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Pa3BuTie 3TMOUIHOTO OTIeNa XPSIIEBOrO Yepena B 3MOpHOreHe3e YKa OOBIKHOBEHHOro, Natrix natrix
(Ophidia, Colubridae). IlleBepmokoBa A. B. — OmnucaHo pa3BUTHE 3TMOMIHOIO OTIEJIa XPSIIEBOIO
yepena Natrix natrix Linnaeus, 1758 Ha pa3HbIX cTaausix aMOpuoreHe3a. BriepBbie a1 3Meil omucaHa
He3aBMCHMasl OT MapHUeTOTEKTAJLHOTO Xpslla 3akiaaka planum antorbitale u ee caMoCTOSITEbHBIN
oyar OXpsIlEBEHMSI, a TaKXKe YCTAHOBJICHO HaJMuue processus maxillaris anterior. ['mmoxoaHaJIbHbBIN
xpsill hOpMUPYETCsl KaK He3aBUCUMasi CTPYKTYpa.

KnioueBbie ci0Ba: 9MOpHOHATbHOE Pa3BUTHE, XPSILIEBOU Yeperl, STMOUIHbIN oTaes, Natrix natrix.

Development of the Ethmoidal Region of the Chondrocranium in the Grass Snake, Natrix natrix (Ophidia,
Colubridae), Embryogenesis. Sheverdyukova H. V. — The development of the ethmoidal region of
Natrix natrixs Linnaeus, 1758 chondrocranium at different stages of development is described. For the
first time an independent appearance of the planum antorbitale and its independent centre of chondri-
fication are described in snakes. Also for the first time for snakes the presence of processus maxillaris
anterior was revealed. The hypochoanal cartilage is shown to develop as an independent structure.

Key words: embryonic development, chondrocranium, ethmoidal region, Natrix natrix.

Bsenenne

LleHTpaibHBIM 3JIEMEHTOM STMOMWJHOTO OTAEIa XPSILIEBOrO uyepera 3Meil SIBISIeTCSl HOCOBasi Mepero-
poliKa, paszesisoliasi ero Ha IBeé CUMMETPUYHbIE HOCOBBIC KarcyJibl. [1poM3BOIHBIM HOCOBOI IEepPeropo-
KM CUMTAETCsl MapMeTOTeKTANbHBIN Xpsilll, KOTOPbIA (opMUPYET KpbIlly HOCOBOW Karicyibl. B aureparype
OpaJIbHYIO YacTh MApUETOTEKTAIBHOTO XpsIlia HA3bIBAIOT cupola anterior, HmeHTpaJbHyI0 — paries lateralis
nasi, abopajibHy0 — planum antorbitale (lamina orbitonasalis). Paries lateralis nasi, n3ru6asicb BeHTpajibHO,
obpa3yeT HOCOBYIO paKoBHUHY. JIHO HOCOBOI KamcyJ/bl IpeacTaBieHo lamina transversalis anterior, Xpsiiom
opraHa $IlkoOcoHa, 3KTOXOAHAJIBHBIM M TUIIOXOAHAJIbHBIM («oTpocToKk Ke») xpsiimamu (Backstrom, 1931;
Pringle, 1954; Haluska, Alberch, 1983; Deiques, 2004 ).

CBeneHusI 0 CTPOCHUM U Pa3BUTHM 3TMOMIHOTO OTJE/a XPsIeBOro yepena Natrix natrix HEMHOTOYMC-
JICHHBI. B oTmebHBIX paboTax MpeACTaBIeHO OMUCAHUE CTPOSHUST XPSIIIEBOTO Yeperia Ha OJHOM M3 CTaauii
(Born, 1883; Gaupp, 1906, uut. no: Kamal, Hammouda, 1965 a); B Apyrux — Ha HECKOJBbKUX OTAEIbHbBIX
cranusix amopuoHanbHoro passutus (Parker, 1878; Backstrom, 1931; YekaHoBckas, 1936).

OTHOCUTENILHO CIoco0a 3aKIaaku U (HOPMUPOBAHUS OTIAETbHBIX CTPYKTYpP STMOUIHOTO OTAEIa Y pa3-
JIMYHBIX aBTOPOB BcTpevarorcst pasHomtacus. B. K. Tlapkep m I'. BopH cuuTaiyM 3KTOXOAHAJIBHBINA XPSIILL
caMoCTOSTeIbHOI cTpyKTypoil. K. bekctpoM obHapyxua y N. natrix He3aBUCUMYIO 3aKjiaay HOCOBOI Tepe-
TOPOJIKM U €€ CaMOCTOSITeJIbHBIN OYar OXpSIEBEHUs] U B OTJIMUYME OT HUX CUMTAT IKTOXOAHAJIBHBIN XPSIIIL
abopabHBIM MPOIOJIKEHUEM Xpsiliia opraHa SIkoO6coHa, He MMEIOIIMM CaMOCTOSITEIbHOTO oyara OXpsilieBe-
Hus. [IpoTUBOpEYMBLI JIUTEPATYpPHbIE JaHHbIE M OTHOCUTEIbHO KOHTaKTa planum antorbitale u abopaibHOI
yacTh HOCOBOII Tieperopoaku. B yactHoctn K. BekcTpom oTpuiian ciusiHue 3TUX CTpyKTyp y N. natrix; a Ha
PEKOHCTPYKIMAX uepena, caedaHHbIx O. B. UekaHOBCKOIi, BUIHO, YTO 3TU CTPYKTYPbl MMEIOT LIMPOKOE
COCJIMHEHME elle Ha PAaHHUX CTaAUsIX Pa3BUTUSI.
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C LIeJIbIO BBISICHEHUS CITOPHBLIX BOITPOCOB MBI ITPOCICANIN NTUHAMUKY Pa3BUTUA CTPYKTYD 3TMOUIHO-
TO OTACJIa XPAILICBOIro 4yepera N. natrix Ha Pa3HbIX CTaAUAX 3M6pI/IOFCHCSa.

Marepuan u MeTOAbI

Marepuan cobpan B utoHe—anrycte 2010 r. B okp. ¢. BakanoBumHa Cymckoit o6s. BepemeHHbIe
caMKU N. natrix ObUTM OTJIOBJIEHBI B €CTECTBEHHBIX YCIOBUSX U MOMELIEHBI B Teppapuymbl. [locie oTkian-
KM SIMLL CaMOK BBINTyCKaJIM B MecTa OTioBa. Siflia MHKyOMpOBaJIM B YBJIQXXHEHHOM BEPMUKYJIUTE TIPU TEM-
neparype 27—30 °C. Uuky6auus mmmiaack 30 cyt (£ 1 cyr).

DMOPUOHATBHBINA MaTepual GbuKcupoBain B 4 %-HoM pactBope (hopMannHa. BbutM M3roTOBICHBI
CepUITHBIE TUCTOJIOTMYECKUE CPe3bl TONIIMHON 5—7 MKM, KOTOPble OKpAllIMBaIU aJbIIMAHOBBIM CUHUM H
reMaTOKCWJIMH-203MHOM. JlJIs1 BBISIBIEHUSI OTJIOXKEHMI COJieil KalbliMs B KOCTHOM MaTPUKCE MCIOJb30BATU
meton Kocca (Powmeiic, 1954).

Craguu pa3BUTUSI SMOPHMOHOB ONPEAESUIM MO TabaUle HOPMAJIBLHOTO Pa3BUTHS, pa3pabOTaHHOMN st
Thamnophis sirtalis (Colubridae ) (Zehr, 1962). Bcero nccienoBano 27 aMOpuoHoB 27—37 craauii HopMalib-
Horo pa3Butus. MccenoBaim HeCKOIbKO IMOPUOHOB OHOM ctanuu. Ctaauu, Ha KOTOPbIX Pa3BUTHE 3aMeT-
HO TIPOJIBUHYJIOCh, HO HE JOCTUIJIO CJIEIYIOLEH CTaauu, 0003HAYEHbl 3HAKOM «+».

Muxkpodororpaduu rMCTOJIOTUYECKUX TpernapaToB CleJaHbl ¢ MOMOILIbIO MHUKpoOcKorna Zeiss Axio
Imager M1 u mporpaMMmHoOro obecrieueHust Zeiss Axio Vision v. 4.63 B IIeHTpe KOJUIEKTMBHOTO TOJIb30Ba-
HMSI YHUKaJIbHBIM obopynoBaHuem MHuctutyta 3oosmoruu um. M. W. Llmansrayzena HAH Ykpaunbl.

TotanbHble Tipeniapathl n3rotasieHsl Mo Metoauke E. B. Cumonca u JI. P. Ban XopHa (1971).

Pe3ynbraTsl
Cranug 27

Ha oToli cTtamum moSIBASIOTCS TIepBble 3aKJIaIKA CTPYKTYp 3TMOUIHOTO OTAesa
xpseBoro ueperna. K stoMy MomeHTY coOpMUpOBaHbBI OOOHSITEbHbIE MEIIKU U
XOPOIIO pa3BUTHI opraHbl SIkoocoHa. B o01eil Me3eHXUMHOM Macce pa3aIndyuMO CKOI-
JIEeHNEe ME3eHXUMHBIX KJIETOK, pa3nesIsollee OTaea Ha B CUMMETPUIHBIC TTOJTOBUHBI.
DTO CKOIJIEHUE SIBJISIETCST OPaIbHBIM MPOIOJIKEHUEM TTePEeIHUX ME3EHXUMHBIX KOHIIOB
YeperHbIX TpadeKysa U IIpelcTaBiiseT cO0OM 3aKJIaaKy Oymylleil HOCOBOU Ieperopo-
k. OOOHSTeNIbHbIE MEIIKKU U OpraHbl SIKOOCOHA pacIiojioKeHBI JlaTepaibHO OT HeEe.

OpabHO Me3eHXMMHAas 3aKJIagKa HOCOBOM MeperopoaKu pasnBanmBaeTcs, oopasys
3aKJIaku cupola anterior, KOTOpble OrpaHUYMBAIOT OOOHSITEIbHBIE MEILIKM MeIuallb-
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Puc. 1. Cpe3 rojoBel aMOproHa N. natrix B MONEPEYHON IJIOCKOCTU: @ — 27-51 CTaausl pa3BUTH (ajiee CT.
p.): 1 — mepemHmit mo3r; 2 — opraH fIko6coHa; 3 — OOOHATENbHBIN HEPB; 4 — T7a3; 5 — Me3eHXUMHAas
3aKkjagKa cupola anterior; 6 — Me3eHXMMHasl 3aKjajka xpsiia opraHa Skodcona; b — 28+ cr. p.: 1 — 060-
HSTEIbHBIA MEIIOK; 2 — Me3eHXMMHasl 3aKjaaka cupola anterior.

Fig. 1. Cross-section of N. natrix embryo head: a — the 27 stage of development: 1 — brain; 2 — Jacobson’s
organ; 3 — olfactory nerve; 4 — eye; 5 — primordium of cupola anterior; 6 — primordium of cartilage of
Jacobson’s organ; b — the 28+ stage of development: 1 — cavum nasi; 2 — primordium of cupola anterior.
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Puc. 2. Cpes ronoBel 3M0proHa N. natrix B TIONEPEYHON TUIOCKOCTU: @ — 27-s CT. p.: | — Me3eHXUMHas
3akiaaka planum antorbitale; 2 — opran SIko6coHa; 3 — mepeaHuit MO3r; 4 — TpabeKyJbl; 5 — ras; 6 —
28+ cr. p.: 1 — mepenHuUit Mo3r; 2 — Me3eHXMMHas 3akjanka planum antorbitale; 3 — TpabekysipHas TUIa-
cThHKa; 4 — opraH SIko6GcoHa; 5 — XxoaHa; 6 — Tia3; 7 — poToOBas MOJOCTh; ¢ — 29-s cT. p.: 1 — Mo3r;
2 — TpabeKyysipHasi TUIACTUHKA; 3 — Me3eHXMMHasl 3akianka planum antorbitale; 4 — xoana; 5 — rnas; 6 —
pOTOBas MOJIOCTh; 7 — A3bIK; 8 — MeKKeJieB Xpsilil.

Fig. 2. Cross-section of N. natrix embryo head: a — the 27 stage of development: 1 — primordium of planum
antorbitale; 2 — Jacobson’s organ; 3 — brain; 4 — trabecula; 5 — eye; 6 — the 28+ stage of development:
1 — brain; 2 — primordium of planum antorbitale; 3 — trabecula communis; 4 — Jacobson’s organ; 5 —
choana; 6 — eye; 7 — stomodeum; ¢ — at the 29 stage of development: 1 — brain; 2 — trabecula commu-
nis; 3 — primordium of planum antorbitale; 4 — choana; 5 — eye; 6 — stomodeum; 7 — tongue; 8 —
Meckel's cartilage.

Ho (puc. 1, a). BeHTpanbHO OT opraHa SIko6coHa pacIoa0oXeHO CKOIUIEHUE ME3eHXU-

MBI, KOTOpOE TMpeACTaBIseT co0oii 3aKiIanky xpsiia opraHa fIkoocoHa (puc. 1, a).
Me3seHnxuMHas 3akiaaka planum antorbitale TIHETCS OT MepeaHUX ME3eHXUMHBIX

KOHIIOB TpaOeKyJl B jJaTepaJbHOM HaIlpaBJIeHMU Haja opraHaMu SIkobcoHa (puc. 2, a).

Cranug 28

Ot narepajbHBIX KpaeB ME3eHXMMHBIX 3aKJIaloK cupola anterior B abopajibHOM
HaIpaBJIeHUU TSIHYTCS ME3CHXUMHBIC TSKU, MPEACTaBIAIoNIMe coO0l 3aKIaaKu paries
lateralis nasi. OHM ciykaT JaTepajbHOU rpaHuleill Oymyuux fenestra olfactoria advec-
hens, yepe3 KOTOpbIE TPOXOAAT OOOHSTEIbHBIE HEPBHI.
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Cragug 28+

OcraBasicb ME3eHXMMHBIMHU, 3aKJaIKM cupola anterior yIJIMHWUIUCH B OpajJbHOM
HarnpasieHuu. Mx nepeaHue Kpasi OKpy>KaroT OOOHSTEIbHbIE MEIIKU MEAUAbHO, TOP-
caJlbHO M JopcojiaTtepanbHo (puc. 1, b).

ITpoucxoaut causiHue TMepeaHUX KOHIIOB TpaOEeKyJs, BCJIEICTBUE 4ero (hopMupy-
eTcs xpsieBass TpabeKyssIpHasl TiacTuHKa (puc. 2, b). Ilpoiecc oxpsimeBeHHsT pac-
MPOCTPAHSIETCS B OpaJbHOM HaIpaBJIE€HUN OT TPAOEKYJSIPHOU IMJACTMHKU A0 CEpeau-
HBI HOCOBOW MEPETOPOIKHU.

MeszeHxuMHbIe 3akjaiaku paries lateralis nasi U30rHyTbl S-00pa3HO: BEHTPAJIbHO,
a 3aTeM MeIuaJbHO, TaK, YTO 3aXOHAT B M3ru0O OOOHSTEJbHBIX MEIIKOB, 00pa3ys
3aKJ1aJIKy HOCOBOM pakoBMHBI (puc. 3). 3akiaaku xpsiia opraHa Ako0coHa U HOCO-
BOIM PAKOBUHBI COCIMHEHBI JIATEPATIBHO MOJOCKOW ME3EHXUMHOW TKaHU.

ITpoucxoaut ciusiHue abOpaIbHOTO Kpasi ME3eHXMMHbBIX 3aKjianok paries lateralis
nasi 1 planum antorbitale. Me3eHxuMHbIe 3aKiaaku planum antorbitale yaivMHeHbI B
JlaTepaJiIbHOM HaIlpaBJIeHUM, WX JiaTepaJibHble Kpasi OTyroodpazHO M30THYThl BEHTPO-
narepaibHO (puc. 2, b).

Craguga 29

OxpsileBeHUE HOCOBOW MEPErOpOJAKM MPOJOIXKAETCS B OpaJIbHOM HaIlpaBICHUU.

Cupola anterior yBeJMYUIUMCh U OKPYXKAIOT OOOHSTENbHbIE MEIIKU MEIUaIbHO,
BEHTPOMEIUAIBHO, JOpPCaIbHO M AopcojaTepajibHO. Ilpouecc oxpsiieBeHUs pacrpo-
CTPaHWJICS OT HOCOBOI Teperopoikyv Ha MeAuaibHble YJacTKU cupola anterior.

B MecTe, roe nepenHuii Kpaii HOCOBOM IepPeropoaKy MepexoauT B cupola anterior,
BUIHBI 3aKjiaaKu lamina transversalis anterior B BUe KOPOTKUX ME3EHXUMHBIX TSXKeEM,
HaIpaBJeHHbIX a00paabHO.

Puc. 3. Cpe3 rosoBsl aM0OproHa N. natrix B TIONEPEYHOM TUIOCKOCTH, 28+ CT. p.: 1 — TepegHmit Mo3r; 2 —
00OHSITENIbHBIN HEPB; 3 — HOCOBas reperopojka; 4 — opran SIKo6coHa; 5 — OOOHSATENbHBIN MEIIOK; 6 —
Me3eHXMMHas 3aKjanka Xpsiia opraHa flkoOcoHa; 7 — Me3eHXMMHasl 3aKianka paries lateralis nasi; 8§ —
MEe3eHXMMHasl 3aKjiagka HOCOBOW pPaKOBUHBI, 9 — ME3eHXMMHOE COCAMHEHUE MEeXIy MEe3eHXUMHbIMU
3aKJIaJIKaMu Xpsiia opraHa SIlkoOGcoHa M HOCOBOI paKOBUHBI.

Fig. 3. Cross-section of N. natrix embryo head at the 28+ stage of development: 1 — brain; 2 — olfactory
nerve; 3 — nasal septum; 4 — cartilage of Jacobson’s organ; 5 — cavum nasi; 6 — primordium of cartilage
of Jacobson’s organ; 7 — paries lateralis nasi; 8 — primordium of nasal concha; 9 — mesenchymal connec-
tion between primordium of cartilage of Jacobson’s organ and nasal concha.
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M3orHyBimecs BeHTpPaJIbHO Ha MpPEIbIAYIIE CTaauu jJaTepajbHble Kpas Me3eH-
XMMHBIX 3aKjaloK planum antorbitale yIUIMHUIMCH, JOCTUTHYB YPOBHSI HMKHETO Kpast
a3 (puc. 2, c).

Cragug 29 +

HocoBasg neperoponka mosHOCTBIO oxpsieBesa. Ha mocienyrommx ctagusx pas-
BUTUS TIPOMCXOIUT JIMIIbL €€ POcT. B opanmbHOabopalbHOM HampaBieHMHM OT cupola
anterior HAYUMHAIOT OXpsIleBeBaTh Me3eHXMMHbBIC 3aKjIagky paries lateralis nasi, Hoco-
Basg pakoBMHAa M lamina transversalis anterior; He3aBUCHUMBIC OYaru OXPSILEBEHUS
MOSIBUJIMCh B 3aKjaake xpsia opraHa SIkoocoHa u planum antorbitale (puc. 4).

Cranug 30

OXpHIIICBCHI/IC B 3akjiagkKax cupola anterior pacrnnpocCTpaHAgACTCAa JIaT€paJbHO,
ME3€HXMMHBIMUM OCTAJIMCh TOJIbKO MX JIATCPAJIbHBIC Kpas. l'[epe,uHenaTepaanbH‘/'I Kpaﬁ

Puc. 4. Cpes rosnosbl aMOpuoHa N. natrix B IOMIEPeUHOM MI0CKoCcTH, 29+ cT. p.: 1 — opraH SlkobcoHa; 2 —
HOCOBasl Teperopojka; 3 — OOOHSTEIbHBIA HEpB, 4 — ouyar OXpSIEBEHUS B 3aKJIaaKe Xpsillia opraHa
SkobcoHa; 5 — ouar oxpsileBeHUs B 3akianke planum antorbitale; 6 — xoaHa; 7 — a3,

Fig. 4. Cross-section of N. natrix embryo head at the 29+ stage of development: 1 — Jacobson‘s organ; 2 —
nasal septum; 3 — olfactory nerve; 4 — centre of chondrification in the primordium of cartilage of Jacobson‘s
organ; 5 — centre of chondrification in the primordium of planum antorbitale; 6 — choana; 7 — eye.

- O ea?
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Puc. 5. Cpe3 rosioBbl 9MOpuoHa N. natrix B MOMEPEYHOM IIIOCKOCTH, 33-5 CT. p.: 1| — HOCOBasi Tieperopoi-
Ka; 2 — cupola anterior; 3 — 0OOHSITEIbHBIN MeNIOK; 4 — opraH SIkoOcoHa; 5 — BoMepoHa3albHas Kame-
pa; 6 — xpsi IkobcoHoBa opraHa; 7 — HOCOBasi KOCTb; 8 — BepXHEUYEIOCTHASI KOCTh; 9 — colHuK; 10 —
CenToMaKkCcUIa.

Fig. 5. Cross-section of N. natrix embryo head at the 33 stage of the development: 1 — nasal septum; 2 —
cupola anterior; 3 — cavum nasi; 4 — Jacobson‘s organ; 5 — concha of vomero-nasal organ; 6 — cartilage
of Jacobson‘s organ; 7 — nasal bone; 8§ — maxilla; 9 — vomer; 10 — septomaxilla.
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cupola anterior mpeacTaBisieT coOOl processus alaris superior, orpaHU4YMBaIOLIUIA
HO3/IPIO 1OPCATBHO.

BeHntpoabopaibHO OT HOCOBOW pPAKOBUHBI TOSIBISIETCS XPSIIEBOH OTPOCTOK,
KOTOPBII CIMBAETCs ¢ OpajbHBIM KpaeMm planum antorbitale (puc. 8).

Lamina transversalis anterior 3HaUMTEJbHO YIJMHUIKUCH U OoXpsilueBean. PaccTosi-
HUe MexXay abopaJbHBIMM KOHIIaMU lamina transversalis anterior M IMOJHOCTbIO OXPSI-
ILIEBEBIIMM Ha 3TON CTaaiuu XpsiueM opraHa fAkoOCoHa OueHb HE3HAUMUTEIbHOE, HO
9TU CTPYKTYPbI HE CJIMBAIOTCS.

MenunanbHbI yyacTOK Xpsillia opraHa JIkobcoHa — BOMepoHa3ajibHasi Kamepa —
orpaHuuuBaeT opraH fIkobcoHa BEHTpalabHO, a Xpslll opraHa SIkobcoHa — BeHTpoJa-
TepaJibHO (pucC. 5).

BentponarepanbHo oT opraHa fkobGcoHa pacrojaraeTcss caMoCTOsITelIbHas
ME3eHXMMHasl 3aKjajgKa TUIloXoaHaJbHOro xpsina. OHa MpeacTaBisieT cCOOON TSK,
OpaJIbHbIII KOHELl KOTOPOro JOCTUIraeT YPOBHS Xpsilla opraHa fIkoOcoHa, a abopalib-
HbIi — YpOBHS 3a/lHE CTEHKM HOCOBOW KarcyJyibl. Ha 3Tolt ke craguu B CpeluMHHON
YacTU 3TOW CTPYKTYPhl BUJIEH OYar OXpsileBeHUs.

3aknaaku planum antorbitale oxpsiiieBen HepaBHOMEPHO: yJ4acTKU, I'paHUYallue
¢ TpabeKyIsIpHOU TMIACTMHKOMN, OCTAIMCh ME3eHXMMHbIMM. Ha 3Toil Xe cramuu ot
OpaJIbHOBEHTPAJIbHON MOBEpXHOCTU planum antorbitale B opajbHOM HampaBieHUU
TSIHETCsI OXpsileBeBaIOIIN OTpOoCcTOK (puc. 8). OCHOBBIBASICH HA €r0 MPOUCXOXKICHUU,
MBI CUMTaeM, 4TO 3TO processus maxillaris anterior.

Cranug 31

Cupola anterior yBeIMYWJINCh B BEHTpoaOOpaJIbHOM HarpaBJIeHUM, O0pa3oBaB
IMapHBIe KYITOJI000pa3HbIe CTPYKTYPHI. B TIomrepeyHoOM ceueHUN 3TU CTPYKTYPHI BHITIIS-
ISIT KaK OKPYXKHOCTH, COEOIWHEHHBIE BEHTPOMEIHMAIBHO IyrooOpa3HO W3OTHYTOM
HOCOBOI1 TIeperoponakoii (puc. 6, a). C BeHTpollaTepaIbHOM CTOPOHBI cupola anterior
MOSIBJISIETCSl ME3eHXMMHasl 3aKJlagka processus alaris inferior.

AObopalibHO OT xpsila opraHa fIKkoOcoHa MOSIBIISIETCSI ME3CHXUMHBIM TSDK, Ipe-
CTaBJISIIOIINI COO0M 3aK/IaAKy DKTOXOAHAJbHOTO XpSIlia.

MeszeHxrMHasl CBsI3Ka, KOTOpasi MOsIBUJIaCh Ha CTaauM 28+, MEXIy XpsIIoM opra-
Ha fIkoOcoHa u paries lateralis nasi, oxpsiieBena.

Processus maxillaris anterior, KOTOpPBIii MOSBWJICS Ha MPEALIAYIIEI CTaguu, IOJI-
HOCTBIO OXPSIIIEBE.

Cranug 31+

ITpouecc oxpsiiieBeHUsT pacopocTpaHsieTcsl OT cupola anterior Ha processus alaris
inferior.

IIpoucxoour cnusHue lamina transversalis anterior M xpsina opraHa flkoGcoHa
(puc. 8). Ilpouecc oOXpslileBeHMSI PACIPOCTPAHUIICS CO CTOPOHBLI Xpsilla oOpraHa
Axo0coHa Ha 3aKJIaJKy 9KTOXOAHAJbHOIO Xpslla.

Cranug 32

I'moxoaHa bHBIN XpSII MOJTHOCTBIO COpMHUpPOBaH. Jpyrnx BUAMMBIX U3MEHE-
HUI B 9TMOMIHOM OT/eJIe Ha 3TOM CTaauu He OOHaApYy>KEHO.

Cranug 33

BenTposarepanbHblii Kpait u3ruba paries lateralis nasi yrosiiaercst, oopasyst oTpo-
CTOK HaIIpaBJIEHHBII BEHTpaJIbHO (puc. 6, ¢).
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Puc. 6. Cpesbl roioBel 5MOproHa N. natrix B MOMEPEYHON IUIOCKOCTU 33-s CT. p. (IpeacTaBieHbl CPe3bl
pa3HbIX YpoBHEN ): @ — | — HOcoBasl meperopojaka; 2 — sioBkIil 3y0; 3 — cupola anterior; 4 — mpenqmMak-
cuna; b — 1 — HocoBasi ieperopoaka; 2 — OOOHSATENbHBIN MEIIOK; 3 — MapueTOTeKTaIbHbIN Xpsi; 4 —
HOCOBast KOCTh; 5 — processus alaris inferior; 6 — cenromakcmuia; 7 — lamina transversalis anterior; 8 —
3aKJIaaKa BEPXHEUETIOCTHON KOCTH; ¢ — 1 — HOcoBas neperopojka; 2 — opraH SIko6coHa; 3 — oOOHSITEb-
HbIIT MellIoK; 4 — fenestra olfactoria advehens; 5 — mapueToTeKTaabHbIN Xpsilil; 6 — MpeIoOHasT KOCTh; 7 —
HOcoBasi pakoBuHa; 8 — fenestra latiralis nasi; 9 — processus lateralis nasi; 10 — comrHuk; 11 — 3KTOX0a-
HaJIbHBIN Xpsilir; 12 — runoxoaHayiHbIN xpsil; 13 — cenrTomakcuia.

Fig. 6. Cross-section of N. natrix embryo head at the 33 stage of development at the different levels: a — 1 —
nasal septum; 2 — egg tooth; 3 — cupola anterior; 4 — premaxilla; » — 1 — nasal septum; 2 — cavum nasi;
3 — parietotectal cartilage; 4 — nasal bone; 5 — processus alaris inferior; 6 — septomaxilla; 7 — lamina
transversalis anterior; 8 — maxilla; ¢ — 1 — nasal septum; 2 — Jacobson‘s organ; 3 — cavum nasi; 4 — fen-
estra olfactoria advehens; 5 — parietotectal cartilage; 6 — prefrontal; 7 — nasal concha; 8 — fenestra lati-
ralis nasi; 9 — processus lateralis nasi; 10 — vomer; 11 — ectochoanal cartilage; 12 — hypochoanal carti-
lage; 13 — septomaxilla.

Processus alaris inferior monHocTbio oxpsiteBen. Processus alaris inferior u proces-
sus alaris superior He COeIMHSIOTCSI, TAKUM 00pa3oM, HO3IpPsI M3HAYaJbHO MpencTaB-
JisieT co0oil BBIpE3Ky, OOpallleHHYIo JlaTepaibHO (puc. 6, b).

Craausa 34

DKTO- M TUIIOXOAHAJbHBIA XPSIIIM CBOMMHU abOpajbHBIMU KOHILIAMM CJIMJIKCh,
00pa3oBaB 9KTOXOAHAIbHYIO IUIACTUHKY (puc. 9, a, b).
Cragus 35

BenencrBue mocrterieHHoro cOvkeHus: planum antorbitale M TpaGeKyJIsspHOI
IJIACTMHKY B XOJe SMOpHMOreHe3a Ha 35-if cTaiMu 3TU CTPYKTYPhBI clvBarTCcs (puc. 7).
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Puc. 7. Cpe3s ronoBsl aMOpuoHa N. natrix B MIOTIEPEUYHON IUIOCKOCTH Ha YPOBHE TPaOEKyJSIpHOU ILJIACTUH-
K1 35-g cT. p.: 1 — TpabekyisipHas IiacTuHKa; 2 — planum antorbitale; 3 — collHUK; 4 — JIOOHAsT KOCTb.

Fig. 7. Cross-section of N. natrix embryo head at the 35 stage of development at the level of trabecula com-
munis: 1 — trabecula communis; 2 — planum antorbitale; 3 — vomer; 4 — frontale.

Puc. 8. ToranbHBII MpenapaT 3TMOUIHOTO OTAea 3MOpuoHa N. natrix 35-s1 CT. p.; BUI C JIaTepaJIbHOM CTO-
poHbl: 1 — cupola anterior; 2 — lamina transversalis anterior; 3 — xpsii oprana flko6coHa; 4 — TUIOX0a-
HAaJIBHBIIA XPSIIIL; 5 — XPSIIIEBOE COCAMHEHNE HOCOBOM PaKOBUHBI U Xpsiliia opraHa SIko6coHa; 6 — HocoBast
pakoBHHa U €€ oTpocToK; 7 — planum antorbitale; 8 — processus maxillaris anterior; 9 — tpabekyna; 10 —
npeamakcwuia; 11 — cenromakcwia; 12 — HocoBast KOCTb.

Fig. 8. Cleared and stained ethmoidal region of N. natrix embryo at the 35 stage of development from the
lateral view: 1 — cupola anterior; 2 — lamina transversalis anterior; 3 — cartilage of Jacobson‘s organ; 4 —
hypochoanal cartilage; 5 — cartilaginous connection between nasal concha and cartilage of Jacobson‘s organ;
6 — nasal concha and its process; 7 — planum antorbitale; 8 — processus maxillaris anterior; 9 — trabecu-
la; 10 — premaxilla; 11 — septomaxilla; 12 — nasal bone.

Takum obpasomM, fenestra olfactoria advechens npencrapisier codboit oTBepcTHE, Orpa-
HUYEHHOE XPSIIIeBBIMM CTPYKTYpaMM: OpaJlbHO — cupola anterior, JaTepaJbHO — pari-
es lateralis nasi, abopanbHo — planum antorbitale u 3ambiKarolleecss Ha ypoBHe Tpade-
KYJISIDHOM TUIACTUHKH.

Cranug 36

Processus alaris inferior cMeleH natepaibHee processus alaris superior. Takum
00pa3oM, HO3/IPsI Ha 3TOM CTamUKM OOpallleHa J0pcoJaTepaibHO.

Ha nocnenneit, 37-i cranuu pa3BUTHsI, BUIUMBIX U3MEHEHUI B STMOMIHOM OT/IE-
JIe XpsieBoro yepena N. natrix He 0OHapYXEHO.
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Puc. 9. ToranbHbIi TIpeniapat 3TMOMIHOTO oTaena N. natrix: a — JieBasi HOCOBasl Karicyyia aMOpuoHa 33-it
CT. P.; BUJ C BEHTPaJbHOI CTOpOHBI: 1 — cupola anterior; 2 — processus alaris inferior; 3 — xpsiin opraHa
SIkoOcoHa; 4 — 3KTOXOAHAIBHBIN XPSI; 5 — TUIMOXOAHAIBHBIN Xpslll; 6 — TMpeaMakcuiia, 7 — COIIHMUK;
8 — cenromakcwiia; b — JleBas HocoBa Karicyjia SMOpHOHa 34-11 cTaluK pa3BUTHUS; BUI C JOPCATIbHOM CTO-
POHBI (THO HOCOBOI KaricyJibl OTBEJIEHO B CTOPOHY): 1| — cupola anterior; 2 — processus alaris inferior; 3 —
paries lateralis nasi; 4 — xpsui opraHa SIKoGCOHa; 5 — 3KTOXOAHAIBHBII XPsIL; 6 — TUITOXOAHAIBHBIN XPSILLL;
7 — KTOXOaHAIbHAS TJIACTMHKA; 8§ — HOCOBas pakoBMHa; 9 — planum antorbitale; 10 — fenestra olfacto-
ria advehens; 11 — HocoBast KocTh; 12 — mpeaMakcuia.

Fig. 9. Cleared and stained ethmoidal region (left nasal capsule) of N. natrix embryo: a — at the 33 stage of
development from the ventral view: 1 — cupola anterior; 2 — processus alaris inferior; 3 — cartilage of
Jacobson‘s organ; 4 — ectochoanal cartilage; 5 — hypochoanal cartilage; 6 — premaxilla; 7 — vomer; 8§ —
septomaxilla; b — at the 34 stage of development from the dorsal view (solum nasi is turned over to the side):
1 — cupola anterior; 2 — processus alaris inferior; 3 — paries lateralis nasi; 4 — cartilage of Jacobson‘s organ;
5 — ectochoanal cartilage; 6 — hypochoanal cartilage; 7 — ectochoanal plate; 8 — nasal concha; 9 — planum
antorbitale; 10 — fenestra olfactoria advehens; 11 — nasal bone; 12 — premaxilla.

O0cyxaeHue

IMomaraem, 4TO CpaBHEHHWE ITOJIYYEHHBIX HAMU PE3YJITATOB C JUTEPATYPHBIMU
TAHHBIMHA M UX 00CyXIeHHe OyneT 0osiee HATJISIHBIM, €CJIM BECTH €ro MO OTIEIbHBIM
CTPYKTYpaM 3TMOWIHOTO OTIeIa.

OTHOCHTELHO TTPOMCXOXKIEHUST HOCOBOI Meperopoaku y N. natrix Hall TaHHbBIE
coBmmamaroT ¢ gaHHeIMM B. Taymma (Gaupp, 1906) m O. B. YekaHoBcKoit
(Yekanosckast, 1936). Mbl 0GHapyXuu, 4To Ha 27 CTaanu pa3BUTHS, KOTaa TpabeKy-
JIIpHas TUTaCTMHKA ellle He chOopMUpOBaHa, Me3eHXUMHasl 3aKjaJKa HOCOBOM Tepero-
POIKM BBITJISIAUT KaK OpajibHOE TIPOJOJDKeHUEe TepeIHUX KOHIIOB Tpabekyn. Ham He
YIAJI0Ch YBUIETh CAMOCTOSTENIbHON 3aKJIaJKM 93TOM CTPYKTYPBI, KaK OITKCBIBAI
K. bekctpom (Backstrom, 1931). Ha cranuu 28+ mocie obpa3zoBaHMsT TpaOeKyISIpHON
IUTACTUHKY, OT Hee HAUMHAETCS OXPSIIeBeHNE HOCOBOM Teperoponku. Takum obpa-
30M, Hallld JaHHbIE TOATBEPKIAIOT MHEHKHE OOJBIIMHCTBA aBTOPOB, YTO HOCOBas
MeperopoaKa SBISIETCS OPaBbHBIM TTPOIOJIKEHUEM CIMTHIX TTepeTHUX KOHIIOB Tpabe-
KyJ M HE UMEET CaMOCTOATeNIbHOTO ovara oxpsaieBeHus (Kamal, Hammouda, 1965 a,
b, c; El-Toubi et al., 1970; El-Toubi et al., 1973).

HocoBas paxkoBuHa. Ha 30-ii ctanuu BeHTpoabOpaJbHO OT HOCOBOM pako-
BUHBI OTXOJIUT XPSIEBOM OTPOCTOK, KOTOPBIN CIMBAETCSI C OpaJbHBIM KpaeM planum
antorbitale. Kak BumHO 13 rpaduecKUX peKOHCTPYKIIWI Yepera, TAKOW OTPOCTOK ObLT
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oOHapyxeH paHbliie y N. natrix (Backstrom, 1931) u HeKoTopbix apyrux 3meit (Pringle,
1954; Kamal, Hammouda, 1965 a; El-Toubi et al., 1973).

Ha 33-i1 ctagumu BeHTpoJaTepalbHBINA Kpail n3rnba paries lateralis nasi yromaer-
cs1, 00pa3yst oTpocTok, onucaHHbil K. bekctpomom (Backstrom, 1931) kak processus
lateralis nasi. Takoit ke orpoctok omucan y Cerastes vipera (Viperidae) (Kamal,
Hammouda, 1965 ¢) n Ha3BaH mapaHa3aJbHBIM OTPOCTKOM (paranasal cartilage), Tak
KakK MccliefoBaTed CUUTAIM €ro TOMOJIOTOM MapaHa3aJbHOIO Xpsilia SIIePHLI.

Zona annularis. [Tox TepmuHoM <«zona annularis» D. Iayrm (1906) mompa3sy-
MeBaJl MOJOCTb HOCOBOI Karcyjbl, OKPY>KEHHYIO XPSIIIEBbBIMU CTPYKTYPAMMU.

Hamm wuccnenoBaHust mnoaTBepxkaaloT gaHHble K. bekcrpoMa OTHOCHUTENBHO
cylliecTBoBaHMs zona annularis y N. natrix. Ha craguu 31+ BUAHO, YTO MOJOCTh Kar-
CyJIbI OKPYK€HA CO BCEX CTOPOH XPSIIeBBIMU CTPYKTYpaMu: AOpcaibHO — paries late-
ralis nasi, JaTepaJbHO — XpsIIEBbIM COCAUMHEHNEM MeXIy Mexmy paries lateralis nasi
U XpsIoM opraHa fIKoOcoHa, BEHTpaJibHO — XpsIIoM opraHa fkobcoHa u lamina
transversalis anterior, MeIMaJbHO — HOCOBOM TIEPETOPOIKOIA.

Xpsam opraHa fAkob6coHa M 3KTOXOaHalbHBIU Xpsaul. Hamm maHHbie
noareepxaaloT pedyiabTaThl K. bekctpoma (Backstrom, 1931): skToxoaHaIbHbBIN Xpsilil
y N. natrix, Kak M y OOJIBIIMHCTBA M3YYEHHBIX 3Mel, SIBIISICTCST a0OpaIbHBIM TTPOIOJI-
JKeHUeM Xpsiia opraHa SIkodcoHa (TosiBisieTcs Ha 31-if cTaaguu) U He UMEET OTHE/Ib-
HOro ouara «oxpsiieBeHMs1». ITo ompoBepraeT maHHbie B. K. Ilapkepa u (Parker,
1878) u I'. bopHa (Born, 1883) OTHOCHUTEIBHO CaMOCTOSITEIbHOCTU 3aKJIaAKU 3TOM
CTPYKTYPBI.

IlmnmoxoaHanbHBI Xpsul. Mbl OOHAPYXWIM CAMOCTOSITEJIbHYIO 3aKJIAaIKy
9TOl CcTpyKTyphl Ha 30-i cramuu. Ha 3Toii XKe cTaguu B CpeIMHHON €€ YacTU 3aMeTeH
ovar oxpsieBeHUs. CIMSTHIE XPSIIEBBIX a00PaTbHBIX KOHIIOB 3KTO- M TUITIOXOAHAIb-
HBIX Xpsileil ¢ 00pa3oBaHMEM 3KTOXOAHAIbHOM IMIACTUHKUA MPOUCXOAUT Ha 34-i1 cTa-
TTAT.

Takum oOpa3om, HalllM pe3yabTaTbl HE IMOATBEPXKIAIOT JMUTEPATypHBIX AaHHBIX
OTHOCHUTEILHO OJHOTO OovYara OXpsIIeBEHMSI SKTOXOAHATbHOTO, TUITOXOAHAJTBHOTO XPsI-
e 1 aKToxoaHambHOM TacTiHKY (Kamal, Hammouda, 1965 a, b, c¢; El-Toubi et al.,
1970; El-Toubi et al., 1973; Deiques, 2004 ).

Planum antorbitale (Lamina orbitonasalis). ITo nuTtepaTypHbIM AaHHBIM,
planum antorbitale y 3meii sBasieTcss abopaJbHBIM YYacTKOM TMapueTOTeKTaIbHOTO
Xpsllla M He MMeeT OTaejlbHOoro ouvara oxpsiieBeHus (Backstrom 1931; Kamal,
Hammouda, 1965 a, b, ¢; Kamal et al., 1970; El-Toubi et al., 1970; El-Toubi et al.,
1973). 1o HamuM maHHBIM, planum antorbitale y N. natrix 3aKiaabIBaeTCsI OTACIBHO
OT TTApUETOTEKTAILHOTO Xpsiilla Ha 27-# CTaguM, CIWBAeTCS C HAM ellle Ha CTaauu
ME3eHXMMHOI 3aKIagku (cTaaus 28+ ) M MMeeT CaMOCTOSITEIbHbII OUYar OXpsIleBeHMSI
(cranust 29+). B nuteparype eIMHCTBEHHbIN clydyail OOHapy>KeHUSI CaMOCTOSITETbHO-
ro oyara oxpseBeHUs a0OpaJbHOro Y4acTKa MapueTOTeKTaaIbHOIO Xpslua y 3Meil ObLT
ormcaH o Malpolon monspessulana (Colubridae) (El-Toubi et al., 1973). [To yTBep-
JKJIEHUIO 3TUX aBTOPOB YKa3aHHBIN ydyacTOK He siBjissieTcs planum antorbitale.

Cuwuraercs, yto planum antorbitale 3meit nuieHa processus maxillaris anterior
(Parker, 1878; Backstrom, 1931; Pringle, 1954; El-Toubi et al., 1970; El-Toubi et al.,
1973; Haluska, Alberch, 1983; Deiques, 2004 ). Mcxoas u3 Tonorpad®uu U MpoMCXOX-
NeHUsI, CUMTaeM, YTO OTPOCTOK, KOTOPBIA mosBisercsd Ha 30-i ctamum OT OpajibHO-
BEHTPAJIbHOM MOBEpXHOCTU planum antorbitale U TsHETCsS B OpaJibHOM HaNpaBlICHUMU,
npeacTaBiIsieT coboil processus maxillaris anterior. DTOT OTPOCTOK OYEHb ITOXOX Ha
TakoBoit, onucaHHbli JI. A. TlpuHrinom y Dasypeltis scaber (Colubridae) (Pringle,
1954). Onnako M. A. IlpuHra He OOHAPYXXWJI CBSI3W 3TOTO OTPOCTKA ¢ planum antor-
bitale 1 Ha3Ban ero «posterior process of concha nasale». DTOT OTPOCTOK Ha3BaH UM
napaHazajibHbIM. M3 pekoHcTpyKumii, cnenanHbix K. bekctpomom (Béackstrom, 1931)
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u M. P. Ex-Toybu c coaBropamu (EI-Toubi et al., 1973), BunHo, 4to processus maxil-
laris anterior, BEpOsITHO, €CThb M Y OINMCAHHBIX UMU 00beKTOB. Cyasl Mo BCceMy, OHU
00HapyXuau cBsi3b «posterior process of concha nasalis» ¢ planum antorbitale, HO He
MISHTU(UITIPOBAIIN TTOCICIHIO KaK TaKoBYI0. CTPYKTYpYy, OT KOTOPOIl OTXOIMT Pro-
cessus maxillaris anterior oHM onpeaeanyv Kak «concha» (Backstrom, 1931) u «poste-
rior process of concha nasalis» (El-Toubi et al., 1973). Takue pa3Horyiacusi, BEpOsITHO,
MOXHO OOBSICHHUTH 3HAYNTETLHONM TOHKOCTBIO XPSIIEBBIX CTPYKTYp a0OpaTbHOM YacTu
3TMOMIHOTO oTaena (puc. 8).

JlutepaTypHble AJaHHbIE OTHOCUTEIbLHO KOHTaKTa planum antorbitale u abopasb-
HOI YacTu HOCOBOI meperopojku npotuBopeuuBbl. K. bekctpom (Backstrom, 1931)
OTPUIIAT CIUSHUE 3TUX CTPYKTYp y N. natrix; Ha peKOHCTPYKIIMSX, CHCITaHHBIX
0. B. Yekanosckoii (1936), BUmHO coelMHEHNE 3THX CTPYKTYp €Ille Ha paHHUX CTa-
IUSX pa3BuTHs. Ha Hammx Tperaparax BHIHO, 9dTo planum antorbitale cimBaeTcs c
TpaOeKyJsSIpHOU TIuIacTUHKON (puc. 2, a, b; 7). M3-3a HepaBHOMEpPHOIo Mmpolecca
OXpsILLIEBEHMST 3aKJIaJKM JOpCcallbHOrO ydyacTka planum antorbitale cOvxeHue ee ¢
TPabeKyJISIpHOM TUTACTMHKOM TTPOMCXOINUT TTOCTETICHHO, a WX CIUSHHE — JIOCTAaTOYHO
MMO3MHO — Ha 35-if cTamum pa3BUTHA. JJaHHBIE OTHOCUTENIBHO CIUSHUS STUX CTPYKTYP
y IPYIUX WCCIEHOBAHHBIX 3Mell TakKe TPOTUBOPEUYMBEL. [IpMUYMHON TIPOTHUBOPEUMIA,
OYEBUIHO, SABJIIETCS TO, UTO aBTOPaMU OBUTM MCCIIEAOBAHBI SMOPUOHBI Pa3HBIX CTaIMi
pa3BUTHSL.
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