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Âñòóï. Íà äàíèé ÷àñ ïðîáëåìà öóêðîâîãî ä³àáå-
òó (ÖÄ) – ãëîáàëüíèé âèêëèê, ùî ñòî¿òü ïåðåä ëþä-
ñòâîì. Ïîøèðåí³ñòü ö³º¿ íåäóãè, ÿêà çàéìàº îäíå ç 
ïðîâ³äíèõ ì³ñöü ñåðåä ïðè÷èí çàõâîðþâàíîñò³, ³í-
âàë³äèçàö³¿ ³ ñìåðòíîñò³ íàñåëåííÿ áàãàòüîõ êðà¿í 
ñâ³òó, íàáóëà õàðàêòåðó åï³äåì³¿ [1, 12]. Ïðîãíîç ÖÄ 
çíà÷íîþ ì³ðîþ âèçíà÷àºòüñÿ óñêëàäíåííÿìè ç áîêó 
ñåðöåâî-ñóäèííî¿ ñèñòåìè, êîòð³ â á³ëüøîñò³ âèïàä-
ê³â â³ä³ãðàþòü ïðîâ³äíó ðîëü ó ïàòîãåíåç³ ³ òàíàòîãå-
íåç³ [5, 11]. Ñòóï³íü âèðàæåíîñò³ ñòðóêòóðíî-ôóíêö³-
îíàëüíèõ çì³í îðãàí³â êðîâîîá³ãó ïðè ÖÄ çàëåæèòü 
â³ä ö³ëîãî ðÿäó ôàêòîð³â, ñåðåä ÿêèõ àäàïòàö³éíî-
êîìïåíñàòîðí³ ìîæëèâîñò³, ñòàí íåéðîãóìîðàëü-
íî¿ ðåãóëÿö³¿ òîùî. Ó çíà÷í³é ì³ð³ ö³ ÷èííèêè âèçíà-
÷àþòüñÿ â³êîâèìè îñîáëèâîñòÿìè îðãàí³çìó [2, 3]. 
Ïàòîìîðôîëîã³ÿ ñåðöÿ ïðè ÖÄ äåòàëüíî îïèñàíà 
â íàóêîâ³é ë³òåðàòóð³, çîêðåìà é ñóáì³êðîñêîï³÷í³ 
çì³íè. Îäíàê, ïðè öüîìó á³ëüøå óâàãè ïðèä³ëÿëîñÿ 
ñòðóêòóðíèì åëåìåíòàì ì³îêàðäà [6, 8], â òîé æå ÷àñ 
îñîáëèâîñò³ ðåìîäåëþâàííÿ ãåìîì³êðîöèðêóëÿòîð-
íîãî ðóñëà ñåðöÿ íà ñóáêë³òèííîìó ð³âí³ îðãàí³çàö³¿ 
ïîòðåáóþòü ïîäàëüøîãî âèâ÷åííÿ. 

Ìåòà äîñë³äæåííÿ. Ïðîàíàë³çóâàòè îñîáëè-
âîñò³ óëüòðàñòðóêòóðíî¿ ðåîðãàí³çàö³¿ òà îö³íèòè ³í-
òåíñèâí³ñòü êîìïåíñàòîðíî-ïðèñòîñóâàëüíèõ ³ äå-
ñòðóêòèâíèõ ïðîöåñ³â ó ãåìîì³êðîöèðêóëÿòîðíîìó 
ðóñë³ ë³âîãî øëóíî÷êà á³ëèõ ùóð³â ð³çíîãî â³êó ïðè 
åêñïåðèìåíòàëüíîìó (ñòðåïòîçîòîöèí³íäóêîâàíî-
ìó) ÖÄ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè âè-
êîíàíî íà 54 á³ëèõ íåë³í³éíèõ ùóðàõ-ñàìöÿõ, ÿêèõ 
óòðèìóâàëè ó ñòàíäàðòíèõ óìîâàõ â³âàð³þ. Ðîçïî-
ä³ë íà äâ³ äîñë³äæóâàí³ ãðóïè ïî 24 òâàðèí çä³é-
ñíþâàâñÿ çà â³êîâèì êðèòåð³ºì, çã³äíî êëàñèô³êàö³¿ 
². Ï. Çàïàäíþêà òà ³í. [4]: òâàðèíè äîðåïðîäóêòèâ-
íîãî â³êó (ÄÐÂ) – 1,5-2-ì³ñÿ÷í³, ñòàòåâîíåçð³ë³, ïî-
÷àòêîâà ìàñà (90 ±  10) ã; òâàðèíè ðåïðîäóêòèâíîãî 
â³êó (ÐÂ) – 5-6-ì³ñÿ÷í³, ñòàòåâîçð³ë³, ïî÷àòêîâà ìàñà 
(190 ±  10) ã. 

Öóêðîâèé ä³àáåò ìîäåëþâàëè øëÿõîì îäíîðàçî-
âîãî âíóòð³øíüîî÷åðåâèííîãî ââåäåííÿ ñòðåïòîçî-
òîöèíó («Sigma», USA), ðîçâåäåíîãî áåçïîñåðåäíüî 
ïåðåä ³í’ºêö³ºþ â 0,5 ìë 0,1 ìîëÿðíîãî öèòðàòíîãî 
áóôåðà (pH 4,5), â äîç³ 6 ìã íà 100 ã ìàñè ò³ëà òâàðè-
íè [10]. Åêñïåðèìåíò ââàæàâñÿ óñï³øíèì, ÿêùî âè-
íèêàëà ñò³éêà ãëþêîçåì³ÿ ïîíàä 14 ììîëü/ë. Ùóðàì 
êîíòðîëüíî¿ ãðóïè – 8 ãðèçóí³â – ³íòðàïåðèòîíåàëü-
íî ââîäèëè 0,5 ìë 0,1 ìîëÿðíîãî öèòðàòíîãî áóôå-
ðà (pH 4,5). Óñ³ òâàðèíè ïåðåä ³í’ºêö³ºþ ãîëîäóâàëè 
ïðîòÿãîì 12 ãîäèí. 

Ïî 8 ùóð³â êîæíî¿ äîñë³äæóâàíî¿ ãðóïè âèâîäè-
ëè ç åêñïåðèìåíòó ÷åðåç 1, 2 ³ 3 ì³ñÿö³ øëÿõîì äå-
êàï³òàö³¿. Ìàí³ïóëÿö³¿, ùî ìîãëè ñïðè÷èíèòè á³ëü, 
ïðîâîäèëèñü ï³ä àíåñòåç³ºþ, äëÿ ÷îãî âèêîðèñòî-
âóâàâñÿ åô³ðíèé íàðêîç. Óñ³ äîñë³äæåííÿ âèêîíàíî 
ç äîòðèìàííÿì ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ 
ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòü-
ñÿ äëÿ åêñïåðèìåíò³â òà ç ³íøîþ íàóêîâîþ ìåòîþ» 
³ «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà 
òâàðèíàõ» [9]. 

Ïðåïàðàòè ì³îêàðäà ë³âîãî øëóíî÷êà äëÿ åëåê-
òðîííî¿ ì³êðîñêîï³¿ ãîòóâàëè çã³äíî çàãàëüíî-
ïðèéíÿòèõ ìåòîäèê. Äîñë³äæåííÿ ïðîâîäèëîñÿ íà 
åëåêòðîííîìó ì³êðîñêîï³ ÏEÌ-125 Ê ïðè ð³çíèõ 
çá³ëüøåííÿõ. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ñóáì³êðîñêîï³÷íî â ì³îêàðä³ ë³âîãî øëóíî÷êà ÷åðåç 
1 ì³ñÿöü ï³ñëÿ ïî÷àòêó åêñïåðèìåíòó çàô³êñîâàíî 
ñóòòºâ³ çì³íè ç áîêó ì³êðîöèðêóëÿòîðíîãî ðóñëà ó 
òâàðèí îáîõ â³êîâèõ ãðóï (ðèñ. 1). 

Ïðîñâ³òè äåÿêèõ ãåìîêàï³ëÿð³â áóëè çâóæåí³ ³ ïå-
ðåïîâíåí³ ôîðìåíèìè åëåìåíòàìè êðîâ³, ³íøèõ – 
ðîçøèðåí³ ³ ñïóñòîøåí³. Ïðè öüîìó â ùóð³â ÄÐÂ çâó-
æåííÿ ïðîñâ³òó êàï³ëÿð³â áóëî á³ëüø âèðàæåíå, ùî ó 
ïîºäíàíí³ ç àãðåãàö³ºþ ôîðìåíèõ åëåìåíò³â êðîâ³ º 
ïðè÷èíîþ ðóéíóâàííÿ ñóäèí ³ âèíèêíåííÿ ïëàçìîðà-
ã³é. ßäðà åíäîòåë³îöèò³â áóëè çá³ëüøåí³ â ðîçì³ðàõ, ç 
ïåðåâàæíèì âì³ñòîì åóõðîìàòèíó â êàð³îïëàçì³ ³ ïî-
ì³ðíîþ ê³ëüê³ñòþ ³íâàã³íàö³é êàð³îëåìè. Öèòîïëàçìà 
á³ëüøîñò³ åíäîòåë³àëüíèõ êë³òèí áóëà íàáðÿêëà, ïðî-
ñâ³òëåíà, ç âåëèêîþ ê³ëüê³ñòþ ï³íîöèòîçíèõ ïóõèðö³â, 
ùî ñâ³ä÷èëî ïðî ïîñèëåííÿ îáì³ííèõ ïðîöåñ³â ÷åðåç 
åíäîòåë³é ãåìîêàï³ëÿð³â. Â³äì³÷àâñÿ íàáðÿê áàçàëü-
íî¿ ìåìáðàíè åíäîòåë³þ êàï³ëÿð³â, ïî ïåðèìåòðó 
âîíà ìàëà ëîêàëüí³ ïîòîâùåííÿ. Òàê³ çì³íè áàçàëü-
íî¿ ìåìáðàíè òàêîæ ÷àñò³øå çóñòð³÷àëèñÿ ó òâàðèí 
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ÄÐÂ, çà äàíèìè ë³òåðàòóðè öå îäíà ç õàðàêòåðíèõ 
îçíàê ðîçâèòêó ä³àáåòè÷íî¿ ì³êðîàíã³îïàò³¿ [7, 13]. 
Ïëàçìà êðîâ³ ó ïðîñâ³ò³ êàï³ëÿð³â õàðàêòåðèçóâàëàñü 
ï³äâèùåíîþ îñì³îô³ë³ºþ. 

Îïèñàí³ ïàòîëîã³÷í³ çì³íè ÷åðåç 2 ì³ñÿö³ ï³ñëÿ 
ââåäåííÿ ñòðåïòîçîòîöèíó ïðîãðåñóâàëè (ðèñ. 2). 

Ó ì³îêàðä³ ñïîñòåð³ãàëèñü êàï³ëÿðè ç ðîçøèðå-
íèìè ³ çâóæåíèìè ïðîñâ³òàìè, à òàêîæ â³äì³÷àëàñü 
âèðàæåíà ìîçà¿÷í³ñòü áóäîâè åíäîòåë³àëüíèõ êë³-
òèí: ÷àñòèíà ç íèõ áóëè íàáðÿêë³, ç ïðîñâ³òëåíîþ 
öèòîïëàçìîþ, ³íø³ – ìàëè ìåíø³ ðîçì³ðè ³ ù³ëüíèé 
öèòîïëàçìàòè÷íèé ìàòðèêñ. Ê³ëüê³ñòü ï³íîöèòîçíèõ 
ïóõèðö³â ó öèòîïëàçì³ åíäîòåë³îöèò³â áóëà ð³çíîþ. 
Áàçàëüíà ìåìáðàíà åíäîòåë³þ á³ëüøîñò³ êàï³ëÿ-
ð³â áóëà íåð³âíîì³ðíî ïîòîâùåíà ìàéæå ïî âñüîìó 
ïåðèìåòðó, ç ïîîäèíîêèìè ä³ëÿíêàìè ïîðóøåííÿ ¿¿ 
ö³ë³ñíîñò³, ùî ñâ³ä÷èëî ïðî ïðîãðåñóâàííÿ ì³êðî-
àíã³îïàò³¿. Â³çóàë³çóâàëèñÿ îñåðåäêè, ùî õàðàêòåðè-
çóâàëàñü âèñîêîþ îñì³îô³ë³ºþ. ×àñò³øå òàê³ ÿâèùà 
â³äì³÷àëèñÿ ó ùóð³â ÄÐÂ. ßäðà åíäîòåë³îöèò³â áóëè 
á³ëüøèõ ðîçì³ð³â, ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíà-
ìè, òà ìàëè ãëèáîê³ ³íâàã³íàö³¿ êàð³îëåìè. Òàê³ çì³íè 
åíäîòåë³àëüíèõ êë³òèí ãåìîêàï³ëÿð³â º ïðè÷èíîþ 
çâóæåííÿ ¿õ ïðîñâ³òó, ùî ïðèçâîäèòü äî ïîã³ðøåííÿ 
ãåìîì³êðîöèðêóëÿö³¿ ì³îêàðäà, éîãî ³øåì³¿ ³ íåêðîçó. 

Îòæå, ïðè äâîì³ñÿ÷í³é òðèâàëîñò³ ñòðåïòîçîòî-
öèí³íäóêîâàíîãî ÖÄ ñïîñòåð³ãàþòüñÿ á³ëüø ãëèáî-
ê³, ïîð³âíÿíî ç ïîïåðåäí³ì òåðì³íîì äîñë³äæåííÿ, 
äåñòðóêòèâí³ ÿâèùà ç áîêó ãåìîêàï³ëÿð³â ì³îêàðäà, 
ùî îáóìîâëþº ðåîðãàí³çàö³þ âíóòð³øíüîêë³òèííî¿ 
ñòðóêòóðè êàðä³îì³îöèò³â. Ïðè ñï³âñòàâëåíí³ ðåçóëü-
òàò³â ó äâîõ åêñïåðèìåíòàëüíèõ ãðóïàõ ³íòåíñèâí³ñòü 
òàêèõ çì³í á³ëüøà ó ùóð³â ÄÐÂ. 

Ìàêñèìàëüíî ðîçãîðíóòà êàðòèíà ïàòîëîã³÷íèõ 
çì³í êë³òèííèõ óëüòðàñòðóêòóð â³äì³÷àëàñÿ íà ô³-
íàëüíîìó åòàï³ åêñïåðèìåíòó. ×åðåç 3 ì³ñÿö³ ñò³éêî¿ 
ã³ïåðãëþêîçåì³¿ ãåìîêàï³ëÿðè ì³îêàðäà ë³âîãî øëó-
íî÷êà çàçíàâàëè ñóòòºâî¿ äåñòðóêö³¿ (ðèñ. 3). 

Ïðîñâ³òè á³ëüøîñò³ êàï³ëÿð³â âíàñë³äîê ð³çêîãî 
íàáðÿêó åíäîòåë³àëüíèõ êë³òèí áóëè çâóæåí³. Ñïî-
ñòåð³ãàâñÿ âèðàæåíèé ïåðèêàï³ëÿðíèé íàáðÿê. Â³ä-
ì³÷àëîñü çíà÷íå ïîòîâùåííÿ, ì³ñöÿìè ðîçùåïëåííÿ 
áàçàëüíî¿ ìåìáðàíè åíäîòåë³þ êàï³ëÿð³â, ïîðóøåí-
íÿ çâ’ÿçê³â ì³æ åíäîòåë³îöèòàìè, ÿäðà ÿêèõ áóëè 
ï³êíîòè÷íî çì³íåí³. Öèòîïëàçìà åíäîòåë³àëüíèõ 
êë³òèí ìàëà ð³çíó åëåêòðîííó ù³ëüí³ñòü, åíäîòåë³î-
öèòè ç ïðîñâ³òëåíîþ öèòîïëàçìîþ ì³ñòèëè íåâåëè-
êó ê³ëüê³ñòü îðãàíåë ³ ì³êðîï³íîöèòîçíèõ ïóõèðö³â. 
Çâóæåííÿ ïðîñâ³òó êàï³ëÿð³â íà òë³ îïèñàíèõ çì³í, 
ùî ÷àñò³øå ñïîñòåð³ãàëîñÿ ó òâàðèí ÄÐÂ, âèêëèêàº 
íåâ³äïîâ³äí³ñòü ì³æ ìàñîþ ì³îêàðäà ³ åôåêòèâíèì 
êðîâîïîñòà÷àííÿì, ùî ïðèçâîäèòü äî çðèâó àäàï-
òàö³éíèõ ìåõàí³çì³â. Â ðåçóëüòàò³ ïîãëèáëåííÿ ðîç-
ëàä³â ãåìîäèíàì³êè ðîçâèâàþòüñÿ á³ëüø âèðàæåí³ 
äèñòðîô³÷í³ çì³íè êàðä³îì³îöèò³â. 

Âèñíîâêè. 
1. Ñòðåïòîçîòîöèí³íäóêîâàíèé öóêðîâèé ä³à-

áåò ó á³ëèõ ùóð³â ïðèçâîäèòü äî íåñïåöèô³÷íî¿ 
ðåîðãàí³çàö³¿ êàï³ëÿð³â ì³êðîöèðêóëÿòîðíîìó ðóñëà 
ì³îêàðäó ë³âîãî øëóíî÷êà. Ïðè öüîìó ðîçâèâàºòüñÿ 

Ðèñ. 1. Ôðàãìåíò ãåìîêàï³ëÿðà ì³îêàðäà ë³âîãî øëó-
íî÷êà ùóðà ðåïðîäóêòèâíîãî â³êó ïðè ìîäåëüîâàíîìó 

ÖÄ, 1 ì³ñÿöü â³ä ïî÷àòêó åêñïåðèìåíòó. Áàçàëüíà 
ìåìáðàíà ãåìîêàï³ëÿðà (1), ïðîñâ³ò ãåìîêàï³ëÿðà (2), 

ï³íîöèòîçí³ ïóõèðö³ (3). Åëåêòðîííà ì³êðîôîòîãðà-
ô³ÿ. Çá. 25000. 

Ðèñ. 2. Ôðàãìåíò êàðä³îì³îöèòà ³ ãåìîêàï³ëÿðà ì³î-
êàðäà ë³âîãî øëóíî÷êà ùóðà äîðåïðîäóêòèâíîãî â³êó 

ïðè ìîäåëüîâàíîìó ÖÄ, 2 ì³ñÿö³ â³ä ïî÷àòêó åêñïåðè-
ìåíòó. ßäðî åíäîòåë³îöèòà ç ³íâàã³íàö³ÿìè êàð³îëåìè 

(1), êîíãëîìåðàò ì³òîõîíäð³é (2), ì³îô³áðèëè (3). 
Åëåêòðîííà ì³êðîôîòîãðàô³ÿ. Çá. 17000. 
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Ðèñ. 3. Ôðàãìåíò êàðä³îì³îöèòà ³ ãåìîêàï³ëÿðà ì³î-
êàðäà ë³âîãî øëóíî÷êà ùóðà äîðåïðîäóêòèâíîãî â³êó 

ïðè ìîäåëüîâàíîìó ÖÄ, 3 ì³ñÿö³ â³ä ïî÷àòêó åêñïåðè-
ìåíòó. ßäðî åíäîòåë³îöèòà (1), ì³îô³áðèëè (2), ì³òî-
õîíäð³¿ (3). Åëåêòðîííà ì³êðîôîòîãðàô³ÿ. Çá. 15000. 
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êîìïëåêñ äåñòðóêòèâíèõ çì³í åíäîòåë³îöèò³â ³ 
áàçàëüíî¿ ìåìáðàíè. 

2. Íà óëüòðàñòðóêòóðíîìó ð³âí³ á³ëüø âèðàæåí³ 
ïàòîëîã³÷í³ ÿâèùà â ãåìîì³êðîöèðêóëÿòîðíîìó ðóñë³ 
ïðè òðèâàë³é ã³ïåðãë³êåì³¿ â³äì³÷àþòüñÿ ó òâàðèí äî-
ðåïðîäóêòèâíîãî â³êó, ïðè öüîìó â äèíàì³ö³ åêñïå-
ðèìåíòó ñïîñòåð³ãàºòüñÿ íàðîñòàííÿ äåñòðóêòèâíèõ 
çì³í. 

3. Ðåîðãàí³çàö³ÿ ãåìîì³êðîöèðêóëÿòîðíîãî 
ðó ñëà ì³îêàðäó ë³âîãî øëóíî÷êà ïðè ñòðåïòî-
çîòîöèí³íäóêîâàíîìó öóêðîâîìó ä³àáåò³ ñóïðîâî-

äæóºòüñÿ çâóæåííÿì ïðîñâ³òó êàï³ëÿð³â. Íàñë³äêîì 
öüîãî º çíèæåííÿ åôåêòèâíîñò³ êðîâîïîñòà÷àííÿ 
ñåðöåâîãî ì’ÿçà ç ðîçâèòêîì ³øåì³¿, äèñòðîô³÷íèõ ³ 
àëüòåðàòèâíèõ çì³í êàðä³îì³îöèò³â. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ç 
ìåòîþ ðîçøèðåííÿ îòðèìàíî¿ ³íôîðìàö³¿ äîö³ëüíî 
ïðîâåñòè äèôåðåíö³éîâàíèé àíàë³ç óëüòðàñòðóê-
òóðíèõ çì³í ³íøèõ ñêëàäîâèõ åëåìåíò³â ìêðîöèðêó-
ëÿòîðíîãî ðóñëà ì³îêàðäà (àðòåð³îëè, âåíóëè) ïðè 
ìîäåëüîâàíîìó ÖÄ, à òàêîæ äîñë³äèòè éìîâ³ðí³ â³ä-
ì³ííîñò³ öèõ çì³í ó òâàðèí ð³çíî¿ ñòàòò³. 
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ÑÓÁÌ²ÊÐÎÑÊÎÏ²×ÍÀ ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÃÅÌÎÌ²ÊÐÎÖÈÐÊÓËßÒÎÐÍÎÃÎ ÐÓÑËÀ Ì²ÎÊÀÐÄÓ Ë²ÂÎ-

ÃÎ ØËÓÍÎ×ÊÀ ÏÐÈ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌÓ ÖÓÊÐÎÂÎÌÓ Ä²ÀÁÅÒ²
Îðåë Þ. Ì. 
Ðåçþìå. Ðîáîòà ïðèñâÿ÷åíà äîñë³äæåííþ îñîáëèâîñòåé ñòðóêòóðíî¿ ïåðåáóäîâè íà ñóáì³êðîñêîï³÷íî-

ìó ð³âí³ ãåìîì³êðîöèðêóëÿòîðíîãî ðóñëà ì³îêàðäó ë³âîãî øëóíî÷êà á³ëèõ ùóð³â ïðè ñòðåïòîçîòîöèí³íäóêî-
âàíîìó öóêðîâîìó ä³àáåò³. Äîâåäåíî, ùî ïðè äàí³é ïàòîëîã³¿ ìàº ì³ñöå íåñïåöèô³÷íà ðåîðãàí³çàö³ÿ ãåìîêà-
ï³ëÿð³â ì³îêàðäó ë³âîãî øëóíî÷êà, ðîçâèâàþòüñÿ äåñòðóêòèâí³ çì³íè åíäîòåë³îöèò³â ³ áàçàëüíî¿ ìåìáðàíè. 
Ïðè öüîìó ó ùóð³â äîðåïðîäóêòèâíîãî â³êó ïàòîëîã³÷í³ ÿâèùà á³ëüø âèðàæåí³, ïîð³âíÿíî ç òâàðèíàìè ðåïðî-
äóêòèâíîãî â³êó. Ðåîðãàí³çàö³ÿ ì³êðîöèðêóëÿòîðíîãî ðóñëà ì³îêàðäó ñóïðîâîäæóºòüñÿ çâóæåííÿì ïðîñâ³òó 
êàï³ëÿð³â, íàñë³äêîì ÷îãî º çíèæåííÿ åôåêòèâíîñò³ êðîâîïîñòà÷àííÿ ñåðöåâîãî ì’ÿçà ç ðîçâèòêîì ³øåì³¿, 
äèñòðîô³÷íèõ ³ àëüòåðàòèâíèõ çì³í êàðä³îì³îöèò³â. 

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò, ì³îêàðä, ì³êðîöèðêóëÿòîðíå ðóñëî, ñóáì³êðîñêîï³÷íà õàðàêòåðèñòèêà. 
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ÑÓÁÌÈÊÐÎÑÊÎÏÈ×ÅÑÊÈÀ ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÃÅÌÎÌÈÊÐÎÖÈÐÊÓËßÒÎÐÍÎÃÎ ÐÓÑËÀ ÌÈÎÊÀÐ-

ÄÀ ËÅÂÎÃÎ ÆÅËÓÄÎ×ÊÀ ÏÐÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌ ÑÀÕÀÐÍÎÌ ÄÈÀÁÅÒÅ
Îðåë Þ. Ì. 
Ðåçþìå. Ðàáîòà ïîñâÿùåíà èçó÷åíèþ îñîáåííîñòåé ñòðóêòóðíîé ïåðåñòðîéêè íà ñóáìèêðîñêîïè÷å-

ñêèå óðîâíå ãåìîìèêðîöèðêóëÿòîðíîãî ðóñëà ìèîêàðäà ëåâîãî æåëóäî÷êà áåëûõ êðûñ ïðè ñòðåïòîçîòî-
öèíèíäóöèðîâàííîì ñàõàðíîì äèàáåòå. Äîêàçàíî, ÷òî ïðè ýòîé ïàòîëîãèè íàáëþäàåòñÿ íåñïåöèôè÷åñêàÿ 
ðåîðãàíèçàöèÿ ãåìîêàïèëëÿðîâ ìèîêàðäà ëåâîãî æåëóäî÷êà, ðàçâèâàþòñÿ äåñòðóêòèâíûå èçìåíåíèÿ ýíäî-
òåëèîöèòîâ è áàçàëüíîé ìåìáðàíû. Ïðè ýòîì ó êðûñ äîðåïðîäóêòèâíîãî âîçðàñòà ïàòîëîãè÷åñêèå ÿâëåíèÿ 
áîëåå âûðàæåíû, ÷åì ó æèâîòíûõ ðåïðîäóêòèâíîãî âîçðàñòà. Ðåîðãàíèçàöèÿ ìèêðîöèðêóëÿòîðíîãî ðóñëà 
ìèîêàðäà ñîïðîâîæäàåòñÿ ñóæåíèåì ïðîñâåòà êàïèëëÿðîâ, âñëåäñòâèå ÷åãî ñíèæàåòñÿ ýôôåêòèâíîñòü 
êðîâîñíàáæåíèÿ ñåðäå÷íîé ìûøöû ñ ðàçâèòèåì èøåìèè, äèñòðîôè÷åñêèõ è àëüòåðíàòèâíûõ èçìåíåíèé 
êàðäèîìèîöèòîâ. 

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò, ìèîêàðä, ìèêðîöèðêóëÿòîðíîå ðóñëî, ñóáìèêðîñêîïè÷åñêàÿ 
õàðàêòåðèñòèêà. 
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The Submicroscopic Character of Left Ventricle’s Microcirculation in Experimental Diabetes
Orel Yu. M. 
Abstract. Introduction. The prognosis of diabetes depends a lot on complications that develop in cardiovascular 

system. The intensity of these complication relies on many factors, among which age plays an important role. The 
indicators of heart microcirculatory system remodeling on subcellular level need farther exploring. 

Research objective. Analysis of ultrastructural reorganization features and intensity estimation of compensatory-
adaptive and destructive processes in the left ventricle blood circulation of white rats of different age due to 
experimental (streptozotocin inducted) diabetes. 

Research subject and methods. The research was conducted with 54 white male rats, which were divided into 
two groups upon age: animals of prereproductive and reproductive years. The diabetes was modelled by onetime 
intraperitoneal injection of streptozotocin (“Sigma”, USA) in the dose 6 mg upon 100 g of weight. The experiment 
was considered successful if stable glycaemia 14 mmoll/l and more was reached. The animals were carried out of 
experiment after 1, 2 and 3 months. The further investigation was done with an electronic microscope with variable 
magnification. 

Research results and their discussion. In one month after experiment there could be observed in the myocardium 
of left ventricle some capillaries narrowing (mostly among the rats of prereproductive years) and dilatation of 
others. The nuclei of endotheliocytes were enlarged, the cytoplasm was swelling, lightsome, with lots of pinocytosis 
bubbles inside. The plasm was osmophilic. These changes had tendention to progress during the second month 
of experiment, the endotheliocytes were of variable structure: some of them were swelling, enlarged, others were 
smaller in size and had compact matrix. The basement membrane was thickened unevenly, with interrupted areas. 
These changes were more observed among the rats of prereproductive age. The nuclei of endotheliocytes were 
enlarged, capillaries’ empty spaces were diminished. The maximum of pathological changes was reached on the third 
month of experiment. There were noticed the significant swelling of endotheliocytes, thickening and decomposition 
of the basement membrane, loss of specific connection among endotheliocytes. Their cytoplasm had different 
electronic density. As the result of hemodynamics’ deviation there developed the dystrophy of cardiomyocytes. 

Conclusions. Streptozotocin inducted diabetes in white rats leads to nonspecific reorganization of 
microcirculatory capillaries of the myocardium of left ventricle. The complex of destructive shifts develops. Upon 
ultrastructural level, more significant destructive changes in microcirculatory system due to hyperglycemia could be 
observed among the animals of prereproductive age, which increased in dynamics. Within streptozotocin inducted 
diabetes the reorganization of hemomicrocirculation in left ventricle was followed by the narrowing of capillaries. 
As a result the efficiency of myocardial blood supply decreases and ischemia, dystrophic and alterative changes in 
cardiomyocytes develop. 

Keywords: diabetes mellitus, myocardium, microcirculation, submicroscopic characteristics. 
Ðåöåíçåíò – ïðîô. Ãàñþê À. Ï. 
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