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3akiaaKa napaxopaasmii, aKPOXOPAAIHHOIO XPSIA ¥ YepenHbIX TPAOeKy B SMOPHOreHe3e MPbITKON SIepuiibl,
Lacerta agilis (Reptilia, Squamata). Spsirun A. H. — B paGoTte onucaHa 3akianka yeperna npbITKO SIepriibl
Lacerta agilis Linnaeus, 1758 B panHeMm aMmOpuoreHe3e. Ocoboe BHUMaHUE YNIEJEHO MEPBbIM 3aKIaaKaM
OCEBOTO yepena M yyacTUIO aKpOXOPIAJIBHOTO Xpsilia B (OpMUPOBAHMUU TypeLKoro ceia. Obpalaercs
BHMMaHHe Ha JMCKYCCMOHHOCTb JJAHHBIX BOIPOCOB. [10Ka3aHO, YTO MEepBLIMU MOSIBIISTIOTCST ME3CHXUMHbBIE
3aKJIAAKKM TapaxopAaiuii, akpaxopAaJbHOTO Xpsillla U YepermHbIX TPaOeKyJs; MepBBIMU HAUYMHAIOT
OXpsIlIIEBEBaTh Mapaxopaaiuu, a 3aTeM aKpOXOPAAIbHBIN XPSIII U YeperHble TPaOeKYJIbl.

KnoueBble cJioBa: pa3BUTHE Yepera, penTUINm, apaxopaaauu, akpoXopaaabHbII Xpsill, YeperHble
TpabeKyIbl.

Formation of Parachordals, Acrochordal Cartilage and Trabecula Cranii in the Skull of the Sand Lizard,
Lacerta agilis (Reptilia, Squamata). Yarygin A. N. — Formation of chondrocranium of Lacerta agilis
Linnaeus, 1758 in early embryogenesis is described. Particular attention is given to both the primary anlagen
of the neurocranium, and participation of the acrochordal cartilage in formation of the crista sellaris. The
attention is paid to debatable questions. Morphological descriptions are based on hematoxylin and
counterstained with eosin serially-sectioned embryos. The results show that mesenchymatous rudiments
of parachordals, acrochordal cartilage and trabecula cranii are the first to appear in the chondrocranium
of Lacerta agilis. The parachordals are the first to chondrify following by chondrification of the acrochordal
cartilage and the trabecula cranii.

Key words: skull development, Reptilia, parachordals, acrochordal cartilage, trabecula cranii.

Baenenne

M3yueHue pa3BUTHSI Yepera B IIPeHATaIbHOM OHTOIeHe3¢ MO3BOHOYHBIX U, B YACTHOCTH, PENTUINI UMEET
0oJiee YeM CTOJIETHIOIO MCTOpMIO. Pe3ynbTaThl 9TUX MccaenoBaHuil ObLIM 00001eHbl B cBoakax I'. [le bupa
(de Beer, 1937) u [. benaupca, A. Kamans (Bellairs, Kamal, 1981). 13 aTx pabot cieayer, 4yTo 1ist penTUInii
XapaKTepHa BHauajle 3aKJajKa Mapaxopaaiuii U YeperHbix TpabeKkyi. Jpyrue gaHHble CBUAETEIBCTBYIOT 00
OIIHOBPEMEHHOI 3aKJIajiKe elile U akpoxopaaibHoro xpsiia (Sewertzoff, 1900; Kamal, Abdeen, 1972; Tulenko,
Sheil, 2007). ITo nanubiM I'. ne bupa u apyrum naHHsiM A. Kamassi 1 ero coaBTOpoB aKpOXOPAAAbHbIM XS
3akjanbpiBaercs ropasno nosaHee (de Beer, 1930; Kamal, 1961; El-Toubi, Kamal, 1959, 1961; Kamal,
Hammouda, 1965).

JIMCKYCCUOHHBIM SIBJISIETCS] M BOIIPOC 3aKJIANKK MapaXxopaainii U yepernHbix Tpadeky:1. [1o qaHHbIM OTHUX
aBTOPOB, Mapaxoplalvu 3aKjaablBaloTcs Kak mapHbie siaemMeHThl (Sewertzoff, 1900; Geerinckx et al., 2005;
Tulenko, Sheil, 2007), o naHHbIM apyrux — Kak HenapHblie (de Beer, 1930; Kamal, 1961; El-Toubi, Kamal,
1959, 1961; Kamal, Hammouda, 1965). YTto kacaeTcst 4epenHbIiX TpabeKya, TO B OMHOM Clydae XpsiieBbie
TpabeKyIIbl 3aKJIaIbIBAIOTCH KaK ABe MapaieibHble 0anku (Sewertzoff, 1900; Kamal, 1961; El-Toubi, Kamal,
1959, 1961; Kamal, Hammouda, 1965; Kamal, Abdeen, 1972; Geerinckx et al., 2005). B apyrom, xpsiiieBbie
TpabeKyJbl OMUCHIBAIOTCS C YXe O0beAMHEHHOM B TpabeKyJsIpHYIO IJIACTUHKY IepeaHei yacTtoio (de Beer,
1930; Tulenko, Sheil, 2007).

OTtebHBIM BOIPOCOM SIBJISIETCSI y4acTHe aKPOXOPAAJIbHOIO Xpsiiiia B (hOPMUPOBAHUM TYPELIKOIO CeIa.
Tak, mo manHbiM A. H. CeBepiioBa, a Takxke coBpeMeHHbIM aaHHbIM @D. JIx. Tynenko, C. A. Illeiina
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(Sewertzoff, 1900; Tulenko, Sheil, 2007 ), akpoxopaaabHbII XPSII YIaCTBYET B (POPMUPOBAHUM TYPEIIKOTO CEIIa,
o apyrum aaHHbiM — HeT (de Beer, 1930; Kamal, 1961; El-Toubi, Kamal, 1959, 1961; Kamal, Hammouda,
1965; Kamal, Abdeen, 1972).

J171s1 TOro, 4TOOBI BHECTH SICHOCTh B TIOHMMAHKE 3TUX BOIPOCOB, MbI TIPEANIPUHSUIA TTOTBITKY U3YYUTh
pa3BUTHE 3TUX TPEX JIEMEHTOB OT CTAINM ME3CHXUMHOM 3aKJIaIKH JI0 TIOSIBJICHUST B HUX TIEPBBIX OXPSIIIIEBEHUIA.

Marepuan u METOIbI

st mosryyeHusl SMOPUOHAILHOTO MaTepuaia ObUIM OTJIOBJIEHbI OepeMeHHble caMKu Lacerta agilis B
€CTECTBEeHHBIX MeCTaX OOMTaHMsSI B 3amOpOXCKOM 00j1. (MenuTonoabcKuii p-H, okp. ¢. borateips). Ilocie
OTKJIQJIKHM sIiilla MHKYOMpPOBaJIM Ha BJIaXHOM cyocTpare mpu temnepatype 19—21°C, a caMOK BBIITyCKaIu B
€CTeCTBeHHYI0 cpeny oouTaHus. CpoK MHKYOALMU SIMLl COCTaBUJI OKO0JIO 70 CyTOK.

Bcero uccnenoBano 8 aMOPUMOHOB MOCIENOBATEIbHBIX PAHHUX CTaAMid pa3BuTUst L. agilis: nsiTh SMOPUOHOB
14 cyr unky6aumu (31 cragust), onun 15 cyr unkybauuu (31+ cragus) u aBa 16 cyr unkyoauuu (32 cra-
st ). Ctaauu onpeesisuii 1Mo Tabauuam HopMmaibHoro passutus k. Jdrodopa, [Ix. I'ydepra (Dufaure, Hubert,
1961). DMOpuoHbI uKcupoBaiu B 3%-HOM pacTBope dopMmairHa. Bl M3rOTOBJICHBI CepUitHBIC CPE3bl
TosIMHOM 10 p, OKpallMBaiuM reMaToOKCUIUMH-3203MHOM. DoTorpaduu rucToJOTMYECKUX CPe30B ObLIN
MOJIyYeHbI ¢ TTOMOLIbI0O MUKpocKoma Zeiss Axio Images M1 u nporpamHoro obecrneueHust Zeiss Axio Vision
v.4.63 B LIeHTpe KOJUIEKTUBHOIO TMOJIb30BaHMS YHUKAIBHBIM 000pyI10BaHUEeM Tpu MHCTUTYTE 300J0THH.

Pe3ynbTaThi

Cragug 31 (14 cyr uaHkybauuu)

Ha maHHo#1 cTaguy NosBISIOTCS ME3EHXMMHBIE 3aKJIaaKuU MapaxopAaainii, akpoxop-
JAJTbHOTO XpsIIlia ¥ YePeImHbIX TPaOeKyIl.

Me3eHxUMHbBIE 3aKJIaNKH1 TTapaxopAaanuil pacIoNoKeHbI 1o 60KaM OT MepenHell YacTu
XOPIBI U JOXOMISIT IO €€ TIepeaHEro KOHYMKA. Xopaa B 9TOM 001aCTU 3HAYUTEILHO TOHbIIIE
1 MeHee BaKyoJIM3MpPOBaHa, YeM B MO3adIeKalllx OTaAe ax. 3aqH1ue YacTH Tapaxopaaiuit
MpUJIeTaloT K JaTepaJbHbIM MOBEPXHOCTSIM XOPIbI, a MepeaHNe HECKOJbKO PacXOmsITC,
OCTaBJIsI1 XOPAYy CBOOOIHOI. B morepeyHoM ceueHUM 3aK/IaaKy Iapaxopaainii UMeroT (popmy
OJIM3KYIO K TPEYrojibHOM. BeHTpanbHO OHU OrpaHUUYEHBI POTOBOM TTOJIOCTRIO (Stomodeum),
JIOpcaibHO — BEHTPAIbHOI TMOBEPXHOCTHIO 3aAHero moara. IlepemHue yacTu 3aKiamoK
JIaTepajJibHO OTpaHMUYEHbI MEAUAILHON MOBEPXHOCTBIO CIIYXOBBIX MY3BIPHKOB (pHC. 1).

HenapHas Me3eHxMMHas 3aKjiaaka aKpoXOpAaJbHOTo Xpsila HaXOAUTCS B OXHOM
IJIOCKOCTH C 3aKJIaKaMU TlapaxopAaivii, HO HECKOJIbKO criepenu oT Hee. Ee narepanbHble

Puc. 1. [TonmepeuHsIii cpe3 yepe3 3aTbUIOYHYIO 00J1acTh SMOproHa L. agilis (14 cyT mHKyOaImm): n — Xopaa;
OV — CJIYXOBOM IMy3bIPeK; IpC — Me3eHXMMHas 3aK/IaaKa rapaxopaainii; st — stomodeum.

Fig. 1. Cross-section through the occipital region of L. agilis embryo head (14 days of incubation): n — notochord;
ov — otic vesicle; rpc — mesenchymal rudiment of parachordal cartilage; st — stomodeum.

Puc. 2. ®poHTanbHbIN cpe3 rosoBbl aMOpuoHa L. agilis (14 cyt nHkybaumu ): e — rias; fb — nepeaHuit Mo3r;
hb — 3amHUiT MO3T; NOC — TJIA30IBUTATEIIBHBIN HEPB; rac — ME3CHXMMHasl 3aKJIaJKa aKpaxopaaTbHOTO Xpsilla.

Fig. 2. Coronal section of L. agilis embryo head (14 days of incubation): ¢ — eye; fb — forebrain; hb — hindbrain;
noc — nervus oculomotorius; rac — mesenchymal rudiment of acrochordal cartilage.
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Puc. 3. lNomnepeuyHbie cpe3bl rojoBbl SMOproHa L. agilis (14 cyT MHKyOalum ): @ — poOCTpajibHasl 4acTh; b —
00J1aCTh XMa3Ma 3pUTEIbHBIX HEPBOB; NO — 3PUTEIbHBINA HEPB; It — ME3eHXMMHas! 3aK/IaIKa YEPEITHBIX TPAOEKY/I.

Fig. 3. Cross-sections of L. agilis embryo head (14 days of incubation): a — rostral part; » — region of the
optic chiasm: no — nervus opticus; rt — mesenchymal rudiments of trabecula.

YacTH MIMPOKWE M MACCHBHBIE CYXAIOTCSI K IEHTPAJbHOW YacTH 3aKiagku. TakuMm
00pa3oM, Ha (POHTATBHBIX Cpe3ax 3aKjaJKa aKpOoXOpHaJdbHOTO XpsIla HAITOMWHAeT
KpPBUTBsT 0a009KM. CKBO3b MEepeIHIE YaCTH STUX «KPBUTBEB» TTPOXOMIST TITa30ABUTaTETbHBIC
Hepsbl (111 mapa) (puc. 2). OpasnbHasi, fopcajibHasi U abopaibHas TOBEPXHOCTU 3aKJIalK1
OrpaHMYEeHBI BEHTPAJIbHON ITOBEPXHOCTBIO TIEPEIHETO, CPEIHEro W 3aJHero Mosra
COOTBETCTBEHHO. JlaTepalbHbIe TOBEPXHOCTH B CBOIO OUYepeab OTPAHNUYCHBI OJIOKOBBIMU
HepBamu (IV mapa) u cnepenu — KpynmHbIMU TJIa3HLIMU SI0JIOKaMU.

IMom mepegHUM MO3TOM OOHAPYKWBAIOTCA ME3eHXMMHBIC 3aKJIaIKW YePEITHBIX
Tpabekyn. OHM WMEIOT BUI BHITIHYTHIX B JUIMHY OQJOK, OKPYTJBIX B IOTIEPECYHOM
ceueHnn. [1o cpaBHEHMIO ¢ 3aMIHUMHU YaCTSIMHU ME3eHXMMA B TIEPEIHUX YaCTSIX TpabeKy
0onee paspexeHa (puc. 3, a, b). OHM 3aHMMAIOT TIPOCTPAHCTBO IO ITEPEIHUM MO3TOM
OT Turom3a 10 OOOHSITEILHBIX JIYKOBUIL. lopcalbHO 3aKJIagKN YepeITHBIX TPadeKys
OTpaHWYEeHBI TIEpeIHUM MO3TOM, AOpcojaTepalbHO — KPYITHBIMU JTUMGATHIEeCKUMU
TTOJIOCTSIMHA M BEHTPAJTbHO — BKTONEPMOM
POTOBOIT TIOJIOCTH.

Craaug 31+ (15 cyr MHKY-
danuu)

AOopanbHBIE YaCTU ME3eHXMMHOU
3aKJaJdK¥W Tapaxopraluil CIWBAIOTCH,
00pa3ys 0a3albHYIO TUIACTUHKY, KOTOpast
OXBaTBIBAaeT XOPAY C BEHTPATLHOU CTOPO-
HBI, JTopcajbHas MOBEPXHOCTH XOPIBI
ocraeTcs cBobomHoil (puc. 4). Meauanb-
Hble W BEeHTpaJbHasT 4acTu 0a3albHOU
IUTACTUHKU — XpSIIEBbIe, JlaTepaIbHbIC
YacT! OCTaloTcs Me3eHXMMHBIMU. [lepen-
HHUE YaCTW ME3CHXUMHOM 3aKJIaJIKH Ttapa-

Puc. 4. IlapacaruttanbHblii Cpe3 TOJOBbI dMOpHUOHA

XopJaduil JopcoiaTepajibHO pa3pacTaroT-
¢S K CIIYXOBBIM TTy3BIPBKAM.

Heckonmbko Kriepean oT MecTa BBIXoaa
TpoiitHUYHOro HepBa (V mapa) BEHTpPO-
abopaJtbHas YacTh MEe3eHXUMHON 3aKJIaIKN
aKpoOXOpAaJbHOTO XpsIlla CIWBAETCS C
MepeIHUMH YacTSIMU Tapaxopmanunii.
Taxum oOpa3oM, mapaxopaajnu o0pa3yoT

L. agilis (15 cyT nHKyOauuu): n — xopa; no — 3pu-
TeJIbHbII HEPB; NOC — [JIA30/1BUraTe/IbHbI HEPB; PC —
rnapaxopiajuu; rac — Me3eHXMMHasl 3aKJagKka akpa-
XOPAAJbHOTO Xpsillla; It — Me3eHXMMHasl 3aKjaaka
YepernHbIX TPaOeKyJI.

Fig. 4. Parasagittal section of L. agilis embryo head (15
days of incubation): n — notochord; no — nervus
opticus; noc — nervus oculomotorius; pc — parachordal
cartilage; rac — mesenchymal rudiment of acrochordal
cartilage; rt — mesenchymal rudiments of trabecula.
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Puc. 5. [TonepeuHblit cpe3 yepe3 3aTbUIOUHYIO 00JacTh aMOpuoHa L. agilis (16 cyT MHKYOaLMK ): N — XOpJa;
OV — CJIYXOBOM IMy3bIpeK; pc — mapaxopiaaiuu; st — stomodeum.

Fig. 5. Cross-section through the occipital region of L. agilis embryo head (16 days of incubation ): n — notochord;
ov — otic vesicle; pc — parachordal cartilage; st — stomodeum.

Puc. 6. O6pazoBaHue TpabeKyIsIpHOI MmiaacTUHKU. [lomepeyHblil cpe3 ronoBbl aM6puoHa L. agilis (16 cyt
WHKyOamuun): e — rna3; fb — mepemHmit mMo3r; Ic — auMdarndeckass MOJOCTh, st — stomodeum; tc —
TpabeKy/IsipHasl MJIacTUHKA.

Fig. 6. Formation of trabecula communis. Cross-section of L. agilis embryos head (16 days of incubation): e —
eye; fb — forebrain; Ic — lymphatic cavity; st — stomodeum; tc — trabecula communis.

JIaTepaJibHbIe, a aKPOXOPIAJIbHBII XPSIIl — MEePeIHION CTeHKU KPYITHOIO 0a3uKpaHUalb-
HOI'O OKHAa TPEeYroJibHOM (opMbI. BHYTpM 3TOro oKHa BUIIEH CBOOOIHBII KOHELl CHJIBHO
HCTOHYCHHOM XOpJIbl, KOTOPHBI AOCTUIAeT aboOpajbHON IOBEPXHOCTU 3aKJIAJKHU
aKpOXOPIAJIBHOTO Xpsilia.

3aKyagKy YeperHbIX TPaOeKysl OCTaloTCs Me3eHXMMHbIMM. MX mepeaHue 4yacTu
CcOJIMXKAIOTCST M pa3pacTaroTcss K OOOHSITCNIbHBIM sSIMKaM, o0Opa3ysi abopajibHble U
MeIuabHble CTEHKM HOCOBBIX KaIlCYII.

Cragusg 32 (16 cytr mHKyGauum)

BazaibHas macTMHKA MPAKTUYECKHU MOJTHOCThIO OXpsilieBeBacT. Me3eHXUMHBIMU
OCTalOTCS JIMILIB €€ JIaTepajbHble YacTH. 3aJlHKME 4YacTU DPa3AeICHHBIX 3aKJIagoK
rapaxopaajirii CBOMMU MeIUaIbHBIMU TTOBEPXHOCTSIMU IIPUOJIMKAIOTCS K JIaTepabHbIM
ITOBEPXHOCTSIM XOPIbI ¥ oxpsiieBatoT (puc. 5). CaMble nepeaHne YacTH IapaxopaaInii,
CJIMBIIMECS C 3aKJIAJAKOM aKpOXOPAaIbHOIO XPsIlla, OCTAIOTCS ME3CHXUMHBIMU.

3akjanKka akpoxopAaaabHOro Xpsillia 3aMeTHO MEHSIET CBOIO (DOPMY M OXpSIIIICBEBaET.
JlarepayibHble 4acTH aKpOXOPIAILHOTO XpsIllia pa3pacTaloTcs B JOPCAIbHOM HallpaBJICHHH,
00pa3ysi TOBOJIPHO LIHMPOKKE, TOPCAIbHO CYXKAIIIKMeCs BBIPOCTbI — faenia marginalis.
Ha monepeyHbIx cpe3ax akpoXopaaabHbINA XSl 00paMIIsIeT CPEIHUIA MO3T C BEHTPAIBHOI
CTOPOHBI.

3akyagkyd TpabeKyJl HauMHAIOT oxpsiieBeBaTb. OHU CIMBAIOTCS BIEpEIUd OT
3PUTEJILHBIX HEPBOB, 00pa3ysl XpslleBYI0 TPaOeKyJISpHYIO IUIACTUHKY (puc. 6).
Me3eHXMMHOI OCTaeTCsI JIMILb ee caMast TiepeHsIst YacTh. CBOOOIHBIC a00pajIbHBIC KOHIIBI
TpabEeKyJI CpacTaloTCsl ¢ BEHTPAJIbHOM TTOBEPXHOCTHIO aKPOXOPIAIbHOTIO Xpsina. Takum
00pa3zoM, TpabeKyJibl 00pa3yoT JIaTepabHbIC, a aKPOXOPAAIbHBIN XPSIIIl — IePEIHION
CTEHKU KPYITHOTO TUIMO(U3apPHOIO OKHA TPEYroJbHOM (hOPMBI.

O0cyxnenne

OOBIYHO CYMTAIOT, YTO JIJIST TO3BOHOYHBIX XapaKTepHa 3aKjIaaKa Tapaxopaainii Kak
napHbIX cTpyKTyp (de Beer, 1937; Geerinckx et al., 2005; Tulenko, Sheil, 2007 ). OagHako
A. Kamanb ¢ coaBTopamMy B psifie padOT, TTOCBSIIEHHBIX Pa3BUTHIO XPSIIEBOTO Yepera
YeIIyHJaThIX PENTUINIA, JeTaeT 3aKII0YeHe, YTO JIJIST IPEICTaBUTEIe 3TOTO TTOAO0TPSIIA
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XapaKTepHa 3aKiiagka IapaxopHaluii cpa3y B BUAC €IWHON 0a3aJbHON TIIACTUHKM,
BHYTPHM KOTOPOU 3aKiTioueHa xopaa. [Ipn a3ToM aBTOp OTMeUaeT, 4To He 0OHapyKMBaeT
MMapHYIO 3aKJIaIKy TTapaxopIainii Jaxe B Me3eHXUMHOM coctossanm (Kamal, 1961; El-
Toubi, Kamal, 1959, 1961; Kamal, Hammouda, 1965; Kamal, Abdeen, 1972).

Uto KacaeTcs BpeMeHM 3aKJIaIKM, a TaKKe YJIacTHsT aKpOXOpHATbHOTO XpsIla B
GopMHpOBaHNM OCEBOTO Yeperia, TO 3eCh TOXe CYIIECTBYIOT pa3HomIacus. BriepBrie aTa
CTpYKTypa OblTa oOHapyxeHa M onucaHa A. H. CeBeplLioBbIM y akyd KakK IMapHas
cTpyKTypa — anucheHoianbie xpsiu (Sewertzoff, 1897). Ilo3nHee, B paborte,
MOCBSILLIEHHON pa3BUTHIO yeperna rekkoHa, A. H. CeBeplioB 0OHapyXUBaeT, YTO HemapHasi
TIoTIepevHast epeKiaguHa — dorsum sellae, KoTopast y4acTByeT B 00pa30BaHUM TYPEIIKOTO
cenya, coeaWHseT 00a anmc(PeHOWAHBIX XpsIa, CKBO3b KOTOPHBIE IPOXOAST
rnaszoasuraresibHbie HepBhl (Sewertzoff, 1900). OnHako aBTOp He yKa3blBaJl, 3aKJIabl-
BaroOTCST JIM aTuceHONIHBIE XPSAIIN KaK TTapHble 3JIeMEHTHI WIIM K¢ cpa3y KakK eanHast
CTPYKTYpa, BKITIOUAOIIas B cebs 1 TTONepeuHyIo TTepeKiiaanHy. JlaHHbIe, COITOCTaBUMEBIE
¢ maunbeiMu A. H. Ceseprosa (Sewertzoff, 1900), 6sumn mronydens  ®. TymeHko u
K. Ieiinom (Tulenko, Sheil, 2007 ) npu u3ydyeHUU pa3BUTUSI XPSILLIEBOTO yeperna yeperiax.

A. KamMans oOHapyXKWBaeT, YTO aKpOXOPHAJBHBIA XPSI, KOTOPHI OH Ha3bIBacT
3aIHETTA3HWTYHBIM, 3aKJIaIBIBAeTCS Ha pAHHUX CTaIUSIX TOJIHKO Y OMHOTO MPEICTaBUTES
yelyiuaThIX penTuinii 1 Tak ke, Kak u I'. ne bup (de Beer 1930), yrBepxxaaer, 4to gaHHast
CTPYKTypa He yyacTByeT B oOpa3zoBaHUM Typelkoro cenia (Kamal, Abdeen 1972).

Kak MOXXHO cyauTh 1o paboTaM OOJBITMHCTBA aBTOPOB, CYIIECTBEHHBIX Pa3INIHi
B Pa3BUTHUH YEPEITHBIX TPaOEKyJT He HabogaeTcs: TpabeKyJIbl HAUMHAIOT OXPSIIeBEBaTh
yXe TIocjie TOTO, KaK MX OpaJbHBle ME3eHXMMHBIE YaCcTW CIIMBAIOTCS, 00pasys
TpabekyasipHyto miaacTuHky (de Beer 1930, 1937; Geerinkx 2005; Tulenko, Sheil, 2007).
Opnako A. Kamanb B psiie CBOMX MCCIIEIOBaHW OOHAPYKMBAET XPSIIEBYIO 3aKIIAIKy
TpabeKyJT B BUIIe IBYX MapaiebHbIX 0amok (Kamal, 1961; El-Toubi, Kamal, 1959, 1961;
Kamal, Hammouda, 1965; Kamal, Abdeen, 1972).

Ecnmm paccmaTtpuBaTh pa3BUTHE KaXIOW M3 OMUCBIBAEMEBIX CTPYKTYp dYepera
MU30JIMPOBAHHO, TO PAa3JMyMsl C JAaHHBIMU JAPYTMX aBTOPOB MEHEE BbIpakeHbl MO
CpaBHEHMIO C OMMMCAHNEM MX Pa3BUTHS B KOMITIeKce. [1pr 3TOM OCHOBHBIE pa3HOTIIACHS
KacaroTcs BpeMEHU 3aKJIagK! OTIEIbHBIX SJIEMEHTOB OCEBOTO Yepelia M JajbHeHIIero
pa3BUTHS BCETO KOMILIEKCA.

IMo manueiM A. H. CeBepiioBa, y reKKOHA MTapaxopaajiiy, aKpOXOPIATbHBINA XPSIIT
U 4yeperHble TpabeKysbl 3akjaabiBaloTcsi ogHoBpeMeHHO (Sewertzoff, 1900). Bt1o
MMOATBEPKIAIOT M HAIM JaHHbIe. OTHAKO MBI OOHAPYXWIIM, UYTO Y TIPBITKON STIEPHUIIBI
OXpSIIeBEHNE aKPOXOPHATbHOTO XpsIla IMPOWCXOAUT OTHOBPEMEHHO C YepeITHbIMU
TpabeKyJlaMH, HO TIOC/Ie CIUSHUS TTOCTeTHIX.

V L. agilis T. ne bup He oOHapyxXua 3aKjiaiku akpoxopaaibHoro xpsiua. ITo
e bupy cBoGomHBIE OpaNbHBIE YaCTH XPSIIEBBIX Tapaxomajidii BHaYajle CIMBAIOTCS C
abopaJTbHBIMU YaCTSIMU XPSIIEBBIX YePEITHBIX TpabeKyl. B MecTe mx cnmustHusT Ha Gojiee
MO3IHEeW cTamuum obpa3yeTcs TepeMbluKa, KOTopas pa3rpaHWYMBAeT OOJbIITOE
poMOOBUIHOE OKHO Ha IBa OKHa TPEYroJbHOW (OpMBI: Oa3smKpaHWalbHOE U
runodu3apHoe. ABTOp CUMTAET, YTO 3TA IMepeMbluKa MMeeT IMMapHOe TTPOUCXOXKICHIE; OHA
HauyMHaeT CBOM POCT OT MECT CJIMSIHUS Tlapaxopaaiuii ¢ Tpadbekynamu (de Beer, 1930).
Hamwm mccmemoBaHmMs TToKasajiuW, UYTO BHadajie ME3eHXMMHBIe MepeIHWe YacTH
Mmapaxoprajnii CIWBAIOTCS ¢ ME3eHXMMHON 3aKJIagKoW aKpOXOpAallbHOTO XpsIa.
Me3eHXMMHBIX 3aKJIaJ0K YePEITHBIX TPAOeKYJI M aKpOXOPIATHHOTO XpsIiia 00HAPYKUTh
HEe yIaJIoCh. DTH 3JIeMEHTHI Yeperia CIIMBAIOTCS YoKe OYIydIr XpSIIIeBBIMU; B 3TO K& BpeMst
TepeaHne YacTH Tapaxoplalinii, KOTOpble paHee CIWINCh ¢ abopadbHON YacThIO
aKpOXOPHATBHOTO XPSIIa, TTO-TIPEXKHEMY OCTAIOTCS MEe3CHXUMHBIMMU.

Hannsle A. Kamans ¢ coaBropaMu, Kacaolnuecsi GOpMUPOBaHUS OCEBOTO Yepera,
B LieJoM cxoiaHbl ¢ naHHbiMu . ge bupa. Ho, nmo Kamanto, y yenryituaTbiX penTuiInii
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XpsillieBble TpaOeKyIbl 3aKJIaAbIBalOTCSl KaK JBe MapasuliebHble 0anku. B To ke Bpems
MapaxopIaiuy MPEJCTABICHbBI YK€ €TUHOM XPSIIeBON 0a3aJbHOU MIACTUHKOM, BHYTPHU
KOTOpoii TsiHeTcsl xopaa. [lociie Toro kak mepeaHue 4YacTu XPsIIIEeBBbIX TpabeKyJ
CIMBAIOTCS U 00Pa3yloT TpaOeKyISIpPHYIO TUIACTUHKY, UX CBOOOAHbBIE a00paIbHbIE KOHIIbI
CJIMBAIOTCSl C MepeaHeil yacThlo 6a3anbHON MIacTMHKM. Takum obpa3om, obOpasyetcs
00JbIIOE TPEYrojbHOE TUMO(U3APHOE OKHO, KOTOpPOE JaTepaibHO OrpaHUYEHO
abopaJIbHBIMU YaCTSIMU YePEMHbIX TPaOeKyJ1, a abopaibHO —IapaxopaaJbHOM TJIacTUH-
Koii. B mepenHeii yactu 6a3ajbHOM MJIACTUHKM, MMyTEM pe30pOLUU Xpsila, TPOUCXOIUT
obpasoBaHue OasMkpaHmanabHoro okHa (Kamal, 1961; El-Toubi, Kamal, 1959, 1961;
Kamal, Hammouda, 1965; Kamal, Abdeen, 1972).

V npbITKO SIIEpULIbI TOAOOHOTO Pa3BUTUST YePEITHbIX TPAOEKYJT Mbl HE OOHAPYKWIIN.
Taxoke HalIW UCCIENOBaHUS MOKA3aIU, YTO TUNO(U3apHOE OKHO JaTepaTibHO OrPAaHUYEHO
CBOOOJHBIMU YaCTSIMU YepPENHbIX TpabeKysa, HO abopajbHO OHO OTPaHUUEHO HeE
napaxopaajibHOW TJIaCTMHKOM, a aKpOoXOpAaJdbHbIM XpsillieM. baznkpaHuaibHOE OKHO
criepeau OrpaHUYeHO abopajbHOW MOBEPXHOCTHIO aKpPOXOPJAaJbHOTO Xpslia, a
JlaTepaibHO — ME3eHXMMHBIMU TTapaxopaaTusM.

Hamy HaGatoneHUsT OTHOCUTENbHO Pa3BUTHSI OMMCAHHBIX 3JIEMEHTOB ueperna
MIPBITKON SIIIepHUITbl B HAMOOJBIIEH CTETIEHN CXOMHBI C Pa3BUTHEM 3TUX JIEMEHTOB Y
yepemnax (Tulenko, Sheil, 2007). EAMHCTBEHHBIM OTJUYKMEM SIBJISIETCSI TO, UTO Y Ueperax
XpsILLEBbIE MApaXOpAATUU TTOCIIE 3aKIAAKU JOJT0e BPEMSsT HE CIMBAIOTCSI ¢ aKpOXOpaasib-
HBIM XPSIIIOM M B XPSIIIEBOM COCTOSTHMHM OCTalOTCS TTAapHBIMH.

Takum 006pa3oM, 13 BBILLIEU3IOKEHHOTO CAeNyeT: B SMOpUOreHe3e uepera mpbITKOM
SIIEPUIIBI TICPBBIMIA ME3¢HXMMHBIMU 3aKJIaIKaMU SBJISTIOTCST TTApaxOpIaiiy, aKpoxXop-
MABHBIA XPSII M 4YepermHble TpaOeKyJbl; TTepBEIMUA OXPSIIEeBEBAIOT Mapaxopaalinu,
3aTeM YeperHble TpabeKybl U aKpOXOPAAJIbHbBIM Xpsilll, KOTOPbIN y4acTBYeT B 00pa30-
BaHUM TYPELIKOTO Ceaa.
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