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W3yuanu BnusHUE CBEXEBBIICIIEHHON U KPUOKOHCEPBUPOBAHHON CYCIICH3UN ME3CHXUMAIbHBIX AIMOpUOHAIBHBIX Ki1eTok (MOK)
Ha penapaTUBHYIO peTeHepanuio AedekTa Xpslia y KpbIC NPU aJUIOTEHHOHN TpaHCIIaHTanuu. McXoaHBIM MaTepuaioM s
CPAaBHUTEIIFHOTO M3y4YeHHs] OMOJOTHYECKOTO NEHCTBUS Ha MOAETH pereHepupyromeil XpsmeBoi TkaHu Obutu n3dpanst MOK,
MOoJy4YeHHbIe TyTeM (epMEHTAaTUBHON M MEXaHMYECKOW Je3arperanuu TkaHedl sMOpuoHoB Kpbic 10-14 mHel recramuu.
Ku3HecnocoOHOCTE CBEXEBBIACIEHHON CyCIIEH3HH KICTOK cocTaBisiia 94-96%, a kxpuokoHcepBHpOBaHHOHU - He MeHee 50%. s
IUTACTUKU JedeKTa Xpsia IPUMEHSIN KOJUIar€HOBYIO T'yOKy, IPOIHUTAHHYIO B OJHOM CIIydae CBEXKEBBIJICICHHOH, B JPyroM—
KpHOKOHCepBHpoBaHHOI cycnen3ueit MOK. IlokazaHo, 9To B 30HE XpsIMEeBOTo AedeKkTa ImpH auIOTPAaHCIIIAHTAIHH KAk
CBEXKEBBIJICIICHHOM, TaK ¥ KPHOKOHCEPBUPOBaHHOM cycrien3un MOK HabirofaeTcss MHTCHCHBHOE HPOTEKaHHE OMOCHHTETHYECKUX U
nposirepaTUBHBIX MIPOLECCOB, YTO MPUBOAMUT K CTPYKTYpHOIl OpraHn3aiuu U 00pa30BaHUIO MOJIOIOW XOHJPOUAHON TKaHU. DTOT
(baxT N03BOJISIET paccMaTprBaTh TPAHCIUIAHTAIIMIO CYCIIEH3MH KaK MEPCIeKTUBHBIA METOJ JIeUSHHsI TPABMAaTHUECKUX TTOBPEXKICHUIM
CYCTaBHOIO XpsIla.

Kniouegvle cnosa: me3eHXuMaibHble SMOPUOHAJIbHbBIC KJIETKH, aJJIOT€HHAsl TPAaHCIUIAHTALUsI, KPHOKOHCEPBUPOBAHHUE,
penapaTtuBHas pereHepanus.

BuBuanu BIUIMB CBIXKOi30J0BAaHOI Ta KPIOKOHCEPBOBaHOI CycreH3ii Me3eHXiManbHUX eMOpioHansHUX KiiTuH (MEK) Ha
penaparuBHy pereHepariro 1eeKTy Xpsila y HalloKiB P allOTeHHIN TpaHCIDIaHTalii. BuxigHuM MarepiajoM It TOPiBHSIIBHOTO
BHBYCHHS 0i0JIOTIYHOI Jii Ha MOJEINi pereHepyouoi XpsmoBoi TkanuHu Oyiau o6pani MEK, orpumani misxom ¢gepMeHTaTHBHOI 1
MeXaHIYHO1 ae3arperaimii TkaHuH eMOpioHiB mamiokiB 10-14 nuiB recramii. JKUTTE3MaTHICTE CBIXkKO130JbOBaHOI CYCIIEH311 KIITHH
cknagana 94-96%, a xpiokoncepoBanoi — He meHme 50%. s miacTuku AedekTy Xpsiia 3aCTOCOBYBAIHM KOJIAreHOBY TI'yOKY,
[IPOCOYEHY B OJHOMY BHIIQJIKy CBIXKOi30JIbOBaHO, B IHIIOMY — KpiokoHcepBoBaHOI cycriensiero MEK. IToka3aHo, 110 B 30HI
XpAMIOBOTO Ae(eKTy MpH aloTpaHCIUIaHTAaLii SK CBIXKOI30JIBOBAHOI, Tak 1 KpiokoHcepBoBaHOi cycneH3ii MEK cmoctepiraerscs
IHTCHCUBHE MPOTiKaHHS 010CHHTETUYHUX 1 MPOTiepaTHBHUX MPOIECIB, 0 MPHUBOANUTE A0 CTPYKTYPHOI OpraHi3aimii #f yTBOpEHHIO
Mosonoi XoHApoinHoi TkaHUHU. Lleli GakT 103BOJIsSE PO3MIAAATH TPAHCIUIAHTALIIIO CYCIIEH31H K IEepCIEeKTHBHUN METO/I JIIKyBaHHS
TPaBMaTHYHHX YIIKODKEHb CYIIIOGHOTO Xpsiliia.

Knwuosi cnosa: mesenximanbHi eMOpioHaNbHI KIITHHH, alOreHHA TPAHCIUIAHTALlis, KPIOKOHCEPBYBaHHs, pernapaTuBHa
perenepartis.

The effect of freshly isolated and cryopreserved suspension of mesenchymal embryonic cells (MECs) on a reparative regeneration
ofrat’s cartilage defect at allogenic transplantation was under study. The MECs, procured by enzymatic and mechanical desaggregation
of rat’s embryo tissue of 10-14 gestation day were selected as the initial material for comparative study of biological effect in the
model of regenerating cartilaginous tissue. The viability of freshly isolated cell suspension made 94-96%, but for cryopreserved one
that was no less than 50%. The collagen sponge, saturated with freshly isolated MECs suspension in one case, and cryopreserved one
in another case, was applied for the cartilage defect plasty. It has been shown, that in the zone of cartilaginous defect at the
allotransplantation of both freshly isolated and cryopreserved suspension of MECs, an intensive proceeding of biosynthetic and
proliferative processes is observed, that results in a structural organisation and the young chondroid tissue formation. This fact
permits to consider the transplantation as a perspective method for treating traumatic damages of articular cartilage.

Key words: mesenchymal embryonic cells, allogenic transplantation, cryopreservation, reparative regeneration.

Hecmotpst Ha MHOTOOOpa3ue Coco0OB JCUCHUS
TPaBMaTUYECKUX ITOBPEXKACHUM CyCTaBHOTO Xpsilia U
3a00JIeBaHN, CBI3aHHBIX C HAPYIIIEHUEM €TO IIeTI0CT-
HOCTH, TIpo0JIeMa penapaTUBHON pereHepariuy 3Toi

In spite of the variety of methods for treating the
articular cartilage traumatic damages and diseases,
related to its integrity impairment, the problem of this
tissue reparative regeneration has remained one of the
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TKaHU OCTaeTCsl OHOW M3 Ba)XKHBIX B OMOJIOTHH U
MeaunuHe. [t Toro, YT006! YCHIINTE penapaTHBHbIC
NpOIECCHl B CYCTaBHOM Xpsllle IpU TpaBMax U
IUCTPOYUIECKUX M3MEHEHUSIX, JOOUTHCS €ro pere-
HepaluH, UCIOJb3YIOTCA pa3jUuHbBIE CIOCOOBI
XUPYPTUYECKOTrO JedeHus [3], JTeUeHus JeKapcT-
BEHHBIMU MpenaparaMu (MpUMEHEHHE XOHAPO-
MIPOTEKTOPOB M XOHAPOCTUMYJIATOPOB) [7], a Taxxke
OMONOTHYECKNE U CHHTETHYECKHE MaTepHalbl s
IJIACTUKHU 30HBI Aedekra [9]. OnHako BhIIIENEpe-
YUCJIIEHHBIE CMOCOOBI JIeUeHHUs] HE BCerjaa JaroT
OKU/Ta€MBIN PE3yJIbTaT, B CBSI3U C YEM MPOIOIDKAIOTCS
MIOMCKH MYTEW CTUMYJISILIMM pEreHEPALIUH XPSALIEBOMI
TKaHH.

CornacHo COBpPEMEHHBIM NPEACTABICHUAM, BOC-
CTaHOBJIEHHE XPALIEBON TKaHU BO MHOTOM 3aBHCHUT OT
HaJlu4Msl B HEH U aKTUBHOCTU CTBOJIOBBIX KIIETOK,
CIOCOOHBIX K CAMOOOHOBIICHHUIO U TN HEepeHLIUPOBKE
B pa3JIMUHbIE THUIBI 3peNbIX KIeTOK [8]. MynbTH-
[IOTEHTHBIE ME3EHXUMAJIbHBIE KIETKH ABIAIOTCS
MpeanecTBeHAnKaMu (hrOpo0IacTOB, aaUIIOIUTOB,
OCTEOLIMUTOB M XOHAPOIMTOB. DTH KIIETKH MPHUCYT-
CTBYIOT B XPAIIEBOM M KOCTHOW TKAaHU B MaJIbIX
konuuecTBax. llpu crapeHum opraHmisma U IpHU
BO3PACTHBIX U3MEHEHHUAX (OCTEOMOPO3, OCTEOAPTPHT)
KOJIMYE€CTBO CTBOJIOBBIX ME3EHXHMAIBbHBIX KIETOK
coxXpaHseTcs, HO X HpoiudeparuBHasi aKTUBHOCTb
pe3ko cHukaercs [12]. [TosToMy oqHUM U3 IEpCHeK-
TUBHBIX METO/IOB PeNapaliy XpALIEBBIX JePEKTOB C
MoCHenyIolel pereHepaneil xpsma MOXeT ObITh
TpaHCIUIAaHTaLHUs B 30HY Ae(eKTa CyCleH3uld Me3eH-
XMMaJIbHBIX KJIETOK, TIOJIyYeHHBIX U3 SMOPHOHAIBHBIX
TKaHe#, KOTopble SBISIOTCS Hanbojee OoraThiM
HCTOYHUKOM CTBOJIOBBIX U KOMMHUTHPOBAHHBIX
MIpEeIIeCTBEHHUKOB OCTE0- U XOHApPOreHe3a. DTH
KJIIETKH XapaKTEePHU3yIOTCS HU3KOH IMMYHOTEHHOCTHIO,
BBICOKOW IIACTUYHOCTHIO U MpojudepaTuBHBIM
noteHuanoM. Kpome toro, cycneH3uu KIJIETOK, B
OTJIMYHE OT 00JIe€ KPYITHBIX OH00OBEKTOB, MOT'YT OBIThH
KPHUOKOHCEPBHUPOBAHBI, YTO BaXKHO KaK C TOUKHU 3pEHUS
HAKOIJICHUS JKU3HECHIOCOOHOr0 Marepuana, Tak H
BO3MOXKHOCTH MOJHOLICHHOTO 00CIIeI0BaHuUs, rapaH-
TUPYIOLIETO ero 6e30macHoe MPUMEHEHUE B KJIMHUKE.
[Iponecc KpHOKOHCEPBUPOBAHHUS BO MHOIOM OIIpe-
nessieT GyHKINOHABHYIO TIOJIHOLCHHOCTh MaTrepuaia
Y COOTBETCTBEHHO yCIeX TpaHcmanTauuu. [loatomy
Heo0xoauMo OoJiee 1eTaabHO N3YYUTh OCOOEHHOCTH
KPUOKOHCEPBUPOBAHHOTO MaTepuana u 3PPeKTHB-
HOCTbH €TO HCIIOJIb30BaHUSI.

W3BecTHBI MOMBITKH ONTUMHU3UPOBATH MPOIIECCHI
pereHepanuu CyCTaBHOTO XpsIa IMyTE€M HCIIOJb-
30BaHMSI ME3CHXUMAJbHBIX CTPOMAaJIbHBIX KJIETOK,
BBIJICIICHHBIX M3 TKaHEH B3POCIOro OpraHu3Ma —
CKEJIETOT€HHOM MBIIIIIBI, HaAKOCTHUIIBI [11], omHako
LIMPOKOTO PAaCHPOCTPAHEHUS 3TU MOAXObI IIOKA He
TIOJTY YHJIIH.
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important problems in biology and medicine. Different
methods of surgical treatment [3], treatment with
medicinal preparations (chondroprotectants and
chondrostimulators) [7], as well as biological and
synthetic materials for defect zone plasty [9] are used
for strengthening the reparative processes in articular
cartilage at the damages and dystrophic changes and
for obtaining its regeneration. However the mentioned
above methods are not always successful, so the search
for new ways for stimulation of cartilage tissue’s
regeneration is in a progress.

According to the current notions, the recovery of
cartilage tissue depends in a great extent on the
presence and activity of stem cells in it, capable for
self-renewal and differentiation into different types of
mature cells [8].

Multipotent mesenchymal cells are progenitors of
fibroblasts, adipocytes, osteocytes and chondrocytes.
These cells are present in cartilaginous and bone tissue
in a small amount. The number of stem mesenchymal
cells is kept during an organism’s ageing and at some
age changes (osteoporosis, osteoarthritis), but there is
a sharp decrease in their proliferative activity [12].
Therefore one of the perspective methods of cartilagi-
nous defect reparation with following cartilage
regeneration can be the transplantation into the defect
zone of mesenchymal cell suspension, procured from
embryonic tissues, being the richest source of stem
committed progenitors of osteo- and chondrogenesis.
These cells are characterised with a low immuno-
geneity, a high flexibility and a proliferative potential.
In addition, the cell suspensions, in contrast to larger
bioobjects, can be cryopreserved, that is important both
from the point of view of the viable material
accumulation and a possibility of integral examination,
which guarantees its safe application in clinic.
Cryopreservation process determines in many respects
the material’s functional integrity and, correspon-
dingly, the transplantation success. Therefore there is
the necessity of more detailed study of cryopreserved
material peculiarities and its efficient application.

The attempts to optimise the processes of articular
cartilage regeneration by using the mesenchymal
stromal cells, isolated from tissues of adult organism:
skeletogenous muscle, periosteum [11] are known, but
these approaches have not been widely spread yet.

In the paper [2] there were described the transplan-
tation results into the defect zone of rat’s articular
cartilage of the fragments and suspension of cryopre-
served mesenchymal cells, obtained from human
embryonic tissue. It was demonstrated, that at cell
suspension xenotransplantation in comparison with
tissue fragments there was the acceleration in the rates
of reparative blastema formation.

The aim of this work was a comparative study of
the effect of freshly isolated and cryopreserved MECs
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B [2] 6p111 onEcaHBI pe3yNIbTaThl TPAHCIUTAHTAIIH
B 30HY Je(heKkTa CycTaBHOTO XpsIia KPhIC (parMeHTOB
U CyCHEH3UH KPUOKOHCEPBHPOBAHHBIX ME3EH-
XMMAaJbHBIX KJIETOK, ITOTyYEHHBIX U3 SMOPHOHAIEHON
TKaHM 4YesioBeka. [lokazaHo, 4TO MpH KCEHOTpaHC-
IJIAaHTAIUH CYCHEH3UM KJIETOK IO CPaBHEHHIO C
TKaHEBBIMH (parMEeHTaMH YCKOPSIIOTCS TEMIIbI
(hopMHpOBaHUsI penapaTUBHOMN OJaCTEMBI.

Lens nanHO# pabOTHI — CPaBHUTENHHOE N3YUCHHE
BIUSIHUS CBEXEBBIJIEIECHHBIX U KPUOKOHCEPBU-
poBanHBIX MOK Ha mpomeccsl BOCCTaHOBIECHUS
CYCTaBHOTO XpAII[a MPH aJUTOTPAHCIUIAHTALNH KPbICaM
¢ ne(peKTOM KOJICHHOTO CyCTaBa.

Marepuanbl 1 mertoanl

HcxonHplM MaTepuaoM I CPaBHUTEJIBHOIO
H3y4YeHHUsI OMOJIOTHYECKOTO NEHCTBUA HA MOIEIH
pereHepUpYIOLIeH XPALIEeBOMH TKaHU ObUIM M30paHbI
MDOK, nonyyeHHbIE yTEM MATKOH (pepMEHTAaTHBHOI
1 IOCTEAYIOMIEN MEXaHUUECKOM Jie3arperaii KOXKHO-
MBIIIEYHONW TKaHW 3MOpHoHOB Kpbic 10-14 mHei
recraru [1]. )KuzaecrnocoOHOCTh KOHEUHOH KIETOU-
HOM CycCIeH3WH, ompeneiseMas M0 BKIIOYEHHIO
TpumaHoBoro cuHero [5], cocraBmsuia 94-96%.
Krnerounyto cycrnieH3nio KpHOKOHCEPBUPOBAIN B CPEZIe
XeHkca 1oJT 3amuToi 5%-ro TUMeTHICYIh(hoKCHIA
1o 3-3TanHoii mporpamme. OOpa3ubl pa3MOPaKUBAIIH
HENOCPEICTBEHHO NEPE SKCIIEPUMEHTOM Ha BOASHOM
6ane mpu 38°C. JKuzHecnocoOHOCTH AEKOHCED-
BHPOBAHHBIX KJIETOK cocTaBisna He MeHee 50%.

Pa6ota BrimosnHeHa Ha 30 MOI0BO3pPENBIX caMIax
0eCMOpOIHBIX KPBIC, KOTOPBIM NYyTEM TpaBMa-
TUYECKOT0 MOBPEKICHUSI CMOAETUPOBaIu nedexT
KOJIEHHOTO CyCTaBa: IOJ HapKO30M IPOU3BOIMIIH
apTPOTOMHIO KOJIEHHOTO CYCTaBa, IIOCIE 4YeTo B
007aCTH MEXMBIIIEIKOBON G0pO3AbI CTOMATO-
JIOTUYECKUM OOpOM HAHOCHWIIHM OCTEOXOHAPAJbHBIN
nedekT quaMeTpoM 2 MM M m1yOuHOM 2 MM. 3areM
KUBOTHBIE OBLIM pa3/ieleHbl Ha 3 JKCIIEPUMEH-
TaJlbHbIE TPYNNBI: MEPBYIO IPyNIy COCTaBJSAIH
KHUBOTHBIE, KOTOPBIM B 00JIaCTh OCTEOXOHIPATIHLHOTO
nedexra momenany GpparMeHT KOJIJIareHoBor ryOKu
(KOHTpOJBbHAS TPYIIA ); BTOPYIO — KPBICHI, KOTOPBIM
BBOJIWJIN B PaHy KOJIJIAT€HOBYIO I'yOKY, IPOITUTaHHYO
cycnen3uei cBexeBblaeneHHbix MOK. lns Tpetseit
TPYIIBI )KUBOTHBIX IIACTUYECKUM MaTepHaoM
CITy’KHJia KOJTareHoBast TyOKa, MpONMUTaHHAasI CyCIIeH-
3uel kprokoHcepBrpoBaHHBEIX MOK. Pany konenHOTO
CyCTaBa YUIMBAJIH IIEJIKOM U )KUBOTHBIX TIOMEIIAJH B
CTaHJAPTHHIE YCIOBUS BUBAPHSL.

Ha 21-e cyTku >KMBOTHBIX BBIBOJIWJIHN U3 JKCIIE-
puMeHTa. MaTtepuaaoM A THCTOJOTHYECKOTO
HCCIIEOBAHNS ABIISIICS KOJIEHHBIA CyCTaB, KOTOPBIH
ObUT EeKabUHUPOBAaH B 7%-M pacTBOpe a30THOM
KHCJIOTBI, NPpUTroTOBIeHHOM Ha 10%-M dopmanune, u
no¢pukcuposat B 10%-M BOZHOM pacTBOpE HEHTpalib-
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on the processes of articular cartilage recovery at
allotransplantation to rats with knee joint defect.

Materials and methods

The MECs, procured by mild enzymatic and
following mechanical desaggregation of rat’s embryo
musculocutaneous tissue of 10-14 gestation day were
chosen as the initial material for comparative study of
biological effect in the model of regenerating
cartilaginous tissue [1]. The viability of final cell
suspension, determined by trypane blue inclusion [5]
made 94-96%. Cell suspension was cryopreserved in
Henks medium under 5% dimethyl sulfoxide protec-
tion by 3-stage program. The samples were frozen-
thawed directly before the experiment on water bath
at 37°C. The viability of frozen-thawed cells made
not less than 50%.

The work was accomplished in 30 mature breedless
male rats, to whom the knee joint defect was modelled
by means of traumatic damage and under anesthesia
the knee joint arthrotomia was carried-out, afterwards
an osteochondral defect of 2mm in diameter and 2mm
in depth was done with a dental drill into the
intercondylar sulcus area. Then the animals were
divided in 3 experimental groups: the first group
comprised animals, to whom a fragment of collagen
sponge was placed into the area of osteochondral defect
(the control group); the second one: the rats, to whom
the collagen sponge, saturated with freshly isolated
MEC:s suspension, was introduced into the wound. The
collagen sponge, saturated with cryopreserved MECs
suspension served as a plastic material for the third
group of animals. The knee joint wound was sutured
with silk and the animals were placed under standard
vivarium conditions.

To the 21 day the animals were taken out from
the experiment. The material for histological study was
the knee joint, decalcified in 7% solution of nitric acid,
prepared in 10% formalin and fixed up in 10% aqueous
solution of neutral formalin. After applying the
alcohols with ascending concentration the material was
placed in celloidin-paraffin mixture and the serial
sections of 5-6 mem thick were prepared. The reviewed
preparations, stained with hematoxylin and eosin were
used for total estimation of the studied tissue state.
For a detailed study of connective-tissue structures the
preparations were fuchsin-stained by Weigert’s with
picro-fuchsin staining up by Van Gieson’s method. For
estimating functional activity of regenerating tissues
there were applied the Feulgen-Rossenbeck reaction,
the staining by Brachet’s method, PAS-reaction by
MacManus Hotchkis and Hale’s reaction [6].

Results and discussion
Initial wound of articular cartilage represented the
defect, concerning not only all the zones of the
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Horo (popmanmua. [locime mpoBoaKHM B cmuprax
BO3pacTaromlel KOHIIEHTPAIH MaTepHall 3aKII0YaIn
B LEJUIOUIUH-TapaUHOBYI0 CMECh U TOTOBHIIH
CepuiiHbIe Cpe3bl TONIHHOW 5-6 MKkM. O030pHBIE
Ipenaparsl, OKpaIleHHblE TEMaTOKCUJIMHOM U 303H-
HOM, UCIIONIB30BaU AJs OOIIEei OLEHKH COCTOSHHSA
HccleqyeMbIX TKaHed. (s neranbHOro m3ydeHus
COEAMHUTENBHO-TKAHHBIX CTPYKTYp IMpenaparsl
oKpamuBany GpykcuHOM 10 Befirepry ¢ mokpammBa-
HUeM nukpodycuHoMm no merony Bam I'm3ona. [lns
OIICHKW (PYHKIIMOHANLHON aKTHMBHOCTH pEreHEepH-
PYIOLIHUX TKaHEH NMpUMEHSIN peakiuto denpreHa-
Poccenbexa, okpacky mo metony bpame, HINK-
peakuuo no Mak-Manycy Xodykucy U peakLHIO
Xeitna [6].

Pe3yAbTatbhl MU 00CyXaeHue

Hcxonnas paHa cycTaBHOTO Xpsillia IpeACTaBsa
coboii nedekt, 3aTparuBaroIMi HE TOJBKO BCE 30HBI
caMoro Xpslia, HO U CyOXOHApadbHYI0 KOCTbh. Ilo
HCTEYCHUH CPOKA HAOIFOJICHNUS KAPTHHA 32)KHBIICHHS
CYCTaBHOTO JeeKTa OTANYAIACh B 3aBUCUMOCTH OT
HaJM4us ¥ XapakTepa IIacCTHYECKOro MaTepuana.

B KOHTpOJIBHON TpynIie BOCCTAHOBIECHHUE Hapy-
IIEHHOW IEIOCTHOCTH CYCTaBHOIO XpsAma K 21-m
CYTKaM He HaCTYNUIO HU B OHOM U3 10 HaOIr0neHUT.
Bonusu paneBoro nedekra oTMEHANNCh YYACTKH
HUCTOHYEHUS U MOBEPXHOCTHOM NECTPYKUMHU Xpslla,
a TakXXe JUCTPOPUUYECKHE H3MEHEHUS, KOTOPHIE
MIPOSIBIISTUCH Ocia0ienneM 0a30(UiIuu OCHOBHOTO
BEIIECTBA, KAPUOMUKHO30M SIAE€P XOHIPOLHTOB H
CHMIKCHHUEM, & B HEKOTOPBIX HAOJIOACHUSX U MOJTHBIM
OTCYTCTBHEM OKPAIIUBAHUSA SJIEP XPALIEBBIX KIETOK,
YTO TOBOPUT O JICKOHJICHCAIIUH SIIEPHOTO XpOMaTHHA.
Nmenu mecto ocnabieHue CHHEBATO-(QHUOIETOBOTO
oKpamuBanus sjaep npu peakuuu denvrena-Poc-
ceHOeka U cnabass MTUPOHUHODHUINS UTOILIA3MBI
KIIETOK TIpH OKpacke bpaiie, 4To CBUACTENLCTBYET O
CHIJKCHUHU CHUHTE3a JE30KCH- U PUOOHYKIEONpOo-
TEUJIOB B sApax KIETOK (puc.l).

B GonpmmHCcTBE HAOMIONCHUIT OTMEUaNOCh He3apa-
HIEHHE KOCTHOH CyOXOHApaIbHOHN IIACTHHKH C
HaJlM4yueM HEKpo3a KOCTHBIX Oanok. Ha ywactke
Pa3pyLIEHHOT0 XPsIla CO CTOPOHBI KOCTHOMO3TOBBIX
MPOCTPaHCTB HalOmoaanoch paspacranue Gpuodpo-
PETHKYIISIPHOM TKaHU (pHcC.2), a Ha TPAaHMIIE TIOBPEXK-
JEHHOTO M HETOBPEXKJICHHOTO XpsAIa CO CTOPOHEI
CYOXOHJIpaJIbHOM KOCTH — pa3pacTaHue BOJIOKHUCTON
COEJIMHUTENbHON TKaHU. B ocTaibHBIX ciyudagax
MOKHO OBLJIO HaOIIOATh B pa3pacTarolieiics puopo-
PETHKYIISIPHOM TKaHU HEOOJNbIINE YYACTKH MOJIOJOU
HE3peIol XOHAPOUAHOW TKaHHM, Ooraroil Hexud-
(hepeHIIMPOBaHHBIMH MEIKUMHE OKPYIJIBIMH KJIETKAMHU
¥ MaJOpa3BUTHIM €I1a000a30(UIBHBIM OCHOBHBIM
BEI[ECTBOM, B KOTOPOM OOHApY>KHUBAJOCh BBICOKOE
conepxanue rnukozamuHornukanoB (I'Al), duro B
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cartilage itself, but subchondral bone as well. After
the observation term expiry, the picture of articular
defect healing was different depending on the presence
and the character of plastic material.

To the 21* day in the control group there was no
recovery of impaired integrity of articular cartilage in
any of 10 observations. Close to the wound defect there
were observed the sites of thickening and the cartilage
surface destruction, as well as dystrophic changes,
manifesting in basophilia weakening of the main
substance, karyopyknosis of chondrocyte nuclei and
a reduction, and even a complete absence in certain
observations of staining in nuclei of cartilaginous cells,
that testified to nuclear chromatin decondensation.
There was the weakening of blue-violet staining of
nuclei at Feulgen-Rossenbeck reaction and a weak
pyroninophilia of cell cytoplasm at Brachet staining,
that testified to a decrease in synthesis of desoxi- and
ribonucleo-proteides in cell nuclei (Fig.1).

In the majority of observations there was noted the
nonclosure of osseous subchondral plate with the
presence of osseous beam necrosis. At the site of
destroyed cartilage from the side of medullar spaces
there was observed the growing up of fibroreticular
tissue (Fig.2), but at the edge of damaged and non-
damaged cartilage from the side of subchondral bone
there was a growing up of fibrillar connective tissue.
In the rest cases we could observe in a growing up
fibroreticular tissue the small sites of young immature
chondroid tissue, rich with non-differentiated small
roundish cells and unde-veloped slightly basophilic
main substance, where a high content of glycose
aminoglycans (GAG) was revealed, that in a whole
testified to a weak proceeding of synthetic processes.
The conducted investigations testify to the presence
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Puc.1. Juctpoduueckue m3MeHeHUS BOJU3U 30HBI
MOBpEXKICHUs: ociabienne 0a30()HINN OCHOBHOTO
BEIECTBA, CHI)KEHHE WM TIOJTHOE OTCYTCTBHE OKPAIIINBAHMS
SAIep XPpSIMIEeBBIX KIETOK rematokcuinmHoM. Okpacka
TeMaTOKCHJIMHOM ¥ 503MHOM (X 20).

Fig.1. Dystrophic changes close to the damage zone:
weakening of main substance basophilia, a decrease or
complete absence of hematoxylin staining of cartilaginous
cell nuclei (x 20).
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[EeJIOM CBUJETEILCTBYET O cl1aboM MPOTEKaHHUH
CUHTETHUYECKHX IMpolleccoB. [IpoBeaeHHbIE HCCIe-
JIOBaHHS CBUJACTEIHCTBYIOT O HAJUYHUHU CICIH-
(HYECKUX HIIEMEHTOB BOCCTAHOBIICHUS XOHPOUTHOM
TKaHHU, HEAOCTATOYHBIX JJIS MOJHOIEHHOTO 3ame-
LICHUS] UMEIOoIIerocs nedexra.

Takum 0Opaszom, yepes 3 HelleNu IociIe HaHEeCEHHS
MEXaHMUYECKON TPAaBMBI U BBEIICHUS B paHy KoJliare-
HOBO¥ TI'yOKW HPOUCXOJIUT 3aMelleHue nedexra
XpAIIEBOW TKaHW B OCHOBHOM 3a cueT (Gubdpo-
PETUKYIISIPHOW U COEIMHUTENbHOM TKaHu. Hu B oqHOM
HaAOIOAeMOM ciy4yae He MPOUCXOAMUIO CMBIKAHWUSI
KpaeB paHbl U GOPMHUPOBAHHE XPSIIEBOH TKAHH.

Hcrnonp3oBanue cBexeBbIneneHHBIX MOK (BTOpas
IpyMna) B COYCTAHUH C KOJTATCHOBOW TyOKOW st
3aMOJIHEHHSI OTIEPAallMOHHOr0 JedeKTa XpsIeBon
TKaHU TPUBOJUIIO K YACTUYHOMY BOCCTAHOBIICHHIO
XpAIIa CpalieHueM KpaeB XpsiieBoi pansl. [Tpu sTom
B 30HE CpallleHHs] UMEJIO0 MECTO CIUSHHE MaTpHKCa
MPECYIIECTBYIOLIET0 U HOBOOOPa30BaHHOTO XPSIILIa,
a TaKke 00pa3oBaHKEe MOJIOIOTO THATMHOBOTO XPsIIia
C KJIETKaMH pa3INgHOM cTerneHu 3penoctu. Ha puc. 3
MOXHO BHACTh Heau(PepeHIIUPOBAHHBICE MEJIKHE
OKpYIIbIE KJICTKU U Maio- 1 1udhepeHIMpoBaHHbIC
XOHAPOOJacThl U XOHAPOUUTH. duddepeHuu-
pOBaHHBIE XOHAPOOJIACTHI MPEACTABIAIOT COOOM
KJICTKU HEMPABUILHON (DOPMBI, Pa3THYHOMN BETMUMHBI
C KPYIHBIM CBETIIBIM SIPOM. XOHAPOIUTHI — KPYITHBIC
KJIETKH OKpPYTIIOH (hOpMBI C HEOONBIIUM O0OBEMOM
IUTOIIA3MBl U KPYITHBIM OBaJbHBIM siipoM. Cpeu
9THX KJIETOK B OOJIBIIOM KOJIMYECTBE BCTPEUAIUCH
runepTpodupoBaHHbIE KICTOYHBIC DJICMEHTHI, B
KOTOPBIX SIIEPHBII XpOMaTHH MpH peakiinn Denbrena-
Poccenbeka naBan 4eTkoe OKpamIMBaHHUE, a TaKKe
HaOJroaach MHTEHCHBHAS TUPOHUHO(UIHS IUTO-
J1a3Mbl IIpH peakuuu bpaiie. MexxyToqHO€e BEIIECTBO
HOBOOOpPA30BaHHOTO XpAllla XapaKTEepPU30BaIOCh
BBICOKOH akTHBHOCTHIO Al (prc. 4). B yuacTkax, rje

Puc. 3. Bricokas aktuBHOCTE A’ B OCHOBHOM BEIIIECTBE
xpsia. Oxpacka [HIMK-Xeiina (x 20).

Fig. 3. GAG high activity in cartilage main substance. PAS-
Hale staining (x 20).
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uc. 2. Pazpacranue GpuOpOpPETUKYISIPHON TKaHU CO
CTOPOHBI KOCTHOMO3TOBBIX IIPOCTPAHCTB Xpsiina. Okpacka
o Ban ['m3ony (x 20).

Fig. 2. Growing up of fibroreticular tissue from the side of
medullar spaces of cartilage. Staining by Van Gieson (x 20).

of specific elements of chondroid tissue recovery,
insufficient for the defect integral substitution.

Thus, 3 weeks after the causing of mechanical
trauma and introducing a collagen sponge into the
wound, the substitution of cartilaginous tissue defect
occurs mainly due to the fibroreticular and connective
tissues. No cases of wound edge closure and the
cartilaginous tissue formation were observed.

The usage of freshly isolated MECs (the second
group) combined with collagen sponge for filling up
the operation defect of cartilaginous tissue resulted in
a partial recovery of cartilage in the form of the
cartilaginous wound edge closure. At this time in the
closure area there was a fusion of matrix of pre-existing
and newly formed cartilage, as well as the formation
of young hyaline cartilage with cells of different
maturity degree. The Fig. 3 shows the nondifferen-
tiated small roundish cells and slightly- and differen-
tiated chondroblasts and chondrocytes. Differentiated
chondroblasts represent the cells of irregular shape,
of different size with large light nucleus. Chondrocytes
are large cells of roundish shape with small volume of
cytoplasm and large oval nucleus. Among these cells
a big number of hypertrophied cellular elements was
found, where nuclear chromatin at the Feulgen-
Rossenbeck reaction was distinctly stained, as well as
an intensive pyroninophilia at the Brachet’s reaction
was observed. An interstitial substance of a newly
formed cartilage was characterised with the GAG high
activity (Fig. 4). In the sites, where the fissure between
the cartilaginous wound edges was kept, there were
observed a narrow zone of fibrillar tissue with elements
of fibrillar cartilage and young connective tissue with
chondroid differentiation signs. Close to the wound in
the undamaged sites of cartilage there were the groups
of proliferating cartilaginous cells, rounded with
capsules. In these cells there was histochemically noted
a high content of ribonucleoproteids (RNP),
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COXpaHsJIach IIEIb MEXIY KpasMu XPAILIEBON paHsbl,
OoTMedJaiach y3Kasi 30Ha BOJOKHUCTOW TKaHH C
3JIEMEHTAMHU BOJOKHHCTOIO XpsAIllla U MOJOAOHN
COEIMHUTENBHON TKAaHHU € IPU3HAKaMH XOHIPOUTHON
nuddepenunposku. BOnu3n paHsl B HEMOBpEX-
JEHHBIX Y4YacTKax XpsIla UMEJH MECTO TpyIIbl
npoar(epUpyOIINX XPSLIEBBIX KIETOK, OKPY>KEHHBIX
Karncynamu. B 3Tux xieTkax ruCTOXMMHYECKH OBLIO
OTMEYEHO BBICOKOE COAEp)KaHHE PHOOHYKIIEO-
nporeunoB (PHII), onpenensempix peakuneii bparre
u peszokcunykieonporeunos (JHIT), obnapyxu-
BaeMBIX C ToMo1Ibio peakuun Penprena-Poccendexa,
YTO CBUACTEIHCTBYET 00 MHTEHCHUBHOW perapaliu
XpsitieBoit Tkanu. Kpome Toro, o0pariano BHUIMaHUe
1 BOCCTAHOBJIEHHE TOBPEXKIEHHBIX KOCTHBIX CTPYK-
TYp: B HOAJEKaIIeH CyOXOHIpaIbHON 30HE UMeNach
HOBOOOpa30BaHHAs KOCTh r'y0uaToro CTpOEHUs, a B
psne HaOMIOACHMI MPOCIIEeKHUBANACh TCHICHUIUS K
(hopMHPOBaHHNIO KOCTHOW MiacTUHKU. Bee Bolmene-
pEYUCICHHOE TOBOPUT O TOM, YTO B MecTe JedeKTa
MHTEHCUBHO MPOTEKAIN OMOCHHTETUYECKHE IPOIIEC-
col (yBenunuenue conepkanust ['Al'), HaOnronaauch
nposrepanys 1 MUTpAIHs KIETOYHBIX JIEMEHTOB,
a TakKe yBEeJTMYEHNE TUIOMIaIi OCHOBHOTO BEIIECTBA,
YTO XapaKTePH30BAJIO BHICOKYIO perapamuoHHYIO
CIOCOOHOCTh M pa3pacTaHhue HOBOOOPa30BaHHOU
XOHAPOUJHOW TKaHU U KOCTHBIX CTPYKTYyp. B
OONBIIMHCTBE CIy4yaeB OTMeyYalach OPraHOTHU-
NUYecKas pereHepanus T'MaJdHOBOIO XpdAlla ¢
o0pa3oBaHHEM yYacTKOB MOJOAOH XOHIPOUIHOU
TKaHHU.

I'mcronornyeckue uccienqoBaHUA PAHEBOTO -
(exTa y )KMBOTHBIX, KOTOPBIM B 30HY MEXaHUYECKOH
TpPaBMBI CyCTaBHOTO XpsIlla BBOJMIN KOJIJIAaT€HOBYIO
ryOky ¢ kpuokoHcepBupoBaHHbIMH MOK (TpeThs
rpymma), MoKa3ajH, 9T0 K OKOHYaHHIO SKCIIEPUMEHTA
XpsnieBol AedekT ObLI 3al0JIHEH peTreHEepaToM,
MPEICTABICHHBIM HE3PEJION XOHJPOUJHONW TKAHBIO
WJIA HE3PEeJTbIM THATMHOBBIM XPSIIIOM, IIPHYEM TTOJTHOE
cpalieHue KpaeB JiedexTa Xpsia o0HapyKHBaJIOCh
TOJNBKO B OJHOW TpeTu Habmiogenuit. [lo xony
CpALEHMsI KpaeB paHbl XpsIlia IPOUCXOJUIIO CIUSIHUE
MaTpHKca U IpocMaTpuBaiach y3kas 30Ha Heangde-
PEHIUPOBAaHHBIX COETUHUTENBHO-TKAHHBIX JIEMEH-
TOB, CpPEIU KOTOPBIX OOHAPYXUBAJIUCh OCTPOBKH
TKaHu, qudPepeHIupyolIeiics B HampaBIeHUN
XOH/IporeHe3a. B aTux MecTax OTMEUeHbI CKOTUICHUS
XPAILIEBBIX KJIETOK, UMEIONINX PA3INIHYIO0 BEIHUNHY,
U Cpelln HUX — B OONBIIOM KOJMYECTBE THUIEP-
TpOopHUPOBaHHBIE KIIETOUHBIE 3eMEeHTHI. CTPYyKTypHast
30HAIBHOCTH HOBOOOPA30BAaHHOIO Xpslla He ObLIa
4YeTKO BbIpakeHa. [Ipu BBeAEeHUM KPUOKOHCEp-
BupoBaHHbIXx MOK Habmionanack ouaroBasi IpoJiu-
(depanuss XOHAPOLUUTOB Ha TPAaHULE C HEMOBPEK-
JEHHBIM XPSIIOM, YTO HOATBEPKAACTCS YCHICHUEM
okpacku siaepHbIx cTpykTyp (AHIL, PHIT) u BeIcOKO#
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Puc. 4. O6pa3oBaHue KJIETOK UM TKaHU C MPU3HAKAMH
XoHIponaHOH mrddepeHnmpoBkr. OKpacka reMaTOKCHIIMHOM
1 303uHOM (X 20).

Fig. 4. Formation of cells and tissue with chondroid

differentiation signs. Staining with hematoxylin and eosin
(x 20).

determined by Brachet’s reaction and deoxynucleo-
proteids (DNP), revealed using Feulgen-Rossenbeck
reaction, that testified to an intensive reparation of
cartilaginous tissue. In addition, the recovery of
damaged bone structures attracted the attention as well:
in the underlying subchondral zone there was a newly
formed bone of spongy structure, and in some
observations the tendency to the bone plate formation
was traced. All this testifies to the fact, that in the defect
place there was an intensive proceeding of biosynthe-
tical processes (increase in GAG content), there were
observed the proliferation and migration of cell
elements, as well as an increase in the main substance
surface, that characterised a high reparative capability
and the growing up of a newly formed chondroid tissue
and bone structures. Organ-specific regeneration of
hyaline cartilage with formation of young chondroid
tissue sites was noted in the majority of cases.
Histological investigations of wound defect in
animals, to whom a collagen sponge with cryopreser-
ved MECs (the third group) was introduced into the
zone of mechanical trauma of articular cartilage,
demonstrated, that to the end of the experiment the
cartilaginous defect was filled with the regenerate,
presented by immature chondroid tissue or immature
hyaline cartilage, moreover a complete closure of the
cartilage defect edges was found out only in the one
third of the observations. Along the edges closure of
cartilage wound there was occurred the matrix fusion
and it was seen a narrow zone of non-differentiated
connective elements, among which the islets of tissue,
differentiating into the chondrogenesis direction were
found out. The accumulations of cartilaginous cells
with different size, and among them a huge number of
hypertrophied cell elements were noted in these places.
Structural zoning of newly formed cartilage was not
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akTuBHOCTHIO ['Al, marommx mpu peakiuu Xeina
MHTEHCUBHOE TOTy00€ OKpalnBaHue.

B HEKOTOPBIX Cilydasix MpU UCHIOIB30BaHUH KPHO-
KOHCEPBHPOBAHHOTO Marepuaja B paHe OOHapyXu-
BaJjics pereHepar, NpeAcTaBIAoNIi coboit pudpope-
TUKYJIAPHYIO WIN TPaHy/SIIMOHHYIO TKaHb, 3aIIOTHSO-
LIy 30HY JIe(eKTa cO CTOPOHBI CyOXOHIpalbHOM
KOCTH, B LIEJIOM paHeBOil nedekT OblI mpeacTaBieH
BOJIOKHUCTOH XpsUIeBOl TkaHbIo. Takum o0pazom,
pY TPUMEHEHUN KPHUOKOHCepBHpPOBaHHBIX MOK
3aKphITHE eeKTa XpAIla B TeUEHHE CPOKa HabIozie-
HUS TPOUCXOANT MEJIEHHEE U MEHEE IOJTHO, YEM TIPH
WCTIOJIb30BAHUH CBEKEBBIZICIEHHBIX KIETOK: TOJIBKO B
OHOYM TpeTH HAONIONEHHWIH YCTAHOBJICHBI MOJHOE
CpallleHue KpaeB paHbl U (OPMUPOBAHHUE HE3PEIIOTO
THAJIMHOBOT'O XpAlla. B 0CTambHBIX ciIydasx OTMEYEHO
00pa3oBaHKEe BOJIOKHUCTOTO XPIILA.

CrnenoBarenpHO, aNJIOTeHHAs TPAHCIUIAHTAIMSA KaK
CBEKEBBIICTICHHONW, TaK U KPUOKOHCEPBUPOBAHHOMN
cycneHsuu MOK cTumynupyeT penapaTUBHYIO
pereHepanuio XOHAPOUAHON TKaHU. MOXHO Mpen-
MOJIOKHUTh, YTO IJIACTHKA 30HHI nedekra Xpsma
KOJIJIaT€HOBOM T'yOKOM, 3aIOJTHEHHOUW KJIETOYHOM
CyCIeH3uel, obecrneunBaeT WHUIMAIUIO XOHAPO-
reHe3a, MPUYEeM BOCCTAHOBJIEHHE XPSIIEBON TKaHU
HaOIomaeTcsl Kak ¢ KpaeB 30HBI Ae(eKTa, TaKk U U3
obnacTu cyOXOHApPaJbHON 30HBI — U3 MECT JIOKa-
JU3alMK KaMOUAJIBHBIX KJIETOUHBIX JIEMEHTOB.

MexaHu3Mbl CTUMYJISLUN PEreHepaluy XOHIPO-
WIHOM TKaHW MOCJE TPAaHCIJIAHTAllUU CBEXEBBI-
JENICHHBIX ¥ KpHOoKOHcepBHpoBaHHBIX MOK ocTarorcs
HEBBISICHEHHBIMU BCIEICTBHUE CI0KHOCTH OIpe-
JICJIEHNs pOJIM BBEJECHHBIX B 30HY TPaBMBI CyCTaBa
KJIeTOK. BrionHe peanbHBIMU MPEACTABISIOTCS
naTerpanngs MOK B cucteMy XOHApOTEHE3a penu-
[IMEHTA U BHINIOJHEHNE UMHU CIIEIUANBHBIX (YHKIUN
3a cueT nponudepanuu u qUPPEpeHINPOBKUA CTBO-
JIOBBIX 1 KOMMUTHPOBAHHBIX KJIETOK B XOHJPOIUTHI
[13].

OTnenpHBIM CTUMYJIOM pelapaTHBHOM pereHe-
paumu Xpsiia MoryT BBICTYIIaTh POCTOBBIE (PaKTOPHI,
HUHTEPJICHKUHBI, XeMOKUHBI U APYTHe OHOIOTHYECKH
aKTHBHBIC BEILIECTBA, BEIpadaThiBacMble SMOPHOHAIb-
HbeiMH kieTkamu [10]. nuTtenbHoe aelcTBUE
pocToBBIX (haKTOpOB B 30HE jAedekTa crmocoOHO
WHIYLIHAPOBAaTh OCTEO- U XOHAPOTEHE3 U COOTBET-
CTBEHHO 00pa3oBaHUE XPSIIEBOW TKaHU, HEOOXO-
JIUMOM /1 €ro 3alloJHEHMS.

BbiBOABI

[IpoBeneHHbIE HICCIENOBAHUS TOKA3AIIH, YTO 3Tl
KpuokoHcepBupoBaHus MOK oka3bIBaeT CylIeCTBEH-
HOE BIMSIHUE HA MPOLECCH] perapaTuBHON pereHepa-
WU XPSALIEBON TKaHW MpH TpaHcmiaHTauuu. [lpu
HCIIOJb30BAHUU KPUOKOHCEPBUPOBaHHBIX MOK
pereHepanus XOHAPOUJHOW TKaHU HPOUCXOIHUT
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clearly defined. When introducing cryopreserved
MEC:s the focal proliferation of chondrocytes at the
edge with non-damaged cartilage was observed, that
was confirmed by the strengthening of nuclear
structure staining (DNP, RNP) and the GAG high
activity, giving an intensive blue staining at Hale’s
reaction.

In some cases when using cryopreserved material
in the wound there was found out the regenerate,
representing fibroreticular or granular tissue, filling
the defect zone to the side of subchondral bone, in the
whole the wound defect was represented by fibrillar
cartilaginous tissue. Thus, when applying cryopreser-
ved MECs the closure of cartilage defect during the
observation term occurs slower and less completely,
than when using freshly isolated cells: only in one third
of observations there were established a complete
closure of wound edges and the immature hyaline
cartilage formation. The fibrillar cartilage formation
was noted in the rest of cases.

Consequently, the allogeneic transplantation of both
freshly isolated and cryopreserved MECs suspension
stimulates reparative regeneration of chondroid tissue.
It can be assumed, that the cartilage defect zone plasty
with collagen sponge, filled with cellular suspension,
provides the chondrogenesis initiation, moreover the
recovery of cartilaginous tissue is observed both on
the edges of defect zone and in the subchondral zone
area: in the places of cambial cell element localisation.

Mechanisms for stimulating chondroid tissue
regeneration after transplantation of freshly isolated
and cryopreserved MECs have remained unclear due
the difficulty with determining the role of cells,
introduced into the zone of cartilage trauma. The
integration of MECs into a recipient’s chondrogenesis
system and their realisation of special functions due
to the proliferation and differentiation of stem and
committed cells into chondrocytes seem to be quite
real [13].

The growth factors, interleukines, chemokines and
other biologically active substances, produced by
embryonic cells can act as some stimulus for reparative
regeneration of cartilage [10]. A long-term effect of
growth factors in the defect zone is capable to induce
osteo- and chondrogenesis and, correspondingly, the
cartilaginous tissue formation, essential for its filling

up.

Conclusions

The conducted investigations demonstrated, that the
stage of MECs cryopreservation considerably affected
the processes of reparative regeneration of cartila-
ginous tissue during transplantation. When using the
cryopreserved MECs the regeneration of chondroid
tissue proceeds more slowly. This can be related to
the fact, that the integral functioning of the MECs
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MeIJIeHHee. ITO MOXKET OBITH CBSI3aHO C TEM, YTO
MTOJIHOIIEHHOE (PYHKIIMOHMPOBAHUE IEKOHCEPBUPO-
BaHHOTO TpaHcmiuantara M3OK BO3MOXXHO TOJIBKO
MocJe €ro ajanTaluu K yCIOBUSAM HOPMOTEPMUH,
BpeMs KOTOPOH MOMKET HCUUCIATHCS HECKONbKUMHU
cyTtkamu [4]. [Ipyrum 00CTOSTENCTBOM, BIHASIOIIAM
Ha aKTMBHOCTh KpHOKOHCcepBUpoBaHHBIX MOK npu
TPAaHCIJIAHTAIUH, MOXET ABUTHCS aJEKBAaTHOCTH
MIPUMEHSIONIEr0Cs METOa KPHOKOHCEPBUPOBAHMUS:
cycnen3us MOK sBiaseTcs MOJTUKOMIIOHEHTHOM
KJIETOYHON CUCTEMOM, OTAEIIBHBIE ATIEMEHThI KOTOPOH,
OUYEBHUJIHO, MO-PA3HOMY pearupyoT Ha JEHCTBHE
(haKTOpOB HU3KOTEMIEPATYPHOTO KPHUOKOHCEP-
BUPOBaHUA. DTO MPUBOIAUT K CHUIKEHHIO OOIIETro
qHcia KU3HECTIOCOOHBIX KIETOK. Takke He MCKITIO-
YEHO, YTO B Pe3yJIbTaTeé KPHOKOHCEPBUPOBAHUSA
MIPOMCXOANT CEJIEKINS BXOAALINX B CYCIIEH3UIO THIIOB
KJIETOK, OMOCPENOBAaHHBIE PE3yNbTAaThl KOTOPOH
MPOSBIISIIOTCS B CHUKEHHMHM TEMIIa perapaTuBHOU
perenepanuu xpsameBoro aegekra. Tot dakr, uro
3¢ (HeKTHBHOCTh TPaHCILUIAHTAIMU 3aBUCHT OT
KOJIMYECTBA )KN3HECIIOCOOHBIX KJIETOK B CYCIICH3HH (B
CBEXXEBBIACNEHHBIX npenapaTrax MOK xuznecmno-
COOHOCTBH TOCTOBEPHO BHIIIE, YeM B KPHOKOHCEp-
BHPOBAHHBIX ), KOCBEHHO CBHIETENHCTBYET B MOJIB3Y
HEIIOCPEICTBEHHOTO YYacTHsl CTBOJIOBBIX KJIETOK B
IIpoLecce pereHepanuy XpAia.

CruMynsanys BOCCTaHOBHUTENBHBIX IPOLECCOB B
00JacTH MEXaHNYECKOM TPAaBMBI XPSIIA TIOJ] BIUSIHUEM
CYCIIEH3UHU CBEKEBBIJECIEHHBIX U KPUOKOHCEPBU-
poBanHblx MOK mno3BossieT paccmarpuBaTrh TpaHC-
ILUIAHTAIMI0 3TON CyCIEeH3MH, NMPEICTABIECHHON
CTBOJIOBBIMHM 3MOPHUOHAJIBHBIMU KJIETKaMH, Kak
MEPCIIEKTUBHBIA METOJI JICYEHUSI TPABMAaTUUECKUX
MIOBPEXKICHUM CyCTaBHOIO Xpslia.
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frozen-thawed transplant is possible only after its
adaptation to normothermic conditions, the time of
which may be considered in term of days [4]. Another
circumstance, affecting the activity of cryopreserved
MEQC:s at transplantation can be the adequacy of the
applied method of cryopreservation: MECs suspension
is the poly-component cell system, which separate
elements evidently respond in a different way to the
effect of low temperature preservation. This results in
a decrease of total number of viable cells. It could not
be excluded that as a result of cryopreservation the
selection of cell types, being a part of suspension
occurs, which mediated results are manifested in a rate
decrease in reparative regeneration of cartilaginous
defect. The fact, that the transplantation efficiency
depends on a number of viable cells in a suspension
(in freshly isolated MECs preparations the viability is
statistically higher, than in the cryopreserved ones),
indirectly testifies in favour of immediate participation
of stem cells in the cartilage regeneration process.

The stimulation of recovery processes in the site
of cartilage mechanical trauma under the effect of
freshly isolated and cryopreserved MECs suspension
allows the considering of this suspension
transplantation, represented by stem embryonic cells,
as a perspective method for treating traumatic damages
of articular cartilage.

References

1. Golubev D.B., Sominina A.A., Medvedeva M.N. Manual for
cell culture application in virology.— Moscow: Meditsina,
1976.— P. 41-43.

2. Grischenko V.., Petrenko A.Yu., Zhigun A.l. et al.
Transplantation effect of human embryo cryopreserved
mesenchymal cells on the regeneration processes at a
traumatic damage of rat’s articular cartilage // Problems of
Cryobiology.— 2001.— N2.— P. 106-107.

3. Korzh A.A., Chernykh V.P,, Filippenko V.A. et al. Diagnostics
and conservative treatment of diseases and damages of
locomotor system: Reference book. Book 2. Osteoarthrosis.—
Kharkov: Osnova, 1997.— 88 p.

4. Cryopreservation of cell suspensions / Edited by A.A. Tsutsayeva.—
Kiev: Naukova Dumka, 1983.— 240 p.

5. Culture of animal cells. Methods / Ed. by R. Freshni.—
Moscow: Mir, 1989.— 333 p.

6. Lilli R. Pathohistological techniques and practical histo-
chemistry.— Moscow: Mir, 1969.— 624 p.

7. Lobenko O.0., Korzh M.O., Dedukh N.V. Osteoarthrosis.
Conservative therapy.— Kharkiv: Prapor, 1999.— 336 p.

8. Repin V.S., Sukhikh G.T. Medical cellular biology.— M.:
Bulleten eksperimentalnoj biologii i meditsiny, 1998.— 199 p.

9. Brittberg M. Osteoarthritis: Clinical and Experimental Aspects.
Osteoarthritis: Clinical and Experimental Aspects. Ed. by
Reginster J.Y.— Springer-Verlag Berlin Heideiberg, 1999.—
P. 431-453.

10. Hayneswerth S.E., Baber M.A., Caplan A.l. Cell surface
antigens human marrow-derived mesenchymal cells A//
Bone.— 1992.— Vol.13.— P. 69-80.

PROBLEMS
OF CRYOBIOLOGY
2003, Ne1



9. Brittberg M. Osteoarthritis: Clinical and Experimental Aspects 11. Minas T., Nehrer S. Current concept in the treatment of

Ed. by Reginster J. Y.— Springer-Verlag Berlin Heideiberg, articular cartilage defects // Orthopedics.— 1997.— P. 431-453.
1999.— P. 431-453. 12. Oreffo R.O.C., Bord S., Triffit J.T. Skeletal progenitor cells
10. Hayneswerth S.E., Baber M.A., Caplan A.l. /| Cell surface and ageing human population // Clin.Sci.— 1988.— N4.—
antigens human marrow-derived mesenchimal cells A// Bone.— P. 549-555.
1992.— Vol.13.— P. 69-80.
11. Minas T., Nehrer S. Current concepts in the treatment of Accepted in  22.10.2002

articular cartilage defects// Orthopedics.— 1997.— P. 431-453.
12. Oreffo R.O.C., Bord S., Triffit J. T. Skeletal progenitor cells
and ageing human population // Clin. Sci.— 1988.— N4.—

P. 549-555.
Hocmynuna 22.10.2002
NPOBJIEMbI 1 5 PROBLEMS
KPUOBMOJIOIrMM OF CRYOBIOLOGY

2003, Nel 2003, Nel



