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Effect of Sandimmun on Immune Response Development
in Mice after Intraperitoneal and Intracerebral Introduction
of Allogeneic Fetal Neural Cells

Meroto nanoi po6oTu OyIio MOPIBHIHHS IMYHHOT BiZIIIOBiIi y MHIIEH IPU BHYTPILIHBOOYSPEBUHHOMY Ta BHYTPIIIHBOMO3KOBOMY
BBeJIeHHI (eTanbHUX HelpanpHux KiituH-npekypcopiB (HKIT) (E13-15), a Takox BU3HAYESHHS MOXKIIMBOCTI IPUTHIYEHHS BUKINKAHOT
iMmyHHoT1 BignoBiai. Knitunni cycnensii ¢peransuux HKII Bix mumueii-noHopis CBA BBoamIM BHYTPILIHBOOUEPEBHHHO a00 BHYT-
PilHBOMO3KOBO MuIaM-perumienTaM C57BL/6 (1x10° kiniTuH Ha TBapuHY). YacTHHI TBAPHH MPOBOAMIIH iIMyHOCYTIpecito «CaHTIiMyHOM)
(unknocnopuH A Jyisi mapeHTepaibHOro BBeAeHHs) y Kinbkocti 100 Mk Ha TBapuny Ha 0-, 3-, 6-y noOy. KoHtposem ciyrysainu
IHTaKTHI TBapuHHU. J[0CIIPKEHHS QJI0IMYHHHX Ta aHTUTeHCIIeNNpIYHUX peakuiil npoBouy uepes 6, 12, 18 Ta 37 1i6 micis BBeAeHHS
wiitiH. CHucTeMHe (BHYTpilIHboOUepeBuHHE) BBeAeHH: (eTanprnx HKIT Bukinkaio OUTbi BUpa3Hy KIITHHHY i TyMOPaIbHY aTOIMyHHY
BIZINTOBI b MOPIBHSHO 3 JIOKAIBHUM (BHYTPIIIHHOMO3KOBUM). KITiTHHHI aJ01MTOTOKCHYHI iIMYHHI peakuii qocsirany miky Ha 6—12-y
100y miciist iMyHi3awii 3 MOAAIBIINM TOCTYOBUM 3HM)KEHHM 110 37-1 no6u. [Ipu3nauenns « CaHaiMyHy» 3MEHIIIYBAJIO 11i TPOSIBU IPH
BHYTPIIIHBOOYEPEBUHHOMY BBEJICHHI KIIITHH BXKe 3 12-1 100M i CyTTE€BO He BIUIMBAJIO HAa JaHUIl MOKA3HUK Y TBAPHH 3 BHYTPIIIHbO-
MO3KOBUM BBEJICHHSM. [ yMOpasbHi aTOLIUTOTOKCHYHI IMYHHI peakiil Npu BHYTpPILIHbOOYEPEBUHHOMY BBeeHHI (eranpHux HKIT
Jocsirad Makcumymy Ha 12—18-y no0y i 3HmxyBanuck 3 18-1 mo 37-y noOy nocnmimkeHnHs. PiBeHb aJOlUTOTOKCHYHUX aHTHUTILN
3HW)KYBABCs 10 HOpMH i BruinBoM «CanaiMyHy» 10 37-1 1o6u. Y TBapuH i3 BHYTPILIHBOMO3KOBHMM BBEICHHSIM KJIITHH PiBEHb
I'yMOPAJIbHHUX aTOLUTOTOKCHYHUX IMyHHHX peaKiiii 3MeHIIyBaBcs 3 18-1 1001 i CyTTEBO He 3MiHIOBABCsI 32 yMOB BILIMBY «CaHIIMyHY».
[Ticnst cucremuoro BeeneHus ¢peranpaux HKII 3adikcoBano miaBUIieHNH piBEHb aHTUTIN 10 OCHOBHOTO Oinka mieniny (ObM) (18-a
no6a) ta S-100 (37-a 106a). Y TBapuH i3 BHYTPIIIHEOMO3KOBUM BBeneHHIM (petanpaux HKII po3uBanace 6inbiin 3Ha4Ha crienngiuHa
iMyHHa BiANOBigb Ha MapKepHi aHTUreHu KiIiTHH HepBoBoi cuctemu (OBM i NSE), sixa HapomyBanace 1o 37-1 noou. Kopexuis
«CaH1iMyHOMY J103BOJIsIE 3HU3UTH Ha 37-y 100y piBeHb HEHPOAyTOAHTHUTII 10 HOPMHU.

Kniouogi cnosa: anorenni ¢peranpHi HelfipaibHi IPEKypcopy, BHY TPILIHEOOYSPEBUHHE BBE/ICHHS, BHY TPIIITHHOMO3KOBE BBE/ICHHS,
AITONUTOTOKCHYHI PEaKIliil, aHTHTINIA 10 Helpocnenudiuaux 0inkis, «CaHIiMyHY.

Lenbto nanHo paboThI OBIJIO CpaBHEHHE UMMYHHOTO OTBETA Y MbIILEH NPU BHYTPUOPIOIIMHHOM M BHYTPUMO3TOBOM BBEICHUH
(deTanbHBIX HelipanbHbIX KieTok-npexypcopoB (HKIT) (E13-15), a takxke onpezneseHHe BO3MOXXHOCTH YIHETCHHUsS! BBI3BAaHHOTO
uMMyHHOro oTBeta. Kiterounsie cycrnensuu deransusix HKIT ot mbieii-noHopos CBA BBomuIM BHY TPUOPIOIIMHHO WM BHY TPUMO3IOBO
mbinram-perunuertam C57BL/6 (1x10° kieTok Ha )KUBOTHOE). YacTH KMBOTHBIX MPOBOIMIM HMMYHOCYTpecchio «CaHAnMMYHOM»
(unkinocnopuH A Juisi mapeHTepajabHOro BBeAeHus) B konuuecTBe 100 Mkr Ha xuBoTHOe Ha 0-, 3-, 6-¢ cyTku. KoHTposiem Obuin
MHTaKTHBIC XXMBOTHBIE. VccliefoBaHNe aJUIOMMMYHHBIX H @aHTUTCHCIEUU(PUISCKUX peaKkLuil TpoBOIHIM Ha 6-, 12-, 18- 1 37-¢ cyTkH
nocJe BBeneHus kinetok. CucreMHuoe (BHyTpuoOprommuHoe) BBeaeHue dperanpabix HKII BbI3pIBao 60s1ee BhIpaKeHHBIN KJICTOUHBIN U
I'yMOpaJIbHBIN aJUIOMMMYHHBIH OTBET 10 CPAaBHEHHIO C JIOKAJIBHBIM (BHYTPUMO3roBbIM). KileTouHbIe ayyIoUTOTOKCHYECKHE IMMYHHbBIE
peaKuuu T0CTUTAIIH MUKA Ha 6—12-€ CyTKH MOCiie UMMYHHU3AIMH C JATLHEHIITUM MOCTETICHHBIM CHIDKEHHEM K 37-M cyTkaM. HazHaueHue
«CanguMMyHa» CHMXKAJIO 3TH IPOSBJICHUS IPU BHYTPUOPIOLIMHHOM BBEJCHMHU KJIETOK C 12-X CYTOK, CYyIIECTBEHHO HE BIMAA Ha
JAaHHBIH 1OKa3aTellb y )KUBOTHBIX C BHYTPUMO3TOBBIM BBeJIeHHEM. | 'yMOpasbHble aJUIOIUTOTOKCHYECKHE HMMYHHBIE PEaKLUU IpU
BHyTpHOpIomnHHOM BBesieHnH peranbubix HKII nocturanu makcumyma Ha 12—18-e cyTku u cHmxanuch ¢ 18-x mo 37-e cyTku ucciie-
JIOBaHUs. YPOBEHb AJUIOLIMTOTOKCUYECKUX aHTUTEI CHUXKAJICSA K HOpMe 1oJ1 BIUsAHUEeM « CaHAUMMYHa» K 37-M CyTKaM. Y *KHBOTHBIX C
BHYTPHMO3I'OBBIM BBEICHUEM KJIETOK YPOBEHb I'yMOPAJIbHBIX aNIOLUTOTOKCUYECKNX UMMYHHBIX peakuuil cHbKancs ¢ 18-x cyT u
CYILIECTBEHHO HE M3MEHsUICS 1o BiusiHueM «CanaummyHay. [Tocie ciuctemuoro BeeaeHus ¢peranpubix HKIT 3adukcrpoBaH MOBbIIICHHBIN
YpOBEHb aHTUTEN K OCHOBHOMY Oenky muenuHa (ObM) (18-e cytku) u S-100 (37-e cyTku). Y >KUBOTHBIX C BHYTPUMO3TOBBIM
BBegeHneM ¢eranpHbix HKIT pa3BuBaics 6osee 3HaunMBlii crieruprIeckuii IMMYHHBIN OTBET Ha MapKEpHbIC aHTUTCHBI KIIETOK HEPBHOM
cucreMbl (OBM u NSE), Bo3pactas k 37-m cytkam. Koppekuus «CaHANMMYHOM» MO3BOJISET CHU3UTh Ha 37-¢ CYTKH YpPOBEHb
HelpoayTOaHTUTEI K HOpME.

Knrouesvie cnosa: annorenupie (etanpHble HeHpabHbIE IPEKYPCOPBI, BHYTPUOPIOLIMHHOE BBE/ICHNE, BHY TPHMO3IOBOE BBE/ICHHE,
QJUIOLUTOTOKCHYECKHE PEaKLy, aHTHTeNa K Helpocneruduueckum oenkam, « CaHTuMMyH».
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The purpose of the study was to compare immune responces after intraperitoneal and intracerebral introduction of allogeneic fetal
neural progenitor cells (NPCs) (E13-15) and estimate the possibility of suppression of the arised immune response. Fetal NPC
suspensions from donor CBA mice were intraperitoneally or intracerebrally introduced to recipient C57B1/6 mice (1x10° cells per
animal). The part of animals underwent immunosuppression by Sandimmune (cyclosporin A for parenteral administration) in dose of
100 pg per animal on the 0™, 3%, and 6" days. Intact animals served as the control. Alloimmune and antigenspecific responses were
assessed on the 6™, 12, 18" and 37" day after cells introduction. Systemic (intraperitoneal) introduction of fetal NPCs caused more
expressed cellular and humoral immune responses if compared to local (intracerebral) one. The cellular allocytotoxic responses reached
their maximum on the 612" day after immunization and thereafter gradually decreased to the 37" day. Sandimmun decreased these
manifestations in mice with intraperitoneal introduction of the cells starting from the 12" day and did not affect significantly this index
in animals with intracerebral introduction. Humoral allocytotoxic responses in mice with intraperitoneal introduction of fetal NPCs
achieved their maximum on the 12—18" day and thereafter decreased starting from the 18" till the 37" day. The level of allocytotoxic
antibodies decreased down to the norm under the effect of Sandimmun to the 37 day. In mice with intracerebral introduction of the
cells the level of humoral allocytotoxic immune responses decreased starting from the 18" day, and was not significantly changed under
the effect of Sandimmun. Increased levels of antibodies against MBP (18" day) and S-100 (37" day) were found in mice with
intraperitoneal introduction of the fetal NPCs. The mice with intracerebral introduction of foetal NPCs were characterized with more
significant immune response to marker antigens of nervous system (MBP and NSE), increased to the 37" day. Sandimmun administration
reduced the neural antibodies level down to the norm to the 37" day.

Key words: allogeneic fetal neural progenitor cells, intraperitoneal introduction, intracerebral introduction, allocytotoxic responses,

antibodies to neurospecific antigens, Sandimmun.

B octanHi 1ecATHITITTA iIHTEHCUBHO PO3BUBAIOTHCS
KJIITUHHA Ta TKAHUHHA TPAHCIUTAHTAIiS 1 Tepartis, sKi
TPYHTYIOTBCS Ha 3aCTOCYBAaHHI TKaHUH 1 KIITHH eMO-
pioderoraneHTapHOTo KOMILIeKCY. DeTalbHi KITITHHI
1 TKAHUHH MAalOTh OUIBIIY IUIACTHYHICTD Ta IIBUIKICTh
npoutidepaltii, Hixk 3pisii CTPYKTYpH; 31aTHI AudepeH-
LIIOBaTHCh B 3AJIEXKHOCTI BiJl MikpooToueHHs. Oco0-
JAUBOCTI MeTabomi3My (eTanbHUX KIIITHH 3a0e3re-
YyYIOTb iX BUCOKY CTIHKICTb 0 HECHPHUATINBUX (DAKTO-
PiB, 1110 00YMOBIIIOE MOJKIIMBICTD 3aCTOCYBAaHHS K Ha-
THUBHUX, TaK 1 KpIOKOHCEPBOBaHMX (heTaTbHUX KIITHH.

Kniniyni mpoToKoaH KIITHHHOI TpaHCIUIaHTAaLlii Ha
CHOTOIHI CTBOPEHI ITPH IIUPOKOMY CIIEKTPi 3aXBOPIO-
BaHb 1 3BUYAIHO BIATBOPIOIOTH CTPATETiI0 KIITUHHOTO
3aMIIIEHHS, a TAKOXX 3a0€e3MeYeHHsT POCTOBUMH (PaKTO-
pami [9]. YenimHicTh TpaHCIIIaHTAalli ] HeWpaIbHUX CTOB-
6yposux kmitiH (HCK) Ta HefiparsHUX KITITHH-TIPEKYp-
copiB (HKII) ms 3amimeHsst BTpadeHnx abo mopyiie-
nux ¢yskuiit [IHC Bu3Ha9aeThCs TpUBAINM BH)KUBAH-
HSIM IIepecaPKEHUX KIITHH, IHTErpawLi€io 3 CHCTEMOIO
PELUITIENTA, a TAKOX BiZICY THICTIO iIMyHOOOYMOBIEHHX
yckiaaHeHb. yH1aMeHTanbHUMH eKCIIEPUMEHTaIb-
HUMU JIOCIT JDKEHHSMH [TOKA3aHO, 1110 KPIOKOHCEPBOBaHi
(heTanbHI HEPBOBI KIIITHHH JJEMOHCTPYIOTh O1IIBII 3HA-
YYIIUN TeparieBTHYHAN e()eKT, 8 TAKOXK OLITBII BUpasKe-
Hi IMyHOMOJIYIFOIOYi BJIaCTUBOCTI, HIXK HATHBHI (e-
TaJIbHI HEPBOBI KIIITHHH, TIPH 3aCTOCYBaHHI y JIIKyBaHHI
3aXBOPIOBaHb HEPBOBOI cuctemu [1-3].

[poTe muTaHHs PO MOMKITMBY 37aTHICTh AJIOTEHHUX
HCK rta HKII BukinukaTv iMyHHY aKTHBAIIIO Y Bia-
JICHOMY TIEPiOJi MiCJis TPAHCILIAHTALlIl 3aJIUIIAEThCS
JI0 KiHIIS He BUpileHnM. JlaHi 111010 iMyHOT€HHHUX BIIac-
tuBocteir HCK in vivo € HeoTHO3HAUHUMH, TUCKY Ciii-
HUM 3JTUILIAETHCS TUTAHHS PO EKCIPECio aHTUTEHIB
ricrocymicaocti HCK Ta HKII. IcHytoTh cBigueHHS
toro, o HCK mronuau po3mi3Har0ThCs i BUKITHKAIOTh
iIMyHHY BITIOBib B allo- i KCEHOTEHHUX CHUCTEMax
ex vivo, ToOTO PiBeHb iX IMyHOJIOT1YHOTO MOTEHITIaTy
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Recent decades are characterized with a rapid de-
velopment of cell and tissue transplantation as well as
the therapy based on the application of tissues and
cells of embryo-feto-placental complex. Fetal cells and
tissues are more flexible and proliferate faster than
mature structures, and are able to differentiate de-
pending on microenvironment. Fetal cell metabolism
features provide their high resistance to adverse factors
that facilitates the possibility to apply either native or
cryopreserved fetal cells.

Clinical protocols of cell transplantation are present-
ly available for a wide range of diseases and usually
utilize the strategy of cell replacement, and supply of
growth factors [9]. Successful transplantation of neural
stem cells (NSCs) and neural precursor cells (NPCs)
for the replacement of lost or impaired functions of
CNS is possible due to long-term survival of transplanted
cells, their integration with the recipient organism, and
lack of immune complications. The fundamental experi-
mental studies have shown that cryopreserved fetal
nerve cells showed a significant therapeutic effect, as
well as more pronounced immunomodulatory proper-
ties comparing to a native fetal nerve cells, when using
them in the treatment of nervous system impairments
[1-3].

However, the question about the possible ability of
allogeneic NSCs and NPCs induce immune activation
in remote period after transplantation has remained to
be fully resolved. Data on the immunogenic properties
of NSCs in vivo are controversial, as well as the ques-
tion about expression of histocompatibility antigens on
NSCs and NPCs. There is an evidence that human
NSCs are recognized and provoke immune response
in allo- and xenogeneic systems ex vivo, i. e. the level
of their immunological capacity is sufficient to activate
recipient peripheral lymphocytes [22, 33, 34].

Various approaches are applied for suppression of
immune responses in transplantation. e. g. administra-

problems
of cryobiology

Vol. 22, 2012, Ne4



€ IOCTaTHIM JJIs aKTHBAIlii epuepruIHUX JIiIM(OIUTIB
pertumiienTa [22, 33, 34].

J7nst npurHiYeHHs IMyHHUX peakLiii Ipy TpaHCIUIaH-
Tawii 3aCTOCOBYIOTh Pi3HI MAXOAM: TPU3HAYEHHS IMyHO-
CYNPECHBHUX MpenapaTiB, MOAETIOBAHH IMyHOJIOT14-
HOI TOJIEPAaHTHOCTI y PELMITIEHTA, 3aCTOCYBAHHS IS
TpaHcmanTauii reHetnyno MonudikoBannx HCK. 3ok-
pema, 3a IOTIOMOT OO IMyHOTICTOXIMIYHUX JOCIIIKEHb
rokasaso, o npu BeeAeHHi HCK minii ¢17.2 y Mmo30k
IIypiB 3 O3HAKAMH MOJIETbOBAHOTO MAPKiHCOHI3MY pO3-
BHBaJIach KJIITHHHA Ta TYMOpaJibHa IMyHHA BiATIOBi b,
PpiBEHB K01 3HAYHO 3MEHIITYBaBCS ITPH TPAHCIUIAHTAIII]
HCK, tpanc}ikoBaHHNX I€HOM IMYHOCYNPECHBHOTO
mutokina IL-10 [34]. Krystkowiak P. Ta cniBaBTopH
[26] HaBeny pe3ybTaT! 3aCTOCYBAaHHS TPAHCILIAHTALIT
(beTanbHIX HEHPOTKAHUH y NALIIEHTIB 3 XBOPOOOIO XaH-
TiHrTOHA: y 4 3 13 XBOpUX JiarHOCTOBaHO O3HAKH aJI0-
iMyHi3anii 6e3 BiITOPrHeHHs TpaHCIUIaHTaTa; y 53 13
OyIu BUSIBIICHI O10J10T14UHI, palioJIOTiyHi Ta KIiHIYHI 03-
HaKW Mpolecy BiATOPTHEHHS. Y TOW K€ 4ac MpoLuec
BiITOPTHEHHS OYyB 3BOPOTHHUM ITPH 3aCTOCYBaHHI iMy-
HOCYIIPECHBHOI Teparlii: akTHBHICTh TPaHCIIAHTaTa
BiIHOBITIOBaNIach yepe3 6 micsmis. 3a nannmu M. Ide-
guchi Ta ciBaBTopiB [22] uepe3 2 Ta 8 THKHIB MiCIHIA
ueripotpancanTanii HKI, orpumannx 3 eMOpioHasb-
HUX CTOBOYpPOBUX KJTITHH MHUILIEH, HABKOJIO LI€T JIISTHKA
criocTepiragach aKyMyJALis MiKpOIrTiadbHUX/MaKpo-
(barajpbHUX KIITHH 1 J1iIM(OIHUTIB, 1110 BiTOOpaXKye po3-
BUTOK iMyHHOI Bignosini B anorpadrax HKII. Ane
TaKHUX 03HAK HE CIIOCTEPIraIy NpH MPU3HAuYeHH1 LUKIIO-
CHOPHHY A: KUIBKICTh HEHPOHIB Ta ACTPOLIUTIB Y aJI0-
rpadTi Oyia BUIIa B iMyHOCYIIPECOBAaHUX MHILEH.

Meroro naHoi poOoTu Oy10 MOPiBHAHHS IMyHHOT BiJl-
MOBiZl y MUIIEH pH BHYTPIITHHOOUEPEBUHHOMY Ta
BHYTPINTHBOMO3KOBOMY BBelleHHI (peTanpaux HKII
(Tepmin recramii 13—15 116), a TakoK BU3HAYCHHS
MOJKJIMBOCTI ITPUTHIYEHHS BUKJIMKAHOT IMyHHOT BiATIO-
Bini. [lns iporo BukopucTany npenapar « CanIiMyH»
(TMKITOCTIOPUH A 715 TapEHTEPATbHOTO BBEICHHS ) —
LUKJIYHAHN TOJIMENTH ] 3 BUPaKEHOIO IMyHOCYIIPECHB-
HOIO JIi€10, SIKUH IPUTHIYY€E PO3BUTOK PEAKIIiH KIIITHH-
Horo Tumy i T-3aexHe yTBOPEHHS aHTHUTLI.

Martepiaan Ta metoaun

Marepianom st gociimxenns oymu: 1) HKIT mu-
mieit CBA 1315 no6wu recrarii; 2) KiiTuHA JT1iMGOBY3ITiB
nopocnux mumeit CBA; 3) kiituan J1iMQoBy3IiB
nopociux Muten-penunientis C57B1/6; 4) cupoBaTka
nepudepruIHOi KPOBi JOPOCIUX MUIICH-PEIIMITIEHTIB
C57Bl/6. Yci poboTH 3 eKCTIEpUMEHTAIBHUME TBApH-
HaMU MPOBOAMIIUCS 3 JOTPUMAaHHSAM 3aKOHY YKpaiHu
«IIpo 3aXKCT TBAPHH Bij KOPCTOKOTO ITOBOIKCHHS,
«EBponenchKoi KOHBEHIIT PO 3aXUCT XpeOETHUX TBa-
PHH, SIKi BAKOPHUCTOBYIOTBCS JUISl eKCIIEPUMEHTAIBHUX
Ta IHIIUX HayKOBUX I[iJI€i», a TAKOXK IIPUHIIMITIB 0i0-
€THKH Ta HOPM 010JI0TI4HOT Oe3MeKH.
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tion of immunosuppressive agents, simulation of immu-
nological tolerance in the recipient, transplantation of
genetically modified NSCs. In particular, immunohisto-
chemical studies have shown that introduction of the
c17.2 line NSCs to the brain of rats with experimental
Parkinson’s disease led to the development of cellular
and humoral immune response, which degree decreased
significantly after the transplantation of NSCs transfec-
ted with immunosuppressive cytokine IL-10 gene [34].
Krystkowiak ef al. [25] presented the results of trans-
plantation of fetal neural tissue in patients with Hunting-
ton’s disease: in 4 of 13 patients they observed the allo-
immunization without graft rejection, in 5 of 13 the bio-
logical, radiological and clinical features of rejection
were found. At the same time, the process of rejection
was reversible if immunosuppressive therapy was ap-
plied: the activity of the transplant recovered after
6 months. According to Ideguchi et al. [22], 2 and 8
weeks post neurotransplantation of NPCs derived from
embryonic stem cells of mice, they observed the accu-
mulation of microglial/macrophage cells and lymphocy-
tes around the transplantation area, which reflected
the development of an immune response in NPC allo-
grafts. However, such signs were not observed if cyc-
losporine A was administered: the number of neurons
and astrocytes in allografts was higher in immune-sup-
pressed mice.

The aim of this study was to compare the immune
responses in mice after intraperitoneal and intracereb-
ral administration of fetal NPCs (gestation term of 13—
15 days), as well as the possibility to suppress the
immune response induced. To do this we applied San-
dimmun (cyclosporin A for parenteral administration),
the cyclic polypeptide with a strong immuno-suppres-
sive effect, which inhibits the development of cell-type
reactions and T-dependent antibody formation.

Materials and methods

As a material for the study served: 1) NPCs of
CBA mice of 13—15 days of gestation; 2) lymph node
cells of adult CBA mice; 3) lymph node cells of adult
recipient C57Bl/6 mice; 4) blood serum of adult reci-
pient C57B1/6 mice. All the manipulations with expe-
rimental animals were conducted in compliance with
the Law of Ukraine ‘On protection of animals from
cruelty’, and the European Convention for the Protec-
tion of Vertebrate Animals Used for Experimental and
Other Scientific Purposes as well as the principles of
bioethics and biosafety regulations.

NPC suspensions were isolated from the mice brain
of 13—15 days of gestation by the method described
previously [4]. Suspensions of lymphocytes were ob-
tained from lymph nodes (n = 6) mice by mechanical
homogenization of lymph node tissue in RPMI medium,
followed by washing and counting of cells with 3%
CH,COOH solution and 0.2% trypan blue solution.
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Cycnensii HKII orpumyBanu 3 Mo3Ky Mutueit 13—
15-1 noOu recraitii 3a METOAMKOIO, OTIMCAHOIO PAHIIIE
[4]. Cycnensii niMmdonunTiB oTpuMyBaiy 3 1iMQoBy3I1iB
(n = 6) MuIIel NMUIIXOM MEXaHIYHOI TOMOTEHi3aIlil
TKaHUHU NiM(OBY31iB y cepenosuii RPMI 3 mogains-
IIMM BiJIMABaHHSAM Ta MiJIPaxXyHKOM KIITUH 3 3%-M
poszunnom CH,COOH ta 0,2%-M po34MHOM TpUMaHo-
BOTO CHHBOTO.

Knitunni cycnensii ¢peransanx HKII Big Mumieit-
noHopiB CBA BBoaniM iH’€KIIHHUM CIIOCOOOM BHYT-
PIIIHBEOOYEPEBUHHO 200 BHYTPIIIHHOMO3KOBO (Y TIPaBy
MIBKYJII0O MO3KY) Mumam-penumniearam C57BL/6 y
KipkocTi 1X10° kiniTHH Ha TBapuHy. BinnosinHo ¢op-
MyBaJld TPYNU TBapuH: 1) BHYTPILIHbOOUYEPEBUHHE
BBeneHHs GeranbHux HKII (7 =42); 2) BHYTpilIHBO-
mo3koBe BBeneHHs (eranpaHux HKII (17 = 42). Koxxna
rpyna Mana niarpyny (n = 18), TBapuHaM K01 IpOBO-
i iMyHocynpecito «CaHaiMyHOM (LMKJIOCTIOPHH A
JUTS TapeHTepalibHOTO BBeaeHHs, «Novartis Pharma
AG», llIBefinapis) y xinpkocti 100 MKT Ha TBapUHY Ha
0-, 3- Ta 6-y 100y. KonTposnem ciryryBanu iHTaKTHi TBa-
punu (7 = 12). Beporo Oymno nocnigkeHo 96 TBapuH.

UYepes 6, 12, 18 ta 37 ai0 micias BBEACHHS KITITHH
MIPOBEICHO TOCITIHKCHHS aJIOIMYHHHUX Ta aHTUTCHCIIC-
uuGiYHUX peakuiil. 3 i€ MeTo BU3HAYAIN LUTO-
TOKCHUYHY aKTUBHICTh IMyHOKOMIIETEHTHUX KJIITHH JIIM-
(hoBy3TIB PEIUTIIEHTIB Ta ITUTOTOKCUIHY aKTUBHICTh
QJI0aHTHUTIJ CTOCOBHO KJIITHH JIiM(OBY3IIiB JIOHOPIB, a
TaKOXK PiBEHb ay TOAHTUTLJI 10 HeHpocnenudiyHuX aH-
TUTEHIB B CHPOBAaTKaX PELMITIEHTIB.

JlocImiKeHHS IIMTOTOKCUYIHOI aKTUBHOCT1 IMYHO-
KOMIIETeHTHHX KJIITHH TipoBoauiiock M T T-komoprmer-
PUYHUM METOOM. B siKoCTi KIiTHH-e(eKTOpiB BUKO-
pucToByBanu JIiM(poUUTH JTiMGOBY3JIiB MUILIEH-peLn-
nienTtiB C57BL/6 exciepiMeHTaIBHIX TPYII, KIITHH-
MitreHeit — miMdormTi 1iMQOBY3ITiB MUIIIEH-TOHOPIB
CBA. CuiBBigHOmIIeHHS e(deKTOp-MillleHb CKIIaIaio
5:1. IUTOTOKCHUYHUI TECT MPOBOAMIM 3 CTAHJAPTHUM
poTokoIoM [ 12]. LIUTOTOKCHYIHICTH BHPaXKaIH ITUTO-
tokcuaHuM iHmekcoMm (L) y BimcoTkax:

-or

11 = 100 (—OFE*“ ©_ x100)%
= _ X
or >

M

ne Ol | — 3HAYEHHs ONTUYHOI IYCTHHH B JIyHKax
edexropu + mimeni; OI', — 3HaY€HHs ONTHYHOI I'yCTUHA
B JIyHKax 3 edexkropamu; OI' — 3HAaY€HHS ONTHYHOI
TYCTHHH B JIyHKaX 3 MIILICHSIMH.

LIUTOTOKCHYHY aKTUBHICTh aIOAHTUTLI TAKOX JOC-
nimkyBann MTT-konopumerpuaynuM Metogom. B
SIKOCTI KIIITUH-MIiIlIeHE BUKOPUCTOBYBAJIU JIIM(OIHTH
nimMdoBy3iB Muiiei-1oH0piB CBA, ski iHKyOyBasu B
MPUCYTHOCTI CHPOBaTOK MuLei-penumiertis C57BL/6
EKCIEPUMEHTAJBHUX TPYI 3 JOAABAHHIM KOMILIE-
MeHTY Mopcbkoi cBuHKH (1:10) 24 rox npu 37°C. Bu-
KOPUCTOBYBaJIM po3BeAeHHA cupoBatok 1:10. 3aBep-
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Cell suspensions of fetal NPCs from donor CBA
mice were injected intraperitoneally or intracerebrally
(into the right brain hemisphere) in recipient C57B1/6
mice in amount of 1x10° cells per animal. According to
the procedures performed the following groups of ani-
mals were formed: 1- intraperitoneal introduction of
fetal NCPs (n=42), 2 —the intracranial introduction of
fetal NCPs (n =42). Each group of animals comprised a
subgroup (n = 18), where the animals underwent the
immunosuppression with Sandimmun (cyclosporin A
for parenteral administration, Novartis Pharma AG, Swit-
zerland) administered in amount of 100 micrograms per
animal at the 0%, 3" and 6" day. Intact animals (n = 12)
served as the control. Total number of animals was 96.

After 6, 12, 18 and 37 days after cell introduction
we performed the assessment of alloimmune and anti-
gen-specific reactions. For this purpose, we determined
the cytotoxic activities of recipient lymph node immune
cells and of alloantibodies againsts donor lymph node
cells as well as the level of autoantibodies against neu-
rospecific antigens in recipient sera.

Cytotoxic activity of immune cells was assessed by
MTT colorimetric method. As effector cells we used
lymph node lymphocytes of recipient C57B1/6 mice
from experimental groups. As target cells we used
lymph node lymphocytes from donor CBA mice. The
effector-target ratio was 5:1. Cytotoxic test was per-
formed under the standard protocol [12]. Cytotoxicity
was expressed as cytotoxic index (CI) in percents:

A
CI = 100 - (———=5——x100)%,

t

where A , was the value of absorbance in wells with
effectors + target cells; A denoted the value of absor-
bance in wells with effector cells; A, was the value of
absorbance in wells with targets.

Investigation of cytotoxic activity of alloantibodies
was also carried out by MTT-colorimetric method. As
target cells we used lymph node cells from donor CBA
mice; the cells were incubated during 24 hrs at 37°C
in the presence of serum from recipient C57B1/6 mice
from experimental groups supplemented with the gui-
nea pig complement (1:10). We used serum dilution of
1:10. Completion of the reaction and recording the re-
sults was performed by the standard protocol [12].
Cytotoxicity was expressed as cytotoxic index (CI) in
percents:

CI =100 — (————*— x100)%,
A

t

where A was the value of absorbance in wells with

serum + target cells; A was the value of absorbance
in wells with targets.
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LISHHS PEaKIii Ta peecTpario pe3ybTaTiB IPOBOIMIN
3a IpoToKoJIoM [ 12]. IIUTOTOKCHYIHICTS BUpaykald IH-
totrokcnyHuM iHIekcoM (I1]) y BimcoTkax:

LI = 100 (—O n O 100)%
= — X R
or ’

M

ne Ol —3HA4YEHHS ONTHYHOI [yCTUHH B JIyHKaxX CH-
posarka + minteHi; OI' — 3Ha4€HHs ONTUYHOI TyCTHHH
B JIYHKaX 3 MillICHSIMHU.

PiBeHp rymopanbHHX ayTOIMYHHHX peakmiid 1o
Helpocnenudiuanx 6inkiB (HCB) (ocHOBHHMIT Oinok
Mmieniny (OBM), S-100, NSE) B cupoBarkax TBapuH
EKCTIepUMEHTAJIbHUX TPy BU3HAYAIH TBEPAO(Ha3HIM
iMmyHodepMeHTHUM MeToAoM [6]. [IpuHunn meromy
MOJISiTa€ B TOMY, II0 AHTHUTiJIa TECTOBAHOI'O 3pa3Ka
B3a€MOJIIOTH 3 IMMOO1J1I30BaHUM Ha TBepAil (azi aH-
tureHoM (HCB), notim dikcyroTs Ha cobi aHTHTINIA
(BTOpuHHIi), KOH 10TOBaHi 3 ¢epmenToM. KinbkicTb
3B’3aHOI0 KOH’IOTaTa BUSBJISETHCS 3a JOIIOMOTIOO
XPOMOTEHHOTO CyOCTpary, IPUIOMY IHTEHCHBHICTB 3a-
OapBIIEHHS, 110 PO3BUBAETHCS, TPOTOPIiHA KUTBKOCTI
AHTHTLN y 3pa3kax. AHTUTEH IMMOOLITI3yBaIy Ha TBEP-
niit gasi (ruranmerax ¢ipmu «Dynatech Microtiters,
Hanis) B xoHneHTpamnii 10 MKI/MIT; B KOXKHY JIYHKY
rtanmera BHocuiu o 100 mMxn antureny. CopOuis
anturedy tpusana 18—20 rox nmpu 4°C i npoBoaMIIaCh:
it OBM — y uutparao-docparnomy Oydepi 0,1 M,
pH 6,0; S-100 i NSE — y kapboHaTHO-0ikapOoHaTHOMY
oydepi 0,1 M 3 pH 9,6. Bunanenss antureny, uio He
3B’s3aBCs, @ TAKOXK PO3BEJCHHS BCIiX PEarcHTIB i Ha-
CTYIHE BHJAJICHHsI KOMIIOHEHTIB, sSIKi HE 3B’ 3aJIMCA,
MPOBOJWIIM TPUYl 3 BUKOPHUCTAHHSAM (PochaTHOTO
oydepy 0,01 M, pH 7,4 3 nonasauusm 0,05%-ro
po3uuny TBiHY-20. J{7s 3aMOBHEHHS MiCIlb, SIKi HE
3B’S3QJIUCSL, 3 METOIO OJIOKYBaHHS II0AAJIBLIOTO HECIIe-
U (I9HOTO 3B’ A3yBaHHS CalTIB B JIyHKH BHOCHIH 1%
0M4a"uoro CHpOBATKOBOTO ainsOyminHy. JocmimKyBaHi
3pa3Ku CUPOBAaTKX BHOCWIN Y po3BeaeHHi 1:100 mo 100
MKJI, iHKyOaris Tpusaia 24 roz. Jlani Tpudi BiaMuBaim
¢docdarnum 6ydepom i BHocuiu 1o 100 MK KOH tora-
Ta aHTUBUIOBUX KPOJITYMX IMyHOIIIOOYIIiHIB 3 IEPOKCH-
nazoro xpiny (HIIEM im. akan. H.®. 'amaunei, Pocist)
B poO0o4OMy pO3BEACHHI, SIKE MiAOUpanu METOAO0M
tuTpyBaHHsA. Kon torar inkyOyBanu mpotsirom 1 ron
ripu 20°C; miciist BiIMUBaHHS B KOXKHY JTyHKY ITUTAQHIIIETa
BHOCHJIH 110 100 MKJ1 hepmerTHOTO cyocTpary (0,08%
po3unH S-aminocaninunoBoi kuciotH 3 0,05% mepokcu-
Iy BOJIHIO). 3yIUHSUTH peakilito uepes3 40 XB 101aBaH-
M 100 Mkt NaOH. PiBeHb ayTOaHTUTII BU3HAYAIIN
METOJIOM CHEKTPO(hOTOMETPIi B aHAII3aTOpPi IMyHO-
¢depmentHOMY poToenexktpuaHomy AlD-11-01C (bino-
PYyCh) 1 BUpaKanu B yMOBHUX OIMHHIAX (YM. Of. =
OIITUYHA TYCTUHA MMPOOH X CTYIiHb PO3BEIICHHS JOCIi-
JDKYBaHOTO 3pa3ka).
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The level of humoral autoimmune responses to neu-
rospecific proteins (NSPs) (myeline basic protein
(MBP), S-100, NSE) in serum of animals from experi-
mental groups were determined by solid phase enzymo-
immunoassay [6]. The principle of the method is that
the antibodies from tested sample interact with the
immobilized on a solid phase antigen (NSPs), then bind
the antibodies (secondary), conjugated with the enzy-
me. Amount of bound conjugate is detected by chromo-
genic substrate, and the intensity of appeared color is
proportional to the amount of antibodies in the sample.
We immobilized the antigen on a solid phase (plates of
Dynatech Microtiter, Denmark) at a concentration of
10 mg/ml; 100 ml of antigen was introduced into each
well of the plates. Sorption of antigen lasted 18-20
hours at 4°C and was performed: in 0.1 M citrate-
phosphate buffer, pH 6.0, for MBP; in 0.1 M carbo-
nate-bicarbonate buffer, pH 9.6, for S-100 and NSE.
Removing of non-bound antigen, as well as dilution of
reagents and subsequent removal of non-bound compo-
nents was performed thrice with 0.01 M phosphate
buffer, pH 7.4, supplemented with 0.05% Twin-20. To
block the non-bound sites for preventing the subsequent
non-specific binding, we put 1% bovine serum albumin
into the wells. Studied serum samples diluted 1:100
were introduced in amount of 100 ml, and incubation
lasted 24 hrs. Then we performed triple washing in
phosphate buffer and introduced 100 ml of anti-rabbit
IgG conjugates with horse-radish peroxidase (R&D
Institute for Epidemiology and Microbiology, Russia)
in the operating dilution, selected by titration. The con-
jugates were incubated for 1 h at 20°C, washed-out,
and then 100 ml of the enzyme substrate (0.08% solu-
tion of 5-aminosalicylic acid with 0.05% hydrogen
peroxide) was put into each well. Reaction was stop-
ped after 40 min by addition of 100 ul of NaOH. The
level of autoantibodies was spectrophotometrically
determined by immunoenzyme photoelectric analyzer
AIF-U-01S (Belarus) and expressed in arbitrary units
(a. u. = absorbance of the sample X degree of dilution
of the sample).

Statistical analysis of the results was carried out
using the Statistica 5,0 software package.

Results

It was found that on the sixth day after both intra-
peritoneal and intracerebral introduction of fetal NPCs
a cytotoxic activity of lymph node lymphocytes from
recipient C57Bl/6 mice significantly increased in the
MTT-test regarding lymph node lymphocytes from
donor CBA mice (p <0.0007 compared with control)
(Fig. 1). Thereafter these indices gradually diminished
from 12" to 37" day (p <0.014-0.004 compared with
6™ day), reaching at the end the values of physiological
norm. Moreover, in the group of animals with intra-
peritoneal introduction of fetal NPCs the cytotoxic acti-
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CraructnyHa oOpoOKa OTPUMAaHHUX PE3YIbTATIB
[IPOBOAMIACS 3 BUKOPHCTAHHAM IaKeTa IMporpam «Sta-
tistica 5,0».

Pe3yAbTatn

Bcranosieno, mo Ha 6-y 100y SIK micist BHYTpil-
HBOOYEPEBUHHOTO, TAK 1 MiCIISI BHYTPILIHHOMO3KOBOTO
BBeneHHs ¢eranpaux HKII nocToBipHO 3pocTana nu-
TOTOKCHUYHA aKTUBHICTH JiM(OIUTIB JiMPOBY3TiB
mutneit-penunientie C57B1/6 y MTT-Tecti cTOCOBHO
niMmporuTis aimMpoBy3TiB Muei-noHOpiB CBA (p <
0,0007 y mopiBHsHHI 3 KoHTposiem) (puc. 1). B HacTymHi
TEPMiHH 11i TOKa3HUKH ITIOCTYTIOBO 3HM)KYBAJIUCH 3 12-1
o 37-y moby (p < 0,014-0,004 y mopiBHsAHHI 3 6-10
100010), 10CATal0uX B OCTaHHIN TepMiH (i3ionoriaHoi
Hopmu. [Ipu npoMy y Tpymi TBapuH i3 BHYTPIIIHBO-
ouepeBMHHUM BBeaeHHAM (etanbuux HKII murorok-
CHYHA aKTUBHICTH JIMQOUHUTIB JTiMPOBY3IiB Oyna
JOCTOBIPHO BHIIOIO 32 aHAJIOTTYHUN TOKa3HUK TBAPUH
3 BHYTPIIIHHOMO3KOBUM BBEIEHHSIM KIITHH Ha 6-y
(p < 0,012), 18-y (p < 0,00071) Ta 37-y noby (p <
0,049). Ilpusnauenns «CaHAiMyHY» JO3BOJINIIO 3HA3HU-
TH PIBEHD AIOIUTOTOKCUYHOT aKTUBHOCTI Y TBApHH 13
BHYTPIIIHBOOUEPEBUHHUM BBEACHHIM (heTaabHUX
HKII 3 12-i mo 37-y moby (p < 0,03 Ta p < 0,034
BIZITIOBITHO) ITiCJIS iIMyHI3aIlii. Y TBapWH 3 BHYTPIIITHBO-
MO3KOBUM BBEIECHHIM KJIITUH [IUTOTOKCUYHA AKTHB-
HIiCTB JIiIM(OUUTIB MPAKTUYHO AOCSTaa KOHTPOIEHOTO
piBHs Bke Ha 18-y 100y, ZOCTOBIpHO HE BiIpi3HAIOYHCEH
BiJl HHOTO 1 B IOJAITBIIIOMY, Ha 37-y 100y AOCIiIXKSHHS;
iMmyHocympecig «CaHIiMyHOM» CYTTEBO HE BIUIMBaNa
HAa IaHUH TOKa3HUK Y IUX TBapHUH.

[pu mociipxeHHi cupoBaTKy nepuepruuHOi KpOBi
mutneii-penunientie C57B1/6 y MTT-Tecti cTOCOBHO
niM¢orHTiB TiMQOBY3TiB MuILIei-10HOpiB CBA B THTpI
1:10 BCTaHOBJICHO 3pOCTAHHS ITUTOTOKCUIHOTO 1HCK-
Cy aJOaHTHTLI 3 6-1 o 12-y 100y B 000X rpymax (p <
0,019), axwuii yTpuMyBaBCsl HAa BUCOKOMY PiBHI IPOTS-
rom 12- 18-i mobu, i HacTymHe oro 3MeHIIeHHs 3 18-1
o 37-y no6y (p < 0,03) (puc. 2). Y rpyni TBapuH 3
BHYTPIIIHbOOUYEPEBUHHUM BBEACHHIM (heTaabHUX
HKII mocnimxkenuii moka3Huk OyB BHINUM, HiXK Y
TBapuH 13 BHYTPIIIHLOMO3KOBHM BBEICHHSM, 10CTO-
BipHO BiApi3Hsouuch Ha 12-y (p <0,04) Ta 18-y 100y
(»<0,019). Ha 37-y 100y cioctepexeHHs piBEeHb ajo-
aHTUTLI y TUTPI 1:10 3auimaBcs miaBUILICHUM B 000X
nocmimkenux rpynax (p < 0,05). Kopekmis «Cann-
IMyHOM» 3HU3WJIa BKa3aHUH MOKa3HUK 110 37-1 mobu
CIIOCTEPEXKEHHS y TBApHUH 13 BHYTpPiNIHbOOUEpE-
BUHHUM BBeneHHsIM (etansaux HKIT (p < 0,05),
CYTTEBO HE BIUIMHYBIIHY Ha MOKA3HUK TBAPHH 13 BHYT-
PIIIHEOMO3KOBUM BBEACHHSM KIIITHH.

[Ipu mocmimkeHHI piBHSA ayTOAHTHUTLN 10 HEHUPO-
crierp(piYHIX aHTUTEHIB BCTAHOBJICHO, 10 PiBEHB ayTO-
antutin 1o OBM (puc. 3, A) y rpyni TBapHH i3 BHYT-
pilTHBOOYEpEBUHHUM BBeleHHsIM QeranbHux HKII
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Puc. 1. [luroToKCHYHA aKTUBHICTB JTIM(OIIUTIB JTiIM(POBY3ITIB
muinei-perunientis C57B1/6 cTtocoBHO nmimMdoIuTiB
niMmpoBy3niB Mumei-qoaopie CBA mnpu BHYTpilIHbO-
OUYEPEBUHHOMY i BHYTPIITHHOMO3KOBOMY BBEJICHHI KIIITHH
(MTT-rect,%): 1 — BHYTpIIIHbOOYEPEBUHHE BBEICHHS
Heitpoxuitud E13-15 CBA nmonopis; la — BHyTpimHBO-
odepeBUHHE BBeAeHHs HelipokmiTiH E13-15 CBA nonopis +
iMyHOCyIpecisi; 2 — BHYTPIlIHbOMO3KOBE BBEJCHHS
HeripokiituH E13-15 CBA noHOpiB; 22 — BHYTPIIIHEOMO3-
koBe BBenieHHsI HeripoxitiTud E13-15 CBA noHopiB + iMyHO-
cynpecis; 3 —konTpons C57BL/6 (iHTakTHI).

Fig. 1. Cytotoxic activity of lymph node lymphocytes of
recipient C57B1/6 mice regarding lymph node lymphocytes
of donor CBA mice after intraperitoneal and intracranial in-
troduction of the cells (MTT test, %): 1 — intraperitoneal
introduction of E13-15 neural cells of CBA donors; la —
intraperitoneal introduction of E13-15 neural cells of CBA
donors + immune suppression; 2 — intracranial introduction
of E13-15 neural cells of CBA donors; 2a — intracranial intro-
duction of E13-15 neural cells of CBA donors + immune
suppression; 3 — control C57BL/6 mice (intact).
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Puc. 2. I{utoTokcuuHwMii iHAEKC CUpOBAaTKU NepudepryHoi kposi (Tutp 1:10) mumei-penumnientis C57B1/6 crocoBHo
siMoruTis s1iMdoBy3iiB Muniei-nqoH0pie CBA npy BHY TPIITHE00UEPEBUHHOMY 1 BHY TPIIIIHHOMO3KOBOMY BBEICHHI KITITHH
(MTT-tect,%): 1 — BHyTpinIHROOUYEpEeBUHHE BBeieHHs HelipokiiTiH E13-15 CBA nonopiB; 1a — BHYTpilIHbOOUEPEBUHHE
BBeneHHs HelipokmiTud E13-15 CBA noHOpiB + iMyHOCYHIpecis; 2 — BHYTPIIIHBOMO3KOBE BBeZleHHs HelpokitiTuH E13-15
CBA noHopiB; 2a — BHYTpiITHOMO3KOBE BBeeHHs HelipokiniTuH E13-15 CBA noHopiB + imyHocympecist; 3 — KOHTPOIIb
C57BL/6 (iHTaxTHi).

Fig. 2. Cytotoxic index of peripheric blood serum (titer 1:10) of recipient C57BIl/6 mice regarding lymph node lymphocytes of
donor CBA mice after intraperitoneal and intracranial introduction of the cells (MTT test, %): 1 — intraperitoneal introduc-
tion of E13-15 neural cells of CBA donors; 1a—intraperitoneal introduction of E13-15 neural cells of CBA donors + immune
suppression; 2 — intracranial introduction of E13-15 neural cells of CBA donors; 2a — intracranial introduction of E13-15

neural cells of CBA donors + immune suppression; 3 —control C57BL/6 mice (intact).

3poctaB Ha 18-y 100y (p < 0,05), B noganbmomy He-
3HAYHO 3HMXKYIOUUCH A0 37-1 OO CIOCTepEeKEHHS.
B Toi1 e yac y TBapHuH 3 BHYTPILIHBOMO3KOBHM BBe-
neHHsaM ¢ertansHux HKII piBeHB ayTOaHTHUTIN 1O
OBM 3pocTas 3 6-1 mo 12-y 100y, 10CTOBipHO Tepe-
BHIIYIOYM KOHTPOINIBHI Moka3zHukH (p < 0,00028 i p <
0,032); y momanpIiomy micisi 3HWKEeHHS Ha 18-y 100y
IicyIsl TpaHCIUTaHTalii piBeHs aHTUTi 10 OBM 3HOBY
3pocTaB Ha 37-y 100y, TOCTOBIPHO TEPEBUIIYIOTN
KOHTpOJH (p < 0,05). [Ipn npoMy naHmii MOKa3HUK J10-
CTOBIPHO BiJPi3HABCS y TPyNax TBapUH NPH Pi3HHUX CIO-
cobax BBeeHHS KIITHH Ha 6-y (p < 0,017) Ta 12-y
(p <0,0092) no6y. 3actocyBanHs imyHocympecii «CaH-
JIMYHOM» JTO3BOJIMJIO 3HM3HMTH JAOCIiIKyBaHUH TO-
Ka3HUK Ha 18-37-y no0y B 000X BKa3aHHX Tpymnax
TBapHH.

VY rpymni TBapuH i3 BHyTPIITHROOUEPEBUHHIM BBE-
nenasMm ¢eranpaux HKII piBeHs ayToaHTHUTLI A0
S-100 Ha 6-y 100y DOCITiHKEHHS TOCTOBIPHO 3HIKYBaB-
s BiTHOCHO KoHTpoJio (p <0,015), a B moganmri Tep-
MiHH TiIBUIITYBaBCS, 3pOCTAIOYH BUIIIE HOPMHU Ha 37-y
06y (p < 0,05) (puc.3, B). [lonibny nuHamiky meit
MOKAa3HMUK MaB y TBAPHH 3 BHY TPiLLIHHOMO3KOBHM BBe-
nenasMm ¢eransaux HKII: piBens ayroanTuTin no
S-100 3pocraB 3 6-i o 37-y 100y, NEPEBHIIYIOYHU B
OCTaHHiH TepMiH KOHTPOJIbHI MOKa3HUKH. [[pu3HaueHHs
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vity of lymph node lymphocytes was significantly higher
than that of animals with intracerebral administration
of cells on the 6" (p < 0.012), 18" (p < 0.00071) and
37" day (p < 0.049). Administration of Sandimmun
allowed to reduce the allocytotoxic activity in the ani-
mals with intraperitoneal introduction of fetal NPCs
from 12" to the 37" day (p <0.03 and p <0.034, res-
pectively) after immunization. In the animals with intra-
cerebral introduction of cells the cytotoxic activity of
lymphocytes almost reached the control level even to
the 18" day, and there was no significant differences
with the control thereafter, at the 37" day of study, the
immunosuppression with Sandimmun had no significant
influence on the index in these animals.

The assessment of the blood serum of recipient
C57BI1/6 mice by the MTT-test regarding lymph node
lymphocytes from donor CBA mice in the titer of 1:10
revealed the rise in cytotoxic index of alloantibodies
from 6" to 12" day in both groups (p < 0.019), which
was kept at a high level during the 12" to 18" day, and
reduced thereafter from 18" to 37" day (p < 0.03)
(Fig. 2). In the group of animals with intraperitoneal
introduction of fetal NPCs the studied index was higher
than in the animals with intracerebral administration
of the cells, with significant differences on the 12
(p <0.04) and 18" day (p <0.019). On the 37" obser-
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imyHocynpecii «CaHIiMyHOM» JO3BOJHIO 3HU3UTH
piBeHb aytoaHTHTIN 10 S-100 mo 37-i mobu B 060X
rpymnax.

AHani3 auHaMiKk# piBHA ayToaHTUTLT 70 NSE mo-
Ka3zaB, [0 Y TPYIIi TBAPHH 13 BHY TPILIIHEOOYEPEBUHHUM
BBeicHHsIM (etanbHrx HKII piBeHb ayTOaHTHUTIN 110
NSE noctoBipHO 3HMKYBaBcs Ha 12—18-y 100y (p <
0,0095), B mogaIIbIoMy IiABUIYFOYHCH IO KOHTPOJIb-
HUX 3Ha4eHb 10 37-1 nobu criocrepexenns (puc. 3, C).
VY TBapuH 3 BHYTPIIIHBOMO3KOBHM BBEIEHHSIM (Qe-
tanpHux HKII ganuii mokasuuk 3pocras Ha 12-y no0y
(» <0,031); y noganbioMy micis 3HWKEHHS Ha 18-y
o0y micis TpaHCIUIaHTaMLil piBeHb aHTUTIN 10 NSE
3HOBY 3pOCTaB Ha 37-y 100y, 1OCTOBIPHO IIEPEBHIILYFO-
g KOHTPOIb (p < 0,05). [Ipu ipoMy HaHMii TOKa3HUK
JOCTOBIPHO BI/IPI3HSBCS Y TPYIaX TBAPUH IPH PI3HUX
croco0ax BBEJCHHs KIIITHH Ha 6-y (p < 0,035), 12-y
(»<0,0014) a 18-y (p <0,0077) no0y. ImyHocynpecis
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Puc. 3. PiBeHp ayToaHTHTIN 10 HenpocneuntianI/Ix 01JIKiB B
CHPOBaTKax nepupepuuHoi KpOBi MHULICH-PELUIIEHTIB
C57Bl/6 npn BHy’[‘le.IHBOO‘lepeBI/IHHOMy 1 BHY TPIIIHHOMO3-
KOBOMY BBE/CHHI KIITHH Muleii-1oHopis CBA (ym. on.):
A — 10 OBM; B— 110 S-100; C— 10 NSE; 1 —BHyTpilIHE00YE-
PEBUHHE BBEJCHHSA Hef/'IpOKJIiTI/IH E13-15 CBA noHopis; la—
BHYTpIIIHbOOYEPEBUHHE BBeAeHHS HelfpoxiituH E13-15
CBA noHopiB + iMyHOCYTIpecisi; 2 — BHYTPIIIHbOMO3KOBE
BBezieHH: HeripoxiiTiH E13-15 CBA noHopiB; 2a — BHyTpimI-
HBOMO3KOBE BBeZIeHH: HelipokitituH E13-15 CBA noHopiB +
imyHocymnpecisi; K — kontpons C57BL/6 (iHTakTHI).

Fig. 3. Level of autoantibodies against neurospecific pro-
teins in sera of peripheric blood of recipient C57B1/6 mice
after intraperitoneal and intracranial introduction of the cells
from donor CBA mice (arb. units): A — against MBP; B —
against S-100; C — against NSE; 1 — intraperitoneal introduc-
tion of E13-15 neural cells of CBA donors; 1a— intraperito-
neal introduction of E13-15 neural cells of CBA donors +
immune suppression; 2 — intracranial introduction of E13-15
neural cells of CBA donors; 2a — intracranial introduction of
E13-15 neural cells of CBA donors + immune suppression;
K —control C57BL/6 mice (intact).

vation day the alloantibody level at 1:10 titer remained
elevated in both studied groups (p < 0.05). Correction
by Sandimmun reduced this index to the 37" obser-
vation day in animals with intraperitoneal administration
of fetal NPCs (p <0.05), and had no significant effect
on the index in animals with intracerebral administration
of cells.

Investigation of the level of autoantibodies against
neurospecific antigens revealed that levels of autoanti-
bodies against MBP (Fig. 3A) in the group of animals
with intraperitoneal introduction of fetal NPCs in-
creased on the 18" day (p < 0.05), and slightly decrea-
sed to 37" day of observation. At the same time in the
animals with intracranial introduction of fetal NPCs
the level of autoantibodies to MBP rised from the 6™
to the 12™ day, significantly exceeding the control values
(p <0.00028 and p <0.032), declined thereafter to the
18" day post transplantation, and again increased on
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«CanaiMyHOM» TOCTOBIPHO 3HM)KYBaja PiBE€Hb ayTO-
agTuTin g0 NSE y rpynax TBapuH i3 BBeneHHAM (e-
tanpHux HKII Ha 37-y no0y cnocrepexeHHsl.

OO0rosopeHHs

B pesynbrati mpoBeaeHUX T0CIHIKEHb [TOKa3aHo,
[0 KJIITUHHI aJOIMTOTOKCUYHI IMyHHI peakiii re-
HEPYIOTHCS Y BIANIOBIAB SIK HA BHY TPILIHHOOUYEPEBUHHE,
TaK 1 BHyTPIIIHBOMO3KOBE BBeIeHHs etanbHux HKIT
3 MakCHMaJbHUM NPOSBOM Ha 6—12-y moOy micis
IMyHi3a11ii 1 MOAATBIINM ITOCTYTIOBUM 3HIKEHHSIM /10
37-1 no6u. CuctemHe (BHYTPIILIHEOOYEPEBUHHE) BBE-
JEHHS KIITUH BUKIUKAJIO OUTBII BUPa3HY KIITHHHY
IOIMYHHY B1JIIIOBI/Ib, TOPIBHSHO 13 IOKAJIHLHNUM (BHYT-
PIIIHEOMO3KOBHM) BBEICHHSIM KITITHH.

i pesynabraTy, Ha HAIl TODIAL, MiATBEPIUKYIOTH
JiTepaTypHi AaHi Mpo Te, 0 AJIOTPAHCIUIAHTATH MO-
XKYTb aKTUBYBAaTH IPUPOAHY Ta aAITUBHY IMyHHY BiJ-
noBiab [17] Ta 3a ymoBu miaBuiieHas Ha HCK
eKCIpecii aHTUTEHIB FOJIOBHOTO KOMIIJIEKCY TiCTOCY-
micHocTi (I'KI') i HasBHOCTI KOCTUMYJISITOPHHAX MOJIe-
KyJl MOXYTh IHIYKYBaTH €(QeKTopHy (a3y iMyHHOI
BiAMOBII 13 3auTydeHHAM T-KITITHH Ta IUTOTOKCHYHY
BIMOBiAb HATYpaJbHUX KijiepHUX KIiTHH [30]. Po3-
BHUTOK KIITHHHUX aJIOIUTOTOKCHYHUX PEAKITIN TTiCIs
BBeJieHHs anoreHHnX Geranpanx HKII cBiguuTh po
HasBHicTh antureHiB I'KI' Ha kiiTuHax ¢eranbHOrO
MO3KY [5, 7, 11, 13, 27-29], piBeHb ekcnpecii SKuX €,
BOYEBHUb, JOCTATHIM JAJISl TeHepauii aJoUUTOTOK-
CHYHOI KITITHHHOI BIATIOBI/II 1 3a0e3ne4ye po3iizHaBaHHS
QJIOTEHHUX JACTEPMIHAHT SIK IPUPOAHUMH KiJIepaMH Ta
LIUTOTOKCUYHUMU JTiMQoruTamu, Tak i T-mimdorura-
Mu-xennepamu. Ilpu npoMy, KpiM mpeacTaBiICHHS
AQHTUTEHY 3a JIOTIOMOT' 00 aHTUTCHITPE3CHTYFOUHX KITi-
TUH JTIM(QaTHIHUX BY3JIB PEIUITI€HTA, HE MOXKHA BU-
KITIOUaTH MPSIMOTO TMPEJCTAaBICHHS aHTUTEHY BBEJIe-
uumu peninieaty HKII peranpHOro Mo3Ky, 1o ekcripe-
cytoTs Monekyau I'KT II kiacy.

3 12-1 106 peecTpyBaIIOCH 3HIDKCHHSI aJIOIIUTO-
TOKCHYHOI KJIITUHHOI BiZITTOBI/Ii PELIUITIEHTIB HA aJI0AHTH-
TeHHU MUIIEH-10HOpiB. MOXHA IPUITYy CTUTH, 1110 Ha ITI0
naHKy iMmyHHOI Binnosizi seeneni HKIT unawmm imyHo-
CYNPECUBHHIA BIUTUB, 110 (pikcyBaBcs Bxke Ha 12-y o0y
Iicys BBEACHHS KIIITHH, MOXKIIUBICTh SIKOTO ITiJITBEP-
JUKeHA JaHUMU 1HIIHX JocmiaHukiB [13, 15, 20]. Tak,
N. Fainstein ta ciiisaBropu [20] BcTanoBuiy, o HITK
MPUTHIYYBAIH i1 Vitro IHIYKII0 MapKepiB aKTUBALIIT
T-knitun (IL-2R-a , PD-1, CTLA) Ta npomnidepartiito
T-KJTiTHH y BIINOBIAB HA CTUMYIIH, ONIOCepeikoBaHi T-
KIIITHHHUM PETeTITOPOM, a TAKOXK MPUTHIYYBaJIH IPO-
BEJICHHS CUTHAJTY MPO3aIalbHUX IIUTOKIHIB B IMyHO-
nutax. Akesson E. Ta criiBaBTOpH [ 13] ipu nmopiBHAHHI
anorenHoi imyHHoi Bignosiai Ha HCK, actporuTu Ta
HEHPOHM BCTAHOBHIIY, 1110 aCTPOLIUTH €KCIPECYBAIH
monekynu sk KD 1 knmacy, tak i I'KD' Il kmacy, Ha
ToMy X piBHi, mo i HCK, Toxi sik HelipoHu — TilAbKH
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the 37" day, significantly exceeding the control (p <
0.05). Moreover, this index was significantly different
in the groups of animals with different ways of
introduction of the cells on the 6" (p <0,017) and 12*
(p <0.0092) day. Application of immunosuppression
with Sandimmun allowed to reduce the index on 18—
37" day in both groups of animals.

In the group of animals with intraperitoneal introduc-
tion of fetal NPCs the level of autoantibodies against
S-100 was significantly reduced if compared with the
control (p <0.015) on the 6" observation day, and in-
creased in next terms, exceeding the norm on the 37
day (p <0.05) (Fig. 3B). A similar pattern was obser-
ved in the animals with intracranial introduction of fetal
NPC:s: the level of antibodies against S-100 grew from
the 6™ to the 37" day, exceeding the control values in
the last term. Administration of immunosuppression
with Sandimmun allowed to reduce the level of auto-
antibodies against S-100 to the 37" day in both groups.

The analysis of the level of antibodies against NSE
showed that in the group of animals with intraperitoneal
introduction of fetal NPCs the level of autoantibodies
against NSE was significantly decreased in the 12—
18% day (p < 0.0095), with following rise up to the
control values to 37" day of observation (Fig. 3C). In
animals with intracranial introduction of fetal NPCs
the index increased to the 12 day (p < 0.031); and
after further reduction on the 18" day post transplan-
tation the level of antibodies against NSE rose again
on the 37" day, significantly exceeding the control (p <
0.05). Moreover, this index was significantly different
in the groups of animals with different ways of intro-
ducing the cells on the 6™ (p < 0.035), 12" (p <0.0014)
and 18" (p < 0.0077) day. Immunosuppression with
Sandimmun significantly reduced the level of antibodies
against NSE in groups of animals with the introduction
of fetal NPCs on the 37" day of observation.

Discussion

The conducted research showed that cellular allo-
cytotoxic immune responses were generated in respon-
se to both intraperitoneal and intracerebral introduction
of fetal NPCs with the maximum expression at the 6—
12" day after immunization and subsequent gradual de-
crease to the 37" day. Systemic (intraperitoneal)
introduction of cells caused more expressed cell allo-
immune response if compared to the local (intracereb-
ral) entering cells.

These results, in our opinion, confirm the reported
data that allografts can activate natural and adaptive
immune response [ 17] and if major histocompatibility
complex (MHC) antigens expression on NSCs is eleva-
ted and co-stimulatory molecules are present they can
induce the effector phase of the immune response invol-
ving T cells and cytotoxic response of natural killers
[30]. Development of cell allocytotoxic reactions after
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monekynu ['KI' I. Actporutu Ta HCK, ane He Heiipo-
HHU, BHSIBIISUTH CYTIPECUBHUI €EKT Ha aNOTeHHY IMyHHY
Bignosiae. Ben-Hur T. mokasas [ 15], 1o npu BHy Tpimi-
HeoBeHHoMY BBeneHHi HIIK ocranni He moTpamisiim
B IIHC, a TpaH3UTOpHO BUSABISUIMCEH Y JTiMQOBY3Iax
Ta ceJie3iHIi, I¢ BOHHM MPUTHIYyBaIl aKTUBALIiO Ta IPO-
nidepaniro T-kniTun. Ha Hamty nymky, cxoxuii Mexa-
Hi3M MOKE peallizyBaTUCh IIPU BHY TPILIHBOOYEPEBHUH-
HoMmy BBeneHHI deranpHux HKII.

Oco0iMBOCTI TUHAMIKY KIITHHHUX aJO0IMyHHHX
peaxiriii micyist BBeAeHHS (heTaTbHUX HEHpaTbHIX KITi-
tuH (HK) MOXyTh moscHIOBaTHCH KiTBKOMa MeXaHi3-
Mamu: Oe3nocepenanoro B3aemomiero HCK wn HKIIT
3 T-miMmdonuramu, sKa MPU3BOAUTH J0 KIOHATHHOT
aHeprii 4u anorTo3y OCTaHHIX Yepe3 BiACYTHICTh KO-
CTHMYIIIOIOUOTO CUTHAITY BiJl KOCTUMYJISITOPHUX MOJIE-
Ky1; cexpeniero HCK 6ion0riyHo akTHBHUX CIIOYK 13
IMyHOCYTIPECHUBHOIO Ji€10; CYTIPECUBHOIO JI€10 peTyIsi-
topaux T-mimdonurie CD4*CD25"Foxp3”, 3natHux
npurHidyBatu anocrenudidai T-mimdonuty, mo pos-
DISAIAIOTHCS SIK 3aci0 1HAYKINl IMyHOJIOTI9HOI TOJIe-
PAHTHOCTI JI0 aJIOTPAHCIUIAHTATIB JJIS TIOTIepeHKEHHSI
TOCTPOTO Ta XPOHIYHOTO BiATOPTHEHHS TPaHCIIaHTa-
TiB [10].

[IposiBH aJIOIUTOTOKCUYHUX KIITUHHUX PEaKIIii
3MEHIIYBAJIKCh A0 37-1 100M Mmicas TpaHCIUTaHTaIli
¢deranpanx HKII, Toxi sk npusnauenns «CaHAiMyHY»
JI03BOJIMJIO 3MEHILIUTH 111 IPOSBU P BHY TPiLIHBOOYE-
PEBUHHOMY BBEIEHHI KIIITHH, TOYMHAIOUH Bxe 3 12-1
no6u. B Toii ke yac imyHocymnpecis «CaHIiMyHOM)
CYTT€EBO HE BIUIMHYJIA HA TAaHUH MOKa3HUK y TBApHUH 3
BHYTPIIIHLOMO3KOBUM BBEJCHHSIM KIIITHH, 10 MOJKHA
MOSICHUTHU THM, 110 IUTOTOKCUYHA aKTUBHICTB JIiMQO-
LUTIB TBAPUH JIAHOT TPyTH NPAKTHYHO JIOCSTaa KOHT-
ponpHOTO piBHSA BXXe Ha 18-y 100y, yTpUMYIOUUCH HA
HBOMY 110 37-1 700U TOCITIIKSHHS.

[Ipu BHYTPIIIHBOOUEPEBUHHOMY BBEACHHI KIIITHH
CyMOpaNTbHi ATOIUTOTOKCHYHI IMyHHI PEaKIii JoCATann
MakcuMymy Ha 12—18-y noby 1 3HMKyBamuch 3 18-i
110 37-y 100y AOCIiAKEHHS, 10 Y3TOLKY€EThCA 3 TaHU-
mu X.J. Wang Ta ciaBropiB [34]. Uepe3s micsup ic-
JI51 BHYTPIIIHLOOYEPEBUHHOTO BBEICHHS PI3HUX TUIIIB
KJITHH PEECTPYBABCS 3aJIMIIKOBUI PiBEHb aJIOLUTOTOK-
CHYHHUX aHTUTL, SIKUH BAANOCS 3HU3UTHU IPU3HAYCHHSIM
«Cangimyny». CucremHe (BHYTPIIIHBOOUEPEBUHHE)
BBEJICHHS KJTITHH BHKIIMKAIO OUTHITT BUPA3HY TyMOPATb-
Hy aJIOIMyHHY BiATIOBi/lb, IOPIBHAHO 13 JOKAJIbHUM
(BHYTPIIIHEOMO3KOBHM). Y TBapHH i3 BHYTPIIIIHEOMO3-
KOBUM BBEJICHHSIM KIIITHH piBeHb T'YMOPAIbHUX IO~
TOTOKCHYHHX IMYHHUX PEaKIliii 3SMEHIIYBaBCSI, [I0YH-
Hatou 3 18-i 100w, 1 CyTTEBO HE 3MIHIOBABCS 32 YMOB
BIUIMBY «CaHIIMyHY».

3agikcoBaHMI HAMU PO3BUTOK AJTOLIMTOTOKCHYHHUX
peakuiil micns BHYTPIIIHBOMO3KOBOTO BBEICHHS
¢eranpaux HKII mumeit CBA iMmyHOKOMIIETEHTHUM
mumam C57Bl/6 y3romkyeTbcs 3 HJaHUMH I1HIIHX
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introduction of allogeneic fetal NPCs indicates the
presence of MHC antigens on fetal brain cells [5, 7,
11, 13, 27-29], which expression is apparently suf-
ficient to generate cell allocytotoxic response and
provides recognition of allogeneic determinants by both
natural killers and cytotoxic lymphocytes as well as by
helper T cells. Moreover, along with the presentation
of antigen by lymph node antigen presenting cells of
recipient, one can not exclude the direct presentation
of antigen by MHC II antigen expressing NPCs of
fetal brain introduced to recipient.

From 12" day we observed the decline in cell allo-
cytotoxic response of recipient to alloantigens of donor
mice. We can assume that this component of the immu-
ne response was immunosuppressed by introduced
NPCs that was revealed on the 12" day after intro-
duction of the cells, and this possibility was confirmed
by other researchers [13, 15, 20]. For example, Fain-
stein et al. [20] found that the NPCs suppressed in
vitro the induction of T cell activation markers (IL-
2R-a, PD-1, CTLA) as well as T cell proliferation in
response to stimuli mediated by T cell receptor and
inhibited the signaling of proinflammatory cytokines in
immunocytes. Akesson et al. [13] had compared allo-
genic immune response to NSCs, astrocytes and neu-
rons and had found that astrocytes expressed both
MHC I and MHC II molecules at the same level like
the NSCs, while the neurons did only MHC I mole-
cules. NSCs and astrocytes, unlike neurons, showed
suppressive effect on allogeneic immune response.
Ben-Hur [15] showed that intravenously injected
NPCs did not appeared in CNS, but were transiently
found in lymph nodes and spleen, where they inhibited
the activation and proliferation of T cells. We believe
that a similar mechanism may be implemented by intra-
peritoneal administration of fetal NPCs.

Features of the dynamics of cellular alloimmune
reactions after administration of fetal neural cells (NCs)
can be explained by several mechanisms: direct inter-
action of NSCs or NPCs with T lymphocytes, which
leads to apoptosis or clonal anergy of the latter due to
the lack of co-stimulating signal from co-stimulating
molecules; secretion by NSCs of biologically active
substances with immunosuppressive action; suppres-
sive effect of CD4*CD25"Foxp3™ regulatory T lympho-
cytes, being able to inhibit allospecific T cells, conside-
red as a means of inducing immunological tolerance to
allografts for preventing acute and chronic transplant
rejection [10].

Manifestations of cell allocytotoxic reactions were
decreased to the 37" day post transplantation of fetal
NPCs, while the administration of Sandimmun allowed
to reduce these manifestations at the intraperitoneal
introduction of cells, starting from the 12" day. At the
same time, the immunosuppression with Sandimmun
had no significant influence on this index in animals
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aBTopiB [16, 22, 23], sxi mokazanw, mo HCK ta HITIK
IHAYKYIOTh eeKTopHy (azy iIMyHHOI BIAMOBiAI IpH
TpaHCIIaHTalil y Mo30K. [Ipu po3BUTKY iMyHHOI BiJl-
nosiai Ha anorpadyti HIIK BusiBisieThes iMyHO3aIIEXK-
Ha BTpaTa MepecaKeHUuX KITUH [24], akyMymsiis
MiKpODTiagbHUX/MakpoQaraibHUX KIITHH Ta JiMpo-
LUTIB y anorpadrax, mpoTe piBeHb IMyHHOI BiIOBiAi
HEJ0CTaTHiH JUIA BiATOPTHEHHS TpaHCcIuiaHTara [31].

JuHamika po3BUTKY aJIOIMyHHHUX PEaKIii, OTpUMa-
Ha B HAIIMX JIOCIIJPKEHHSIX, Y3TOIDKYETHCS 3 pe3yJIbTa-
TaMH {HIINX aBTOPIB. 30KpeMa, TIPH aTOTPaHCIIaHTAaLl ]
KIITHH 3 TepuQepruaHoi HEpBOBOT TKAHMHU MUIIEH
C57BL/6 y mo30k mumeir BALB/c Ha 10-y no0y
riCTOJIOTIYHO BHSBISUIACH 3HAYHA KIIITUHHA 1HQIIBT-
pauis B anorpadrax [31]. [Ipu nopiBHsHHI iMyHHOI Biz-
MOBii MHIIIEH KX JIiHIA HA TPAHCIUIAHTATH HEPBIB 1
LIKIpH (TPaHCIUIAHTATH WIKIPH SABJISIFOTH COOOI0 «30J10-
THH cTaHAApPT» — iX BIATOPTHEHHS MPSIMO KOPEJIOE 3
KIIITUHHOIO Ta TYMOPAIILHOO BiATIOBITIO PEIMITIEHTIR)
BCTaHOBJICHO [32], 10 mpu 000X BapiaHTax TpaHCIIaH-
Talii peecTpyBajacs 3Ha4Ha KIITHHHA IMyHHa Bij-
TIOBi/Ib 3 MAKCUMAJIBHUM PO3BUTKOM Ha 14-y no6y. [1pn
IbOMY TYMOpaJibHa IMyHHA BiJIITOBIIH 3 HAPOCTAHHIM
TUTPY aHTUTLI Aocsraia niky Ha 14-y ta 21-y no0y.

ITokazana B HamoMy MOCHTIIKEHHI MOXKJIMBICTh
PO3BHUTKY KIIITHHHUX 1 TYMOPAIGHUX AJIOIIUTOTOKCHY-
HUX peakliil Ipyu BHYTPIIIHBOMO3KOBOMY BBEICHHI
tderanparx HKII migTBeppKy€e YMOBHICTD KOHIETITIT
«IMyHONIPHUB1JICHHOBAaHOCTI» TOJIOBHOTO MO3KY [18, 19,
26, 34]. JlonenaBHa aHiBHA TOYKA 30PY, 3TiHO 3 KOO
MO30K — «a0COJIIOTHO IMyHOIIPHUBLIEHOBaHA 30Ha», 1110
JI03BOJISIE€ BUKMBATH KIIITUHHUM TpaHCIIaHTaTaM 0e3
BiZITOPTHEHHS, Ha JAHUI Yac mijyiirae cymHiBy [ 14, 25].
Mo3ok Moke OyTH BU3HAHUI MiclIeM, B SIKOMY PO3BH-
TOK IMyHHOT BIJIIIOBIIi € MOXKIIUBHUM [26], 1 IPH CXOKHUX
00CTaBUHAX JOCSTAE TAKOI XK CHIIH, 5K 1y iepudeprd-
HUX 30Hax. JIokanbpHa ITpo3anaibHa Ta IMyHHA BiIMO-
Biny y HHC npu TpaHcmnanTanii € KIFOYOBUM elie-
MEHTOM, SIKHi 3aITyCKa€e TpoQiuHy BiAMOBIIb MapeHXi-
mu LIHC 1 cTuMysroe niaacTuydHi 3MiHU Y HEHpanbHUX
3B’s13Kax peruieHTa [ 14]. Bigomo, 1110 AeHAPUTHI KJTi-
THUHHU 3HAXOAATHCS Y IPSMOMY KOHTAKTi 3 CHUHHOMO3-
KOBOIO PiIMHOIO, 1 y BiIMIOBi/Ib HA AHTUTEHHUH CTUMYIT
Mirpytots Ha30BHI UHC y mu0oki moTunnHo-muiHi
TiM(pOBY3ITH; KPiM TOTO, y CTUHHOMO3KOBIH pifnHi, a
TaKOX B ypakeHUX IinsHkax napeaxiMu LIHC 3naxo-
1T T-, B-KIIITHHY Ta aHTUTUTO-TIPOAYKYO4i KIIITHHH
[29]. B Toii e uac Bigomo, 110 HCK MoxyTh Mozudi-
KyBaTH IMyHHY BiJIIIOBi/Ib y IICHTpaJIbHIH Ta epude-
pHUYHIN HEPBOBil CUCTEMI, TOCHITIOIOYH HEHPOIIPOTEK-
TopHuUit edext [21].

[Mopsia 3 amOMTOTOKCHYHOIO TYMOPAJIBHOIO BiHO-
BiJITI0, HAMU JTOCITI/DKEHO TaKOXX HeHpoayTOiMyHHI
ryMopaibHi peakitii. [licist BHy TpilTHbOOYEPEBHHHOTO
BBEJICHHS KIIITHH 3a()iKCOBAHO ITiJIBUIIICHUI PiBEHb
aaTutin 10 OBM (18-a no6a) Ta S-100 (37-a moba) y
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with intracerebral introduction of cells that can be ex-
plained by the fact that the cytotoxic activity of lym-
phocytes of animals from this group almost reached
the control level already on the 18" day, and kept it to
the 37" day of observation.

After intraperitoneal introduction of cells the humo-
ral allocytotoxic immune responses reached the maxi-
mum at the12—18" day and decreased from the 18" to
the 37" day of the study, which is consistent with the
data of Wang et al. [34]. A month after the intrape-
ritoneal introduction of cells of different types we re-
corded a residual level of allocytotoxic antibodies,
which was successfully reduced by the Sandimmun
administration. Systemic (intraperitoneal) injection of
cells caused a more expressed humoral alloimmune
response compared to the local (intracerebral) one. In
animals with intracerebral introduction of cells the level
of humoral allocytotoxic immune responses decreased
from the 18" day, and has not significantly changed
under the influence of Sandimmun.

Revealed by us development of allocytotoxic reac-
tions after intracerebral introduction of fetal NPCs
from CBA mice to immunocompetent C57B1/6 mice
is consistent with the data of other authors [16, 22,
23], which showed that the NSCs and NPCs induce
the effector phase of the immune response after the
transplantation to brain. Development of the immune
response to NPC allografts is accompanied by immu-
nodependent loss of transplanted cells [24], accumu-
lation of microglial/macrophage cells and lymphocytes
in allografts, however, the level of immune response is
insufficient for transplant rejection [31].

The dynamics of alloimmune reactions development
obtained in our study is consistent with results of other
authors. In particular, the allotransplantation of cells
from peripheral nervous tissue of C57B1/6 mice to the
brain of BALB/c mice resulted in significant cell infiltra-
tion in allografts on the 10" day revealed histologically
[31]. Comparing the immune responses in mice of these
lines to grafts of nerves and skin (skin grafts are the
‘gold standard’, their rejection directly correlates with
cellular and humoral response in recipients) established
[32] that in both cases of transplantation there was a
significant cellular immune response with the maximum
on the 14" day. Moreover, the humoral immune res-
ponse reached its peak in the 14" and 21% day with
the increase in antibody titer.

The possibility of cellular and humoral allocytotoxic
reactions when intracerebrally introducing fetal NPCs,
shown in our study, confirms the conditionality of the
concept of ‘immune privileges’ of brain [18, 19, 26,
34]. The opinion, prevailing until recently, considered
the brain as absolutely immune privileged zone that
allowed cell transplants to survive without rejection, is
currently doubt [14, 25]. Brain can be recognized as a
place where the development of the immune response
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TBapuH 3 BBeAcHHIM (eranbHux HKII, o cBiqunth
PO TOTEHIIHHY MOMKJIMBICTh PO3BUTKY HEWpoOCIIe-
IUQIYHUX ay TOIMyHHUX PeaKUiil micis BHY TPILIHBOO-
YyepeBUHHOTO BBeAeHH nonepeanukis HK. OueBunHo,
koHTakT peransHX HKII 3 anTUreHnpe3eHTyounmMu
KIIITHHAMH PELUITIERTA BEJIE 10 IHAYKIIT CIIeIU(IaHIX
AQHTUTLIONPOLYKYIOUHX KIITHH.

VY TBapuH i3 BHYTPIIIHEOMO3KOBUM BBEICHHSM (e-
tansHuX HKII po3BuBanacek OUTBIN 3HAYYINA CIEITH-
(biuHa iIMyHHA BIATIOBIIH HA MAPKEPHi aHTUTEHH KIIITHH
HepBoBoi cuctemu (ObM i NSE), mo nmoB’s3aHo, Ha
HaIIy JYMKY, 3 JIOAaTKOBOIO aHTHT'€HHOK CTHMYJISIIIEFO
B pe3yJbTaTi MOPYIIECHHS reMaToeHIearigHoro
Oap’epa B mporieci TpaHcIuiaHTarii kiituH. Ha 37-y
o0y piBHI ayTOAHTHUTL 10 BCIX TOCIIKEHUX HEHPO-
OLJIKiB IOCTOBIPHO NEPEBUIILY BN HOPMAJIbHUI PiBEHb,
3HIKYIOUUCH 10 KOHTPOJIBHUX 3HAYECHB JIUIIE Y IPYTIi
3 Kopekui€ero «CanaiMyHOMY, 10 CBIAYUTH PO TPU-
BaJly ayTOIMyHHY BiAIOBiAb A0 HelpocneuupiyHux
AHTHUTEHIB, IKi eKCIIPECYIOTHCS KIIITHHAMH (DETAILHOTO
MO3KY.

3a nanumu Jiteparypu, Bmict HCB 30inbmyeTbes
B TpOIIECi I03piBaHHS CTPYKTYpP MO3KY y CCaBIB 1
KOpPEItoe 3 QyHKIIIOHATLHUM PO3BHTKOM HEPBOBOT TKa-
uunu [8]. Hanmpuxian, S-100 B Mo3Ky eMOpiOHIB JIFOTH-
HY 3’SIBISIETHCS Y CIIMHHOMY, JIOBTaCTOMY, CEPEAHEOMY
MO3KY, MOCTi Ta MO30UKY Yy Billi 10—15 Tr>kHiB ipeHa-
TaJBHOTO OHTOTeHe3y. BBaxkaroTs, 110 mepioa excro-
HeHmianeHoro 3poctandst HCB B oHTOreHe31 ciiBmazgae
13 3aKiHYeHHSAM npodidepaii, qudepeHniloBaHHs Ta
novyatkoM (yHKUiOHyBaHHs KiiTuH [8]. Buxonsuu 3
BuieBuknaaenoro, HKII 3 ¢peranpHOro Mo3ky muiri
13—15-1 mo6u recrarii eKCIpecyrTh JOCTIIKyBaHI
HCPB Ha piBHI, 1ocTaTHROMY IS IHAYKIIT TyMOPaJIbHOI
ayTOIMYHHO{ BiJIIOBIIi.

Sk BijoMO, B HOpMAJIFHIX YMOBAX y IHTAKTHHUX Op-
rarizmiB HCB npucyTHi y cupoBartiii KpoBi y HU3BKHX
KOHIICHTPAIISX BHACIIIOK MPUPOTHOT 3arudeii Helpo-
kiituH [11], a Takox icHye 6a30BHI HU3BKHUI PIBEHD
NpUPOAHUX ayToaHTuTin 1o BnacHux HCB; B HOpMi
MiTPUMY€ETHCA TUHAMIYHA PIBHOBara MiK PiBHSAMH
HCB Ta BignoBimHUMU crieliu(iYHUMH ayTOAHTH-
TinamMu. MOXHa NPUIYCTHTH, IO [IPH BHYTPILIHBO-
ouepeBUHHOMY BBesieHHI (eranpanx HKII yactuHa
KIIITHH TIOTpaIuisie y JiM(OBY3IIU Ta CENe3iHKY, 16 BOHU
KOHTaKTYIOTh 3 @aHTUTEHIIPE3CHTYIOUUMH KIITHHAMH
Ta IHAYKYIOTb crieludivHi aHTUTLTONPOIYKYIOUi KITi-
TUHH. Y pe3ynbrari 3aiiicHeHHs e(eKTopHOT QyHKIIIT
AJOIMTOTOKCUYHHUX JIIM(OLIUTIB Ta aHTUTLI 1HIIIA Yac-
THUHA QeTaTbHUX KIITHH rMHe, BUBLIbHII0UM HCB, siki
3B’SI3YIOTHCS IUPKYJTIOIOUMUMH MPUPOAHUMH Ay TOAHTH-
TiJIaMH 1 TAKHM YUHOM BiJITEpPMiHOBYIOTh HAPOCTAHHS
THUTPIB HEHPOAY TOAHTHTLJT, UMM MOSICHIOETHCS PO3BUTOK
HEHpPOayTOIMyHHOI T'yMOpPaJIbHOT BiAMOBII y OiibII
mi3Hii Tepmin (18—37-a 106a), HixK ATOIIUTOTOKCHYHOT
(6—18-a no6a), a TAKOXK 3MCHILICHHS HI)KYE KOHTPOJIIO
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is possible [26], which in similar circumstances achie-
ves the same power as in the peripheral areas. Local
proinflammatory and immune response in the CNS at
transplantation is a key element that triggers trophic
response in CNS parenchyma and promotes plastic
changes in recipient’s neural network [14]. It is known
that dendritic cells are in direct contact with the cereb-
rospinal fluid, and in response to antigenic stimulus mig-
rate outside the CNS into deep occipital-cervical lymph
nodes; moreover, T, B cells and antibody-producing
cells were found in the cerebro-spinal fluid and in the
affected areas of the CNS parenchyma [29]. At the
same time, it is known that the NSCs can modify the
immune response in the central and peripheral ner-
vous system, increasing the neuroprotective effect [21].

Along with humoral allocytotoxic response, we also
investigated humoral neuroautoimmune responses. Af-
ter intraperitoneal introduction of the cells we revealed
an elevation in levels of antibodies against MBP (18%
day) and S-100 (37" day) in animals with the intro-
duction of fetal NPCs, that indicated the probable de-
velopment of neurospecific autoimmune reactions after
intraperitoneal introduction of NC progenitors. Ob-
viously, the contact of fetal NPCs with recipient’s anti-
gen presenting cells leads to the induction of specific
antibody producing cells.

In animals with intracranial introduction of fetal
NPCs we observed a significant specific immune res-
ponse to marker antigens of cells of the nervous system
(MBP and NSE), caused, in our opinion, by additional
antigenic stimulation due to impairments in the blood-
brain barrier after transplantation of the cells. On the
37" day the levels of autoantibodies against all inves-
tigated neural proteins significantly exceeded the nor-
mal levels, decreasing to the control values only in the
group with Sandimmun correction, indicating a long-
term autoimmune response to neurospecific antigens
being expressed by fetal brain cells .

According to the reported data, the amount of NSPs
increases during maturation of brain structures in mam-
mals and correlates with the functional development
of the nervous tissue [8]. For example, S-100 in human
fetal brain appears in spinal cord, macromyelon, mid-
brain, pons cerebelli and cerebellum at the age of
10-15 weeks of prenatal ontogenesis. It is believed
that the period of exponential rise in NSP content during
ontogenesis coincides with the termination of proli-
feration, differentiation and following start of cells’
functioning [8]. In terms of above stated, the NPCs of
fetal mice brain of 13—15 days of gestation express
the studied NSPs at a level being sufficient to induce
humoral autoimmune response.

The NSPs are known to be present in serum at
low concentrations even under normal conditions in
intact organisms due to natural death of neural cells
[11] as well there is a basic low level of natural autoanti-
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piBHIB ayToanTUTiN 10 S-100 (6-a 106a) Ta NSE (12—
18-a moba).

[Ipu BHYTPIIHLOMO3KOBOMY BBEJCHHI (DeTaTbHUX
HKII ingyxkuis ayroimynHux peakuiii 1o HCh moxe
BinOyBaTHCh 32 HACTYIHUMH MEXaHi3MaMU: a) 3aXBaT
HCPB y TkanuHi MO3Ky IE€HAPUTHUMH KIiTHHAMH (i3
MDKKJTITHHHOT Ta CTUHHOMO3KOBOI PiZIMHY), iX aKTHUBa-
11is T2 PO3BUTOK KJIACHYHOI IMYHHOI BiJIIIOBIIi 3 TeHEpa-
LI€0 aHTHUTLI; 0) MOMIMHAHHS TKAHWHHUMH Makpoda-
raMu Ta Makpogaramu nepudepuanoi kposi HCB, mio
BHIAIIUTH 32 MeXi MO3KY; B) aerpananis HCb tkanus-
HUMU TipoTea3ami [11]. B Toit ke yac BiAMIHHICTD Y
JHAMIII aJJOIUTOTOKCHYHOI Ta HEHpOoayTOIMyHHOI T'y-
MOpaTbHOI BiANOBII IPH BHYTPIIMIHHOMO3KOBOMY
BBeneHHI ¢petanpaux HKII, oueBuaHO, CBITYUTH PO
MIPOIIECH JECTPYKIIT 3arn0IMX IMIUTAHTOBAHUX KIIITHH
BHACIIIJIOK PO3BUTKY PEaKLii BIATOPTrHEHHS, a TAKOX
MpoLIeCH aKTHBi3aLiil GyHKLIT Ta mpomideparii pisHuX
MIOMYJIALIN KJIITHH B 30HI BOTHUIIA IMILTAHTAIIi] Ta Ha
BiJlIaJICHHI BiJl Hel, K1 CYIPOBOKYIOThCS, BOUEBHUIb,
3poctannaam Buxony HCB uepes mikBopHi mpocTopu y
KpOB, KOHTAKTOM 3 aHTHT'€HIIPE3EHTYIOUUMH KITITHHA-
MH T IHYKIIEI0 CTIeNM(pIYHAX aHTUTLIONPOTYKYHOUHNX
KJIiTHH. KpiM TOTO, IUPKYITI0I091 MPUPOIHI ay TOAHTH-
tina 1o HCB y paHHI TepMiHH MOXYTh 3B’ A3yBaTH
HCB, 1110 BUBIJIBHSIOTHCS, 1 TAKMM YHHOM JIEIIO BIJI-
TepMiHOBYBATH HAPOCTAHHS TUTPIB HEHPOAY TOAHTHTII,
YHUM HOSICHIOETHCSI PO3BUTOK HEHPOAY TOIMYHHOI T'yMO-
pabHOT BIATIOBI y OUTBIII Mi3HIH TEPMiH, HIXK aIOIUTO-
TOKCUYHOL.

Takxum 4yMHOM, TTOPAJ] 3 IMYHHOIO BiATIOBIIIIO Ha
anoanturenu cucremu I'KI, ekcnpecoBani Ha de-
tanbHUX HKII, po3BuBaeThCs QOBroTpuBaia ayTo-
IMyHHa BiIOBiIb Ha HelipoaHnTureHu. Kopekmis «Can-
nimyHOM» B 1031 100 MkT Ha 0-, 3- Ta 6-y 100y 103-
BOJISIE 3HU3UTH PiBEHb HEHPOAYTOAHTUTLI Ha 37-y 700y
JI0 HOPMH.

B Hammx qoCIiPKEHHSX 32aCTOCYBaHHS IIUKIIOCTIO-
pury A B 1031 100 MKT Ha TBapHHY TPUKPATHO CIIPHSLIIO
3MEHILEHHIO IIPOSBiB IMyHHUX PEaKLii aTOr€HHOTO Ta
HEHPOayTOIMyHHOTO CIIPSIMYBaHHSI, L0 Y3TOIKY€ETHCS
3 orryOikoBaHuMU ganumu [31]. OHaK He y BCiX BH-
Majkax HaMH AOCATHYTO 3HaYHOIO iMyHOCYIpPECHUB-
HOTO e()eKTy NIPH BUKOPUCTAHUX J103aX Ta TPUKPATHO-
My pexxuMi BBelleHHS « CaHAIMyHY».

TakuM yrHOM, HEOOX1THO BPaXOBYBATH, IO K IIPH
BHYTPILTHHOMO3KOMY, TaK 1 BHY TPIIITHHOOYEPEBUHHOMY
BBeneHHi ¢eranpanx HKII rymopanbHa BilmoBiab
MOJKE PO3BUBATHCH HE TUTBKH J0 JIOAHTUTEHIB, alie i
10 criennpiyHUX HeHpoaHTHTeHiB. BUKopHCcTaHHS iMy-
HOCynpecopHoro npenapary «CaHIiMyH» JTO3BOJISIE
3HAYHO 3HU3UTH NPOSBH PEAKLiH TPaHCIUIAHTAL[IHHOTO
IMyHITETY Ta piBeHb T'YMOPaIBbHOI HEHpOCeHCHOLTI3alli,
10 OOTPYHTOBY€ OKa3aHHSI 10 000B’ I3KOBOTO 3aCTO-
CyBaHHsI IMyHOCYIIpeCii IpH KIIiHIYHIA HEHpOoTpaHC-
IUTaHTAI] KIITHH (DeTaIbHOTO MO3KY.
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bodies against own NSPs; and there is normally a dyna-
mic equilibrium between the levels of NSPs and related
specific autoantibodies. One can assume that the intra-
peritoneal introduction of fetal NCPs is followed by
appearing of the part of the cells in the lymph nodes
and spleen, where they come in contact with antigen
presenting cells and induce specific antibody producing
cells. As a result of effector function of allocytotoxic
lymphocytes and antibodies the rest of fetal cells die,
releasing NSPs that are bound by circulating natural
antibodies, and thereby postpone the increase in titers
of neural autoantibodies. This explains the development
of humoral neuroautoimmune responses in more later
period (18h-37" day) comparing to allocytotoxic one
(6"—18" day), and the decrease below the control levels
of antibodies against S-100 (6" day) and NSE (12%—
18™ day) as well.

Induction of autoimmune reactions to the NSPs
after the intracranial introduction of fetal NPCs may
occur by the following mechanisms: a) capturing NSPs
in brain tissue by dendritic cells (from interstitial and
cerebrospinal fluid), their activation and development
of classical immune response with antibodies formation;
b) absorption of NSPs outside the brain by tissue mac-
rophages and peripheral blood macrophages; c) NSPs
degradation by tissue proteases [11]. At the same time,
the difference in the dynamics of allocytotoxic and neu-
roautoimmune humoral responses after intracerebral
introduction of fetal NPCs clearly indicates the proces-
ses of degradation of implanted cells died due to rejec-
tion reactions as well as denotes the activation of the
function and proliferation of different cell populations
in the implantation locus and around it, that are appa-
rently accompanied by an increased NSP peripherali-
zation through liquor, its contact with antigen presenting
cells and induction of specific antigen producing cells.
Moreover, the circulating natural antibodies against
NSPs can bind released NSPs in the early stages, and
thereby fairly postpone the increase of neural alloanti-
body titers, which explains the development of neuro-
autoimmune humoral responses in more later period
than allocytotoxic one.

Thus, along with the immune response to MHC anti-
gens, expressed on fetal NPCs, the long-term auto-
immune response to neuroantigens develops. Correc-
tion with Sandimmun in amount of 100 micrograms on
the 0", 37 and 6™ day reduces the level of neural auto-
antibodies on the 37" day down to the norm.

In our studies, the application of cyclosporine A in
amount of 100 pg per animal, thrice, contributed to
reduction of symptoms of immune reactions of alloge-
neic and neuroautoimmune character, which is con-
sistent with the reported data [31]. However, we have
not succeded in all cases to achieve a significant immu-
nosuppressive effect in the case of utilized dosage and
triple injection of Sandimmun.
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BucHoBku

1. CucremHe (BHYTPIIIIHBOOYEPEBUHHE ) BBEJICHHS
¢eranpanx HKII Bukmukano 6i1b11 BUpa3Hy KIITHHHY
i TyMOpasibHy aJlOIMyHHY BiJIOBilb, MOPIBHAHO i3
JIOKaJIbHUM (BHYTPILIHHOMO3KOBHM).

2. KiiTuHHI aMOIUTOTOKCHYHI IMyHHI peakitii re-
HEPYIOTHCS Y BIANIOBIB SIK HA BHY TPIIIHHOOUEPEBHUHHE,
TakK i BHYTPilIHbOMO3KOBe BBeAeHHs (peranpanx HKII
3 MakCHMaJbHUM NPOSBOM Ha 6—12-y moOy micins
IMyHi3a11il 1 TOAATBIINM ITOCTYIIOBUM 3HIKEHHSIM /10
37-1 nobu. [lpusnadenns «CaHAIMyHY» 3MEHIITYBAJIO
LI IPOSIBY TPY BHYTPIIIIHHOOUEPEBUHHOMY BBE/ICHHI
KJTIITHH, TTOYMHAIO4YH BXKe 3 12-1 100u, CyTTEBO HE BILIH-
BalOYM Ha JIAaHWH MOKA3HHK Y TBAPUH 3 BHYTPILIHBO-
MO3KOBUM BBEICHHSM.

3. I'yMopasnbHi aJIOIMTOTOKCHYHI IMyHHI peakii
[IpY BHYTPIIIHEOOYEPEBUHHOMY BBEJICHHI (DeTaIbHUX
HKII nocsaranu makcumymy Ha 12—18-y 100y i 3HU-
KyBasuch 3 18-i mo 37-y moOy mocmimkenHs. PiBeHb
TOLUTOTOKCUYHUX aHTUTLJI 3HU>KYBABCS 10 HOPMH i1
BmuBoM «CanaimyHy» mo 37-i 7o6u. Y TBapuH i3
BHYTPIITHFOMO3KOBUM BBEJIEHHSM KIIITHH PIBEHbB I'y-
MOpPaTHHUX ATOIMUTOTOKCHYHHUX IMyHHUX peaKiin
3MEHIITYBaBCs, HodnHaoun 3 18-1 700H, i CyTTEBO HE
3MIHIOBABCS 32 YMOB BIUTHBY «CaHIIMYHY.

4. TIlicns cucremuoro BBeaeHHs heranpaux HKII
3a)ikcOBaHO MiABUIICHUN piBeHb aHTHUTIN 10 OBM
(18-a no6a) ta S-100 (37-a noba). Y TBapuH i3 BHYT-
pimrHbOMO3K0BUM BBeAeHHAM ¢eransaux HKIT po3su-
BaJIach OUTBIII 3HAUYIIA Crielu(ivHa IMyHHA BiAMOBIIb
Ha MapKepHi aHTUT€HH KIITUH HEPBOBOI CHUCTEMH
(OBM i NSE), sika HaponryBanack mo 37-1 moowu.
Kopexkuist «Cangimynom» B 1o3i 100 mxr Ha 0-, 3- Ta
6-y 10Oy 03BOJISIE 3HU3UTH PIBEHb HEHPOAy TOAHTUTLI
Ha 37-y 100y 10 HOpMHU.
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Thus, it should be considered, that after both intra-
cerebral and intraperitoneal introduction of fetal NPC
the humoral response may develop not only to alloanti-
gens, but also to specific neural antigenes. Administ-
ration of immune suppressing medication Sandimmun
can significantly reduce the manifestations of transplan-
tation immunity reactions as well as the humoral neuro-
sensibilization level, that validates the indications for
mandatory application of immunosuppression during
clinical neurotransplantation of fetal brain cells.

Conclusions

1. Systemic (intraperitoneal) injection of fetal NPCs
caused more expressed cellular and humoral alloimmu-
ne response if compared to the local (intracerebral) one.

2. Cellular allocytotoxic immune responses are
generated in response to both intraperitoneal and intra-
cerebral introduction of fetal NPCs with maximum ex-
pression at the 612" day after immunization and
following gradual decrease to the 37" day. Administra-
tion of Sandimmun reduced these manifestations after
intraperitoneal introduction of the cells, starting already
from the 12" day, and without significant effect on the
index in animals with intracerebral introduction.

3. Humoral allocytotoxic immune responses after
intraperitoneal introduction of fetal NPCs reached their
maximum at the 12—18" day and decreased from the
18" to the 37" day of the study. Level of allocytotoxic
antibodies decreased to the norm to the 37" day under
the influence of Sandimmun. In animals with intrace-
rebral introduction of cells the level of humoral
allocytotoxic immune responses decreased from the
18" day, and has not changed significantly under the
influence of Sandimmun.

4. After systemic administration of fetal NPCs the
elevated levels of antibodies against MBP (18" day)
and S-100 (37" day) was revealed. In animals with
intracranial introduction of fetal NPCs there was a
significant specific immune response to marker anti-
gens of cells of the nervous system (MBP and NSE),
increasing to the 37" day. Correction by Sandimmun
in dose of 100 micrograms at the 0", 3" and 6" day
reduces the level of neural antibodies on the 37" day
down to the norm.
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