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Ðåçþìå. Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ ìîðôîëîã³÷íî¿

áóäîâè ñóõîæèëêîâèõ ñòðóí ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàí³â

ñåðöÿ ä³òåé ãðóäíîãî â³êó ç âèêîðèñòàííÿì ìàêðîñêîï³÷íîãî,

ñâ³òëîîïòè÷íîãî, ã³ñòîõ³ì³÷íîãî òà åëåêòðîííîì³êðîñêîï³÷íîãî

ìåòîä³â. Ìàòåð³àëîì äëÿ äîñë³äæåííÿ ïîñëóãóâàëè 54 ïåðåä-

ñåðäíî-øëóíî÷êîâèõ êëàïàí³â ñåðöÿ ãðóäíèõ ä³òåé (â³ä 28-¿ äîáè

äî 1 ðîêó), ÿê³ ïîìåðëè â³ä ïðè÷èí, íå ïîâ'ÿçàíèõ ³ç ïàòîëîã³ºþ

ñåðöåâî-ñóäèííî¿ ñèñòåìè. Íàìè âñòàíîâëåíî, ùî ñóõîæèëêîâ³

ñòðóíè ïî÷èíàëèñÿ â³ä âåðõ³âîê ñîñêîïîä³áíèõ ì'ÿç³â òà ô³ê-

ñóâàëèñÿ äî ñòóëîê ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàí³â äî â³ëüíî¿,

øëóíî÷êîâî¿ òà áàçàëüíî¿ ïîâåðõîíü. Íàéá³ëüøà ê³ëüê³ñòü

ñóõîæèëêîâèõ ñòðóí ëîêàë³çóâàëàñü ó çàäí³é ñòóëö³ ì³òðàëüíîãî

êëàïàíà. Ïðè ç'ºäíàíí³ ç³ ñòóëêîþ êëàïàíà ñóõîæèëêîâ³ ñòðóíè

ä³òåé ãðóäíîãî â³êó íà ñâîºìó øëÿõó ãàëóçèëèñÿ íà ñòðóíè

ïåðøîãî, äðóãîãî òà òðåòüîãî ïîðÿäê³â äèõîòîì³÷íèì ñïî-

ñîáîì. Òîìó äî ñòóëêè êëàïàíà êð³ïèëàñÿ çíà÷íî á³ëüøà ê³ëüê³ñòü

ñóõîæèëêîâèõ ñòðóí, í³æ â³äõîäèëà â³ä ñîñêîïîä³áíèõ ì'ÿç³â.

Ê³ëüê³ñòü ñóõîæèëêîâèõ ñòðóí ïðÿìîïðîïîðö³éíî çàëåæàëà â³ä

ê³ëüêîñò³ ñîñêîïîä³áíèõ ì'ÿç³â - ÷èì á³ëüøå ñîñêîïîä³áíèõ ì'ÿç³â,

òèì á³ëüøà ê³ëüê³ñòü ñóõîæèëêîâèõ ñòðóí â³ä íèõ â³äõîäèòü.

Äîñë³äæåííÿ âèêîíàí³ çà äîïîìîãîþ ñâ³òëîâî¿ òà åëåêòðîííî¿

ì³êðîñêîï³é ïîêàçàëè, ùî ïîâåðõíÿ ñóõîæèëêîâèõ ñòðóí ì³ò-

ðàëüíîãî òà òðèñòóëêîâîãî êëàïàí³â ñåðöÿ ãðóäíèõ ä³òåé

âêðèòà åíäîêàðäîì, ÿêèé ñêëàäàºòüñÿ ³ç ïîâåðõíåâîãî øàðó

åíäîòåë³îöèò³â, ùî ëåæàòü íà áàçàëüí³é ìåìáðàí³. Ï³ä åíäî-

òåë³ºì ó ñêëàä³ ñóõîæèëêîâèõ ñòðóí ä³òåé ãðóäíîãî â³êó ëîêà-

ë³çóâàâñÿ ï³äåíäîòåë³àëüíèé øàð åíäîêàðäà, â ÿêîìó äèôå-

ðåíö³þâàëèñü òÿæ³ åëàñòè÷íèõ âîëîêîí, ùî ìàëè âèãëÿä ïóõêî¿

ñ³òêè. Ó ïðîì³æêàõ ì³æ òîíêèìè åëàñòè÷íèìè âîëîêíàìè

ëîêàë³çóâàëèñÿ òîâñò³ ïîîäèíîêî òà õàîòè÷íî ðîçòàøîâàí³

êîëàãåíîâ³ âîëîêíà. Âîëîêíèñò³ êîìïîíåíòè áóëè îòî÷åí³

àìîðôíèì êîìïîíåíòîì ì³æêë³òèííî¿ ðå÷îâèíè. Îñíîâó ñóõî-

æèëêîâèõ ñòðóí ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàí³â ñåðöÿ

ñêëàäàëè óïîðÿäêîâàí³, ù³ëüíî óïàêîâàí³, ïðÿìîë³í³éíî ñïðÿ-

ìîâàí³ ïó÷êè êîëàãåíîâèõ âîëîêîí, ì³æ ÿêèìè ðîçòàøîâóâàëèñü

þí³ òà çð³ë³ ô³áðîáëàñòè, ô³áðîöèòè, ùî áóëè íàéá³ëüø ÷èñåëü-

íîþ ãðóïîþ êë³òèí ô³áðîáëàñòè÷íîãî ðÿäó, ì³îô³áðîáëàñòè òà

êðîâîíîñí³ ñóäèíè, ÿê³ ïðîíèêàëè àæ äî ñòóëîê ïåðåäñåðäíî-

øëóíî÷êîâèõ êëàïàí³â ñåðöÿ. Îòæå, ñóõîæèëêîâ³ ñòðóíè ïåðåä-

ñåðäíî-øëóíî÷êîâèõ êëàïàí³â ñåðöÿ ä³òåé äî îäíîãî ðîêó íàëå-

æàòü äî ñóõîæèëêîâèõ ñòðóí ô³áðîçíîãî òèïó.

Êëþ÷îâ³ ñëîâà: ñóõîæèëêîâ³

ñòðóíè, ïåðåäñåðäíî-øëóíî÷êîâ³

êëàïàíè ñåðöÿ, ä³òè ãðóäíîãî â³êó.

Âñòóï

Âàæêî ïåðåîö³íèòè ðîëü ñåðöåâî-ñóäèííî¿ ñèñ-
òåìè â æèòòºä³ÿëüíîñò³ îðãàí³çìó, à òàêîæ ó
ðîçâèòêó ð³çíèõ ïàòîëîã³÷íèõ ïðîöåñ³â [5, 3].
Êëàïàííèé àïàðàò ñåðöÿ (ÊÀÑ) ä³òåé íèí³ äîñèòü
÷àñòî º îá'ºêòîì îïåðàòèâíèõ âòðó÷àíü. Íåçâà-
æàþ÷è íà çíà÷í³ óñï³õè â ë³êóâàíí³ ïàòîëîã³¿ ñåð-
öåâî-ñóäèííî¿ ñèñòåìè, áåç îïåðàòèâíîãî ë³êó-
âàííÿ 55-70 % ä³òåé ç âàäàìè ñåðöÿ ïîìèðàº íà
ïåðøîìó ðîö³ æèòòÿ [4, 2]. Öå ìîæíà ïîÿñíèòè

òèì, ùî íèçêà ïèòàíü ùîäî ñòðóêòóðíî¿ îðãà-
í³çàö³¿ ÊÀÑ ö³ëêîì íå äîñë³äæåí³, ³ñíóþòü ïðî-
òèð³÷÷ÿ â ïîãëÿäàõ íàóêîâö³â.

Çì³íà áóäîâè áóäü-ÿêîãî ç ñòðóêòóðíèõ êîìïî-
íåíò³â ÊÀÑ: ñòóëîê êëàïàíà, ñîñêîïîä³áíèõ ì'ÿç³â
òà ñóõîæèëêîâèõ ñòðóí ìîæå ïðèçâåñòè äî ñòðóê-
òóðíî¿ ðåîðãàí³çàö³¿ åíäîòåë³þ òà ñïîëó÷íî-
òêàíèííèõ êîìïîíåíò³â, ïîðóøåííÿ ãåìîäèíàì³êè,
ùî â ñâîþ ÷åðãó ìîæå ïðèçâåñòè äî àíàòîì³÷íî¿
çì³íè òà ïàòîëîã³¿ ÊÀÑ ó ö³ëîìó [1, 6]. Àëå íà
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æàëü çàëèøàºòüñÿ äîñòàòíüî äèñêóòàáåëüíèõ ïè-
òàíü ïîâ'ÿçàíèõ ç ñóáì³êðîñêîï³÷íîþ áóäîâîþ òà
ôóíêö³ºþ ñóõîæèëêîâèõ ñòðóí (ÑÑ) ïåðåäñåðäíî-
øëóíî÷êîâèõ êëàïàí³â (ÏØÊ) ñåðöÿ ä³òåé ãðóä-
íîãî â³êó.

Òîìó çíàííÿ àíàòîì³÷íèõ ³ ìîðôîëîã³÷íèõ
îñîáëèâîñòåé áóäîâè ÑÑ ó íîðì³ òà ïðè ïàòîëîã³¿
ìàº âàæëèâå çíà÷åííÿ â êàðä³îõ³ðóðã³¿.

Ìåòà äîñë³äæåííÿ

Âñòàíîâèòè ìîðôîëîã³÷í³ îñîáëèâîñò³ ñóõî-
æèëêîâèõ ñòðóí ïåðåäñåðäíî-øëóíî÷êîâèõ
êëàïàí³â ñåðöÿ ä³òåé ãðóäíîãî â³êó â íîðì³.

Ìàòåð³àë ³ ìåòîäè

Äîñë³äæåííÿ ñóõîæèëêîâèõ ñòðóí ì³òðàëüíîãî
òà òðèñòóëêîâîãî êëàïàí³â áóëè ïðîâåäåí³ íà 54
ïåðåäñåðäíî-øëóíî÷êîâèõ êëàïàíàõ ñåðöÿ, âçÿ-
òèõ ³ç ñåðäåöü 27 ä³òåé ãðóäíîãî â³êó (â³ä 28-¿
äîáè äî 1 ðîêó), ÿê³ ïîìåðëè â³ä ïðè÷èí, íå ïîâ'ÿ-
çàíèõ ³ç ïàòîëîã³ºþ ñåðöåâî-ñóäèííî¿ ñèñòåìè.

Îäåðæàíèé ìàòåð³àë ô³êñóâàëè â 10% ðîç÷èí³
íåéòðàëüíîãî ôîðìàë³íó. Ï³ñëÿ ô³êñàö³¿ ìàòåð³àë
çíåâîäíþâàëè òà çàëèâàëè â ïàðàô³í ³ âèãîòîâ-
ëÿëè ñåð³éí³ çð³çè òîâùèíîþ 10 ìêì. Äëÿ âèâ-
÷åííÿ ñïîëó÷íîòêàíèííèõ ³ ì'ÿçîâèõ åëåìåíò³â
ÑÑ, ïðîâîäèëè ¿õ ôàðáóâàííÿ ìåòîäîì Ñë³í÷åíêî
çà ñòàíäàðòíèìè ìåòîäèêàìè. Äëÿ åëåêòðîííî-
ì³êðîñêîï³÷íîãî äîñë³äæåííÿ ìàòåð³àë ô³êñóâàëè
â 2,5 % ðîç÷èí³ ãëóòàðàëüäåã³äó ç àêòèâíîþ ðåàê-
ö³ºþ ñåðåäîâèùà ðÍ 7,3-7,4, ïðèãîòîâëåíîìó íà

ôîñôàòíîìó áóôåð³ Ì³ëëîí³ãà. Ô³êñîâàíèé ìàòå-
ð³àë ÷åðåç 50-60 õâèëèí ïåðåíîñèëè ó ôîñôàòíèé
áóôåðíèé ðîç÷èí ³ ïðîìèâàëè ïðîòÿãîì 20-30
õâèëèí. Ïîñòô³êñàö³þ ìàòåð³àëó çä³éñíþâàëè 1
% ðîç÷èíîì ÷îòèðèîêñèäó îñì³þ íà áóôåð³ Ì³ë-
ëîí³ãà âïðîäîâæ 60 õâèëèí, ï³ñëÿ ÷îãî ïðîâîäèëè
éîãî äåã³äðàòàö³þ â ñïèðòàõ ³ àöåòîí³ òà çàëèâàëè
â ñóì³ø åïîêñèäíèõ ñìîë çã³äíî çàãàëüíîïðèé-
íÿòî¿ ìåòîäèêè (Êàðóïó Â.ß., 1984).

Óëüòðàòîíê³ çð³çè, êîíòðàñòóâàëè 1 % âîäíèì
ðîç÷èíîì óðàëàí³öåòàòó òà öèòðàòîì ñâèíöþ
çã³äíî ìåòîäó Ðåéíîëüäà òà âèâ÷àëè óëüòðàñòðóê-
òóðí³ îñîáëèâîñò³ â åëåêòðîííîìó ì³êðîñêîï³
ÏÅÌ - 125Ê.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ó ðåçóëüòàò³ ïðîâåäåíîãî ìàêðîñêîï³÷íîãî
äîñë³äæåííÿ ÏØÊ ñåðöÿ ä³òåé ãðóäíîãî â³êó íà-
ìè áóëî âñòàíîâëåíî, ùî ñòóëêè ì³òðàëüíîãî êëà-
ïàíà (ÌÊ) ³ òðèñòóëêîâîãî êëàïàíà (ÒÊ) ñåðöÿ
çâ'ÿçàí³ ç â³äïîâ³äíèìè ñîñêîïîä³áíèìè ì'ÿçàìè
(ÑÌ) çà äîïîìîãîþ ÑÑ, ÿê³ ìàëè âèãëÿä òîíêèõ
ô³áðîçíèõ íèòîê.

Ñóõîæèëêîâ³ ñòðóíè çàçâè÷àé ïî÷èíàëèñÿ â³ä
âåðõ³âîê ñîñêîïîä³áíèõ ì'ÿç³â (ÑÌ) òà ô³ê-
ñóþòüñÿ äî ñòóëîê ïåðåäñåðäíî-øëóíî÷êîâèõ
êëàïàí³â (ÏØÊ). Á³ëüøà ÷àñòèíà (58 %) ñóõî-
æèëêîâèõ ñòðóí, ùî áðàëè ïî÷àòîê â³ä ÑÌ, êð³-
ïèëèñÿ äî â³ëüíîãî êðàþ ñòóëîê ÏØÊ ñåðöÿ. 30
% ÑÑ, ùî áðàëè ïî÷àòîê â³ä ÑÌ, êð³ïèëèñÿ äî
øëóíî÷êîâî¿ ïîâåðõí³ ñòóëîê (ðèñ. 1).

Ðèñ. 1. Ôðàãìåíò êëàïàííîãî àïàðàòó ñåðöÿ òðèñòóëêîâîãî êëàïàíà ãðóäíî¿ äèòèíè, 1ì³ñÿöü 9 äí³â.

Ìàêðîïðåïàðàò. 1 - ñòóëêà êëàïàíà; 2 - ñóõîæèëêîâ³ ñòðóíè; 3 - ñîñêîïîä³áíèé ì'ÿç.

Fig. 1. Fragment of the heart valve apparatus of the infant tricuspid valve (1 month and 9 days). Macrosample.

1 - valve cusp; 2 - tendinous cords; 3 - papillary muscle

Çóñòð³÷àëèñÿ ïîîäèíîê³ ÑÑ, ÿê³ êð³ïèëèñÿ äî
áàçàëüíî¿ ÷àñòèíè øëóíî÷êîâî¿ ïîâåðõí³ ñòóëîê
êëàïàíà. Âîíè ïðèêð³ïëþâàëèñÿ äî ñòóëêè ïðèá-
ëèçíî íà 2 ìì â³ä ä³ëÿíêè ô³áðîçíîãî ê³ëüöÿ.

Òàêîæ ó ñåðöÿõ ä³òåé ãðóäíîãî â³êó ñïîñ-
òåð³ãàëîñÿ 12 % ÑÑ, ÿê³ ô³êñóâàëèñÿ, ÿê äî
â³ëüíîãî êðàþ, òàê ³ äî øëóíî÷êîâî¿ ïîâåðõí³
ñòóëêè îäíî÷àñíî.

Íà îñíîâ³ ìàêðîñêîï³÷íîãî äîñë³äæåííÿ ñåð-
äåöü ä³òåé ãðóäíîãî â³êó âñòàíîâëåíî, ùî ïðè
ç'ºäíàíí³ ç³ ñòóëêîþ êëàïàíà ÑÑ íà ñâîºìó øëÿõó
ãàëóçèëèñÿ íà ñòðóíè ïåðøîãî, äðóãîãî ïîðÿäêó
òà òðåòüîãî ïîðÿäê³â ðîçñèïíèì àáî äèõî-
òîì³÷íèì ñïîñîáîì. Òîìó äî ñòóëêè êëàïàíà
êð³ïèëàñÿ çíà÷íî á³ëüøà ê³ëüê³ñòü ÑÑ, í³æ
â³äõîäèëà â³ä ÑÌ.

Îðèã³íàëüí³ äîñë³äæåííÿ
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Ê³ëüê³ñòü ÑÑ ïðÿìîïðîïîðö³éíî çàëåæàëà â³ä
ê³ëüêîñò³ ÑÌ - ÷èì á³ëüøå ÑÌ, òèì á³ëüøà ê³ëü-
ê³ñòü ÑÑ â³ä íèõ â³äõîäèòü. Ïðè ìàë³é ê³ëüêîñò³
ÑÌ ñïîñòåð³ãàëîñÿ çìåíøåííÿ ê³ëüêîñò³ ÑÑ.

Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü áóëî
â³äì³÷åíî, ùî ó ë³âîìó øëóíî÷êó ñåðöÿ ä³òåé
ãðóäíîãî â³êó â³ä ïåðåäíüîãî ÑÌ äî ïåðåäíüî¿
ñòóëêè ÌÊ â³äõîäèëî, â ñåðåäíüîìó, 4,9±0,995 ÑÑ
ïåðøîãî ïîðÿäêó; ÑÑ äðóãîãî ïîðÿäêó â ñåðåä-
íüîìó íàë³÷óâàëîñÿ 14,9±1,029; ÑÑ òðåòüîãî
ïîðÿäêó â ñåðåäíüîìó íàë³÷óâàëîñÿ 23,0±0,831.
ÑÑ ïåðøîãî ïîðÿäêó, ùî éøëè â³ä çàäíüîãî ÑÌ
äî çàäíüî¿ ñòóëêè ÌÊ, ó ñåðåäíüîìó íàë³÷ó-
âàëîñÿ 6,4±0,932; ÑÑ äðóãîãî ïîðÿäêó â ñåðåä-
íüîìó íàë³÷óâàëîñÿ 23,0±0,831; ÑÑ òðåòüîãî
ïîðÿäêó â ñåðåäíüîìó íàë³÷óâàëîñÿ 38,2±0,714.

Ó ïðàâîìó øëóíî÷êó ñåðöÿ â³ä ïåðåäíüîãî
ÑÌ äî ïåðåäíüî¿ ñòóëêè ÒÊ â³äõîäèëî â ñåðåä-
íüîìó 2,0±0,743 ÑÑ ïåðøîãî ïîðÿäêó; ÑÑ ïîðÿä-
êó â ñåðåäíüîìó íàë³÷óâàëîñÿ 14,4±0,932; ÑÑ
òðåòüîãî ïîðÿäêó â ñåðåäíüîìó íàë³÷óâàëîñÿ
20,6±1,037. ÑÑ ïåðøîãî ïîðÿäêó, ùî éøëè â³ä
çàäíüîãî ÑÌ äî çàäíüî¿ ñòóëêè ÒÊ ó ñåðåäíüîìó
íàë³÷óâàëîñÿ 3,2±0,714; ÑÑ äðóãîãî ïîðÿäêó â
ñåðåäíüîìó íàë³÷óâàëîñÿ 6,4±0,932; ÑÑ òðåòüîãî
ïîðÿäêó â ñåðåäíüîìó íàë³÷óâàëîñÿ 13,4±0,932.
Ê³ëüê³ñòü ÑÑ ïåðøîãî ïîðÿäêó, ùî â³äõîäèëè â³ä
ïåðåãîðîäêîâîãî ÑÌ äî ïåðåãîðîäêîâî¿ ñòóëêè
ÒÊ, â ñåðåäíüîìó íàë³÷óâàëîñÿ 3,8±0,031; ÑÑ
äðóãîãî ïîðÿäêó â ñåðåäíüîìó íàë³÷óâàëîñÿ
0,9±0,830; ÑÑ òðåòüîãî ïîðÿäêó â ñåðåäíüîìó
íàë³÷óâàëîñÿ 17,0±0,830.

Ïðè âèâ÷åí³ äîâæèíè ÑÑ ÌÊ ñåðöÿ ä³òåé
ãðóäíîãî â³êó âñòàíîâëåíî, ùî äîâæèíà ÑÑ ïåð-
øîãî ïîðÿäêó, ùî éøëè äî ïåðåäíüî¿ ñòóëêè, ó
ñåðåäíüîìó ñêëàäàëà - 3,5±1,333 ìì; äîâæèíà
ñóõîæèëêîâèõ ñòðóí, ùî éøëè äî çàäíüî¿ ñòóëêè -
3,17±1,341 ìì.

Ó ÒÊ äîâæèíà ÑÑ ïåðøîãî ïîðÿäêó, ùî éøëè
äî ïåðåäíüî¿ ñòóëêè, ó ñåðåäíüîìó ñêëàäàëà -
4,0±1,313 ìì; äîâæèíè ñóõîæèëêîâèõ ñòðóí, ùî
éøëè äî çàäíüî¿ ñòóëêè - 4,0±1,339 ìì; äîâæèíà
ñóõîæèëêîâèõ ñòðóí, ùî éøëè äî ïåðåãîðîäêîâî¿
ñòóëêè - 3,33±1,269 ìì.

Äîñë³äæåííÿ âèêîíàí³ çà äîïîìîãîþ ñâ³òëîâî¿
ì³êðîñêîï³¿ ïîêàçàëè, ùî ïîâåðõíÿ ÑÑ ì³òðàëü-
íîãî òà òðèñòóëêîâîãî êëàïàí³â ñåðöÿ ãðóäíèõ
ä³òåé âêðèòà åíäîêàðäîì, ÿêèé ñêëàäàºòüñÿ ³ç
ïîâåðõíåâîãî øàðó åíäîòåë³îöèò³â, ùî ëåæàòü íà
áàçàëüí³é ìåìáðàí³.

Äîñë³äæåííÿ âèêîíàí³ çà äîïîìîãîþ åëåêòðî-
ííî¿ ì³êðîñêîï³¿ ïîêàçàëè, ùî åíäîòåë³îöèòè ìàëè
ïîë³ãîíàëüíó ôîðìó, íåð³âí³ õâèëÿñò³ êðà¿. Ó
öåíòð³ êë³òèíè ðîçòàøîâóâàëîñü îäíå ÿäðî, ÿêå
çàéìàëî ìàéæå âåñü îá'ºì êë³òèíè ³ ì³ñòèëî

ìàðã³íàëüíî ðîçòàøîâàíèé ãåòåðîõðîìàòèí. Òà-
êîæ íà ëþì³íàëüí³é ïîâåðõí³ êë³òèíè ñïîñòå-
ð³ãàëèñÿ ïîîäèíîê³ ì³êðîâîðñèíêè.

Ïðè ñâ³òëîâ³é ì³êðîñêîï³¿ ï³ä åíäîòåë³ºì ó
ñêëàä³ ÑÑ ä³òåé ãðóäíîãî â³êó ñïîñòåð³ãàëè
ï³äåíäîòåë³àëüíèé øàð åíäîêàðäà, ó ÿêîìó
äèôåðåíö³þâàëèñÿ òÿæ³ åëàñòè÷íèõ âîëîêîí, ùî
ìàëè âèãëÿä ïóõêî¿ ñ³òêè.

Äîñë³äæåííÿ âèêîíàí³ çà äîïîìîãîþ åëåêòðî-
ííî¿ ì³êðîñêîï³¿ ïîêàçàëè, ùî ó ïðîì³æêàõ ì³æ
åëàñòè÷íèìè âîëîêíàìè ëîêàë³çóâàëèñÿ òîíê³
ïîîäèíîêî òà õàîòè÷íî ðîçòàøîâàí³ êîëàãåíîâ³
âîëîêíà. Âîëîêíèñò³ êîìïîíåíòè áóëè îòî÷åí³
àìîðôíèì êîìïîíåíòîì ì³æêë³òèííî¿ ðå÷îâèíè.

Ïðè ñâ³òëîîïòè÷íîìó äîñë³äæåíí³ ñóõîæèë-
êîâèõ ñòðóí ÏØÊ ñåðöÿ ãðóäíèõ ä³òåé âñòàíîâ-
ëåíî, ùî îñíîâó ÑÑ ñêëàäàº ù³ëüíà îôîðìëåíà
âîëîêíèñòà ñïîëó÷íà òêàíèíà, ÿêà ïðåäñòàâëåíà
óïîðÿäêîâàíèìè, ù³ëüíî óïàêîâàíèìè, ïðÿìî-
ë³í³éíî ñïðÿìîâàíèìè ïó÷êàìè êîëàãåíîâèõ
âîëîêîí ó ñêëàä³ ì³æêë³òèííî¿ ðå÷îâèíè (ðèñ. 2).

Ðèñ. 2. Ïîçäîâæí³é çð³ç ñóõîæèëêîâî¿ ñòðóíè

ì³òðàëüíîãî êëàïàíà ãðóäíî¿ äèòèíè, 3 ì³ñÿöü.

Çàáàðâëåííÿ çà ìåòîäîì Ñë³í÷åíêî. Ì³êðîôîòîã-

ðàô³ÿ. Çá.: îá. 20õ, îê. 10õ:

1 - ïó÷êè êîëàãåíîâèõ âîëîêîí; 2 - êë³òèíè

ô³áðîáëàñòè÷íîãî ðÿäó.

Fig. 2. Longitudinal cut of a tendinous cord of the

infant mitral valve (3 months). Stained by Slinchenko's

technique. Microphoto. Magnification: lens 20õ,

eyepiece. 10õ:  1 - bundles of collagen fibers; 2 - cells of

the fibroblastic range

Íà ã³ñòîëîã³÷íèõ ïðåïàðàòàõ êîëàãåíîâ³ âî-
ëîêíà îð³ºíòîâàí³ ë³í³éíî, ó â³äïîâ³äíîñò³ äî
ðîçòàøóâàííÿ êë³òèí ô³áðîáëàñòè÷íîãî ðÿäó.

Ïðè åëåêòðîíí³é ì³êðîñêîï³¿ êîëàãåíîâ³ âî-
ëîêíà äèôåðåíö³þâàëèñü ó âèãëÿä³ òîíêèõ âèäîâ-
æåíèõ íèòîê ³ç ÷³òêèìè êîíòóðàìè. Âîëîêíà ìàëè
ïàðàëåëüíó îð³ºíòàö³þ, ç â³äíîñíî âèðàæåíîþ
ïîïåðå÷íîþ ïîñìóãîâàí³ñòþ. Â ïðîì³æêàõ ì³æ
êîëàãåíîâèìè âîëîêíàìè ó íåâåëèê³é ê³ëüêîñò³
â³çóàë³çóâàëèñÿ êë³òèíè ô³áðîáëàñòè÷íîãî ðÿäó
(ðèñ. 3).
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Ðèñ. 3. Óëüòðàì³êðîñêîï³÷íà áóäîâà îñíîâè

ñóõîæèëêîâî¿ ñòðóíè òðèñòóëêîâîãî êëàïàíà ãðóäíî¿

äèòèíè. Çá. õ 8000: 1 - ïàðàëåëüíî îð³ºíòîâàí³

êîëàãåíîâ³ âîëîêíà; 2 - êë³òèíè ô³áðîáëàñòè÷íîãî

ðÿäó â ñêëàä³ ñïîëó÷íî¿ òêàíèíè.

Fig. 3. Ultramicroscopic structure of the tendinous

cord base of the infant tricuspid valve. Magnification õ

8000: 1 - parallel oriented collagen fibers; 2 - cells of the

fibroblastic range in the structure of the connective

tissue

Ïðè åëåêòðîííî-ì³êðîñêîï³÷íîìó äîñë³äæåíí³
ÑÑ ä³òåé ãðóäíîãî â³êó, âñòàíîâëåíî, ùî â ¿õ
ñêëàä³ ì³æ ïó÷êàìè êîëàãåíîâèõ âîëîêîí â
àìîðôí³é ðå÷îâèí³ òðàïëÿëèñÿ ìîëîä³ ô³áðîá-
ëàñòè, çð³ë³ ô³áðîáëàñòè òà ô³áðîöèòè.

Ìîëîä³ ô³áðîáëàñòè ìàëè âèäîâæåíó àáî
îâàëüíó ôîðìó ç íåâåëèêîþ ê³ëüê³ñòþ â³äðîñòê³â.
Ìàéæå âåñü âì³ñò êë³òèíè çàéìàëî âåëèêå,

îâàëüíî¿ ôîðìè, ÿäðî, ÿêå ðîçòàøîâóâàëîñü ïî
öåíòðó êë³òèíè. Öèòîïëàçìà ô³áðîáëàñò³â ì³ñòèëà
âåëèêó ê³ëüê³ñòü â³ëüíèõ ðèáîñîì, ³íø³ îðãàíåëè
çàãàëüíîãî ïðèçíà÷åííÿ áóëè ðîçâèíóò³ ñëàáî
(ðèñ. 4).

Çð³ë³ ô³áðîáëàñòè ëîêàë³çóâàëèñÿ ó àìîðôí³é
ðå÷îâèí³ ñóõîæèëêîâèõ ñòðóí, ì³æ ïó÷êàìè
êîëàãåíîâèõ âîëîêîí, ïðîíèçóþ÷è âñþ òîâùó ÑÑ.

Ðèñ. 4. Ñóáì³êðîñêîï³÷íà áóäîâà þíîãî

ô³áðîáëàñòà ñóõîæèëêîâî¿ ñòðóíè ì³òðàëüíîãî

êëàïàíà ãðóäíî¿ äèòèíè. Çá. õ 6400: 1 - ÿäðî þíîãî

ô³áðîáëàñòà; 2 - â³ëüí³ ðèáîñîìè â öèòîïëàçì³ þíîãî

ô³áðîáëàñòà; 3 - ïó÷êè êîëàãåíîâèõ âîëîêîí.

Fig. 4. Submicroscopic structure of immature

fibroblast of a tendinous cord of the infant mitral valve.

Magnification  õ 6400: 1 - nucleus of the immature

fibroblast; 2 - free ribosomes in the cytoplasm of

immature fibroblast; 3 - bundles of collagen fibers

Âîíè ðîçòàøîâóâàëèñÿ ïàðàëåëüíî âîëîêíàì ³
ïîâåðõí³ ñòðóíè

Çð³ë³ ô³áðîáëàñòè ì³ñòèëè âåëèêå, îâàëüíî¿
ôîðìè ñâ³òëå ÿäðî, â ÿêîìó ð³âíîì³ðíî ðîçïî-
ä³ëåíèé äð³áíî ðîçïèëåíèé õðîìàòèí. Ó öèòîï-
ëàçì³ êë³òèí â³çóàë³çóâàëèñü óñ³ îðãàíåëè çàãàëü-
íîãî ïðèçíà÷åííÿ.

Ô³áðîöèòè áóëè íàéá³ëüø ÷èñåëüíîþ ãðóïîþ
êë³òèí ô³áðîáëàñòè÷íîãî ðÿäó, ÿê³ ïðîíèçóâàëè
âñþ òîâùó ñóõîæèëêîâèõ ñòðóí. Âîíè ëîêàë³çóâà-
ëèñÿ ì³æ ïó÷êàìè êîëàãåíîâèõ âîëîêîí â àìîðô-
í³é ðå÷îâèí³ ñòðóíè. Êë³òèíè ìàëè âåðåòåíî-
ïîä³áíó ôîðìó ç òîíêèìè òà äîâãèìè â³äðîñò-
êàìè. Íà ïîïåðå÷íèõ çð³çàõ ÑÑ êë³òèíè ìàëè
ç³ð÷àñòó ôîðìó, ñâî¿ìè â³äðîñòêàìè âîíè
ëàòåðàëüíî êîíòàêòóâàëè îäí³ ç îäíèìè.

Ñóáì³êðîñêîï³÷í³ äîñë³äæåííÿ ÑÑ ãðóäíèõ ä³-
òåé âèÿâèëè ó ¿¿ ñêëàä³ êë³òèíè, öèòîïëàçìà ÿêèõ
ì³ñòèëà åëåìåíòè ñêîðîòëèâîãî àïàðàòó - ì³î-
ô³áðèëè. Îñòàíí³ ìàëè íåâïîðÿäêîâàíèé âèãëÿä,
ì³æ íèìè çàëÿãàëà íåçíà÷íà ê³ëüê³ñòü ì³òî-
õîíäð³é. Äàí³ êë³òèíè áóëè ðîçö³íåí³ ÿê ì³îô³á-
ðîáëàñòè (ðèñ. 5).

Ó ã³ñòîëîã³÷íèõ çð³çàõ ÑÑ ÌÊ òà ÒÊ ñåðöÿ ä³-

òåé ãðóäíîãî â³êó ó òîâù³ ÑÑ ñïîñòåð³ãàëèñÿ êðî-
âîíîñí³ ñóäèíè, ïðîíèêíåííÿ ÿêèõ ó òîâùó ñòðóí
ì³æ ïó÷êàìè êîëàãåíîâèõ âîëîêîí çàáåçïå-
÷óâàëîñÿ çà ðàõóíîê ñâîºð³äíèõ ³íòåðñòèö³éíèõ
ïðîøàðê³â ñïîëó÷íî¿ òêàíèíè, ùî ìàëè âèãëÿä
òîíêèõ, õâèëÿñòèõ ë³í³é ç ÷³òêîþ îð³ºíòàö³ºþ.

×àñòèíà êðîâîíîñíèõ ñóäèí ïðîíèêàëà ó ÑÑ
íà äîñèòü çíà÷íó â³äñòàíü, äåÿê³ ç íèõ äîõîäèëè
àæ äî ñòóëîê ÏØÊ ³ áóëè ëîêàë³çîâàí³, ÿê â öåíò-
ð³ ÑÑ, òàê ³ ïî ¿¿ ïåðèôåð³¿.

Ïðè ñâ³òëîîïòè÷íîìó äîñë³äæåíí³ ì³ñöÿ ô³ê-
ñàö³¿ ÑÑ äî ÑÌ íà âåðõ³âö³ ÑÌ ñïîñòåð³ãàëèñÿ
ïîçäîâæíüî ðîçòàøîâàí³ êîëàãåíîâ³ âîëîêíà, ÿê³
÷åðãóâàëèñÿ ç ñåðöåâèìè ì'ÿçîâèìè âîëîêíà ó
âèãëÿä³ íàï³âêðóãëèõ òÿæ³â òà äóãîïîä³áíèõ
óòâîðåíü ïðîíèçóâàëè ïó÷êè êîëàãåíîâèõ âîëîêîí
(ðèñ 6).

Ïðè ñóáì³êðîñêîï³÷íîìó äîñë³äæåíí³ ì³ñöÿ
ïðèêð³ïëåííÿ ÑÑ äî ñòóëêè áóëî âèÿâëåíî, ùî êî-
ëàãåíîâ³ âîëîêíà âòðà÷àëè ñâîþ ÷³òêó ïàðàëåëüíó
îð³ºíòàö³þ òà ëîêàë³çóâàëèñü äîñèòü õàîòè÷íî.

Â ïðîøàðêàõ ì³æ ïó÷êàìè êîëàãåíîâèõ âîëî-
êîí çàëÿãàëà íåâåëèêà ê³ëüê³ñòü åëàñòè÷íèõ
âîëîêîí ³ êë³òèí ô³áðîáëàñòè÷íîãî ðÿäó.

Îðèã³íàëüí³ äîñë³äæåííÿ
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Ðèñ. 5. Ñóáì³êðîñêîï³÷íà áóäîâà ì³îô³áðîáëàñòà

ñóõîæèëêîâî¿ ñòðóíè òðèñòóëêîâîãî êëàïàíà ãðóäíî¿

äèòèíè. Çá. õ 4000: 1 - ÿäðî ì³îô³áðîáëàñòà; 2 -

ì³îô³áðèëè â öèòîïëàçì³ ì³îô³áðîáëàñòà; 3 -

êîëàãåíîâ³ âîëîêíà.

Fig. 5. Myofibroblast submicroscopic structure of a

tendinous cord of the infant tricuspid valve.

Magnification õ 4000: 1 - nucleus of myofibroblast; 2 -

myofibrils in the cytoplasm of myofibroblast; 3 -

collagen fibers

Ðèñ. 6. Ïîçäîâæí³é çð³ç ñóõîæèëêîâî¿ ñòðóíè òà

ñîñêîïîä³áíîãî ì'ÿçà ì³òðàëüíîãî êëàïàíà ãðóäíî¿

äèòèíè, 3 ì³ñÿöü. Çàáàðâëåííÿ çà ìåòîäîì Ñë³í÷åíêî.

Ì³êðîôîòîãðàô³ÿ. Çá.: îá. 15õ, îê. 10õ: 1 - êîëàãåíîâ³

âîëîêíà; 2 - ñîñêîïîä³áíèé ì'ÿç.

Fig. 6. Longitudinal cut of a tendinous cord and

papillary muscle of the infant mitral valve, 3months.

Stained by Slinchenko's technique. Microphoto.

Magnification: lens 15õ, eyepiece 10õ: 1 - collagen fibers;

2 - papillary muscle
Âèñíîâêè

Òàêèì ÷èíîì, ðåçóëüòàòè äîñë³äæåííÿ ÑÑ
ÏØÊ ñåðöÿ ïîêàçàëè, ùî ÑÑ ä³òåé ãðóäíîãî â³êó
çàçâè÷àé ïî÷èíàëèñÿ â³ä âåðõ³âîê ÑÌ ³ ô³êñó-
âàëèñÿ äî ñòóëîê ÏØÊ, à ñàìå: äî â³ëüíî¿,
øëóíî÷êîâî¿ òà áàçàëüíî¿ ïîâåðõîíü ñòóëîê.
Äîñë³äæåííÿ âèêîíàí³ çà äîïîìîãîþ ñâ³òëîâî¿ ³
åëåêòðîííî¿ ì³êðîñêîï³¿ ïîêàçàëè, ùî îñíîâó ÑÑ
ñêëàäàëà ù³ëüíà îôîðìëåíà âîëîêíèñòà ñïîëó÷íà
òêàíèíà, â ÿê³é ì³æ ïó÷êàìè êîëàãåíîâèõ âîëîêîí
ðîçòàøîâóâàëèñü þí³ òà çð³ë³ ô³áðîáëàñòè, ô³á-
ðîöèòè, ì³îô³áðîáëàñòè òà êðîâîíîñí³ ñóäèíè, ÿê³
ïðîíèêàëè àæ äî ñòóëîê ïåðåäñåðäíî-øëóíî÷-
êîâèõ êëàïàí³â ñåðöÿ.

Îòæå, ñóõîæèëêîâ³ ñòðóíè ïåðåäñåðäíî-øëó-
íî÷êîâèõ êëàïàí³â ñåðöÿ ä³òåé äî îäíîãî ðîêó
íàëåæàòü äî ñóõîæèëêîâèõ ñòðóí ô³áðîçíîãî òèïó.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Äàí³ äîñë³äæåííÿ ìàþòü ³ñòîòíå çíà÷åííÿ ³ º
ìîðôîëîã³÷íîþ îñíîâîþ äëÿ îïòèì³çàö³¿ äàíèõ
óëüòðàçâóêîâîãî äîñë³äæåííÿ ñåðöÿ òà º íåîáõ³äí³
äëÿ óäîñêîíàëåííÿ ³ñíóþ÷èõ êîíñòðóêö³é ïðîòåç³â
ïðè îïåðàö³¿ ïðîòåçóâàííÿ êëàïàí³â ä³òåé ãðóäíîãî
â³êó.
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ÌÎÐÔÎËÎÃÈß ÑÓÕÎÆÈËÜÍÛÕ ÕÎÐÄ
ÏÐÅÄÑÅÐÄÍÎ-ÆÅËÓÄÎ×ÊÎÂÎÉ ÊËÀÏÀÍÎÂ

ÑÅÐÄÖÀ ÄÅÒÅÉ ÃÐÓÄÍÎÃÎ ÂÎÇÐÀÑÒÀ Â ÍÎÐÌÅ

Í.Ï. Ïåíòåëåé÷óê

Ðåçþìå. Öåëüþ èññëåäîâàíèÿ áûëî èçó÷åíèå ìîð-
ôîëîãè÷åñêîãî ñòðîåíèÿ ñóõîæèëüíûõ õîðä ïðåäñåðäíî-
æåëóäî÷êîâûõ êëàïàíîâ ñåðäöà äåòåé ãðóäíîãî âîçðàñòà ñ
èñïîëüçîâàíèåì ìàêðîñêîïè÷åñêîãî, ñâåòîîîïòè÷åñêîãî,
ãèñòîõèìè÷åñêîãî è ýëåêòðîííî-ìèêðîñêîïè÷åñêîãî ìåòîäîâ.

Ìàòåðèàëîì äëÿ èññëåäîâàíèÿ ïîñëóæèëè 54 ïðåä-
ñåðäíî-æåëóäî÷êîâûõ êëàïàíà ñåðäöà ãðóäíûõ äåòåé. Íàìè
óñòàíîâëåíî, ÷òî ñóõîæèëüíûå õîðäû íà÷èíàëèñü îò
âåðõóøåê ñîñî÷êîâûõ ìûøö è ôèêñèðîâàëèñü ê ñòâîðêàì
ïðåäñåðäíî-æåëóäî÷êîâûõ êëàïàíîâ ê ñâîáîäíîé, æå-
ëóäî÷êîâîé è áàçàëüíîé ïîâåðõíîñòÿì. Èññëåäîâàíèÿ
âûïîëíåíû ñ ïîìîùüþ ñâåòîâîé è ýëåêòðîííîé ìèêðîñêîïèé
ïîêàçàëè, ÷òî ïîâåðõíîñòü ñóõîæèëüíèõ õîðä ìèòðàëüíîãî è
òðóõñòâåð÷àòîãî êëàïàíîâ ñåðäöà äåòåé ãðóäíîãî âîçðàñòà
ïîêðûòà ýíäîòåëèåì, êîòîðûé ñîñòîèò èç ïîâåðõíîñòíîãî
ñëîÿ ýíäîòåëèîöèòîâ, ëåæàùèõ íà áàçàëüíîé ìåìáðàíå.
Îñíîâó ñóõîæèëüíûõ õîðä ïðåäñåðäíî-æåëóäî÷êîâûõ
êëàïàíîâ ñåðäöà ñîñòàâëÿëè óïîðÿäî÷åííûå, ïëîòíî óïà-
êîâàííûå, ïðÿìîëèíåéíî íàïðàâëåííûå ïó÷êè êîëëàãåíîâûõ
âîëîêîí, ìåæäó êîòîðûìè ðàñïîëàãàëèñü þíûå è çðåëûå
ôèáðîáëàñòû, ôèáðîöèòû, ìèîôèáðîáëàñòû, êðîâåíîñíûå
ñîñóäû, êîòîðûå ïðîíèêàëè âãëóáü ñòâîðîê ïðåäñåðäíî-
æåëóäî÷êîâûõ êëàïàíîâ ñåðäöà.

Êëþ÷åâûå ñëîâà: ñóõîæèëüíûå õîðäû, ïðåäñåðäíî-
æåëóäî÷êîâûå êëàïàíû ñåðäöà, äåòè ãðóäíîãî âîçðàñòà.
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TENDINOUS CORD MORPHOLOGY OF THE
ATRIOVENTRICULAR HEART VALVES IN INFANTS

WITHIN THE NORM

N.P. Penteleychuk

Abstract. The objective of the research was to study
morphological structure of tendinous cords of the atrio-
ventricular heart valves in infants by means of macroscopic, light
optic, histochemical and immunohistochemical methods of
examination.

Materials for the research were 54 atrioventricular heart
valves of infants (from the 28th day of life to 1 year) died of the
reasons not connected with cardio-vascular pathology.
Tendinous cords were found to begin from the apices of the
papillary muscles and fixed to the cusps of the atrioventricular
heart valves to the free ventricular and basal surfaces. The
greater amount of the tendinous cords was localized in the
posterior cusp of the mitral valve. During fixation with the valve
cusp tendinous cords of infants in their way were branched out
into the cords of the first, second or third degrees by means of
extended or dichotomic methods. Therefore, more tendinous
cords were attached to the valve cusp than are derived from the
papillary muscles.

The number of tendinous cords is in direct correlation with
the number of papillary muscles - the more papillary muscles
are, the more tendinous cords are derived from them. The
examinations conducted by means of light microscopy de-

monstrated that the surface of tendinous cords of the mitral and
tricuspid valves of infants was covered with the endocardium
consisting of the superficial layer of endotheliocytes lying on the
basal membrane. Under the endothelium in the structure of
tendinous cords of infants the endocardium sudendothelial layer
was localized with differentiated bundles of elastic fibers forming
a loose plexus. Thick single and chaotically located collagen
fibers were localized in the space between thin elastic fibers.
Fibrous constituents were surrounded by the amorphous
component of the intercellular substance.

The base of tendinous cords of the atrioventricular heart
valves was composed of the arranged, thick packed, directed
straightforward bundles of collagen fibers, and between them
there were located immature and mature fibroblasts, fibrocytes
being the most numerous group of cells from the fibroblastic
range, myofibroblasts and blood vessels penetrating even to the
cusps of the atrioventricular heart valves.

Thereby, tendinous cords of the atrioventricular heart valves
of infants belong to the tendinous cords of a fibrous type.

Key words: tendinous cords, atrioventricular heart valves,
infants.
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