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YV 36’asky 3 nepexodom 0o cnpasiicnb020 HA3eMHO20 CNOCOOY ICHY8AHHA Y HIOXOB0MY OP2AMi CYYACHUX DEenmuiil
snepute 6iobyraca wimka ougepenyiayia na pecnipamopHy ma HIOX08y YacmuHu, 3 IGUITUCH PAKOBUHA MA HOCO2I0MKOBUI
Kkanan. Memoio pobomu € nokazamu 0cobIU60Cmi MoppoceHe3y 308HIUHIX HI30PI8 MA XOaH Y NOCHIO0HUX CMAOIX
po3sumky swipku npyoxoi. Cmaoii onmoeenesy usHaYanu 3a MaOIUYAMU HOPMATLHO20 po3eumky 0ns Lacerta vivipara.
Yevoeo docniooceno 12 embpionis 3 28 no 37 cmadiio pozeumky Lacerta agilis (Linnaeus, 1758). [eziopamayiro, 3a1uexky
6 napagin, pizky mamepiany y QPOHMANbHIL Ma NONEPeHHil NIOWUHI MOBUWUHOI NPOSOOULU GIONOBIOHO 00
cmandapmuux 2icmonozivnux memoouk. Ilpenapamu gapbyeanu cemamorcuinin-eosunom ma 3a memooom Cmiomena.
@omoepaghii cicmonoziynux 3pizie Oy ompumani 3a 00nomozorw mikpockona Zeiss Axio Imager M1. Ha 28 cmadii 6
pesynbmami 00pCaibHOi  IHBACIHAYIL HIOX08UX NAaKoO opmyomscsa Hioxo6i amku. Ha 29 cmaoii Hioxosi amku
nepemeopIoOmMbCsl HA HIOXO0B8I MiwKU, AKi  BIOKPUBAIOMbC 68 cmomodeym. 32 cmadis Xapakmepu3yemvcs mum, wo
dopmyromecs 08a OKpemux Omeopu — POCMPATbHULL (3AYAMOK 306HIWHIX HI30pi) ma KayOamvbHuil — (3a4amox
S8HYMPIWHIX HI30pi6, abo xoar). Hoxosi miwiku mpancgopmyomscs 6 Hocogy nopodcrury. Ha 33 cmadii 306Hiwini Hi30pi
SMEHWYIOMbCA | MArOms WIMUHONOOIOHY hopmy ma 3miwgylomscs pocmpanvho 6i0 xoan. Ha 34 cmadii 308uiwini Hiz0pi
BIOKPUBAIOMbCAT HA TAMEPANbHILl NOSepXHi 20108u. Pocmpanena uwacmuma HIOX08020 opeana @HOpMye NPUCIHOK
(secmubynom). Ha cmaoii 35-37 306Hiwini HI30pi 3Miwylomsbcst uje Oiibut 1amepanibHo, 30i16ulylomscst 6 posmipax i Ha 37
cmaodii Habysaioms OegpinimusHoi monozpagii. Xoanu eumsieylomvcss i Habysaromv winuHonodionoi gopmu. Hawi
00CTIOMNCEH sl NOKA3ANU, WO OP2aH HIOXY NPOXOOUumdv psid NOCAO0GHUX CMAOIll PO3BUMKY — HIOXOGUX NAAKOO, HIOXOBUX
SAMOK, HIOX08UX MIWKi@ ma Hocoeoi nopoocnunu. Ha 32 cmaodii pozeumixy eHacniook ¢hopmyeanis eupocmy Omeip
HIOX08020 MIUWKA PO30IIAEMbCA HA 084 — 308HIWHI HI30PT | XOAHU, AKI 3HAX00AMbCA NOPYY 00uH Oind o0Hozo. Ha maki
mopgponociuni nepebyodosu exasyioms i docnioxcenna O. Llnabi. Biominnocmi y po3gumky cmpyKmyp penmuiil,
MOXNCIUBO, MO8 A3AHI 3 MOPQONOIUHUMU NepedyOo8amu 8 HIOX080MY Op2aHi, AKI MO8 A3aHi 3 BIOOKPEMIAEHHAM
BOMEPOHA3ANLHO20 Op2aHa MAd (QOPMYBAHHAM B6IACHO20 KAMANLY WO GIOKPUBAEMbCA 8 pomosy nopodichumy. Omoice,
VMBOPeHHs 306HiWHIX Hi30pie ma xoan y L. agilis 6i0bysacmuvcsa winaxom Qopmysants 6 omeopi HIOX08UX MIUIKIE
nepezopooku. Taxi mopghonoeiuni 3minu npu3e00ams 00 YMEOPeHHs (PYHKYIOHANbHO 3pinoi Hocosoi nopocuunu. Ilicis
VYMBOPEHHSL 308HIWHI HI30PI 3MIUYIOMbC POCMPOSIAMEPATLHO | CUTLHO 38YIHCYIOMbCA, A XOAHU, HABNAKU, 30L1bULYIOMbCS
ma Habyeaoms WiNUHONOOIOHO20 8U2IS0Y.

Kniouosi cnosa: penmunii, Hoxosuii opean, 308HiuHi Hi30pi, X0aHU.

Beryn. V 3B’s3Ky 3 epexoioM 10 CIIPaBXHbOTO
HAa3eMHOT0 Croco0y IiCHyBaHHS HIOXOBHH OpraH
CY4acHUX penTumin 3a3HaB CYTTEBUX
MopdoJoriyHux 3MiH. B HboMy Briepine BifOymnacs
giTka audepeHmianis Ha pecIipaTopHy Ta HIOXOBY
YaCTHHH, 3 SBHJIMCh PAKOBMHA Ta HOCOTJIOTKOBHI
kaHaj. BomeponazansHuii opran (opran Slko0coHa),
Ha BiIMiHY Bif amibiii, MOBHICTIO BiJOKpEMIICHUN
Bil HOCOBOi TOPOXHMHH, TAaKOX CYTTEBUX 3MiH
3a3HaB HococuizHuii kanan (Bellairs A., Boyd D.
1950; Kratzing E., 1975; Saito S. et al., 2010;
Stebbins R.C., 1948). He3paxkarouu Ha TOH (hakT, 110
MOpQOJIOTisi HIOXOBOTO OpraHy PpEeNTWIiH JOCUThH
noope suBuena (Bellairs A., Boyd D. 1950; Kratzing
1975; E.; Saito S. et al., 2010; Stebbins R.C., 1948),
OKpeMi acmekTH Horo MopdoreHesy me u goci
notpeOyroTh BUBUeHHS, a00 yrouHeHHs (Holtzman
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D. A., Halpern M., 1990; Slaby O., 1979). Ilepiu 3a
BCE II¢ MOB’S3aHO 3 THM, IO OMHUC eMOpioreHesy
MPOBOJMBCS Ha OOMEXKEHIH KiIbKOCTI eMOpioHiB.
Takuiéi miaxig He JJ03BOJISE BIATBOPUTH IIUIICHY

KapTUHY PO3BUTKY CTPYKTYP HIOXOBOT'O
aHaiizaropa.
OueBuHO, 1O CaM€ Yepe3  BIJCYTHICTb

MOCIIZIOBHUX CTaJlii PO3BHTKY B JITEparypi He
OIMCAHO MEXaHi3M YTBOPEHH: 30BHILIHIX HI3/PiB Ta
xo0aH. Y CBOil poOOTI MH 30MpaEMOCh TOKa3aTH
ocobimMBOCTI MOpQoreHe3dy 30BHINIHIX HI3ApIB Ta
X0aH y TMOCHIIOBHHUX CTalisiX PO3BUTKY SILIPKH
MPYIKOI.

Marepiaaun Ta MeToaM. B mpupomHUX MiCIISX
iCHyBaHHs OynHM BiJUIOBICHI 3alUTiHEHI CaMKH
npyzakoi simipku. CaMOK yTpUMyBaind B TepapiyMax
MIPH TPUPOJTHOMY CBITIOBOMY JHI Ta TEMIIEpaTypi,
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Jie BOHU Biaxiaamany s, I1icing BIOKIIageHHS S€Ib
iX MEepEeHOCHIIN Ha 3BOJIOKEHHUH TEPIIT B OKpEMUU
Tepapiym 3 Temmepatypoto 21-23 °C. Sins
BiIOMpany 3 iHTEpBAJIOM B OJHY 100y, a mepmri 20
16 gepes KoxHi 12 romauH.

Cragii oHTOreHe3ly BH3HA4YaId 3a TaOIUISIMHU
HOpPMaJILHOTO pO3BUTKY aus Lacerta vivipara
(Dufaure J. P., 1941). Vcworo mocmimkeno 12
emOpioniB 3 28 mo 37 cramito po3BUTKy Lacerta
agilis (Linnaeus, 1758). EmMOpioniB ¢ikcyBanu y 4%
PO3UMHI HEUTpaIbHOIO ¢dbopmanbaeriny.
Herigparartito, 3anuBKy B mapadiH, pi3Ky MaTepiany
y (OPOHTAIBHIN Ta MONEPEYHil TUIOIIMHI TOBITUHOIO
5-7 MM, Ta 10-12 MKM Ha CaHHOMY MiKpOTOMi
(MC-2) mpoBomwIM BIIITOBITHO IO CTAaHAAPTHUX
ricromoriuanx Metoguk (Pockmn I. W., 1957).
[Ipemapatu  ¢apOyBaiu  reMaTOKCUITIH-CO3UHOM
(Pockun I'. U., 1957) ta anprianoBuM cuHiM (8GX)
3  nmodapOOByBaHHSAM B  Te€MaTOKCHIIH-CO3WHI
(Steedman H. F , 1950). ®otorpadii ricronorivnnx
3pi3iB Oynu OTpHMaHi 3a JOTIOMOTOI0 MiKpOCKOIa
Zeiss Axio Imager M1 Ta mporpamHoro
3abe3neueHHss Zeiss Axio Vision v.4.63 B meHTpi
KOJICKTUBHOTO KOPUCTYBaHHS VHIKQJIbHIM
obnmagHanHsM npu  [HCTHTYTI 3007OTIT iM. LL
[MImansrayzena HAH Ykpainu.

PesyabTat Ta ix oOroBopennsi. Po3Burox
nepuepuvaHoOro BiAUTY HIOXOBOTO aHali3aropa
MMOYMHAETHCA 3 3aKIaJKH B POCTpaibHIN YacTHHI
TOJIOBH MOTOBIIEHb EKTOJIEPMH — HIOXOBUX TUIAKO/I.

Cmadia 28

B pesynprari iHBariHamii HIOXOBHX IDIaKOJ
BiI0OyBa€eThCs POPMYIOTHCS HIOXOBI SIMKH (puc. 1).

Puc. 1. Embpion 28 cmaoii emopionansnozo po3eumxy
L. agilis. Cmpinkoro nosnaueno noxoey amxy.

Fig. 1. Embryo at the 28th stage of embryonic
development L. agilis. Olfactory fossa is marked with
arrow.
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Cmadia 29

IHBariHaiiss HIOXOBHX SMOK IIOCHJIIOETBCS, B
pe3yabTaTi YOro HIOXOBI SIMKU IEPETBOPIOIOTHCS Ha
HIOXOBI MIlIKH, SIKi (QOpPMYIOTH BJIACHUH OTBip, IIO
BiJIKPHBAIOTHCS B CTOMOZICYM.

Cmaoii 30-31

HroxoBi Mimky 30UIBIIYIOTECS B po3Mipax 3a
paxyHOK (OpMyBaHHS JIATEPaJbHOTO  BUPOCTY
romoBu (puc. 2). OTBip HIOXOBHUX MIIIKIiB
301IBIIYETHCS BHACHTIIOK HOTO POCTPOabOpaibHOTO
BUTSATYBaHHS.

Cmadia 32

B cepenniii yacTuHi OTBOPY HIOXOBHX MIIIKiB
naTepajbHUN Kpall YTBOPIOE BHPICT SIKUH BPOCTa€ B
roro MemiajdpbHUIA Kpail. B pe3ynbpTari GopMyroThCs
JIBA OKPEMHX OTBOPH — pOCTpalibHHN (324aTOK
30BHIIIHIX HI3OpiB) Ta KayJaJlbHUA — (3a4aTOK
BHYTpIIIHIX HI3ApiB, ab0 xo0aH) (puc. 2). O6mmsa
OTBOPHU BIJIKPUBAIOTBCS B CTOMOJICYyM. BBaxkaemo,

OO0 MiCis TaKUX TMEePEeTBOPEHb HIOXOBI MIIIKH
TpaHC(HOPMYETHCS B HOCOBY TIOPOKHUHY.

Cmaoia 33

30BHIIIHI  HI3API 3MCHOIYIOTbCA 1  MAaroTh

minuHOnoAIOHy GopMy Ta 3MILIYIOTHCSI pOCTPAIBHO
Bil X0aH, B Pe3yJbTaTi 4Oro HOCOBAa TMOPOXKHHHA

BUTATYETHCA.

Cmaoisn 34

30BHIIHI HI3API TPOJOBXKYIOTH 3MIllyBaTHCh
pocTponaTeparbHO i BY3bKOIO [ILTHHOIO

BiIKPMBAIOTHCSl Ha JIaTepajibHil IOBEPXHI TOJOBH
(puc. 2). PocTpanpHa yacTMHa HIOXOBOT'O OpraHa,
sIKa TIEPEXOAWTh B 30BHINIHI HI3Api mMo30aBieHa
BJIaCHOI TIOPOXKHUHH, BHIOBXKYETbCA 1 (opmye
MPUCIHOK (BECTHOYITIOM).

Cmaoisa 35-37

30BHIMHI  HI3API 3MIMIYIOTBCS 1€  OLTBII
naTepaibHO, 301IBIIYIOTBCS B po3Mipax i Ha 37
cranii HaOyBaioThb  JediHiTUBHOT  Tomorpadii.
PoctpanpHa yacTMHa BeCTHOYNIOMA 3aJIUIIAETHCS
mo30aBIeHO0  BJIACHOI  TMOPOXHWUHH.  XOaHH
BUTATYIOTBCSL  pocTpoabopalibHO 1 HaOyBaroTh
urimmHONIOAI0HOT popmu (puc. 2).

Hamri jmocmimkeHHsT MMOKa3aliy, IO OpPraH HIOXY
MPOXOANTh PSA TOCTIIOBHUX CTajiii PO3BUTKY —
HIOXOBHX IUIAKOJI, HIOXOBUX SIMOK, HIOXOBHX MIllIKiB
Ta HOCOBOI OpOXKHUHU. Ha crajii HIOXOBUX SIMOK Ta
HIOXOBUX MIIIKIB ICHYE €IWHHUH OTBip SIKUiA
3’€IHAHHSA LI CTPYKTYp 3 cTroMmoneymom. Ha 32 cranii
PO3BUTKY BHAcHiOK (HOpMyBaHHS BHPOCTY OTBIp
HIOXOBOT'O MIiIlIKa PO3AUISETHCS HA J1Ba — 3OBHIIIHI
HI3Api 1 X0aHW, sKi 3HAXOIATHCS TIOPYY OFMH OiIs
onHoro. [Ipu nopanbIoMy po3BUTKY 30BHILLIHI Hi3zApi
3MIIIYIOTBCSI POCTpOJIaTepalibHO Bif X0aH 1 HOCOBa
MMOPOYKHUHA BUTATYEThCS. LlikaBo, 1110 Mmij yac TaKux
3MiH 3O0BHIIIHI HI3JpI 3BYXYIOTbCS 1 Maibke
3aKpHUBAIOTHCS, @ XOAaHM HABIAKW 301IBLIYIOTHCS B
po3Mipax 1 HaOyBarOTh IIIMHOMOAIOHOT hopMHu.
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Puc. 2. Emanu po3eumky 306HiutHix Hi30pie ma xoan L. Fig. 2. Milestones external nostrils and choanae L.
agilis: agilis:

VNO - eomeponazanvnuii opzan; OE — mnioxoeunn VNO — vomeronasal organ; OE - olfactory epithelia;
enimenii; CER - zonoénun moszox; VNE — CER - cerebrum; VNE — vomeronasal epithelia; E —
séomeponazanvhuil enimenii; E — oko; CO — pakosuna; eye; CO — concha; N - external nostril; ST -
N — 3o0enimmns wnizopa; ST — cmomodeym; NL — stomodeum; NL — nasolacrimal duct; VN — vomeronasal

Hococnizsna npomoka; VN — eomeponazanvHuii Hepe;
OB - nwxoea uuoynuna; PT — napiemomexmanvnuii
xpawy; PA — planum antorbitale; SN — mHocosa
nepezopooxa.

Ha Taxi mopdomnoriuai mepe0yToBH BKa3yOTh i
nociipkenHs O. 1na6i (Slaby O., 1979), nporte Bin
B HACIJIOK BIJICYTHOCTI TIOCJIJIOBHUX CTajaid
PO3BHTKY HE OIKCAaB MEXaHI3My YTBOPEHHS
30BHIIIHIX HI3/PiB Ta X0aH.

Taxuit cnoci®é yTBOpEeHHs 30BHIIIHIX HI3JIPiB Ta
X0aH Ma€ CYTTEBI BIAMIHHOCTI y TOpIBHSHHI 3
3eMHOBOJIHUMHU, Y SKHX «IIEPBUHHUH  OTBip»
HIOXOBOT'O MIIIIKa BiJ[IIOBi/Ia€ 30BHINTHIM Hi3psM, a
X0aHU 3 ABISAIOTHCS 3HAYHO III3HIIIE BHACIILOK

NPOPHBY  BEHTPOAOOpalbHOI  CTIHKM  HIOXOBHX
MIIIKiB B cTOMO/IeyM. Taki BiIMiHHOCTI y penTHIIIH,
MOKJTHBO, NOB’s13aHi 3 MOPGOJIOTTYHIUMHU

nepeOyIoBaMHy HIOXOBOMY OpraHi, siKi IMOB’si3aHi 3
BIJOKpDEMJICHHSIM BOMEPOHA3aJIbHOTO OpraHa Ta
(hopMyBaHHSM BJIACHOTO KaHAIy IO BiIKPHBAETHCS
B POTOBY IOPOKHUHY.

BucHoBku. YTBOpeHHs 30BHIIIHIX HI3ApIB Ta
xoaH y L. agilis BinOyBaeTbcs nuIsxom GpopmMyBaHHS
B OTBOpI HIOXOBHUX MIIIKIB Teperopoaku. Taki
MOpGOJIOTiuHl 3MIHH TPU3BOJATH JI0 YTBOPEHHS
($yHKLIOHATIBHO 3pisioi HOCOBOI MOpoXKHUHHM. Ilicms
YTBOpPEHHS 30BHIIIHI Hi3Api 3MINTYIOTHCS
pocTpoaTepaibHO 1 CHIIBHO 3BYXKYIOTHCS, 8 XOaHH,
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nerve; OB — olfactory bulb; PT — parietotectal cartilage;
PA — planum antorbitale; SN — nasal septum.
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DEVELOPMENT OF THE EXTERNAL NOSTRILS AND CHOANAE IN LACERTA
AGILIS (REPTILIA, SQUAMATA)
Ya. V. Stepanyuk, O. M. Yaryhin, O. V. Tityuk

In view of the transition to true terrestrial mode of existence in the olfactory organ of modern reptiles a clear differentiation
between respiratory and olfactory parts took place, concha and nasopharyngeal canal appeared. The objective of this work is to
show the particularities of morphogenesis of the external nostrils and choanae at successive stages of the development Sand lizard.
Stages of ontogenesis were determined according to the tables of normal development for Lacerta vivipara. On the whole 12
embryos from 28th to 37th stage of Lacerta agilis were studied (Linnaeus, 1758). Dehydration, paraffin embedding, cutting of the
material into 5-7 pm and 10-12 um in frontal and transverse plane were carried out according to standard histological techniques.
Preparations were stained with hematoxylin-eosin and by Steedman’s method. Photos of histological sections were obtained using a
microscope Zeiss Axio Imager M1. Due to the dorsal invagination of placodes at the 28th stage of development the olfactory pits are
shaping. At the 29th stage the olfactory pits turn into olfactory sacs that open inwards stomodeum. 32nd stage is characterized by the
fact that two separate openings develop into a rostral one (primordium of external nostrils) as well as into a caudal one (primordium
of internal nostrils, or choanae). Olfactory sacs are transformed into the nasal cavity. At the 33d stage external nostrils diminish, get
a slit-like shape and shift rostrally from choanae. At the 34th stage external nostrils open on the lateral surface of the head. Rostral
part of the olfactory organ forms the vestibulum. At the stage of 35-37 external nostrils shift more laterally, increase in size and at
the 37th stage they get the definitive topography. Choanae stretch and become slit-like. Our research has shown that the olfactory
organ undergoes a series of successive stages of development of: olfactory placodes — olfactory pits — olfactory sacs — nasal cavity.
Owing to the shaping of the outgrowth at the 32nd stage the opening of olfactory sac bifurcates into the external nostrils and
choanae that are next to each other. Slaby O. in his research also points out these morphological rearrangements. Differences in the
development of reptiles’ structures may be associated with morphological reorganizations in the olfactory organ which are related to
separation of vomeronasal organ and to shaping its own canal opening in the mouth. Thus, the shaping of external nostrils and
choanae in L. agilis takes place through the formation of the septum in the opening of olfactory sacs. These morphological changes
lead to the formation of functionally formed nasal cavity. After their formation the external nostrils shift rostrolaterally and get
narrow. By contrast, choanae increase and become slit-like.
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