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Toxcuueckoe opakeHUe TICUSHH MOXKET OBITh BBI3-
BaHO BJIMSTHUEM Pa3IIUYHbBIX (DaKTOPOB, B YaCTHOCTH Hepa-
[UOHAIBHBIM ITPUMEHEHUEM (apMakoTepanuu [4, 7, 9].
CeromHs cymiecTByeT HEOOXOIUMOCTh ITOUCKA TeTaTo-
MPOTEKTOPOB, aKTUBHOE HAYaJ0 KOTOPHIX IO CBOEMY
JENCTBUIO ObLUIO OB MAKCUMAJILHO OJIM3KHUM K IEHCTBUIO
€CTECTBEHHBIX PEryssiTopoB. B kauecTBe Takoro npemna-
paTa MOXHO pacCMaTpUBaTh CHIBOPOTKY IIaLlEHTapHON
kpoBu yesoBeka (CIIKY), xotopasi cogepKuT OHoi0-
TUYECKU aKTUBHbBIE KOMITOHEHTBI, IOKa3aBIINE BHICOKYIO
KIMHHYIECKYIO (D (PEKTHUBHOCTD MIPH IIHPOKOM CIIEKTPE
narosioruil [5, 6]. [lpuHumast BO BHUMaHHE BBIIIECKA-
3aHHOE, MOKHO MIPE/INOI0KUTH, uTo nnpumenenne CITKY
MOJKET 0Ka3aThCs () (HEKTUBHBIM TSI TPO(UITAKTUKHY U/
WJIH JICYCHHUSI TOKCHUECKOTO MOpakeH!s meueHu. [Ipume-
Henue CIIKY B kmnHUKE BO3MOXKHO Olarogapsi CoBpe-
MEHHBIM KPHOOHMOTEXHOJOTUSAM, KOTOPBIC TO3BOJSIOT
COXPaHUTb YHUKAJIbHBIH COCTaB CHIBOPOTKU, IPOBOIUTD
MTOJTHOIICHHOE TECTUPOBAHUE HA OTCYTCTBUC MH(EKIIHI
U co3/1aBaTh ee HeoOXOAUMBIi 3amac.

g ucnions3oBanus CIIKY B kauecTBe renaromnpo-
TeKTopa 60JIee ONTUMAJIBHBIM MOXKET OBITH METO/] ITYJIUPO-
BaHUs (CMEILIUBAHUA ), TOCKOJIBKY 3TOT PUEM [TO3BOJISIET
3HAYUTEIILHO COKPATUTh PACXOJIbI HA TECTUPOBaHUE OHO-
0€3011aCHOCTH TOTOBOTO MPOYKTA M CTAaHJAPTH3UPOBATh
ero coctas. [Ipu 3ToM HE0OXoaMMa TapaHTHS TOTO, YTO
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Toxic hepatic injury can be caused by the influence
of various factors, in particular an irrational 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
a high clinical efficiency for a wide 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 effective in preven-
ting and/or treating a toxic hepatic damage. The use of
HCBS in clinic is possible due to contemporary cryobio-
logical techniques, which allow the preservation of the
unique composition of the serum, its throughout scree-
ning for the absence of infections, as well as for 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 same time, there is
a need to test the pooled product to ascertain that it will
have the same effect as that derived from one source.

The purpose of this work was to investigate the effect

of cryopreserved human cord blood serum from one

|
"Institute for Problems of Cryobiology and Cryomedicine of the
National Acadmy of Sciences of Ukraine, Kharkiv, Ukraine

2Interdepartmental Scientific Center of Cryobiology and Cryomedi-
cine of the National Academy of Sciences, Academy of Medical
Sciences and Ministry of Health Care of Ukraine, Kharkiv, Ukraine

*To whom correspondence should be addressed:
23, Pereyaslavska str., Kharkiv, Ukraine 61016;
tel.:+380 57 373 7435, fax: +380 57 373 5952
e-mail: o.v.falko@gmail.com

Received August, 28, 2017
Accepted February, 19, 2018

© 2018 A.N. Goltsev et al. Published by the Institute for Problems of Cryobiology and Cryomedicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



CMEIIaHHBINA MpernapaTr OyJaeT OKa3blBaTh TAKOE KE
JIEUCTBUE, KAaK U MMOJTYYESHHBIN OT OAHOU POIKECHUIIBI.
Lenpro HacTOsIIEH pabOTHI OBLIO HCCIICAOBAHUE
OMOJIOTHYECKOTO JIEMCTBUS KPHOKOHCEPBUPOBAHHOM
MOHO- U ITyJINPOBaHHOM ChIBOPOTKH ILIALIEHTapHOM KPOBU
YyeJIoBeKa Ha MOJACITH TOKCHYECKOIO IelmaTuTa.

DKCIEepUMEHTHI BBITTOJIHSIN Ha IIOJIOBO3PEIBIX KPbI-
cax-camuax jJuHuu Bucrap maccoi 250-300 r. Uc-
CJIeIOBAaHUS TIPOBOAMIIN B COOTBETCTBUU C 3aKOHOM YK-
paunbl «O 3amMTe KUBOTHBIX OT KECTOKOIO oOpaliie-
Hus» (Ne 3447-IV ot 21.02.2006 r.) npu coOuntoneHnn
TpeboBanuii Komurera nmo 6uostuke MucTUTyTa Mpoo-
neM kpuoduonoruu u kpuomeauuuusl HAH Ykpaunsl,
COMIAaCOBAHHBIX C NOJOKEeHUAMU «EBporeickoil KoH-
BEHLIMU O 3alIUTE IT03BOHOYHBIX JKUBOTHBIX, UCIIOJIb-
3YEMBIX ISl OKCIICPUMEHTAIBHBIX U JIPYTUX HayYHBIX
ueneit» (CtpacOypr, 1986).

B pabore mcmonp3oBanu JBa BHJIa mpernaparta Ha
OCHOBE KPHUOKOHCEPBUPOBAHHOW CHIBOPOTKH ILIAICH-
TapHOU KPOBH, NIEPBBIN COAEP>KA CHIBOPOTKY, B3ATYIO
ot onHoi poxenuts! (KCIIKUm), a Bropoit — mynupo-
BAaHHYIO CBIBOPOTKY IUTaLleHTapHOU KpoBH 10 poskeHuI
(xCIIKYm), moy4eHHbIe 10 UX UHPOPMHPOBAHHOMY
COIJIACHIO.

Tokcuueckoe mopakeHUe MEUYEHU Yy KPbIC MoJe-
JIUpOBalid BBEJACHUEM per oS TeTpalluKJIWHA B J03€
500 mr/kr B TeueHHE 5 cyTOK ¢ MHTEepBayioM 24 4. Kpuo-
koHcepupoBanHbie CITKUm u CIIKYn BBOAMIN KpBI-
caM B T€U€HHUE 5 CYTOK C MHTEpBajioM 24 4 BHYTpu-
MbImeyHo B go3e 0,1 MII/KT 3a 9yac 10 MHBEKIUHA TET-
panukiauHa. KproOKOHCEpBHPOBAHUE OCYIIECTBISIN
COTTIacCHO onyONnuKoBaHHOW MeTouke [8]. Jlo3b1 BBOIU-
MBIX MpEnapaToB PacCUUTHIBAIM MO METONY, ONHUCaH-
Homy O.B. Credanossim [3].

DKCIepuMeHTaIbHbIX JKUBOTHBIX paclpeaesuii Ha
crnemytonme rpynmsl o 10 B kaxaoi: 1 — nHTakTHAs; 2 —
BBEJIEHUE CYCIIEH3UHU TeTPALMKIINHA; 3 — BBEJCHUE CyC-
rien3uu terpanukinaa u KCITKUwm; 4 — BBeieHne cycren-
3uu TeTpanukianHa 1 KCITKYm.

J1J15 THCTONOTHYECKOTO aHaJIM3a MapapHHOBBIE CPE3bI
TKaHU MEYEHH TOJIIUHON 4—6 MKM OKpaIlIBaIl TreMa-
TOKCHJIMHOM M 03WHOM W M3y4Yalld ¢ TIOMOIIBI0 MHUK-
pockona «XSP-139 TP» («JNOEC», Kuraii) [1]. Cra-
THUCTUYECKYIO 00pabOoTKy SKCTIEPUMCHTANBHBIX TAHHBIX
OCYIIECTBIIAIN, UCTIONb3Ys KpUTEepuil MaHHa-YUTHU U
naket nporpamm «Excel» («Microsoft», CIIIA) [2].

MHuKpOCKOIMYECKOEe MCCISIOBAaHUE IPETapaToB
MIEYEHH KUBOTHBIX TPYIIIEI 2 (TI0 CPABHEHUIO C )KUBOT-
HbIMU Tpynmbl | (pucyHOK, A)) BBISBHIIO HapyIleHUE
TIEYCHOYHOW TKaHH — OTCYTCTBUE UCTUHHBIX JIOJICK IIEUCHU
co cnabo BbIPAXKEHHBIMH COSIMHUTEIILHOTKAHHBIMHU TS~
YKaMH U TIPaBUIIbHOM OpraHu3aluy cuHycouioB. Haouo-
JATMCh MPU3HAKH TOPTAIbHOW THUIIEPTEH3UHU, MPOSB-
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source versus the pooled sample on structure of liver in
animals with toxic hepatitis.

The experiments were 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), all 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 animals were divided into the following
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 analysis the 4-6 micron-thick paraffin
sections of liver tissue were stained with hematoxylin
and eosin and studied using the XSP-139 TP microscope
(JNOEC, China) [4]. The experimental data were 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, as well as bile ducts and capillaries filled with
bile, formed bile cylinders, which can be regarded as a
sign of cholestasis (Figure B).
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JISTFOLLIECS] BEHO3HBIM 3acToeM. B mpenapare BcTpeyainch
rernaTolUThI C IereHePaTUBHBIMU U PEreHEePaTUBHBIMU
HM3MEHEHUSIMH, a TAKXKe JKeTYHbIE MPOTOKH U KaITUILIAPHI,
3aITOJTHCHHBIC JKEITYbI0 ¢ 00pPa30BaHUEM JKEIYHBIX U~
JUHJIPOB, 9TO MO’KHO PaCIIEHUBATH KaK MPH3HAK XOJIeC-
Ta3za (pUCyHOK, B).

B mpemaparax me4yeHn JICUCHHBIX XKHBOTHBIX TPYTI-
el 3 XapakTep maToMop(oIoTHYecKuX U3MEHEHUH
OB MEHEE BBIpaKEH, YeM B Tpyriie 2. bonbImnuHCTBO
TenaToIUTOB OBUIH OTMHAKOBBIX PA3MEPOB C XOPOIIO 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 BBegeHus tetpauuknuHa (rpynna 2). NapeHxuma ¢
HapyLUEHHOM apXUTEKTOHUKO; MPOCBETbI ANNaTUPOBAHHbIX LIeHTPanbHbIX BEH 3anOfHEHbI KPOBbLIO; XKeN4YHble NPOTOKN
N Kanunnsipbl 3anofiHeHbl Xen4bko; renaTounTbl Ha pasHblX CTagusxX MUTOTUYeckoro aeneHusi; C — nocne ofgHoBpe-
MEeHHOro BBeAeHust TeTpaunknmHa n KCINKYm (rpynna 3). HeperynsipHoe TpabekynsipHoe CTpOeHMe NeYeHOUYHOM TKaHW;
HepaBHOMEPHOE pacLUMpeHUe KanunisapoB CUHYCOMAHOrO TUMNa; ABYSAAEPHbIE renaTouuTbl kKak Npu3HaKk pereHepauum
TKkaHu neyveHun; D — nocne ogHOBpeMeHHOro BBeAeHus TeTpaunknmHa n kKCrNK4Yn (rpynna 4). dopmmpoBaHne pagunanb-
HOro PacnonoXeHUsi NeYEeHOYHbIX 6anok BOKPYr LieHTparbHbIX BEH; NpaBuilbHas opraHM3aumsi CUHYCOUAHbIX Kanwri-
NSPOB; renaTtouuTbl C KPYNHbIMU sapaMy (4acTo C OBYMSI) U XOPOLLO OKpalleHHOW uuTonnasmon. Okpacka reMaTok-
CUMMHOM 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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TYpUPOBAaHHBIMU sijpaMu. J[OBOJIBHO 4acTO BCTpeda-
JIUCh JIBYSIICPHBIE T€NATOLUTHL, YTO SIBJIAJIOCH IPU3HA-
KOM pereHepanyy napeHXumsl neueHu. B renaronuTax
IuCTpodUUecKrue U3MEHEHU He BBIBISUINCH (PHCY-
Hok, C).

[Ipu MHKPOCKOIIHYECKOM HCCICAOBAHUH ICUCHH
KUBOTHBIX TPYNIB! 4 OBLIH BBISBICHBI SIBHBIC NPHU3-
HaK{ HOPMaJH3allMM CTPOCHUS IICUYCHOYHON TKaHU:
MPaBUIbHAS OPTaHU3AIMS MEUCHOYHBIX JOJICK, YBEIH-
YCHHUC YHCIIa CHHYCOUIOB M YMEPEHHO TMIaTHPOBAHHBIX
COCYZIOB BEHO3HOTO THUIIA, PETrYJIsIpHOE TpabeKysip-
HOE CTPOCHUE MAPEHXMMBbI NIEYEHHU 3a CueT 00pa3oBa-
HUs TpabeKyl U3 MacCOBO HNPOIU(DEPUPYIOIIUX Te-
MaTOLUTOB, & TAKXKE MPABUIIbHASL OPTaHU3ALUS KaIlUII-
JSIPOB CUHYCOMJIHOTO THIA. B meueHouHBIX Tpabekynax
HaOJII0IAJINCh FENAaTOLUTHI C XOPOLIO OKPALIMBAIOIEHCS
LUTOIUIA3MON M KPYIHBIMHU (JacTo C ABYMs) SApaMu
(pucynoxk, D).

Cunyconp! OBUTH YMEPEHHO PACIIMPEHBI, JIMITOIIUTHI
(xnetku MT0), ciocoOHBIE CHHTE3UPOBAThH KOJUIATCH, B
MEPUCHHYCOHUIATFHOM NPOCTPAHCTBE HE OOHAPYKHU-
BayucCh. [Ipru3Haky NopTanbHON THIIEPTEH3UN NIPOSIBILS-
JMCh YMEPEHHOM TunaTanyeil HEHTPalbHbIX BEH U apTe-
pHii mOpTanbHBIX TPAaKTOB. He3HAUNTENbHO QUIATUPO-
BaHHbIE LIEHTPAIIbHBIE BEHbI ObLIN 0OJIbILEH YaCThIO CO
CBOOOJIHBIM IPOCBETOM.

Taxum 00pa3oM, pe3ybTaThl TPOBEICHHBIX THUCTOIO-
THYCCKUX MCCIIEAOBAHHUIN TO3BOJUIIN CACIATh BBIBO/I
00 omHOHanpaBieHHOCTH 3¢ pexToB BaustHus KCITKUM
u KCIIKYn Ha neyeHp )KUBOTHBIX C TETPALMKIMHOBON
HWHTOKCUKAIIMEN, HO C Pa3HOM CTETIEHbIO BRIPAKEHHOCTH
X TOJOKHUTEIBHOTO AehcTBUsI. OUeBUIHO, YTO BBEJIC-
Hue kak KCITKYm, Tak 1 kCITKYn ciocobcTByeT HopMa-
JU3alAKA CTPOSHUS TICYCHOYHON TKaHU 3a CUET MHTEH-
cu(UKAIMK perapaTUBHBIX MPOILECCOB B MapCHXUME
MOpaKeHHOH TiedeHu. [Ipu 3TOM BOCCTaHOBIIEHUE HOP-
MaJIbHOU CTPYKTYPBI ¥ TIPABWIIBHOW OpTraHM3aIliu Ka-
MUJUTSIPOB CHHYCOUIHOTO THUIA CIIOCOOCTBYIOT BO300-
HOBJICHUIO HEOOXOJMMBIX CBSI3¢H C BOPOTHBIM KPOBO-
oOpaleHreM, a MIMEHHO: BOCCTaHOBIICHHIO COCYIUCTOTO
pyciia e4eHu Mpu ee TeTPAUKINHOBON HHTOKCHKAITIH.
Otnnymst B MOP(HOIOTHIECKON KapTHHE TKaHHW TICYCHH
ripu aevictBuu KCITKYM 3axiiogaiicey B YaCTHYHO HU3Me-
HEHHOM TpaOeKyISIPHOM CTPOCHUH MEUCHOYHON TKaH!
W HEYNOPSIOYCHHON OpraHU3alMK KaWUIIPOB CUHY-
COMJTHOTO THIIA C HEPABHOMEPHO PACIIMPEHHBIM ITPOCBE-
oM. Tak, pacrpesielieHre COCY/IOB B TAPEHXUME TICUCHU
B 00oux ciryuasix nmocie Beeaenus KCITKUm u k CITKYn
OBLTO OJU3KHM K HOPMaJbHOMY.

[TonydeHHble pe3ynbTaThl MO3BOJISIIOT PEKOMEH-
noBath KCITKUn B kayecTBe BHICOKOAKTHBHOT'O Iera-
TOMPOTEKTOPA, OJTHAKO M3YYCHHE MEXaHH3MOB ee OMOo-
JIOTUYECKOTO JICHCTBUA TpeOyeT AalbHEHIIEero uccie10-
BaHUS.
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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 trabeculae 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 veins were slightly
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. It is obvious that the introduction 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-
rences in 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
vessels in liver parenchyma in 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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