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Distribution of Labeled Embryonic Nerve Cells After In Vivo
Introduction at Experimental Eye Trauma

W3y4anu pacmpeneneHne KPHOKOHCEPBHPOBAHHEIX IMOPHOHAIBHBIX HEPBHBIX KIETOK, MEUEHHHIX 3,3 -IHMOKTAICIUII-
oxcaxapbormanu 6pomuiom (DDC), B TKaHSIX ceTYaTOH M COCYAUCTOH 000I0UEK IOCIIE NX BBEICHHS IIPU SKCIEPUMCHTAIEHOM JIAa3€PHOM
0XKOT€ ceTJaToit 000JI0UKH I1a3a y KposnuKoB. [lokazaHo MpHUCYTCTBHE KPAacUTENsI B OUare MOpaKeHUs Ha MPOTSHKEHUN 21 CyTOK.

Kniouegvie cnoga: >MOpHoOHaTIbHEIEC HEPBHBIE KJIETKH, SKCIIEPUMEHTAIbHAS TPaBMa I1a3a, (pIyopeceHTHRIH KPaCUTENb.

BuByanu po3noaii KpiokOHCEpBOBaHUX eMOPIOHAIBHUX HEPBOBUX KIIITHH, MEYEHHX 3,3’ - TIOKTaJeIMIOKCaKapOOoIiaHia 6poMiaom,
B TKAHHHAX CIiTYacTOl i CyAMHHOT 000JIOHKH IicIIs iX BBEJCHHS IPH EKCIICPHMEHTAIBHOMY JIa36PHOMY OIIKY CiT4aToi 000JIOHKH OKa Y
kpouiB. [loka3aHa HasiBHICTh OapBHUKA B OCEPEAKY YpaKeHHs Ha MpoTs3i 21 moou.

Knrouoei cnosa: eMOpioHabHI HEPBOBI KIIITUHH, €KCIIEPUMEHTAIbHA TPaBMa OKa, (IyopecieHTHHI OapBHUK.

The distribution of cryopreserved embryonic nerve cells labeled with 3,3’-dioctadecyloxacarbocyanide bromide (DDC) in the
tissues of retinal and vascular membranes after introduction at experimental laser burn of eye retina in rabbits has been studied. The

presence of dye in the damage focus for 21 days has been shown.

Key-words: embryonic nerve cells, experimental eye trauma, fluorescent dye.

Ha coBpeMenHoM 3Tare pa3BUTHS TpaHCIJIAH-
TOJOTHH pa3pabOTaHBl METOABI BBIAEICHHS, Xpa-
HEHWSI, OIICHKH KU3HECTIOCOOHOCTH IMOPHOHATHHBIX
HEPBHBIX KIIETOK.

Hawnbonee mocToBEpHBIM METOIOM OLIEHKH IyTeH
MUTPAIUU BBEIEHHBIX KIETOK in Vivo SBISIETCS HX
uneHTu(GUKanKsg B Opranu3Me perunuenTa [ 1-6].

B nacrosimee Bpems NpensioKeHbl pa3jidyuHbIe
MapKepbl Ui WACHTU(DUKAIIMKA KIETOK B OPraHU3Me
pEelUNNEeHTa, B YaCTHOCTH METOJ (IyOopECIICHTHBIX
30H10B (D3) [11].

@OryopecIeHTHBIE 30HbI, KOTOPHIE UCTIONB3YIOTCS
JUTSL UCCIIEZIOBAHUS KJIETOYHON CTPYKTYPHI, TOJIKHBI
MMETH BBICOKHE COJIEBATOXPOMHBIE CBOMCTBA M 3HAYH-
TeNbHOE yBEIMICHNE KBAHTOBOTO BBIXO/A ITPH CBSI3BI-
BAaHHUHU C OMOJIOTHIECKUM 00BEKTOM, a TAKIKE pearupo-
BaTh Ha U3MECHEHUE MUKPOOKPYKEeHHUS [6].

B Guonoruu u MeTuIMHe NCIIONB3YETCS OOJBIIOEe
KOJIMYECTBO (IYOPECIICHTHBIX 30HJIOB, HalpHUMep,
UM OpoMua, KapOoaUMETHI(IyOpeCenH, XeXCT
33258, mponunuit iogun, JJCM (4-N-numetun-
aMUHOCTUPHUIA |-MEeTHINUPUIUHUNA-N-TOIYOJICYIIb-
tdonar) u ap. [8, 12].

XapbKOBCKaﬂ MEAULMHCKada akKaAeMnda NOCTAUMIMAOMHOIO 06pa307
BaHUA
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At the contemporary stage of transplantology
development the methods of isolation, storage and
estimation of viability of embryonic nerve tissues have
been designed.

The identification of the introduced cells into a
recipient’s organism is the most valid method to esti-
mate their migration ways [1-6].

Today different markers for identification of cells
in a recipient’s organism, in particular, the method of
fluorescent probes (FP) have been proposed [11].

Fluorescent probes which are used for study of cell
structures should have solvate-chrome properties and
significant increase in quantum yield during binding with
biological object and also respond to the changed
microenvironment [6].

In biology and medicine there is used a big number
of fluorescent probes, for example ethidium bromide,
carbodimethyl flourescein, Hoechst 33258, propidium
iodide, DSM (4-N-dimethyl-aminostyril 1-methylpy-
ridinium-N-toluolsulfonate) ezc. [8, 12].

There are available data that these fluorochromes
may render manifested toxic effect and cause structural
and functional impairments in a cell by reducing the
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Nmetotest naHHbIe, 4TO 3TU (IIyOPOXPOMBI MOTYT
OKa3bIBaTh BBIPAXEHHOE TOKCHYECKOE JICHCTBHUE U
BBI3BIBAThH CTPYKTYPHO-(PYHKITMOHATEHBIC HAPYIIICHUS
B KJICTKE, CHIDKASI JKH3HECIIOCOOHOCTD M CITOCOOHOCTh
K Tipostrdepariu, 9To IpUBOINT K ee rudenu. Kpome
TOT'0, HU3Kast HHTCHCHBHOCTH CUTHAJIA H BO3MOXXHOCTh
OBICTPOI AMTUMHIHAIIH KPACHUTEIS U3 KIIETKH CHUYKAIOT
[IEHHOCTh TaHHOW METOIUKH [8&].

B cBs13u ¢ 9THM HEOOXOIUMBI IMOUCK HOBBIX D3 u
AKCIIEPUMEHTATFHOE 000CHOBAHHE WX UCIIOB30BAHMU.

HenaBuo nns uneHTUGUKAIINN KIETOK JI0 U ITOCIIE
KPUOKOHCEPBUPOBAHMS, & TAKXKE HA paHHUX M OTJa-
JIEHHBIX 3Tarax BOCCTAHOBUTEIHHOTO TIEPHO/Ia TTOCIIe
ux BBeAeHMs ObLT peaiosken O3 3,3’ - arnokTaaenmi-
okcakapbonmanu opomun (DDC).

[To mMmeromuMcst TaHHBIM MPU UCIMOIH30BaHUHU
¢myopecuentHoro 30512 DDC okparmBaroTcsi TOJIBKO
MeMOpaHbI KJIETOK, IPH 3TOM COXPaHSETCS UX IIEJI0CT-
HOCTB, YTO MOJXKET SIBUTHCS OJHHUM M3 IOKa3arejci
(hYHKIIMOHAITLHOCTH KIJIETOK JI0 M TTOCIIE MX JIEKOHCEPBH-
pOBaHUS U BBEACHUS, a TAKKE TIO3BOJISICT PACCUUTHI-
BaTh HA BO3MOXXHOCTh X UACHTU(GUKAIIUN B OPTaHU3-
me pertunuienTa [ 11]. JlaHHbIiH 30H,] TO3BOJSET OIICHUTH
Y POCIICTUTH 32 MUTPAIIUCH, pacpeieICHUEM HePB-
HBIX KIIETOK JI0 21 CyTOK, YTO MOXKET ObITh Ba)KHOI
MIPEIOCHLUTKOM JJIs1 U3YYICHUS ITPOIIECCOB PETCHEPAITHHT
B IATOJIOTHYCCKOM Odare.

Lens paboTsl — M3ydeHne pacupeesieHns Mede-
Hb1X DDC KproKOHCEpPBUPOBAHHBIX SMOPHOHATBHBIX
HEPBHBIX KJIETOK MTOCIIe BBEACHUS B OPTaHN3M KPOJIMKA
IIPU MOJEJIBPHOW MMAaTOJOTUU CeT4aTOd 0OO0JOUYKH B
pa3IUYHbBIE BpEMEHHBIE IIPOMEKYTKH.

MaTtepuarbl n meTOAbI

OKCIEpUMEHTHI NMPOBOIUIN Ha TOJOBO3PEIIBIX
kponukax mopoasl wHmmmmia maccoit 1,5-2,5 xr
COTJIaCHO ToJIOKeHUsIM “EBponeiickoit KOHBEHIINU O
3alIUTe TO3BOHOYHBIX XKUBOTHBIX, HUCTIONIB3YEMBIX IS
SKCIEPUMEHTAJIBHBIX U APYTUX HAYYHBIX ILienei”
(CtpacOypr, 1985).

B kauecTBe MOJENBHONW MATONOTHH CETYATKH
HCHOJIb30BAIM SKCIEPUMEHTAIBHYIO MOJENb Ja3ep-
HOTO MaKyJIpHOTO oxora. JlazepHoe moBpexaeHue
CETUYaTKH I71a3a KPOJIHMKA OCYILECTBIISIIH C IIOMOILBIO
aproHoBoii Ja3epHoi yctaHoBkH (Visuals 532). Koa-
TYJISITHl HAHOCHJIY B HIDKHEH TOJIOBUHE ITIa3HOTO JTHA
4yepes3 rpaHb 3-3epKaIbHON JTUH3HI 110 20 KoaryasToB
Ha Ka)/I0M 3KCIIEpUMEHTAIbHOM TJ1a3y. DKCIIepUMEH-
TaJLHBIMHU IJ1a3aMH OBLTH MPaBbIe, 2 KOHTPOJILHBIMH —
JIeBBI€ TJ1a3a TeX )K€ KUBOTHBIX. CpeqHssl MOUTHOCTD
n3nydenus cocrasisia 400 MBT, miutensHOCTH
skcno3unuu 0,1 ¢, quamerp natHa 100 mxm. ITo
knaccudukanuu L' Esperance cBETOBOM 0KOT B TAKHX
Cly4asx COOTBETCTBYeT 3-il crenenu [10].

[Ipenaparsl 5MOpPHOHANBHBIX HEPBHBIX KJIETOK
MOJTy4aJiy [0 MEeTONy, pazpabotanHomy B MHcTUTYTE
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viability and ability to proliferation that results in its
death. In addition, signal low intensity and possibility
of rapid elimination of the dye out of a cell decrease
the value of this method [8].

In this connection the search for new FPs and
experimental substantiation of their use are needed.

Recently for identification of the cells prior to and
after cryopreservation as well as at early and distant
stages of recovery period after their introduction the
FP 3,3’-dioctatadecyloxacarbocyanine bromide (DDC)
has been proposed.

According to available data when using fluorescent
probe DDC only membranes of the cells are stained,
herewith their integrity is preserved, that may be one
of the indices of cell functionality prior to and after
their freeze-thawing and introduction, as well it enables
the taking into account the possibility of their
identification on a recipient’s organism [ 11]. This probe
is helpful in estimation and tracing of the migration,
distribution of nerve cells up to 21 days, that may be
an important precondition for studying the regeneration
in pathological focus.

The research aim is to investigate the distribution
of labeled DDC of cryopreserved embryonic nerve
cells after introduction into rabbit’s organism under
model pathology of retina in various times intervals.

Materials and methods

The experiments were performed in mature
Chinchilla rabbits of 1.5-2.5 kg weight in accordance
to the statements of “European convention for the
protection of vertebrate animals used for experimental
and other scientific purposes” (Strasbourg, 1985).

As a model pathology of retina we used experi-
mental model of laser macular burn. Laser damage of
rabbit’s retina was performed with argon laser equip-
ment (Visuals 532). Coagulants were put on eye fundus
lower half via the mirror lens plane by 20 coagulants
per each experimental eye. The rights eyes served as
experimental ones and the left eyes of the same
animals were the controls. An average irradiation po-
wer made 400 mW, the exposure duration was 0.1 sec,
spot diameter was 100 mm. According to the clas-
sification of L’Esperance the flash-burn in these cases
corresponds to the third grade [10].

The preparations of embryonic nerve cells were
obtained on the method designed at the Institute for
Problems of Cryobiology & Cryomedicine of the
National Academy of Sciences of Ukraine, the city of
Kharkov [5, 7, 9]. Prior to staining the cells suspension
was thawed on water bath at 38°C for 2 min and
washed-out from DMSO in cultural medium with
sedimentation of cells by centrifugation at 1000 g.

Before the preparation introduction supravital
staining of the cells with DDC dye solution developed
at the Institute of Single Crystals of National Academy
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npo0sieM KpuoOuosoruu u kpuomeauimasl HAH
Ykpaunsl, . XapbkoB [5, 7, 9]. [lepen okpammBaareM
KJIETOYHYIO CYCIIEH3HIO Pa3MOPaKUBAJIM HA BOASIHON
6ane npu 38°C B TeueHHE 2-X MUHYT U OTMBIBAJIH OT
DMSO B kynbTypalbHO# cpene, ocaxkaas KIETKU
uentpudyruposanrem npu 1000 g.

[lepen BBeneHneM mpenapaTa NPOBOJWIH CyIpa-
BUTAJIBHOE OKpallMBaHUE KJIETOK pacTBOPOM Kpa-
cutens DDC, pa3paboranusiM B HCTUTYTE MOHO-
kpuctamuioB HAH VYkpawnsr [11], nis gero kie-
TOYHBIN 0CaZ0K PECYCIIEHAUPOBAIIN B pACTBOPE X EHK-
ca ¢ 10° M kpacuresnst ¥ HHKYOUPOBaIH KICTKH B
tedernne 15-30 mua npu 37°C. 3aTeM KISTKH OTMBIBa-
JIU OT HECBA3ABILETOCS KPACHUTEINS B pacTBOpE XEeHKca.

ITo manubM [11] kpacutens DDC cBsi3biBaeTcs C
0CJIKOBO-TIMIIUIHBIMA KOMIIOHEHTAMH KJIETOUHOM
MeMOpaHbl, He TIOBPEXaas KJICTKH, 1 COXPAaHSET BbI-
COKH YpOBeHb (IIyOpeCUeHIHH i1 Vitro U in Vivo B
Te4eHHe 2-3 HeAemb.

Knetku, meuennbie @3, BBOIWIN B IIPaBbIi FKCIIE-
PUMEHTANBHBIN T71a3 KpolukaM napalyins0apHO B
pactBope oosemom 0,5 mir.

3a001i KUBOTHBIX TIPOBOIWITH uepe3 24 1, 3, 7, 14
CyT TIOCJIE€ BBEIEHUS, M3BJIECKAIHN IIa3HOE A0I0KO,
M3TOTAaBIMBAIA KPUOCPE3Bl Ha KPHOCTATE M HCCIIe-
IOBaJIW KpPHOIMpemnapaTsl Ha JTIOMUHECIEHTHOM
mukpockorne (JIOMO, Poccus).

Pe3yAbTaThl M 00CyXAeHue

Jlo BBeneHMs mpenapaTta B OpraHU3M DKCIIEpU-
MEHTaJbHBIX XUBOTHBIX CBEXEMPUTOTOBICHHBIE
Ma3KH CYCHEH3MH 3MOPHOHAIBHBIX KJIETOK ObLIH
OLICHEHBI C IOMOIIBIO TFOMUHECLIEHTHOI'O MUKPOCKOIIA:
OKpaIlleHHBbIE KJIETKH CBETHUIIUCH JKEITO-3EJIEHBIM
cBetoM (puc.1).

Ha 3-u cyTku mocine BBeieHus KJIETOK B OpTaHU3M
KUBOTHBIX OTMEYEHO CKOIUIEHHE MEYEHOTO Mare-
prana B COCYANCTON M CeTYaToil 000JI0UKax B BHIIC
KOMITAaKTHOW TPYMIIBI ¢ MHTCHCUBHBIM 3EIICHBIM
CBEUCHHUEM, CBHUJETEIBCTBYIOLIEM O TOM, YTO BBE-
JICHHBIE KJIETKH MMPOHUKIIN Yepe3 reMaToo(TaabMu-
YecKHii Oapbep, UMest TPOITHOCTE K 04ary Hopa>KeHHs
B 000J104Kax ria3Horo sonoka (puc. 2, a).

B kpuocpesax TkaHeH Ha 7-€ CyTKH IOcCJ]e
BBEICHUS KIETOK PETHCTpUpYyETCs Oojiee MHTEH-
CHUBHOE cBeueHue (puc. 2, 0).

Ha 21-e cyTku BOCCTaHOBHUTEIHHOTO IEPHUO/IA OT-
Me4yaeTcsl YMEHbBIIEHHE KOJIMYECTBA OKPAIICHHBIX
KJIETOK B CETYaTOHN M COCYAMCTOMN 000MI0UKax (pHc. 2, B).

Takum 00pa3om, BBEJICHHBIH BMECTE ¢ KJICTKaAMH
B OpraHU3M >KMBOTHOTO KPAaCHUTENb ONPEIENIeTCS B
M€CT€ MaTOJOTUYECKOTro odara 10 21-X CyTOK.

MoOXHO NpPEANONOKUTh, YTO KPUOKOHCEPBH-
pOBaHHbIE HEPBHbBIE KJIETKH MOCJE IEKOHCEPBALUU U
BBEJICHUS MUTPUPYIOT B OYar MOBPEXK/ICHUS, JIOKAIH-
30BaHHBIM B CETYATOW M COCYIUCTON 00OJNOYKax, U
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of Sciences of Ukraine [11] was performed, with this
aim cell residual was re-suspended in Henk’s solution
with 10° M dye and the cells were incubated for 15-20
min at 37°C. Then the cells were washed-out of non-
bound dye in Henk’s solution.

According the data [11] the DDC dye is bound with
protein-lipid components of cell membrane with no
damage of cells and preserves a high level of
fluorescence in vitro and in vivo for 3-4 weeks.

The cells labeled with FP were introduced into
rabbit’s right experimental eye parabulbarily in the 0.5 ml
solution.

The slaughtering of animals was done in 24 hrs, 3,
7, 14 days after introduction, the eyeball was removed,
cryoslices were performed and cryopreparations were
studied with luminescent microscope (LOMO, Russia).

Results and discussion

Prior to the preparation introduction to experi-
mental animals freshly prepared smears of the sus-
pensions of embryonic cells were evaluated using
luminescent microscope: there was green illumination
from stained cells (Fig. 1).

To the 3™ day after cell introduction to animals there
was noted an accumulation of labeled material in
vascular and retinal membranes as compact groups
with intensive green illumination that testified to the
fact that introduced cells penetrated via blood brain
barrier with the damage focus-seeking in eyeball
membranes (Fig. 2, a).

In cryoslices of tissues to the 7™ day after intro-
duction of cells more intensive illumination is recorded
(Fig. 2, b).

To the 21 day of recovery period there was found
a reduction of stained cells in retinal and vascular

Puc. 1. Ilpenapar neKpHOKOHCEPBUPOBAHHBIX IMOPHO-
HaJIbHBIX HEPBHBIX KIETOK. CylpaBUTAIbHOE OKPAILIMBAaHHUE
pactBopom DDC Ha npeiMeTHOM cTekJie. JIIoMUHECTIeHTHAS
MUuKpockomus ok. 10, 006. 10.

Fig.1. Preparation of frozen-thawed embryonic nerve cells.
Supravital staining with DDC on object-plate. Luminescent
microscopy, ocular 10, objective 10.
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a a

Puc. 2. KpnokoHcepBrpOBaHHBIE IMOPHOHAIEHBIC HEPBHEIC KIIETKU B CETYATOH M COCYAUCTOH 000JI0UKaX KPOJIHUKA ITOCIIe
CYIIPAaBUTAILHOTO OKpariBanust pactBopoM DDC: a—3-u; 6 —7-¢; B—21-e CyTKH MOCJIC BBEICHHS MTPEMapara B OpraHu3M
IKCIIEPUMEHTAIBHBIX KHUBOTHBIX, OK. 10,00. 20. JIFOMHUHECIIEHTHAS MUKPOCKOITHSL.

Fig. 2. Cryopreserved embryonic nerve cells in rabbit’s retinal and vascular membranes after supravital staining with DDC:
a—to the 3" day; b — to the 7" day; ¢ —to the 21* day after injection of preparation in to organism of experimental animals.

Luminescent microscopy, ocular 10, objective 10.

aKTHUBHO YyYacTBYIOT B IpOIeccax pernapaTuBHOU
pereHepanuu.

[ocTenennoe cHmwxeHue GuryopecueHmy mocie 21
CYTOK MOJKHO OOBSCHUTH Pe30pOIHeil BBEIECHHOTO
MaTepHaa.

BbiBOADI

Kpacurens 3,3’— nquokragenuiokcakapOoanu
OpomMu] OKpaIrBaeT SMOpHOHAIbHBIE HEPBHBIE KIIET-
KW U Onpeacisai€Tcsa B HOBpe)KIIeHHOﬁ CCTHATKC B
TeuyeHue 21-X CyTOK mociie BBeIeHHsI KJIETOK B Opra-
HU3M 3KCIIEPUMEHTAIBHBIX XHUBOTHBIX, YTO MOXET
CIIYUTh NMPEANOCHIIKON €ro MCIOIb30BaHUS AJIS
UACHTU(HUKAINN BBEACHHOTO OMOJIOTMYECKOTro Mare-
puana.
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membranes (Fig. 2, ¢). Thus introduced in combination
with the cells into animals’ organism dye is found in
the site of pathological focus up to 21 days.

One may suppose that cryopreserved nerve cells
after thawing and introduction migrate into damage
focus, localized in retinal and vascular membranes and
actively participate in the processes of reparative rege-
neration.

Gradual reduction in fluorescence after the 21 day
can be explained by resorption of introduced material.

Conclusions

The 3,3’-dioctadecyloxacarbocyanide bromide dye
stains embryonic nerve cells and is found in the impai-
red retina for 21 days after the cells’ introduction into
an organism of experimental animals that may serve
as a precondition for its use to identify the introduced
biological material.
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