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B nocnennee BpeMs cpey MaToI0r uii IeYeHN YeI0BeKa
TUAMpYIOT UG dy3HbIE XPOHHUECKUE MOPAKEHHS ITOrO
opraHa, MPUYMHON BO3SHHUKHOBEHHUS KOTOPBIX SIBISIOTCS
TOKCHYECKHE BeIleCTBAa MJIM BUPYCHbIE MHpexkuuu [2],
IIpUYEM COBpPEMEHHas Tepamnus Takux 3abojeBaHMi
HYXJaeTcs B coBepiieHcTBoBaHUH. OIMH N3 HECTaHAapT-
HBIX IOJXO/I0B B JICYEHHH XPOHHUYECKUX AUPDY3HBIX
3aboneBaHUN MEYEHU — pereHepalroOHHas Tepamus, B
OCHOBE KOTOPOH JIEKUT CTUMYJISIMS BOCCTAHOBUTEIBHOM
crocoOHOCTH meyeHH [1]. B 3ToM OTHOIIIEHUH NTpeICTaBH-
JIOCh TIEPCIICKTUBHBIM HCIIOIb30BaHUE CYCIIEH3UH IMOpHO-
HaJIBHOM NEYeHH, colepkamiei, KpoMe KJICTOUHBIX
3JIEMEHTOB, 3MOpHocnenupudeckne OENKH, pOCTOBbIE
(dbakTopel U MUTOKUHBI [6, 10], ciocoOHBIE yCHIMBATH
pereHepanuo roMOJIOTHYHOTO OpraHa, BOBJICUEHHOTO B
MaTOJIOTUUECKUM TIpoliecc.

MonenupoBaHue MaToI0T UK, IO MHOTUM TOKa3aTelsIM
CXOJHOH C KIWHUYECKUMH (HOpMaMU XPOHHUECKHX
TeraTUTOB U IIUPPO30B MEUCHH Y JIOACH, BOSMOXKHO ITyTEM
JUINTEIHHOTO BBEICHMS MAJIBIX 103 YETHIPEXXJIOPHUCTOTO
yroiepoaa [8]. Lens paboTsl — M3yYUTH BIUSHHE KPUOKOH-
CEPBHUPOBAHHBIX KJIETOK 3MOproHansHoi nedenn (KKIIT)
Ha BOCCTAHOBHTEIBHBIE MTPOIIECCHI Y KPBIC C IKCIIEPUMEH-
TaJIbHBIM IIHPPO30M IICUCHH.

PabGora BeimostHeHa Ha 56 OeNBIX KpBIcax-caMIax
Mmaccoit 180-200 1, y KoTOpbIX (hOPMHUPOBAIIH IUPPO3 IEICHU
seesieneM CCl, [5]. Cycnensuto KKOII yenosexa [4]
HepeA HadajaoM 3KclepuMeHTa otorpeBanu mpu 37°C Ha
BOJISIHOM OaHe ¥ BBOJWIIM B MYJIBITY CENIC3EHKH KMBOTHBIX
(107 xirerok/0,3 mut) yepes 10 cyT nociie 3aBepIueHUs Kypca
nnbeknui CCl, . Kpbicam KOHTPOIBEHOMN TPYTIIBI B MYJIbITY
CEJIe3CHKH BBOJWINM PaBHBIA 00BEM CpPEIbl KPHOKOHCEP-
BHUPOBaHMUS.

OO0 aKTMBHOCTH BOCCTaHOBHUTENIBHBIX ITPOLIECCOB CYIHIIH
10 CTPYKTYPHOMY COCTOSIHHIO NIEYEHN M OMOXUMHUYECKUM
nokasaremsiM Kposu duepes 14 cyt nocne BBeaenus KKOII.
I'ncronornyeckoe Mcce0BaHNE TKAHH MTEYESHH TPOBOIMITN
Ha napadUHOBBIX Cpe3ax, OKPAIICHHBIX TeMAaTOKCHIMHOM
U J03MHOM. B CBIBOPOTKE KpPOBH YPOBEHb NEPEKHCHOTO
oxucnenus munuaos (I10JI) oneHuBanu mo conep>kaHUIO
TBK-akTuBHBIX TPOAYKTOB [4], QyHKIHH NIEUYCHH — TIO
colepXaHUI OunupyOmHa W anbOyMHHA, HCIOIB3YS
cTaHgapTHbele Habopsl “Bekrop-Oect” m “Sigma” coot-
BETCTBEHHO.

Mopdonoruueckyo oLeHKy chopMUPOBAHHO IKCIIEPH-
MEHTAJIbHOW MOJIEJIH MaTONOTUYECKU H3MEHEHHOH MTeUeHU
nposonuiu gepe3 10 ¢yt nmocne oxkonvanus seenenns CCl,,
TaK KaK Ha 3TOM CPOKE CO3pPEBACT COCTUHUTENbHAS TKAHb
1 CTUXAIOT OCTPBIE BOCTIAINTEIBHBIE IIPOLIECCHI B IIOPasKeH-
HoM oprane [7]. Harucronoruyeckux cpe3ax (GUKCUPOBaH-
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Recently among human liver pathologies the most
widespread ones are diffuse chronic damages of this
organ, caused by toxic substances and viral infections
[2], and current therapy for such diseases needs an
improvement. One of non-traditional approaches when
treating chronic diffuse liver diseases is regeneration
therapy, based on the stimulation of recovering liver
capability [1]. In this respect it seemed to be perspective
to use the embryonic liver suspension, containing
besides cellular elements embryo-specific proteins,
growth factors and cytokines [6, 10], capable of
intensifying the regeneration of homologous organ,
involved into a pathological process.

Modeling the pathology, which is generally similar
to clinical forms of chronic hepatitis and liver cirrhosis
in human-beings, is possible by means of usage of long-
term injection of low CCl4 doses. [8]. The aim of this
work was studying the effect of cryopreserved embryonic
liver cells (CELCs) on recovering processes in rats with
experimental liver cirrhosis.

The work was accomplished in 56 white rat males
of 180-200g, in those by injecting CCl, an induced liver
cirrhosis was formed [5]. Suspension of human CELC
[4] was thawed under the temperature of 37°C in water
bath before starting the experiment and injected into a
spleen pulp of animals (107 cells/0.3ml) in 10 days after
finishing the course of CCl, injections. The rats of
control group into a spleen pulp were injected with an
equal volume of cryopreservation medium.

The activity of recovering processes was estimated
on a structural liver state and biochemical blood indices
in 14 days after the CELCs injection. Histological
investigations of liver tissue were accomplished in
paraffin sections, stained by hematoxylin and eosin. In
blood serum the level of lipid peroxidation (LPO) was
estimated on the content of TBC-active products [4],
liver functions — on bilirubin and albumin content, using
standard “Vector-best” and “Sigma” sets,
correspondingly.

Morphological estimation of formed experimental
model for pathologically changed liver was performed
in 10 days after CCl, injection, because at this term
connective tissue was getting mature and acute inflam-
matory processes diminished in a damaged organ [7].
In histological sections of the fixed liver there were
observed manifested changes of organ architecture,
manifested in a failure of the trabecular structure of
liver lobuli, fibrosis and a nodular parenchyma
rearrangement. Hepatocytes, forming the lobuli,
demonstrated manifested destructive-dystrophic
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HOW TIIe4YeHM HaONIalNnCh
BI)Ipa)KeHHBIe N3MCHCHUA apXI/ITeK-
TOHUKH OpraHa, MPOSIBUBIINECS B

BroxuMuueckue mokasareny mia3Mbl KPOBH KPBIC ¢ SKCIIEPUMEHTAIBHBIM [IUPPO30M
nedenu nocie BBeaeHuss KKOIT (M+m, n=5-8)
Biochemical indices of blood plasm in rats with experimental liver cirrhosis after

CELC introduction (M£m, n=5-8)

BHJIC HAPYIICHUS TPaOCKyIIPHOTO
CTPOEHHUSI MEUYEHOUYHBIX A0JEK, L}_‘fgg’;gﬁ‘é‘;ﬁ“
¢hubpo3a u y370BOil MEPECTPONKHU Ho?agaTeAB PSPMﬁ
ndaex orm
MapCHXNMBI. FeHaTOLII/ITI)I, (I)OpMI/I- KonTpoas + KKOTT
pyromue IOJIbKH, JIIEMOH- Control +CELC
CTPUPOBAIIN BhIpaKEHHBIE IECTPYK-
PHp P ACCTPY BUAMDYOHE, MKMON:/A 7.9+03 128307 ! 9.5%0.7 2
THBHO-TUCTPOPUICCKHE M3MCHE- ilirubin,
Hug. Taxum ob6paszom, mopdo- AnsGymmH, 1/ 1 1
o : 39.02.1 23.8+2.9 27.0£2.7
JIOTHYecKass KapTHHAa M3MEHEHHU, Albumin, g/1
pa3BUBIIUXCS B pe3yjibTaTe ,
TBK-akTHBHBIE IPOAYKTEI, HMOAB/ MA 1 2
anutensHoro Beenenus CCl,, TBA-active products, uM/1 4.5%0.4 6.70.2 5.1£0.3

MMO3BOJIMJIIA OXAapPAaKTCPpHU30BaTh

MOy 4EHHYIO MOACIb MATONOTH- [y vieqapms:
YECKU M3MCHEHHOW II€YEHU KaK
3KCIIEPUMEHTAJIbHBIA LUPPO3. Notes:

HccnenoBanue TUCTOIOTHU-
YECKUX CPE30B MEUCHH )KUBOTHBIX,
KOTOPBIM BBOJAWJIM CpPeAy KPHOKOHCEPBUPOBAaHUS, HE
00Hapy>XMJIO BBIPAKECHHBIX U3MEHEHHH B KapTHHE
nmesmterocst CCl -MAIyIMpOBaHHOTO HUPPO3a.

AHaIM3 COCTOSHUS MEYEHU KPBIC, KOTOPHIM BBOIMIN
KKO3II, nmokaszan, 94To Hapsay C COXpaHSIOUIUMUCS
JEeCTPYKTUBHO-AUCTPOPUUECKUMH H3MEHEHHSIMHU,
XapaKTepU3YIOIINMH INPPOTUIECKH U3MEHEHHYIO I1eUeHb,
00HapyXHBaJUCh MOP(OIOTHUECKHE TPOSBICHUS,
yKa3bIBaIOIME Ha aKTHBAIMIO PElapaTUBHOTO IpoLiecca B
Oprase: KOJTMYECTBO ABYSAEPHBIX KJICTOK OBLIO YBEITHUEHO
[0 CPAaBHEHHUIO C KOHTPOJEM, BCTPEUYAIHNCh YUAaCTKHU
HapeHXUMBbI, CPOPMUPOBAHHBIE U3 MOJIO/IBIX I'€IIATOLUTOB
CO CBETJION LUTOIUIA3MON M YBEIMYCHHBIMH SpaMH,
COZIep KaIlIMH XPOMATHH U SIIPHIIIKH.

W3BecTHO, YTO NECTPYKTHBHO-AUCTPOHIECCKHIE
U3MEHEHHS B TIE€UYEHHU, BBI3BIBACMBIC JJUTEIHHBIM BBEIC-
nuem CCl,, conpoBok1al0TCs 3HAYMTENbHbIM H3MEHEHHEM
OMOXUMHUYECKHX MokKazaTenei kposH [9]. Kak BumHO M3
TaOJNIIBI, B IUTa3Me KPOBH KOHTPOJIBHOMN TPYIIIBI JKUBOTHBIX
ObLT0 OTMEYCHO: yBennueHune conepkanust ThK-akTuBHBIX
npoxnykToB I1OJI Ha - 50% , Onnmupybuna Ha - 62%, a
coJiepkaHre anp0ymuHa 0b110 cHIkeHo Ha 40 % (p<0.05).
[IpuBeneHHbIC TaHHBIE CBUACTEIBCTBYIOT O 3HAYUTEIHHOM
HapyIICHUH TOMEOCTa3a KUBOTHBIX KOHTPOJIBHOMN I'PYIIIEL.
Bgenenne KKOII cnocoOcTBOBaIO HOPMaIHU3aIMK YPOBHS
[TOJI n GunupyOuHAa B 11a3Me KPOBH, OIHAKO JOCTOBEPHOTO
BOCCTAHOBJICHUSI YPOBHS anbOyMHHa O HOPMAaJbHBIX
3HaYCHUI HE MPOMCXOAMIIO, YTO , BEPOSTHO, CBA3AHO C
MaJIBIM CPOKOM HaOmtogeHus. MOXXHO Mojarath, 4TO
HOpMaJn3alysl OTAeNbHBIX OMOXUMHUYECKHX TOKa3areien
KpOBH B3aMMOCBS3aHa C aKTUBalMEeH pereHepaTopHo-
THNEPIUIACTHYECKUX MPOIECCOB B MATOJOTHYECKH
M3MEHEHHOH IIEYEHH.

Takum oOpaszom, BeegeHue KKOIII xkuBOTHBIM ¢
SKCIIEPUMEHTAIBHBIM IIHPPO30M BBI3BIBAE€T aKTHUBALIUIO
penapaTUBHOTO IpoIiecca B MaTOJIOTUYECKH N3MEHEHHOM
OpraHe M CIIOCOOCTBYET HOPMAaJIHM3aLUN OMOXUMHYECKHX
nmapaMeTpoB Kposu. OOGHapyXeHHOE IMOJIOKHUTEIbHOE
nercteue cycnensun KKOII Ha opraHusM JKHBOTHBIX C
UPPO30M IEUEHH, BEPOSTHO, 00YCIIOBICHO TPUBHECEHHEM
U3BHE KOMIUIEKCAa LIUTOKMHOB, POCTOBBIX (DaKTOPOB U
cTaguocneln(puuecKix OeNKoB, ClIoCOOHBIX aKTHBUPOBATh
BOCCTAHOBHUTEIbHBIC IIPOLIECCHI.
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- 10 CpaBHEHHUIO C moka3zatesieM HopMblI (p<0.05);

- TI0 CPaBHEHUIO C TOKazaTteneM KOoHTpois (p<0.05).
- comparing to norm index (p<0.05);

- comparing to the control index (p<0.05).

changes. Thus, morphological changes, developed as a
result of long-term CCl, injection, allowed to characterise
the obtained model of pathologically changed liver as
experimental cirrhosis.

Studying of histological sections of animals’ liver,
which were injected with the cryopreservation medium,
revealed no manifested changes in the course of CCl,
induced cirrhosis.

Analysis of rat liver state, being injected with CELC,
has demonstrated that together with remaining destructive
dystrophic changes, characterising cirrhotically changed
liver, there were found morphological manifestations,
testifying to the reparative process’ activation in an organ:
the amount of binuclear cells was increased comparing to
the control, there were observed parenchyma sites, being
formed of young hepatocytes with a light cytoplasm and
increased nuclei, containing chromatin and nucleoli.

It is known that destructive dystrophic changes in a
liver, caused by long-term CCl, injection, are accompanied
with a significant change in the biochemical blood indices
[9]. As the table shows, in blood plasm of the control
animals’ group there was noted the 50% augmentation of
the content of TBC-active LPO products, bilirubin
increased by 62%, and the albumin amount was reduced
by 40%.

These data testify to a considerable impairment in the
animals’ homeostasis of the control group. CELC injection
promoted to the normalisation of the level of LPO and
bilirubin in blood plasm, however no statistically
significant recovery of the albumin level up to normal
values occurred, that, obviously, is related to a short term
of observation. It can be supposed that normalisation of
some biochemical blood indices is in a tight relationship
with the activation of regenerative hyperplastic processes
in pathologically changed liver.

Thus, CELS injection to animals with experimental
cirrhosis causes an activation of reparative process in a
pathologically changed organ and promotes to the
normalisation of biochemical blood parameters. The
revealed positive effect of CELC suspension on an animals’
organism with liver cirrhosis, is probably, stipulated by
the introducing of the complex of cytokines, growth factors
and stage-specific proteins, capable of the recovery
processes’ activation.
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Peakunun MUKPOTre MOUUPKYASIUUN TME€YE€HU Ha HU3KOoTemMIepatypHoe
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Responses of Liver Microhaemocirculation on Low-Temperature Effect
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IIpuMeHeHne B TenaTolOTHH KPUOXHUPYPTHUECKUX
METOJIOB MOTPEOOBANO CEPHhE3HBIX IKCIEPUMEHTAIBHBIX
HCCIIeIOBAHUN HHU3KOTEMIEPATyPHOTO MOBPEKICHUS
neuyenu [1,4,5]. OgHo#l U3 MEPBUUYHBIX U OCHOBHBIX
“MuLIeHEeN” IS peaiau3alud HU3KOTEMIIEpaTypHOro
BO3JICHCTBYA HAa TKAHb SABISACTCS MUKPOTEMOLIUPKYISITOPHOE
pyciio [3]. Lens paboTsl - onpeenenre 3aKOHOMEPHOCTEH
(GhopMHUpPOBaHHS OTBETHBIX PEAKIMI MHUKPOTEMOIIMPKY-
JIALAY TIEYSHU TIPH JIOKATHHOM KPHUOBO3ICHCTBHH.

UccnenoBanus npoBelneHbl Ha 75 Kpblcax-camuLax
muaA Buctap. OCHOBHBIM METOZOM U3YUYCHHSI MHKPOTE-
MOIMPKYJISIINAH ObLiIa BUTATbHAS MAKPOCKOITHS C TOMOIIBEO
KOHTakTHOTO Mukpockomna Jlromam K-1 [2]. Tpancmopt
MPOBNEMbBI
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Application of cryosurgical methods in hepatology
requires profound experimental investigations of liver low-
temperature damage [1, 4, 5]. Microhaemocirculatory flow
is one of the initial and main “targets” for realisation of
low-temperature effect on tissue [3]. Determination of the
regularities of responses’ formation in liver microhaemo-
circulation at a local cryoeffect was the aim of the work.

Investigations were performed in 75 Wistar male rats.
The main method for studying the microhaemocirculation
was vital microscopy with Lumam K-1 contact microscope
[2]. Protein transport in liver was studied under intravenous
injection of globulin, labeled with fluoresceine isothyocianate
(FITC). Cryoeffect on liver was performed by means of the
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Puc. 1. PacnipeneneHre MUHUMaJIBHBIX TEMIIEpaTyp B 3aBUCH-
MOCTH OT yJaJICHHS OT IIEHTpPa KPHUOBO3IEHCTBHUS:
@ — OKCIIEPUMEHTANBHBIE 3HAYECHUS

Fig. 1. Distribution of minimal temperatures depending on the
distance from the center of cryoeffect:
@ - experimental values
0€JIKOB B MEUEHH M3YyYajH IPH BHYTPUBEHHOM BBEICHHU
100yJIMHA, MEYEHHOT0 W30THOLMaHATOM (UIF0OpECeHHA
(OUTL). KpuososneiicTBue Ha Me4eHb OCYIIECTBISUIN
anIJIMKaTOPOM C AUAMETPOM HaKOHEYHHKa 1,5 MM u
TeMIEepaTypoi Ha MOBepXHOCTH -93°C B TeueHUe 2 MUH.

B pesynbraTe aHanm3a JaHHBIX TEPMOMETPHH B IEYCHU
ocyie KpHOBO3IEHCTBHS ObLIO BBIAEICHO 3 30HBL: | - 30Ha
oneaenenus (temmeparypa ot -30°C B nentpe 1o -6°C Ha
rpanure); I — 30Ha oXJTaXKICHUS WM MMOTPaHUYHAs 30HA
(Temmepatypa ot -6 no 0°C); III — 30Ha rumoTepMuu ¢
temneparypoii Beie 0°C) (puc. 1).

KpuoBo3zeiicTBre BbI3bIBANIO KPATKOBPEMEHHBII Cl1a3M
BCEX DJIEMEHTOB MHUKPOTreMOLHUPKYISITOPHOrO pycia,
CMEHSIONIMIACS UX TPOIOIKUTENHLHON quisTanuel (puc.2).

CormocraBiieHHE PE3YJIBTaTOB TEPMOMETPHH U OHO-
MHUKPOCKOIIMYECKHUX MCCIEJOBAHNH ITOKA3aJI0, YTO TOJIBKO
B 30He | mponcxonnnm HeoOpaTuMble HAPYIICHNUS MUKPO-
cocynoB 1 (popMupoBaHKE KpHOHEKPO3a. B cBs31 ¢ moiaHbIM
orcyTcTBUEM KpoBoToka MedeHbli PUTI-rmobynun He
O0OHapYKUBAJICS.

B morpanngHO#i 30He oxnaxkaeHue TkaHu Hmke 0°C
BBI3BIBAJIO MHUKPOTEMOIUPKYJISTOPHBIE H3MEHEHHS,
COOTBETCTBYIOIIE OCTPOH (ha3e BOCIIAIMTEIIBLHOTO IpoLiecca,
YTO MOATBEPXKIAIOCH HAPYLIEHHEM COCYAUCTO-TKaHEBOM
MIPOHULIAEMOCTH. B riepBbIe MUHYTBI TOCTIE KPHOBO3IEUCTBUS
MeueHslit OUTL-rmo6ynnH NpoHUKAI B TApEHXUMATO3HbIC
KJICTKH, B HOpME HelpoHHI[aeMble s Oenka. Uepes 1 4. mocne
KpHOBO3/ieiicTBUsT HAOIIOanach MakCUMajlbHash MHTEHCUB-
HOCTB CBEUEHHMSI MOIPaHUYHOM 30HHI (pHc. 3), yepes 3 4. —
YETKOE pasrpaHUYEHHE 30HBI MIIEMUYECKOTO HEKpO3a U
Y4acTKOB EYEHH, KPOBOTOK B KOTOPBIX coxpaHsics. OHako
okoino 30% CUHYCOHIOB B 3TOH 30HE MO-TPEKHEMY
3arpoMOupoBanbl. Uepe3 6 4 mociie KPUOBO3ICHCTBUS HA
MI€YCHBb B OOJBIIMHCTBE MUKPOCOCYIOB IIOTPAaHUIHON 30HBI
KPOBOTOK BoccTaHaBnuBaiics (puc.4). Uepes 1 cyT KpoBoTOK
B II€YEHH 32 IIpeJie]IaMH 30HbI HEKpO3a Mao OTIINYaJICs OT
HCXO/THOTO COCTOSTHMS (pHC.5)

JlokanbHOE KPUOBO3EHCTBUE HA [IEYEHD HE OKa3bIBAJIO
HEoOpaTUMOTo U IMTPOJOIKUTENILHOTO BIMSHUS Ha repude-

puliHbIe y9acTKu opraHa (puc.6).
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Puc. 2. l3menenue 1uaMeTpoB TEPMUHAIBHBIX EYEHOUHBIX BEHYI
TIOCJIE JIOKAJIBHOTO KPHOTIOBPEKICHUS:
[ - 10 KPUOBO3/ICHCTBHS;
O - norpaHuYHas 30Ha;
M - 30Ha, yJaJIeHHas OT LIEHTpa KPUOBO3/EHCTBUS HA
10 mm.
Fig. 2. Changes of the diameters of liver terminal venules after
a local cryodamage:
O - before the cryoeffect;
[ - boundary zone;
M - zone, in the distance of 10 mm from the center of
cryoeffect

k:' % - J -

Puc. 3. Pacnipenenenue mo0ynuna, meuenHoro ®UTL, B neuenu
gepe3 1 4 mocie KpHOBO3IEUCTBHS Ha medeHb (00.x10, ok.x7):
a — 30Ha OJICZICHEHHS; b — MOrpaHuYHas 30Ha.

Fig. 3. Distribution of FITC labeled globulin in liver in 1 hr
after the cryoeffect on liver (magnification: objective x10, ocular
tube x7): a — freezing zone; b — boundary zone

applicator with 1,5mm tip and the temperature in the surface
of —-93°C.

As a result of the analysis for thermometry data in liver
after the cryoeffect 3 zones were notable: I — freezing zone
(temperature from —30°C in the centre up to —6°C on the
border); II — cooling (boundary) zone (temperature from —
6°C up to 0°C); III — hypothermia zone with the temperature
higher than 0°C (Fig. 1).

Cryoeffect caused a short-term spasm of all the elements
of microhaemocirculatory flow, followed by their prolonged
dilatation (Fig. 2).

Comparison of the thermometry and biomicroscopic
results demonstrated, that only in zone I the irreversible
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Puc. 4. I'panuna 30HB KpUOHEKpO3a depe3 6 u mocie
KPHOIIOBPEXKICHIUS HOPMAJIbHON Me4eHH KPBICH (00.X25, ok.X7):
a — 30HA OJIZICHEHUSL; b — IIorpaHUYHas 30Ha.

Fig. 4. Boundary of cryonecrosis zone in 6 hrs after a cryoeffect

on rat liver (magnification: objective x25, ocular tube x7): a —
freezing zone; b — boundary zone.

Puc. 5. I'pannna 30HBI KpHOHEKPO3a 4yepe3 1 CyT mocie Kpuo-
BO3/JICHCTBUS HA TeUeHb KPHICH (00.Xx20, ok.X7).

Fig. 5. Boundary of cryonecrosis zone in 1 day after a cryoeffect
on rat liver (magnification: objective x20, ocular tube x7).

Takum 00pazom, MPUIKU3HEHHOE HAOIOEHNE BITUSTHUS
JIO3MPOBAHHOTO JIOKAJIBHOTO KPUOBO3CHCTBHS Ha TICYCHD
SKCIEPUMEHTATIBHBIX )KUBOTHBIX IIO3BOJIMIIO PAH)KUPOBATh
3aBHCHMOCTH MECTHBIX MHKPOTEMOIMPKYIISIPHBIX PEaKITUit
OT BPEMCHH W TUIyOWHBI OXJIAXKJICHUS, OTPAHUUYHUTH
3Havallle TeMIepaTypHble 30Hbl U YCTAHOBUTH IJIaBHbBIE
HarpasieHus: naroMmopdosa B HUX.
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Puc. 6. MEKpOTreMOIUPKYISTOPHOE PYCIIO yIacTKa, YAaJICHHOTO
OT 30HBI KpHOHEKpo3a Ha 15 MM uyepe3 1 cyT mocie
KPHOBO3JEHCTBUS Ha Ie4eHb KphIcH (00.x10, ok.x7)

Fig. 6. Microhaemocirculatory flow in the distance of 15 mm
from a cryonecrosis zone in 1 day after a cryoeffect on rat liver
(magnification: objective x25, ocular tube x7).

failures in microvessels and a cryonecrosis’ formation were
occurred. Due to complete absence of the blood flow no
labeled FITC-globulin was found.

In the boundary zone a tissue cooling lower than 0°C
caused microhaemocirculatory changes, corresponding to
an acute phase of inflammatory process, that was confirmed
by the failure of vascular-tissue permeability. Within first
minutes after the cryoeffect labeled FITC globulin
penetrated into parenchymatous cells, in the norm
impermeable for protein. In 1 hr after cryoeffect the
maximum intensity in a boundary zone the lightening was
observed, in 3 hrs there was noted a clear demarcation of
ischemic necrosis zone and liver sites, blood flow of which
has remained. However about 30% of sinusoids in this zone
were still thrombed. In 6 hrs after the cryoeffect on liver
in the majority of microvessels in a boundary zone the
blood flow was recovered (Fig. 4). In 1 day the blood flow
in liver slightly differed from the initial state (Fig. 5).

Local cryoeffect on liver did not cause irreversible and
prolonged effect on peripheral sites of an organ.

Thus, a vital observation of the action of a dosed local
cryoeffect on liver of experimental animals allowed to
determine the dependence of local microhaemocirculatory
responses on the time and depth of cooling, as well as to
limit significant temperature zones and establish main
directions of pathomorphosis in them.
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BAnsinne mono3uMBa KOpPOB Ha AMHAMMUKY MeTabOAMYECKUX HapyLIeHWit
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Effect of Bovine Colostrum on the Dynamics of Metabolic Disorders

at Experimental

Diabetes mellitus

GALCHENKO S.E., BELocHKINA I.V., GALcHENKO E.S.

Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

Caxapubiii quabder (CII) - ogHo u3 Haubojiee MOJIU-
CHUHJIPOMHBIX 3a00JIeBaHHM, XapaKTEPU3YETCs TAKEITBIMU
OCJIO)KHEHUSIMH, NPHUBOISAUIUMU K UHBAIUJIHOCTU U
cMepTHOCTH OonbHBIX. ExxeromHo wmcino 6ompHEIX CJI
yBennuuBaetcs Ha 6-10%. IIpn nannom 3abosieBaHHH
HWHCYJMHOBAS HEJIOCTATOYHOCTh JCTCPMUHUPYET OOMCHHEIC
U TOPMOHAJIbHbIE HApyLIEHHSA, BKJIIOYas pa3BUTHE
crenupHISCKUX TUAOETUIECKUX OCIOKHEHUH, SBISIONINX-
Cs1 CJIEZICTBUEM THIIEPITIMKEMHIH, OKUCIUTEIHHOTO CTpecca,
CBSI3aHHOTO C HAPYIICHUEM YIIICBOIHOTO OOMEHa, U T.A. [5].

[Ipobnema npenynpexnenus CIl M CHUXKEHUS €ro
MIPOSIBIICHUHN TpeOyeT MONCKa HOBBIX CPE/ICTB JICUCHHUS, a
TaKXe CPEJICTB, KOTOPbIE MOIIIU ObI OKa3bIBATH MPOQHIIaK-
TUYECKOE U IPOTEKTOPHOE JICHCTBHE.

JInouiau3upoBaHHOE MOJO3MBO KOPOB - Ipenapar,
HCTIOB3yeMbIi 11 ipodmtakTuku CJI, KOMITEHCAITUH €TO
MPOSIBIICHUNA W HOpPMalHU3aluud MeTaboln3Ma KICTOK,
TKaHEWd W BCEro opraHm3Ma. B Molo3uBe comepikaTcs
OHMONOTMYECKH aKTHBHBIE BEIIECTBA, KOTOPHIE HOPMAJH-
3yIOT UMMYHHBIH OTBET OpPTaHM3Ma, B TOM YHCIIE U IMPH
ayTOMMMYHHBIX 3a0oneBaHusx [6]. Takue pocToBbIe
TOPMOHBI, HaXoAsAMKEeCsS B HEM, KaK TOHaJOTPOIHH,
SAMHUACPMaNbHBII POCTOBOW (pakTop, PakTOp pocTa
¢uOpoOIACTOB U T.A. MPUHUMAIOT YYaCTHE B MTOCTPOCHHUH
U peTeHepalyy Ko MyCKyIaTypbl, KOCTEH, HEPBHOM U
XpALIEBON TKaHH, PETYJSIIIMY yPOBHS caxapa B KpoBH [8].
JlakToeppuH, BXOMSIMINI B COCTaB MOJIO3HBa, YUYaCTBYET
B PETYIHUPOBAHUU TpoNH(epanny KICTOK, HMMyHHOTO
OTBETA, SIBIAETCA 3P(HEKTUBHBEIM XEIaTOPOM JKelie3a H
AQHTHUOKCHJIAHTOM [2, 7], MOXKET MPEnsTCTBOBATh PA3BUTHIO
HapylUIEHUH, CBA3aHHBIX C aKTHUBAIMEN MEPEKUCHBIX
npoueccos mpu C/I.

Lenbto naHHOM pabOThI ObLIO H3y4YeHHe YHPEKTHBHOCTH
THO(GHUIN3NPOBAHHOTO MOJIO3UBA KOPOB MIPH IKCIIEPHMEH-
tansHOM CJI.

B pabote ncnonb30BaHbI HOIOBO3PEITBIC KPBICHI-CAMITBI
nuHaun Bucrtap maccoit 180-230 r. [Tocie nmpeaBaputenb-
HOTO 24 - 9acOBOTO T'OJIOAHHS IIPH CBOOOIHOM JTOCTYIIE K
BOJIC KpbICaM BBOJWIIM aJIJIOKCAH - TPUTHAPAT TTOAKOKHO
OIHOPa30Bo B 03¢ 130 MI/Kr Beca »XkUBOTHOTO. 10 BBEACHUS
aJUTOKcaHa 4acTh KPBIC B TEUCHHE MecCsla €KEIHEBHO
oJTy4Jaia MoJo3uBo KopoB (o 100 Mr cyXoro BemecTBa
KaX/1as1) ¢ MoKa3aTeIsIMHU KauecTBa, IPUBEICHHBIMU B [4].
Orta e rpymnmna KpbIC MPpoaoiKaa MojlydyaTs MOJIO3HBO Ha
NPOTSDKEHUH BCEro dKcnepumeHTa. JInopumusupoBaHHoe
MOJIO3MBO PETUAPATHPOBAIH M BBOIIIIH IIEPOPATHHO C
nomoIbio 30H1a. CTeneHb BBIPAXXEHHOCTU TNIMKEMUHU U
MHTEHCHBHOCTH IepeKUCHOTO oKucieHus umuaos (ITOJT)
B IUIa3M€ KPOBU M TOMOTEHATe IMEYCHH KPBIC M3ydasld Ha

NPOBJIEMbI
KPUOBHOJIOrMM
2002, N2 3

Diabetes mellitus (DM) is one of polysyndrome
diseases, characterised by severe complications, resulting
in the patients’ disability and death. Every year the number
of DM patients increases by 6-10%. Insulin insufficiency
at this disease determines metabolic and hormonal
impairments, including the development of specific
diabetic complications, caused by hyperglycaemia,
oxidative stress, related to the impairment of hydrogen
metabolism etc. [5]

The problem for DM preventing and reducing its
manifestations requires the search of new treatment means,
as well as ones, which could manifest prophylactic and
protective effect.

Lyophilised bovine colostrum is the preparation, used
for DM prophylactics, compensation of its manifestations
and normalisation of metabolism in cells, tissues and the
whole organism. Colostrum comprises biologically active
substances, normalising immune response of an organism,
as well as at autoimmune diseases [6]. Such growth
hormones, being in colostrum as gonadotropin, epidermal
growth factor, fibroblast growth factor etc, participate in
the structure and regeneration of smooth muscles, bones,
nerve and cartilage tissue, regulation of sugar level in blood
[8]. Lactoferrin as a part of colostrum, participates in the
regulation of cell proliferation, immune response, and is
an efficient iron chelator and antioxidant [2, 7] and can
prevent the development of disorders, related to the
activation of peroxidative processes at DM.

The aim of the work was to study the efficacy of
lyophilized bovine colostrum at experimental DM.

In the work we have used 180-230g’ mature Wistar
male-rats. Following the preliminary 24-hrs’ starvation
with a free access to water the rats were subjected to a
single subcutuneous injection of alloxan-trihydrate in the
dose of 130 mg/kg of an animal’s weight. Before an alloxan
injection colostrum was given to one group of rats (100
mg of a dry substance for each animal) with quality indices,
presented in the paper [4].

The same group of rats continued feeding with
colostrum during the whole experiment. Lyophilised
colostrum was rehydrated and perorally injected by probe.
Manifestation degree of glycaemia and intensity of lipid
peroxidation (LPO) in blood plasm and liver homogenate
were studied to the 7, 15, 30" days. The blood was taken
from a tail vein. Rats were decapitated, preliminarily
treated with ether. Glucose level was determined in blood
serum by chromoxygenase method [3]. LPO intensity was
calculated on an initial, spontaneous, Fe?* - and ascorbate-
induces levels of TBA-active products (TBAAP) in blood
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7-e, 15-e u 30-e cytku. KpoBb Opanu 3 XBOCTOBOW BEHBI.
Kpsic ymepmpisanu gexanuranueil, npeaBapuTeIbHO
YCBHIIUB UX 3(GUPOM. YPOBEHb ITIIOKO3BI ONPEICIIIN B
CBIBOPOTKE KPOBU XPOMOOKCHUTE€HAa3HBIM MeTonoM [3].
HNurencusnocts I1OJI paccuuThiBany M0 Ha4yaabHOMY,
CIIOHTaHHOMY, Fe?*- i ackopOaT-uH Iy IIPOBAHHOMY YPOBHIO
TBK-aktuBHbix nponykroB (TBKAII) B masme KpoBH H
romorenare nedenn  [1]. Craructudeckyr oOpabOTKy
MTOJTYYEHHBIX PE3YJbTATOB IPOBOAMIM C UCIIOIb30BAHHEM
t-kpurepust CThIOCHTA.

[Tpn mogenupoBannn CJl y KpbIC OBIJIO yCTaHOBIIEHO,
YTO YPOBEHB IVIIOKO3bI B KPOBH y XMBOTHBIX ¢ CJI, He
MTOJTy4YaBIINX MOJIO3UBA, HA 7-€ CYyTKHU MPEBBIIIA HOPMY B
2,3, aHa 15-e - B 3,5 pa3a, k 30-M cyTKamM OH HECKOJBHKO
CHIDKAJICSI, OZTHAKO OCTABAJICS 3HAYNTEIILHO BBIIIIE HOPMBI.
VY sxuBoTHBIX ¢ C/], KOTOpBIE NMOTydaii MOJIO3UBO B TCUEHHE
MecsIa 10 BBEICHHS aJUIOKCaHa, YPOBEHb IIIMKEMHHN ObLT
HUXKe, 4eM y >KMBOTHBIX ¢ CJl, He moiaydyaBIIUX €ro, U
coctaBui Ha 7-e cyTku 170% OoT HOPMEI.

B xpoBu KpbIC 3KCIIEPUMEHTAIILHOM I'PYIIIBI KOHLEHTPA-
LIS TIIFOKO36I YBEJTMUMBAJIAch K 1 5-M cyTKam, Kak U y KpbIC,
HE MOJy4YaBUIMX MOJIO3MBA, ogHaKko K 30-M cyTkam
oTMevanoch ee cHkeHue 10 190% no cpaBuenuto ¢ 280%
HOPMBI Y KPBIC, KOTOPBIM HE BBOIMIN MOJO3HUBO. IIpu
HCCIIeIOBAaHUN AMHAMMKHU TIIOKO3BI B KPOBH 3THX XK€
JKUBOTHBIX IIPU [TFOKO3HON HArpy3Ke MOJTyYEeHbI aHAaJIOT Y-
HBIE PE3YJIBTATHI.

N3BectHO, uTo CJI conmpoBoXaaeTcsi aKTUBaLHEH
TIEPEKUCHBIX IIPOLIECCOB ¥ HAKOIUICHHEM B TKaHSIX M KPOBU
koHeuyHbIX npoxaykToB I10JI, pearupyromux ¢ Tno6apou-
TypoBo# KucioToil. MakcumanbsHas koHIeHTparmsa ThKATT
HaOmtonaercst B kpoBH kpbic ¢ CJl, He mojydaBmux
MOJIO3MBA, Ha 15-€ CyTKH C HEKOTOPBIM CHHXKEHHEM K 30-M
CyTKaM, OJIHAKO MX YPOBEHb OCTAETCS JOCTOBCPHO BBIIIE
(p<0,05) koHTpONBLHOTO 3Ha4YeHHUS. [[py IpenBapuUTEILHOM
npuMeHeHun Mono3usa yposeHb TBKAII Ha 7-e cyTku XOTst
U TpEeBbIIIAeT KOHTPOIBHOE
3HAYECHHUE, HO JIOCTOBEPHO HIKE
(p<0,05) ypoBHS1, XapaKTepHOTO

plasm and liver homogenate [1]. Statistical processing of the
results obtained was performed using Student’s t-criterion.

When modeled DM in rats it was established that
glucose level in the blood of animals with DM, which have
not been treated with colostrum, to the 7% day exceeded
the norm by 2.3 times, to the 15" day this index made 3.5
times, and by the 30" day it slightly decreased, however it
remained significantly lower than a norm. In animals with
DM, which have been treated with colostrum during 1
month before an alloxan injection, the glycaemia level was
lower, than in animals with DM without the treatment with
colostrum and made 170% of the norm to the 7 day.

In rats’ blood of experimental group glucose
concentration has increased to the 15" day, as well as in
animals, which have not been treated with colostrum,
however to the 30" day there was observed its reduction
down to 190% comparing to normal 280% in rats without
the colostrum introduction. When studying the glucose
dynamics in blood of these animals with glucose loading
we have obtained the same results.

It is known that DM is accompanied by the activation
of peroxidative processes and accumulation in tissues and
blood of final LPO products, reacting with thiobarbituric
acid. The maximum TBA concentration is seen in rats’
blood with DM without the colostrum treatment to the 15%
day with a slight reduction to the 30" day, however their
level has remained significantly higher (p<0.05) than the
control values. At preliminary colostrum application the
TBAAPs level to the 7" day is higher than the control
values, but it is considerably lower (p<0.05) than the level,
characteristic for the rats without the treatment by
colostrum. To the 15" day this index increases, but to the
30" day it is returns to the value, characteristic for the
control animals. An increased LPO level during DM is
characteristic not only for blood plasm, but for other tissues
as well, in particular, liver (table).

VYposeub TEKAII B neueHu Kpbic, (HMOJIB/T TKAHH)
The level of TBAAP in rat liver, (nM/g of tissue)

JUJIsL KPBIC, HE TOJIYyYaBILIHUX €T0.
K 15-M cyTkam 3TOT mokasarenb Cpok VCAOBIS SKCTICPUMEHTA
yBenuuuBaeTrcs, HO K 30-m Yposens TBKATT HBOMCO};@FGHH% Experiment conditions
BO3BpaIlacTCa K 3HAYCHHIO, TBAAP level Terms of
XapaKkTEepHOMY MJI1 KOHTPOJIb- observation, days TIliOHTpotALI SI\A/I SDA/.[:MoleiHBo
o e contro. colostrum
HBIX )KUBOTHBIX. [IOBBITIICHHBIH e
yposenb I[TOJI mpu CJI xapakre- — 7 3,9%0,3 5,4%0,4 4,2%0,3 12
pEH HE TOJIbKO IJis TJIa3Mbl Initial -
v =+ =+ =+ g
KpPOBH, HO W JIJISl APYTHX TKaHEH, 30 38=02 5203 4203
B YaCTHOCTH JAJS TICUYECHH 2 4703 6.70,5 50403 12
(Tabnuma). CroHTaHHbI
o o Spontaneous
HauanesHbI#, CTOHTaHHBINA 1 30 4,420,2 6,5=0,4 5,3%0,4 2
Fe*-uHmayupoBaHHbIH YPOBCHb
7 5,4%0,4 8,720,7 7,3%0,5 2
TBKAII B romMorenare nedeHu Fe* -MHAyIMpOBAHHEI
- Fe?*- induced
KPBIC, HE TOJTYy4YaBIINX MOJIO3H e’*- induce 20 58=0,5 8104 6.040,5 12
Ba, BO BCE CPOKH HAONIOJCHUS
MPEBBIIIAET KOHTPOJIbHBIN ypO- . 7 9,2+0,6 20,1%1,8 15,1%1,32
AckopOaT-UHAYIIUPOBAHHbII
BeHb B 1,4 - 1,6 pasza. Ackopoar- Ascorbate-induced
o =+ + + 2
MH/yLIMPOBAHHBIA yPOBEHb Ha 30 9407 184211 12210

/- CYTKH MPEBBILIACT KOHTPONIb  [Ipumeyanns:
B 2,2 pa3a, a k 30-M cyTkam

HECKOJIBKO CHHUIKAETCS W

npeBbImieHUe coctapuser 1,9  Notes:

pasa. [IpenBapurensHOe BBeie-
HHUE TIOAONBITHBIM >KHUBOTHBIM
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! — pa3iM4us HeIOCTOBEPHBI 110 CPABHEHHUIO ¢ KOHTpoJeM, p > 0,05;

2 — pa3nuyust JOCTOBEPHBI [0 CPABHEHHIO C TEM K€ CPOKOM
mrensHocTH 3aboneanus C, p < 0,05

! — differences are statistically different comparing to the control, p>0,05

2 — differences are statistically true comparing to the same term of the
DM pathology duration, p<0.05
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MOJIO3MBA OKa3bIBAET MPOTEKTOPHBINA 3 HEKT, yMEHbIIAs
aktuBanuo [1OJI B medyeHu, U B 3TOM cilyyae YpOBEHb
TBKAII cocrasnser 0,7-0,9 oT BETUYUHBI COOTBETCTBY-
IONINX ITOKa3aTeNel XUBOTHBIX, KOTOPbIEe HE IOIydaln
moso3uBa. [Ipu stom HayanbHbld ypoBeHb TBKAII He
otnu4iaercs ot koHTpois (p<0,05) u va 7-e, u 30-e cyTKH
HaOMIOeHUS.

Takum o6pa3oM, MOIy4YeHHBIE HaHHBIE MO3BOJISIOT
ClIeNIaTh BBIBOJ, YTO JTMO(DHIN3HPOBAHHOE MOJIO3MBO KOPOB
o0nasaeT 3aUTHEIM 3QPEKTOM P IKCIIEPUMEHTAIEHOM
CJ] m cHMWXaeT ypoBeHb META0OINYECKUX HApyIICHUH B
JUHAMHKE Pa3BUTHS U MPOTEKAHUS JaHHOW MaTOJIOTHH.
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An initial, spontaneous and Fe**-induced TBAAPs level
in liver homogenate of non-treated with colostrum rats
increases the control level by 1.4-1.6 times at all the
observation terms. Ascorbate-induced level increases the
control by 2.2 times to the 7" day, and to the 30" day it
decreases and the exceeding makes 1.9 times. Preliminary
injection of colostrum to experimental animals shows a
protective effect, reducing LPO activation in liver, and in
this case TBAAPs level is 0.7-0.9 of the value of
corresponding indices in non-treated with colostrum
animals. Thereat an initial level of TBAAPs did not differ
from the control (p<0,05) to the 7" and 30™ days of
observation as well.

Thus, obtained data allow to conclude that lyophilised
bovine colostrum possesses a protective effect during
experimental DM and reduces the level of metabolic
failures in the dynamics of development and course of given
pathology.
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