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Mopdorenes neputepuyeckoro 0TesIa 00OHITENIHHOTO AHAIM3ATOPA JATYIIKH 03epHoii, Pelophylax ridi-
bundus (Amphibia, Anura). Koeryn M. @., Crenanwok 1. B. — MccienoBanbsl ocobeHHOCTH Mopdore-
He3a OCHOBHOTO OOOHSITEIbHOTO SITUTENHS JIATYLIKY 03epHOU, Pelophylax ridibundus (Pallas, 1771), Hauu-
Hasi ¢ SMOPHOHAIBHOTO TIEPHO/IA JI0 TMOJHOTO OKOHYaHMsT MeTaMop03a 1 BbIXOJA Ha CyIy. YCTaHOBJICHO,
YTO B OHTOT€HE3¢ HOCOBbBIE MEILIKHM JISITYLIKK 03epHO AruddepeHIMpyIoT Ha Tpu yacTu. Kpome ocHOB-
HOI HOCOBOI MOJIOCTH, KOTOPAasi BLICT/IAHA OCHOBHBIM OOOHSITEJIbHBIM SITUTEIMEM, B TIEPUOI METAMOP-
(o3a 00paszyroTCs NOMONHUTENbHBIE TOJOCTU — CPENHsIS W HUXHSS. BoMepo3oHalbHbBIN OpraH y
JIATYILKY O3€PHOM pa3MelleH B MeIUATbHOM YIJTy HUXKHE HOCOBOM IMOJIOCTH.

KnioueBbie ciioBa: 3eMHOBOIHBIC, OOOHSITEIbHAS CUCTEMA, OOOHSTEIbHBIN SMUTETNI, BOMEPO30-
HaJIbHBIA OpraH.

Lake Frog, Pelophylax ridibundus (Amphibia, Anura), Olfactory Analyzer Peripheral Part Morphogenesis.
Kovtun M. F., Stepanyuk Ya. V. — By means of light microscopy method the features of lake frog,
Pelophylax ridibundus (Pallas, 1771), basic olfactory epithelium were studied starting from the embry-
onal period till complete finishing of morphogenesis and transition to the land life. It is found, that dur-
ing ontogeny frog nasal bags are differentiated into three parts. Besides the basic nasal cavity, which is
covered by basic olfactory epithelium, during the period of metamorphosis additional cavities are creat-
ed, namely medium and lower. Lake frog vomeronasal organ is located in the medial corner of the lower
nasal cavity.

Key words: Amphibia, olfactory system, olfactory epithelium, vomeronasal organ.

Beryn

Jlo nepudepruyHOro Bifaily HIOXOBOTO aHaji3aTopa HajlexkaThb HIOXOBUI eMiTesliii HOCOBOI MOPOXKHUHU
Ta BOMEpPOHAa3aJIbHOTO opraHa. Bimomo, 1o HocoBa mopoxxHuHa (HIT) cyyacHuX 3¢eMHOBOIHUX CITOJTyYa€Th-
¢S i3 30BHIIIHIM CepeIoBUILIEM Yepe3 30BHIllIHI Hi3Ipi, a 3 pOTOBOIO MTOPOXKHUHOIO Yepe3 BHYTPIllIHI Hi3api,
a60 xoann. HIT mopocianx 6e3XBOCTHX 3¢ MHOBOIHUX Ma€ 3HAYHO CKJIAAHIIIY OyHOBY, HiXXK y IpeaCcTaBHUKIB
XBOCTaTHX Ta 6e3Horux (Mensenesa, 1975). BoHa KpiM HIOXOBOT BUKOHY€E quXaJibHY (DyHKIIiO i qudepeHiri-
oBaHa Ha Tpu Bigmian: ocHoBHy HII, yacTuHa sKoi BUCTeleHa ceHCOpHUM HioxoBuM emiteniem (HE) abo
ocHoBHUM HE; cepenHio Ta HUXXHIO HOCOBI MOPOKHMHM, CTIHKU CEPEAHBOI BKPUTI HECEHCOPHUM eTliTeslieM
(inaudepeHTHUM ). HUKHSI HOCOBA TIOPOKHMHA Ma€ MeliaIbHUI 3aKyTOK i SIBJISIE COOOI0 BOMEPOHA3aTbHUI
opraH (opraH fkoOcoHa ), 1110 BUCTeJeHUIT ocoomBuM ceHcopHuM HE (BoMepoHazanbHUMIA emiTetiit).

BBakaeTbcs, 1110 3HaYHa TpaHchOpMallisi CTPYKTYp HIOXOBOI'O aHajizaTopa, 0COOJIMBO, oro nepude-
PUYHOTO BiImiTy, Y XpeOeTHHX TOB’sI3aHa 3 BUXOAOM iX Ha cyxomil. OMHMM 3 apryMEeHTIiB Ha KOPUCTD LIi€l JyMKHI
€ CYTTEBI BiIMIHHOCTI B 1i0ro opraHizaiiii y pu6 i Ha3eMHuX XpebeTHHX, 30KpeMa, amdibiit (Mensenesa, 1975).
Ilepi 3a Bce 11e IPOSIBISIETHCS B HASIBHOCTI y amM}ibiit HOBOI CTPYKTYPH HOCOBOI MOPOXKHUHU — BOMEpPOHA-
3aJIbHOTO OpraHa. Y OuIbLIOCTI 3eMHOBOAHUX BOMEPOHA3aJbHUI OpraH BiJa€ OKPEMUII HEPB 10 10JATKOBOI
HIOXOBOI HUOYIMHU. Buxoasiun 3 11poro, y 3¢eMHOBOIHMX, BIIEpIlIe cepell XPeOeTHUX, PO3Pi3HSIOTh OCHOBHY
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Puc. 1. Cxema cTpyKTyp HOCOBOI TTIOPOKHUHM JIMUUHOK P. ridibundus: R — poctpanbHa yactnHa; M — meni-
anbHa yactTHa; C — KaynajibHa 4acTUHA.

Fig. 1. Analysis scheme of P. ridibundus larva nasal cavity of: R — rostral part; M — medial part; C — cau-
dal part.

Ta JOJATKOBY YaCTUHU TteprdepnyHoro Bimmiry HroxoBoro aHaiizaropa (Reiss, Eisthen, 2007). OcHoBHa YacTh-
Ha nipejcTaBieHa ocHoBHUM HE, nomatkoBa — BoMepoOHa3aJbHUM eITiTeJiEM.

Mani 1moao po3BUTKy Ta MopdoJorii ocHoBHoro HE 3eMHoBomHUX ManouncenbHi. Li ctpykrypu Oynmu
YacTKOBO onucaHi y 4epByr (Schmidt, Wake, 1990), xsoctatux (Dawley, Crowder, 1995) ta 6e3xBocTux 3em-
HoBomHux (Jermakowicz et al., 2004; Wang et al., 2008). ¥ uuroBaHuX poOOTax OMUCAHO 3[EOLTHIIOTO
3araJbHy MopdoJorito HIT 6e3 KinbKicHOro Ta sikicHoro ii aHamizy. Kpim Toro, 6i1blIicTh MOP(HOJIOTiB BUKO-
PUCTOBYBAJIU JIUIIIE OKPEMi IIepioar OHTOTreHe3y, 110, 0e3yMOBHO, He BimoOpaXkae IMOBHICTIO ITPOIIEC PO3BUT-
Ky JOCIIIKYBaHUX CTPYKTYp. JlaHi 1100 MOBHOTO MOP(OTreHe3y LUX CTPYKTYp Yy 3kKabu o3epHoi BiacyTHi. 11106
BHECTHU SICHICTH y LIe¥l TIpollec HaMu OYJIO ITOCTaBJIEHO 3a METY JOCTIIUTU PO3BUTOK IepuhepUIHOTO BiIIi-
JIy HIOXOBOTO aHajli3aTopa Bill 3aKJIaJIKW HIOXOBMX TUIAKOJ J0 TOBHOTO MU(MEPeHIiIOBaHHSI HOCOBOI MOPOX-
HUHU. Mop@doreHe3 BOMepOHa3aIbHOTO OpraHa Oyae PO3IJISTHYTO OKPEeMO.

Marepian i MmeToau

CrpykTypu nieprudepryHOTO BillIiTy HIOXOBOTO aHaTi3aTopa xkabu o3epHoi — Pelophylax ridibundus (Pallas,
1771) — pmocmigunu B pi3Hi mepiogn oHTOreHe3y. 3okpema, Ha 18—20-ii cTtamisix eMOpiOHATLHOTO PO3BUTKY,
21—41-it cramisix JUMYMHKOBOTO Ta B mepiom Metamopdo3y (42—46-ii cramii). JocaimKyBaiu TaKoX OCOOMH
14-n060BoTO BiKy, TOOTO TIiCJIsl 3aKiHYEHHSI MeTaMopdo3y. Ychoro Oyao gociimkeHo 49 ex3. pi3HUX Tepio-
IiB po3BUTKY. CTafii OHTOreHe3y BM3HAYAIM 3a TAOJIMLSIMHA HOPMAJIbLHOTO PO3BUTKY 0€3XBOCTUX 3€MHOBOII-
Hux (Gosner, 1960). Marepian dikcyBaau B 5 %-BoMy po3uuHi HeWTpaabHOro Gopmaitiny npotsaroM 14 mi6
a00 2 %-BOMy pO3uHMHI IIOTapoBoro ajibaeriny Ha 0,1 M kKokoauiaatHomy 6ydepi. Tlicast petesibHOT MPOMUB-
KM MaTepial 3aK/Ii049aii B TOMOreHi3oBaHy napacdiHoBy cymii (Histomix®). Pisky mMaTepiany npoBoauiu cepiii-
HO Y ()pOHTAJIBHIN Ta CariTaJbHIN TUIOIIMHI, TOBIIMHA 3pi3iB 10—15 MxM; 3pi3u ¢apOyBaam Kpeo3ui-Bioyie-
ToM 3a Hiciem ta remarokcuitin-eo3nHoM 3a bemepom. DortorpadyBaHHS TiCTOJIONIYHKMX MperapaTiB 3miii-
CHIOBaJIM 3 MiKpocKoma Zeiss Axio Imager M1 3a qormomMoroio ImporpaMHoro 3abesnedyeHHst Zeiss Axio Vision
V. 4.63 y 1eHTpPi KOJEKTUBHOTO KOPUCTYBAHHS YHIKaJbHUM OOGJaJHAHHSAM MpU IHCTUTYTI 300J0Tii
in. 1. I. IImansrayzena HAH Ykpaian. 3 26-1 cTamii po3BUTKY OITMCYBaIN Ta BUMipIOBAJIN HIOXOBI CTPYKTY-
pHU Y pocTpaIbHili, MeIiaabHii Ta KaymaiabHiil yactuHi HIT (puc. 1) 3a momomoroio mporpamu «Mopdosioris
5.0». [NopiBHSUIbHMIT aHAITI3 3OIMCHIOBAIM 32 TAKMMHU TTapaMeTpaMU: TOBIIMHA i 06’eM mapiB ocHoBHOro HE,
CTymiHb iX mudepenmianii. [Ipy ommci Ta imeHTHIKALiT HIOXOBUX CTPYKTYP 32 OCHOBY B3SITO TEPMIiHOJIOTiIO
B. €pmakoBuua 3i criBaBTopamu (Jermakowicz et al., 2004 ).

Pe3ynbraTu

IMepumu i3 cTpyKTyp nepudepruyHOro Biflily HIOXOBOro aHajizaTopa B eMOpio-
reHesi >)kabu 03epHOi1 3 SIBJISIIOTHCS MapHi HIOXOBI Miakoau (18-s cramisi eMOpioHaTbHO-
ro po3BuTKy). Hi0X0Bi m1akony po3MilllyioThbcsl OilaTepajJbHO Y POCTPAIbHIN YacTHUHI
rojioBu emOpioHa. HioxoBa mjakoaa Ha MornepeyHux 3pizax siBjsie co000 HEeBeJIMKe MOTOB-
LIEeHHS Hean(epeHLiiOBaHOTO eKTOAePMAaJIbHOTO eIiTellil0 Y BUTJISIAI Malixke BepTUKAJIb-
HOI TUTaCTUHKM 3aBTOBIIKM 49,03 £ 3,92 MKM.

Ha nacrtynHiit 19-ii cTanii po3BUTKY HIOXOBI MJIAKOIM, 30epiraroum CBOI TOMorpa-
¢ito, 30iMbIIYIOTBCS Yy po3Mipax. 30KpeMa, MOMITHO 3pOCTAa€ iXHs TOBIIMHA
(85,31 £ 4,71 mxm), a 06’em ctanoBuTh 0,0020 MM3. 3 IKiCHMX 3MiH BiI3HAYeHO IMOYa-
TOK TIpoliecy iHBariHauii LIEHTpaJbHUX YACTUH IUIaKOH Y OiK TOJIOBHOI ME3eHXiMU,
BHACJIiZIOK YOro Ha TOBEPXHi r0JIOBU YTBOPIOIOTHCS 3a4aTKOBI HIOXOBI SIMKU (puc. 2, a).
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Puc. 2. [TonepeuHuii 3pi3 yepe3 HIOXOBI TIakoau eMOpioHiB P. Ridibundus: a — 19-Ta Ta craisi pO3BUTKY;
6 — 20-Ta cTamist pO3BUTKY.
YMOBHI TIO3HAUEHHsI: Op — HIOXOBa IUIaKo/a; nt — HepBOBa TPyOKa; Opi — HIOXOBA SIMKa.

Fig. 2. Transverse section of P. ridibundus embryo olfactory placode during the 19th (a) and 20th (b) devel-
opmental stages: op — olfactory placode; nt — nerve tube; opi — olfactory pit.

Ha 20-ii cTazgii po3BUTKY Ipoliec iHBariHallil IIaKoJ, IOCUJTIOETLCS, BHACTIIOK YOTO
YTBOPIOIOThCS TIEPBMHHI (30BHIIIIHI) Hi3Api BIAKPUTI JO 30BHIIIHBOTO CEPEIOBHUIIA
JatepaiibHo (puc. 3, a). [lapaseabHO HIOXOBI MJIAKOAU PO3POCTAIOTHCS MedioKayaaab-
HO 10 AOPCAJIbHOI CTIHKM 3a4aTKa POTOBOI ITOPOXHWHHU. 3BaXKalOuM Ha Big3Ha4yeHI
SIKICHI 3MiHM, TOBIIMHA Ta O0’€M HIOXOBHUX ILIaKOJ Y MHOpPiBHAHHI 3 19-10 cragi€o
301IBLIYIOTHCS HECYTTEBO. [JlopcokaynaabHO Bil HIOXOBUX SIMOK PO3MIIIIYIOThCS 3aKjla-
KU OpraHiB 30py, sIKi Ha 22-ii crajii eMOpioreHe3y BxXKe MalOTh TOBCTUU IlIap CIiTKiBKU,
KPUIITAIUK Ta COOPMOBAHUI 30pOBUIA HEPB.

Ha nmactymHmx cramisx po3BUTKY (23—25-if) cmocTepira€Tbcs po3pOCTaHHS Ta
nojabliia iHBariHauist ueHTpanbHoi yactTuHu HE MemiokaynanbHO, BHACTiIOK 4oro ¢op-
My1oTbcsl HIoxoBi Miluku (HM) (puc. 3, a, b). Bonu Ha 23-ii cTanii MalOTb HEBEJIUKY
MOPOXHUHY (pHUC. 3, @), AKa BXe Ha HACTYIHIl cTadii po3BUTKY AEIIO 30iIbIIYETHCS B
00’emi. ChopMoBaHi 30BHIllIHI Hi3api 3MIilllyIOTbCSI AopcojarepanibHo (puc. 3, b).
JlatepanbHa ctinka HM ckiianaeTbcsi 3 TOHKOTO 11apy iHAM(EpeHTHOro EeMiTeNliero, a Mei-
ajlbHa — 3Ha4yHO ToBcTiloro wapy HE (puc. 3, a, b). ToBlIMHA OCTAaHHBOTO, Y MOPiB-
HSHHI 3 TMomnepeaHiM TepioJoM PO3BUTKY, 3MEHIIYETHCS 1 KOJMUBAETHCS BiJ
72,74 £ 5,20 mxMm o 75,87 £ 5,0 mxM. [Ipote iioro 06’eM 30iabLIYETHCS i HA 25-1 cTa-
nii cranoBuTh 0,003 mm3. Ha 24-i1 cragmii ontorenesy Mixk HE Ta TpabekymnsipHoIO ITia-
CTUHKOIO (hOPMYIOThCS 3aKJIaJKM BOMepOHa3ajibHOro opraHa. Ilicias yrBopeHHsST XoaH
(24—25-ta cragis) HM tpanchopmytotbcs B mepBuHHY HII, sika okpiM HIOXOBOI
BUKOHYE 1 pecripaTopHy (yHKIIit0. Y 1ieii repioa BinOyBa€eThCsl 3aKiiajka HOBOI CTPYK-
Typu, 110 OTpUMMajia Ha3By «laTepajJibHE BUIMHAHHS» ab0 «IaTepajbHUM ameHIuKC»
(puc. 3, b). Bona cknanaetbest 3 HE i Ha 25-1i cTaaii po3BUTKY, BHACiIOK iHBariHallil,
YTBOPIOE BJIACHY MOPOXHUHY (puc. 3, b). Ha 25-i1 cTamii po3BUTKY 3’ SIBJISIOTHCSI HEAU-
¢epeHLiiioBaHI Ha 1IapU HIOXOBi LUOYJUHU i3 BAACHUMU MOPOXHUHAMU (1ILUTyHOUYKA-
mu ). HuOynuHm 3HaxoasThes MeaiomopcanbHo Bim HM i nexath 3BepXy Ha TpabeKyIsip-
Hili TUTACTUHIILI.
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Puc. 3. ITonepeuHwuii 3pi3 yepe3 HIOXOBI MillIKu eMOpioHiB P. Ridibundus: a — 23-Ts ctajisi pO3BUTKY; 6 —
25-Ta cTafmist pO3BUTKY.

YMOBHiI Mo3HauYeHHS: en — 30BHIllHI Hi3Api; 06 — OCHOBHMI HIOXOBUI €MiTeNiil; cpi — HIOXOBi MIlLIKU;
bc — poToBa MOPOXHUHA; Ct — poru TpabeKy/u; nt — HepBoBa TpyOKa; la — JarepaibHUil areHANKC.

Fig. 3. Transverse section of P. ridibundus embryo olfactory sac during 23 (a) and 25 (b) developmental stages:
en — exsternal nares; oe — main olfactory epithelium; cpi — olfactory sac; bc — buccal cavity; ct — cornua
trabeculae; nt — nerve tube; la — lateral appendix.

IMounHatoum 3 26—27-¥ cTafii TMIMHKOBOTO MEePioIy OHTOTeHe3y Mpoliec Mopdo-
reHe3y CTPYKTYp NepudepruyHOro Bifaily HIOXOBOTO aHali3aTopa MOMITHO iHTeHCUi-
KYIOThCS i cTatoTh MaciuTabHimumMu. Ockiabku ocHoBHUit HE B pizHux ginsinkax HIT
Ma€ BiIMiHHY TOBIIMHY, TO BBaXXa€MO, 110 JOLIUIBHIIIE 1i OMMCYBaTA OKPEMO Y POCT-
pasbHiil, MeiabHil Ta KayaadbHil yacTuHi (puc. 1). 3BepTaemo yBary Ha Te, 1110 y JUYK-
HOK (TmounHarouu 3 26-i mo 29-Ty cTajii oHTOreHe3y ) TOBIIMHA apy ocHoBHoro HE B
pizHUX Bimaizax ocHoBHOI HIT BimMiHHA: Yy poCcTpasibHilf YaCTHHI BOHA KOJIMBAETHCS Bill
55,80 = 2,9 mxkm g0 74,90 + 4,91 mkm; y MmenianbHiii Bim 81,97 = 4,32 MKM 110
99,76 £ 9,16 MxM; y KaymaibHiit — Bim 50,01 £ 1,45 mMxMm mo 86,70 = 5,49 mxwm.
CriocTepiraerbcsi TaKoX JAesike reperpynyBaHHs ocHoBHoro HE, 1110, oueBuaHO, nmoB’s13a-
Ho i3 3poctanHgaM po3MipiB HII. Ha 27-i1 cranmii nopcoMeniaabHO Bil BOMEpPOHa3aJIb-
HOTO OpraHa 3aKJIaJla€ETbCsl BOMEpOHa3ajbHa 3ajio3a. JlarepalbHUil aneHAUKC CBOIO
Torrorpadito He 3MIiHIOE i 30LTBIIYEThCS Y po3Mipax. 3 26-1 mo 29-Ty crafmilo pO3BUTKY
cyTTeBO 3pocTae 06’eM ocHoBHOro HE (Bim 0,0043 mm* mo 0,0071 mm?). Hecerncopumit
eMmiTesTii Ha BCIX TMUMHKOBUX CTafisIX po3BUTKY BUcTWIae HIT BeHTpoaTepaibHO 1 moce-
peIVHI JJaTepaJbHOI TTOBEPXHI YTBOPIOE CKJIAIKY.

3 30-1 mo 36-Ty cTafii TMIMHKOBOTO PO3BUTKY Tomorpadist ocHoBHoro HE He 3wmi-
HI0€TbCA (puc. 4, a), aje TOBLIMHA MOTO IIapy 3pOCTa€: y POCTPasIbHiii YaCTUHI 10
163,1 = 14,02 mxm; y MemianbHii 10 112 + 4,62 MKM; y KayIadbHilil YaCTHHI IIPOTITOM
IIBOTO TIepiony BOHA 3MIiHIOETHCS XBUWIJIENMOMiOHO i Ha 36-i cTamii CTAaHOBUTH
80,9 £+ 2,12 mxM. O6’em ocHoBHoro HE y mopiBHSIHHI 3 momnepeaHiMu CTalisIMU PO3-
BUTKY 30inbinyerbes 3 0,024 mv? (30-1a cramist) mo 0,028 mm? (36-a cramist ). JlatepanbHUi
areHIuKC He 3MiHIoe Tornorpadii, MpoTe 3MEHIIYEThCS B po3MipaX. X0aHW HaBMaKW 3Hau-
HO 30iJNbLIYIOTHCSI Y pO3Mipax Ta MawTh J00pe PO3BUHYTI XOaHalbHi KjlamaHU.
BomepoHazanbHMit opraH Tex 3HAUHO 301bIIYETHCSI Y po3Mipax Ta (hOpMye BIacHY (BOMe-
poHazalibHY ) 3a7103y (puc. 4, a). lllapu HIOXOBUX LIMOYJIWH CTalOTh TOBCTILLIMMU Ta OiJIbILI
nudepeHLiioBaHUMM.

Ha 37—38-i1 cramisix po3Butky ocHoBHa HII cyTTeBo 30i/blIyETHCSI B pO3Mipax 3a
paxyHOK BUIMHAHHSI JopcoMelialbHOro Kyrta ocHoBHoro HE. CeHcopHuit emitesiii
BUCTUJIAE BCIO AopcomenianbHy ToBepxHo ocHoBHOI HIT (puc. 4, b); B ii KaynanbHii
YaCTHHI BiH TOHIIAE i YaCTKOBO IE€PEXOAUTh Ha JOPCAIbHY CTIHKY POTOBOI ITOPOXHM-
Hu. OTxe, ToBIIMHA ocHoBHOro HE B pisnux wacrunax HII He piBHOMipHa, aje mpo-
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Puc. 4. [NonepeuHnii 3pi3 yepe3 OCHOBHY HOCOBY TTOpoXHUHY P. Ridibundus: a — 30-Ta cramist po3BUTKY; 6 —
38-Ma cTafisi pO3BUTKY.

YMOBHI Mo3Ha4YeHHS: Cp — OCHOBHA HOCOBA MOPOXHKMHA; 06 — OCHOBHUI1 HIOXOBWIA eriTeiii; la — yaTe-
paJIbHUIA aleHAUKC; Ve — BOMEpOHa3aJbHUI eMmiTesill; mg — BOMepOoHa3ajibHa 3aJl03a.

Fig. 4. Transverse section of P. ridibundus embryo principal nasal cavity during 30 (a) and 38 (b) developmen-
tal stages: cp —principal nasal cavity; oe — main olfactory epithelium; la — lateral appendix; ve — vomeronasal
epithelium; mg — vomeronasal gland.

IOBXYy€E y wminomy 3pocratu: 37-ma cragiga — Bim 95,81 = 12,91 MkMm 1o
193,06 + 35,51 mxm; 38-ma cramis — Bim 100,16 £ 7,19 mxm 1o 313,84 + 51,69 MkM.
06’em ocnoBHoro HE 3pocrae maitke yasiui i cranoButh BimmosimHo 0,0425 mwm?® i
0,0432 mm3. JlaTepanbHUIT aneHAUKC, SIK 1 Ha TTOMEPEHIX CTamisIXx, Ma€ CBOIO MTOPOXK-
HUHY, IPOTe 30epirae TeHAEHIIiI0 10 3MEHIIEHHS po3MipiB (puc. 4, b).

39—42-a crapii. ITig TMICKOM BOMepOHa3aJbHOTO OpraHa, sIKuii akTUBHO pO3BHUBa-
eThest, ocHoBHUIT HE y poctpanbHiit wactuni HIT nemo 3MiHioe cBoto dopmy. Moro Tos-
IIMHA Ha Uil OiIsHUi KonuBaeTrhes Big 253,9 £ 3,21 mMxm go 301,8 = 5,12 MkM.
OcHoBHuit HE crae Ginbli qudepeHiiiiioBaHuM, y HbOMY MOXHa BUILTUTU OKPEeMi LIUTO-
apXiTeKTOHIYHI 1Iapy KJIITUH Ta 100pe MOMiTHY O0a3aibHy MemMOpaHy. ¥ Tosii HE, oco0-
JINBO B M1OTO KayHalbHIill YacTUHI, 3’ IBISIOThCA 3a7103u boymena (41—42-1 cramii), sxi
3a CBOIM THMIIOM HaJIeXaTh OO IIPOCTUX TPyOUACTO-aIbBEOISIPHUX 3aji03 (puc. 5).
CekpeTopHi OIMHMII 1MX 3a7103 MaloTb MIilIKOMNOAIOHY (OpMYy Ta 3HAXOASIThCS Ha
6azanbHii MemOpaHi HE. KopoTtka npotoka 3ain03 boymeHna nponusye Tosuty HE i Bia-
KpUBa€eThcs Ha itoro noepxHi. ToumHa HE y MenianbHiii yactuHi ocHoBHOi HIT Komu-
Baetnest Big 107,36 £ 4,60 mxm 1o 157,83 £ 9,98 mMkm. Y KaymanbHiil 4aCTMHI OCHOB-
Huil HE Buctunae nopcanbHy yactuHy ocHoBHO1 HIT Ta yacTKoBO TnepexoauTh Ha 10p-
CaJIbHY TOBEPXHIO POTOBOI MOPOXHUHU. Y 1ili YACTUHI WOro TOBILIMHA €10 MEHIla
(95,81 £ 3,12 mxm — 115,11 £ 5,99 mxkMm). 3aranbHuii 06’em ocHoBHoro HE no
0,059 MM, Bin HIOXOBUX LMOYJIMH MiIXOAUTh HIOXOBUIA HEPB, SIKKii OL1s1 JOpCOMEIiab-
Hoi yactuHu ocHoBHoro HE po3ainsieTbest Ha KijibKa OKpeMux BoJIOKOH. Ha caritasib-
HUX 3pi3ax pocTpaibHO Bifg ocHoBHOI HII Bullle BoMepoHa3aabHOro opraHa moMiTHo ¢Gop-
MyBaHH$ cepeanboi HIT, sika Mae opMy HeBenuKoro kaHaiy. II cTiHKM ckiamaoTbes
3 iIHIMMEPEHTHOTO eTiTeNil0, a MOPOXKHUHA CIIOIy4YaeThes 3 ocHoBHOIO HIT (puc. 5).
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Puc. 5. Caritanbnauii 3pi3 rooBu P. ridibundus 42-1 ctanii po3BUTKY B JlaTepaibHiil DUISHII OCHOBHOI HOCOBOIL
MOPOXHUHMU.

YMOBHI MO3Ha4YeHHS: Cp — OCHOBHA HOCOBA MOPOXHUHA; CM — MejlialbHa HOCOBa MOPOXHKHA; bc —
poOTOBa MOPOXXHMHA; 06 — OCHOBHMI HIOXOBUM emiTesiii; Bg — 3amo03u boymeHa; vnc — MopoxHHHA BOMe-
pOHa3aJIbHOTO OpraHa; ch — BHYTpIillIHI Hi3Api; gr — pocTpayibHa 3ayi03a; gk — KaygajabHa 3a103a; In — sI3MK.

Fig. 5. Sagittal section of P. ridibundus head during 42 developmental stage in lateral parts: cp — principal nasal
cavity; cm — medial olfactory cavity; bc — buccal cavity; oe — main olfactory epithelium; Bg — Bowman’s
gland; vnc — vomeronasal cavity; ch — internal nares; gr — rostral gland; gk — caudal gland; In — lingua.

KaynanbHo, pocTpajibHO Ta JlaTepaJibHO BiJl XOaH pO3TallOBaHi TPU BEJIMKi 3aJ03U
(MMOBIpHO CIIMHHI ), IPOTOKM SIKMX BiIKPUBAIOTHCS Y POTOBY MOPOKHUHY (pHC. 5).

Y nepion metamopdo3sy (43—46-Ta cTamii) BigOyBa€eThCS MogaibIna TudepeHIialist
HII. 3okpema, yTBoproeTbcst 6iuHMi 3akyToK HUXKHBOI HIT, sika BucteseHa HeceHCOp-
HUM eIliTeJliEM; Maiixke MOBHICTIO ¢(hOpMOBaHI HOCOBI KarlCy/IM i HOCOBA MEePETUHKA; BHYT-
pillTHi Hi3api HaOyBarOTh MediHITUBHOTO cTaHy (puc. 6, a); copMOBaHMIT HOCOCTi3HUIA
KaHaJ; y mapi ocHoBHoro HE posawmiltieHi uncenbHi 3a103u boyMeHa; jlarepajabHuii aneH-
NIUKC 3HUKaE. 3BEpTae Ha cebe yBary Te, 110 Y KiHlli MeTaMopdo3y TOBIIKHA OCHOBHO-
ro HE cTtae piBHOMIpHIIIOIO i MOMITHO 3MEHIIYETHCS Y MOPiBHSAHHI 3 TTOMEPENHIM eTa-
IOM pO3BUTKY. [1poTe ioro 06’eM MpPOAOBXKYE CYTTEBO 3pocTaTu i Ha 46-i1 cramii cra-
HOBUTb 2,499 mMm3.

Ha 14-1y no0y micist 3aBeplileHHS MeTaMop(o3y CTPYKTYpH IepudepruuyHOro Biami-
JIy HIOXOBOTO aHaJjli3aTopa HaOyBaoTh AediHiTMBHOTO cTany: nudepenmiawis HIT Ha Bix-
JIiJIM cTa€ OUIbLI YiTKO1O, ToBIIMHA ocHOBHOro HE y Bcix aiisgHkax ocHoBHoi HIT 3meH-
LLIYEThCS, 371031 boyMeHa Ta cJIMHHI 3a/1031 30UTbIIYIOTECS B po3Mipax. CeKpeTOpHi YacTu-
HU 3a5103 boyMeHa 3HaxoasThest Ha Ga3anbHii MemOpani ocHosHoro HE (puc. 6, b). Ha
46-i1 cramil y poctpanbHii yactuHi ocHoBHOI HIT ToBimHa ocHoBHoro HE craHoBHUTB
174,61 £ 2,56 MkMm, a micas metamopdo3y — 153,35 £ 12,51 mxm. Y MenianbHiii yacTu-
Hi HIT ToBirHa ocHoBHOro HE € 3HauHO MEHIIIOI0 HixK Ha ITONEePeIHIX CTalisIX pO3BUT-
KYy: K110 Ha 46-i1 cTanii BoHa ctaHoBwia 80,33 + 3,05 MKM, TO ITicJId 3aBepIIEHHS MeTa-
Mopdosy — 62,07 £ 5,02 MKM; y KayJaJbHiil YaCTUHI TIiCIIsI 3aBePIIEHHST METAMOP(O3y
ToBILIIMHA ocHOBHOro HE 3MeH1IyeThest Oisiblil HiXX y 2 pa3u i cTaHOBUTH 43,12 £ 2,81 MKM.
3Baxaroun Ha Te, 110 ToBIIMHA ocHoBHOTO HE 3MmeHIlyeThest, 1ioro 3arajbH1i 00’ €M TTiCIIsT
MeTaMopdo3y 30UTbIIYEThCS Maiike y 4 pa3u i craHoBUTL 3,155 Mm3. JlopcaibHO Bi HOCOC-
JII3HOTO KaHaJly y pocTpalibHil yacTuHi ocHOBHOI HIT po3MillyeTbesl BesiKa ajbBeOJIsSIp-
Ha 3aj103a, TTPOTOKa SIKOI BiIKPUMBAEThCS Ha JiaTepayibHiid cTiHli ocHoBHO1 HIT. CnunHHi
BEPXHBOIIEJCITHI 3aJT031 3HAYHO 30iIbIIYIOTHCS B pO3Mipax.
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Puc. 6. ITonepeunuii 3pi3 yepe3 OCHOBHY HOCOBY MOPOXHUHY P. Ridibundus: a — 46-1a cranis po3BUTKY B
poCTpaibHill yacTuHi; 6 — Ta 14 mi6 micis 3aBepiieHHs MeTaMopdo3y y KayaaabHill YaCTHHI.

YMOBHI MoO3HaYeHHS: Cp — OCHOBHA HOCOBA MOPOXHUHA; CM — MefiaJlbHa HOCOBA MOPOXHUHA; Ci —
HWXHSI HOCOBa TTOPOKHMHA; bc — poTOBa MOPOXHUHA; 06 — OCHOBHUWI HIOXOBUIA €TITENiii; Ve — BOMEpO-
HazaJIbHUM emiTeniii; Bg — 3ayo3u boymeHa; vnc — mopoxHuHa BoMepoHa3ajibHOro opraHa; nld — Hococ-
Jli3Ha TIPOTOKa; f — BOJIOKHA HIOXOBOTO HEpBa.

Fig. 6. Transverse section of P. ridibundus nasal cavity during 46 developmental stage in rostral (a) and after
14 days of metamorphosis finish at caudal parts (b): cp— principal nasal cavity; cm — medial nasal cavity;
ci — inferior nasal cavity; bc — buccal cavity; oe —main olfactory epithelium; ve — vomeronasal epithelium;
Bg — Bowman'’s gland; vnc — vomeronasal cavity; nld — nasolacrimal duct; fn — lae of the olfactory nerve.

Oo0roBopeHns

3akiaaKa HIOXOBUX TUIaKo y 0e3XxBocTux aM(ibiii BinOyBaeThcsl oqHaKoBO (MenBeneBa,
1975). I1eBHi BimMiHHOCTI BUSIBIISIIOTbC Ticst mpopuBy HM (yTBopeHHs xoaH ) i hopmy-
BaHHs1 ocHoBHOI HIT. 3okpema, 3a nanumu B. €pmakoBuua i criBaBT. (Jermakowicz et al.,
2004 ), Ha TTOYATKY JUUYMHKOBOTIO MEpiofy PO3BUTKY Y MYTOJOBKIB POIyXH aMEePUKAHChKOI
ocHoBHUII HE po3mexoBaHuii pecIipaTOPHUM €INTEIEM Ha IOpPCajbHY i BEHTPAJbHY
YaCTUHU, IPUYOMY BEHTPAJIbHUI eMiTesill BiIKpUBAETLCS Y POTOBY MOPOXKHUHY.

[IpuBepTae yBary cTpyKTypa, sika OTprMMasa Ha3By «ilaTepaJlbHUI alleHAMKC», Y XKabu
03epHOI BOHA 3’SIBISIETHCS] HA 23-i1 cTalii pO3BUTKY i Ma€ BJIaCHY MOPOXHUHY, IKy Yu-Jlan
Llyit HasuBae mopcanbHOW (Tsui, 1946). Llg cTpykTypa omvcaHa i B iHIIUX IPEICTaBHU-
KiB 0e3xBocTHX aMibill, pa3oM 3 TUM ii HE BUSIBJICHO Yy POITyXM aMEpPUKAHCHKOI Ta 3BU-
YalfHOTO KOKi, SIKUIi He Ma€ JIMYMHKOBOI cTafii po3BUTKY (Jermakowicz et al., 2004). He
OIMCaHo 1i i B gajekocxigHoi xkadou (Wang et al., 2008 ), mpote Ha MikpodoTtorpadisix, Hana-
HUX Y CTaTTi UUTOBAHUX aBTOPiB, MU iIeHTUDIKYyBaIM L0 CTPYKTYpY Ha JIMUMHKOBII cTa-
Iii po3BUTKY. Ha Hallly aymKy, JatepajJbHUI aleHIUKC € CTPYKTYPOIO 3 TIEBHOIO IMPOBi-
30pHOI0 (DYHKIIi€I0, OCKIJIbKU 3HUKAE 0 MOoYaTKy repiomy Metamopdosy Ha 41—42-ii cta-
TisSIX PO3BUTKY. 3ayBaxkMMO, 1110 HOro (hyHKIIiOHAJIbHE 3HAYeHHST JOHUHI HE BCTAHOBJICHO.

IleBHi BigMiHHOCTI Ha o4aTKy MeTamop¢o3y MaloTh Miclle B opraHisailii Ta aude-
penuiauii ocHoBHoi HIT ta ocHoBHoro HE y xabu o3epHoi, sKi cnocTepiraroTbesi Ha
noyatky Meramopdo3y. BHacnigok BUMMHAHHS BeHTpajabHOI cTiHKKM ocHOBHOI HII, Ha
42-1i ctanii yrBoproeThes MeaiaabHa HII, ue aelno mi3Hille, HiXX y JaIeKOCXiIHOI xkabu
(40—41-1a crazii) (Wang et al., 2000) ta portyxu mimaHoi (41-1ua ctanist) (Jermakowicz
et al., 2004). Bona y Ha3BaHux BuiB He MicTuTh HE i BUKOHye, Ha Hallly TIyMKY, (byHK-
11i10 CIOJYYeHHsSI BOMepoHa3ajibHOro opraHa 3 ocHoBHowo HII ta HococnizHMM KaHa-
JioM. Pa3zoMm 3 TUM y LITTOPLIEBOT Kabu 3 aHAJIOTIYHOI AuepeHIliallielo HOCOBOI TOPOXK-
Hunu, HE y cepeaniit HI1 nenorano po3sunytuii (Reiss, Eisthen, 2007). ¥V cBiit yac
X. AnptHep (Altner, 1962 ) BUCIOBUB IyMKY, 1110 OCHOBHA Ta cepentst HII cnipuiimaroTh
MOJApPa3HEeHHSI 3 MOBITPSHOIO CepeloBHIlA («IOBITPSHUI Hic»), a BOMEpPOHA3aIbHUI
opraH — 3 BOJHOTO («BOASIHUIA Hic» ). Lle TBepaKeHHSI BUKIIMKAE CYMHiIBU, OCKIUJIBKU Y
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oinpiocTi 0e3xBoctux am@ibiit cepents HIT ne mae HE. ¥V xBoctaTtux am@ioiit HIT mae
3HAYHO TIPOCTIIly OYIOBY i 3aJMIIA€EThCS He AM(EpeHLIIOBAHOI HA YACTHHMU. IXHiil
ocHoBHUI HE BucTtunae Bcro nosepxHio HIT cmyramu, nocTiiiHO 4epryroJyuch 3 Biitua-
ctuMm emirefieM (Stepanyuk, Motuzyuk, 2010), 1110 HabaMKae TaKy opraHisaiiito 10 puo.

HasBHicTb yncieHHux 3a103 boymeHna B ocHoBHoMy HE € mpuctocyBaHHSIM HIOXO-
BOTO aHaJlizaTopa 10 (PYHKIIIOHYBaHHSI B HazeMHOMY cepefoBuilli. IlikaBo, 110 3a103u
boymena BincyTHi y pu0 i € THIoBUMM MyKo3HMMM 3ajio3amu HE HazeMHmx xpebert-
HUX. 32 (QOPMOIO CEKPETOPHOTO BifIiTy BOHU BiIPi3HSIOTHCS Bifl iIEHTUYHMUX 3aJ103 XBO-
craTux 3eMHOBogHUX (Stepanyuk, Motuzyuk, 2010). ¥ xxabu o3epHoi 3aio3u boymeHna
3aKJagaoThes Ha 41—42-1 cranii, y ponyxu mimaHoi — Ha 41—43-i1 cranii (Jungblut et
al., 2011), y xxabu manexocxigHoi — Ha 43-11 cramii (Wang et al., 2000), a y porryxu ame-
PUKAHCBHKOI B KiHIi MeTamopdo3y (46-Ta ctamis ) (Jermakowicz et al., 2004). OcKiabKu
3an03u boymeHa 3’aBasitotbest B HE nuie Ha cragii Metamopdo3y ToO BOHU, OUeBU/I-
HO, MalOTh 3HAYEHHS TIPU Ha3eMHiil obakTallii. IcHye AymKa, 1110 BOHU HEOOXiIHi mis
saxucty HE Big BucHxaHHS Ta BUAICHHST OMOpaHT-3B’s13ytounx OinkiB (Jungblut et al.,
2011). LikaBo, 1110 3aK/1aKa BOMEPOHA3aIbHOI 3aJI03U Y Xa0u 03epHOI BiIOYBAEThCSI 3HAU-
HO paHile (27-ma crafis) HixX 3a103 boymeHa, 1110 MiATBEepAXKYyE HasIBHY B JIiTepaTypi
nymky (Eisthen, 2000) nipo Te, 1110 BOMepOHa3aJbHUI OpraH BUHUK Y BOJHUX TETparo,
a He SIK ajarnTallisi 10 Ha3eMHOTo CIoco0y iCHyBaHHSI.

ITix yac MmopdoreHe3y ocHoBHoro HE iioro ToBiiMHa nocTiiiHO 3pocTae (3 AesiKu-
MU KOJIMBaHHSIMMU ) IO TI0YATKYy Tepiony metamopdo3sy. 3 43-1 cTajii po3BUTKY MOT0 TOB-
LIMHA 3HUXKYETHCS, a 00’€M CTPIMKO 3pOCTa€, 1110 MOXHA MOSICHUTHU ITUdepeHIlialli€to
Ta IeperpynyBaHHSIM HMOTO 1IapiB, a TaKoX creuiamizauieto kritud HE.

st tinOoKoro MopiBHSLIBHOTO aHaJli3y 3aKOHOMipHOCTei MopgoreHe3y Ta (yHK-
il CTPYKTYp MepudepruyHOTo Bilaiy HIOXOBOTO aHali3aTopa y pi3HUX MpPeACTaBHUKIB
am@ibiit He BHUcTavae gaHuX. ToMy MOTPiOHI MoOAAJbIII TiCTOMOTIYHI Ta (hi3ioa0TiuHi
JOCITiIKEHHSI.
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