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W3moxkeHbl pe3yibTaThl HMCCIEAOBAHWNA MO BIHMSHHUIO PSOa POCTOBBIX (PAKTOPOB M JIPYTUX
MUTOTEHOB U UX KOMOMHAIIMI HAa Pa3BUTHE dTMHUIEPMAIBHBIX KIETOK KOXXU U UX MPOJu(epaIuio B
YCIIOBUAX KyJIbTypbl. KiTroueBsie C10Ba: KepaTUHOLMTHI, KYJIbTYpa KIETOK, POCTOBBIE (DAKTOPHI.

C €pPbe3HBIMH  OTPAHHYEHUSMH  IIHPOKOTO  MPUMEHEHHS  KYJIbTUBUPYEMBIX
KEpPaTHHOIMTOB (ayTOJOTUYHBIX WM aJUIOTEHHBIX) B MEIUIIMHE IPU 3aMECTUTEIHHOW Teparuu
OKOTOBBIX W APYTHX OOJBHBIX SBISIIOTCS METOIWYECKHE TPYAHOCTH B TMOJYUYECHUU «OOOTaIlIeH-
HBIX» KYJIBTYp KEPAaTHHOLMTOB, HECMOTpPS Ha TO, YTO UX COJEp)KaHUE B SMUIEPMIECE B3POCIOTO
gyenoBeka cocrasiser okoso 90% [1,2,3,4, 6,7,9,10,11]. OgHOoli W3 NPUYHH 3TOTO SIBISIETCS
HEBBICOKAs MpOJIM(epaTuBHAs aKTHBHOCTh 3TUX KIIETOK B ycIoBHsX KynbTypsl (1-10% xnerox
Pa3MHOXAIOTCS, a OCTAJbHBIC YK€ MPUCTYNHIN K TEPMHUHAIb-HOH nudepeHIupoBKe) 110
cpaBHeHHIO ¢ (ubOpobmactamu. BcenmencrBue 3TOro COOTHOHIEHHWE WX B KYJIBTYpPE MOXKET
M3MEHATHCS B TOJB3y mocieaHux. IIpoBonarcst pa3pabOTKu POCTOBBIX Cpeld Ui KyJIbTHBHPO-
BaHUs KEPAaTUHOIIMTOB, TJI€ BMECTO CBIBOPOTKH T00ABIISIIN KCTPAKT MO3Ta ObIKa, (GaKkTOphI poCTa,
WHCYJIUH U HEKOTOpPbIE OpYyrue MUTOTeHBl. DAKTOPBI POCTa UTPAIOT BAXKHYIO POJIb B PETYIISIIHH
nponudepannn, AUPGEPEHINPOBKA KEPATUHOLUTOB KaK B OpraHuU3Me, TaK U B KYJIbTYpe
[12,14,15,16,17,18]. Nmerommmecs TUTEpaTypHbIC JaHHBIC CBHUACTEIbCTBYIOT, YTO pPa3IHUYHbIC
dakTopsl pocTa AEUCTBYIOT Ha KEPATHHOIUTHI KOONMEPATHBHO M WX 3((EeKT Takke 3aBUCUT OT
Pa3HBIX BHEKJIETOYHBIX (DAKTOPOB M yCIOBHI KyIbTHBUPOBAHUS KJIETOK, HICTOYHHKA, U3 KOTOPOTO
MOJIyYEHbI KJIETKA M MHOTHX JPYTUX €Ile MOJUIeKAINX HccleaoBaHnio (akTopoB. CyMMapHBIA
sbpdekr Ha KyJIBTHBHPYEMBbIE KEPATHHOLUTHI MOXKET OTJINYAThCs OT dPderra Kaxmaoro
KOHKpETHOTO (hakTopa pocTa M MO3TOMY HEOOXOJWMO NMPOBENEHUE MANBHEHIINX HCCIEIOBAHHUMA
M0 ONTHUMH3AIMU YCIOBHH POCTa SMHUIECPMAIBHBIX KEPATHHOLIUTOB, B OCOOEHHOCTH C YYETOM
BO3pacTa JoHOopoB [13].

Llenr wuccnemoBaHWsA: ONTHMH3AIMS YCIOBHHA KyJIbTHBHPOBAHUS KEPATHHOIUTOB MPHU
UCIIOJIb30BAHHU PSIJIa POCTOBBIX ()aKTOPOB M APYTUX MHTOTEHOB M WX KoMOuHanui (pakrop pocra
¢ubpobracToB, smHAEPMANbHBIN (AKTOp pOCTa, HWHCYIWH, JHUIOINOJHCAXapHl, CHIBOPOTKA
amOpuoHoB kopoB (COK)).

Marepuansl 1 METOIBI

VcTouHnKamMu KJIETOK SABHINCH 24 OuoncuitHeix oopasma koxu (0,5x0,5¢M), mosydeHHBIX OT
14 genoBek pa3Horo Bo3pacta (18-75 ser) mpu onepaTHBHBIX BMEMIATEIBCTBAX IO KU3HECHHBIM
nmoKa3aHusM. 3a0op o00pa3loB KOXHM OCYHIECTBISUICSA XHPYPrOM C COTJIacus JOHOpa B
acenTHYecKux ychnoBusaxX. OOpas3mpl TKaHW MOMEIIATUCh BO (DJIAKOHBI C MHUTATEIBLHOW cpemoi
JIMEM (Jlynb0exkko mMomauduIupoBaHHas nuTatelbHas cpena Mria), comepixaiieid aHTHOMOTHKH
reatamunuH (50 mkr/mun) u ampotepunma b (10 mkr/mur), ToT4ac ke TPaHCHOPTHPOBAIUCH B
naboparoputo, xpanwiuck npu +40C He Gonee 4 yacos.

Jlis oTneneHus SMUAEpMUca OT JepMbl, 00pasmbl TKaHU BbiAepxkuBain B 0,25% pactBope
mucnasbl B TeueHne 18-20 wacoB npu +40C. 3aTeM OTIAENSUIM SMUAESPMUC OT JAEPMBI N0 JIUHUU
6a3abHON MEMOpaHBI C 3aXBaTOM KJIETOK 0a3anbHOi MeMOpaHbl. TkaHp snuaepMuca u3Meabvann
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Ha otnensHble (parments], 3amuBaiu 0,25% pactBopom Tpumcuna u 0,1% pacrBopom
kosutarenassl 1 tuma (1:1), (Sigma, CIIIA) na 30 mun npu + 370C. Ilo ucteueHUH yKa3aHHOTO
BpeMeHHN (IaKOHBI M3BJIEKAIN M3 TepMocTara, (pepmMeHTsl HeWTpanu3zoBanu poOaBiennem 10%
IMOpPHOHABHON CHIBOPOTKHU. [lomydeHHBIE CyCHEH3MM KJIETOK MPOIYCKAIH Yepe3 CTEpHIbHBIC
buneTpel ¢ quamerpom nop 200 MKM, 3aTeM KJIETKH Ocakjainu NeHTpudyrupoBanuem mnpu 1200
ob6opoToB B Teuenue 10 munyT. Ocaaku pecycneHanpoBain B nurareiapHoi cpeae AMEM ¢ 10%
CBIBOPOTKHM W reHTaMunuHOM — 50 Mkr/mii. KonmdecTBeHHBIN BBIXOJ KU3HECTIOCOOHBIX KIIETOK
ompeaensnu npu ux okpacke 0,5% pacTBOpoM TpPHUIIAHOBOTO CHHETO M TOJCYETE B Kamepe
['opsieBa. [ToceBnas no3a knetok cocrasisia 500 Teicsid B 1 M1 pOCTOBOM Cpesibl.

KynpruBupoBanue kieroxk mnpoBogwm B COZ2-uakybOatope mpu 370C. CmeHy cpeabl
OCYIIECTBIISITN Yepe3 Kaxasie 3 AHs. HaOmoaeHne 3a pocToM KIIETOK mpoBoawin B TeueHne 10-12
JHEH C UCIIOJIb30BAHUEM CBETOBOTO MUKPOCKOIIA.

B pa6ore npumensiiu JIMEM ¢ nuskum coaepxkanuem Ca 2+ (0,05MM) (Sigma, CIIIA), ¢
OTICIbHBIMU JT00aBKaMU WM WX KOMOMHaIMsMu. B KkadecTBe HO0AaBOK K MUTATEIBbHON cpene
ucronb3oBanu: snuaepmanbhbii ¢akrop pocra (hEGF, 10 ar/mm) (Stem Cell Technologies,
Kanana); ¢pudpodnactueiii paktop pocra (FGF-b, 20 ur/mn) (Stem Cell Technologies, Kanana),
munonosncaxapun (LPS, 1 mxr mi), (Sigma, CIIIA); wacynun (UC, 10 mxrmn), (Sigma, CILA);
IMOpHOHANbHAS TEJAYbsI CHIBOPOTKA, MPOTECTUPOBAHHAS HAa OTCYTCTBHE MHTMOMTOPOB M HAJIHUNE
POCTOBBIX KaYECTB B OTHOIICHUHU 3THUTEIUAIBHBIX KJIeToK (mpousBoacteo ['Y HUMDOM).

JInst KyJIbTHBHPOBAaHUS KEPATHHOIIUTOB HCIOJIb30BAIM  IUIACTUKO-BBIE  (TIOJHCTHPO.T)
(b1aKkoHBI, C TUIOMAABI0 POCTOBOM TMOBEPXHOCTH 25 cM2, 00JIaalOIINe BBICOKOW aare3WBHOM
CIIOCOOHOCTRIO, MpeIHA3HAUYCHHBIC IS KYJIbTHBHUPOBAHHS SMUTEIHATBHBIX KieToK (pupma Cos
tar, CIIIA), a Ttakxe OObIYHBIC TUIACTUKOBBIC (DIIAKOHBI, NPEIHA3HAUYEHHBIE JJISI MOHOCIIOIHOTO
KyJIbTHBUPOBAHUS IIHPOKOTO CIIEKTpa IEPEBUBAEMBIX JMHHUHA KIETOK, 00pabOTaHHbIE HaMU
kosutareHoM 1 tumna A wiu ¢pudbponextunom (Sigma, CIIIA).

B mocranoBke HempsMoro Merona (GIyopecleHIMH HCIOIb30BAINA TIEPBHYHBIC AHTHUTETA
(kponuubss aHTHCHIBOPOTKAa K (uOpoHekTHHY), pabouee paseaenue 1:100 (Sigma,CIIA);
BTOpHUYHBbIC aHTHTeNa (KO3bM aHTUKposndbu, MedeHHbie DPUTC) pabouee passeaenme 1:100
(Sigma, CIIIA); MOHOKJIOHaIbHBIC aHTHTeNa K anbda-uHterpunam - CD49f (Stem Cell
Technologies, Kanana).

JIis IOCTaHOBKHM METOJ]a MPOTOYHON HUTO(IYyOPUMETPHH UCTOJIB30BaI MOHOKJIOHAIbHBIE
antutena Kk anbpa-6-unrerpuny (CD49F) meuennoie FITC. Ananusupyembie KJICTKH B BHJIC
ocajka pecycrnensupoBanu B 50 mxn PBS. [Tocne no6aBnenus anturen oopasisl nomemanu Ha 20
MUHYT B XonoauibHuK 1ipu + 40C. Ilocne KOHTaKTa ¢ aHTHTENIaMHU YacTh KJIETOK HCCIEIOBAIH B
(ryopecieHTHOM MUKPOCKOTIE OOIIENPUHATHIM METOJ0M. J[pyryro 4acTh KJIETOK aHAJTIU3UPOBAIN
Ha npotouHoM ruTodayopumerpe pupmbel Beckman Dickinson FACT Callibur.

’Ku3HecrmocoOHOCTh KIIETOK OleHMBaiM mpu okpacke ux 0,5% BomHbIM pacTBOpOM
TPUMAHOBOTO cHHero. HalOmromeHne 3a poCcTOM KIETOK M WX MOPQOIOTHIECKUN aHau3
NPOBOJIWIM Kaxkpie 3 MHs (IIpyU CMEHE POCTOBOM Cpelibl) C MCIIOJIb30BAaHHEM CBETOBOW H (ha30BO-
KOHTpacTHOU Mukpockonuu (yBennuenue B 100-600 pa3).

[Ipu o0OpaGoTKe HKCIEPUMEHTANbHBIX MJaHHBIX BBMUUCISUIA  CpeAHeapu(pMeTHIECKUe
BEJIMYMHBI, WX JIOBEPUTEIbHbIE HMHTEPBAIBl M TMPOBOAMIN OLEHKY JOCTOBEPHOCTH Pa3IUIHMA
MEXy UCCIIEyEMBIMHU TPYIIIIaMU C TOMOIIIbI0 KpuTepusi CThrogenTa [5).

PesynbTatsl u 006CyxaeHmne

[Tomynsiiust KepaTHHOLMTOB OJIHAEPMHUCAa KOXH BechbMa rereporenHa. Kpome Toro,
YCTaHOBJIEHO, YTO B AMUAEPMAJIbHBIX MPOJM(pEepaTUBHBIX HHUIIAX 0a3aabHOW MEMOpPaHBI UMEIOTCS
CTBOJIOBBIE KJIETKH W KJIETKU-TIPEAIIECTBEHHUKH. KOOpAMHUPOBAHHOE B3aMMOICHCTBHE MEXKIY
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pa3IMIHBIMU KiIeTKamu KOxH (puOpobiacThl, KepaTHHONUTHI, MEIAHOIMTHI, KJIeTKH JlaHTepranca
U JIp.), KaK M KIETKaMH APYTrUX TKaHEH W OPraHOB OCYIIECTBISIETCS C MOMOIIBI0 MEKKIETOUHBIX
B3auMoeicTBUil. C WX NOMOIIBI0 MPOUCXOIUT COTJIACOBAaHHAs peryisimus wMerabonms3ma,
mud epeHnmanum, nposmdepanuu u MIPOSIBJIICHUS (U3UOIIOTHYECKUX byHKIHI
CHEIMATN3UPOBAHHBIX KJIETOK. BaxkHas poiib B peryssiui MEKKJIETOYHOTO B3aUMO/ICHCTBUS IPH-
HQ/JICKUT [TUTOKUHAM U POCTOBBIM (hakTOpam, KOTOpBIE, B3aUMOAEHUCTBYS CO CIEeUU()HIECKUMH
penenTopamMu,  00ECIEYMBAIOT  MpoLecChl  mponudepanuu  KIETOK, WX  MUTPAIuH,
nuddepeHnupoBky u T.4. [8,19,21,22,23,24].

[TooToMy HamMu [ ONTHUMH3AIUN YCIOBHHA TONYYEHHUS KYyJIbTYp KEPAaTHUHOIMUTOB OBLT
MPOBE/IEH CPAaBHUTEIBHBIM aHAIM3 W3YYCHHs] WX pOCTa B MUTATENBHON cpeae ¢ Jo00aBKaMu
POCTOBBIX (PaKTOPOB, MUTOI'€HOB U MX KOMOMWHAIMA. BbUIM COCTaBIEHBI CIEAYIONNE BapHAHTEHI
POCTOBBIX cpeJl Ha ocHOBe muratesnbHod cpeasl JJMEM: JIMEM + hEGF, JIMEM + FGFb,
JIMEM + LPS, IMEM + UC, IMEM + hEGF + UC, IMEM + hEGF + FGFb + UC, IMEM +
hEGF+ C3OK, AIMEM+ COK.

[IpoBeneHno uccienoBaHHE POCTa KIETOK HAa COCTABJICHHBIX BapHWaHTaxX Cpel M3 00pasIoB
KOXH JBYX BO3pacTHbIX rpynm: 1-g - ot 18 no 35 nmet u 2-1 - ot 55 mo 75 ner. Jnst sToro Obutn
MPUTOTOBIIEHBI CYCIIEH3UH KJIETOK smuaepmuca B poctoBoit cpene AMEM c 10% COK, 3acesHb
BO (hJTaKOHBI, MOBEPXHOCTh KOTOPBIX MOKPHITA OEIKOM BHEKJIETOYHOIO MAaTPUKCA - KOJUIAr€HOM.
[Tocne 3-xmHEBHOW MHKYOAry B T€pMOCTaTe BO BcexX (hmakoHax Habm01anock (GopMUpOBaHKE
OTIENBHBIX KOJOHHUH KJIETOK Pa3INYHBIX pa3MepoB u (Gopmel. B 310 Bpems Obuia ocymiecTBieHa
CMEHa POCTOBOM Cpeapl Ha WX Ba-PUAHTHI, COJAEpIKAIIWE KaK OTIENbHbIE (DaKTOpPBI pocTa U
MHUTOT'€HBI, TAK U UX KoMOMHanuu (o Tpu (uiakoHa C KyJbTypOW Ha KaXkKIbli BapUAHT CPEJIbI).
Crnenyroniyue CMEHBI CpeJl OCYMIECTBISLIA KaXJpie 3 THA B TeueHwe 12 mHEW pocTa KYJIbTYp.
Hab6monenune 3a nponudepaTuBHONH aKTUBHOCTBIO KYJIBTYP B UX MOP(OJIOTHYECKAsl OLIEHKA MPO-
BOJAMIINCH B JI€Hb CMEHBI cpenbl. [lo mcredennn 12 cyTok MpoM3BOAMICS MOP(DOIOTHUECKHIA
aHaJIN3 BBIPOCHIMX KJIETOK, MX (DEHOTHUMHpPOBAHWE, a TAKXKE IMOJACYET HAKOIUIEHHBIX B IMPOIECCE
pocTta KIETOK BO (uiakoHax pasHeIX rpynn. Kaxknmas ombITHas Tpymnma KyJaeTyp pocia ¢
WCIIOJb30BAHUEM OJIHOTO W3 BApHWAHTOB Cpel, KyJda H00aBISICS OOWH W3 HCCIEAYEMBIX
CTHMYJISITOPOB POCTa KJIETOK.

Kak BHZHO #3 [aHHBIX, MPEACTABIECHHBIX Ha puc.l, Hambombimas mnpoiaudepaTuBHAL
aKTUBHOCTH KJIETOK HabOmonanach BO (akoHax, TZI€ B MUTATENbHYIO cpeny ObuTd 100aBIeHBI
hEGF wim FGF-b 1 kynpTHBHpOBaNiCh KISTKH, MOTyYEHHBIE OT MOJIOABIX Jozei (18-35 ner). B
MEHBIIEH CTENEeHH T K€ POCTOBBIE (DAKTOPHI BHI3bIBAIM HAKOIUIEHHWE KJIETOK B KYJIbTYpax, IJIe
HMCTOYHMKOM Marepualia Uil KyJIbTUBUPOBAHUS SIBUJIACh KOXa JIt0Jed Bo3pacra 955-75 ser. Uto
Kacaercsi nedcTBus LPS Ha KynmbTUBHpyeMble KIETKH, TO YBEJIHMYCHHE WX KOJIMYECTBA OBLIO
BBISIBJICHO uepe3 24 4 mocie ero 100aBaeHus B KyJIbTYPbI KJIETOK OT 00€MX BO3PACTHBIX TPYIIIL.

1535 ner
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Pucynok 1. Bausaue poctoBbix (akTOpoB Ha mnpoinudepaTUBHYIO aKTUBHOCTD
KyJIbTUBUPYEMBIX KJIETOK KOXKH B 3aBHCHMOCTH OT BO3pacTa JOHOPA.

B mocneayromem, KyJIbTHBHPOBAaHHE TOJBKO C OJHUM IIpPernapaToM HE BBI3BIBAIIO
MPOJIOHTUPOBAHHOTO TpUpocTa Omomacchl kietok. Ha 7-e - 10-e cyTkum HaOdrOAeHHsS Iaxe
OTMEYAJIMCh MaTOJIOTUYECKNE N3MEHEHHS B KJIIETKaX: BaKyOJIH3aIUs, pa3pexeHNe KOJIOHUHI KIETOK
U uxX okpyrienue. [Ipu okpacke KI€TOK TPUIIAHOBBIM CHHUM, BBISBICHO 47% HEXHU3HECTIOCOOHBIX
kieTok. He HaOmromancs Takyke BBIPXKEHHBIM MPHUPOCT KJIETOK M WHTEHCHUBHOE 0OOpa30BaHHE
HOBBIX KOJIOHHH NpU AO00ABICHHHM B MUTATEIbHYIO CPEAy TOJIBKO OJHOTO MHCynIMHA B no3e 10
MKT/MJI, 9TO BO3MOXXHO CBSI3aHO C HEJIOCTATOYHOW /I CTUMYJSIMH J030H mpernapara Hiu
ApYruMH (paKTopamu.

Pe3ynbpTaTsl n3ydeHus BAMSHUS Ha TPOIH(EepaTUBHYIO aKTUBHOCTh KOMOMHAIMH (PAKTOPOB U
MUTOTEHOB TpENCTaBIeHBl Ha puc. 2. Kak BUAHO M3 JaHHBIX, COUETAHHOE MPUMEHEHHUE Pa3HbIX
($akTOpOB W MHTOTCHOB B OOJbBINEH CTENEHH CTUMYJIUPOBAJIO MPOIU(EPATHBHYIO aKTHBHOCTH
KJIETOK SIMHUJEpPMHCA TPH WX UIUTEILHOM KYJIbTHBHUPOBAHWHM, YEM HCIOIH30BAHUE OTAEIBHBIX
¢dakTopoB. Bricokoe HakOIUIEHHWE KJIETOK OTMEYEHO INPHU HCIOJIb30BAHMM BCEX HCCIEAYEMBIX
koMOuHarmit hakropoB B poctoBoii cpene: hEGF+FGFb+Ins u hEGF+Ins. Onnako B KyibTypax
KJIETOK, MCTOYHHUKOM KOTOPBHIX OBLIM TOXHWJbIE JIOAW NpOJuQepaTuBHAss aKTUBHOCTH ObLIa
nocroBepHo Hioke (p<0,05) u oHa mocturana ypoBHS pOCTa KJIETOK IEPBOI BO3PACTHOW TPYIIITEI
TobKO ecnu Obpia goGaBneHa COK. Dro o3Hawaer, YTO KPOME HCIOJIB3YyEMBIX POCTOBBIX
(bakToOpoB I 2-i1 TPYMIIBI KJIETOK JIJISl X POCTa HEOOXOIMMBI €Ile U IPYTHe CTUMYJIISATOPHI pOCTa,
KOTOpBIE, IO BCEH BUAUMOCTH, U MIPUCYTCTBOBAJIN B JIOTIOJTHUTEIHHO N0-0aBinenHoi COK.

Jlisa momydeHus: 00OTaleHHOW KEepPaTHMHOIUTAMH KYJIbTYPHl SMUIEPMUCAa HEMaJOBAKHBIM
ABISIETCS  MOAOOP POCTOBOM  CpeAsl TaKoOro COCTaBa, KoOTopas OBl  CTUMYJIHpOBAia
MPEUMYIIECTBEHHBI POCT KEPATHHOIUTOB, a He (puOpoOIacToB, MPUCYTCTBHE U Tpoiudepanus
KOTOPBIX HEXeJaTelbHa, TaKk KaK NpU TPAHCIUIAHTALWHU TOCJIeAHHE (OPMUPYIOT KEIOHIHBIC
pyOIlbI, YTO HEXeNaTeabHO. B CBsI3W ¢ 3THUM, HaMH OIICHEHO BIHUSHUE BCEX HCCIEIOBAHHBIX
BapUAHTOB POCTOBBIX cpeil Ha (EHOTHNMUYECKUN COCTaB KyJIbTHBHPYEMBIX B TedeHue 12 nneit
KJIETOK JIHMIEPMHUCA JII0JIEH Pa3HOTO BO3pacTa.

[J 1825 per
[l 55-75 nev

&
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DMEM+hEGF UMENMHREGE+ UMEMACI DMEM+-CIK

AINE FEF+NE (107 (103 +hEGF
Pucynok 2. Bnusame  koMOMHammié  pOCTOBBIX  ()AaKTOPOB ¥ MUTOTEHOB
Ha npoaudepaTuBHYIO aKTUBHOCTD KYJIbTUBUPYEMBIX KIJIETOK sMUAepMHUca

B 3aBHCHUMOCTH OT BO3pacTa JJOHOpa

[Ipu mopdomornyeckoM aHalInW3e >KUBOM KyJIbTypbl B AMHAMHKE €€ pOCTa BBISBICHA
CIOCOOHOCT, K (OPMUPOBAHHUIO HOBBIX OYaroB OJHO- W MHOTOIUTACTHBIX THIUYHBIX IS
KEpaTUHOLUTOB MOP(OTHUIIOB KJIETOK, a TAK)KE HAJTHUNE yIITUHEHHBIX, BEpETEHOBHUIHBIX, PAcIIOia-
TaloMIUXCs €IWHUYHO WM OJHOCIOWHBIMH OYaraMmu, XapakTepHBIX ais (uOpoOIacTOB KIETOK
(Mmukpodotorpaduss 1A,b,B). Ucnomw3zo-eanme B HM®DA MOHOKIOHANBHBIX aHTUTEN K
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(GUOPOHEKTUHY IMO3BOJIMIO HACHTHPUIUPOBATh GUOPOOIACTHBIC KIETKH U OMPENENUTh, YTO UX
MPOLIEHTHOE COJIEPKAHNE B UCCIEAYEMBIX KYJIbTypax cocTaBisuio 2-3 %.

B
Mukpodororpadus 1. Mopdoorust KyapTyphl KIETOK nmaepmuca yenoseka (20 xer, M). A
— KOJIOHUSI KEPaTHHOIIUTOB, 3 CyTOK in Vitro;
b — enunnunbie ¢ubOpobmacTel, 3 cyrok in Vitro; B — ¢gopMupoBaHue MHOTOIIIACTHOTO CIIOS
KEpaTUHOIIUTOB, 14 IHEHR in vitro.

dazoBo-koHTpacTHas Mukpockons, x200.

Pe3ynbraThl KOMIDIEKCHOTO aHain3a (EHOTUIOB KIETOK, KYJIbTHBHPYEMBIX Ha pa3HBIX
POCTOBBIX cpelax, U3 oOpa3oB KOXKH JIIOJEH pa3HBIX BO3PACTHBIX TPYI OBUIM CXOIAHBIMH H HE
BBIIBWJIM jocToBepHOTO pazimuus (p>0,05)(puc. 3). Kak BHIHO W3 JaHHBIX, HCCICAyEMbIC
pocToBbIe (aKTOpHl, JOOABJICHHBIE B THTATEIBHYIO CpEIy, HEOJHO3HAYHO BIUSIOT Ha
(eHoTUIMYECKUH coCcTaB KIIeTOK. Tak, npu KyiabTuBHpoBaHuu ¢ hEGF mporeHTHOE comepkanue
KEPATHHOIIMTOB IO CPAaBHEHHUIO C HUCIIOJIB30BAHUEM JAPYTUX POCTOBBIX (PAKTOPOB U MHUTOTCHOB
Haubomsiee u cocraisger 87-90 %. B To Bpems kak npu nodasnennu FGF unu LPS conepxanne
KEepaTUHOLUTOB JTocTOBepHO cHIKeHO 110 30-40% (p<0,05).

PBpoBnacTsl
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Pucynok 3. Braumsame  pocTroBeix  (pakTOpoB  Ha  (EHOTHUIIMYECKHUH  COCTaB
KYJbTYPBI KJIETOK KOXKHU
[Ipu wcmonp3oBaHMM KOMOWHAIMM POCTOBBIX (PAKTOPOB W MHUTOTCHOB Hambolee
oOoramieHHbIe KEPATHHOUTAMH KYJIbTYPbl OBUIM TOJYYEHBI MPU J0OABICHUH B MUTATEIBHYIO
cpeny hEGF+INS (92% xeparunouuntoB) (puc. 4). KomOunanus pocroBeix (akropo hEGF+
FGF+INS yBennmumBama nponudepaTuBHYI0 aKTUBHOCTh KYJbTUBHUPYEMBIX KJIETOK SIUACPMHUCA,
5



OJIHAKO TIPOILIEHTHOE COJIEP’)KaHME KEPATHHOIMTOB B TAaKUX KYyJbTypax cHUxkeHO 10 60% . Ilo
JAHHBIM JIMTEpaTypbl Toka3aHo, 4To FGF crumynupyer mnponudepaTUBHYIO aKTHB-HOCTb
kepaTuHOUTOB [6,14]. Hamm wuccrneqoBaHus MOKa3ajid, 4TO HHCYJIMH B coueranuun ¢ hEGF
YBEJIMUYUBACT COJACPKAHUEC KEPATHHOIIMTOB B KYJIbTYPE W 3TOT (PEHOTHI KIETOK COXPaHICTCS Ha
MPOTSHKEHUH BCEr0 BPEMEHHM KYJIbTHBUPOBaHHUsA. Takoe ke MUTOTCHHOE JICHCTBHE WHCYJMHA Ha
KEPaTUHOLUTHI YCTAHOBJICHO JIPYTUMH UCCIICIOBATEIIIMH TIPHU MCIIOJIb30BAaHUK €r0 B KOMOUHAIIMH
¢ npyrumu akropamu, tak Harpumep, ¢ PDGF-DBB + FGF-2 [6]. CeiBopoTka SMOPHOHOB KOPOB
HanboJjiee Oorara poCTOBBIMH (paKTOpaMH, HEOOXOIUMBIMHU JIJIs pocTa KepaTuHouuToB [8,6,9]. Ho
KaK HECTaHJIAPTHBIH KOMIIOHEHT POCTOBOM CpEeIbl €€ COJACpPKAHME MOXKET OBITh CHIDKECHO WIIH,
€CIIM 3TO HEOOXOAMMO, UCKIIIOYCHO U3 COCTaBa PocTOBOM cpesnl nodaBneHrnemM hEGF u uncynuHa.
Oco0eHHO 3TO BO3MOXKHO, KakK TOKa3aJlW HAIlM WCCIEJOBAHUS, €CIH B3ATH 00paslbl KOXHU
MOJIOJIOTO Op-TaHU3Ma.

. SulfipofinacTe

R T

iEu = =

DMEM: hEGF+  DMEMe hEGF+ DMEM+FBS  DMEM+FBS
+IN5 +FGFe NG { 10%) { 10%)+ hEGF

Pucynok 4. ®eHOTUINYECKHU COCTaB MOMYJSANNN KJIETOK 3MHIECPMHUCA, KyJIbTUBUPYEMBIX C
Pa3HBIMH POCTOBBIMH (PAKTOPaMU U MUTOTCHAMH

JUis yCTaHOBJIIEHHS COCTaBa TMOMYJSIIMM KEPATUHOLMTOB KIETOK TPOBEACHO WX
(deHoTHIIMPOBaHUE C WCIHOJH30BAHWEM MOHOKJIOHAJIBHBIX AaHTHTEN K alb(da-G-uHTerpuHam
(CD49f) metomom (hiaroopecuupyONIUX aHTUTEN M MPOTOYHON nuToduyopuMerpun. Hamnune Ha
MOBEPXHOCTH KJIETOK Mapkepa anb(ha-6-mHTEerprHa CBUAETEIBCTBYET O MPUHAICKHOCTH JTAHHBIX
KJIETOK K HE3PEJIbIM KEPaTHHOIIMTAM M CTBOJIOBBIM KjeTkam [9,12,22,23].

MetomoM ¢uryopecuupyomux AaHTHTEI YCTAHOBJIEHO, YTO KJIETKHM B pPa3HOW CTENEHU
OKCIIPECCUPYIOT JAaHHBIH MapKep, YTO BBIPAKAECTCS WHTEHCHUBHOCTHIO CBEYEHUS KIIETOK, MPUIEM
KJIETKH 0a3albHOTO CJOS IKCIPECCHPYIOT NAaHHBIA MapKep OCOOEHHO HWHTEHCHUBHO. OTMEYEHO
HEOONBIIOE COJIep)KaHWE MapKepa WM IIOJIHOE €ro OTCYTCTBHE B AH(EepeHINpPOBaHHBIX,
aJre3MpPOBAHHBIX M PACIUIACTAHHBIX KIETKaX MOJUTOHAIBHOW (POPMBI, YTO MOATBEPKIAET HX
NEepexo]l B TEPMHUHAIBHYIO cTaanio nuddepeHnupoBku. Hebompmux pasmMepoB OKpyIiible KIETKH,
OJIMHOYHBIE WJIM B COCTaBE KJIACTEPOB, UMEIOT SIPKO BHIPAKEHHOE CBEUCHHE, YTO CBUICTEIHCTBYET
00 MX MPUHAAJIEKHOCTH K CTBOJIOBBIM M KJIETKAaM MPEIUICCTBEHHUKAM STHUTEIHATBHBIX KIETOK
(MmukpodoTorpadus 2).



Muxkpodororpadus 2. Mopddonorus KYJbTYpBI KJIETOK snuaepMuca
yenoBeka (42 roma, M). Komonum kepatmHonutoB, 12 nHedt in vitro. JliomMuHecHeHTHas
Mukpockorwsi, X400

[IpoTouHass TUTOMETPHS MO3BOJSAET U3MEPATH HHTCHCHBHOCTD (DIyOPECIEHIIMN M PACCESTHUS
CBETa OT KJIETOK, MPOXOMSIINX IO OA-HOM B MOTOKE XHUAKOCTH Y€pe3 M3MEPHUTEILHYIO SUCHKY.
[TockoybKy KIETKM aHAJIM3UPYIOTCS 1O OJHOM, B pe3yJbTaTe M3MEPEHHS HWMEETCS HE TOJIBKO
cpelnHee 3HAUCHHE IMapaMeTpa, HO W €ro paclpelelieHne B MOMyJsuud. Bwicokas CKOpOCTh
u3Mepenus (1o 103 gyactuil B cekyHAy) 0O€CIeYUBAaET MOJYYCHUE CTATUCTUYECCKH JIOCTOBEPHBIX
pe3ynbTaToB 3a KOpoTKoe Bpems. CopepikaHHe KIETOK, JKCIPECCCHUPYIIUX ITaHHBIA Mapkep
kosebnetcst ot 25% mo 33%, YTO CBUAETENBCTBYET O HATMYHMH MPOIH(EpaTUBHOTO MOTSHIIMATA B
TOTYJISIIH KYJIbTUBUPYEMBIX KIJIETOK.

BriBosl

1.  YcraHoBIICHO pa3HOE BiIMsHUE POCTOBBIX (hakropos u muroreHos (NEGF, FGF-b, LPS,
uHcyimH, COK), Kax10r0 B OTIENBHOCTH U B PAa3IMYHBIX KOMOMHALUSAX, HA NPOM(EepaTuBHYIO
aKTUBHOCTH M KQUYECTBEHHBIH cOCTaB (KEPaTHHOUUTHI, PUOPOOIACTHI) KyTbTUBUPYEMBIX B TCUCHUE
12 nHeli KIETOK 3MHIEpMUCa KOXKH JIOJICH IBYX BO3pacTHBIX rpymm: 1-s - 18-35 mer, 2-51 - 55-75
JerT.

2. YCTaHOBNIEHO, YTO KOMOHMHAIMS POCTOBBIX (DAKTOPOB M MHUTOTEHOB B OOJBIIEH
CTETICHH, YeM KaXIbli W3 HUX, CTUMYJIUPYET MPOIU(PEpaTUBHYIO aKTHUBHOCTH KJIETOK KOXXH, HO
OHA TaK)K€ U3MEHSET U COOTHOUICHHE PA3HBIX THUIOB KJIETOK, B HEKOTOPBIX CIy4asX yBEJINIUBAs
conepxanne puopodaactoB B Kyabrypax hEGF+FGF-b+INS.

3. Haunbonee onTHUMalbHBIMU YCIOBUSMHU [JIs1 TPOJIOHTHPOBAHHOW H30MpaTEIbHON
nposimdepanuy KEepaTHHONUTOB KOXHU Jroaed 1-ii BospacTHO# rpynmbl ObUIO 100aBiICHHE B
nutatenbuyio cpeny JAMEM c mmskum conepxannem Ca2+ EGF B noze 10 Hrmi u mHCynuHa B
no3e 10 Mkrmu.

4. JUts MHTEHCU(pUKALUN POCTa KEPAaTUHOLMTOB KOXKH JIIOACH 2-i BO3pacCTHOW TPYTIIBI
(55-75 net) Heobxoaumo k nutareiabHoU cpene ¢ hEGF u uncynunom nodasnenue 5-10 % COK.
5. Crabmimsupyromiee BIHSAHAE OKa3bIBAET HMHCYJIWH Ha IMPEUMYLIECTBEHHOCTh POCTa

KEPaTUHOLIUTOB M3 00Pa3I[0B KOKM BCEX BO3PACTHBIX IPYIII.
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