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K BOITPOCY O MOP®OJIOTUHA CEPALA IITUIL U PASBBUTHUU B OHTOI'EHE3E U
PUJIOI'EHE3E

E.IO. CenneBa
OI'bOY BO «bpsiHcKkuii rocy1apcTBEHHbIM YHUBEpCUTET MMEeHU akajaemuka U. I'. [TetpoBckoro»

Cepatie SBISICTCS OJHUM M3 CaMbIX Ba)XKHBIX OPraHOB XHUBOTHBIX, YTO OOBSICHATCS €0 POJILIO B MPOIECCe
KpoBooOpaieHus. IMEHHO cep/iiie crmocoOCTBYET MEPEABHKCHHUIO KPOBH C MTUTATEILHBIMH BEIIECTBAMU 10
OpPraHHU3MY, YTO CIIOCOOCTBYET PETYJISAIIUN HOPMAJIbHOTO ()YHKIIHOHUPOBAHUS U POCTA OTACIBHBIX OPTaHOB U
OpraHm3Ma B IIeJIOM. B cTaTtbe mpeicTaBiieHbl Pe3ylbTaThl aHATUTUYECKOTO HCCICIOBAHUS COBPEMEHHBIX
HAyYHBIX TaHHBIX 00 OCOOEHHOCTSIX CTPOCHHS, OHTOTE€He3a 1 (PrutoreHe3a cep/ma MTHII.

Knwuesvie cnosa: cepoye, nmuyvi, Mopgonozus, 2UCmonocus, UHOUSUOYATbHOE PA3eumue, OHMO2EHe3,
Qunozenes.

Cepatiie — Mol MBIIIEYHBIA OpraH KOHYCOBUIHOW (hOPMBI, CITIOCOOCTBYIOIIUHN JIBHXKEHUIO
KpOBH II0 KPOBEHOCHBIM COCYy/JaM M BBINOJHSIOMMKA (QyHKIUIO Hacoca. Haxonurtes cepaue B
TPYAHON TMOJIOCTH M 3aIIMIIEHO OKOJOocepaeyHou cymkoil. Ceplie NMTUI] HAXOAUTCS HECKOJIbKO
npaBee, 4eM Yy OOJIBIIMHCTBA MJICKONUTAIOMINX JKMBOTHBIX. YacTHYHO OHO TPHUKPHIBACTCS
BO3/1yXOHOCHBIMH MelKamu [ 1].

Bo BHemnHem cTpoeHuu cepjiia pa3inyaroT BEpXYILKY U OCHOBaHUE. Bepxyllka HanpaBiieHa
KIepeau, KHU3y U BieBO. 3 ocHOBaHUs cep/iia BBIXOJAT aopTa U JIETOUHBIM CTBOJI, B OCHOBAaHUE
cep/lia BXOST M0JIble BEHbI (BEPXHSSA U HYKHSASA) U JIETOYHbIE BEHBI [2].

Cepale nOTUIl COCTOMT M3 YEThIpeX Kamep (IBa Npeacepauss U JABa JKEIyJ0uKa).
ApTepuanbHas M BEHO3Has 4YacTH JKEIYyJAOYKa pas3/esieHbl IMOJIHONW MNEeperopojKod, MO3TOMY
apTepualbHas U BEHO3Hast KPOBb pa3JIeNsAIOTCs HE TOJIBKO B MPEACEpausiX, HO U B kenynoukax [3].
OT mpaBoro eynouka IO JEro4HON apTepuu BEHO3Has KPOBb MOCTYMAeT B JIETKUE, OTKYyJa IO
JIETOYHOU BE€HE OKMCIIMBIIIASACSA KPOBb IOCTYIAET B JeBoe npenacepaue [1].

Ha mnoBepxHocTH cepana paszauyaroTcs JABe OOpO3AKU: MONepeyHas M MpOoAOJbHasl.
[TonepeuHast HaXOAUTCSA Ha I'paHUIE MEXIY HpPEACepAusMHU M kenynoukamu. [IpomonbHas — Ha
IpaHuLe MEXIY Kelyaoukamu [4].

B mpaBoe npezacepane HeCyT KpOBb JIBE IEpeHNE U OJ(HA 3a/1HsAA M0JIble BeHbl. OHU UMEIOT
MEepenoHYaTble KJamaHbl, OCHOBHAas (YHKIUS KOTOPHIX 3aKI0YaeTcs B TPEAOTBPAIICHUU
o0paTHOro TOKa KpOBH. B meperopoake Mexay HpeAcepAusMU ecTh OBajibHas BmaguHa. OHa
oOpa3zyeTcs TocJie 3apacTaHusl OBAJILHOTO OKHA, UMEIOIIETocs B cepAte aMOpuoHa [1].

B neBoe mpencepanie oTKpbIBaeTcs oOliee OTBEpPCTUE ABYX JIETOUYHBIX BeH. Brepeau Hero
€CTh CBOEOOpa3Has 3acliOHKa, MPEMATCTBYIONIast oOpaTHOMY TOKY KpoBHu [3]. IIpaBsiii xemymodex
uMeroT (opMy TpexrpaHHoW nupamuabl. OTBepcTHE, KOTOpPOE BEAET M3 IMPaBOrO JKENyJI0ouykKa B
JIETOYHYIO apTEPHUI0, 3aKPBIBAETCS TPEMs TIOTYITYHHBIMH KiTanaHamu [1].

JleBblil xKemyqoueK KOHHUECKOW (OpMBI MMEET TOJICTYIO CTeHKY. OTBepcTHe, Belnyllee U3
JIEBOTO TPEJICEPANS B JIEBBIM JKEITyJ0UEK, 3aKphIBACTCS JABYCTBOpUYATOM 3acioHkou [3]. OTBepcTHe,
BeyIlee U3 JIEBOTO MPEACepAHs B AOPTY, CHA0KEHO MOTYTYHHBIMH KilanaHamu [4].

Ceppatie cocTOUT U3 Tpex 0007I04YEK — SMUKAPI, MUOKAP/I U SHJIOKAPI.

Onukap]l — Hapy’KHasi cepo3Has 000JI04Ka, COCTOSINAs U3 TOHKOTO CJIOS COCTUHHUTEIbHOM
TKaHW ¥ BKIJIIOYAIONIAas KPYIHBIE KPOBEHOCHBIE COCYABI M KHPOBYIO TKaHb [1]. Mwuokapn
NpEeJCTaBIeH ABYMS BHJIAMH MBIIIEYHOW TKaHM — paboueil u mpoBoxasmeit [4]. Duuokapn
Mpe/ICTaBIsieT cO00M TOHKYIO 00O0JIOUKY M3 SHIOTEIHAIbHBIX KJIETOK, KOTOpPbIE PACIIONIOKEHbI Ha
COEMHUTEIILHOTKAHHOM CJIO€ € 3JITACTUYECKHMMHU BOJIOKHAMH U TJ1aJKOMBIIIEYHBIMU KIIETKaMH [5].

HepBHo-MblllIeuHass cucTema, MPOBOAsAIIAs BO30YXKIEHHE K ceplily, 0o0ecreyuBaeT ero
puUTMUYHYIO padoty [1].
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®opma cepana OTHIl oTanvaercs. s ee onpeaeneHuss 0OBIYHO MCHOJIB3YIOT CepleUHbIN
MHJIEKC — OTHOIIEHNE IIUPUHBI ceplla K ero JnHe, yMHoxkeHHoe Ha 100%. [Ipu unnexce no 65%
— KoHycoBHAHAaA (opma, 65-75% — smunconnnas, 6omnee 75% — maposuanasa. Tak, Hanpumep, y
yailku cepAeuHbld MHIEKC B mpeaenax 52-56%, ciaemnoBarenbHO, cep/ie KOHYCOBHAHOE. Y YTOK
unpaexc 69-72%, 3Hauut, cepue UIMICOBUIHOE [3].

C.H. Ilocrosmko, H.H. Kpuxnussii, E.B. 3aiinesa (2012) 3anumanuch u3ydyeHuem
MakpoIiokazaTene cepana OpoinepoB kpocca «CmeHa-7». MMu OBUIO yCTaHOBJIEHO, 4YTO
MaKcHMaJbHas CKOPOCTh pocTa cepina HaOmonamack ¢ 20 mo 25 cyTku, IpOJOJBHBIA pa3Mep
cep/ia yBeaudwics B 2 pasza ¢ 5 o 36 cyTku, MonepeuHbpii pa3mep — B 2,6 pasza, ooxBat — 2, 2 pasa
[9, 10, 11].

VY nrun ocoOblii KamaHHBIA anmapar. B mpaBoil MOJOBMHE cepilla €CTh MBIIICYHAs
CKJIaJIKa, KOTOpas BBINOJHAET (YHKIMM KianaHa. HeT cyXoKuibHBIX CTpyH. B neBoil mosioBuHe
cepllla y YTOK M YalKH KJalaH TPEXCTBOPYAThIM, a y KYpHILbl JBYXCTBOPUYAThIM. Y KypHI] CHIBHO
Pa3BUTHI TPEOCIIKOBBIE MBIIIIBI BHYTPU MPEACEPAHii, UTO CBI3aHO C OTCYTCTBUEM YILIEK Ha CepALle
[1].

Cepnue ntun Moxer aenars 200-300 ynapoB B MUHYTY Yy B3pocibix ocobeit u 400-500 y
MOJIOJHsIKA. HacToTa CepAeyHbIX COKpPALICHUN 3aBUCUT OT BUAOBOW IPUHAJUIEKHOCTH U BO3pACTa
NTHUIBL, PYHKIIMOHATBHOTO COCTOSIHHSI MBIIII CEpALIa, a TAaK)Ke TeMIIepaTypbl OKPYXKArOIIel Cpeibl
[3].

Jlst paboThI ceplia XxapakTepHo ABe ¢a3bl — CUCTOJBI U AUACTOINbL. B ¢a3e auactonbl KpoBb
MOCTYyMaeT W3 TpeAcepauss B Kemyaoukd. B (dasze cucTONBI KpOBb IMOCTYMAaeT W3 IPAaBOTO
KEIy104Ka B JISTOYHBIN CTBOJI, a U3 JIEBOTO JKeIyI0uKa — B aopTy [1].

Ceppale kak oprad BIEpBbIE MOSBISIIOTCS Y MOJUIFOCKOB U 4JIE€HUCTOHOTUX. OHO MMEET BUJ
MyJBCUPYIOLIETO OpraHa, KOTOPHI HAampaBisieT KPOBb B IMPOCTPAHCTBO MEXKIY BHYTPEHHUMHU
OpraHaMmi. Y KoJIbYaThIX YepBel KPOBEHOCHAsl CUCTEMA 3aMKHYTasl C OJIHOKaMEPHBIM cepLeM [4].

VY NO3BOHOYHBIX XMBOTHBIX IPOMCXOAMT COBEPLICHCTBOBAHWE KPOBEHOCHOW CHCTEMBI U
cepana. Cepane o0pa3oBajioch M3 3aqHEN 4YacTU OpPIOIIHONW aoOpThl M TOMEMNIAeTCs B 0COOOM
CEPO3HOM MEIIIKE — OKOJIOCEPAEUHON CyMKeE [2].

VY pbIO cepalle COCTOUT U3 ABYX KaMep — Ipeacepaus U xkenyaouka. OT KemyIouka OTXOJUT
oco0as apTepusi, Hecyllasi KpoBb K jkabpam, IJie MPOUCXOAUT ee 00oraIeHue Kucaopoaom [4].

VY 3eMHOBOJIHBIX CEpJIlle OPraHW30BaHO CIIOKHEE, YeM Yy PbI0. DTO CBA3aHO C HA3EeMHBIM
obpa3zom >xu3Hu ampubuid. Mx cepaue TpexkamepHoe — JABa NPEACEpPAUs M OJUH Kelyqouyek. Y
0E3HOrMX M XBOCTAThIX aM(PUOUil meperopojka MexIy NpecepausiMU HEIOJIHAsA, a Y XBOCTaThIX —
nosHast. [TosBnsieTcs neroyHslit Kpyr KpOBOOOpaIIEeHus!.

Cepaue nTui, B OTIMYHE OT CEpAlla MPECMBIKAIOLIUXCS, COCTOUT M3 YEThIPEX Kamep.
Manelii Kpyr KpoBOOOpalIeHHMs MOJHOCThIO OTAEIeH OT O0oibmoro. OT >KelylIouKoB cepAala
OTXOJAT JIBa cocynaa [2].

VY nTun B mpaBOM aTpUOBEHTPUKYISIPHOM OTBEPCTHM NEPENOHYATHIM KilalaH MCUYE3aeT, a
MYCKYJBHBIM KJIalaH SBJISETCS €IMHCTBEHHBIM 3aMbIKATENbHBIM, TaK KaK pa3BUBAETCS TOpaszio
cribHee. BEHO3HBIN CHHYC MTOJIHOCTBIO PEAYLIUPOBAH M BEHBI OTKPBIBAIOTCS B IPABOE IIPEJICEPIUE.
[TpoucxoauT pa3aeneHue He TOJBKO MPEICePAril, HO U KEITyA0UKOB. TakuM 00pa3om, MPOUCXOIUT
IIOJIHOE pa3JeJIEHNE BEHO3HOIO U apTEpUAIbHOTO TOKOB KpOBH [1].

CuuTaercs, YyTO KMMEHHO Y NTHUI] BIEPBBIC MOSBISIIOTCS YUIKWA Mpeacepauid, (QyHKIUS
KOTOPBIX B HACTOsIEe BpeMs 10 CHUX MOp HEJOCTAaTOYHO M3Yy4eHa. YIIKH MPEICTaBISIOT COOOM
pe3epBHBIE TTOJIOCTH cepana [5].

[Tpecmblikatonecs, NTUIBI W MIIEKOIUTAIOIME B AMOpPHOreHe3e HMMEIOT B 3a4aTOYHOM
COCTOSIHMM LLIECTh Map >ka0epHbIX apTepuit, u3 KoTopbix 3ateM I, I u V mapel penynupytores. 13 111
napel (GOpMHUpYIOTCS COHHBbIe aprepuu, u3 IV mapel oOpasytorcs ayru aoptel. Jlaizee oHa
pa3BUBaeTCA MO-pa3HOMY. Y penTWiIni (YHKIMOHUPYIOT JIB€ YTW, Yy NTHI] OCTAETCS TOJIBKO
npaBasi, a y MJICKOMUTAIOIUX TOJIBKO JieBas Aayra. VI mapa »xaOepHbIX aprepuil mpeodpasyercs: B
JIETOYHYIO apTepuio [6].
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B opHuTONnOrnm u3yyeHnue KOJIMYECTBEHHBIX TOKa3aTeNell B OHTOreHe3€e CTaja0 MHTEHCUBHO
pa3BUBaeTCsa TOJBKO B nepBoi nonoBuHe XX Beka. [Io cTeneHu pa3BUTHSA NTEHUOB KO BPEMEHH
BBUIYIUICHUS BBIIEJSIOT JIBE€ OCHOBHBIE 3KOJOT0-(hM3MOJOTHYECKHE TPYMNIbl — BBIBOJKOBBIE H
MITEHLIOBHIE, a TAK)KE JIBE MPOMEKYTOUHBIE — ITOJIYBBIBOAKOBBIE U MOJTYITEHIIOBBIE [7].

ITo nanubiM A.C. Pomumiiea, A.U. EpmonaeBa nu A.I'. Aancumona (2014) macca cepama y
TOJIBKO YTO BBUTYITHBIIUXCS IBIIUISAT TOpa3o OOJIbIIE, YeM Y Tpada U Toiay0si CH30T0. DTO CBS3AHO C
HEO0OXOIMMOCTBIO IBUTATENIbHON aKTUBHOCTH IBIIUIAT Cpa3y MOcCIie BbUTYILICHUS.

CreneHp pa3BUTHS CEPJACHYHO-COCYAUCTOM CUCTEMBI U CEpAla, B YAaCTHOCTH, 3aBUCHUT OT
MHTEHCUBHOCTH MBIIICUHON JesATeNbHOCTH opraHu3Ma [2]. OTHOCHTENbHBIE pa3Mephl cepiua u
MHTEHCUBHOCTh €ro paboThl HAaXOJATCS B MPSMOM 3aBHUCHUMOCTH OT JIBUraTelIbHON aKTHUBHOCTHU
’KUBOTHOTO ¥ YPOBHS OOMEHa BEIIeCTB [5], ¥ B 00paTHO# — OT pa3MepoB Teja KUBOTHOTO [8].

VY pa3nuyHBIX TOPOJ U KPOCCOB JOMAIIHUX ITHUI[ MTOKA3aTeIH pOCTa Cepllia B OHTOTEHE3e
cymectBeHHO paznuyarorcs [9]. Tak y kyp mopoasl «Xaiicekc bpayn» macca U OTHOCUTENIbHBIC
MOKAa3aTeIu POCTa Cep/lia 3aBUCIT OT BO3pacTa W yCIOBHH coiepaHus nTuill. HauBeicmuid Temn
pocrta Macchel cepaia Habmogancs Ha 65-70 cyrku xxu3an nturl [10]. Cepaie nbImuisT-0poitiepos
Kpocca «Cmena-7» Haumbosee HHTEHCUBHO pacTeT ¢ 5 mo 10-e cytku [11]. YV xyp moposst «bemnbiii
JIETTOPH» HauOOJbIINE UHJEKCHl Pa3BUTUS cepAlla HaOJIIOJAlOTCS B aBrYCTE, TO €CTh 3aBHUCST OT
Bpemenu rona [12]. bpoiinepst kpocca «Hubbard-F15» xapakrepusyroTcst pocToM OTHOCHUTENBHOM
Macchl cepana 10 12 cyTok, manee HaOIIOaeTcsi MOCTOSHHOE CHIbKeHue 3Toro mokasarens (JI.B.
3umoBuHa, E.I'. flkoBnesa, H.A. Mycuenko, 2011)
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ON THE QUESTION OF THE MORPHOLOGY OF THE HEART OF BIRDS AND
DEVELOPMENT IN ONTOGENY AND PHYLOGENY

E.Yu. Sedneva
Bryansk State University named after Academician I. G. Petrovsky

The heart is one of the most important organs of animals, due to its role in the circulatory process. It is the
heart that promotes the movement of blood with nutrients through the body, which helps regulate the normal
functioning and growth of individual organs and the body as a whole. The article presents the results of an
analytical study of modern scientific data on the features of the structure, ontogenesis and phylogenesis of
the heart of birds.

Keywords: heart, birds, morphology, histology, individual development, ontogenesis, phylogeny.
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