHCAaH-
nomy O.B. Credanossim [3].

DKCIepPUMEHTAIBHBIX KUBOTHBIX PACIPEACIIIIN Ha
cnenytore rpymis! mo 10 B kaxoit: 1 — uaTakTHAS; 2 —
BBEJICHUE CYCIICH3HUH TETPAINKIINHA; 3 — BBEACHHUE CyC-
rien3uu rerpanukinaa u KCITKUwm; 4 —BBenenue cycren-
3uu TerpauukirHa u KCITKYm.

J1J15 THCTONOTMYECKOTO aHaJi3a MapadHHOBBIE CPE3bI
TKaHU MEYCHU TOJIIMHON 4—6 MKM OKpalIMBaly reMa-
TOKCWJIMHOM U D03MHOM M M3Yy4alld C MOMOIIBI0 MUK-
pockora «XSP-139 TP» («INOEC», Kuraii) [1]. Cra-
TUCTHYECKYIO 00pa0OTKY SKCIIEPUMEHTAIbHBIX JAHHBIX
OCYIIECTBIIIIN, UCIIONB3YS KpUTepuii MaHHa-YUTHU U
naket nporpamm «Excel» («Microsoft», CILA) [2].

MUKpPOCKOTIHYECKOE HCCIe0BAHIE TPENapaTosn
MeYeHN )KUBOTHBIX TPYTIE! 2 (10 CPABHEHHIO C )KHBOT-
HeIMA Tpymbl 1 (prcyHOK, A)) BBISIBUIO HapyIICHUE
MEUCHOYHOW TKAHH —OTCYTCTBUE HCTHHHBIX JIOJICK [IEUCHH
€0 ¢11ab0 BBIPAKCHHBIMH COCANHUTEILHOTKAHHBIMU TSI~
JKaMH U TPABHJIbHOM OpraHu3alui cuiycou108. Habio-
JaUCh MPU3HAKH MOPTAIBHON THIEPTCH3MUH, MPOSIB-
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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
TeraTONMUTHI C JAeTeHePaTHBHBIMHU U PereHepaTHBHBIMU
N3MEHEHHSIMH, A TAKOKe KETIHBIE IPOTOKH U KaIIMIIISPHI,
3aII0JHEHHBIE JKEIYbI0 ¢ 00PA30BaHUEM JKEITUHBIX LU-
JIMHAPOB, YTO MOXHO PACcLEHNBATh KaK IPU3HAK X0JIeC-
tasza (pucyHoK, B).

B mpenaparax me4yeHn JICUCHHBIX KUBOTHBIX TPYI-
bl 3 XapakTep HaToOMOP(OIOTHIECKUX H3MCHCHHH
ObUT MCHEE 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

MeyeHb KpbiCbl. A — MHTAKTHOE XMBOTHOe (rpynna 1); B — nocne BBefeHus teTpauuknuHa (rpynna 2). NapeHxuma ¢
HapyLUEHHOW apXUTEKTOHWKOW; MPOCBETbI ANNATUPOBAHHBLIX LLEHTParnbHbIX BEH 3aMOSIHEHbI KPOBBLIO; XEMNMYHbIE MPOTOKM
W Kanunnsipbl 3anofiHEHbl XXeNYblo; renaTtounTbl HA pasHblX CTagusx MUTOTUYECKOro aeneHusi; C — nocne ofHoBpe-
MEeHHOro BBeAeHust TeTpaunknmHa n KCINKYm (rpynna 3). HeperynsipHoe TpabekynsipHoe CTpOeHMNe NeYEeHOUYHOM TKaHW;
HepaBHOMEPHOE pacCLUMPEHUE KaNUMNSAPOB CUHYCOUAHOrO TWna; ABYsiAepHbIE renatouuTbl Kak Npu3Hak pereHepauum
TKaHW neyeHun; D — nocne ogHOBPEMEHHOro BBeAeHus TeTpaunknmHa n kCIrNK4Yn (rpynna 4). dopmmpoBaHne pagunanb-
HOro PacnonoXeHUsi NeYEeHOYHbIX 6anok BOKPYr LieHTparbHbIX BEH; NpaBuiibHas opraHM3auunsi CUHYCOUAHbIX Kanwr-
NSPOB; renaTtouuTbl C KPYNHbIMU sapaMy (4acTo C ABYMS) U XOPOLLO OKpalleHHOW uuTonnasmoi. 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 sIpaMu. J|0BOJIEHO HacTo BCTpeya-
JIMCH JIBYSIJICPHBIC T€MATOLHUTHI, YTO SIBJSLIOCH MPU3HA-
KOM pereHepaluy MapeHX|Mbl [IeYeHd. B remarormrax
IuCcTpodUUECKUe U3MCHEHUS] HE BBISBILIUCH (pHCY-
HOK, C).

HpI/I MHUKPOCKOTIMYCCKOM HCCIICNOBAHUU TTEYCHU
JKUBOTHBIX T'PYNIbL 4 ObIIM BBISBIEHBI SIBHBIE nmpus-
HaKu HOpMaJIU3alluu CTPOCHUA IIEUYCHOYHON TKaHU.
MpaBuJibHasl OpraHu3alsd NEYCHOYHBIX HOJICK, YBCIIN-
YCHUE Y1 CJla CUHYCOMUI0B U YMCPCHHO JUIIATUPOBAHHBIX
COCYJIOB BEHO3HOIO THIIA, PETYSIPHOE TPabeKyJsip-
HOE CTPOCHHE MApeHXHMbI [IEUYCHHU 3a CYeT 00pa3oBa-
HUsl TpabeKya U3 MaccoBO MPOJU(BEPUPYIOIIUX Te-
[aTOILMTOB, & TAK)KE MPaBHUJIbHAS OPraHU3aIUs KaIui-
JSIPOB CHHYCOMIHOTO THIIA. B meueHOuHbIX TpabeKkyiax
HAOFOAINCH FeNATOLUTHI C XOPOIIIO OKPAITHBAOIICHCS
[UTOIIA3MOM U KPYMHBIMU (4aCTO C IBYMSI) SIAPAMH
(pucynok, D).

CuHycoH/bI OBUTH YMEPEHHO PACIIMPEHBI, JIUIIOLUTHI
(ketkn WT0), CrIOCOOHBIE CHHTE3UPOBATh KOJIJIATCH, B
MEePUCUHYCOMJAIIEHOM NPOCTPAHCTBE HE OOHAPYIKU-
Basuch. [Ipu3Haky mopTanbHON rMNEPTEH3UH MTPOSIBIIS-
JIMCh YMEPEHHOU AUIIaTallel IIeHTPaIbHBIX BEH U apTe-
pHii MOpTaNbHBIX TPAKTOB. He3HAUMTENIbHO AUIATHPO-
BaHHBIC IICHTPAJIbHbIC BEHbI ObLIN OOJIbIICH YaCThIO CO
CBOOOJIHBIM TIPOCBETOM.

Takum 00pa3oM, pe3ynbTaTsl TPOBEICHHBIX THCTONIO-
TUYECKUX UCCIIEAOBAHUM MO3BOJMIM CAENaTh BBIBOJ
00 ogHoHanpaBiaeHHOCTH 3P dexToB BiausHug KCITKUm
u KCITKYm Ha reyeHb )KUBOTHBIX C TETPAIMKIMHOBON
HWHTOKCUKAIIMEN, HO C PAa3HOU CTETIEHBIO BBIPAKEHHOCTH
UX TMOJOXKHUTEIbHOro aeiicTBust. O4eBUAHO, UTO BBEE-
Hue kak KCITKYm, Tak u k CITKYn criocobcTBYeT HOpMa-
JU3alMKA CTPOSHUS TICYCHOYHONW TKAaHU 32 CUET MHTEH-
cu(UKaAIMU penapaTUBHBIX MPOIIECCOB B MapeHXUME
nopakxeHHoOU neuyenu. IIpu 3ToM BoccTaHOBJIEHHE HOP-
MaJIbHOM CTPYKTYpBl U IIPABUJIBHOW OpraHu3anuu Ka-
MIUBIPOB CHHYCOUJIHOTO THIIA CIIOCOOCTBYIOT B0O300-
HOBJICHUIO HEOOXOJUMBIX CBSI3¢H C BOPOTHBIM KPOBO-
oOpaleHneM, a UMEHHO: BOCCTAHOBIICHUIO COCYIHCTOTO
pyciia ne4eHy Mpu ee TeTPAUKINHOBON HHTOKCHKAIUH.
Otnnyust B MOP(HOIOTHYECKON KapTHHE TKaHHW MCYCHH
npu aericteuu KCITKYM 3akntodanich B 4aCTUYHO U3Me-
HEHHOM TPaOeKyISIPHOM CTPOCHHH TIEYCHOUHOW TKAHH
U HEYNOPAJOYEHHON OpraHM3alyu KalWUIIpOB CHHY-
COUJIHOT'O TUIIA C HEPABHOMEPHO PaCIIUPEHHBIM IIPOCBe-
ToM. Tak, pacripenienieHue cocy0B B IApEHXUME II€UeHN
B 00oux ciryuasix nocie Beeaenust KCITKUm n k CITKYn
OBLTO OJTU3KUM K HOPMaJbHOMY.

[TonyuyeHHble pe3yabTaThbl MO3BOJAIOT PEKOMEH-
nosarh KCITKUn B KauecTBE BHICOKOAKTUBHOI'O Ierla-
TOIIPOTEKTOPA, OHAKO U3YyUCHHE MEXaHU3MOB e¢¢ Ouo-
JIOTHYECKOTO JIeHcTBUA TpeOyeT AalbHEeHIIero uecie10-
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 veinsweredlightly
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
with the portal circulation, i. e. restoration of the vascular
bed of liver during its tetracycline intoxication. Diffe-
rencesin the morphological pattern of liver tissue under
the effect of cHCBSm consisted of a partially altered
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 allow 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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