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lilesepatokora I'. B. PospaTOK 4epena B npeHaTANLHOMY Nepioai OHTOreHesy
BY:Ka 3BMuAHNOre, Narrix natrix (Ophidia, Colubridae). - Pykonuc,

Juceprauia Ha 3006yTTA KaykOBOro CTYNeHs kaHauzaTa OiONOMYHHX Hayk 3a
cnewianericTio 03.00.08 - 300.norm ~ lucruryr soonorii im. [ L. ILImanerayzena HAH
Yxpainn, Knie, 2012,

Juceprauia fnpuceBsUcHa BHBYEHHIO PO3BHTKY 4Yepena B emOpioreHesi Byxa
ssHyaiinore. Jocniakeno 45 emOpioHiB FOCHINOBHUX CTaAIH HOPMANLHOTO POSBUTKY.

MosBy Me3EHXIMHHX 3AKNIAOK XPAIOBOrO Yepena BLO3HAUEHO Ha 25-it, nouaTok iX
XpALUOBiHHA — Ha 274 cranii POSBHTKY; NOABY CKENETOTEHHMX 3AKNAAOK NOKPHBHMX
KicTOX — Ha 28-if cTanii posewtky. PesopDuis XpAmosux CTPYETYP i3 HACTYIIHOK 3aMiHOK
X KICTKOBOIO TKAHHHOKW cnocTepiracTees 3 30-7 cramii posswrky. 3 28-1 cramii posBHTKY,
HOPMYBAHHA €NIEMEHTI8 XPALLIOBOrD 1 KICTKOBOrO Yepena BinfyBacTbC NapaneibHo,

Ha nouatkoBux eranax q)opmyaauml XPAUIOBOTO uepena OMHCAHO CTPYKTYPH
HEBLIOMOT MPHPOAM, KOTPI, umompno, HecyTs B cofi «cnii» ofHOTO 3 BapianTie
eBOmOLIT XPAUOROro (3, MOKNUBO, | NEPETHHYACTOT CTALIT POIBUTKY} YEPENa HEBLIOMOTO
Opefka BYxa 3BUyaiinoro.

Bnepwe y 3Miil onncadi monApHi XpAwi Ak 6a30Bi eAeMEHTH XPANIOBOrO Yepena,
BUABREH] 0coOnHBOCTi dopMysanna crista sellaris, pilae prooticae, planum antorbitale,
rinoxXoaHaNLHOrO XPALUA, CIYXOBHX kancyn, columella auris, intercalare.

Pos'ennaHi OpabHi KiHUi MexKeniBuX xpawis, peaykuis nigHeGiiHo-KBaIpaTHONO
XPAIIE, 3HAYHA PEAYKLIA OpDITANBHO-CKPOHEBOTO BiAAIMY NOB’A3aHI 31 CTAHORMEHHAM
rinepxineTusMy AediHITUBHOTC Yepena ByXa IBuMaiiHoro.

Onucai MHOKMHHI LEHTPH KOCTEHIHHA HH3KH KICTOK Hepena Byxka 3BHuaiHoro
€BlOYaTh MPo X CKIALHE NOXOMKEHHA ULISXOM NMHTTS CYCIAHIX KiCTKOBHX €NeMEHTIB,
CaMOCTIHHO icHYI04UX ¥ npeakopux (opm. TlepenbadacThes, mo BEPXHBOILENETHA KiCTKA
chopmyBanaci RPH  IHTTI  BEPXHBLOLIERENHOI, BWAHMHO! | KBAHPaTHO-BHAWYHOL,
MDKILENENHA ~ MDKIMERENHOT 1 BepxHLOT eTMOIAHON, nepeanodHa — HagopliTaneHoOT,
nepeanobuoi i cnisHoi; 3acpfitantHa — 3a0pBiTANEHOT | 3aAHEONOGHOT; BepXHA HOTHAHYHA
— ABOX BEPXHiX BYMWHUX KicTOK, CKNIAAHHMH 32 NOXOIXEHHAM TAKOX € TiM AHA | OCHOBHA
KIHHONOAIGHA KiCTKU.

Kmouori cnopa: xpamosnii yepen, KicTxosuii yepen, embpiorenes, Natrix natrix,
Colubridae.
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ABSTRACT

Sheverdyukova H. V. Skull development in the prenatal period of Grass
snake's, Naitrix natrix (Ophidia, Colubridae) ontogenesis. — Manuscript.

The thesis for the scientific degree of Candidate of Biological Sciences with the
speciality in 03.00.08 — zoology. Schmalhausen Institute of Zoology, National Academy
of Sciences of Ukraine, Kyiv, 2012. -

The subject of research is skull development in grass snake's embryogenesis, 45
embryos of successive stages were investigated in accordance with the table of stages of
normal development: from the primordias of the skull’s first cartilaginous structures to the
end of prenatal ontogenesis. 29 embryos were examined by histological methods, 16
embryos were cleared and stained. Serial higtological sections were stained with alcian
blue (alcian blue 8GX) and hematoxylin-eosin. Cleared embiyos were stained with alcian
blue (8GX) and alizarin red S.

Embryos at carly stages of development were obtained by caesarean section. The
investigation and collection of embryonic material corresponded to bioethical norms: all
the females were released in the places of capture after oviposition and post-operative
rehabilitation.

The chondrocranium primordias are observed to appear at the stage 25, their
chondrification begins at stage 27; the dermal osteogenesis begins at stage 28 of normal
development. Some cartilaginous skull structures® resorbtion is subsequently replaced by
bone tissue at stage 30 of normal development. Thus, from stage 28 of normal
development the cartilaginous and bone elements of grass snake’s skull are simultaneously
formed.

It has been revealed that the polar cartilages in grass snake’s chondrocranium are
basic elements along with cranial trabeculae and parachordals.

The structures of unknown origin are described at the initial stages of
chondrocranium formation. They may be the vestiges of the membranous skull and
chondrocranium in the evolution of grass snake’s ancestor. On the basis of these data we
can assume there were multiple patterns of chondrocranium evolution.

The following peculiarities of chondrocranium development are discovered: crista
sellaris is formed from the polar cartilages; pila prootica is present and participates in
formation of preotic foramen; planum antorbitale has an independent center of
chondrification; processus maxillaries anterior is present; hypochoanal cartilage is formed
as an independent structure; auditory capsules are developed from three centers of
chondrification; columella auris is formed from two independent structures.

Multiple ossification centers are described in basisphenoid, maxilla, septomaxilla,
prefrontal, parietal, postorbital, supraoccipital bones, which evidences their complex
origin by fusing the independent bone elements, the ancestors possessed. It is assumed that
the maxillary bone in grass snake is formed by confluence of maxillary, jugal and
quadratojugal bones; septomaxilla — of supracthmoidal bone and septomaxilla; prefrontal —
of supraorbital, prefrontal and lachrymal bones; postorbital — of postorbital and postfrontal
bones; supraoccipital bone is a result of fusion of two supraotic bones. Basisphenoid bone
and parietal bone are bones of complex origin too.
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The following peculiarities of grass snake’s chondrocranium, which are associated
with cranial kinesis: initially detached oral ends of Meckel’s cartilages, palato-quadrate
cartilage reduction and significant stmactures’ reduction of orbito-temporal region. These
traits are noted at the carly stages of prenatal ontogencsis and suggest an ancient
adaptation of snakes” skull to the swallowing of large prey.

Key words: chondrocranium, osteocranium, embryogenesis, Natrix natrix, Colubridae.

- AHHOTAIIRA

IllepepaioicoBa A. B, PazenTue yepena yxa o0LIKHOBEHHOIO B NPEHATANLHOM
fiepuoae onToreHesa, Narrix natrix (Ophidia, Colubridae). — Pykonncs.

Juccepraims Ha COWCKaHHE yYeHOll cTeneHH KaHauaata GuolorHyecknx HayK no
creunansitoctd 03.00.08 - 3o0onotua. ~ Hucruryt soonorwy M. U, . NlManeraysena
HAH Ykpannul, Kues, 2012,

JuccepTauysa NOCBAILEHA W3YYEHHI0 pPa3BHTHA uvepena B amOpuoreneie yxa
obnikHoBeHHOrO. Hecherosano 45 3mbpionor nocheaosaTenbHelX ¢T3l HOPMAIBHOTO
pasBHTHA,

[MoABneAue ME3EHXHMHBIX 32KSIANOK XPALIEBOTO 4Yeperna OTMedeH0 Ha 25-#, Hadano
X oxpAMeBeHHA — Ha 27-i cTamui pa3BuTILY, NOABNEHHE CKERETONEHHBIX 3AKN200K — Ha
28-fi cramuM pasedTHA. PezopbuHa xpawlessblX CTPYKTYD € AOCACAYHIWMSH IaMEHOH HX
kocTHOH Tkawbke Habmopaetca ¢ 30-i crapuu paseutuA. C 28- cTragyn pasBUTHA,
GopMHPOBAHITE WIEMEHTOD XPAMEBOTO M KOCTHOrO Yepena NPoHCXORHT NapaneabHo.

Ha HauaneHwix >Tanax $opMHPOBAHHA XPACBOTO YEpena ONHCAHRl CTPYKTYPBI
HEH3BECTHOH NPHPOALL, KOTOPLIC BEPOATHO, HECYT B cebe «crnieibly OZHOTO H3 BAPHAHTOB
IBONIOUMH XPAWEBOre (3, BO3MOXHO, M NEPENOHYATOH CTAAHH PA3BHTHA) YEpena
HEH3BECTHORO NPEAKA YKa OOLIKHOBEHHOI 0.

Bnepenie y 3Meil oMHCAHED NONAPHBIE XPAIUK KaK 03a30BLIC INEMEHTH XPAIEBOrO
yepena, BHABICHE 0c0DCHHOCTH QopMmuposaind cnsta sellaris, pilae prooticae, planum
antorbitale, rHmOX0aHANBHOTO XPAILA, CAYXOBEIX Kancyd, columella auris, intercalare.

PazbeHHEHHBIE OpaNbHBIE KOHLE MEKKSIEBWIX XpsilieH, penyxuus HebHo-
KBAAPATHOTO XPAWNA, 3HAYHTENALHAd PeOYKLUMY [NA3HHYHO-BHCOYHOTO oOThoena —
0coDEHHOCTH XPAIIEBOTO 4epena, CBA3AHHBIE CO CTAHOBNACHHEM [HIEPKHHETH3MA
Ae(HHUTUBHOTO Yepena.

OnHcaHsble MHOXKECTBEHHBIE LUEHTPH OKOCTEHEHHS pifla KOCTeR 4Yepena yxa
OBLIKHOBEHHOTO CBMETENLCTBYIOT 06 UX CHOXHOM MPOHCXOXIAEHHH NYTeM CAHAHUA
COCENHKX KOCTHBIX FMCMEHTOB, CaMOCTOATENLHO CYIUCCTBOBABUIHX ¥ NPEIKOBRIX (BOpM.
[lpeanonaraerca, 4TO BEPXHEYCMIOCTHAA KOCTE CHOPMHPOBANACE OpPH  CIHAHMH
BEPXHEUENIOCTHOM, CKYNOBOH M KBAAPATHO-CKYNIOBO#, MEKUENOCTHAN — MEKYENHOCTHOH
H BepxHell ITMOWAHOH; npeanofHas — HaarnasHMYHOH, TNpeanodHOH W CIIe3HOl;
3aAHErNa3HHYAAY — 3ANHCINAIHHYNOH W 3aAHenofHOl; BepxHAf 3aTbUiOYHAd — ABYX
BEPXHHMX YIUHBIX KOCTEH. CIomHBIMA MO MPONCXOMACHHID ABAAIOTCA TAKKE TEMEHHAA H
OCHOBHAA KTMHOBUAHAA KOCTH.

Knrouesble ¢10Ba: XpALesoil Yepen, K0cTHLIA epen, smbpnorenes, Natrix natrix,
Colubridae.



