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BJAUAHKE ®YHKUHH NHTAHUS
HA ®OPMKHPOBAHHKE FOJIOBHOM KMIlK# MO3BOHOYHBIX

. HlepBHYHCBOAHBIE NO3BOHOYHDBIE

I. A. Timmennspeiix

{(VKpautickas ceqbckoxozsficTBenas axages 1)

CywectsyeT upeapplualiino oGursEpuast JUTCDATYPA O KCTPDOLHHH, (PyHIK-
IHH # SBOJIOLMH IOJOBHOH KHIIKU [103BOHOYHHIX. HauGosee nouHo wecie-
J0BaH BHCUCPAJDHBIL CKeJleT. JHAYHTEAbHO MEHbIIe OCBEl[eHOo CTPOCHHE
FONIOBHOH KHIUKM KaK IeJOCTHOH CTPYKTYPHI B CBA3M C IIPUCVILHMH el oT-
[IpABJACHHIMH.

ObwenspectHo coznannoe A. H. Cepepuobbiu npejcraBiaedtie o6 zRo-
JIOUMH TIOJOBHOH KHUIKH HH3LIHX [103BOHOUHBIX, SIBJAAIOLIECCS Pe3yabTaTOM
TIIATENILHBIX H BCECTOPOHHHX MODGOJO[HYECKUHX ee HcclenoBauuil. OmHa-
KO B moclennee Bpemsi HexkoTopeie nocTpoenust A. H. Cesepmosa noxsep-
raloTCs KPUTHUYCCKOMY NEpPecMaTrpy, NpaBfa, He BCeria JOCTATOYHO O00OCHO-
BaHHOMY.

SHAUNTENBHBIA BRI B NOHUMAHHE TyTell u NpHYHBEHOH 06yCnoBaeH-
HOCTH SBOJIOUMH BHCUEPAJBHOTO allapara KPYNIOPOTHIX M pLI6 BHECJH
M. M. BockoGOITHEKOB U €ro yueHHKH. HocturuyTele HMH yenexu o6bscHs-
I0TCA NMPEeXAC BLEro MOAXCNOM K H3YUCHHIO 3TOFO allllapaTa KAk LejocTHOMN
CTPYKTYphl B CBETE NPUCYLIIHX eMy OTHpaBieHdil. QOpMHpYIOHICe BIHAHHE
Gysxkunu B paBorax M. M. BockoGolinnkosa MOJYYHIO HECKOJILKO OXHO-
CTOPOHHEE OCBEILCHHE, IOCKONBKY IBOJIONHIO BHCUEPAJbHOrO aNmapaTta OH
paccmaTtpuBa/l B OCHOBHOM KaK NpHCHOCOBG/iCHHE K HHTEHCH(BHKAIHH IbIXa-
nud. Tonbko B nauGoaee mosmgaux padotax M. M. Bocko6oimnkosa (1935,
1937, 1940) m ocobenno ero yuenmnkow (Tatapko, 1936; Bana6ai, 1939)
Habmonaqoch CTpeMJeHde y4ecThb BJAHSHME Ha pPa3BUTHE BHCIEPAJLHOIO
anmapara €ro OTHPaBJAeHHH, CBA3AHHBIX ¢ NHTAHUEM.

Ony6mukoBaHO OUEHb MHOTO PafOT OTEYECTBEHHBIX H 3apyBeHbIX
ABTOPOB, CCBEIIAIOMHX COOTHOLUIGHHe QYHKLHH H CTPOEHHS OTHEJbLHBIX Uac-
Teil H OpraHOB BUCHEPANPHOrO alnapata pob. BecnpepriBHBIM IOTOKOM
AIYT COOOIEHH O CTPOGHHH CAMBIX PA3JIHUHLIX OPraHOB, HO TVIABHBIM 06-
pasoM CKeJIeTa, BHCUEPATBHON OOJIACTH TOJOBE Y PASAHYHBIX TpPEACTaBHTE-
Jeit 00eHX TPYNN PBIG — XPSMEBLIX ¥ KOCTHHX. OTMETHM, UTO B MOCAELHHE
POIBI BO3POC MHTEPEC K CTPOEHMIO BHCLUEPAJbHOTO ammaparta puib B ILeJoMm
B CBA3H ¢ pyHKImel nutanus. CBHAETENBCTBOM 3TOMY SBASETCH NyGIHKA-
unst paAga crareil, cBAsanubx ¢ uMeHeM K. [onTepa.

B Hacrosmeli cTaThe MBI paccMarpuBaeM  yCAOMKHEHHE CTPOEHHST
FOJIOBHOH KHIIKM B XOXe BSBOJIONMH NepBHYHOBOLHBIX NO3BOHOYHHIX KAaK
MPUCTOCOOUTENLHEIA Tpouece, O6YCAOBASHHEIH TIaBHBIM o6pasoM comep-
LIEHCTBOB2HUEM IHTAaHuA, [IpM 3TOM MBI MCXOLHM M3 TOrO, UTO HEOBXOIHMOL
NPEANOCHIIKON IIPOTPECCHBHOTO DA3BUTHS ODPAHH3MOB JOJUKHO SBASTLCS
yCHJIEHHE CHAOMKEHHS| MX MUTATeNbHBIMH BellecTsamu. OHO ONpenesseT Xa-
PaKkTepusyiolue QUIOreHes TO3BOHOUHLIX YBETHYEHHE PA3MEPOB OpranusMa,
YCOJIOXKHEHHe end OPraHH3allMH M HHTeHCH(QHKalWio oO6MeHa BeuecTB. HH-
TEHCHBHOCTb BHELIHECTO JBIXAHHSA B HEH3MEHHBIX YCJIOBUAX OpeABl 3aBHCHT,
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NO-BHAUMOMY, OT MOCTYIIEHHS B TeJ0 KHBOTHOLO MNHTATE/JbHbIX BEHIECTB.
[losToMy CTPYKTYpBI NOJOBHOM KHIIKH, OCYLLECTBAAIONHE JIbIXAHHE, PA3BH-
BAOTCA MapadfienbHO, HO 3aBUCHMO OT @€ OCHOBHON (DYHKIMH — OHTAHHA.
Hmuub NPpH H3MCHCHHH YCJOBHII BHEIIHEro ra3zoo0MeHa TPOHCXOMUT Mepe-
CTpOHKA CBf3aHHBIX C HHM OPTAHOB [OJOBHOH KHIIKH He3aBACHMO OT
OTNIPABJIeHUH, OCYUIeCTBAMIOMHX MHTanKe, ITO, OIHAKO, He ONpefesieT Iy-
Tell PA3BHTHSA TOJIOBHON KHIIKH KaK ODraHa [HTaHHS.

BrickasbiBaemble B CTAThe 'COOOPaXKEHHsS SBJSIOTCH Pe3yabTaTOM 0O-
OOLIEHUsT JHTEPAaTYPHBIX JAHHBIX M MATepHAJTIOB, NOJYYCHHBIX MyTeM H3Y-
H4eHHS TOMOBHOM KHINKH B CBETE MPHCYLMX efl OTNpaBAeHHiT v COBPeMeHHbIX
PBIO, NPECMLIKAIIMXCA M MASKOMUTAIOWHX. M3 pB6 HAMH MCCJACLOBAHDI
NpeCTaBUTeIH XPAMEBHX pbid (kaTpad, ABAa BHAA CKATOB), XPSALIEBbIX
TaHOUIOB (PYCCKHH OCeTp, CeBpIoTa) U KOCTHCTHIX PhIO (lyka, Kapi).

lFosoBHast KHlka y pr® elle JOCTATOYHO YETKO 060Co0JeHa OT Mpo-
YHX CTPYKTYpP rosioBbl. 51 ee 06o3HaueHHs Mbl MOAb3YEMCA B JaJbHEHIIEM-
TEPMUHOM «BHCLEPANbHBIH ammapars, XOPOIIO OTPaxKAIOIIHM B3aHMOCBA3L
COCTaBHBIX 4acTeH TOJOBHOH KUIIKA y pbibd H ee 000coBGJeHHOCTL Kak Le-
J0r0.

Caenyst M. M. BockoBoHHHKOBY, Mbl Pa3muuaeM B BUCIEDAJLHOM all-
napate poro-})aOepHYIO M JaTepaJibHble KabepHBle MOMOCTH, 0H03HAYACMBIE
B JIHTEePATYpe JOBOJLHO PazHOOOPA3HO.

Mopdo-pyHkunonanbHEi aHAIM3 BHCLUEpadbhoro amnnapara Squalus
acanthias (I'mmmennpeiix, 1952) u gauHBie 0 €ro CTPOCHHH, 4 OTYACTH H
dyHKUMH Y IpyndX coBpeMeHHBIX akya (Luther, 1909; Rabinerson, 1925;
Haller, 1926; Cerepuos, 1923, 1925; BockoGoitnnkos, 1932; DanatGai, 1939
H 1p.) y0exaalor, 4Tg y XpsSUleBHX pLI0 ITOT amnmapar ABJIAETCS LeJOCT-
HOH CHCTeMOH, H3MeHeHHe TOJOMKEeHHS COCTAaBHBIX dYacTell KOTOpOod cTporo
B3aHMO3aBHCHMO.

ITpu cnokofiHOM ABIXAHHM pACIIHpPeHWEe [MOJOCTell BUCLEpAJBHOTO all-
napara, cONpOBONKJAarOeecd PACKPBIBAHHEM POTOBOH LIeJH, I[IPOUCXONUT
MaccMBHO B CHIY 9JaCTHYHOCTH BHCLepaasHOTO cKenera (bamabaii, 1939).
[Tpu ycHIGHHOM JBIXaHHH, a OCOGEHHO TPH MpHeMe IHIIK POoTO-xKadepHad
[1010CTh paclIupseTcs HaMHOro GoJiblile. BLIZBIBAIOTCS 9TH pacllupeHHsi B
OCHOBHOM THMOOpPAHXUANbLHOH MYCKYJIaTypoil, Tomep:KHBaeMoil SOHOpaH-
XHaJbHLIMH Mpiliuamu. Ilpu agpixawun TunoGpaHXMaAbHBIE MBILIIE AeHCT-
BYIOT DABHOMEDHO HA BCe BHCLUEPAaJbHBIE IYrH, XOTSl CTelleHb CMeLLeHUs
HUAKHHX KOHLOB [AYT [IOCTENeHHO YObIBAET K3aAH COOTBETCTBEHHO MLJHHE
5THX Mblul. Bo BpeMs CHALHBIX paclIMpeHHH poTo-xKadepHOH NMOJOCTH IpU
CXBaTBIBAHUHY LOOBIYH YBeNUUUBARTCA pOJAbL m. coracohyoideus u m. cora-
coarcualis,. Basuruane npu 9TOM BBIXOIUT H3 MeXKUENIOCTHOrO IIPOCTPaH-
crea. ladpHeiiniee BeHTpo-KayiaJbHoe IOBH:KeHHe Gasuruasze W TMpHJeKa-
HIer0 KOHIA THOHAA CrnocoOCTBYET MOCPEICTBOM CHCTEMEl CBA3OK OMNyCKa-
HUI0 HUAKHEeH 4esJIOCTH M BBEI3BIBAET POCTPAJILHOE CMelUleHHe HHKHero KOoHIla
rHOMaHAROyIAape, a ¢ HUM BCEr0 YeJCTHOrO ANNApaTa M BepPXHEro KOHIA
riouna. BosHuKkalowad TakuM TNyTeM TMpPOTPaKIHs Ue/IOCTHOTO anna-
paTa yCcHJIHBaeTCH OAHOBPEMCHHEIM HeficrBHeMm m. praecrbitalis (Immmednn-
peiix, 1952). CoOTBeTCTBEHHO PA3JHYHON BBHIPAXKEHHOCTH TPOTPAKIHU de-
JIOCTHOTO annaparta y COBPeMeHHEIX akya HalJojaeM HeOJHHAKOBOE
COOTHOLUEHHE CTEIeHH DPA3BUTHHA OTAE/bHBIX THIOOPAHXUAJBHBIX MBI, H
m. praeorbitalis.

[Ipu cKHMMaHWH MOJOCTeH BHCIEpa/JbHOTO almapaTta ero CTeHKH IABH-
KyTcsa B obpaTHOM Hampap/jeHdu. B TaxoM HX IepeMelleHMH Y4YacTBYET
BCS BHCIEepadbHas Myckynarypa. OgHako HanGoJbIIYIO POdb HOpaeT uHe-
JIIOCTHAA MycKyJaatypa, ocobenno m. adductor mandibulae (IumMmesib-
peftx, 1952).
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Caenyer OTMETHTB MPOTHBOMOIOKHOCTb [POAOJLHOIO TIepeMeleHHS
A0DPCAJBHON ¥ BEHTPAJbHOH CTEHOK NPH M3MEHEHMH IIPOCBETa poTo-xKabep-
Hoit nmojoctH. IIponosabuble mepeMelleHHsI CTEHOK BBLI3BIBAIOT MPOIBHIKEHHE
HaxoAumeNcs B MOJOCTH MHIIK K THIIEBOLY.

Taxum o6pasoM, geficTBHe COMATHUYECKO(l, a TJABHOE — IHMOGPAHXH-
AJbHOH MYCKYJAaTypbl BHCUEPAIbLHOTO amnapara CBfA3AHO ¢ NPOLECCOM MH-
tanust. [Ipucnocoburtenbuble N3MEHEHHS B HEM, BeIVILIME K DA3BUTHIO NpPO-
TPAKLUHH YeJIOCTHONO amnmapaTta, BLI3LIBAIOT Y akyJ JajdbHeilyio andde-
PEHLHALHIO YKA3AHHOII MYCKYJIaTYPHI.

HznomenHble MaHHBIE O MEXaHU3IME JIBHAKEHHS CTEHOK ¥ M3MeHCHHS
NpoCcBeTa MOJ0CTell BHCLEDAJDHOro alnapaTa y axkyJoo0pasHblX, a TakkKe
martepuadast I1. I1. Banagas (1956) mo 3TOMY NOBOAY OTHOGHTEJNBHO KPYT-
JIOPOTHIX, 0CODEHHO Ha CTaAMH MECKOPOIKH, MO3BOJSIOT BbICKA3ATL HEKOTO-
pbie coOOpaxeHust O TNPHYHHHOH OOYCTOB/JICHHOCTH HX PAa3BUTHA B Gu-
JIOTeHe3e.

A. H. Cesepuos (1939) nonaraj, 4To NHTAHHE MPOTOKPAHHAT (Kak M
NPHMHTHBHBIX OecyepelHbIX, a TakyKe MecKOpPOHKH) 6bL10o naccHBHBIM. K3-
BECTHO, UTO BOJA TIPH 3TOM BMECTE CO B3BSLUIEHHBIMHU B Hell MHIIEBLIMHM 4ac-
THUAMH MOCTyNaeT B MOJACCTb KabepHoil KHIIKKM Guaarogaps AesiTeJbHOCTH
MepuaTeJbHbIX XKeno0koe. [lHIleBEle YacTHIE YJABIWBAIOTCH CJAH3bIO Ke-
JOOKOB HJIH CJAH3HCTBHIM TsizKeM (y neckopoiiky, no Bama6aio, 1956) u BTA-
FHBAIOTCA B KHIUKY, a BOMA BBIXOIHT 4epe3 »KaGepHbie OTBEPCTHS.

Cunenyer cornacutses co Crepboit (Sterba, 1961), uTo cyuiecTBYIOiLHIT
V COBpPEMeHHBIX OOOJOYHMKOB M OecuepenHsix cnoco® HOOBIBAHHUS HLULH,
ABJASACL IHEPTETHUYECKH HEPAILHOHAJLHBIM, OIDAHUUMBAET yBeJMueHhe pas-
MEpOB TCJIa B (PHAOTEHE3E.

[Tepexon npeagkoB MO3BOHOUHBIX K HoJee palHOHAJLHLIM CrocobaM A0-
ObIBAHMA FHUH MOMHO [PEACTABUTb, UCXOAA H3 CXEMBI CcTpoeHus *Kabep-
HOil KHIUKH mporokpanuat A. H. Cesepuoaa (1939). Hano monarats, aHa-
YeHHEe HEePACUJEHCHHLIX CKE/JIeTHBIX CTepKHel, HaXOAUBIIUXCS B KaOepHBIX
neperopoikax, He OrpaHHUMBAJOCh VIEpPKHUBAHHEM STOH KHIIKH B PacKpbl-
TOM COCTOAHHH, uTO, Oe3ycJOBHO, #ABJASIETCS HeoOXOLUMOIl TPeRNOChIIKO
(YHKUHOHHDOBAHHS MeplaTe/]bHbIX Keqo0K0B. Hasiune KOJNLIEBLIX BHCITE-
paNbHBIX MYCKYJIOB, XOTS, BO3MOMKHO (Kak He Ge3 ocHoBanusg aymaer bBa-
Aabafn, 1956), m aHAaUUTeNBHO MeHee pazBUTHIX, yem npeanonaran A, H., Ce-
BepuoB (1939), cepuzercabcTByeT 00 aAKTHBHOM CXHMAHHH 3TOH TIOJOCTH.
CaepoBasliiee 3aTeM ee PACHIHDEHHE TPOHCXOIUAO TACCHBHO, BCJAEACTBHC
9JACTHUHOCTH CKEJeTHBbIX CTepIKHEH,

Taxum obGpasom, akTHBH3ANMS THTAHUS LI1a NyTeM NpHobpeTeHus Ka-
Bepuolt KMIIKONH BeaceiBawulell crnocofHocTh. Bmecte ¢ ycuauBalommmcd
TOKOM BOABI B KalepHyl KHLIKY nonanaio GoJblice KOJAHYECTBO [MHIIH,
[IpHYEM OHO VBEJHYMBAJNOCL IVMIABHLIM 00pa30M 3a CUeT 3aXBaThiBaHHA 60-
Jee KpPynHbIX MHIIEBBIX uacTul. EcTecTBeHHO, OAHOBPEMEHHO YJIyuLIajiocCh
BHElIHee Ablxahue. MexanusM yJaB/AHBAHUA MUUIEBLIX YACTHI B KabepHON
KHIIKE H BTSAMHBAaHHE WX B COOCTBEHHO KHIUKY OCTABAJCH, MO-BHIAMMOMY,
HCH3MEHHDBIM.

Hanpuefias akTHBU3anuad (QYHKIHI THTAHHA H ABIXaHHS TOJOBHOI
KHUIKH Obia cBsizana ¢ YCHJeHHeM ee BcacbiBaiomleil cnocobuocrn. HocTh-
ragoch 3TO, OJHAKO, pPas3JHYHBIMA IYTAMH; OJHMH M3 HHX Bed K (OPMHPO-
BAHUIO TOJOBHOH KUIIKH TaKOro THHA, KaK y OecueJlocTHbIX, 4 BTOPOIl —
KaK Y YeJIOCTHOPOTHIX.

¥ npenkor GecueNiOCTHBIX paunnpeﬂnc KabepHOil KHIIKM 0CTaBajaoch
naccuBHbIM. OaHaKO ee BcachBawIilasa CNOCOGHOCTL YBENHUHBAIAChL OJar0-
gaps Gojee SHEPrHYHBIM pAacCIUHPEHHSM, 4TO JOCTHra/J0Ch BO3pacTaHHeM
YOPYTOCTH BHCUEPATbHOrO CcKeJgeTta. BucuepanbHble AYrH CTaHOBWJINCD HE
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TONLKO OoJiee MOIMHBLIMH; OHH paclnofarajuchb M H3rHGajuch 0cobbM 06-
pasoM, MexX[y HHMH DasBHBaJlach CJAOXKHAs CHCTeMa IepeMmbluck. Bucie-
paJibHBIA CKeJIeT B 1eJ0M NpHoGpeTan BHI CAOMKHOH KOP3HHKH, OXBATHIBAB-
ulefi cHapyku roJiosnyio kuiiky (Cesepuos, 1939; Baaa6aii, 1956; O6py-
yeB, 1964). CikuMaHHE TOJOBHON KHIOKH OCYILECTB/AJOCH BHCIEPAJBLHOI
Myckysatypoil. IlapaanensHo c yBeJHYeHHEM YNPYrOCTH BHCIEpa/JbHOTO
CcKeJleTa, a CJeloBaTelIbHO, H ero CONPOTHBJIeHHA HedopMupylolieMy mefi-
CTBHIO BHCIEPANBHOM MYCKYJaTyphl YBETHUHBASTCA MOIIHOCTE M JHbbe-
pennnanus nocaenneir (Bana6aii, 1956).

Caepyer cornacuthest © Il. Il. BanaGaem (1956), uro ocoBeHHOCTH
BHCIIEpAJILHOTO CKeJeTa GecueIOCTHRIX KaK «PacTANHBAIOIIETO» CTPYKTYPHI
}KabepHOro amnmapara ONpefesiioT Pa3BUTHEe SHTOMepPMAaJbHBEIX »KabepHbix
JHCTKOB.

Y IpeaKoB YEMIOCTHOPOTLIX TOT ke 3(PdeKT — yBelHUeHHe CHJIbI BCa-
CLIBAHHSA BOALI — BO3HUKAJA BCAEACTBHE pPa3BUTHSA AKTUBHOTO PaCUIHpeHHSA
wKabepHOH KUIIKHA. DTO JOCTHraJochk OJarogaps MOABAECHHIO (PHUKCALUHH ee¢
IHIAKCOHANDLEO MYCKY/JIAaTypPOH K BEDXHHM H HUMHHUM KOHLAM BHCIEpaJb-
HBIX JyT, T. €. MyTeM pasBUTHS 3MH- M THNOOpaHXHaJbHOH MYCKYJAaTypPbL.
OpnHoBpeMeHHO  yBeNIMUMBAJIHCh MOLIHOCTh H CTeneHb JH(depeHIManum
BHCLEPAJIbHON MYCKYJAATYPHI, CKHUMaBLIeH xabepHYI0 KHIUKY.

DJIacTHYHOCTH BHCLEpPAJbHBIX JIyr, NO-BHAMMOMY, He Morjaa ofecrne-
YUThL JaJibHefllee yBEJHUEHHE CTeleHH M3MEeHeHHH IIPOCBeTa TIOJOBHOII
KHUWIKH, YTO MPUBENO K HX pacuJeHenHid HAa YeTelpe HU3BeCTHBIX yd4acTKa,
BEpOSITHO, TAKOro THIA, KAaK Y COBpeMeHHBIX axyJs. Kaxpas gyra mpH pac-
IIMPEHHAX TOJOCTH KHIIKHM paclpaBafjach, a NpH CKUMAHHH KaK OBl cK/1a-
neiBanacek. [1pu paciinpenuax xxabGepHoil KMIUKH CONpPHKACAIOIINECHd KOHILL!
CpeIHUX UYJEHHKOB IPYT, a BMECTe C HHMH W 2XabepHble MEpPETOPOAKH OTBO-
quauch. MoOKHO NPENTONOMKUTh, YTO 9TO ObWIO NPHYHHON TIPOrpPecCHBHOIO
PA3BHTHS IEPErOPOLOK U SKTOMASPMAJBHBIX K abepHBIX JTHCTOUKOB,

Hapmo nosnaraTe, 4TO TPH CHOKOHHOM [NBIXaHWH Y IPEIKOB YEJIOCTHO-
POTHIX, MOLOOHO COBPEeMEHHBIM aKylnooOpasHLIM pacllHpeHHe II0JIOCTH TOo-
JIOBHOH KHIUKH OCTaBaJOCh [ACCHBHbLIM; OHO OOECII€YHBaJOCh COXPaHsIB-
ureficsi ®J1aCTHYHOCTLIO BUCHEPATBHOTO CKEJIETA. :

Donee monHble Cc:kUMAaHHA tKabepHOH KUILUKM MOPHBEJNH K DPasBHTHIO
HOBOro crnocofa NPOZBHMKEHHS uepe3 Hee NHILH — BCIAEACTBHE MIPHKHMA-
HHSl ‘BE@HTPAaJbHON CTEHKH K NOPCAJBHON C OAHOBPEMEHHBIM CMEIIEeHHEM HX
B MPOAOJBHOM HampasgdeHuH. CHIbHOE BCacbiBaHHe M H3MEHeHHE XapakKTe-
pa TPAHCTOPTHPOBKH MKIIM uepe3 KaOGepHYI0 KHMIUKY IO3BOJIMJO TIpenKam
YEJAIOCTHBIX YBEJHUHTh KOJHMYECTBO OOLEKTOB NUTAHHUSI 3a (cUeT GoJiee Kpyr-
HBIX OpraHH3MoB. B cBfzu ¢ 8THM BO3HHKJNA HeOOXOAMMOCThH (DHKCAUMWH, 4
BO3MOJKHO, M CHABAHBAHHS J00bIYH. TTOCKOJNBKY TOKOM BOJBl OHA yxKe Obi-
Ja BHeCeHa B TOJ0CTh KMIUKH, poJdb rayfxXe pacHoJIoXeHHBIX [yr CTajaa
BAXKHEE, yeM JeXABIIHX Cpas3y 3Ke 3a OKOJOPOTOBBIM kKoJbloM. K TOoMy XKe
9TO KOJLIO, MO-BHIHMOMY, NPENSITCTBOBAJO IIOJHOMY CHHUMANHIO TPHJIC-
Kallero yyactka KuiukH. Bepostno, HauGosee yaauHblM B (PYHKIHOHAIbL-
HOM OTHOLUEHHH 0Ka3aJcs BapHaHT, KOrJa poJb Takoro ¢pHKcatopa B 3Ha-
UHTEJALHON CTeNeHH NpPWHHMasga ka cebsa Tperhba ayra. CBs3aHHOE C STHM
POTPECCHBHOE PA3BHTHE €€ CKeNieTa H MYCKYJaTypbl Beso K HafbHeie-
MY BO3DACTAHMIO 3HAYECHUS YIOMSHYTOH MYrH Kak (UKCATOpA THINLH.

Eule Ha TOH cTajgEy SBOJIONHH, KOTAA TPeTbd Ayra, HeCMOTPSl Ha OpH-
obperaemMyio HOBYIO (DYHKIHIO, BCE ¥Ke OcTaBajach B OCHOBHOM XabepHOoi
(Cesepuor, 1939), ee nBusKeHHS Kak HauOoJee PasBUTOI Ayr# CTajdd Oompe-
1easaTh GOPMY M pasMepbl BXOAA B IOJOBHYIO KMIUIKY. B CBfASH ¢ 9THM mep-
Bas ¥ BTOpas yKabepHble IIeJH TEPSIH 3HadeHme Jns Aeixanud. YKaGepmubie
HEeperopoIKy YKAa3aHHBIX dleell ¥ JiedKaBlIHe B HX OCHOBE CKeJeTHble Ayri
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CTaju UrpaTh HECKOJIbKO HHYH poJib. OHH OrpaHHUUBagd CcGOKY NMPOCTpaH-
CTBO B YTy MEXKAY BEPXHHM H HHXHHM YYACTKAMH TPETHEH IYTH, UTO SABH-
J10Ch HEOOXOIUMBIM YCIOBHEM /ISl CO3MaHUST CTPYH BCACHIBAGMON BOIBI, He-
cylle#t B3BelloHHble B Hefl oprawusmbl  («mpobaema miek», no Giinther,
1953). Bmecte € TeM npH CKHMAHHH DOJOBHOH KWINKH NepBas U BTOpAad
AYrd, BBPOATHO, COXPAHSAJNH 3HAYEHWE BCHOMOrAaTeJNbHHX (DHKCATOPOB MHIILH
(Cesepuog, 1939).

Ilo mepe Toro, Kak TpeThbs BHCIepaJdbHas ayra npuoGperana 3Haye-
HHEe OTPAHHYMBAIONIEA BXOJ B TOJIOBHYIO KHIIKY H H3MEHSIOLIeil ero pas-
MEphl, BO3HUKAJIA BOIMOMHOCTD HOBOTO cilocoba MOOBIBAHMS [THILH — IIyTEM
CXBATBIBAHMA. IJTHM 3aBepIIMJOCh NPHOODETEHHE TPEeThel BHCIEpPAdBHOI
Ayro# QyHKUH{, OnpeAelHBIIHX ee npeobpazopande H3 KaGepHOH AYrH B
HENIOCTHYIO.

C poctom (yHKIHOHAIBHON HATPYS8KH HA UYENIOCTH He TOJBKO TpOrpec-
CHBHO Pa3BHBAJHCh HX CKGJIET ¥ MyCKyJaaTypa, HO ¥ BO3HMKJA, a 3aTeéM H
ynpoyugach (pHKCAUHA K HeBpaJaLHOMY Yepeny Bepxuedl uemoctu. Croocobam
MOABEITHBAHKS YeJIOCTHOH AYTH MOCBAMIEHO MHODO paboT, CBOILKY U aHAJIH3
koTopbiXx HaxomuM y Fodepa (Hofer, 1945). Mu ne Gynem pasbuparh 5TOT
BONPOC, OTMETHM TOJIBKO, UTO € KDHUTHKOH YIOMSIHYTHIM aBTOPOM BIIJISIOB
A. H. CesepuoBa corlacuThCsi TPY/IHO, IIOCKOJIBKY OHA OCHOBLIBAGTCS TJIAaB-
Hb!M 00pasoM Ha MPeICTaBJICHHH O MOJHGHAUTHIECKOM IIPOHCXOMKIEHUH
COBPEMEHHBIX PhHIO.

ITo muennw M. M. HImansrayzena (1964), gpeBHefIIHMU IpeXCcTaBU-
TEJNAMH YeJMIOCTHHIX NMO3BOHOYHALIX OBLIM aKaHTOAB. Kax W y ApPYrux uemo-
cTtHOKabepHLIX peI6 (Watson, 1937), uerBepTas BHClepanbHas oyra GyHK-
LHOHHPOBAJAa y HUX B KauecTse »KaOepHO#, HE y4acTBys B [JBMHKEHHSX Ue-
Jocred. [lockoabky Haubosee TOABHAKHON H3 Bcex Ayr Oblia UeJIOCTHAS,
nepHpepuUecKHl oTAea ee kabGepHOH NEpPeropoidKH pA3BHBAJCH CHJBHEE,
npespalasch B UeJIOCTHYIO XabepHyio kpbimnky (O6pyues, 1964). Hyxuo
AyMaTb, 4TO THIOOpaHXHAJbHAS MYCKYJ4aTypa y STHX (opM wMena BHI
CIVIOUIHON MYCKYJBHOH JIGHTBI, TAHYBUIEHCH K BepXyIIKe HHMKHEH YeNHCTH,
HO TPHKPeIUISABIIEHCH M0 MYTH K HUKHUM KOHIAM MPOYUX YT,

B NpOTHBONONOXKHOCTE AKAHTOZAM V COBPEMEHHBIX aKyJ000pasHbIX
OYHKIHS THOMJHOH AYr¥ COCTOUT B OGCAY:KHUBAHHH JBHIKEHHIT UeJCTHOTO
anmnapaTta M (HKCAIHM ero K HeBpajbHOMy uepeny. IlpH sToM HHXKHHE ee
OTHe]l — THOHI — YBeJIHYHBAeT OTBeNeHHe HHMKHeH Ye/NIOCTH M Uepe3 Bepx-
HHfi OTAeN — FHOMaHAHOYAsIpe — MOXKeT MPOH3BOIUTL NPOTPAKIHIO YeJio-
CTHOrO anmapara B IeJoM. Bmecrte ¢ TeM THOHZI HapsAAy ¢ UeNIOCTAMH CKH-
MaeT cXBaueHHyI0 no0buy (rHoumHas vedroocrts, mo Haller, 1926).

TpynHo mnpencraBuTh mpeoOpa3oBaHHe 3aYeNIOCTHOH cheru(pHuecKH
abepHOll IYrH, CyUecTBOBABINEH y AKAHTON, B CTOSAUIYID HA CAymKOe IBU-
JKEHHA UeNIOCTeH THOHIOHYIO AYTY XpPSI{eBbIX W KOCTHHX pLid. He Boianmaer
coMHeHus OJIH30CTh aKaHTOA C XPANIEBBIMU M KOcTHbIMH pbibamu (OGpy-
ues, 1964). BmecTe ¢ TeM 0COGRHHOCTH CTPOEHHSI MX BHCHEPATBHOIO CKe-
JeTa He [O3BOJIAIOT CYUTATh HX PofioHavadbHOH (GOpMOIl HH Tex, HH ApY-
rux. Pebbl ¢ rHoMIHON AYyroil, BepOSATHO, PA3BHBANKNCh 0G0COBJEHHBIM CTEO-
JIOM, BO3MOMHO, PaHO OTBeTBHBIIMMCH OT CelSXOHAHBIX apTtpomup (Martse-
eB, 1966). [lo-BummMoMy, 3T0 GBIJIH XHITHHKH C HEKTOHHBIM 00pAa30M KH3HIH.
Yerpepraa BucuepaabHasd Ayra y HY4X ¢ Npeo0pa3oBaHdeM TPETheH IyrH B
ueJocTh IpuobpeTana o0co0yio NMOABHMKHOCTb, Pa3BUTHE H MIpPOYHYID (UK-
CAUHIO HA HEBDAJbLHOM UYepemne.

Mopdo-QyHKIMOHAABHBIA aHAJAN3 BHCUEPAJBHOTO dlnapaTta oceTpood-
pasHuX ybexaaeT, 4TO HU3MEHEeHHs ero NOJOCTEeH H ABHMKEeHHSI CTEHOK KakK
NpH IbIXaHHHM, TaK H MPH NUTAHHH TPUHIHNHAJIBHO CXOIHB ¢ TAKOBHIMH ¥
aKkynoobpasHeix. OgHako MeXaHH3M [BHMKEHHS CTEHOK Yy OCeTpoo0pasHbIX
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cBoeoOpaseH M OTpaxkaeT cOBeplleHCTBOBaHHe o0oux ¢yHruui (FuMMelb-
peix, 1963). HauGoaee cyliecTBeHHO# 0COOEHHOCTbIO MCXAHH3Ma ABHAKe-
HHA CTEHOK SIBJAAETCS yyacTHe A0DCaJbHOTO KOHETPUKTOPA YEJIOCTHON AyrH
B paclIHpEeHHsX TIOJOCTEell BHCUEPAaJbHOrO amnmaparta. JTOT MYCKYJ npeos-
pasyercs B upesBbIYAfiHO CHM/JABHO PasBHUTHII [POTPAKTOD IHOMaHIHOYJIsIpE.
Cwmemenne ruomManaubyJspe B pOCTPANBHOM HANpPAaBJEHHH CONPANKEHO C
OTTATHBAHHEM THNOODAHXHAMALHBIMH MBIILLAMH JHCTAJbHOTO KOHIIA THOHIA
k3ann. Takum o6pasoM, Ha THOMAHYIO IYTy OLHOBPEMEHHO, HO B NPOTHBO-
NOJOMKHBIX HANpPaBJICHUAX NeHCTBYIOT BCE MBILIIEL, PACHIMPSAIOUIHE TIOJOCTH
BHCIlepaJabHOro amnmapata. Ilonmyruoe oTTsicmBanwe m. coracoarcualis ante-
Tior HMXHHX KOHUOB Tpex NepBLIX KabepHbXx Iyr, a m. coracoarcualis
posterior COOTBETCTBYIOUIHX KOHIIOB UYETBepPTOIl W MATON Ayr HMEeT JHIIb
BCIIOMOTaTe/NbHOE 3HAYeHHe AJIf 1efiCTBUS MepBOH HA THOHMA, MOCKOJIbKY BCE
kabepHble H THOHMIHAas JAYTCH COeAMHEHBI KONYJAPHOH IJIacTHHKOILL.

¥ ocerpooCpasHbIX B OTJHYHE OT aKyJ00OpPAa3HBIX THIOGDAHXHAALHLIE
MBIIIILI He JACHCTBYIOT HEMOCPEICTBEHHO HAa HUMKHIOI uesiocThb. Le oTBene-
HHEe, KaK M TPOTPaKIHs YeJIOCTHOrO anmapara B IeJIOM, MOJHOCTHIO 3aBH-
CHT OT H3MEHEHHA B3aMMHOIO pACHOAOMEHUST UYJISHHKOB W [TO3HIMH BCEH
ruouaHon nyru. CokumMaHue TOJOCTENl BHCUEDPAJbHOrO amnapaTta y OCeTpo-
o6pasHblx, Mono0HO akynoo6pasHbiM, ABJAsencsd OQyHKIWel BHCEpaabHOI
MyckysaaTtypbl. COOTBETCTBEHHO OOJBLIEMY pa3Maxy u CJAOMKHOCTH JABHKE-
HHSl CTEHOK OHAa CHJbHee pa3BUTA M cJoXHee AH(pGepeHuupoBaHa. B zasu-
CHMOCTH OT POJIH THOHIHON IYTH ee MYCKyJatrypa '0cob6eHHO CHJABHO pasBH-
Ta; €& MOLLHOCTb COCTABJAET OKOJO TOJOBHHB MOIIHOCTH BCEX CXHKHMATE-
Jei BHCLepaJbHOro annapata. [opcadbHBII TDHOMIHBIH  KOHCTPHKTOD
NpeBpallaeTcad B AHTArOHHCTA TIPOTPAKTOPA THOMAHAMOYNSApE; W3 HEro Bbi-
JeJdercsa TaKXKe MYCKYJd, TPUBOASUIHI KalepHyl0 XKpBIUKY. MOlLHBIT
BEHTPAJbHLIH KOHCTPHKTOD, COXpaHssg B obuleM B/aH3Koe K MCXOJHOMY pac-
noaoxenne, iuddepeHIIpyeTca Ha PAJS MBILUIL.

O6pamaer Ha ceGsl BHUMaHHUe BOJHHKHOBeHHe (pUKCALNU CJIOKHO AHD-
(epeHLHPOBAHHBIX A0PCANLHBIX KOHCTPHKTOPOB KabepHBIX Jyr HAa OCHOBA-
HHH yepena. [lo-BHAHMOMY, 3TO CBA3aHO C BO3HMKHOBEHHEM MNPHKpPENJACHHUSA
K uyepelly BepXHHX KOHIOB ABYX NepPBBIX MYr, K KOTOPBIM NPHCOECTHHAIOTCS
NpoUHe IYIH.

M. adductor mandibulae y wocerpoo6pasHpix, Kak M caMH YedlOCTH,
OTHOCHTENBHO caabo pasBHT.

Taxum o00pasoM, 0OCOOEHHOCTb MeXaHM3Ma [BHMKEHHS CTEHOK BHCIEe-
pPAJBHOTO anmapaTta oCceTpoOOGpa3HBIX 3aKMIOYAETCHA B YBEJMUEHHHM POJH
rioupHoil myru. VameHeHusi ee NO3MUMH BBHI3BIBAIOT TIEPEMELLEHHE HE TOJb-
KO 4YeJIOCTHOrO annapara, HO H KONYJspPHOH TIACTHHKH, a C Heio M kabep-
HBIX Ayr. BeposTHo, 3T0il 3aBHCHMOCTBIO ONpeleNsieTcsl pacloNOKeHHe
hypobranchialia, a Taxkxe crpoenve W (QuKcalHA BePXHHX U/JICHHKOB Ka-
OepHBIX ayr. Xapakrtep jaefcTBHS TMOM/JHOIl IYTH ‘Ha 4YeIIOCTHOH anmapar
BHI3BAJ TaKXKe MepecTpoiiKy HeOHO-KBAAPATHLIX XPAIICH, CAHBAIOUMXCA B
ocoboit popMbI 1OpCaAbHO BLINYKJ/ILIN IIHTOK.

YBeJHUeHHE pPOJIH THOUAHONA JAYI'H B JBHMEHHSAX CTEHOK BHCIEpPaJbHO-
ro amnmapara OIpee/HJ0 ee MPOrpecCHBHOE pAas3BHTHE, BhIpaxkarollleecs B
3HAYHTEJILHOM BO3DACTAHHH €e MOILHOCTH M TPUOODPETeHHH €1 BTOPHUHOI
yersipexutentoctd (Cesepuos, 1928).

Ycunupawmasncs TOIBHAKHOCTh THOHIHOH IYTH H ©OCOOEHHO BO3HHKHO-
BeHHe Y rHOMaHZHOyAspe CIOCOOHOCTH K HEKOTOPLIM He CBA3AHHBIM C Jeil-
CTBHEM THNOOpPAaHXMAMLHBIX MBI ABHMKEHHAM ONpeAeIH/IH IPOrpPecCHBHOE
pasBuTHe XabepHOH Meperopoaky ¢ mpeoOpasoBaHueM ce B obulylo xabep-
HYI0 KPBILIKY.

Bonbuiasi BeIpazKeHHOCTh paclMIpeHHil poTo-KaGepHOH NOJOCTH M CBHA-
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3aHHOE C 3THM YCJOKHeHHe MBIIIEeYHOTO anmapara COMNpPSKEHBI Y 0CeTpOo-
00pa3HLIX TOJBKO C IMPHEMOM THIIH. ITa TOJOCTb TPH CHOKOHHOM ABIXaHHHU
Yy HHX, KakK H Yy aKy/mooOpa3HbiX, paclIHpseTcss NACCHMBHO, B 'CHJAY 3JACTHY-
HOCTH BHCIepasbHoro ckenera. Ilpasna, passusalouiasics y ocerpoobpas-
HbIX KabepHad KpBIIIKA OTBOMHUTCS TACCHBHO JHIUL HamoJosuHy. [lonanoe
€e OTBEJCHHE OCYIISCTBJIACTCS HE3HAUUTENbHBIM COKDPALIEHHEM TPOTPAK-
Topa rnomanaubyasape (banabail, 1939; T'umMenspeiix, 1963).

CpolicTBeHHble 0OCETPOOOPA3HBIM OCOOGEHHOCTH CTPOEHHST M (QYHKUHH
BHCLEPAJLHOIO anmapara BO3HUKJIM, [IO-BUIMMOMY, KaK MpHCIoCoDJIeHTe K
MUTAHHIO TYTEM BCACHIBAHUS CPABHUTEJBHO HE OUYEHb KPYIHBIX NPHIOHHBIX
H JOHHBIX OpPraHH3MoOB. BuiiBuraiomuiica Ha OOJbIIOC PACCTOSHHE BIEPE/l
H KHH3Yy 4edlCTHOM anmapaT M OJHOBPEMEHHO 3HAUYUTENBHO PaCIIHPSAIO-
muecd poro->KabepHast 1 OKo/0Ka0OepHas IOJOCTH CO3AAI0T CHABHYIO CTPYIO
BCachblBaeMOl BOJBI, BMecTe ¢ KOTOPOIH BTArHBaercd numia. Yemioctu, omua-
KO, COXpaHAIOT XBaTaTelbHyio (yHKIHio. [Ipu mpoTpakuuu poT Kak Gnl
HaJBHTaeTCA Ha J06LIYY, ecJH OHa J0CTAaTOuHO Bennka. CpefgeHue uenioc-
Tefl M UX DeTPAKIUHA, C KOTOPHIX HAaUMHAeTCsd CXKHUMaHHe BUCLEPATBHOIO
annapatd, BbI3BIBAIOT (QHKCALUI HIH Maxe pasnapiauBaHwe poObluu U ee
NpPOTaJKHUBaHHe B I1y6L poro-xkabepHol ToaocTH. lanbHefilliee MpOABHIKeE-
HHE KPyIHOMH, KaK M nonajaloliefi cpa3y B pOTo-KabepHyio MOJIOCTL MeJ-
KON NOOBIUH, MPOMCXOOUT BCACACTBHE TIPOJAOJbHBIX CMellleHHll cCTeHOK (riaaB-
HBIM 00pazoM HUXKHell) BUCLepaJbHOro ammapata. BeacwkiBawnree geficTeue
eNHHOH OKOJM0XKabepHofl NMOJOCTH YJAYULIAeT YCAOBMS NIPOTEKAaHUA BOABI Ue-
pe3 xkabepHylo pelleTKy, Gjaromaps 4eMy OLHOBPEMEHHO TPOHCXOMHT HH-
TeHCH(HKAUMSA AbIXaTeJbHON (QYHKIHH (pasBUTHe BCACLIBAIOLIErO HAcOca,
no Bockobolinukosy, 1932).

Mpbl B OcHOBHOM npHaepxupaemcs Barasgpos A. H. Cesepuora (1928,
1939) o GuIOreHEeTHUECKHX COOTHOUIEHHSIX MeXIYy AaKyJooOpazHbIMi N
oceTpoobpasHeiMH. DYHKUMOHAJbHBIM AaHAJU3 BHCLEPaJbHOrO annaparta
3ITHX JBYX TPYOI PBIO CBHIETENABCTBYET O NMPUHIHTIHAJBHOM CXOJACTBE Yy HHX
COOTHOIIEHUH ero crTpoeHus U QyHKIMU. Takoe CXOLCTBO MOKHO 0O'BACHHTD
TOJNbKO OAMHAKOBBIM CTPOEHHEM BUCIEPAJBHOrO anmnapara y HCXOAHBIX
dopm. BmecTe ¢ TeM pesyabTaThl (PYHKIHOHAMLHOTO aHAJM3a JAKT OCHO-
BAHHE /5 HEKOTOPBIX NMPEANONOXKEeHHH 0 MPUUHHHON 00YCIOBASHHOCTH pas-
BUTHH OCOOEHHOCTEH CTPOEeHHS BHCLEPAJBLHOrD amnnapara, XapaKTepH3yi-
IUX aKyJl0oo6pasHeiX U 0CeTpoodpasHbIX.

[To-BupumomMy, pojoHauyabHble (GopMbl 06JaRanHu HeJIOCTHBIM arnma-
pATOM CXBATHIBAIOLIETO TUNA, B MOABELIMBAHWH M JBHMKEHUAX KOTOPOro
yuacTBOBaJdd THOHIHAA JAyra. ¥ HeOHO-KBAJLPATHOO Xpsalla cOXpaHsdJdach
elre NPUMHTHBHAsE (UKCALKMA — OH OCTABAJCH [OABELICHHBIM NepeaHHM
KOHLIOM K OCHOBaHHIO yeperna B objactu processus palatobasalis lateralis,
H ero HeGHBIH oTpocToK eute He OblA pasBurT (Cesepuor, 1928, 1939). I'uo-
MAHAsA Ayra COCTOSNa M3 IHOMaHIHOyAsape H HOMAA, KOTOPLIE COSNHHANNCD
CBA3KAMM € CYCTABHBIMHM KOHLAMH BepXHell n HHKHell uemocTed. Bepxuuii
WIEHHK THOMAHOH IYTH NMPUKPENJS/ICcS MOABHMKHO K Uepeny B CJyXOBoil 00-
JIACTH, 2 HHXKHHH KOHeIl T'MOHIa TpHCOeNHHAJCcH K Oasurnaje, 3ajHuil Ko-
Hell KOTOpoil TepexoAua B KONyAAPHYIO IJ1aCTHHKY.

BucuepaJbHbpll anmapart NPELKOB akyJ000pAa3HbIX DasBUBAJCHA B Ha-
NpaBJeHHHA COBEPIIEHCTBOBAHHA XBaTaTeJbHOH (YHKUMH uejiocTefl. B wue-
JIOM 5TO BHIPAXKaJ0Ch B YBEJHUSHHH MOIIHOCTH KaK CAMHX UEJIOCTei, Tak
H THOHIHOH IyrH. YBeJuuuBaJach TaKiKe CTeNeHb OTBEAEHHMS HHIKHell ye-
JocTd v ruomga. B panbHeflleM mpucmocofJeHHe K MHTAHUIO Pas/HuHoll
no6biued (pasMepbl, KOHCHCTEHIHA) H K OCOOEHHOCTAM MecTa ee obuTanusl
(moHHBIE, TPUIOHHBIE, MeJgarHyeckue (QOpPMBI) ONpENeIua0 pa3BHTHe 3Ha-
YHTEILHOI0 PasHo06pasysd CTPOeHHA MYCKY/AaTypbl H CKeJeTa HCeAIOCTHOIO
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KaK, Hampumep, y Polyodon spatula (Tmmmennpeiix, 1963), mporpaxuus
Y2JIOCTHONO amnapara yTpauyuBaceTCs.

DyHKUHOHANBHEIH aHAIH3 BHCIEPATBHONO almapara COBPEMEHHBIX KOC-
THCTBIX DPBIO MPHBEJA HaC K SaKJIIUYEHHIO O CYLIECTBOBAHHH 3HAYHTENbHOIO
€ro CXOICTBa C BHCUEpAJbHBIM allllapaToM OCETPOBHIX. BMecTe c TeM maH-
HbI€ @HaJ/H34 TOBOPAT O TOM, YTO Y KOCTHCTBHIX Db BHCHIEPAJbHBIN anmapar
Oonee BBICOKO Oprann3oBaH. OCOGEHHO UETKO OTO BLIPAMEHO B CTPOCHHH
U (pyHKIHH YEJIOCTHOTO annapaTa H KaGepHOH KpPbIILKH.

Ycnoxuenne CTPOCHHS WYeNIOCTHOTO anfiapata 3akJouaeTcs Tperie
BCEr0 B TOM, YTO B €ro COCTAB BKJOYAETCA PAJ MOKPOBHBIX KOCTEil, pasBu-
BAIOUIHXCA Ha OCHOBE KAK YeJIOCTHOH, TaK H NpPEAUe]IOCTHBIX jayr. [Iporpec-
CHBHOC Da3BHTHE IIOCAGNHHX TPHBOAUT K OOPasoBAHUIO Y PALA KOCTHCTHIX
PBI0 TaK HAa3BIBAEMOTO MAKCHIISAPHOroO annapata. CyIeCTBeHHOE 3HAUCHHE
B (QOPMHPOBAHMU TPHCYLIIHX KOCTHCTBIM PHIOAM OCOBECHHOCTEH YeJIOCTHOTO
annapara HMeNIO TaKXKe CAHsHHe B eAHHbIH (DYHKUHOHAJBHBIH KOMILJIEKC
BEPXHEH YeJIOCTH ¢ TPOKCHMAJbHLIM OTACIOM YeJIOCTHOH ayrH. B cBsAsH ¢
pOCTpaIBHBIM PA3pPACTAHHEM BEPXHEH WeJi0CTH Y KOCTHUCTBIX pHIf BO3HHKA-
eT 0co0blit cnocob ee GuKcanuu K HeBpasinLHOMY depeny, Koropoiit A. H. Ce-
BepuoB {1928, 1939) oGosmauasa Kak KBaipaHTOPOHTAIBHBI THIT POTOBOTO
anmapara.

HepThl NPOrpeccHBHOI SBOMIOLHH Ka6epHOl KPBIIKH Y KOCTHCTLIX PBIG
ocseilensl B paborax M. M. BockoGoiiHukoBa # ero ydennkos. JKaGepHas
KPBIIKA KOCTHCTHIX pBIO qH((epeHuupyeTcs Ha ONEpPKYJASpHBIT W OpaH-
XHOCTENaNbHBII OTAS/bI, B KOTOPHIX DA3BHBAIOTCS CJIOXKHO YCTPOSHHBIA CKe-
JeT M CoOCTBEHHAss MYCKyJaaTypa. BosHHMKalOIlHe caMOCTOSITETbHLIE IBH-
KeHHsl  KabepHOW KpPHIIKM JTOTMOJHAIOT @ [IBHMKCHHA, OMNpefeadeMble
FHOMIHOH AYroii, M BeIyT K pa3BHTHIO cycTaBa mexiay operculum u hyo-
mandibulare.

ITporpeccueroe passuTie KAGEPHBIX AYT M HX MYCKYJATypbl BHIpAXKa-
CTCA B YNPOUGHHH COCQHHCHHS BEePXHHX KOHLOB KalepHbIX Iyr MEeXILy COo-
Ooit u ycaoxHernn audepeHUHANUH MYCcKyJIaTypbl. OQCcoBGCHHO YCA0MKHH-
JHCh cTPOeHHe H QYHKIUST MYCKY/IOB MSITOH KabepHoil myTH.

B passutuM XapaKTepHbIX /ISl KOCTHCTLIX PBIG OCOGEHHOCTE! CTPOEHHSI
BHCLiePAJBHOIO anfapaTa Bejyliee 3HadeHue TPHHAMJICIKHT TakiKe MPHCNO-
COOMTEbHON IBOIIONHH €ro (VYHKUKKA NHTAHASA. B MoJb3y 3TOro mpemnosao-
JKEHHST TOBOPHT OTMEUeHHBI yKe (akrT HauboJsee HAPKOH BbipaskKeHHOCTH
er0 TMPOrpecCHBHBIX H3IMCHCHHI B CTPOCHHH YeJIOCTHOro anmapara. Bmecre
C TeM, HMCHHO 3TH H3MEHEHHS ONpPeIeqsiioT O0COGEHHOCTH MexXaHHsMa JBH-
FKEeHHI CTEHOK BHCHEPAJLHOrO ammnapara B UeJoM.

Vicxonuole GopMBI KOCTHCTBIX pHIG npucnocabanBaiuch, N0-BHIHMOMY,
K XHU[HUYECTBY NPH HEKTOHHOM 00pasze KH3HHM, ¢ deM OblJIO CBSA34HO pas-
BHTHE TEPMHHANBLHONC pTA. YIJHHEHHE BepXHel ueJlocTH Kiepeid 3a cuer
paspacTadusi HeOHOro OTpoCcTKAa HeOHO-KBAZpaTHOrO Xpsillla, a B MOCAeLYIo-
1eM — ¥ PasBHBABIUMXCSA HA €r0 OCHOBE KOCTefl NMPHBETO K Pa3BHTHIO ee
COUMCHEHHA ¢ TpenopOHTadpHOll 00JacTLI0 HEBPaJLHOTO uepena (KBal-
pautopOuTanbHoe couseHenue, no Cesepuosy, 1939). Jocrurasuieecs Ta-
KHM ©00pasoM ynpouyeHue GHKCALHH BeDPXHEH UENIOCTH K HEBPAJABHOMY
Yepeny BeJO BMECTe ¢ TéM K HCUE3HOBEHMI0 BO3MOMHOCTH NPOTPAKIMHH Ue-
JIOCTHOrO anmapara. Taxolf Gojee MpoUHBI YeMOCTHON ammapar CTAaHOBHJ-
€Sl NPHCUOCOGJEHHBIM K MNOLUTYWHOMY CXBATBIBAHHMIO KpymHOIl xoloiuu. B
3TOM HOBOM YENIOCTHOM AamnapaTe BCe KE COXpaHs/Iach YHACASLOBAHHAA
OT NMPENKOB 3aBHCHMOCTL JABHXKCHHI BEDXHEl YeJIOCTH OT THOMaHIMOy.ad-
pe ¥ (UKCALMs ee CYCTABHOrO KOHUA K YIUHON 06JacTH MCKJIUHTEIbHO
[ipH MOMOLIH BEepXHero u4JenHKa THOMAHON Ayrn. BosHuKaBlLaf B CBHA3H C
VTpamod NPOTPakuMH OZHOOODA3HOCTL JABMXKEHHII BCPXHUX OTIEIOB UCJHIO-
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CTHOH ¥ TMOMAHON AYT, a TaKie HeoOXOAMMOCTh YNPOUEeHHs (PUKCALMH 3a1-
Hero KOHLla BepXHell ue/lOCTH MpHBeaHu K Gojee TECHOMY HX COCIMHEHHIO I,
HaKOHel, K CJAHSHHIO B eJMHBIH (YHKIHOHA/bHBI KOMILJIEKC, Ha3BAHHLIII
M. M. Bocko6oitHUKOBBIM (1932) ruonafaTHHHBIM annapaToM.

BepxHuil KOHCTPHUKTOD UEAIOCTHOH AYrH COXPaHseT yV KOCTHMCTBIX pblO
npHoBpeTeHHYID ellle POLOHAYANLHBIMH (POpMaMH KOCTHBIX pbLI0 bhyHKLHIO
pAaCHIHPUTENS DPOTO-2KA0EPHOH MOJOCTH H 0DYCJ/IOBJEHHOE 3ITHUM TepeMelle-
HHE €ro OKOHUAHHA ¢ BepXHell yedpcTH Ha rHoManudyaspe. Ognako B
npouecce pPa3BHTHS OTMEUEeHHBIX BhBILUIe ocoOeHHOCTell Ye/ql0CTHOro annapa-
TA Yy KOCTMCTBIX pPHIG 3HauuTeabHble HM3MEHEeHHS I[peTepnea] H XapakTep
GYHKUHH YIOMAHYTOTO MycKyJa. ¥ o00muX ¢ oceTpooOpas3HbIMH IIPeLKOB
KOCTHCTHIX pbI6 OH pAa3sBHBaJ/CAg B OCHOBHOM KaK IMPOTPAKTOP YeACTHOrO
annapara. Orsenenue ruoMangnbyasape OblI0 Kak Obl noGoYHbIM ero meii-
creueM. IlpH pasBUTHHM BeTBH, AaBllell 0CeTPOOGDPA3HBIX, 3TOT MYCKYJ CO-
BeplUeHCTBORAJACA Kak mpotpakTop. Haobopor, B mipomecce pasBHTHA KOC-
THCTEIX pBIG Taxkasg ero (QYHKUMSA HCUe3asada, HO IIOCTENEHHO NpHobpeTalo
foJibliiee 3HAUEHHE ero AelCTBHE, HATIPaBJEHHOE HA OTBEJeHHe THOMAaHIH-
OyJsipe W cpacTaBllefics ¢ NOCAeIHAM BepxHeil ueaiocTH. HecMorpsa Ha co-
BEpPILEHCTBOBaHUe 0TBOAsLLel (yHkuny, 3HadeHue m. levator arcus palatini
B paboTe YeJIOCTHOrO ammnapara, a B CBA3H € 3THM M CTGIEHDL €ro PasBUTHI
Y KOCTHCTHIX Pbl6 HEMHOTO MeHblle, ueM TOMOJOrHYHONO eMmy m. protrac-
tor hyomandibularis y ocerpoofpasHblX. 3aTo y KOCTHCThLIX DB Jyulie
BLIDAXKEHO BbifleJleHHe U3 JopcabHoro KoHcTpuxropa m. dilatator operculi,
XOTH CTeMeHb ero 060COOJeHHOCTH H Pa3BHUTHS Y Pa3JUYHBIX BHAOB KOCTHC-
TBIX PbIG HEOJHHAKOBA.

PasBuBaBlIMecs: Y KOCTHCTBIX pbi0 JBHACGHHS BEPXHHX deJlOCcTeil B
CerMeHTa/bHOH IUIOCKOCTH SIBHJMCh, TO-BHAHMOMY, IPHUYMHOH TOrO, 4TO
weue3an ux cuMmdusuc. Bvecte ¢ TeM ¢ BO3HHKHOBEHHEM ONUCAHHBIM HYyTEM
MOMepeyHbIXx pAaCIMPEHHH ydacTKa pOTO-XKabepHOH TIOJOCTH, pPaclofioxKeH-
HOTO B TIpele]aX THONAJATHHHOLO annapara, Bo3pacTaja poJb YeliocTefl
B (pUKCAUMH CXBAayeHHOH MOOBIYM TPH CKUMAHUM POTO-KabepHoH mMo-
JOCTH. YBeJIMUHBABIIEECs OTBeJeHHe rHOMaHaubyaspe, a ¢ HAM W xabep-
HOH KPBIIKH OIpeneisyio 6Gojee CHIbHbIE pACLIMPeHHs OKOJI0XKabepHOil
nosoctd. [lo-BuauMOMy, Ha 3TOH OCHOBE BO3HHK/IO JOMNOJTHHTEJNBLHOE OTBe-
nenue kabepHoii KpullKM 3a cueT cokpawenns m. dilatator operculi, BbI-
3paBlllee pasBHTHe cycTaBa Mexay operculum u hyomandibulare. Takum
o6pa30M MPOUCXOAHAC XapaKTepHOe /sl KOCTHCTHIX Pbif COBEPIIEHCTBOBA-
HHE BCACBHIBAIOILETO JNEHCTBHS OKOJMOKaGepHOH TNO0J0CTH (BCACHIBAIOLLETD
Hacoca, o BockoGofinukory, 1932).

BosHuKaBlas y KOCTHCTHIX DB crlemudHKa [BHMKeHHI THOMaHAKOY-
Jspe NPUBOJIHJIA K TOTEPEe ero yuacTHs B BEPTHKAJBHBIX PACIIHPEHMIX PO-
TO-3kaGepHOil NMOJOCTH, ABJISIOLINXCA OCHOBHBIMH TIDH TpHEMe NHuH. PYHK-
ILHIO KOOPAMHALMM JBUXKEHHIT BCEX BHCUEpaJbHBIX Jyr MpHHMUMaeT Ha ceds
ruoua. TIpOHCXOAHT KpPaHHAA KOHLEHTPALMs TPHKPENJeHUsi K €ro AUCTalb-
HOMY KOHIy THIOGDaNXHa bHOH MYyOKYJaTypbl, UeM ONpeleseTcd yBeaHUe-
Hue GYHKIHOHAJILHOTO 3HAYCHHA Ye/IOCTHONO ¥ TFHOWIHOIO BEHTPaJbHLIX
KOHCTPHKTOPOB, JeHCTBYIOUHX HA THOMJ IIPH CXKUMAHHM NOJOCTEH. YKa-
3aHHbIE MBI He TOJbKO CTAHOBATCS O0Jee MOLIHBIMM, HO H 3HAYHTE/b-
HO fIepecTPanBaloTCs, YTO, B YACTHOCTH, BLIpayKaeTcd B HMHBEPCHH Hampap-
JEHHST BOJOKOH 0T NONEPEUYHOTO K NMPOJOJIBHOMY.

AjanTtauns K MHTAHHIO KpynHoii g00bidell BbI3Bada 'y KOCTHCTHIX pbid
pasBATHe MpPHCIOCOBIeHNili K ee TPOTANKUBAHHIO yepe3 POTO-xKabepHyIO MO-
JOCTL. ¥MEHbUIEHHE 3HAYEHHs YeJIOCTHOTO annapara B 3TOM OTHOIUEHHH,
CBSI3aHHOE C MOTepeld MM LNOCOOHOCTH K HPOJAOJbLHBIM CMELLeHHAM, f1pH-
BeJO K BO3PACTAHHIO POJH CTEHOK 3aJXHHX OTAEI0B pOTO-KabeprOil m0J0-
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CTH, YTO BBIPDA3HJIOCh B DA3BHTHH TAK HA3blBAeMBIX IJIOTOYHBIX 3yOHBIX ILI0-
manaok u aupdepenumanny o6CAYKHBAOILCH HX ABHIKEHHS MYCKYJAaTypbl.
Bosnukiune nos:xe upe3BblYaHHO LIMPOKHME AJaNTalHH KOCTHCTBIX pPbb6 K
DA3JHYHBIM YCJAOBHSAM OOHTAHHST M MHTAHUS ONPENeJsOT NOSIBAEHHE Y CO-
BpeMeHHbiX (opM pbib (PYyHKUHOHAJABHO H MOP(OJOTHUECKH OYEHb Pa3HOOB-
pasHplx syOHbIX naomajgok (Xpaunuaos, 1927, 1928; Tpu6, 1930, 1937;
Anppuswes, 1940, 1944, 1945; Epemeesa, 1950, u up.).

B 06pa3oBaHuH We/IOCTHOTO ammnapara KOCTHCTHIX Pbl0 CYyLIeCTBEHHOE
yuacTHe MPHHUMAIOT IPeJUe/IOCTHhle BiaeMeHThl. Mx passutue B cBH3H C
IIHIeBapHTebHON GyHKLMWell BHCUePaJbHOrO aNlapaTa He BLI3BIBAET COM-
HeHMH H XOpoWo ocBeleHo B Jurtepatype. He umes BozmomxHOCTH BoJee
MoJpOoOHO OCTAHOBHTBLCS Ha 3TOM BOMpPOCE, MBI OTMETHM TOJLKO, UTO HpPH-
crnocofJ/eHHe HEKOTOPhIX KOCTHCTBIX pPbIG K MHTAHHIO MEAKHMH MHUIEBHIMH
yaCTHHAMH, CBA3aHHOE € 34XBATHIBAHMEM MX MNYTeM BCACBIBAHHA, BeJeT K
MPOrpecCHBHOMY PasBUTHIO MpPefyYeNIOCTHbIX dieMenToB. OHM IpeobpasyioT-
CA B BBIABHXKHOH MaKCH/JISADHBIA ammapar, JOTMOMHSIOUIHI CHepelH 4eaI0CT-
HOIl anmapaT ¥ 3aMellalollHil BLIABHXKHOI veslocTHoll annapart. Ero paasu-
THe OBLTO BO3MOMKHBIM JHIIb MOTOMY, YTO BHCUEPaJbHbBI amnapar KOCTHC-
TbIX pBIO, HECMOTPsl Ha CHeUHAadHM3alidio, BCeraa COXPaHSI CMocOBOHOCTH K
BCACBIBAHHIO, TIDHOOPETEHHYIO HCXOAHLIMH AJS KOCTHCTBIX M OceTpoobpas-
HBIX pLI6 dopMaMH.

Iloapoas HTOTH H3IOXKEHHOMY O TIOJOBHOH KUIIKE NePBHYHOBOMHBIX
II03BOHOYHbBIX, MOXKHO 0CO60 OTMETHTh Clefyiollee:

1. T'o10BHOM KHMIUKe BCCX NEPBHUHOBOLHLIX MO3BOHOUHLIX IPUCYLIH ABC
OCHOBHbIE B3dHMOCBSI3aHHble (DYHKUUH — MHTAHUE W JABIXaHUE.

2. DBOMIOUUA TOJOBHOH KHIIKH JIeTeDMUHUPOBAHA UHTeHCUQHUKaLHe
000HX ee OCHOBHBIX OTIPAaBJEHHIl, OJHAKO BeIyllee MecTO B ee TIpOrpec-
CHBHBIX MOP(O-GYHKIIHOHANBHBIX MPe0OPA3OBAHNUAX MPHHALICKUT AKTHBH-
3aUHH THTAHUS.

3. B pasBuTHH TOMOBHOH KHIIKH PAaCCMOTPEHHBIX (QOPM CYLLECTBOBA/N
CJAeLYIOUIHe OCHOBHDbIE 3TANbl, HOCHALLHE Xapakrep apoMop(o30B:

a) npuoOperenue maccuBHoro BcaceiBanusi. OHO onpejenasiercs passH-
THEM BHUCLEDATBHON MYCKYJAATyDhl, CHRKUMAOUEH M0JOCTh TIOJOBHON KHII-
ku. Pacwupsiercs oHa macckBHO 6Jarofaps 3MaCTHUHOCTH Hepacu/JIeHeHHBIX
BHCLEpPAJbHEIX Jyr; ©) mnpuoOpeTeHHe aKTHBHOrO BcacbiBaHus. IloJjoctb
pacuiupsiercss 6Jgarofaps AefiCTBHIO COMATHUECKHMX MbLILII, (PUKCHPYIOMHX-
cfl Ha BHUCUEpaJbHBIX Ayrax. BucuepasbHble AyTH pacu/eHSIOTCH, YTO BeIEeT
K Pa3BUTHIO HOBOTO crnocofa TPAaHCMOPTHPOBKH IMHINH Uepe3 TCOJOBHYIO
KHIIKY; B) NpuobpeTeHye CMOCOOHOCTH CXBaTLIBATH NHILY BCJACACTBHE Ipe-
00pa30BaHua TpeThell BHCLepaJbHON JYyrH B YeJIOCTH; T) COBepLIeHCTBO-
BaHHE XBaTarteJbHON ((pYyHKUMM uvedmocTeli Oaaroiapa NpPecbpPa30BAHHIO
UETBEPTOH BHCUEpPaJbHOIl AYTH B THOHAHYIO, YCHJAMBAIOLLYIO JBHMKeHUd uye-
JIIOCTHOTO annapaTta; ) COBEpLISHCTBOBAHUE BCACLIBAMOLLEH (YyHKIHM BHC-
LepalbHoOr0 anmapaTa M pasBUTHe obLIeil '0KoJa0XkaldepHoil nojoctd. B oc-
HOBe NpeoBpa30BAHUI JICKUT [IPeBpalleHHe N0PCaJbHOr0 YEJIOCTHOTO KOH-
CTPHKTOpPA B pAaCUIMPHTe]b BHCLEpaJbHONO allapaTa M BO3HHKHOBEHHE Y
THOHIHOH IYyrH BTOPHYHOI UETHLIPEXUWICHHOCTH; €) pPasBHTHE XBaTaTe/JbLHOI
(GYHKIEH UEJIOCTHOTO amlNapaTa Ha OCHOBE BBHICOKOIl BcachlBalomleil crnocos-
HOCTH BHUCUEpaJbHONO anmnapata. BozHukamoomuii BHCLepaJbHBIli annapar
obyanaer DOMbIIOH MPHCIOCOBAAEMOCTLIO K Pa3JIMUHLIM YCJAOBHIM MUTAHHA
H ABIXaHWs, UTO OMNpeNeJsieT CyLIeCTBOBAHHE KOCTHCTHIX pbIO B pPa3Hoob-
pasHeHInMX YCAOBHSX BHelIHell cpeasl M MHoroot6pasue ux (Hopm.

4. ¥V Bcex COBDP@GMEHHBEIX TMepPBHYHOBOAHBIX UEJIIOCTHOPOTHIX BHCIEDAJb-
HBIE JyTH CBA3AHBI B €IHHYI0 (YHKUMOHAJBHYIO CHCTeMY — BHCLEPaJbHblil
anmapar. Ctporas B3aHMO3aBHCHMOCTb ABHKEHHS BCEX BHCIEpaNbHBIX IYT
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onpenenserT OJHOBDPEMEHHOCTb IBHXKEHHS CTCHOK BHCIEPAJILHOTO anmnapara
HA BCEM HX NpoTskeHHHU. Poro-kabepHas mosocTbh QYHKUMOHAJIBLHO €AHHA.
Her ocHoBaHWil pasjuyaTb B Hell DOTOBOH, XabepHbI, IVIOTOUHBIA W Ap.
OTHEJbI.
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EFFECT OF NUTRITION FUNCTION
ON THE CEPHALIC INTESTINE FORMATION IN VERTEBRATES

I. Primary Water Vertebrates
G. A. Gimmelreikh

(The Ukrainian Agricultural Academy)
Summary

In phylogenesis of {hie cephalic intestine in primary water vertebrates some turn-
ing points took place which can be characterized as aromorphoses: a) obtaining active
compression as a result of the development of visceral musculature; b) obtaining active
extension owing to the contact of somatic muscles with visceral arches; ¢) transforma-
tion of the third visceral arch into the mandibles; d) transformation of the forth visceral
arch into the hyoid one; e) transformation of the dorsal constrictor of the mandibular arch
into a dilator of visceral apparatus and connected with this the presence of secondary
four joints of the hyoid arch; f) the development of snapping mandibles on the basis of
a specialized sucking visceral apparatus.

An evolution of the cephalic intestine is determined by intensification of its bolh
main functions: nutrition and respiration, but the activization of nuirition which appears
as a result of adaptability to the varying environmental conditions is of main impor-
tance in the progressive morphofunctional transformations of the cephalic intestine.





