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Pestome. B pe3ynprate mNpOBENEHHBIX HWCCIEJOBAHUN YCTAHOBJIEHO, 4YTO
KyJbTUBHPOBAHNE ME3EHXUMAaJIbHBIX CTPOMAJIbHBIX KJIETOK KHUPOBOM TKAaHU YeJIOBEKA
B cpene ¢ 20% oborameHHON TPOMOOLIMTAMHU ayTOIUIa3Mbl, HE BIHAET Ha MOpPQO-
(deHoTUNMMYECKHE 0COOCHHOCTU CTBOJIOBBIX KJIETOK M MPOIYKIUIO UMU aHTHOT€HHOTO
¢dakTopa pocra, YCKOpseT TEMII pPOCTa KYJIbTYpbl KIJIETOK, COXpPaHsSs IMPU 3TOM
BBICOKYIO JKM3HECIOCOOHOCTh MPH [UIMTEIHLHOM KyJIbTHUBHpOBaHHH. [lomydeHHBIE
JaHHBIE TIO3BOJIAIOT pAacCMaTpuBaTh OOOTANIEHHYIO TPOMOOIMTAMHU AayTOIUIa3My B
KauecTBEe CalIlJIEMEHTAa KYyJbTYpPaJIbHOW CpeIbl IpU MPEATPAHCILUIAHTALIMOHHOMN

MOATr0OTOBKE KIICTOYHOI'O MaTCpHraja.

Bsenenne.

Ob6oramennas tpomoOormramu iazma (OTII) — PRP (Platelet-Rich Plasma)
MpeaCTaBIseT cO00H OMOJIOTHYECKUN MPOAYKT, MOTyIaeMblidi U3 ayTOJOTUIHON KPOBU
YeI0BEeKa M COAEPIKAIIUA BBICOKOE YHCIO TPOMOOIMTOB B HEOOJBIIOM KOJIHMYECTBE

wia3mbel [1,2]. Jlokazano, 4yro crumynupytommid 3gdext OTII mposiBisercs mpu



KOHIICHTpaluu TpoMOoIMTOB B Heil paBHO mim 6onee 1 000 000/mxun [2]. OrpomHOe
BHUMaHue K wucnonb3oBannio OTII B kauecTtBe cyOcTaHIUU, CHOCOOCTBYIOMIEH
aKTHUBAllMM METAa0OJIMYECKUX M PEMapaTHBBIX IPOLECCOB, OOYCIOBICHO BBICOKUM
conmepkanueM poctoBbix ¢aktopoB (PDGF, IGF, EGF, TGF, HGF), kortopsie
BBICBOOOXKIAIOTCSI TPU aKTHBAlMA TPOMOOIMTOB W3 anbda-rpaHysi, NPU ITOM
ayronormynoe  mpoucxoxaenue  OTII  wucxmodaer  puCK  BO3HHUKHOBEHUS
AUIEPTUYECKUX PEaKIWid M OCJIOXHEHUW, a TaK)Ke TPAHCMHUCCHBHBIX 3a00JICBaAHMIA
[1].

VuukaneHocth ¥ cnemmduuHocts OTII (B orTiamume OT PEKOMOWHAHTHBIX
pPOCTOBBIX (DAaKTOPOB) OIPENEISICTCS JIOKAIBHBIM MHOTO(AKTOPHBIM BO3/ICHCTBHEM
BBICOKOKOHIIEHTPUPOBAHHOTO KOMIUIEKCAa OMOJOTHYECKUX MEAHATOPOB - (aKTOPOB
pocTa, KOTOpble HaxOAATCA B ECTECTBEHHBIX COOTHOIICHHSIX W aKTHBHOM
B3aMMOJICHCTBUH, HAa AayTOJOTHYHBIE TKAHU ITyTE€M CJIO)KHOTO W MHOTOCTYIEHYAaTOTO
peryJIupoBaHUs KacKaja KIIFOUEBBIX KJETOYHBIX peakiuid (XeMOTaKCcHca, MUTPAIHH,
MuUTOTeHe3a, UM EepPSHIIMPOBKH | JIP.), HAIIPABJICHHBIX HA PETYJISIMIO U CTUMYJISIINIO
MPOIIECCOB €CTECTBEHHOM pereHepanuu [1,2].

TpomOotutapubie (akTOPhI MPUMEHSIOT B JICUCHHH DPAHEBBIX IMOBPEXKICHUIN
HaunHas ¢ 1985r [3]. B kiIMHMYECKOW MNPaKTHKE OMKMCAHBI CIydYad YCICIIHOTO
npumenenns OTII mns penapanuu 0XoroBbiX paH [4], TpodUUYECKUX 3B HUKHHUX
KOHEYHOCTEeH [5], MBIIIEYHO-KOCTHBIX MOBPEKICHUH [6], a Takke B KOCMETHYECKOMN
xupypruu [7] wu cromarosnoruu [8]. Psag wuccienoBaHWil  yCTAaHOBWIM, 4YTO
MCIOJIb30BaHNE KOCTHOTO TPAHCIUIAHTATa MAJIi BOCCTAHOBIEHUS AE(PEKTOB KOCTHOMN
TKaHW HambOosiee 3(P(GEKTHBHO TPH HCIOJb30BaHMM coBMectHo ¢ OTIT [9-11].
CornacHo nmTeparypHbM maHHbIM, IN Vitro, OTII oka3biBaeT MOJOKHUTEIEHOE
BrusiHUE Ha ciocoOHOocTh MCK K mud epeHnupoBke B 0CT€0-, XOHIPO- U IUIOIHTHI,
yBeJIMYHBaeT nposmdeparuBHyto akTuBHOCTH MCK [12-14].

Bmecte ¢ Tem, B JOCTYHmHBIX HaM JHUTEPAaTypHBIX MCTOYHUKAX OTCYTCTBOBAaJa
nHGOpPMAaLHA O KOMIUIEKCHON OIEHKE BJIMSHUS 00OTAIIEHHONW TPOMOOIIMTAMH TIJIA3MbI
YeJIOBeKa Ha KYJIbTYPY ME3EHXHMAIBHBIX CTPOMAIBHBIX KIJIETOK J>KHUPOBOW TKaHU

YCJIOBCKaA.



[lenp pabOTHI — OIECHHUTH BIMSHUS OOOTAIEHHOW TPOMOOIMTAMHU ILIa3Mbl Ha
KH3HECTIOCOOHOCTh, MOp(do-peHOoTUNMIecKue W  CEKPeTOpHBIE  OCOOEHHOCTH

MC3CHXUMAJIbHBIX CTPOMAJIbHBIX KJICTOK )KHpOBOﬁ TKaHH 9€JIOBCKA.

Matepuansl 1 METObI HCCIIETOBAHUS.

MartepuanoM [ HUCCIEIOBAHHS CIYXWIH ME3€HXHMAaJIbHbIE CTPOMAJIbHbIE
kietku (MCK), Bwigenennbie u3 xupoBord Tkanu (OKT) 5-tm marueHtoB ¢
MOCJICOTIEPAIMOHHBIMU BEHTPAIbHBIMH IPHIKAMH OOJIBIINX PA3MEPOB.

3abop Oumosormueckoro Mmarepuaina mis BeimeneHuss MCK KT y GompHOTO €
MOCJICOTICPALIMOHHON BEHTPAIBHOW TPBDKEH OO0NBIINX pa3MepoB MPOBOAWINA O
MECTHOW WHQPUIHTPAIMOHHOW WIM KOMOWHUPOBAHHOW aHeCcTe3Wel WHIIM3UOHHBIM
CrocoOoM ¢ momemnieHneM (parMeHTa MoAKOKHOW JKUPOBOU KIETYATKH B 00BEME JI0
10 cM3 B repMeTHYHBIN KOHTEHHEP CO CTEPUIbHBIM (DU3UOTIOTHUIECKUM PACTBOPOM.

Brinenenue u kynstuBupoBanue MCK XT uenoseka.

st Beinenenus MCK XT, romorennsuposannyto JKT nmpombiBaiau cTepuiibHbIM
pactBopoMm XeHkca W umHKyOupoBanu B TeueHme 45 mmuyTt ¢ 0,075% pacrBopom
koutarerassl | Tuma (Sigma) B docdarHo-cosieBom Oydepe (PCB) mpu 370C.
Heiirpanuzanuio ¢epmenTa npoBoaim paBHbIM 00beMoM DCB, conepxkamero 10%
sMOpuoHabHO# Tensubeil chiBopoTku (OTC) (HUU DuM, PB). [lonydeHHbIe KIETKH
OTMBIBAJIM, KJIIETOYHBIN OCAJI0K PECYCHEHANPOBAIU B KyJIbTypanbHOi cpene DMEM c
MOHIKEHHBIM cojiepkanueM riitoko3bl 1000 mr/min («Sigma», CIIIA) ¢ mobaBieHuemM
10% OTC, 100 U/mn nenunminaa, 100 mxr/ma ctpenromuiiuaa, 2 MM L-rnyramuna
U BbiceBajdM B KoHHeHTpauuu 5°104 knerok Ha 1 cM2 B KyJnbTypajdbHBIE YaIIKU
auameTpom 60 mm [15].

Yepe3 24 yaca mpoOU3BOAWIA CMEHY KyJIbTypalbHOW Cpenbl IS yHajJeHUs
HEMPHUKPETMBIINXCS KIETOK. B nanpHeWeM cMeHy cpeasl MPOU3BOAMIN KaXKIbIe
geTBepThle /5% KOH(DIIOAHTHOCTH KIETKH CHHMAId C MOBEPXHOCTH»CYTKH. [lo
IOCTHKEHUH KYJIbTYypaMH  KyJIbTypajdbHOro IutactTuka ¢ momompbo 0,25% p-pa

tpuricuHa/D/ITA u 3aceBaiy B KyJIbTypaJbHbIC YalllKi B KOHIEHTpanuu 14104 xierok



Ha CM2 aJs TOJIyYeHHs IEPBOTO TMaccaka C LEeJIbl0 HapalmuBaHHUSA HEOOXOAMMOM
O6roMacchl KJIETOK ¥ KPUOKOHCEPBAIUH.

[Tonyuenue oborameHHO# TpoMOoTamu maazmel (OTIT).

[Tomyuenune GoraToil TpoMOOIIMTaMU TUTa3MbI U3 Tiepudepudeckoid kpopu (20 mur),
B3SITOW C aHTUKOATYJISIHTOM — IUTPATOM HATpHsl B cCOOTHOIEHNH 9:1, 0CyIecTBIsAI0CH
B 2 stana. Ha nepBom stame nocie nenrpudyruposanus npu 130006/MuH B TeueHne
10 MuHyT, TWIA3MY, COAEPKAIIYI0 TPOMOOLHUTHI, OTIACISIIM OT SPHUTPOLHUTOB H
neiikonuToB. Bropuunoe nearpudyrupopanue npu 400006/muH 10 MUHYT IPUBOIUIIO
K arperanuy TpoMOONMTOB Ha gHe mnpoOupku. llocne ypamenuss OemHoOM
TPOMOOIIMTAMH TIJIA3MBl OCAJOK, BKJIOYAIOMIMA TPOMOOLUWTHI M HE3HAYUTEIbHYIO
NPUMECh SPUTPOIUTOB U JIEMKOIMTOB, Pa3BOAWIM B HEOOXOAMMOM KOJIHYECTBE
TUTa3MBlI.

MukpocKon#si © MOHUTOPUHT KJIETOYHBIX KyJIbTYP.

KynbTyphl rccienoBaiy Ha yHUBEPCaIbHOM HHBEPTUPOBaHHOM Mukpockone Carl
Zeiss Axiovert 200 (I'epmanwusi) ¢ MPUMEHEHHEM METOJIOB CBETJIOTO MOJis, OOKOBOTO
ocBeleHus, pazoBoro u Varel- KoHTpacToB.

NMMyHOQEHOTUITUPOBaHNWE  KIJIETOYHBIX  KYJIBTYp  METOJOM  MPOTOYHOMN
IIUTOMETPUH.

JInst u3ydeHuss SKCIPEeccHu IOBEPXHOCTHBIX MapkepoB KyiabTypamu MCK
YeJI0BeKa MCIOIb30BAIM MBIIIHHBIE MOHOKIOHAIBHBIE aHTHTena (MAT) Kk aHTHreHam
CD90-FITC, CD71-FITC, CD44-FITC, CD31-FITC/PE, CD105-PE, HLA-DR-PE,
CD119-PE, CD34-APC, CD45-PC7 (Beckman Coulter, CIIIA). Knetku B
koHneHTpamuu 1x105 knetok/200 mxn ®CH MHKYOUpOBaaM C MOHOKJIOHAJIbHBIMU
aHTUTEIaMHd B Te4YeHHWe 15 MHUHYT B TEMHOTE€ NpH KOMHATHOW TeMIeparype.
W3mepenuss mpoBOAMIM C UCIHOJB30BaHWMEM mpoToyHoro uurtomerpa FC 500
(Beckman Coulter, CIIIA).

AHanM3 CEeKpeuruu COCYIUCTOr0 SHIOTETHAIBHOTO (pakTopa pocTa KyJIbTypamu
MCK xupoBoil TKaHU YeI0OBEKa

OO0pa3ibl KOHAUIMOHUPOBAHHOW Cpelibl (CYIIEpHATAHTHI) OT BCEX KYJIBTYP KIIETOK

cobupanu B mpoOWpku U 3aMmopaxkuBaau npu temmeparype -20 0C (-70 OC nmns



XpaHeHHs 0oJiee TPEeX MECSIEeB) I MOCIEIYIOIIEro aHalu3a COJEpXKaHWS B HUX
COCYJIUCTOTO SHJOTEJINATHLHOTO dakTopa pocra (VEGF) METOAOM
ummyHoepmentHoro aHanmza (MDA). Jlns aHanmm3a CEKpElUU  COCYIUCTOIO
sHAO0TEHANBHOTO (hakTopa pocra KyiasTypamMu MCK >kHpOBOM TKaHU HCIOJIB30BAIN
Habop mis UDPA VEGF uenoeka (R&D Systems, Kananga) B COOTBETCTBHU C
PEKOMEHIANUSAMA U3TOTOBHUTEIS.

Cratuctudeckas 00paboTKa MOTYyIEHHBIX PE3yIbTaTOB

Cratuctuueckass 0o0paOOTKa JaHHBIX  OCYHIECTBIEHAa C I[PUMEHEHHEM
npukiagaoro nporpammuoro nakera «STATISTICA 6,0» (Verson 6-Index, StatSoft
Inc., CIIA), anmanTUPOBAaHHOTO [UISI MEIMKO-OMOJIOTMYCCKUX  HCCIICOBAHHA.
[IpoBepka CTAaTUCTHYECKHX THIIOTE3 O BHJIE pACHpPEEICHUs KOJIUYECTBEHHBIX
MPU3HAKOB OCYIIECTBIISIACh Ha ocHOoBaHMM kputepus [lamupo-Yunka (Shapiro-Wilk's
W test). Pesynpratel mpencraBineHsl B Gopmare Me (25-if + 75-H TpOUECHTHIN).
OneHkKy JOCTOBEPHOCTH pa3UYMid BBINOJHSIN HEMapaMeTPHYECKHUM METOJIOM C

ucnonb3oBanreM U Trecra Manna-Yurau (Mann-Whitney U-test) [16].

PesynbTaTsl u 00Cy)aeHHeE.

Jlis onenku BrnusHuss OTII Ha mMopdo-peHoTunmyeckne 0CoOEHHOCTH KIIETOK
MCIIOJIb30BANUCH KJeTouHble KyiabTypel MCK skupoBoii Tkanu dyenoBeka 2-3-TO
naccaxkei, kynpruBupyembie B mnpucytctBun 20% OTII. B xauecTBe KOHTPOIS
paccMaTpUBaIUCh aHAJIOTHYHBIC KYJIbTYPHI KJIETOK, KyJIbTUBHUPYEMbIe B yciaoBusx 10%
OTC. Ha pucynke 1 mpeacraBmena wmopdomorust MCK 2-ro maccaxa,

KYJIbTHUBUPYCMBIX C Z[O6&BJICHI/ICM Pa3IMYIHBIX CBIBOPOTOYHBIX O€JIKOB.



Pucynok 1 — Mopdomnorus MCK XT 4-ro maccaxa, KyJIbTUBHPYEMBIX B IPUCYTCTBUN
10% osMmOpuoHanbHOU Tensubeld cbhiBOpoTkH (A) u B 20% oOoraiieHHOM

tpomboITamu miazme denoseka (b). YB.x100.

JoGaBiieHue B KYyJBTYypaJIbHYI) Cpeay OOOTamieHHOW TPOMOOIUTAMHU IUIa3Mbl
YellOBeKa HE BIMSJIO HAa W3MEHEHHE MOPQOJOTHH MOJyYEeHHBIX KYJIBTYp KICTOK.
JlaHHBIE KJIETOYHBIC KYyJIbTYpPhI XapaKTePH30BAIUCh CXOJHBIMH MOP(OIOTHYECKUMH
O0COOCHHOCTSIMU W OBUIM MPECTaBICHBI (UOPOOIACTONMOAOOHBIM BEPETEHOBUIHBIMU
kieTkamu (pucynok 1A u 1B).

’Ku3HecnocoOHOCTh KYJIBTYp CTPOMAIIBHBIX KJIETOK B TEUYEHHE BCETO Ipoliecca
kynbTuBHpoBanus kak B 10% OTC, tak u B 20% OTII cocraBnsina mopsaka 98,0%
(97,3% + 99,2%)).

NMMyHO(QEHOTUITMYECKU aHallM3 TMOKa3al, YTO a0COJIOTHOE OOJBIINHCTBO
KIETOK, KYJBTUBUPYEMBIX C pa3IUYHBIM COCTaBOM CHIBOPOTOYHBIX/TIA3MEHHBIX

OenkoB, xapakrepuzoBaiuch crenupudHbiM 11t MCK (deHoTHoM moBEpXHOCTHBIX

anturenoB CD90+/CD105+/CD44+/CD119+/CD34-CD45-CD31- (Tabsuma 1) .

Tabmuna 1 - @enorunuueckue ocooennoct MCK, KyIbTHBUPYEMBIX B yCIOBUSIX
10% »>mOproHanbHOW Tenstubel ChIBOPOTKH W B mpucytcrBum 20% oborameHHOH

TpoMOOIMTaMH IJ1a3Mbl yesioBeka (%0)



Ycnosus
Mapxkep KyabTuBHpoBanusg MCK

10% OTC 20% OTII
CD90 90,1 (87,1 + 95,3) 92,2 (89,3 +96,4)
CD44 94,8 (92,1 + 96,8) 96,5 (93,2 +98,7)
CD105 93,7 (86,7 + 97,1) 97,1 (95,2 + 99,3%)
CD119 92 (89,1 +94,2) 90,2 (87,1 +91,4)
CD31 0,3(0,1+0,5) -
CD45 05(0,2+1,1) -
CD34 - -
CD71 89,7 (82,1 + 93,4) 89,0 (82,0~+92,8)
HLA-

- 32(1,5+4,2) 1,2(0,1+1,9)

Crnenmyer OTMETUTH, YTO BBICOKHH ypoBeHb 3kcnpeccun CD71cBunerenscTByeT o
nponudepaTuBHON aKTHBHOCTH KIIETOK, KYJbTUBHPYEMBIX Kak B mpucyrcrBuu 10%
OTC, Tak mpuw coaepkaHuu B KyubTypanbHOU cpene 20% oGoramieHHOM
tpombonuramu 1wiaszmel (OTII). B To ke Bpems, npakrmiecku orcyrcrBue HLA-DR-
nosoxuTenbHeIx MCK noarBepskiaer ux HeCloCOOHOCTh BBICTYNATh B POJIM aHTUTCH-
MPE3EHTUPYIONINX KJICTOK M HWHHUIHUUPOBATH Pa3BUTHE CHEIU(PUIECKUX HMMYHHBIX
pEAKLIMA.

YuuTeIBasg, YTO BAaCKyJSIpU3alMs TPAHCIUIAHTATOB  OJHO M3 HEOOXOAMMBIX
YCIIOBU WX MPWKUBJICHUS, HAMH ObLjIa OTIpeIeNieHa MPOAYKIHS COCYAUCTOTO (haKkTopa
pocta VEGF (vascular endothelial growth factor) MCK, kyiabTHBHpPYEMBIX B
npucyrctBun 20% OTII u B 10% OTC.

AHanu3 TUHAMHUKHA MPOAYKLIUU COCYIUCTOro (haKTopa pocTa CBHAETEIHCTBYET O
cnocoonoctu MCK mnpoayuumpoBaTh aHTHOTCHHBIH (akTop Ha MPOTSHKEHUU
JUTTEIHHOT0 BpeMeHH, nipu 3ToM KoHIeHTpanus VEGF B cynepnaranTax KieTouHBIX

KyJIbTYp ocraBasiach moctossHHo#M (Pucynox 2). Tak, ypoBenp mpoaykuuu VEGF,
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kynbTypamu MCK xupoBoit Tkanum B mpucyTctBuu 10% OTC, cocraBun 8456,6
(8100,0 + 8800,1) nr/mn Ha 4-it nenb KyabTUBHUpOBaHus u 8122,7 (7800,5 + 8750,6)
nr/mi Ha 12 neHp KyJIbTHBHPOBaHWs, Torna kak B npucyrcrBun OTII koHmeHTpamus
VEGF B cynepHaranTax kKoH(Q0IHTHBIX KyinbTyp MCK cocrasmina 9017,1 (8900,5 +
9200,1) nr/mi u 8897,3 (8700,3 + 9120,1) nir/mi1, COOTBETCTBEHHO.
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Pucynok 2 - Ilpomykums VEGF MCK (nr/mu), B mnpucyrctBun 20%
oboramieHHoi TpomOonutamu miazme denoBeka (OTII) u B 10% sMOpuroHANBHOMN

testubeit ceiBopotke (OTC) Ha 4 u 12 cyTKM KYJIbTHBHPOBAHUS

JIJst OTIEHKH BIMSIHUS YCJIOBHA KYJIbTUBUPOBAHUS HA TEMIT pOCTA KIETOYHBIX KYJIbTYp
MCK, nmpenBapuTeabHO MOCAKEHHBIE B OJIMHAKOBOW KOHIIGHTPAIUU, ObUIA CHSITHI Ha
7- CYyTKH C MOBEPXHOCTH KYJIbTYPaJIBHOTO TutacThka ¢ nmomombio 0,25% tpuncuna-
OJATA wu Obpula TOCYMTAaHA WX KOHIEHTpAlMs Ha MJI cpeabl. YWCIo yABOCHHIA
KJIETOYHBIX MOMYJISIUN paccyuThiBaioch Kak |0gl0 oOTHOIIEHMs 4YHCIa KIETOK,
MOJIyYEHHBIX MMOCJe TPUIICHHU3AIUN, K YHUCITy MOCAKEHHBIX KJIETOK, YMHOXKCHHBIE Ha
3,33 [17]. Bonee BBICOKHII MPUPOCT KIETOK OTMEUYEH Npu KynbruBupoBanun MCK B
cpene, coaepxaimeii 20% OTII (kosddunuent mpupocra — 4,9), M0 CpaBHEHHIO C

kynbtuBupoBanrem ¢ 10% OTC (korddumment npupocra — 2,5).

BriBogHI.
1. JlnutenbHO€ KyJIbTUBUPOBAHHE ME3CHXUMAJIbHBIX CTPOMAIBHBIX KIETOK

KUPOBOW TKAaHU 4YeEJIOBEKa B OOOTAIEHHOW TPOMOOIMTAMH IIJIa3ME COXpPaHSIET



CTa0WIBHOCTh (eHOTUINA U BBICOKYIO ku3HecnocoOHocTe MCK XXT uyenoseka, uto
CBUJETEIBCTBYET O NPOJOHTHPOBAHHOW TMPOAYKIMH TPOMOOLUTAMU POCTOBBIX
(bakTopoB.

2. Ucnionp3oBanne 00oTaneHHOW TPOMOOIIMTaAMH TUIa3Mbl TIPU KYJIbTUBUPOBAHUN
ME3EHXUMAaJIbHBIX CTPOMAIBHBIX KJIETOK KMPOBOM TKaHM 4YEIOBEKa MO3BOJIAET Ooisee
OBICTPO TMOJy4YaTh HEOOXOJAMMOE KOJMYECTBO KJETOK, a TakKe OTKa3aThCs OT
MCIOJIb30BAHNS KCEHOTCHHBIX KOMIIOHEHTOB.

3. [TonoxurensHOE BIHMSIHUE O0OTAIIEHHON TPOMOOIIUTAMH TUTa3Mbl HA CKOPOCTh
poctra kynpTypsl MCK XT uenoBeka, mponudepanuio, NpoAyKIHI0 aHTHOTEHHOTO
¢dakTopa pocra M KHU3HECTIOCOOHOCTh CTPOMAJIBHBIX KJIETOK, B COYETAHUHU C BHICOKHUM
CoJlep)KaHueM ecTecTBeHHBIX pocToBbix (aktopoB (PDGF, IGF, EGF, TGF, HGF u
Ap.) ¥ ayTOJIOTHYHBIM MTPOUCXOXKIEHHEM, 103BoJsieT paccmarpuBarb OTII B kauecTBe
CamlIuIeMEHTa KYJIbTypajdbHOW Cpenbl IS MPEeATPAHCIUIAHTAMOHHOW ITOATOTOBKH

KJICTOYHOTO MaTcpuraa.
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