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BuHaxig cTocyetbca cnocoby Biabopy
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craTi, cragii po3sutky Ta/abo

JKUTTE3AATHOCTI LLMSAXOM HEPYMHYHOUOro BU3HAYEHHA CTari, cTtagdil po3BUTKy Ta/abo »uTTe3gaTHOCTI
NTawmMHOro embpioHa B KOXHOMY SNUi, SKMWA BKMYae: (@) BM3HAYEHHS LUOHAWMEHLLE MEPLUOro
Mapkepa pPO3BUTKY, BUOpaAHOro 3 TPUMETUNIMILUMHY, acnaptaTty, apraHidy, rnyramary, rmytaMiHy i
nponiHy Ta/abo nepworo mapkepa crarti BUdbpaHoro 3 rmokosu, xoniHy ta/abo BaniHy B anaHTOICHIN
piaunHI y 91l NPOTArOM Yacy Bi nodaTky iHKyOyBaHHSA AWus A0 WOro BunynneHHs; (b) BUMIpIOBaHHSA
KINbKOCTI  LLOHAWMEHLUE NePLUOro Mapkepa po3BuTKy Ta/abo nepworo mMapkepa crati, Ta (c)
MOPIBHAHHA L€l KiNbKOCTi 3 6a30BMM 3HAYEHHAM AMs1 YONOBIMOro Ta >iHoyoro embpioHa, cragii
po3BUTKYy embpioHa Ta/abo >XMBOro, MepTBOro abo HEepPO3BUHEHOro emOpioHa ana Toro, wob
BU3HAUUTU, YN € JaHUIN eMOPIOH XXUTTE3AaTHUM, YOJOBIHMM abo >IHOYMUM i HA AKiW cTadil po3BUTKY BiH
3HaAXOAUTBLCA.
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O6nacTtb BUHaxoay

OaHuii  BMHaxig BigHoOCUTBCS 00 Cnoco®y BU3HAYEHHA CTaTi, CTadin  po3BUTKY Ta/abo
JKUTTE3AATHOCTI NTAWMHOro eMOpioHa B ANL LUNSIXOM YCTAHOBIIEHHS NPUCYTHOCTI MapKepiB PO3BUTKY
B AL, OiNbLL KOHKPETHO B anNaHTOICHIN piguHi. KpiMm Toro, aaHun cnoci® BigAHOCUTLCA A0 BU3HAYEHHS
JKUTTE3AATHOCTI MTALIMHOIO emOpioHa, BiAOOPY YOMOBIMKUX | XIHOYMX SIEUb Ta OAEPXKAHHIO 3 LUX
BigibpaHux seUb BakUMH i/abo kypuar.

MepeaymoBM CTBOPEHHS BUHAX04y

I3 3annigHeHuMX seub BINbLIOCTI NTaxiB, 30KpeMa TUX, sIKi pO3BOAATbL Y MPOMUCNOBOMY MacLuTabi,
Hanpuknag, AomawHix kypen (Gallus gallus domesticus), ka4ok, rycem Ta IiHAWYOK, 3a3BuYaK
BUNYNMIOIOTLCA YOMOBiMi Ta >iHOYi 0COBGMHM y NPUOMM3HO pPIBHOMY CMiBBIAHOLUEHHI. Y poBGOTI
iHKybaTopiB MOXke OyTu Ba)kaHO PO3AinNATU NTaxiB HA OCHOBI Pi3SHMX XapaKTEpUCTUK, 30Kpema cTari.
Hanpuknaa, ue moxe ©ytu noTpibHO ans o6pobKM YONOBIUMX i »KIHOYMX OCOBMH NTaxiB Pi3HUMM
BakumMHamu abo ansa noginy nonynsAuii 3 MeTol BU3HAYEHHs ePEKTUBHOIO roAyBaHHs, yHidvikauii
06pobkn abo 3HMXKEHHA BUPOOHUYMX BUTPAT, OCKINMbKA YOMOBIMI Ta JKiHOYi 0CoOMHM nTaxiB
BiAPI3HAIOTLCS 3a LUBMAKICTIO pOCTy Ta notpeboto B ki. [1o TOro » npu npoMUCrioBoMy BUPOOHULTBI
sf€Uub iHKyDauid Ta BMBEAEHHSA YOMNMOBIMMX OCOOMH HAWBULIOKIO MIpOK HebaxkaHi, ToMy WO Uue
NpU3BOAUTH A0 LLIOPIMHOro BUBpaKyBaHHSA MiNbROHIB Kyp4yaT Y0MnoBivOT cTaTi.

Kpim TOro, pedka 4acTka seub Y& Ha noyaTky iHkybauiiHoro nepiogy BUSBNSAIOTHCS
HesanniaHeHUMn abo MICTATb HEXUTTE3AaTHUA €eMOpPIOH, WO pPi3KO 3HWXKYE NPOAYKTUBHICTb
iHkybaTopiB Ta iHKybaTopHuUx UexiB. [oTenep BUSBMEHHSA XWUTTE34aTHUX, TOOTO XMBUX eMOPIOHIB,
3a3Bu4yan NpoBOAUNMK i3 3aCTOCYBAHHSAM METOAMKM, BigOMOT SK "MipaxKyBaHHA" (MPOCBiYYBaHHA) A€LDb,
SK e PO3KpUTO, Hanpuknag, B EP-A-2369336 i US 7950349,

Y ubomy BUMAAKY AliLe NepeBIpPAIOTbL 3 BUKOPUCTAHHAM QXKepena CBiTna, WO BUMPOMIHIOE CBITMO
Takol AOBXWHU XBUTi, AKe LOHANMEHLLIE YacTKOBO NPOX0AUTL Yepes siue.

Xo4a uen cnoci® Moxke nokasatu, UM MICTUTb SIALE XXMBUI eMOPIOH, oAHaK ANA oAepKaHHS
HadiNHOTO pe3ynbTaTy HEOOXiAHO BUPOLLYBATU Alile LWoHanmMeHwe ao 11 aHs abo Hagith A0 Ginbu
Ni3HbLOT cTagii po3BuTKyY. Kpim TOro, xo4a taka MeToguka 03BOSSE PO3PI3HATU XKMBE Ta HEXUBE AlLE,
BOHA HE J03BONIAE BNEBHEHO BU3HAYNTU CTATb Ta iHLWI XapakTEPUCTUKN NTaxiB, WO HE BUIYNUIUCA.

Y pesynbTaTti BUABNAETLCA, WO nTaxodabpukam HeoOXiAHO MaTu WOHaWMeHLe BABiMI GinbLu
BUCOKY BUPOOHMYY NOTYXHICTb Yy MOPIBHAHHI 3 Ti€l0, ska Morna 6yTu Npu HAsBHOCTI PaHHbLOI cenekuii
3a cTaTTio, WO A03BOMSAE y NEpLUy Yepry BiadbupaTu Tinbku >iHo4vi eMOpPiOHN Kypuar.

BianosigHo 6yno 6 aAy»e KOLUTOBHO ANSA HABKONULLUHLOIO CEPEAOBULLA Y CBITNi eKOHOMIT eHepril Ta
iHLUMX PecypciB i TAKOXK HEMPOAYKTUBHOIO BiaOpakoOBYBaHHS 4YOMNOBIUMX OCOOUH KypyaT, a Takox
3MEHLUEHHA CTpecy nTaxiB, WO BUMNYNMNIOKOTLCA, AKkOM iCHyBaB crnoci® BM3HAYEHHsS CTaTi MTaLUMHUX
eMOpioHiB We Ao cTaail iHkybauii, wo pisko niasuwmuno 6 NPoAyKTUBHICTb iHKYDaUiMHMUX LEXIB.

Cnocib, akuii AO03BONSIE BigpI3HATU AWUA 3 XMBUMKU eMOpioHaMu Big He3annigHeHux i/abo iHWnx
HEXUTTE3AATHUX A€lb, Mir Ou 3abesneuntn goaaTtkoee 36inbLUeHHA epeKTUBHOCTI iHKyDauji.

Y. Feng et al. onucanu B Appl. Magn. Reson. (2007), 32, 257-268 cnocib aHanisy metabonitis B
anaHToICHIN piauHI Kypsuux feub Ha 9 poby iHkybauii metogom AMP cnekTpockonii BUCOKOro
aossony npu 900 Mlu.

Gu D.-C. et al., Chinese Journal of Animal Science, Vol. 7, 23-25, onucanu cnocié BU3HaYeHHSA
MeToaom BEPX koHUeHTpauii BinbHOI acnapariHoBoi KACMAOTW, rMyTamMiHOBOT KUCMOTW, apriHiHy Ta
NeWUMHY B anaHTOICHIN | aMHIOTMYHIN pianHax nig Yac iHkybauii seub. OgHak Uern cnocié He BUXoauTb
3a pamMKkM BU3Ha4YeHHs 6a30BOro piBHA ANS MOPIBHAHHA A€ub HE3A3HAYEHOro CTPOKy 30epiraHHs, a
NPOCTO BCTAHOBMIOE GA30BUI PiBEHb ANA YOTUPLOX aMiHOKMCNOT. KpiM TOro, po3kpuTum TyT cnocid
OOCMIMKEHHSA € PYWAHYIOUMM, TOMY LU0 MiCNA AOCNIMKEHHA AWUA 3 >KMBUMM eMOpioHamMn He
BUKOPUCTOBYIOTb ANA iHKyGauii abo 3acTocoBylOTb ANS iHWKMX UiNew, Hanpuknag, Anst oAepKaHHs
BaKLMWH.

B US-A-2003/0096319 i WO-A-2006124456 po3kpuTi cnocobu BU3HAYEHHA CTaTi NTawMHOro
eMOpioHa B ANMLi LUNAXOM BU3HAYEHHS E€CTPOreHHOT CTepOiaHOT Cronyku, sika NPUCYTHA B 3pasky
eMOpioOHanNbLHOT piagnMHK, TakoT AK anaHToicHa piguHa abo KpoB 3 Aius nTaxa. Xo4ya uen cnocid moxe
OyTM BUKOPUCTAHUN ©6e3 PyWHYBaHHA SIALUS, KiINbKOCTI €CTPOreHHOro CTrepoigy MiHiManbHi Ta TeCT
MOXe OyTW YCMilWHMM TiMbKWM MIiCNA PO3BUTKY TOHaA, OTXKE, MPU MNOPIBHAHO Mi3HbOMY PO3BUTKY
eMOpioHa. Kpim Toro, cnoci6 y WO-A-2006124456, o4yeBUAHO, BuUMarae mMoaUiKyBaHHS
PNyopecUEHTHUX MApPKEpPIB ANS KOXHOT cnonyku Ta i nigrpynu abo reHeTu4Horo mMoaudikyBaHHSA
Takux Crnonyk.

Ohta Y. et al., Poultry Science, Vol. 80, Nr. 10, 1430-1346, po3kpuBa€ BMNMMB YBEAEHHS B AlLE
aMIHOKMCMNOT HA KOHLUEHTpaLilo aMiHOKMCNOT B e€MOpIioHi Ta iHLWMI BMICT BpoiinepHux feub. OaHak
UMM CnocoBoM HE MOXKHA BU3HAYUTU CTaTb, XKUTTE3AATHICTL Ta/abo cTafii po3BUTKY siiLS NTaxa.

CyTHiCTb BUHaxoay
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BianoBigHO AaHwui BMHAaxia BiAHOCMTLCA A0 cnocoby BU3HAYEHHS CTaTi, cTaaii po3BuTKy Ta/abo
JKUTTE3AATHOCTI NTalMHOro emOpioHa B ANMUi, AKMIA BKMoYae (a) BU3HAYEHHA LWOHAWMEHLUE MepLuoi
MapKepHOT CMonykn po3BUTKY, BUBpaHOI 3 UykpiB i/abo amiHOKkMCNOT, iX npekypcopiB i meTaboniti y
AALUI NpOTAroM 4acy Big nodatky iHkyGauii sanua o Buxoay 3 anud; (b) BUMIPIOBAHHSA KiNbKOCTI
LOHaNMEHLLE NEepPLUOT BUABIIEHOT MaPKEPHOT CNONYKWM PO3BUTKY Ta (C) MOPIBHAHHSA Ui€T KinNbKOCTI 3
6a30BMM 3HAYEHHAM AMNs1 YONOBIYOT Ta XIHOYOT cTaTi, ANA cTaaii po3BuTKy eMOpioHa Ta/abo »uBoro 1
3armbnoro abo HepO3BUHEHOTO eMOpPIOHA 3 METOI 3'ACYBAHHS, YN € eMOPIOH XMBUM, MAE YOMNOBIUY
i/abo xiHouy cTaTb Ta/abo 3HAaX0AMTLCA Ha BiAMOBIAHIA cTafii pO3BUTKY.

B iHwomy acnekti gaHui cnoci® BigHoCUTBCS A0 cnocoby BU3HAYeHHA cTaTti Ta/abo
JKUTTE3AATHOCTI NTawmMHOro emobpioHa B AiUi, ki BKMoYae (@) BU3HAYEHHS LOHAWMEHLUE NepLuoi
MapKepHOT CMONyKW PO3BUTKY, BUOpAHOT 3 LUyKpiB i/abo amiHOKMCNOT, TX npekypcopiB i meTabonitis y
AALUI NpOTAroM 4acy Big nodatky iHkyGauii sanua o Buxoay 3 anud; (b) BUMIPIOBAHHSA KiNbKOCTI
LOHaMMEHLLE NepLUOT BUABIIEHOT MapPKEPHOT CMNOMyKW PO3BUTKY Ta (C) MOPIBHSAHHSA UiET KifbKOCTI 3
6a30BMM 3HAYEHHAM AN Y0NOBIYOT Ta XiHOYOT cTaTi Ta/abo »MBoro i sarmbnoro abo HepPO3BUHEHOTO
eMOpioHa 3 METOI0 3'ACYBAHHSA, UM € eMOPIOH XXUTTE3AATHUM, YOTOBIUNM i/aB0 XKiIHOUNM.

Y HacTynHOMY acnekTi JaHWW BMHAaxia BiAHOCUTbLCA A0 Cnocoby BU3HAYEHHSI CTafdil pO3BUTKY
nTawmnHoro embpioHa B s1ALi 3riaHO 3 Byab-sIKUM i3 MONEepPeaHiX NYHKTIB, AKMIA BKMOYaE (a) BUSHAYEHHS
LWOHANMEHLUE NepLIol MapKEpHOT Cronyku po3BUTKY, BUOpaHOi 3 UykpiB i/abo amiHOKMCIOT, iX
npekypcopie i metabonitie y andi; (b) BUMIpIOBaAHHS KiNbKOCTi LLUOHAWMEHLIE NEePLUOT BUSABMEHOT
MapKepPHOT CMONMYKW PO3BUTKY Ta (C) MOPIBHAHHSA UIET KiNbKOCTi 3 6a30BUM 3HAYEHHSAM AN AaHOT cTagii
PO3BMTKY Big 3aknagku oo iHkybauii 3 METOK BM3HAYEHHA cTadii po3BUTKY eMOpioHa Ta MOXMMBOro
yacy 40 NoYaTKy BUITYNIEHHS.

KopoTkuin onuc ¢iryp.

dirypa 1 nokasye MoAenioBaHHA  METOAOM  HaWMEHWWUX KBagpaTiB  He3amnexHoro
GaratoBapiaHTHoro adanisy gaiHumx 'H AMP gna rpynu 3paskiB Ha OCHOBi BCix meTtaboniTis,
BuU3HauyeHux metogomM 'H AMP, y cepii nabopaTopHux aHanisiB kypsumux sielb. F o3Havae xiHounii, M
03Ha4yae YonoBivnM.

dirypa 2 nokasye MOAEnBaHHA  METOAOM  HaWMEeHWWX  KBagpaTiB  He3anexHOoro
GaratoBapiaHTHoro adanisy paHux 'H SMP ans rpynu 3paskie Ha OCHOBi BCiXx meTaboniTis,
BU3HayeHux metogom 'H AMP, ansa 6inbw wmnpokoro Habopy AaHUX i3 NpoMUCNOBOro iHkybatopa
Kypudart. F o3Havae >iHouunit, M o3Ha4yae Yonosivuii.

LoknagHuii onuc BuHaxoay

Oani paHun BuHaxig onucaHui Ginbll AOKNAaAHO pasoMm i3 CynpoBiAHMM MAaniOHKOM, Ha SKOMY
nokasaHui nepesaxkHui BapiaHt. OgHak JaHUW BUHAXIQ MOXHa NpeacTaBUTU B PisHUX dhopmax, i BiH
He OOMEXXYETbCSl HABEAEHUMM HWxYe BapiaHTamu; Oinblue TOro, Ui BapiaHTM OyayTb PO3KPUTI
peTensHO Ta NOBHO W Ana dhaxiBuie OyayTb MOBHICTIO Bignosigatu obcAry BuHaxody. AKWO He
BU3HAYEHE iHaKLUe, YCi BUKOPUCTAHI TYT TEXHIYHI Ta HAYKOBi TEPMIHM MalOTb TOW CaMMWI 3MICT, WO ¢
3aranbHONMPUIRHATKIA ANA haxiBuiB y Tii odnacrTi, 40 AKOT BIAHOCUTBLCS AaHWU BUHaxXia. Bukopucrana B
ONUCi BUHaAXoay TEPMIHOMONIA CAYXUTb TiNbKA ANA PO3KPUTTA KOHKPETHMX BapiaHTIB i HE Npu3HadeHa
AN OOMEXEHHS 4aHOTO BUHAxX0A4y.

Bukopuctanun Tyt TepMiH "nepHatui” i "ntax" Bknoyae camuis abo camok 6yab-aKuUX nepHaTux,
ane y nepLuy 4yepry AOMallHbOro nraxa, Akoro BUpoOnsiTb y NPOMUCIIOBOMY MacLuTali yepes sy
abo M'aco. BignoeigHo TepMiHM "nTax" i "nepHaTMn” 0cobNMBO BiAHOCATLCA A0 KYpPen, iHANYOK, KadoK,
rycakis, nepenenis i ¢asaHis. BukopucraHui Tyt TepMiH "iHkyBGauia" BiaHOCUTLCS A0 Cnocoby, AKUM
NTaxy BUIYNIOKOTb CBOT ANLSA, | 4O PO3BUTKY eMOpioHa B AL NiCNsA TOro, ik BOHO 3anuLLae YepeBo
Kypku. TyT nepioa iHkybauii BiaHOCUTbCS A0 6e3nepepBHOro nepioay vacy, nig 4Yac gkoro KOHKpeTHe
ANLE 3HAXOAUTLCS B YMOBAX, LLO iMITYIOTb BUCUIXKYBAHHSA S€Lb A0 A03PiBaHHA, TOGTO NOsBK NTaxis,
BKMovaoum Oyab-aki MaHinynauii abo nepeHocu, Hanpuknag, i3 iHkybatopa y npuMilleHHa ans
J03piBaHH4A, 38 YMOBU, L0 PO3BUTOK NTULi HE MPUNMHABCA.

Bukopuctanui Tyt TepmiH "B angi” ("in ovo") BiZHOCMTBLCH A0 eMOpIOHIB nNTaxa, Lo MICTATLCSH B
AnUi Ao Ao3piBaHHA. [aHui BMHAXid MOXHa 3acTOCOBYBATM Ha npaktuui ans 6yab-akoro Tumy
NTALUHUX AELb, BKMIOYAIOYU, ane He OOMEXYIoYNCh UMM, aius (AOMAaLUHbOT) KYPKKM, iHAWYKK, KaudKy,
rycaka, nepeninku tTa dasaHa.

Bukopuctanun Tyt Tepmid "iHxkekuiqa" abo "iH'ekuiqa" BKMOYaOTb CNocobu BBEAEHHS MPUCTPOLID
(3a3BuMyan NPONIOHrOBaHOrO NPUCTPOIO) B siiLe abo eMOPIOH, y TOMY YKUCHi cNocobu BUBINbHEHHSA abo
BUBAHTAXKEHHS peYoBUHM Anua abo emBpioHa, cnocobu BuaaneHHs peyoBuHM (ToOTO 3paska) 3 anus
abo emOpioHa, i/abo cnocobu BBeAEHHA AETEKTOpa B AlLe abo eMOpioH.

MepeBaxkHO NPOBOAUTH aHani3u 3a JaHUM BUHaAxX040M 6e3 pyiHyBaHHA, TOBTO TakMM YUHOM, OO
TECTOBaHI NTaWMHi eMOpioHM pocnu, akWo NoTpibHo, abo niggasanuca noganbLlumMM ctagisivm o6podku
TUNY OJEP>KaHHS BAKUUHKM in OVO 3@ YMOBM, LLIO €MOPIOH 3anNuLLIAETLCS XKUBUM.
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BukopuctaHui TyT TepMiH "anaHToOiCHa piguHa" BKMNKOYAE anaHToiCHYy piguHy 3  iHWUMK
KOMMOHEeHTaMKn Aanusa abo 6e3 Hux. Hanpuknaa, TepMiH anaHToiCHa piaMHa MOXE BKMOYaTU CyMill
KpPOBi W anaHToicHOT piguHu. BapiaHT [gaHoro BMHAxXoQy He OOMEXYIOTbCA EeKCTPakTUBHUM
MaTepianoM 3 anaHToiCHOT piauHm abo obnacTen nig BEPXHbOKW MOBEPXHEW snua. OnucaHe TyT
BMAaneHHa maTepiany 3 anaHToICHOT pPiAMHW CNYXWTb MPOCTO OAHWM i3 NPUKNagdiB MOXMIUBUX
BapiaHTiB 3a gaHUM BMHAxXoAOM. 3 AWUA MOXHA BUTAraTU pisHi maTepianu, BKOYalouKn, ane He
OOMEXYIOUMCh LUMM: aMHiOH, aewTtonna3mMy, oGonoHky, Oinok, TkaHuHy, meMbpaHy Ta/abo Kpos, i
aHanisyeatn ansa igeHtucdikauii oaHoro abo AeKiNnbKOX MapkepiB PO3BUTKY, SIK MOKAa3aHO HmiMe. 3
S€Ub MOXHA BuTAratn Oyab-AKMiA Martepian npakTuyHo 3 Oyab-akow  opieHTauien. TepmiH
"nonepeaHbL0 BMU3HA4YeHa nokanisauis” TyT Bkasye Ha @ikcoBaHy nosuuito abo rmmbuHy BCepeauHi
anua. Hanpuknag, mo)xHa BBECTM B slUE A€AKMA NPUCTPiIA Ha dikcoBaHy rmubuHy Ta/abo y
dikcoBaHe MONOXeHHSA B ANUi. B anbTepHaTMBHUX BapiaHTax MO)Ha NPOBECTU iH'EKLil0 Ha OCHOBI
iHdhopmauii, oTpuMaHoi 3 AnLUA, Hanpuknaa, Nicna po3rnsaay nonoxeHHs emopioHa abo nig3apoakoBoOi
NOPOXKHWUHU B ANL.

Kpaule, konv BUKOPUCTAHWUIA TYT TEPMiH "MOPIBHAHHA KiNbKOCTI" BKNIOYaEe MOHOBapiaHTHWUI abo
nepeBaxkHo GararoBapiaHTHUI aHanis AoCNiAXKyBaHUX METabOoNITIB i BUSHAYEHHS 3B'A3KY MTALUMHOrO
eMOpioHa 3 neBHOW nonynsuieto. CTagis Moxe BKMoMaTh BCTAHOBMEHHSA NPUCYTHOCTI aHaniTiB, TO6TO
MeTabonitie, y npobax 3a gonomorow 6aratoBapiaHTHOrO CTaTUCTUYHOIO Mac-crnekrpansHoro, AMP
abo iHworo aHanizy abo Ha nigctaei gaHux, OTPUMAHMX iHWKUMK crnocobamu. MNMepeBakHo, WOOG
nporpama 6GaraToBapiaHTHOIO CTaTUCTMYHOIO aHanidy BKM4Yana nporpaMmy adanidy OCHOBHMX
KOMMOHeHTIB i/abo nporpamy aApoGoBOro perpeciiHoro aHamnisy 3a MetogoM HaWMeHLLMX KBaaparis.
TakuMm YMHOM, AaHMI BMHAXiA BiAHOCUTLCA A0 crnocoby, anapaTtypu Ta CMCTEMM BU3HAYEHHS CTarTi,
cTaaii po3BUTKY Ta/abo »MTTE3OaTHOCTI NTawmHoro embpioHa B Ui, BKNIOYaluM nporpamy
GaratoBapiaHTHOro CTaTUCTUYHOIO aHanmi3y, a TakoX iMNIIEMEHTOBAHOIO B MIKPONPOLIECOP MEeToay iX
BU3HAYEHHS.

Cnocobu " anapaTypy 3a BapiaHTaMM JaHOTO BMHAaxo4y MOXKHa BUKOPUCTOBYBATU AnNsi
ineHTudikauii  ogHiei abo AekiNnbkoOX XapakTepucTuk anuss y Oyab-akMn  MOMEHT nepiogy
eMOpIOHaNbHOrO PO3BUTKY, TaKOX BU3HAYEHOro K nepiog Horo iHkyGauii. BapiaHTn 3a gaHum
BUHAXO0A0M HE 0OMEKEHi KOHKPETHUM AHEM nig Yac nepiogy eMOpioHanbHOro po3BUTKY.

Mepegaroto € Te, WO B AaHOMY crnocobi Mapkepu po3BUTKY MOXHA aHanisyBaTu iHBa3uBHO abo
HeiHBa3MBHO.

Mpu iHBa3MBHOMY MPOBEAEHHI aHanidy 3asBuuain ekcrparyioTb Npoby 3 marepiany sius. Mpoby
NepeBaXkHo BiAOMpPaKOTb 3 eMOPIOHANbLHOT PIANHK, MEPEBAaXKHO 3 anaHTOICHOI pPiAUHKU, TOMY LUO Ue
MiHIMi3ye WMMOBIpHICTb MNCyBaHHA eMOpioHa. 3a3BuMyam anaHToicHa piguHa € EKCKPETOPHUM
CepeaoBULLIEM Ana a30TUCTuMX MeTaboniTie nTawmHoro eMmOpioHa. AnaHToiCHA piguHa no4vnHae
dopmyBaTuca npubnusHo Ha 3 aoby iHkybauii, sk nokazanu Hamburger, V and Hamilton, HL (1951).
"A series of normal stages in the development of the chick embryo". Journal of Morphology 88 (1): 49-
92. TyT NoKasaHo, WO anaHToiC MOMITHMM HA 65 roguHy nicna iHkyGauil y Burnagi KopoTkol
TOBCTOCTIHHOT KULUEHI; e He BE3UKYNAPHOI. Yepes 72 roauHu anaHToiC cTaBaB BE3UKYSOKO PI3HOMo
po3Mipy, Yy cepeaHbOMY PO3MIpYy CepedHbOro MO3Ky, i Le BKasye Ha Te, L0 anaHToiC W anaHToicHa
piauHa 3'aBnsoTbca Ha 3 goby.

BoHa pocsirae makcumanbHoro ob'emy npubnusHo Ha 13 goby iHkybauii Ta npu NPOAOBXKEHHI
iHKyDaUii 3meHLLYeTbCA B 06'eMi uepes BTpaTy BONoru Ta pecopbuii piauHu, ane Ha 18 goly iHkybauii
BCE LLIE € MPUCYTHSA Y BUIMAAi 3Ha4YHUX 06'eMiB.

AnaHToicHa piguHa BigdineHa Big S€YHOI  LWWIKapanynu BHYTPILWHLOK Ta  30BHIUHLOLO
OBONOHKOBMMM MembOpaHamu Ta XopioanaHToICHMMM MemOpaHamu. Xoda anaHToicHa piguHa
OXONMIE BCIO Nepudiepito Anua 3 3apoakom, 3asBuyan anaHToicHa piguHa HaKOMUYYETLCH Y BEPLUWHI
anya 6esnocepeaHbo nig MembpaHamu, LLO NOKPUBAKOTb NOBITPSAHY MOPOXHUHY.

AnaHToiCHa pianHa HaKOMUYYETLCH 3BEPXY SAWUS 3aBAAKW CUSI TSXKIHHA Ta 3aBAAKA BUTUCHEHHIO
WiNbHUM €MOpPIOHOM i XKOBTKOBMM MilLKOM. Cnpobu akypaTHo Bigibpatn npoby anaHTOICHOT pianHu
Yyepes BEpLUMHY AU, NOCTABNEHOr0 BEPTUKANbHO, MOXYTb OYTU YTPYAHEHi, TOMY LLO MOBITPSIHMIA
NPOCTip MIHAETLCA Big ANUA A0 aiua. Ang Toro, wob 3ibpatn anaHToICHY piANHY B NOKanizaoBaHOMY
LEHTpPi, MOXKHa CKOPUCTATUCA CUNOK TsKiHHA. Mpu obepTaHHi aiua y3a0BX AOBroi 0Ci anaHToicHa
pianHa 6yae 36upartucs y BEpPLUMHI SAUA NpAMO Mg LWKapanynow. YknagaHHa Seub 3a A0Broto BiCCHO
Npu3BOAUTL A0 TOrO, WO anaHTOoICHA pianHa Cnpusae ekcTpakuii npodu.

Pe4yoBMHY TUNy anaHTOICHOT PiAUHU MOXHA BUTATATU 3 ARUA PisHUMKU cnocobamu, BKIIHOYAYM
NMPOHUKHEHHS Yepes LiKapanyny sius Ta BBEAEHHSA KaHloni yepes membpaHu. 3pasok piguHu, Lo
BiAOMpaeTbCA, MOXHA MOTIM NOBEPHYTU Ha3ad, AKWO MeMOpaHy Ta/abo wkapanyny LWBKUAKO 3aninuTu
NigxoasLo pe4oBUHO abo aaTu 3aKpUTUCS CaMOCTIHO.
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Migxoasawi cnocobu It anapatypa ANsi NPOHUKHEHHS B Alile Ta iHBasuBHOro aoGopy npobu
po3kpuTi, Hanpuknag, B US-A-20070137577, WO-A-00/22921 abo WO-A-99/34667. 3 BiaidbpaHoio B
Takuin cnocié npoGoto aAani MaHinyniowTb ANS BUSHAYEHHS MAPKEpPIB PO3BUTKY M aHanisy BiAHOCHUX
i/ab0 abCOMTHUX KiNbKOCTEN MPUCYTHIX Mapkepis PO3BUTKY.

MpucyTHiCTb Mapkepa abo mapkepiB po3BuTKY B nNpobi MoxHa aHanisyBatu Oyab-sikUM METOA0M
BU3HAYEHHA Ta KiNbKiCHOT oOUiHKW. [lepeBa)kHO aHanisysatM MeTo4amMu MarHiTHOT pPe3OHaHCHOT
ToMorpadii, BKIOYal4YM METOAM SAEPHOr0 MAarHiTHOrO PE30HaHCy; CMeKTpanbHUMKU PE3OHAHCHUMU
MeTodamMmu, y TOMY YMUCHi MeToaoMm iH(padepBOHOT cnekTpockonii Ta PamaH-cnektpockonii, i/abo
aHanitmuHuMmn - metogamm tuny PX abo BEPX i3 BignosigHuMmun agetektopamu, MeTodamu
dryopecuUeHTHOT cnekTpockonii Ta/abo iMyHOCOPGEHTHOro aHanisy 3 npuBUTUMM (PEPMEHTaMMU,
BKMNIOYAOYM CYXMH i MOKPUIA MeToau, Taki Kk MeTod 3 iHAUKATOPHUMM CMYKKamu. Y TOW 4vac §K
iHBa3MBHI crnocobu [03BONAKTbL NpsiMO Bigidbpatu npoby Ta npoaHanidyBatu BigidbpaHy piguny,
nepeBa)kHO NPOBOAWTW aHani3 HeiHBa3MBHO 3aBAAKW €(EKTUBHOCTI TaKoOro aHanisy npu Tomy, LUO
wkapanyna siyd Ta MeMmOpaHu B HbOMY 3anMLIalTbCH HEYLUKOOKEHUMM,

IOna HeiHBA3MBHOro aHanisy MoXkHa 3acTtocoByBaTu OyAb-siKMIA miaxoaawmi cnocib. 3assuyan
3aCTOCOBYIOTb KiMbKICHI CMEKTpanbHi pe3OoHaHCHi MeToau, BKkNodatoun iHgppadepsoHy abo PamaH-
CMEKTPOCKONIilO, MEPEBAa)KHO 3anydawdum BTOPUHHI CMEKTpU ANA BUSIBMEHHA abcomntoTHux i/abo
BiQHOCHMX KiflbKOCTENW MapKepiB pPO3BUTKY B fiili. Hespaxkaioum Ha Te, WO BUKOPUCTAHHA
HeiHBasMBHUX crnocobiB 6yno po3KpuUTO B Aeskux nybnikauiax, Hanpuknaa, B US-A-2011/144473 i US-
A-7950349, ui nybnikauii Tinbkn B 3aranbHOMY OMUCYIOTb CYMAPHi €MICiiiHI CNeKTPU, WO Ha NpakTuli
He [103BONSE PO3PISHMTK CTafil0 PO3BUTKY, XXUTTE3AATHICTL Ta/abo cTaTb embpioHa. JaHui cnocid
BiPI3HAETbCA BiA pPO3KPUTMUX CNOcoBiB 30Kpema TUM, LIO BCTAHOBIMIOE TMPUCYTHICTb AEAKUX
KOMMOHEHTIB y ANUi 32 AONOMOrOK BTOPUHHUX MNOXIOHUX CNEKTPIB, LU0 AO3BONAIOTb CENEKTUBHO
BMU3HAYaTM aBCONIOTHI Ta BiAHOCHI KiNbKOCTi 0AHOro abo AEKiNbKOX MapKepiB PO3BUTKY.

3okpema ans AOCATHEHHS HeOoOXigHOT TOYHOCTI Ta BiATBOPIOBAHOCTI MOXHAa BUKOPUCTOBYBATU
andepeHuiansHy [4-®Oyp'e Ta PamaH-®yp'e cnektpockonito abo ix komGiHauilo, Toai Sk MeToau
MarHiTHOrO Pe3oHaHCy MOXKHa 3acTOCOBYBATWM ANA BU3HAYEHHS MPUPOAM MapKEPIB PO3BUTKY Ta
BCTaHOBIIEHHSA 6Aa30BOro piBHA A KanibpyBaHHA CUCTEMMU.

HaHuit cnocié Ao3BONSIE 3 YCMIXOM BU3HAYUTU XKUTTE3AATHICTb Ta/abo cratb emMOpioHa embpioH
i/abo nepeBa)kHO cTadii pO3BUTKY Bia nmoyartky iHkyGauii 40 BUIYyNMEHHA.

MepeBa)kHO NPOBOAUTU BUMIPIOBAHHS npoTsiroM 1-15 ai6, 6inbw nepeBaxHo 2-14 ai6, we GinbL
nepeaxkHo 3-13 ni6 i HaBiTb Ginbl nepeBaxHo 4-12 Aai6 nicna nouartky iHkybauii Ta cragio a)
NepeBaXkHO MPOBOAMTU NPOTArom 6-12 ai6 nicnst novaTky iHKyGauil anus.

Lle no3BoONsie YHUKHYTU BUTPAT Ha iHKyOyBaHHA se€Ub abo HexumBux abo He Tiel crarti. Kpim Toro
MOX>HA BM3HAYMTU peanbHy CTagilo po3BuTKy snug. Ona nopia 3 6inbw KOpoTkumu abo AOBrMMU
nepiogamu iHkybauii, H>k B JOMALLIHIX Kypei, MOXKHa BMOpaTH iHLWi nepioan yacy.

Mapkepu pO3BUTKY 3a JaHUM BUHAXOAOM MEpPEeBaKHO BUOMpATM 3 LUYKPiB, aMiHOKMCNOT i iX
meTabonitis i/abo npekypcopis.

3 HUX 0COBNMBO BaXKNMUBI MapKepy PO3BUTKY BKIOYMAIOTb [MIOKO3Y, XOMiH i BamiH, KOXHUA 3 SKUX
pobuTb CTAaTUCTUYHO 3HAYUMUIA BNSIMB HA BUSHAYEHHS CTaTi NTaMHOIo eMopioHa.

He 3BepTatoumnch a0 Akoi-HeOyab KOHKPETHOT TEOPIl, MOXHA BBAXKATH, LLO XOTiH i TPUMETUNTIILUUH
i iOro amiHOKMCNOTHa noxiaHa ocobnMBO 3aCTOCOBHI ANA MIATPUMKM PO3BUTKY HEPBOBOI CUCTEMU
nnoga. byno BCTAHOBMEHO, WO CMIBBIAHOLLUEHHA XOMiHY Ta TPUMETURrAiUuHy (6eTaiHy) CWUMbHO
BiAPI3HAETLCA Yy YONOBIMMX | XIHOUMX eMOPpIOHIB, Npu4oMy abCONIOTHI KINbKOCTI XOMiHy BuLlE B
aNaHTOICHIN piguHI »KiIHOYMX eMOPpIOHIB. Y Linomy XOniH i oro metabonitn HeoOXiaHI ANA AOCATHEHHS
TPbOX BaXKMUBUX I3IONOrMHUX LinNen: CTPYKTYPHA UiNICHICTb Ta CUrHanbHi OyHKUiT ANa KNITUHHUX
MeMOpaH; XomniHepriyHa HEWpPOTPAHCMICIst (CMHTE3 aLETUIXOMiHY) Ta OCHOBHE MKEPENO METUNbHUX
rpyn 4epes hWoro metabonit TPUMETUNINIUMH, AKUi Gepe ydacTb Y CUHTESI S-ageHO3UNMETIOHIHY
(SAMe). 3 iHworo 6oky, 6yno BCTAHOBNEHO, LU0 BamniH i rmnwoko3a TakoX MOMITHO BapilolOTbLCS Y
YONOBIYMX i XKIHOUNX EMOPICHIB.

Y sunagky ntaxis Gallus gallus domesticus nepesaxkHo, o6 nepwmmM abo HACTYNHUM MapKepoMm
PO3BMTKY B anaHTOICHIN piguHi 6yna rnioko3a B abCOMIOTHIN KinbKoCTi B iHTepBani 30-70 MKkMonb/Mn
AN KiHOYMX eMOpPioHiB i 1-30 MKMONbL/MN ANst YONOBIMMX EMOPIOHIB.

[HWKMM nepwmmM abo HaCTYMHUM MEPEBaXKHUM MapKEpPOM pPO3BUTKY Ana emOpioHis Gallus gallus
domesticus € xoniH B anaHTOICHIN pigvHi B aDCOMIOTHIN KiNbKOCTI AnA XiHOYNX eMOpioHiB B iHTepBani
Big 110 mkmonb/Mmn go 130 MKMOMNb/MN i ANS YONOBiMMX e€MOpioHiB Big 90 MKMONb/MI, A0, ane He
BKIMOYHO, 110 MKMONb/ M.

e ogHuM nepwmm abo HACTYNMHMM MapkepoM Po3BUTKY Ans eMmOpioHiB Gallus gallus domesticus
NEpPEBAaXKHO € BariH B aNAHTOICHIN piguHi B aBCOMIOTHIN KiNbKOCTI ANA XiHOUYMX eMOpIOHIB B iHTepBani



10

15

20

25

30

35

40

45

50

55

UA 118544 C2

Big 110 mkMonb/mMn Ao 130 MKmonb/mn i ANs 4yonoBiumx emOpioHiB Big 90 MKMOnb/MN O, ane He
BKIMOYHO, 110 MKMONb/ M.

MepeBaxkHo, WO6 y aaHomy crnocobi WoHaWMeEHLLIE APYruii MapKkep BM3HA4aBcsl Ha cragii (a),
NPUYOMY LLICHANMEHLLE NEPLLUA | APYIUii MapKkepu aHanisyioTb Ta NOPIBHIOKTbL 3 6a30BMM 3HAYEHHSIM
i BCTAHOBMIOKOTb X CNiBBiAHOLLEHHS.

CeneKTUBHICTb BU3HAYEHHS >KUTTE3AATHOCTI Ta CTaTi MOXHa 3 YCMiXOM YAOCKOHANWUTU LUMSAXOM
Kopenauil aHanisy ana Asox abo Tpbox MapkepiB. BignoBiaHO nepeBaXkHO AETEKTYBATU 1 aHanisysatu
LWOHaNMeHLWe nepwwui i apyrui Tta/abo HacTynmHMI Mapkep PO3BUTKY, Npu4oMy crtatb Ta/abo
JKUTTE3AATHICTb BU3HA4YalOTh 3a aOCONMIOTHUMU KiNbKOCTAMW Ta CNIBBIAHOLUEHHAM LLOHAWMEHLLIE
MepLLUOro 1 Apyroro Ta/abo HaCTYNHUX MapKepiB.

OaHum cnocobom TakoXX MOXHA BU3HAUUTU, UM € eMOPIOH >KMBUM | YOMOBIMMM ab0 XUBUM i
XKIHOUYMM, BiAOKPEMWUTU MHOXUHY >KMBWUX YOSMOBIYMX HAeub Big MHOXWUHU >KUBUX XKIHOYMX fAeUb Ta
o4epXKaTu Cenekuito A€Lb Ha NepeBaXkHO Y0MoBidi abo XiHOui.

OTpuMaHi B Takuim Crocib rpynu sieub 3 >KMBUX KIHOUMX ab0 4OMOBIUMX MOXHA iHKyOyBaTu Ta
BUMNYNMIOBATW N oAepXaTu Nonynsilii nepeBa)KHO »KiHOUMX abo YONOoBiHNX 0COOUH Kypen.

MepeBaykHUM TakoX € Te, WO AaHui crocid ao3sonse BBOAMTM Bipyc abo BipyconoaibHuii
MaTepian y KoxHe anue, igeHTuikoBaHe AK yTpUMYyode XMUBUI YONoBiuMiA abo XKiHOUMI €MOPIOH, i
nicns iHkyGauil BuainuTh 3 iHkyboBaHMX €LUb OTPUMAHY BaKLMHY.

Micna iH'ekUil MOCIBHOrO BipyCy ANMUSA, L0 MICTATb MBI €MOpPIOHWU, NnepeHocATb B iHKybaTtop Ha
nonepeaHbO BU3HAYeHW Yac. HanpukiHui UbOro nepioay siMus NEPEHOCATb Ha CTaHUil0 oAepKaHHA
BaKUWH, € 3 KOXKHOIO SMLUS BUTAraOTb, HANPUKNaa, aMmHIOTUYHY PignHy.

BianoBigHO AaHWI BMHAXiA BKIKOYAE TaKOX cTaaii BMEPTBIHHA eMOpioHa B iHpikoBaHOMY sl Ta
360py aMHIOTUYHOT PigWMHMN 3 KOXKHOTO MEPTBOTO SANLSA, NPUHOMY aMHIOTUYHA PigMHa MICTUTb BaKLUUHY, i
BUAINEHHA BaKUMHW 3 aMHIOTUYHOT piguHu. Hanpuknag, Bipyc BKNioYae Bipyc rpuny MOAUHU W, OTXeE,
3ibpaHa aMHiOTMYHA piguHA MICTUTb NMIOACHKY NPOTUTPUNO3HY BAKLUHY.

Mapkepu po3BUTKY 3ri4HO 3 JAHUM BUHAXO4OM MOXHA TaKOXX BUKOPUCTOBYBATU ASIS BUSHAYEHHS
Biky embOpioHa abo MOXHA BUKOPUCTOBYBATH iHLLI MapKepH.

Mapkepu po3BUTKY, SIKi 3aCTOCOBYIOTb ANS1 BUSHAYEHHSA BiKy eMOpioHa, nepeBa)kHo BMOMpaTun 3
aMiHOKMCNOT i X meTaboniTie i/abo npekypcopiB. 3asBHMKM BCTAHOBUIM 30KpeEMa, WO abConioTHI Ta
BiJHOCHI KiNbKOCTi amMiHOKMCNOT, Ginblu MNepeBa)kHO TPUMETUNINIUMHY, acnaptaTy W acnapariiy,
rmyraMary Ta rnytaMmiHy i nponiHy, MOXyTb NpAMO OyTu 3B'I3aHi 3i cTagielo PO3BUTKY MTALLUMHOIO
eMOpioHa B aiui. Lle gocutb cCyTTeéBO, TOMY WO psg OCOONUBOCTEN A03BONSIE BU3HAYATU CTafito
po3BuTKY abo Bik NTALUMHOTO eMOpPIOHA, y TOMY YUCINI HA PaHHIX CTadixX PO3BUTKY.

BianoBigHO OaHMK BUHaxia TakoX AO3BONMAE BUAINUTU AWMU HA NPaKTUYHO OAHAKOBIW cTagil
po3BUTKY ab0 peanbHOro BiKy, 3'€QHATU MHOXMWHY SIELb MPAKTUYMHO OAHOrO BiKYy Ta MOTIM PErynioBaTu
iHkyDauilo. Y pesynbTaTti Ao3piBaHHA MOBWUHHO OyTWM Ginbll pPiBHOMIPHMM, WO npu3Bede A0 GinbLu
ogHopigHoT nonynauii kypen abo ix NiABULLIEHIN SIKOCTi 3aBAAKA 3MEHLLUEHHIO CTPECY Ta 3MEHLLEHHIO
yucna nTaxie, WO paHo BUNYNUIMMUCSA, SKi Aani NOMILLATb B YMOBM TPMBANOTO LUTYYHOTO iHKyOyBaHHS.

OTpuMaHa nonynsuia nraxie, Wo Bunynunucs, 6yae GinbLu AKiCHOW, WO npusBede A0 GinbLIOro
BUXOAY Ta 3HWXEHHS HacTyMmHWUX BUMOr A0 NONynsauii Kypewn, Hanpuknajg, 3MeHLUEHOT KinbKOCTi
06poBoK.

AHanoriyHe BMKOPUCTAHHS nonynsuii seub BUOPaAHOro Biky AO3BOMWUTL Takox Binblu e(peKTUBHO
FOTOBWUTU BAKUUHW, TOMY LLIO TYT CTaAia pO3BMTKY MTALUMHOIO eMOpiOHa BU3HAYAE MOMEHT Yacy, KOmm
BBEAEHHSA Bipycy Oyae HaibinbLue ePekTUBHO.

HaHni BuHaxig TakoxX BIQHOCUTBLCA A0 Cenekuil Aeub Ta nicnsg BUNYNAeHHa A0 nonynauii Kypen,
AKY OAEPKYIOTb UM CNOCoBoM.

HactynHi HeoBmexkytodi npuknaan HaBedeHi Ans incTpauii BuHaxoay.

Mpuknag 1

MeToauka Bu3Ha4YeHHa MeTaboniyHoro Nnpoinio in ovo

Anuya kypen Gallus gallus domesticus iHkyOyBanu npu 37.8 °C, nepeBepTaloyM LWOrOAUHKU, B
iHkybaTopi moaeni 50 Bia MS Broedmachines V.O.F.

OaHy rpyny 3 12 deub iHkyOGyBanu npotarom 9 gi6, apyry rpyny 3 12 seupb iHKyOyBanum npoTsirom
10 ni6 i TpeTio rpyny 3 12 seupb iHkyGyBanu npotdarom 11 aib.

Anua sutdranu 3 iHkybatopa Ta nomiwanu y nanepoBui Tpumad nig MiKPOCKONOM MOBITPSIHOKO
NOPOXKHUHOK Joropu. MpokomnBany Ta po3naMmysanu Lukapanyny W membpaHy HaBKOJO MOBITPAHOT
MOPOXKHWHU, 3anuLIalyM HeJOTOPKaHOK MemOpaHy. 3a [OMOMOroK NigCBiMYBaHHA 3HaxoAWUMu
KPOBOHOCHI CyAWHW HaA BHYTPILUHBOI0 MEMOPaHOI0, pobunm ManeHbKMn NPOKOM, YHUKAKOUYM BIYYEHHS
B KPOBOHOCHi CYAMHU, YePE3 BHYTPILLHIO Ta 30BHILLHIO MEMOPAaHN B anaHTOICHY MOPOXXHUHY.
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Aliue Haxunanu Ta 3a 4onomMoro 1 MN NiNeTkM BBOAWAW NOBITPA B L0 NOPOXKHUHY, MiCNA 40ro
BUTATANM NiNeTKOlo Big 1.5 A0 2 MN anaHTOICHOT piguHu. Lo piguHy nepeHocunu B kpionpobipky Ta
HEeramnHo 3amopoXKyBanu B pigkomy asoTi. MoTim 3pa3ku ButAranu ta 36epiranu npu -80 °C.

EmOGpioH BuTAranu 3 anug, sigpisatoun membpaHu 3a AOMNOMOroK MarneHbKOT noxedkn. EmOpioH
NoMiLLIaNN B OXONOAXKYBaHy nbogomM npobipky Falcon, HanoBHeHy 96 %-M eTaHOonoM, i 3bepirany Ha
nboAdi B TEMPABI NPW KIMHATHIA TemnepaTypi.

AnaHToiCHY pignHy Bigbupanu npu -80 °C, po3aMopoxKyBanu 1a B CKIsiHy npobipky BHOcunn 1 Mn
3paska.

[o 3paska cKnsHOK NacTepoBCLKOID nineTkow gogasanu 1 Mn xnopocdopmy 1a 1 MN Cymilwi
MeTaHon-soga (1:1). TpoGipku 3akpuBanu KpuULIKOKW Ta cTpywyBanu 20 cekyHa, a noTim
oxonogxysanu npu 4 °C npotarom 10 xBunuH. oTiM 32 AONOMOrCK NacTEPOBCLKOT NINETKK
BiaGmpanu 1 Mn BEPXHbOro LIapy 3 Uiei cyMmiwi Ta noMilanu B KpionpoBipky. Y kpuudi kpionpoGipku
NPOKOMoBanu oTBip i nposoAaunu cybnimauiiHe CyLliHHA MpoTArom Hodi. Mpoaykt cybnimauiiHoro
CYLiHHA BUKOPUCTOBYBaNU SIK 3pa3ok ans snomku AMP cnekTpa.

Mpuknag 2

MeToauka Bu3Ha4YeHHa MeTaboniyHoro Nnpoinio in ovo

Anuya kypen Gallus gallus domesticus iHkyOyBanun npu 37.8 °C, noBepTawuu WOrOAWHU, Y
npoMmucrioBomy iHkyGartopi Bia Petersime NV. OgHy rpyny 3 50 seub iHkyGyBanu npotdarom 8 gaib,
apyry rpyny 3 50 seub iHkybyBanu npotarom 9 aid i TpeTio rpyny 3 50 deub iHkybyBanu npotarom 10
niod.

Anua Butaranu 3 iHkybatopa Ta nomiwany y nnactMKOBUIA TpumMad nig MiKpOCKONOM MOBITPSIHOKO
NOPO>KHUHOIO JOTOPU.

MpokomoBanu Ta po3naMyBany LIKapanyny n MemOpaHy HaBKONO MNOBITPAHOT MOPOXKHWUHMU,
3anuLialym HegoTopKaHo MembpaHy. 3a AONOMOro0 MiACBIMYBAHHS 3HAXOAUNM KPOBOHOCHI CyAWHU
Haj BHYTPIWHbLOW MeMOpaHol, podunyM ManeHbKMn NPOKON, YHUKAKYW BAYYEHHS B KPOBOHOCHI
CYAMHU, YepPe3 BHYTPILLHIO Ta 30BHILLHIO MEMOPaHM B anaHTOICHY MOPOXKHUHY.

Aliue Haxunanu Ta 3a 4onomMoro 1 MN NiNeTkM BBOAWAW NOBITPA B L0 NOPOXKHUHY, MiCNA 40ro
BUTATANM NiNeTKOlo Big 1.5 A0 2 MN anaHTOICHOT piguHu. Lo piguHy nepeHocunu B kpionpobipky Ta
HEeramnHo 3amopoXKyBanu B pigkomy asorti. IMoTiM 3pasku Butaranu 1a 36epiranu npu -80 °C.

EmOGpioH BuTAranu 3 anug, sigpisatoun membpaHu 3a AOMNOMOroK MarneHbKOT noxedkn. EmOpioH
NoMiLLIaNN B OXONOAXKYBaHy nbogomM npobipky Falcon, HanoBHeHy 96 %-M eTaHOonoM, i 3bepirany Ha
nboAdi B TEMpSABI NpY KiMHaTHIN TemnepaTypi.

AnaHnToicHy piguHy Bigbupanu npu -80 °C, posmopoxysanu Ta BHocurim 0.5 mn 3paska B
KpionpoBipky. Y Kpuwui kpionpobipku npokonosanu OTBip i npoBoaunu cyGnimauiiHe CyLUiHHS
npoTarom Houi. MpoaykT cybniMauiiHOro CyLliHHA BMKOPWUCTOBYBanNM sk 3pasok Ana 3nomku AMP
cnekTpa.

Bu3aHaueHHA cTaTi - KOHTPOSb:

Kypsaunii em6pioH BuTaranu 3 etaHony, cywmnu 10 XBunuH npu KiMHaTHIR Temneparypi. Bigpisanu
ManeHbKUn LLUMATOYOK NIBOT HiKKW, SIKMW BUKOPUCTOBYBanu Ana suaineHHa OHK, 3a gonomoroto
Habopy ana sugineHHs OHK (Qiagen Dneasy kit), i noTim Bu3Hayanu kinbkicteb JHK 3a gonomoroto
HaHOKanesnLHOro NPUCTPOIO.

Ona BusHaueHHs1 ctaTi emOpioHa BukopuctoByBanu MNP aHanizatop 3 npaimepammn 1272H i
1237L (Sigma). Bukopuctosysanu nporpamy [JIP, 95 °C npotsarom 5 xsBunuH, notim 36 pasis 95 °C
npotarom 45 cekyHa, 56 °C npotarom 45 cekyHa, 72 °C npotarom 1 XBUAWHW Ta NOTIM OAWH pa3 npu
72°C npotdarom 5 xBunuH. Ctatb emOpioHa Bu3Hadanu 3a pesynbtatramu [1JIP  aHanisy,
iaeHTUikyBanu 3 BUKOpPUCTaHHAM 2 % arapoBoro rento.

loTyBaHHA 3paska ana AMP

3pasok 50-100 mMr maTepiany, ogepaHoro K onMcaHo BULLE, BUBYANU METOAOM ABOMIPHOI (2D)-
"H-"H-J-po3BoneHoi AMP cnektpockonii 3 BUKOPUCTaHHAM 3-(TpumeTuncunin)nponioHosoi-2,2,3,3-d4
kncnotu (TSP) B AKOCTI BHYTPILWWHBLOIO cTaHaapTy, Sk onucaHo B Nature Protocols, Vol.5, No.3, 2010,
pages 536-549, i Phytochemistry 71, 2010, 773-784.

OtpumaHi aadi ana Mpuknaay 1 HaBedeHi B Tabnuui 1:
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Tabnuugs 1

OTpumMaHi aaHi Ans Y0noBivmx i >KiHOYMX eMOPIOHIB

Mapkepu po3BUTKY

JKiHoui (MKMOTb/MI; Yy AYy»KKaX
cTaHJapTHE BiAXWUNEHHS)

Yornosiui
(MKMORB/MA; Y AYKKax

CTaHJapTHE BiAXWNEHHS)

Fnioko3a 51 (17.7) 32.2 (10.5)
XoniH 125.8 (21.4) 101.3 (21.1)
Banin 23.7 (4.09) 28.6 (3.63)

BaratonapameTpu4yHuiA aHanis gaHux

Mpu 06pobui gaHux 'H AMP cnekrpockonii Ang rpynu 3paskiB BUKOPUCTOBYBAnNu MOAEMNOBAHHS
METOA0M ApoOOBMX HaWMEHLUMX KBaJapaTie 3 BaratonapameTpudyHUM CTaTUCTUYHMM aHanisom Ans
BU3HAYEHHA BCix MeTabonitie, BuaBneHnx Metogom 'H AMP. Haibinbll Ba)XNMMBOK OTPUMAHOIO
iHdbopmauieo BuaBMNaca Kopensuia Mk gpoma Habopamu gaHux, a came AdaHi ang BumipaHux 'H
AMP curnanis (ana metaboniTis) i AaHi Ans knacudikauii 3paskis (rpynosa iHpopmadis).

Takui aHania O03BOMMB BU3HAYUTKU HE TiNbku abCOMIOTHI KiNMbKOCTI MapKepiB PO3BUTKY ANs
YONOBIYMX i >XiHOUMX eMOPpIOHIB, ane TakoX i TX BIAHOCHI KinbkocTi. lMpu aogaBaHHi gpyroro Ta
TPETLOr0 MapKepiB CENEKTUBHICTb TECTYBAHHA 3pocTana B e OinbliomMy cTyneHi. Ha dirypax 1i 2
nokasaHi BignoeigHo pesynbtaty 6aratonapaMeTpuyHoro aHanisy ansa MNpuknaaie 1i 2 i inpopmadia 3
BU3HAYEHHSA cTaTi eMOpioHa.

Mpuknag 3. BusHayeHHa Biky emOpioHa

Mpuknag 1 noBTopunu, ane npu UbOMY aHamnisyBanu Ti Mapkepu po3BWUTKY, AnA dkux 6yno
BCTAHOBIEHO, O BOHU BAXNWBI AN BUSHAYEHHSA cTagii po3BUTKY abo Biky eMOpIOHIB.

Tabnuuga 2

OtpumaHi gadi ana 9-11 ai6

9 ni6 (MkMonb/mMn) 10 pi6
Mapkep po3BUTKY (CTaHgapTHe BigXUneHHs B (MKMOTb/MT) 11 gi6 (MKkMonb/mI)
Ay>KKax)
TpumeTunriiynH 0.75 (0.27) 0.65 (0.2) 0.43 (0.13)
Acnaprar i Acnapariu 9.35(3.2) 7.72 (2.75) 5.34 (3.91)
mytamar i Fnytamid 41.5(7.71) 37.1 (3.94) 31.7(5.33)
Mponiu 12.7 (2.69) 11 (1.58) 9.02(1.59)

OTpuMaHi aaHi YiTKO NoKasyloThb, LLIO CTailo PO3BUTKY €MOpIOHa MOXHA BU3HAUUTK 3a AOMOMOro
oaHoro abo GinbLie Mapkepis PO3BUTKY.

Ona yrpynoBaHHsa 3paskie 3a gaHummu 'H AMP cnektpockonii ans Bcix metabonitie, BUSBNEHUX
metogom 'H AMP, BukopucTOBYBanu MOAEMOBAHHA METOAO0M ApOoOOBMX HAWMEHLUMX KBaapariB 3
GaratonapaMeTpuU4YHUM CTAaTUCTUYHMM aHanisom. Hanbinbll BaXKNMMBOK OTPUMAHOK iHdOpMaLiEo
BUSIBUNACS KOPENsUia Mk ABoma Habopamu aaHux, a came gaHux ana BumipsaHux 'H AMP curnanise
(ana metaboniTie) i AaHux ana knacudikadii 3paskis (rpynosa iHopmauisi).

BaratonapameTpuyHa MOAENb J03BONMIIA BUSIBUTM 3B'A30K MDK CTaTio, Bikom i/abo
JKUTTE3AATHICTIO eMOpioHa Ta BIiQHOCHOK  KiMbKICTIO NPUCYTHIX MeTabonitie. BukopuctaHHs
anbTepPHaTUBHUX aHaniTUMHUX MeToaiB, Takux 4K, Hanpuknag, MX/MC, gae aHanoridHi pesynbtaTty,
LLO Y3roXKylTbCA 3 OTPUMAHNUMM,

MpoBeaeHnit aHanis A03BONMMB BU3HAYUTU HE TiNbku abCOMIOTHI, ane N BIAHOCHI KiNbKOCTI
MapkepiB po3BuTKy. [ogaBaHHA Apyroro Ta TPeTbOro Mapkepis niaBULLYBano CENEKTUBHICTb
TECTYBaAHHSA B LU BinbLIOMY CTYMEH.

HaBegeHi BuLie npuknagn siCHO NOKa3yloTb Nepesarn cnocoby Ta MaTepianie AaHOro BUHaxoay.
Xo4va HaBeaeHUn JoKNagHMIn ONUC MICTUTb KOHKPETHI BapiaHTW 4aHOro BUHAxXoAy, AaHWii ONUC HE Mae
Ha MeTi OOMEXNUTU BUHAaXiA PO3KPUTUMU TYT KOHKPETHUMK npuknagamu abo BapiaHTamu, TOMY WO
BOHM AaHi nuie Ang inocTpadii, a He ana obMexeHHs, wo 6yae oveBMaHO Ans haxiBuiB y AaHin
obnacri.
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POPMYJIA BUHAXOLOY

1. Cnoci6 Biabopy rpynu sfeub oAaHiel crati, craail po3BUTKY Ta/abo XUTTE3AATHOCTI LUMSXOM
HEPYWMHYIOUOro BM3HAYEHHA CTaTi, cTadil po3BUTKY Ta/abo XUTTE3AAaTHOCTI NTalmMHOro eMOpioHa B
KOXKHOMY SlALi, SKUIA BKNIOYAE:

(2) BM3HAYEHHS LUOHAMMEHLWIE MNEPLUOro MapKepa pO3BUTKY, BMOPAHOro 3 TPUMETUITTILMHY,
acnaprary, apridiHy, rmyraMaTty, rnytamiHy W nponiHy, Ta/abo nepLioro mapkepa crari, BubpaHoro 3
rMIOKO3KM, XoniHy Ta/abo BaniHy B anaHTOICHIA pigvHI y AL NpoTAromM vacy Big noyartky iHKybyBaHHS
SANUS 40 NOro BUNYNNEHHS;

(b) BUMIpIOBAHHSA KiNbKOCTI LOHAMMEHLUE MEPLUOrO MapKepa pPO3BWUTKY Ta/abo Mnepuoro mapkepa
cTarTi, Ta

(C) MOPIBHAHHA Ui€T KiNbKOCTi 3 6A30BMM 3HAYEHHAM AN YOMOBIYOro Ta XHOYOro embpioHa, cragii
po3BUTKY emOpioHa Ta/abo >uBoro, meprtBoro abo Hepo3BMHEHOro embpioHa ansa Toro, wWob6
BU3HAYUTU, YU € JaHWUI €MOPIOH UTTE3AATHUM, YONOBIMUM ab0 XIHOYMM i HA SKil cTaail pO3BUTKY BiH
3HaXOAUTBCS.

2. Cnocib 3a n. 1, y sKOMY LUOHaWMeEHLUEe APYIMA Mapkep BU3HA4YalOTb Ha cragii (a), B sKin
LWOHANMEHLLUE MepLUnii | ApYrMiA MapKkepyu aHani3yloTb Ta NOPIBHIOKTb 3 6a30BMM 3HAYEHHAM i Ans
KO>KHOMO 3 HUX YCTaHOBMIOIOTb CMiBBIAHOLLEHHA MapKepiB PO3BUTKY.

3. Cnoci6 3a n. 1 abo 2, y AkomMy nTalimHa ocobuHa € KypKolo goMalwHbow Gallus gallus domesticus i
B AKOMY nepwuMm abo HacTynHUM MapKepoM PO3BUTKY € [roko3a npu abconioTHOMY BMICTI B
>KiHOUoMy emOpioHi Big 30 Mkmonb/mn A0 70 MKMONb/MIN | B YONOBIMOMY eMOPpIiOHi Bia 1 MKMOMNb/MN A0
30 MKMOnb/MA.

4. Cnoci6 3a n. 3, y skomy nepwmm abo HaCTyNHUM MapKepOM PO3BUTKY € XOMiH npyu abConOTHOMY
BMICTi B iHOoWOMy emOpioHi Big 110 MkMonb/mn Ao 130 MKMONb/MIN | B YonosivoMy embpioHi Big 90
MKMOJIb/MI &X A0, ane He BKNo4Ho, 110 MKkmonb/mn.

5. Cnoci6 3a n. 3 abo 4, y akomy nepwum abo HACTyNHUM MapKepom PO3BWUTKY € BamniH npu
abCconTHOMY BMICTI B XiHouoMy emM6pioHi Bia 110 mkmons/Mn 4o 130 MKMONbL/MN i B YONOBIMOMY
eMOpioHi Big 90 mkmonb/mMn a)k 4o, ane He BKIMOYHO, 110 MKMONb/MI.

6. Cnoci6b 3a byab-akum i3 nn. 3-5, y AKOMY BU3HaA4alOTb W aHamMi3yloTb LOHANMEHLUE NEPLUNIA | APYTMIA
MapKepu pPO3BUTKY Ta B SKOMY BMWKOPUCTOBYIOTb abCOMIOTHI KiNbKOCTI Ta CNiBBiAHOLUEHHS
LWOHANMEHLUE NepLUoro Ta ApPYyroro MapkepiB Ans BU3HA4YeHHs1 cTaTi Ta/abo »uTTe3gaTHOCTI
eMOpioHa.

7. Cnocib 3a 6yab-sikuM i3 nonepeaHix nn., KM BKMOYMAae CTaAilo iHBa3MBHOIO aHanidy emopioHansbHo1
piavHu.

8. Cnoci6b 3a n. 7, y AKOMy aHanisa npoBoAsaTb METO4aMWM MAarHiTHO-pe3OHaHCHOT ToMorpadil,
BKIIOYAIOYM SAEPHUA MArHiTHUW pPEe30HaHC; MEeTodaMu CMEKTPanbHOro pPe3OoHaHCy, BKMOYawyu
iHbpauepBoHy abo PamaH-cnekrpockonito; i/abo aHaniTnuHumMm metoaom, Takum gk N’PX abo BEPX 3
BiANOBIAHUMU AeTeKkTopamMu, PryopecLUeHTHa cnekTpockonia Tta/abo iMyHOCOPOEHTHMI aHanis i3
iMMoBinizoBaHUMM hepMEHTAMMN.

9. Cnocib 3a Oyab-AkMM i3 nonepeaHix nn., SIKMA BKIMIOMAE 3'ACyBaHHA TOro, 4nm € eMOpioH B Aili
JKUTTE3AATHUM | YOMOBIUMM ab0 KUTTE3AATHUM i XKIHOUMM, A TaKOX BiAAINEHHSA TPYNU XUTTE3AATHUX
YONOBIYMX SIEUB Big rPynu >XUTTE3AATHUX XKIHOUMX SIELUL 3 METOK BiaAOOPY NepeBakHo 4YonoBiunx abo
nepeBaXkHO XIHOYMX AELb.

10. Cnoci6 3a n. 9, AkMin BKMoYae iHKyOyBaHHA Ta A03piBaHHA BigibpaHMX XUTTE3AATHUX >XKIHOUNX
Aeub abo KUTTE3JATHUX YOMOBIUMX SELUB 3 METOK OAEPKaHHA MEPEBAKHO >KIHOYOT ab0 nepeBaXkHO
YONOBIYOT rpynu Kypuar.

11. Cnoci6 3a Byab-aKkMM i3 nonepeaHix nn., SKUi BKMIOMAE BUSHAYEHHA CTail po3BUTKY emOpioHa Ta
MMOBIPHOrO 4acy WOro A03piBaHHA, a TakoX noAdin sieub Ha rpynu 3 6nusbkoww abo 0aHAaKOBOK
cTagieto po3BUTKY.

12. Cnoci6 3a Byab-aKMM i3 NonepeaHix nn., KM BKITIOYAE BUSHAYEHHS XXUTTE3AATHOCTI emOpioHa Ta
NOAIN S€Ub Ha rPYNU XKMTTE3AATHUX | HEXKUTTE3JATHUX AELb.

13. Cnoci® 3a nn. 9-12, akui Hagani Bkniodae BiAGIp >UTTE3aaTHUX A€Ub ANs iHKyOyBaHHA Ta
003piBaHHA BIgNOBIAHO A0 OYiKyBaAHOro 4Yacy [Ao3piBaHHSA, 3 METOK OAep)KaHHA Trpynu Kypdar
nepeBaXkHO OAHIET I TIET caMOi CTagil pO3BUTKY.

14. Cnoci6 3a 6yab-Akum i3 nn. 1-13, akuii BKNo4vae

(2) BUABMNEHHA LLUOHAMMEHLUE MEPLUOi MAapKEPHOI CNONYKU PO3BUTKY, BUOPAaHOI 3 TPUMETUNNILUUHY,
acnapTtary, apridiHy, rnytamaTy, rnyramidy i Nnponidy y sndi;

(b) BUSHAYEHHSA KiNMbKOCTI LLIOHAWMEHLUE NepLUOT BUSABNEHOT MAapKePHOT CNONyKN po3BUTKY, Ta
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(C) NOpPIBHAHHA UI€i KiNbKOCTI 3 0a30BMUM 3HAYEHHAM, YCTAHOBNEHWM AnNs cTagii po3BUTKY Big
3aknagku o BUNYNIIEHHS, 3 METOK BU3HAYEHHA cTagil po3BUTKY eMOpioHa Ta MOBIPHOTO Yacy Moro
003piBaHHA.

15. Cnocib 3a n. 14, y akomy Ha ctagii (a) BUABNSOTb LLUOHANMEHLUE APYIMA MapKep, aHani3yloTb
LOHANMEHLLE NepLUMiA | APYTMIA Mapkepun Ta NOPIBHIOTL 3 6a30BMM 3HAYEHHSIM | ANS1 KOXKHOTO 3 HUX
BM3HaA4aloTb CMiBBIAHOLLEHHA MapKepiB PO3BUTKY.

16. Cnocib 3a n. 14 abo 15, y AkoMy ntawumHa ocobuHa aBnsde coboto gomaluHw kKypky Gallus gallus
domesticus i mMapkepu po3BMTKY BUOUpalOTb 3 TPUMETUNMNIUUHY, acnapraty W/abo acnapariHy;
rnyramary Ta/abo rnytamiHy Ta/abo nponiHy.

17. Cnoci6 3a 6yab-akuM i3 nn. 14-16, y AKOMy BUABNATb 1 aHaMi3ylOTh LLOHANMEHLUE NEPLUURA i
OPYrMA  Mapkepu pPO3BUTKY Ta BUKOPUCTOBYKOTb aOBCOMIOTHI  KiMbKOCTI Ta  ChiBBigHOLUEHHS
LLOHANMEHLLE MEPLUOro Ta Apyroro MapkepiB AN BUSHAYEHHA cTadii po3BUTKY eMBpioHa.

18. Cnoci6 3a Oyab-AkMM i3 nonepeaHix nn., y KoMy CTafilo aHanisy emMOpioHanbHOT piguHu
NpoBOAATb IHBA3UBHO.

19. Cnoci6 3a n. 18, y AKOMY aHanis nNpoBOAATb METOAOM MAarHiTHO-pPE30HAHCHOT Tomorpadii,
BKIIOYAIOYM METOAM SAEPHOr0 MArHiTHOrO Pe3OHaHCyY; CNeKTparnbHO-PE3OHAHCHUMKU METOAAMMU,
BKITKOYao4M iHpauepBoHy abo PaMaH-CNneKTPOCKONIlo, a TAKoX TAKMMW aHaNITUYHUMU MEeTodamm, K
’PX abo BEPX 3 BignoBigHumu getektopamu, ¢prnyopecueHTHa cnekTpockonia Ta/abo
iIMyHOCOPOEHTHUIA aHani3 i3 NPUBUTUMKU (PEPMEHTAMM.

20. Cnocib 3a 6yab-akuM i3 nonepeaHix nn., ki Bknodvae Biabip seub Ha pakTu4yHO 0aHAKOBIN cTagii
PO3BUTKY.

21. Cnocib 3a n. 20, sikun BKoyae Bigdip sieup Ha iHKyOyBaHHA Ta A03piBaHHA BignoBigHO A0 ix cTagil
PO3BUTKY AN OAEPKAHHSA TPYNKM KypyaTt PakTU4HO O4HAKOBOTO BiKY.

22. Cnoci® 3a Oyab-akum i3 nn. 14-21, AKMA BKIIIOYAE BU3HAYEHHA XXWUTTE3QATHOCTI Anuda Ta
BiJAiNEHHs HeXUTTE3AaTHUX SeUb A0 CTaail BUMYyNNeHHa Ta/abo BBeAeHHs BipycHoro abo
BipyconogibHoro maTepiany.

23. Cnoci6 3a 6yab-aKkuMM i3 nonepegHix nn., kUi 4O3BONSE 3'CyBaTu, UM € eMOpioH Yonosivumm abo
XKIHOUYMM, | BIAOKPEMUTM TPYNU YOMOBIMMX S€EUb Big rPynyM >KIHOYMX SEUb 3 METO OAepKaHHSA
NepPEBaXKHO YOMOBIUNX a0 NEPEBAXKHO XKIHOUUX SELD.
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