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There has been demonstrated a high clinical efficiency of application of cryopreserved embryonic neuronal cells in treatment of
sclerotic macular dystrophies by the methods of visometry, perimetry, oculography.
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B Hacrosee Bpemst iucTpouuecKkue mopaxxeHus
CeT4aToil M COCyaHCTONW 000JIOUeK Iyas3a SBIAI0TCA
OJTHOH M3 IPHYMH CIa00BUICHHS U IIPOTPECCUPYIOLIETO
CHUKEHHUS OCTPOTHI 3pEHUs, BILUIOTH 10 mpodec-
CHOHAJIBHOU cnenoThl [5]. CkaepoTuyeckass Maky-
nonuctpodus (CM/) orHOcuTcs k Hamboiee
pacrpocTpaHeHHBIM 3a00JI€BaHUSAM Cpend TPYIo-
CIIOCOOHOTO HaceJeHUs €BPONMEeHCKUX CTpaH B
Bo3pacte 50-60 met u crapme [4]. B 90-x romax
KOJIMYECTBO OOJBHBIX B YKpauHe BoIPoCiio ¢ 3 10 4,3%,
a ypoBeHb 3a0osieBaeMOCTH Ha 10 THIC. HaceIeHUS
noBeIckIIcs ¢ 24,7 o 28,1 [4].

[TaTonoruyeckue uamMmeHeHus, cBsizanabie ¢ CM /I,
BBI3BIBAIOT CTOMKOE M HEOOpaTuMoOe CHH)KCHHE
3penus [5]. HeykioHHO porpeccupyronuii Xxapakrep
TEUEHHs], TSDKECTh MOPAXKCHHUS M HEIOCTaTOYHas
3¢ GEKTUBHOCTD TEPAINUH, PACKPHITHE HOBBIX MeXa-
HHU3MOB JEr€HEPATHUBHBIX U3MEHEHHH CETUaTKH
JUKTYIOT HEOOXOJUMOCTh MOWCKA U pa3paboTKu
HOBBIX NATOT€HETHYECKH OOOCHOBAHHBIX CPEJCTB,
CHOCOOCTBYIOIINX JICUCHUIO U MPODUITAKTHKE Pa3BH-
THS JaHHBIX 3a0oneBanuii [3]. B mocnenune roast B
0 TaTEMOJIOTHN Pa3BUBAETCS HOBOE HAIIPABJICHNE —
TpaHCIIIAHTAXA SMOPUOHATBHBIX KJIETOK M TKaHEH.
[HosiBuIMCH COOOIICHNS 00 aKTHBHOM HCIIOIb30BaHUH

Nowadays dystrophic damages of retina and eye
vascular membranes are among the main causes of
low vision and progressing reduction of vision acuity
up to professional blindness [5]. In European countries
sclerotic macular dystrophy (SMD) is referred to the
most wide spread diseases among the population aged
50-60 and older with working capacity [6]. In Ukraine
in the 90s the number of patients increased from 3 to
4.3% and the disease rate per 10 thousands people
of population enhanced from 24.7 up to 28.1 [4].

Pathological changes related to SMD result in a
stable and irreversible reduction in vision [5]. Steady
progressing character of treatment, severity of damage
and slight efficiency of therapy, revealing the new
mechanisms of degenerative changes of retina dictate
the necessity to search and develop new patho-
genetically stipulated means contributing to the
treatment and preventive measures of the development
ofthese diseases [3]. Recently in ophthalmology there
has been developed a new direction, transplantation
of embryonic cells and tissues. There have been
reported about an active usage of this treatment method
for retina dystrophic diseases [1, 6, 7].

The aim of our research was to study clinical
efficiency of application of embryonic neuronal
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JaHHOTO METOJia JICUCHUsS MPU AUCTPOPUIECKUX
3aboneBaHusx cetyatku [1,6,7].

Lens Hamero uccineAoBaHUs — U3YUCHHE KIIH-
HUYeckor dQdekTHBHOCTH TpPHUMEHEHUs dMOpHO-
HaJIbHBIX HEHPOHAIIBHBIX KPHOKOHCEPBUPOBAHHBIX
KJIETOK B KOMIUICKCHOM JiedeHuu CM/I.

Matepnanbl 1 meToAbI

ITox naOmronenneM Haxomwivuch 30 OOJIBHBIX CO
CM/I B Bo3pacTte oT 38 10 68 JIET, KOTOpBIE TONTy4aIn
TPaAWIMOHHYI0 KOMIUIEKCHYIO TEPalui0 B KOM-
OMHANMKM C TpaHCIJAaHTaue >SMOPUOHAIBHBIX
KPUOKOHCEPBUPOBAHHBIX KIETOK. B KOHTpOIBHYIO
rpymity Bxoawiy 30 TauueHTOB, KOTOPHIM ITPOBOAUIOCH
00bIyHOE ammonatudeckoe jederne. O0e Tpymmbl
MMaIMeHTOB OB COMOCTABUMBI MEXIY cO0O0M 10
KIIMHUYECKUM I10Ka3aTeNsIM, BO3PACTY U TOTY.

Kpurepuem >hpeKkTUBHOCTH MPOBOIUBIIEHCS
Tepanuu ObUIO YAyYIIEHUE 3PUTEIBHBIX (YHKIIHIA:
MOBBIIIEHUE OCTPOTHI 3PEHHUS, paclpeieeHne
CYMMAapHOTO TIOJISl 3pCHHSI, YMEHbBIIICHNE TLIOIIAIN
CJIETIOTO ISATHA, YBennueHune ko3dduimenra ApaeHa.

N3 annomaTudecKux METOJ0B HCIOIb30BAIH:
TKaHEBYIO TEpaIuIo o MeToy akagemuka B.I1.Ouna-
TOBa B BUJIEC MOJKOXHBIX WHBEKIUI IKCTPAKTA ajlod
n GUBC, BHyTpUMBIIIEYHbIE HHBEKIIMHA BUTAMUHOB
rpymisl B, anabonmueckuii crepoun “Peradonuna” 1
pa3 B HeAEeNio, IPUEeM BHYTPb aHTHONIPOTEKTOPOB,
COCYAOPACIIUPAIONINX U aHTHCKIEPOTHYECKUX
mpernaparoB (MUJIIPOHAT, TPEHTAT U 1p.). YKa3aHHas
Tepanus IpoBoanIach 2 HEAEIH.

Hapsiny ¢ TpaaunmoHHOUM Tepamnuei 0OJbHBIM
Mpou3BeieHa TPaHCIUIAHTAMS dMOPUOHAIBHBIX
KPHUOKOHCEPBUPOBAHHBIX HEUPOHAIBHBIX KJIETOK TIO
Merony, paspaborannomy B UIIKuK HAH Vkpa-
unsl [1]. Bce mpenapaThl mpoBepsItOTCS Ha OTCYTCTBUE
0aKkTepHaTbHOTO, BUPYCHOTO M MHUKOJIOTHYECKOTO
3arpsis3HeHus. TecTUpoBaHHE MPOBOIUTCS WUMMYHO-
(hepMEHTHBIMH METOIAMH ¥ METOJIOM ITOTIMEPA3HOM
LIETIHOM peaKIuH.

OnHopazoBas o TaTEMOIOTHYECKAs 1033 SMOPHO-
HAJIBHBIX KJIETOK cocTaBiseT 0,5 KIeToyHOU cyc-
meH3uu, coaeprxarieii 20xX10° sgepHBIX KIETOK.
ITamuenTs! HaOMIOOAIMCH B TeueHne 12 mec.

[IpaBoMOYHOCTH HCIIOIB30BaHUs OMOMIPENapaToB
MOJTBEPKAAETCSI METOAMYECKUMU PEKOMEHALUIMU
“3aroTiBisi, KPIOKOHCEPBYBaHHSA Ta KIIHIYHE 3ac-
TOCYBaHHS eMOpPIOHANBbHUX Ta (PeTAJIbHUX TKAHUH
JIOAWHU B OQTaIbMOJNOTIUHINA MpakTHLi”, YTBEPK-
neaHbiMu MO3 VYkpaunsl, a Takxe “Ceprudikatom
Ipo JepXKaBHY pPEECTpPaIii0 MEIUIHOTO IMYHO-
6ionoriunoro npenapaty” [1].

Pe3yAbTaThl M 00CyXXAeHHe

Knnnnueckue HaOMIONECHUS [TOKA3aJIU, YTO TPAHC-
TUTAaHTAIIUIO SMOPHOHAIBHBIX KPUOKOHCEPBUPOBAHHBIX
HCﬁpOHaHBHLIX KJIICTOK IMAIIMCHTHI IMEPEHOCAT YOOB-
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cryopreserved cells in a combined treatment of
SMD.

Materials and Methods

Under observation there were 30 patients with SMD
aged from 38 to 68, treated with traditional complex
therapy in combination with the transplantation of
embryonic cryopreserved cells. The control group
comprised 30 patients treated with a common allopathic
therapy. Both groups of patients were comparable
between each other on clinical indices, age and sex.

The efficiency criterion of the therapy being
performed was the improvement of visual functions: a
rise in vision acuity, distribution of total vision field,
reduction of blind spot area, increase in Arden’s
coefficient.

As allopathic methods we used: tissue therapy on
the Academician V.P. Filatov’s method as subcu-
taneous injections of aloe or FIBS, intramuscular
injections of group B vitamin, “Retabolil” anabolic
steroid hormone once a week, taking inside angio-
protectors, and antisclerotic preparations (mildronat,
trental etc.). The mentioned therapy was performed
during 2 weeks.

Together with traditional therapy the patients were
transplanted with embryonic cryopreserved neuronal
cells according to the method developed at the Institute
for Problems of Cryobiology & Cryomedicine of the
National Academy of Sciences of the Ukraine [1]. All
preparations are tested on the absence of bacterial,
virus and mycological contamination. Testing was
accomplished with immune enzyme methods and the
one of PCR.

Single ophthalmological dose of embryonic cells is
0.5 cellular suspension, containing 20x10° nucleated
cells. The patients were monitored during 12 months.

Eligibility to use biopreparations is confirmed by
methodical recommendations “Procurement, cryo-
preservation and clinical application of embryonic
human tissues in ophthalmological practice”, approved
by the Ministry of Health Care of the Ukraine, as well
as “Certificate on State registration of medical immune
biological preparation” [1].

Results and discussion

Clinical observations have shown that the patients
satisfactorily endure the transplantation of embryonic
cryopreserved neuronal cells. No negative side
reactions and complications after application of these
preparations were noted, in contrast to the transplan-
tation of fetal nerve tissue, when the recipients’
response on transplantation is probable as eyelid
edema, limitation of eye ball mobility.

For all the patients studied there were applied the
following research methods: visometry, perimetry,
electrooculography before and after the treatment
course and monitoring in 3, 6 and 12 months.
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JIETBOPUTENBbHO. HeraTnBHBIX MOOOYHBIX PEAKITHA 1
OCJIOXKHEHHH MTOCTIe TPUMEHEHHS STHX IPEnapaToB He
Ha0JI0IaI0Ch, B OTIINYKE OT TPAHCIUIAHTALMU HEPBHOM
TKaHMU IJ0Ja, KOI7la BO3MOXKHA OTBETHAs pEaKLUsd
pEeLUINEHTa Ha TPAHCTIIIAaHTALUIO B BUAE OTEYHOCTH
BEK, OTPaHUYEHUS HOABHKHOCTH TJIA3HOTO S0JI0KA.

Bcem 007bHBIM MPOBOAMIIUCEH CIEAYIOLIUE Me-
TOJBI MCCIENOBAaHUSA: BU3OMETPUSA, IEPUMETPUS,
ANIEKTPOOKyIorpadus 10 U Mocie Kypca JeUeHusT U
gepe3 3, 6 u 12 Mec oOcnenoBanms.

Jo nedeHus y Bcex OONBHBIX ONpPENENAINCH
BBIpa)KCHHBIE U3MEHEHNA (yHKIHOHAIBHBIX MOKa-
3aTesneit oprana 3peHus. OHU TPOSIBISINCE B 3HA-
YUTETbHBIX HAPYUICHHUSIX B MIOJIE 3peHUs (CyMMapHOe
orpaHuieHue B cpeHeM Ha 160°), CHIPKEHUH OCTPOTHI
3penns (0,6; 0,05 ex.), paciimpeHny TUTOIIATH CIIETIOTO
msatHa po 192,3+2,8 MM (Tabnuma), i3MEHEHHH
ko3¢ duumenta Apnena (110,0-120,0).

B nmporiecce neuenns B OCHOBHOM rpyrie O0JbHBIX
OTMEUYEHO JOCTOBepHOE yyurieHue (p>0,05) pyHkumii
OpraHa 3peHHs 10 CPABHEHUIO C TPYIIIO KOHTPOJIS.

AHanmM3 NpoBEICHABIX HAOTIONECHNUN TTOKA3all, 9TO
y HaMeHTOB OCHOBHOM TPYNIBI MOJ BIHUSHHEM
TpaHCIIJIAHTAUK 3MOPHOHAIBHBIX KIETOK ILIOMIalb
CJIETIOTO MSITHA yMEHBITWIACh B cpeaHeM Ha 80,3 MM
I10 CPABHEHMIO C KOHTPOJIBHOU IPyIIION.

¥V nanyeHToB KOHTPOIBHON IPYTIIIBI HOJIOKUTENbHAS
JUHAMHUKa €1a00 BBIPAXKEHA.

Octpora 3penns y 84% O0IbHBIX OCHOBHOH IPYIIIBI
[0CJIe KOMIUIEKCHOTO JICYEHUs MOBBICHIIACh. Y BCEX
MalKMEHTOB OTMEUEHA CTA0MIM3aLHS IATOJIOTHYECKOTO
npolecca Ha NPOTSIKECHUH
MOCJIEAYIOLIETrO Iepruosia Ha-
omonenuit. B 42% 0onbHBIX
KOHTPOJIBHOU I'PYIIIBI OCTPOTa
3peHus mocie Kypca Tpaau-

Before treatment for all patients there were found
the manifested changes in functional indices of vision
organ. They were manifested in significant disorders
in vision field (total restriction in average by 160°),
reduction in vision acuity (0.6; 0.05 units, cor-
respondingly), widening of the area of blind spot up to
192.3+£2.8 mm (Table), change in Arden’s coefficient
(110.0-120.0).

In the treatment process in the main group of
patients there was noted the improvement (p>0.05) of
vision organ functions if compared with the control
group.

Analysis of the performed observations has shown
that in the patients of main group under transplantation
effect of embryonic cells the area of blind spot
decreased in average by 80.3 mm in comparison with
the control group.

In the patients of control group a positive dynamics
is slightly manifested.

Vision acuity in 84% of main group patients after
complex treatment increased. For all the patients there
was noted the stabilization of pathological process
within the following observation period. For 42% of
the control group patients the vision acuity increased
and stabilization of dystrophic process was observed.
For all the patients of main group there was noted a
statistically significant widening of total vision field by
120°, meanwhile for the patients of control group the
vision field became wider in average by 60° (Table).

When analyzing the data of oculography it has been
found that in the patients of the control group the

Brnwusinue TpaHcIianTauy (eTaibHbIX HeHPOHABHBIX KIIETOK Ha ()YHKIIMOHAJIBHBIE
MoKa3aTenu oprana 3penus npu CMJ]

Transplantation effect of fetal neuronal cells on functional indices of vision

. organ at SMD
[MUOHHOU TEpAINU ITOBBICH- g
0, ODyHKIIMOHAABHEIE _
Jachb, y 40% Habmroganach HOKA3ATeAV OpraFa Ao U mocae TpaHc OcHoBHas KoHTpoabHas
6 TAQHTAIUN Hopma
crabuin3anni HHCTpO(bH- F spenudt Before and after Norm rpytma rpymia
unctional indices X Main group Control group
YyecKoro mpouecca. Y Bcex of vision organ transplantation
OOJBHBIX OCHOBHOW TPYTIIBI A
(o]
OTMEYEHO JOCTOBEPHOE pac- ITAOIIAAB CACTIOTO Before 100223 24044 253=43
IIATHA
LIUpEHNE CYMIV(I)apHOFO OoJIsA Area of blind spot Hoone o0sns e .
3penust Ha 120°, B To Bpems After == =h =h
KaK y TaLIMEHTOB KOHTPOJILHOU Ao
_ CyMMapHoe 1oae ; 558,14,7 414,3%38 403,2+3,3
TPYIIBI I10JE 3PpCHUA paco 3pemms, rpaa Before
LIMPUIIOCh B cpenHeM Ha 60 Total vision field, Hoere
(Ta6HI/II_[a) grad After 558,1%4,7 506+4,2 460,1=3,4
IIpu anann3e naHHBIX OKY- 2o
+ + +
j'[orpa(i)[/H/I YCTaHOBJIeHO, qToO y Octpora 3peHns, Before 1,0+0,03 0,6+0,04 0,6+0,04
o ep.
OOITBHBIX KOHTPOJIBHOM TPyTI- Vision acuity, unit Hocae 02005 082003 072001
bl KO3 uIEeHT ApaeHa 10 After e o e

JneueHusa cocrtasirsn 120,0+
6,8, cpa3y mocie Je4eHUs —
135,0+0,07 u uepe3 6 mec —

w0k _
137,0£6,9, uro Ha 17,0 BBIIIE at p<0.01.
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Ipumeuyanue: * — JOCTOBEPHOCTH PA3IMYUs MEKIY OCHOBHOM M KOHTPOJILHOM IPYIIIOR
npu p < 0,05, ** —opu p <0,01.

Note: * — statistically significant differences between main and control groups at p<0.05,
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rncxomgHoro ypoBHs. Ilocne nmpuMeHeHHsT KpUOKOH-
CEpPBUPOBAHHBIX AMOPHOHANBHBIX KIETOK KO3 hu-
uueHt Apaena coctapisin 110,0+6,8, mocne neueHus —
145,0+7,0 u yepe3 6 mec — 168,0£6,8, 4TO JOCTOBEPHO
BBIIIE HCXOTHOIO ypoBHs Ha 58,0.

3HauNTENHHOE MTOBBIICHUE 3PUTEIbHBIX (DYHKIIUH
OTMEYEHO B CIyyasx, KOrja KOMIUIEKCHas Tepamus
MIPOBOAMIIACH B PAHHUE CPOKH Pa3BUTHS 3a00JICBaHUSL.

Pe3ynbprarhl 3KCTIEPIMEHTAIBHBIX U KITMHIYECKIX
HCCIIEOBAaHUH 10 TPAHCIUIAHTAIINH YMOPHOHATHHBIX
HEHpPOHANBHBIX KJIETOK ITO3BOJISIFOT MPE/IOoNaraTh, 4To
JTOHOPCKHE HEPBHBIE KIIETKU SIBISAIOTCS MCTOYHUKOM
TPOPUKH I HEHPOIIUTEIUS CETYATON OOOJIOUKH,
OKa3bIBasg HOpMaJIM3ylollee NeiicTBHE Ha MeTa-
Oonuyeckue MpoLecchl B HEHPOINUTENUHN CEeTYATKH,
CTUMYJIHPYS KOMIIEHCATOPHO-BOCCTAHOBUTEIbHbIE
MIPOLIECCHI B TIOBPEXKIEHHBIX KIETKaX MUTMEHTHOIO
SMUTEINHSL.

[To-BunumMoMy, TpaHCIJIAHTUPYEMbIEe 3MOpHO-
HaJbHbIE HEHPOHAJIBHBIE KIETKU aKTUBUPYIOT PETHO-
HaJbHBIE PETHHAIBLHBIE CTBOJIOBBIE KIIETKH, CIIOCO0-
CTBYsI peTiapanyy Najo4deK 1 KoJI004ueK, 4epe3 CUCTEMY
HelpoTpodudeckrx GakTopos. [Ipr 7TOM JOCTHXKEHNE
TpeOyeMoii KOMIIeHCAIH (PyHKITHOHATBHOM HEAOCTAa-
TOYHOCTH ITOBPEXICHHBIX KJIETOK M TKAaHEH BO3ZMOKHO
[IpH yCIIOBUH (DOPMHUPOBAHS JTOKATBHBIX CTICIHAIH-
3UPOBAHHBIX MEKHEHPOHAIBHBIX B3aUMOAECHCTBUN
TKaHEH JJOHOpa U PELUIINEHTA.

OueBuHO, TpaHCIUIAHTALMS SMOPHOHANIBHBIX HEH-
POHANBHBIX KIETOK CHOCOOCTBYET MHTHOWPOBAHHIO
arornTo3a, aKTUBALMH IPOLECCOB (PHU3NOTOTHUECKOH 1
penapaTUBHON pereHepanuu, BOCCTAHOBIEHHIO
MECTHOTO TKaHEBOI'O T'OMEO0CTas3a.

BbiBOABI

CrenoBaTesbHO, TPAHCIUIAHTAIMS] SMOPHOHATBHBIX
KPUOKOHCEPBUPOBAHHBIX HEHPOHAIBHBIX KJICTOK B
KOMILICKCHOM JiedeHuH 00abpHBIX CMJ] cmoco06-
CTBYET yIy4lICHHIO (DYHKIIMOHAJIBHBIX MOKa3aTeek
opraHa 3peHHs, CTa0WIN3AINU TUCTPOYUIECKOTO
nponecca. 3(hHEeKTHBHOCTh, Mallasi TPAaBMaTHYHOCTb,
OTCYTCTBHE MOOOYHBIX peakIuil, BO3MOXHOCTh
aMOyJIaTOPHOTO HCIIOJIB30BaHUS MO3BOJISIOT PEKO-
MEHJIOBATh TPAHCILIAHTAIIHIO SMOPHOHAIIBHBIX KIIETOK
K IIUPOKOMY KITHHUYECKOMY IPUMEHEHHIO.
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coefficient of Arden’s before treatment made 120.0+
6.8, just after treatment it was 135.0+£0.07 and in 6
month it made 137.0%6.9, that by 17.0 higher than
initial level. After applying the cryopreserved embryo-
nic cells the Arden’s coefficient made 110.0+6.8, after
treatment it was 145.0+7.0 and in 6 months 168.0£6.8,
that was statistically and significant higher than initial
level.

Considerable rise in visual functions was noted in
the cases when complex therapy was performed at
early terms of disease development.

The results of experimental and clinical investi-
gations on transplantation of embryonic neuronal cells
enable to suppose that donor’s nerve cells are the
sources of trophics for retinal neuroepithelium, causing
normalizing effect on metabolic processes in it, by
stimulating compensatory and recovering processes in
damaged cells of pigment epithelium.

Maybe embryonic neuronal cells being transplanted
activate regional retinal stem cells, contributing to
reparation of rods and cones via the system of
neutrophic factors. In this case achieving the required
compensation of functional insufficiency of damaged
cells and tissues is possible under condition of the
formation of local specialized interneuronal interactions
of donor’s and recipient’s tissues.

Transplantation of embryonic neuronal cells evidentl-
y contributes to inhibiting the apoptosis, activation of
the processes of physiological and reparative rege-
neration, recovery of local tissue homeostasis.

Conclusions

Therefore transplantation of embryonic cryo-
preserved neuronal cells in a combined treatment of
the patients with SMD contributed to the improvement
of functional indices of a vision organ, stabilization of
dystrophic process. Efficiency, low trauma rate, absen-
ce of side reactions, possibility of out-patient treatment
usage permits to recommend the transplantation of
embryonic cells to a wide clinical application.
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