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T’MCTOTEHE3 COEAUHUTEJbHOTKAHHDBIX CTPYKTYP CEPALUA
CBUHbU NOMAIIHEW B NPOLUECCE AHTEHATAJIBHOTO
PA3BUTUA

Coo6menne 1l

I. T. lNaBaos
(Uucturyr peematuama AMH CCCP)

PaspuTHe COeIHHATENbHOTKAHHON CTPOMbBI M CHCTEMBl KPOBOCHAOXKEHH$
#HoKapaa onucaHo B paborax bennera (Bennet, 1936), K. Il. Ps6osa
(1954), H. I1l. Canosckoinn (1958), b. H. Kuocosckoro u B. A. EpmakoBoii
(1966),” B. K. Koxa "u JI. M. Hemomusmux (1967), B. K. Koxa (1968),
I'. T. IlaBnoBa u I'. B. Opnosckoir (1968), I'. I'. [laBnoBa (1968, 1969,
[973)* u np. OgHakoO CHCTEMATHUECKOTO ONHCAHHUS THCTOTeHe3a COeNHMHHTEb-
HOTKAHHBIX CTPYKTYp CepAlla U aHajJu3a Npollecca HX Pa3BHTHA B 3aBHCH-
MOCTH OT IIPOHCXOXKIeHHst HeT. BMecTe ¢ TeM H3yueHHe THCTOTeHe3a COeLHHU-
TeJIbHOTKAHHBIX CTPYKTYp cepAua, B T. 4. ' CTPYKTYpP 3NMHMHOKaPIAHaJbHOTO
NPOUCXOXKAEHHSs, MO3BOJSET NOHATb HEKOTOPhle (PUJOreHeTHYECKHEe H OHTO-
reHeTHYeCKHe 3aKOHOMEPHOCTH OpraHOreHe3a cepAlla, HalpuMep 3aKOHOMeEp-
HOCTH TPEX3TAaNlHOro CTAHOBJEHHS CHCTEMbl KpOBOCHAOXeHHsl cepalla, a TakK-
}e HeKOTopble opraHocneynpuyeckue oCOOGeHHOCTH COEIHHHUTENbHOTKAHHBIX
CTPYKTYp MHoKapaa. Eile 6osblilee 3HaueHHe 3TH BONPOCH NpHOOpeTaloT npu
H3YUEeHHH XapaKTepa TATOJIOTHYECKHX H3IMeHeHHH COeIHHHTEJbHOTKAaHHBIX

CTPYKTYp cepAia.

PesayabTathl uccaenoBaHuii **

PasdButne COCYNOB M CTPOMBL MHOKapJAaa. THNHYHBIX Ka-
IUAJAAPOB B MHOKAapJe TpexHeldeJbHbIX 3MOPHOHOB CBHHbH HeT. KpoBsiHble
3JIeMEHTbl — silepHble 3PUTPOLUTHl NPeACTaBJeHbl B BUAe CKOMJEHUA MeXAy
MHOOGJaCTHUECKUMH CTPYKTYPaMH U He OTJeJiIeHbl OT HUX KaKOH-1u60 OTueT-
JAHBON KJETOUHOH BbICTHAKOH (puc. 1, I). ITo-Buaumomy, 3TH CTPYKTYpHl SiB-
AAI0TC MOPQOJOTHYECKUM BbIpaXKeHHeM CaMOro NepBOTO 3Tama Kpo-
BOCHabOXeHHHd 95MOpDHOHAaNbHOTO Cepalla, KOraa KpoBb, CO-
JepxKauias saepHble GOpMbl IPUTPOLUTOB, UUPKYJAUDYeT MeXAy Muobaacra-
MH, @ COCYIHCTO€® pYCJO0 He Au(p¢epeHUHpOBaHO. B TO Ke BpeMsi BO MHOrHX
y4acTKax MHOKapJa HMeKTCs YIJIOLULeHHble BbITAHYTbIE KJETKH C TEeMHbIMH
OBaJbHBIMH SApaMH, HENOCPEIACTBEHHO MNpuJeramiue K MHob6JacTaM H Bbl-
CTUJIAIOLHe Y3KHe LleJeBHIHble IOJ0CTH, KOTOPble 3anoJHeHbl (POpMEeHHbIMU
3neMeHTaMu KpoBH (puc. 1,2). Takue CTpyKTypbl pasBHBaIollerocs «cepiaia
OTPAXkalT BTOPOHN 3Tan pa3BUTHUA KPOBOCHAOXeHHUST MHO-
Kapaa, korga mMuob6Jactel 00ecrneynBalOTCS KPOBbIO uepe3 CHCTEMY CBOeOO-
Pa3HbBIX COCYIAHCTHIX PyCel—CHHYCOHU 0B * Kierkn, BHCTHIAIOIHE
CHHYCOMZbI, MOXKHO CYUTaTb 3MOPUOHAJbHAIM 3HIOTEJHEM.

* CnHcox aMTepaTyphl NpHBeldeH B cooOlleHHH I, ony6iuKoBaHHOM B «BecTHuKe 300J10-
tuu» Ne 2 3a 1973 r.
** MarepHan H MeTOAHKAa HCCJIeJOBaHHH ONHCaHbl B coobuwenun I.
*** CuHyconan BrepBble onucan Munor (Minot, 1900), a B cepaue 3MOpHOHOB CBHHbH
X ReTasibHO H3yuua Benmer (1936).
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Haunnas ¢ 4eTBepTON-NATOH HeleNH aHTEHATAaJbHOTO PAa3BUTHS B MHO-
KapJe HaUHHAIOT BbIAEJNATHCH KaNHAJISAPbl C Y3KUM IIPOCBETOM, CTEHKH KOTO-
pbiX 00pa3oBaHbl TJIOTHO NPHJETalOIUMHU APYr K APYIY 3HAOTENHAJbHBIMH

1 .
Puc. 1. Cepaue 2§-He11e.nbnoro (16 mm) >MOpHOHA CBHHBH JAOMANIHEH:

| — nakyHnl 3MOpPHOHAaJbLHOrO MHOKaphaa (TKaHeBble L1eJqH); 2 — CHHYCOHABLI 3MOpHO-
HAaJLHOro MHOKapjaa (reMaToOKCHJHH-303uH, X400).

KneTkaMd. Koe-rae B MHOKaple HMeIOTCH THAXKH KJIE€TOK TOTO Ke THna, dhop-
MUDPYIOUIHE KaNHUAJASIpHble TIOYKH. B nurTonnasme sHxoTeNHs KanuaasipoB o0-
HapyXeHBl TJINKOTeH H MUPOHUHOMHUIBHBIN MaTepHaJ.

Bosee yeTkO pa3BUTH KAaNUJAJSAPH KOPOHAPHOHU CHCTeE-
M B y NATHHELEJbHBIX 3MOPDHOHOB CBHHbHU, rjle KanuAJASPbl MOCTENEHHO 3a-
MEHSIIOT COCYAHUCTble pycaa THna cuHycouaoB. Oco6eHHO HHTEHCUBHO 00pas3sy-
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IOTCS KaNMJIspbl B NOA3MMKAPANAJbHON 30He MHOKApAa, U3 KOTOPOH KaluJi-
JsipHble TIOYKH BPACTalOT B TOJILY MHOKaphAa. KieTKn 3HAOTeNus pacTyLIuX
KanuaisposB 00aanaimoT cn1abo BHIPAXKEHHOH y-MeTaxpoMa3ueH, YTO OT/IHYaeT
HX OT COeIUHHTEJbHOTKAHHBIX KJETOK 3HIOKAapAHaJbHOTO HPOUCXOMXKIEHHS.

K xoHuy 1recTo#l HelesH Pa3BUTHS MbILI€YHble KJIETKH NPHOOPETalT TH-
NUYHBIA O CepLeyHOH MBIIIILI MJEKONHTAIOLIUX Xapakrep. MblieyHble
BOJIOKHA HMEIOT TOHKYIO, HO YETKYIO NIONePeYHYyI0 ucuepueHHOCTb. B MuoKapae

Puc. 2. Koponaphnule cocyab 3MOpHOHAJBbHOrO MHOKapAa cepiua 9-Helefb-
Horo (124 mm) sMOpuoHA cBHHbM JoMalHeH (a3okapMuH, X280).

NPOUCXOIHT ONpe/le/ieHHOe YNOPsiioYeH e MbIlIeUHbIX NYYKOB H COeAUHHUTE/Ib-
HOTK@HHBIX NIPOCJOEK MeX1y HHUMH, IPH 3TOM pPa3BUBAIOTCA BHYTPUKAPIAHA/b-
Hble KOPOHapHble COCYAH BCeX KaaubpoB (puc. 2).

B mMuokapae BocbMHHeAeNbHbIX 3MOPHOHOB OOHAaPyKeHbl CETH HHTEHCHB-
HO PaCcTYUIUX KanWJAJASPOB H cocylanl 6osee kKpynHoro kanubpa (apTepHoJibl
H BeHYJIbl, apTepuHu U BeHbl). COCyabl CONMPOBOXKAAIOT COeXNHUTENbHOTKAHHbIE
BOJIOKHA KOJIJIal€HOBOI'O THMA.

Muokapa neBsATHHeleJbHbIX 3MOPHOHOB OOHJBbHO BAaCKYJSAPU3HPOBAH, H
B HeM IO HamnpaBJIEHHIO MbILIEYHHIX BOJIOKOH YETKO Pas3jHyaioTCAd TPH CJOs:
HapYXHBIH, CpeHHA M BHYTpeHHHH. POpMUpOBaHHE COETUHHUTEIbHOTKAHHOTO
JIOXKa COCYIOB SIBJAETCA XapaKTepHOH 0COOEHHOCTBIO 3TOTO NePUoa pa3BUTHS
cepiauna 3MOpuoHa. ¥ TpHHaJAlLlaTHHeNeJbHbIX 3MODHOHOB NpPOAOJIXKaKOT op-
MHUPOBaTbCA CTEHKH COCYAOB, COCYAUCTOe JoxKe. KpoMe TOro, B 3TO Bpems
NPOUCXOAUT OObelHHEHHe apTepPHH U BE€H B COCYIHUCTbie MYYKH.

Ha koHeuHBbIX 3Tanmax mepmoja aHTeHaTaJbHOro passutusa (ot 13-i no
16-1 Hexenn) B MHOKapJe YETKO BBIAEASIOTCH TPH CJA0S MblLIE€YHBIX BOJIOKOH,
XOpOLIO pa3BHThIE CeTH MeJKHX KaNHJAJAAPOB, NPOHU3LIBAIOIIHX BCKO TOJIULY
MHOKapJa, a TaKXe MHOXKeCTBO 60Jiee KPYNHBIX COCYHOB THIIA apTepPUH H BeH
pa3Horo Kaau6pa. Cocyabpl MHoKapia o6pa3yloT Ny4YKH, BOKPYT KOTOPbIX yxkKe
chOpMHPOBAHBI COCYAHCThIE JIOXKA. |

[lo HamuM HaOn0aeHHAM, B NOASNMHKAPAMAJIbHON 30HE MHOKapAa HauH-
HaeT GOpPMHPOBaTbCA aprupoHJIbHBIH KapKac, BOJOKHA KOTOPOro € €aMoro
HayaJla pa3BHTHS ceplila pPacHOJIOXKeHbl CpelH pacTtymiux MuobJsacroB. Ha



T'uctoeene3 coeOuUHUTENbHOTKAHROLX CTPYKTYP cepdya ceurbu domawnel 41

pPaHHUX CTaJHsIX Pa3BUTHA 31€Cb BLIAEJSIOTCS TOHKHE aprupodHJbHBIE BO-
JIOKHA, KOTOpHIe, ONJeTasi MUHOGIACThl, B ‘HAallpaBJeHHH K IOJOCTIM XKeJayA04-
KOB CTAHOBATCA TOJIe. THHKTOPDHAJbHbIE CBOHCTBA 3TUX BOJIOKOH CBHJIETE/b-
CTBYIOT 00 MX PEeTHKYJHHOBOH Ipupoie (aprupoduabHOCTb BOJIOKOH NMPH HM-
nperHanuy no Pyry n lIuk-no3utuBHOE OKpaliuBaHue nNpu npoBenenny Iuk-
peakLuu).

‘BosiokHa KOM/IareHOBOro TUIla BO3HHKAIOT B pPe3yJsibTaTe aKTHBHOTO pas-
BUTHA (puOpoOJsacTOB MO XONy pacTyllMX cocynoB. Buauane o6pasyiorcs

Puc. 3. Prixnas coeiuHHTeNbHasi TKAHb H COCYIbl 3nHKapaa o6JacTH cepaeu-
HOH TaJIHH, NMPOHHKAWOUIHe B OCHOBaHHe CTROPYATOro KJjanaHa cepaua 16-
HelenbHOro (246 mm).3MOGpHOHA CBHHbH AOMallHel:

a — 3nHKapj o06JacTH cepAeqyHOR TajHH; 6 — OCHOBaHHe KJamaHa, 8 — KPOBEHOCHbIe
cocyanl (oxpacka no BaH-T'n3on, X70).

peKoJJ1areHoBble BOJIOKHA (YepHble NPH UMIperHauun no Pyry U mMeraxpo-
MaTHYeCKHe NPH OKpacKe TOJYHAHHOBBLIM CHHHM), KOTODble NOCTENEHHO TIpe-
BpauaioTcs B 60/ee TOJCTble 3peJible KOJJareHoBbie BOJIOKHA (TeMHO-KOPHY-
HeBbi€ C JJHJIOBLIM OTTEHKOM NPHU UMnperdauuu no dyry).

PaszBurue sanukapnaa. Y TpexHelelbHblX 3MODHOHOB 3NHKapA
npeacrasaser cob6oil ueTko AU(PpPepeHUHpOBaHHYIO 0060J0YKY, OJI€BaIOILYIO
cepAue cHapyHu. OHa COCTOHT U3 OIHOr0 HENpepbIBHOTO CJOA KJIETOK Me30-
TeJusl, eAMHHYHbBIX PuOp06acTOB M BOJOKOH, OKpallUBaeMblX a3aHOM B CH-
HUH IBET H aprHpOPHUJIbHBIX NpH uMnpersauuyn no Pyry. ¥ am6pnoHoB B BO3-

1 1
pacre 3 Cies 4 —yHeleJb KIeTKH SMHKapAa OTYETIHBO IIuK-nonoXuTebHbI

H NHPOHHHO(PH/bHBI, KOJJareHoBble BOJIOKHA MMEIOT BHJI MYYKOB.

Y naruHeAesNbHbBIX 3MOPHOHOB XOPOILUO DPAa3BUThI ‘COCYABbl: KPYyIHbie B
o6JacTH cepleyHOH TaJHH (KOpOoHapHOH 60po3abl), MHOTNOYHCJEHHblE apTe-
PHOJB, BeHYJhl W KanWJJISPbl B 3MHUKAapAe H HeNoCpPeJCTBEHHO IIOJ HHM B
MHOKapue.

1
Y sM6puoHoB B Bo3pacTe 6—6 — HelleJb SMUKapA CTaHOBHTCH 3HauH-

TEJbHO TOJIIlE 32 CYET IIOABJIEHHSA prXJIOﬁ COelUHHTeJbHOH TKaHH TMOJ IO-
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BEDXHOCTHBIM CJIOEM KJIeTOK, KOTODble NpPHOOPETaloT XapaKTep THIHYHOIO
Me30TeHUs.

B npouecce nanbHeiiiero pa3sutus 3mMOproHa (8 Hellenb) CTpOeHHe ero
3MUKAapla NOJHOCTbIO COBINajfaeT ¢ TAKOBLIM pa3BHBAalouUleHcs cepo3HOH 000-
J04KH. [lon NOBEPXHOCTHBIM CJIOEM KJIETOK Me30TeJUSl HaXOJHTCS pbiXJasi BO-
JIOKHUCTAasl COeINHUTeJNbHAsl TKaHb, B HeH UMeloTCd KpynHble ¢ubpobaacTbl U
NMYYKH KOJIJIATEHOBBIX BOJIOKOH. DTH BOJIOKHA OKPAlIHWBAIOTCH B SAAPKO-CHHHH
iBeT, no BaH-I'H30H — B p0O30BBIN ¥ NpH UMnperdHauud no dyry — B TeMHO-
KOPHUYHEBBIH C JIHJIOBLIM OTTEHKOM. DTNUKapAHaiabHas 060/104Ka 0COOEHHO XO-
pollo pa3BuTa B 06JacTH cepAedyHON TaJuH, rie HaxXoAATCS KOpOHapHble apTe-
PHH U BeHbl. DTH COCYABl OKPYyXKeHbl POPMHUPYIOLIEHCA PLIXJOH COeIUHHUTEb-
HOH TKaHblo, 6oraTofl akTHBHBIMH B OOMeHHOM OTHOLIeHHH KJaeTkaMu. Ilo
HanpaBJIeHHIO K BepXYyIIKe Cepllla SNMHKAaPpJ HUCTOHUAETCS: 3TO yXKe OJHH CJOoH
Me30TeJHANbHbIX KJIETOK H TOHKHX NMYYKOBbLIX BOJIOKOH.

Y 16-HelesqbHBIX 3MODPHOHOB KJIETKH pBIXJOH COEIHHHTEJbHOH TKaHH,
OKpyXKalolllie KOPOHapHble COCYIbl, NPOHHKAIOT H3 ©0O0JAaCTH KOPOHAPHOH
60p0o3Abl B OCHOBaHHE CTBOPYATOrO KJjamaHa, rie nNpoucXoauT GopMHUpoBaHue
cocynoB (pHuc. 3).

Ha Bcex 3Tamax aHTeHaTaJbHOrO Pa3BHTHS 3NMHKApA COXPaHSeT B NMPHH-
IIUIe aHaJIOTHYHOE CTPOEHHE M SABJAETCA THIHYHOH CepO3HOH 060O0UKOH.

3akKJaYeHHe

CucreMa KpoBocHabxkeHHS cepauna 3MOPHOHOB CBHHbH AoMaulHed ¢op-
MHpyeTCs B TpH 3Tana: 1) KpoBb CBOGOAHO LIHPKYJHPYET B TKaHEBbLIX LHEJIAX
MeXJ1y MHOOJ/iacTaMH; 2) KPOBb LHPKYJHPYET 110 CUCTEME INPOBH3OPHBIX CO-
CYXHCTBIX pPycCeJ — CHHYCOHJAOB; 3) KPpOBb UHDKYJUPYET NO COCYyAaM AePHHHU-
THBHOH KOPOHApHOH CHCTEMHL.

KneTKH coeIHHUTENbHOTKAHHHIX CTPYKTYD CepAlla 3MHMHOKapAHaJbHOTO
IPOUCXOXKIEHUA B OTJHYHE OT TAKOBHIX SHIAOKapAHaJIbHOH 3aKJaJKH He CIo-
COOHBI K HHTEHCHBHOMY MYKOMIHOMY oOMeHy. Ilo cTeneHH HHTEHCHBHOCTH
MYKOHJAHOI0 OOMeHa MOXKHO CYAUTb O NPOUCXOXKIEHHHU COeUHUTEJbHOTKAH-
HbIX CTPYKTYP K3 TOH HJIM HHOH 3aKJaJKH ceprua.

[loctynnaa 13.X 1970 r.

HISTOGENESIS OF CONNECTIVE-TISSUE STRUCTURES
IN HEART OF SUS DOMESTICUS IN THE PROCESS
OF ANTENATAL DEVELOPMENT

Communication Il
G. G. Pavlov
(Institute of Rheumatism, Academy of Medical Sciences, USSR)

Summary

The development of the heart connective-tissue structures of epimyocardiac origin is
determined by development of the epicardiac coat systems of heart blood supply and con-
nective-tissue stroma of the myocardium. In the process of antenatal development three
methods are manifested for supplying blood to growing myoblasts: blood circulation by
tissue slits, sinusoid system and vessels of the definitive coronary system. These systems
gradually replace each other.
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