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Isolation and culturing of chondrocytes from different sources

Llenbto faHHoro vuccnenoBaHvisi ABUnack oTpaboTka YeroBuvi no—
JIyHeHWs 1 KyIbTUBUPOBaHWSA KITETOK XPALLEBLIX TKAHEW, MosyYeHHbIX 13
PasnnyHbIX UCTOYHUKOB.

B pa6ote rnpoBoawni cpaBHeHue criocob0B BbiReneHns v KyrbTUBM—
POBaHWST XOHAPOLUMTOB, MOMTY4EHHbIX U3 XPSILLUEBOV TKaHW (heTycoB Yero—
BeKa 1 U3 MNo3BOHOYHVKA BOIbHbIX MAVNONATUHECKM CKO/IMO30M, @ TakxXe
M3 XPALLEBOV TKaHW MEXMO3BOHKOBbIX AUCKOB HOBOPOXXAEHHOV CObaKu.

ViccnenosaHwsi no nop6opy ycrnosuit BbIBENEHUS U KyrbTUBMPOBa—
HWS XOHAPOLMTOB r10Ka3anu, 4T0 NpYMEHEeHe pacTBOPOB KosiareHasbl
B TeveHne 12-16 4acos rpu Temnepatype 37 °C v HenpepbIBHOM ne—
PEMELLIBaHMV NMO3BOSISIET NOSY4YUTL CYCEH3UIO KITETOK C XU3HECoco6—
HocTkto 6onee 90%. MakcumanbHoe Kormm4ecTBO XN3HECTTOCOBHbIX XOH—
apouynToB Habmogany npu BeigeneHuy knetok ¢ nomoiysbto O,15%
KonnareHasbl. XpsLieBasi (heTanbHasi TKaHb YeroBeKka 1 Mexrno3B0HKO—
BbIX AMCKOB COBaku auccoummpyeTcs B KonnareHade 5-8 4acos, TKaHb
M03BOHOYHMKE BOMbHbIX MAMONaTU4eckm ckonvosom — 18-20 yacos.
[Mpy KynbTUBMPOBaHW HaUYYLLIEV NPOINHEPaTVBHON CrIOCOBHOCTbLIO
0bnapfany XoHapounTbI cheTyca Yenoseka. KynbTypa XoHapoumToB, no—
Jly4eHHbIX 13 MO3BOHOYHNKE 6OSIbHbIX MANONaTUHECKMM CKOSIMO30M, 06—
napana HU3KUM rokasaTenem nHgekca nponvghepaumm u KopoTKUM
CPOKOM KYIbTUBUPOBAHWSA M0 CPABHEHWIO C (heTarnbHOM KyrbTypou.

KntoueBble cnoBa: xoHOPOLWTbI, KyNbTypa KIETOK, KyNbTUBMPOBAHWE,
KonnareHasa, TPUMNCKH, rManypoHMaasa.

BeepgeHune

INeveHve 3abonesaHni N TpaBM ONOPHO—-ABUraTENbHOIO
annapaTa ocTaeTcs akTyanbHon Npobnemon CoBpeMeHHON Me—
O1UMHBL. HecmoTpst Ha cnocobHOCTL K penapaunm, KOcTHas 1
XpsLLEBas TKAHW MHOrAa He B COCTOSHMM MOSIHOCTbO YCTPaHUTb
neduumnT, BO3HUKLLUNIA B pe3ynbTaTe AeNCTBMA NoBpeXaatoLLe—
ro chaktopa. [onbITk1 BOCCTAHOBUTL YTPAYEHHYH YacTb KOCTU
NAn Xpslla NpegnpuHUManncb ¢ 4aBHUX MNOP U CBOAMIACH,
Npexae BCero, K annoTpaHcniaHTaumm Kyco4koB TKaHW U Nc—
nonb30BaHWIO CUHTETUYeckmx maTepuanos [1]. OgHako y aTux
LLIMPOKO NPUMEHSAEMbIX 1 CTaBLUMX YK€ PYTUHHBIMU TEXHONOMNIA
€CTb MHOXECTBO HEAOCTATKOB — OT HanM41s UMMYHOMOrN4eCcKo—
ro 6apbepa v gedmumTa NNacTMHeckoro MaTeprana fo ocTaToY—
HOMO OrpaHMYeHNsT KaYecTBa XXM3HW, JaXe nocre NpoBeaeHHOro
neYeHns (CMHTETMYeCcKMe NpoTesbl). PassuTre kneto4Hom 6ro—
nornn 1, B 4aCTHOCTW, UCCNegoBaHUin B 06r1acTn TKaHEBOW UH—
>KEHEPUM OTKPbIBAKOT HOBbIE MEPCMNEKTVBLI B PEKOHCTPYKTUBHON
opTtoneguu [2, 3]. Kak n3BecTHo, kneTo4Hasi TEXHONor1si No3B0—
NAET, HE MEHAA NOBPEXAEHHbIA 0praH, «K0BHOBNATL) ero Kne—
To4HbIn cocTas [4]. MoaTomy nogbop onTUManbHbIX YCHoBUiA
nonyyYeHns N KynbTUBMPOBAHUS XOHOPOLUMTOB NPeacTaBnsaeTcs
aKTyanbHoM 3aja4ven.

Llenbto gaHHoOro nccnepgoeaHva ABunacb otpaboTka ycno-—
BUI NOMYYEHNA N KYNbTUBUPOBAHWA KNETOK XPALLEBbIX TKAHEN,
MOMyYeHHbIX N3 Pa3nN4YHbIX UCTOYHNKOB.

Marepunan n merogbi
B paboTe 1cnonb3oBany XpsALLEBYH TKaHb (PETYCOB YenoBe—
Ka, XpALLEBYHO TKaHb MO3BOHO4YHMKA BOMbHBIX MANOMATUHECKM

The investigation was aimed to establish conditions for isolation
and culturing cells of cartilaginous tissue procured from different
sources.

Methods of chondrocytes obtaining and cultureing were compared.
The chondrocytes were procured from human fetal cartilaginous tissue
and the spinal column of patients with idiopathic scoliosis, as well as
intervertebral disks of a new—-born dog backbone.

The investigations of obtaining and culturing of chondrocytes from
different sources showed that using collagenase solutions during 12—
16 h at 37°C with continuous interfusion allowed to receive cells
suspension with more than 90% viability. The maximal amount of
viable chondrocytes was derived while segregating cells using 0.15%
collagenase. Human fetal cartilaginous tissue and that of dog
intervertebral disks is being dissociated in collagenase for 5-8 h,
tissue from the spinal column of patients with idiopathic scoliosis —
for 18-20 h.

While culturing human fetal chondrocytes had the best proliferating
capability. The culture of chondrocytes from the spinal column of
idiopathic scoliosis patients had low proliferation index and a short
culturing time as compared with fetal culture.

Key words: chondrocytes, cell culture, culturing, collagenase,
tripsin, hyaluronidase.

CKOMMO30M, a TakKe XPSLLEBYHO TKaHb MEXMO3BOHKOBbIX AVICKOB
HOBOPOXAEHHOM cobaku. XpALLEBYHO TKaHb MO3BOHOYHMKa H60mb—
HbIX MAVMONAaTUYECKUM CKOMMO30M MOCHe NPOBeAeHNs NMiaHoBbIX
onepaumin, a TakKe XpALLEBYI TKaHb MEXMO3BOHKOBbIX AMCKOB
HOBOPOXXAEHHOM cobaku, Nonyyani n3 Hay4Ho—-MCCNenoBaTeNbC—
KOr0 MHCTWUTYTa TpaBMaTonorim u optoneaum r. Hosocmbupceka.

BbigeneHne XoHOPOLMTOB 13 XPALLEBOW TKaHN NPOBOANIN
MexaHO—-(hepMeHTaTUBHbIM METOAOM, UCMOSb3Ys B KAYeCTBe
pucneprenTa konnareHasy IV tuna (MP Biomedicals) B koH-
ueHTpaumax 0,05%, 0,1%, 0,15%, TpuncuH (PIryYH ML Bb
«BekTop» PocnoTtpebHaasopa) B koHueHTpaumn 0,025%, rn—
anypoHunpgasy |1-S Tuna (Sigma-Aldrich) B koHLEeHTpauun
0,05% wn co4veTaHne hepMeHTOB KonnareHasbl U rmanypoHi—
[asbl B KoHUeHTpaummn no 0,05% kaxgoro. XpsLLeByto TKaHb,
OYMLLIEHHYIO OT OKPY>KAKLLMX MAMKUX TKaHeN, N3MenbYani fo
Kyco4koB pa3mepom 1-3 mm2, 3aTem o6pabaTbiBanv hepmeH—
TOM cheTanbHyto TkaHb B TedeHne 5-8 yacos 1 18-20 yvacos —
XPALLEBYH TKaHb NMO3BOHO4YHMKA BOMbHbBIX MAMONATUYECKM
CKOMNMO30M NPV MOCTOAHHOM MOMELLMBaHWUW NpY TemnepaTy—
pe 37°C. lNocne depmMeHTauMn NONy4eHHY B3BECH KNETOK
nponyckanu Yepes HennoHoBbIM hUNbTP U OTMbIBaNK 2 pasa
OT pacTBOpa AvCMepreHTa NMTaTenbHOM Cpefon, 3aTeM LIeHT—
pudpyrmposanu npu 1500 06,/ mMuH B TeveHne 10 MuH. [NpoueHT
XN3HECNOCOBHbIX XOHAPOLMTOB MOACYNTLIBANM C NMOMOLLbH
TpUnaHoBoro cuHero [5].

VHpexc nponudiepaumm KynbTypbl ONPeAensnm npu Kaxaom
naccaxe [6, 71.

KneTkn KynbTMBMpPOBANU C UCMONb30BaHNUEM Cpefnbl
DMEM/F12 (Buonot, CaHkT-TleTepbypr) c gobasneHvnem 20%
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CbIBOPOTKM KPOBM Nnopos kKoposbl (BronoT, CankT-INeTepbypr).
KneTkn ¢ noBepxHOCTW KynbTypaneHOro nakoHa CHUManm ¢
nomoLusto cmecn pacteopos 0,02% Bepcena (PIYH ML BB
«BexTop» PocnoTtpebranzopa) n 0,025% tpuncuna (PryH
MHL BE «BekTop» PocnoTtpebHag3opa) B cooTHoweHun 5:1.
NaccuposaHve npoBoann 2 pasa B Hefento [6, 71.

Mopcdhonormio KynbTyp KNETOK OLEHMBAaNM C NOMOLLbIO NH—
BEpPTMPOBaHHOro Mukpockona «Carl Zeiss Jenay.

KpunokoHcepBaLnio NpoBOAUAM CTyNeHYaTbiM METOAOM
MOrPYXeHNs B XXMAKUA a30T C NOMOLLbI BHYTPUKNETOYHOr0
kpuonpotekTopa DMSO (MP Biomedicals) B KoHUeHTpauumn
10% (6, 71.

Ona ctatnctmnyeckon 06paboTky faHHbIX MCNONb30Banu
METO[, AOCTOBEPHOCTM Pasnuynin Mexay rpynnamMm no Kpute—
puito CTblofieHTa (t) C onpegeneHnem nokasaTensi CTaTucTuy4ec—
Kow goctoBepHocTu (Mpu p<0,05 pasnuyna paccmaTpuBanuch
KakK CTaTUCTUYEeCKM JOCTOBEPHbIE).

Pesynbrarel uccneposauna n obecyxaeHve

Mpy Nony4eHUn NepBrHHbIX KYNbTyp KNETOK OfHUM U3
BaXHbIX MOMEHTOB AABNAETCA NOA60P NPOTEONUTUYECKNX
thepmeHTOB. XpsiLLeBble TKaHW B 3aB1CMMOCTY OT BO3pacTa u
BWAa CTO4YHMKA TPebyHoT pa3Horo crnocoba BbIAeNeHns KIeTok.

Ona nonyyeHnst NepBUYHbIX KyNbTyp KNETOK UCMOoMb3yeTcs
Lienbi psip Aesarpervmpytowmx (0epMeHToB 1 peareHToB: Tpun—
CVIH, XMMOTPWMNCWH, KonnareHasa, TpUHaTpuin UMTpaT, CMeCh
BepceHa v TpuncuHa 1 ap. CnegyeTt oTMeTUTb, YTO, HECMOTPS Ha
MHoroo6pasvie npepnaraeMbix hepMeHToB, Havbonee pacnpo-—
CTpaHeHHbIMW Ha CErofHALLHWA AeHb ABMAETCH UCMONb30BaHVe
TpuncrHa 1 KonnareHassbl [8].

[nsi nony4eHns CyCneHsunm XoHAPOLIMTOB MCMOb30Bank KycoY—
KV XpsiLLier 13 MeXMO3BOHKOBbIX AMCKOB HOBOPOXAEeHHOM coba—
KW, KOTOpblE AMCCOUMMPOBany ¢ nomMoLLbio pacteopos 0,025%
TpuncuHa nnn 0,1% konnareHasbl (n = 4). Pe3ynbTaTthl nokasa—
W, 4TO NPV UCMOMNb30BaHMN PACTBOPOB TPMMNCUHA OCTaeTcs 60mb—
LLOEe KONMYEeCTBO KYCOYKOB HEAMCCOUMMPOBAHHOM TKaHW, a
yBEnMyeHne BpEMEHV BO3AECTBUS TPUMCKMHA MPUBOAUIO K M-
6enun kneTok. MpUMeHeHMe e pacTBOPOB KornareHasbl No3so—
NIANO MOMy4XTb CYCMEH3MIO KNETOK C XK13HECNOCOBHOCTLI0 6onee
90%.

AHanua nuTepaTypHbIX AaHHbIX NMOKa3as, 4To He CyLLEeCTBYeT
yHMBEpPCanbHOM METOAMKY BblaeneHus xoHgpoumTos. B pabo-
Tax UCNonb30Banu pasnu4yHble QUCMEPreHTbI: KonnareHaay,
rmanypoHugasy, npoHasy v ap. [9-13]. B Hawen paboTe mbl
CpaBHWNM cnocobbl BbILENEHNA XOHAPOLMTOB C NMOMOLLbIO pa—-
CTBOPOB KofnareHasbl 1 rnanypoHnaasel (n = 6). danHble no
BbIAENEHWIO XM3HECNOoCobHbIX KNETOK B 3aBUCUMMOCTY OT BMAa
M KOHLEHTpaumn hepMeHTOB NpeacTaBneHbl Ha puc. 1.
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Puc. 1. KonnyecTBo BbigeneHHbIX XN3HEeCrnocobHbIX KIeToK
B 3@BUCUMOCTV OT BYAa 1 KOHLUEHTpauum chepmeHTa

Kak BuaHo 13 pucyHka, npu ncnons3osanum 0,05 % ruany-
POHMAA3bI KONMYECTBO XM3HECNOCObHbIX XOHAPOLMTOB COCTa—
suno 10 mnH/T TkaHwu. B To xe Bpema ncnons3osaHne 0,05%
KonnareHasbl NPMBOANIO K YBENNYEHWNIO KONMMHYECTBA BblOeNneH—
HbIX KNETOK NpubnnanTensHo B 2 pasa. Konm4ecTBo XM3Hecno—
COBHbIX xoHApoumToB Npu ncnonb3osaHum 0,1% konnareHasbl
WN CMECK MManypoHnAaasbl U KonnareHasbl B KOHLEHTpaLum no
0,05% kaxpgow 6bI10 cpaBHMMO C TaKOBbIM MPW UCMOb30BaHUM
0,05% konnareHasbl. Hanbonblilee KoNM4ecTBO BblaeneHHbIX
KNETOK B AAGHHOM MCCrefoBaHvm Habnopanu npy ncnonb3osa—
Hun 0,15% konnareHasbl. Konn4ecTBO XM3HECNOCO6HbIX
knetok coctasuno 6onee 30 MAH/T TKaHW.

CpaBHuTenbHOE UccnegoBaHve ocobeHHOCTeN auccoumanmm
XpALLEBOV TKaHW heTyca 1 XpPALLEBON TKaHM NO3BOHOYHMKA
60MbHbIX MAMONATUYECKMM CKONMO30M NOKa3arno, 470 3Th TKa—
HY TpebytoT pa3Horo BpeMeHn hepMeHTaTVBHOM Anccoumaumnm
(n = B). XpsLLeBas heTanbHas TkaHb YenoBeKa 1 MeXno3BoH—
KOBbIX AMCKOB Cobaku avccoummpoBana B konnareHase 5-8 va-
COB, a XpsLLIEBAs TKaHb NO3BOHO4HMKE BOMbHbLIX MANONATUYECKM
ckonunosom — 18-20 4vacos. YBenu4yeHve BpeMeHn BO3[Aen—
cTBMA (hepMeHTa NpPMBOAMIIO K rMBent XXM3HecnocobHbIX XOHA—
POLMTOB, @ YMEHbLLEHME — K CHUKEHWIO BbIXOAa KIETOK.

Mpy KyNbTMBMPOBaHMM XOHAPOLIMTOB N3 Pa3HbIX UCTOYHN—
KOB nony4eHuns 6bIno 0TMEeYeHO pasnuyme MoponorM4ecKmnx n
KynbTypanbHbIX CBOMCTB KNETOK KaXA0ro NCTOYHMKA.

XoHapouuTbl cheTanbHOM XpALLEBON TKaHW NPUKPENnSInch
1 pacnnacTbiBanmMCb Ha NOBEPXHOCTY KyNbTyparnbHoro cnako—
Ha Ha 2 4ac KynbTuBMpoBaHus. B nepsble cyTkn MOXHO Bbino
pasnu4uTb 04Yaru pocTa, CoAepXallumMe anuTennmonofobHble
KneTkn. Ha 3 cyTkn KynbTUBMPOBaHUS XOHAPOLUMTLI heTyca Ye—
noseka 1 naccaxa thopMmpoBanu MAoTHbI MoHocnow. [Mpu
3TOM KMNEeTKM MMenun cneundmnyeckyo anuTennonofobHyo
mopdchonoruio (puc. 2A). K 3 naccaxy kynbTypa XoHApOLMTOB
npruobpetana dgmbpobnactonogobHyo dopmy (puc. 2B, C),
4TO COOTBETCTBYET NUTEpaTypHbIM AaHHbIM [14]. BaxxHo otme—
TUTb, YTO KyNbTypa XOHAPOLMTOB CyCTaBOB heTyca Yenoseka K
4 naccaxy copepxana 6onbLue dmbpobnacTtonofobHbIX Kne—
TOK MO CPaBHEHWIO C KyNbTYpPOM XOHAPOLMTOB MO3BOHOYHMKA
deTyca 4enoseka. Ha BCeM MpOTAXEHUN KyNbTUBMPOBaHUSA

Puc. 2. KynbTypa XoHBpoUUTOB YenoBeka:

A — KynbTypa XOHBPOLUTOB M03BOHOYHMKA, 1 naccax,

3 cyTKu KYnbTUBMPOBaHUS;

B - KynbTypa XoHBpOUMTOB M03BOHOYHWKAE, 4 naccax,

3 cyTKu KYnbTUBUPOBaHUS;

C - KknbTypa XOHAPOUMTOB CycTaBoB, 4 naccax,

3 cyTKu KYnbTUBUPOBaHUS;

D — KkynbTypa XOHAPOLUTOB 13 MEXMNO3BOHKOBbIX AUCKOB
rnayveHToB, CTpafatoLMx ckommo3om, 1 naccax,

21 cytku KynbTUBMpPOBaHWA. YB.: x 200
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dheTanbHble XOHAPOLMTLI NOKa3bIBanu BbICOKMI YPOBEHb NPO-—
nudpepaummn, MHAeKCbl nponudepaummn coctasunm 4 1 5 Ha
BTOPOM 1 TPETbEM Maccaxax CooTBeTCTBeHHO. [pu gnutens—
HOM KyNbTMBMPOBaHUWN MHAEKC Nponudiepaummn CHXancs, B
KynbType Habnoganu rmbernb KneTok.

XoHAPOLUMTLI NO3BOHOYHUKE BONBHBLIX MANONATUYECKMM
CKONMO30M B OTAIMYME OT XOHAPOLIMTOB heTanbHoM TKaHu npu
KynbTVBMPOBaHUM TONbKO Ha 14 CyTKM MPUKPEnnsanmcb Ko AHY
KynbTypanbHoro gunakoHa v HaunHanm gennteca n Kk 271 cytkam
dhopMmMpoBanu HeEMMOTHbIN, CeTHaTbI MoHocnon. Knetkn nve—
NN MHOrO4YMCNEeHHbIE Bakyonu, 6onee KpynHble pa3mMepsbl, Mo
CpaBHeHWto ¢ xoHapobnacTamm 3goposoi Tkanu (puc. 2D). Mpwn
naccupoBaHMM XOHAPOLMTLI MO3BOHOYHMKAE BOMbHbIX MaMona—
TUYECKUM CKOMMO30M NOKa3bIBanu HU3KMIM ypoBeHb nponude—
pauun, nHaekc nponudepauyun He 6onblle 2, K 6 naccaxy
KynbTypa MOMHOCTbIO AerpagvpoBana. Takum 06pa3om, XOHA—
pOUMTLI MO3BOHOYHMKE BOMbHBIX MAMONATUHECKMM CKONMO30M
Mo CpaBHEHWIO C XOHApouMTamu heTanbHOM TKaHn obnapanm
XyALLen KynbTypanbHOM akTMBHOCTLH. 3TO MOXET BbITb CBA3a—
HO Kak C BO3pacTOM A0OHOPA, TaK U C HapyLLeHnem 06MeHHbIX
MPOLIECCOB B XPALLEBOA TKaHW 60MbHbIX MANONATUYECKM
ckonvosom [15].

KneTkn Mexno3BOHKOBbIX AVCKOB HOBOPOXAEHHOM cobaku
noKasbIBanm Ty Xe ANHaAMUKY KynbTUBUPOBaHWS, YTO Y XOHAPO—
uMTbl dheTanbHOM TKaHu Yenoseka (puc. 3): ko 2 Yacy KynbTu—
BMPOBaHWA KNETKM NPUKPENNANNCb U pacnnacTbiBan1cb no
MOBEPXHOCTY KyNbTypansHOro nakoHa, K 3 cyTkam hopMmpo-—
Banu NnNOTHbIN MOHOCMON. XOHAPOLMTEI MEXNO3BOHKOBbIX ANC—
KOB HOBOPOXAeHHOM cobaku, N0 CpaBHEHWIO C (heTanbHbIMU
XOHApouMTamn Yenoseka, 0bnagann MeHbLLMMK pa3mMepamu,
VMENN OKPYrnyK UMM NONUroHansHyo dopmMy. Ha npoTskeHun
nepvoaa KynbTUBUPOBaHUSA XOHAPOLMUTLI MEXNO3BOHKOBbIX
OMCKOB HOBOPOXAEHHON cobaky TakK Xe, KaK 1 XOHAPOLMUTbI
dheTyca Henoseka, NOKa3bIBanM BbLICOKUI ypoBeHb Nponndepa—
un (puc. 4).

Puc. 3. Kynbtypa
XOHBPOUMTOB MIacTUHKU
pocTa No3BOHO4HMKE
HOBOPOXAEHHOV cobaku,
2 naccax, 3 cyTku

KYnbTUBUPOBaHUA.
VB.: x 200
Byongpobnactel
6 1 NOIBOHOYHKKS
tertyca
Yenoeeka
=
s ® cKONUO3HLIE
:i,. XOHAPOUUTEI
<
=
g
=]
=
e B xougpobnacrel
g CYCTaBoB
= tberyca
H yenoeeka
B xonapobnacTel
NAACT MHKA
pocTa
NO3BOHOYHKKS
HOMep naccaxa cobaku

Puc. 4. 3aBvicumocTb vHAekca npongbepauymm KynbTyp
XOHAPO6IacToB YeroBeka v XoHapobnacToB niacTUHKU pocTa
cobaku 0T Homepa raccaxa

3aknoveHne

Takum 06pasom, B pe3ynbTaTe UCCNER0BAHNA NOKa3aHo, 4To
L0151 MONyHYeHVss MakcUManbHOro KONMYecTBa XXU3HECMOCOBHbIX
XOHAPOLMTOB HaWy4LLIMM MeTOA0M AMCCOLMaLmmn XpsALLEBON
TKaHM 13 pasHblXx UICTOYHMKOB BblAeneHus aensetcs obpaboTka
0,15% pacTtBopoM KonnareHasbl onsa hetanbHoM TKaHn B Te—
4yeHune D 4acoB, a Ansa TKaHy No3BOHOYHMKA BonbHbIX MaMona—
TU4ECKMM CKonmo3om — B TedeHne 18-20 yacos.

KynbTypbl XOHAPOLMTOB, MOMy4eHHbIE U3 PasHbIX UCTOYHW—
KOB, OTINYAKOTCS APYr OT Apyra Mo KynbTypanbHeIM 1 Mopdionori—
4eckuMm cBoicTBaM. HavbonbLuel KynbTypanbHOM akTUBHOCTbO
06nafatoT KNeTky, BbiAeNeHHbIe U3 XPSALLEBO TkaHu deTyca
4yenoseka.

O6HapyxeHHble HamMu pas3nn4na B MOPAoNorim 1 KynbTy—
panbHOWM aKTVBHOCTW XOHAPOLMTOB, BbIAENEHHbIX 13 PasinyHbIX
MCTO4HUKOB, B NEPCMNEKTVBE MOryT BbITb MCMOMb30BaHbI NPy pa3—
paboTke crnocoboB BO3AEVCTBUA Ha PEreHepaLmio CycTaBHOMo
XpALL@ 1N MeXno3BOHKOBbIX AVMCKOB; Havbonee nepcnekTe—
HbIM MaTepranom B 3TOM MraHe crnegyeT NpuaHaTh heTanbHble
XOHAPOUMTBI.
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Opmeraanble uccnepnoeaHuAa
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Y «HWW mopdonorun yenoseka» PAMH, Hay4HbIN COTPYAHUK

3A0 «PeabunutauyoHHble MeaULMHCKUE TEXHOMOrMM», CTapLUMA HayYHbIN COTPYAHWK,
pyKoBoguTENb OTAENa pereHepauum KOCTHOW U XPSLLEBOW TKaHen

UneH MexayHapoaHou accoumaummn no TKaHEBOW UHXEHepUn

OpHon 13 akTyanbHbIx Npobnem coBPEMEHHOro 3apa—
BOOXPaHEeHVA OCTalTCA AereHepaTuBHble 3a60neBaHns
cycTaBHbIx xpsiLen. CoBpeMeHHbIe NMOAXoAb! K NEYEHUIO He
obecrneymBatoT cTabunbHOro TepaneBTUYeCKoro adichexTa u
4aCTO MPUBOAAT K HEOBXOAMMOCTIN ONEPATVBHOMO NEYEHMS.

CrpemneHve nccnepoBaTtener K noncky aththekTrBHbIX 1
MafloMHBA3MBHbIX METOL0B, NO3BOMSIOLLMX AOBUTLCA pere—
Hepauun XpsALLEeBON TKaHW, BNM3KoM K OPraHoTUMMYECKON,
MPVIBENM K TOMY, 4TO BCE YaLlle B 3apy6eXKHON 1 0TeHeCTBEH—
HOV NUTEpaType CTanu NosiBNATLCS PaboThl, MOCBALLEHHbIE
MPVMEHEHNIO XPSLLIEBbIX KITETOK [l BOCCTAHOBIIEHNSA XPsLLie—
BOW TKaHW. TpaHCMnaHTaLUms KNeTo4HON KyNbTypbl B COCTaBe
TKaHEVHXXEHEPHbIX KOHCTPYKLWA NepeLUna 13 aKCrnepymMeH—
TanbHbIX MCCNEAoBaHUN B KIIMHUYECKYO MPaKTYKY.

BbinonHeHne npyHLMNa ayToreHHoCTV COMPSXXEHO C Bbl—
6opoM apekBaTHOW AOHOPCKOW 30Hbl — UCTOYHMKE KITETO4—
HOro maTepvarna, 0TBEYatoLLEro crneayroLLymM Tpe6oBaHAM:
MarloMHBA3MBHOCTb, TEXHUYECKAs MPOCTOTa BMOMNCHN, MUHW—
MarnbHbI/ PUCK OCIOXHEHW, MH/ManbHbIY 06beM npenaparta
[OIKEH COAepXXaTb MaKcyManbHOe KOnM4YecTBO XoHapo6nac—
TOB, 4TO TPEBYET CO3AAHUSA HETKUX NMPOTOKOMOB NOMYYEHNS 1
KYNbTUBVPOBaHWS KNETOYHOrO MaTepuana.

OcHoBY MPOTOKOSIOB BbIAENeHUA XoHAP0o6nacToB 13 06pas—
LIOB TKaHW COCTaBIISET NPUMEHEHNE (hEPMEHTOB, NMO3BOMSAI0—
LLIMX NPON3BECTY fe3arperaLyio BHEKIIETOYHONO MaTpUKEa ¢
MVHMManbHBIM NOBPEXAEHWEM KNeTok. B nutepatype onuv—
CaHbl METOAVIKM BbIAENEHVS KNETOK C NPUMEHEHNEM Konna—
reHas, npoHas v TpuncuHa. OpHako abcontoTHOro cTaHpapTa
He cyLLiecTBYeT. KaxabIi nccnenoBaTesb, MPUHUMAsA BO BHU—
MaHWe 3TOT NMPUHLUWMM, NoA6UpaeT oNTUMarsnbHbIE YCIoBUS.
MoaTomy, cornacHo 3apyBexXHbIM KIMHUYECKM CTaHAapTaMm,
0T MOMeHTa 61oncuy A0 Bblgayy TPaHCMIaHTaTa NpPoXoanT
He 6onbLue 4 Hepenb.

Cratbs V./1. Kum, 6esycnosHo, akTyanbHa. [pyu oTcyT—
CTBWV pa3paboTaHHbIX KIETOYHbIX NMPOAYKTOB, B HALLIE CTPa—
He VMeeTcs 6oMbLUOE YMCNO NoTeHUManbHbIX NoTpebuTtenem
YCyr BOCCTAHOBNEHWS KOCTHOM MW XPSALLEBO TKaHewn. Xo—
Tenocb 6bl OTMETUTb, YTO, COMNACHO MEXAYHapOAHbLIM Tpe—
6oBaHVsAM, MCCNEROBaHUA Takoro pofa CrnefyeT NPOBOAWTD B
06LLEeNpUHATOM MOPSAAKE: 3KCNEePUMEHTaNbHbIA 3Tar, BKIO—
YaroLLm paspaboTky NPEKIMHUYECKIX in Vitro-MpPOTOKONOB,

A.B. BonkoB

1 pereHepatuBHon MeauumHe (TERMIS)

rofTBepXAeHVe 6e30MacHOCTV 1 3NHEKTUBHOCTA METOLA,
a 3aTeM MOCMe aHanmM3a Mosy4eHHbIX AaHHbIX 1 MOonyYeHns
06HafeXMBatoLLVX PE3YNbLTATOB CredyeT NpucTynaTth K K-
HVUYECKVM MCCIIE[0BaHMNSIM.

SkcnepumeHTanbHas YacTb paboTel, NMpeacTaBneHHas
B CTaTbe He 0TBe4YaeT TpeboBaHVAM pa3paboTky efrMHoro
MPEKNMHNYECKOr0 NPOTOKOMNA BbIAENEHNS U KYIbTUBUPOBa—
HVIS KIIETOK, MOCKOIbKY aBTOP CPaBHMBAET NponvdepaLumto
kneTok cobaku u vyenoBeka. OcTaETcs HE COBCEM MOHATHO,
C Kakumu knetkamu pabGoTan aBTop, MOCKOMbKY B CTaTbe
He yKasaH MMMYHO(EHOTUMN KNETOYHOW KynbTypbl. ABTO—
pamy chenaH BbIBOA O NMEPCMNEKTUBHOCTU KIMHUYECKOro
NMPUMEHEHNs heTanbHbIX XOHAPOLIMTOB, OCHOBbIBAsCb Ha
Boree BbICOKOW «KynbTyparnbHOM akTMBHOCTUY 3TOr0 BULA
MaTepuana. OgHako, BbicOKas CKOpPOCTb nponvidiepaumn
KJIETOK B KYNbTYPE HE ABNAETCHA MPEVMMYLLIECTBOM, CBA3aH—
HbIM C MEPCMEeKTMBAMUN UX KIMUHUYECKOrO NMPUMEHEHUS.
OcobeHHo 3ToO KacaeTcs heTanbHoro matepuana. Kpome
3TUYECKMX NPOBMEM, CBA3aHHbIX C ero nosy4eHneM, KoTo—
pble He crnepyeT He0OLEHVBATb, OH OCTAETCH anfioreHHbIM,
reHeTUYecKy HeGE30MacHbIM Y VMEHLLYHOCS BbICOKYH BE—
POSITHOCTb MH(PULIMPOBAHUSA PELMMNEHTA BUPYCHLIMU 3a60—
NEBaHVIIMY, IaXe MOCHe MPOBEPKY B YCIOBMSX CrieLnani3n—
poBaHHon nabopatopun. B paboTe Takxe He npencTaBneHbl
[AaHHbIE O KOJIMYECTBE 1 KA4eCTBE MCXOAHOro MaTepuana,
BENIMYMHE BbIBOPKU Ha TOYKY HabNAeHNs, MNOTHOCTY No—
CEBa Ha KynbTyparbHble YallKy, Kak OQUH U3 KIYEBbIX
MOMEHTOB B OMPEAENeHnr CKOpOCcTY nponudepaumn. B paH—
HOM KOHTEKCTE NpefcTaBneHHas paboTa He MOXET CHATaTb—
CA NPEKITUHNYECKON Y HE BbISBASET NPEUMYLLECTBEHHOMO
WCTOYHWKA XOHAPOLMTOB Arisi GyAyLLIEero NPUMEHEHWNS B KIW—
Huke. Kpome Toro, mpeknHuyeckas paboTa Tpebyer cucte—
MaTn3aumm n 6onee ry6oKoro N3y4eHNs MYPOBOMO OrbITa
MCCnepoBaHniA B faHHOM BOMpoce. TeM He MEHEE, HECOM—
HEHEH BKJ1a[ aBTopa cTaTby B pa3paboTKy onTMManbHbIX
MEeTOZOB (B 4aCTHOCTW, PEXMMOB (DEPMEHTVPOBAHUS TKa—
He) BblAENeHUst XOHAPOLMTOB U3 pasnnyHbIX MCTOYHVKOB.
BeposiTHo, JaHHOe nccnefoBaHue ABNSETCH NpefBapu—
TenbHbIM 1 ByOeT AononHeHo nocrefdyrlwmmy paéotamu,
KOTOpPbIE B COBOKYMHOCTU CMOMYT OTBETUTb Ha NMOCTaBNEH—
Hble BOMPOCHI.

*
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