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Ha skcnepumenTanbHOi Mozmenu peBmarounHoro aptputa (PA) y Mblmeil usyyann TepaneBTHYecKoe ACHCTBUE HATUBHBIX U
KPHOKOHCEPBUPOBAaHHBIX FTEMOIIO3THUECKUX KJIeTOK 3MOproHanbHoi neuenu (I'KDI1). Hcronb30BaB onpeneneHHbIN CIIEKTp IOKa3aTeei,
poaeMOHCTpHpoBaHa criocooHocTh I'KDOII BhICTynaTh B poIl KOPPEKTOpa KITF0YEBBIX MEXaHU3MOB Pa3BUTH aJIbIOBAHTHOTO apTpUTa
(AA), onpenernsieMbIX XapaKTepOM M CTEIICHbIO KOOIIEPATHBHBIX B3aUMOACHCTBUIT cyOcTparoB ummyHHO# cuctemsl (MC). [Tokasansl
pasianuus Kopperupyroriero s¢dexra KpuokoHcepsupoBanHbix ['KOII B cpaBHEHHH ¢ HATUBHBIMH, YTO MOKET OBITH OOYCIIOBICHO
U3MEHEHHEM UX CTPYKTYPHO-(YHKINOHAIBHOM OpraHnu3aiyy nocie qeicTBrs pakTopoB KPHOKOHCEPBHUPOBAHNSI.

Kniouesvie cnosa: peBMaTOUIHBIA apTPHUT, FTEMOIIO3THIECKHE KIIETKH SMOPHOHATBHOH MeIeHH, THIM(POTEMOIIOATHYECKUIT KOMIIIEKC.

Ha excriepuMeHTaNbHId MOJIENI PEBMATOIAHOTIO apTPUTY y MHILICI BUBYAIN TEPANeBTHYHY 10 HATUBHUX 1 KPIOKOHCEPBOBaHUX
TreMOIOCTUYHIX KTiTHH eMOpioHanbHoi nevinku (I'KEIT). BukoprucToByoun meBHHM CIIEKTp MOKA3HHUKIB, IPOJEMOHCTPOBaHa 31aTHICTh
I'KETI BuCTymIaTH B poJii KOPEKTOpa KIHOUYOBUX MEXaHi3MiB PO3BUTKY /i’ FOBAHTHOTO apTPHUTY (AA), siKi BU3HAYAIOTHCS XapaKTepPOM
1 MIpOIO KOOTIEpAaTHBHUX B3a€EMOJIil cyOCcTpaTiB iMyHHOI crcteMu. [IpencTaBieHa pisHHL KOPETYI0Uoro eheKkTy KpioKOHCEpBOBaHUX
I'KEII mopiBHSHO 3 HATUBHUMH, 110 MOKe OYTH 00YMOBIICHO 3MiHOKO IX CTPYKTYPHO-(DYHKIIIOHAIEHOT OpraHi3amii micis 1ii pakTopis
KpIOKOHCEpBYBaHHS.

Knrwouosi cnosa: peBMaToinHMiA apTPUT, TEMOITOCTHYHI KITITHHH eMOPiOHATBHOT TEUiHKH, TiM(POTeMOMOSTHYHHH KOMILIEKC.

Using the rheumatoid arthritis” experimental model in mice there was studied the therapeutic effect of native and cryopreserved
hematopoietic embryonic liver cells (HELCs). Having used the certain spectrum of indices, there was demonstrated the HELCs
capability to correct the key mechanisms of adjuvant arthritis development, determined by the character and degree of cooperative
interactions of immune system (IS) substrates. There have been shown the differences in the correcting effect of cryopreserved HELCs
comparing to the native ones that may be stipulated by the change in their structural and functional organization following the effect

of cryopreservation factors.

Key-words: theumatoid arthritis, hematopoietic embryonic liver cells, lymphohematopoietic complex.

PeBMaTonaHbBIN apTpUT — XPOHUUYECKOE ayTOUM-
MyHHOe 3a0oneBanue (AUN3) ¢ mporpeccuBHOM
9PO3UBHOM JeCTPyKLUUEH neprudepruuecKix CycTaBoB
[16]. IlpenpacnoioxXeHHOCTh K pa3BUTHIO PA
ONpenesieTCs] TEHETUUYECKUMH, BO3PACTHBIMU U
(akTopamMu MUKpOOKpYkeHus1. OTKpeITHE QYHKINO-
HaJbHO OTIINYAIOIINXCS T-KIIETOYHBIX CYOTOIMyTSIIAn
T -1 u T -2 mo3BONUIO ySACHUTH PA3IMYHYIO POJIb
MIPOYIIUPYEMBIX FIMH IIPO- ¥ IIPOTHBOBOCTIATUTENLHBIX
LMTOKMHOB B MHUIMALINHY U IOJAEP)KaHUH JITUTEITHHO
tekymux AWU3, Brimovast u PA. BaxxHbIM MOMEHTOM
HCKaXeHHsI IUTOKHHOBOTO TIpodwmitst mpu PA moxer
OBITH aKTUBALMSA CIIELUAIN3UPOBAaHHBIX (HUOpobdIac-
TOB B BI/I€ CHHOBUOLIUTOB TUMA B, mpoxynupyrommx
BOCHANUTENbHBIE Menuatopsl [14]. B pesynbrare
HapyIlIaeTcsl CKOOPAUHUPOBAHHAS CBSI3b MEXIY

Rheumatoid arthritis is known to be a chronic
autoimmune disease (AIDs) characterized by
progressive erosive destruction of peripheric joints [16].
Predisposition to the RA development is determined
by genetic, age and microenvironment factors.
Establishing the functionally different T-cellular
subpopulations: T, -1 and T, -2, allowed to elucidate the
different role of produced by them pro- and
antiinflammatory cytokines in the initiation and
maintenance of long-term AIDs including the RA.
Activation of specialized B-type synoviocyte-like
fibroblasts producing inflammatory mediators [ 14] may
be an important moment of a cytokine profile alteration
atRA, as aresult there may be impaired a coordinated
link between definite immunocompetent cell clones and
harmonically developing immunoinflammatory rea-
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OT/AETbHBIMH KJIOHAMH HMMYHOKOMITETEHTHBIX KJIETOK
1 B [IEJIOM TapPMOHUYHO Pa3BUBAIOIINXCS MIMMYHOBOC-
MNATUTENBHBIX peakiyid. OCHOBOIOIArAIOIIUM IPHHIH-
[IOM JICYEHUs MATOJIOTHH, B OCHOBE KOTOPOM JIexkar
9TH TPOLECCHI, AOKHA OBITH KOPPEKLHSI CKOMIIPO-
METHPOBAHHOT'O IIUTOKUHOBOTO MPOGHIIS ¥ KOOTIEpaTHB-
HBIX B3aUMOZICHCTBUH KIOHOB IMMYHOKOMIIETEHTHBIX
KJIETOK, T.€. I KOPPEKIHHU MIHUPOKOIro CHEKTpa
Pa3BUBAIOIINXCS AUCPETYIATOPHBIX cocTosHuit MC
npu AUN3 tpelyroTcs mpemnaparbl He KJIOHAaJIbHOU
HaNpaBJIE€HHOCTH, & HAJKJIOHAJIbHON, CUCTEMHOMI
PeryIsIui HeHPOMMMYHOIHIOKPHHHOTO KOMITJIEKCA.
KocBeHHO Takoro poma MpenrnosoKeHus] MOATBEPIK-
JaroTcst 3G HEKTUBHOCTHIO KITMHUYECKOTO IPUMEHEHHUS
“CHCTEMHBIX MOIYJISITOPOB, HAIIPUMEP, MUETTOTPAHC-
¢y3un. [IpyHIKD B3aMMOPETYISIIMU U B3aUMOKOP-
pEeKLUU cucTeM obecredeHus “0oquromMmeocrasa’, T.e.
HEeHpOMMMYHORHIIOKpUHHOTO Osioka [13], mpenpac-
[oJIaraeT K TOMY, 4TO KOPPEKIHMs CTaTyca Kaxaou
CHCTEMBI, BXOJsUIell B 3TOT KOMIJEKC, Oyaer
CIOCOOCTBOBATh MHTETPAIBHOMY BOCCTAaHOBJICHHIO
cTaTyca HEHPOMMMYHOHIOKpUHHOHN cdepsl. K
mpemnaparam, 00JIaaloM CBOHCTBAMH CHCTEMHOMN
perymsym, MoxHO oTHecTr KOI 1, 0/1HOM 13 0CHOBHBIX
(GYHKOMOHAJIBHBIX €IMHUI KOTOPBIX SIBIAIOTCS
CTBOJIOBBIE T€MOIIO3THYECKHE KIETKH C MOIIHBIM
TUCTOT€HETUYECKUM PETYISITOPHBIM MOTEHIIAIOM U
B IIE€JIOM IIMPOKHUM CIIEKTPOM OHMOJOTHUYECKHX
akTuBHOCTEeU[S5]. JlaHHBII Te3uc MOXKET OBITh
MOATBEPKICH B SKCIEPUMEHTAaX C MUHAYKIUEH KaKOU-
6o ¢popmsr AU3.

OxcnepuMeHTanbHOU Mozenbio PA siBisieTca AA,
npeacTaBiAAOmMuNA co00il aleKBaTHYI0 MOJEIb
pPa3BUTHUSA KOJJIAareHo30B y dejaoBeka. Hambomee
MaHU(ECTHBIMU MPOSBICHUIMHU TedeHUs AA y
MBIIIIEH W KPBIC SBISIOTCA OTEK, Aepopmanus u
HapyIIEeHHE TOIBWKHOCTH CyCTaBOB, CIUIEHOMET aJIHs,
cHmwkenne T-cympeccopHOro 3BeHa HMMYHHTETA,
W3MEHEHHE [IUTOKUHOBOTO MPOQHIISL.

Lenb paboThl — M3y4eHHE BO3MOKHOCTH HCIIOB30-
Banus [’ KOI1 mi1st koppekuuu coctossHust TuM$oremo-
MO3TUYECKOTO KOMIUIEKCA U KOOTIEPAaTUBHBIX B3aUMO-
nevcteuii B UC npu AA.

Matepnaabl 1 meToAbI

VY webre muann C57B1/6 maaynupoBamum AA
CyOIUTaHTapHBIM BBEJEHHEM IIOJHOTO aJbIOBaHTA
Opeitama B go3e 0,05 mu [10]. 'KDOII nomydanu Ha
18-19-e cyTku recranMy CHHIEHHBIX MbIiei. [[o3a
BBoauMBIX KDOII cocrasmsana 5%10° KIIeTOK Ha MBIIIb.
BripakxeHHas IMMYHOMOIYIUPYIONIAs aKTUBHOCTD
takoii 1031 KOIT Obl1a moaTBepskIeHa pe3ylibTaTaMu
ucciaenoBaHuil Ha npyrux monensx AU3 [6,12]. B
9KCIIEPUMEHTaX OBUIM HCIIONb30BaHbl HATUBHBIE H
KPHOKOHCEPBUPOBAHHBIE KJIETKH 1O 3a1uToi 10%-ro
mumetmicynbdokcuna KOII [9], kotopele BBOAMIN
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ctions in a whole. The basic principle to treat the
pathology with these processes in its base, should be
the correction of the impaired cytokine profile and co-
operative interactions of immune competent cells’
clones. That is to correct a wide spectrum of developing
disregulatory IS states at AIDs we need the
preparations of non-clonal characteristics, but over-
clonal ones, of systemic regulation of neuroimmune-
endocrine complex. Indirectly such suppositions are
confirmed by a clinical application efficacy of
“systemic modulators”, for example myelotransfusion.

The principle of interregulation and intercorrection
of “body-gomeostasis” providing system, i.e.
neuroimmunoendocrinic block [13], predisposes to the
fact that the status correction of each system comprised
by this complex, will promote an integral recovery of
the status of neuroimmune endocrinic sphere.
Embryonic liver cells (ELCs), among main functional
units of those are HELCs possessing a strong
histogenetic regulatory potential and in the whole with
a wide spectrum of biological activities [5], may be
related to the preparations, possesing the properties of
systemic regulation. Such a notion can be confirmed
in experiments with the induction of any AIDs form.

Adjuvant arthritis (AA), which is an adequate model
of collagenose development in human being, is known
to be the experimental model of RA. The most
manifested signs of AA course in mice and rats are
oedema, deformation and mobility impairment in joints,
splenomegalia, decrease of T-suppressory immunity
link, a cytokine profile change.

The aim of the present investigation was studying
the possibility to use HELCs to correct the state of
lymphohematopoietic complex and cooperative
interactions in IS during AA.

Materials and methods

AA was induced by subplantary injection of
Freund’s complete adjuvant in 0.5ml dose in C57B1/6
mice [10]. HELCs were obtained by 18-19™ gestation
day of syngeneic mice. The dose of injected ELCs made
5%10°cells per mouse. Manifested immune modulating
activity of such a dose was confirmed by the
investigation results in other AIDs models [6, 12]. In
experiments there were used native and cryopreserved
ELCs under 10% DMSO protection [9], injected
intravenously at the day of the arthritis initiation. Using
the same dose the control group animals were injected
with native adult liver cells (ALCs). The selection of
characteristic signs and evaluation of their manifes-
tation degree during AA allow to get more complete
information about not only the pathology, but about its
treatment results as well. Quantitative cytokines extent
in blood serum was determined using monoclonal
antibodies in “Multiscan” spectrophotometer at a wave
length 0f 492 nm [11]. Monitoring of clinical signs of
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BHYTPHBEHHO B JICHh HHUIIMAITIH apTpUTa. B Takoi ke
J103€ >KHBOTHBIM KOHTPOJIHHOU IPyTIITHI OBLITN BBEIACHEI
HaTUBHBIC KJIeTKH B3pocioit neuenu (KBII). Beibop
XapaKTepPHBIX NMPU3HAKOB M OIEHKA CTEMEHU HX
MaHupecTaruu npu AA Mo3BOJISIOT MOJIy4aTh Ooee
MTOJTHY0 HH(OPMAIIHIO HE TOIBKO O CAMOM MAaTOJIOTHH,
HO U pe3yinbTarax ee jeuyeHus. KomuuecTBeHHOE
colep:kaHue HUTOKUHOB B CHIBOPOTKE KPOBH OIIpeE/Ie-
JISUTA C TIOMOIIBI0 MOHOKJIOHAJBHBIX aHTUTEJ Ha
cunektpodoromerpe “Multiscan” npu IMHE BOJIHBI
492 am [11]. MOHUTOPUHT KIMHUYECKUX MPU3HAKOB
TIPOSIBIICHHS A A OCYITIECTBIISUTH C MHTEPBAIOM 2-4 ITHS
nocyie ero uHAyKIuu. Uunexc aprpura (UA)
OTIPEIETISUTH KaK OTHOIICHHE OKPY>KHOCTH OIBITHOTO
CyCTaBa K KOHTPOJIbHOMY. MHTErpanbHyIO0 OIEHKY
MOKa3aTeeil, XapakTepU3yIIUX COCTOSIHIE TUMQO-
remonoatuaeckoro komruiekca (JII'TIK) axcriepumen-
TalbHBIX )KMBOTHBIX JlaBaju 4depe3 12 cyT mocie
nauimai AA u Beenenus KOII. Muaaekc mumdo-
y3noB (WUJIY), uHACKC CeIe3eHKU OMpeNelsia 10
(dbopmyse: macca oprana / Macca xuBoTHoro X 100.
WHIeKC KIETOYHOCTHU CEIe3eHKN PACCUUTHIBATN KaK
OTHOIIIEHUE KOJIHMYECTBA KJIETOK B CEIIE3EHKE
OTIBITHBIX JKHBOTHBIX K KOJTHMYECTBY KJIETOK B OpTaHe
HMHTAKTHBIX )KUBOTHBIX.

OnuH u3 ocHOBHBIX TpoxykToB [1OJI MamoHoBEIi
muanpnerun (MJIA) onpenensiu mo W3BECTHOMY
merony [4].

[Tonmy4yeHHble pe3ynbTaThl OBUTH CTATHCTHYECKH
o0paboTaHbl 0 MeTOAY [2], 1 cpaBHEHUS BRLIOOPOK
WCIIOJIh30BAIA TTAPAMETPUIECKUE METOJNBI CTATHC-
TUKH (t-Kputepuii CTbIOAEHTA).

Pe3yAbTatbl M 00CyXKA€HHe

Ha puc.1 npencrasnena nuaamuka A kak oHOTO
M3 OCHOBHBIX KIMHHYECKHX IMMOKa3aTelell pa3BUTHUS
naToJioruu: K 9-m cytkam A mocturan Makcumyma,
HECKOJIbKO CHMXayicad K 12-M, HO BCe )K€ ocTaBaJiCs
Ha JOCTAaTOYHO BHICOKOM YpPOBHE IO CPaBHEHHIO CO
2-mu cytkami (1,30+0,3 u 1,19£0,3 cooTBETCTBEHHO;
P<0,05). Beenenue sMOpHOHAIBHOTO MaTepHaa
MUHHMHU3UPOBAJIO Pa3BUTHE OTEKA CyCTaBOB HA ATaIe
reHepanu3oBanHON mMaHudecranuun AA. OmgHaKo
HaTUBHBIE U KproKoHcepBrupoBanHble KOII BrutoTs 10
9-X cyTOK IposBIISLIM ~poTHBOGa3HbIN” 3¢ dekT B
njaaHe MOAM(PUKAIIMKM CTETICHU OTEKa, YTO MOXKET
CBUJIETEIILCTBOBATh O Pa3HOM XapaKTepe BIMSHUS
HaTHBHOTO ¥ KPHOKOHCEPBUPOBAHHOTO MaTepHralia Ha
cy6crparer UC, *HUIMUPYTOIINE U [TOIEP/KUBAIOIINE
passutue AA. Jlpyrumu crmoBamm, ob6a Buga KOII,
BBEJIEHHbIE B OJIHOW U TOM XK€ J103€ MPOSBIAIOT
pasnuuHyIo GYHKIMOHAIBHYIO aKTHBHOCTb B OTHOLIIE-
Huu JII'TIK xuBoTHBIX ¢ AA Ha pa3HbBIX 3Tamax
Pa3BUTHS IATOIOTUYECKOTO MPOoLEcca.

[IpencrasieHHbie Ha pUC.2 JaHHBIE TOKA3bIBAIOT,
yto Bce opranbsl JII'TIK oTBeuaroT B TOH WU MHOH
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the AA manifestation was performed with a 2-4 days’
interval following its induction. Arthritis index (Al) was
evaluated as the ratio of circumference of the joint
under study to the control one. Integral estimation of
the indices characterizing the state of lympho-
hemopoietic complex (LHPC) in experimental animals,
was performed in 12 days following the AA initiation
and ELCs injection. Lymph nodes (LN) index and
spleen index (SI) were determined according to the
formula: an organ mass / an animal’s mass x100. Index
of spleen cellularity was calculated as the ratio of cell
number in experimental animals’ spleen to cell number
in an organ of intact animals. Malone dialdehyde
(MDA), which is known to be one of the main LPO
products, was determined according to the method [4].

The obtained results were statistically processed
according to the method [2], to compare the samplings
we have used parametrical statistics methods
(Student’s t-criterion).

Results and discussion
Fig. 1 demonstrates the IA dynamics among one
of the main clinical indices of the pathology
development: by the 9" day it achieved the maximum,
decreased a little to the 12" day, but still remained at
quite a high level comparing to the 2™ day (1.30£0.3
and 1.19%0.3, correspondingly, P<0.5). Embryonic
material injection minimized the development of joints
oedema at the stage of generalized AA manifestation.
Native and cryopreserved ELCs however manifested
“an antiphase” effect up to the 9" day as for oedema
manifestation degree, that may testify to a different
character of the effect of native and cryopreserved
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Fig. 1. Dynamics of mice paws’ oedema during AA and
following ELCs injection. [J- AA; 00— AA + native ELCs,
A— AA + cryopreserved ELCs; O— AA + ALCs.
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CTEeNeHW Ha pa3BUTHE maToyoruu. J[ocToBEpHO
YBEJIHYNBAJIACh KJIETOYHOCTh B KOCTHOM MO3Te
(140,0+12,7% B cpaBaenuu co 100% B KoHTpOIE),
cenesenke (132,4+12,4%) u 0cOOEHHO B pernOHAPHBIX
numboysnax (327,2+£20,9%). YV KHUBOTHBIX JaHHOM
rpynnel UJIY cocrasnsan 2,0+0,04% (B xoHTpOIE
1,0£0,01%; P<0,05). Heo6XonuM0O OTMETHTBH, YTO
KJIETOYHOCTh KOHTpPJIATePATbHBIX JIUM(OY3IIOB TAKXKe
obl1a BeIcOKOM (164,1£13,2%; P<0,05), uro cBUme-
TENBCTBYET O T€HEPATTM30BAHHOM MPOLIECCE PA3BUTHUSA
HMMYHOBOCIATUTEIbHON peakUuu MpU apTpUTE B
HaOmiogaemMple Cpoku. B Tumyce oTmedasachk
TATOILIa3usI, YTO MOXXET pacCcMaTpuUBaThCS Kak
pe3yabTaT pa3BUTHS CTPECCHHTYIIMPOBAHHOMN CHTya-
LMY [0CJIEe MHAYKIUU apTpuTa. B nepuroHeanbsHON
nostoctH (I111) B ykazaHHBINM CPOK KOIMYECTBO KIIETOK
CYIIECTBEHHO HE U3MEHSJIOCH.

BBenenune xak HaTUBHBIX, TaK U KPUOKOH-
cepBupoBaHHbIX KOII B OONbIIMHCTBE ciiydyaeB
crmoco0CTBOBANO HOPMANIU3aUU KIETOYHOCTH
TMM(OMHUEITONTHBIX OPTaHOB, XOTS TP 3TOM IIPOCIIe-
’KHUBaNach ONpeNleNIeHHAas, CBOMCTBEHHAs KaXKIOMY
npenapary, crienuduka MOAYISIIUN dTUX XapaKTe-
pHUCTUK opraHoB. Tak, HamOoJiee BbIpaKEHHBIE
yAy4IIeHHUs TTOKa3aTelsl MpU MPUMEHEHNH HATUBHBIX
K3II mabnoganuce B tuMpaTHIECKUX y3Iax,
celie3eHKe, KOCTHOM Mo3re u tumyce. B IIII
KJIETOYHOCTHh yBEJIHWYMBaiIach modtu B 1,5 pasa B
CPaBHEHHH C UCXOAHBIM ypoBHeM AA. Kpuoxoncep-
BupoBaHHbie KOII HauOOIBIIYI0 KOPPETUPYIOIIYIO
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material on IS substrates initiating and supporting the
AA development. By other words, both of the ELCs
types injected in the same dose manifested various
functional activity in respect of LHPC of the animals
of AA at different stages of the pathological process
development.

The data presented in Fig. 2 show that all the LHPC
organs respond in a certain extent to the pathology
development.

Cellularity significantly increased in bone marrow
(140.0£12.7% if compared with 100% in the control),
in spleen (132.4+12.4%) and, especially, in regional
lymph nodes (327.2£20.9%). In the animals of this
group LNI made 2.0£0.04 (1.0£0.01% in the control,
P<0.05).

It should be noted that the cellularity in contra-
lateral lymphonodes was also high (164.1£13.2%;
P<0.05), that testified to a generalized development
process of immune inflammatory reaction at arthritis
during the observation terms. In thymus there was
noted hypoplasia, that may be considered as the result
of stress-induced situation development following the
arthritis induction. In peritoneal cavity (PC) the amount
of cells within the period mentioned has not been
considerably changed.

Injection of both native and cryopreserved ELCs
in the majority of cases promoted the normalization of
lymphomyeloid organs’ cellularity, although in this case
there was noted a certain specifics of the modulation
of these parameters of the organs, characteristic for
each the preparation. The most manifested improve-
ments of the index when using native ELCs there was
observed in lymph nodes, spleen, bone marrow and
thymus. In PC the cellularity increased by nearly 1.5
times if compared with the AA initial level. Cryorpeser-
ved ELCs manifested the highest correcting activity
in spleen, but in a lesser extent comparing to native
ones, in bone marrow, lymph nodes and thymus. They
also distorted in a lesser extent the cellularity in PC.

It was interesting to note that intravenously
transplanted ELCs induced a cellularity rise in PC. The
absence of such an effect when injecting ELCs and
differences in the degree of the cellularity stimulation
between native and cryopreserved ELCs testify,
obviously, to a specific PC cells’ response to the
regulatory mediators, produced under different
concentra-tions by 2 types of ELCs.

Splenomegalia is known to be one of the charac-
teristic symptoms of the AA development in mice [10].
Fig. 3 shows the manifested SI increase, i.e. its mass
in AA animals comparing to the control (2.75+0.04,
control is 1.0£0.04, P<0.05).

Following the injection of both native and
cryopreserved ELC splenomegalia decreased by about
50%. Consequently, the correcting effect of ELCs made
nearly 100% in respect of the cellularity in spleen
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AKTUBHOCTB MPOSBIISUIN B CEJIE3EHKE, HO MEHBIIIE, YEM
HaTHBHBIE B KOCTHOM MO3Te, TUM(aTHIeCcKuX y3iIax
u TUMyce. B MeHbIel CTeneHn OHM “HCKaXkanu’ W
kyeroyHocTs [1I1.

WHTepecHo, 4To TpaHCIIIIaHTUPYEMBIE BHYTPUBEH-
Ho KOII nanynupoBanu yBenuueHne KIETOUHOCTH B
[I1. OtcyTctBHe Takoro a3 dexra npu seeaeHun KBII
1 pa3In4Ms CTETIEHU CTUMYJIISILIAH KIIETOYHOCTH MEKAY
HAaTHUBHBIMH W KpHOKOHcepBUpoBaHHBIMU KOII
CBUJICTENILCTBYET, O-BUJAUMOMY, O CHEIH(QUISCKOM
otBeTe KieTok 11 Ha npoayupyeMsble B pa3iIu4HbIX
KOHIEeHTpanusax nsyms Buaamu KOII perynsropabie
MEeIUaTOPHI.

CrieHoMeranus SBJSETCS OHUM U3 XapaKTePHBIX
cumMnToMoB pa3Butud AA y memuei [10]. Ha puc.3
MpencTaBlIeHo BeIpaxeHHoe yBenuuenue UC, T.e. ee
MAacchl y JKUBOTHBIX C AA B CPaBHEHHHU C KOHTPOJIEM
(2,75+£0,04, xonrposs 1,0+£0,04, P<0,05). IIpu
COIOCTaBJACHUH 3TOTO MHAekca (2,75+0,04) c
HWHJEKCOM KJIeTo4uHOCTH oprana npu AA (1,3+0,03)
OUYEBUIHO NPEBATMPOBAHNE PA3PACTAHNA B CETIE3EHKE
mpu AA ee CTpOMAaJBbHBIX 3JIEMEHTOB. JTO emle pa3
moATBepkaaeT, 4To AA, xak anamor PA, ecTs
CHCTEMHAs MaTOJOTHUSA COCAMHUTEIbHO-TKAaHHBIX
CTpyKTyp opranusma. [locie BBeieHNs Kak HATHBHBIX,
Tak 1 KpuokoHcepBupoBaHHbIX KOII ciimenomeranus
cHMKanach npumepHo Ha 50%. CnenoBaTenbHO,
kopperupyomuii 3pdexr KOII O6bu1 npakTHuecku
100% B OTHOIIEHWH KJIETOYHOCTH Cele3eHKH (puc.2),
HO MEHee BBIPaKEHHBIM B IJIaHE HHIMOULIUH THITEPaK-
THUBHOTO pOCTa COEMHUTEIbHO-TKaHHBIX 3JIEMEHTOB
OpraHa.

AOcomotHoe 6onbumHcTBO AN3 pazBuBaeTcs Ha
(one m3meHeHHOTrO (pU3MONOTHUECKOTO OajaHca
MMMYHOPETYISITOPHBIX cyOnomynsauuii T-kieTok, B
YaCTHOCTH, CHHKEHHON aKTUBHOCTHU CYTIPECCOPHOTO
3BeHA HIMMYHHTETA [4]. DTO MOATBEPKAAIOT NaHHEIE,
npuBeAeHHbIE Ha puc. 4. [Ipu AA B pernoHapHBIX
nuM(doy3Iax OTMEUYEHO HE TOJILKO CHHYKCHUE KOHIICH-
tpanuu T-cynpeccopoB (CHA8" kmetok), HO U
HEKOTOpOE MOBBIIIEHUE cojepkaHus T-xenmepos
(C4" xnerok). B pesynbsrare IMMYHOPETYASTOPHBIH
nnaexc (MPU) yennmuusaercs ¢ 2,45 (KOHTPOIIB) 10
3,78 (AA). Ilocne Beeaenus KOII ycranoBneHa ux
MMMYHOKOpPPETUPYIOLIasi aKkTUBHOCTb B OTHOIIEHUHU
(dopmupoBaHUs JTUMPOIUTOB PETYISITOPHBIX CyOIIO-
nyssiuui T-xennepos u T-cynpeccopoB B perHOHAPHBIX
mumdoysnax. [Ipu 5ToM BaxkHO, 4TO 002 BHA KIETOK
CTUMYJIMPOBAJIM SKCIAHCUIO T-CyIpeccopoB. Y UUTHI-
Bas MOTEHIMAIBbHYI0 BO3MOXKHOCTh KOII mpomytm-
POBAaTh MIUPOKHIA CIIEKTP UIMMYHOTPOITHBIX CyOCTaH-
LU, TAKOTO poJia epepacnpeaeseHue CyOnomysui
9TUX KJIETOK HEYAMBHUTENbHO. Tak, Ha MPOTSKEHUU
MOYTH BCEr0 CPOKa recTalliy MeYeHb BhIpa0aThIBaeT
OJIMH U3 MHIYKTOPOB aKTHBAILUHU T-CyNpecCOpPHBIX
KIeToK — anbda-peronporenn (0-PII). Ero aktus-
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NHOekc ceneseHku
Spleen index

Whrakthbii ~ AA AA+  AA+kpuo- AA+ KB

KOHTpOIb HaTUBHbIE KOHCEPBU-
K3l  poBaHHble
Intact AA AA+ Kan AA+
control native AA+cryo- ALCs
ELCs preserved
ELCs

Puc.3. Unnexc ceine3eHKd MbIIIEH ¢ AA U I1OCJI€ BBEICHHUS
KOIl na 12-e cytku.

Fig. 3. Index in mice spleen with AA and following ELCs
injection to the 12% day.

(Fig. 2), but was less manifested as for a hyperactive
growth of connective tissue organ elements.

The absolute majority of AIDs are known to
develop at the background of changed physiological
balance of immune regulatory T-cells subpopulations,
in particular, the decreased activity of a suppressor
immunity link [4], this fact is confirmed by the data
presented in Fig. 4. During AA in regional lymph nodes
there is noted not only the decrease of T-suppressors’
concentration (CD8" cells), but also a slight increase
of T-helpers content (CD4" cells). As a result, immune
regulatory index (IRI) rises from 2.45 (control) up to
3.78 (AA). After ELCs’ injection there was found their
immune correcting activity as for the lymphocytes
formation of regulatory subpopulations of T-helpers
and T-suppressors in regional lypmph nodes. In this
case it is of an importance that the both cell types
stimulated the T-suppressors expansion. Taking into
consideration the possible capability of ELCs of
producing a wide spectrum of immunotropic substan-
ces, such a kind of redistribution in subpopulations of
these cells is not surprising, during nearly the entire
gestation term the liver produces one of the activation
inductors of T-suppressory cells: alpha-fetoprotein (0-
FP). Activity of which in respect of T-suppressors is
strictly dose-dependent [11], by this point is confirmed,
obviously, the fact of more significant stimulation of
T-suppressors by cryopreserved ELC in this
experimental model, than by native ones, that also
underlines a little bit different character of the IRI
change.

The works [6, 9] testify to the pathologically
significant change of cytokine profile of the produced
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Fig. 4. Phenotype of lymph nodes cells during AA and following
ELCs injection to the 12" day. @—-T ,0- T, ———IRL
HOCTb B OTHOLIEHNH T-CyIIpeccopoB CTPOro J0303aBH-
cuma [11], yeM, mo-BUAMMOMY, 1 OOBsCHSETCS (QaKT
OOJIBIICH CTUMYIISAIIMY B JAHHOM SKCIICPUMEHTAIBHON
Monenu T-cynpeccopoB KPHOKOHCEPBHUPOBAHHBIMU
KOII, yem HaTHUBHBIMH, YTO MOAYEPKHBAET WU
HECKOJIBKO OTIMYAIOIINICS XapakTep N3MEHEHHS
UPH.

B [6, 9] yka3piBaeTCsl Ha MaTOTE€HETUYECKHU
3HAYMMOE H3MEHEHHE NPO(UIIS TUTOKUHOB, IPOAYLIU-
pyembix T -1 u T -2 kneTkamu, B 4aCTHOCTH, Ha
MOBBIIIEHUE YPOBHS COAEPKAHNS IUTOKUHOB POBOC-
nanuTenbHoro Kackazaa mpu PA [9]. Ocobas ponb npu
stoM oTBoauTca @HO-a. Ha puc.5 mokazano
coJiep’KaHue OMMO3UTHBIX MPO- U MPOTHBOBOCHANIN-
TETbHBIX IUTOKUHOB B CHIBOPOTKE KPOBU KHUBOTHBIX
¢ AA 1o u mocne BBeaeHuss KOII. V »XUBOTHEBIX C
JNaHHOW martojorueid HaOmrogaroTcs Oojee YeM
nBykparHoe yBenmaenue (217,2% ot KoHTpoIIs, 9TO
cocTaBisieT 6,7 HI/MJ) COJEp)KaHUS KIFOYEBOTO B
nHunmanuu aprputa meauaropa @HO-a u cymect-
BeHHOe CHWXeHue koHueHtpauuu WUJI-4 (40% ot
KOHTpoOus, 4to coctaBuser 0,18 nr/mi). BeeneHnue
HAaTHUBHBIX ¥ KpHOKoHcepBUpoBaHHbIX KOII npuBoaut
K CHWKeHHIo nouTH B 1,5 pasza cogepxanus @HO-a
1 MOBBIILIEHHUIO TPUOIM3UTENBHO B TAKOH JK€ CTEIIEHH
xoHteHTparuu NJI-4, 970 MOXKET CBHAECTEILCTBOBATh
0 CIIOCOOHOCTH AMOPUOHATIBHOTO MaTepHraia MoAH(pu-
1upoBaTh QyHKIMOHAIBHBIA cTaTyc T -1 u T -2 kneTok
omHoBpeMeHHO. [IpudeM, B JaHHOM ciTydae JIByHaIl-
paBJIeHHOE JIEHCTBHE B OTHOLIEHUH CYOMOMyIsInnui
KJIETOK, MTPOIYIHUPYIOMNX 3TH MUTOKUHBI, PeaIn30-
BaJIOCh B pAaBHOM CTENEHN HATUBHBIMHU U KPHOKOHCEP-
BupoBaHHbIMU KOII. OgHako, Kak MOKa3aHO BHILIE,
Monubunupyrouas aktTuBHOCTh 3tux KOII nposBis-
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by cells T -1 and T,-2, in particular to the increase of
a cytokine content level of pro-inflammatory cascade
during RA. A special role in this case is dedicated to
TNF-a. Fig. 5 shows the content of opposite pro- and
anti-inflammatory cytokines in blood serum of animals
with AA prior to and following the ELCs injection. In
animals with such a pathology there was observed
more than two fold increase of TNF-a, which is the key
mediator in arthritis initiation (217.2% of the control,
that makes 6.7ng/ml), and a considerable decrease of
IL-4 concentration (40% of the control making 0.18%
ng/ml). Injection of native and cryopreserved ELCs
results in about 1.5 times fall of TNF-a and in the rise
of nearly the same IL-4 concentration, that may testify
to the capability of embryonic material to modify the
functional status of T,-1 and T,-2 simultaneously. In
this case a two directed effect as for subpopulations
of cells, producing these cytokines, was equally
performed both by native CELs and cryopreserved
ones. However as it is mentioned above, the modifying
activity of these CELs was manifested differently
regarding to other systems involved in the AA
development. Nevertheless, CELs use has obviously
resulted in the correction of misbalanced intercellular
interactions in immunocompetent sphere, those are the
base for the developing pathology during AA.

TNF-a is known to intensify the expression of
adhesion molecules in endothelial cells, to increase the
amount of dissolved E-selectin forms and intercellular
adhesion molecules [15], to stimulate the expression
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Intact AA K3M  poBaHHble AA+
control AA+ Kan ALCs
native AA+cryo-
ELCs preserved
ELCs

Puc.5. Komuuectso ®HO-0 u NJI-4 B cBIBOPOTKE KPOBU
KHUBOTHBIX ¢ AA n niocye BBeneHust KOIT Ha 12-e cyTku. @—
OHO-a,O-NJI-4.

Fig. 5. Amount of TNF-a and IL-4 in blood serum of the
animals with AA and following ELCs injection to the 12
day. @—TNF-a,O0-1L-4.
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Jlach MO-pPa3HOMY B OTHOIIEHHWH JPYTHUX CHCTEM,
MIPUYACTHBIX K pa3BuTHio AA. U Bce e, 09eBHUIHO,
ucnons3oBanre KOII npuBoaut k kKoppekuuu pas3oa-
JIAHCHUPOBAHHBIX MEKKJIETOUHBIX B3aUMOJAEHUCTBUN B
HMMYHOKOMIIETEHTHOH cdepe, KOTOphIe SBISIOTCA
OCHOBO pa3BHUBaloIIelcs MaToJoruu npu AA.

N3BectHO, yTo ®HO-O ycunuBaeT 3KCHIpECCUIO
MOJIEKYJ aJAre3uy Ha dHAOTEIUAbHBIX KIETKax ,
MIOBBINIAET KOJIMIECTBO PaCTBOPUMBIX (hopm E-cernex-
THHA ¥ MEXKIECTOUHBIX aIre3NMOHHBIX MOJEKYM [15],
CTUMYIIHPYET IKCIPECCUIO0 aHTUTEHOB THCTOCOBMEC-
tumocTH Il Kiacca Ha aHTUTEHIPE3CHTUPYIOLIUX
kieTkax [15]. B memom 3To MpuUBOIUT K HAPYIIEHUIO
CKOOPIMHUPOBAHHBIX CBA3EH MEXAY OTIEIbHBIMHU
KJIOHAMH MMMYHOKOMIIETEHTHBIX KileTok. Cienosa-
TeNbHO, CHUXXeHHe npoaykuuu ®HO-a mocne
BBeAeHuss KOII MoxkeT OBITH OCHOBOU KOPpPEKIIUU
KOOIEPATHBHBIX B3aUMOJICHCTBII IMMYHOKOMIIETEHT-
HBIX KJIETOK P A A, UTO CHMYKaeT HIMMYHOBOCIIAJIU-
TEJBHBIN Tpouecc in situ.

XpOHHYECKH MPOTEKAIONINE IMMYHOBOCTIAJIUTENb-
HEIE peakiuu B Bune A3, Bkmtogas u AA, xapakre-
PHU3YIOTCS HA OMPEENCHHBIX CTaIHUSIX Pa3BUTHUSA
WHTeHCU(HUKannel psaa MeTaboTMUeCKUX MPOIECCOB,
B wactHocTHu IIOJI [4]. Kak BuaHO U3 puc.o,
konuuecTBo M/JIA B meueHu mblmiei mpu AA ObLIO
MOBBIIIEHO NpUMepHO Ha 30% B cCpaBHEHHH C
koHTponeM. Beogumele npenapatsl KOII 3HaunTens-
HO CHMDKaJIM KOJIMYECTBO MAJIOHOBOTO JHAJbACTHIA,
npuyeM 10 0osee HU3KOTO YPOBHS, UeM B KOHTPOJIE.
Cyns no naHHOMY IOKa3aTelio, KpUOKOHCEPBUPO-
BanHble KOII, mposiBisiim B 1Ba pasa Ooiee BoIpakeH-
Hyto naruounuto [10J1, vem natusHbIe. [Ipencras-
JIEHHBIE Ha PHUC.6 pe3yabTaThl B COBOKYMHOCTH C
BBIIIETIPUBEACHHBIMA MOTYT CBUJIETEIBCTBOBATH O
CHIDKEHMH MHTEHCHBHOCTH BOCTIAIMTEBHOTO ITpoIiecca
y 3KCHEPUMEHTAJIBHBIX XUBOTHBIX MOCIE TaKOU
Tepamnuu. M Bce ke Halo TOJUYepKHYTh, YTO HATHBHBIE
n KpuokoHcepBupoBanubie KOII, BeI3bIBast ogHO-
HalpaBJICHHOE M3MEHEHHUE 3THX IOKa3aTelleH,
peanu3yloT UX B pa3iuuHoi cTeneHu. He uckioueHo,
YTO nocie KpuokoHcepBupoBaHus KOII usmensior
CIIOCOOHOCTH MPOAYLHPOBATH ONOAKTUBHBIE CyOCTaH-
UM U, BO3MOXXHO, B MEHbIIEM KonnuecTBe. Ho maxe
B 3TOM cllyyae peajindyemas KpHOKOHCEPBUPOBaH-
HeiMu KOI1 Gonee BrIpaXkeHHAs aKTUBHOCTS €IIIE Pa3
MOTYEPKUBAET HAIWYHUE JJ0303aBUCHMOTO KOPPETH-
pyromiero 3¢ dekra BBOAMMOr0 MaTepualia npu
nanHo# natonoruu. [logo6HbIe 3¢ ek T ObLIH HAMU
OTMeEYEHBI ITPH UCTI0JIb30BAaHIH KPUOKOHCEPBUPOBAH-
HBIX TIPOLYKTOB AMOPHO(]ETOTIIalEHTAPHOTO KOMITIEK-
ca W npu nedyeHuu apyrux AWU3, B yacTHOCTH
9KCMEPUMEHTANBHOIO aJUIEprUuecKoro sHuedano-
muenuta [3]. Beenenue npenaparos KOII, 3a penkum
UCKJIFOYEHHEM, CTIOCOOCTBOBAJIO YIIyUIICHHUIO, HO HE
MIOJIHOMY BOCCTAHOBJICHUIO HCCJIEIOBAHHBIX IMOKa-
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of histocompatibility II class antigens on antigen-
presenting cells [15]. In the whole this results in the
impairment of coordinated bonds between separate
clones of immunocompetent cells. Consequently, the
reduction of TNF-a production following the CELs
injection may be the background to correct cooperative
interactions of immunocompetent cells during AA, that
reduces an immune inflammatory process in situ.

Chronic course of immune inflammatory reactions
as AIDs including also AA, is characterized at certain
stages by intensification of the series of metabolic
processes, in particular LPO [4] (Fig. 6).

As the Fig. 6 demonstrates the MDA content in
mice liver during AA was increased by nearly 30%
comparing the control. ELCs, being injected,
significant-ly reduced its amount down to the lower
level if compared with the control. As we can judge
from this index, cryopreserved ELCs manifested the
twice higher LPO inhibition than the native ones. The
results in Fig. 6 together with the presented above ones
may testify to the intensity reduction of inflammatory
process in experimental animals following such a
therapy. Nevertheless, it should be pointed that both
native and cryopreserved CELs, which cause an mono-
orientated change of these indices, realize it differently.
It is possible, that CELs alter the capability of producing
the biologically active substances after cryopreser-
vation, and obviously, in a less extent. However even
in this case the more manifested activity realized by
cryopreserved ELCs underlines once more the
existence of dose-dependent correcting effect of the
material injected at this pathology. Similar effects were
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Puc.6. KomnuectBo MJIA B iedenu mbiimel mpu AA u mocie
BBenenus KOII Ha 12-e cyTku.
Fig. 6. MDA amount in mice liver during AA and following
ELCs injection to the 12" day.
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3arene, YTo MO3BOJISIET COBEPIIEHCTBOBATh TaKOU
METO/[l JIeUYeHHUs] MyTeM BapbUPOBAHUS ITO30BpeE-
MEHHBIX napameTpoB BeeneHus KOII.

OO0cyxnasi IpeJCTaBIICHHbIC JaHHBIC, JIOTUYHO
3aJ1aTh BOIIPOC, HACKOJIBKO CIEU(MUIHBIM SIBISIETCS
3¢ ekt u3MEHEeHHs TeX WM WHBIX TOKa3aTelel Mo
nercteueM BBoAuMBIX KOII. MccnegoBaHus B
aJICKBaTHBIX YCIOBUAX 3P eKTa BBEICHHUS KOHTPOIIb-
Horo npenapara KBII Ha reuenne AA 1 KOHCTaTamus
(hakTa OTCYTCTBHUS BBIPAXKEHHOUW MOAYIHPYIOMIEH
AKTUBHOCTH B OTHOIIICHUY KIIMHUIECKUX ITPOSBIICHHIA
narosiorud u coctostHus JIT'TIK cBuaeTensCcTByOT 0O
TOM, YTO HaOJIOJJaeMBI KaK WHTETPAIBHEBIN Jiede0-
HeIi 3 dext KOI npu AA 00ycioBiieH aKTUBHOCTHIO
cnenuuIecKux cyOCTpaToB UCIIOIBE3YEMOTO 3MOPHO-
HaJBbHOTO Marepuaia.

BbiBOADI

Hcnons3ys onpeneneHHbld CIEKTP MOKa3aTeNneH,
XapaKTepU3yIOUINX KIMHUYECKUN CTaTyc, MMMYHO-
HUTOJIOTUYECKUE TapaMeTphl JTUM(OreMOomoITH-
YECKOW CHCTEMBl, MHTEHCHBHOCTh METa0O0IMYECKIX
MIPOLIECCOB B MO AA y MBIIIEH, MPOTECTUPOBAH
OroMoyIpyIoIuiA 3P (EKT HATUBHBIX U KPHOKOHCEP-
BupoBanubix ['KOII. IIpogemoHcTpupoBana ux
CIOCOOHOCTH BBICTYIATh B POJU KOpPpPEKTOpa
KJIIOUEBBIX MEXaHU3MOB pa3BUTHSI AA, ompene-
JIIEMBIX XapaKTEPOM U CTENEHBIO KOONEpPaTHUBHBIX
B3aumoneictBuil cybcrparoB MC. Ilokaszansl
pasnuuus Kopperupyrouiero 3¢dexra KpuoKoHcep-
BHPOBAHHBIX KJIETOK B CPABHEHUH C HATUBHBIMU, YTO
MOXeET OBITh 00yCIIOBJICHO H3MEHEHHUEM CTPYKTYPHO-
(YHKIMOHAIEHON OpraHU3aluH KJIETOK MOCIe JeHCT-
BUs1 ()aKTOPOB KPHOKOHCEPBUPOBAHHSI.
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noted by us when using cryopreserved products of
embryofetoplacental complex and when treating other
AlDs, in particular, experimental allergic encephalo-
myelitis [3].

Introduction of ELCs preparations excluding single
cases promoted the improvement, but not the complete
recovery of the indices under study, that gives us the
chance of improving such a treatment way by varying
the dose-dependent parameters of ELCs introduction.

When discussing the data presented it would be
reasonable to ask the following question, in which
extent the effect of the change in those or other indices
under the effect of ELCs injected, is specific? Studying
under adequate conditions the introduction effect of
control preparation on the AA course and stating the
fact of the absence of manifested modulating activity
as for clinical manifestation of the pathology and LHPC
state, testifies that the integral ELCs treatment effect
observed at AA is stipulated by the activity of specific
substrates of the embryonic preparations used.

Conclusions

Using the certain spectrum of the indices
characterizing a clinical status, immune cytologic
parameters of lymphohaemopoietic system, intensity
of' metabolic processes in the AA model in mice there
has been tested a biomodulating effect of native and
cryopreserved HELCs. There was demonstrated their
capability of being the correctors of key mechanisms
in the AA development, determined by the character
and extent of cooperative interactions of the IS
substrates. We have shown the differences of the
correcting effect of cryopreserved cells in comparison
with the native ones, that may be stipulated by the
change in structural and functional cell organization
following the effect of cryopreservation factors.
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