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to the apoptosis of cancer cells. Indole-3-carbinole influences on the prooxydative-antioxydative homeostasis,
angiogenic factors-vascular endothelial growth factor, interleukin-6, matrix metalloproteinase. It reduces reactive
oxygen species and increases the activity of gluthatione-S-transferase and superoxidedismutase as well as other
enzymes that control oxidative status of the cells. Indole-3-carbinol influences estrogen homeostasis. Estradiol is the
dominant and most effective estrogen in the human body. It is broken down into two metabolites: on the one hand
to the less potent and less toxic-2-hydroxyestrone and on the other to the potent and toxic metabolite-16-alpha-
hydroxyestrone. Indole-3-carbinol reduces conversion of estradiol into the dangerous 16-alpha-hydroxyestrone,
which is regarded as tumor promoted. Indole-3-carbinol acts as direct noncompetitive inhibitor of elastase
enzymatic activity: high elastase activity has been associated with late stage of breast cancer. Indole-3-carbinol
triggers an elastase-dependent antiproliferate response in thel0 AT-Her2 response of breast cancercell population
by promoting nucleostemin to interact with and sequester the murine double mutant 2 protein into the nucleolus.
It was shown the antiproliferative and anti-inflammatory properties of indole-3-carbinol. The anti-inflammatory
effect was proved in the experiments with lipopolysaccharide. In the processes indole-3-carbinol inhibits the NF-kB
activity as well as pro-inflammatory cytokines such as the TNF-alpha, IL-1-beta and IL-6. It was shown the effectivity
of indole-3-carbinol in the cancer of hepar, lungs, prostata, in the papillomatosis of uterus, vagina, respiratory tracts.
It was proved by experiments the possibility of indole-3-carbinol use in the ischemic shock, colitis. It was given the
experimental and clinical data that are the basis for indole-3-carbinol use for wide spectrum of diseases treatment.
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OCOB/IMBOCTI EMBPIOTEHE3Y CEPLLAl TA MOTO CTPYKTYP

BAH3 YKkpaiHu «ByKOBUHCbKUI gepKaBHUA MegUUHUA YHiBepcuTeT» (M. YepHiBui)

38’A30K ny6niKauii 3 nnaHOBMUMM HaAyKOBO-A0-
cnigHummn pobotamu. Pobota € pparmeHTOM naaHoBOI
KOMMJIEKCHOT HayKoBoi poboTn Kadeapu aHaTomii fito-
auHu im. M. T. TypkeBuua i Kadeapu aHaTomii, Tonorpa-
¢divyHOT aHaToMIT Ta onepaTUBHOI Xipyprii ByKoBMHCbKOTO
[EPrKAaBHOTO MeANYHOIO YHiBEPCUTETY «3aKOHOMIPHOC-
Ti NepuHaTanbHOI aHaTomii Ta embpioTonorpadii. Bu-
3Ha4YeHHA cTaTeBO-BiKoBMX ocobamBocTen 6ygoBu i To-
norpao-aHaTOMIYHUX B3aEMOBILHOLWEHb OpraHiB Ta
CTPYKTYp B OHTOreHesi ntoamnHn» (Ne 01100003078).

Bcryn. CepueBo-cyanHHa cuctema (CCC) — ue cykyn-
HiCTb opraHiB (cepLie) Ta aHAaTOMIYHUX yTBOPEHb (Kpo-
BOHOCHMX Ta NiMPATUYHUX CYAMH), AKi BepyTb NoYaTok
i3 04HOro CnifIbHOrO CYAMHHOTrO 3a4aTKa i 3abesneuy-
0Tb MOCTIMHY UMPKYNALIIO KPOBi Ta Nimdu B opraHax
M cuctemax. BuBueHHa aHaTomii CCC Bigirpae Hag-
Ba*K/IMBY POAb Yy NIArOTOBL NiKapA, OCKiINbKWM 3HAHHA
aHaToOMIi cepuAa, KPOBOHOCHMUX i NiMbATUYHUX CYAMH €
060B A3KOBUM HE N1LIE A1 NOBHOTO PO3yMiHHSA disio-
NIOTIYHUX NPOLLECIB, A 1 ANA CTBOPEHHA | BUKOHAHHA TUX
UM IHWKWX MEeTOAIB KOPEKLil y BUNagKy NopyweHHA ai-
AnbHocTi cuctemn [1,2,3,4].

Jlikap 3aranbHOi NPAKTUKM YacTo 3yCTPiYa€eTbCA i3
Pi3HOMAHITHUMW 3aXBOPHOBAaHHAMM, OAHAK KOXHe 3a-
XBOPIOBaHHSA TiICHO NoB A3aHe i3 pyHKUioHyBaHHAM CCC.
Came TOMmy, Ha NepLIMX eTanax CBOro HaBYaHHA, MOJO-
OO0MY fliKapto BapTo 36arHyTM yci acnekTu aHaToMmil Ta
embpioreHesy cepuAa Ta MOro CTPYKTYp, NPO AKi AeTanb-
HO BMKNAAEeHOo HUxKYe [5].

Cepue Ta cyamHu cknagatotb ocHoy CCC. BoHu ne-
peHoCcATb KpoB 1 NiMmdy KPOBOHOCHMMM Ta NimdaTny-
HUMU CyAMHAMU. 3a PaxyHOK TOrO, WO PiANHM NOCTIMHO
pyxatoTbcs, 3a6e3neuytoTbca GYHKLiT KPOBOTOKY i TpaH-
COpTYy PEYOBUH A0 KANITUH. OCTaHHI OTPMMYIOTb MO-
YKUBHI PEYOBUHW Y BUMNALI KUCHIO, FOPMOHIB, BITaMiHIB
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i MiHepaniB, 3 TKAHWH BUBI/IbHAIOTLCA BYINEKUCINMN ra3
Ta NpoayKT 0bmiHy. Cepue — Le nepLmii opraH, AKUMI
NPOTArOM PO3BUTKY eMOPiOHA NOPYLUYE ABOCTOPOHHIO
cumertpito. Le BigbyBaeTbea, Konm cepuesa TpybKa Bu-
TMHAETLCA BMepes i HampaBo, YTBOPIOKOYM TaK 3BaHy
d-netnio (npasy nemao) [6,7]. Mpu ubomy LMbynuHa
cepusd, 3 AKOI MOTIM YTBOPHOETLCA NPABUIA LUIYHOYOK,
3MiLLlYETbCA BMPaBO, a MEPBUHHUI LWAYHOUYOK (MalibyT-
Hil NiBUIA WINYHOYOK) CNPSAMOBYETbCS Haniso. MisHile
YTBOPEHE CepLe AeLlo NOBEepPTAETbCA, TaK WO MaNbyT-
Hil NpaBuli LW/YHOUYOK PO3TALLOBYETHCA Criepeay Big,
nisoro. Ha nepwomy micsui BHYTPilLHbOYTPOBOHOro po3-
BUTKY GOPMYETbCA cepueBa TPyOKa. BoHa cknafaeTbes
3 4YOTMPbLOX BiAAiINIB: NEPBUHHOIO Nepeacepas, NepBuH-
HOTO LWYHOYKA, UMOYIMHK cepus i apTepianbHOro CTOB-
bypa. KpoB BXOAMTb Yepes BEHO3HUI CUHYC B MepPBUHHE
nepeacepasn, a BUXOAUTb yepes apTepianbHUit cTOBOYp.
Ha 2-my micAui BHYTpPilLHbOYTPOBHOIO PO3BUTKY CepLe-
Ba TPyOKa NepeTBOPOETHCA B CEPLLE, AKE CKAALAETHCA 3
[BOX nepeacepb, ABOX LWYHOYKIB i 4BOX MaricTpanb-
HUX apTepin [8,9].

Mepexia, Big 4YOTMPbLOX BiAAiNiB A0 WecTn BigbdyBa-
€TbCA 33 PAXYHOK NOAiINY NPOKCMMAIbHOTO | ANCTANbHO-
ro Bigainis cepuesoi TpybKM: Nnepeacepan NOAINAETbCA
Ha npaBge i /liBe, B CBOIO Yepry, apTepiaibHUI CTOBOYp Ha
aopTy i nereHeBuit cToBbyp. Ha BiamiHy Big nepeacepab,
LUYHOYKKN YTBOPIOKOTbCA 3 Pi3HMX BiaAinis: nisuii — 3
NepBMHHOTO WAYHOYKA, @ NPaBUi — 3 LMBYAUHU cepus.
Konu cepueBa TpybKa BiaAXWMNAETbCA BMPaBO, YTBOPHO-
oYM NeTnto, uMbynmHa cepua i NepBUHHUI LWNYHOUYOK
npuasratoTb ogHe ao oaHoro [9,10,6,11]. OgHoyacHo 3
bopMyBaHHAM ABOX Mepeacepab aTPio-BEHTPUKYAAP-
HUWI KaHaN PO3AiNAETbCA eHA0KapAiabHUMK BaMKaMU
Ha TPUKyCNiganbHWUA i MiTpanbHUI oTBOpU. Crepluy,
BOHM 3’€QHYIOTbCA 3 NEPBUHHMUM LINYHOUKOM. [1nAa dop-
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MYyBaHHA ABOX NapanenbHUX HacociB HeobxiaHo, Wwob
KOXKEH LUNYHOYOK 3’€AHaBCA 3i CBOIM aTpio-BEHTPUKY-
NAPHUM KNaMaHOM 3 MPOKCMMANbHOIO KiHUA i 3 Bigno-
BiZHOIO MaricTpasbHO apTepPIElD —3 ANCTAZIbHOTO HOKY.
3’eHaHHA Nepeacepab 3 WAYHOYKaMM BifbOYyBa€ETLCSA 33
PaXyHOK NepemilLleHHA aTPio-BEHTPUKYAAPHOrO KaHany
BMPaBO, @ MiXLUJIYHOYKOBOI MeperopofKkn BAiBO, Npu
LbOMY MPaBUI WIYHOYOK 3 €AHYETLCA 3 MPaBMM Nnepes-
cepaam [12].

Ha aucrtanbHoMy KiHUi cepueBoi TpybKku BigbyBa-
I0TbCA Binbll CKNaAHI nepeTBopeHHA. [uctanbHa vac-
TUHA UMBYIMHM cepua pPOo3AinAeTbCcA Ha ABa M'A30BMUX
YTBOPEHHA — cybaopTanbHUI i NigfereHeBnin KoHycu.
OcCTaHHilM NOAOBXKYETLCA, @ NEPLMUMA CTaE KOPOTWUM i
B NOAA/IbLLIOMY PO3CMOKTYETLCA, B Mipy TOro AK aopTa
NoCyBa€ETbCA Ha3ag, i 3'€QHYETbCA 3 NIBUM LUNYHOYKOM
[13,14].

AKWOo cepueBa TpybKa NOBEpPTAETLCA He BMPaBoO, a
BniBo (1-nemna abo niBa netna), posTallyBaHHA LIY-
HOUYKIB B FpyAHil NOPOXKHUHI CTAE MPOTUNEKHUM: MOp-
¢$onoriyHO NpaBUi LWINYHOUOK BUABAAETLCA 3NiBa, a
MopdonoriyHo NiBUiA — cnpasa. Bci iHWI opraHn Takox
MOYTb PO3TalLlOBYBAaTUCA 3BOPOTHMM YMHOM BigHOC-
HO cariTanbHOI NJOWMHN — LUe CTaH Ha3MBaA€ETbCA Situs
inversus (3BOPOTHE po3TallyBaHHA BHYTPILLIHIX OpraHis).
BapTo Big3HauMTK, WO Npu situs inversus cepue manxe
3aBX/AM PO3BMBAETLCA HOPMaNbHO. Y TOM e Yac, AKLLO
|-neTna yTBOpHOETHCA NPU HOPMAIbHOMY PO3TallyBaHHI
iHWWX OpraHiB, MOXyTb PopmMyBaTUCA CepiMo3Hi Baau
cepud. He AnBHO, WO NOPYLUEHHA Ha TAKOMY PaHHbOMY
eTani po3BUTKy cepua BeAe A0 PO3MaL4iB i HA HAaCTYMHUX
TepMmiHax BariTHocTi. g yac yTBOpeHHs |-neTni, 3milLeH-
HA aTPio-BEHTPUKYNAPHOIO KaHaly YacTo NOPYLUYETHCA,
wo Bege A0 GOPMyBaHHA EAMHOrO NBOrO LUMYHOYKA.
AKLLO 3CyB aTpPiO-BEHTPUKYNAPHOrO KaHany BCe X BiA-
6yBa€eTbCA, TO NpaBe nepeacepan 3'€QHYETbCA 3 NiBUM
LWNYHOYKOM, a /liBe nepeacepaa — 3 NPaBuUM LUYHOY-
KOM, OCKiNbKM, Ha BigMIiHY Bif, LLAYHOUKIB, pO3TallyBaH-
HA nepeacepab 3a/MWAETLCA HeamiHeHum [15,16,17].
AKLLO NpY UbOMY LIYHOYKM HOPMAsIbHO 3’€AHYIOTHCA
3 MaricTpanbHUMK apTepismu (Tob6To nereHeBwid CToB-
6yp BMXOAMTb 3 MPABOrO LUYHOYKA, @ aopTa 3 NiBOro),
YTBOPHOETLCA i30/1bOBaHA iHBepCiA WAYHOUKIB. OgHaK,
yacriwe npw |-neTni maricTpasbHi cyauHu 3’ €eQHYIOTbCA
3 WAYHOYKaMW HenpaBWIbHO, TaK WO 3 NPaBOro LWay-
HOYKa BUXOAWTb aopTa, a 3 NiBOrO — JiereHeBUN CTOB-
6yp. B pe3ynbTaTi LbOro BUNMBAE, LLO NiBUI LIYHOYOK
BUABNAETLCA MiXK NPaBUM nepeacepaam i nereHeBum
CcTOBOYPOM, @ MPaBUi LIYHOYOK JIOKANi30BAHUI MiXK
niBum nepeacepaam i aoptoto. OCKiNbKKM MOCNiIJOBHICTb
KpoBoobiry npu AaHii Bagi He nopylleHa, BOHA Hasu-
BAETbCA KOPMUIOBAHO TPAHCMO3MLIED MaricTpasbHUX
apTepilt abo npocto |-TpaHcnosuuieto [18].

Mo Mmipi NOTOBLLEHHA CTIHKWM LIAYHOYKA Ha ii BHY-
TPiLWHIN NOBepXHi PO3BMBAETLCS CiTKA NepensieTeHnx
M’130BUX TAXKIB. Ha piBHi 30BHiLLHbOI HOPO3HM LIYHOY-
Ka Li M'A30Bi TAXI YTBOPIOIOTL NEPErOPOAKY, AKA pocTe
BiZL BEpXiBKM LUMIYHOYKA Y HaNpPAMKY A0 nepeacepas.
BOoHa Ha3MBAETbCA MiXKLUYHOUKOBOK MEpPEeropoaKoto.
Tvm Yacom, B CTiHKaX 3BYXEHOI YaCTMHW cepua MixX ne-
pencepaam i LWIYyHOUYKOM YTBOPHOKOTLCA ABi BENMKI MacK
NyXKOi OPraHi30BaHOi Me3eHXiMM, LLIO CTAHOBUTb TKAHU-
HY eHAOKapAianbHUX noaywok [19]. BoHu cknagatoTbes
3 BilHOCHO BENKOI KiZIbKOCTi MO3aKNiTUHHOI PEYOBUHMU,
AKa baraTa Ha rnikosamiHornikaHu. Mo mipi 3pocTaHHA

NnoAyLOoK cepuAa, resib 3aCeNAeTbcA Me3eHXiMasbHUMU
KNITUHaMMK, AKi MmirpytoTb 3 eHgokapga. [lisHiwe, no-
OYWKN TPaHCOOPMYHOTbCA B LWiIbHY CMOMYYHY TKaHU-
Hy. OgHa 3 LUMX NOAYLIOK YTBOPKETLCA Ha AOPCAbHIN
CTiHUj aTpio-BEHTPUKYNAPHOrO KaHany, a iHWa — Ha Moro
BEHTpanbHil cTiHUi. Koan ui aBi macu 3ycTpiyatoTbes,
BOHM NOAINATb KaHa/ Ha Npasy i NiBy NPOTOKK. B Tol
K€ Yac Ha KpaHianbHii CTiHLi nepeacepan 3'ABNAETLCA
cepeAvHHaA MeperopogKka. BoHa HasmBaeTbcA nep-
BMHHOIO MiXNepeacepaHO0 MNeperopofKoto (septum
primum), OocKi/ibKK Mi3Hile Noban3y yTBOPHOETLCA iHLWA
neperopogka. [lepBMHHa neperopogKa npeacTasne-
Ha TOHKMM LApom ManoaudepeHLiioBaHOi cepLeBoi
MYCKyNaTypu, NOKPUTOI eHAoTeNniem. BoHa mae ¢popmy
HaNiBKPYrNoi CKNagKun, Npu LboOMy ogHa 3 ii gyr nowu-
PHOETLCA B34,0BX AOPCANbHOI CTIHKM, A iHWa — B340BX
BEHTPA/IbHOI CTIHKM nepeacepaAa y HAanNpAMKY A0 aTpi-
OBEHTPUKYNAPHOro KaHany, 4e BOHW 3/11MBalOTbCA Bif-
NnoBiAHO 3 A0PCANbHOKO Ta BEHTPA/IbHOK EeHAOKapAi-
anbHUMK nogywkamu. Lle Bepe oo noainy nepeacepab,
npoTe Mi¥X HUMW 3a/IMLLIAETLCA TaK 3BaHUA Minepes-
cepaHuii oteip [4,20].

MoKHa BBaXKaTW, LLO cepue AAUHU NOYMHAE CBIl
PO3BUTOK Ha 17-i eHb embpioreHesy 3 4BOX Me3eHXiM-
HWX 3aKN3a[0K, AKI NepeTBOPOOTLCA B TPYOKMU. Lii TpyOKM
NoTiM 31MBAOTLCA B HEMApHe npocTe TpybyacTe cepue,
pO3TaloBaHe B AiNAHLI WWi, AKe cnepeay NepexoamnTb
B NepPBUHHY UMOYNUHY cepus, a BKiHLi —B pOo3LLIMpeHUi
BEHO3HUM cuHyc. Moro nepegHiit BigAin apTepianbHUiA,
a 3afHiit — BeHO3HMI. LBMAKe 3pocTaHHA dikcoBaHO-
ro cepefHboOro BigAiny Tpybku npu3BOAMTb 40 TOrO,
WO cepLe 3rMHAETbCA S-nofibHo. Y HbOMY BUAINAOTbL
nepeacepan, BEHO3HUW CUHYC, WAYHOUOK i LMBYAUHY
3 apTepianbHMM cTOBOYpOM. Ha 30BHILWHIA NoBepxHi
cUrmonofibHoro cepua 3’ABNAIOTLCA NPeACePAHO-LINY-
HouyKoBa 6opo3Ha (MalibyTHA BiHUeBa 60po3Ha aedi-
HiITUBHOTO cepud) i UMBYAMHO-WAYHOYKOBA 6OPO3Ha,
AKa nicna 3AnTTA LMBYANHM 3 apTepiaibHUM CTOBOYpOM
3HUMKae. MNepeacepan CNONYYAETHCA 3 LWIYHOYKOM BY3b-
KMM NpeacepaHo-WayHOYKOBUM KaHaiom. B iMoro cTiH-
Kax i Ha No4yaTKy apTepiaibHOro ctoBbypa yTBOPHOHOTLCA
Ba/IMKM eHA0Kapaa, 3 AKUX GOPMYLOTbCA aTpio-BEHTPU-
KYNAPHI KNanaHw, KnanaHW aopTy Ta JiereHeBoro CToB-
6ypa. CninbHe nepeacepas WBMAKO 3POCTAE, OXOMNJIOE
nosaay apTepiasibHUIN CTOBOYP, 3 AKMM A0 LLbOrO Yacy,
3/IMBAETbCA NepBMHHA UMbynHa cepua [16].

Mo obuasa 60KM apTepianbHOro ctoBbypa cnepeay
BUAHO [Ba BUMWHAHHA — 3aKNaAKM Mpasoro i nisoro
BYWOK. Ha 4-my TWXHi 3'ABNAeTbcA MixnepeacepaHa
neperopojKa, Aka pocTe BHW3, PO3AiNnA0YM nepeacep-
0A. BepxHA YacTWHa Ui€i neperopoaKn NpopmMBAETLCA,
YTBOPIOIOUM MixKNepeacepaHuii (oBanbHUiM) oTsip. Ha
8-My TUXKHI NOYMHaOTb GOPMYBATUCA MIXKLLITYHOYKOBA
neperopoKa, Lo po3ainae aptepianbHUi cToBOYp Ha
nereHeBui ctoBbyp i aopTy. CepLe CTae YOTUPUKamep-
HUM. BEeHO3HMI CMHYC cepuA 3BYXKYETbCA, NepeTBOpto-
HO4YMUCb PA30M 3i CKOPOYEHO NiBOKO 3arasibHOK BEHOH
y BiHLEBUI CUHYC cepLAa, AKUI BNaZaE B NpaBe nepes-
cepasn [16,20].

MioKapZ, pOo3BMBAETLCA 3 KAITUH TiEl YaCTUHWU CTiH-
KM CMNAHXHOTOMA, 3 AKUX CKAagatoTbcA obepHeHi Ao
cepueBoi TPyOKM YaCTUHM 3ragaHux BuUWEe Mio-eni-
KapAiafibHUX NAacTUHOK. Lli KNiTMHM Ha neBHiN cTa-
Aii pO3BUTKY 3/IMBAlOTbCA PasoOM B CUMHLMUTINNOAIOHY
naasmaTuyHy baratoafepHy Macy, fKa OfHak, B eKcrne-
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PUMEHTA/IbHUX YMOBaX MOXe PO3MafaTuCA Ha OKpemi
KNITUHM abo ¢dparmeHTU. Agpa UbOro CUHLMUTIIO PO3-
MHOXYITbCA, Maca Moro 36inbluyeTbcss B 06’emi, i B
HbOMY 3’ABAAIOTbCA Miodibpmna 3 NonepeyHoOo Nocmy-
roBaHicTto. Micns Toro, fK BYLUKOBOI NEPETAXKKOI cep-
ueBa TpybKa NOAINAETLCA Ha Nepeacepan i WAYHOUKM,
MiOKapa, Nigpo3aiNAeTbCa Ha BiANOBIAHI ABi YaCTUHMU,
AKi, O4HAK, Nepewninkom BYLIKOBOrO KaHany 3aaulua-
I0TbCA MNOB’A3aHMMM OAHE 3 0gHMM. CUHUMTI MioKapaa
CMONYYHOI TKAHWHOI PO3AINAETLCA HA OKpeMi m'A308i
nyykun. Y cepui, AKe 3aBepLInIo CBili PO3BUTOK, MYYKK
M’A30BMX BONOKOH MiOKapZa po3TalloBYHOTbCA AOCUTb
CKNagHo, Npuyomy B nepeacepaax binblw npasuabHO,
HiX B LWYHOYKax. Big3aHaummo, wo B miokapai nepes-
cepfb MOXHa audepeHLioBaTn ABa Wapu: 3arajbHUN
nns 0box nepeacepapb 30BHILWHIN KinbLenoaibHUi wap
i BHYTpIiLLHiM Nno3a0B:Hil [18,20,21]. LUnyHO4YKM MatoTb
TPbOX- | YOTUPLOXLIAPOBUN MiOKapa. Y 30BHiLWHbOMY
wapi, M’A308Bi Ny4YKM YyTBOPIOIOTb MET/IO, AKA NOYMHAETH-
CA B NepeaHili BEPXHi YaCTMHI NPaBOro LWIYyHOYKa i 3a-
KiHYYETbCA B 3aZHili BEPXHill YaCTMHI NiBOrO LUYHOYKA.
Lli m’s31 Ha BepxiBLj cepua i yTBOptoOTb dirypy, Bigomy
B aHaTOMiIi Mig Ha3BoOl 3aBMTOK cepud (vortex cordis).
PewTa wapis € OKpEMMMU ONA KOXKHOFO LWAYHOYKA. Y
NPaBOMY LUJIYHOYKY iX ABa: BHYTPIWHIA NO3A0BXKHIN i

30BHiLLUHilA 3 NeTnenoaibHMM Xo40M BOJIOKOH. Y niBo-
MY LUAYHOYKY BAACHMX LWWAPIB TPM | pO3TallyBaHHA iX Lie
6inblu CKNaZHE, aHiXK Yy NPaBOMY LUAYHOUKY [21].

BUCHOBKU. TaKMM YMHOM, UMPKyNALif 6ionoriyHnx
PiAVH TaKMX AK KpoB i Nimda npeactaBase coboto Heob-
XiAHY YMOBY HOPMa/IbHOI KUTTEAIANBbHOCTI Ta PyHKL,i0-
HYBAHHA YCbOro OpraHiamy. 3a 4OMOMOrol pyxy KpoBi
Ta NiMmoK 34iACHIOETBCA AK TPAHCNOPT MOMKUBHUX peyo-
BMH TaK i enimiHaLia npoaykTtis 0bmiHy. Tomy cepueso-
CyAMHHA cMcTeMa TiCHO MOB'A3aHa i3 Tpodikow opra-
HiB. B ocHOBi po6oTn CCC € ¢pyHKLiOHaNbHA 34aTHICTb
cepua. Tomy BaXK/IMBO PO3YMITU BCi aCNEKTU ricToreHesy
LLbOro OpraHy, aJe nepLu Hixk cGopMyeTbCA HOTUPLOX-
KamepHe cepLie, BOHO NOCiA0BHO NPOXOANTb B CBOEMY
PO3BUTKY cTaaii 6inblW NPUMITUBHOIO YTBOPEHHS, siKe
BiANOBiAa€ paHHiN cTagii po3sutky CCC.

MepcnekTnBu noganblimnx pocnigeHb. dopmy-
BaHHA cepua B embpioreHesi — ue cknagHuin barato-
CTafilMHUIA NPOLEC, B XOAi AKOro OKpemi CTPYKTypu i
Kamepu MainbyTHboro cepua GopmytoTbCa 3i 3HAUYHUM
YaCOBMM MPOMIKKOM. [lepcneKkTuBM noganblumx 4oChi-
OsKEeHb NoNAratoTb B TOMY, W06 AOCKOHAN0 BUBYUTU Me-
XaHi3amu nNobyaoBu cepuA AK OpraHa, a TaKoX 3acBOITH
3aKOHOMipHOCTi GOpMyBaHHA OCHOBHMX Baj, cepua Ta
KPYMHUX CYyAMH.
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OCOB/INBOCTI EMBPIOTEHE3Y CEPLIAl TA MOFO CTPYKTYP

Mpouak T. B., 3abpoacbka O. C., XosaHeub K. P.

Pe3stome. B cTaTTi NogaHO KOPOTKMIA ONUC 3aKOHOMIPHOCTEM FiCTO- Ta OpraHoreHesy cepLeBo-CyaMHHOI CUCTEMMU
(CCC), 30Kpema BUKIaAeHa NOBHA iHGopMaL,ia Npo embpioreHes cepus B Nepios, BHYTPILUHbOYTPOOHOTrO PO3BUTKY.
MpeactaBneHa TeMa € BKpail akTyanbHOIO He InLLE B rafly3i HEOHATOOFT Ta KapAionorii, a 1 Ana cnewyianicTis iHWMX
npodoinis, Tak K AianbHictb CCC noknageHa B OCHOBI NIATPUMKM GYHKLiIOHANbHOCTI YCbOro *KMBOTo opraHiamy. Came
TOMY Ha paHHiX eTanax MiAroToBKM NiKaps, BXKe Npu BUBYEHHI aHaTOMIi, HEObXiAHO YCBIAOMUTU TICHWUI 3B A30K MiXK

40 ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumnHm — 2018 — Bun.3 (145)



ornagn NiITEPATYPU

Pi3HMMM YaCTMHAMM OpraHiamy Ta Baromy ponb CCC. MponoHyemo BaLwii yBasi po3rnsHyTH AeTanbHWUIA ONUC eTanis
CTaHOB/IEHHA cepusA.
KniouoBi cnoBsa: cepLieBo-CyamMHHa cuctema, cepue, embpioreHes, WayHOYOK, Neperopoaxka, nepeacepas.

OCOBEHHOCTU SMBPUOTEHE3A CEPALA U EFTO CTPYKTYP

Mpouak T. B., 3abpoackasn O. C., XoBaHeu K. P.

Pe3tome. B cTaTbe NpeacTaBAEHO KPaTKoe OnMcaHWe 3aKOHOMEPHOCTEN MMCTO- U OpraHoreHesa cepaeyHo-co-
cyamctoi cuctemsbl (CCC), B YaCTHOCTM U3N0XKEHA NONAHaA MHPOPMaLMA 0 IMBpMoreHese cepaLa B Nepuos BHyTpuU-
yTpo6HOro passutua. NpeactaBieHHan TeMa ABAAETCA KpallHe aKTya/lbHOM He TOMIbKO B 06/1aCTM HEOHATOIOMUMK U
Kap4mMonorum, Ho 1 ANA CNeLnanncToB Apyrnx npodunei, Tak Kak geatenbHoctb CCC NonoXKeHa B OCHOBE NoAAE P K-
KM GYHKLMOHANBbHOCTM BCErO KMBOTO OpPraHnM3ma. IMeHHO No3Tomy Ha paHHMX 3Tamnax NOAroTOBKM Bpaya, yxKe npu
M3y4eHMM aHAaTOMWUKU, HEOBXOAMMO OCO3HATH TECHYIO CBA3b MEXKAY PA3/IMYHBIMM YACTAMM OpraHM3Ma U BECOMYIHO
ponb CCC. Mpepgnaraem Balwemy BHUMaHWMIO PacCMOTPETL AETaNlbHOE ONMCaHMe 3TanoB CTAaHOBNEHUA cepaLa.

KntoueBble cnoBa: cepAevyHO-CoCyancTan CMCTeMa, cepaue, sSMbpuoreHes, KenyaoueK, neperopoaka, npeacep-
ana.

FEATURES OF HEART EMBRYOGENESIS AND ITS STRUCTURES

Protsak T. V., Zabrods'ka O. S., Hovanets K. R.

Abstract. The article presents a brief description of the regularities of the histo- and organogenesis of the
cardiovascular system (CVS), in particular, complete information about embryogenesis of the heart during the
intrauterine development. The presented topic is extremely actual not only in the field of neonatology and cardiology,
but also for specialists of other profiles, since the activity of the CVS is based on the support of the functionality of
the entire living organism.

That is why at the early stages of doctor training, already in the study of anatomy, it is necessary to realize the
close connection between different parts of the organism and the weighty role of CVS. We bring to your attention a
detailed description of the stages of the heart formation.

The general practitioner often faces various diseases, but every illness is closely related to the functioning of the
cardiovascular system. That is why, at the first stages of his training, a young doctor should understand all aspects
of anatomy and embryogenesis of the heart and its structures, which are described in detail below. The heart and
blood vessels are the main organs of the system. They carry blood, lymph with blood and lymph vessels. Due to
the fact that the fluids constantly move, the functions of blood flow and transport of substances into the cells are
provided. The latter receive nutrients in the form of oxygen, hormones, vitamins, minerals, carbon dioxide and
metabolic products are released from the tissues. The heart is the first organ that during the development of the
embryo violates bilateral symmetry. This occurs when the heart tube bends forward and to the right, forming the
so-called d-loop (right loop).

The transition from four divisions to six occurs due to the separation of the proximal and distal parts of the heart
tube: the atrium is divided into the right and left, in turn, the arterial trunk on the aorta and the pulmonary trunk.
In contrast to the atria, the ventricles are formed from different parts: the left — from the primary ventricle, and the
right — from the bulb of the heart. When the heart tube deviates to the right, forming a loop, the bulb of the heart
and the primary ventricle adjoin to each other. Simultaneously with the formation of two atriums, the AV channel is
separated by endocardial ridges into the tricuspid and mitral orifices. Firstly, they connect to the primary ventricle.

As the ventricular wall thickens, a network of intertwined muscle bands develops on its inner surface. At the
level of the external groove of the ventricle, these muscle bands form a septum that grows from the top of the
ventricle towards the atrium. It is called the interventricular septum. Meanwhile, in the walls of the narrowed
part of the heart between the atrium and the ventricle, two large masses of loose, organized mesenchyme form,
forming the tissue of endocardial pillows. They consist of a relatively large amount of extracellular substance, rich
in glycosaminoglycans.

The myocardium develops from the cells of that part of the splanchnotome wall, of which part of the above-
mentioned myo-epicardial plates consists of the heart tube. These cells, at a certain stage of development, merge
together into a syncytium-podibium plasma multinucleate mass, however, under experimental conditions, they can
disintegrate into separate cells or fragments. The nuclei of this syncytium multiply, its mass increases in volume, and
in it appear myofibrils with transverse striation.

In the outer layer, the muscle bundles form a loop that begins in the anterior upper part of the right ventricle
and terminates in the posterior upper part of the left ventricle. These muscles on the apex of the heart and form a
figure known in the anatomy called the curl of the heart (vortex cordis). The remaining layers are separate for each
ventricle. In the right ventricle there are two: internal longitudinal and external with a loop-like course of fibers.
In the left ventricle of their own layers three and their arrangement is even more complicated than in the right
ventricle.

Key words: cardiovascular system, heart, embryogenesis, ventricle, septum, atrium.
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