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Äàíå äîñë³äæåííÿ º ôðàãìåíòîì ì³æêàôåäðàëü-
íî¿ ïëàíîâî¿ íàóêîâî¿ òåìè Äåðæàâíîãî çàêëàäó «Äí³-
ïðîïåòðîâñüêà ìåäè÷íà àêàäåì³ÿ» ÌÎÇ Óêðà¿íè «Ðîç-
âèòîê òà ìîðôîôóíêö³îíàëüíèé ñòàí îðãàí³â ³ òêàíèí 
åêñïåðèìåíòàëüíèõ òâàðèí òà ëþäèíè â íîðì³, â îí-
òîãåíåç³, ï³ä âïëèâîì çîâí³øí³õ ÷èííèê³â», ¹ äåðæàâ-
íî¿ ðåºñòðàö³¿ 0111U012193. 

Âñòóï. Ïðîáëåìà çàáðóäíåííÿ íàâêîëèøíüîãî 
ñåðåäîâèùà – îäíà ç íàéá³ëüø ãîñòðèõ ãëîáàëüíèõ 
åêîëîã³÷íèõ ïðîáëåì ñó÷àñíîñò³. Ñåðåä âåëèêî¿ ð³ç-
íîìàí³òíîñò³ ôàêòîð³â, ùî âïëèâàþòü íà îðãàí³çì 
ëþäèíè, ïðîâ³äíå ì³ñöå çàéìàþòü ì³êðîåëåìåíòè 
âàæêèõ ìåòàë³â òà ¿õ ñïîëóêè, ùî íàäõîäÿòü â íàâêî-
ëèøíº ñåðåäîâèùå â ðåçóëüòàò³ ä³ÿëüíîñò³ ëþäèíè 
[8, 9, 11, 13]. Àíàë³ç äàíèõ ñâ³òîâî¿ ë³òåðàòóðè âèÿâèâ 
äîñèòü ð³çíîïëàíîâ³ åêñïåðèìåíòàëüí³ äîñë³äæåííÿ 
ç âèçíà÷åííÿ ñòóïåíþ òîêñè÷íîñò³ ñïîëóê ñâèíöþ. 
Ñó÷àñíèìè â³ò÷èçíÿíèìè äîñë³äíèêàìè âñòàíîâëå-
íî, ùî îäíîðàçîâ³ (62,5 ìã/êã ìàñè ò³ëà) ³ áàãàòîðà-
çîâ³ (5 ìã/êã, ùîäåííî 5 ðàç³â íà òèæäåíü, ïðîòÿãîì 
1 ì³ñÿöÿ) âíóòð³øíüî÷åðåâí³ ³í’ºêö³¿ âîäíîãî ðîç÷èíó 
àöåòàòó ñâèíöþ ùóðàì ïðèçâîäÿòü äî ìîðôîëîã³÷íèõ 
çì³í ó êðîâîíîñíèõ ñóäèíàõ ïå÷³íêè, íèðîê, ñåðöÿ ³ 
ãîëîâíîãî ìîçêó. Ðÿäîì åêñïåðèìåíòàëüíèõ ðîá³ò ñó-
÷àñíèõ óêðà¿íñüêèõ â÷åíèõ, òàêèõ ÿê Òðàõòåíáåðã ². Ì. 
òà Çåðá³íî Ä. Ä. ïîêàçàíî, ùî ñâèíåöü ìàº âèñîêèé 
òðîï³çì äî åíäîòåë³þ ñóäèí, âèêëèêàþ÷è â íüîìó 
ñòðóêòóðí³ çì³íè, ÿê³ çóìîâëåí³ éîãî ïðÿìèì âïëèâîì 
áåçïîñåðåäíüî íà âíóòð³øíüîêë³òèíí³ óëüòðàñòðóê-
òóðè [1, 2, 11, 12]. Ö³ çì³íè ïðèçâîäÿòü äî ïîðóøåíü 
òðàíñïîðòíî¿, ìåòàáîë³÷íî¿, ñèíòåòè÷íî¿, àäãåçèâíî¿ 
ôóíêö³é êë³òèí ³ ñïðèÿþòü ðîçâèòêó ñóäèííî¿ ïàòîëî-
ã³¿, ÿêà ñóïðîâîäæóºòüñÿ ïîðóøåííÿìè ãåìîðåîëîã³¿ ³ 
ì³êðîöèðêóëÿö³¿ [12]. Àíàë³ç ðåçóëüòàò³â ïðîâåäåíèõ 
åêñïåðèìåíò³â ãðóïè äîñë³äíèê³â íà ÷îë³ ç ïðîôå-
ñîðîì Ä. Ä. Çåðá³íî äîçâîëèâ çðîáèòè ïðèïóùåííÿ 
íåïîâíîö³ííîãî ë³êóâàííÿ ïîðóøåíü ñåðöåâî-ñóäèí-
íî¿ ñèñòåìè áåç óðàõóâàííÿ âïëèâó íà îðãàí³çì ñïî-
ëóê ñâèíöþ. Àâòîð íàïîëÿãàº, ùî ñòðàòåã³ÿ ë³êóâàííÿ 
òàêèõ ïàòîëîã³é ÿê âàñêóë³òè, àíã³îïàò³¿, ³íôàðêòè ïî-
âèííà âðàõîâóâàòè âïëèâ ñïîëóê ñâèíöþ íå ÿê ôàêòîð 
ðèçèêó, à ÿê âàæëèâèé åòèîëîã³÷íèé ñòèìóë ðîçâèòêó 
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü. 

Âïëèâ àöåòàòó ñâèíöþ âèÿâëåíî íå ò³ëüêè íà ñàìó 
ñåðöåâî-ñóäèííó ñèñòåìó, àëå é íà ïîêàçíèêè ñòàíó 
ñèñòåìè ãåìîïîåçó ó ëàáîðàòîðíèõ á³ëèõ ùóð³â: 
çìåíøåííÿ âì³ñòó åðèòðîöèò³â (çîêðåìà, ¿õ ìîëîäèõ 
ôîðì) òà ïîêàçíèê³â ãåìàòîêðèòó, çàãàëüíèé âì³ñò 

ëåéêîöèò³â íå çì³íþºòüñÿ, îäíàê â³äíîñíèé âì³ñò ë³ì-
ôîöèò³â çìåíøóºòüñÿ, à âì³ñò ïàëè÷êîÿäåðíèõ íåé-
òðîô³ëüíèõ ãðàíóëîöèò³â çðîñòàº [1, 2,4]. 

Ïîøóê íîâèõ àíòàãîí³ñò³â äëÿ ñïîëóê ñâèíöþ àê-
òèâíî ïðîâîäèòüñÿ ñåðåä íàíîðîçì³ðíèõ á³îìåòàë³â. 
Â³äîìèìè ÿêîñòÿìè ïðèîð³òåòíèõ íàíîìåòàë³â òàêèõ 
ÿê íàíîñð³áëî º çá³ëüøåííÿ àêòèâíîñò³ ¿õ õ³ì³÷íèõ ³ ô³-
çè÷íèõ êðèòåð³¿â. Àíòèáàêòåð³àëüí³ âëàñòèâîñò³ ñð³áëà 
äîáðå â³äîì³ òà øèðîêî âèêîðèñòîâóþòüñÿ â ìåäèöè-
í³ [5, 6, 14, 17]. Àëå ìàëîäîñë³äæåíèìè çàëèøàþòüñÿ 
àíòàãîí³ñòè÷í³ âëàñòèâîñò³ ñð³áëà ùîäî àöåòàòó ñâèí-
öþ, â³äîìîñòåé ïðî åêñïåðèìåíòàëüí³ äîñë³äæåííÿ 
ìîæëèâî¿ êîìïåíñàòîðíî¿ ä³¿ ñð³áëà íà òîêñè÷í³ñòü 
àöåòàòó ñâèíöþ íåäîñòàòíüî, âîíè ñòîñóþòüñÿ çäå-
á³ëüøîãî åêñïåðèìåíò³â ç ïðîêàð³îòàìè [7, 14, 15]. 

Â äàíèé ÷àñ âèâ÷åííÿ çàêîíîì³ðíîñòåé ïðîöåñ³â 
ã³ñòîãåíåçó, ìîðôîëîã³÷íèõ îñíîâ ôóíêö³îíóâàííÿ òà 
ðåïàðàòèâíîãî ³ ðåãåíåðàòèâíîãî ïîòåíö³àëó ñåðöå-
âî¿ ì’ÿçîâî¿ òêàíèíè ââàæàºòüñÿ îäí³ºþ ç îñíîâíèõ 
ïðîáëåì, ùî ìàþòü ÿê ôóíäàìåíòàëüí³, òàê ³ ïðè-
êëàäí³ àñïåêòè. Ó çâ’ÿçêó ç öèì íå äèâíî çáåðåæåííÿ 
ñò³éêîãî ³íòåðåñó äîñë³äíèê³â äî ìîðôîëîã³÷íèõ çì³í 
êàðä³ãåíåçó, ÿê³ âèíèêàþòü ïðè ð³çíèõ ïàòîëîã³÷íèõ 
ïðîöåñàõ, ïîðóøåííÿõ â õîä³ åìáð³îãåíåçó ïðè ä³¿ 
ð³çíèõ ÷èííèê³â. Äàí³ íàóêîâî¿ ë³òåðàòóðè ùîäî ä³¿ 
íèçüêèõ ³ íàäíèçüêèõ äîç ñïîëóê ñâèíöþ íà êàðä³îãå-
íåç â³äñóòí³. Ðîá³ò ç âèçíà÷åííÿ íîâèõ á³îàíòîãîí³ñò³â 
àöåòàòó ñâèíöþ ìè íå çóñòð³ëè â íàóêîâ³é ë³òåðàòóð³. 

Ìåòà äîñë³äæåííÿ: âèçíà÷åííÿ ìîðôîãåíåòè÷-
íèõ çì³í êàðä³îãåíåçó ï³ä âïëèâîì àöåòàòó ñâèíöþ 
ïðè ³çîëüîâàíîìó ââåäåíí³ òà êîìá³íîâàíîìó ââåäåí-
í³ ç öèòðàòîì ñð³áëà â åêñïåðèìåíò³ íà ùóðàõ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ìàòåð³àëîì äî-
ñë³äæåííÿ áóëî îáðàíî â ÿêîñò³ åêñïåðèìåíòàëüíèõ 
òâàðèí ùóð³â. Ãîäóâàííÿ, ïèòòÿ, ïåðåñàäæóâàííÿ òâà-
ðèí, çì³íà ï³äñòèëêè, ìèòòÿ êë³òîê, ïðèáèðàííÿ ïðè-
ì³ùåíü ïðîâîäèëîñü ç äîòðèìàííÿì ñòàíäàðòíèõ 
óìîâ, îïèñàíèõ â ðåêîìåíäàö³ÿõ. Äîñë³äæåííÿ íà òâà-
ðèíàõ ïðîâîäèëè â³äïîâ³äíî äî «Çàãàëüíèõ åòè÷íèõ 
ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ» (Êè¿â, 2001), 
ÿê³ óçãîäæóþòüñÿ ç ªâðîïåéñüêîþ êîíâåíö³ºþ ïðî çà-
õèñò åêñïåðèìåíòàëüíèõ òâàðèí (Ñòðàñáóðã, 1985). 

Âñ³ ùóðè áóëè ðîçä³ëåí³ íà 3 ãðóïè: 1 ãðóïà (n = 8) 
– òâàðèíè, ÿêèì ââîäèëè ðîç÷èí àöåòàòó ñâèíöþ ó 
äîç³ 0,05ìã/êã; 2 ãðóïà (n = 8) – òâàðèíè, ÿêèì ââî-
äèëè ðîç÷èí àöåòàòó ñâèíöþ ó äîç³ 0,05ìã/êã òà 
ðîç÷èí öèòðàòó ñð³áëà ó äîç³ 2ìêã/êã; 3 ãðóïà (n = 8) 
– êîíòðîëüíà. Â åêñïåðèìåíòàëüíèõ ìîäåëÿõ âèêî-
ðèñòîâóâàëè ðîç÷èí öèòðàòó ñð³áëà, îòðèìàíîãî çà 
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àêâàíàíîòåõíîëîã³ºþ (íàíîñð³áëî). Öèòðàòè á³îìåòà-
ë³â áåçïå÷í³, âîíè ïðîÿâëÿþòü àíòèîêñèäàíòíó ³ ðàä³-
îïðîòåêòîðíó ä³þ, ïîçèòèâíî âïëèâàþòü íà ñåðöåâî 
– ñóäèííó ³ ³ìóííó ñèñòåìè îðãàí³çìó. Öèòðàò ñð³áëà 
îòðèìóâàëè çã³äíî äîãîâîðó ïðî íàóêîâî-òåõí³÷íó 
ñï³âïðàöþ ó Íàóêîâî-äîñë³äíîìó ³íñòèòóò³ Íàíîá³î-
òåõ íîëîã³é òà ðåñóðñîçáåðåæåííÿ Óêðà¿íè (ì. Êè¿â) 
[2]. 

Çã³äíî çàãàëüíîïðèéíÿòèì ³íñòðóêö³ÿì ïðîâåäåí-
íÿ åêñïåðèìåíòàëüíèõ ðîá³ò, ðîç÷èíè àöåòàòó ñâèíöþ 
òà öèòðàòó ñð³áëà ââîäèëè âàã³òíèì ñàìèöÿì ÷åðåç 
çîíä îäèí ðàç íà äîáó, â îäèí ³ òîé æå ÷àñ, ç 1 ïî 19 
äåíü âàã³òíîñò³ (íà 20-é äåíü âàã³òíîñò³ ïðîâîäèëè 
îïåðàòèâíèé çàá³é). Åìáð³îí³â âèëó÷àëè ç ìàòêè, ô³ê-
ñóâàëè â íåéòðàëüíîìó ôîðìàë³í³, âèëó÷àëè ñåðöå, 
âèãîòîâëÿëè ñåð³éí³ ã³ñòîëîã³÷í³ çð³çè ³ äîñë³äæóâà-
ëè øëÿõîì ì³êðîñêîï³¿ òà ìîðôîìåòð³¿. Ñòàòèñòè÷íó 
îáðîáêó ïðîâîäèëè ç âèêîðèñòàííÿì êîìï’þòåðíèõ 
ïðîãðàì. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Äî-
ñë³äæåííÿ âïëèâó àöåòàòó ñâèíöþ íà ðîçâèòîê ñåðöÿ 
åìáð³îí³â âèÿâèëî ïåâí³ â³äõèëåííÿ â ïîð³âíÿíí³ ç 
êîíòðîëüíîþ ãðóïîþ âæå íà ð³âí³ âèçíà÷åííÿ ê³ëüêîñò³ 

òà ìàñè åìáð³îí³â òà ìàñè ñåðöÿ (òàáë. 1). Íàìè ñïî-
ñòåð³ãàëîñü â ãðóï³ ñâèíöåâî¿ ³íòîêñèêàö³¿ çìåíøåííÿ 
âàãîâèõ ïîêàçíèê³â ñåðöÿ â ïîð³âíÿíí³ ç êîíòðîëüíîþ 
ãðóïîþ. À â ãðóï³ êîìá³íîâàíîãî âïëèâó àöåòàòó ñâèí-
öþ òà öèòðàòó ñð³áëà ñåðåäí³é ïîêàçíèê ìàñè ñåðöÿ 
íå ò³ëüêè â³äíîâëþâàâñÿ, àëå é äåùî ïåðåâèùóâàâ 
ìàñó ñåðöÿ åìáð³îíà êîíòðîëüíî¿ ãðóïè, õî÷à ð³çíèöÿ 
íå áóëà äîñòîâ³ðíîþ. 

Àíàë³ç ã³ñòîëîã³÷íèõ çð³ç³â ñåðöÿ åìáð³îí³â ùóðà â 
ãðóï³ ñâèíöåâî¿ ³íòîêñèêàö³¿ âèÿâèâ íåãàòèâíèé âïëèâ 
àöåòàòó ñâèíöþ íà õ³ä êàðä³îãåíåçó, ÿêèé ïîëÿãàâ ó 
âèòîí÷åíí³ ñò³íêè òà â ïîñèëåí³é òðàáåêóëÿö³¿ ïåðåä-
ñåðäü. Òàêîæ ñóòòºâ³ çì³íè ñïîñòåð³ãàëèñü íàìè â 
áóäîâ³ ñò³íîê øëóíî÷ê³â, à ñàìå: çìåíøåíí³ òîâùèíè 
ñò³íêè øëóíî÷êó çà ðàõóíîê âèòîí÷åííÿ êîìïàêòíî-
ãî ïðîøàðêó. Â ïðàâîìó øëóíî÷êó: ç 221,6 ± 8,4 ìêì 
(êîíòðîëü) äî 189,1 ± 12,5 ìêì (âïëèâ àöåòàòîì ñâèí-
öþ). Òîâùèíà ñò³íêè ë³âîãî øëóíî÷êó (êîìïàêòíîãî 
øàðó) çìåíøóâàëàñü ç 275,3 ± 10,7 ìêì äî 199,2 ± 14,8 
ìêì (â³äïîâ³äíî). Äîñë³äæåííÿ ïîêàçàëè òàêîæ, ùî 
âïèâ àöåòàòó ñâèíöþ ïðèçâîäèâ äî âèòîí÷åííÿ ì³æ-
øëóíî÷êîâî¿ ïåðåãîðîäêè. 

ßê â³äîìî â ì³æøëóíî÷êîâ³é ïåðåãîðîäö³ âèä³-
ëÿºòüñÿ 3 ÷àñòèíè: àï³êàëüíà – áëèæ÷à äî âåðõ³âêè 
ñåðöÿ, ñåðåäíÿ ÷àñòèíà (íàéá³ëüøà) òà âåðõíÿ – áà-
çàëüíà, ùî íàáëèæåíà äî ïåðåäñåðäíî-øëóíî÷êîâî¿ 
ïåðåãîðîäêè. Òîâùèíà ì³îêàðäó êîæíîãî â³ää³ëó äî-
ñèòü çíà÷íî â³äð³çíÿºòüñÿ áî ôîðìóºòüñÿ ç ð³çíèõ çà-
÷àòê³â ðàííüîãî åìáð³îíàëüíîãî ñåðöÿ. Ïî÷èíàº ôîð-
ìóâàòèñÿ ì³æøëóíî÷êîâà ïåðåãîðîäêà ÿê ù³ëüíèé 
ì’ÿçîâèé âèð³ñò – ó âèãëÿä³ ì’ÿçîâîãî ãðåáåíÿ, ùî 
çðîñòàº â³ä âåðõ³âêè ðàííüîãî åìáð³îíàëüíîãî ñåðöÿ 
íàçóñòð³÷ ìåçåíõ³ì³ åíäîêàðä³àëüíèõ ïîäóøîê àòð³î-
âåíòðèêóëÿðíîãî êàíàëó ³ çàê³í÷óºòüñÿ ïðîöåñ ñåïòà-
ö³¿ øëóíî÷ê³â çëèòòÿì öèõ çàêëàäîê. Âåðõ³âêîâà ÷àñòè-
íà – ì’ÿçîâà â³ä ìîìåíòó óòâîðåííÿ, ñåðåäíÿ ÷àñòèíà 
çäåá³ëüøîãî ì’ÿçîâà òà ÷àñòêîâî ìàº ìåçåíõ³ìíå ïî-
õîäæåííÿ, à âåðõíÿ ÷àñòèíà ïåðåòèí÷àñòà – ïîõ³äíà 
ìåçåíõ³ìè. Òàêèì ÷èíîì ïîõîäæåííÿ ð³çíèõ ÷àñòèí 
ïåðåãîðîäêè áóäå ð³çíèì ç ñàìîãî ïî÷àòêó åìáð³îãå-
íåçó, à âïëèâ òîêñè÷íîãî àãåíòó áóäå â³äáèâàòèñÿ íà 
áóäîâ³ òà ðîçâèòêó êîæíî¿ ÷àñòèíè. ßê ïîêàçàëè ðå-
çóëüòàòè íàøèõ åêñïåðèìåíò³â ï³ä âïëèâîì àöåòàòó 
ñâèíöþ â³äáóâàºòüñÿ âèòîí÷åííÿ âñ³õ â³ää³ë³â ì³æøëó-
íî÷êîâî¿ ïåðåãîðîäêè â ïîð³âíÿíí³ ç êîíòðîëåì. Ïðè 
öüîìó â ãðóï³ êîìá³íîâàíîãî âïëèâó ñïîñòåð³ãàºòüñÿ 
íåçíà÷íå ïîòîâùåííÿ ì³îêàðäó ì³æøëóíî÷êîâî¿ ïå-
ðåãîðîäêè â ïîð³âíÿíí³ ç ãðóïîþ ñâèíöåâî¿ ³íòîêñè-
êàö³¿, ùî ñâ³ä÷èòü ïðî êîìïåíñàòîðíèé âïëèâ öèòðàòó 
ñð³áëà íà òîêñè÷í³ñòü àöåòàòó ñâèíöþ (òàáë. 2). 

Ðåçóëüòàòè ïðîâåäåíîãî åêñïåðèìåíòó ñâ³ä÷àòü, 
ùî öèòðàò ñð³áëà, îòðèìàíèé çà íàíîàêâàòåõíîëîã³-
ºþ ìîæíà ðîçãëÿäàòè ÿê íîâèé á³îàíòîãîí³ñò àöåòàòó 
ñâèíöþ ùîäî âïëèâó íà êàðä³îãåíåç ó ùóð³â. 

Âèñíîâîê. Òàêèì ÷èíîì àíàë³ç îòðèìàíèõ ðåçóëü-
òàò³â âèÿâèâ íåãàòèâíèé âïëèâ àöåòàòó ñâèíöþ íà õ³ä 
êàðä³îãåíåçó, ÿêèé ïîëÿãàâ ó âèòîí÷åíí³ ñò³íêè ì³æ-
øëóíî÷êîâî¿ ïåðåãîðîäêè, çìåíøåíí³ òîâùèíè øëó-
íî÷êó çà ðàõóíîê âèòîí÷åííÿ êîìïàêòíîãî ïðîøàðêó 
òà çìåíøåíí³ ìàñè ñåðöÿ. Ïðè êîìá³íîâàíîìó âïëè-
â³ àöåòàòó ñâèíöþ òà öèòðàòó ñð³áëà ñïîñòåð³ãàºòüñÿ 

Òàáëèöÿ 1

Ïîêàçíèêè ìàñè ò³ëà òà ìàñè ñåðöÿ 
åìáð³îí³â ùóð³â â åêñïåðèìåíò³

Ïîêàçíèê Êîíòðîëü
Äîñë³äí³ ãðóïè

àöåòàò 
ñâèíöþ

àöåòàò ñâèíöþ 
+ öèòðàò ñð³áëà

Ê³ëüê³ñòü 
æèâèõ ïëîä³â 
íà 1 ñàìèöþ

9,0 ± 0,4 7,50 ± 0,53* 10,13 ± 0,4*; °

Ìàñà ò³ëà 
1 ïëîäà, ã

2,38 ± 0,08 2,21 ± 0,17 2,15 ± 0,09°

Ìàñà ñåðöÿ 
åìáð³îíà, ìã

35,33 ± 1,03 32,45 ± 1,08* 36,2 ± 1,26°

Ïðèì³òêà: * – ð < 0,05; * ïî â³äíîøåííþ äî ãðóïè êîíòðîëþ; 

 ° – ð < 0,05; ° ïî â³äíîøåííþ äî ãðóïè âïëèâó àöåòàòîì ñâèíöþ. 

Òàáëèöÿ 2

Ïîêàçíèêè òîâùèíè ì³æøëóíî÷êîâî¿ 
ïåðåãîðîäêè â íîðì³, ï³ä âïëèâîì 

àöåòàòó ñâèíöþ îêðåìî òà â êîìá³íàö³¿ ç 
öèòðàòîì ñð³áëà ó ñåðö³ åìáð³îíà ùóðà â 

åêñïåðèìåíò³ (ìêì), Ì ± m

×àñòèíè ì³æ-
øëóíî÷ êîâî¿ 
ïåðåãîðîäêè

Êîíòðîëü
Àöåòàò 
ñâèíöþ

Àöåòàò 
ñâèíöþ+öèòðàò 

ñð³áëà

Àï³êàëüíà 
÷àñòèíà

490 ± 15,74 432 ± 15,89* 495 ± 12,72**

Ñåðåäíÿ 
÷àñòèíà

447 ± 16,67 412 ± 15,69* 451 ± 16,69**

Áàçàëüíà 
÷àñòèíà 

439 ± 14,88 417 ± 13,45 441 ± 13,83

Ïðèì³òêà: * – ð < 0,05; ïî â³äíîøåííþ äî êîíòðîëþ; ** – ð < 0,05; ïî 

â³äíîøåííþ äî ãðóïè ñâèíöåâî¿ ³íòîêñèêàö³¿. 
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çá³ëüøåííÿ ìàñè ñåðöÿ òà òîâùèíè ñò³íîê øëóíî÷ê³â 
òà ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè, ùî ñâ³ä÷èòü íà êî-
ðèñòü êîìïåíñàòîðíî¿ ä³¿ öèòðàòó ñð³áëà íà òîêñè÷-
í³ñòü àöåòàòó ñâèíöþ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Íàäàë³ 
äîñèòü ïåðñïåêòèâíèìè º äîñë³äæåííÿ çì³í â ñóäèí-
íîìó ðóñë³ ì³îêàðäó ñåðöÿ òà âèçíà÷åííÿ çì³í â êëà-
ïàííîìó àïàðàò³ ñåðöÿ. 
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Íåôüîäîâà Î. Î. 
Ðåçþìå. Ìåòîþ åêñïåðèìåíòó áóëî âèçíà÷åííÿ ìîðôîãåíåòè÷íèõ çàêîíîì³ðíîñòåé êàðä³îãåíåçó ùóð³â 

ï³ä âïëèâîì àöåòàòó ñâèíöþ ïðè ³çîëüîâàíîìó ââåäåíí³ òà êîìá³íîâàíîìó ââåäåíí³ ç öèòðàòîì ñð³áëà. 
Àíàë³ç îòðèìàíèõ ðåçóëüòàò³â âèÿâèâ íåãàòèâíèé âïëèâ àöåòàòó ñâèíöþ íà õ³ä êàðä³îãåíåçó, ÿêèé ïîëÿãàâ 

ó âèòîí÷åíí³ ñò³íêè ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè, çìåíøåíí³ òîâùèíè øëóíî÷êó çà ðàõóíîê âèòîí÷åííÿ êîì-
ïàêòíîãî ïðîøàðêó òà çìåíøåíí³ ìàñè ñåðöÿ. Ïðè êîìá³íîâàíîìó âïëèâ³ àöåòàòó ñâèíöþ òà öèòðàòó ñð³áëà 
ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ìàñè ñåðöÿ òà â³äíîâëåííÿ òîâùèíè ì³æøëóíî÷êîâî¿ ïåðåãîðîäêè, ùî ñâ³ä÷èòü íà 
êîðèñòü êîìïåíñàòîðíî¿ ä³¿ öèòðàòó ñð³áëà íà òîêñè÷í³ñòü àöåòàòó ñâèíöþ. Ðåçóëüòàòè ïðîâåäåíîãî åêñïåðè-
ìåíòó ñâ³ä÷àòü, ùî öèòðàò ñð³áëà, îòðèìàíèé çà íàíîàêâàòåõíîëîã³ºþ ìîæíà ðîçãëÿäàòè ÿê íîâèé á³îàíòîãî-
í³ñò àöåòàòó ñâèíöþ ùîäî âïëèâó íà êàðä³îãåíåç ó ùóð³â. 

Êëþ÷îâ³ ñëîâà: åìáð³îãåíåç, êàðä³îãåíåç, àöåòàò ñâèíöþ, öèòðàò çîëîòà, ñåðöå, ì³îêàðä. 
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Â ÝÊÑÏÅÐÈÌÅÍÒÅ 
Íåôåäîâà Å. À. 
Ðåçþìå. Öåëüþ ýêñïåðèìåíòà áûëî îïðåäåëåíèå ìîðôîãåíåòè÷åñêèõ çàêîíîìåðíîñòåé êàðäèîãåíåçà ïîä 

âëèÿíèåì àöåòàòà ñâèíöà ïðè èçîëèðîâàííîì ââåäåíèè è êîìáèíèðîâàííîì ââåäåíèè ñ öèòðàòîì ñåðåáðà. 
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Àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ âûÿâèë íåãàòèâíîå âëèÿíèå àöåòàòà ñâèíöà íà õîä êàðäèîãåíåçà êðûñ, 
êîòîðûé çàêëþ÷àëñÿ â óòîí÷åíèè ñòåíêè ìåææåëóäî÷êîâîé ïåðåãîðîäêè, óìåíüøåíèè òîëùèíû æåëóäî÷êà çà 
ñ÷åò èñòîí÷åíèå êîìïàêòíîãî ñëîÿ è óìåíüøåíèè ìàññû ñåðäöà. Ïðè êîìáèíèðîâàííîì âîçäåéñòâèè àöåòàòà 
ñâèíöà è öèòðàòà ñåðåáðà íàáëþäàåòñÿ óâåëè÷åíèå ìàññû ñåðäöà è âîññòàíîâëåíèå òîëùèíû ìåææåëóäî÷-
êîâîé ïåðåãîðîäêè, ÷òî ñâèäåòåëüñòâóåò â ïîëüçó êîìïåíñàòîðíîãî äåéñòâèÿ öèòðàòà ñåðåáðà íà òîêñè÷íîñòü 
àöåòàòà ñâèíöà. Ðåçóëüòàòû ïðîâåäåííîãî ýêñïåðèìåíòà ñâèäåòåëüñòâóþò, ÷òî öèòðàò ñåðåáðà, ïîëó÷åííûé 
ïî íàíîàêâàòåõíîëîãèè ìîæíî ðàññìàòðèâàòü êàê íîâûé áèîàíòîãîíèñò àöåòàòà ñâèíöà îòíîñèòåëüíî âëèÿíèÿ 
íà êàðäèîãåíåç ó êðûñ. 

Êëþ÷åâûå ñëîâà: ýìáðèîãåíåç, êàðäèîãåíåç, àöåòàò ñâèíöà, öèòðàò çîëîòà, ñåðäöå, ìèîêàðä. 
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Modifying Effects on Silver Citrate Cardiotoxicity Lead Acetate in the Experiment
Nefodova O. O. 
Abstract. The pollution of the environment – one of the most pressing global environmental problems. Among 

the large variety of factors that affect the human body, the top spot is occupied by heavy metals and their compounds 
entering the environment as a result of human activity. The data of scientific literature concerning the action of lead 
compounds in mammalian embryogenesis and quite contrary and show a lack of information on the effects of heavy 
metals on reproductive function and prenatal ontogenesis, organogenesis, and no data on the effect of low and ultra 
low doses in cardiogenesis. Despite the development of national and foreign scientists, not all aspects of the problem 
studied in sufficient

The aim of researching :experimental determination of morphogenetic patterns cardiogenesis influenced by lead 
acetate in isolated input and combined administration of citrate silver. Research materials were chosen as experimen-
tal animals rats. All rats were divided into 3 groups: Group 1 – animals injected solution of lead acetate at a dose of 0.05 
mg / kg; Group 2 – animals injected solution of lead acetate at a dose of 0.05 mg / kg and a solution of silver citrate in 
a dose 2mkh / kg; Group 3 – control. In experimental models used silver citrate solution obtained by aqua nanotech-
nology (nanosilver). Silver citrate (nanosilver) received under the agreement on scientific and technical cooperation in 
research institute of nanobiotechnologies and resources of Ukraine (Kiev). 

According to generally accepted guidelines for experimental work, solutions of lead acetate and nanosilver in-
jected pregnant female through a tube once a day, at the same time 1 to 19 days of pregnancy (after 20 days of 
pregnancy was performed operative slaughter). Bereaved embryo from the uterus, fixed in neutral formalin, bereaved 
heart, serial histological preparations were made and examined by microscopy and morphometry. Violation of course 
cardiogenesis manifested at the level of determining the mass of embryos and heart weight. We observed in the group 
of lead intoxication reduce weight indexes of heart (22,45 ± 1,08) compared with the control group (25,33 ± 1,03). A 
group combined effects of lead acetate and nanosilver average weight of the heart not only restored, but slightly high-
er than the mass of the embryo hearts of the control group (26,2 ± 1,26), although the difference was not significant. 
Analysis of histological sections of rat embryo hearts in a group of lead intoxication showed a negative effect of lead 
acetate on the course of cardiogenesis, which was to reduce the thickness of the ventricular wall thinning due to the 
compact layer. According to the results of our experiments on the influence of lead acetate is thinning all departments 
of interventricular septum compared with the control. At the same time group of combined effects observed slight 
thickening of the myocardial wall as compared with a group of lead intoxication and compared to control, indicating a 
compensatory effect of silver citrate toxicity of lead acetate. 

Thus the analysis of the results showed a negative effect of lead acetate on the course of cardiogenesis, which 
consisted of wall thinning interventricular septum, reducing the thickness of the ventricle due to thinning of the com-
pact layer and reducing the weight of the heart. The combined influence of lead acetate and silver citrate, an increase 
in heart weight and restore thickness of the interventricular septum, which testifies to the compensatory action of 
silver citrate toxicity of lead acetate. The results of the experiment show that silver citrate obtained by aquananotech-
nology can be considered as a new bioantohonist of lead acetate in influencing to cardiogenesis in rats. 
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