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Ha mogmenu amnepruyeckoro sHuedaaoMHeIUTa Kak dKCIIEPUMEHTANbHOro aHajora paccessHaoro ckieposa (PC) nsyuanu
BO3MOXXHOCTB JICUCHUSA 11a1-u—10171 maToJIOTUH BHyTpl/I6p}OLLlI/IHH]>lM BBCJICHUEM HATUBHBIX U KPUOKOHCEPBUPOBAHHBIX 3M6pl/IOHaJ'[beIX
HepBHBIX KiIeTok (HOHK 1 kOHK cooTBeTcTBeHHO). YCTaHOBIEHO, YTO 3P PEKTUBHOCTD MPOBEACHHON Tepauu OMPEACIICTC Kak
MOpGOdYHKIIMOHAIBHBIM CTaTyCOM TPAHCIUIAHTATOB, TAK U CPOKOM HX BBEJCHHS, TO €CTh Ha 7-¢ MIU 14-¢ CyTKU pa3BUTHA
naronoruueckoro npouecca. Ormedeno, uro KOHK B ornmune or HOHK npu BBeneHnN UMeny 0COOEHHOCTH KOPPEKLIUH KIIMHUKO-
HEBPOJIOTHYECKOTO CTaryca >XUBOTHBIX, MMMyHOperJ'[ﬂTOpHOFO HHACKCA, KI/IJ'IJ'[CpHOi/'I AKTUBHOCTH CIIJICHOLIMTOB MU COLCPINKAHUA
MEJIKOZMCIIEPCHBIX UPKYIUPYIOLINX UMMYHHBIX koMIulekcoB (MLIMK) B crIBOpoTKEe KpOBH.

Knrouesvie cnoea: TpanciuianTanusi SMOPHOHAIBHBIX HEPBHBIX KJIETOK, KPHOKOHCEPBHPOBAHHE, aJUIEPrHUECKUiT SHIIE(PATOMUCIIHT.

Ha moperi anepriqnoro eHiehaaoMieliTy sk eKCIIepUMEHTAIBHOT0 aHaJIOra PO3CISIHOTO CKIIEPO3y BUBYAIN MOKIIUBICTD JIKYBaHHS
JaHoi maTosoril BHYTPIIIHbOUYCPEBUHHUM YBEICHHSIM HAaTHBHUX 1 KPiOKOHCEpBOBAaHHUX eMOpioHanbHUX HepBoBuX KiituH (HEHK i
kEHK BiamoBigHo). /loBeneHo, 1mo epeKTUBHICTh MpoBeneHol Teparii BU3HAYAEThCS SIK MOP(PODYHKI[IOHATBHUM CTaTyCOM
TPaHCIUIAHTATIB, TaK i TEpPMiHOM iX yBeaeHHsI, TOOTO Ha 7-My abo 14-Ty 100y pO3BHUTKY MATOJIOTIYHOTrO mpoecy. 3a3HaueHo, mo KEHK
Ha BiaMminy Bin HEHK npu yBenenHi Manu ocoGauBOCTI KOpeKLii KIIiHIKO-HEBPOJIOTiYHOIO CTaTyCy TBapHH, IMyHOPETYISTOPHOIO
IH/IeKCY, KiJIepHOT aKTHBHOCTI CIIJICHOLIUTIB 1 BMICTY IpiOHOIUCIIEPCHUX LIUPKYITIOIOUUX IMyHHHX KOMIUIEKCIB Y CHPOBATIIi KPOBi.

Knrouogi cnosa: tpancinanranis eMOpioHAIFHIX HEPBOBHUX KIIITHH, KPiIOKOHCEPBYBaHHS, AEPTiYHII eHIIC(haTOMIETIT.

There was studied the possibility of this pathology treatment with intraperitoneal introduction of native and cryopreserved
embryonic neuronal cells (ENCs) in the model of allergic encephalomyelitis as experimental analogue of multiple sclerosis (MS). The
efficiency of performed therapy is established to be determined both by morphofunctional status of transplants and their introduction
terms, i.e. to the 7" and 14" day of the pathological process development. It has been noted that cryopreserved ENCs (cENCs) in
contrast to native ENCs (nENCs) during the introduction had correction peculiarities of clinical and neurological status of animals,
immune regulatory index, killer activity of splenocytes and content of finely dispersed circulating immune complexes (fCIC) in blood serum.

Key words: transplantation of embryonic neuronal cells, cryopreservation, allergic encephalomyelitis.

Hapymenuss MeXKIeTOUHBIX B3aMMOAECHCTBUN B
uMmyHHOH cucteme (MC) u GyHKIMOHHPOBaHHUS
LUTOKMHOBOM perynsaTopHoi cet ipu PC BeI3bIBaOT
HEOOXOANMOCTb MPHUMEHATH MPENapaTsl, KOMIUIEKCHO
BJIUSIONINE Ha MEXaHU3MBl HMMYHHOTO OTBETa
O0oNBHBIX W oOJNajmammue BO3MOXKHOCTBHIO
HOpPMAaJIM30BaTh pa30aJaHCHPOBAHHYIO B3aUMOCBS3b
MEXJy UEHTPaJlbHOW HEPBHOH, UMMYHHOU U
SHJIOKPUHHOW cuctemaMu. B HacrTosmiee Bpems
NPOXOJAT KIMHUYECKHE HMCIBITAHUS Mpenaparsl,
BO3/IEMICTBYIOIIME HA Pa3IMYHbIE 3BEHbsI AaTOTEHE3a
PC 9, 16]. MexaHu3M IeMCTBUS OMHUX 3aKIT0YACTCS
B U3MEHEHUHU COOTHOLIEHHs NMPOTHUBO- U NMPOBOC-
NaJUTENbHbIX HUTOKUHOB [16]. Jlpyrue Hapymaror
00pa3oBaHHE TPUMOJIEKYISIPHOTO KOMILJIEKCAa B
CHUCTEME aHTUTeHpaclo3Haomas kietka — T-muMm-
(hounT MK CTTIOCOOCTBYIOT BEIPAOOTKE TOIEPAHTHOCTH

Impairments of intercellular interaction in immune
system (IS) and functioning of cytokine regulatory
network at MS cause the necessity to apply the
preparations, both affecting in complex the mechanisms
of immune response of patients and possessing the
possibility to normalize misbalanced relationship
between central nervous, immune and endocrine
systems. Nowadays there are in progress the clinical
trials of preparations affecting different links of MS
pathogenesis [9, 16]. Effect mechanism for some of
them consists in the change of the ratio of anti- and
proinflammatory cytokines [16]. Other impairs the
formation of trimolecular complex in the antigen-
recognizing cell-T-lymphocyte system or contributes
to the production of tolerance to myelin (Copaxone,
Teva, Israel) oral bovine myelin, T-cell vaccines). But
anyway this therapy is directed to minimization of the
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k muenuny (Komakcon, Teva, Israel, opansHblit Obrumii
MUuennH, BakuuHbl T-kineTok). 1 Bee ke Takoro pona
Tepanus HarnpaBlieHa HA MUHUMH3aLUIO OCIEACTBUI
pa3BUTHS MATOJNOTHH 0€3 yCTpaHEHHS MCTHHHOM
MPUYMHBI XPOHUYECKONH CEHCUOMIM3AIMK B OTHOLICHUH
AQHTUTCHHBIX CTPYKTYP FOJIOBHOTO MO3Ta. YHUKAJIBHON
CIOCOOHOCTHIO BOCCTAHABIMBATH yTPaueHHBIE
(yHKIMHM MATONOTHYECKH U3MEHEHHBIX OpPraHHO-
TKaHEBBIX CTPYKTYp MO3ra IyTeM MOOMIH3AIUHN €TO
COOCTBEHHBIX PE3EPBHBIX BO3ZMOXXHOCTEH, BOCIIOI-
HEHHUSl YyTPadeHHOTO MOP(OIOrHuecKoro cyocTpara
00J1aJ1al0T MPOAYKTHI 3MOpHO(ETOIIaAlIEHTAPHOTO
komruiekca (IID®IIK), B yacTHOCTH OHOpPCKHUE
smbpuonanbubie HepBHBIe KieTku (DHK) [6,17].
B03MOXHOCTD 3THUMH KJIETKaMHU NPOLYyLUPOBATDH
Takue OMOJIOTMYECKH aKTHUBHBIE BEIECTBA, Kak
SHIOP(QUHBI, pOCTOBBIE (PAKTOPHI U T.1., 00ECIICUNBACT
UX COOCTBEHHOE BBKMBAaHUE U CTUMYJISILIUIO PEreHe-
pauuy NOBPEKACHHBIX TKaHEH peuuIIuenTa in situ, a
TaKKe MOIYJISLMIO TEHEPATBHOTO COCTOSIHUS IMMYHO-
komreTeHTHO# cdepnr [11,14]. Takum obOpaszom,
I[ID®IIK moTeHIuanbHO CIIOCOOHBI B KOHKPETHBIX
YCIIOBHSIX COCTOSTHHSI OpPTaHM3Ma PELIUITUECHTA OTBEYATh
Ha “‘3arpoc cutyaruu”’, a 3G HEKTUBHOCTD peaiu3aliiu
3TOr0 OMOJIOTUYECKOTO MOTEHIIMANa 3aBHCUT OT HX
HCXOIHOTO CTPYKTYPHO-(PYHKIIMOHAILHOTO CTaryca.
OTOT TEe3HC BaXKEH B TOM IIJIaHE, YTO UCIIOJIb30BaHHE
MOJOOHOTO pojia TepaluH B KIMHUYECKOH MpaKTHKeE
CBSI3aHO C NPOOJEeMON KPUOKOHCEPBHUPOBAHUSA
MPOCHEKTUBHBIX TpaHcmIaHTaToB. Cle0BaTeNbHO,
OLIEHKA B CPABHUTEIILHOM aCIEKTe TePareBTUYECKON
3(QHeKTUBHOCTH HATUBHOTO M KPHOKOHCEPBUPOBAHHOTO
MaTepuala SBJSETCS BECbMa aKTyaJbHOM.

Lens manHO# pabOThI — H3y4eHHE 0COOEHHOCTEH
BrnusaUA TpaHcmantupyemsix HOHK 1 kOHK nHa
KJIMHUYECKHE 1 IMMYHOJIOTHUYECKHUE TOKA3aTEIH KPBIC
C MHJYIHUPOBAHHBIM JKCIIEPUMEHTAIHHBIM aJiep-
rudeckuM suiedanomueutoM (DAD) —ananorom PC
yemoseka [10].

Matepnaabl 1 meToAbI

Uccnenosanus BeimoaHeHbl Ha 140 Genbix
OecropoaHBIX Kphicax-camiiax maccoir 160-180 r.
DAD uHAYUUPOBaIU BBEACHUEM B MOAYLICUKH Jarl
roMoreHaTa aJuIOr€HHON TKaHHW CIIMHHOI'O MO3Ta,
3MYJIbIMPOBAaHHOM B IIOJTHOM aJbroBaHTe Ppeiinna 1o
Metony JaBwimoBoii [7]. TsKeCTh KIMHHYECKHX
MPOSIBJICHUH OILIEHMBAIIH 10 MATHOATBHOM 11Kase [8].
OHK 11-u cyTok rectanimu KpHOKOHCEPBHUPOBAJIH 110
METOLY, OIIMCAHHOMY B [4], ¥ BBOIWITH KaK 1 HATHBHEIE
Ha 7-e u 14-e cyTku pa3Butus DAD BHYTPUOPIOIIMHHO
B no3e 5x10° knerok Ha 100 r Macchl )KMBOTHOTO.
KonTponem cinyxunu xKUBOTHbIE, KOTOPHIM BBOJIMIU
(bm3HoNorHUecKuil pacTBOp, a TAKIKe OECKIETOUHYIO
¢pakuuio DHK-cynepuarant OHK (cOHK). dnsa
nonyuenus cOHK cycnensuro BoigeneHHsix OHK
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consequences of pathology development without
elimination of a true cause of chronic sensabilization
in respect of brain antigen structures. The unique
capability to recover the lost functions of the
pathologically changed brain organ-tissue structures
by mobilization of its own reserve possibilities, the
filling-up of lost morphological substrates is possessed
by the products of embryo fetoplacental complex
(PEFPC), in particular donor embryonic neuronal cells
(ENCs) [6, 17]. The possibility to produce with the
help of these cells the biologically active substances,
such as endorphins, growth factors etc, provides their
own survival and stimulation of regeneration in
damaged tissues of a recipient in situ, as well as
modulation of immune competent sphere general state
[11, 14]. Thus under certain states of a recipient’s
organism the PEFPC are potentially capable of
responding the “situation request” and the efficiency
of this biological potential realization depends on their
initial structural and functional status. This statement
is very important in the aspect, that the usage of such
a therapy in clinical practice is related to the
cryopreservation problem of prospective transplants.
Consequently, the estimation in a comparative aspect
of therapeutic efficiency of native and cryopreserved
material is very actual.

The aim of this work was to study the peculiarities
of the effect of nENCs and cENCs being transplanted
on clinical and immunological indices for rats with an
induced experimental allergic encephalomyelitis
(EAE), the analogue of human MS [10].

Materials and Methods

The investigations were carried out in 140 white
breedless male rats of 160-180g. EAE was induced
by the injection into paws of the allogeneic spinal tissue
homogenate, suspended in a complete Freund’s
adjuvant according to the method of Davydova [7].
The severity of clinical manifestations was estimated
according to five-grade scale [8].

ENCs of 11-days gestation term were cryopreser-
ved by the method described previously [4] and were
introduced both as native to the 7" and 14" days of
EAE development intraperitoneally in the dose of 5x10°
cells per 100 g of animals’ mass. The animals, injected
with physiological solution as well as cell-free fraction
of ENCs, ENCs supernatant (SENCs) served as the
control. To obtain sSENCs the suspension of isolated
ENCs was divided into aliquots in respect of 9x10°
cells/ml per animal of 180 g mass and then was
subjected to multiple freeze-thawing. Afterwards the
suspension was centrifuged at 1000g for 15 min and
the supernatant was used for further investigations.

The concentration of fCIC in blood serum was
assessed by precipitation method with 3.5% solution
of polyethylene glycol (PEG) [15]. The number of
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pas3IMBaIM 10 aJIMKBOTaM K3 pacuera 9% 10° KireTok/Mi
Ha XUBOTHOE Maccoil 180 r m 3aTeMm moaBepraimu
MHOTOKPaTHOMY 3aMOpaXXMBaHUIO-OTTAaUBAHUIO.
Hanee cycnensuto uentpudyruposanu npu 1000g B
TeyeHHe 15 MHMH, HagocaaoOK HCIOJb30Balu B
JAJIbHEHIIINX UCCIEA0BAaHUAX.

Konnentpanuto MIIUK B cbhIBOpOTKE KpOBH
OLIEHUBAJINW METOAOM mpenunurauuu ¢ 3,5%-m
pactBopom mosmdTIiIeHTHKos (T191) [15]. Konu-
yecTBO T-xemnmepoB U T-cympeccopoB onpeaemnsiim ¢
noMoumpt0o OUTI[-MedeHBIX aHTUKPBICUHBIX
moHoknoHanbHEIX aHTHTEN (CALTAG, USA) k CD4
u CD8 crpykrypam. Db dekTopHyI0 aKTHBHOCTD
MOHOHYKJIEApOB CEJIe3€HKH KPBIC OLIEHHWBAIH 10 MX
LUTOTOKCHYHOCTH (MHIEKC HUTOTOKCHYHOCTH — 1),
UCHOJB3ys TecT 18-yacoBoil MHKyOauuu ¢ 3pUTpPO-
muramu Kyp [18]. s ycraHoBineHus paronurapHoi
AKTUBHOCTH KJIETOK MepuToHeanbHol nonoctu (I111)
WX MHKYOHpOBalM C CYTOYHONH WHAKTUBHUPOBAHHOI
KynsTypoii Staphylococcus aureus (1 mapa Ha 1 mi)
B Tevenue 1 4 npu 37°C; onpenensiiy GparouTapHbIi
nHekc (PN) kak mporeHT GaronuTHPOBABIIIX KIETOK
u (harormrapaoe yrcio (OY) kak 9ncIiio MOTIOMIEHHBIX
KJIETKOM KOKKOB [ 1]. AAre3uBHBIN MOTSHIHAI KIETOK
111 oneHMBaNIM ¢ NOMOILBIO TECTA UX IPWIAIIAHUS K
noBepxHocTy vaiek [Tetpu [ 12]. Xapaktep maromop-
(oNornuecKuX U3MEHEHHH B CHMHHOM MO3Te IOCIIe
MHAYKIUH DAD aHATU3UPOBAJIN HA TUCTOIOTHYECKUX
cpes3ax, OKpalleHHbIX Mo MeToAy Beiirepra [19].
Craructuueckyto o0pabOTKy HOITYYEHHBIX Pe3yib-
TaTOB MPOBOJUIN C UCIOJB30BAaHUEM KPHUTEpPUS
CrbprofeHTa.

Pe3yAbTaTbl MUCCAEAOBAHMIA

[lepBrie kmuHIYECKUE TpHU3HAKH DAD, BBIpakaro-
Ifecss TOTepeld Macchl JKUBOTHBIX M HapacTaHHEM
OTeKa Jam B MECTax BBEJCHHS DHIEPAIUTOTCHHON
cMecH, HaOIIoAa uch y Kpbic Mexay 8-M u 10-m
aHeM. [luk KIMHUYECKHX NPOSIBJICHUU B BHUJE
HapyLIEeHUNW ABUraTeNbHOH (YHKIIMHU >KMBOTHBIX
BCJICICTBUE MApe30B 3aJHHUX, PEXE IMEpeAHUX,
KOHEUHOCTel Oblnm oTMedeH Ha 18-21-e cyTku.
W3MeHeHne KIMHHUKO-HEBPOJIOTHYECKOTO COCTOSHUS
JKUBOTHBIX ¢ DAD MOATBEPKACHO U JNAaHHBIMU
THCTOJIOTHUECKUX HccaenoBanuil. [Ipexnae Bcero, Ha
YPOBHE MOSCHUYHO-KPECTIIOBBIX CETMEHTOB CITMHHOTO
MO3Ta HOSBISUINCH OYard BOCHAJCHUs, HHQUIBTPO-
BaHHBIE MOHOHYKJICAPHBIMHU KJIETKAMH, U OTMEYaJIOCh
pa3pylieHre MUEITMHOBOW 000I0YKH aKCOHOB.

[Ipu omeHkKe COCTOAHHA KJIETOYHOTO 3BEHA
MMMYHHUTETa 3KCIEPUMEHTAIbHBIX XHBOTHBIX
YCTaHOBJIEHO, YTO HAa MPOTSKEHUHU BCEr0 CpPOKa
HaOmoneHus (7-35-e CyTK1) UMEJIO MECTO BBIPasKEHHOE
H3MEHEHHUE COACP KaHUSI PErYISATOPHBIX T-1MM(pOLUTOB
B CPaBHEHUH C KOHTpoJIeM. B yacTHOCTH, CHUKAJIOCH
OTHOCHTENBHOE coiepkanue kKak T-xenmepos (CD4Y),
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T-helpers and T-suppressors was found with FITC-
labelled monoclonal antibodies (CALTAG, USA) to
CD4 and CDS8 structures. Effector part of rat’s spleen
mononuclears was assessed on the index of cytotoxicity
(IC) using 18 hrs’ test of incubation with hen’s
erythrocytes [18]. To determine phagocyte activity of
cells of peritoneal cavity (PC) they were incubated
with 24hrs inactivated culture Staphylococcus aureus
(1 billion per 1 ml) within 1 hr at 37°C; there were
determined the phagocyte index (Phl) as the
percentage of phagocyting cells and phagocyte number
(PhN) as the number of cocci captured by a cell [1].
Adhesive potential of PC cells was estimated using
the test of their adherence to the Petri dish surface
[12]. The character of pathomorphological changes in
spinal cord after EAE induction was analysed in
histological slices, stained according to the Veigert
method [19]. Statistical processing of the obtained
results was performed using the Student’s criterion.

Results

The first clinical signs of EAE, manifesting in the
loss of animals’ mass and enhance in the paws’ oedema
in the sites of encephalitogeneic mixture injection were
found in rats between the 8" and 10" days. The peak
of clinical manifestations, expressing as a disorder in
movement functions as a result of the low extremities’
paresis, not so often there was noted the paresis of
upper extremities to the 18"-21* day. The change in
clinical and neurological state of animals with EAE
was confirmed as well by the data of histological
investigations. First of all, at the level of spinal
lumbosacral segments there were appeared the
inflammation foci, infiltrated with mononuclear cells
and the destruction of myelin coat of axons was
detected.

When estimating the state of immunity cellular link
of experimental animals it has been established that
within the whole observation term (the 7-35" day) there
was a remarkable change in the content of regulatory
T-lymphocytes in comparison with the control. In
particular, the relative content of both T-helpers (CD4")
and T-suppressors (CD8") reduced, however the
change in latter was more significant, and the maximum
of their reduction was to the 21* day, that is on the
peak of manifestation of pathology clinical signs. Within
this term the immune regulatory index (IRI) maximally
(almost 4 times) exceeded the control index (Table 1).
In a different way the killer activity of spleen
mononuclears changed: the manifested reduction to
the 7% day of EAE development (Fig. 1), its sharp
strengthening to the 14™ day with following decrease
in IC, which however even to the 35" day of EAE
was statistically higher than the control. Thus the fact
of activation of immune competent cells (ICCs) of the
effector link even at the stage of an acute period
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tak u T-cynpeccopoB (CD8"), omHako n3mMeHeHHe
ocieAHuX Ob1T0 00JIee CYIIeCTBEHHBIM, @ MAKCUMYM
WX CHIKEHHUS IPUXOAUJICS Ha 21-e CyTKH, TO €CTh Ha
NUK MaHH(peCcTauuu KIMHUYECKHX HMPHU3HAKOB
MaToNoruu. B 3TOT cpoK MMMYHOPETYIATOPHBIN
unpexkc (MPN) makcumansHo (moutu B 4 pasa)
MIPEBBILIA KOHTPOJIbHBIH MoKa3arens (Taom. 1). Muaye
H3MEHSUIACh KWJIepHasi akTHBHOCTh MOHOHYKJICapOB
CeJIe3eHKH: BBIPaXXEHHOE CHIDKEHHE Ha 7-€ CYTKH

development of pathology was accompanied with a
disorder of the state of organ-tissue structures, that at
the background of the reduction of the activity of
suppressor cells (judging on their concentration) is quite
logical and natural state of IS under conditions of the
development of autoimmune diseases (AIDs). It is
important that within the period of remission (the 28
day) and following clinical recovery of animals (the
35" day) there was kept the tendency to a decrease in

Tabauna 1. OTHOCUTENBHOE coaepskaHue T-xenmnepoB U T-cynpeccopoB B cenie3eHKe Kpbic ¢ DAD 110 ¥ ocie
BBeneHust OHK

Table 1. Relative content of T-helpers and T-supressors in spleen of rats with EAE before and after ENC introduction

Beeaenue OHK,

Passutne A0, cyT
EAE development, days

INokaszarean cyT I'pynmet
Indi ENC i i
ndices C Hilt;),ductlon, Groups 7—o ldi—e 2—e 2B—o 35—0
7th 14th 21st 28th 35th
- DAD EAE 21,8+1,2' 15,00,9' 16,2+1,4' 14,718 13,9%+2,1!
+uDHK +nENC - 14,1=1,6' 153+1,9' 14,5+0,9' 13,4+2,1"
H‘}?;EEYTKH +KIHK + cENC - 20,3%3,52 | 25122412 | 305%3,112 | 151%1,4
T —xeaniepbt CD4*,% o 7th day
Kontpoas 31,25+1,34
+ ¢DHK +sENC - 15,1%0,7' 12,2%0,8' 12,1+1,2! 10,70,6'
T—helpers CD4%,%
Control 31.25+1.34
+u2HK 4 nENC - - 14,2%0,5' 24,137 8,31%0,9'
Ha 14—e cyTkn _ _ ) 5 12
To 14th day +KDHK + cENC 20,24,1 32,2%3,6 222+1,6
+ ¢OHK +sENC - - 19,21,4! 25,2%2,3! 35,6%4,2
- DAD EAE 13,9%1,2! 8,3=0,81 3,6%0,6' 12,71,2! 11,3=1,1!
+u2HK 4 nENC - 10,2+0,7" 5,2%0,4! 10,3+2,1! 10,6=0,8'
H%Z ;tﬁ EZ:K“ +KDHK + cENC - 15,4%0,8'2 20,2%1,6' 15,9+0,7' 12,2%+1,5'
T — cynpeccopst CD8%,% Y
Kontpoas 25,24+2,53
+ c¢OHK +sENC - 12,2+0,71 10,1%0,3' 7,6=0,5' 7,8=0,1'
T—supressors CD8%,%
=+
Control 25.2422.53 + uDHK + nENC - - 15,21,9! 21,3%2,2 8,6%1,4!
Ha 14—e cyTknu _ _ 12 17,3+1,8'2
To 14th day +KDHK + cENC 32,1=3,1 22,5+2,7
+ ¢OHK +sENC - - 7,7%0,2! 19,2%1,6' 9,4=0,6!
- DAD EAE 1,53+0,3! 1,80=0,1! 4,45%0,7" 1,18+0,3 1,17+0,2
+12HK 4 nENC - 1,39+0,2 2,06+0,3! 1,4+0,2 1,28+0,1
Ha7—e cyrku +x9HK + cENC - 1,32=0,1 1,250,22 1,29+0,2 1,24+0,2
VPU, CD4*/CD8* To 7th day
KouTpoas 1,24=+0,2
+ c¢OHK +sENC - 1,24=0,1 1,2%0,1 1,61+0,31 1,37+0,3'
IRI, CD4*/CD8*
Control 1.24%0.2
+u3HK +nENC - - 0,93+0,1! 1,13+0,1 0,970,1'
Ha l4=e cyTkM | | 31K 4 cENC - - 0,91%0,1! 1,43%0,2 1,28+0,2
To 14th day ' ' ! ' ! '
+ ¢OHK +sENC - - 2,490,8! 1,310,1 3,78+0,5'

2 — pasnuyus CTATHCTHYECKH JOCTOBEpHBI (p<0,05) 10 cpaBHEHHUIO C MIOKa3aTeIsIMH rpyIisl ¢ BBeaeHneM HOHK
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Mpumevanusi: ' — pasnuuus cTaTUCTUYECKH 10CcTOBepHBI (p<0,05) 10 cCpaBHEHHIO ¢ KOHTPOJIBHBIMU MIOKA3ATEISIMU;
Notes: '— differences are significant (p<0.05) comparing to control values;

2— differences are significant (p<0.05) comparing to values of group with nENC introduction.
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BeegeHne 3HK Ha 7-e cytkm JDAD
ENCs introduction to the 7™ day of EAE
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WHAMHKa M3MEHCHUS €CTECTBEHHOM KHJ’IJ’ICpHOﬁ AKTUBHOCTHU CINICHOIIUTOB KPBIC ITOCJIC BBEICHUA OHK.

B - DAD; E-3AD+uDHK; O- DAD+kDHK; O-DAD+cDHK.
Fig. 1. Dynamics of the change in natural killer activity of rat’s splenocytes after ENCs introduction.

B - EAE; B-EAE+ENC; O0-EAE+cENC; O0—-EAE+sENC.

pasButus DAD (puc.l), pe3koe ee ycuieHue K 14-m
CYTKaM C IocienyromuM cHuxenrneM NI, koTopsii,
OJHaKo, naxe Ha 35-e cyTku DAD ocraBaics
JOCTOBEPHO BBILIE KOHTPONA. Takum oOpas3om, axt
aKTHBAIMi UMMYyHOKOMITeTeHTHBIX KieTok (MKK)
3 dexTopHOTO 3BEHA YIKE Ha ITAIIe OCTPOTO IIEPHOIA
Pa3BHUTHA MATOJIOTUN COMPOBOXKAAICSA HAPYIICHHEM
COCTOSIHUS OPTaHHO-TKaHEBBIX CTPYKTYP, UTO Ha pOoHE
CHIDKEHHSI aKTUBHOCTH CYIIPECCOPHBIX KJIETOK (Cyas
10 UX KOHIIEHTPALIMH) SBJSETCS BIIOJIHE JIOTHYHBIM U
3aKOHOMEpHBIM cocTostHreM M C B ycloBuSAX pa3BUTHS
ayTOMMMYHHBIX 3a0oneBanuii (AN3). Baxno, 4to B
nepuof pemuccuu (28-e CyTKH) M HOCIEAYIOLIEro
KJIMHUYECKOTO BBI3IOPOBIEHUS XUBOTHBIX (35-¢
CYTKH) TMOJAEPKUBAIACh TCHIECHIUS K CHIKEHUIO
MOBBIIIEHHON aKTUBHOCTH €CTECTBEHHBIX KHUIIEPOB
(EK), uTo Hapsany ¢ M3MEHEHHSMH APYTHX IO-
KazaTejJel CBUAETENHCTBYET O MHUHHMH3AIHU
BBIPAXXKEHHOCTH ayTOMMMYHHOTO Tpoiecca. Tak,
cHIKkeHre aktuBHOCTH EK cene3eHku mMoxeT OBITh
pe3yabTaToOM M3MEHEHHUS CONEpKaHWs MPOBOCIAIH-
TelbHOro HuToKMHa INF-y — Kjlaccuueckoro akTuBa-
topa EK [23]. OTtmeuanoch, uto ANU3 saBasoTCS
[IaTOJIOTHEN BCETO OpraHu3Ma [5], moauepkuBas
“3aMHTEPECOBAHHOCTD” PA3NMYHBIX KOMIIAPTMEHTOB
UC un B pazsutuum DAD. JleHCTBUTENBHO, K 7-M
cyTkaM 3a0oneBaHusl KonuuecTBO kieTok IIII
CYIIIECTBEHHO CHIKAJIOCh (Ha 56%) 10 CpaBHEHUIO C
KoHTpoJieM (Tabn.2). Takoro poga M3MEHEHUS
IOKa3aTessi MOTYT XapaKTepu30BaTh reHepau-
3oBaHHbIN 0TBeT MKK Ha pazBuBaronuiics naToaoru-
YEeCKHI MPOIECC U HAa Ha9aIbHBIX 3TAllax €ro pa3BUTUS
WHTEHCUBHYI0O uUX Murpanuro us IIII B yuactku
HETNOCPEICTBEHHOTO B3aMMOJICHCTBHSI CO crenudu-
yeckuMu cTpykrtypamu B LHHC, wemy moxer
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an increased activity of natural killers (NKs), that
together with the changes of other indices testifies to
aminimization of manifested autoimmune process. So,
the reduction in the activity of spleen NKs can result
from the change in the content of pro-inflammatory
cytokine INF-y, classic activator of NKs [23]. There
was noted that AIDs was the pathology of the whole
organism [5], emphasizing the “interest” of all the
compartments of IS in the EAE development as well.
Actually, to the 7" day of the disease the number of
PC cells considerably reduced (by 56%) in comparison
with the control (Table 2). Such changes of the indices
can characterize the generalized response of ICCs on
developing pathological process and at the initial stages
of'its development their intensive migration out of PC
to the sites of direct interaction with specific structures
in CNS, that can be contributed by the impairment in
permeability of blood brain barrier (BBB) under this
pathology [26]. The rise in the content of cells in PC
to the 14"-21% days up to the control level can be the
consequence both of their proliferation activation in
situ and the migration of cells of monocyte-
macrophage series out of bone marrow. It is evident
that these cells express the differing from mature cells
repertoire of adhesion molecules, because the obtained
data testify to a low content to the 14" day of relative
number of PC adhesive cells (PCACs) (Table 2). To
the 21 day of EAE development the number of PCACs
increased more than 5 times in comparison with the
14" day, but anyway their content remained at lower
level than in the control (53.1+1.7 and 56+0.7,
correspondingly, p<0.05). It is known that the adhesion
molecules of various classes is responsible for adhesive
potential, and the adhesion degree of them is under
the control of cytokine profile of an organism in a whole
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Tadauua 2. [Tokazarenu cTpyKTypHO-pyHKIMOHAIBHOM opranu3aruu kietok [1I1 kpsic o u nocine Beenenus DHK
Table 2. Indices of structural and functional organization of rats’ PC cells before and after ENCs introduction

Beepenne DHK,

PazButne DAD, cyT

EAE development, days

TMokasarean cyT I'pynmsr
Indices ENC uzit;(})]ductlon, Groups 7 e ld—e 2M—e 280 35 0
Fth 14th 21st 28th 35th
- OAD EAE 6,5%0,4! 13,8+0,8 16,8+0,6' 5,7%0,2! 6,9+0,7'
+uOHK +nENC — 132%+1,2 23,0+1,9' 256=*2,1! 18,6=*1,4!
Ha 7—e cyrkn +KOHK + cENC _ 13,207 17,222,5'2 10,0==1,7"2 11,5+0,4'2
KoamuectBo Kaerok II1,10 © To 7th day
KonTpoas 14,4+1,1
+cOHK +sENC — 10,5%=1,1! 6,8=0,7' 6,6=+0,5! 6,5+0,3!
PC cell number, 10 ¢
Control 14.4%+1.1
+uOHK +nENC — — 13,6+0,4 12,2=%+2,5 11,5%+0,6!
Ha 14-e YTk ||/ 5HK + cENC - - 11,520,6' 106+08' | 102%1,6'
To 14th day T T o
+cOHK +sENC — — 18,7%0,5' 12,1+1,4 10,917
- OAS EAE 23,1=1,9' 15,6=+0,2! 53,117 79,1=2,1! 47,121
+aOHK +nENC — 26,7+1,9! 46,8=7,91 50,7+4,5! 44,5%2,4!
Ha 7o ST | 4 kOHK +cENC - 8504972 | 836295 | 678+71'7 | 409%58'
Koanvectso AKITIT,% o 7th day
KonTtpoas 56,7+0,7
+ cOHK +sENC — 16,4%=1,5' 87,6%+5,8! 12,0%0,9' 15714
Number of PCACs, %
Control 56.7%+0.7
+uOHK +nENC - — 53,6+2,8 59,2+7,4 24,5%3,7!
Ha 4 S YKL | 4 KOHK +CENC - - 41,622,112 50682 | 356=4312
o 14th day
+ cOHK +sENC — — 77,1+2,9! 69,9+3,9! 57,8+4,8
— OAD EAE 11,0=0,5! 9,0+0,5! 251=%=1,1! 48,6=2,3! 47,2=1,1!
+uOHK +nENC - 38,2+4,3 10,0£3,4! 20,5+2,1! 256=+1,8!
Ha7— e OYIKIL | | (OHK +cENC - 56,127,512 15459 | 628%952 | 205%1,57
DU raerok II1,% o ay
KonTpoas 38,8+0,8
+ cOHK +sENC — 29,4=8,2 20,7%+1,8! 30,5+3,4 30,0+2,4!
Phlof PC cells,%
Control 38.8+0.8
+aOHK +nENC — — 48,0+0,2! 40,8+1,4! 52,4+4,8!
Hald4=ecyrknm | | 5pK 4 cENC - - 52,1£0,3! 308+222 | 187%0,4'2
To 14th day
+cOHK +sENC - - 22,7+0,4' 12,1=0,7! 10,4%0,3!
— OA3 EAE 7,9%0,6' 6,9=+0,2 4,6=0,4 3,1=0,5' 12,2=1,1!
+uaOHK +nENC 3,5+0,3! 3,3+0,2! 7,2%+0,4! 10,5+0,7!
Ha 72 e CyIki |4 ) SHK +cENC 5,0=0,6 10,5+0,71 7,1£0,3! 10,3%0,5'
@Y kaerok IIT,a6¢.ep,, To 7th day
Koutpoas 53+0,3
+ cOHK +sENC 3,2%+0,1'2 5,7+0,32 10,6=0,7'? 8,6=0,2'?
PhN of PC cells, abs. units
Control 5.3%=0.3
+uOHK +nENC — — 20,0+1,9' 7,6%=0,3! 20,7£2,1!
Ha ld—ecyran |4 5HK +cENC - - 12,31,112 8,4=0,6' 5,0%0,72
To 14th day e e R
+cOHK +sENC — — 51=0,1 51=%0,3 8,3%+0,2!

[Ipumeyanus:

- pasiniusg CTaTUCTUYECKU 1OCTOBEPHBL (p<0,05) T10 CPaBHEHUIO C KOHTPOJIbHBIMU ITOKA3aTCIISIMU

2 — pa3Nuyus CTaTHCTHYECKH 10CTOBepHBI (p<0,05) 1o cpaBHEHHMIO ¢ IOKa3aTe MU rpyIsl ¢ BBeaeHneM HOHK

Notes:

!'— differences are significant (p<0.05) comparing to control values;

2— differences are significant (p<0.05) comparing to values of group with nENC introduction.
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CIoco0CTBOBATh HapyUIeHHE MPOHHUIAEMOCTH
remMato’Huegaruieckoro 6appepa npu TaHHOU
naronoruu [26]. [Tonbem conepsxkanus kinetox B 111
K 14-21-M cyTKaM 10 YpOBHS KOHTPOJISI MOXKET OBITH
CIICICTBHEM KaK aKTHUBAIMU UX Npoiudepayu in situ,
TaK ¥ MUTPALMH KIETOK MOHOLIUTApHO-MaKpodaraib-
HOTO psifia U3 KOCTHOro Mo3ra. OueBUAHO, 3TH KJIETKU
9KCIIPECCUPYIOT OTIMYAOLINICS OT 3pENbIX KJIETOK
penepTyap MOJEKyJd aAre3vuH, Tak Kak MOJydeHHBIE
JAaHHBIE CBUIETENBCTBYIOT O HU3KOM COJEPKaHUH Ha
14-e cyTKH OTHOCHUTEIHHOTO KOJIMYECTBA aAT€3UBHBIX
kaetok IIIT (AKIIII) (ta6n.2). K 21-m cyTkam
pasButua DAD xonumuectBo AKIIII yBennmumBanochk
Ooee, 9eM B 5 pa3 1o cpaBHEHHIO C 14-MU CyTKamu,
HO BCE JK€ HX COJIep’KaHue MPOJOJIKAIO0 OCTaBAThCA
Ha OoJiee HU3KOM YpOBHe, 4yeM B KoHTpone (53,1%1,7
u 56,7+0,7 coorBercTBeHHO, p<0,05). I3BecTHO, UTO
3a anresuBHbId noTeHuan UKK orBewarot pazmnuy-
HOTO KJIacca MOJIEKYJIbI aAIT€31H, CTENIEHb IKCTIPECCUU
KOTOPBIX HaXOAUTCS MOA KOHTPOJIEM IIUTOKHHOBOIO
npoumns opraHu3Ma B [EJIOM H in Sif B 4aCTHOCTH
[20,25]. U3 aTOTO CllemyeT, 9TO OTMEUEHHOE HaMU
n3MeHeHue aare3upHoro norenuuana IIIT mox-
TBepKIaeT GakT MOIYIIAIUH IUTOKHHOBOTO ()OHA IIPH
DAD. B atux ycnosusax B [1I1 mponcxonut namenenme
HE TOJBKO KOJMWYECTBEHHOTO COAEPX aHMUA, HO U
KayeCTBEHHBIX XapaKTEPUCTUK MakpodaraibHbIX
3NIEMEHTOB B BUJIE IIEpepacipeaeIeH s UX CyOnomys-
LMOHHOTO COCTaBa M CYLIECTBEHHOTI'O M3MEHEHUS
(arounTapHoi cnocobHoCcTH, B yactHocTH OU 1 @Y.
Tak, ®U na 7-14-e cyTku cHmxaiucs Ha 72-76% mo
CPAaBHEHMIO C KOHTPOJIEM, YTO COBIAAANIO C Xapak-
TEPOM M3MEHEHHS aAre3uBHON CIOCOOHOCTH KIIETOK
IIII B 3TH e CpOKH pa3BuTUs narosioruu. B To xe
Bpemsa @Y Bospacrano k 7-M cytkam Ha 50%, a
14-m — ma 32,4%, 9TO, OYEBHUIHO, OTpaxkaeT
KOMIIEHCAaTOPHYIO PEaKIHIO (paromuTHPYIOMINX KIETOK
Ha CHID)KEHHE KOJIMYECTBEHHOTO WX copepykanud. Ha
21-e cyTku pa3BuTHI DAD 0TMEUaIOCh YCHICHHE KaK
aJIre3auBHEIX CBOMCTB, Tak 1 ®U kmerox IIII.
OnHUM W3 XapaKTepHBIX NPU3HAKOB Pa3BUTHUS
XPOHUYECKOTO UMMYHOBOCHAJIUTEIBHOTO NIpoLEcca,
BKJItOUast U AW3, sBiseTCs HAKOIUICHUE B OPraHU3Me
UK [21]. Cunraercs, 4TO Ype3MEPHOE UX COIEP-
YKaHME BHOCHUT 3HAYUTEIbHBIH BKJIa] B IOBPEXKACHUE
tkane# npu PC [22], mpuyem Hanbos1ee MaToreHHbIMU
aBiatorcs MIUK. K 7-M cyTkaMm HX KOJHYECTBO
yBenuuuBaiaoch B 10,2 paza mo cpaBHEHHUIO C
KoHTposieM (puc.2), a Kk 14-M cyTKkaM XOTs U
CYIIECTBEHHO CHUKAJIOCh MO CPaBHEHHUIO C 7-MU
CyTKaMH, OJHAaKO MPOJO0JIKAJIO OCTAaBaThCA BBIIIE
YPOBHS KOHTpOJI. YMeHblIeHne konndectsa MLIMK
B CBIBOPOTKE KPOBH MOKET OOBSICHATHCS OCEAaHUEM
HUX Ha SHAOTEIUHU COCYAOB “HIOKOBBIX OPraHOB”,
00yCIIOBNMBAasI pean3alyio UX IaTOI€HHOTO NeUCTBUS,
TeM 0oJjiee YTO BBIPAKEHHOCTHh KJIMHUYECKHX
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and in situ, in particular [20,25]. This means that the
found by us change in adhesive potential of PC confirms
the fact of modulation of cytokine background at EAE.
Under these conditions in PC there is not only the
change in quantitative content, but also in qualitative
characteristics of macrophagal elements as a
redistribution of their subpopulational composition and
considerable change in phagocyte ability, in particular,
PhI and PhN. PhI to the 7-14™ days reduced by 72-
76% in comparison with the control, that coincided with
the character of change in adhesive ability of PC cells
at the same terms of pathology development. At the
same time PhN increased to the 7% day by 50% and
to the 14" day by 32%, that, apparently reflects the
compensatory response of phagocyting cells to the
decrease in their quantitative content. To the 21st day
of EAE development there was found the streng-
thening of both adhesive properties and Phl of PC cells.

One of the peculiar parameter of the development
of chronic immune inflammatory process, AIDs
including, is the accumulation of CIC in an organism
[21]. There is a notion that their surplus content
contributes greatly into tissue damage at MS [22], and
the most pathogenic are fCIC. To the 7" day their
number increased in 10.2 times in comparison with
the control (Fig. 2) and to the 14" day even when the
decrease was significant in comparison with the 7%
day, but the number remained at higher level than the
control one. The decrease in the amount of fCIC in
blood serum can be explained by their sedimentation
on the endothelium of “shock organs” vessels,
stipulating the realization of their pathogenic action,
moreover that the manifestation of EAE clinical signs
enhanced to the 14" day. After some rise in the fCIC
amount in serum to the 21% day there was found a
further reduction on their number to the 28" day in 5
times and to the 35" day in 12 times in comparison
with the 21 day. Such a decrease of fCIC content
along with the improvement of clinical and neurological
status of animals, distinctly correlates with a rise in
total phagocyte activity of PC cells and can testify to
the elimination of fCIC due to spontaneous activity of
monocyte-phagocyte system (MPhS) in a whole in
animals with an induced EAE.

Using the change in clinical and neurological status
of animals as an integral index of the efficiency of
ENCs therapy it is necessary to note the successful
application of cENCs both to the 7" and 14" days of
pathological process development. At the same time
when introducing nENCs to the 7" day of EAE (pre-
clinical development phase) in 30% there were found
the lethal outcomes of disease in 3-4 days after
introduction (Fig. 3). The disease course of survived
animals of this group was characterized with the
manifestation of symptoms in 3.2-2.5 points up to the
20" day, phenomena of extremities’ paralysis, acute
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Puc.2. Jlunamuka uzmenenus coaepxxanust MK B ceiBopoTKe KpoBH KpbIc TTociie BBeaeHus DHK.
B-DAD; H-DAD+uDHK; O-DAD+kDHK; O-2AD+cOHK.

Fig. 2. Dynamics of the change in natural killer activity of rat’s splenocytes after ENCs introduction.

M- EAE; - EAE+nENC,; O-EAE+cENC; O0—-EAE+sENC.

npu3HakoB DAD Hapactana kK 14-m cytkam. [locme
HEKOTOpOoro mnosbieHus konuuectBa MIIUK B
CBIBOPOTKE Ha 21-e CyTKHM OTMEUEHO JajbHeniee
CHIKEHUE MX KOJTMYIecTBa K 28-M CyTKaM B 5 pa3, a K
35-m — B 12 pa3 no cpaBHEHHIO ¢ 21-MHU CyTKamu.
Takoe cHuxenue comaepxxkanus MUK, napsany c
yAy4IIEHHEM KIMHUKO-HEBPOJIOIMYECKOIO CTaTyca
JKHUBOTHBIX, YETKO KOPPENHUPYET C MOBBIMIEHHEM
obmeit aromurapuoit aktuBHocTU KieTok IIII u
MOXXET CBUAETENbCTBOBATH 00 snumuHanuu LUK
Onarogaps CHOHTaHHOM HOPMaJIU3alMH AESTENbHOCTH
MoOHouuTapHo-daronurapuoi cucremsl (MOC) B
LIEJIOM Y )KUBOTHBIX C MHAYLUPOBAHHBIM DAD.
Hcnons3ys B KauecTBE MHTETPAIHHOTO MTOKA3aTeNs
a¢dexruBHOCTH Tepanuu DHK n3mMeHeHe KITMHUKO-
HEBPOJIOTHYECKOTO CTaTyCca )KUBOTHBIX, HEOOXOAMMO
OTMETHUTH ycremHocTh npumenerns KOHK kak va 7-e,
Tak 1 14-e CyTKH pa3BUTHS IATOJIOTMUECKOTO MpoLiecca.
B 10 xe Bpems npu BBeneHun HOHK Ha 7-e cyTkn
OAD (moxnuuuyeckas ¢aza pa3Butusi) B 30%
OTMEUCHBI CMEpPTENbHBIE HCXOABI 3a00I€BaHUs Yepes
3-4 cyt mocne BBenenus (puc.3). Teuenue 3a6o0-
JIEBAaHMS BBDKUBIIHX >KMBOTHBIX JAaHHOW TI'PYIIIBI
XapaKTepU30BAIOCH MPOSBICHUEM CHUMIITOMATHKH B
3,2-2,5 6amra BIIOTh M0 20-X CYTOK, SIBICHHUSMH
napajindyei KOHEYHOCTEH, pEe3KUM HCTOIIEHUEM
KUBOTHBIX H PAaCCTPOUCTBOM (PYHKIHIA Ta30BBIX
opranoB. Beegenne cOHK Ha 7-e cytku DAD, xoTs
Y HE MPHUBOJAMIO K THOEIHW KPBIC, HO BBI3BIBAJIO
arrpaBalyio HEBPOJIOTMYECKUX CUMITOMOB 110 3,5-4
0aJuI0B M PE3KOE UCTOLICHUE BIUIOTH 10 17-X CYTOK.
JlnHaMuKa M3MEHEHHs TSKECTH KIMHHYECKON
kapTuHbl DAD npu npuMmenennn DHK Ha 14-e cyTkn
[1aTOJIOTMYECKOTO MPOoLiecca HOCKIIAa KAYECTBEHHO HHON
xapakrep (puc.3). Yxke uepe3 3-e cyTok mocie
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exhaustion of animals and disorder in pelvic organ
functions. The introduction of SENCs to the 7% day of
EAE, though did not result in rats’ death, but caused
the aggravation of neurological symptoms up to 3.5-4
points and a sharp exhaustion up to the 17" day.

The dynamics of the change in severity of EAE
clinical picture when applying the ENCs to the 14®
day of pathological process was of another quality
(Fig. 3). Even in 3 days after introduction of both
cENCs and nENCs there was found a rise in animals’
mass together with simultaneous improvement of their
general state, and to the 10-12" there was observed a
complete recovery of clinical and neurological status.
SsENCs introduction to the 14" day of EAE develop-
ment similar to the one to the 7th day, resulted in a
significant and long-term aggravation of clinical picture
of animals’ disease in comparison with the group of
non-treated animals. Thus the presented data testify
to the fact that the success of carried-out treatment is
determined not only by the type of treating material,
but also the peculiarities of preliminary changes in a
recipient’s organism on the background of which the
therapy is performed. Although the 7" day of EAE
development is characterized with the absence of visible
clinical and neurological impairments in animals,
however this stage of diseases has already had the
changes of both immunological (Table 1) and
biochemical indices, for instance, the manifested
activation of lipid peroxidation [3]. Actually the matter
is an acute phase of immune inflammatory process
manifestation at the stage of pre-clinical pathology
development. To the 14" day there are appeared the
EAE clinical signs, it looks like “visualization” of pre-
existing changes in an organism.
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BBenenus kak kOHK, taxk m HOHK ormedeHo
YBEIUYCHHE MACChl )KUBOTHBIX C OJHOBPEMEHHBIM
yIydlIeHHeM UX OOIIero coctossHus, a K 10-12-m
CyTKaM HaOJIIo#anoch MOJHOE BOCCTAHOBIECHHUE
KIMHHUKO-HEBPOJIOTHUYECKOIO cTaryca. Beenenue
cOHK Ha 14-e cyTku passutusi DAD, nogoOHO
BBEJICHUIO Ha 7-€ CyTKH, TPUBOIWIIO K 3HAUUTEIBHOMY
U JJINTENBHOMY YXYAIIEHUIO KIMHUYECKON KapTHHBI
3a00y1eBaHNs KUBOTHBIX TI0 CPaBHEHHIO C TPYHIION
YKUBOTHBIX, KOTOPBIM HE BBOAWIIH UX. Takum 00pazom,
MIpe/ICTAaBICHHBIE JaHHBIE CBUIETEIBCTBYIOT O TOM,
YTO yCIleX MPOBOAMMOTO JIEYCHHS OTPEACIISETCS He
TOJIKO BHOM JIeUeOHOTO MaTepualia, Ho U 0CoOeH-
HOCTSMH IIPEIBAPUTEIHHBIX U3MEHEHHH B OPTaHU3Me
peunnuenTa, Ha oHe KOTOPBIX TPOBOAMTCS TEPAIHSL.
Xots 7-e cyTKH pa3BUTHA DAD XapakTepH3yOTCA
OTCYTCTBHUEM BHUIUMBIX KIMHUKO-HEBPOJIOTHMUECKHUX
HapylIEHUH y >KMBOTHBIX, OJHAKO JAHHOM cTaauu
3a00J1€BaHUs yXKe IPUCYILU U3MEHEHHSI KaK UMMYHO-
morudeckux (Tabn.l), Tak U OMOXMMHUYECKUX
MoKa3aTeyield, HaupuMep, BhIpakKeHHAs aKTHBAIUs
MIEPEKUCHOTO OKHCIeHUs TUnuaoB [3]. dakTuuecku
peds uzaer o6 octpoii haze MmanudecTanuu UMMYHO-
BOCTIAIUTENTFHOTO MPOIIecca Ha 3Tare JOKITHHUYECKOTO
pasButus naroiorun. K 14-m cyTkam mposBisioTcs
KIMHAYECKUE MpU3HaKu DAD, MPOUCXOIUT KaK OBl
“BU3yanu3alus’ MpeACyECTBYIOUIUX U3MEHEHUH B
OpraHu3Me.

@®akT 3aBUCUMOCTH KIMHUKO-HEBPOJIOTHYECKOTO
cTaTyca >KUBOTHBIX, KOTOpsIM BBoAuiIu DHK, oT Tna
TPaHCIUIaHTATa M CPOKA €0 BBEICHUS ITOATBEPIKIaeT-
Csl U U3MEHEHHMEM IoKa3aTeJed COCTOSHUS UX
HMMYHOKOMIIETEHTHOU cdepsl. Ilpu n3yueHun
(EHOTUNTMYECKUX XapPaKTePUCTUK T-IMMQPONHTOB
CEJIe3eHKH 0TMeUeHO, YTo npu npumeHernn JHK Ha
7-e cyTkH pa3BuTHs DAD cTaOuiIbHass HOPMaIU3aIUs
HNPU xak wHTErpadbHOTO IMOKa3aTessl CyOImomyis-
LIMOHHOTO COCTaBa KJIETOK CeJIe3eHKH Halmromanach
TOJIBKO B TPYIINE C BBEICHHEM KPHOKOHCEPBHUPO-
BaHHOTO Marepuaia (Tabi.1). BaxxHo, 4To KOHIIEHTpa-
nus CD4"u CD8" -knetok (T, T, cOOTBETCTBEHHO)
nocie Beegennss KOHK makcumanbHo npubiikanach
K KOHTpOJIbHBIM NToKa3arensM. [Ipu BBenennn kOHK
Ha 14-e cyrku konuenrpauus T u T HOpmanuzo-
Bajach yxe Ha 21-e cyTku DAD, To €CTh 3HAUUTEIBHO
osicTpee, uem npu BBeaennn HOHK, xoras PU B
o0oux cirydasx 011 mpumMepHo oguHakoBeIM (0,91 n
0,93 coorBeTcTBeHHO). Kpome TOTO, O KOHITA
HaOJIOIeHN Y )KUBOTHBIX, KOTOPBIM BBOAMIN KOHK,
coneprkanue 0benx cyonomyssnuii T-KiaeTok ObUTo Ha
CTAOMIFHOM U OJIN3KOM K KOHTPOJTIO YPOBHE.

Benymas ponb B o0ecrneueHUN MEXaHU3MOB
PE3UCTEHTHOCTH OpPraHU3Ma OTBOIUTCS KIJIETKaM ¢
kuiiepHoi akTuBHOCTHIO (EK-kneTok). OHu e MoryT
y4acTBOBATh U B peaIM3allii Ay TONMMYHHBIX pEaKIUi
[23]. AKTUBHOCTb 3THX KJIETOK CITYCTSI HEJIENIO MOCIIe
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BeeneHne OHK Ha 7-e cyTkn JAD
ENCs introduction to the 7™ day of EAE
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Puc. 3. JluHamMuKa U3MEHEHUS CTENEHHU TsHKeCTH DAD 10
1 [OCJIC BBEJACHHS SMOPHUOHAIBLHOIO MaTeprara.

—DAD; @ -xDHK; A—udHK; O - cOHK.
Fig. 3. Dynamics of the change in EAE severity before
and after introduction of embryonic material.

—EAE; @ - cENC; A-nENC; O—-sENC.

The fact of dependency of clinical and neurological
status of animals treated with ENCs on the transplant
type and the term of its introduction is confirmed with
the change in the indices of state of their immune
competent sphere as well. When studying the
phenotypic characteristics of spleen T-lymphocytes
there was noted, that when applying ENCs to the 7"
day of EAE development the stable normalization of
IRI as an integral index of subpopulational composition
of spleen cells was observed only in the group with
introduced cryopreserved material (Table 1). It is
important that the concentration of CD4" and CD8"-
cells (Thelp, Tsuppr, correspondingly) after introduction
of cENCs maximally approached to the control indices.
When introducing cENCs to the 14™ day the
concentration of T, ~and T~ normalized even to
the 21% day of EAE, i.e. much more rapid than at
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MPOBENCHUS Tepanuu Ha 7-¢ cyTku (cMm. puc. 1)
HECKOJIBKO CHI)KQJIACh B CPABHEHUU C aKTUBHOCTHIO
KJIETOK Y )KUBOTHBIX C MATOJOTUEHN, BHE 3aBUCUMOCTH
OT BUJA TPaHCILIaHTaTa, a B OCTaJbHbIE CPOKU
OTMEUYEHO JaKe €€ MOBBILIeHUE. BaxkHO Takxke, 4TO
xapakTtep usMeHeHus aktusHoct EK, ocobenno npu
BBeaeHun DOHK Ha 7-e cyTku, He KOppeaupoBal co
CTEIEHbI0 U3MEHEHUS KJIMHUKO-HEBPOJIOTUYECKOTO
cTaryca KpbIC, XOTS 3TOT ITOKa3aTelh B HAMOOIBIIICH
CTETICHU U3MEHSIJICS B CTOPOHY HOPMAJTEHBIX BETHIHH
(14-e, 21-e cytku) npu BBenenun kOHK. He
HCKIIFOUYEHO, YTO BBICOKUH ypOBEHb akTUBHOCTH EK
Ha 21-, 28- u 35-e CyTKM MOXKET OTpakaTh ajarra-
[IMOHHO-KOMITEHCATOpHBIe MeXaHu3MbI VIC B yCII0BHSAX
HEKOPPETUPOBAHHOTO PAa3BUTUS XPOHUUYECKOTO
HMMYHOBOCTIAJIUTENBHOIO MPOIIECCa.

BwmecTte ¢ Tem BhIpakeHHOE CHIXKEHHE aKTUBHOC-
tu EK mpocnexuBanoch npy BBEAEHUU HATUBHOTO WU
KPUOKOHCEPBUPOBAHHOTO MaTepuana Ha 14-e CyTku
narosioru# (cM. puc. 1). [loxoxe, 4T0 aKTUBHOCTB STHX
KJIETOK comoaunHeHa GpyHkiuu T-cympeccopos,
KOHIICHTPAIUs KOTOPBHIX 3HAYUTEIHLHO BBIIIE TPHU
BBeaeHnu DHK Ha 14-e cytku, uem Ha 7-¢. [lonTBep-
)KIaeT 370 TOT (axt, uro npu BBemeHnn cOHK Ha
14-e cytku aktuBHOCTH EK OBlTa MakcMManbHOHN K
35-m cytkam, korma MIPY Obul 3HAYUTEIBHO BBIIIE
KOHTPOJILHOTO YPOBHSI, MIOMYEPKHUBAs MPeodiaanme
conepxanus T-xenmnepos.

N3menenue xonuuectBa MUK nocne BBenenus
Bcex BunoB DHK Ha 7-e cyTku (cM. puc.2) umesno
BOJTHOOOPA3HBINM XapaKTep C Pa3InyHON CTENEHBIO
OTKJIOHEHHMSI OT YPOBHS 340pOBOro opranusma. [lpu
BBeAeHUH ux Ha 14-e cytku Bausinue KOHK nu 1OHK
Ha conepkanre MLIMK OpuT0 CXOMHBIM, TTPUOTIKAS
3TOT MOKa3aTelb K HOpMe yXe Ha 21-e cyTku u
o0ecrieunBas €ro Ha ypoBHE KOHTPOJIS JIO KOHIIA CPOKa
HaOmroneHus. BoaMoxHO, B 3TOM citydae 3QdeKT Obut
00YCJIOBJICH YCHJICHUEM aKTUBHOCTHU KiieTok MDC, o
49eM CBHJICTEIBCTBYIOT NaHHBIC, NTPEACTABICHHBIC B
Tabmn.2.

UYepes Henemo mociie BBEICHUS KUBOTHBIM Kak
HaTHBHOTO, TaK U KPHOKOHCEPBUPOBAHHOIO MaTepuaa
obmee uncio kinetok III1 HopmanuzoBamocr B
OTIUYHE OT YKUBOTHBIX, KOTOPHIM €T0 HE BBOJIMIHU
(tabn. 2). OmHAaKO OTHOCHUTEIBHO CTaOWIIBHO
KOpperupoBai d3TOT MOKa3aTedb A0 KOHIIAa CpOKa
HaOJIONIEHSI TOJTFKO KPHOKOHCEPBUPOBAHHBIN MaTepy-
an. Uatepecno, uro xonmdyectBo AKIIII B paccmar-
pHUBaeMol TPYIIE OCTaBAIOCH JOCTOBEPHO BHIIIE
KOHTPOJIbHBIX 3HAUYE€HUH BIUIOTH 710 28-X cyTOK. B TO
e BpeMs BBeeHue 00oux BuaoB DHK Ha 14-¢ cyTku
o0ecreunBao IOITOCPOYHY IO KOPPEKIIHIO IToKa3are-
ns konnyectBa kierok I, mpuyem u komu4ecTBO
AKIIIT BoccTanaBnuBanoCk 40 KOHTPOJIBHOTO YPOBHS
3HaYMTENTbHO ObIcTpee. M3mMeHenue nokazarens OU
npu BBeaeHnn OHK Ha 7-e cyTkm HOCHUIO SIBHO
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nENCs introduction, though IRI in both cases was
approximately the same (0.91 and 0.93, correspon-
dingly). In addition, to the end of observation term in
animals which were treated with cENCs, the content
of both subpopulations of T-cells was at the stable and
close to the control level.

The leading role in providing the mechanisms of an
organism resistance is given to the cells with killer
activity (NK cells). They as well can participate in
realization of autoimmune reactions [23]. The activity
of these cells in a week after therapy performing (see
Fig. 1) slightly reduced in comparison with the one of
animals with pathology, not depending on the type of
transplant, and in other terms even its rise was found.

It is important as well that the change character,
especially when introducing ENCs to the 7™ day, did
not correlated with the degree of the change in clinical-
neurological status of rats, though this index greatly
changed towards the normal values (14%, 21 days)
when introducing cENCs. It is not excluded that a
high level of NK activity to the 21, 28" and 35" days
can reflect adaptation and compensatory mechanisms
of IS under conditions of non-corrected development
of chronic immune inflammatory process.

Along with this the manifested reduction of NK
activity was traced when introducing native or
cryopreserved material to the 14" day of pathology
(see Fig. 1). It looks like that the activity of these cells
is co-subjected to the function of T-suppressors, the
concentration of which is significantly higher at the
introduction of ENCs to the 14™ day, than to the 7th
day. It is confirmed by the fact that when introducing
the SENCs to the 14" day the activity of NK was
maximum to the 35" day, when IRI was considerably
higher than the control level, emphasizing the
predominance of T-helpers’ content.

The change in the fCIC amount after introduction
of all the types of ENCs to the 7" day (see Fig. 2) had
a wave-like character with a various degree of deviation
from the level of healthy organism. When introducing
them to the 14™ day the effect of ENCs and ENCs
on the content of fCIC was the similar, approaching
this index to the norm even to the 21* day and providing
it at the control level up to the end of observation term.

The effect was likely stipulated by the strengthening
of'the activity of MPhS cells, that was confirmed with
the data presented in Table 2.

In a week after introduction to the animals of both
native and cryopreserved material, the total number
of PC cells normalized in contrast to non-treated
animals (Table 2). However just cryopreserved
material corrected this index in almost stable way up
to the end of observation term. It is interesting that the
number of PCACs in the group under consideration
remained statistically higher than control values up to
the 28™ day. At the same time the introduction of both
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BBIPKEHHBIN BOTHOOOPA3HBIN XapakTep, TOrAa Kak
Takas ke 0CoOeHHOCTh sl n3MeHenus OU Owina
ormedeHa npu BBeaeHuu kOHK. [IpunnunuansHo
MHOHM XapakTep MMella TWHAMUKAa U3MEHEHHS 3THX
MOoKa3aTelsied B rpyNIax Ipy TPAHCIUIAHTALUH KIIETOK
Ha 14-e cyrku. Ecnu ®U npu BBenenun HOHK
OCTaBaJICs HA YPOBHE BBIIIE KOHTPOJIS 10 KOHIIA CPOKA
HaOmroneHus, To mocie TpaHcmiantanun KOHK
[OKa3aTelb IOCTENeHHO CHIDKAJICS A0 YPOBHS B JBa
pa3a MEHbBIIE KOHTPOJIBLHOTO K 35-M CyTKaM.
[MonoOnas kapTuHa HabrOanack U npu orenke O,
TO €CTh WHTETpaNbHasi (aronurapHas aKTUBHOCTb
xierok 111 y perunuentoB kOHK Opu1a Ha mpoTs-
KEHHH 3-X HeeJb MOCIIe Havyasia JISUEHUS HIKE, 9eM
y peuunuentoB HOHK. Bmecte ¢ TeM u3zBectHo, 4yTO
WNJI-1 npoxyunpyemslii akTHBUPOBAHHBIMU KJIETKAMHU
M®C, axtuBupyet cyOnomymsuuio T-xenmnepos [24].
B takom ciydae MuHUMH3aIUs (QYHKIMOHAIBHOTO
coctosiHus KieTok M®C nocne TpaHCIIaHTAUU
IHK B ycoBusx passutust A 10/KHA COTPOBOK-
JIATHCS TPe0OIIaJaHueM MPOTUBOTIOIOKHOM T-xemmepam
cybonomynsiiuu T-cympeccopoB, 4TO U HaAXOOHUT
noaTeepxaeHue npu onenke MPU (cm. Tabn.l).
CrnenoBatelbHO, GYHKIIMOHAIBHO n3MeHeHHbIe DHK
[IOCJIe KPUOKOHCEPBUPOBAHUSA MOTYT IIPOLYIIPOBATh
WHbIE, YeM HaTHBHBIC KJIETKU, TPO(UITb U KOJTHYECTBO
PEryIsaTOPHBIX LIUTOKMHOB U MO-UHOMY OTBEYaTh HA
“3ampoc cUTyalluu” O HEOOXOIUMOCTH KOPPEKIIHH
COCTOSIHUSA opraHusMa, B yactHocTH ero MC. Otor
¢bakT moguepKUBaeT, YTO B peaju3alHuu Tepa-
neTuueckoro 3¢ppexra IHK momxnoe mecTo
3aHMMAaIOT MEXaHU3MBbI Koppekuuu coctosaus MOC,
a pa3jau4YHas CTENEHb €€ MPOSBICHUS HAaXOOWUTCA B
COOTBETCTBHH C JaHHBIMH [ 13], KOTOpbIe CBUAETEND-
CTBYIOT, YTO JKCIPECCHUS MOJIEKYyJ aAre3nu u
(hyHKITMOHATLHBIN TOTeHITHAT Ki1eTOK M®DC neficTBu-
TEJIBHO CYIIECTBEHHO HU3MEHSIOTCS B YCIOBHAX
npeopMaIiy IIUTOKUHOBOTO PO(WIISt OpraHnu3Ma.

BbiBOADI

[lonyueHHBlE pE3yABTATHl JEMOHCTPUPYIOT
JKCIIEPUMEHTAIbHO 00OCHOBAaHHYIO BO3MOXHOCTb
npumenenna HOHK u kKOHK ans nedenus neiipone-
reHepaTHUBHBIX 3a00JICBaHUI ay TOUMMYHHOW NPUPOIBI
B BuJe DAD. /luHaMuueckoe pa3BUTHE UMMYHO-
BOCITAIMTEIFHOW peakiuu, B ToM umuciie u A3,
ABIISIETCS KACKAJHBIM MPOIIECCOM, Ha KaXKJIOM 3Tarie
KOTOPOTO MEHSIOTCS MHOTHE TTapaMeTphl COCTOSHUS
MMMYHHOKOMITETEHTHO! c(epsl, BKIIOUas CO37aBae-
MBIH ee cyOcTpaTaMu ITUTOKHMHOBBIA Tpoduis [3].
OueBnnaHO, 4TO Ha 7-€ U 14-e cyTku pa3Butus DAD
3TOT mpoduns pasiauueH. He BBI3BIBaeT Takke
COMHEHHS, YTO BBOAMMBIC HAMH (YHKLHOHAIHHO
aktuBHbIe DHK camu mpoayMpyroT MIMPOKUI CLIEKTP
LUTOKHUHOB, & TPAHCIIAHTATHl MPEACTABIISIIOT OO0
MOIIHbIE HUMMYHOMOIYJSTOPHI [5, 11]. U3BecTHO, uTO
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types of ENCs to the 14" day provided a long-term
correction of the index of PC cells” amount, and in this
case the number of PCACs recovered up to the control
level much more rapidly. The change in Phl parameter
when introducing ENCs to the 7" day had an evident
wave-like character, meanwhile the same peculiarity
for the Phl change was noted when introducing cENCs.
Absolutely another character was inherent to the
dynamics of the change in these indices in the groups
after cell transplantation to the 14™ day. If PhI under
nENCs introduction was kept at the level higher than
the control up to the end of observation term, then
after transplantation of cENCs the parameter gradually
decreased down to the level twice less than the control
to the 35™ day. Similar picture was observed during
the estimation of PhN, i.e. during 3 weeks after the
treatment start an integral phagocyte activity of PC
cells in recipients of cENCs was lower, than in
recipients of nENCs. In addition it is known that IL-1
produced by MPhS activated cells activates the
subpopulation of T-helpers [24]. In such a case the
minimization of functional state of MPhS after
transplantation with cENCs under conditions of the
EAE development should be accompanied with
opposite to T-helpers of T-suppressors subpopulation,
that is confirmed by IRI evaluation (see Table 1).
Therefore the functionally altered ENCs after
cryopreservation can produce different from the native
cells number of regulatory cytokines and in a different
way respond to the “situation request” about necessary
corrections of an organism state, in particular its IS.
This fact emphasizes that in realization of therapeutic
effect of ENCs the proper place is taken by the
mechanisms of the correction of MPhS state and
various degree of its manifestation is in accordance
with the data [13], testifying to the real change in the
expression of adhesion molecules and functional
potential of MPhS cells under conditions of pre-
formation of an organism cytokine profile.

Conclusions

The obtained results demonstrate the experimen-
tally stipulated opportunity to apply nENCs and cENCs
the to treat neurodegenerative diseases of autoimmune
origin as EAE. Dynamic development of immune
inflammatory reaction, including AIDs, is the cascade
process, at each stage of which lots of parameters of
immune competent sphere change, including cytokine
profile, created by its substrates [3]. It is evident, that
to the 7" and 14" days of EAE development this profile
is different. There is no doubt as well, that introduced
by us functionally active ENCs themselves produce a
wide spectrum of cytokines and the transplants are
represented as powerful immune modulators [5, 11].
It is known that the same cytokine is potentially capable
of manifesting opposite activity from stimulation to
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OIMH ¥ TOT K€ NUTOKHH MOTEHIHAIBFHO CIOCOO0EH
MIPOSIBIISTH OMIO3UTHYIO aKTUBHOCTB OT CTUMYIIALIAN
710 MHTHOMINHU B 3aBUCHMOCTH OT CTETICHU U Xapak-
Tepa aHTUTreHHOW Harpys3ku Ha MC, a takxe ¢a3bl
pa3BUTHUS UMMYHHOTO OTBeTa [5]. Apyrumu cioBamu,
MPOSBJIICHUE Pa3HOM CTENEHHM aKTUBHOCTH TPaHC-
mnantara OHK moxer ompenensitecsa ¢dasoi
Pa3BUTHS MYMMYHOBOCTIAJIUTENBHOM pEaKkIiy, KOTOpas
Ha 14-e cyTku OyleT uMeTh Oojiee OJarompUsATHBIN
pouIk A1 MPOBeIeHNS TOJ0OHOTO PO/Ia TEPAIIHH.
Hanmune nmo3utnuBHOTO 3¢ (heKTa KPHOKOHCEPBHUPO-
BanHbIX DHK kak Ha 7-e, Tak u 14-e cyTKH pa3BUTHA
DAD MOXET CBHIETEIHCTBOBATH, BO-TIEPBHIX, O
CEIIEKTHUBHOM BO3JICHCTBUU (aKTOPOB KPHOKOH-
cepsupoBanus Ha DHK u cooTBeTCTBEHHO CHEKTp
MPOAYLUPYEMBIX UMH PETYISTOPHBIX MEAUATOPOB, H,
BO-BTOPBIX, 0 MOJU(HUKAIIMY aHTUTEHHOTO CIIEKTPa 1
“MMYyHOreHHbIX cBoiicTB OHK mocne nukina 3amopa-
KUBAHUSA-OTOTPEBA, YTO OTKPHIBAET HOBBIE BO3ZMOXK-
HOCTU KPHOOMOJIOTHH B YNPABICHUH UCXOIHBIMH
CBOWCTBaMH HCITOJIb3yEeMbIX TKAaHEBBIX OMOJIOTHUECKH
aKTUBHBIX cyOcTaHImii. Kpome Toro, Bpemst BBEI€HUS
TpaHCIJIaHTaTa OKa3bIBAa€T PEMIAIOIIyI0 pOJIb B
ycnexe npooaumon tepamn JHK.
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inhibition depending on the degree and character of
antigen loading to IS, as well as the development phase
of immune response [5]. By other words, the
manifestation of various degree of the activity of ENCs
transplant can be determined by the phase of the
development of immune inflammatory reaction, which
to the 14™ day will have more favourable profile for
carrying-out the similar therapy. The presence of
positive effect of cryopreserved ENCs both to the 7%
and 14" day of EAE development can testify, first of
all, to a selective effect of cryopreservation factors
on ENCs and, correspondingly, the spectrum of
produced by them regulatory mediators, and, secondly,
about the modification of antigen spectrum and
immunogenic properties of ENCs after the cycle of
freeze-thawing, that opens new prospects in
cryobiology in controlling the initial properties of used
tissue biologically active substances. In addition, the
time of transplant introduction plays a decisive role in
the success of ENCs therapy being performed.
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