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BJIUSIHUE CUJIbI TATOTEHUSA HA AJAIITAILUIO
®OPMbI 1 ®YHKIIUU T'PYJTHOM KJIETKHA
PYKOKPBIJIBIX (CHIROPTERA)

BBenenue

MHorue uccnenoBaTead OTMEYald OCOOCHHOCTU CTPOEHHUSI OCEBOTO CKENeTa py-
KOKPBUIBIX, B YACTHOCTH , TPYJHOM KJIETKH M €€ aieMeHTOB [12, 3], 3axirodarommecs B
dbopMe TpyIHOI KIIETKH, CTPOSHHH OTACIBHBIX €€ IEMEHTOB M B XapaKTepe UX coue-
HCHHSI.

Pykokpbuibie, B OTIMYUE OT APYTUX MIIEKOMUTAIOIINX , UCTIONB3YIOT B KauecTBE
OCHOBHOT'O CpEJICTBA IMEPEABMKCHHS aKTUBHBIN moneT. Kakum o0pa3oM u B CHITy KaKHX
IOPUYMH 3TUM >KMBOTHBIM YZAJOCh MPEOJOJNETh T'PAaBUTALIMIO U MOIHATHCS B BO3MYX, —
BOTIPOCHI, HA KOTOpPBIE TOKa HeT orBeTa. OgHaKko ycraHoBieHo [1, 6, 11], 4ro cuna Ts-
TOTEHHsI OKa3bIBaeT PAa3lIWYHOE BIMSHHUE HA OPraHW3M Ja)Ke€ B 3aBUCUMOCTH OT TONO-
JKEHHUS1 €r0 OTHOCHUTENIBHO 3EMHOI NTOBEPXHOCTU, TaK YTO CTPOSHUE OpraHu3Ma Ollpejie-
JsIeTCsl, HapsAIy C €ro SKOJOruel, U BEKTOpoM rpaButaiuu [4]. I'paBuranusi, Takum o00-
pa3oM, BBICTyNHJIa KaK MOIIHBINA (popMooOpazoBaTenbHbIN (hakTop [4].

Hacrosiiiiasi pabota sIBIsSIeTCSl MOMBITKOW MPEJCTABUTh BIMSHUE TPABUTAIMH Ha
(dopMHpOBaHKE pPa3IUYUil OMOPHO-ABUIATEIBHBIX CTPYKTYP B OTpsiic PYKOKPBUIBIX Ha
npumepe Rhinolophidae u Vespertilionidae.

Pe3yabraThl

I'pymHast keTka pyKOKPBUIBIX, COCTOSIIAS W3 OOJBINOrO YHCiIa aHATOMHYECKHX
AIIEMEHTOB, pacCMaTpHUBalach KaK TMOJABMKHAS KOHCTpYKIMs. AHanu3 muddepeHnna-
IIUM aHATOMHYECKUX CTPYKTYp M CIIOCOOOB MX COSAMHEHHS IO3BOJISICT BBECTH I'pajia-
IIUIO CTETICHW IOJBIKHOCTU TPYIHOW KJIIETKH, BKIFOYAOIIYIO BBICOKYIO, CPEIHIOI U
HU3KYIO [9]. MccnenoBaHHbIE cEMEMCTBA MOKHO pa3/iesiuTh Ha 3 TPYIIbI: IepBas mpe-
CTaBIISIET CeMEICTBa ¢ BBICOKOM MOABMKHOCTBIO TpyaHOM kieTku (Emballonuridae, Mo-
lossidae, Vespertilionidae); Bropass — co cpenneit (Rhinopomatidae, Megadermatidae,
Nycteridae, Pteropidae); a Tpetbst — ¢ Huskoi (Rhinolophidae, Hipposideridae).

JInist BEISICHEHUS TPUYHMH TOYYEHHOTO PaclpeeNieHns] pyKOKPBUIBIX, ObLTH OTO-
OpaHBbI MPEICTaBUTENN JIBYX KpalHUX TPYMIl, & UMEHHO: TJIaJIKOHOChIC JIETyYHe MBI
(Vespertilionidae) u moakoBoHockle Jietyune Mbiim (Rhinolophidae). Ouu BeicTynmm
B KaUeCTBE MOJICIBHBIX OOBEKTOB TSI IPOBEICHUSI KOMIUIEKCHOTO aHajm3a Mopgoio-
TUYECKUX CTPYKTYpP, UMCIOIMX HEMOCPEACTBEHHYIO (Tomorpadudeckyro u (hyHKIHO-
HaJIbHYIO) CBS3b C TPYJHOM KJIETKOM, BO B3aUMOCBSI3H CO CTpaTerueil KopMoaoObIBaHus,
0COOCHHOCTEH JIOKOMOIIMH , CTIOCOO0B OOHAPY>KSHHUS TIHUIIM | TIP.

HccnenoBanre MBI BEHTPOTOPAKAIBHOIO KOMIUIEKCa (MBIIIBI TPYAHOW W
OproIHOM CTeHOK, nuadparma) [2] mokaszalio, 9To y MPEACTABUTEIICH TOIKOBOHOCKHIX
JeTy4YnXx Mblneid He g depeHIMpoBaHO OOIBIIMMHCTBO MBI TPYIHON KIIETKH, B OT-
JUYME OT IVIAJKOHOCHIX . MexXpeOepHbIe MBIIIIIbI Y TIOJAKOBOHOCOB , B OTJIMYHE OT IJIaj-
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KOHOCBIX, ICTOHYEHHBIE U IIPEJCTABIECHbI B BUJE TOHKUX CYXOKWJIBHO-MBIIIEUHBIX BO-
JIOKOH. Y TOJKOBOHOCOB HAaOJIIOAeTCsl YKOPOUEHUE U PAaCHIMPEHHUE MPSMOUN MBIIIIIBI
JKUBOTA, YCUJICHHE MBIIICUYHOM YaCTH MOMEPEeYHON OPIOIIHOM MBIIIIbI U HuadparMel. Y
[JIaIKOH OCBIX JIETYYHX MBIILIEH CyXOKUIbHBIE BOJIOKHA OPIOIIHBIX MBI U AradparMbl
KOJIMYECTBEHHO MPEBATMPYIOT HAJl MBIILIEYHBIMH.

Ob6cy:xxnenue

OCOOEHHOCTH aHATOMUYECKOI'O CTPOCHHA paCCMATPHBACMBIX OPIraHOB Yy IIpCACTa-
BUTEJICH ABYX CEMEICTB PYKOKPBUIbIX MOTI'YT OBITb OOBSICHCHBI JIUIIb C IIPUBJICYCHUCM
OKOJIOTHYCCKHUX , IOBCACHYCCKUX U a0MOTHYECKUX (1)aKTOpOB.

dopma rpyAHON KIIETKH TOJKOBOHOCOB , MONEPEYHOE CEYCHHE KOTOPOM mpuoIu-
JKaeTcsl K Kpyry, C y4eTOM ad3pOoAMHAMHUECKUX TPeOOBaHMIA, MOBBILIAET YHEPro3aTPaThI
B II0JIETE HAa COXpPAHCHUWE pPAaBHOBECHs Tena. | JaJKOHOCHIE JIETy4HE MBIIM, TPyJHAs
KJIETKa KOTOPBIX CXKaTa JOP30BCHTPAIbHO, UCIBITBIBAIOT COOTBETCTBEHHO MEHBIIME
SHEPro3aTpaThl B IMOJETE. DTUMH pa3IWUYMsSIMU B CTPOCHUM TPYIHON KJIIETKH BIIOJIHE
OOBSICHSIFOTCS PA3JIMYUs B CTpAaTeruu (PypaskupoBaHUs PYKOKPBUIBIX.

W3BecTHO, YTO OOBIYHO MOAKOBOHOCHI TPATAT B TPU pa3a MEHBIIE BPEMEHU B Te-
YEeHHE CYTOK Ul aKTUBHOI'O (TO €CTh CBSI3aHHOI'O C NEPEIBHYKEHUEM ) KOPMJICHUs, He-
YK€ IIAJIKOHOChIE JeTyuue MblM. [Ipuyem, ncrnonp3yss B KauecTBE 30HIMPYIOLLETO
CUTHaJa JONIUIEPOBCKUM JIOKATOp, MOJKOBOHOC MOXET HAXOIUTHCS B 3acalie, HE pac-
XOMysl SHEPTUIO0 Ha TOUCKH J0O0bau. JKHBOTHBIC, TIOBENINBAsCh Ha KOTTSIX Ta30BBIX
KOHEYHOCTEH, MOT'yT «0003peBaTh)» HPOCTPAHCTBO BOKPYT ceOsl, JETKO BpAIIasiCh Ha
360 rpamycoB BOKPYT CBOCH OCH, YeMy B HEMAJIOW CTETICHH CIIOCOOCTBYET YHUKAIHHOE
CTPOEHHE Ta30BbIX KOHEUHOCTeH 3Tux >KuBOTHBIX [10, 3]. IIpu obGHapyxeHun noObYU
BKJIFOYaeTcs B pabOTy MMITYJIbCHBIN JIOKATOp ISl ONpEAEICHUs] pacCTOSIHUS 10 0OBEK-
Ta, TOCJI€ YEero >KMBOTHOE C OOJBIIONH TOYHOCTBIO MOIETAeT K >kepTBe. CXBATHB JOOBI-
4y, MOJKOBOHOC BO3BpAIA€TCsl HA MECTO WM, IPUCHKHUBASICh» HENAIEKO OT MECTa
nouMkH U noezpaet ee [7]. [IogkoBOHOCH! NPaKTUYECKHU HUCKIIIOYAIOT NEpeMEIeHHs 10
cyOcTpaTy Ha KOHEYHOCTSIX, B OTIMYME OT JIPYTUX PYKOKPBUIBIX, B YACTHOCTH ,, OT TJIajI-
KOHOCBIX.

I'mankoHOCHIe NeTyune MBIIHM, KaK U OOJBIIMHCTBO JPYTUX HACEKOMOSIHBIX Jie-
TY4YMX MBILIEH, 10Jroe BpeMs IPOBOJAT B MOJIETE, UCHONb3Ysl B Ka4eCTBE CpeicTBa 00-
Hapy’>KE€HHUsI JOObIMM TOJbKO HMMITYJIbCHBIA JIOKATOp, MHUTAsiChb Ha JIETy HACEKOMBIMU.
OHM 0TABIXAIOT, HEPEIKO HAXOISACh IPU 3TOM, B OTIMYUE OT IOJAKOBOHOCOB, B IOYTU
TOPU30HTAIBLHOM IIOJIOKEHUHU , ONUPAICh HA YETHIPE KOHEYHOCTU U BEHTPAIBHYIO I10-
BEPXHOCTh Tejla. AKTUBHO HCHOJNB3YIOT YETBEPOHOI'YIO JIOKOMOLIMIO KaK Uil Iepeme-
IICHUI B THE3/I0BbSX, TaK M ISl IOMMKH J00BIYM, NEPEMENIAsCh C 1IeJIbI0 TOMCKa T0-
CIIEIHEH IIO0 CTBOJIAM M BETKaM JEPEBbEB. TaKOMy NEPEMEILECHUIO HA YETHIPEX KOHEY-
HOCTSIX HE IPEISTCTBYET CTPOCHME IIOJBMKHOM T'PYJHOU KIETKH, UMEIOLIEH BEHTPO-
JIOp3allbHOE CKaThe. MBIl TPpyIHOH KJIETKH Xopomio Jud¢epeHIMpoBaHbl, a Ku-
BOTHBIE UCIIOB3YIOT KaK IPYAHOE, TaK M OPIOIIHOE JIbIXaHMUE .

PaznuuHble cnocoObl JIOKOMOIIMM HEJNb3sl pACCMATPUBATh JIMIIL ¢ MEXaHUYECKON
TOYKH 3pCHUA, IMOCKOJIBKY HM COOTBCTCTBYIOT OHNPCACIICHHBIC YPOBHU HOTpCGHCHI/IH
OHCPIrun M, CJICA0BATCIIbHO, 0COOEHHOCTH Pa3BUTHS MBIHMICYHBIX I'PYIIT U OTACIIOB CKEC-
nera. Takum 00pa3oM, pas3HbIe CIIOCOOBI JIOKOMOIIMH YKUBOTHBIX — 3TO Pa3HBIC CIIOCOOBI
NPEOIONICHUs] TPABUTAIIMOHHBIX cvil. [Ipy akTUBHOM 00pase KU3HHU Yy KUBOTHBIX MOIII-
HO Pa3BUT CKEJICT, YBEIIMYCHBI OYard KPOBETBOPESHMSI, 00beM cepama [4].

COI[Cp)KaHI/IC MHoOriIoOnHa B MBIIIIAX TaKXE CBUACTCIILCTBYCT O JABUT aTeIIbHOM
aKTUBHOCTH >KMBOTHOTO. Ecim IPUHATE, YTO I'PYAHBIC MBIIINEBI ABJIAIOTCSA OCHOBHBIMH
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JeTaTeNbHBIMU MBIIIIAaMH, TO (aKT COACPKaHMS B HUX BOJOKOH OKHMCIMTEIILHOTO THIIA
y TJIaJKOHOCHIX JIETYYHX MBIIIEH U NMPEeBaJIUpPOBAHUE BOJOKOH TJIMKOIUTHYECKOrO THUIIA
y MOJKOBOHOCOB [5] MOATBEPK/1a€T OTMEUEHHYIO BbIIIIE OOJIBIIYIO TPOAOHKUTEIBHOCTD
MOJIETA MEPBBIX 0 CPABHEHUIO CO BTOPBIMU.

BonpmHcTBO OHOIOrHYECKUX 3(1)(1)6KTOB I'paBUTAIMOHHOI'O IIOJIA ONPCACIIACTCS
HEC CTOJIBKO BCJ'IPI‘-IPIHOﬁ, CKOJIBKO OJHOHAIMPABJICHHOCTBIO CHII T'paBUTAlIUN [4], TaK 4TO
CYHICCTBCHHBIM SBJIACTCSA MPCBAIUPYIOMICC ITOJIOKCHHUE OpraHu3Ma B I'PaBUTAITMOHHOM
I10JIC.

VYuuteiBass OCOOCHHOCTH TPABUTAIIMOHHBIX YCIOBHM OOWTaHUSI TIOAKOBOHOCOB
(xorma Gosee 90 % BpemMeHH KH3HH KUBOTHOE HAaXOIWUTCS B MOJBEIICHHOM BHU3 IOJO-
BOM MOJIOKEHUH , MTOJIBEPrasiCh MOCTOSHHOMY OJHOHAIpPa BICHHOMY JCHCTBHUIO I'paBUTA-
1IMH ), CTAHOBUTCSI BO3MOKHBIM OOBSICHUTh CTAHOBJICHUE Y HUX TPYAHOM KJIETKH HU3KOM
HOABIYKHOCTH ¢ MasioguddepeH npoBaHHONM pecnUpaTopHOil MycKynaTypoil. K tomy
K€ MPAaKTUYECKU TIOJIHOE HCKITIOUEHHE YETBEPOHOTOM JIOKOMOLIMHU IO CyOCTpaTy B He-
MaJIOM CTENEHU CIIOCOOCTBO BAJIO CTAHOBJICHUIO ONKCAHHOTO MAaJIoaMOPTHU3ALIMOHHOTO
CTPOECHUSI OCEBOTO CKeJleTa M, COOTBETCTBEHHO , HU3KOU JuddepeHITHamy BeHTPOTOpa-
KaJIbHBIX MBIIII] Y TIOAKOBOHOCOB .

Kak npezcrapisiercsi, UMEHHO TOJ JICHCTBUEM CHIIBI TSDKECTH TPYyIHAs KIIETKa
MOJKOBOHOCOB, HCIBITHIBASI TOCTOSIHHOE JAaBICHHE BHYTPEHHHUX OpPraHoB (JIETKueE,
CepIIe, OpraHbl OPIOIIHOM MOJIOCTH ), IPHOOpeNia XapaKTepHYIO yarieoopasHyo Gopmy.
[Tpu BHCSTYEM TIOJIOKEHUH TeJIa PACIIUPEHUE JITKUX U, TAKHM 00pa3oM, BJIOX OCYIIECT-
BIISICTCS TIYTEM COKpAILCHHS, TJIABHBIM 00pa30M, OCHOBHOM JIbIXaTEIbHON MBIIIIBI —
mradparMbl, YTO CIIOCOOCTBYET OTTECHEHHIO BHYTPEHHUX OPraHOB OPIOIIHOM MOJOCTH
KayJaJdbHO W HAIOJIHCHHIO JITKMX BO3MYXOM. BBIIOX MPOUCXOMUT TACCHBHO, TPH T'pa-
BUTAIIMIOHHOM BO3BpAIl[CHUM BHYTPEHHUX OPraHOB B MEPBOHAYAIBHOE IMOJIOXKEHUE, CO-
MPOBOXK/ASICh JABIEHUEM MX Ha JIETKHE U BBIXOJIOM BO3IyXa M3 HHX.

B ommcanHoM MexaHu3Me JuadparMaibHOrO JbIXaHUS MOAKOBOHOCOB 3JE€MEHTHI
IPYAHOM KIIETKH, B YaCTHOCTU, peOpa OCTAIOTCSl MPAKTUYECKU HENOJBMIKHBIMH, COOT-
BETCTBEHHO U PECIUPATOPHBIE MBIIIIBI IPYAHON KIETKH HE NPUHUMAIOT yYacTUsl B aKTe
IbIXaHUs. PeHTreHosornyeckue McCieioBaHusl MPHU MOJEIUPOBAHUM JIBIXAHUSI PYKO-
KPBUIBIX [§] MOATBEPAKAAIOT CKa3aHHOE.

TlonoxxeHne Tena TIagKOHOCHIX JICTYy4YHnX MBIIICH SHAYUTCIIbHYO Y9aCTb BPCMCHU
HX JXU3HHU MCHSACTCSA OTHOCUTCJIBHO BCKTOpA I'paBUTALIUM U, TAKUM 06pa30M, JIeiicTBIe
CUJIbI TSOKECTH Ha OpraHyM3M B LCJIOM PAa3HOHAIIPABJICHHO , KaK X Ha OOJIBIIIMHCTBO MJIE-
KOIIMTArOIIUX .

BriBoabI

YunteiBass XapakTep KOpMOAOOBIBaHMS, MPEANOYHTacMble MecTa OOUTaHUs, JIO-
KOMOTOPHBIE TPUBBIYKU PACCMAaTPUBAEMbIX CEMEHCTB M BEKTOp T'paBUTALM, JCHCT-
BYIOILIMI HA HUX, MOYKHO IIPUMTHU K CJIEIYIOLIEMY BBIBOJY:

CTQHOBJICHWE HHM3KOW MOABM)XHOCTH TPYJHOTO OTJeNa MMO3BOHOYHUKA U TPYAHON
KJIETKH B IIEJIOM C €€ ciabo audpepeHIIMPOBAaHHON MYCKYJIaTypord Y TMOJKOBOHOCOB
MOTJIO TPOU30UTH JIMIIL MPH YCIOBUU HCIOJIB30BAHUS MalT0aMOPTU3AaLIMOHHOIO CIIOCO-
0a mepenBIKEHHs — MOJeTa, U NPU KpaliHe OrpaHMYEHHOM HCIIOb30BAaHHH YETBEPOHO-
TOro crnocoda JIOKOMOIH IO TBEPIOMY CyOCTpaTy IMpH MPEUMYIIECTBEHHO BEPTUKATb-
HOM TOJIOXKEHUH Teja >KMBOTHOT0, 00ECIEUHBAIOIIEM MTOCTOSIHHOE OJJHOHAINpPaBICHHOE
BO3/JICHCTBHE I'PAaBUTAI]MOHHOIO MOJISI 3€MJIM Ha OPraHU3M 3THX KHUBOTHBIX.
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Summary

Influence of gravity on adaptation of thorax form and function in bats (Chiro p-
tera). — Kovalyova I. M. — The author showed how gravity had influence on trans-
formations of thorax form and function in different bats groups, being one of determi n-
ing factors in adaptational reconstructions of organs of skeleton muscular system.
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