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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Ìîðôîôóíê-
ö³îíàëüí³ îñíîâè àäàïòàö³éíèõ ïðîöåñ³â â ñåðöåâî-
ñóäèíí³é ³ òðàâí³é ñèñòåìàõ ïðè àðòåð³àëüí³é ã³ïåð-
òåíç³¿ ó âåëèêîìó òà ìàëîìó êîëàõ êðîâîîá³ãó ïðè 
ð³çíèõ êîðåãóþ÷è âëèâàõ», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 
0104U004522. 

Âñòóï. Ñüîãîäí³øíº çðîñòàííÿ òåõíîãåííîãî íà-
âàíòàæåííÿ íà äîâê³ëëÿ ïðèçâîäèòü äî çá³ëüøåííÿ â 
íüîìó ê³ëüêîñò³ õ³ì³÷íèõ ðå÷îâèí òà ¿õí³õ ìåòàáîë³ò³â, 
ÿê³ íåãàòèâíî âïëèâàþòü íà ôóíêö³þ òà ñòðóêòóðó îð-
ãàí³â ³ ñèñòåì îðãàí³çìó òà ïîã³ðøóþòü ïåðåá³ã ð³ç-
íèõ ïàòîëîã³é. 

Â³äîìî, ùî óðàæåííÿ ñåðöÿ ³ ñóäèí º íàéá³ëüø 
ðîçïîâñþäæåíèìè, ¿ì ïðèñâÿ÷åí³ ÷èñåëüí³ äîñë³-
äæåííÿ, â ÿêèõ âêàçàíî íà çíà÷í³ äîñÿãíåííÿ â ä³à-
ãíîñòèö³, ë³êóâàíí³ òà ïðîô³ëàêòèö³ äàíî¿ ïàòîëîã³¿, 
ÿêà º âàæëèâîþ òà àêòóàëüíîþ ìåäè÷íîþ ³ ñîö³àëü-
íîþ ïðîáëåìîþ [2, 6, 12]. Âîäíî÷àñ âàðòî âêàçàòè, 
ùî íà äàíèé ÷àñ çàëèøàºòüñÿ íåäîñòàòíüî âèâ÷åíèé 
â³êîâèé ìîðôîãåíåç ñåðöåâîãî ì’ÿçà. Ìàéæå â³ä-
ñóòí³ äîñë³äæåííÿ, äå á âèâ÷àëèñÿ âñ³ ÷àñòèíè ñåðöÿ 
êîìïëåêñíî òà íà âñ³õ ð³âíÿõ éîãî ñòðóêòóðíî¿ îðãà-
í³çàö³¿ â óìîâàõ ä³¿ íà îðãàí³çì âàæêèõ ìåòàë³â [3]. 

Ïðè òðèâàë³é ä³¿ íà îðãàí³çì êñåíîá³îòèê³â íà 
ñüîãîäí³ íå âñòàíîâëåí³ â³êîâ³ îñîáëèâîñò³ àäàïòà-
ö³éíèõ òà äèçàäàïòàö³éíèõ ïðîöåñ³â ó â³ää³ëàõ ì³î-
êàðäà, íå äåòàë³çîâàí³ âïëèâè õ³ì³÷íèõ ôàêòîð³â íà 
ìîðôîôóíêö³îíàëüíó ïåðåáóäîâó àðòåð³àëüíîãî òà 
ì³êðîãåìîöèðêóëÿòîðíîãî ðóñëà ÷àñòèí ñåðöåâîãî 
ì’ÿçà [5]. 

Âèõîäÿ÷è ³ç ñêàçàíîãî, ìåòîþ äàíîãî äîñë³-
äæåííÿ ñòàëî ìîðôîìåòðè÷íå âèâ÷åííÿ òà àíàë³ç 
â³êîâèõ çì³í ì³êðîãåìîöèðêóëÿòîðíîãî ðóñëà ñåðöÿ 
ïðè òîêñè÷íîìó óðàæåíí³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ìîðôîëîã³÷íè-
ìè ìåòîäàìè âèâ÷åí³ àðòåð³¿ ñåðåäíüîãî òà äð³áíî-
ãî êàë³áð³â ó øëóíî÷êàõ ñåðöÿ 72 á³ëèõ ùóð³â-ñàìö³â, 
ÿê³ áóëè ðîçä³ëåí³ íà 4 ãðóïè. 1-à ãðóïà âêëþ÷àëà 16 
äîñë³äíèõ òâàðèí â³êîì 8 ì³ñ. (ñòàòåâîçð³ë³); 2-à – 22 
ùóð³ ó â³ö³ 24 ì³ñ. (ñòàð³); 3-à ãðóïà âêëþ÷àëà 15 äî-
ñë³äíèõ òâàðèí â³êîì 8 ì³ñ., ÿêèì ââîäèëè õëîðèä 
êàäì³þ; 4-à – 19 ùóð³â ó â³ö³ 24 ì³ñ., ÿêèì òåæ ââîäè-
ëè âèùåâêàçàíó õ³ì³÷íó ðå÷îâèíó. Òâàðèíè çíàõîäè-
ëèñÿ â çâè÷àéíèõ óìîâàõ ³ ðàö³îí³ â³âàð³þ. Óòðèìàí-
íÿ òâàðèí òà åêñïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî 
äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò 
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ÄÂÍÇ «Òåðíîï³ëüñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò

³ìåí³ ². ß. Ãîðáà÷åâñüêîãî ÌÎÇ Óêðà¿íè» (ì. Òåðíîï³ëü)

õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñ-
ïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 
1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â 
íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîí-
ãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Åâòàíàç³þ ùóð³â çä³éñíþâàëè êðîâîïóñêàííÿì 
â óìîâàõ êåòàì³íîâîãî íàðêîçó. Ñåðöå ðîçð³çàëî-
ñÿ çà ìåòîäèêîþ Ã. Ã. Àâòàíä³ëîâà [1] ó ìîäèô³êàö³¿ 
². Ê. ªñèïîâî¿ [7]. 

Ìîðôîìåòðè÷íî â ë³âîìó ³ ïðàâîìó øëóíî÷êàõ 
âèâ÷àëè ³íòðàìóðàëüí³ àðòåð³¿ äð³áíîãî êàë³áðó (çî-
âí³øí³é ä³àìåòð 26-50 ìêì). Ïðè öüîìó âðàõîâóâà-
ëè çîâí³øí³é (ÄÇ) ³ âíóòð³øí³é (ÄÂ) ä³àìåòðè ñóäèí, 
òîâùèíó ìåä³¿ (ÒÌ), ³íäåêñ Âîãåíâîðòà (²Â) – â³ä-
íîøåííÿ ïëîù³ àðòåð³¿ äî ïëîù³ ¿¿ ïðîñâ³òó, âèñîòó 
åíäîòåë³îöèò³â (ÂÅ), ¿õ ä³àìåòð (ÄÅ), ÿäåðíî-öèòî-
ïëàçìàòè÷í³ â³äíîøåííÿ â åíäîòåë³îöèòàõ (ßÖÂÅ), 
â³äíîñíèé îá’ºì óøêîäæåíèõ öèõ êë³òèí (ÂÎÓÅ) [4]. 
Âêàçàí³ âèì³ðè àðòåð³é ïðîâîäèëè íà ïîïåðå÷íèõ 
çð³çàõ çà äîïîìîãîþ ãâèíòîâîãî îêóëÿð-ì³êðîìåòðà. 

Ç ÷àñòèí ñåðöåâîãî ì’ÿçà çà çàãàëüíîïðèéíÿòè-
ìè ìåòîäèêàìè [11] âèãîòîâëÿëè ì³êðîïðåïàðàòè, 
ÿê³ çàáàðâëþâàëè ãåìàòîêñèë³í-åîçèíîì, çà âàí-
Ã³çîí, Ìàëëîð³, Ãåéäåíãàéíîì. Îòðèìàí³ ê³ëüê³ñí³ âå-
ëè÷èíè îáðîáëÿëè ìåòîäîì âàð³àö³éíî¿ ñòàòèñòèêè, 
ð³çíèöÿ ì³æ ïîð³âíþâàëüíèìè ïîêàçíèêàìè âèçíà-
÷àëàñÿ çà êðèòåð³ºì Ñòüþäåíòà [9]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Çà 
äîïîìîãîþ êîìïëåêñó ìîðôîëîã³÷íèõ ìåòîä³â ïðè 
òðèâàë³é ä³¿ íà îðãàí³çì á³ëèõ ùóð³â õëîðèäó êàäì³þ 
äîñë³äæóâàëèñÿ àðòåð³¿ äð³áíîãî êàë³áðó ó øëóíî÷êàõ 
ñåðöÿ. Îòðèìàí³ ìîðôîìåòðè÷í³ ïàðàìåòðè àðòåð³é 
äð³áíîãî êàë³áðó øëóíî÷ê³â ñåðöÿ äîñë³äíèõ ìîëî-
äèõ òâàðèí ïðåäñòàâëåí³ â òàáëèö³ 1. Âñåñòîðîíí³ì 
àíàë³çîì ïîêàçàíèõ ó äàí³é òàáëèö³ 1 ìîðôîìå-
òðè÷íèõ õàðàêòåðèñòèê äîñë³äæóâàíèõ ñóäèí âñòà-
íîâëåíî, ùî â óìîâàõ äàíîãî åêñïåðèìåíòó âîíè 
³ñòîòíî çì³íþâàëèñÿ. Òàê, çîâí³øí³é ä³àìåòð äîñë³-
äæóâàíèõ ñóäèí ë³âîãî øëóíî÷êà ó ìîëîäèõ òâàðèí 
ïðè òðèâàëîìó ââåäåíí³ õëîðèäó êàäì³þ çá³ëüøèâñÿ 
ç (35,90±0,42) äî (38,70±0,45) ìêì, òîáòî íà 7,8 %. 
Ïðîñâ³ò àðòåð³é äð³áíîãî êàë³áðó ë³âîãî øëóíî÷êà 
ó äîñë³äæóâàíèõ óìîâàõ åêñïåðèìåíòó ñòàòèñòè÷-
íî äîñòîâ³ðíî (p<0,001) çìåíøèâñÿ íà 38,1 %. Ïðè 
öüîìó ñóòòºâî çá³ëüøóâàëàñÿ òàêîæ òîâùèíà ìåä³¿ 
äîñë³äæóâàíèõ ñóäèí. Òàê, òîâùèíà ìåä³¿ àðòåð³é 
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äð³áíîãî êàë³áðó ë³âîãî øëóíî÷êà ó êîíòðîëüíèõ 
ñïîñòåðåæåííÿõ äîð³âíþâàëà (6,30±0,07) ìêì, à 
ó äîñë³äíèõ òâàðèí (11,40±0,12) ìêì, òîáòî äîñë³-
äæóâàíèé ìîðôîìåòðè÷íèé ïàðàìåòð ñòàòèñòè÷íî 
äîñòîâ³ðíî (p<0,001) çá³ëüøèâñÿ ó 1,8 ðàçè. ²íäåêñ 
Âîãåíâîðòà àðòåð³é äð³áíîãî êàë³áðó ë³âîãî øëóíî÷-
êà ó ìîëîäèõ ùóð³â-ñàìö³â ïðè òðèâàëîìó ââåäåíí³ 
äîñë³äæóâàíî¿ õ³ì³÷íî¿ ðå÷îâèíè ç âèñîêèì ñòóïå-
íåì äîñòîâ³ðíîñò³ (p<0,001) çð³ñ ç (235,40±2,70) äî 
(656,60±7,20), òîáòî ó 2,79 ðàçè. 

Òàáëèöÿ 1

Ìîðôîìåòðè÷íà õàðàêòåðèñòèêà àðòåð³é 
äð³áíîãî êàë³áðó øëóíî÷ê³â ñåðöÿ ìîëîäèõ 

äîñë³äíèõ òâàðèí (M±m)

Ïîêàçíèê
Ãðóïà ñïîñòåðåæåííÿ

1-à 3-ÿ

ÄÇËØ, ìêì 35,90±0,42 38,70±0,45**

ÄÂËØ, ìêì 24,40±0,27 15,10±0,18***

ÒÌËØ, ìêì 6,30±0,07 11,40±0,12***

²ÂËØ, % 235,40±2,70 656,60±7,20***

ÂÅËØ, ìêì 6,10±0,06 7,20±0,08***

ÄßËØ, ìêì 3,05±0,04 3,93±0,03***

ßÖÂËØ 0,250±0,003 0,298±0,003***

ÂÎÓÅËØ, % 2,30±0,03 39,8±0,48***

ÄÇÏØ, ìêì 36,90±0,45 39,10±0,48*

ÄÂÏØ, ìêì 23,10±0,27 15,70±0,18***

ÒÌÏØ, ìêì 6,60±0,08 10,20±0,12***

²ÂÏØ, % 255,10±3,0 620,20±7,20***

ÂÅÏØ, ìêì 6,08±0,07 6,90±0,06***

ÄßÏØ, ìêì 3,01±0,03 3,66±0,05***

ßÖÂÏØ 0,246±0,003 0,282±0,006**

ÂÎÓÅÏØ, % 2,20±0,02 31,20±0,48***

Ïðèì³òêà. Ç³ðî÷êîþ ïîçíà÷åí³ âåëè÷èíè, ùî ñòàòèñòè÷íî äîñòî-

â³ðíî â³äð³çíÿþòüñÿ ì³æ ñîáîþ (*-p<0,05; **-p<0,01; ***-p<0,001). 

Âèñîòà åíäîòåë³îöèò³â äîñë³äæóâàíèõ ñóäèí 
ó êîíòðîëüíèõ ñïîñòåðåæåííÿõ äîð³âíþâàëà 
(6,10±0,06) ìêì, à ó äîñë³äíèõ òâàðèí – (7,20±0,08) 
ìêì. Ïðè öüîìó îñòàííÿ öèôðîâà âåëè÷èíà ïåðåâà-
æàëà ïîïåðåäíþ íà 18,0 %. 

Ä³àìåòð ÿäåð åíäîòåë³îöèò³â àðòåð³é äð³áíîãî 
êàë³áðó ë³âîãî øëóíî÷êà ìîëîäèõ äîñë³äíèõ òâàðèí 
äîð³âíþâàëà (3,93±0,03) ìêì ³ ç âèñîêèì ñòóïåíåì 
äîñòîâ³ðíîñò³ (p<0,001) áóëè á³ëüøèìè (28,8 %) ïî-
ð³âíÿíî ç àíàëîã³÷íèì êîíòðîëüíèì (3,05±0,04) ìêì 
ïîêàçíèêîì. ßäåðíî-öèòîïëàçìàòè÷í³ â³äíîøåííÿ 
ó äîñë³äæóâàíèõ êë³òèíàõ â óìîâàõ çìîäåëüîâàíî¿ 
ïàòîëîã³¿ (0,298±0,003) ³ âèÿâèëèñÿ á³ëüøèìè â³ä 
êîíòðîëüíîãî ïîêàçíèêà íà 19,2 %. Â³äíîñíèé îá’ºì 
óøêîäæåíèõ åíäîòåë³îöèò³â ó äîñë³äæóâàíèõ ñóäè-
íàõ çð³ñ ó 17,3 ðàçè. 

Íåîáõ³äíî âêàçàòè, ùî àíàëîã³÷í³ ìîðôîìåòðè÷-
í³ ïàðàìåòðè àðòåð³é äð³áíîãî êàë³áðó ïðàâîãî øëó-
íî÷êà â óìîâàõ äàíîãî åêñïåðèìåíòó çì³íþâàëèñÿ 
òàê ñàìî, àëå ñòóï³íü ¿õ ïåðåáóäîâè áóâ äåùî íèùèì. 
Òàê, çîâí³øí³é ä³àìåòð àðòåð³¿ äð³áíîãî êàë³áðó 

ïðàâîãî øëóíî÷êà ìîëîäèõ á³ëèõ ùóð³â ï³ä âïëèâîì 
õëîðèäó êàäì³þ çð³ñ ç (36,90±0,45) äî (39,10±0,48) 
ìêì, òîáòî íà 5,96 %. Ïðè âèçíà÷åí³ ð³çíèö³ ì³æ íà-
âåäåíèìè ìîðôîìåòðè÷íèìè ïîêàçíèêàìè âñòà-
íîâëåíî, ùî êîåô³ö³ºíò Ñòüþäåíòà äîð³âíþâàâ 3,3. 
Âíóòð³øí³é ä³àìåòð (ïðîñâ³ò) äîñë³äæóâàíèõ àðòåð³é 
ç âèñîêîþ äîñòîâ³ðí³ñòþ ð³çíèö³ (p<0,001) çìåí-
øèâñÿ ç (23,10±0,27) äî (15,70±0,18) ìêì, òîáòî íà 
32,0 %. Òîâùèíà ìåä³¿ àðòåð³é äð³áíîãî êàë³áðó ïðà-
âîãî øëóíî÷êà ìîëîäèõ á³ëèõ ùóð³â â äîñë³äæóâàíèõ 
åêñïåðèìåíòàëüíèõ óìîâàõ çá³ëüøèëàñÿ íà 54,5 %, à 
³íäåêñ Âîãåíâîðòà – ó 2,43 ðàçè. 

Ïðè çìîäåëüîâàíèõ óìîâàõ ïàòîëîã³¿ çì³íþâàëè-
ñÿ òàêîæ ïðîñòîðîâ³ õàðàêòåðèñòèêè åíäîòåë³îöèò³â 
òà ¿õ ÿäåð. Òàê, âèñîòà åíäîòåë³îöèò³â çðîñëà ç âè-
ñîêèì ñòóïåíåì äîñòîâ³ðíîñò³ (p<0,001) íà 13,48 %, 
à ä³àìåòð ¿õ ÿäåð íà 21,5 % (p<0,001, ïîð³âíÿíî ç 
êîíòðîëüíèì ïîêàçíèêîì). ²ñòîòíî çì³íþâàëèñÿ ïðè 
öüîìó ÿäåðíî-öèòîïëàçìàòè÷í³ â³äíîøåííÿ ó äîñë³-
äæóâàíèõ êë³òèíàõ. Òàê, íàçâàíèé ìîðôîìåòðè÷íèé 
ïàðàìåòð åíäîòåë³îöèò³â àðòåð³é äð³áíîãî êàë³áðó 
ïðàâîãî øëóíî÷êà ìîëîäèõ ³íòàêòíèõ òâàðèí äîð³â-
íþâàâ 0,246±0,003, à ó äîñë³äíèõ ñïîñòåðåæåííÿõ 
– 0,282±0,006. Âèñîêèì òàêîæ âèÿâèâñÿ â³äíîñíèé 
îá’ºì óøêîäæåíèõ åíäîòåë³îöèò³â àðòåð³é äð³áíî-
ãî êàë³áðó ïðàâîãî øëóíî÷êà ìîëîäèõ äîñë³äíèõ 
òâàðèí ïðè ä³¿ íà ¿õ îðãàí³çì õëîðèäó êàäì³þ. Ïðè 
öüîìó äàíèé ìîðôîìåòðè÷íèé ïîêàçíèê çá³ëüøèâñÿ 
ó 14,18 ðàçè ïîð³âíÿíî ç êîíòðîëüíèìè âåëè÷èíàìè. 

Ó ñòàðèõ äîñë³äíèõ òâàðèí ìîðôîìåòðè÷í³ ïà-
ðàìåòðè àðòåð³é äð³áíîãî êàë³áðó ë³âîãî òà ïðàâî-
ãî øëóíî÷ê³â âèÿâèëèñÿ çì³íåíèìè ó á³ëüøîìó ñòó-
ïåí³ ïîð³âíÿíî ç ìîëîäèìè äîñë³äíèìè òâàðèíàìè. 
Òàê, çîâí³øí³é ä³àìåòð âêàçàíèõ ñóäèí ç âèñîêîþ 
äîñòîâ³ðíîþ (p<0,01) çð³ñ ç (37,50±0,45) ìêì äî 
(40,70±0,48) ìêì. Çíàéäåíå çá³ëüøåííÿ íàâåäå-
íèõ ìîðôîìåòðè÷íèõ ïàðàìåòð³â ïðè öüîìó ñïàëî 
8,5 %. Âíóòð³øí³é ä³àìåòð (ïðîñâ³ò) äîñë³äæóâàíèõ 
àðòåð³é ïðè öüîìó ñòàòèñòè÷íî äîñòîâ³ðíî çìåí-
øèâñÿ íà 41,3 %. Ïðè öüîìó òîâùèíà ìåä³¿ âêàçàíèõ 
ñóäèí çðîñëà íà 84,0 %, à ³íäåêñ Âîãåíâîðòà – ó 3,4 
ðàçè. 

Âèñîòà åíäîòåë³îöèò³â àðòåð³é äð³áíîãî êàë³áðó 
ë³âîãî øëóíî÷êà ñòàðèõ á³ëèõ ùóð³â-ñàìö³â ï³ä âïëè-
âîì êñåíîá³îòèê³â çðîñëà ç äîñòîâ³ðíîþ ð³çíèöåþ 
(p<0,001) ç (5,55±0,06) äî (6,80±0,08) ìêì, òîáòî íà 
22,5 %. Ä³àìåòðè ÿäåð äîñë³äæóâàíèõ êë³òèí ó êîíòð-
îëüíèõ ñïîñòåðåæåííÿõ äîð³âíþâàëè (2,80±0,03) 
ìêì, à ó äîñë³äíèõ òâàðèí (3,82±0,05) ìêì. Îñòàíí³é 
ìîðôîìåòðè÷íèé ïàðàìåòð ç äîñòîâ³ðíîþ ð³çíèöåþ 
(p<0,01) çá³ëüøèâñÿ íà 36,4 %. Ó çìîäåëüîâàíèõ 
åêñïåðèìåíòàëüíèõ óìîâàõ äîñòîâ³ðíî (p<0,001) 
çì³íþâàëèñÿ ÿäåðíî-öèòîïëàçìàòè÷í³ â³äíîøåííÿ 
ó äîñë³äæóâàíèõ êë³òèíàõ. Ïðè öüîìó íàçâàíèé ìîð-
ôîìåòðè÷íèé ïàðàìåòð çá³ëüøèâñÿ ç 0,252±0,002 
äî 0,316±0,003. Âèÿâëåíå çá³ëüøåííÿ ñêëàëî 25,3 %. 
Â³äíîñíèé îá’ºì óøêîäæåíèõ åíäîòåë³îöèò³â ïðè 
öüîìó çð³ñ ó 20,4 ðàçè. 

Àíàë³çîì ìîðôîìåòðè÷íèõ ïàðàìåòð³â äð³áíèõ 
àðòåð³é, ïðåäñòàâëåíèõ ó òàáëèö³ 2, âñòàíîâëåíî, 
ùî äîñë³äæóâàí³ ñóäèíè ïðè ä³¿ íà îðãàí³çì ñòàðèõ 
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ùóð³â õëîðèäó êàäì³þ òàêîæ âèðàæåíî ñòðóêòóðíî 
çì³íþâàëèñÿ. Ïðè öüîìó âñòàíîâëåíî, ùî çîâí³ø-
í³é ä³àìåòð àðòåð³é äð³áíîãî êàë³áðó ïðàâîãî øëó-
íî÷êà ó çìîäåëüîâàíèõ ïàòîëîã³÷íèõ óìîâàõ çðîñ-
òàâ ç (37,80±0,42) äî (40,20±0,51) ìêì, òîáòî íà 
6,3 %. Âíóòð³øí³é ä³àìåòð (ïðîñâ³ò) äîñë³äæóâàíèõ 
ñóäèí âêàçàíî¿ ÷àñòèíè ì³îêàðäà ïðè öüîìó çìåí-
øèâñÿ ç (21,60±0,24) ìêì äî (13,80±0,15) ìêì. Ïðè 
öüîìó îñòàíí³é ìîðôîìåòðè÷íèé ïàðàìåòð âèÿâèâ-
ñÿ çìåíøåíèì íà 36,1 % ïîð³âíÿíî ç àíàëîã³÷íèì 
êîíòðîëüíèì ïîêàçíèêîì. 

Òîâùèíà ìåä³¿ äîñë³äæóâàíèõ ñóäèí âèÿâèëàñÿ 
çá³ëüøåíîþ íà 63,5 %, à ³íäåêñ Âîãåíâîðòà – ó 2,77 
ðàçè. 

Òàáëèöÿ 2

Ìîðôîìåòðè÷íà õàðàêòåðèñòèêà àðòåð³é 
äð³áíîãî êàë³áðó øëóíî÷ê³â ñåðöÿ ñòàðèõ 

äîñë³äíèõ òâàðèí (M±m)

Ïîêàçíèê
Ãðóïà ñïîñòåðåæåííÿ

2-à 4-à

ÄÇËØ, ìêì 37,50±0,45 40,70±0,48**

ÄÂËØ, ìêì 21,30±0,24 12,50±0,15***

ÒÌËØ, ìêì 6,90±0,08 12,70±0,15***

²ÂËØ, % 309,90±3,60 1060,10±12,3***

ÂÅËØ, ìêì 5,55±0,06 6,80±0,08***

ÄßËØ, ìêì 2,80±0,03 3,82±0,05***

ßÖÂËØ 0,252±0,002 0,316±0,003***

ÂÎÓÅËØ, % 4,20±0,05 85,90±0,72***

ÄÇÏØ, ìêì 37,80±0,42 40,20±0,51*

ÄÂÏØ, ìêì 21,60±0,24 13,80±0,15***

ÒÌÏØ, ìêì 6,85±0,08 11,20±0,12***

²ÂÏØ, % 306,20±3,60 848,60±9,3***

ÂÅÏØ, ìêì 5,70±0,06 6,60±0,09***

ÄßÏØ, ìêì 2,85±0,03 3,62±0,04***

ßÖÂÏØ 0,250±0,003 0,302±0,004***

ÂÎÓÅÏØ, % 2,90±0,03 54,50±0,66***

Ïðèì³òêà: Ç³ðî÷êîþ ïîçíà÷åí³ âåëè÷èíè, ùî ñòàòèñòè÷íî 

äîñòîâ³ðíî â³äð³çíÿþòüñÿ ì³æ ñîáîþ (*-p<0,05; **-p<0,01; ***-

p<0,001). 

Â óìîâàõ çìîäåëüîâàíî¿ ïàòîëîã³¿ ñòðóêòóðíî¿ 
ïåðåáóäîâè çàçíàâàëè òàêîæ åíäîòåë³îöèòè àðòå-
ð³é äð³áíîãî êàë³áðó ïðàâîãî øëóíî÷êà. Ïðè öüîìó 
âèñîòà åíäîòåë³îöèò³â äîñë³äæóâàíèõ ñóäèí ñòà-
òèñòè÷íî äîñòîâ³ðíî (p<0,001) çðîñëà íà 15,78 %, à 
ä³àìåòð ¿õ ÿäåð – 27,0 %. Ïðè âèÿâëåíèõ äèñïðîïîð-
ö³éíèõ çá³ëüøåííÿõ ìîðôîìåòðè÷íèõ õàðàêòåðèñòèê 
öèòîïëàçìè ³ ÿäåðíî¿ ñóáñòàíö³¿ ñóòòºâî (p<0,01) 
ïîðóøóâàëèñÿ ÿäåðíî-öèòîïëàçìàòè÷í³ â³äíîøåí-
íÿ â åíäîòåë³îöèòàõ. Â äàíèõ åêñïåðèìåíòàëüíèõ 
óìîâàõ íàçâàíèé ìîðôîìåòðè÷íèé ïàðàìåòð äî-
ñë³äæóâàíèõ êë³òèí çá³ëüøèâñÿ íà 20,8 %, ùî âêàçó-
âàëî íà ³ñòîòíå ïîðóøåííÿ êë³òèííîãî ñòðóêòóðíîãî 
ãîìåîñòàçó. Òðèâàëå ââåäåííÿ â îðãàí³çì äîñë³äíèõ 
òâàðèí õëîðèäó êàäì³þ ïðèçâîäèëî äî âèðàæåíîãî 
çðîñòàííÿ ïîøêîäæåíèõ åíäîòåë³îöèò³â ó àðòåð³ÿõ 
äð³áíîãî êàë³áðó ïðàâîãî øëóíî÷êà, ùî ï³äòâåðäæó-
âàëîñÿ äèíàì³êîþ â³äíîñíîãî îá’ºìó ïîøêîäæåíèõ 
åíäîòåë³îöèò³â [8, 10]. Ïðè öüîìó âêàçàíèé ìîðôî-
ìåòðè÷íèé ïàðàìåòð çá³ëüøèâñÿ ó 18,8 ðàçè. Íåîá-
õ³äíî òàêîæ çàçíà÷èòè, ùî ó ë³âîìó øëóíî÷êó â³äíîñ-
íèé îá’ºì ïîøêîäæåíèõ åíäîòåë³îöèò³â ó àðòåð³ÿõ 
äð³áíîãî êàë³áðó äîì³íóâàâ (85,90±0,72) % ïîð³â-
íÿíî ç àíàëîã³÷íèì ïîêàçíèêîì ïðàâîãî øëóíî÷êà 
(54,50±0,66) % ³ ñòàòèñòè÷íî äîñòîâ³ðíî (p<0,01) â³ä 
íüîãî â³äð³çíÿâñÿ. 

Âèñíîâêè. Îòðèìàí³ òà ïðîàíàë³çîâàí³ äàí³ ñâ³ä-
÷àòü, ùî ïðè òðèâàë³é ä³¿ íà îðãàí³çì õëîðèäó êàä-
ì³þ âèðàæåíî¿ ñòðóêòóðíî¿ ïåðåáóäîâè çàçíàþòü 
àðòåð³¿ øëóíî÷ê³â ñåðöÿ. Ïðè öüîìó çá³ëüøóºòüñÿ ¿õ 
çîâí³øí³é ä³àìåòð, òîâùèíà ìåä³¿, ³íäåêñ Âîãåíâîð-
òà, òà âèðàæåíî çâóæóºòüñÿ ïðîñâ³ò, ùî ïðèçâîäèòü 
äî çíèæåííÿ ¿õ ïðîïóñêíî¿ çäàòíîñò³ òà ïîã³ðøåííÿ 
êðîâîïîñòà÷àííÿ îðãàíà. Çíàéäåíà ñòðóêòóðíà ïå-
ðåáóäîâà àðòåð³é øëóíî÷ê³â ó çìîäåëüîâàíèõ ïàòà-
ëîã³÷íèõ óìîâàõ äîì³íóâàëà ó ñóäèíàõ äð³áíîãî êàë³-
áðó ë³âîãî øëóíî÷êà òà ó äîñë³äíèõ òâàðèí ñòàðøî¿ 
â³êîâî¿ ãðóïè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïî-
äàëüøå âñåñòîðîííº äîñë³äæåííÿ â³êîâî¿ ñòðóêòóð-
íî¿ ïåðåáóäîâè â³íöåâèõ àðòåð³é ñåðöåâîãî ì’ÿçà 
ïðè òîêñè÷íèõ óðàæåííÿõ äîçâîëèòü ñóòòºâî ïîêðà-
ùèòè ä³àãíîñòèêó, ïðîô³ëàêòèêó òà ¿õ êîðåêö³þ. 
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ÊÀÄÌ²ªÂ²É ²ÍÒÎÊÑÈÊÀÖ²¯
Kîíîâàëåíêî Ñ. Î. 
Ðåçþìå. Ñüîãîäí³øíº çðîñòàííÿ òåõíîãåííîãî íàâàíòàæåííÿ íà äîâê³ëëÿ ïðèçâîäèòü äî çá³ëüøåííÿ â 

íüîìó ê³ëüêîñò³ õ³ì³÷íèõ ðå÷îâèí òà ¿õí³õ ìåòàáîë³ò³â, ÿê³ íåãàòèâíî âïëèâàþòü íà ôóíêö³þ òà ñòðóêòóðó îðãà-
í³â ³ ñèñòåì îðãàí³çìó òà ïîã³ðøóþòü ïåðåá³ã ð³çíèõ ïàòîëîã³é. 

Â³äîìî, ùî óðàæåííÿ ñåðöÿ ³ ñóäèí º íàéá³ëüø ðîçïîâñþäæåíèìè, ¿ì ïðèñâÿ÷åí³ ÷èñåëüí³ äîñë³äæåííÿ, 
â ÿêèõ âêàçàíî íà çíà÷í³ äîñÿãíåííÿ â ä³àãíîñòèö³, ë³êóâàíí³ òà ïðîô³ëàêòèö³ äàíî¿ ïàòîëîã³¿, ÿêà º âàæëèâîþ 
òà àêòóàëüíîþ ìåäè÷íîþ ³ ñîö³àëüíîþ ïðîáëåìîþ. Íåîáõ³äíî âêàçàòè, ùî íà äàíèé ÷àñ çàëèøàºòüñÿ íåäî-
ñòàòíüî âèâ÷åí³ çì³íè àðòåð³àëüíîãî ðóñëà ì³îêàðäà ïðè ä³¿ íà îðãàí³çì õ³ì³÷íèõ ôàêòîð³â ó â³êîâîìó àñïåêò³. 
Ìàéæå â³äñóòí³ äîñë³äæåííÿ, äå á âèâ÷àëèñÿ â³êîâ³ ñòðóêòóðí³ çì³íè â³íöåâèõ àðòåð³é êàìåð ñåðöÿ ï³ä âïëè-
âîì õëîðèäó êàäì³þ. 

Âñòàíîâëåíî, ùî ïðè òðèâàë³é ä³¿ íà îðãàí³çì òâàðèí õëîðèäó êàäì³þ âèðàæåíî¿ ñòðóêòóðíî¿ ïåðåáóäîâè 
çàçíàþòü àðòåð³¿ øëóíî÷ê³â ñåðöÿ. Ïðè öüîìó çá³ëüøóºòüñÿ ¿õ çîâí³øí³é ä³àìåòð (ó ìîëîäèõ òâàðèí íà 7,8 %, 
à ó ñòàðèõ íà 8,5 % ), òîâùèíà ìåä³¿ (ó ìîëîäèõ òâàðèí çá³ëüøèëàñÿ íà 80 %, à ó ñòàðèõ íà 84,0 % ), ³íäåêñ 
Âîãåíâîðòà (ó ìîëîäèõ òâàðèí çð³ñ ó 2,79 ðàçè, à ó ñòàðèõ – ó 3,4 ðàçè ), òà âèðàæåíî çâóæóºòüñÿ ïðîñâ³ò 
(ó ìîëîäèõ òâàðèí íà 38,1 %, à ó ñòàðèõ íà 41,3 % ), ùî ïðèçâîäèòü äî çíèæåííÿ ¿õ ïðîïóñêíî¿ çäàòíîñò³ òà 
ïîã³ðøåííÿ êðîâîïîñòà÷àííÿ îðãàíà. Çíàéäåíà ñòðóêòóðíà ïåðåáóäîâà àðòåð³é øëóíî÷ê³â ó çìîäåëüîâàíèõ 
ïàòîëîã³÷íèõ óìîâàõ äîì³íóâàëà ó ñóäèíàõ äð³áíîãî êàë³áðó ë³âîãî øëóíî÷êà òà ó äîñë³äíèõ òâàðèí ñòàðøî¿ 
â³êîâî¿ ãðóïè. 

Ïîäàëüøå óñåñòîðîííº äîñë³äæåííÿ â³êîâî¿ ñòðóêòóðíî¿ ïåðåáóäîâè â³íöåâèõ àðòåð³é ñåðöåâîãî ì’ÿçà 
ïðè òîêñè÷íèõ óðàæåííÿõ äîçâîëèòü ñóòòºâî ïîêðàùèòè ä³àãíîñòèêó, ïðîô³ëàêòèêó òà ¿õ êîðåêö³þ. 

Êëþ÷îâ³ ñëîâà: àðòåð³¿ ñåðöÿ, õëîðèä êàäì³þ, ñòàòåâîçð³ë³ òà ñòàð³ á³ë³ ùóð³. 
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ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÉ ÀÍÀËÈÇ ÂÎÇÐÀÑÒÍÛÕ ÈÇÌÅÍÅÍÈÉ ÑÎÑÓÄÎÂ ÃÅÌÎÌÈÊÐÎÖÈÐÊÓËß-

ÒÎÐÍÎÃÎ ÐÓÑËÀ ÏÐÈ ÊÀÄÌÈÅÂÎÉ ÈÍÒÎÊÑÈÊÀÖÈÈ
Kîíîâàëåíêî Ñ. À. 
Ðåçþìå. Ñåãîäíÿøíèé ðîñò òåõíîãåííîé íàãðóçêè íà îêðóæàþùóþ ñðåäó ïðèâîäèò ê óâåëè÷åíèþ â íåé 

êîëè÷åñòâà õèìè÷åñêèõ âåùåñòâ è èõ ìåòàáîëèòîâ, êîòîðûå íåãàòèâíî âëèÿþò íà ôóíêöèþ è ñòðóêòóðó îðãà-
íîâ è ñèñòåì îðãàíèçìà è óõóäøàþò òå÷åíèå ðàçëè÷íûõ ïàòîëîãèé. 

Èçâåñòíî, ÷òî ïîðàæåíèå ñåðäöà è ñîñóäîâ ÿâëÿþòñÿ íàèáîëåå ðàñïðîñòðàíåííûìè, èì ïîñâÿùåíû 
ìíîãî÷èñëåííûå èññëåäîâàíèÿ, â êîòîðûõ óêàçàíî íà çíà÷èòåëüíûå äîñòèæåíèÿ â äèàãíîñòèêå, ëå÷åíèè è 
ïðîôèëàêòèêå äàííîé ïàòîëîãèè, êîòîðàÿ ÿâëÿåòñÿ âàæíîé è àêòóàëüíîé ìåäèöèíñêîé è ñîöèàëüíîé ïðî-
áëåìîé. Íåîáõîäèìî óêàçàòü, ÷òî â íàñòîÿùåå âðåìÿ îñòàåòñÿ íåäîñòàòî÷íî èçó÷åíû èçìåíåíèÿ àðòåðè-
àëüíîãî ðóñëà ìèîêàðäà ïðè äåéñòâèè íà îðãàíèçì õèìè÷åñêèõ ôàêòîðîâ â âîçðàñòíîì àñïåêòå. Ïî÷òè îò-
ñóòñòâóþò èññëåäîâàíèÿ, ãäå áû èçó÷àëèñü âîçðàñòíûå ñòðóêòóðíûå èçìåíåíèÿ âåíå÷íûõ àðòåðèé êàìåð 
ñåðäöà ïîä âëèÿíèåì õëîðèäà êàäìèÿ. 

Óñòàíîâëåíî, ÷òî ïðè äëèòåëüíîì âîçäåéñòâèè íà îðãàíèçì æèâîòíûõ õëîðèäà êàäìèÿ âûðàæåííîé 
ñòðóêòóðíîé ïåðåñòðîéêè èñïûòûâàþò àðòåðèè æåëóäî÷êîâ ñåðäöà. Ïðè ýòîì óâåëè÷èâàåòñÿ èõ âíåøíèé 
äèàìåòð (ó ìîëîäûõ æèâîòíûõ íà 7,8 %, à â ñòàðûõ íà 8,5 %), òîëùèíà ìåäèè (ó ìîëîäûõ æèâîòíûõ óâåëè÷è-
ëàñü íà 80 %, à â ñòàðûõ íà 84,0 %), èíäåêñ Âîãåíâîðòà (ó ìîëîäûõ æèâîòíûõ âûðîñ â 2,79 ðàçà, à â ñòàðûõ 
– â 3,4 ðàçà), è âûðàæåíî ñóæàåòñÿ ïðîñâåò (ó ìîëîäûõ æèâîòíûõ íà 38,1 %, à â ñòàðûõ íà 41,3 %), ÷òî ïðè-
âîäèò ê ñíèæåíèþ èõ ïðîïóñêíîé ñïîñîáíîñòè è óõóäøåíèþ êðîâîñíàáæåíèÿ îðãàíà. Íàéäåíà ñòðóêòóðíàÿ 
ïåðåñòðîéêà àðòåðèé æåëóäî÷êîâ â ñìîäåëèðîâàííûõ ïàòîëîãè÷åñêèõ óñëîâèÿõ äîìèíèðîâàëà â ñîñóäàõ 
ìåëêîãî êàëèáðà ëåâîãî æåëóäî÷êà è ó ïîäîïûòíûõ æèâîòíûõ ñòàðøåé âîçðàñòíîé ãðóïïû . 
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ÌÎÐÔÎËÎÃ²ß

Äàëüíåéøåå âñåñòîðîííåå èññëåäîâàíèå âîçðàñòíîé ñòðóêòóðíîé ïåðåñòðîéêè âåíå÷íûõ àðòåðèé ñåð-
äå÷íîé ìûøöû ïðè òîêñè÷åñêèõ ïîðàæåíèÿõ ïîçâîëèò ñóùåñòâåííî óëó÷øèòü äèàãíîñòèêó, ïðîôèëàêòèêó è 
èõ êîððåêöèþ. 

Êëþ÷åâûå ñëîâà: àðòåðèè ñåðäöà, õëîðèä êàäìèÿ, ïîëîâîçðåëûå è ñòàðûå áåëûå êðûñû. 
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Morphological Analysis of Age-Related Changes in Microcirculation under the Conditions of Cadmium 

Intoxication
Konovalenko S. À. 
Abstract. The current rise of anthropogenic impact on the environment leads to increasing of chemical 

substances and their metabolites there, which adversely affect the function and structure of organs and systems of 
the body and worsen the various pathologies. 

It is well known that the diseases of heart and blood vessels are the most common, they are learned in numerous 
studies that have shown the significant advances in diagnosis, treatment and prevention of this diseases, which 
are an important and urgent medical and social problem. It is necessary to indicate that nowadays the changes in 
microcirculation under the conditions of chemical factors` influences to the organism are not learned in the age 
aspect. Short amount of studies have investigated age related structural changes in the coronary arteries of the 
heart chambers under the influence of cadmium chloride. 

The arteries of medium and small caliber were inspected using morphological methods in 72 white male-rats, 
which were divided into 4 groups. 

The first group included 16 experimental animals at the age of 8 months (mature animals); the second – 22 rats 
at the age of 24 months (old); the third group included 15 experimental animals at the age of 8 months, which were 
administered cadmium chloride; 4th group included 19 rats at the age of 24 months, which were also administered 
the chemical, indicated above. The animals stayed in general conditions and ration, common for animals, which stay 
in vivarium. The euthanasia of animals was performed by exsanguination under ketamine anesthesia. Intramural 
small-caliber arteries of left and right ventricles were studied using microscopic and morphometric methods of 
investigation. 

It is found, that under the conditions of prolonged exposure of cadmium chloride on the animals leads to severe 
structural adjustment of arteries of heart ventricles. It is observed the increasing of their external diameter (in young 
animals by 7. 8  % and by 8. 5 % – in old animals) , the thickness of the media (in young animals it increased by 80 % 
and in old animals – by 84. 0 %), the increasing of Vogenvort index (in young animals by 2. 79 times, and in old 
animals – by 3. 4 times) and expressing of narrowing (in young animals by 38. 1 % and in old animals – by 41. 3 %), 
which leads to a reduction of capacity and deterioration of blood supply to the organ. The observed restructuring 
of arteries under the modeled pathological conditions prevailed in small caliber vessels of the left ventricle and in 
experimental animals of old age group. 

Further comprehensive study of age related structural adjustment of the coronary arteries of the heart muscle 
under the toxic injury will significantly improve their diagnosis, prevention and correction. 

Key words: arteries of the heart, cadmium chloride, mature and old white rats. 
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