Moacexuus «buoJorust pa3BUTHS
Yemuoie ooknaowt

BiusiHMe aHTPONMOTreHHOT0 3arpsi3HEeHUs] BOJ0eMOB Ha pa3BUTHE 0eCcXBOCTHIX aM(puomii
Azunvon I'ymueppec /laeuo Pamupo
Mockoeckuii cocyoapcmeennvlil ynugepcumem umenu M.B.Jlomonocosa, 6uonoauyeckuli pakynemem,
Kagedpa buonozuyeckoli agonroyuu, Mockea, Poccus
davidrag@gmail.com

3amauell NTaHHOTO WCCIICIOBAHUS SBJSIETCS WM3YyYCHHE CTEIEHW BIIMSHHUS AHTPOIIOTEHHOTO
3arpsi3HEHUs Ha pa3BuTHE OecxBocThiX aM(puoun (Rana temporaria L., Rana arvalis Nils. u Bufo bufo
L.). MBI cpaBHUBaIM TOIMYJSIIIAA 3TUX BUIOB, OOWUTAIONIMX HAa TEPPUTOPUHU TOpoga MOCKBBI M Ha
TEPPUTOPUHU 3BEHUTOPOJICKOM OMOJIOTMYECKON CTAHITHH.

[TosleBasi wacTh WCCIEOBaHUS 3aKIOYanach B (PUKCAIMM TOJOBACTUKOB Ha CTAJMH TIOYKU
3aJlHE KOHEYHOCTH. JIJIs 3TOoro ObUIM pa3MemieHbl “‘caku’, OTPaHHYMBAIOIIEE paCILIbIBAHUE
TOJIOBACTUKOB, HO HE MPEMSATCTBYIOIMNE CBOOOTHOMY IBMKCHHUIO BOJBI. «CaJlKi» ObBUIH TMOMEIIEHBI B
BOJI0OEMBI TOpoJia MOCKBBI M 3BEHUTOPOJICKOW OMOJOTUYECKOW CTAHIMHM. DKCIEPUMEHTAIbHAS YacTh
paboThl TpejacTaBisia coOOW 1abopaToOpHBIE WCCICAOBAHUS BIUSHUS 3arps3HEHHS] BOJIOEMOB
(OKENIe30M» W «CBHHIIOM» Ha pa3Buthe aMmpuoOmii. B kadecTBe MMUTHPYIOIIETO 3arps3HSIONICTO
(akTopa ObUTH BBIOpaHBI PXKABbIE TBO3/IM, KAK UCTOYHUK 3arpsS3HEHHS KEJIe30M, U OXOTHUYBS IPOOH,
KaK MCTOYHHUK 3arpsi3sHeHUs1 CBUHIIOM. Kitanku nccineayeMpix BUIOB pa3eiiid Ha TPU YacTH, TepBast
4acTh pa3BHBAJIaCh B aKBapuyMe, KyJa ObUIO JOOABIEHO <GKENe30», BTOpas 4acTh pa3BUBANach CO
«CBUHIIOMY», U TPEThS YaCTh MUCITOJIH30BaIaCh B KauecTBe KOHTPpoJIs. Beero Obuto mocTtaBieHo 20 Takux
knagok. [lo OKOHYAaHMM OKCIIEPUMEHTa OHU OBUIM TOJABEPKEHBl MOpP(HOMETPUYECKOMY U
OMOXMMHYECKOMY aHAIIN3y, aHOMAJIbHBIC TOJOBACTUKH - THCTOJIOTMYECKOMY M THCTOXUMHUYCCKOMY
aHanu3y. Tak ke MPOBOAMIICS XMMHUYECKUN aHaIW3 BOJbI KaK M3 BOJOEMOB MPUPOIHBIX, TaK U W3
aKBApUYMOB, B KOTOPBIX MPOBOIUIICS SKCIICPUMEHT.

brio moka3aHo, 4To HanboJiee XapaKTEPHbIMH AHOMAJIMSMHK ObLTH HCKPUBJICHUS ITO3BOHOYHHUKA,
nostHas jgedopmanys, HApyIICHHS Pa3BUTHS KUIICYHUKA M KOXKHBIX TIOKPOBOB. B IMOJIMOCKOBHBIX
MOMYJIANMAX HCCIEAYEMBbIX BHUIOB ObLI OOHApY>KEH MEHBIIWN TMPOICHT aHOMAJMH, YeM B TOPOJIE
Mockge. ['mcronorudyeckoe HMCCIIE€IOBaHME IMOKa3ajo, YTO MPUYMHON HCKPUBIICHUS MO3BOHOUYHHKA
SIBJSIFOTCS. HAPYIIICHUsI B XOJIE COMUTOTEHE3a. DTOT Je(EeKT BIMIET HAa OOIIee Pa3BUTHE XBOCTOBOM
TUTACTUHKH, YTO MOXET MPUBOAWTH K TOTEpe CIOoCOOHOCTH S(D(PEKTHBHO IUIaBaTh y TOJOBACTHKA.
XWMHYECKUI aHaJIu3 TOJOBACTHUKOB TOKA3all, YTO M KEJIe30, U CBUHEI] KOHIICHTPUPYIOTCA B TKaHSIX
rojgoBacTukoB. JKene3o ObUIL OOHAPYXKEHO W MPU TUCTOXUMHUYECKOM aHalu3e. OJTU JlaHHBIC
MOATBEPKJIAIOT, YTO AHOMAJIMH MOTYT OBITH BBI3BAHBI HEIIOCPEICTBEHHBIM JICHCTBUEM XUMHUYECKOTO
COCTaBa BOJIbI U3 HEPECTOBBIX MPYIOB.

Baunsinne TupeougHoro ropMona Ha mopgorenes uepena Danio rerio (Cyprinidae, Teleostei)
bopucoeé Bacunuii Bopucoeuul, HlIkuny ®@edop Huxkonaesuu’

]HHcmumym npobnem sxonoeuu u 38omoyuu umenu A.H. Cesepyosa PAH, 2Hhtcmumym ouonocuu
pazeumus umenu H.K. Konvyoea PAH, Mockea, Poccus
v.borisov.sev@gmail.com

Tupeonnsie TopMoHbl MUTOBUAHOMN xene3bl (TT') sABAsAIOTCS ONHUM U3 KIHOYEBBIX (DAaKTOPOB B
PETYIISIIKA OHTOTeHE3a TTO3BOHOYHBIX JKUBOTHBIX. Hanbomnee moiaHo uX poiib u3y4eHa B MeTaMOP(HBIX
npeodpaszoBanuax aMmpubuii, B GopMupoBaHNHN HEPBHOM, MUIIEBAPUTEILHON U OMOPHO-ABUTATEIbHON
CUCTEM aMHUOT, B 3a00JICBaHHUSIX YEJIOBEKA, BEI3BAHHBIX TUIIO- U TUIIEPTUPEOUTUIMOM U T.11. OTHAKO
JI0 HACTOSIIETO MOMEHTa HE OBLIO MPOBEIECHO KOMIUIEKCHOW oreHku ponu TIT B dhopmupoBaHum
CKeJeTa TO3BOHOYHBIX. llenbro HacTtosmiedr paboThl CTala OlEHKAa BIMSHHUS —MOBBIIICHHON
koHueHTpauuun TI' Ha kpanumorene3 D. rerio. MarepuanoMm ucclieJOBaHUS MOCTYXWIA JUYUHKA U
Mook D. rerio, BeIpallleHHbIE B CIEAYIOMUX peXuMax: 1) KOHTPOIb — €CTECTBEHHBIN ypoBeHb T17; 2)
MOBBINIEHHOE conepkanue T (rumeptupeonamnsm), 3a c4eT A0OaBICHUS B BOAY TPUHOATUPOHUHA
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(1ar/mm). CpaBHuTenbHast olieHKa MopdoreHesa uepena MNpou3BoaAMiack Ha AuddepeHnnanbHo
OKpAILIEHHBIX M TPOCBETJEHHBIX B COOTBETCTBUU C OOLICTIPUHATON METOAMKOW IpernapaTax.
Pe3ynbTaThl OLIEHKH BIUSHUS TUIEPTHPEOUIM3MA HA pa3BUTHE yeperna D. rerio nmokasanu, 4To CPOKU U
MOCJIEZI0BATEIBHOCTh TOSBJIECHUS OOJIBIIMHCTBA 3JEMEHTOB XPSIIEBOrO Yepena He U3MEHSIOTCS IOJ
JieicTBUEM MOBBIIIEHHOW KOHUeHTpauuu TI. Beuio oTMeueHo Gosee paHHee Hayano occH(UKaLUU
HEKOTOPBIX XpsIIed H, KPOME TOro, OTCYTCTBHME Yy dYacTH ocobeil xpsima kinethmoideum —
IIPEJLIECTBEHHUKA OJHOMMEHHOM KOCTU. Peakuys KOCTHBIX 3JEMEHTOB uepelna Ha IIOBBILICHHE
ypoBHd TI' HeogHOpomHa. BONBIIMHCTBO KOCTEH, MOSBISIIOIIMXCA HA PAHHUX JTamax pa3BUTHSA,
COXPAHSAIOT CPOKH CBOEIO IOSBJICHUS B YCIOBHUAX MIIEPTUPEOUAN3MA, HO 3aMETHO YCKOPSIIOT TEMIIbI
KaJbIMHAIMK U pocTa. KocTh, mosBistonmecs Ha 0oyiee MO3IHUX 3Tanax pa3BUTHs, pearupyroT Ha
TUIIEPTUPEOUAN3M I0-pa3HoMy. s psna KOCTE OTMEUEHO CBEPXPAaHHEE IOSABIICHUE, BBIPAKEHHOE
ocobenHo spko amis infraorbitalia 1 — 5. B To ke BpeMs, CpPOKM MOSBICHHS OCTaJIbHBIX KOCTEH
IIPAKTUYECKU HE MEHAITCA. 1Ipn 5TOM MHOTHME KOCTM TaKK€ M3MEHSIOT TEMIIBI CBOEr0 POCTa, YTO
MPUBOJUT K U3MEHEHHIO UX (OPMBI. Y yacTu 0coOeil 0TMEUEHO M3MEHEHHE KOJIMUYECTBA CePUAIbHBIX
3JIEMEHTOB — yMeHblIeHue uucia infraorbitalia m yucna panoB rinotounsix 3y0oB. Takum oOpazom,
noka3aHo, 4ro TI' MpUHMMAIOT y4yacTHe B PEeryJsalud KpaHHOreHe3a KOCTUCTHIX pbIO, a pa3iuyHbIe
YEepEMHbIE 3JIEMEHTHI JEMOHCTPUPYIOT pa3iinuHyto T1' peaktuBHOCTS. [loBbIIIEHHE KOHLIEeHTpanuu TT°
B KPOBU MOXKET NMPUBOJUTH K 3HAUYMUTEIBHBIM M3MEHEHUsAM Xoja MopdoreHesa uyepena. YacTb 3THX
JeBUALMIl HaxOOUT OTpakeHHWEe B (EHOTHNE B3POCIbIX O0CO0€H, NPHUBOJS 3a4acTyl0 K SPKO
BBIPQ)KEHHOW MOIICOBUTHOCTH PBIO.

Pa6ota Beimonnena npu nogaepxkke PODU (mpoekt 10-04-00787-a) u rpanta [Ipesunenra PO
(MK —-2026.2011.4).

CpaBHHUTe/IbHAS XaPAKTEPUCTHKA YyBCTBHTEJIbHOCTH JMHUI MbIIIEH, HECYIIHX JAe1eHH TeHOB
Muc2 u Zbtb33, k AelicCTBHIO BOCTIAJTUTEIBHOI0 areHTa — cyJb(paTa 1eKcTpaHa
Jleeamkun Anopeit Anopeeeuu, Illymckasa Banepua Cepzeesna
Llenmp «Buounscenepusy, 1a60pamopusi 2eHOMUKYU U dINULEHOMUKU NO360HOUYHbIX, Mockea, Poccus
andreideviatkin@gmail.com

benok ZBTB33 (Kauzo) — merun-JIHK-cBs3piBaromuii 0em0K; 3KCIIEPUMEHTHI 10 YIAJICHHUIO
Ooenka Kamzo y msarymkwm (Xenopus laevis) m y wbimmm (Mus musculus) TpUBEIW K PasHBIM
pe3ynbTataM: oTcyTcTBHE Kan3o y JIArymku BbI3bIBA€T JIETAIbHOCTh HAa CTaJAUU CPEeIHEOIACTYIHHOIO
mepexoja, MpU HOKayTe TeHa Kaw3o MBIIM OCTalOTCS JKUBBIMH W (EpTHUIBHBIMU (HUKAKHX
(heHOTUTIMYECKUX TPOSBICHUNA HOKayTa He BbIABIEHO). bemok MUC2 — mynwH, CTPYKTYpHBIH
KOMIIOHEHT CJIM3H, 3allUIIAIOIIMNA DSIUTEIUNA KUIICYHHKA OT MEXaHMYECKHUX MOBPEXKACHUU. Y
HOKayTHBIX 110 T€HY Muc2 »XMBOTHBIX MOKa3aHa MOBBIIMICHHAS] BEPOSTHOCTh PA3BUTHS paka TOJCTOM
KHILKH.

B pabote mbliieil, Hecymux HoKayT o reny Kaunzo, nBoitHoi HokayT no reHam Kauszo u Muc2,
1 oco0ell TUKOro TUIa MOJABEpraiu Bo3AeicTBHIO 2 % pacTBOpa BOCHAIUTENBHOIO areHTa JeKCTpaHa
cynb(ara B TedeHue matu qHed. Crycts 4 He[enu mociie Havyalia SKCIIEPUMEHTa )KUBOTHBIX 3a0MBaH,
MPOBOJIMJIM THUCTOJIOTMYECKUN aHAIM3 TOJCTOrO KulleyHuka. Ha mpoTsbkeHMM Bcero omnbiTa
€KEJTHEBHO B3BEIIMBAJIH KUBOTHBIX.

Bo3zaeiictBue aexcrpana cyibdara Ha ocoOel JUKOTrO TUIA U 0COOEH, HECYIIUX JEJEIUI0 reHa
Kauzo, He BbI3Bas0 JOCTOBEPHOTO MU3MEHEHHUSI MAcChl )KUBOTHBIX. Y JKUBOTHBIX C JBOMHBIM HOKayTOM
HaOII0JaTM PEe3KOE CHUKEHUE MACChI TeJla, U3MEHEHNE KOHCUCTEHIINH CTYJIa, HATMYNUE KPOBH B CTYJIE,
gacTh oco0Oell ¢ TBOMHBIM HOKayTOM MOTrubiia B Xojae dkcrnepumeHTa. [lepen onmuceiBaemoit paboToit
MIPOBOJIUJIM AHAJIOTUYHBIN OIBIT C YYaCTHEM YETHIPEX JIMHUN MBIIIEH: HOKAYT IO TeHaM muc2, zbtb33,
JBOMHON HOKayT, MUKW Tui. Ocobu, HecylIue eNeluo Mo reHy muc2, moKa3and CHUKEHHE MacChl
TeJa, HO He TaKoe Pe3Koe, KaK y 0co0eil ¢ TBOMHBIM HOKAYTOM.

[To nuteparypHbIM AaHHBIM H3BecTHO, yTo Oenok Kaumzo OudyHkumoHaneH (MOMHMO METHII-
JIHK-cBsi3pIBatoleil akTHBHOCTH OeOK 00pa3yeT KOMIUIEKC ¢ KaTeHHHOM pl20, ydacTByIOIIeM B
MEXKJIETOYHOM B3auMmojeicTBun). Kanmszo obnamaer Kak sOepHOH, Tak M IUTOIIa3MaTHYECKON
JIOKQJIM3aIMel; eCTh OCHOBAHUS MPE/IOoJararth, 4YTO JAHHBINH OEJOK y4acTByeT B wnt/B-KaTeHHHOBOM
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nytu. [lokazaHo, uro y Mblmeil, umeromux myrtanuto B APC kommuekce (T.e. wnt/B-KaTeHUHOBBIHN
KacKaJl HapylleH), HOKayT 1o reHny Kan3o noBbIIIaeT pe3ucTeHTHOCTh K Pa3BUTHIO paKa KUILIEYHHKA.

B npexacraBieHHoil paboTe Moka3aHO, YTO 0COOM, Hecyliue JBOMHOW HOKayT Ooiee
YyBCTBHUTEJIbHBI K BO3/ICHCTBUIO BOCTIAJUTENLHOIO areHTa JIeKcTpaHa cyJjb(ara, 4eM ocodu, Hecylne
JIeNIEIUIO 110 OTHOMY TEHY.

OCo0eHHOCTH TUHAMHUKHY JIePMATbHBIX MeJIaHO(OPOB HA PAHHUX CTAAUAX PA3BUTHSA JUUYMHOK
Xenopus laevis
Jicanoea Buma Banenmunoena
Mockosckuii cocyoapecmeennwiil yuugepcumem umenu M.B.Jlomonocosa, buonoeuueckutl ¢haxyniomem,
Mockea, Poccus
dzhapova@list.ru

OnyOnuKoBaHHBIE JaHHBIC 110 PA3BUTUIO MUTMEHTHBIX KJIETOK B TUYMHOYHBIN MEPUOJ Pa3BUTHL
X. laevis oxBatbiBatoT 46-54 nmm 52-59 craaum no tabiuuam HOpMallbHOTO pa3BuTHs Hblokyna u
dabepa, mpuyeM MPOMEKYTKH MEXKIAY CbEMKaMU COCTaBIISIOT 3-7 mHEd. MBI U3yYMIH OCOOCHHOCTH
pa3BUTHS JepMAIIbHBIX MEITaHO(POPOB JTUUMHOK X. /aevis HAa paHHUX CTaausAX pa3BUTHA — ¢ 39 mo 49.
Jlnsi  monydeHHMsT TOYHBIX PE3yJbTaTOB Mbl HCIIONB30BATM TOAPOOHYIO — E€XKEIHEBHYIO —
MUKPO(POTOCHEMKY HCCIEAYEMOT0 Y4acTKa KOXH JIMYMHOK, KOTOPBIX COAEpkKalld Ha pa3HbIX (hoHAX.
CpemMka Obl1a HavaTa cpasy Mociie BBUTYIUICHUS TUIHHOK.

AHanu3 MoJy4YeHHbIX HAMU JaHHBIX JJI1 MHAUBUIYAIbHBIX KUBOTHBIX MOKa3ad, 4To ¢ 39 no 45
CTaJMU TPOUCXOJUT AaKTUBHOE HApAaCTaHHWE YHUCICHHOCTH MeIaHO(OpOB, MUK POCTa UYHUCICHHOCTH
3aperucTpupoBaH Ha 45 craguu Ha Bcex Tpex ¢onHax. Ilocme 45 craguu TpUPOCT YHCIEHHOCTH
MOMYJIAIMK MeTaHO()OpPOB MMeEeT OCOOEHHOCTH Ha pa3Hbix (onax. Ha OGemom um cepom ¢donax
YHCIEHHOCTh MeJIaHO(OPOB HE3HAYUTENBHO BO3pacTaeT M0 47 CcTaguMl M COXpaHSIETCS Ha OJHOM
ypoBHe a0 48-49 craguii, Ha dYepHOM (oOHE MPOAOKACT yBenuMuMBaThcs 10 48-49 cranuid.
YBenuueHnue uuciaa MenaHopopoB y JHMUMHOK, pa3BUBABLINXCA Ha OeloM (oHEe, TPOUCXOAUT TOJIBKO
3a cuer AudQepeHITnPOBOK, MUTO3bI OTCYTCTBYIOT. Ha cepom (¢oHE MpHUPOCT MUTMEHTHBIX KJIETOK
OCYIIIECTBIIICTCA Takke 3a cuer auddepeHnupoBok, ¢ 47 mo 48 craaum oTMedeHa ciadas
MUTOTHYECKAs aKTUBHOCTH. Ha depHOM (hoHE B MPHPOCT YHCICHHOCTH IMOMYJISAIMU MelaHO(OpOB
BHOCSAT BKJIaJ Kak Tu(dPpepeHIMPOBKH, TAK 1 MUTO3bI Ha 47-49 cTanusx.

[Tosy4yeHHble JaHHBIE TIO JWHAMUKE JIEPMAIbHBIX MeTaHO(OPOB MO3BOJSIOT BBIACIUTH JBA
Mepuo/ia Ha PAaHHUX CTAIUAX Pa3BUTHSA JTUYMHOK. [lepBbIil mepwon IIUTCS OKOJO TpexX IHEH, C
MOMEHTa BBUIYIUICHHS 1O 45 CTaauio, B 3TOT MEPHOJ MPOUCXOAST TOJBKO TuddepeHIMPOBKU
MenaHopopoB U3 MeaaHoOIacTOB. BTopol mepruoa IauTcs OKOJIO JecATH IHel, ¢ 47 mo 49 craawmro,
XapaKTepu3yeTcsl MOSBIEHUEM IEPBBIX MUTO30B. Pa3HuWIly B MHTEHCUBHOCTH IU(PPEpeHIIUPOBOK Y
JKUBOTHBIX Ha Pa3HBIX (POHAX MOXKHO OOBSICHUTH TEM, YTO (POHOBBIC PEAKIIUU MOSBIISIOTCS Y TUIUHOK
IIMOPIIEBON JIATYIIKH MPAKTHUECKH Cpa3y, TaK KakK riia3a JTUYUHOK MOJHOCTHI0 QYHKIIMOHUPYIOT yiKe
B TIEPBBIA JICHb IMOCIE BBUTyIUICHUS. [lonmydeHHBIE HaMH JaHHBIC BIEPBBIC IOKA3BIBAIOT, YTO
Moponoruueckas GpoHOBas peakiusi — yBEIMUYEHUE UYMCIa KIETOK — MPOSBISIETCS yXKe Ha BTOPOH
JICHb ITOCJIC BBUTYTUICHHUS JTMYUHOK X. laevis.

CraHoBJIeHHe IEPBUYHOIO IJIAHA CTPOECHUN aKTUHUM Nematostella vectensis B 3kCIepuMeHTAX
N0 JMCCOUMAIMH — pearperauuu YMOPUOHAIbHBIX KJIETOK
Ko3vipesa Anacmacun Onezosna
Mocxkosckuii cocyoapcmeennblil yuueepcumem umenu M.B.Jlomonocosa, buonocuveckuti paxyivmem,
kagheopa buonozuueckoti sgontoyuu, Mockea, Poccus
kozyrevaa@hotmail.com

OnToreHes OOBIYHO paccMaTpUBAETCA Kak IIOCIEA0BAaTENbHOCTh MOP(OreHe30B, KpaiiHe
KOHCEpPBAaTHBHBIX B TIpejiesiaX BUAA. B gaHHON paboTe 3KCIEePHUMEHTAIBHO IMOKAa3aHO, YTO MO3/JIHUE
Onmactynel aktuHuu Nematostella vectensis (Stephenson, 1935) cmocoOHbI kK (opMHEpOBaHUIO
MIEPBUYHBIX MOJMIIOB HA OCHOBE MOP(OTEHE30B, HE HCIOB3YIOIINXCS B HOPMAJIbHOM Pa3BUTHH.
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[To3nuue Gnactynsl (mo 40-150 mTyKk OJHOBpEMEHHO) OBLTM AMCCOLMUPOBAHBI HA KICTKH B
MOPCKOM BOJE, TUIIEHHOW MOHOB MAarHus U Kajius, a 3aTeM LEHTpU(PYTrupoBaHbl B TeueHue 30 MUHYT
co ckopocTb 0,8 060pOTOB B MUHYTY; MOJYUYHUBILIUECS arperaTsl pa3BUBAIMCh B HOPMAJIbHOW MOPCKOM
Bozie. Mopdosorusi u ylIbTpacTpyKTypa arperatoB ObUIM MCCIEI0BaHbl METOJaMH 3JIEKTPOHHOH U
CKaHUPYIOILIEH MUKPOCKOITHH.

Uepes 3-4 wdyaca mocne UEHTpU(YTUPOBAHMS arperarbl YIUIOTHSJIUCh W MPUHUMAIH
mapooOpasnyo (opmy. Ha sToi craguu HaOmonaduch HETUNUYHBIE A7 SMOpHoHOB Nematostella
BHYTPEHHS CTPYKTypa arperaToB M KieTouHas NoaBWKHOCTb. Yepe3 10-14 nueil mocie Havana
JKCIIepUMeHTa (POPMHUPOBAIUCH MEPBUYHbIE MOIUMBI. OHM ObUTH CITOCOOHBI K COKpAIICHUI0, 00Iaaanu
POTOBBIM OTBEPCTHEM, LIYNAIbLEBBIMU IOYKaMHU, ME3EHTEPAJbHOM CHCTEMOH U CTpeKaTeIbHbIMU
kieTkaMu. HopmanbHble monumnbl (HOpMHUPOBAIUCH JaXKe M3 arperaToB 3HAYUTEIHLHO MEHbILEro
pasmepa, YeM OOBIYHBIE ASMOPHOHBI. OKCIEPUMEHTHl, B KOTOPBIX HCIIOIb30BAUCH MEUCHBIC
SMOpUOHBI, MOKa3aJd, YTO OJMH arperar COCTOMT M3 KJIETOK HecKonbkux Omactyn. Ilpu
OJTHOBPEMEHHOW UCCOIMAIMA MEYEHBIX OpPaJbHBIX M HEMapKHUPOBAHHBIX a0OpaJbHBIX MOJIOBUHOK
SMOPUOHOB, KJIETKH C METKOW HUKOT/Ia HE 3aHMUMaJIi TI0JI0’KEHUE CTPOro B pOTOBOI 06s1acTH.

Arperatbl ()OpMHUPOBAUCH Ha OCHOBE KJETOK C pa3HbIMU T'€HOTUIAMHM U PA3HBIM HCXOJHBIM
noyiokeHueM B Onactyie. [lo-BUIMMOMy, CTaHOBJIEHHE MOJSPHOCTU B HAIIUX SKCIEPUMEHTax HE
SBJISVIOCH CIIEACTBUEM IPOCTOM COPTUPOBKM KIETOK. B Xone pas3BuTus arperara He HaOJr0JaIuCh
XapaKTepHble JJisi OHTOoreHe3a Nematostella vectensis cTaiui MHBarMHALMOHHOMN TacTpyJibl, MJIaHYJIbI
Y HBOJIIOTUBHOTO MeTamopdo3a. TeM He MeHee, B OONBIIMHCTBE clyyaeB, GOPMUPOBATUCH TIEPBUYHBIC
MOJIUIBL. DTO CBUAETENBCTBYET O TOM, YTO pasHble MOP(OTreHEeTHYECKHEe MyTH MOTYT MPUBOAUTH K
OJTHOM W TOM e Ae(UHUTUBHON CTAIUH.

Paboma svinonnena npu wacmuunoti noooepaicke epanma POOU Ne [2-04-01862-a.

Bo3neiicTBue MeJIaATOHMHA M 3PUTPONOITHHA HA KJIETKH KOKHU YeI0BeKa:
npoJaudepanus 1 anonTo3
Koceix Anacmacus Banepvesna
Mockoeckuii cocyoapcmeentulil yHugepcumem umenu M.B.Jlomonocosa, 6uonozauueckui paxynromem,
Mockea, Poccus
avkosyh@gmail.com

['opMOHBI BBINONIHAIOT MHOXECTBO Ba)XXHBIX M Pa3HOOOPa3HBIX (QYHKIHMI B OpraHu3Me.
MenaTOHUH UCHONB3YETCsl B MEIUIMHE JIJIsl HOPpMaTU3allii CHA, 3aMeJIJICHUsI MPOLIECCOB CTApEHUs,
MIPU CO3JIaHUM CPEACTB ISl yXOJa 3a KOKel. DPUTPONOITHH MPUMEHSIETCS MPH JICYCHUH Pa3INYHbIX
BUJIOB aHEMHH, OHKOJIOTMUYECKUX 3a00JIeBaHUI, paH, 0KOTOB, TPAHCIUIAHTAIMU OPTaHOB U TKAHEH.
OpaHako A0 CHX MOpP CYIIECTBYET MHOKECTBO IMPOTUBOPEUUBBIX JAHHBIX MO BIMSHUIO 3TUX TOPMOHOB
Ha KJIETKH.

Jlns uccremoBaHMs BIMSHUS MENATOHWHA W OPHUTPOIMOATHHA Ha Mpoirdepanuio KIETOK
(¢pubpobractoB u kepaTuHOUUTOB) ObLT IpoBeaeH MTT-TecT. B cBsi3u ¢ MONy4eHHBIMH pe3yIbTaTaMu
MIPOBEPWIIM BIMSHUE MEJIATOHWHA Ha CKOPOCTh MUTPAIMU KEPATHHOIMTOB B PaHy, IyTEM yIAJICHUS
4acTH MOHOCJOSA. AHTHAMNONTOTHYECKOE JIEHCTBME TOPMOHOB HCCIEAOBAaIM C IMOMOIIBI0 METoja
TUNEL.

bouto oOHapykeHO, 4YTO JuIMTeNbHas MHKYOanusi KepaTHHOUUTOB H  (PubpodracToB ¢
MeJIaToHUHOM B KoHUeHTpauusax 100sM, 10sM, 1HM npuBOOUT K NOJABICHMIO MUTpPALUU U
npoaudepauuu. [Ipu BozneiictBuu Menee 30 MUHYT MENIaTOHUH HE BJIMSET Ha Mpoiaudepannio o0oux
THUIOB KJIETOK, @ TaK)Ke HE MPOSBISAET KAKUX-IUOO aHTHAMONTOTUYECKHX CBOWCTB. Ilpu anmurenpHOM
WHKYOalluu KepaTUHONMTOB M (HuOpoOIACTOB € SPUTPONOITHHOM B KOHIEHTpamuu SOHT/MII
yBEIUYMBaeTCs Mpoudepanus 1 CHUKAETCS YUCIIO allONTOTUYECKUX KIIETOK.

Takum oOpa3oM, UCClIEJOBaHHbIE KOHILIGHTpPAllMM MeEJAaTOHMHAa WHTUOUPYIOT pOCT U
npoiaudepanno KIETOK KOXKH. B IUTepaTypHBIX HMCTOYHMKAX YKa3bIBAJIOCh CTUMYIUpPYIOIIEE U
uHruOupyouee neiicTBue MenaTtoHnHa. Takoe JABOWCTBEHHOE MOBEIEHUE FOPMOHA MOXKET SBISATHCS
CIIEJICTBUEM HAIUYMS JBYX THUIIOB PELENITOPOB: MEMOpPAHHBIX M SJACPHBIX, YTO MOXKET MO3BOJUTH
OJTHOM MOJIEKYJIE 3aITyCKaTh MPOTHBOIIOIOKHBIE PEAKIINU B PAa3HBIX THIIAX KIIETOK.
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apI/ITpOHOBTI/IH MMPOsABJIACT AHTUAIIONITOTUYCCKHUC CBOICTBA H CTUMYJIUPYCT Hponmpepaumo
KJICTOK KOXH, IIO3TOMY BO3MOXXHO €ro HCIIOJIb30BAHHEC IIPH JICUCHUHU pPaH HE TOJIBKO B KAa4YCCTBEC
MMPOTUBOBOCHAIMUTCIIBHOI'O ar¢HTa, HO U KaK CTUMYJIATOpA pCre¢HCpaIlvu.

Pa3HokavyecTBEHHOCTHh NPU3HAKOB 3MOPHOHOB HeibMbI Stenodus leucichthys nelma
(Salmoniformes: Coregonidae) npu HHKYOAUMH MKPBHI C PA3THYHOH 0CBEIIEHHOCTHIO
JTromuxoe Anamonuiit Anamonveguu

T'ocyoapcmeennulil HayyHO-UCCIe008AMENbCKULL UHCIMUMYM 03€PHO20 U PEYHO20 PbLOHO20 X035UCmEd,
Poccus, Cankm-Ilemepoype
tokmo@mail.ru

OnHOM W3 MPHUYMH, BIMSIONMX HA PAa3HOKAUYECTBEHHOCTb IMPU3HAKOB B 3MOpHOreHe3e phIo,
HapaBHe C (PU3HOJOTHYECKUM COCTOSIHUEM MPOM3BOAMTENECH M MX T€HETUYECKOW OCHOBOM, SBIISETCS
BO37elicTBUE BHEIIHUX (hakTopoB cpeabl. Hapsay ¢ Ttemmeparypoii, Haubosnee 3HaYMMbIM (aKTOpPOM
BBICTYIIAET CBET.

C nenpio M3yyuTh BIMSHUE OCBEIICHHOCTH Ha M3MEHUMBOCTH IMPHU3HAKOB B 3MOPHOHAIHLHOM
pa3BUTUU HEIBMEI - Stenodus leucichthys nelma (Pallas, 1773), ee ukpy WHKyOHpOBaIu B YCIOBHUAX
pPBIOOBOIHOTO 33aBOAA B PA3JIMUHBIX CBETOBBIX PpEXHMMaX: C HCKYCCTBEHHOH OCBEIIEHHOCTBIO
(KOHTpPOJIb) M B 3aTEMHEHHON YacTW WHKyOallMoHHOro mexa (omelT). Pa3Huia B cuie CBETOBOTO
BO3JICHCTBUS C HOSOPs 10 eBpalib B CpeIHEM cOcTaBisia 9Nk, B MapTe U amnpene - 150nk. OcranbHbie
YCIIOBHSI UHKYOAIIuK ObLTH OIMHAKOBBIMH.

Ha nauanpHbIX 3Tanax sMOproreHesa UKpa B IByX rpymnmnax pa3BuBaiach CHHXpoHHO. Crycts 17
CyT. C Hayaja WMHKyOaluu HaOJIOJAIMCh Pa3INuusi B KOJMYECTBEHHBIX MpPU3HAKAX: 3MOpPUOHBI B
KOHTpOJIC UMeJI B cpeaHeM Ha 1 MuoTom Oosnbie, yeM B omnbiTe (40 1 39, COOTBETCTBEHHO), a K 41
CyT. pa3HUIla yYBeIWYmIach 10 3 MuotoMoB (63 u 60, coorBeTcTBeHHO). K 48 cyT. 3apoabimm ObuLTH
MOJIHOCTBIO Cc(hOpMHpPOBAHBI M KOJMYECTBO CETMEHTOB Tejla B IMOCIENyIoIleM He u3MeHsuiock. Ha
CTaJUH BBUTYIUICHHS CpeJHEe KOJINIECTBO MUOTOMOB y CBOOOIHBIX SMOPHOHOB B KOHTPOJIE PAaBHSIIOCH
65,50+0,27 (M£m), B onbiTe 66,344+0,25 (M*m).

Jnuna Tena 3apossieii (71) Ha BceM MPOTSHKEHUM MHKYOAuu Obula BBIIIE B KOHTPOJIE M IIPU
BbUTyIUIEHUH cocTaBuia 12,89+0,06 (M+m) mm, a B onbiTe 12,7440,06 (M+m) mm. Paznuuus mexay
CpPeIHMMH MMOKa3aTeIsIMH JJIMHBI U KOJMYECTBOM MHOTOMOB B JBYX TpYIax JOCTOBEPHHI (MpHU p <
0,05). CymiecTBeHHBIX pa3IMuMidi B Macce€ YCTAHOBJIEHO HE OBUIO: OJHOJHEBHBIC MOCTIMOPHOHBI B
KOHTpOJIE U B ombITe uMenu maccy 8,73+0,13 (M+m) mr u 8,67+0,12 (M+m) M, COOTBETCTBEHHO.

Havano nurmenranuu ria3, Tena, KeJITOYHOTO MEUIKa M OKpalluBaHuEe (OPMEHHBIX IEMEHTOB
KpPOBHM SMOpPHOHOB HACTYTIAJH paHbllle B KOHTPOJe. BEDKHBaeMOCTh 3apOAbIIIei B ONMBITHBIX TPyMIax
10 UTOraM MHKYOaIlMK He OTJINYaach.

Takum  o6pasoM, pgaxe HeOonblIas pa3HULA B  OCBEUICHHOCTH  CKa3blBaeTcsd Ha
Pa3HOKAYECTBEHHOCTH MEPHUCTHUYECKUX NPU3HAKOB YK€ Ha CcTaguu o(opMIEHHOro 3MOpHOHA,
BBIPXKasICh B KOJIMYECTBEHHOM PA3JIMYUU CETMEHTOB TeJa 3apO/bIIIEH B ONBITHBIX TPYIIIaX.

Posab TMpEOUAHBIX TOPMOHOB B PAHHEM KPAaHUOTeHe3e UCIIAHCKOr0 TPUTOHA, Pleurodeles waltl
(Urodela, Salamandridae)
Mepkynosa Kcenua Muxaiinoena
Hucmumym npobaem sxonocuu u 36ontoyuu umenu A.H. Cesepyosa PAH, Mocksa, Poccus
merkulova-kseniya@rambler.ru

Tupeounupie ropmonsl (TI') wurparoT BakHy!0 pojib B pa3BUTUM cKejeTa aM@uOuil.
TpaauLIMOHHO CUYUTAETCs, YTO BCE KpaHUAIbHbIE OKOCTEHEHMS] B CBOEM pa3BUTHM 3aBUcCAT oT TT.
Onnako HeusBecTHa poib TI' B perynsiuuu paHHEro KpaHHOTeHEe3a, B T€UEHHE KOTOPOTO IMOSBIISIETCS
Oosbllasg 4acTh KOCTEM dYeperna XBOCTAaThiX ampubOuii. Y amuOuil Ha paHHHX CTagusX pa3BUTHUS
IIUTOBUIHAS Kelle3a HeQYHKIHMOHAIbHA W He mpoayuupyer TI, omHako Hanuume y SMOpPHOHOB
amuOHil MAaTEpUHCKOTO TUPEOUAHOTO ropMoHa U TI'-perenTopoB yka3piBaeT Ha BO3MOXHOE y4acThe
TI' B perynsauuu paHHEero oHroreHesa. [ns uccnegoBanuss ponu TIT B paHHEM KpaHUOTEHE3E
UCKYCCTBEHHO H3MeHsuin ypoBeHb TI' B mmasme kpoBu (moBbimasi 3k3oreHHbIM TT). Ilockonbky
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OoJbllass 4acTh KOCTeH (opMUpyeTCs BCKOpE MOCHEe BBIXOJA JMYMHOK M3 HKPBI, BO3MOXKHO, YTO
9K30TCHHBI TOPMOH MOXET HE YCIeTh OKa3aTh Ha HUX Kakoe-muOo BiusHue. [ yBeaumdeHws
MPOAOJDKUATENIBHOCTU BO3AeCTBUS TI' Ha OKOCTEHEHMS HAYaJbHBIX CTAJAUM Pa3BUTHS OHTOTECHE3 U
KpPaHUOTE€HE3 HCIAHCKOTO TPUTOHA 3aMEUISiM  TOHWKEHHUEM TeMIEepaTypbl COACPKAHUSA C
akcno3uiert Beicokor gozour TI (10 m 50 mr/mun). Jlns wckmroueHus/ocnabieHnus BO3ICHCTBHS
MATEPUHCKOT0 TOPMOHA HA OKOCTEHEHHUSI PAaHHUX CTAIMI HA JIMYMHOK BO3JEHCTBOBAIM aMHOJIAPOHOM,
KOTOpBIN CBsA3bIBaeT peuentopsl TI', He «aomyckas» K HUM 3HAOTeHHbIM TI'. Bpulo BBIABIEHO, YTO
BO3JEHCTBUE 3K30reHHOro TI' He BIMSUIO HAa BpeMsl MOSIBJIEHUS OKOCTEHEHUW paHHE-TMYMHOYHBIX
craguid. [lpu copepkaHUM JTUYMHOK B YCIOBHSX MOHUKEHHOW TEMIIEpAaTyphl PE3KO 3aMeIsUIOCh
SMOpPUOHAIILHOE ¥ JIMYMHOYHOE Pa3BHTHE, OJHAKO BCE OKOCTCHEHHS PaHHE-TMYUHOYHOTO TIepHOojIa
BO3HUKAIM NPAKTHUYECKH Ha TeX K€ CTaAusX M B TOM JK€ IMOCIEI0BATCIIBHOCTH, YTO W TIPHU
HOPMaJIbHOM Pa3BUTUHU JUYUHOK. [Ipu pa3sBUTHM TUYMHOK B PaCTBOPE aMUOAApOHA BpEMS MOSIBJICHHUS
U CTaJUM, HA KOTOPBIX MOSBISIUCh OKOCTEHEHHS] PAHHE-IMYMHOYHOTO TMEPUOJAa pa3BUTHS, HE
W3MEHSUIUCh IO CPAaBHEHHMIO C HOPMOM, HO 3aJEP>KUBAJIOCH IIOSBICHUE OKOCTEHEHUH CpEeaHE- U
MO3JHE-TUYNHOYHOTO TepuoaoB. Takum obpasom, y P. waltl un mnosbiieHue ypoHs TI' mpu
BO3JEUCTBUM J3K30reHHbIM TI', HM CcHmKeHue udyBcTBUTENbHOCTH K TI' mpu BO3meucTBuu
aMHUOJapOHOM HE CKa3bIBAJIMCh HA BPEMEHHU (CTaauu) W TOPSAKE TMOSBICHUS OKOCTCHCHHWH paHHe-
JTUYMHOYHOTO Teproja pa3BuTHs. COOTBETCTBEHHO, MOXKHO 3aKIIOYUTh, YTO Y XBOCTAThIX amMpuOMii
paHHUE OKOCTEHEHMS 4Yepena, B OTJIMYUE OT OKOCTEHEHUH CpeAdHe- U MO3/IHEe-TMYMHOYHOTO MEepHo/Ia,
HE 3aBUCAT OT ypoBHs TT.

ITosryuyeHne Moes I HAC/IeACTBEHHOT0 THNOTAIAMHYECKOr0 HECAXapHOro 1uadeTa Ha OCHOBe
IUIIOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK KpbIC JIUHUU Brattleboro
123

. 1234
Hemyopuuiit Apmem Anexkcanoposuu ", Cmeknenesa Anacmacusa Eezenvesna -,

Bacvkosa Egzenua Andpeesna 123

1Hhtcmi,mqym yumonozauu u cenemuxu CO PAH, 2Hoeocu6up07<uit HAYYHO-UCCNIe008AMENbCKULL
uHCMUMYm namonozuu kpogoobpawenus umenu akademuxa E.H. Mewankuna, > Uncmumym
xumuueckoii Guonozuu u gpyndamenmanvroti meouyunv, CO PAH, *Hayuonanshuiii
uccnedosamenvckuil Hosocubupcxuii 2cocyoapcmeenHulil yHugepcumen,
Hoesocubupck, Poccus
asahiro2@ymail.com

B Tedyenue mnocineaHEro NECATWIETUS AaKTUBHO pPa3BUBAIOTCS TEXHOJOTHMM TONY4YEHHUS U
KyJIbTUBHUPOBAaHUS CTBOJOBBIX KJIETOK, BO3MOXKHBIM IIPUMEHEHMEM KOTOPBIX CTaja KIJIETOYHAas
tepanud. OAHMM W3  HAOpaBlIEHUM  MCCIENOBAHUN  SIBISETCA  BBEIEHUE B  OpraHU3M
HKCHEPUMEHTAIBHOTO 00BEKTA CTBOJIOBBIX KJIETOK Ul M3Y4YEHUsI BO3MOXKHOCTU pereHepaliy TKaHeu.
OcHoBHO# po0IEeMOi TaHHOTO TOJX0/1a SBJISIETCS HEBO3MOXKHOCTD MIPOCIIEANTD AAJbHEHUIIYIO CY 60y
BBEJICHHBIX KJIETOK, UX paclpeiielieHue B OpraHu3Me, a TaKkKe UX KU3HECNOoCcOOHOCTh. MIMEHHO 3TuM
o0ycnaBiuBaeTcss HEOOXOAMMOCTb IOJYYCHMs aJeKBaTHBIX MoJeneld i  OMOMEIUIIMHCKUX
HCCIEA0BAaHUM TKAHEBOM TPAHCIUIAHTAlMM, TE€HHOM M  KJIETOYHOM Tepanuu. I[lomydyenue
IUTIOPUIIOTEHTHBIX KJIETOK KpbIC JIMHUM Brattleboro, Hecymnx MyTallMi0O T€Ha Ba3OINPECCHHA,
MI03BOJISIET MPOBOJIUThH MCCIIEA0BAHUS PAa3BUTHSI HACJIECTBEHHOIO HECAXapHOI'o 1UadeTa, a TaKkKe ero
KOPPEKLHH ¢ UCTIOIb30BAaHUEM AyTOJOTMYHOIO KJIETOYHOIO MaTepHala.

B nanHOli pa®oTe ObUIM NMOTy4YeHBl SMOPUOHAIBHBIE W WHAYLUPOBAHHBIE IIIOPUIIOTEHTHHIE
kietkun (OCK u UIICK) xpwic muaum Brattleboro. VIICK Obumn momydeHbl U3 SMOPHOHAIBHBIX
¢ubpo6IIacTOB MyTeM CBEPXIKCHPECCHH TPAHCKPUIIMOHHBIX (akTopoB Oct4, Sox2, KiIf4 u c-Myc c
WCIIOTh30BAaHUEM JOKCHUITMKINH-YTIPABISIEMON JTCHTUBUPYCHON KOHCTpyKIuH. DCK OBLIM MOTydeHbI
U3 BHYTpEHHEH KJIeTOYHOH Macchl ASMOpPHOHOB Ha cTaauu OnacTouucTsl. bbuta mpoBeaeHa
MOJIEKYJISIPHO- M HTUTOTCHETUYECKAsl XapaKTEPUCTHKA IOIYyYEHHOIO MaTepHara.

[TonmyueHnsle B TaHHON padoTe IUTIOPUIIOTEHTHBIE KJIETKU B JajbHENIIeM Oy1yT MCIOJIb30BaHbI
B OMOMENMUIMHCKUX HCCIEIOBAHMSIX MPUMEHEHHMs] KJIETOYHOM Tepamuu JUIsl  KOPPEKLUUHU
HACJIe/ICTBEHHBIX 3a00JIeBaHUN B KadyeCcTBE MOJEIM TUIOTAIAMHUYECKOr0 HecaxapHoro auabera.
JlanHast MoJienb MO3BOJIAET OLUEHUTh F(P(HEKTUBHOCTh KOPPEKIMH MYTAHTHOTO (DEHOTHMA KMBOTHBIX
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KaK C IIOMOIIbIO MOJIEKYJISIPHO-TEHETUUECKUX METOJO0B (OLEHKA YPOBHS JKCIIPECCHM Ba3ONPECCHHA),
Tak U (pU3MOJOTrHUECKHUX MapaMeTpoB (IUype3, ypoBeHb peabcopOuuu BoJsl moukamu). bonee toro, ¢
MIOMOIIBIO COBPEMEHHBIX MeTo10B Buzyanuzaiuu (MPT, SIMP u mpou.), a Takke myTeM BBEACHUS B
TE€HOM PENOPTEPHBIX T€HOB, BOZMOXKHO M3YyUUTh PACIPEEICHHE B TKAHAX HCCIEAYEMOro KHBOTHOIO
UCMOJb3YEMBIX NPU KIETOYHOH Tepamuu CTBOJIOBBIX KJIETOK, YTOOBI OMpPEAETUTh MX MOTEHIHAT B
pereHepaTuBHON MEAMIIMHE U TPAHCIUIAHTOJIOTHH.

Hapymenue ¢popMupoBaHusi 31JIMICOMTHOTO TeJIa U 3PUTEbHBIX /10J1ei T0JIOBHOT0 HEPBHOT'0
TaHTJIHUS MPUBOIUT K M3MEHEHHI0 OPAYHOI0 NOBeIeHUsl Y MYTAHTHBIX caMuoB D. melanogaster,
Hecyuux amiens sbr'’ B rereposnrore
Huxynuna Anna Onezogéna
Canxm-Ilemepoypeckuii cocyoapcmeennuiii ynusepcumem, Cankm-Ilemepoype, Poccus
anna.o.nikulina@gmail.com

[IpaBuwibHOE POpMHUpPOBAHUE HEPBHBIX IIEHTPOB — 3aJIOT pabOTOCTIOCOOHOCTH T'OJIOBHOT'O MO3Ta.
Heiiporenes, kak M Bce Mpolecchl Pa3BUTHUS, KOHTPOJIUPYETCSI MHOTMMHU TeHamMu. Mbl BIEpBbIC
MoKasalii, 4YTo B (HOPMUPOBAHHUHU OIPECIICHHBIX HEPBHBIX LIEHTPOB 0COOYIO poiib urpaet 6emok SBR
(Dm NXF1) — ynuBepcanbnbiii dkcnioprep MPHK w3 snmpa B muTomiasmy KieTkd. Y MYyTaHTOB,
HECYIIMX pEIECCHBHBIA JeTanbHbI amiens sbr'° B TeTepo3Wrote, HApylIeHa CTPYKTypa
AJUTUTICOUTHOTO TeNla W 3PUTENbHBIX J0JIed TOJIOBHOTO HEPBHOIO TaHIJIMs, KPOME TOTO0, OHU He
OCTaBIISIIOT MOTOMCTBA. PaHee OBLIO MOKa3aHO, YTO Y MYyTaHTHBIX CaMIIOB U3MEHEH s/ MapaMeTpoOB
OpayHOil TIECHHU.

Jlyis onieHKn OpayHON aKTHMBHOCTH CaMIIOB MBI HCIIONIB30BalM MHACKC yxaxkuBanus (MY). 1Y
paBeH MPOICHTHOMY OTHOIIECHHUIO BPEMEHH, 3aHATOMY YXaXKMBaHHUEM, KO BPEMEHU HaOIIOICHUS
(cranmaptHO - 10 MHHYT MOCIIe CCa’KMBaHUS JACBCTBEHHOW CaMKU C caMmiioMm). J{is KOHTpoms Obuin
B3SIThI CaMIlbl TUKOro Tumna (nuHust Oregon-R).

BonbmnHCTBO caMIIOB TUKOTO TUIA KOMYJIUPYET C CAMKaMHU B TEUEHHE MEPBbIX 15 MUHYT mocie
CCaXUBaHUA C caMKaMu AuKOro tuma. MYy Takux camioB (s HaOmoaeHus B TeueHue 10 MuUHYT
Moclie ccakuBaHMs) cocTaBisieT 76%. MyTaHTHBIE caMiibl (JJIs1 KPaTKOCTH — sbr'?), B orTamume ot
CaMIIOB JMKOTO THIMAa, KAK MUHHUMYM, B TeueHHE NepBbIX 30 MUHYT MOCJIE CCaXKUBAHUS BOOOIIE HE
YXaXKHUBAIOT 3a caMkamu. Takum oGpasom, MY, camuoB sbr'> pasen 0, pasimums IOCTOBEPHBI
(p<0.05). M3mepeHusi MPOBOIWIM CIYCTs HE MEHee 5 JHeW Tocje HapKOTH3aluu SQUpPOM s
pa3/iesieHns caMIlOB U CaMOK.

BBISBICHHBIC OTIMYHMS B HHTEHCHBHOCTH YX@XHBAHUS y CAMIOB sbr'° H CAMIIOB JUKOTO THIIA
COTJIACYIOTCA C OCOOEHHOCTSMHU CTPOEHHS T'OJIOBHOIO HEPBHOTO TaHINIMS MYTaHTHBIX camioB. Kak
W3BECTHO, AJUTUTICOUTHOE TEJO SBISETCS OJHUM M3 BRXKHEUITNX KOHTPOJUICPOB OpPauyHOTO MOBEACHUS,
a 3pEHHE WTPAeT HEMAJIOBAXXHYIO POJIb JJIsi YCIENTHOTO MPECIICIOBaHUS CaMKH BO BpEMs pUTyasa
yxaxuBaHus. [lo-BuauMomy, Ae(eKkThl CTPYKTYpPhl JJUTUIICOUTHOTO Tela W 3PUTEIbHBIX JOJIeH
HEPBHOTO TAHTIMS Y CAMIOB sbr'’ IPHBOAAT K HAPYILICHHIO PaGOThI 3TUX HEPBHBIX LICHTPOB, UTO
MIPOSIBIISICTCS] B HAPYIIEHUH OPAYHOTO TOBEJIEHUS Y TAKUX CAMIIOB.

Paboma noooepoicana epanmamu PODPH 09-04-00697-a u HIII-6455.2010.4.

JKTONUYECKAS] TPAHCIJIAHTALIUSA KAK MO/e]b 1Jisl H3y4eHHsI MOP(OreHeTHYECKOro NOTeHINAIa
kieTok Ceprosn
Ilagniouenkosa Ceemnana Muxaiinoena
Mocxkosckuii cocyoapcmeennblil yuueepcumem umenu M.B.Jlomonocosa, buonoeuueckuii ghaxyiomem,
Mockea, Poccus
smilesweta@yandex.ru

B pa3zBuTuu u nogjiepxaHuu criepMaTOreHes3a y MISKOMUTAIOIINX KIIF0UeBasi POJib MIPUHAIICKUAT
comatuueckuM kieTkam Ceprosm (KC). VcranoBnennslid okosio 20 et Hazax ¢GakT mepexoja dTUX
BbICOKOTU((HEePCHIIMPOBAHHBIX KJICTOK K Tpoiudepanud B OTBET HA BO3JCUCTBHUS, HapYyIIAIOIIHAC
CIiepMaToreHe3, OTKPbUI HOBOE HAaNpaBieHHE B M3YYEHHMH HX OHOJOrMH. 3aZaya HACTOAIIETO
WCCIICIOBAHMS — OTPEICNIUTS, sBisieTcs u nponudepamnus KC 00s3aTeIbHBIM yCIIOBUEM MTPOSIBIICHUS
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UX MOP(OreHeTHUeCKOoro MOoTeHHuana. B  3THX 1ensX UCHONb30BaH METOJ HIKTONUYECKOH
TpaHCIIaHTALUU.

Cammnam wmbimedd nuauu  CS57BL/6 mon  kamcyny NOYKH  TPAaHCIUIAHTHPOBAIM  KYyCOYKH
CEMEHHMKA, OTAEJbHBbIC KaHAJbLbl WU CYCIEH3MIO KJIETOK, B3SThIE OT MHTAKTHBIX MBIIIEH U OT
KHUBOTHBIX IOCJIE BO3JCHCTBUH, akTHBHpYIOUMX mnpoiudepanuio KC (BBeneHHe MyTareHa AWIUHA,
KpUIITOPXU3M, KYJbTUBUPOBAHNUE).

Yepes 4 Hen mociie TpaHCIUIAHTALUU KyCOYKOB CEMEHHUKOB WIN OTIAEIbHBIX KaHAJIbLEB 3—CYT
MBIIIAT, B TPAHCIUIAHTaTaX pa3BUTHE IIOJOBBIX KIETOK JOXOAWIO A0 CTaguu CIEpPMATOLUTOB [
MOpsAJIKA, XapaKTEpPHOM [UIsl CHEPMATOr€HHOTO Ipoliecca Ha JaHHOM craguu oHToreHesa. [locie
TPAHCIUIAHTALIMU CYCIICH3HH KJIETOK MBIIIAT, IPOUCXOIAMIO HOBOOOPa30BaHNE CEMEHHBIX KaHAbLEB,
conepxkanx KC u criepMaToroHuanbHbIE KIETKH.

UYepes 4 Hep nocie TPaHCIUIAHTALMU KyCOUYKOB CEMEHHUKOB MJIM OTJEJIbHBIX KaHAJIbLEB 3-4 Mec
MBIIICH B TPAHCIUIAHTATaX COXPAHSJIUCh CEMEHHBIE KaHAJBIIBI, coqepkamue Tonbko KC Ha 6a3anbHOM
MeMmOpane, oaHako yepe3 8 Hen Bce KC mepemernanuch B MpOCBET KaHaublieB. Yepe3 4 Hen mocie
tpancmwianTanuu KC, KyJbTUBUPOBAaHHBIX in Vitro B TeueHue 14 nHel, mpoucxoauino oOpa3oBaHUE
KaHaJIbLENOJOOHBIX CTPYKTYp, MopdoreHe3 KOTOpBIX Jajiee HE pa3BUBajiCi, HO uepe3 8 Hex
MIPU3HAKOB UX Pe30pOIMH HE ObLIO.

UYepesz 4 Hen nocne TpaHCIUIAHTALMM KaHAJIBLEB WM KyCOYKOB CEMEHHMKOB ITOJIOBO3PEJIBIX
KUBOTHBIX, KOTOPHIM 3a 14 CyT /10 3TOro ObUT BHYTPHUOPIOUIMHHO BBEJEH JUMMH, B TPaHCIUIAHTaTaX
o0OHapy KUBAJINCh CeMEeHHbIe KaHalblbl, conepkamue KC. Yepes 8 u 12 Hen coXpaHHOCTh KaHAJIbIIEB
u KC B Hux ocraBanach npexxuei. [Ipu ucnonb3oBaHMM CEMEHHUKOB OT MBIIIEH ¢ UHIYLIMPOBAHHBIM
KPUITOPXHU3MOM (45 CyT), ObLIM NOTYUYEHbI aHATIOTUYHbIE PE3YJIbTATHI.

Takum o00pa3zom, NHOJyuYeHHBbIE pe3ysbTaThl IOKa3blBalOT, 4To akTtuBauusg KC Kk neneHuro
ABJISICTCS yCIOBHEM HEOOXOIMMBIM Ul Pa3BUTHUS, pereHepaliy U MOAJEpKAHUs CIIEPMATOreHHOIo
nporecca 1 MO3BOJSIOT MPEANONI0KHUTh, YTO BBIPAKEHHOCTh MopdoreHeTnueckoro norenmuana KC
3aBUCUT OT YPOBHS UX NPOIH(epaTUBHON aKTHUBHOCTH.

CpaBHHUTE/IbHBIN aHATHU3 MOP(OreHe3a BOJTOCAHBIX (POJLUIUKYJIOB Y MbIIICH JIUHUHN
C57BIl6 n myTanTOB we/we wal/wal
Punna Anexcanopa Jleonuoosna
Huemumym 6uonocuu pazsumus umenu H.K. Konvyosa PAH, Mockea, Poccus
rippa86@yandex.ru

Mopdorene3 BomocsHbix (omumkynoB (B®) wHuUIMUpyeTcs B pe3yibTaTe PEIUIPOKHBIX
B3aUMOJICHCTBHI 3>MOPHOHANIBLHOTO SNUAepMHUca W mojajexamieid naepmbl. HadanbHoil craameit
oOpazoBanust B® sBnsercs mnosspuzanus 3MUIEPMAIbHBIX IUIAKOJ W KOHJIEHCALUS J€PMaJIbHBIX
kietok. Jlanee 3auaroxk BD uHBarmHHpyeT B JAepMy, OKpY’KaeT KOHACHCAT AepMajbHBIX KIETOK U
anourupyer. [ImoTHO ymakoBaHHbIE (UOPOOIACTEI B cocTaBe ITyKOBHUIIBI B® yxke Ha3bIBAIOTCS
JIepMaJIbHOM ManUJIION.

Nzyuus mopdorene3 BD meimeii muauu C57Bl6 B acniekte skcnpeccuu OSIKOB BHEKICTOYHOTO
MaTpHUKCa M PELENTOpOB K HHUM, Mbl MPOBEIM aHAJIOTMYHOE HCCIEJOBAHHE Ha MyTaHTaxX we/we
wal/wal ¢ pasBuBaromieiics ToTanpHOW anomneuueil, nenerepanueid B u runeprpodueil caibHBIX
xkene3. Hamu Obuin 0OHApyXEeHBI CIIEAyIONIME aHOMAIUK B pa3BUTUH BD y MyTaHTOB. Y JKMBOTHBIX
Ha 12 7eHb NOCTHATAJIBHOTO Pa3BUTHS HAOIOJAIU OTCYTCTBHE BUOPUCC U OCTEBBIX BOJIOC B IIEPCTHOM
nokpoBe. Ha 18.5 cyTku sMOpHOHANIBHOTO pa3BUTHS KOJIMYECTBO 3akiaapiBarommxcs BdD Obuio
3HAYUTEIBHO MEHbIIE, YeM Yy JAUKOro THMa. B 5MOpHOHANbHOM SNUIEPMHUCE Y MYTAHTOB OBLIH
OoOHapyXeHbl 30Hbl YBEJIUYEHHS YnCiIa Madogu(depeHINPOBAHHBIX KEPAaTUHOLUTOB 0€3 MUTpalluu B
nepMy. B Mectax aHOManbHOTO pa3BUTHs HAOMIOAANOCH yTOMIIeHHEe 6a3anbHoll MmemOpanbl. Takxke B
KyJbTypaX HEpBUYHBIX 3MOPHOHAIbHBIX KEPATUHOLUTOB ObUIM BBISIBJICHBI aHOMAJIUU B IKCIPECCUU
unterpuHoB olfl u olP5. B keparunomurax aukoro tuma 1 HHTErpUHBI SKCIPECCUPYIOTCS IO
nepudepun KIETOK B 30HAX MEKKJIETOYHBIX COCIUHEHM, a B KEPAaTUHOLUTAX MYTAHTOB 3KCIPECCHUS
1 mHTErpMHOB B 3THX 30HaX Oblia ci1abo BbIpaKeHHOW. B KynbType KepaTHHOIMTOB MYTaHTHBIX
sMOpuoHOB HabOmromanace auddysHas skcrapeccuss ovp3 u ovpS5 WHTETPUHOB, PEHENTOPOB K
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BUTPOHEKTUHY U OCTEOMOHTHHY, B IIUTOIUIa3ME KJIETOK B OTIMYHE OT IKCIPECCHH MO Tepudepuun
KJIETOK y IMKOIO THIA.

Takum obOpazom, Mopdororuueckasl KapThHa Pa3BUBAIOIICIHCS aloNeuu U aerenepanuu BO B
MOCTHATAIFHOM Pa3BUTHUHU y B3POCIBIX 0COOCH SIBISETCS CIEACTBHEM aHOMalIbHOW 3akianku BD B
smOpuorenese. [lomydeHHble pe3ynbTaThl MO3BOJSIOT MPOABUHYTHCS B TOHMMAaHUU MEXaHHU3MOB
aJONEUMH Y MIIEKOITUTAKIIMX U MOATOTABIMBAIOT OYBY JUISl JAJIbHEUILIErO HAMPABIEHHOIO U3YUYEHHUS
ATOU MPOOJIEMBI.

Baunsinue ycji0BHil KyJIbTHBMPOBAHNS HA NIEPBUYHYIO KYJIbTYPY AepMAaJbHBIX (puOpod1acToB
Tpycosa Huna Anexcandpoena’, Illemepcen Enena Bnaoumuposna’,
T'opxyn Anacmacus Anexceesna', Kowenesa Hacmacwvs Bnaoumupoena'
' @By HUH O6weii namonozuu u namocghuzuonocuu PAMH, ? Buonoauyeckuii gaxynemem
Mockosckoeo 2ocyoapcmeentozo yrusepcumema umenu M.B.Jlomonocoea, Mockea, Poccus
innatrusova@gmail.com

CoenuHutenbHass TKaHb, OCHOBHBIMHM  KIETOYHBIMH DJIEMEHTAMU KOTOPOH  SIBISIFOTCS
¢ubpobiIacThl, UTPAeT BaXKHYIO POJIb B OHTOT€HETHYECKHX U PEreHEpallMOHHBIX IpoIeccaXx. AKTUBHO
y4acTBYS B TMOJJICpKAaHUW TOoMeocTa3a TKaHH, (puOpobiacTel criocoOHBI 3(PGEKTUBHO CO3/1aBaTh
yCIIOBUS JJIs Tpoiudepaliii U MUTPAIMKA JPYTHX TUIIOB KJIETOK. B mocnenHue roasl CTpeMHTEIBHO
YBEIMYWIOCH KOJIMYECTBO PabOT, MOCBSAIMICHHBIX IUIACTHYHOCTH (uOpOOIACTOB B KyJNbTYpE W HX
B3aMMOCBSI3U C ME3CHXMMHBIMH CTBOJIOBBIMHM KJIeTKamu. l[enpro Hamiero HuCCieqoBaHus CTajo
W3y4YeHHE BIUSHUS Pa3HbIX YCIOBUM KyJIbTUBUPOBAHMSI Ha CBOICTBa JepMalibHBIX (uOpoOIacToB
YeJI0BEKA.

®ubpobiacTel BBIACISUIA W3 JIEPMbl  OMONTATOB KOXH, MOJYYEHHBIX IPH IUIACTUYCCKHX
onepauusix ¢ JA0OPOBOJBHOTO COTJIacHs JOHOPOB, MO CTaHIAPTHOW METOIHMKE C HCIOJIb30BAHUEM
TPUIICMHA W KoJulareHasbl. BbigeneHHbsle ¢(uOpobsacTsl KyJbTHBHpPOBAIM THapamieabHo B 2D
MOHOCJIO€, Ha TejsIX ¢ Pa3HOW CTENEeHbIO aAre3Ud U B «BUCSYMX KaIlIsX», C MCIOJb30BAHHUEM CMECH
cpen DMEM/F12 B cootHomennn 1:1 ¢ no6aBnenuem 10% smMOproHaTBEHON TENSYbEH CHIBOPOTKH.

B 2D kynbpType ¢ubpobiaacTsl AepMbl KOKUA COXPaHSUIM HOPMAJIbHBIA TUIUIOWAHBIA KapUOTHIL,
XOpomIo MponudepupoBaIn, 3KCIPECCUPOBAIA ME3CHXHUMHbIE MOBEepXHOCTHBIE Mapkepbl (CD105,
CD90, CD44), He 3KCIIpecCUpoBalId TEMOIIOATHYECKUE U dHAoTenanbHbie Mapkepsl (CD31, CD34,
CD45). B mnpukpemieHHOH KyJlbType B KIETKaX MNPUCYTCTBOBAIM cCTpecc-GUOPHIUIBI, OHHU
npuobpetanun  ¢peHorunn  MuopuOpobIacToB, UYTO0  OBUIO  TOATBEPXKIACHO  AKCIpPECcCHeit
IJIaIKOMBIIIEYHOI0 0-aKTUHA U yBeJIndeHueM dkcnpecuu koutareHos I u I tunos. B xomiarenosom
rese (100Teic.k1./m u kosutareHa 1,5-2,5Mr/min) ckopocts niponudepannn Gudpod1acTOB CHIKAIACH,
OHHM BCTpPaMBAINCH B (QUOPWLISAPHYIO CETKY KOJUIAT€HOBBIX BOJIOKOH, MPU 3TOM BO3HHUKala
aKTHBH3AIMs aKTUHOBBIX (DUIAMEHTOB M Tepefada BHYTPHKIECTOYHOTO HANpPSDKEHUS BO BHE, 4YTO
MOJTBEPXKIAI0 COCOOHOCTh (hUOPOOIACTOB BBI3BIBATh OBICTPYIO KOHTPAKILMIO KOJUIAT€HOBOI'O Ielsl.
[IpenoTBpaiienne KOHTPAKIMKA TeJleld OTMeYaldu TpH KyJbTUBHpoBaHuM ¢GudpodractoB B 3%
THATypOHOBOM KHcIoTe U 2% MONMaKpuiIaMuie, B KOTOPBIX, GuOpodaacTsl GopMHupoBaliv arperaTsl U
TyOyJIOmO/I0OHBIE CTPYKTYphl. B cucteme «Bucsdas Kamisp» B MIOTHOCTH 100TBIC.KI/MIT yKe B
nepBbie Yackl (UOPOOIACTBI arperupoBaiu, K CebMOMY THIO (POPMUPOBAIN KOMIIAKTHBIE TIOTHBIC
kKu3HecnocoOHble cdeponabl. [loBEepXHOCTHBIN cloi cHEepoHIOB COCTOST M3 JBYX-TPEX CJIOCB
BBITSIHYTBIX KJIETOK, OSKCIPECCUPYIOUIMX HECTWH, BUMEHTHH, JaMUHHH, UYTO CBUICTEIHCTBYET O
BO3MOKHOCTH PETPOrpaMMHUPOBaHUs AepMaIbHBIX (prOpo01acToB.

[TonyueHHble pe3ynbTaThl CBUAETEILCTBYIOT, YTO Onarojapsi MIACTUYHOCTH (QuOpoOi1acToB
pasHble yCIOBHS KyJbTHBHPOBAHUS IO3BOJIIIOT OOOTAaTUTh TETEPOTCHHYIO IMOMYJISIIHI0 B3POCIBIX
nepMabHBIX (UOPOOIACTOB, KOTOpHIE, KaK HW3BECTHO, O0JIAIal0T KOHTAKTHBIM TOPMOKCHHEM |
OTPAaHUYEHHOW TPOJOJDKUTEILHOCTRIO JKU3HU, HauMeHee AuQQGEepeHIUPOBAHHBIMU — KIETKaMHU
¢ubpodaactuueckoro nuddepoHa aepMbl. DTO OTKPHIBAET BO3MOXXHOCTH I CO3JaHHUS HOBBIX
NEPCIEKTUBHBIX TEXHOJIOTHH MO0 BOCCTAHOBJICHHUIO KOXKHOTO IIOKPOBA.
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Bbienienne u KyJIbTHBHPOBAHHE MYJIbTHIIOTEHTHBIX CTBOJIOBBIX KJIETOK U3 *KMPOBOi TKAHU H
KOCTHOT'0 MO3ra XOMSIKOB M KPbIC
T'augynnuna Paywmanus ®@apumosna, Kamuna Mapzapuma Hukonaesna,
Xaamoea 3ugha I'ymeposna
Kazanckuii 2ocyoapcmeennwiii meouyunckuii ynueepcumem, Kasanw, Poccus
hayatova@list.ru

Henbto uccnenoBanusi ObUIO MOMYUUTH KyJIbTYPbl MYJIBTUIIOTEHTHBIX CTBOJIOBBIX KieTok (MCK)
XOMSAKOB M KpbIc. 3amadamu uccienoBaHusi sSBsuioch Bbiaenuth (MCK) u3 xupoBoil TkaHu u
KOCTHOT'O MO3Ta XOMSIKOB ¥ KPBIC, MMOTYYUTh CTAOMIBbHYIO KyJIbTypy MCK KpbIC M1 XOMSKOB.

B kauectBe HOHOPOB KMPOBOM MU KOCTHOMO3TOBOM TKaHU HCIIOIb30BAJIUCH B3POCIBIE CaMIIbI
CUPHUICKOTO XOMsika Mesocricetus auratus M KpbICbl Rattus norvegicus nuauu Wistar. JKXuBoTHbIe
ObUTH JIeKaUTUPOBAHBI, )KUPOBAsk TKAHb M KOCTHBIM MO3T OBLIM BBIJEJICHBI B CTEPUIBHBIX YCIOBHSIX
IpU JIAMUHapHOM TOKe Bo3Ayxa. KocTHbII MO3r Obl1 mojgydyeH u3 auadu3oB O€APEHHBIX U
00Jb111€0EPIIOBBIX KOCTEH >KMBOTHBIX, TOMOT€HHM3HPOBAH MHUIETUPOBAHHEM, KIETKA OCAaKICHBI
nentpudyruposanreMm npu 500g B TeueHue 5 MuHyT. KIETKH CTpOMaabHO-COCYAMCTOM (DpaKIuu
KUPOBOM TKaHW ObUIM TOJy4YeHbl HMHKyOalMell TrOMOTeHM3UPOBAHHOTO BHYTPUOPIOMIMHHOTO U
MOAKOKHOTO KUpPa KUBOTHBIX C KoJulareHasoil kpaba (buosor) B koHeyHoil koHuentpanuu 0.2% B
teyenue 1 gaca npu 37°C npu mocTosSsTHHOM MokaunBaHuu. KieTku ObITH BhICESTHBI Ha cpeaxy o-MEM,
conepxanrytro 10% ceBopoTku miogoB kopoB (FBS), nmeHUIMUIMH-CTPENTOMUIIMH, TIYyTAMHH H
Iar/mit ocHoBHOTO hakTopa pocta pudpodiaactor uenoBeka (FGF2). He mpukpenuBmmecs K miacTuky
KJIETKU OBUIH yAalleHbl yepe3 48 yacoB. KynbTypbl KJIETOK MOAEPKUBATUCH B TCUECHUE 5 TTaCCaXKeH.

B pesynbrare uccnenoBanus Obuin mostydeHsl crabuibHble KyabTypbl MCK koctHOro mo3sra u
KUPOBOU TKAHM XOMSIKOB M KpbIC. B KynbType KiIeTok U3 kUpoBOil TKaHU 80% IUIOTHOCTH KJIETOK
Obula moiydyeHa Ha 4-ii JeHb OT IOCeBa, B KYJbType KJIETOK KOCTHOrO Mo3ra - Ha 14-16 neHm
KyJbTHBUPOBaHUS. B nanpHeieM KyJabTyphl KJIETOK U3 KMPOBOU TKaHHM TpeboBanu mepeceBa (1:4)
Kaxable 3-4 1OHS, KyJIbTypbl KOCTHOMO3IOBBIX KJIETOK — Kaxkaele 7-10 aneil. K mstomy maccaxy
coxpaHsaach u3HauaabHas GudpobdaacTonomooHass MOphOIOTHs KIECTOK.

Takum oOpa3oM, K3 KOCTHOTO MO3ra M JKHPOBOM TKAaHU B3POCIBIX XOMSKOB W KpbIC OBLIU
MOJTy4€HbI KYJIbTYpbl KJIETOK, KOTOpPbIE MO JUTEPATYpPHBIM JIaHHBIM SIBISIFOTCS MYJbTUIOTEHTHBIMU
cTBoJIOBBIMU KileTkaMu. Cpema o-MEM, conepxkamas lur/mn FGF2, mo3Bonser moanepKuBaTh
KyabTypbl MCK B TeueHne kak MUHUMYM 5 maccakeil 6e3 CyIlecTBEeHHOro u3MeHeHHsI MOp(OJIOTUU U
CKOpOCTH MpoJudepanuu KIeToK.

MelaTOHMH KaK AHTHOKCHIAHT NMPU HHAYIHPOBAHHOM (puOpo3e neveHn MbIIIU
Yepuvimesa Mapua bopucoena, Bacunecuna Onua Hzopeena, Hanooun /lenuc Cepzeesuu, Knroc
Kcenua Anopeesna, Heepeoumoea Tamvana Cepzeeena, Mapmuii Hamanvs Bnaoumupoena
Mocxkoeckuii cocyoapcmeentblil yHugepcumem umenu M.B.Jlomonocosa, 6uonocuueckuii paxynvmem,
Kagheopa smbpuonozuu, kKagedpa buoopeaHudecKol Xumu,
Mocxkea, Poccus
mbch@list.ru

B Hacrosiee BpeMs ucclieoBaHMs penapaTHBHBIX IPOLECCOB II€YEHU B OTBET HA pa3IMyHble
MOBPEXJCHUS SBISIOTCS OJHOW M3 Hamboyiee OCTPBIX MpoOJIeM pereHepaTUBHOM MeEIUIUHBI.
OCHOBHBIM TyTE€M pa3BUTHs 3a00JI€BaHMI MEYEHH pa3IMyHOM 3THOJOruM sBiserca (udpos. Ilox
¢ubpo3oM cienyer MOHUMATh HEKPO3 TENaTOLUTOB U YBEJIWYEHHE pa3pacTaHUsl COEeIMHHUTEIbHOMN
TKaHU B neyeHu. Koneunas craaust pulOpo3sa - HUppo3 - MOKET IPUBOIUTD K JIETAIBHOMY UCXOJY.

®ubpo3 ¥ IUPPO3 NEUEHH y MBIIIEH MOXHO BBI3BATH NMPUMEHEHHUEM YEThIPEXXJIOPUCTOrO
yraepoga (CCly). B  mpomecce wmertabommsma CCly  oOpasyrorcss CBOOOJHBIE — paJUKAIbI,
UHAYLHUPYIOLE OKUCIUTENbHBIH CTpecc, KOTOpPbIH, B KOHEUHOM HTOre, MPUBOJIUT K aIloNTO3y M
HEKpo3y renarouuToB. JlJis CHUXKEHMSI YPOBHS OKHCIMTEIBHOTO CTpPECCa HCIHOJB3YIOT pPa3iIUyHbIE
aHTUOKCHJIAaHThI. B 1aHHOM 3KcIieprMeHTe NMPOBOAMIM UCCIIEOBAaHUE BINSHUS TOPMOHA MEIaTOHNHA,
00J1aJar0IIero aHTHOKCUJAHTHBIMU CBOWCTBAMH.
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Jlis sKcmepuMeHTa HCToib30Baiu camiioB Meimeid rudpumo (C57BL/6J x CBA/J)F,, CCly
BBOJIWJIU B/O ABaXIbl B HEJEIO U3 pacyeta A03bl I1MK/T B Buae 30% macisiHoro pactBopa. OnbITHAs
rpynna mnoiydasua ¢ MUTHEBOM BOJON MENaTOHUH B KOHIEHTparuu 20MKI/T. JKUBOTHBIX BBIBOJIWIH U3
sKkcrepuMenTa Ha 1, 2, 3 u 4-ii Hemene mocie Havyana uHbeKnud. CrerneHp pa3Butus ¢udposa
onenuBanu no mkaie METAVIR. [lapamnenbHo ¢ 3TUM OLEHUBAIM YPOBEHb OKUCIUTEIBHOTO
cTpecca Mo KOJIMYECTBY 8-OKCH-2-Ie30Kcuryano3uHa B ruaponusare JIHK, BoiaenenHol u3 nedeHu ¢
nomotipio O® BOXKX (Beckman Gold, CIIIA) ¢ mpuMeHeHHEM aMIepOMETPUYECKOro JIeTEKTopa
(XumaBTomaruka, Poccust).

Oubpo3 HAYMHAETCA C OTJIOKEHHUS SKCTPALEIUTIONSIPHOIO MATPUKCA B MEPHUIIOPTAIBHBIX 30HAX
MEYEHOUYHON JOoJIbKK (2-s1 Hepdens), nanee oOpasyrwTcs centhl (3-4 wuemens). M, HakoHen, OHHU
MpoOOJAIOT MAPEHXUMY OpraHa U 00pa3yloT COCAMHHUTEIbHOTKAHHBIE TSKU BOKPYT KaXKJIOM JOJIbKU
(5-s1 memenst). B rpynme, kotopas moiiyyana ¢ MUTHEBOM BOJON MEIATOHHH, CTENCHb (PUOPOTUUECKUX
W3MEHEHUN 3HAYUTENbHO CHWKEHA. [IpoBedeHHBINM mapauieNibHO aHaldu3 KOJIMYEeCTBAa §-OKCH-2-
N€30KCUTyaHO3WHA MOJATBEPANII CHUKEHUE YPOBHSI OKUCIUTENBHOTO CTpecca B IpyMne KUBOTHBIX,
MOJIy4aBIIMX MeNaToHMH. Ha OCHOBaHWM TMOJMYYEHHBIX JAHHBIX MOJKHO CHENaThb BBIBOJI O
renaTonpoTEKTOPHBIX CBOMCTBAX MEJIATOHUHA.

AHAJIH3 IUIIOPUNOTEHTHOCTH MEPBUYHBIX JHHUIH YIMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK MbIIIH
npu 1 depeHIUpPOBKe in vitro
Hllanaeea Anna Banepvesna
Hoesocubupckuii cocyoapcmeennulii yHueepcumem, gpaxyivsmem ecmecmseenHvlx Hayk, Hosocubupck,
Poccusa
nura-05@yandex.ru

BakHpIM HampaBl€HHEM COBPEMEHHOW OHOJOrMM W MEAMLMHBI SBISEeTC pa3paboTka
TEXHOJIOTHI, KOTOpbIE TMO3BOJIAJIM Obl KOHTPOIMPOBaTh JIUP(EPESHIUPOBKY SMOPHOHAIBHBIX
cTBOJIOBBIX (DC) KIETOK in Vitro W MOJy4yaTh CHELMAIU3UPOBAHHBIE KJIETKH, KOTOPbIE MOXKHO OBIJIO ObI
MIPUMEHUTD B TEPANUU PA3IUYHBIX O0JIE3HEN YelloBeKa.

Ienbto nanHON pabOTH! OBLI aHAIN3 TUIIOPUIIOTEHTHOCTH NEPBUYHBIX JIMHUM DC KIETOK MBIIN
npu  audQepeHpoBKe in  Vvitro B AMOPHOMAHBIX TelbllaX W TPOBEACHUE HANpPaBICHHON
muddeperurpoBkr IC KIETOK MBILIH B T€NAaTOLUTHI.

Jia OC KJIETOK CyLIECTBYET HECKOJIBKO TECTOB Ha IIIOPUIIOTEHTHOCTb - in Vivo W in Vitro.
ITonkoxxHas uabeknus DC KIETOK UMMYHOE(MUIMTHBIM MbIIIaM IPUBOIUT K 00pa30BaHUIO TEPATOM,
coJiepKaluX KIETKHU, IPOM3BOAHBIE BCEX TPEX 3apObIIIEBbIX IUCTKOB. KynpTuBupoBanue JC KiIeTOK
B CycCIleH3uOoHHOU KynbType 6e3 LIF u dunepa Benet k cnontanHou in vitro nuddepenmnupoke IC
KiIeTok B AMOpuounnsle Tenbua (OT). IIpousBoaHble 3apOABIMIEBBIX JIMCTKOB MOTYT OBITh
oOHapyxeHsl B OT ¢ nmomomsto OT-TILP ananuza reHOB-MapKepoB.

M1 npoaHanu3upoBaiu dKcrpeccuio MapkepoB B OT uccnenoBanHbIX JIMHANA OC KIETOK MBIIIN
¢ nomotubio OT-ITHP ananuza. 9T OblIM MOTYUYEHBI ABYMSI METOAAMM: METOJIOM «BHCSUYEH KaIulm» U B
cycnensuu. OT-IIL[P ananmu3 Obu1 mpoBeneH Ha 5, 7 U 9 JeHb, ¢ HCIOJIB30BAaHHMEM MapKEpOB,
crenu(UUHBIX TPEeM 3apOJBIIIEBbIM JUCTKaM: SoxI7, Foxal, Transferrin (suTonepme), Brachyury,
Goosecoid (me3oaepme), Nestin u Neurofilament (oktogepme). B OT Bcex uccnenoBanubix muHuil 3C
KJIETOK ObLIa OOHApYKEeHa SKCIPECCHsI BCEX MapKepoB TU(PepeHIIMPOBKH.

Btopas gacts paboTsl 3akmtouanack B quddepenmmnpoBku IC kineTok B rematouutsl (I'r). Mol
MOCTABHWJIM JKCIIEPUMEHT B JIBYX BapwaHrtax: nuddepennupoBka B MoHocnoe u B OT. s paboTs
ObUIM HCIOJb30BaHbl MHIYKIMOHHBIE (AKTOPbI, IPU MOMOIIM KOTOPBIX BO3MOXHa 3((eKTuBHAs
maddepenmmpoka B I'n. Obe cucteMbl IMUTUPYIOT MOJICNb Pa3BUTHS OpraHa B 3MOpHOTeHe3e yepe3
¢dbopmHpoBaHUEe SHTOAEPMBI, AUpdepeHnnanuo B IEYEHOYHble KIETKH U co3peBaHue I'u. B
pe3yibTare Hameil paboTsl Mbl mostyumiu [ u3 TpancopmupoBanHoil tuHuM IC KIETOK, B KOTOPOI
o/ KOHTPOJIEM MPOMOTOpa TeHa ansr0ymuHa skcrpeccuponaincs GFP.
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Pannue cragum sMOproreHesa yepena y;xa o0bIKkHOBeHHOT0 Natrix natrix (Ophidia, Colubridae),
HeoNMHCaHHbIe paHee CTPYKTYPHI H MX MpeanoJaraeMas npupoaa
Illeseporwkosa Auna Baraoumuposna

Hncmumym 300n02uu umenu M.U. [Imanveayzena HAH Ykpaunsl, omoen 360at0yuonHoll
Mmopghonozuu nozeonounsix, Kues, Yxpauna
Hstramontana@gmail.com

C 1enblo BBISICHUTDH, YTO MPOHUCXOAMT B oONacTu Oyaymiero xpsieBoro uepena Natrix natrix
(Linnaeus, 1758) eme 1m0 Hadanma OXPSIIEBEHMs 3aKJIaJOK 0a30BBIX €ro AJIEMEHTOB (Tpabeky:,
MOJISIPHBIX XpsAIIeH W TMapaxoplJaluid) Mbl HCCIEAOBAIM SMOPHOHOB paHHHX CTaJuil pa3BHUTHA,
MOJTy4eHHBIX B pe3yibTate KecapeBa ceuenusi. Bo3pact aMOpuoOHOB onpeaensuiy mno tabnuie cTaaui
HOPMAaJIBHOTO pa3BuTHs, npeanoxeHnon . P. Llepom.

Bcero uccnenoano 10 amOpuonoB 24-28 cranuii pazputus. CepuiiHbIe THCTOJIOTHUYECKHUE CPE3bl
SMOPHUOHOB TOJIIIMHON 5-7 MKM OKpAIIMBAJIM ATbIIMAHOBBIM CHHUM-T€MAaTOKCUIIHH-703MHOM.

Ha 24 cragum pasButust o6macts GpopmMupoBaHusi OyayIIero XpsIieBOro 4eperna mpeacTaBieHa
OJHOPOAHON HenuphepeHIUPOBaHHONH Me3eHXMMHON TKaHblo. IlapannensHo ¢ mMOsSBICHUEM U
npeoOpa3oBaHreM B 001l ME3EHXUMHOI Macce 3aKiasoK 0a30BbIX CTPYKTYp XpAILIEBOro yeperna Ha
25 — 27 craauax pa3BUTUS HAMH OTMEUYEHBI CTPYKTYPhl HEM3BECTHOU MPUPOIbl. VX MEKKIECTOYHOE
BEIIECTBO BBIABISACT CIEHU(PUIHOCTh K OKpPACKEe abIIMAaHOBBIM CHHUM, YTO CBHJIETEIBCTBYET O
HAKOIUICHUH B HEM MYKOMOJUCAXapHI0B, XapaKTEPHBIX IJIS MEXKKJIETOYHOTO BEUIECTBA XPSIIEBON U
KOCTHOHM TKaHeW. TKaHb ATHX CTPYKTYp HAa HEKOTOPBIX JTamax CyIIECTBOBAHHUS CXOJIHA C TKaHBIO
3aKiIaJ0K 0a30BBIX CTPYKTYp XpsILEBOrO depena Ha HayalbHBIX dTamax ux oxpsuieBeHus. [lepuon
MOSIBJICHHSI U CYLIECTBOBAHMS THX CTPYKTYp 3aHHMAeT OJHY-IBE CTaJWU Pa3BHUTHUS, 3aTEM UX TKaHb
TepsieT KJIIETOUHYIO CTPYKTYpPY, IPHOOPETaeT BOJOKHUCTYIO, U CTPYKTYPBI HCUE3AIOT.

Hcxons u3 tonorpaduu oOHApYKEHHBIX CTPYKTYP, OHM OBLIM WACHTU(HUIMPOBAHBI HAMH Kak
TpabekysipHas IUIaCTUHKA, OpOWTANbHbIE XpAILU, fectum epiphysale, HaATTa3HUYHbBIE XPAILIH,
3aJIHeTJIA3HUYHBIE OTPOCTKH, STMOWJHAS TUTACTUHKA W KPBUIOBHIHO-KBAJPATHBIA XPSAI, BEPOSTHO
TOMOJIOTMYHBIE TAKOBBIM Y SMOPHOHOB HEKOTOPBIX PHIO.

Cuynraercs, 4To dYepen IO3BOHOYHBIX MPOLIEN TPH CTaJWU SBOJIOLUHU: IEPEIOHYATYIO,
XpSMIEeBY10, KOCTHYI0. [Ipupoay 00HapyKEHHBIX HAMH BPEMEHHBIX CTPYKTYp B AIMOpHOTeHe3e depena
N. natrix MOXHO 00CYXIIaTh B JBYX acCIleKTax: OHU MPEACTaBISIOT CO00# «clemp» XpsSIIeBOro, a
BO3MOXKHO U TIEPETNIOHYATOr0, 4deperna NpPeaKOBBIX (OpM MO3BOHOYHBIX, YTO TIPEAIOJIAraeT
CyILIECTBOBaHME IBYX (Win Oojee) CTaauii HBOOLNUU XPALIEBOTO Yepera.
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