
Ó ñó÷àñí³é â³êîâ³é ìîðôîëîã³¿ îäí³ºþ ç íå-
äîñòàòíüî âèâ÷åíèõ º ïðîáëåìà â³êîâî¿ àí-
ã³îëîã³¿. Îñîáëèâî àêòóàëüíèì º ïèòàííÿ
ïðåíàòàëüíîãî ðîçâèòêó ñóäèí ãåìîì³êðî-
öèðêóëÿòîðíîãî ðóñëà (ÃÌÖÐ), ÿê³ çàáåçïå-
÷óþòü îïòèìàëüí³ óìîâè äëÿ íîðìàëüíîãî
îðãàíî- ³ ã³ñòîãåíåçó [1, 2]. Â³äõèëåííÿ â³ä
íîðìàëüíîãî àíã³îãåíåçó ñïðèÿº ñòðóêòóðí³é
ïåðåáóäîâ³ îðãàí³â, ùî ìîæå ïðèçâåñòè äî
ôîðìóâàííÿ ð³çíîìàí³òíèõ âàä. Ó ñó÷àñí³é
ë³òåðàòóð³ º äàí³ ïðî ñòðóêòóðí³ îñîáëèâîñò³
ñóäèí ÃÌÖÐ, ïåðåâàæíî êàï³ëÿð³â ð³çíîìà-
í³òíèõ îðãàí³â ëþäèíè â ïåð³îä âíóòð³øíüî-
óòðîáíîãî ðîçâèòêó [3-7] Ïðîòå é äîíèí³ íå
âèâ÷åí³ çàãàëüí³ çàêîíîì³ðíîñò³ óòâîðåííÿ ³
ïðèíöèïè ëàíêîâî¿ äèôåðåíö³àö³¿ ñóäèí
ÃÌÖÐ ôóíêö³îíàëüíî ð³çíèõ îðãàí³â ëþäè-
íè ïðîòÿãîì ïðåíàòàëüíîãî ïåð³îäó îíòîãå-
íåçó.

Ìåòà äîñë³äæåííÿ. Âèâ÷èòè çàãàëüí³
çàêîíîì³ðíîñò³ óòâîðåííÿ òà äèôåðåíö³àö³¿
ñóäèí ÃÌÖÐ ôóíêö³îíàëüíî ð³çíèõ îðãàí³â
ëþäèíè â ïåð³îä âíóòð³øíüîóòðîáíîãî ðîç-
âèòêó.

Ìàòåð³àë ³ ìåòîäè. Ðîáîòà âèêîíàíà íà 60
ïëîäàõ ëþäèíè â³êîì 2-9 ì³ñÿö³â. Äîñë³äæåí³ êðî-
âîíîñí³ ì³êðîñóäèíè òîíêî¿ êèøêè, ñêåëåòíîãî
ì'ÿçà, ÷åðâîïîä³áíîãî â³äðîñòêà, ë³ìôàòè÷íèõ
âóçë³â, ñåðîçíîãî ïåðèêàðäà. Çàêîíîì³ðíîñò³ ñòà-
íîâëåííÿ ôîðìè åíäîòåë³îöèò³â âèâ÷àëè íà
ñâ³òëîîïòè÷íîìó ð³âí³ çà äîïîìîãîþ ìåòîäó
³ìïðåãíàö³¿ ñóäèí 0,2% ðîç÷èíîì í³òðàòó ñð³áëà
÷åðåç âèñõ³äíó àîðòó. Óëüòðàñòðóêòóðí³ çàêî-
íîì³ðíîñò³ áóäîâè ñò³íêè ì³êðîñóäèí ÃÌÖÐ âèâ-
÷àëè çà äîïîìîãîþ ìåòîäó òðàíñì³ñ³éíî¿ åëåêò-
ðîííî¿ ì³êðîñêîï³¿. Ìàòåð³àë äëÿ òðàíñì³ñ³éíî¿
åëåêòðîííî¿ ì³êðîñêîï³¿ áóâ îáðîáëåíèé çà çà-
ãàëüíîïðèéíÿòîþ ìåòîäèêîþ. 

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâî-
ðåííÿ. Ó äîöèðêóëÿö³éíó ôàçó ðîçâèòêó ñèñ-
òåìè ì³êðîöèðêóëÿö³¿ íà II ì³ñÿö³ ïðåíàòàëü-
íîãî îíòîãåíåçó âíóòð³øíüîîðãàíí³ ì³êðîñó-
äèíè íà çðàçîê ïðîòîêàï³ëÿð³â øèðîêî àíàñ-
òîìîçóþòü ì³æ ñîáîþ ³ ôîðìóþòü äèôóçíå
ïðîòîêàï³ëÿðíå ðóñëî. Ñò³íêà ïðîòîêàï³ëÿð³â
óòâîðåíà ïðèìîðä³àëüíèìè åíäîòåë³îöèòà-
ìè, ÿê³ çà ñâî¿ìè óëüòðàñòðóêòóðíèìè îñîá-
ëèâîñòÿìè â³äíîñÿòüñÿ äî åíäîòåë³þ íåïåðå-
ðâíîãî òèïó. Áàçàëüíà ìåìáðàíà â³äñóòíÿ;
íàâêîëî åíäîòåë³àëüíî¿ âèñòèëêè íåð³âíî-
ì³ðíî ðîçòàøîâàí³ êë³òèíè ìåçåíõ³ìè. Îòæå,
â äîöèðêóëÿö³éí³é ôàç³ â îðãàíàõ âèçíà÷à-
ºòüñÿ äâà êîìïàðòìåíòè ñèñòåìè ì³êðîöèð-
êóëÿö³¿: ñóäèííèé, ÿêèé óòâîðåíèé ïðîòîêà-
ï³ëÿðàìè, ³ ³íòåðñòèö³éíèé, óòâîðåíèé ì³æ-
êë³òèííèìè êàíàëàìè ³ ù³ëèíàìè ì³æ ðîáî-
÷èìè åëåìåíòàìè îðãàíà òà êë³òèíàìè ìå-
çåíõ³ìè. 

Ïî÷àòîê öèðêóëÿö³éíî¿ ôàçè â ðîçâèòêó
ñèñòåìè ì³êðîöèðêóëÿö³¿ çóìîâëåíèé ï³ä-
êëþ÷åííÿì äèôóçíîãî ïðîòîêàï³ëÿðíîãî ðóñ-
ëà îðãàí³â äî ñèñòåìíîãî êðîâîòîêó ïëîäà. Ó
ïðîöåñ³ ïðîãðåñèâíîãî îðãàíî- ³ ã³ñòîãåíåçó
öèðêóëÿö³ÿ êðîâ³ ïî ³íäèôåðåíòíèõ ïðîòî-
êàï³ëÿðàõ íå ìîæå çàäîâ³ëüíèòè ïîòðåáè òêà-
íèííèõ ì³êðîñòðóêòóð, ùî ðîçâèâàþòüñÿ.
Éìîâ³ðíî, ùî ñàìå ïðîãðåñèâíå çá³ëüøåííÿ
ìåòàáîë³÷íî¿ àêòèâíîñò³ îðãàí³â ³ º äîì³íóþ-
÷èì ôàêòîðîì, ùî ³íäóêóº çì³íó ïåðâèííî¿
ïðîòîêàï³ëÿðíî¿ ñ³òêè íà âòîðèííå îðãàíîñ-
ïåöèô³÷íå ÃÌÖÐ. Ïðîöåñè öèðêóëÿö³¿ êðîâ³
ñïðèÿþòü âèíèêíåííþ îñîáëèâèõ ãåìîäèíà-
ì³÷íèõ óìîâ, ùî çóìîâëþþòü âèä³ëåííÿ â äè-
ôóçíîìó ïðîòîêàï³ëÿðíîìó ðóñë³ ïðèâ³äíèõ,
îáì³ííèõ ³ â³äâ³äíèõ ì³êðîñóäèí. Ïðèâ³äí³ ³
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â³äâ³äí³ ì³êðîñóäèíè çàáåçïå÷óþòü àäåêâàò-
íå êðîâîïîñòà÷àííÿ òêàíèííèõ ì³êðîðåã³î-
í³â. Îáì³ííèì ì³êðîñóäèíàì âëàñòèâà îáì³í-
íà ôóíêö³¿. Îñîáëèâîñò³ áóäîâè ñò³íêè ïðè-
â³äíèõ ³ â³äâ³äíèõ ñóäèí ñâ³ä÷àòü, ùî ö³ ì³ê-
ðîñóäèíè òàêîæ áåðóòü ó÷àñòü ó âèêîíàíí³
îáì³ííèõ ôóíêö³é. Ïîñòóïîâî â êë³òèííèõ ³
íåêë³òèííèõ êîìïîíåíòàõ ñò³íîê ïðèâ³äíèõ,
îáì³ííèõ ³ â³äâ³äíèõ ì³êðîñóäèí ïðîòîêàï³-
ëÿðíîãî ðóñëà ïî÷èíàþòüñÿ ñòðóêòóðí³ ïðî-
öåñè äèôåðåíö³àö³¿, âíàñë³äîê ÷îãî ì³êðîñó-
äèíè äèôåðåíö³þþòüñÿ ó â³äïîâ³äí³ ëàíêè
ÃÌÖÐ. Âíàñë³äîê îñîáëèâîñòåé ðåã³îíàðíî¿
ãåìîäèíàì³êè ³ ô³ç³îëîã³÷íî¿ ã³ïåðòåíç³¿ ç
ïðèâ³äíèõ ì³êðîñóäèí äèôåðåíö³þþòüñÿ àð-
òåð³îëÿðí³ ì³êðîñóäèíè. Äèôåðåíö³þâàííÿ
ïðèâ³äíèõ ì³êðîñóäèí ïðîòîêàï³ëÿðíîãî
ðóñëà â àðòåð³îëÿðíó ëàíêó ÃÌÖÐ ñóïðîâîä-
æóºòüñÿ ñòàíîâëåííÿì âåðåòåíîïîä³áíî¿
ôîðìè åíäîòåë³îöèò³â, çì³íîþ ¿õ îð³ºíòàö³¿
âçäîâæ îñ³ ñóäèíè, ðàíí³ì ðîçâèòêîì áàçàëü-
íî¿ ìåìáðàíè. Ìàëîäèôåðåíö³éîâàí³ ñïî-
ëó÷íîòêàíèíí³ êë³òèíè, ùî îòî÷óþòü ççîâí³
åíäîòåë³îöèòè, ïîñòóïîâî ðîçâèâàþòüñÿ â
íàïðÿìêó ì³îöèò³â, ÷èñåëüí³ñòü ÿêèõ çá³ëü-
øóºòüñÿ ç ðîñòîì ïëîäà. Ó ïðîöåñ³ öèòîäè-
ôåðåíö³àö³¿ ì³îöèò³â óòâîðþºòüñÿ ¿õ âëàñíà
áàçàëüíà ìåìáðàíà, âèçíà÷àºòüñÿ ðåäóêö³ÿ
îðãàíåë ñèíòåòè÷íîãî àïàðàòó ³ ïðîãðåñèâíå
çðîñòàííÿ ÷èñåëüíîñò³ ì³îô³áðèë. Àäâåíòè-
ö³éíà îáîëîíêà àðòåð³îëÿðíèõ ì³êðîñóäèí
ðîçâèâàºòüñÿ ïîâ³ëüíî ïðîòÿãîì äðóãî¿ ïîëî-
âèíè ïðåíàòàëüíîãî ïåð³îäó îíòîãåíåçó. Ìå-
òàáîë³÷íèé ôàêòîð âèçíà÷àº ñòóï³íü ðîçâèò-
êó îáì³ííî¿ ëàíêè. Êðîâîíîñí³ êàï³ëÿðè
ÃÌÖÐ óòâîðþþòüñÿ ç îáì³ííèõ ì³êðîñóäèí
çàâäÿêè ëàíêîâ³é äèôåðåíö³àö³¿ òà ñïåö³àë³-
çàö³¿ åíäîòåë³îöèò³â. Áàçàëüíà ìåìáðàíà ðîç-
âèâàºòüñÿ ïîñòóïîâî. Êë³òèíè ïàðàâàçàëüíî¿
ñïîëó÷íî¿ òêàíèíè äèôåðåíö³þþòüñÿ â ïå-
ðèöèòè. Öå ñóïðîâîäæóºòüñÿ ñòàíîâëåííÿì
âåðåòåíîïîä³áíî¿ ôîðìè, çìåíøåííÿì ¿õ
ðîçì³ð³â, ðåäóêö³ºþ îðãàíåë ñèíòåòè÷íîãî
àïàðàòó, ñòàíîâëåííÿì âëàñíî¿ áàçàëüíî¿
ìåìáðàíè. Îáì³íí³ ì³êðîñóäèíè â ñâîºìó
ðîçâèòêó äóæå äèíàì³÷í³. Âíàñë³äîê ëàá³ëü-
íîñò³ ìåòàáîë³÷íèõ öåíòð³â ÷àñòèíà ñóäèí
ðåäóêóºòüñÿ, ùî ñóïðîâîäæóºòüñÿ êîëàïñîì
ñóäèííî¿ ñò³íêè ³ äåãåíåðàòèâíèìè ïðîöåñà-
ìè â åíäîòåë³îöèòàõ. Ïðè äèôåðåíö³þâàíí³
â³äâ³äíèõ ì³êðîñóäèí ïðîòîêàï³ëÿðíîãî ðóñ-

ëà â íàïðÿìêó âåíóëÿðíèõ ì³êðîñóäèí ÃÌÖÐ
â³äáóâàºòüñÿ ñòàíîâëåííÿ ëàíêîâîñïåöèô³÷-
íèõ ðèñ áóäîâè, âëàñòèâèõ åíäîòåë³îöèòàì
âåíóëÿðíèõ ì³êðîñóäèí: åíäîòåë³îöèòè íà-
áóâàþòü íåïðàâèëüíî¿ ïîë³ãîíàëüíî¿ ôîðìè,
â ì³ðó çá³ëüøåííÿ ä³àìåòðà âåíóëÿðíî¿
ì³êðîñóäèíè åíäîòåë³îöèòè ñòàþòü îâàëüíè-
ìè. Åíäîòåë³îöèòàì âëàñòèâèé íèçüêèé
ñòóï³íü ðîçâèòêó îðãàíåë ñèíòåòè÷íîãî àïà-
ðàòó, äîáðå ðîçâèíóòà ñèñòåìà ì³êðîï³íîöè-
òîçíîãî òðàíñïîðòó. Êë³òèíè ïàðàâàçàëüíî¿
ñïîëó÷íî¿ òêàíèíè äèôåðåíö³þþòüñÿ â ïå-
ðèöèòè, ÷èñåëüí³ñòü ÿêèõ çá³ëüøóºòüñÿ ç
ðîñòîì ïëîäà. 

Ïàðàëåëüíî ïðîöåñàì ëàíêîâî¿ äèôå-
ðåíö³àö³¿ ì³êðîñóäèí ïðîòîêàï³ëÿðíîãî ðóñ-
ëà ó â³äïîâ³äí³ ëàíêè ÃÌÖÐ â³äáóâàþòüñÿ
ïðîöåñè âòîðèííîãî àíã³îãåíåçó. ²ç áðóíüîê
ðîñòó åíäîòåë³îöèò³â ìàòðè÷íèõ ì³êðîñóäèí
óòâîðþþòüñÿ ìàëîäèôåðåíö³éîâàí³ ì³êðîñó-
äèíè, ÿê³ ôîðìóþòü ñóäèíí³ ñ³òêè. Âíàñë³-
äîê ð³çíèõ óìîâ ãåìîäèíàì³êè ³ ìåòàáî-
ë³÷íî¿ àêòèâíîñò³ êë³òèííèõ ì³êðîðåã³îí³â
íîâîóòâîðåí³ ìàëîäèôåðåíö³éîâàí³ ì³êðîñó-
äèíè ðîçâèâàþòüñÿ â íàïðÿìêó àðòåð³îëÿð-
íèõ, îáì³ííèõ ³ âåíóëÿðíèõ ëàíîê ÃÌÖÐ.

Îòæå, â ðîçâèòêó ÃÌÖÐ â ïðåíàòàëüíî-
ìó ïåð³îä³ îíòîãåíåçó ìîæíà âèä³ëèòè òàê³
ïðîöåñè: 1) âèíèêíåííÿ ³ ñòàíîâëåííÿ ïåð-
âèííîãî âíóòð³øíüîîðãàííîãî ïðîòîêàï³-
ëÿðíîãî ðóñëà; 2) ôîðìóâàííÿ íà îñíîâ³ ïåð-
âèííîãî ïðîòîêàï³ëÿðíîãî ðóñëà âòîðèííîãî
îðãàíîñïåöèô³÷íîãî ÃÌÖÐ, ÿêå çàáåçïå÷óº
³íòåãðàö³þ íà ð³âí³ ñèñòåìè “êðîâ – ðîáî÷³
åëåìåíòè îðãàíà” ³ ñïðèÿº âèêîíàííþ îðãà-
íîñïåöèô³÷íèõ ôóíêö³é; 3) àäåêâàòí³ àäàï-
òàö³éí³ ñòðóêòóðí³ ïåðåáóäîâè îðãàíîñïå-
öèô³÷íîãî ÃÌÖÐ âíàñë³äîê ëàá³ëüíîñò³ ìå-
òàáîë³÷íèõ ïîòðåá îðãàí³â, ùî ðîçâèâàþòü-
ñÿ, ³ ï³äâèùåííÿ ð³âíÿ ¿õ ôóíêö³îíàëüíî¿ àê-
òèâíîñò³.

Âèñíîâêè. 1. Çì³íà ïåðâèííîãî äèôóç-
íîãî ïðîòîêàï³ëÿðíîãî ðóñëà íà ãåìîì³êðî-
öèðêóëÿòîðíå ðóñëî º îáîâ'ÿçêîâèì åòàïîì
îðãàíîãåíåçó êîæíîãî îðãàíà. 2. Ãåìîì³êðî-
öèðêóëÿòîðíå ðóñëî ôóíêö³îíàëüíî ð³çíèõ
îðãàí³â ëþäèíè âïðîäîâæ ïðåíàòàëüíîãî
ïåð³îäó îíòîãåíåçó óòâîðþºòüñÿ âíàñë³äîê
ëàíêîâî¿ äèôåðåíö³àö³¿ ïðèâ³äíèõ, îáì³ííèõ
³ â³äâ³äíèõ ì³êðîñóäèí ïðîòîêàï³ëÿðíîãî
ðóñëà òà óòâîðåííÿ ³ç áðóíüîê ðîñòó (çàâäÿ-



êè âòîðèííîìó àíã³îãåíåçó) ìàëîäèôåðåí-
ö³éîâàíèõ ì³êðîñóäèí ç íàñòóïíèì äèôåðåí-
ö³þâàííÿì ó â³äïîâ³äí³ éîãî ëàíêè. 

Ïåðñïåêòèâè íàóêîâîãî ïîøóêó. Âèâ-
÷åííÿ ñòðóêòóðíèõ çàêîíîì³ðíîñòåé äèôå-

ðåíö³þâàííÿ ñóäèí ãåìîì³êðîöèðêóëÿòîðíî-
ãî ðóñëà ôóíêö³îíàëüíî ð³çíèõ îðãàí³â ëþ-
äèíè â íîðì³ º ìîðôîëîã³÷íîþ îñíîâîþ äëÿ
ïîäàëüøîãî âèâ÷åííÿ éîãî ðîçâèòêó â óìî-
âàõ ïàòîëîã³¿ ìàòåð³ ³ ïëîäó. 
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Ðåçþìå. Çà äîïîìîãîþ ìåòîä³â ñâ³òëîîïòè÷-
íî¿ ³ åëåêòðîííî¿ ì³êðîñêîï³¿ âèâ÷åí³ ñòðóê-
òóðí³ çàêîíîì³ðíîñò³ ðîçâèòêó ³ ñòàíîâëåííÿ
îðãàíîñïåöèô³÷íîãî ãåìîì³êðîöèðêóëÿòîð-
íîãî ðóñëà (ÃÌÖÐ) òîíêî¿ êèøêè, ñêåëåòíîãî
ì'ÿçà, ÷åðâîïîä³áíîãî â³äðîñòêà, ë³ìôàòè÷-
íèõ âóçë³â òà ñåðîçíîãî ïåðèêàðäà â ïðåíà-
òàëüíîìó ïåð³îä³ îíòîãåíåçó. ÃÌÖÐ ôóíêö³î-
íàëüíî ð³çíèõ îðãàí³â ëþäèíè óòâîðþºòüñÿ
âíàñë³äîê ëàíêîâî¿ äèôåðåíö³àö³¿ ïðèâ³äíèõ,
îáì³ííèõ ³ â³äâ³äíèõ ì³êðîñóäèí ïðîòî-
êàï³ëÿðíîãî ðóñëà òà óòâîðåííÿ ³ç áðóíüîê
ðîñòó (çàâäÿêè âòîðèííîìó àíã³îãåíåçó) ìà-
ëîäèôåðåíö³éîâàíèõ ì³êðîñóäèí, ÿê³ â ïî-
äàëüøîìó äèôåðåíö³þþòüñÿ ó â³äïîâ³äí³ éî-
ãî ëàíêè.
Êëþ÷îâ³ ñëîâà: ïðîòîêàï³ëÿðè, ãåìîì³êðî-
öèðêóëÿòîðíå ðóñëî, ïðåíàòàëüíèé îíòîãåíåç.

GENERAL REGULARITIES OF PRENATAL
DEVELOPMENT OF THE HEMOMICROCIR-
CULATORY CHANNEL OF FUNCTIONALLY
DIFFERENT HUMAN ORGANS

I.I.Bobryk, O.O.Shevchenko, V.G.Chercasov,
U.U.Kuzmenko, I.V.Dzevulska, O.V.Blagodarova 

Abstract. The structural regularities of the
development and formation of the organospeci-
fic haemomicrocirculatory channel (HMCC) of
the small intestine, skeletal muscle, vermiform
appendix, lymph nodes and pericardium during
the prenatal period of ontogenesis have been
studied by means of methods of light and elec-
tron microscopies. HMCC of functionally diffe-
rent human organs is formed due to a component
differentiation of the adducting, exchange and
abducting microvessels of the protocapillary bed
and the formation from growth buds (owing to
secondary angiogenesis) slightly differentiated
microvessels, which later on will differentiate
into its corresponding components.
Key words: ðrotocapillaries, haemocirculatory
bed, prenatal ontogenesis.
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