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XPOHOJIOI'I4HI TA TOMOJIOr4HI OCOBJINBOCTI BYAOBU
CYAWHHOI CUCTEMM LLJTYHO4KIB CEPL4A JIIOANHU
YNPOAOBX NMPEHATAJIBHOIO NEPIOAY OHTOINEHE3Y

A3 «[AHinponeTpoBCcbka Meau4Ha akagemisa» (M. [iHinponeTpoBCbK)

JaHa poboTa BMKOHAHA y pamMkax HaykoOBO-O0-
cnigHoi poboTu kadenpw aHaToMii NOANHN «Po3BUTOK
i CTAHOBJIEHHS OPraHiB i TKAHUH eKCnepUMeHTaNbHUX
TBAPWH i NOOMHN B OHTOrEHE3I B HOPMI i Mig, BNJIMBOM
30BHILWHIX daKkTopiB» (HOMep OepXaBHOI peecTpalii
0112U002124).

BcTtyn. JocnigXXeHHI0 aHaTOMIT cepusi npMcBsaYeHa
Benuvka Kinbkictb pobit [1,3]. Bynosa cepus popocnoi
JNOAMHN BUBYEHA A0BOJI AOCKOHAN0 Cy4aCHUMN MOpP-
GONOriYHUMM  BITYN3HAHMMKU  wikonamu  [8,9,10,11]
Ta 3aKOpPAOoHHUMM aocnigHnkamn [15,16,17,18].

Ha ¢doHi Benukoi KinbkocTi pobiT npo cepue emb6-
pioHa Ta nnoga noauHM 3BepTae Ha cebe yBary He-
BEJINKA YNCENbHICTb POOIT NPUCBAYEHMX POPMYBaAHHIO
CYOMHHOIO pycna y LWiayHOo4YKax cepus y pisHi nepiogun
oHTOreHesy [4,5,10]. YBara oo detanbHOI kKapaioMop-
donorii NOACHIETLCHA BUMOramm dyHOaMEHTaNbHUX
HayK Ta NpakTU4HOi MeanumuHun [1,2]. YTOYHEeHHSa an-
HaMikK1 HOPManbHOrO PO3BUTKY CEPLS Ta MOro CyauH-
HOi CUCTEMW Yy NIOOVHU € HEOOXiAHOK YMOBOW ANS
PO3YMIiHHS CTaHOBAEHHS Di3i0NOriYHNUX PYHKLIN B OH-
TOoreHesi [5,6]. IHTepec 0o npeHaTanbHOro Kapaio — Ta
aHrioreHe3dy 0OyMOBJIEHNIA 3HAYHOIO YACTKOK TSAXKMX
XBOPOO, cepen aKkMx BPOLXEHI BaaM cepus Ta Moro
CyOVH 3aliMaloTb OfHE 3 MPOBIAHUX MIiCUb B CTPYKTY-
pi neTanbHOCTIi HOBOHAPOAXEHUX [7]. BupilleHHsa unx
NUTaHb Mae i NPaKTUYHY LiHHICTb, Y 3B’A3KY 3 MOSIBOIO
HOBUX METOLIB XipypriYHOi Ta TepaneBTUYHOT KOPEeKLLIT,
SIKi 3aCTOCOBYETHCS HA eTanax PO3BUTKY Mi1o4a Noan-
Hu [13].

MeToto po6oTu 6yn0 BUABIEHHS XPOHOJOMYHUX
Ta TOMONOriYHMX OCOBNMBOCTEN PO3BUTKY CYAUHHOI
CUCTEMM LUNTYHOYKIB NJIOAIB NIOANHN.

O06’eKkT i meToau pocnipgxeHHa. Jnsa peanizauji
MeTWn Haloi poboTn Gynu gochioXeHi cepusa nnoais
noaviHn 3 9-ro no 40- TUXAEeHb NpeHaTabHOro nepi-
o4y PO3BUTKY Y KiNbkKOCTi 37. NpoBeaeHi A0CNioXeHHS
Oynn BMKOHaHI BigNOBIOHO 00 BUMOT KOMICii 3 eTUYHNX
nuTtaHb Ta 6ioetnkn AOMA (npotokon Ne 3 Big 21 6e-
pe3Hsa 2008 poky) BCTAaHOBMEHO, WO NMpoBeOeHi Ha-

yalenka@i.ua

YKOBI OCNIOXXEHHS BiANOBIAAI0Tb MOPaIbHO-ETUYHUM
npuHuynam lenbCiHCbKOi geknapauii, npunHaToi leHe-
panbHol acambneeto BcecBiTHbOI MeanyHoi acoLiaLii
(1964-2000 pp.), KoHBeHuji Pagn €sponu npo npaea
noauHn Ta 6iomeguuvHy (1997 p.), BiANOBIAHUM MNO-
noxeHHam BOO3, MixHapogHoi pagn Mean4Hmux Ha-
YKOBUX TOBApPMCTB, MixHApOAHOro KOLEKCY MeAMNYHOI
etukn (1983 p.) Ta 3akoHam YkpaiHu.

OTtpumaHuin matepian 3aHyptoBanu y 10% po3syumH
HerTpanbHOro dopmainiHy TEPMIHOM Ha 24 roauHU
3 MeTolo dikcauii Ta ctabinizauii KNiTMHHO-TKAHUHHUX
cTpykTyp [14]. MNpoBoaky y cnupTtax Mmopdomarepi-
any nposoaumnu nicnsa ¢ikcauii 3a cTaHAAPTHOIO Me-
Toaomkoto [14]. lMicna npoBoakn martepian 3anusanu
y napadiH. 3pi3n TOBWWMHOW 5- 7 MKM BUIFOTOBNSNMU
Ha MikpoToMmi Ta 3abapBrnoBany reMaTokCUIiHOM Ta
€03uHOoM. [licnsg oTpuMaHHA MikponpenapartiB OLi-
HIOBa/IM iX 3 METOI0 MOAANbLIOIO iIMYHOTMICTOXIMIYHOIO
nocnigpxkeHHs. Ons uboro 6ynM BUKOPUCTaHi NepBUH-
Hi MOHOKJ/IOHAJIbHI aHTUTING, a came dakTop TpaH-
ckpunuii Prox-1, mapkep nponidepauii kKnitnH Ki-67,
eHpoTenianbHUii mapkep CD-34 Ta rnagko-m’sa30BuUi
akTuH (a -SMA). Ong igeHTndikauii peakuii HaHOCUAN
PO34MH XPOMOreHy 3-aiaMiH6eH3namH TeTpaxnopuay,
AKMA NPOSIBASBCA Y BUMAAI HACUYEHO KOPWUYHEBOrO
3abapBneHHA YyTIMBUX KNITUH CTiHKM cepud. Mop-
¢doNoriyHo oLiHIOBaNM YacoBi Ta perioHanbHi ocobnn-
BOCTI Backynspidauii LWiyHO4KIiB cepus I0ANHN yNpo-
[OBX MpeHaTanbHOro nepiogy oHtorenesy. Mpu 100,
200 Ta 400 — kpaTHOMy 30inbLUEHHI MiKponpenaparis,
B Akux Oyna HasiBHA peakLuis 3 iMyHOriCTOXiMiYHMMMU
Mapkepamu a0 cyamHHoro eHgotenito CD - 34, rnan-
KO — M’A30BOro akTuHy oo — SMA Ta 6inka TpaHckpunuji
Prox-1 B BUNagkoBo obpaHux nonsix 3opy ( B cepen-
HbOMY B 4-6 ) 3 NO3UTUBHO 3a0apPBAEHUMU KITITUHHU-
MW, Ta, BUKOPUCTOBYOYM nporpamy Image — Pro Plus
The Proven Solution Version 3.0.00.00 Windows 95/
NT B py4yHOMY pexumi NPOBOAMAN BUAINEHHS CYANH a
NnoTiM B aBTOMaTUYHOMY PEXVMi pO3paxoByBann Bif-
HOCHY MJIOWY CYAMHHOIrO KOMIMOHEHTY, BUPAaXEHY Yy
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BigcoTkax. Okpemo 3a [o-
nOMOrotd  MopdomMeTpuy-
HOI MiHIikn po3paxoByBanu
TOBLLUMHY CTiHK/ NPaBoro ta
NiBOro wnyHoukis. Y nnoais
33-40 TwxHiB npoBoau-
M MopdonoriyHnii aHania
KOPO3iMHUX 3NiNKiB CyanH
LUYHOYKIB METOAOM CKa-
HYIOHOi  €NEeKTPOHHOI  Mi-
kpockonii (CEM). 3paskn
KOpO3iriHMX NpenaparTisB ons
CEM roTtyBanm Bignosia-
HO 0O pekomeHpauin [8]. A
KoxeH 3pa3ok nepeHocmB-
csa B poboyy kamepy ycTa-
HOBKM iOHHOIO OYULLEHHS
Jeol. Pobouuin o6’em Big-
KayyBaBcsi HOPBAKYYMHUM
HacocoMm o 102 MM.pT.CT.
MoTim nogasanacs Bucoka Hanpyra 1,2 kV i HaTuc-
Kayem BCTAHOB/IOBABCA CTPyM B Mexax 10-12 mA. Y
LMX YMOBax 3pa30K 3Haxo4MBCSA NPOTArOM 15 XBUJUH.
HanuneHHsa 3paskiB 30J10TOM NPOBOAMIM IOHHO-MNNA3-
MOBMM METOLOM i3 CTpyMOM 5 mA. BuBYeHHS cKONiB
[OoCnifXyBaHMX 00’€KTiB BUKOHYBanM Ha pacTpoOBO-
My efIeKTPOHHOMY Mikpockoni JSM-35 dipmun «JEOL»
(AnoHiqa). PenbedHi CTPpyKTYypn NOBEpPxXHi 3paskiB noO-
cnigxxyBanu npu 36inbweHHi x200 i x1000. Mpwu ananisi
3paskiB BUKOPUCTOBYBaIN NMPUCKOPIOBAJIbHY Hanpyry
25 kB i kyT Haxuny roHiometpa 30-60°. doTorpady-
BaHHS 3paskiB NPOBOANIN Y PEXMMI BTOPUHHOI enek-
TPOHHOI eMicil.
PesynbraTn AocnipXXeHHs Ta X 0OroBOpPEHHS.
Y 9-12 TuxHeBux nnopis miokapa, 36epirae KOMMNakTHO-
TpabekynsapHy 6yaoBy 3 6iNbLU YiTKVUM BiIOKPEMIIEHHAM
30BHILUHBOr0 KOMMAKTHOrO Ta BHYTPILWIHLOrO Tpabeky-
napHoro wapis. TpabekynspHuii Wwap miokapay iBoro
LUTyHOUKa Ha rictonpenapartax 6yB OinbLU yLLiNbHEHW
y MOPIBHSHHI 3 MpaBuM LUTYHOYKOM. TpabekynspHuii
lwap B MiXLLUIYHOYKOBIN neperopoaui Mae Ginbll po3-
rajsiy>keHy CTPYKTYpy 3i CTOPOHM MpaBOi MOJIOBUHU Y
MOPIBHSAHHI 3 NiBOI0. BXe HasBHI BiAMIHHOCTI B TOBLUMHI
CTiHOK NMpaBoro Ta NiBoro LWiyHoukiB (Tabsn.).
EnpoTeniounTy ogHMM WapoM NOKpPUBaN YCi BHY-
TPILLHI MOPOXHUCTI CTPYKTYPU KaMep LLTYHO4KIB CepLd,
a came Tpabekynu, COCOYKOBI M’A3U1, KllanaHu cepus.
EHpoTenianbHi KNiITMHX eHpokapay MatoTb CrJIOWEHY,
BUOOBXEHY dopmMy. B TpabekynsipHoMy Luapi miokapmi
Ta COCOYKOBUX M’a3iB BigdyBanucs nepdopaTmBHi Npo-
Lecn 3 pos3LapyBaHHAM OKpPeMUX M’A30BUX TAXIB Ta

Puc. 1. CriHka niBoro wnyHou4ka nnoga 10 TuxHiB.

36inbweHHs x100.

Peakuis 3 eHpoteniansHum mapkepom CD 34 (A).

Peakuia 3 mapkepom o-SMA (B).

A B

Puc. 2. MixwnyHo4ykoBa neperopoaka nnoaa 13 TUXKHiB.
36inbweHHs x100.
Peakuia 3 eHpoTeniansHUM mapkepom CD 34 (A).
Peakuis 3 mapkepom o-SMA (B).

YTBOPEHHSIM NMOPOXHWH, siKi 6y BUCaHi LLapOM eHO0-
TenianbHUX KNiTUH.

MocTynoBO 36iNbLUYETLCS LWiIbHICTb eHaoTeNiaNb-
HUX KNITUH B MiOoKapAj WYHOYKIB, L0 6€3yMOBHO CBif-
YNTb NPO NOAANbLUMIA PO3BUTOK CyauH. lNpouecn Bac-
Kynsipi3aujii akTMBHO BiOYBaETLCS B KOMMAKTHOMY LUApi
miokapay. CTiHka cdopMoBaHMX CYAMH CKJ1laOaeTbCs 3
ofHoro abo ABox WwapiB eHaoTeNianbHUX KNITVH 3 BUpa-
XeHoto nignernon 6asanbHo0 MemMOpaHo, HABKOJIO

Tabnuua.
AnHamika mopdpoMeTPUYHUX NapaMeTpPiB CTIHKM LUJTYHOUKIB
YNpOAOBX MJIOAOBOIro Nnepioay OHToreHesy
. 9-12 TUX. 13-16 Tnx. 17-20 Tnx. 21-24 Tnx. 29-32 Tnx.
TepmiHn
M=m Cv M=m Cv M=m Cv M=m Cv M=m Cv
TOBLUMHA CTiHKN 0,075+ 0,094+ 0,26+ 0,27+ 0,46+
nisorownyrouka | 0,006 | 8| 0013 | %31 | o02 | %%2| o015 | %7 | o003 | %19
TOBLLMHA CTiHKN 0,07+ 0,08+ 0,23+ 0,26+ 0,42+
NpPaBoro LWiyHo4yKa 0,006 0.18 0,007 0.19 0,02 0,23 0,018 0.21 0,03 0.20
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SIKOI po3TalloBaHi 06’eMHi HABKOJIOCYANHHI MPOCTOPW.
B cyb6enikapaianbHOMy NPOCTOPI YACENbHI CyaMHU Pi3-
HOro ¢eHoTMny Ta AiaMmeTpy, AKi NPOHMKAOTb Ta PO3-
ranyxyTbCcs B Miokapgi (puc. 1.).

B wmiokapai wnyHoukiB cepusd 13-16 TuKHEBUX
naofaiB BXe MoxHa Oyno po3MexyBaTu pi3Hi 3a CBOIM
HaNPsSIMKOM My4YKM KapLiOMiOUMTIB B KOMMAKTHOMY
wapi. B miokapai dopmyBanmcsa Tpu BiLOKPEMIEHUX
M’130BUX Ny4yka (puc. 2).

Y 17 -20 TuxHeBUX NAoAiB B Miokapai npuv KOM-
nakTmsauii OKpemMux My4dkiB KapLioMiouuTiB KOM-
NakTHOro wapy ¢opMyBanncs AOCTaTHbO BMPaXeHi
IHTEPCTULIVHI NPOMIXKWN, SKi 4OCUTb 04HAKOBO Oynu
npencTaBfieHi B yCix Bigainax LWAYyHOYKIB cepus Ta
MIXLUNYHOYKOBIM neperopoaui. Hamn y uen nepi-
of BigmiyeHe cyTTeBe 30iNblLUEHHS TOBLIMHM CTIHOK
npaBoro Ta NiBOro Lay-
HoukiB (Tadbn.). [po-
nipepaTtmnBHi npouecn y
LYHOUKax cepus 3anu-
wanmcs OOBOJ aKTUBHU-
Mu (puc. 3).

OunHamika LWiNBbHOCTI
CYOMHHOro pycna KoM-
NakTHOro miokapay €K ni-
BOro, Tak i NpaBoro wy-
HOYKIB CepLs OOCTOBIPHO
3MeHLyBanaca B Mepiog
3 21-ro no 28 TnxpeHb y
NMOPIBHAHHI 3 rMonepeaHi-
MW nepiogamu PO3BUTKY
(puc. 4.).

3 25-28 TmxHa npeHa-
TanbHOro nepiogy CTPyK-
Typa miokapay mana o3Ha-
Kn pediHiTmBHOI 6yaoBU
3 TpbOMa Mny4yKkamMu Pi3HO-
CMNpsSIMOBaHMX  M’A30BUX
BOJIOKOH B Miokapai npa-
BOro Ta JIiBOr0O LUIYHOY-
KiB. JlimdatnyHi cyauHm
dopmMmyBanmMCb y  TIiCHIN
acouiauii nopsig  KpPOBO-
HOCHMMM Ta PO3MOBCIO-
OKyBanncs Bif, OCHOBM
[0 BepxiBku cepus. Y Mi-
oKapAi npaeoro Ta NiBoro
LyHoukiB cepus 29-32
TUXHEBUX NNOAIB YLUiNb-
HEHHS1 M’A30BUX BOSIOKOH
CynpoBOAXYyBanocs nia-
BULLEHVM PIBHEM BacCKy-
napisauii (puc. 4).

Ona 33-36 TuxHeBux
nnopis 6Gyna xapakTep-
Ha BMCOKa BMOPSAKOBA-
HICTb  M’A30BUX  My4KiB
LLJIYHOYKIB Cepus Ta MixX-

A

15,30%

9,40%
8,90%

e
LTI

% BiacoTkoBe BiAHOLLIEHHI

8,10%
7,80%

LWiNbHICTb CYOAMHHOIO KOMMOHEHTY Oyna BusiBeHa B
HVKHI TPETUHI MiXLUYHOYKOBOI neperopoakn. Pis-
HOMIPHWIA PO3MOAIN CYAVMHHOI CiTKM B TOBLL Miokapay,
fgKka Mana BXe nepeBaxHO OediHITUBHUI xapakTep,
cTocyBaBcs cepaeub 37-40 TXXHEBUX NIOAIB.

OKpPEMMM MUTAHHAM B HaLLOMYy OOCHIAXEHHI 6yno
BWUBYEHHS 00/bOBOIr0 PO3MNOA4iny Pi3HUX 3a GEHOTUMOM
CYOMHHUX EIEMEHTIB B LLTYHOYKAX Cepus MioAaiB ynpo-
[OBX NpeHaTanbHOro nepioay. Bukopnctosyoym 3asBs-
NIeHi HaMW IMYHOTICTOXIMIYHI Mapkepu Ha Mikponpena-
paTax 6ynu nigpaxoBaHi BiGHOCHI YacTKM apTepianbHOI,
BEHO3HOI Ta NiM@aTnYHOI NTaHOK BIHLEBOIro CyAMHHOIo
pycna ynpoaoBX MI0O4OBOr0 nepiogy B LUyHOYKaX
cepus (puc. 6).

Puc. 3. CtiHka niBoro wnyHou4ka nnoga 19 TuxHis.

36inbweHHs Y200.

Peakuis 3 mapkepom nponigepauii Ki — 67 (A).
Peakuis 3 mapkepom TpaHckpunuii Prox 1 (B).

I NpaBuii LWTYHOYOK E3 N1iBUIA LLTYHOHOK

5,90%

6,20%
6,40%
6,70%

o
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5,10%
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4,90%
5,10%
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LLTYHOYKOBIN nepero-
poOOKM 3 enemeHTamun 3a-
KiH4eHOoi  gudepeHuiauii
CTPYKTYPHUX  KOMMOHEH-
TiB (puc. 5). Hanbinbwa

9-12
TUXHIB

13-16
TUXHIB

17

TUXHIB

-20 21-24

TUXHA

25-28
TUXHS

29-32
TUXHA

33-36
TUXHIB

37-40
TUXHIB

TuxHi recrauii

Puc. 4. AnHamika LWiNbHOCTI CYANHHOr0 pycJsia KOMNaKTHOro Miokapay ynpoaoBX nnopo-

BOro nepiofy OHTOreHesy.
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BucHoBkuU.

lMpoBeneHe TriCTONOriYHEe, IMYHOrICTOXiMiYHE Ta
€/1eKTPOHHO-MIKPOCKOMiYHEe AOCNIOXEHHA Mopdore-
HEe3y CyAuH cepud NIOAVNHW CBiAYUTb NPO HASABHICTb
HMU3KM 3aKOHOMIpHUX Ta OEeTEPMIHOBAHUX MNPOLECIB
nponidepauii, mirpauii, gudepeHLiloBaHHA KNITUHO-
TKaHVHHUX efleMeHTIB, AKi NpuiMaloTb y4acTb y pop-
MYBaHHi BiHLEBOro KpoBOTOKy. OaHa i3 cknagoBux
aHrioreHedy — ue nponidepauia Ta gudepeHuiauia
E€HAOO0TENIOUUTIB, aKTMBHICTb SKMX XPOHOMOrYHO 3a-
NexXnTb Big, NposidpepaTnBHUX MPOLECIB B MiOKapAi.
JunHamika WinbHOCTI CYAMHHOro pycna KOMMNakTHOro
MioKapay LUAYHOYKIB YNPOAOBX MAOLOBOro nepio-
Oy OHTOreHe3dy mMana cnagHuin xapaktep 3 9-ro go
20 TuxHS NNogooBOro nepiogy 3 MOCTYNOBMM 3pOC-

Puc. 5. KaninsipHi cyamnm wnyHouka, TaHHAM [0 KiHLS NPeHaTanbHoro nepiofy. 3actoco-
MNIOA MOANHN 34 TUXHS. KaninspHO-BEHO3HI BaHa Hamy cnpo6a PO3MeXyBaHHs B MIOAOBOMY Mne-

Ta KanlnﬂpHO-ﬂlM¢aT|ﬂ‘lHl CNOJIy4EHHS{. . . . " . . -
CkaHyloua eNleKTpOHHa Mikpockonisi. 36inbieHHs x 200. pioai apTepianbHOi, BEHO3HOI Ta NiMGATUYHOT NaHOK

iHTpamMypasnbHOi BIiHLEBOI
CUCTEMU 3 ypaxyBaHHSAM
ekcrnpecii  mapkepa Cy-
OunHHoro enpotenito CD -
34, rmagKko-m’ssi30BOro
akTUHY o — SMA Ta 6inka
TpaHckpunuii Prox-1 Bu-
aBuna HEOOHOPIAHICTb
posnoainy pisHnx mopdo-
GbYHKUIOHANbHUX  CYyAMWH-
HUX CEerMeHTiB YNpOAo0BX
KapmioreHeay.
MepcnekTueun no-
AanblUX  AOCNIAKEHb.
lMepcnekTnBHUM, Ha Haw
nornsg, B NoganbLUMxX OO-
CNigKEHHSAX KOpOHapo- Ta
KapaioreHesy € 3acTocy-
BaHHS OiNblU PO3LUMPEHO-
ro cnekTpy cneumdiyHmx
33- 36 31-40 Ta YYyTAMBMX MONEKY/sP-
HUX MapKepiB Ans BcTa-
HOBJIEHHSI HOBWUX TEHAEH-

apTepianbHa naHka 71 BeHO3Ha naHka B JlimdatnyHa naqka B BEHO3HO - NIMQaTNYHNI CETMEHT

76,40%
71,40%

xR
S
<
3

=1—147,90%

=1 42,70%

29,40%

H% BiacoTkoBe BigHOLUEHHS
23,40%

X 77 154 23,60%
[ UT~T~7 74 20,30%
(PP TSH 19,20%
=2 N A WS 7RH 20,50%

9-12 13-16 17- 20 21-24 25-28
TUXHIB TUXHIB TUXHIB TUXHS TUXHIB

TwxHi rectauii
Puc. 6. [lonboBe BigHOLWEHHS Pi3HMX PEHOTUMIYHMX JITAHOK CYAUHHOIO PyCJia LLTYHOUKIB . R -
cepus ynpoAoBX NJoA0BOro nepiofy oHToreHesy. LI Ta 3aKOHOMIPHOCTEN B
npeHatasibHOMY PO3BUTKY

cepus NoavHU.
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XPOHOJIOMYHI TA TOMOJOrIYHI OCOBJINBOCTI BYAOBU CYAUHHOI CUCTEMMU LUNYHOUKIB
CEPUSA JTIOAUHU YNPOOOBXX MPEHATAJIbHOIO NEPIOAY OHTOFEHE3Y

Aosranb I. B., Koanoe C. B., Akoeeub O. O.

Pesome. MeTo10 pob0Tr 6yNno BUABAEHHS XPOHOJIOMYHUX | TOMONOMYHMX OCOBNNBOCTEN PO3BUTKY CYAVNHHOI
CUCTEMM LUNYHOYKIB Nioay moanHn. Martepianom gocnimkeHHs 6ynun cepusa nnoais noavHn 9-40 TUXHIB nNpeHa-
TaslbHOrO Nnepiofy OHTOreHeay. [1ns BUpILLEHHS NOCTaBNeHOI MeTu Oy NPOBEAEHI MCTONOriYHI, iIMyHO-TICTOXIMIYHI
OOCNIOXEHHS 3 BUKOPMCTAHHAM MapkepiB cyanHHoro eHaoTtenito CD 34, rmaako-m’a30B0oro aktuHy a-SMA Ta 6inka
TpaHckpunuji Prox-1, a TakoXx enekTpoOHHO-MIKPOCKOMiYHe JocnioxXeHHs. NposeaeHi JOCNioXeHHs cBigvyaTb nNpo
MopdoreHese CyavH cepus NI0AMHW, HAssBHOCTI NaHLOra 3aKOHOMIPHMX i AeTepMiHOBaHUX npoLeciB nponidepa-
uii, mirpauji, andepeHuitoBaHHSA KNITUHHO-TKAHWHHUX eNeMeHTIB, ki 6epyTb y4acTb Y GOpMyBaHHI BiIHLLEBOIO KPO-
BOOOIry. byna Bu3HayeHa gmHamika LWifbHOCTi CYAMHHOIO pycfia KOMMNakTHOro Miokapa LUTyHOUKIB, sika BIPOA0BX
nAigHoOro nepiony OHTOreHe3dy Masna TeHAEHLUito 00 3HMXEHHS 3 9-ro no 20-i TuXaeHb NNigHOro nepioay 3 NocTy-
NoBUM 306iNbLLIEHHAM A0 KiHLS NpeHaTanbHOro nepioay. BukopmnctaHHs iMyHO-FiCTOXiIMIY4HMX MapKepiB [0O3BONIIO
HaM BUSIBUTU HEOLAHOPIAHICTE PO3N0Ainy MOPHO-DYHKLIOHANBHUX CYANHHUX CErMEHTIB NPOTAroM KapLioreHesy.

Kniouogi cnoea: cepuge, oHtoreHes, CD-34, a-SMA, Prox-1, nioanHa, CyanHu.
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XPOHOJIOM'MYECKMUE U TONOJIOFMYECKUE OCOBEHHOCTU CTPOEHUA COCYAUCTON CUCTEMbI
XENyAO4YKOB CEPALA YEJIOBEKA HA MPOTAXEHWUU NPEHATAJIbHOIO NEPUOAA OHTONFEHE3A

Aoeransb I. B., Koznos C. B., fikoseu E. A.

Pesiome. Llenbio paboThbl ObIIO BbIBIEHME XPOHOMOIMYECKMX N TOMOSIOrMYeCckx 0COOEHHOCTEN pa3BUTUS
COCYOMCTON CUCTEMBI XENyao4ykoB naoga 4yenoseka. Matepuanom nocnyxuam nnogbl yenoseka 9-40 Hepenb
npeHaTasbHOro nepuoaa oHToreHesa. [ns pelleHus nocTaBfeHHOoM Lenn Obinv npoBeaeHbl rmMcTonornyeckme,
VIMMYHO-TMCTOXMMUNYECKNE NCCNENOBaHMS C NCMOJIb30BAHNEM MapKeEpPOB cocyamcToro aHpotenus CD 34, rag-
KOMbILWEYHOro aktnHa o-SMA n 6enka TpaHckpunummn Prox-1, a Takke 31eKTPOHHO-MUKPOCKONMYeckoe nccne-
nosaHue. MpoBeaeHHble CCeaoBaHnst CBUOETENbCTBYIOT O MOpdOreHe3e CoCygoB cepala YenoBeka, Haimunum
LLeNOYKN 3aKOHOMEPHbIX N AETEPMUHUPOBAHHbBIX MPOLIECCOB NMponudepaunmn, murpaunmn, anpdepeHLmMpoBaHms
K/TIETOYHO-TKAHEBbIX 3/IEMEHTOB, KOTOPbIE NMPUHMMALOT y4acTue B GOpMUPOBaHNN BEHEYHOIO KPOBOOOpALLLEHNS.
Bbina onpeneneHa guHamuka NAOTHOCTM COCYAMCTOro pycfla KOMMNakTHOro Mmokapaa XenynoykoB, KoTopas Ha
NPOTSXKEHW NI0QHOMO NepMoaa OHTOreHe3a nMena TeHAEHLMIO K CHUXeHMo ¢ 9-i no 20-t0 Heaento N1oaHoro ne-
pvoaa ¢ NocTENeHHbIM YBENIMYEHNEM K KOHLLY NpeHaTasbHOro nepuoga. Mcnonb3oBaHne MMMYHO-IMCTOXUMUYE-
CKMX MapKepPOB MO3BOJINII0 HaM BbISIBUTb HEOOHOPOAHOCTb pacnpeaeneHns Mop@dodyHKLMOHaNbHbBIX COCYANCTLIX
CErMEHTOB Ha NMPOTAXKEHNM KapanoreHesa.

KnioueBble cnoBa: cepaLue, oHtoreHes, CD-34, a-SMA, Prox-1, yenosek, cocyabl.
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CHRONOLOGICAL, TOPOLOGICAL AND STRUCTURAL FEATURES OF THE VASCULAR SYSTEM OF THE
HUMAN HEART VENTRICLES DURING THE PRENATAL PERIOD OF ONTOGENESIS

Dovgal G. V., Kozlov S. V., Yakovets E. A.

Abstract. The work objective was to reveal the chronological and topological features of the development of
the vascular system of human fetus ventricles. The study materials were hearts of human fetuses of 9-40 weeks of
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the prenatal period of ontogenesis. The histological, immunohistochemical studies were conducted to address this
objective by using the CD 34 vascular endothelial markers, a-SMA smooth-muscle actin and Prox-1 transcription
protein, as well as the electron microscopic examination.

It was found that in 9-12 week fetuses the myocardium preserves a compact and trabecular structure with a
clearer separation of the external compact and internal trabecular layers. The trabecular layer of myocardium of
the left ventricle on the histological slides was more indurated when compared to the right ventricle. The trabecular
layer in interventricular septum had a more branched structure from the right half side when compared to the left
one. There also exist some differences in the wall thickness of the right and left ventricles. The endothelial cells
covered all internal hollow structures of the heart ventricular chambers with one layer, namely trabeculae, papil-
lary muscles and heart valves. The endothelial cells of endocardium are of the flattened and elongated shape. The
trabecular layer of myocardium and papillary muscles experienced the ruptured processes of stratification of indi-
vidual muscle strands and formation of the cavities that were sent with the layer of endothelial cells. Gradually the
density of endothelial cells increases in the ventricular myocardium, which certainly proves the further development
of vessels. The processes of vascularisation actively occur in the compact layer of myocardium. The wall of formed
vessels consists of one or two layers of endothelial cells with a strong subordinate basement membrane surrounded
by the volume circumvascular spaces. The subepicardial space features numerous vessels of different phenotype
and diameter, which penetrate and are spread in myocardium.

In the myocardium of heart ventricles of 13-16-week fetuses the different in their direction bundles of cardio-
myocytes could be distinguished in the compact layer. Three separate muscle bundles were formed in the myocar-
dium. In the 17-20 week fetuses in the myocardium during the compaction of individual bundles of cardiomyocytes
of compact layer the sufficiently expressed interstitial spaces were formed, which were quite equally represented
in all parts of the heart ventricles and interventricular septum. In this period we marked a significant increase in
thickness of the right and left ventricles. The proliferative processes in the heart ventricles remained quite active.
The dynamics of density in the compact myocardial vascular bed of both the left and right heart ventricles was truly
reduced over the period from the 215 to the 28" week when compared to the previous periods of development.

From the 25-28 week of pregnancy the myocardium structure was bearing the marks of a definite constitu-
tion with three fascicles of differently directed myofibres in the myocardium of the right and left ventricles. Lymph
tubes were forming in close association with blood vessels and were running from cardiac base to apex. In the
myocardium of right and left heart ventricles of 29-32 week fetuses’ myofibres induration was accompanied with a
higher level of vascularization. The 33-36 week fetuses were characterized with a high level of regularity of muscle
fascicles of heart ventricles and interventricular septum with elements of final differentiation of structural compo-
nents. The densest vascular component was found in the lower third of interventricular septum. The homogenous
distribution of vascular network in myocardium having mostly definitive character concerned the hearts of 37-40
week fetuses. A separate question in our research was to study a shared distribution of phenotype varying vascular
elements in heart ventricles of fetuses during the pregnancy. With the use of immunohistochemical markers speci-
fied by us the relative share of arterial, venous and lymph links of coronary vessels during fetal period in the heart
ventricles had been calculated on microslides. As a conclusion, the carried out histologic, immunohistochemical
and electronic microscopic study of morphogenesis of human heart vessels has proven the presence of a range of
regular and determined processes of proliferation, migration, differentiation of cell-tissue elements participating in
formation of coronary blood flow. One of the components of angiogensis is proliferation and differentiation of en-
dotheliocytes which kinesis chronologically depends on the proliferation processes in myocardium. The dynamics
of vascular bed tightness of ventricle compact myocardium during the fetal period of ontogenesis had a decreasing
character from the 9" to the 20" week of the fetal period with a gradual increase through to the end of pregnancy.
The attempt we did to delimit in the fetal period the arterial, venous and lymph links of intramural coronary system
taking into consideration the expression of CD-34 vascular endothelium marker, o — SMA smooth muscle actin and
Prox-1 transcription protein brought to light inhomogeneity of distribution of morpho-functional vascular segments
during cardiogenesis. To our opinion, in further research of coronary and cardiogenesis it is prospective to use
further enlarged range of specific and sensitive molecular markers in order to establish new tendencies and laws in
the prenatal development of human hearts.

Keywords: heart, ontogeny, CD 34, a-SMA, Prox-1, human, vessels.
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