HAIIOHAJTBHA AKAJIEMIA HAVK VKPATHH
THCTHTYT 300JI0I'IT IM. LL MIMAJIbTAY3EHA

KOBAJIbOBA -
Ipana Muxaiirisaa

W' VIIK 591.4:599.4:575.8
| 4

3AKOHOMIPHOCTI MOP®O®YHKIIIOHAJILHOT OPTAHI3A I
PECIHIIPATOPHOI CHCTEMH KAKAHIB

(MAMMALIA, CHIROPTERA)
03.00.08 - 300noris

ABTOPE®EPAT

Jmcepranii ua 3100yTTsS HAYKOBOTO CTyIeHs
AoKTopa Giooriynnx HayK

Kuis — 2011



AHOTATIA

Kosannopa LM, 3axonomipnocti mopdodysxwionannuoi opranisauil
pecnipaTopiof cHeTemH kaxasis (Mammalia, Chiroptera), — Pykonuc.

Hsceprania Aa 3x00YTTH HAYKOBOTO CTYIEHA Hokropa OiONMOridHMX Hayk 3a
cneniansHicTo 03.00.08 — 300n0ria. Inemryr 300noril im. L1 HiManeraysena HAH
Yxpainu. Kuis, 2011.

Viepine HaBeIeHO TEOPETHWHE YIATAILHCHHA TA WOBE BHPIMEHHS HAYKOBOL
npolrieMn, ska NONAFAE Y BiIHa9eHHI 3MicTy i MeXanwisMy apamrauifHux nepeOynop
OpraHiB peCTipaTopHOT CHCTEME Kakasis y poueci oHTo- | (inoreHesy nix smuBoM
EKONOTITHEX (aKTopis (CHia THRIMHA, NAPLiANLHAN THCK KUCHIO) i eTOoNorTivHHuX
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ocobnMBocTeli  miel rpyns  ccapuie  (mepefyBamHd B AHTHOPTOCTATHUROMY
noAOMKeHHi, ocoGnusocTell noxomouil, crparerii xopmonoOypaHusg). Yuepine s
Haykosiil TiTepaTypi CHCTEMRO PO3TAHYTO BIUIHB ZHTHOPTOCTATHIHOTO HONOKEHEA
Ha KakaHiBk | OOKazaHO HHOTO pOMb Y BHHHKHEHHI BRKNUBHN EBOMICHUTHNX
LEPeTEOPEHb. 3aNPONOHOBAHO APIYMEHIOBAHE NOMOKEHHA UPO Te, IR0 JHTANBHI
LEPETHHKH PYKOKPWIHX 3 MOP(OBYHKIIORATEHOT TOUKH 30PY € CIPYKTYPaMH, aKi
GepyTe YacTh ¥ MeTaboniami TBAPHH Ha BCIiX CTAAAX OHTOICHE3Y i, MAOUH NpaMe
RINHOMIEHHA ZO MepepoO3NOALNY i AcHOHYBaHHA Kpoei, fepyTe Geznocepennio ygacTs
v peryaauif metabonisMy HHX TBapue. Ha ocHoBi BHkoHam#x Mopdonoriganx
AOCTIAXkEHD BHCYHYTO TINOTE3y Opo BHHHKHEHHS RITaARHO! RepeTHHKH Nif dac
eMOpIOHANEHOTO PO3BNTKY NpeakoBoi GopME PYKOKPMWIHX Uil BIVIHROM HEBHMHX
YMOB HABKONHMIHROIO cepenoemima. Ll rinoTesa BiapizHACTECH BIE BigoMux
TIPHHIAIIOBOI0 MOXUIMBICTIO i eKCHepuMeHTANEHOL Nepesipiy i craxomnts Gazy
BHKAAACHOTO B po0oTi HOBOPC CBOMKOUIMHONG CHEHApilo INS PYKOKPHAMX.
PesyneTaTH poboTH BiAKPHBAIOT: HOBHH HANpAMOK JOCHI/UKEHL ¥ Caiysi €BOBOIHL
PYRKOKPHITHX.

Kmogoni cnosa: pykokpiwnl, pecmiparopHa CHCTEMA, FTANHHI FEPeTHHKH,
mopdodyHkitionaneti  apanTandl, sopdoresel, NOKOMOLHA, IHTHOPTOCTATHMHE
TMOAOKEHHA, EBOIIOIA.

AHHOTALHA

Kopangsa H.M. Jaconomepnocrn mopdodymamonansyoii opranu3aums
PEeCTIMPATOPHOH CHCTEME! PYKOKPLLILIX (Mammaliz, Chiroptera). — Pyxonscs.

Jiuccepranmd Ha coHCKamie y4EHOHR cTelleHH AokTopa GHONOrHYeCKHX Hayk 10
cremuansaocti 03.00.08 — soonorms. Macturyr 3oonorun uM. M. Uivaneraysena
HAH VYkpanusi. Kues, 2011,

Buepsrie npuseseno teopermieckoe ofo0micEHe B HOBOS pelieHHe HAYMHOM
MPOOAEMEL, KOTOPast 3aKMOYASTCA B PACKPHITHH COHEPAKAHHS M MEXagu3Ma
ananTalHOHHBIX MEPECTPOCK OPTaHOB PECTIHPATOPHOH CHCTCMBI PYKOKPBLIBLIX B
npouecte OHTO- M (HIOreHe3a NOA BAMAHHEM JKONOTMHECKHX (akTopoB (cuna
TAKESCTH, NAPLUHANILHOS AABIEHAE KHCIOPOAA) H STONOTHYECKHX 0CoBeRHOCTER 310
IDYIB MASKOIMTAROMIMX (IPOAOIKHTENBROCTE REXOMACHHS B
AHTHOPTOCTATHYECKOM  HOMOMKEHHM, OCODSHHOCTH  [IOKOMOIMM,  CTPATEerHH
KOPMONOGBIBAHAA).

{Toxazano, wto coGCTREBHO-peCMMpPATOpHEIE Oprafel (AfrkMe) y JATYUHX
MeRAcH B HENOM COOTBETCTBYIOT (MaMMAlILHOMY» THNY cTpocHud. BMecte ¢ Tem
OHW MMEIOT HEKOTOpHIE MOPPONOrHYCCKHEe OCOOEHHOCTH, BHIPAXKAICIIHESA B
OTHOCHTEALHOM YBOMHYCHHH DECIHPATOpHOre oOsdMa Oprasa M OTASALHBIX
0cOGEHHOCTAX THCTOIOTHISCKOTO CTPOSHMA. Buepsoie [peneKeHa apryMeHTalus
TOTO, FTC JCTATCARHbE HEPEIIONKK PYKOKPHUILIX ¢ MopdodyHkuuonansaol 1o9kH
IPCHIHA, HMESR NIPAMOE OTHOMICHUE K NEPEPACHPEIE/ICHHIO ¥ ICTOHRPOBAHHIO KPOBH,
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NPHHHMAIOT HETOCPEACTEEHHOE YYACTHE B PEryAfuEd MeTaboau3Ma KHBOTHRIX.
Ilokazano, 9I0 reMOPecHHPATOPHAS CHCTEMA PYKOKPHITAIX cnioco0Ha K PEryNINLIHA
NOFAOMICHEA ~ KHCAOPOJAa 8  38BHCHMOCTH 0T 7Ope0BIBAHHR B PasHuIX
GUIHONOTHISCKIX  COCTORHMAX (rulcpHaiiud, akrMeAwli momdY W T.A) ¥ O
OPHERTALIMH TENA B JIPOCTPAHCTAE OTHOCHICABAD BEKTOpPA 3EMHOI TpaBuTauny. JT1a
peryAdius RKOCTHrAeTCH NyTEM HCpepaclpedesieHHs KPOBH H  HPHBOAMT X
OITHMATISHOH NOCTABKE KUCIOpONA K PasHbIM OpraHaM H CHCTeMam opranok. Taxim
o0pa3oM, BHEPBEIE B HAYYHOH JIMTCPATVPE CHCTEMHC PacCMOTPEHC BIMAHAES
KHTHOPTOCTATHYECKOTC Nonoxkets (AHOIT) Ba pykorphnsix i MIOKA3aHa €ro POfh B
BO3HMKHOBEHIA BRKHEIX IBQMIOLHORHLIX fpeolbpazosamil.

MopthodyHKEROHARBHbIE HCCHGHIOBAHNS PECHNPATOPHO-MOTOPHBIX CTPYRTYD
¢ nocnmemyomen  ofpaboTKOE  pe3YALTATOR MCOTOHOM KRAcTepHOrc  AHAMHIA
TOIBOMKITH  PasfciuTh MCCACNOBAHNBIX OPCICTARHTANCH DPYyKOKPBUIBIK. Ha TpH
TPYINIbL, OTTHEAOITHECS CTPOCHHEM i CTeNEHBId ROABHAHOCTH [PYIHOH KIETKH H
HO3BOHORHOrD ¢roa0a {(BeICOKAA, CPeluss M HM3Kasd monBmaROCTE). Mocneporante
ACTYHHX MBIHCH KpafHuX rpynn (¢ Hu7xoll H BEICOKOH CTCOCHEBIO MOARWRHOCTH) G
y9€TOM HX OKGMOTOpPHEIX  apawranmid, cCrpatermii  wopmomoDnidasna
APOAOTAHMTENEHOCTR haxokgennn B AHOI nozponmno npocneZMTs CTAHOBIEHHE
STHX CTPYKTYP B OHTO- ¥ QIUIOreHese, BEISBHTE 32KOHOMEPHOCTH HX (DOPMIPOBAHHS,

Ycranoshens! | QOpPMHpDYIOIOHECH = B ymOpHOTeHeIe KHBOTHBIX
AHaTOMOTOTOTpadMYEcKHE  COOTHOWERAHS MeXTy opMol  IpyIHol  KieTKH,
CTPOCHHEM TETKHX M BeTBICHHEM OpORXHANBHOTO JA€pPeBa  RON  RAHAMHEM
aluoTnaeckux GaKTOpoR, B 48CTHOCTH, J1aKTOPA IeMHOMR TPABHTALMA, Y MUBOTHBIX,
TpygHasd KMCTKA KOTOPHX OKAT2 B KOPCOBEWTPANBHOM HANPABICHHH, nOpH
dopMHpoBAEMY  OPOHXHANBHOTC JEPEEa CKOPOCTh YIUTHHCHHS MarsCTPambHhix
Gpouxop Goneine, 4eM CKOPOCTh BETBACHHA MENKMX OpOHXHATBHBIX BETOWCK, WTO
HPHBOAHT K o0pasoBaHulo NEFOYHRIX Monel. ¥ HBOTHBIX ¢ OKpYriol rpyanod
KReTKOH BeTRIeHHe OPONXMAnEHOTO JEpeBa NPOMCXOAHT PABHOMEPHO IO BCEM
HAlIpamIeHaM; (QOPMEPYIOTCA HEPEAYHOHENONEBBE NETKHE, BBIARNEHS CBAM
Mexay O0CODeHHACTIMM CTPORHIN BO3EYXONPOROAANMXY IHIXATETBHBIX OPTAHOB, C
OHHON CTOPOHBL ¥ THHOM M CHOCODOM MINYMEHHMS IXOROKAIMOHHBIX CHTHANOS, 3
TAoKe CTpaTeryel ypaxuposanis, ¢ Apyroi.

YcTagoRnedapie  OCODCHHOCTH CTPOCHRS M (yHKHHOHHPOB2HHA OpTaHOB
PECITHMPATOPHOI CHCTEMEE PYKOKPBLUBIX PACCMATPHBACMBIX MOPDOIKOMOIUICCRIEX
TPV YKA3hIBAOT HA CYIIECTROBAHHE XKECTKONH MPUBI3AHHOCTH PYKOKPBINLIX K TEM
M dEetM THOaM vhexmb, 410 HEODHXOIUMO YUHTHIRATE TPHM  HOPMHPOBANTK
TIPOrPAMM RO OXPAHE PYKOKPRIALIX,

TIpeanokeHa FROOTE3R O MEXAHMIMC BOSHMKROREHNA NCTATENLHOR TR PETIORKH
KAK JOHOTHATENBHON PECTTHPATOPHON CTPYKTYPRE B XOAR 2MOPHONANLHOTO PasBUTIN
opearopoll  dopMst  pykokpeuielx.  Tosspegwe  Aetateasholi  NepenoHKH
DpeACTABTACTCY  KBK  CRCHCTRHE  MOMCKY/UPHO-TEHETHUECKHX  TIRpEeCTpoek,
ofycnOBHBIINX HIMEHEHNE X042 MOP(Oreneld, B WACTHOCTH, TOPMOXEHHE aNoITrolad
MEBCHXMMHBIX KICTOK MEKNANBISROH J0HBE rPpyAHGH KOHSHAOCTH B ONPEAETEHHER
YCHOBHSEX Okpyxalolnedf cpefpl. Ha OcHOBe JjanHOf THROTE3R  UpenToAeH
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ANETEPARTUBHE 3BOIOUAORNEN COCHAPKEH U PYKOKPBUILIX. Pesynrtarsl paGoTst
OTKPRIBAIOT TIEPCTISKTHEHOEC HAGDABNCHHE HOCAeNoBanuil B OGNAacTH 3BOMMOLMH

PYKOKPBLIRIX.

Knwuesbie 10Ba: PYKOKPHUIEIC, PeCAHPATOPHAR CHCTEMA, JSTATENLHBIE
fEpencHKH, MOpQOGYHKURONATSHEE  ADAUTALMM, MOP(OTEHE3, JOKOMOMNMA,
SHTHOPTOCTATHYECKOE MTONOREHAE, IBOMOGHA.

ANNOTATION

Kovatyova LM. Conformity to natural laws of the morphoefunctonal
orgapization of the Bats® respiratory system (Mammalia, Chiroptera). —
Manuscript. '

Thesis submitted for a doctor’s degree in biological sciences, speciality 03.00.08
— zoology. L1. Shmalhausen Institute of Zoology NAS of Ukraine. Kyiv, 2011,

A theoretical generalization and a new solution of the scientific problem
consisting in revealing the content and the mechanism of adaptive modifications in
organs of the respiratory system of bats in the process of ontogeny and phylogeny
under the influence of the ecological factors (gravity, partial pressure of oxygen) and
the ethological features of this group of mammals (stay in an antiorthostatic position,
features of locomotion, policy of foraging) are produced for the first time.

The influence of the antiorthostatic position on bats is considered by system
approach and its role in originating important evolutionary transformations is shown
for the first time in the scientific literature. The well-reasoned proposition that the
flying membranes of bats from the morphofunctional point of view are
supplementary structures of gaseous exchange at ail stages of ontogenesis and,
bearing the direct relation to reallocating blood, participate directly in the regulation
of the animals’ metabolism is brought forward. -~

On the basis of the conducted morphological researches a new hypothesis
about originating a flying membrane in the course of the embryonic development of
the ancestor form of bats under influence of certain conditions of the environment is
advanced. This hypothesis differs from known ones by a possibility (at least
theoretically) to verify it experimentaily and forms the basis of the expounded in the
thesis alternative evolutionary scenario for bats. The results of the work open a recent
trend in researches in the field of bats’ evolution.

Key words: bats, the respiration system, flying merabranes, morphofunctional
adaptations, morphogenesis, locomotion, antiorthostatic position, evolution,



