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Cryopreservation as Optimizing Factor in Therapeutic Effect
of Products of Embryofetoplacental Complex (PEFPC)
Part 1l. Fetal Liver Cell Correction of Lymphohemopoietic Complex State

in Experimental Animals with AIHA

Jlana oreHka TepaneBTHUECKOH ¢ dexTuBHOCTH KiIeToK ¢eranbHoH nedeHn (KDII) pa3HEIX CPOKOB recTanuyl MpH JICICHUH

ayTOMMMYHHOH remonutnueckoit anemun (AWUTA). YcranosneH dakr kopperupyromero 3¢gdexra KOII B oTHOMmEHNH pa3TUIHBIX
KoMnapTMeHTOB TuMdoremonosTryeckoro komruiekca (JIFTIK) sxkuBotHbix ¢ AUT'A. [Toka3aHo, 4TO CTETICHb MPOSBICHUS AKTHBHOCTH
K®II ompenenseTrcss cpokoM recrtanuu u BugoM martepuana. O6obmenue nede6HOro 3¢g¢pexra moxasaao, 4To MOCIE
kprokoHcepBuposanust KOIT onpeneneHHBIX CPOKOB rectanuy nprodperany 0oee BEICOKHH yPOBECHb HHTETPATLHOTO TepPareBTH-
YEeCKOTO NMOTeHIHAA.

Kniouegvie cnosa: xnetku (eTanbHOI IeUeHH, KPHOKOHCEPBUPOBAHNE, TUM(OTeMOIOITHIECKHH KOMIIIEKC, KOPPEKIHs,
ayTOMMMYHHasl TeMONUTHYECKast aHEMHUSL.

JaHa ouiHka TepaneBTHIHOI e(eKTUBHOCTI KIIITHH (eTanbHoi nedinky (KDIT) pisHUX cTPOKIB recTawil npH JTiKyBaHHI ay TOIMYHHOT
remoutiTnuHOi aneMii (AIT'A). YeranosneHo ¢akt koperytodoro epexry KDIT BitHOCHO pi3HHX KOMIIAPTMEHTIB JTiM(OreMOIOeTHIHOTO
komrutekcy TBapuH 3 AITA. [Tokazano, o ctyminb BusiBiieHHs akTuBHOCTI KOIT B3HauaeThCs CTPOKOM recTaliii Ta BUIOM MaTepiay.
V3aranbpHeHHs! JTiKyBaIbHOTO e(heKTy Mokasaso, 1o micis kpiokoHcepByBanHs KOII neBHUX cTPOKiB recrauii HabyBaii O1IbII BUCOKOTO
PiBHSI IHTErPAJILHOTO TEPAIICBTUYHOTO MOTEHIIIAITY.

Kniouosi cnosa: xnitunu QeranbHOi NEYiHKU, KPiOKOHCEPBYBaHHS, JIIMPOreMONOSTUYHUI KOMIUIEKC, KOPEKLis, ayTOiMyHHa
reMOJIiTHYHA aHeMisl.

Therapeutic efficiency of fetal liver cells (FLCs) of different gestation terms when treating autoimmune hemolytic anemia (AIHA)
has been evaluated. The fact of manifested correcting effect of FLCs in respect of different compartments of lymphohemopoietic
complex (LHPC) in AIHA animals has been established. Manifestation extent of FLCs activity was shown to be determined by
gestation term and material type. When summarising therapeutic effect according to all evaluated systems there was demonstrated
that FLCs of certain gestation terms gained higher level of integral therapeutic potential following cryopreservation.

Key-words: fetal liver cells, cryopreservation, lymphohemopoietic complex, correction, autoimmune hemolytic anemia.

[Ipu neranbHOM aHaNM3€ COCTOSHUS TUME(OreMo-
no3stuyeckoro komiuiekca (JIF'TIK) mprmreti ¢ ayTonm-
MyHHOU remonutryeckoit anemuert (AUI'A) BersiBie-
HBbI MHOTOTIPO(MIIbHBIE H3MEHEHUS €TI0 Ka9eCTBEHHO-
KOJIMYECTBEHHBIX XapakTepucTuk. Kak cBuaerens-
CTBYIOT ITOJTyY€HHBIE PE3YyIbTaThl, B OCHOBE PAa3BUTHUS
JTAHHOH (OPMBI 2y TONMMYHHOMW MaTOJIOTHH, MaHHpec-
TUPYEMO TIPENMYIIECTBEHHBIMHA HAPYIIEHUSIMH Te-
MaTOJIOTHYECKOTO BEKTOpa [8], IexkKar CI0KHBIE MTPH-
YUHHO-CJIEJACTBEHHBIE B3aUMOOTHOIIEHUS MEXIY
cybcTpaTaMu UMMYHHOM cucTembl. Takoro pona
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When thoroughly analysing lymphohemopoietic
complex (LHPC) state in mice with autoimmune
hemolytic anemia (AIHA) the versatile changes in its
qualitative and quantitative characteristics have been
revealed. The results obtained testify that the complex
cause and effect interactions between immune system
substrates are in the base of this type of autoimmune
pathology development, mostly manifested in hema-
tological vector disorders [8]. These changes may
cause a misbalance in harmonic interactions between
neuroimmunoendocrine block systems, i.e. those
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W3MEHEHUS MOTYT OBITh TPUYMHON pa30aTaHCUPOBKH
FapMOHUYHOTO B3aUMOJAEHCTBUS CUCTEM HEHPOUM-
MyHO3HAOKpuHHOro Onoka (HU3B), T.e. cuctem
obecrniedeHust boguromeoctasa. /st KoppeKiuu coc-
TOSIHUS MONU(YHKIIMOHANBHON CTPYKTYpHI LIEIeco-
00pa3HO NPUMEHSTD TaKUe ke MOIN(yHKINOHATIbHbIE
TeparneBTUUECKUE CPEACTBA, K KOTOPBIM MOYXHO OT-
HECTH MPOLYKTHI SMOPHO(DETOIIIALIEHTAPHOTO KOMII-
nekca (IIDPIIK) [5, 7], B 4acTHOCTH KJIETKH (eTalb-
soit meuenu (KOII) [4]. B mocnennee Bpems mosiBU-
JIUCH ITyOJIMKAIlNH, B HOBOM CBETE XapaKTepu3yIoIine
ATOT OPUTHHAJIBHBIA OMOJIOTHUECKUN MaTepHa [7].
[TokazaHo, 4YTO OCHOBHBIE AJIEMEHTHI QeTaNbHOM
nedenu (PII), HanmpuMep KPOBETBOPHBIE MPEIIIECT-
BEHHUKH, CTPOMAJIbHbIEC 3JIEMEHTHl U T.A., MOTYT
MPOSIBISITH CBOM (DYHKIIMOHAIBHBIN MOTEHIHAN I10-
pa3sHOMY B 3aBHCUMOCTHU OT CPOKOB rectauuu [15].
Oco0y10 3HaUUMOCTh UMEIOT aHHbIE 00 UMMYHO-
TPOIHBIX 1 UMMYHOMOIYJIUPYIOIINX CBOHCTBAaxX Me-
3€HXHUMAaJIbHBIX CTBONIOBBIX KiieTok DII [14], koTopbie
OHH PEalu3yIoT B 3aBUCUMOCTH OT CTENICHU U (POPMBI
MaHHu(pecTaluy MaTOJIOTHIECKOTO MpoIlecca B opra-
HU3Me peuunuenta [4]. Jlpyrumu cioBaMu, HECMOTPS
Ha, Ka3aJI0Ch OBbI, 0ECCIIOPHYIO JIOTHIECKYI0 000CHO-
BanHOCTh puMeHeHust KOII mis neuenus AUTA,
HE00X0TUMO IKCIIEPUMEHTAIIBHO MTOITBEPINTH LIEJIe-
c000pa3HOCTh TAKOTO BUJIA TEPAIIUH.

Lenb nanHON paboTHI — OLICHUTH 3P PEKTUBHOCTD
neueHuss AUI'A HaTUBHBIMU U KPUOKOHCEPBHUPO-
BaHHbIMH K®II pa3HbIX CPOKOB recTarum.

Martepuanbl u meroabi

PaGora BrimosniHeHa Ha Mbimax auHuu C57B1/6
maccoii 19-20 .

AyTOMMMYHHYIO T€MOJIUTHYECKYIO aHEMHIO HHY-
LMPOBAIIN ITyTEM OJHOKPATHOTO BHYTPHOPIOIIIMHHOTO
BBesieHus 3% 107 Ha MBIl CHHTCHHBIX SPUTPOIIHUTOB,
MpeABaApPUTENIBHO MPpOrpeThix 10 49,5°C B TeueHuUe
30 mun B 0,5 M1 pu3noIOrHYECKOTO pacTBopa [12].
HHTEeHCcMBHOCTS 00pa30BaHus aHTUAPUTPOLIUTAPHBIX
ayTOAHTHUTEI ONPENENSIIN C TOMOILBIO IPSIMOM peak-
uuu Kym6ca Ha 13-e cyTku mocie BBeIeHHsI SpUTpPo-
LUTOB. B 9TH 5k€ CpOKM MBIIIEH ONTBITHON M KOHTPOJIb-
HOM TpyIn 3a0uBaNy AJS ONpeAeIeHUs IoKa3aTeneit
kpoBH u coctostaus cTpyktyp JII'TIK. Conepxanue B
niepuepruaecKkoil KpOBH JICHKOIIUTOB, TUM(DOITUTOB,
SPUTPOLHTOB, TEMOITIOOMHA OTPEAENsIN Ha TeMaHa-
nuzarope Abacus ¢pupmer Diatron (ABcTpust), peTHKY-
JIOLUTOB, 303UHO(UIOB, 6a30()MUIOB — HA TPUTOTOB-
JIEHHBIX M0 OOIIECTIPHHITOMY METOIY Ma3Kax KpOBH.
CxopocTts ocenanns sputporuToB (COD) paccuuTsi-
BaJy, Kak ykazaso B [10].

Oo6bexramu uccnenosanuii B JIN'TIK Obin THMYC,
cese3eHKa, TMM(aTHIeCKUe y3JIbl U KOCTHBIA MO3T.
Maccy oprasoB, KOJIMYECTBO SAEPHBIX KJIETOK B HUX
OILICHUBAJIH, KaK YKa3aHo B [9]. Unaekc Macchbl oprana
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providing body homeostasis. To correct the state of
polyfunctional structure the application of polyfunc-
tional therapeutic means is expedient; the products of
embryofetoplacental complex (PEFPC) [5, 7], in
particular, fetal liver cells (FLCs) [4] can be referred
to such a means. The papers, characterising in a new
way this original biological material [7] have been
recently published. Main elements of fetal liver (FL),
for example hemopoietic precursors, stromal elements
etc; were demonstrated as capable to manifest in a
different way their functional potential depending on
gestation terms [15]. Data about immunotropic and
immune-modulating properties of FL mesenchymal
stem cells [14], they realise depending on extent and
type of pathological process manifestation in a reci-
pient’s organism are of special importance [4]. By
other words, the expediency of this therapy should be
experimentally proved in spite of seemed doubtless
logic substantiation of FLCs application for AIHA
treatment.

This research was aimed to evaluate the efficiency
of AIHA treatment with native and cryopreserved
FLCs of different gestation terms.

Materials and methods

The experiments were performed in 19-20g
C57Bl/6 mice. Autoimmune hemolytic anemia was
induced by single intraperitoneal introduction of
3x10°/mouse syngeneic erythrocytes preliminary
heated at 49.5°C for 30 min in 0.5 ml of physiological
solution [12]. Intensity of the formation of anti-
erythrocyte anti-bodies was determined by a direct
Coomb’s test to the 13" day after erythrocyte intro-
duction. At the same terms the mice of experimental
and control groups were mortified to determine blood
indices and state of the structures of lymphohe-
mopoietic complex (LHPC). The number of leuko-
cytes, lymphocytes, granulocytes, erythrocytes,
content of hemoglobin was found with Abacus hem-
analyzer (Diatron, Austria). Detailed blood analysis
(content of reticulocytes, eosinophils, basophils etc.)
was performed using prepared on the standard method
blood smears. Erythrocyte sedimentation rate (ESR)
was calculated as described [10].

As the research objects in LHPC thymus, spleen,
lymph nodes and bone marrow were selected. Mass
of organs and number of nucleated cells in them were
estimated as reported [9]. Weight index of an organ
represented the ratio of organ mass to the one of an
animal.

Adbhesive properties of the cells of peritoneal cavity
(PC) were examined by incubation of cell suspension
in plastic plates at 37°C for an hour and non-adhered
cells were removed [9]. The percentage of adhesive
cells was counted on the difference of the amount of
introduced into a cell and non-adhered cells. For esti-
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MpeacTaBIA coO00K OTHONIEHHE Macchl OpraHa K
Macce YKHBOTHOTO.

AJre3uBHBIE CBOMCTBA KJIETOK MEPUTOHEATHHOU
nostoctu (I1IT) onpenensimu nHKyOMpOBaHMEM CYCIIEH-
3UH KJIETOK B IUIACTUKOBBIX YAIlIKaX MIPHU TEMIIEpaType
37°C B TeueHHE Yaca, HEMPUKPENUBIINECS KIETKU
yaansiu [9]. IpoueHT aAre3uBHBIX KIETOK PACCUUTHI-
BaJIM MO Pa3HUIIE KOJTUYECTBA BHECEHHBIX B ALKy U
HEMPHUKPENUBINUXCS KIeToK. J{is ouenku (aromu-
TapHO# akTuBHOCTHU KieTku I1I1 mHKyOUpoBamm c
youtoi KyneTypoit Staphylococcus aureus (1 mupa B
1 mn) B Teyenue yaca npu 37°C B HEHUIIMUTMHOBBIX
(hmaxonax co crexsioM. [IporieHT harouTHPOBaHHBIX
KJIeTOK ((haronuTapHb HHACKC) U YUCJIO 3aXBa-
YEHHBIX OJJHOH KJIETKOH MUKPOOPTaHU3MOB ((arouu-
TapHOE YHCII0) ONPEACIISUIN IPH MUKPOCKOIIMYECKOM
HCCIEeAOBaHUU MPENapaToB, OKpalleHHbIX Mo Poma-
HOBCKOMY-I mM3a. AOCOIOTHBIH MOKa3aremnb (haroim-
tapHO# akTuBHOCTH (AIIDA) knerok I1I1 onpenemnsinu
o [2].

ConepxaHue B Cele3eHKE KIETOK, IKCIPECCH-
pytomux Mapkepsl CD3" (T-o0mue mumMpouuTs),
CD4" (T-xemmepsr) u CD8" (T-cynpeccopbl/IUTOTOK-
CHYECKHE), OTMPEAETISUIH METOAOM IPOTOYHOU ITUTO-
¢nyopumerpuu (FACS Calibur, CIIIA) ¢ ucnonb30-
BaHueM aHTHTeN GupMbl “Biolegend” (CIIIA).

Knerku ¢eranpHON meyeHU ObLIH MOTYYECHBI Y
mbimiedd nuau CBA/H Ha 15-¢ (KOII-15) u 19-¢
(K®II-19) cytku recrauun. Cycnensuto KOII roroBu-
JIM Kak yka3aHo B [11]. deranpHbIi MaTepuan nome-
many B yaiku lletpu ¢ ¢pusnonornyeckuM pacTBo-
poM u aHTHOMOTHKAaMU. [locie TpexKpaTHOH OTMBIBKH
OI1 u3Bnexamn, HOMEAIN B CTEKISIHHBIA TOMOTeHU-
3arop IlorTepa, nobGaBsH cpemy XeHKca U3 pacdeTa
0,2-0,3 M Ha oy DII, MexaHWYECKUM ITyTEM TOTY-
YaJli OJHOPOJHYIO MAaccCy, KOTOPYIO IPOIyCKalu
yepe3 KarpoHOBBINA (uiIsTp. KoiamdecTBeHHBIH y4deT
xietok @I B cycniensuu nposoguiu B kamepe Iopsi-
eBa [10]. KpuokoHCEpBUPOBaHHE KIETOK ITPOBOIUIH
o metoxy [13].

Krnetku dheranpHON NIeueHU BBOIWIIA MBIIIIaM-pe-
[UMUEHTaM B 03¢ 5%X10° Ha MBIIIb OJHOKPATHO
BHYTPHUBEHHO B JieHb MHAYKIMH AUT'A. B xauectse
KOHTPOJISI UCTOIb30BaNU KIETKH B3POCIOH MEeUeHn
(KBII), BBenieHHEIE B TOI e A03€. [j1g 00beKkTuBr3a-
LMY [TOJTyYE€HHBIX JAHHBIX TIPH OOJBIIIOM KOJMYECTBE
ToKa3aresied 1 BO3MOXKHOCTH CpaBHEHUS 000O0IeH-
Horo nedeOHoro dhdexra KDII 6bu1 ncnonb3oBan
nHAEKC cymMmMapHo# ctenern orkioneHus (CCO) —a3to
CyMMa 3HAaY€HUU OTKJIOHEHUWU OT KOHTPOJS BCEX
HCCIIeTyeMBIX TTOKa3aTenel, pa3menendas Ha 100 u
BBIpa)KE€HHAsl B yCIOBHbIX eauHunax [13]. Crartuc-
THUYECKYI0 00pabOTKy MOJIyYeHHBIX PE3yJIbTaToB
ocyuectBisu o merony Croronenta-duiepa [3].

[IpoBenennsie paboThl HEe poTHBOpedaT “O0ImuM
MIPUHITUIIAM 3KCIIEPUMEHTOB Ha YKHUBOTHBIX, 01100-
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mation of phagocyte activity the PC cells were incuba-
ted with dead culture Staphylococcus aureus (1 billion
per 1 ml) for an hour at 37°C in penicillin flasks with
glass. Percent of phagocyted cells (phagocyte index,
FI) and number of microorganism captured by one cell
(phagocyte number, FN) was found under microscopic
study of the samples stained by Romanovsky-Giemsa.
Absolute index of phagocyte activity (AIPA) of PC
cells was found as reported [2].

Content of cells expressing CD3 markers (T-gene-
ral lymphocytes), CD4 (T-helpers) and CD8 (T-sup-
pressors/cytotoxic) in spleen was examined with flow
cytofluorimetry (FACS Calibur, BD, USA) with using
the antibodies (Biolegend, USA).

Fetal liver cells were procured in CDA/H mice to
the 15" (FLCs-15) and 19" (FLCs-19) gestation days.
FLCs suspension was prepared as reported [11]. Fetal
material was placed in Petri dishes with physiological
solution and antibiotics. After three-fold washing out
FL was removed, placed into glass Potter homogenizer,
Hanks solution was added in respect of 0.2-0.3 ml per
one FL. Homogenous mass was mechanically obtained
then passed through kapron filter. Cell counting into
suspension was done in Goryaev’s chamber [10]. Cell
cryopreservation was performed according to the
method [13].

Fetal liver cells were once intravenously introduced
into the mice-recipients in 5x10%mouse dose on the
day of AIHA induction. Adult liver cells (ALCs),
introduced in the same dose were used as the control.
The index of summary deviation extent (SDE), that is
the sum of deviation values from the control of all
studied indices, divided by 100 and expressed in
relative units, was used for receiving true data obtained
at a huge number of indices and a possible comparison
of FLCs summarised therapeutic effect [13]. The
obtained data were statistically processed with
Student-Fisher’s method [3].

All the manipulations with animals were done
according to the “General principles of experiments
in animals”, proved by the National Congress on
Bioethics (Kiev, 2001) and statements of European
convention on protection of vertebrate animals used
for experiments and other scientific purposes
(Strasbourg, 1985).

Results and discussion

Mice immunisation with thermo-treated syngeneic
erythrocytes is manifested with signs typical for AITHA
[12]. Versatile estimation of LHPC state in these
animals demonstrated its multi-type changes, primarily
disorders in different links of immune system (IS).
Basing on own results and the experience of PEFPC
application the FLCs with a wide spectrum of
biological activity, including immune-correcting one
have been used as therapeutic preparation [1, 4, 14].
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peHHbIM HalnoHanbHBIM KOHIPECCOM I10 OHMO3THKE
(Kues, 2001) u cornmacyrores ¢ noioxeHusmu “Epo-
neiickoii KoHBEHIIMHM 0 3aI[UTe TO3BOHOYHBIX JKUBOT-
HBIX, UCIIOJIb3yEMBIX JUTS 3KCIIEPUMEHTAIBHBIX U JPY-
rux Hay4yHbIx neneii” (CtpacOypr, 1985).

Pe3yAbTatbhl M 00CyXXA€HHe

NmMmyHH3anust Mblmeld TepMooOpaboTaHHBIMH
CHHTEHHBIMH 3PUTPOIUTAMU MaHU(PECTHPYETCS TIPHU3-
Hakamu, xapaktepasiMu 11t AVTA [12]. Beectopon-
Has onenka coctogsHud JIT'TIK Takmx >KUBOTHBIX
oKa3ajia MHOTOTIPO(UITBHBIE €70 M3MEHEHHUS, IIPEKIe
BCETO HApPYUICHHS B PA3IMYHBIX 3BEHBSIX UMMYHHON
cuctemsl (MC). Ha ocHoBanum 00001IeHUS pe3yiib-
TaTOB COOCTBEHHBIX MCCIENOBAHUNA M HMEIOIIETOCS
omnbita npuMeHenus [I1IPIIK B kauecTBe neuedOHOrO
npenapata Obutn Mcnonb3oBanbl KOII ¢ mumpokum
CHEKTPOM OMOJIOTHYECKONH aKTUBHOCTH, BKIIIOUYAs
HMMYHOKopperupyromy:o [1, 4, 14].

[Ipencrasnennsie B Tali. 1 JaHHBIE CBUIETENBCT-
BYIOT O Pa3HOH CTENeHN Kopperupyomiero agpdexra
K®II B 0OTHOIEHMY UMMYHOJIOTHYECKHUX M T€MaTONO0-
TUYECKUX IMOKa3aHWUU KUBOTHBIX ¢ AUT'A. AxTus-

Data presented in Table 1 testify to a different
correcting effect of FLCs towards immunological and
haematological indices of AIHA animals. FLCs
activity was determined by gestation terms and type,
i.e. they were applied either in native state or after
cryopreservation. Primarily, when using FLCs in any
form a percentage of animals with direct Coombs’ test
(DCT) considerably reduced. At the same time native
and cryopreserved FLCs-15 were statistically and
significantly more active than FLCs-19. Differences
between indices were found out when determining
anti-globulin serum titer in animals with positive
Coombs’ test as well. This index was also minimum
and similar in mice after introducing both native and
cryopreserved FLCs-15. FLCs-19, moreover only
cryopreserved ones had less manifested correcting
effect.

An increased content of reticulocytes in peripheral
blood as the index of AIHA development [10]
maximally approached to the norm (control 1) after
animal treatment with cryopreserved FLCs-19. Re-
ticulocyte content was approximately at the same level
after native FLCs-15 introduction as well. Either

Taéauua 1. UMMyHonorndeckne 1 reMarojorndeckue nokasarenu moimeit ¢ AUTA no u mocne neuenus KOIT
Table 1. Immunological and hematological indices in AIHA mice prior to and after FLCs treatment

Meimu ocae Aedernst KOTT
Mice after treatment with FLCs
Mbiiu ¢
u Mpmmu ¢ AUTA+
HTaKTHBIE AWTA a0 Harususle KpuokoncepBupoBaHHLIE KBTI
TTokazareaun MBI A€YeHUs Native Cryopreserved (KOHTPOAB 2)
- (koHTpPOAB 1) X . . .
Indices Intact mi Mice with Mice with
n aCt mll‘ie AIHA before CyTKHM recTainuu CyTKM recTanuu AIHA +
(control 1) treating Gestation day Gestation day ALCs
(control 2)
15 19 15 19
o
e DeT o 0 100 £67' | 448£5614 | 67,6+5414 | 48,6£39'234 | 60,1%4,1% 100:£5,4'
%
THTP aHTUTAOOYAMHOBOM
ceBOpoTKH (log,) 0 5,8+0,7' 2,1%+0,4!34 5,2%0,6' 2,0=+0,9234 3,7%0,5'4 5,3%+0,8!
Antiglobulin serum titer (log,)
CerpX(aHHe PETUKYAOITUTOBB
1 0
Retiiplg?ﬁggii:ﬁfﬁ%ﬁﬁiferal 0,540,1 4,1%0,5' 1,050,05'3¢ | 2,250,3! 1,72%0,23'234 | 0,9320,12!%4 3,23%0,7'
blood, %
YpOBeHBb reMOrAOOyAMHA B
Hgff;g‘f’;gﬁfﬁ:gﬁ Do . 126,4£7,0 85448 | 112,5%60 | 1087£64' | 119446223 | 1332%7,12 | 08,6=67"
blood, g/1
CopeprkaHue SpUTPOIUTOBB
o 6
repmpepmecron ponn (4070 | 7505 | sosos | sesows | 7osns | oseas | sasos | sesam
blood (x10 ¢/ml), %
Pt et 4 - 8,4540,62' | 1,61£0,21%%1 | 4,0740,49"% | 3,040,241 | 1,4240,11%2% | 6,31%1,43"

[pumeuanus: P — crenens nocroBepHocTH paznuyus (<0,05): 1 —B cpaBHEHHU C HHTAKTHBIM KOHTPOJIEM; 2 — KPHOKOHCEPBUPOBAHHOTO
MarepHasa B CpaBHEHUH C HATUBHBIM Ha COOTBETCTBYIOIME CYTKH; 3 — MaTepuana 15 cyTok recTaliuy B CpaBHEHUH C MaTepuaiom 19
CYTOK B Ka)X/IOH TpyIIIe MperaparoB (HATUBHBIC WIH KPUOKOHCEPBHPOBaHHBIE); 4 — B cpaBHeHNH ¢ AUT'A 10 neyeHns. 3aTeMHEHHBIM
(hOHOM BBIJIETICHBI JIyYIINE PE3YJIBTaThI [0 KXKIOMY HOKa3aTelko.

Notes: P is the extent of statistically significant difference (<0.05): 1 — in comparison with intact control; 2 — cryopreserved material
compared with native one to the corresponding days; 3 — material of the 15" gestation day compared with that of the 19" day in each
preparation group (native and cryopreserved ones); 4 — in comparison with AIHA prior to treatment. The highest results in each index
are shaded.

NMPOBJIEMbI 399
KPUOBMOJIOIUM
T. 16, 2006, N24

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N24



HocTh KOII onpenensanach cpokaMu rectaiuuu u
BHJIOM, T.€. OHH IPUMEHSIINCH B HATUBHOM COCTOSIHHU
WJM Toclie KpuoKoHcepBupoBanus. Ilpexae Bcero,
npu ucnonszoBanuu KOII B nrobom Buae 3HaYU-
TEJbHO CHMI)KAJICSA NMPOLEHT XUBOTHBIX C MPIMOHN
peakuueit Kym6ca (I1PK). IIpu 3ToM HaTuBHBIC H
KkprokoHcepBupoBaHHHbIE KDII-15 Obuin 1OCTOBEPHO
Oosiee aktuBHBI, yeM KOII-19. Pasznuuus mexny
MoKa3aTesIMu ObUTH OOHApY)KEHBI M TIPH OTIpeseie-
HUM TUTPa aHTUITIOOYIMHOBOW CBIBOPOTKH Y JKUBOT-
HBIX C MOJIOKHUTENbHON peaknueit Kymbca. DToT
[TOKa3aTelh TaKkkKe ObLT MUHUMAIIBHBIM M OJTMHAKOBBIM
y MBIIIEN MOCe BBEACHUS KaK HAaTUBHBIX, TaK U
KkpuokoHcepBupoBaHHbIX KDII-15. Menee BbIpakeH-
HBIM KopperupyromuM 3¢dexrom obmananu KOII-19,
MIPUYEM TOIHKO KPHOKOHCEPBHUPOBAHHBIE.

[ToBBIIEHHOE CONEPIKAHUE PETUKYIOLMUTOB B ITe-
pudepudeckoil KpOBH Kak MOKa3aressl pa3BUTHS
AUTA [10] makcuManbHO MPUONHKAIOCH K HOPME
(xoHTpOMNE 1) MOCITE TeYeHNs )KUBOTHBIX KPHOKOHCEP-
BupoBaHHbIMU KDII-19. IIpumepHO Ha 3TOM e ypOB-
He ObII0 coaep KaHNe PETUKYIIOLUTOB U ITOCIIE BBEIe-
Hus HaTUBHBIX KOII-15. KprokoHcepBUpOBaHHBIE
K®II-15, a Takxe HatuBHbie KDII-19 B MeHbIICH
CTETIeHN CHM)KAJIN COJIEPKAHHNE PETHUKYIOITOB, XOTS
1 UX TeparneBTUIeCKuil 3PpPeKT OblT OUeBUICH.

YpoBeHs remorniobnHa nepudeprueckoil KpoBU
(Tabm. 2) Hanbosee BRIpaXeHO IpHOIIKAICS K TTOKa-
3aTessIM UHTAKTHBIX KMBOTHBIX TaKXKe ITOCIIE JIEUEHUS
AWNT'A xpuoxoncepupoBanHbiMU KOII, xoTs1 B 6011B-
LIEeY CTETIEHN OH NOABEprayics KOPPEKIUH MOCIIE BBE-
nenns KOII-19.

Haunbonee manudectHo pa3nuuus TepamneBTHIeC-
koro 3¢ hekra MpruMeHIeMoro OnoMarepuraia mposiB-
nsuch npu onpeneneHnd CCO kak MHTErpalibHOTO
KpUTEpHUs CTEMEeHN OTKJIOHEHHS mokazarens [13].
Camxkenne CCO B KaXJI0H OMBITHOM TPyIINEe B CpaB-
vHennu ¢ CCO B rpymnme XUBOTHBIX 0€3 JeUdeHUS
XapaKkTepu3yeT CTENeHb TePaneBTUIECKOro dPQeKra
KO®II. Kak BuanO U3 Taba. 1, Mo 1aHHOMY CHEKTPY
rokasarenel kpuokoHcepBupoBanHbie KOII-19 obec-
[EeYNBATIN HAWIYUIINH pe3ynbTar, Aake HECKOIBbKO
npeBocxons HatuBHble KOII-15.

XapakTep U3MEHEHUs NM0Ka3aTeyel KpOBU JKUBOT-
HBIX ¢ AWUT'A mocie neuennss KOIT (Tabm. 2) Takke
3aBHCEN OT UICXOJHOI'0 COCTOSIHMSA npenapara. Cyas no
COJIEP)KaHMIO JICHKOLUTOB, MUHUMHU3AIMIO BOCIIA-
JIUTENBHOTO Tpolecca 00eCIIeYBaIN TOJIBKO HATHB-
able KDII-19, Torna kak COD Gosee BBIpaKeHO CHU-
JKaJlach MOCJI€ BBEACHUSI KPHOKOHCEPBUPOBAHHBIX
KO®IT o6onx cpokoB recrarun. JJuHamMnuka oCTanbHBIX
roKa3aTesieil 3TON TPyMIbl B CTOPOHY HOpMAJIN3aluu
B OOJTBIIIEH CTENEHH MPOSBILIACH TIOCTIE IPUMEHEHHUS
KkpuokoHcepBupoBanHbix K®II-15, Torna kak ans
HaTUBHOI'O MaTepHaya TaKOW 3aKOHOMEPHOCTH He
ObU10 00Hapy>xeHO. CKIIabIBacTCs BICYATICHUE, YTO
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cryopreserved FLCs-15 or native FLCs-19 reduced in
a less extent a reticulocyte content although their
therapeutic effect was evident.

Hemoglobin level of peripheral blood (Table 2)
mostly approached to the indices of intact animals after
AIHA treatment with cryopreserved FLCs, although
it was mostly corrected after FLCs-19 introduction.

Differences in therapeutic effect of applied bioma-
terial were most manifested when determining SDE
as an integral criterion of index deviation extent [13].
SDE decrease in each experimental group in compa-
rison with SDE in non-treated animal group characte-
rizes the degree of FLCs therapeutic effect. Table 1
shows that according to this spectrum of indices the
cryopreserved FLCs-19 provided the highest result,
even slightly exceeding the native FLCs-15.

Character of blood indices change in AIHA animals
after FLCs treatment (Table 2) depended also on the
initial state of preparation. Judging by leukocyte
content, the minimisation of inflammatory process was
provided only by native FLCs-19, meanwhile ESR
decreased more manifestly after introducing cryopre-
served FLCs of both gestation terms. Dynamics of
other indices in this group towards normalisation was
mostly manifested after applying cryopreserved
FLCs-15, meanwhile for native material this regularity
was not revealed. Blood indices at AIHA are seemed
to be able to reflect a kind of “specific” responses of
organism either to native or cryopreserved material.
Indeed, the SDE improvement was evident after
introducing native FLCs of both gestation terms,
although its manifestation extent after applying cryo-
preserved FLCs was more expressed. This may testify
to the fact, that after cryopreservation there are the
changes not only in functional activity of introduced
FLCs towards regulated by them substrates of
recipient’s organism, but in response character of these
structures (for example LHPC) on changing immuno-
genic characteristics of introduced material as well.

Thymus was most manifested to respond by chan-
ging the parameter of mass index, which maximally
approached to the norm after applying cryopreserved
FLCs-15 (Table 3). Independently on gestation term
the cryopreserved FLCs normalised spleen mass.
Manifestation rate of the response on introduced
material in lymphonoduses emphasised the advantage
of therapeutic effect of cryopreserved FLCs as well.

Response of hemopoietic “place d’armes” of
animals, namely bone marrow, to FLCs of the same
gestation terms independently on type of introduced
material was practically similar. Nevertheless, only
FLCs-15 provided the recovery of nucleated cells up
to the control 1 level. Both types of FLCs-19 stipulated
hyperexpansion of myelocaryocyte proliferation, that
might testify to the changes in gestation process of
qualitative characteristics of FL hemopoietic stem cell
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nokazatenu kpoBu npu AUI'A MOryT oTpaxkars Kak
OBl “crieruduueckre’” peakiuyu opraHu3Ma Ha HaTHB-
HBIM WM KpHUOKOHCEPBUPOBAaHHBIN MaTepua. JlencT-
BHTEILHO, ITOcie BBeAeHU HaTUBHBIX KOII o6omx
cpoxkoB recraruu yayumerane CCO ObLUT0O OUeBUIHBIM,
XOTSI CTENEHB €r0 MPOSBIEHUS MOCIE MPUMEHEHUS
KkpuokoHcepBupoBaHHbIX KDII Gpia 6onee Bbipaxke-
Ha. OTO MOXKET CBUAETENBCTBOBATH O TOM, UTO [TOCIIE
KPUOKOHCEPBUPOBAHHS H3MEHSIETCS HE TOIBKO (DyHK-
MMOHAaIbHAs aKTUBHOCTH BBOIUMEBIX KDII B oTHOMIIE-
HHUHM PETryINpyeMbIX UMHU CyOCTpaTOB OpraHm3Ma
pEeLUIUEeHTa, HO M XapaKTep OTBETa ATHX CTPYKTYpP
(manpumep, JII'TIK) Ha u3mMeHsIOMMECS] KMMYHOTCH-
HbI€ XapaKTePUCTUKH BBOAMMOIO MaTrepHaia.

Tumyc Hanbonee IEMOHCTPATHBHO OTBEYAI H3ME-
HEHHEM I0Ka3aTels HHAEKCa MacChl, KOTOPBINA MaKCH-
MaJlbHO MPUOIMKAJICS K HOPME HOCTe MPUMEHEHHS
kpuokoHcepBupoBaHHbIX KOII-15 (Tabn. 3). Bue 3a-

compartment, as well as hemopoietic regulators, pro-
duced by its microenvironment cells. With an increase
in gestation terms there is a real augmentation in FL
of mediators content with a directed differen-tiated
function [15], that may strength the proliferation-
differentiation processes in bone marrow. The absence
of this phenomenon in spleen, other hemo-poietic
organ of rodents, emphasises various characters of FL
mediator effect on hemopoietic “place d’armes” of
recipient with different initial status at AIHA. In
spleen, being a key organ in realising immune respon-
ses under this pathology [8], a distinct tendency to
increase in the amount of nucleated cells (Table 3) is
traced, under possible “pressing” of inflammatory
cytokines in situ. Their exceeded activity, as a result
of misbalance in IS substrate state under AIHA is
confirmed by a manifested splenomegalia and increase
in mass index of organ. In this case the SDE index

Tabéauua 2. [Toxazarenu kpoBu meimei ¢ AUTA 10 u nocine neuenust KOII
Table 2. Blood indices in AIHA mice prior to and after FLCs treatment

Meiuiu nocae redenust KOIT
Mice after treatment with FLCs
Meimu ¢
" Meru ¢ AVTA+
HTaKTHbBIE AUTA 20 Hartusnble KpuokoHcepBUpPOBaHHbBIE KBIT
IMokaszaTean MBILITH Ae4eHUs Native Cryopreserved (KOHTPOAB 2)
! (KOHTPOAB 1) - . PO
Indices Intact mi Mice with Mice with
n aCerllcle AIHA before CyTKu recranuu CyTKM recTanuu AIHA +
(control 1) treating Gestation day Gestation day ALCs
(control 2)
15 19 15 19
o 6
Q%iggg ((:1109"//11;143) 3,35+0,2 5,20,6' 4,5+0,5'% 3,7£0,5¢ 6,20,4'? 5,3+0,6" 88+0,5
6
95;??3?;2?&1102//13? ) 7,3%06 3,9%0,5' 560,415 7,00,6* 6,30,4* 7,20,6* 5,620,714
L‘*Q“H?Zg‘ffﬁ; Fg//’i 126,470 85448 112,5£6,0" | 108764 | 100,4+6,22% | 1332%7,1% | 08,6=67"
HaAoqKggﬁeggﬁlgglgsgunﬁlv% 11,4+0,8 3,8=0,6! 6,4=0,5' 7,220,414 10,1%0,924 10,5%+1,0 2,5%0,5'4
%
Ce”‘;;;ﬁggﬁfg’;;2;3?;?;}23}“*% 44,633 33,3%4,2! 22243134 | 158%26M | 50,6%4,73 37,540 17,5%2,34
%
11\\4/1%};2?;?;// 10,3%0,6 158=1,1! 17,8=1,813 26,12,214 19,6=1,4134 15,8=1,6' 12,5=1,14
%
gg:&i%%’ﬁ‘gf;" 0,60:£0,04 3,6=0,27" 090,083 1,3£0,1'* | 0,30=0,08"2%¢ | 0,9%0,07'2 3,2%0,2!
V%
gzzg‘gg’l‘;’l';" 0,300£0,015 1,10,08! 1,020,114 1,2%0,13" | 0,80%0,09!2¢ 1,020,092 1,0=0,08!
%
i\y”ﬁf’éi?fé’éﬁ 32,4+4,1 22,1£3,6! 37,6=+4,14 45,2+4,8' 28,3+3,6* 41,156 12,5=3,6"
%
ECS?{?;II‘%/; 1,5%0,07 2,420,2! 2,1£0,16' 190,124 | 1,30+0,09'2¢ | 13=£0,112¢ | 1952018
(s:gg'reylc?{n??é - 11,38£1,2' | 5,45+0,42%4 | 7,75+0,88"% | 4,78+0,54%% | 4,5240,47'24 | 11,26+1,3!

Ipumevanus: P — crenens nocroBeproctr paznuans (<0,05): 1 — B cpaBHEHNH ¢ HHTaKTHBIM KOHTPOJIEM; 2 — KPHOKOHCEPBHPOBAHHOTO
MarepHasa B CpaBHEHHH C HATUBHBIM Ha COOTBETCTBYIOIME CYTKH; 3 — MaTepuana 15 cyTok recTaliuy B CpaBHEHUH ¢ MaTepuaiom 19
CYTOK B KaXJ[O! TpyIIIIe NpeTapaToB (HaTUBHEIE M KPHOKOHCEPBUPOBaHHEIE); 4 — B cpaBHeHNH ¢ AWT'A 110 neuenus. 3aTeMHEHHBIM
(hOHOM BBIJIETICHBI JIyYIINE PE3YJIBTaThI [0 KXKAOMY HOKa3aTello.

Notes: P is the extent of statistically significant difference (<0.05): 1 — in comparison with intact control; 2 — cryopreserved material
compared with native one to the corresponding days; 3 — material of the 15" gestation day compared with that of the 19" day in each
preparation group (native and cryopreserved ones); 4 —in comparison with AIHA prior to treatment. The highest results in each index
are shaded.
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BHCHUMOCTH OT CpOKa TecTallii KpuoKoHcepBupoBaH-  demonstrates the extent of correcting animal LHPC
ueie KOII HopmanuzoBanu Maccy cene3enku. B mum-  block state by each of the applied FLCs types for AIHA
(hoy3ax BeIpaKEHHOCTh OTBETHOM peakiuy Ha BBoau-  treatment as well. Assuming that FLCs-15 had an
MBI MaTrepua Takke moguepkruBaia npeumymecrso  advantage over FLCs-19, the cryopreserved material
neyeOHoro 3dexra kpuokoHcepupoBaHHbix KOII.  was maximally efficient.

Tao6auua 3. [Tokazarenu cocrosuust opranoB JITTIK mereii ¢ AUT'A no u nocne neuenus KOIT
Table 3. Indices of LHPC organs state in AIHA mice prior to and after FLCs treatment

Meitu nocae redenust KOTT
Mice after treatment with FLCs
Melmu ¢
u Meimu ¢ AUTA+
HTaKTHBIE AUTA p0 Harusubie KpuoKOHCEepBUPOBAHHEBIE KBIT
IMoka3zaTean MEILL Ae4eHUs Native Cryopreserved (KOHTPOAB 2)
Indi (KOHTpPOAB 1) . . . .
ndices Intact mi Mice with Mice with
ntact mice | A1riA pefore CyTKH recrarun CyTKM TecTarnuu ATHA +
(control 1) treating Gestation day Gestation day ALCs
(control 2)
15 19 15 19
Macca
opraHa, MT' 272%3/4 36,2+3,8! 37,0=4,3! 29,5+3,0 24,8+2,9%34 32,4=+3,3 39,6=+3,4!
Organ mass,mg
KoanuecrBo
SIAEPHBIX KAETOK
7
Tinyc Ha opraxt (<10 4,405 3,4:£0,4 3,9=04 4204 4,603 6,20,5M 4205
ount of
Thymus
nucleated cells
per organ (x107%)
Wupekc Macchl
oprasa, Mr/r 1,18=0,1 1,44=0,1" 1,50,08! 1,3%0,1 1,1%0,07234 1,4=0,17! 1,510,2!
Mass index of
the organ, mg/g
Macca
opraHa, Mr 84,2+6,1 116,4+7,6! 111,2+94!3 61,8591 80,8+9,3%* 77,0£8,1* 109,0+11,2!
Organ mass, mg
Koanuecrso
SIAEPHBIX KAETOK
7
Cenesenka | H@0Prai (x107) 8,67%0,78 10,9%1,0 6,280,564 6,33%0,7 8,90, 72 9,8+0,8 9,6%0,1
Amount of
Spleen
nucleated cells
per organ (x10%)
WHpaekc Maccel
oprasa, Mr/r 3,6%0,4 4,67%0,3! 4,4%0,4° 2,6=0,3' 3,9+0,2¢ 3,0+0,5* 5,120,6'
Mass index of
the organ, mg/g
Macca
oprasa, Mr 7,5+0,9 17,3%2,0! 10,01, 1134 14,5+1,6! 10,1+0,9134 8,0+0,9%* 15,1%1,6!
Organ mass, mg
Koanuecrso
SIAEPHBIX KAETOK
7
A“E“Q)OYW’I naoprau (X100 | g 6a. 008 | 0,9220,08" 0,820,1 1,060, 18! 1,1220,08'28 | 0,740,062 1,020,1!
ymph Amount of
nodes nucleated cells
per organ (x10%)
WMHaeKc Macchl
oprama, Mr/T 0,3%0,04 0,64%0,08! 0,4%0,06 0,63+0,08! 0,46+0,05' 0,410,03134 0,72+0,6"
Mass index of
the organ, mg/g
Kocrmriii Mosr x10” 1a Geapo 1,4620,2 0,96=0,1' 1,450,234 1,0520,2¢ 1,420,124 2,370,314 1,1920,2
Bone marrow x10” per femur ! ! ! ! ! ! ! ! ! ! ! ! ! !
CCO, yca. ea. - 4,8740,52' | 2,48+0,19%¢ | 3,00+0,14' | 1,62%0,144%%¢ | 2,33+0,281%¢ | 4,72%0,51!
SDE, rel. units

Ipumevanus: P — crenens nocroBeproctr paznuans (<0,05): 1 — B cpaBHEHNH ¢ HHTaKTHBIM KOHTPOJIEM; 2 — KPHOKOHCEPBHPOBAHHOTO
MarepHasa B CpaBHEHHH C HATUBHBIM Ha COOTBETCTBYIOIME CYTKH; 3 — MaTepuana 15 cyTok recTaliuy B CpaBHEHUH ¢ MaTepuaiom 19
CYTOK B KaXJ[O! TpyIIIIe NpeTapaToB (HaTUBHEIE M KPHOKOHCEPBUPOBaHHEIE); 4 — B cpaBHeHNH ¢ AWT'A 110 neuenus. 3aTeMHEHHBIM
(hOHOM BBIJIETICHBI JIyYIINE PE3YJIBTaThI [0 KXKAOMY HOKa3aTello.

Notes: P is the extent of statistically significant difference (<0.05): 1 — in comparison with intact control; 2 — cryopreserved material
compared with native one to the corresponding days; 3 — material of the 15" gestation day compared with that of the 19" day in each
preparation group (native and cryopreserved ones); 4 —in comparison with AIHA prior to treatment. The highest results in each index
are shaded.
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I'emonosTHueckuii miaangapM >KMBOTHBIX, @ UMEH-
HO KOCTHBIM MO3I, OTB€YaJl IPAKTUYECKN UACHTUYHO
Ha K®II oqHuX U TeX e CPOKOB recTallii BHE 3aBH-
CHMOCTH OT BHJla BBOAMMOTIO Marepuana. Tem He
MmeHee Tosibko KDII-15 obecnieunBany BocCTaHOBIIE-
HUeE KOJTMYECTBA SIEPHBIX KJIETOK 10 yPOBHS KOHTPO-
st 1. O6a Buga KOII-19 obycnoBnuBamu rumnep-
9KCMAHCHUIO TPOTH(epanui MUEIOKAPHOLUTOB, YTO
MOJKET CBHJIETEITLCTBOBATH 00 N3MEHEHHH B TIPOIIecce
recTallii KauyeCTBEHHBIX XapaKTePUCTHUK KOMIapT-
MEHTa CTBOJIOBBIX KpOBETBOpPHBIX KieTok PII, a
TaK)k€ FeMOIO3TUYECKUX PETYAATOPOB, IPOAYLIUPYE-
MBIX KJIETKaMH €€ MUKPOOKpPYKeHus. J[eHCTBUTENTEHO
[0 Mepe yBeanueHus cpokoB recraunu B OII noBeI-
LIAeTCs COJepKaHUE MENMATOPOB C HAIPABICHHON
nuddepennupoBouHoil pynkuuent [15], koropseie
MOTYT yCHUJIMBATh NpoirdepaTuBHO-Au(pPepeHmpo-
BOYHBIE MPOIECCHI B KOCTHOM Mo3re. OTCyTCTBHE
TaKOTO )K€ SIBIIEHUS B CEIE3EHKE, APYTOM I€MOTIOITH-
YEeCKOM OpraHe I'PBI3YHOB, IMOAYEPKUBAET HEHJICH-
TUYHBIA Xapakrep BIusHUA Meauatopos DI Ha pas-
HbIe YYaCTKH T€MOIO3THYECKOTO TUIaIlapMa Perr-
NHEHTA C Pa3IWYHBIM HCXOJHBIM CTAaTycOM IpHU
AUTA. B ceneseHke, ABIAIOIIENHCS KIIIOYEBBIM Opra-
HOM peanu3allid UMMYHHBIX pPEaKkIUi Npu AaHHOU
MaToJIOTHH [8], MpocneKuBaeTcs ABHAs TEHACHIUS K
YBEJIIMYECHHUIO KOJTMUECTBA SAEPHBIX KIETOK (Tabm. 3),
BO3MOXKHO, B YCJIOBUAX “TIPECCHHTa” BOCTAIUTEINb-
HBIX IUTOKUHOB in situ. IX 4pe3aMepHyI0 aKTHBHOCTD
KaK pe3yibTar pa3dajaHCHPOBKH COCTOSHUS CyO-
ctparoB UC npu AUT'A moarBepxaatoT Manudec-
THpyeMas CIUICHOMETalIMA W YBEINYEeHHE WHJEKCa
Maccel oprana. B mannom ciydae uagexc CCO Tak-
e EMOHCTPHUPYET, HACKONBKO KOPPETUPYET COCTO-
staue atoro Onoka JII'TIK >kHBOTHBIX Ka>KABIH U3 IPHU-
mensieMbix 1t neueHust AUTA sunoB KOIIL. [Ipu Tom,
y1o KDII-15 nmenu npenmymectso nepen KOII-19,
KPUOKOHCEPBHUPOBAaHHBIH MaTeprall ObliI MAKCUMaJIb-
HO 3¢ pEeKTUBEH.

HNmmynokopperupytoias aktuBHOcTh KOIT Taxoke
3aBHCENA OT CPOKA IIOJIy4YEHHs MaTepuaa 1 ero Buaa
(Tabm. 4). TepaneBTHYECKH TOTSHITHAI B OTHOIICHUH
coxepxkanusa obmux T-kmerok (CD3%) u cybmomy-
TAUuU perynsaTopaeix T-xenmepos (CD4%) Obut mpu-
cyur B paBHOU cteneHr HaTUBHBIM K®IT obonx cpo-
KOB recTaluu u kKpuokoHcepBupoBaHHbIM KDII-19.
[okazarenu qpyroit perynaTopHON CyOnmOnyIsnuu, a
umeHHo T-cymnpeccopos (CD8"), k HopMe npubIu-
KaJduch nocie npuMeHeHus HaTuBHbIX KOPII-15, a
Takke KpuokoHcepBHUpoBaHHBIX KDII-19. OgeBunHo,
YTO KOppeKuus 3Toi cyOnomymnauuu T-Ki1eTok urpaet
KIIFOYEBYIO POJIb B HOPMAIU3AINH TPOGUIST PETYIIs-
TopHBIX cyomomymsiuii UC, uto moaTBepkmaeTcs
KOppeKIneit nMMyHoperyasTopHoro uaaekca (MPH)
IIpY TAKOM K€ BapuaHTe ucnosb3oBanus KOII.
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FLCs immune-correcting activity was also
dependent on the term of material procurement and
its type (Table 4). Therapeutic potential in respect of
the content of total T-cells (CD3") and regulatory
T-helpers (CD4") subpopulation was equally inherent
either to native FLCs of both gestation terms or
cryopreserved FLCs-19. The indices of other regu-
latory subpopulation, namely T-suppressors (CD8")
approached to the norm after applying native FLCs-
15 and cryopreserved FLCs-19 as well. Correction of
this T-cell subpopulation is evident to play a key role
in normalising the IS regulatory subpopulation profile,
that is confirmed by immune regulation index (IRI)
correction under the same variant of FLCs usage.

State indices of monocyte-macrophage system
cells, estimated by PC cells, were maximally achieved
the norm after applying native FLCs-15. Cryopre-
served material of the same gestation term showed a
similar correcting effect. The comparison of different
types of FLCs-19 confirmed the advantage of
cryopreserved cells as well. Generally, according to
five indices of PC cell state, four of those were statis-
tically and significantly changed under AIHA in com-
parison with the control, the cryopreserved FLCs-15
normalised four, but three of them achieved the norm
after introducing cryopreserved FLCs-19. The ef-
ficiency of correcting immune-competent sphere,
estimated by SDE indices had certain peculiarities.
The highest were cryopreserved FLCs-19 with slightly
inferior native FLCs-15. Cryopreserved FLCs-15 and
native FLCs-19 corrected quite equally but weaker
than the previous ones this compartment state of
animal organism with pathology.

Variations of PEFPC therapeutic effect depending
on protocols of their application and identified indices
in different LHPC systems of animals with other patho-
logies of autoimmune genesis were noted in papers
[4, 13]. To obtain an integral response concerning the
character of therapeutic effect of different FLCs forms
on AIHA animal organism the SDE indices was
summarised by all systems. Table 5 shows that in each
system (Table 1-4) SDE of indices was significantly
decreased after applying one of FLCs type, that was
confirmed by estimation of integral SDE as well. By
other words, each of the approved forms of FLCs had
a therapeutic effect inherent to the fetal material,
because the introduction of mature liver cells into
AIHA mice did not statistically and significantly
change either integral SDE or its components.

Of note are some significant differences of integral
SDE between groups, that is the FLCs correcting effect
appearance. Among the native material the FLCs-15
had the advantage with almost twice inferior FLCs-19.
Following cryopreservation FLCs-19 gained the same
therapeutic effect as the native FLCs-15. Moreover,
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[Tokazarenu cocTOAHUS KJIETOK MOHOIIUTApHO-
(arounTapHOl CHUCTEMBI, OLICHEHHBIEC MO KIJIETKaM
[II1, MakcuManbHO MPUOIMIKATUCH K HOPME TIOCIIe
npuMmenenns HaTuBHBIX KOPII-15. Kpuoxoncepsupo-
BaHHBIM MaTepHal 3TOrO ke CpPOKa recTalliy MposB-
JISUT aHAJIOTHYHBIN Kopperupyoumii ¢ dexr. CpaBHe-
Hue pa3Hbix BUmoB KDII-19 Takxke moaTBepauiio
MIPENMYIIECTBO KPHOKOHCEPBUPOBAHHBIX KJIETOK. B
00111eM MO MATH NOKa3aTeNsiM cocTossHus kieTok I111,
13 KOTOPBIX YETHIpEe ObUTH JOCTOBEPHO N3MEHEHBI IIPH
AUTA B cpaBHEHUH ¢ KOHTPOJIEM, KPHOKOHCEPBUPO-
BanHble KOII-15 HOpManm30Banu Bce YeThIpe, a TPU —
JOCTHUTaIX HOPMBI NTOCJIE BBEIEHUS KPUOKOHCEPBH-
poBaHHbIX KOII-19. Ouenennas xe 1o nokaareiasim

this result was higher, than if treating animals with
cryopreserved FLCs-15.

Thus, the cryopreservation provided higher
therapeutic effect to FLCs of that gestation term, which
manifested it at the least extent in native form. This
confirms the validity of supposition that cryo-pre-
servation can provide not only a long-term storage for
bioobject, but qualitatively improve some of its cha-
racteristics [16]. Mechanisms for realising this
cryopreservation effect may be different: from change
in composition of introduced suspension, to that in
mediator-producing potential of functionally impor-
tant components, being its part [13]. The appearance
of FLCs feature to superactivate the expression of

Tabéauua 4. CTpykTypHO-QYHKIIMOHATHHBIE XapaKTEPUCTHKH UMMYHOKOMITETEHTHBIX KJIETOK MBIIIEH
¢ AUTA no u nocne neuenus KOIT

Table 4. Structural and functional characteristics of immune-competent cells in AIHA mice prior to
and after FLCs treatment

Mpermin nocae Aederuss KOTT
Mi ce after treating with FLCs
Meimu ¢
Meru ¢ AUTA+
WHTaKTHEIE AWTA a0 Harususie KproKoHCepBUPOBaHHbIE KBIT
TTokazarean (Koﬁiluéib 1) AeueHust Native Cryopreserved (kOHTpOAB 2)
Indices Intacp o Mice with Mice with
ntact mice AIHA before CyTKH recranuu CyTku recranuu AIHA +
(control 1) treating Gestation day Gestation day ALCs
(control 2)
15 19 15 19
T-oG1He
(CD3*) 27,321 19,6£27 | 294%42134 | 26936 40253 30,93,3¢ 1,81:£2,4!
T-total 3£2, 6=+2, \4+4, 93, 2%, 19=£3, 81£2,
(CD3")
CopeprraHue T-xeAnepst
T-KAeTOK 1 (CD4")
HX T-helpers 19419 16,119 23,8+3,0134 19,72,2 26,323,114 21,7%£2,9 157+1,9!
CyOIOIyAst — (CD4")
CeneseHKa nuit,%
Spleen Content of T-
cells and T-
their Cympeccopst
subpopula— (CD8") 8,108 3,90,4! 9,611 524060 | 138+2,01234 | 831,00 470,6'
tions, % -
SuUppressors
(CD8Y)
I/IHP;\II/ITE;{FZC 2,4%0,2 4,2%0,5' 3,0%0,4¢ 3,8+0,5' 1,903 2,620,3 3,4%0,5'
Of11ee KOAMYECTBO SIAEPHBIX
)6
Total oo Y ented 4,90,5 2,90,3' 5,506 2,30,5' 4,5%0,3" 4,5+0,5 4,0%0,5°
cells (x10°%
AAre3uBHBIE KAETKH, % . T e Lapt LA o 2l
Tepuro — Adhesive cells,% 50,4+3,6 59,2+4,1 43,3+4,7 41,8+3,6 61,3%+6,7 50,6+4,2 26,1+4,3"
HeaAbHAast
TIOAOCTE QaronuTapHbIi HHAEKC
Peritoneal Pl o 51,6%56 18,6%2,4! 46,343 40,1514 50,64,9* 38,24,11 23,23,0!
cavity gocy
‘DSEZS?Z?&“SESES? ¢ 6,907 7,8%1,1 7,10,8° 10,2=1,4' 6,4=0,8 7,0:£0,82 7,4+0,9
6
AAl_IISZAX);%)(U) 17,414 4,2%0,6' 17,9%1,6% 941,11 16,6=1,8%* 12,121,414 6,9=0,8"
S yeh- eA - 3,0340,32' | 1,170,144 | 2,61£0,30% | 2,170,10'% | 1,0240,12'24 |  3,26+0,30'

Ipumevanus: P — crenens nocroBeproctr paznuans (<0,05): 1 — B cpaBHEHNH ¢ HHTaKTHBIM KOHTPOJIEM; 2 — KPHOKOHCEPBHPOBAHHOTO
MarepHasa B CpaBHEHHH C HATUBHBIM Ha COOTBETCTBYIOIME CYTKH; 3 — MaTepuana 15 cyTok recTaliuy B CpaBHEHUH ¢ MaTepuaiom 19
CYTOK B KaXJ[O! TpyIIIIe NpeTapaToB (HaTUBHEIE M KPHOKOHCEPBUPOBaHHEIE); 4 — B cpaBHeHNH ¢ AWT'A 110 neuenus. 3aTeMHEHHBIM
(hOHOM BBIJIETICHBI JIyYIINE PE3YJIBTaThI [0 KXKAOMY HOKa3aTello.

Notes: P is the extent of statistically significant difference (<0.05): 1 — in comparison with intact control; 2 — cryopreserved material
compared with native one to the corresponding days; 3 — material of the 15% gestation day compared with that of the 19" days in each
preparation group (native and cryopreserved ones); 4 —in comparison with AIHA prior to treatment. The highest results in each index
are shaded.
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CCO »sddexkTuBHOCTD

KOPPEKLIUA UMMYHOKOM-

Tadmuna 5. Unterpansnas CCO noka3zareneil, npeAcTaBieHHbIX B Ta0. 1-4
Table 5. Integral SDE of indices, presented in Tables 1-4.

NCTCHTHOH C(bepH nmeiia Meiu ocae redennst KOTT
- Mice after treating with FLCs
OMMpCACIICHHBIC O0COOCH M g "
BIIIH C BIIIIHA C
HOCTH. -qumHMH ObLIN AUTA po HarusHele KpuoKoHCepBUPOBaHHEBIE AUTA+
KPHOKOHCEPBUPOBAHHEIE TokasaTenn N Native Cryopreserved i
Indices
K®II-19, KOTOPBIM HE3HA- AIHA before CyTKH recTanuu CyTKH recranuu AIHA +
YHTEITHHO YCTYIIAN HATHB- treating Gestation day Gestation day ALCs
sbie KOII-15. KpuokoH- 15 19 15 19
cepBupoBanabiec KOI1-15
n "HatuBHble KO®II-19 %gg g:gl"é 11)) 8,45£062' | 1612021194 | 407049 | 3042024234 | 1,420,1112¢ | 6,311,431
II0YTH B PaBHOMU cTeme-
HH, Ho Gonee cimaGo, wem  (pP (o0h M | 1138512 | 54540481 | 77550880 | 4780547 | 4522047 | 1126413
NpeablIyme, Kopperu-
POBAIIH COCTOSIHHE OTOTO G0 ((TTZSI’; 33)) 4874052 | 2,48%0,19'% | 3,090+£041' | 1,62%0,14'2% | 2,33£028'2¢ | 4,720,510
KOMITapTMEHTA OpraHu3-
Ma KHBOTHBIX C IATOIIO-  Spp (e 4) | 393032 | LIT=01419¢ | 26120304 | 2172019 | 1,0220,12% | 37262039
THCH.
B HNnTerparpHas

apuanuu TCparcs- fnctgér’;‘i"s'sg 28,6312,18 | 10,711,214 | 18,42+1,36' | 11,610,043 | 9,20+0,78124 | 25,55+2,74!

THYeckoro  3ddexra Tl units

I[ID®PIIK B 3aBucUMOCTH
OT CXEM UX MPUMEHEHUS
U UACHTUDHUIUPYEMBIX
II0Ka3aTesIed B Pa3HbIX
cuctemax JII'TIK >xuBot-

IIpumeuanus: P — crenens nocrosepHoctH pasnuuus (<0,05): 1 — B cpaBHEHHH ¢ MHTAaKTHBIM
KOHTPOJIeM; 2 — KPHOKOHCEPBUPOBAHHOIO MaTepuasia B CPaBHEHUH C HATUBHBIM Ha COOTBETCTBYIOLINE
CyTKH; 3 — Marepuana 15 CyTOK rectallii B CpaBHEHHH ¢ MaTepHaiIoM 19 CyTok B KaXk[oH rpyrmime
IpenaparoB (HaTUBHbIE WM KPHOKOHCEPBUPOBaHHBIE); 4 — B cpaBHeHUU ¢ AUT'A 1o nedeHus.
3aTreMHEHHBIM (DOHOM BBIJICJICHBI JTy4IINE PEe3yIbTaThl 110 KKIOMY ITOKA3aTeio.

Notes: P is the extent of statistically significant difference (<0.05): 1 — in comparison with intact

HBIX C JPYTHMH IATOJIO-
TUSIMU a2y TOUMMYHHOTO
re’esa ObLIIM OTMEYEHBI
B[4, 13]. Ans nomyyeHust
WHTETPaJbHOTO OTBETA OTHOCHUTEIBHO XapakTepa
TepaneBTHYeCKOTo dpdekra pa3Hpix popm KOII Ha
opraamn3m XuBoTHEIX ¢ AUT'A 6pu1a 0000meHa CCO
IoKa3aTeliell 1o BceM cUcTeMaM B 1ietoM. Kak BugHO
n3 Tabu. 5, B kaxaoi cucteme (tadn. 1-4) CCO
MoKa3aresiel CyleCTBEHHO CHI)KAJIach MOCIE IpUMe-
HeHus ogHoro u3 BugoB K®II, uto noareepxaanock
n onieHkoi uHTerpansHoil CCO. [Ipyrumu cioBamy,
Kaxnaas u3 anpooupoBanHbix popm KODII obnanana
TepaneBTUYCCKUM 3()PEeKTOM, MPUCYLIUM UMEHHO
(beTaapHOMY MaTepHally, Tak Kak BBEJIEHHE MBIIIIAM C
AWT'A xy1eToK B3pOCION MeYeH! TOCTOBEPHO HE
n3MeHs10 HU uHTerpaibHyo CCO, HU ee COCTaBIISIO-
1€ KOMIIOHEHTHI.

BaxHO OTMETUTH psiJi CYLIECTBEHHBIX Pa3IMYHii
nHTerpansaoit CCO Mex Iy rpyrmnaMu, a MMEHHO TIPO-
sBieHus1 Kopperupytouero apdexra KOII. Cpean
HAaTHUBHOI'O0 MaTepuana MNPEeUMYIIECTBO HMEIH
K®II-15, xoTOopsIM NOYTH B JIBa pa3a ycTynaiau
K®II-19. Ho nocne kpuokoncepruposanus KOII-19
npuoOpeTrany Takoi xe nedeOHbli 3QdekT, Kak u Ha-
tuBHble KOII-15. Bonee Toro, 3ToT pe3ynbrar ObLI
JydIIie, 4eM IPH JICYeHUH )KHBOTHBIX KPHOKOHCEPBH-
poBarHbIME KOII-15.

Taxum 00pa3zom, KpHOKOHCEPBHPOBaHHUE MpHUa-
BaJio OoJiee BHICOKUH TepaneBTnieckuid apdext KOIT
TOTO CpPOKa recTalny, KOTOpble B HATUBHOW (opme

index are shaded.
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control; 2 — cryopreserved material compared with native one to the corresponding days; 3 — material
of the 15" gestation day compared with that of the 19" days in each preparation group (native and
cryopreserved ones); 4 — in comparison with AIHA prior to treatment. The highest results in each

suppressor (CD8") cell subpopulation in recipients’
spleen can serve as confirmation (Table 4). At the same
time this activity occurred only in FLCs-15. Con-
sequently, therapeutic efficiency of various PFLC was
confirmed to depend on their initial status, that besides
determines a bioobject sensitivity to the effect of
cryopreservation factors.

Conclusions

Independently on gestation terms FLCs correct
LHPC state in AIHA mice.

Manifestation extent of FLCs therapeutic effect is
determined by gestation term and is differently ma-
nifested in various LHPS compartments.

Cryopreservation provides higher level of thera-
peutic potential to FLCs of that gestation term, which
manifestation was minimum in native form.
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MIPOSIBIISUTA €70 MUHUMAJIBHO. DTO TIOITBEPKIALT Ipa-
BOMOYHOCTb MPEANONIOKEHHUS, YTO KPUOKOHCEPBH-
pOBaHHE MOXKET 00eCIeUYnBAaTh HE TOJIBKO JOIT0CPOU-
HOeE XpaHeHne OM000BEKTa, HO M KAaUECTBEHHO YIy-
IaTh HEKOTOPBIE €T0 XapakTepucTuky [16]. Mexanus-
MBI pealn3alny Takoro pona 3dQexra KpuoKoHcep-
BHUPOBaHHS MOTYT OBITh Pa3IMYHBIMH: OT U3MEHEHHS
KOMIIOHEHTHOTO COCTaBa BBOAMMOM CYCII€H3UH, A0
M3MEHEHUS MeANaTOPIPOIYyIHPYIONIEro NOTEHI[aIa
BXOJSIINX B €€ COCTaB (PyHKIMOHAJIBHO 3HAYUMBIX
kommoHeHTOB [13]. ITonTBepkIeHHEM MOXKET OBITH
(Tabmn. 4) mosienenue y KOII cBoiicTBa cynepakTuBu-
pOBaTh IKCIPECCUIO CYyOIOMYISIIUN CYIPECCOPHBIX
(CDS8") kiteTok B cene3eHke penunueHToB. [Ipu stom
Takas aKTUBHOCTb MOABIAIach Tonbko y KOII-15.
CrnenoBarenbHO, TOATBEPKICHO, YTO TEPANIEBTHYEC-
Kas 3¢ pexTuBHOCTD paznuyubix [[IPIIK 3aBucur ot
MX UCXOMHOTIO CcTaTyca, KOTOPbII K TOMY K€ Oompee-
J€T YyBCTBUTEIBHOCTh OMOO0OBEKTA K JEHCTBUIO
(haKTOpPOB KPHOKOHCEPBUPOBAHUSI.

BbiBOADI

1. BHe 3aBucumMocTH OT CpokoB recranuu KOII
kopperupytot cocrosare JII'TIK mermreit ¢ AUTA.

2. BeipaxxenHocTb neueoHoro ¢ dexra KOIT ompe-
JieNiieTcsl CPOKOM TeCTAalli U MaHU(ECTHPYETCs B
pa3Hbix koMmnaptMmenTax JII'TIK B pa3nudHoi cTeneHn.

3. KpuokoHcepBupoBaHue npuaaeT 0ojaee BHICO-
KUM ypOBeHb TepamneBThuecKkoro norennuana KOII
TOTO CpOKa recTalliy, KOTOpble B HATUBHOU (opMe
MIPOSIBISUIA €70 MUHMMAJIBHO.
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