
184

Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì XI²²,  ¹3 (49), 2014

ÓÄÊ 611.126.013-053.3

ÎÑÎÁËÈÂÎÑÒ² ÇÀÊËÀÄÊÈ ÒÀ
ÌÎÐÔÎËÎÃ²×ÍÀ ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ
ÊËÀÏÀÍ²Â ÑÅÐÖß Â ÏÐÅÍÀÒÀËÜÍÎÌÓ
ÏÅÐ²ÎÄ² ÎÍÒÎÃÅÍÅÇÓ ËÞÄÈÍÈ

Ë.ß. Ôåäîíþê1,

Ò.Î. Ñåìåíþê2,

².ß. Ï³äãàéíà1

1ÄÂÍÇ "Òåðíîï³ëüñüêèé äåðæàâíèé
ìåäè÷íèé óí³âåðñèòåò  ³ì. ².ß. Ãîðáà-
÷åâñüêîãî ÌÎÇ Óêðà¿íè", ì. Òåðíîï³ëü
2Áóêîâèíñüêèé äåðæàâíèé ìåäè÷íèé
óí³âåðñèòåò, ×åðí³âö³

Ðåçþìå. Ó ðîáîò³ ïîêàçàíî, ùî çàêëàäêà ñåðöÿ ïî÷èíàºòüñÿ ùå â

åìáð³îíàëüíîìó ïåð³îä³ òà çàâåðøóºòüñÿ äî ïî÷àòêó ïëîäîâîãî

ïåð³îäó ïðåíàòàëüíîãî îíòîãåíåçó. Ñòóëêè/çàñë³íêè êëàïàí³â

ñåðöÿ âêðèò³ åíäîòåë³ºì ³ óòâîðåí³ ³íòåðñòèö³éíèìè êë³òèíàìè

òà íåîðãàí³çîâàíèì ì³æêë³òèííèì ìàòðèêñîì. Â òîâù³ êëàïàí³â

ñåðöÿ íàÿâí³ êðîâîíîñí³ ñóäèíè ì³êðîöèðêóëÿòîðíîãî ðóñëà.

Êëþ÷îâ³ ñëîâà: êëàïàí ñåðöÿ,

ïðåíàòàëüíèé îíòîãåíåç,

ìîðôîëîã³ÿ êëàïàíà ñåðöÿ,

êðîâîïîñòà÷àííÿ êëàïàíà.

Âñòóï

Âèâ÷åííÿì ïðîöåñó êàðä³îãåíåçó â íîðì³
íàóêîâö³ çàéìàþòüñÿ ïðîòÿãîì áàãàòüîõ
äåñÿòèð³÷, àëå áóäîâà òà ðîçâèòîê ñåðöÿ â
ïðåíàòàëüíîìó îíòîãåíåç³ ëþäèíè é íàäàë³
ïðîäîâæóº ö³êàâèòè íå ëèøå åìáð³îëîã³â òà
àíàòîì³â [4, 6], àëå é êë³í³öèñò³â [1, 2, 3], òîìó
ùî öå º îäíèì ³ç âàãîìèõ ï³ä´ðóíòü äëÿ â³ðíîãî
ðîçóì³ííÿ ìåõàí³çìó ôîðìóâàííÿ âàä ðîçâèòêó
òà ìîæëèâîñò³ ¿õ óíèêíåííÿ. Çíà÷íå ì³ñöå ñåðåä
âàä ðîçâèòêó ñåðöÿ çàéìàþòü âàäè, ùî çóìîâ-
ëåí³ àíîìàëüíèì ðîçâèòêîì êëàïàííîãî àïàðàòó
[9, 10] àáî íàáóò³ âàäè ñåðöÿ [5, 7, 8].

Çíàííÿ äàíèõ ùîäî ñòðóêòóðíî¿ îðãàí³çàö³¿ òà
á³îìåõàí³êè êëàïàííîãî àïàðàòó ñåðöÿ íåîáõ³äí³
ë³êàðÿì ð³çíèõ ñïåö³àëüíîñòåé, òîìó ùî â ñó÷àñ-
íó ìåäèöèíó øèðîêî âïðîâàäæåí³ óëüòðàçâóêîâ³
òà åõîêàðä³îãðàô³÷í³ ìåòîäè äîñë³äæåííÿ ñåðöÿ,
ìåòîäè òî÷íî¿ òîï³÷íî¿ ä³àãíîñòèêè, øèðîêî
çàñòîñîâóþòüñÿ ðåêîíñòðóêòèâíî-ïëàñòè÷í³
îïåðàö³¿. Çíàííÿ ìàêðî- òà ì³êðîñêîï³÷íî¿ õàðàê-
òåðèñòèêè êëàïàííîãî àïàðàòó ñåðöÿ íåîáõ³äí³
òàêîæ ³ á³îòåõíîëîãàì, êîíñòðóêòîðàì òà ³íæå-
íåðàì, ÿê³ ïðàöþþòü íàä ñòâîðåííÿì ïðîòåç³â
êëàïàí³â ñåðöÿ ëþäèíè.

Ìåòà äîñë³äæåííÿ

Âèâ÷èòè ìîðôîãåíåç êëàïàí³â ñåðöÿ ëþäèíè
â ïðåíàòàëüíîìó ïåð³îä³ îíòîãåíåçó ³ âèâ÷èòè
ì³êðîñêîï³÷íó áóäîâó òà îñîáëèâîñò³ êðîâîïîñ-
òà÷àííÿ êëàïàí³â ñåðöÿ ó ïëîä³â.

Ìàòåð³àëè ³ ìåòîäè

Ìàòåð³àëîì äëÿ äîñë³äæåííÿ ïîñëóæèëè 17
çàðîäê³â, 24 ïåðåäïëîäè òà 27 ñåðäåöü ïëîä³â.
Äëÿ äîñë³äæåííÿ áóëè âèêîðèñòàí³ ìàêðîñ-
êîï³÷íèé ìåòîä ³ ìåòîä ñâ³òëîâî¿ ì³êðîñêîï³¿.

Äîñë³äæåííÿ ïðîâåäåí³ ó â³äïîâ³äíîñò³ äî
ñòàíäàðò³â Õåëüñ³íñüêî¿ äåêëàðàö³¿ 1975 ðîêó ³ ¿¿
ïåðåãëÿíóòîìó âàð³àíòó 1983 ðîêó.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Çà÷àòîê ñåðöÿ ó çàðîäê³â ëþäèíè ç'ÿâëÿºòüñÿ
íàïðèê³íö³ 3-ãî òèæíÿ âíóòð³øíüîóòðîáíîãî ðîç-
âèòêó. Ó ä³ëÿíö³ øè¿ çàðîäêà ç ìåçåíõ³ìè, ðîçì³-
ùåíî¿ ì³æ åíòîäåðìîþ òà â³ñöåðàëüíèì ëèñòêîì
á³÷íèõ ëèñòê³â ìåçîäåðìè, óòâîðþþòüñÿ äâ³ ïî-
ðîæíèñò³ ñåðöåâ³ òðóáî÷êè, ùî íàáëèæàþòüñÿ äî
ñåðåäèííî¿ ïëîùèíè. Ó ïîäàëüøîìó, ó ì³ðó â³äî-
ñîáëåííÿ ò³ëà çàðîäêà â³ä ïîçàçàðîäêîâèõ îðãàí³â,
óòâîðåííÿ âåíòðàëüíî¿ ñòîðîíè ò³ëà òà ôîðìóâàííÿ
êèøêîâî¿ òðóáêè, ïàðí³ çàêëàäêè ñåðöÿ çáëè-
æóþòüñÿ îäíà ç îäíîþ, çì³ùóþòüñÿ ìåä³àëüíî òà
çëèâàþòüñÿ â íåïàðíó çàêëàäêó ó âèãëÿä³ ïðîñòî¿
åíäîòåë³àëüíî¿ òðóáêè. Ä³ëÿíêè ñïëàíõíîòîì³â,
ïðèëåãë³ äî åíäîòåë³àëüíî¿ çàêëàäêè ñåðöÿ, äåùî
ïîòîâùóþòüñÿ òà ïåðåòâîðþþòüñÿ íà ì³îåï³êàð-
ä³àëüí³ ïëàñòèíêè, ç ÿêèõ, ó ïîäàëüøîìó äèôå-
ðåíö³þþòüñÿ ì³îêàðä ³ åï³êàðä.

Ïðîâåäåíå äîñë³äæåííÿ ïîêàçàëî, ùî â çàðîä-
ê³â ëþäèíè 6,0-7,5 ìì ÒÊÄ ñåðöå çà ñâîºþ ôîðìîþ
ö³ëêîì íàãàäóº ôîðìó ðîçâèíóòîãî ñåðöÿ. Éîãî
âíóòð³øíÿ ñòðóêòóðà çàëèøàºòüñÿ ó âèãëÿä³ òðóá-
êè, àëå ç äåê³ëüêîìà ðîçøèðåííÿìè: çàãàëüíèì
ïåðåäñåðäÿì ³ ïðèì³òèâíèì øëóíî÷êîì, ÿê³ ì³æ
ñîáîþ ç'ºäíóþòüñÿ ÷åðåç íåðîçä³ëåíèé ïåðåäñåðä-
íî-øëóíî÷êîâèé êàíàë. Îäíîøàðîâà ïëàñòèíêà
åíäîòåë³àëüíèõ êë³òèí, ñïëîùåíèõ çà ôîðìîþ òà
îäíàêîâèõ çà ðîçì³ðàìè, ùî çâåðíóòà â ïðîñâ³ò
àòð³îâåíòðèêóëÿðíîãî êàíàëó, ïðåäñòàâëÿº ïî÷àò-
êîâ³ åíäîêàðä³àëüí³ ïîäóøêè (ðèñ. 1).

Ó çàðîäê³â 11,0-12,0 ìì ÒÊÄ ó ïðîñâ³ò³ àòð³î-
âåíòðèêóëÿðíîãî êàíàëó ñïîñòåð³ãàþòüñÿ äâ³ âåëè-
ê³ (ïåðåäíüî-âåðõíÿ òà íèæíüî-çàäíÿ) åíäîêàð-
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ä³àëüí³ ïîäóøêè, îáàá³÷ â³ä ÿêèõ ðîçòàøîâàí³ äâ³
ìàë³ á³÷í³ (ðèñ. 2). Åíäîêàðä³àëüí³ ïîäóøêè çàïîâ-
íåí³ ìåçåíõ³ìíèìè êë³òèíàìè, ùî óòâîðþþòüñÿ
âíàñë³äîê åï³òåë³àëüíî-ìåçåíõ³ìíèõ ïåðåòâîðåíü.

Âñåðåäèí³ ñåðöÿ ïîñë³äîâíî ðîçâèâàþòüñÿ òðè
ïåðåãîðîäêè: â ïåðåäñåðä³, â àðòåð³àëüíîìó
ñòîâáóð³ òà â øëóíî÷êó. Ñïî÷àòêó ç'ÿâëÿºòüñÿ
ïåðåãîðîäêà â ä³ëÿíö³ ïåðåäñåðäÿ. Â àðòåð³àëü-

Ðèñ. 1. Ñàã³òàëüíèé çð³ç çàðîäêà ëþäèíè 6,0 ìì

ÒÊÄ. Çàáàðâëåííÿ Âàí Ã³çîíîì. Ì³êðîôîòîãðàô³ÿ.

Çá.: 56õ:  1 - çàêëàäêà øëóíî÷êà; 2 - çàêëàäêà

ïåðåäñåðäÿ; 3 - àòð³îâåíòðèêóëÿðíèé êàíàë; 4 -

äîðñàëüíà åíäîêàðä³àëüíà ïîäóøêà; 5 - âåíòðàëüíà

åíäîêàðä³àëüíà ïîäóøêà; 6 - çàêëàäêà ëåãåí³; 7 -

ìåçîíåôðîñ; 8 - çàêëàäêà õðåáòîâîãî ñòîâïà.

 ïîâòîðíèì ³øåì³÷íèì ³íñóëüòîì ó ãîñòðîìó

ïåð³îä³ (M±m)

Ðèñ 2. Åíäîêàðä³àëüí³ ïîäóøêè

àòð³îâåíòðèêóëÿðíîãî êàíàëó. Çàáàðâëåííÿ

ãåìàòîêñèë³íîì òà åîçèíîì. Ì³êðîôîòîãðàô³ÿ.

Çá.: 200õ:

1 - âåëèê³ åíäîêàðä³àëüí³ ïîäóøêè; 2 - ìåçåíõ³ìí³

êë³òèíè.

íîìó ñòîâáóð³ ç'ÿâëÿºòüñÿ äðóãà ïåðåãîðîäêà, ùî
ðîñòå êàóäàëüíî òà ðîçä³ëÿº éîãî íà äâ³ ñóäèíè -
àîðòó òà ëåãåíåâèé ñòîâáóð. Ó êàìåð³ çàãàëüíîãî
øëóíî÷êà ç'ÿâëÿºòüñÿ òðåòÿ - ì³æøëóíî÷êîâà
ïåðåãîðîäêà, ùî ðîñòå ââåðõ â³ä âåðõ³âêè ñåðöÿ â
êðàí³àëüíîìó íàïðÿìêó òà, çëèâàþ÷èñü ³ç àòð³î-
âåíòðèêóëÿðíèìè ïîäóøêàìè, ïîä³ëÿº êàìåðó
øëóíî÷êà íà ë³âèé òà ïðàâèé øëóíî÷êè (ðèñ. 3).

Ïðè ì³êðîñêîï³÷íîìó âèâ÷åíí³ ïåðåäïëîä³â
14,0-17,0 ìì ÒÊÄ âèÿâëÿþòüñÿ çàêëàäêè ñòóëîê
ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàí³â òà çàêëàäêè
ï³âì³ñÿöåâèõ çàñë³íîê êëàïàí³â àîðòè òà ëåãåíå-
âîãî ñòîâáóðà (ðèñ. 4).

Ïðîâåäåí³ íàìè äîñë³äæåííÿ ñâ³ä÷àòü, ùî
ïåðåäñåðäíî-øëóíî÷êîâ³ êëàïàíè ôîðìóþòüñÿ ³ç
àòð³îâåíòðèêóëÿðíèõ åíäîêàðä³àëüíèõ ïîäóøîê, à

Ðèñ. 3. Ñàã³òàëüíèé çð³ç ïåðåäïëîäà 15,0 ìì ÒÊÄ.

Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì.

Ì³êðîôîòîãðàô³ÿ. Çá.: 100õ:

1 - ë³âèé øëóíî÷îê; 2 - ïðàâèé øëóíî÷îê; 3 -

ì³æøëóíî÷êîâà ïåðåãîðîäêà.

Ðèñ. 4. Ñàã³òàëüíèé çð³ç ïåðåäïëîäà ëþäèíè 15,0

ìì ÒÊÄ. Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì.

Ì³êðîôîòîãðàô³ÿ. Çá.: 100õ: 1 - åíäîêàðä³àëüí³

ïîäóøêè ïåðåäñåðäíî-øëóíî÷êîâîãî êàíàëà; 2 -

åíäîêàðä³àëüí³ ïîäóøêè çàñë³íîê àîðòè.

Îðèã³íàëüí³ äîñë³äæåííÿ
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ñàìå: çëèòòÿ òà ïåðåòâîðåííÿ âåðõíüî¿ òà íèæíüî¿
àòð³îâåíòðèêóëÿðíèõ ïîäóøîê ï³ä ÷àñ ðîçä³ëåííÿ
àòð³îâåíòðèêóëÿðíîãî êàíàëó äàº ïî÷àòîê ïåðåä-
í³é ñòóëö³ ì³òðàëüíîãî êëàïàíà òà ïåðåãîðîäêîâ³é
ñòóëö³ òðèñòóëêîâîãî êëàïàíà. Ë³âà á³÷íà àòð³î-
âåíòðèêóëÿðíà ïîäóøêà óòâîðþº çàäíþ ñòóëêó
ì³òðàëüíîãî êëàïàíà, òîä³ ÿê ïðàâà ëàòåðàëüíà
ïîäóøêà ïîáóäóâàëà ïåðåäíþ òà çàäíþ ñòóëêè
òðèñòóëêîâîãî êëàïàíà.

Êëàïàíè àîðòè òà ëåãåíåâîãî ñòîâáóðà ôîð-
ìóþòüñÿ ³ç ÷îòèðüîõ ïîäóøîê êîíîòðóíêóñó, ùî º
ïîõ³äíèìè ìåçåíõ³ìè îñíîâè åíäîêàðä³àëüíèõ
ãðåáåí³â. Ïîäóøêè â³äð³çíÿþòüñÿ çà ñâî¿ìè ðîç-
ì³ðàìè, à ñàìå íàìè âèÿâëåí³ äâ³ âåëèê³ òà äâ³
ìàëåíüê³ âñòàâí³ ïîäóøêè. Êîæíà ç âåëèêèõ
ïîäóøîê ïîä³ëÿºòüñÿ òà äàº ïî÷àòîê äâîì çàñ-
ë³íêàì (ïðàâ³é òà ë³â³é) êîæíîãî êëàïàíà. Âñòàâí³
ïîäóøêè, ó ñâîþ ÷åðãó, äàþòü ïî÷àòîê òðåò³ì
çàñë³íêàì: çàäí³é - êëàïàíà àîðòè òà ïåðåäí³é -
êëàïàíà ëåãåíåâîãî ñòîâáóðà. Äî ê³íöÿ äðóãîãî
ì³ñÿöÿ âñ³ ñòðóêòóðí³ åëåìåíòè ñåðöÿ âæå çàê-
ëàäåí³. ×³òêî ñôîðìîâàí³: ïðàâå ïåðåäñåðäÿ ³
øëóíî÷îê, ë³âå ïåðåäñåðäÿ ³ øëóíî÷îê, ÿê³
ñïîëó÷àþòüñÿ ì³æ ñîáîþ, â³äïîâ³äíî, ïðàâèì òà
ë³âèì ïåðåäñåðäíî-øëóíî÷êîâèìè êàíàëàìè (ðèñ.
5).

Ïðè ìàêðîñêîï³÷íîìó äîñë³äæåíí³ ñòóëêè

ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàí³â ïëîä³â ìàëè
âèãëÿä òîíêèõ íàï³âïðîçîðèõ ïëàñòèíîê ³ç áëèñ-
êó÷èìè ïîâåðõíÿìè. Ïåðåäñåðäíà ïîâåðõíÿ ð³â-
íà. Ç³ ñòîðîíè øëóíî÷ê³â ïîâåðõíÿ ìàëà ñâîºð³äí³
íåð³âíîñò³, ùî áóëè ïîâ'ÿçàí³ ç ïðèêð³ïëåííÿì
ñóõîæèëêîâèõ ñòðóí, ÿê³ ïðÿìóâàëè â³ä ñîñêîïî-
ä³áíèõ ì'ÿç³â ³ ô³êñóâàëèñü äî ñòóëîê.

Ó ðåçóëüòàò³ ìàêðîñêîï³÷íîãî äîñë³äæåííÿ
øëóíî÷êîâî-ñóäèííèõ êëàïàí³â ïëîä³â ëþäèíè â
óñ³õ âèïàäêàõ âèÿâèëè, ùî ê³ëüê³ñòü çàñë³íîê êëà-
ïàíà íå çì³íþâàëàñü ³ ñêëàëà ó êîæíîìó âèïàäêó
- ïî òðè çàñë³íêè òà ìàëè âèãëÿä êèøåíü.

Ñâ³òëîîïòè÷íå äîñë³äæåííÿ ñòóëîê ì³òðàëü-
íîãî òà òðèñòóëêîâîãî êëàïàí³â ñåðöÿ ïëîä³â ëþ-
äèíè ïîêàçàëè ìîðôîëîã³÷íó ñõîæ³ñòü áóäîâè, ÿê ³
ñâ³òëîîïòè÷íå äîñë³äæåííÿ çàñë³íîê àîðòè òà
ëåãåíåâîãî ñòîâáóðà.

Ó ïëîä³â ñòóëêè/çàñë³íêè êëàïàí³â ñåðöÿ âêðèò³
åíäîòåë³ºì, óòâîðåí³ ³íòåðñòèö³éíèìè êë³òèíàìè
òà íåîðãàí³çîâàíèì ì³æêë³òèííèì ìàòðèêñîì.
²íòåðñòèö³éí³ êë³òèíè, ùî çíàõîäèëèñü ó òîâù³
ñòóëîê/çàñë³íîê êëàïàí³â ñåðöÿ, ðîçòàøîâóâàëèñÿ
ç äîñèòü ð³âíîì³ðíîþ ù³ëüí³ñòþ. Êë³òèíè áóëè
âèäîâæåíî¿ ôîðìè òà ìàëè òîíê³ â³äðîñòêè, ÿê³
òÿãíóëèñü ÷åðåç âåñü ìàòðèêñ ñòóëêè òà
çíàõîäèëèñü ³ç íèì ó ò³ñíîìó çâ'ÿçêó (ðèñ. 6).

Ù³ëüí³ñòü êëàïàííèõ ³íòåðñòèö³éíèõ êë³òèí

Ðèñ. 5. Ôðîíòàëüíèé çð³ç ïåðåäïëîäà 31,5 ìì

ÒÊÄ. Çàáàðâëåííÿ çà Âàí Ã³çîíîì. Ì³êðîôîòîãðàô³ÿ.

Çá.: 56õ: 1 - ë³âèé øëóíî÷îê; 2 - ïðàâèé øëóíî÷îê; 3 -

ëåãåíåâèé ñòîâáóð; 4 - ïðàâå ïåðåäñåðäÿ; 5 - ë³âå

ïåðåäñåðäÿ; 6 - ïå÷³íêà; 7 - ñòðàâîõ³ä; 8 - ïîñò³éí³

íèðêè; 9 - íàäíèðêîâ³ çàëîçè; 10 - ÷åðåâíà àîðòà; 11 -

îñåðäÿ; 12 - ä³àôðàãìà.

Ðèñ. 6. Ïîïåðå÷íèé çð³ç çàñë³íêè ëåãåíåâîãî

êëàïàíà 31 òèæíÿ ïðåíàòàëüíîãî ïåð³îäó ðîçâèòêó.

Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì.

Ì³êðîôîòîãðàô³ÿ. Çá.: 100õ:

1 - åíäîòåë³é; 2 - ³íòåðñòèö³éí³ êë³òèíè; 3 -

íåîðãàí³çîâàíèé ì³æêë³òèííèé ìàòðèêñ.

â³äì³÷àëàñü âèùîþ ó äðóãîìó òðèìåñòð³ òà ïðîã-
ðåñèâíî çìåíøóâàëàñü ³ç çá³ëüøåííÿì òåðì³íó
âàã³òíîñò³. Âîëîêíèñòèé êîìïîíåíò ñïîëó÷íî¿
òêàíèíè, à ñàìå êîëàãåíîâ³ òà åëàñòè÷í³ âîëîêíà,

îñîáëèâî íå âèä³ëÿëèñü.
Ó ñêëàä³ ñòóëîê ïåðåäñåðäíî-øëóíî÷êîâèõ

êëàïàí³â áóëè âèÿâëåí³ êðîâîíîñí³ ñóäèíè
ì³êðîöèðêóëÿòîðíîãî ðóñëà, ÿê³ ñïîñòåð³ãàëèñü ÿê
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â îñíîâ³ ñòóëêè, òàê ³ ó â³ëüíîìó êðà¿.
Ó çàñë³íêàõ øëóíî÷êîâî-ñóäèííèõ êëàïàí³â

ñåðöÿ ïëîä³â áóëî âèÿâëåíî ñóäèíè ì³êðî-

öèðêóëÿòîðíîãî ðóñëà. Âèÿâëåí³ êðîâîíîñí³ ñó-
äèíè ëîêàë³çóâàëèñü ó òîâù³ çàñë³íîê, çàéìàþ÷è
ñåðåäèííå ïîëîæåííÿ ó â³äïîâ³äíîñò³ äî òîâùèíè
çàñë³íêè (ðèñ.7).

Ðèñ. 7. Êðîâîíîñí³ ñóäèíè ó ñêëàä³ çàñë³íêè àîðòàëüíîãî êëàïàíà ïëîäà 24 òèæí³â ïðåíàòàëüíîãî

ðîçâèòêó. Çàáàðâëåííÿ ãåìàòîêñèë³íîì òà åîçèíîì. Ì³êðîôîòîãðàô³ÿ. Çá.:200õ: 1 - âåíóëà.

Âèñíîâêè

Ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü ïðî òå, ùî
çàêëàäêà ñåðöÿ ÿê îðãàíà, ïî÷èíàºòüñÿ â åì-
áð³îíàëüíîìó ïåð³îä³ òà çàâåðøóºòüñÿ äî ïî÷àòêó
ïëîäîâîãî ïåð³îäó ïðåíàòàëüíîãî ðîçâèòêó.
Ïî÷àòêîì ôîðìóâàííÿ êëàïàí³â ³ ñåïòàö³¿ ñåðöÿ º
óòâîðåííÿ òà åï³òåë³àëüíî-ìåçåíõ³ìíå ïåðåòâî-
ðåííÿ åíäîêàðä³àëüíèõ ïîäóøîê àòð³îâåíòðè-
êóëÿðíîãî êàíàëó òà êîíîòðóíêóñó. Êëàïàíè ñåðöÿ
ôîðìóþòüñÿ îäíî÷àñíî ³ç ïðîöåñàìè ñåïòàö³¿.
Ïðè öüîìó îñòàòî÷íå ôîðìóâàííÿ ñòðóêòóð
êëàïàí³â â³äáóâàºòüñÿ ç íåçíà÷íîþ ð³çíèöåþ â
÷àñ³. Äî ïî÷àòêó ïëîäîâîãî ïåð³îäó îñíîâí³ åòàïè
ìîðôîãåíåçó ñåðöÿ òà éîãî êëàïàííîãî àïàðàòó
ö³ëêîì çàâåðøóþòüñÿ. Çä³éñíåí³ ñåïòàö³¿ ³çî-
ëþþòü ñèñòåìíó öèðêóëÿö³þ â³ä ëåãåíåâî¿.

Ñòóëêè/çàñë³íêè êëàïàí³â ñåðöÿ ó ïëîä³â âêðèò³
åíäîòåë³ºì. Ó òîâù³ ñòóëîê/çàñë³íîê ì³ñòÿòüñÿ
³íòåðñòèö³éí³ êë³òèíè òà íåîðãàí³çîâàíèé ì³æ-
êë³òèííèé ìàòðèêñ, âîëîêíèñòèé êîìïîíåíò ÿêîãî
äîáðå íå ³äåíòèô³êóºòüñÿ.

Ñòóëêè ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàí³â òà
çàñë³íêè êëàïàíà àîðòè ó ïëîä³â ì³ñòÿòü ñóäèíè
ì³êðîöèðêóëÿòîðíîãî ðóñëà. Ó ñòóëêàõ ì³òðàëü-
íîãî òà òðèñòóëêîâîãî êëàïàí³â êðîâîíîñí³ ñóäèíè
òðàïëÿþòüñÿ ÿê â îñíîâ³, òàê ³ ó â³ëüíîìó êðà¿
ñòóëîê. Êðàùå êðîâîïîñòà÷àííÿ â³äì³÷àºòüñÿ â
ïåðåäí³é ñòóëö³ ì³òðàëüíîãî êëàïàíà, ïåðåäí³é òà
çàäí³é ñòóëêàõ òðèñòóëêîâîãî êëàïàíà. Ó çàñë³í-
êàõ êëàïàíà àîðòè êðîâîíîñí³ ñóäèíè çàéìàþòü
ñåðåäèííå ïîëîæåííÿ â³äíîñíî òîâùèíè ñòóëêè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Óòî÷íåí³ íàóêîâ³ äàí³ ùîäî ðîçâèòêó òà ñòðóê-
òóðíî¿ îðãàí³çàö³¿ ñòóëîê/çàñë³íîê êëàïàí³â ñåðöÿ ³

îñîáëèâîñòåé áóäîâè êðîâîíîñíèõ ñóäèí âàñêóëÿ-
ðèçîâàíèõ ä³ëÿíîê êëàïàí³â ñåðöÿ â ïðåíàòàëü-
íîìó ïåð³îä³ îíòîãåíåçó ëþäèíè º âàãîìèì òåî-
ðåòè÷íèì ï³ä´ðóíòÿì äëÿ ïîäàëüøîãî ïîãëèáëå-
íîãî òà äåòàëüíîãî àíàë³çó ìîðôîëîã³÷íèõ çì³í,
ùî â³äáóâàþòüñÿ â êëàïàíàõ ïðè âðîäæåí³é òà
íàáóò³é ïàòîëîã³¿ êëàïàííîãî àïàðàòó ñåðöÿ.

Ë³òåðàòóðà. 1.Êèðüÿêóëîâ Ã.Ñ. Êëèíè÷åñêàÿ àíàòîìèÿ
ñåðäöà äåòåé â íîðìå è ïðè âðîæäåííûõ äåôåêòàõ ìåææåëó-
äî÷êîâîé ïåðåãîðîäêè / Ã.Ñ. Êèðüÿêóëîâ, Â.À. Âàñèëüåâ. -
Äîíåöê, 1997. - 235 ñ. 2.Êîððåêöèÿ ìèêðîöèðêóëÿöèè â
êëèíè÷åñêîé ïðàêòèêå / [Í.Å ×åðíåõîâñêàÿ, Â.Ê. Øèøëî,
À.Â. Ïîâàëÿåâ, Ç.À. Øåâõóæåâ]. - Èçä-âî: Áèíîì. Ëàáî-
ðàòîðèÿ çíàíèé, 2013. - 208 ñ. 3.Ìàòþøå÷êèí Ñ.Â. Îöåíêà
ìîðôîëîãè÷åñêèõ ïîêàçàòåëåé ñåðäöà ó ïëîäîâ ðàçíîãî
ïîëà / Ñ.Â. Ìàòþøå÷êèí, À.Ê. Êîñîóðîâ // Ñòðóêòóðíî-
ôóíêöèîíàëüíàÿ îðãàíèçàöèÿ îðãàíîâ è òêàíåé â íîðìå,
ïàòîëîãèè è ýêñïåðèìåíòå: ïîä ðåä. Ä.Â. Áàæåíîâà. - Òâåðü:
ÐÈÎ ÒÃÌÀ, 1996. - 190 ñ. 4.Ñòàíåê È. Ýìáðèîëîãèÿ
÷åëîâåêà / È. Ñòàíåê. - Áðàòèñëàâà: Âåäà, 1999. - 417 ñ.
5.Ñòåïàí÷óê À.Ï. Ìîðôîëîã³÷í³ çì³íè êëàïàííîãî àïàðàòà
ñåðöÿ ëþäèíè ïðè íàáóòèõ âàäàõ / À.À. Ñòåïàí÷óê // Â³ñíèê
ìîðôîëîã³¿. - 2008. - 14(1). - Ñ. 247-249. 6.Òîìàñ Â.
Ìåäè÷íà åìáðiîëîãiÿ çà Ëàíãìàíîì / Â. Òîìàñ. - Ëüâiâ:
Íàóòiëóñ, 2001. - 550 ñ. 7.Ôåäîíþê Ë.ß. Ìîðôîëîã³÷íà
õàðàêòåðèñòèêà êëàïàí³â ñåðöÿ ëþäèíè ïðè ³íôåêö³éíîìó
åíäîêàðäèò³ / Ë.ß. Ôåäîíþê, Â.Ï. Çàõàðîâà, Î.À. Êðèêóíîâ
[òà ³í.] // Áóêîâèíñüêèé ìåäè÷íèé â³ñíèê. - 2004. - Ò. 8, ¹ 4.
- Ñ. 83-85. 8.Ôåäîíþê Ë.ß. Ìèêðîñêîïè÷åñêîå ñòðîåíèå è
êðîâîñíàáæåíèå êëàïàíîâ ñåðäöà â íîðìå è ïðè ïðèîá-
ðåòåííûõ ïîðîêàõ ñåðäöà ðàçëè÷íîãî ãåíåçà. / Ë.ß.
Ôåäîíþê, Ò.À. Ñåìåíþê, Þ.Þ. Ìàëèê [òà ³í.] // Ìàòåðèàëû
ìåæäóíàðîäíîé íàó÷íîé êîíôåðåíöèè ïîñâ. 100-ëåòèþ ñî
äíÿ ðîæäåíèÿ ïðîô. Á.Ç. Ïåðëèíà ïîä. ðåäàêöèåé È.
Êàòåðåíþêà - Èçä. Sirius SRL, Êèøèíýó. - 2012. - Ñ. 363-367.
9.Combs M.D. Heart valve development: regulatory networks
in development and disease / M.D. Combs, K.E. Yutzey // Circ.
Res. - 2009. - 105 (5). - P. 408-421. 10.Imanaka K. The
stiffness of normal and abnormal mitral valve / K. Imanaka, Sh.
Takamoto, T. Ohtsuka [et al.] // Ann Thorac ñardiovasc Surg. -
2007. - Vol. 13, ¹ 3. - P. 178-184.
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Ë.ß. Ôåäîíþê, Ò.À. Ñåìåíþê, È.ß. Ïèäãàéíà

Ðåçþìå. Â ðàáîòå ïîêàçàíî, ÷òî çàêëàäêà ñåðäöà íà÷è-
íàåòñÿ åùå â ýìáðèîíàëüíîì ïåðèîäå è çàâåðøàåòñÿ äî
íà÷àëà ïëîäíîãî ïåðèîäà ïðåíàòàëüíîãî îíòîãåíåçà.
Ñòâîðêè / çàñëîíêè êëàïàíîâ ñåðäöà ïîêðûòû ýíäîòåëèåì è
îáðàçîâàííûå èíòåðñòèöèàëüíûìè êëåòêàìè è íåîðãàíè-
çîâàííûì ìåæêëåòî÷íûì ìàòðèêñîì. Â òîëùå êëàïàíîâ
ñåðäöà èìåþùèåñÿ êðîâåíîñíûå ñîñóäû ìèêðîöèð-
êóëÿòîðíîãî ðóñëà.

Êëþ÷åâûå ñëîâà: êëàïàí ñåðäöà, ïðåíàòàëüíûé îíòî-
ãåíåç, ìîðôîëîãèÿ êëàïàíà ñåðäöà, êðîâîñíàáæåíèå êëàïàíà.

PECULIARITIES OF LAYING AND THE
MORPHOLOGICAL CHARACTERISTIC OF HEART

VALVES IN THE PRENATAL PERIOD OF THE HUMAN
ONTOGENESIS

L.Ya. Fedoniuk1, T.A. Semeniuk2, I.Ya. Pidgaina1

Abstract. This work has shown that, the laying of the heart
begins in the embryonic period and finishes till the fetal period
of the prenatal ontogenesis. The cusps of the heart valves are
covered by the endothelium and made of the interstitial cells and
nonorganized extracellular matrix. The blood vessels of the
microcirculation are present within the cusps of the heart valves.

Introduction. The process cardiogenesiscontinues to be the
subject of interest of the scientists because this process is the
basis for understanding the mechanisms of the development of
heart diseases and possibilities to avoid them. The knowledge of
the structure and biomechanics of the heart valvular apparatus  is
necessary in connection with the use of the newest instrumental
and medical apparatuses in modern medicine.

Objectives of the research
To retrace morphogenesis of the human heart valves during

the prenatal period of ontogenesis and study the microscopic
structure and peculiarities of the blood supply of the heart
valves in foetus.

Materials and methods
17 embryo, 24 prefoetuses and 27 hearts of foetus were

observed. Macroscopic method and method of the light
microscopy investigation were used during investigation.

Results of the research and discussion
The results of investigations show that the heart begins to

develop at embryonic period at the end of the third week and
looks like simple endothelial tube. The adjacent portions of the
splanchnotomes which are converted into myoepicardial plates,
from which later on differentiate the myocardium and
epicardium.

In human embryo 6,0-7,5 mm of the parietal-coccygeal
length the heart has the similar shape as the developed heart. Its
inner structure remains in the form of tube but with some
dilations: the general atrium and primitive ventricle, that are
joined with each other by the atriaventricular canal. The
endocardial cushions are visible in it.

The endocardial cushions are the beginningof the heart valve
formation. They also take part in the processes of the heart
septation. They are made up of mesenchymal cells that are
foemed due to the epithelial-mesenchymal transformation. Three
septae are developed within the heart step by step: in the atrium,
arterial trunk and ventricle.

Our researches are indicative of the fact that atriaventricular
valves are formed from the atriaventricular endocardial cushions.
The valves of aorta and pulmonary trunk are formed from the
cushions of conotrunkus, which are derived from the
mesenchyme of the endocardial cristae.

All structural elements of the heart are laid till the end of the
second month. The right atrium and ventricle, the left atrium and
ventricle, which are joined with each other by the right and left
atriaventricular canals correspondingly.

Macroscopically the cusps of the atriaventricular valves
looked like thin transparent plates. The atrial surface was
smooth. The ventricular surface had irregular relief due to the
attachment of the chordae tendinea. Three pocket-like cusps
were detected in the ventricular-vascular valves.

At the microscopic investigation the cusps of the heart
valves are covered by the endothelium. There are interstitial cells
and non organized extracellular matrix in the thickness. Heart
valves in foetus have blood vessels of microcirculation.

Conclusion
The data obtained testify to the development and

morphological characteristic of leaflets of heart valves, during
prenatal period of the human ontogenesis and also demonstrate
peculiarities of their morphological structure and blood supple.

Key words: heart valve, prenatal ontogenesis, morphology
of heart valve, blood supply of heart valve

1State Higher Educational Establishment "Ternopil
State Medical University of I.Ya. Gorbachevskii of

Ministry of public health of Ukraine", Ternopil
2Bucovinian State Medical University, Chernivtsy
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