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Wsyuanu conaepxanue GeraspbHOT0 U 0OIIEro reMornoonHa B KpOBH y Kpbic mocie 70%-i remaTsKTOMHUM U TPAHCIUTAHTAIMH
KPHOKOHCEPBUPOBAaHHBIX KiIeTOK dMOpuoHanbHOi neueHn (KKOJII) yenoBeka. YacTuuHasi renardKTOMUS MPUBOJUT K CHIKEHHIO
coacpKaHus OGLI.ICFO reMorjo0o1Ha B KPOBU KPbIC HA MPOTAKCHUU SKCIIEPUMEHTA U IMOBLIIICHUIO YPOBHS (beTaanoro FeMOFJ'lO6I/IHa
Ha 3-u cyTku. [Tocne Tpancruanramuun KKOIT conepxanue o61ero reMor;iio0nHa JOCTOBEPHO NMPEBBILIAIIO PE3y/IbTaThl, IOy YCHHbIC
y 4YaCTHYHO IenaT3KTOMUPOBAHHBIX KPBIC 0€3 TpaHCIUTAaHTALMK Ha 1-¢ U 2-e CyTKH, a ypOBeHb (heTaabHOro reMorio0HHa B JaHHBIH
HNPOMEKXYTOK BpEMEHH yBeIHuuBajcs B 1,5 paza. MeTonom ¢iyopecieHTHOI MUKPOCKOIIHH C IIOMOLIbI0O MOHOKJIOHAJIBHBIX aHTUTEI,
MedeHHbIX (uyopecieHTHbIM kpacuteneM CD45-FITC, B rucToornyeckux cpe3ax MeYeHH M CEJIe3eHKU KPBIC MOCHe YaCTHYHOM
rernardkKTOMHUM Ha 3-U CYTKHU I/I)leHTI/I(bI/ILlH]Z)OBaH TpaHCIUIaHTAaT.

BuBganu BMICT (eTanbHOrO Ta 3araJbHOr0 reMorno0iHy B KpoBi y mrypiB micast 70%-i remarekroMii Ta TpaHcmaHTamii
KpiOKOHCEpBOBaHUX KIiTHH eMOpioHanbHOI nedinku (KKEIT) moxanau. YacTkoBa renarekToMiss MPUBOIUTH 0 3HIKCHHS BMICTY
3araJbHOTO TeMOITIO0IHY B KPOBI LIypiB Ha MPOTA3i EKCIIEPUMEHTY 1 MiABHUILECHHS BMICTY (eTaIpbHOT0 reMoriodiny Ha 3-10 m00y.
IMicns tpancmmantanii KKEII BMicT 3arajipHOro reMorno0iHy 3Ha4HO MEPEBHUINYBaB PE3yJbTaTH, OTPUMAHI Y YaCTKOBO
TermaTeKTOMOBAHHX IypiB 0e3 TpaHCIulaHTamii Ha 1-y Ta 2-y no0y, a piBeHb (eTaJbHOr0 reMOIIo0iHy B JaHWH MPOMIKOK dacy
30inpmyBaBcs B 1,5 pasu. MetomoM ¢(ayopecneHTHOI MiKpOCKOIii 3a JOMOMOTO MOHOKJIOHAJIbHUX aHTUTLI, Mi4Y€HUX
¢yopecuenTanM OapBHHKOM CD45-FITC, y ricTonoriyHux 3pi3ax MEYiHKH i CENE3iHKH IIypiB MIiCIsI YaCTKOBOI TermaTeKToMii Ha
3-10 100y iIeHTU(IKOBAaHO TPAHCILIAHTAT.

The authors studied the content of fetal and total hemoglobin in blood of rats after 70%-hepatectomy and transplantation of
cryopreserved human embryonic liver (HEL) cells. Partial hepatectomy leads to a decrease in the content of total hemoglobin in
rats’ blood during experiment and increasing of fetal hemoglobin level by the 3% day. After transplantation of cryopreserved HEL
cells the content of total hemoglobin markedly exceeds the results in partially hepatectomised rats without transplantation by the 1%
and 2" day, and the level of fetal hemoglobin during this period decreased in 1.5 times. The transplant was identified in histological
sections of liver and spleen from partially hepatoectomised rats with the method of fluorescent microscopy using monoclonal

antibodies, labelled with fluorescent dye CD45-FITC.

OnepaTuBHOE BMEMIATENBCTBO C LIENbIO YaCTUYHOM
pEe3eKIu MeYeHn Hen30eKHO CBSA3aHO C MOoTepe
YacTH OUPKYJIUPYIOMEH KPOBU, YTO MPHUBOAUT K
runokcun. B padorax [3-5] 6611 U3ydeHbl AMHAMUKA
W3MEHEHU KOJWYECTBA IPUTPOLUTOB Y YaCTHIHO
remaTdKTOMHAPOBAHHBIX KPbIC M BIMSHHUE HA TAHHBINA
KPUTEPUHN TPaHCIUIAHTAIUH TE€MOIMOITHYECKUX
KJIETOK — YMOPHOHAJIBHON NEeYeHH 4esioBeka 7-12
HEZENb reCTaluH.

OMOpHOHabHAS TIEYEHD SIBISIETCSI HCTOYHUKOM
KPOBETBOPHBIX KJIETOK, FEMOIIOATUYECKUX (PaKTOPOB
U COZIEPKUT (peTaNnbHBIN reMOITIOONH, OTIINYAIOIINICS
OT reMOnIOOMHA B3pOCIIOro Tuma 0ojiee BHICOKUM
cpoacTBOM K kmciopony. CuaTe3 ¢eTanbHOTO
reMoriioOuHa chopMHUpPOBAIICS KaK MEXaHU3M ajarl-
TallUH{ YeJI0BEKa M )KUBOTHBIX K THITOKCHH ¥ CHHTE3H-
pyeTcs Ha paHHUX CTaAUsAX Pa3BUTHS YMOPHOHA, KOTAa
JOCTYTI KHCJIOPOJa OTPaHWYEH, a TaKXe SBIAETCS
MapKepOM TAaTOJIOTHH, 00yCIOBIEHHBIX KHUCIOPOAHOU
HEJI0CTaTOYHOCThIO [1].
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Operative intervention with aim of partial liver
resection is enevitably connected with the loss of the
part of circulating blood, which leads to hypoxia. In
our previous papers [3-5] the dynamics of erythro-
cyte number changes in partially hepatectomised rats
and effect on this index of transplantation of
hemopoietic cells from embryonic liver of 7-12
gestation weeks.

Embryonic liver is the source for hemopoietic
cells and factors, and also contains fetal hemoglobin,
differing from adult one by higher oxygen affinity.
Synthesis of fetal hemoglobin was formed as a
mechanism of human and animals adaptation to
hypoxia and is activated at early stages of embryo
development, when an oxygen entering is limited,
and it is a marker of pathologies, caused by oxygen
insufficiency [1].

The poor investigation of dynamics of fetal
hemoglobin content in recipient’s blood after
transplantation of hemopoietic cells served as the
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Junamuka coneprkanus HeTaabHOro reMOrIo0nHa
B KPOBH PEIMNHEHTA MOCJE TPaHCHIaHTAIHU
FeMOMOATHYECKUX KJIETOK MaJlo U3ydeHa, 4TO U
MTOCITYKMJI0O OCHOBAHHUEM JJIs1 HAIIUX UCCIIEOBAHUM.
Taxke y Hac BbI3Bajla MHTEpeC UACHTH(UKALUSA
TPaHCIUIAaHTAMOHHOTO MaTepHana ¢ MOMOUIBIO
HMMYHOQIIYOPECLIEHTHOTO METO/a B Celle3EHKe H
MeYeHH PELUITHEHTA.

HccnenoBanns mpoBoAnIN Ha caMmIiax O0ecropoi-
HBIX KpbIc Maccoit 140-160 . Kietkn aMOpHOHATBHOI
MIEYCHU BBIACISIN U3 dSMOpPHOHOB 7-12 Hemenn
recranyy HeepMeHTaTUBHBIM METOJIOM [6], Mo du-
LIUPOBAHHBIM JIJIsl MaJIbIX 00bEMOB. OIHOBPEMEHHO C
70%-# renarakToOMHeN, KOTOPYIO MOJEINPOBAIH 10
MeTony [ 7], B mynbIy cene3eHkH Kpbic BBoaumn KKOIT
B konuuectBe 1x107 knerok (0,3 mur). Kontponem
CIIYXHWJIH KPBICHI, KOTOPbIM B CEJIE3€HKY BBOJUIH
paBHbII 00beM cpenbl KoHcepBupoBaHus. Comepika-
Hue o0mero u (eraabHOro reMorioOnHa B KPOBH
9KCMEPUMEHTAIBHBIX KPBIC ONpenessuid mo oduie-
MpUHATOMY MeTony [2].

Ileuenp u cene3€Hka HKCIEPUMEHTANBHBIX KPBIC
6sutH 3adukcupoBans! B 10%-M dhopmanmue. ['ncrto-
JIOTUYECKHUE CPE3BI CEIE3EHKHU U ITeYeHN OKPALTHBAIN
reMaToKCUIMHOM H 303uHOM. Jlis meuenuss KKOII,
TPaHCIUIAHTHUPOBAHHBIX KPBICAM, UX MHKYOHPOBAIN
[IpY KOMHATHOH TeMIeparype ¢ MOHOKJIOHAJIbHBIMH
antutenamu CD45 yenoBeka, MeueHHBIME (iyopec-
ueHtHbIM kpacureneM FITC (payopecuenn-usoruo-
uuaHar). PesynpTaThl peakiu OLeHUBAIN B TCUEHHUE
24 4 ¢ MOMOIIBIO JIOMHHECHEHTHOTO MUKPOCKOIIA B
TIIATEJbHO 3aTEMHEHHOM IOMELICHUH, YUUTHIBAS
TOJIBKO CBETAIINECS KIETKH.

Kax 65110 mokazano panee [3-5], 70%-s renarak-
TOMUSI MPHUBOINUT K MOCTYyNATEIbHOMY CHIDKEHHUIO
ucxoaHoro (7,6+0,2x10'%/:1) ypoBHS 3pUTPOIMTOB 710
4,0+0,1x10'%/n1 Ha 3-i1 geHs.

[Hocne tpancmmantanuun KKOII mocToBeproe
(p<0,05) yBenudeHne KOIUYECTBA IPUTPOITUTOB O
6,8+0,2x10"?/1 perucTpupoBanoch Ha 2-¢ CyTKH, a Ha
3-u camxanock 10 3,7+0,1x10"/x.

Junamuka copepkaHusi 0OILEro reMorio0nHa y
YaCTHYHO TeNaTd3KTOMUPOBAHHBIX KpbIC Oblia
aHaJOTUYHA NTMHAMHKE M3MEHECHHUS KOJIHMYECTBA
SPUTPOLUTOB B TEUEHHE 3-X CYyTOK HAONIOACHUS
(puc. 1). Yposens peranpHoro remornoduna (HbF) B
SPUTPOIUTAX TepudepruuecKord KPOBH KpPBIC TOCTe
70%-1 renaT3KTOMHUH JOCTOBEPHO YBEITUYMBAJICS Ha
3-u cytku (puc. 2). IlomrydeHHBIE PE3YyJIBTATHI
COTJIACYIOTCA C HAITUMHU TPEABIAYIIIMHE JaHHBIMH T10
ApUTpoIUTaM [5]: spuTpoaHEepe3 y YaCTHUHO
rernaT3KTOMUPOBAHHBIX KPBIC IPUBOAUT K CHUXKEHHIO
COZAEPKaHUsI S3PUTPOLUTOB U OOLIET0 reMOTTIO0NHA, B
CBOIO OU€pe]lb TMIIOKCHYECKOE COCTOSIHUE CTUMYIIH-
pyer obpa3zoBanue (peranpHOTO reMoroOnHa.
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reason for our investigation. The identification of
transplanted material in recipient’s spleen and liver
using the immuno-fluorescent method was also of
some interest for us.

Investigations were performed in breedless male
rats with 140-160 g weight. Embryonic liver cells
were obtained from embryos of 7-12 gestation weeks
using non-enzymic method [6], modified for small
volumes. Simultaneously with 70%-hepatectomy,
modelled according the method in the paper [7], the
suspension of cryopreserved HEL cells in amount
of 1x107 cells (0.3 ml) was injected into spleen
parenchyma. As the control we used the rats, which
were injected into spleen with an equal volume of
preservation medium. The content of total and fetal
haemoglobin in blood of experimental animals was
assessed with a standard method [2].

Liver and spleen of experimental animals were
fixed in 10% formalin. Histological sections of spleen
and liver were stained with hematoxylin and eosin.
To label the HEL cells, transplanted into rats, we
incubated them at room temperature with human
CD45 monoclonal antibodies, conjugated with FITC
fluorescent dye (fluorescein-isotiocianate). Results
of reaction were estimated within 24 hrs with a
luminescent microscope in carefully darkened room,
only the illuminating cells were under consideration.

As it was shown earlier [3-5] 70%-hepatectomy
results in a gradual decrease of initial (7.6+ 0.2x10'%/1)
level of erythrocytes down to 4.0+ 0.1x10'%/1 to the
31 day.

A significant (p<0.05) increase in erythrocyte
number up to 6.8+0.2x10'%/1 was recorded to the 2™
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Puc. 1. Coneprxanue o011ero reMoriio0nHa B KDOBH KPBIC:
[[] — nocne yactuunoi renarskromuu; [JJj — nocue
tpanciuianTanun KKOIT; M+m, n=15.
Fig. 1. Content of total haemoglobin in rats’ blood: [ ] —
after partial hepatectomy; [JJj — after transplantation of
cryopreserved HEL cells, M+m, n=15.
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®deTanbHbI FeMOrnoouH, Mr/mn

HopMma 1 2 3
Norm

Cpoku aKcnepumeHTa, cyT
Duration of experiment, days

Puc. 1. Conepxanue (eTaabHOT0 reMoriioonHa B KpOBU
KpbIC: 1 — mocie 4YaCTUYHOM Ienar3KTOMMM; 2 — Iocie
tpancmantamuu KKIIT; M+m, n=15.

Fig. 1. Content of fetal haemoglobin in rats’ blood: 1 —

after partial hepatectomy; 2 — after transplantation of
cryopreserved HEL cells, M+m, n=15.

IIpu Tpancrantanun KKO9II wactuuHO renarik-
TOMHPOBAaHHBIM KpbICaM OBIIM OTMEUYEHBI MOCIEN-
CTBHSI BBEICHHS IPUTPOUIHBIX KIETOK-IIPEIIIECT-
BEHHUKOB, cofiepKalnx (perampHBINA reMorioons. B
nepudeprudeckoir KpoBu Kpwic nocie 70%-i remar-
skromuu u Tpancmianranuu KKOII Ha 1-e u 2-e
CYTKH OTMe4YeHa TeHJCHIHS K YBEITMYECHHUIO YPOBHS
obmero reMornoO0nHa, 4TO, BEPOSITHO, CBA3AHO C
NoBbIIIeHHEM B 1,5 pasa comepxaHusi GeTalbHOTO
reMOrNIO0MHA B 3TOT e MPOMEXYTOK BPEMEHH.

Oco0blii HHTEpEC B HAUIUX HMCCIEIOBAHUAX
NpeACTaBUIa IONBITKA BELIBUTH B TAPEHXUME ITCUCHH
U cele3EHKM YacTHUYHO TIeNaTdKTOMHUPOBAHHBIX
KHUBOTHBIX TpaHcruaHTupoBanHbie KKOII uenosexka.
MetonoMm (QryopecueHTHOH MHKPOCKOIHH B THCTO-
JIOTHYECKUX Cpe3ax ceNe3EHKH U IIEYeHN Ha 3-U CYyTKU
nocie Tpancmiantanuu KKOII 0butH BBISIBICHEI
€IMHUYHbIE KJIETOYHBIE AJIIEMEHTHI, COJIepKallne
METKY 1 JIOKQIM30BaHHBIE B TAPEHXUME NCCIIEyEMbIX
opranoB. B cpes3ax cene3¢HKH M NEeYCHH YaCTHYHO
renaT>kTOMUPOBAaHHBIX KPBIC MOAOOHON KapTHUHBI
orMeueHo He Obuio. CrienoBaTreiabHO, TPAHCIUIAHTAT
HaxXOAMUTCS Ha 3-M CyTKHM HE TOJIBKO B MECTE €ro
BBeJIeHUS (cene3éHke), HO U MUTPUPYET B MEYEHb
YaCTUYHO TeNnaT3KTOMUPOBAHHBIX KPBIC.

YcTaHOBICHHBIH (BaKT TOBBIMIEHUS (EeTaTbHOTO U
o011ero reMorioOMHAa B KPOBU 3KCIIEPUMEHTAIBHBIX
KUBOTHBIX ITOCJI€ BBECHHS SMOPHOHAIBHBIX KIETOK
umeeT OosbIoe pusronorndeckoe 3HaueHune. Kak yxe
0TMeYanaoch, GeTalbHblil reMornoOuH obnagaer
TTOBBIIIIEHHBIM CPOJICTBOM K KHCJIOPOJNY, ClieI0Ba-
TEJIbHO, YBEJIUUYECHHE €ro yPOBHS CIOCOOCTBYET
MPOTEKAHMIO BCEX KMCIOPOA03aBUCHMBIX MTPOIIECCOB,
B TOM YHCJIE penapalyy U pereHeparum.
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day after transplantation of cryopreserved HEL cells,
and to the 3™ day it decreased down to 3.7+0.1x10'%/1.

Dynamics of total haemoglobin content in the
partially hepatectomised rats was similar to that of
erythrocyte number changes within three days of
observation (Fig.1). Level of fetal hemoglobin (HbF)
in erythrocytes of rat peripheric blood significantly
increased by the 3™ day after 70%-hepatectomy
(Fig.2). Obtained results are in the accordance with
our previous results for erythrocytes [5]: erythro-
dieresis in partially hepatectomised rats leads to the
decreasing of erythrocyte number and total
haemoglobin content, and in its turn the hypoxic state
stimulates the formation of fetal hemoglobin.

During transplantation of cryopreserved HEL
cells to the partially hepatectomised rats we noticed
the consequences of injection of erythroid progenitor
cells, containing fetal hemoglobin. In peripheral
blood of rats after 70%-hepatectomy and HEL cells
transplantation we observed the tendency for
increasing the total hemoglobin level by the 1% and
21 day, that is probably connected to a rise in fetal
hemoglobin level within this period.

Of special interest in our investigations was the
attempt to reveal the transplanted HEL cells in liver
and spleen parenchyma of the partially hepatec-
tomised animals. Using the method of fluorescent
microscopy the single cell elements, containing the
label and localised in parenchyma of liver and spleen
were found by the 3" day after HEL cells transplan-
tation in histological slices of studied organs. In the
spleen and liver sections of control animals we have
not found such a picture. Therefore there is a
transplant by the 3rd day not only in the injection
site (spleen) but also it migrates to liver of the
partially hepatec-tomised rats.

The found fact of the increasing of fetal and total
hemoglobin content in blood of experimental animals
after the injection of embryonic cells is of great
physiological importance. As it was noted, fetal
hemoglobin had an increased affinity to oxygen,
therefore the increase of its level contributed to the
proceeding of all oxygen-dependent processes,
including reparation and regeneration.
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