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Histological Analysis of Changes in Brain Tissues of Rats

with Experimental Parkinson Disease Prior to and After Transplantation
of Cryopreserved Embryonic Nerve Cells

[IpencraBnena rUCTOMOPQOIOTHYECKAs XapaKTEPUCTUKA TPAHCIUIAHTATa KPHOKOHCEPBUPOBAHHEIX 3MOPHOHANBHBIX HEPBHBIX
kietok (OHK) y kpbIc ¢ 3KCIIEpIMEHTaNbHBIM TAPKHHCOHM3MOM, KOTOPBIH OBLI MONYYeH JBYCTOPOHHUM aHOAHBIM 3IEKTPOIU30M
yepHoil cyOcranmuu. [Tokazano, uto nepecaxkennsie DHK mpommudepupyror B 30He BBEICHHUS U 3a IpenesnoM pyOIoBOro Baia.
BBenennble HEHPOOIACTEI PACTIPOCTPAHSIOTCS TAKKE 3a MPEAEIIBI 30HEI PO eparny.

Knrwouesvle chosa: 3M6p1401—1am>m>1e HEPBHBIC KIIETKHU, IAPKWUHCOHU3M, TpaHCILIaHTAllUA.

IpencraneHo ricroMopdooriyHy XapaKTepUCTHKY TPAHCIUIAHTATy KPiOKOHCEpPBOBaHUX eMOpioHa pHuX HepBoBUX KiIiTHH (EHK)
y LIYypiB 3 EKCIIEPUMEHTAILHUM HapKiHCOHI3MOM, sIKUil OyJI0 OTPUMAHO JBOCTOPOHHIM aHOIHHM €JIEKTPOIIi30M YOPHOI CyOCTaHLil.
IMoka3zano, mo nepecamkeni EHK nponidepyrors B 30Hi BBejeHHs Ta 3a MexxaMu pyouesoro Baiy. HelipoOnacty, siki Oynu BBezeHi,

PO3MOBCIOKYIOTHCS TAKOXK 32 MEXKi 30HH Ipotideparii.

Kniouosi cnosa: eMOpioHanbHi HEPBOBI KIITHHH, TAPKIHCOHI3M, TPAaHCIIAHTALLIS.

There are presented histomorphological characteristics of cryopreserved embryonic nerve cells (ENCs) transplants in rats with
experimental parkinsonism, induced by bilateral anode electrolysis of substantia nigra. Engrafted ENCs were shown to proliferate
within the introduction area and beyond the scar. The introduced neuroblasts are spread beyond the proliferation area as well.

Key-words: embryonic nerve cells, parkinsonism, transplantation.

OnHUM U3 OCHOBHBIX HPHHIMIIOB MEAMKAaMEH-
TO3HOTO JIEYCHHUS TAPKUHCOHU3MA SIBIISIETCS TO(haMHUH-
3amecturenbHas Tepanus ([I3T) — Bocmonuenue
HEJOCTAIOIIET0 KOMM4YecTBa Jo(paMrHa B OpraHn3Me
00NBHOTO MyTeM BBEJEHHUA AodacoIepiKammnx
npenaparos [ 1]. IIpu nponomkuTeI-HOM TPUMEHEHUN
3T B cBsA3W C mporpeccupymomieil aereHepanueit
HUTPOCTPHAPHBIX HEUPOHOB, Yepe3 KOTOPHIE OMOCpe-
OyeTcsl NeiCTBUE JIEBONOMBI, 1 U3MEHEHUSIMHU Ha
CHHANTHYECKOM YPOBHE NMOCTENEHHO CHHXKAETCS
3¢ $EeKTUBHOCTD BBOAUMBIX MPENaparoB, YTO MPHBO-
IUT K YBEIMYEHUIO UX JAO3UPOBKH, M, KPOME TOTO,
MOSABIISIIOTCS TOO0UYHBIE 3P HEKTHI B BHIE MOTOPHBIX
(ykTyannii u AUCKUHE3MH [5].

Koppekmus nquchyHKIUH 10haMIHIPTHYSCKIX
(13) cTpykTyp, IpHBOIAIIAS K TIOJTHOMY pPErpeccy
JIBUTaTEIbHBIX HApYyIICHUH y JKUBOTHBIX [2, 3], B
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One of the main principles in medicamentous
treatment of parkinsonism is a dopamine-substitutive
therapy (DST): compensation of dopamine deficiency
in a patient’s organism by introducing DOPA-
containing preparations [1]. The efficiency of
introduced preparations gradually reduces at a long-
term DST application due to progressing degeneration
of nigrostrial neurons through which the levodopa
effect is mediated and owing to the changes at synaptic
level, that results in augmentation of their dosage and
additional side-effects in the form of motor fluctua-
tions and dyskinesia [5].

Correction of dysfunctions in dopaminergic (DE)
structures, resulting in a complete regress of
locomotory disorders in animals [2, 3] is achieved in
numerous experiments by transplantation of dopa-
minergic neurons, which source can be either
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MHOTOYMCIIEHHBIX KCIIEPUMEHTAaX MOXKET 10CTHIaTh-
csl TpaHCIUIaHTaUuell Ho(aMUHIPIHYECKUX HEHpo-
HOB, HCTOYHHKOM KOTOPBIX MOTYT OBITh KaK 3MOpHO-
HaJbHBIE CTBOJIOBBIE KJIETKHU [6], TaK U HEPBHBIC
KJIETKH TKaHW MO3Ta SMOPHOHOB Pa3JIMIHBIX CPOKOB
recranuu [2-4].

[Iupokoe kKIWHUYECKOE MPUMEHEHHE dMOpHO-
HanbpHBIX HepBHBIX kieTok (DHK) orpanmueno
OTCYTCTBHEM OTPabOTaHHBIX 3()h(PEeKTUBHBIX CTaH-
JapTHBIX TEXHOJOTHH WX 3a00pa, MocIeqyonero
Kyl1bTUBUPOBaHUA, JOCTOBEPHBIX PE3yIbTAaTOB
(yHIaMEHTaIBHBIX UCCICAOBAHUN MO BO3MOXKHBIM
MOCHEACTBUSIM UX TPAHCIUIAHTALlMU B OPTaHU3M
00JBHOTO, CBSI3aHHBIX C HIMMYHHOH HECOBMECTH-
mocthio JHK [3].

Lenp paboThl — n3ydeHue 0COOCHHOCTEN THCTOMOP-
(homornyeckor CTPyKTypHl TPaHCIUIAHTATa KPHOKOH-
cepsupoBanabix DHK mpu skcnepumeHTanbHOM
napkuHCcoHK3Me (OI1) B pa3nuuHbie CPOKH MOCIe UX
BBEJICHUSI.

Matepnanbl 1 meToabl

OMOpHOHAILHBIE HEPBHBIE KJIETKH KpbIc 17-18 nnei
recTalliy IMOJydadl B YCIOBHUSIX CTEPHIBHOCTH W3
TOJIOBHOT'O MO3Ta ITyTEM MEXaHUYECKOTO JUCIIEPTHUPO-
BaHUs Yepe3 HEHIIOHOBYIO TKaHb B pacTBOpE XEHKCa.
[ony4yeHHyI0 KIETOYHYIO CyCIIEH3UIO TPHKABI LICHT-
pudyruposanu npu 1500 06/mun. Hagocanok BMecte
CO CTpOMOH, (OPMEHHBIMHU 3JIEMEHTAMH KPOBH U
MOBPEXKACHHBIMU KJIeTKaMu yaansaau. KommdaecTtso
KJIETOK ITO/ICYMTHIBAIIN B Kamepe [ opsieBa, )Ku3HecIo-
COOHOCTB OIPEAEIISIIN MO CYTIPABUTAIHLHOMY OKpAIIIH-
BaHUO 1%-M MeTHI€HOBHIM cHMHUM. KoHedHas
KOHLIEHTpalus KieTok coctaBimsuia 10 maH B 1 Mn
CYCIIEH3UH, )KU3HECTIOCOOHOCTH — 92-95%. Mopddoio-
TUYECKOE HCCIIEIOBAaHHE NMPOBOJIUIHN B CBETOBOM
MuKpockorne “buonam” npu yBenndenuu B 200 pas.

[Tomyuennyto cycnensuto DHK npu remneparype
4°C unkybupoBanu B 15%-m pactBope 1,2-npoman-
Iuoja, MPUrOTOBIEHHOM Ha pacTBope XeHKca,
conepxamuM 10% caxapossl. Bpemst skBunmnOpauu
KJIETOK ¢ KPHO3AIUTHON cpemoit cocTaBisiio 10 MuH.

ITocne nnkyOanuu B pacTBOpax KpHOIPOTEKTOPOB
KJICTOUYHYIO CYCIICH3HUIO pacthacoBBIBAIH BO (PTOPO-
IUIACTOBbIE KOHTEHHEPHI BHICOKOTO NaBJIEHUs O0be-
MOM | MJI, KPHOKOHCEPBHUPOBAIIN Ha 3aMOPaXKUBaTeIe
3I1-10 (Ykpauna). 3aMOpaKuBaHHE MPOBOAMIA CO
ckopoctbio 10°C/mMun no —80°C ¢ mocnenyromum
MOTPYKEHHEM B JKUAKHH a30T.

Otorpes mpoBOAMJIM Ha BOASIHON OaHe mpH
temneparype 40°C B Tedenue 1-2 MHH, IOCIIE YETO
KPUOIPOTEKTOP M3 CYCIEH3UH KJIETOK YHAJsIH
OJHOKPAaTHBIM LEHTPU(YTUPOBAHUEM B PACTBOPE
Xenkca ¢ 10%-m pacTBOpoM caxapo3bl MPU TEMIIe-
parype Tatomrero jipaa (0-4°C).
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embryonic stem cells [6] or nerve cells of embryonic
brain tissue of different gestation terms [2-4].

Extended clinical application of embryonic nerve
cells (ENCs) is limited by the absence of any mastered
efficient standard technologies of their derivation,
following culturing, statistically significant results of
fundamental studies on possible consequences of their
transplantation into a patient’s organism, related to
the ENCs immune incompatibility [3].

The work was targeted to studying the peculiarities
of histomorphological structure of transplant of
cryopreserved ENCs at an experimental parkinsonism
(EP) within different terms after their introduction.

Materials and methods

Rat ENCs of 17-18 gestation days were derived
under sterile conditions from bone marrow by
mechanical dispersion through nylon tissue in Hank’s
solution. Obtained cell suspension was three-fold
centrifuged at 1500 rot/min. Supernatant together with
stroma, formed elements and damaged cells were
removed. Cell amount was calculated in Goryaev’s
chamber, viability was determined by supravital
staining with 1% methylene blue. Final cell concen-
tration made 10 mln in 1 ml of suspension, viability
was 92-95%. Morphological study was carried-out
under Biolam light microscope, X200 magnification.

Obtained ENCs suspension was incubated at 4°C
in 15% 1,2-propane diol solution, prepared with 10%
sucrose-containing Hank’s solution. Cell equilibration
time with cryoprotective medium made 10 min.

After incubation in cryoprotective solutions cell
suspension was packed into 1 ml fluoroplastic
containers of high pressure, cryopreserved with ZP-10
freezer (Ukraine). Freezing was carried-out with
10°C/min rate down to —80°C with following
immersion into liquid nitrogen.

Thawing was done on water bath at 40°C for 1-2
min, then a cryoprotectant was removed out of cell
suspension by single centrifugation in Hank’s solution
with 10% sucrose one at melting ice temperature
(0-4°C).

Research in animals was performed according to
the “General Principles of Experiments in Animals”
approved by the I** National Congress on Bioethics
(Kiev, 2001). The 250-300g’ Wistar male rats were
used in the experiments. Parkinsonism model was done
by bilateral anode electrolysis of substantia nigra
(SN). Anode was made with 0.3 mm steel wire, iso-
lated throughout the length by polyvinylformal lacquer
excluding an operative part of about 1 mm length.
Cathode was placed into animal’s mouth. Electrolysis
was done with 12 V current and 0.3 A current intensity
with 6-8 sec exposure. For exact matching with the
target we used the atlas of stereotactic coordinates of
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Pabora Ha »XKMBOTHBIX BBIMOJHSIIACH B COOTBET-
ctBuH ¢ “OO0MUMH MPUHIIMIIAMU SKCIICPUMEHTOB Ha
JKUBOTHBIX’, 0100peHHBIX | HarmoHanpHBIM KOHTpec-
com o omoatuke (Kues, 2001 r). B akcriepumenTtax
ObUIM MCIIOJIB30BaHBl KpPbICHI-caMIbl TUHUN Wistar
maccoit 250-300 r. Mozaenb mapKUHCOHU3MA CO3/1a-
BaJIM 1By CTOPOHHUM aHOIHBIM 3JIEKTPOIN30M YEpHOI
cyOcranmuu (substantia nigra, SN). AHoJ U3roTas-
JINBAJIA U3 CTAILHOM MPOBOJIOKH quamMeTpom 0,3 MM,
W30JUPOBAHHON 1O BCEW JIMHE BUHUDICKCOBHIM
JIAKOM 32 WUCKJIIOYeHHEM padoueil 4acTu AJTUHOU 10
1 mm. Karon momemianu B poT )KUBOTHOTO. DJIEKTPO-
JIU3 BBITIOJIHSAJIM TOKOM HampspkeHueMm 12 B, cumoi
toka 0,3 A ¢ skcmozunuer 6-8 c¢. st TouHOTO
MONaJaHusl B UCKOMYIO ILI€JIb UCIOJIb30BaIHN aTiac
CTEPEOTAKCHUUYECKUX KOOPAMHAT MO3ra KphICH [7] n
CTepeoTaKCHUECKHUH anmnapar. Onepannio NpoBOANIN
[10J] BHYTPUBEHHBIM THOIIEHTAJIOBBIM HAPKO30M B J103€
12 mr Ha 100 r Macchl Tena )KHBOTHOTO ¢ (hukcanuei
KUBOTHOT'O B CTE€PEOTAKCUYECKON YCTaHOBKE I
MHKPOD3JIEKTPOAHBIX MCCIETOBAHHUI TOJIOBHOIO U
cnuHHOTO Mo3ra kuBoTHBIX COX 3 (OIl UncTuTyTa
¢uznonornn um. A.A. boromonsia AH YCCP,1972 1)

’KuBoTHbIe ObLTH pa3/ieNeHbl Ha JBE TPYIIIbL:

I —KoHTpONBHAS ¢ IBYCTOPOHHEH necTpyKunei SN
(6 KUBOTHBIX);

IT — rpynna xuBoTHBIX ¢ gecTpykuueil SN u
tpancmanTanuein DHK (24 »KuBOTHBIX).

Bsenenune OHK Bo Il rpynme >kuBOTHBIX TPpOU3BO-
JWIA CTEPEOTAKCUYECKHU 110 OIMMCAHHON METOIMKE B
30Hy aHOAHOM AECTPYKLIHMHU Ha 7-€ CyTKH Iocie
onepanuu cozganus Oll.

I'mcTonornueckyro ouneHKy oyara aHOZHOM Je-
CTpyKuuu y Kpsic I rpynmsl npoBoaunu Ha 10-, 30- u
50-e cyTKH, COCTOSIHHE TpPaHCIUIaHTaTa KPUOKOH-
cepsupoBanHbix DHK y xxuBoTHBIX Il rpynmsr
npoBoaunu Ha 5-, 15-, 30- u 50-e cyTkm mocie
BBeJIeHUS. [ MCTOOTHYECKHE Cpe3bl MO3ra OKpaIlH-
Baj TeMaTOKCUJIMWH-I03WHOM M TOJYHIUHOBBIM
CUHHM 110 MeTony Huccns.

Craructrdeckyto 00pabOTKy pe3yJIbTaToOB BBIION-
HsiH 110 Metony CThIONeHTa.

Pe3yAbTatbhl M 00CyXXA€HHe

[IpoBeneHHbIe HCCOEeNOBaHUS MOKa3ald, YTO
WCIIONIb30BaHHBIA METO/ KPHOKOHCEPBHUPOBAHUS IO
JIBYXATAIHOW mporpamme ¢ 1,2-mpomaHanoNoM B
KauyecTBE KPUOIPOTEKTOpPa IO3BOJUI COXPAHUTD
85%%5% wuznecnocoonbx IHK (o okpammBanuio
METHJIEHOBBIM CHHHM), TOTJIa KaK >KH3HECIOCO0-
HOCTb 10 KPHOKOHCEPBHPOBAHUSA cOCTaBIsIa 92+4%.

JBycTopoHHss aecTpyKiys SN ¢ TOMOIIBIO aHOAHO-
IO 3JEKTPOJIM3a Jajla BO3MOXKHOCTh nonyuuts JlI ¢
XapaKTEPHBIMU IBUTATEIbHBIMU paccTpoiicTBamu [4].

l'ucTonornveckue ucciaeqoBaHUS TKaHEH TONOB-
HOTO MO3ra >KMBOTHBIX Mocie MonenupoBanus Ol

NMPOBJIEMbI 2 1 3

KPUMOBMOJIOIrUM
T. 16, 2006, N22

rat brain [ 7] and stereotactic apparatus. Operation was
done under intravenous thiopental narcosis in 12 mg
dose per 100 g of animal body weight with animal
fixation in SEZh 3 stereotactic device for animal brain
and spinal cord microelectrode studies (Experimental
Unit of A.A. Bogomolets Institute of Physiology of
Academy of Sciences of UkrSSR, 1972).

Animals were divided into 3 groups:

The I*: control with SN bilateral destruction (6
animals);

The 11" animals with SN destruction and ENCs
transplantation (24 animals).

In the 11" group the ENCs were stereotactically
introduced according to the described technique into
the area of anode destruction to the 7" day after
operation on EP formation.

Histological evaluation of anode destruction focus
in rats of I*' group was carried-out to the 10™, 30" and
50™ days, state of cryopreserved ENCs transplant in
I group’s animals was done to the 5™ 15", 30" and
50" days after introduction. Histological sections of
brain were stained with hematoxylin-eosin and
toluidine blue by Nissl method.

Results were statistically processed by Student’s
method.

Results and discussion

The performed studies have demonstrated that the
used cryopreservation method using two-step program
with 1,2-propane diol as a cryoprotectant enables to
preserve 85£5% of viable ENCs (by methylene-blue
staining), meanwhile the viability before cryopreser-
vation was 92+4%.

SN bilateral destruction with anode electrolysis
made it possible to induce EP with typical locomotory
disorders [4].

Histological studies of animal brain tissues after
EP modeling have shown distinct foci of electrolytic
destruction of SN brain tissue (Fig. 1-3). Thus, 10 days
after destruction in brain tissue of I* group’s animals
the phenomena of moderate pericellular oedema,
diffusive lymphatic infiltration, vacuolar dystrophy
and neuron necrotization are manifested (Fig. 1). No
significant changes from glial cells during preparation
staining with hematoxylin-eosin were observed.

A complete atrophy in neurons and diffusive
hyperplasia of glial cells with hyperemic dilation of
surrounding vessels were observed in destruction focus
of I* group’s animals 30 days after damage (Fig. 2) .

The injury focus becomes more packed, the
necrotised structures are resolved and the cavity,
surrounded with glial scar is formed on their place 50
days after destruction (Fig. 3). Neuron hypertrophy
and diffusive hyperplasia of glial cells with slightly
manifested lymphatic infiltration are noted around the
destruction focus.
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Puc. 1. I'ucromopdonornueckne U3MEHEHHs y4acTKa
TOJIOBHOTO MO3Ta KpbIc ¢ D11 Ha 10-e cyTku mocie aekTpo-
JUTUYECKOH necTpykuuu. OKpacka reMaTOKCHIIMH-
303uHOM, 00.4, ok. 10.

Fig. 1. Histomorphological changes of brain tissue area in
rats with EP to the 10th day after electrolysis destruction.
Haematoxylin-eosine staining, objective 4, ocular 10.

MOKa3aJld OTYETIAUBBIE OYaru 3JIEKTPOIUTHUUECKOM
nectpykuuu mosroBoi Tkanu SN (puc. 1-3). Tax,
yepe3 10 cyT mocne OecTpyKUMH B MO3TOBOM TKaHU
JKHUBOTHBIX | TPYMIIBI BBIPAXKCHBI ABJICHUS YMEpPCH-
HOTO MEPUIICIUIIOIAPHOTrO oTeKa, Tud dy3HOH trumda-
TUYECKOU MH(QUIBTPALIMH, BaKYOJIPHON AucTpodun
" Hekporu3anuu Heviponos (puc. 1). Co cTopoHBI
IJIMABHBIX KJIETOK MPHU OKpacKe Ipernapara rema-
TOKCHJIMH-303HHOM CYIIECTBEHHBIX U3MEHEHUI He
OTMEYaIOCh.

Uepes 30 cyT nmocie moBpexaeHus (puc. 2) B ouare
JECTPYKIIMU KHUBOTHBIX | TpyMIbl 3aMETHBI MOTHAS
atpo¢us HellpoHOB M Auddy3Has TUNEPILIIaA3UsL
[IMAJIbHBIX KIJIETOK C TMIIEPEMHYECKON TuiaTalueit
OKPY>KaroIluX COCYIOB.

Uepes 50 cyt mocne pectpykuuu (puc. 3) ovar
MOBPEXKJICHUS YIUIOTHSIETCS, HEKPOTU3UPOBAHHEIE
CTPYKTYPBI paccachIBalOTCsI M HA HX MECTe 00pazyeTcs
MOJIOCTh, OKPY>KEHHAs TIHAbHBIM BalloM. Bokpyr
oyara JIeCTPyKIIUH 3aMETHBI THIIEPTPOQHS HEHPOHOB
u quddy3Has TUIepIuTa3us ITHAIBHBIX KIETOK €O
c1a00 BBIpaXeHHOHN JUM@aTHUeCKOH MHOUIBTPA-
LHUEH.

[Tocne Ttpancnnantanuun OHK y xuBoTHbIX 11
rpynisl Ha 5-¢ cyTkH (puc. 4) HabmonaeTcs Hepas-
HOMEpHOE pacrpeaesicHue HEeHpoOIacToB B TKaHH
Mo3ra. OTYeTINBO BUAHO, YTO HEHPOOIACTHI pactpo-
CTPAHSIOTCS B OOHOM HalpaBieHUH. BeposTHO, 3TO
CBS3aHO C MHTCHCHUBHOCTBHIO KpOBOCHaOxeHUs. B
MecTe JOMUHHUPYIONIETO paclpoCTpaHeHUs] Helpo-
0J1aCTOB OTMEYAIOTCSI ¢1a00 BHIPAXKEHHOE YILIOTHCHUE
U TUNEPTPOQHS TIMANBHBIX KIETOK. 30HA BBEICHHS
CYCIICH3WH HAYMHAET OTPAHUYMBATHCS TIIHAIBHBIM
BasioM. KonruecTBO MUTpHPOBaBIIMX HEWPOOIACTOB
BBIIIIE B 30HE 00Jie€ MHTEHCHBHOTO KPOBOCHAOXKECHHUS,
rae o0pa3oBaHKe TIIMAIBHOTO pyOIia OTCYTCTBYET.
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Puc. 2. T'ucroMopdonoruueckue U3MEHEHHs ydacTKa
TOIOBHOTO MO3Ta Kpbic ¢ D11 Ha 30-e CyTKH mocie 3MeKTpo-
auTH4YecKord nectpyknuu. OKpacka reMaTOKCHIIMH-
303UHOM, 00. 4, ok. 10.

Fig. 2. Histomorphological changes of brain tissue area in
rats with EP to the 30th day after electrolysis destruction.
Haematoxylin-eosine staining, objective 4, ocular 10.

To the 5™ day following ENCs transplantation an
uneven distribution of neuroblasts into brain tissue is
noted in animals of the [T group (Fig. 4). Neuroblasts
are distinctively observed to be spread in one direction.
This is probably related to the intensity of blood
supply. In the site where neuroblast propagation
predominates, a slightly manifested packing and
hypertrophy of glial cells are noted. The area of
suspension introduction begins to be limited by glial
scar. The amount of migrated neuroblasts is higher in
the area of more intensive blood supply, where no glial
cicatrix is formed.

To the 10" day in II" group animals the packing of
glial cells with formation of uncompacted glial cicatrix
occurs around the ENCs suspension introduction area
of (Fig. 5). A limited cell proliferation is seen within

Puc. 3. T'ucromopdonornyeckue U3MEHCHUS ydacTKa
TOJIOBHOTO MO3Ta Kpbic ¢ D11 Ha 50-e CyTKH mocie 31eKTpo-
nutudeckoi gectpykuuu. OKpacka reMaTOKCHIIMH-
303UHOM, 00. 4, oK. 10.

Fig. 3. Histomorphological changes of brain tissue area in
rats with EP to the 50th day after electrolysis destruction.
Haematoxylin-eosine staining, objective 4, ocular 10.
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Puc. 4. Tucromopdonornyeckne U3MEHCHHUS ydacTKa
roioBHOTO Mo3ra Kpsic ¢ OI1 Ha 5-e cyTku mocie TpaHc-
miaHTanuu KpuokoHcepBupoBanHbix DHK. Oxpacka
TONYUAUHOBEIM cHUM 1o Huccro, 06. 10, ok. 10.

Fig. 4. Histomorphological changes of brain tissue area in
rats with EP to the 5th day after transplantation of cryopre-
served ENCs. Haematoxylin-eosine staining, objective 4,
ocular 10.

Ha 10-e cyTku y )kUBOTHBIX 1l TpyTIITel BOKPYT 30HBI
BBeaeHus cycnen3nu JHK mpoucxomut ymroTHeHHE
[JIMaJbHBIX KIETOK C 00pa3oBaHHEM HEIJIOTHOTO
IMaJbHOTO pyOua (puc. 5). B 30He BBeneHus BugHa
orpaHu4eHHas nponudepanus KIETOK, O KOTOPOH
MOYHO CYANTH [0 BU3YaJIbHOMY CPaBHEHHIO OTHOCH-
TENBHBIX Pa3MEPOB KIIETOK U SIIEP, a TAKKE XapaKTep-
HOMY DAacHOJIOKEHUI0 XpOMaTHHA. 3a MpeaesiaMu
IMaibHOTO pyOIia onpenensercs auddysHas nposu-
(depanuss UMILTAHTHPOBAHHBIX KJIETOK, MHTPUPO-
BaBININX W3 30HBI BBeICHUS (puC. 5).

Ha 30-e cytkm mocne Tpancmiantamuun DHK
OTMEYArOTCS YYaCTKH MPIKUBIICHHS TPAHCIIAHTATA,
BU3YaIIM3UPYIOTCS TPYIITBI HEHPOOIACTOB, OKPYKEH-
HbIE TIIHAIbHBIMU KJIIETKAMH, 3aMETHO yBEIHMYCHUE
KOJTMYECTBA HEUPOOIACTOB B KaXKI0H IPyIIe KIETOK
(puc. 6).

Ha 50-e cytku B 30He umruiantanuu OHK BugHb!
rpynmbl HelpoOsiacToB, OKpyKeHHbIe AUPPy3HO
PAaCIOJIOKEHHBIMY TIIMAIBHBIMU KIETKaMH (puc. 7).
3a npeaenamMu HETUIOTHOTO Bajla U3 IIMAJIBHBIX KIIETOK
ObUTH BBISIBIICHBI OTJICBHBIC HEWPOOIACTHI, YTO HE
HCKITIOYaeT BO3MOXKHOCTH TIPOTEKAHUS JaIbHENIIIIX
MIPOIIECCOB MUTPAIMHN TPAHCIUIAHTHPYEMOTO Mare-
puana.

BbiBOADI

JIBycTopoHHHMI aHOAHBIHN 2nekTponn3 SN 103BO-
aseT nomy4duTs D11 ¢ XapakTepHOH TUCTOIOTHYECKON
KapTUHOW oyara aHOAHOM AECTPYKLUH, XapaKTepu-
3yIOIIEHCs HEKpOTH3aluKel HEHPOHOB, UX arpoduei,
TUIEpIUIa3uel TIUaJbHBIX KIETOK C JuilaTaluue
KPOBEHOCHBIX COCYIOB M JIMM(AaTHUECKOH HHPUIIB-
Tpaluei.
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Puc. 5. T'ucromopdonoruueckue U3MEHEHHs ydacTKa
rojoBHOro Mosra kpsic ¢ 11 Ha 10-e cyTku nociie TpaHc-
miaHtanuu kpuokoHcepBupoBaHHbiXx DHK. Oxpacka
TOJXYHIMHOBBIM cuHMM 110 Huccio, 00. 10, ok. 10.

Fig. 5. Histomorphological changes of brain tissue area in
rats with EP to the 10th day after transplantation of cryopre-
served ENCs. Haematoxylin-eosine staining, objective 4,
ocular 10.

the introduction area, that can be judged by visual
comparing the relative sizes of cells and nuclei, as
well as by typical chromatin location. Beyond the glial
cicatrix a diffusive proliferation of implanted cells,
migrated from introduction area is determined (Fig. 5).

To the 30" day after ENCs transplantation there
are noted the sites of transplant’s engraftment, the
groups of neuroblasts, surrounded with glial cells are
visualized, an increase in neuroblast amount in each
group of cells is noticeable (Fig. 6).

To the 50™ day in the area of ENCs implantation
the groups of neuroblasts, surrounded with diffusely
located glial cells are seen (Fig. 7). Certain neuroblasts

Puc. 6. I'ucromopdonornyeckue U3MEHCHUST ydacTKa
rooBHOTO Mo3ra kpbeic ¢ DIl Ha 30-e¢ cyTkm mocie
TpaHCIUTaHTaluu kpruokoHcepBrupoBanHbix DHK. Okpacka
TONYHUIMHOBEIM cHHUM 110 Hucciro, 06.10, ox. 10.

Fig. 6. Histomorphological changes of brain tissue area in
rats with EP to the 30th day after transplantation of cryo-
preserved ENCs. Haematoxylin-eosine staining, objective
4, ocular 10.
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I'ucromopdonornueckre uccne0BaHus JHHAMU-
KH M3MEHEHUS COCTOSHUS MEePECaKEHHBIX KPHOKOH-
cepsupoBanHbIXx DHK y kpbic ¢ O11 cBUaeTensCTBYIOT
o mponudepanuu HeHpoOIacToB Kak B 30HE Iepe-
caJKu, Tak M 3a IpeneiramMu pyOLOBOro Baia,
c(hOpPMHPOBAHHOTO TMTHATBEHBIMHU KJIETKAMH.

Hanuuue otnensHBIX HEHPOOIACTOB 32 MpeAeTaMu
HEIUIOTHOTO BaJla U3 NIMANBHBIX KIETOK HE HCKITI0YAeT
BO3MO)KHOCTH PACIPOCTPAHEHU UMILTAHTHPOBaHHBIX
HelipoO1acToB 3a mpenensl ouara npoaudeparim.

Jlntepatypa

1. Tpunbepe 4., AMuHogpp M., CalimoH P. KnuHudeckas
HeBponorua.— M., 2004.— 512 c.

2. BposuHa H.H. lopduexko XX.I., bepyeHko O.I. Mopdo-
YHKUMOHamNbHble 0COBEHHOCTM FONIOBHOMO MO3ra KpbIC Npu
TpaHcnnaHTaumm cneunduyeckon aMOproHanbHOM HEPBHOM
TKaHW Ha MOAENU 3KCTpanupamuaHbix HapylieHun [/ B cb.:
AkTyanbHble BOMPOCHlI PENPOAYKTONOrMN U KPUOMEANLIMHBI.—
XapbkoB, 1998. — C. 189-193.

3. YexoHuH B.[l., Jlebedes C.B., Amumpuesa T.b. u dp.
Kputepumn adbdekTuBHOCTM TpaHCcnnaHTauMm npenapartos
3MOpPMOHANbHOW HEPBHOW TKaHW Yy KPbIC C MOBpeXaeHneM
Ao aMHIprMyeckon HUrPOCTPUApPHON cUcTeMbl 6-rugpo-
okcugodamuHom (6-OHDA) // MaTton. duamonorus u
akcnepum. Tepanus. — 2002.— Ne3.— C. 19-22.

4. YexoHuH B.fl., Jle6edes C.B., Amumpuesa T.b. v ap.
CpaBHeHne 3(pHEKTUBHOCTU KIETOYHbIX NpenapaToB u3
3MOpUOHaNbLHOrO BEHTPanbHOro Me3eHLedanoHa pasnmyHbiX
CPOKOB MpeHaTanbHOro nepuofa npu MHTpacTpuapHom
TpaHcnnaHTaumm kpbicam ¢ 6-OHDA-napkuHcoHnamom // bron.
akcnepum. 6uon.— 2002.— T. 133, Ne6.— C. 701-706.

5. OkcmpanupamudHblie paccmpolicmea. PykoBoacTBO no
aunarHocTtuke n nedenumo // Mop pen. B.H.lWToka, UN.A. NBa-
HoBon-CmoneHckon, O.C.JlesnHa.— M., 2002.— 606 c.

6. Bjorklund L.M., Sanchez-Pernaute R., Chung S. et al.
Embryonic stem cells develop into functional dopaminergic
neurons after transplantation in a Parkinson rat model // PNAS
USA.— 2002.— Vol. 99, N4.— P. 1755-1757.

7. Fifkova E., Marsala J. Stereotaxic atlases for the cat, rabbit
and rat / In: Electrophysiological Methods in Biological
Research / Eds: J. Bures, M. Petran, and J. Zachar.— New
York: Academic Press, 1967.— P. 653-731.

Hocmynuna 29.09.2006

NMPOBJIEMbI 2 1 6

KPUMOBMOJIOIrUM
T. 16, 2006, N22
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TOJYUIUHOBBIM cCHHHM 110 Huccro, 06.10, oxk. 10.

Fig. 7. Histomorphological changes of brain tissue area in
rats with EP to the 10th day after transplantation of cryopre-
served ENCs. Haematoxylin-cosine staining, objective 4,
ocular 10.

were revealed beyond an uncompacted scar of glial
cells, that did not exclude a possible migration of
transplanted material.

Conclusions

SN bilateral anode electrolysis enables the EP
induction with a typical histological picture of anode
destruction focus, characterizing by nectrotization of
neurons, their atrophy, hyperplasia of glial cells with
blood vessel dilation and lymphatic infiltration.

Histomorphological studies of the dynamics of
change in the engrafted cryopreserved ENCs state in
EP rats testify to the proliferation of neuroblasts both
in the engraftment area and beyond the scar, formed
by glial cells.

Presence of certain neuroblasts beyond uncom-
pacted scar of glial cells does not exclude the
possibility of implanted neuroblast propagation
beyond the proliferation focus.
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