BukopuctaHHa B  KOCMeTWYHin, abo capmaueBTUYHIA  CyMilli  WoOHaMeHwe oaHoro niodinizary
AeandepeHyinoBaHNX POCAMHHUX KNITUH ANa aenirmMeHTauii \abo OCBITNEHHSA, 3aXUCTY | BiGHOBNEHHS enigepmicy.

BuHaxia BiQHOCUTLCS OO BUKOPUCTAHHSA B KOCMETUYHIK abo dhapMaueBTUYHIA, Cymilwi LOHAWMeHLIe OAHOro
niocinisaty geaudepeHUiioBaHUX POCNMHHKAX KNITUH AN genirmedTauii \abo ocsiTneHHAa enigepmicy 3 edekToMm
3aXUCTY | BigHOBNEHHSA. [0 TOrO >, BUHAXiA CMPAMOBAHUIA HA KOCMETUYHY abo papmaleBTUUHY CYMILL, sika MICTUTb
LWOHaWMeHLLIe 0aWH Takuin niodgpinisat gns MiCLEBOro BUKOPUCTaAHHS.

Lkipa - ue 3axucHa o6onoHka, ska sBRsAe cOOOK TPaHULI0 MK 30BHILLHIM cepefoBULEM Ta iHLWMMM
BHYTPILWHIMU opraHamu. MpoTe, BOHA He € TepMETUYHOI0 | Ak aBcopbytounii opraH o3BONAE PO3YMHEHUM PEYOBUHAM
NPOXoAUTU Yepes Nopu i BONOCAHI MiLLIEUKN.

LLIKipa 3axuLiae Big Xonoay, CNeku i ONPOMIHEHHS; Bif, TUCKY | TEPTA, Bid XiMIMHUX YWKOAKEHb, Bif NPOHUKHEHHSA
MiKpoopraHismie, Big BTpaTtu Bogu i Tenna.

MpupoaHUIA 3aXUCT LLKIpK Bid ynbTpadioneToBoro onpomMiHeHHs BiaGyBaeTbCA 3aBASAKA KOPUYHEBOMY MIrMEHTY -
MenaHiHy. MenaHiH NPUCYTHIK B KNITUHAX OCHOBHUX LUAPIB enigepmicy - menaHouutax. BiH cuUHTe3syeTbCa 3
aAMIHOKACNOTU - TUPO3UHY, AKUA MOAWKIKOBAHUA EH3UMOM - TUPO3MHA30K. CUHTE3 MenaHiHy CIpUYUHAIOTL
ynbTpadioneToBi NPOMiHHA. MOTEMHEHHS KOMBLOPY LUKIPU € Nnepwnum NPpUpOaHUM 3aXUCTOM Bid COHUA, SAKOro HaaTo
HeJOCTaTHLO ANA HaAWCBITNIWKMX TUHIB wWKipu. 3arap, wo 3'9BRseTbea nig Aieo ynbtpadionety, € Hacnigkom
3POCTaHHA MEeNaHiHOBOT aKTUBHOCTI Y CUHTE3i MENaHiHy i HAKONMUYEHHA MENaHiHy B KepaTUHouuTax.

KinbkicTb MenaHiHy i 4ucno MenaHouuTiB € FeHETUYHO 3anporpamoBaHuMu dpakTopamMu, AKi AatThb  LLKIPi
KOMbOpPY.

HapgnuwkoBe i nokanizoBaHe BUMPOOGNEHHA MENaHiHy CrpUYMHSE NOSABY NNsSIM: BECHSIHOK, MAacCKW BariTHOCTI,
COHSAYHOro abo CTapeyvoro NeHTUro i Tomy noaiéHoro.

LiNCHO, 3rigHO 3 OCTAHHBLOK HOMEHKNATYPOLO, cTapedi NAsgMU € CTapeyuM NEHTUTO, a COHAYHI IEHTMUIO - iHWUMU
nnamMamMu.

«CTapeui nnAMU» - Ue ManeHbKi, PiBHI i, AK npaBuno, Kpyrni nnsMu 6nigo-kOpUYHEBOTO KOMbOPY, HakvacTiwe, Ha
06nMYYi, TUNLHIA YacTUHI AOMNOHbL, rPYAsx i nepeanniuyax. TX NOsIBY CPUYUHSAE NMOEQHAHHSA COHUSA i CTapiHHA. TX
KinbKicTb 3poctae 3 BikoM. [Mig Aielo ynbTpadioneTtoBoro NPOMiHHA, WO NOBTOPKETLCA, MENAHOUUTU, 3PELUTOLO,
BUPOBNAOTL HAAMIPHY KiNbKICTb MENaHiHy.

JIEHTUIO - Ue «BECHSAHKWU», SIKi HE 3HWUKAIOTb B3UMKY, KOPUYMHEBOIrO KONbOPY, ManeHbKi i YNCNEHHI, po3TaLloBaHi
Ayxe 6nu3bko oaHa Big ogHoT. Halvacrtile, BOHU 3HAXoaAaTbCsl HA 06nuUYdi, nnevax i rpyasax. ix nosiBy CrpuuuHsae
HagMmipHa gosa ynbetpadioneTy i X yTBOPEHHSA MOXKINUBE, MOYUHAKUUN 3 CAMOTO PaHHLOTO BIKY.

«Macka BariTHOCTI» NPOABNAETLCA Y BUIMAAI BEMUKUX KOPUYHEBUX NNAM HEMNPaBUnbHOT POopMU, HanvacTilwe, Ha
o6nuyui, sike iHoai npuiimae Burnag Macku. Konu ui nnsmu 3'aBnsaTLCA Nig Yac BariTHOCTI, TX HA3UBAKOTL Xroasma, B
iHLWKX BUNAAKAX - MenasmMa. X nosiBy CNPUUNHSIE TOPMOHANbHE CTUMYMNIOBAHHSA (BAriTHICTb, rOPMOHanbLHa Tepanisi) B
noegHaHHi 3 ynsTpadioneToBUM ONPOMIHEHHAM.

Bci Ui TN nnam Takox MOXyTb GYTM NOB'A3aHi 3 TEHOTUMNOM i, TAKUM YMHOM, 3i CNAAKOBICTIO.

Konu icHye npo6neMa HeecCTeTUYHOro BUIMMAAY BHACMNIAOK TakoT KOHUEHTpauil menaHiHy, oCo6nMBO BaXXMBO
Martu npenapar aAns MiCLLEBOro BUKOPUCTAHHSA, AKkuii 4o3onuTe 3anobiratu im i\a6o 3smeHLwysaTtu ix.

BUPOBGHMKM KOCMETUYHUX | chpapmMaueBTMYHMX NpenapartiB 3HaAXoAATbCA Y MOCTIRHOMY MNOLUYKY aKTUBHUX
HearpecuBHUX MPUPOOHUX PEYOBUH, SKi AO03BONAKTL YNOBiMbHIOBATM a6o 6GnokyBaTu CUHTE3 MENaHiHy,
6esnocepenHiMm Yu nocepeHiM WNsxoM, abo ynoBinbHIOBaTM YM GNOKyBaTK nNepexia MenaHoCoM B KePaTUHOLWTM i,
TakUm YMHOM, OCBITNIOBATU MASAMU, 3aXULLAIOYUA Ui 30HM Bi, COHSAYHOT nirmeHTauil Takox BUPOGHMKU KOCMETUUHUX
npenapartis LUyKalOTb aKTUBHI HearpecuBHi NMPUMPOAHI PeYOBUHU AN TOro, Wo6 3aa0BONLHATY 3pocTatode Ba)kaHHSA
niogen 3 HerpoiaHUM i a3iaTCbKUM TUMNOM LLKIPU WOAO0 Ti OCBITNEHHA, NPOMOHYOYK TM NPOAYKLIO ANS 3aXUCTY LLKIpK.

Ona Ttoro, wo6 YHUKHYTM HeAonikiB iHWUX ICHYHUUX CcToMMoloumMx \aBo arpecuBHux MeToAiB (rasep,
KpioTepania) genirmeHTauii, Ui akTMBHI NPUPOAHI PEYOBUHM NOBMHHI OAHOYACHO 3axuULLaTK LWKipy i\abo cTtuMynioBaTu
BiIHOBMNEHHS KIMiTUH, 3 KMX BOHA CKNAaAaeTbCS.

HicHo, 3axucT wkipn NaGo CTUMYNIOBAHHA BiQHOBMEHHS KNITUH LUKipM A03BONSE GOPOTUCA OQHOYACHO NpPoTU
dakTopa, AKui 36inbLUyE NAAMU: CTAPIHHA WKIPK Yepe3 YUCTIEHH] MPUYUHU,

[MepLUoko NPUUUHOK CTapPiHHA LLKIPK € «3anporpamMoBaHe» CTapiHHA, AKe MOXE MPUCKOPUTU CTPEC, 3MOBXUBAHHSA
naniHHAM | NeBHi 3aXBOPIOBAHHA. 3 pokamMu LUKipa BTpadae CBOKW eNnacTUYHICTb, OCKINbKU enigepMic Bupobnse Bce
MeHwe ¢ibpu konareHy Ta enactuHy. 3Bigcu nporpecyiode nocnabneHHsa CnonyyHol TKAHUHW | B'AMICTb LLUKIPU.
3paTHICTb BiQHOBMNEHHA enigepmicy Takox Mae TeHAeHUilo A0 nocnabrneHHs, BiH CTae CyxiluMM, TOHKILWMM, TOMY IO
3MiHIOETbCA Moro metaboniam. 3 yacom, WKipa HabyBae ciporo Burnaay, WO Aae TbMSHUIA KOMip, NPOTH SAKOro 3acotu
OCBITNEHHS TaKOX MOXYTb 60POTUCH.

Opyrow NpUYMHOI0 CTapiHHA € 3MEHLUEHHA BUPOOGMNEHHA TFOPMOHIB, WO Beae A0 NOCTYMNOBOrO 3MEHLUEHHS
TKAHUHHOT, KMITUHHOT i opraHiyHoT AiansHOCTi. Taki ropmoHu, Ak ropmoH pocty (HGH), tectoctepoH, DHEA i
MEenaToHiH BUPOBNAIOTLEA Y BEMNUKIA KINbKOCTI 40 ABAAUSTU POKIB i BOHU CNPUSAIOTE BIGHOBIIEHHIO KIITUH.

Hacnigky uux pisHUX NPUYKMH CTapiHHA pasoM 3 BNAMBOM HA HaBKOSIMWUHE cepepoBuwe (pisHi Buau
3abpyaHeHHs: BignpaubOBaHi rasu, CUrapeTHMn AUM, 3aBOACLKMIA AWM, XiMiUHI NpPOAYKTU TOLO) BeayTb A0
HaANMLLKOBOro NPOAYKYBAHHA BiNbHUX pagukanis, AKi HaUineHi Ha PisHi KOMNOHEHTU KNITUHW; NPOTETHK, Ninigun, Uykop
i OHK, B YoMy i nondarae, TakuM YAHOM, iHLWA NPUYUHA CTapiHHA WKipW. MNeBHi 30BHIWHI NPUYMHK NIgLUTOBXYIOTE TX A0
noyaTky peakuii, ToMy WO BOHW NOCTIAHO LIYKAKOTL iHLWI MOMNEKYSK, 3 KUMKW MOXYTb 3'€4HYBATUCL. TakKUM YUMHOM,
BOHU aTakyloTb hibpu konareHy, KnNiTUHHI MeMBpaHu i >XKUPOBKii wap WKipu. BOHW 3MIHIOWOTL FEHOTUM KITITUH TakK, Lo
AKICTb HOBUX KMNITWUH LUKIPU NOripLLIYETLCA.

Tino saxuwae ce6e NpoTW UMX arpecopiB 3a JOMOMOrol €H3UMAaTUYHUX CUCTEM, MPOTUCTOAYU UMM OKUCHUM
peakuiaMm (aHTUOKCUAAHTU). Ane MoYMHaKOuMM 3 ABaJUSATWM POKIB MEXaHi3MU NPUPOAHOro 3axucTy MOCTYnoBO
ocnabnioTheA Tak, WO WKipa He MoyKe Ginblue 3axuwartu cebe nuiie BNacHUMMU CUnamMu.

3asBHUK BiAKPUB AMBOBUXKHO i HECNOAiBAHO, WO nioginisat gegndepeHuinoBaHnX POCIUHHUX KNITUH A03BONAE
OTpUMyBaTU KOMBIHALIIO LUyKaHWX pe3ynbTaTiB: BiH 3a6e3nevye noBHicTIO 6e3neyHy aenirmeHTauiio habo ocBiTNeHHs
enigepmicy, Moro 3axuLiatodun i BigHOBMIOKOMK.



DenudepeHuioBaHi kniTuHU 36epiraloTb BECb KNITUHHUIA NOTEHUian sIK NePBUHHI KNITUHW. BOHM BUABNSAIOTL BCI
F€HW X reHOMU; TaKUM YMHOM, BCi NPOTETHU AO3BONSIOTL KOXHOMY TUMY cnewianizoBaHol KNiTUHM 3axuwatu cebe Big
30BHILUHLOrO cepeaoBuLLa.

BuHaxia, Takum YUHOM, CNPsIMOBAHWUA, MO-NMepLle, HA BUKOPUCTAHHSA Yy BUPOBHUUTBI KocmeTuvHo! abo
dapMmaueBTUYHOT CyMmili LWOHaWMeHwWwe oaHoro niodpinizaty aeaudepeHUiioBaHUX POCNUHHUX KNITUH, TOOTO
BULLEBKa3aHoOro niocpiniszarty, Wwo ao3sonse aenirmeHtadiio i\abo 0CBITNEHHS, 3aXUCT | BIGHOBNEHHS enigepmicy.

Mig «pOCnNUHHOKW AeandepeHUiioBaHO KIITUHOO» PO3YMIOTb BCi POCIUHHI KMITUHU, AKi HE MpeacTaBnAlTb
KOOHOTO MpPU3HaKky cneuianisauii i MOXyTb BIZHOBNIOBATWM BNACHUMW CUNamMu cagykaHeub POCAWHKU, 3 AKOT BOHA
noxoauTb. BoHa Moxe 6yTu BigaineHa Big 6yab-s1KOro 3paska Winoi pocnuHu abo opraHy, Takoro ik nucts, crebno,
KOpeHi, nunsak, ninogu i Tomy nogiéHe, KMk HA3MBAKOTb €KCNaHTaT.

MepeBaXkHO AK eKCNnaHTaT BUKOPUCTOBYHOTb YAaCTUHY NUCTA aBo HACIHHS.

Ak npaBuno, nepesary BigaalTb PO3BEAEHHIO EKCNNAaHTaTy in vitro. Mig «KynbTypolo in vitro» po3ymiloTe Habip
MEeTOoAIB 3 NONEePEeAHLOro 4ocniay, 3HakoMoro crneuianicty, kUi 4O3BONSAE B yMOBAX, LLO MOBHICTIO KOHTPOMNIOKOTLCA,
BiaTBOptOBaTU opraH abo Uiy pOCNMHY Ha OCHOBI €KCNNaHTaTy, BUMPOLLEHOro B abo Ha MEBHOMY MOXUBHOMY
cepenosuwy. Lli ymoBU, SIKi NOBHICTIO KOHTPOMIOOTLCA, AO3BONAOTEL MOBHICTIO BiATBOPtOBATH | pOBUTU OQHOPIAHUMHU
pocnuHu. 30Kkpema, Uel MeToa pOo3BeAeHHs A03BONAE OTPUMYBATM iAEHTUYHI KNMOHM B HEOBMEXEHi KinbKOCTi.
Cepen meTofiB i cepenoBuly, po3BeAeHHS in vitro, AKi onucaHi B nonepeaHbLOMy AocCRifdi, MOXHa npouuTyBaTtu,
Hanpuknag, cepegosuwa Gamborg (1968), Murashige i Skoog (1962), Morel (1970) i Tomy nogiGHe, cknaa sKux
onucanuin y "Plant Culture Media: formulations and uses" astopis E.F. George, DJM Puttock i H.J. George
(Exegetics Ltd 1987).

30KkpemMa, nepeBa)kHO BUKOPUCTOBYIOTb POCIUHHI AeandepeHUinoBaHi KNiTUHA CONOHYaKOBOT POCAUHU, TaKOro
BuAay Ak Salicornia ramossisima (conoHeub), Sueda vera, Beta maritime, Obione portulacoides, Armeria maritime,
Crithmum maritimum (mopcbkuin kputmym), Ophrys sphegodes, Artemia vulgaris, Muscaris comosum, Eryngium
maritimum, Saguisorba minor, Cochlearia officinalis, Fumaria officinajis, Vincetoxicum fullonum, Dispacus fullonum,
Heracleum spondylium, Inula crithmoides, Inula brittanica, Inula viscosa, 3okpema pocnuHHi AeaudepeHuiioBaHi
KMITUHKU Mopcbkoro kputmymy (Crithmum maritimum). ConoH4akoBi poOCnUHKM, AKi TaKoX HasuBaloTh ranoditamu, €
pPOCNUHAMKU, WO BUTPUMYIOTL BaraTuidé Ha cCinb rpyHT. BOHM PO3BUHYNU CUCTEMY 3aXUCTY MPOTU 30BHILLHBLOTO
arpecuBHOro cepenoBuLLa, B IKOMY BOHU 3HaxoaaTbea. 3okpema, ranoditu € pocnuHamu 3 Mopcbkoro Gepery, ski
3paTHi BuTpumyBatu Garatuid Ha cinb rpyHT, Bomory i BiTep. BoHM nocTiliHO Goptotbea, Wwo6 nigTpuMmysaTu
OCMOTUYHUIA TUCK B CBOTX KMITUHAX; BOAA Ma€ TEHAEHUiIO MEPEHOCUTH NNasMoBy MeMOBpPaHy B NO3akniTUHHY YaCTUHY
3 HanGiNbLWKUM BMICTOM COAMU.

Y BUNaAKy BUKOPUCTAHHA CONOHYAKOBOT POCIMHU OCOGNUBO BaXKIMBO PO3BMBATU KIMITUHHY KyNbTYpy in vitro, ska
BUPOGNsSe HeoBMeeHy BiATBOPIOBaHY GiomMacy Ans 3axucCTy UMX BuAie, ranoditie, akum 3arpoxxye 3abpyaHEHHs 3
60Ky Mops.

B okpeMOMYy BapiaHTi BUHaxXO4y TaKkoX MOXMNUBO 3MiHIOBATWM MNeBHi ymMoBWU KynbTypu (pH, Temnepartypy,
HaBKOSMMLUHIA rasoBMA CKNag, cKnag cepenoBulia  KynbTypu, OCBITNEHHA). HOeaudpepeHuiinioBaHi  KNiTUHK
HaMaraTuMyTbCsl NPKU UbOMY NPOAYKYBATW NEBHI BHYTPILUHLOKNITUHHI CyBcTaHLjT.

Opyra cchepa 3acTocyBaHHA BUHAXoAy - KOCMeTUYHa abo cdapmaueBTUyIHa CyMill Ans MiCLEBOro BUKOPUCTAHHS,
AKY XapakTepusye Te, L0 BOHa MICTUTb B OCHOBI, (pi3ionoriuHO NpuidHATHIN, Big 0,05 no 2%, nepesaxHo Big 0,1 Ao
1%, 0coBNMBO NepeBakHUM YMHOM 0,5% LWoHaliMeHwWwe oaunH niodhini3ar, K oNUCaHo paHiwe.

HincHo, Takuid nioinisat MoXxHa BUKOPUCTOBYBATU AK €AUHUIA aKTUBHWMIA NpenapaT Cymilli 3rigHO 3 BUHAXOAOM.
MpoTe, aesaki nioginizat MoxHa gogasaTtu 4O OCHOBU CYMiLUi 3Ti4HO 3 BUHAXOA0M.

B nepwomy BapiaHTi peanisauiil BUHaxo4y BUKOPWUCTOBYKOTb LWOHAWMEHLWIE OAWH nioginisaT POCAUHHOT
AeaudepeHUiiioBaHol KNITUHU ANs BUPOBMEHHA KOCMETUYHOT abo chapmaueBTUYHOT Cymili, sika npu3HayveHa ans
HaJaHHSA LLKipi OMOMOAXKEHOTO BUMNAAY.

B apyromy BapiaHTi peanisauii BUHaxoQy BWKOPUCTOBYIOTL LIOHAWMEHWe oAuH niodinisat pPOCNUHHOT
AeaudepeHuiiioBaHol KNiTUHM Ansa BUPOBNEHHa KocmeTudHoT abo dpapmaueBTUYHOT cymiwl, npusHadveHol ans
NiKyBaHHSA NNAM, SIKi HA3MBaKTb NEHTUTO.

B TpeTbOMYy BapiaHTi peanisauiil BMHaxXo4y BUKOPUCTOBYIOTb LUOHAWMEHLUE OAWH nioinisat pPOCAUHHOT
AeaudepeHUiioBaHol KNITUHKM AN OTPUMAHHS KOCMeTM4YHOT abo papmaueBTUYHOT CyMmiwi, npusHadveHol ans
OCBITNEHHSA LLKIPU HErPOTAHOrO Ta a3iaTCbKOro TUny.

HacTtynHi npuknagu inoCcTpyoTh BUHAXIA, NpoTe BOHU HE 0BMEXYI0Tb cdhepy MOro BUKOPUCTAHHS.

YMOBHI NO3HAYEHHA Ha KPECNEHHAX:

®ir.1: saranbHa Mopdponoria, 3abapsneHHa B remartokcuniH\eosuH (HES) Ha BigHoBneHomy enigepmici
SKINETHIC® 3Bu4aitHoMy (KepaTUHOLMTK)

®ir.2: saranbHa Mopdponoria, 3a6apsneHHa B rematokcuniH\eosuH (HES) Ha BigHoBneHomy enigepmici
SKINETHIC®, wo MicTUTb MenaHouuTu

®ir.3; mapkyBaHHA pinarpiHy

@ir.4; mapkysaHHa KI-67 (OUiHKa MITOTUYHOIO iHAEKCY)

Mpuknag 1: PosseaeHHs in vitro geaudepeHuinoBaHUX KNITUH MOPCHKOrO KPUTMYMY Ha OCHOBI POCRUHHOT
TKaHUHK:

1 - OTpMMaHHA NEPBUHHOTO Kancy

3a 4oNOMOro HOXKUUb BiABUPAOTL LUMATOYKM TKAHUHU Y BUBpaHiid 30Hi (MiHiMyM 3cm) 3i ctebna abo nucts.

MounHatoun 3 UbOro etany BCi MaHinynauii noBUHHI BiabyBaTUCh B CTEPUNbHIA aTMocdepi y BUTSKHIN wadpi 3
namMiHapHUM MOTOKOM.

Ons cTepunisauii pOCAMHHOrO MaTepiany TKaHUHy 3aHypioloTb Ha 30 cekyHa B eTaHon, noTiM BUAANATb
PO3YUHHUK, MPOMUBAIOTL TpuYi y 100Mn cTepunbHOT H20, 3aHyploloTe Ha 15 XBUSUH B FiNOXNOPUT HATPIlO, B SIKUIA
JojaHo aekinbka kpanens Tween 20, nicra 4oro NpoMuBaloTsL TpuUdi y 100mn ctepunsHoi H20.

Ons Toro, wWo6 NOMICTUTM TKAHWHY B KyNbTypy, hparMeHTU TKAHWHU PO3MILLYIOTL Y CTEPUNbHIA Yawyi MeTpi
(125mm) i po3pisatoTb HA WIMATOUKK (2-3MM), BUAANAIOYM NPKU UbOMY YaCcTUHU, WO nobinini nig gieto »xasenesol soau.



TakuM YMHOM OTPUMAHI EKCMNaHTaTW 3Nnerka HaapisatoTb | HAMOMOBUHY 3aHYPHOIOTb Y >KMBUMbHE xenenoaibHe
cepeposuwe (Tabnuua 1)

2 - MNepecamxXeHHA Kanocy

MounHatoun 3 UbOro etany BCi MaHinynauii noBUHHI BiabyBaTUCh B CTEPUNbHIA aTMocdepi y BUTSKHIN wadpi 3
namiHapHUM MOTOKOM.

BiaGupatoTb Ha piBHI Kanocy 2-3 KNITUHHUX 3ryCTKM (1-2CM) 3a AONOMOTOI0 LUNaTens.

Lli 3ryCTku po3milLytoTh | pO3NOAINaTL HA HOBOMY CEPESOBULLI.

Cknag cepepoBuLla TBeEpAOT KyNbTYpU:

Tabnuus 1

MakpoenemeHTu Mr/n
KNO3 2500
(NH4)2S04 134
CaClp, 2H20 150
NaH2PQ4, 2H20 300
MgSQ4, 7H20 250
MikpoenemMmeHTK Mr/n
MnSOs4, H20 16,9
ZnSQs4, 7H0 8,6
H3BO3 6,2
Kl 0,83
Na=MoOs4, 2H20 0,25
CuSO04, 5H0 0,025
FeSQ., 7H0 27.8
BiTamiHu Mr/n
MioiHo3uT 100
HikoTuHOBa KMcnoTa 1
D (+) - naHTOTEHAaT KanbLito 1
(+) GioTuH 0,01
Xnop rigpat nipuaokcany 1
LBOXNOPUCTUI TiaMiH 1
OpraHivHi cnonyku r/n
Caxaposa 30
DITOropMOHU Mr/n
HadptaniH ourosa kucnorta 1,5
2,4 Osoxnopucra peHokciouToBa 05
Kucnorta ’
KiHeTuk 0,5
YKentoro4va pevosuHa r/n
Arap 9

3 - 36inbLIEHHA KNITUH Karmnocy y piakoMy cepeaoBuLLi

[HOKYNAT

KniTuHM kantocy nepeHocATh Y piake cepeaoBuLLe, ineHTUYHe TBepAOMY cepeaouLly 6e3 arapy (Tabnuus 1).

Ix BUpoLyOTL B yMoBax 360BTyBaHHA (O 06epTiB/XBUNUHY) npu Temnepatypi 25°C nig nocCTiiHUM Binum
ceiTnom (3500 nioke, namna aeHHoro ceitna) B konbax EpneHmenepa o6'emom 250Mn i3 pospaxyHky 50mn Ha ogHy
kon6y EpneHmeiiepa.

Ix posuunHioloTs Yepes 10-11 guis y nponopuii V4, To6T0 100Mn B 400Mn.

Bupo6HuUTBO Cyxoro maTepiany:

KniTUHW BUPOLLYIOTb HA OCHOBI PO3UMHY V4 iHOKYNISATY B KonGax EpneHmMeiiepa 5n, i3 po3paxyHKky 25 KynbTypu Ha
ogHy konby EpneHmeliepa B ymoBax 360BTyBaHHs (110 o6eprtis/xBunuHy) npu Temnepatypi 25°C nig nocTiiHum
6inum ceitnom (3500 nioke, namna geHHoro ceitna) 12-13 gHis.

Tpeba 3ayBaxuTu, Wo 2,4 gpoxnopucta PEeHOKCIoUTOBA KMCOTa ¥ npoueci 06MiHy NOBHICTIO meTabonizyeTbes i
i He Byae y KiHUeBOMY NPOAYKTI.

Mpuknag 2; OTpumaHHa niodinisarty 3 ge audepeHuyinoBaHnX KNiTUH MOPCLKOTrO KPUTMYMY:

Piaky KNiTUHHY KynbTypa B CTaHi CyCneHsil LeHTPUQYryoTb AN OUULLEHHS KITHH.

KnituHu npocisatoTe yepes cuto 150-200um, 3aMOpOoXKyI0Th, NOTiIM MNioginisyloTe B niodinisaTopi NacTUHKOBOTO
TMny.

Mpuknag 3. [demoHcTpauis Ha BigHoeneHomy enigepmici SKINETHIC® npu  BiACYTHOCTI TOKCUYHOCTI
KOCMETUYHOro npenapary, kUi MiCTUTb niodpinisat ge audepeHuiioBaHnX KNiTUH MOPCBLKOrO KPUTMYMY:

BinHosneHuin enigepmic SKINETHIC® ¢ mopennio enigepmicy NMOAWHW, AKY Po3pobumna i npoaae KoMnaHiero
Societe SkinEthic Laboratories (Hiua, ®paHuis).

1. Ha BigHoBneHomy enigepmici SKINETHIC® 3puyaiiHomy (CknagaeTbes nuLle 3 KepaTUHOLUTIB):

KepaTUHOLMTU NIOACLKOTO MOXOAXEHHA Oynu 3aciaHi Ha nomikapGoHaTHUiA inkTp 0,63cM2 y nesBHOMY
cepepoBuy (mopudpikosaHuit MCDB 153) 3 po6Gaskamu. KnituHu BupowyBanu npotaroM 14 AHIB y KOHTaKTI 3
NOBITPAM/PiIAUHOI0, CEPEOBULLE KYNbTYPU 3MIHIOBANW KOXHi ABa AHI.

Enigepmic, yTBOPEHWIH TaKUM YUHOM, BUKOPUCTOBYBASIM AN BUBYEHHSA, MOYMHAIOUN 3 17 AHA KYNbTYPHU.



MonepepHiit aHania 6yno npoBeAeHO AN BU3HAYEHHS 4acy KOHTAKTY i KIMbKOCTI NpoAyKTy, HAHECEHOro Ha
BiAHOBNEHUIA enigepmic, 6€3 LUTOTOKCUYHOCTI.

Bci Tectn nposeaeHi agiui 3:

J10T 1: KOHTPONBLHUM enigepMiCoM, Ha AKWIA Npenapart He HaHOCUTLCA

JloT 2; 06poBneHumM enigepMicom, Ha SIKMIA HaHeceHuit kpem PXTS + 0,1% AK205

Jlot 3; 06poBneHumM enigepMicom, Ha SIKMIA HaHeceHuit kpem PXTS + 0,5% AK205

JloT 4; 06pobneHumM enigepmMicom, Ha SKMIA HAHECeHUA npenapat niodinizar kniTMHHKUIA AK205

AK205 = niodcpinisat 3 geandpepeHUinoBaHX KNITUH MOPCBKOrO KPUTMYMY, OTPUMAaHWUA 3rigHo 3 Mpuknagamu 1 i

PXTS = kpem ans ayxe cyxoi wkipu

Enigepwmic, 3akpinneHuii B 10% cpopmanbaeriaHoMy po3uuHi, 6y poamiweHuit B napadyiHosi 6noku. BepTukanoHi
3pi3n B 4 MikpoHU 3a6apBneHi B reMaToOKCUNiHi / eo3uHi | cchoTorpacpoBaHi nig oNTUYHUM MIKPOCKOMOM.

KynbTypu MOBUHHI npeactaenAtTu 6asanbHi, ocTenodibHi, 3epHUCTI | POroBi KMITUHHI LWAPKU, HEYLIKOMKEHi Ta
OPTOKEpaTO3Hi; enigepMiyHe po3wapyBaHHa NOBMHHE ByTU PIBHOMIPHUM | HOpMmanbHUM. KniTuHu 6asanbHoro wapy
MOBUHHI NONAPU3YBATUCh BEPTUKANLHO. YUCNEHHI rpaHynu KepaTtorianiHy noBuHHI 6yt Buaumi (B ynoTpadiioneri) B
3epHUCTOMY Lapi 6e3nocepeaHbO Nig POroBUM LLAPOM.

Mpenapatu, kpem PXTS + 0,1% AK205, kpem PXTS + 0,5% AK205 i npenapat niodinisaty kniTuH MOpPCLKOro
KouTMymy (AK205), posmilLeHi, i3 pospaxyHky 2 uL Ha cm2, Ha BigHOBReHoMy enigepmici, 06pobneHoMy npoTarom 24
rOAUH, Y NOPIBHAHHI 3 KOHTPOMbHUM €NiAePMiCOM, HE NPU3BENU A0 KOAHOMO TOKCUYHOTO epekTy.

FicronoriuHi 306pa)keHHs 06poBneHoro enigepMicy nicna 3abGapBneHHs remMaTtoKCUITIHOM/€O3MHOM nodibHi ao
306paXkeHb KOHTPONbHOTO enigepmicy (MOPIBHANRTE Ha KPECNeHHi 1).

2 - Ha sigHoBneHomy enigepmici SKINETHIC®, Wwo mMicTUTL MenaHouuTu:

KepaTUHOLUMTU NIOACHKOTO MOXOMKEHHA | MenaHouuTu B6ynu 3acigHi Ha nonikapGoHaTHi inbTpu 0,63cm2 y
nesHomy cepeposuLli (moaudikosaHuit MCDB 153) 3 po6aBkamu. KniTuHu supolysanu npotaroM 10 gHIB y KOHTAKTI
3 NOBITPAM/PIAUHON, CepeaoBULLIE KYNLTYPU 3MIHIOBANMN KOXHI ABa OHi.

Enigepmic Tuny VI (HerpoigHuin) Takum »Ke YNHOM YTBOPEHUIA BUKOPUCTOBYBASM NOYMHAUN 3 10 AHA KYNbTYPU.

MonepepHiit aHania 6yB NpoBeAeHMIA ANA BU3HAYEHHSI YacCy KOHTAKTY i KiNbKOCTI npenaparty, HaHeCEHOro Ha
BiHOBNEHUIA enigepMic, AKMiA HE Mae LUTOTOKCUYHOCTI.

AHanis nposeaeHuit ABidi 3:

J10T 1: KOHTPONBLHUM enigepMiCoM, Ha AKWIA Npenapart He HaHOCUTLCA

J10T 2: NO3UTUBHUM KOHTPOSIbHUM €NiaepMiCoM, Ha SIKUIA HaHeceHa Kojique kucnoTa, 2%

Jlot 3; 06poBneHumM enigepMicom, Ha SIKMIA HaHeceHuit kpem PXTS + 0,1% AK205

TNot 4: o6pobneHum enigepmicom, Ha SAKMA HaHeceHuir kpem PXTS + 0,5% AK205 = nioginisatom 3
AeandrepeHuinoBaHnX KNiTUH MOPCBLKOTO KPUTMYMY, OTPUMAaHUM 3rigHO 3 MNpuknagamu 11 2.

Enigepwmic, 3akpinneHuii B 10% copManbaeriaHoMy po3unHi, 6ys poamiweHuit B napadyiHosi 6noku. BeptukanoHi
po3pi3n B 4 MiKPOHU 3a6apBreHi B reMaTOKCUNIHI/e03uHi | cchoTorpachoBaHi nig ONTUYHUM MIKPOCKONOM.

KynbTypu NOBUHHI npeactaBnAtTv OasanbHi, octenonibHi, 3epHUCTi i porosi KNiTUHI LIApU, HEYLIKOOXKEHi,
OPTOKEpaTO3Hi, i enigepmivyHe po3wapyBaHHA NOBUMHHE BYTU PIBHOMIPHUM i HOpManbHUM. KniTuHu 6asanbHOro wapy
MOBUHHI NONAPU3YBATUCh BEPTUKANLHO. YUCNEHHI rpaHynu KepaTtorianiHy noBuHHI 6yt Buaumi (B ynoTpadiioneri) B
3epHUCTOMY Lapi 6e3nocepeaHbO Nig POroBUM LLAPOM.

Mpenapatu, kpem PXTS + 0,1% AK205 i kpem PXTS + 0,5% AK205, poamilleHi i3 pospaxyHky 2 uL Ha cM?, Ha
BiAHOBNEHOMY enigepmici, 06pobneHomMy NpoTAromMm 24 roguH, y NOPIBHAHHI 3 KOHTPOMNbHUM €nigepmicoM, He manu
HiSIKOT TOKCUYHOCTI.

FicronoriuHi 306pakeHHss 06pobneHoro enigepmicy nicna 3abapBneHHs remaToKCUNIHOM/€O3UHOM MOPIBHSIHHI 3
306paXKEHHSAMU KOHTPOMBHOTO eniaepmicy (NOpiBHANRTE Ha PUCYHKY 1).

Mpuknag 4: OuiHka edpekTy AenirmeHTaul KOCMETUYHOro npenapaty, SKMW  MICTUTbL  niodpinisaT
AeandepeHyinoBaHMX KMNiTUH MOPCBKOTO KPUTMyMYy Ha BigHosneHomy enigepmici SKINETHIC®, wo mictutb
MENaHOLMTH:

1 - MpOTOKON EKCNEPUMEHTY

KepaTMHOUMTU TIOACHKOrO MOXOMKEHHA | menaHouuTu Oynu saciaHi Ha nonikap6onaTHi inbTpu 0,63cm? y
nesHomy cepeposuLli (moaudikosaHuit MCDB 153) 3 po6aBkamu. KnituHu Bupolysanu npotaroM 10 gHIB y KOHTAKTI
3 NOBITPAM/PIAUHON, CepeaoBULLIE KYNbTYPU 3MIHIOBANMW KOXHI ABaA OHI.

Enigepmic Tuny VI (HerpoigHuin), yTBOPEHUI TaKUM YMHOM, BUKOPUCTOBYBAMMU, NOYMHAOUN 3 10 AHA KYNbTYPU.

Bci Tectu 6ynu nposeaeHi Aidi 3:

J10T 1: KOHTPONbLHUM enigepMicoM, Ha AKOMY npenapar He 3acTocoByBanu

JToT 2: NO3UTUBHUM KOHTPONBHUM enigepmicom, Ha kil Byna HaHeceHa kojique kucnoTa, 2%

TNot 3: 06pobneHum enigepmMicom, Ha akuii 6ys HaHeceHuid kpem PXTS + 0,1% AK205

INoTt 4: 06pobneHum enigepmMicoM, Ha akuii 6ys HaHeceHuid kpem PXTS + 0,5% AK205

AK205 - ue niodbinisat agegudpepeHUinoBaHnX KNITUH MOPCLKOrO KPUTMYMY, OTPUMaHURA 3rigHo 3 Mpuknagamun 1 i
2.

OuiHKka BHYTPIKIIITUHHOTO CUHTE3y MenaHiHy (akicHe pocnimkeHHs) 6Oyna npoBedeHa 3a  AOMNOMOroH
cnekTpomeTpii Ha 475nm nicnsA Toro, AK KNiTuHW 6ynu npuBeaeHi A0 cTaHy cycneHsii, noTiM po3uuHeHi y NaOH (1N} i
anMetuncynbdokeuai npotarom 30 XBUKH.

HanpukiHui nepiogy iHkyBauii B3sanu npobu cepenosula KynbTypu, NoTiM enigepmic npomunu 3 docdatHum
6ydbepHum conaHum posuuHom PBS (Phosphate Buffer Saline) i BBenu y koHTakT 3 Triton X-100 (Sigma, ®paHuia) 3
KOHUEHTpauieto 1%, noTiMm BuTpUumanu B iHkybauii 10 xsunuH. EH3umaTuuHa peakuis 6yna iHidinosaHa gogaBaHHAM
L-Dopamine (Sigma, ®paHuisy 3 10mM B PBS, B sikomy He 6yno Ca2++ i Mg2*.

Micna 1 roauHu iHkyBauii npu Temnepatypi 37°C B TEMHOMY MiCLi AiSNbHICTL TUPO3UHA3U Byna oUiHEeHA LWNAXOM
BUMiptoBaHHA abcopbuil Ha 475nm 3a AOMNOMOro0 CNekTPoPOTOMETPY.



2 - PesynbTatu
a) 403yBaHHSA MenaHiHy
OTpumaHi pesynbTaTtu nNpeacraBneHi y surnagi taénuui:

IABcopbuiiiHa 3paTHIiCTb (475 nm) %
HeraTuBHUIA KOHTPOJILHUIA 3pa30K 0,160+0,02
[MO3UTUBHUIA KOHTPOSbHMIA 3pa3ok 0,09+0,01 -44
KPEM PXTS+0,1% AK205 0,139+0,02 -13
KPEM PXTS+0,5% AK205 0,101+0,01 -37

OtpumaHi pesynbTatu nokasanu, WO 3actocyBaHHa kpemy PXTS +0,5% AK205 npussognTb A0 3HAYHOrO
3MEHLUEHHSA MPOUEHTY MEnaHiHy Ha piBHi BIZHOBMNEHOro eniaepmicy, KM MicTuTe menaHountn (-37%). Kpem PXTS
+0,1% AK205 gewo smeHwye uer npoueHT (-13%) y NOPIBHAHHI 3 NO3UTUBHWUM KOHTPOMBHUM 3Pa3KOM.

6) OuiHKa aKTMBHOCTI TUPO3UHA3U

OTpumaHi pesynbTaTtu nNpeacraBneHi y surnagi taénuui:

Ab6copbujiiHa 3gaTHicTb (475 nm) %
HeraTuBHWA KOHTPONLHUIA 3pa3ok 0,245 £0,03
[MO3UTUBHUIA KOHTPOSBLHUIA 3pa3sok 0,153 10,01 -38
KPEM PXTS+0,1% AK205 0,198 10,02 -19
KPEM PXTS +0,5% AK205 0,167 0,02 -32

OtpumaHi pesynbTatu nokasanu, WO 3actocyBaHHa kpemy PXTS +0,5% AK205 npussognTb A0 3HAYHOrO
3MEHLUEHHA JiAnbHOCTI TUPO3WHA3M Ha piBHI BIAHOBMNEHOro enigepmicy, AKMA micTute MenaHouutu (-32%), y
MOPIBHAHHI 3 MO3UTUBHUM KOHTPOMbHUM 3paskom (-38%). Byrno cnocrtepexxeHe HesHayHe 3meHLweHHs (-19%) nicna
06po6ku kpemom PXTS +0,1% AK205.

Ha s3akiH4YeHHs, B OTPMMYBAHUX EKCMEPUMEHTAaNbLHUX yMOBax, npenapart - kpem PXTS +0,5% AK205 nokasas
ACKPaBO BUPaKeHY AenirMeHTauilo BiQHOCHO BIAHOBMEHOrO eniaepMmicy, AKUA MICTUTb MEnaHouuTW. bBinbL
obmexeHa, ane pearnbHa fig cnocrepiranack Npu 3actocyBaHHi kpemy PXTS +0,1% AK205.

Mpuknag 5:

JeMoHcTpauiss Ha BigHoBneHomy enigepmici SKINETHIC® edekTy npoTu BiNbHUX pagukanis KOCMETUYHOTO
npenapary, aKuin MicTuTs niodpinisat audepeHUinoBaHnX KNiTUH MOPCLKOTO KPUTMYMY:

1 - Hasiwo gosyeartu manongianoaeria?

B 6ionoriuHux cuctemax MONEKynspHUil KUCeHb € cTabinbHUM i Mano BcTynae B peakuil. BiH noBoguTb cebe sk
aKkUenTop EeneKTPOHIB i Ooro BiAHOBMEHHA 3aKiHYyeTbCs BUPOGHUUTBOM BOAU. Ane HENnoBHE BiAHOBMEHHA O
3aKiHYyeTbCA BUPOBHULTBOM BiNbHUX pagukanis MeTaboniTie, Takux sik aHioH nepokcug O, TOKCUYHUIA Neprigpokeua
HO2" (B NpUCYTHOCTI ABOBAaneHTHOro 3amisa peakuis moxe npusectu Ao nosisu OH-, ayxe arpecusHoro), abo
nepokcua soaHio HaOo.

OucmyTadiiHuii nepokcup (SOD) saxuwae membpaHu weupkow aucmyrtauielo O2 B H202. H202, BIBHOCHO
cTabinbHuiA, BigHOBNOETLCA ¥ Boay (H20) katanasoto Ta nepokcugasoro. Lli BinbHi pagukanu, aki 3'9Bunucb Big
HEMOBHOrO BIATBOPEHHA O2, € YYTNUBUMKU A0 PIBHA NOABIMHUX 3B'A3KIB, WO CNPUAIOTL BUHUKHEHHKO iHLUMX BiflbHUX
pagukanis BHacnigok Aenokanisauii enekTpoHie. MNovaTok NaHWOroBol peakuil 3 yTBOPEHHAM BiNbHUX pagukanis
BiAOYBaOTLCS HA PIBHI XXUPHUX MOMIHEHACMYEHUX KUCMOT. TakUM YMHOM, peakuis NOYMHAETLCA BCEpeaAUHi KIMITUHHOT
MeMBpaHu i NpU3BOAUTbL A0 BUBINMbHEHHA ManoHgianbaerigis (MDA), a Tako) iHWMX anbAerigis i ankaxie, siki €
npoayktamu posnaay. Lli octaHHi MOXyTb 3'ABUTUCH Niag Yac peakuil 3 TiobapbGitypaTtosoto kucnototo (TBA).

Hosytoun MDA, sKki € OCHOBHUMMU O3HAKaMWU LMTOTOKCWMYHOCTI, BUKIIMKAHOT OKUCHUMU npouecamun i ctpecamu,
OTPUMYEMO, TAaKUM YMHOM, NMOKA3HWK, LU0 AO3BOMSAE BWU3HAYMTU aKTUBHICTb AaHOT pevyoBuHU npotu y 6opoTbbi 3
BiNbHUMKW paguKanamu.

2 - MpOTOKON EKCNEPUMEHTY

KepaTMHOLMTA MIOACLKOTO MOXOMXeHHA Oynu saciadi Ha nonikapBoHatHi &insTpn 0,63cM? y nesHoMy
cepepoBuy (mopudpikosaHuit MCDB 153) 3 po6Gaskamu. KnituHu BupowyBanu npotarom 14 AHIB y KOHTAKTI 3
NOBITPAM/PiIAUHOI0, CEPEOBULLE KYNbTYPU 3MIHIOBANW KOXHi ABa AHI.

Enigepmic, yTBOPEHUA TakUM YUHOM, BUKOPUCTOBYBANMW ANA NPOBEAEHHA AOCRIAXEHHA, NOYMHaOUM 3 17 aHA
KynbTypu.

HocnigxeHHa 6yno nposeaeHo TPUYI Nicns 24 roanH 3 MOMEHTY KOHTaKTy npenaparty 3 enigepmicom:

J10T 1: 3 HEraTUBHUM KOHTPOSIbHUM €NiAEePMICOM, Ha IKOMY HE 3aCTOCOBYBAINU XO4HOro npenapary

TNot 2: 3 06po6neHum enigepmicom, Ha akuin 6yB HaHeceHuii kpem PXTS + 0,1% AK205

TNoTt 3: 3 06po6neHum enigepmicom, Ha Akuil 6yB HaHeceHuin kpem PXTS + 0,1% AK205

Jlotr 4: 3 ob6poBneHum enigepmicom, Ha skuil 6yB HaHeceHUi npenapaTr - niodynisat KMiTUH (MOPCLKOTO
KPUTMYMY)

MpenapaTty, WO BUBYAKOTLCSA, BUKOPUCTOBYBANUCHL HA NOBEPXHI KOXKHOTO 06po6neHoro enigepmicy, i3 po3paxyHky
2 ul/cm?

EKcTpakuia manoHgianbaerigy

Micna 24 KOHTaKTY NPOAYKTY 3 enigepMiCoOM OCTaHHIi NepeBenun y CTaH cycneHsii

y:

-250 uL 6ydpepHoro posunny Tris 50 mM, pH 8, akuii mictute NaCl 0,1 M;

ETtunengiaminteTpaouyrosa kucnota EATK 20 mM

-25 uL aoaeuunscynbdOHAT HaATpIlO A0 7%

-300 puL HCI (0,1 N)



-38 uL docdosonedpamaTosoi kucnota 1% y sogi

-300 plL Tio6apbityposoi kucnotu 0,67% y Bogi

Micna oaHiel rognHu iHKyGauil y Tempssi npu Temnepatypi 50°C | 0XonoaXKeHHs y NbOASHIN BOAI Y KOXHY TPyOKy
6yno pogaHo 300mn n-6ytaHony. Tpy6ku 6ynu ueHtpudpyroadi npu 10000 g npu Temnepatypi 0°C npotarom 10
XBUNUH. Buwa ¢pasza 6yna pekynepoBaHa ana gosysaHHsa MDA

HosysaHHA manoHgianegeriny MDA

MDA posysanu wnaxom dnyopecueHuii nicna cenapauii komnnekcHoi cnonyku MDA-TBA 3a aonomorow
PiAUHHOT XpomaTtorpadii BUCOKOro TUCKY.

- Hacoc Bischoff, mogens 2.200

- ABTOMaTUYHKUIA iHXekTop Alcoot, Moaens 788, aBToMaTU4YHUA Jo3aTop

- Kononka Ultrasep C18 (30 cm x 0,18) 6mm nopucTocTi

- OeTekTop dnyopecueHuii, jasco 821-FI

BuasneHHsa dnyopecueHuii nposedeHe 3 iHiuiloBaHHAM 515nm i emicielo npu 553nm. BukopuctoByBaHUiA
€IIOeHT CKIagaeTbes 3 MeTaHony Ta soau, 40:60 (06/06), npu pH, BinkopurosaHomy 3a gonomoroto KOH 1M.

KinbkicHMA aHani3 npoBeaeHWid LINSAXOM MOPIBHAHHA 3 eTanoHHUMK 3pa3kaMmu, oBpobneHuMu Tak camo, §K i
3pasku (0,125; 0,25; 0,5 i 1 mM) 3a gonomorot komn'totepHoi nporpamu ICS (dir.3)

Jo3yBaHHA NpoTeiHIB

HosyBaHHA npoTeiHiB nposeaeHe 3rigHo 3 metogom BRADFORD. MigeuweHHa abcopbuinHoi 3gaTHOCTI Ao
595nm nponopujiiiHe kKOHUEeHTpauil NpoTeiHiB, BU3HaAYeHOT 3a aonomMoroto cnekrpodgotomeTpy UNI CAM 8625.

3 - PesynbTatu

a) (pisionoriyHe ninonepokcMayBaHHA

OTpumaHi pesynbTaTtu nNpeacraBneHi y surnagi taénuui:

MDA (uM/mg npoTeiHiB) %
KOHTPOMbHUIA 3pa3ok 652131 -
KPEM PXTS +0,1% AK 205 638447 -2 (H3)
KPEM PXTS + 0,5% AK 205 620+32 -5 (H3)
NIO®INISAT KNITWUH 594457 -9 (H3)

H3: HE 3Ha4He

PesynbTaTh MOKasylTb, WO JOCAIAXKEHI NPOAYKTU HE MPU3BOAATL A0 >KOAHOrO BUMBINLHEHHA MDA B
Qi3ionoriyHMx ymoBax y nopiBHsAHHI 3 HEOOPOGNEHUM KOHTPOMNBHUM 3Pa3KoM.

6) JlinonepokcuayBaHHs, cnpuunHeHe ynobTpacdioneTom

OTpumaHi pesynbTaTtu nNpeacraBneHi v BUrnsaai taénuui:

MDA (uM/mg npoTeiHis) %
KOHTPOMbHUIA 3pa3ok 652431
UVB(150mJ/cm") 832463 +28*
KPEM PXTS+ 0,1%AK 660+51 =21
205 + UVB(150md/cm?)
KPEM PXTS + 0,5% AK 205 + o
UVB(150mJ/cm?) 625142 25
JIODINISAT KNITUH + o
UVB(150mJ/cm?) 602437 28

* BIAHOCHO [0 HEeraTUuBHOIO KOHTPOMLHOMO 3paska
** BIAHOCHO 4,0 MNO3UTUBHOIO KOHTPONbLHOIO 3paska, onpoMiHeHoro UVB

OTpumaHi pesynbTaTi nokasanu 3HaJYHuin 3axucT, KU HagaloTb npoaykTu: kpem PXTS + 0,1% AK 205, kpem
PXTS + 0,5% AK 205 i nioginisat KnMiTUHWM (MOPCBKOrO KPUTMYMY), LUO HAHOCHATL Ha MOBEPXHIO BiAHOBMEHOrO
enigepmicy SKINETHIC® y nopisHsAHHI 3 ninonepokcuaauicto, AKy CnpuunHae ynbTpadionetose BUMNPOMIHIOBAHHS
«B»(150mJ/cm?).

MpoaykyBaHHA MDA 3meHwMnock Ha 21% , 25% Ta 28% sianosigHo ana kpemy PXTS + 0,1% AK 205, kpemy
PXTS + 0,5% AK 205 Ta nioinizaTy KMiTUHWM (MOPCLKOTO KPUTMYMY) Y MOPIBHAHHI 3 ONPOMIHEHUM enigepmicom

Axkwo onpomiHeHHs UVB (MO3UTUBHWMIA KOHTPONLHUA 3pa3ok) CnpuuuHAe 36inblueHHs npoaykyBaHHA MDA Ha
28% , TO 3aCTOCYBaHHA Takux NPoaykTiB sk kpem PXTS + 0,1% AK 205, kpem PXTS + 0,5% AK 205 i niocpinisar
KNITUHU  (MOPCLKOro KPUTMYMYy) A0 ONPOMIHEHHA [03BONAE niaTpumysatu npoaykysaHHa MDA Ha cBoemy
hisionoriyHOMY piBHi.

Mpuknag 6:

JemoHcTpauis Ha sigHoBneHomy enigepmici SKINETHIC® edbekty, AKkuii CTUMYNIOE KOCMETWYHMIA nmpenapar,
AKUIA MICTUTL Niopinisat gegudepeHuinoBaHUX KNiTUH MOPCLKOTO KPUTMYMY:

1 - KpuTepii OUiHKM CTUMYTIOBaHHSA

KniTuHHa KynbTypa KepaTUHOUUTIB FOACLKOr0 MOXOMXKEHHS [03BONUMa AeTanbHile onucatu cneundpivHuin
BMMMB NOXiAHWUX BiTaMiHY A Ha Mapkepu NocTynosoT AudepeHuiaLii enigepmicy: CTUMYNIOETLCA BUAaBNoBaHHA KI-67
y HagGasanbHOMYy Lapi, CNPUYUHAETLCA BUAABIIIOBAHHA TUNOBMX KepaTUHIB enigepmivyHoT rinepnponidepadii (K19,
K13), BiabyBaeTbca BTpata NONSAPHOCTI KNITUH 6anbHOro Wwapy, B TOW 4ac AK CUHTE3 pinarpuHy, npoTeiHy, skui
BiANOBIga€c 3a yKnagaHHA KepaTWHIB y POroBUI LIAp, YMNOBIMLHIOETLCA. [paHynu KepartosrianiHy, posTalloBaHi y



3epPHUCTOMY Lapi, Akl B6araTuid Ha inarpid, 3HUKalOTbL 3a 24 roauHU npu HaasHocTi 0,05% peTUHONOBOT KUCNOTU
(kucnota BiTamiHy A) B cepefoBuLli KynbTypu. TakMM YUHOM, PETUHOIAW, B LINOMY, COPUYUHAIOTL CTUMYNALO
nponicpepadii i ynosinbHeHHs eniaepmiyHoT moaundikadii [Rosdy, M. Ta iHwi, In Vitro Toxicology, Vol. 10 n°l, crop. 39-
476 1997, "Retinoic acid inhibits epidermal differentiation when applied topically on the stratum corneum of epidermis
formed in vitro by human keratinocytes grown on defined medium"].

dinarpid i npoTetH KI-67 MOXyTb, TAKUM YAHOM, BUKOPUCTOBYBATUCH AK MapKepu enigepmivHoT Moaudikauii.

2 - BuB4YeHHA enigepMivHOT gudpepeHuiani

MpoTtokon

KepaTUHOLUMTU MHOACBLKOrO MOXOMKEeHHA Oynu 3aciaHi Ha nonikapboHaTHi ¢inbTpu 0,63cM2 y nesBHOMY
cepepoBuy (mopudpikosaHuit MCDB 153) 3 po6Gaskamu. KnituHu BupowyBanu npotaroM 14 AHIB y KOHTaKTI 3
NOBITPAM/PIAUHOLID, CEPEenOBULLE KYNbTYPU 3MIHIOBANW KOXHi ABa AHI.

Enigepmic, yTBOPEHUA TakUM YUHOM, BUKOPUCTOBYBANMW ANA NPOBEAEHHA AOCRIAXEHHA, NOYMHaOUM 3 17 aHA
KynbTypu.

HocnigxeHHa 6yno nposeaeHo TPUYI Nicns 24 roaguMH 3 MOMEHTY KOHTAKTy npenapary 3 enigepmicom:

J10T 1: 3 HEraTUBHUM KOHTPOSIbHUM €NiaAepMiCOM, Ha IKOMY HE 3aCTOCOBYBAasN XO04HOro npenapary

TNot 2: 3 06po6neHum enigepmicom, Ha akuin 6yB HaHeceHuii kpem PXTS + 0,1% AK205

INot 3: 3 06po6neHum enigepmicom, Ha kUil BYB HAHECEHUI NPoaykT - kpem PXTS + 0,5% AK205

JloT 4; 3 06pobneHuM enigepmicoMm, Ha Akl 6yB HAHECEHUI NPOAYKT - Niodhini3aT KNiTUH (MOPCLKOrO KPUTMYMY)

KOHTpONnbHI 3pasku enigepmicy, Ha SAIKMX He 3aCTOCOBYBANM XXOAHOIO NPOAyKTy, i enigepmicy, o6pobneHoro
NPOAYKTOM y MPOLECI BUBYEHHSA MPOTAroM 24 roAuH KOHTakTy, 6ynu 3aMopoxeHi npu Temnepatypi -80°C. MNicna
po3MilleHHs B napadhiHoBi 6nokun Ui enigepmicn 6ynu po3spiszadi, noTiM 06pobneHi imyHoricToximiuHUM cnocobpm. Lia
peakuis 6yna 3gincHeHa 3 MOHOKITOHOBUMM aHTUTINAMK, BiGHOBNEHUMU 3 pinarpiHy.

PesynbTaty 3aTpumaHHa audpepeHuiadii knituH enigepmicy

MopiBHANBHUIA aHamni3 BIAHOBMEHOro enigepmicy KOHTPONbHMX 3paskie, 06pobneHUxX npoaykTamu - KpPeMom
PXTS+0,1% AK 205, kpemom PXTS+0,5% AK 205 ta niocinisatoM KniTUH (MOPCbKUA KPUTMYM), BUABUB PISHULIO ¥
WinsHOCTI MapkepiB ¢inarpiHy Ha piBHI 3epHUCTOrO Wwapy (aus. dir. 3)

HincHo, y (pisionorivHux ymoBax nikyBaHHA enigepmicy:

- kpemom PXTS+0,1% AK205 npusseno ao 4iTKoro smeHweHHa audepeHujadil enigepmicy, ske BigsHa4yaeTbCs
MOMITHUM 3MEHLUEHHAM Mapkepis cinarpiHy y nopiBHsAHHI 3i 3pa3kamu, ki He Bynu 06pobneHi NnpoayKToMm;

- kpemom PXTS+0,5% AK 205 npusBeno Ao 4JiTkoro amMmeHweHHsa audepeHuiadii eninepmicy, ke BigsHavyaeTbcs
MOMITHUM 3MEHLLEHHAM Mapkepis dinarpiHy y NnopiBHSAHHI 3i 3paskamu, Wwo He 6ynu o6pobneHi,

- niogpinisaToM KNITUH (MOPCBKUIA KPUTMYM) NPU3BENO A0 3HAYHOrO 3MEHLUEeHHS gudpepeHuiadii enigepmu, ske
BiI3HAYAETLCA ABHUM 3MEHLLEHHAM Mapkepis dpinarpiHy y nopiBHsHI 3i 3paskamu, Wo He Gynu o6pobneHi.

3 - JocnigkeHHA pO3MHOXKEHHSA KNITMH 6a3anbHOro wapy enigepmicy

MpoTtokon

KepaTuH1 MoacbKoro noxomKkeHHs Gynu sacisHi Ha nonikapGoHaTHUi inbTp 0,63CM? y NeBHOMY CepenoBuLLj
(mopudpikosanuii MCDB 153) 3 po6askamu. KnituHu BupowyBanuca 14 pi6é y KOHTakTi 3 MNOBITpAM/piaunHOL0,
cepeaoBuLLe KyNbTypu 3MIHIOBaNW KOXHI ABa AHi.

Enigepmic, chopmoBaHuii Takum YMHOM, BUKOPUCTOBYBANU ANA NPOBEAEHHA AOCRIAXKEHHS, NOYUHAOMKN 3 17 AHA
KynbTypu.

AKTUBHICTb NpoAaykTie 6yna BMSBMEHA LUMSAXOM iMYHOTICTOXIMIUHOTO Mapkepa.

Bunpo6osyBaHHsa 6yno nposeaeHe Tpudi nicns 24 roqMHHOrO KOHTAKTY NPOAYKTY 3 enigepmicom:

- J10T 1:; 3 HEraTUBHUM KOHTPOSLHUM E€NiZEPMICOM, HA AKOMY HE 3aCTOCOBYBArW XOA4HOro npenapary;

- JloT 2: 3 06po6neHuM enigepmicom, Ha kMl 6yB HaHeceHuit kpem PXTS+0,1% AK205;

- JloT 3: 3 06po6neHumM enigepmicom, Ha kMl 6yB HaHeceHuit kpem PXTS+0,5% AK205;

- Not 4: 3 oBpobneHum enigepmicom, Ha AKMA OyB HaHeCeHWd NPOAYKT - niodpinizat KNiTUH (MOPCLKOro
KPUTMYMY)

KOHTpOnbHI 3paskM enigepmicy, Ha AKUX He 3aCTOCOBYBANu >KOAHOTO MNpPOAykTy, i enigepmu, obpobnioBaHi
NPOAYKTOM Y MpoUeci BUBYEHHS, NPOTAroM 24 roguH KOHTakTy Oynu 3akpinneni y 10% dopmanbsaerigi. Micna
po3MilleHHs B napadhiHoBi 6noku Ui enigepmicnu 6ynu po3spiszadi, noTim 06pobneHi imyHoricToximiuHUM cnocobom. Lia
peakuia 6yna saiicHeHa 3 aHTutinom MIBI (iMmmyHOTEXHONOrIS), NENTUAOM, AKUiA pekombiHye aaepHuid aHTure KI-67.

PesynbTatn 6ynu oTpumaHi METOAOM MepoKCUAa3a-aHTUMNEPOKCcUaasa MiCns aHTUreHHOT Aemackauil LnsxXom
nonepeaHbLoT TePMiYHOT 06p06KM.

MapkyBaHHs1 xpomoreHom DAB BUSIBNSAE KOPUYHEBUM KOMbOPOM siaepHi cuta KI-67 36inblUeHHS po3LWenneHHs
KRNITWH, BUPAXKEHOTO B pasax:

=> G11i S = nareHTHi i CUHTE3HI hasu KNITUHA

=> G2 = hasa NOABOEHHSA KIITUHHUX KOMMNOHEHTIB

=> M = miT03.

MITOTUYHWIA iHAEKC BU3HAUUNU LUMAXOM NigpaxyBaHHSA KONbOPOBUX SAEPHUX CUTIB, i3 pospaxyHKy 10 nonis Ha
CKJT0 OMTUYHOTO MiKpocKkony, 36inbLueHHs X 250, y NopiBHAHHI i3 3pisaMu 3paskiB enigepMicy.

PesynbTatn: CTUMYNALIA PO3MHOXXEHHSA KNITUH enigepMiu

OTpumaHi pesynbTaTtu npeacraeneHi y opmi tabnuui:

CepepHs KinbkicTb 3a6apBneHux saep Ha none
nigpaxyHKy MiKpoCKonom

KOHTpOMbHWIA 3pasok 712
Kpem PXTS+0,1 % AK205 812
Kpem PXTS+0,5 % AK205 1242

KniTuHHWIA niodinizat 1443




MiapaxyHok 3abapBneHUX y MirMeHTi aaepHUX CUTIB BCIX 3paskiB Micns iMYHOrICTOXiMIYHOT 06po6KM BUSIBUNU
HacCTymHe:

- kpeMm PXTS+0,1 % AK205 Buknukas cnabke, ane nokasoBe NOCUMNEHHA PO3MHOXEHHSA KNITUH 6a3ansHOro piBHA.
Kinbkictb 3abapBneHux aaepHUX cuTiB nogidHa KinbKoCTi Ha He0BPOBNEHMX KOHTPONLHUX 3pa3kax (aus. dir.4)

- kpem PXTS+0,5 % AK205 Buknukas cnabke, ane nokasoBe NOCUMEHHA PO3MHOXEHHSA KMITUH 6a3anbHOro piBHSA
Yy NOPIBHAHHI 3 HEOBPOBNEHUM KOHTPONbHUM 3pa3kom. KinbkicTb 3a6apBrneHUX aaepHUMX CUTIB BULLA 3a piBeHb Ha
HeoBpoBeHPMY KOHTPONBHOMY 3pa3sky, (aus. Pir.4)

- KNiTUHHUA niodinizaT (MOPCLKUIA KPUTMYM) BUKIUKAB 3HAYHE MOCUMNEHHS PO3MHOXEHHSA KIiTUH 6asanbHoro
Lapy Y NOpiBHAHHI 3 HEOBPOBNEHUM KOHTPONBHUM 3paskom. KinbkicTb 3a6apBneHnx aaepHUX CUTIB 3HAYHO BULLIA 3a
piBEHb HA HEOBPOBNEHOMY KOHTPONBHOMY 3pasky (aue. dir.4).
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