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Äàíå äîñë³äæåííÿ º ôðàãìåíòîì ì³æêàôåäðàëü-
íî¿ ïëàíîâî¿ íàóêîâî¿ òåìè Äåðæàâíîãî çàêëàäó 
«Äí³ïðîïåòðîâñüêà ìåäè÷íà àêàäåì³ÿ» ÌÎÇ Óêðà¿-
íè «Ðîçâèòîê òà ìîðôîôóíêö³îíàëüíèé ñòàí îðãà-
í³â ³ òêàíèí åêñïåðèìåíòàëüíèõ òâàðèí òà ëþäèíè 
â íîðì³, â îíòîãåíåç³, ï³ä âïëèâîì çîâí³øí³õ ÷èííè-
ê³â», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0111U012193. 

Âñòóï. Äîñë³äæåííÿ ó÷åíèõ ï³äòâåðäæóþòü âè-
êëþ÷íî âàæëèâó ðîëü ì³êðîåëåìåíò³â â çäîðîâ’¿ ëþ-
äèíè. Âîíè â³ä³ãðàþòü çíà÷íó ðîëü ó ôîðìóâàíí³ òà 
ïîáóäîâ³ òêàíèí îðãàí³çìó, îñîáëèâî ê³ñòîê ñêåëåòà, 
ï³äòðèìóþòü êèñëîòíî-ëóæíó ð³âíîâàãó â îðãàí³çì³, 
îñìîòè÷íèé òèñê êë³òèííèõ ³ ïîçàêë³òèííèõ ð³äèí, 
âèçíà÷àþòü ñòàí âîäíî-ñîëüîâîãî îáì³íó, çãîð-
òàííÿ êðîâ³, áåðóòü ó÷àñòü ó ì’ÿçîâîìó ñêîðî÷åíí³, 
ñòâîðþþòü íåîáõ³äí³ óìîâè äëÿ íîðìàëüíîãî ïåðå-
á³ãó ïðîöåñ³â îáì³íó ðå÷îâèí ³ åíåðã³¿. Çíà÷íà ðîëü 
ì³êðîåëåìåíò³â ïðèïàäàº íà ï³äòðèìàííÿ ðåïðîäóê-
òèâíî¿ ôóíêö³¿, ãîðìîíàëüíîãî ñòàòóñó òà ðîçâèòêó 
åìáð³îíó [1, 2, 6, 8, 11]. 

 Çíà÷åííÿ ì³íåðàëüíèõ ðå÷îâèí äëÿ óòâîðåííÿ 
òà ôîðìóâàííÿ á³ëêà, äëÿ ôåðìåíòàòèâíèõ ïðîöåñ³â 
äîñë³äæóþòüñÿ âñå á³ëüøå. Ïîðóøåííÿ ì³íåðàëü-
íîãî îáì³íó ïðèçâîäèòü äî ðîçâèòêó âàæêèõ ïàòî-
ëîã³÷íèõ ñòàí³â – îñòåîïîðîçó, îñòåîìàëÿö³¿, ðàõ³òó, 
ï³äâèùåííþ íåðâîâî-ì’ÿçîâî¿ çáóäëèâîñò³ ³ ³í. Ï³ä-
âèùåííÿ àáî çíèæåííÿ âì³ñòó ïåâíèõ ì³íåðàëüíèõ 
ðå÷îâèí â îðãàí³çì³ õàðàêòåðíî äëÿ áàãàòüîõ çàõâî-
ðþâàíü [14, 16]. 

Äëÿ ïðîìèñëîâèõ îáëàñòåé ïðîáëåìà çàáðóä-
íåííÿ âàæêèìè ìåòàëàìè îñîáëèâî àêòóàëüíà. 
Îá’ºêòîì ³íòåðåñó ñòàþòü çì³íè â íàâêîëèøíüîìó 
ñåðåäîâèù³, ùî âèíèêàþòü ï³ä âïëèâîì àíòðîïî-
ãåííèõ ôàêòîð³â, çá³ëüøåííÿ â³äñîòêó ñîëåé âàæêèõ 
ìåòàë³â, ÿê³ º òåðàòîãåíàìè òà ìîæóòü ïðîâîêóâàòè 
ïîðóøåííÿ ðîçâèòêó îðãàí³â [4, 5, 6, 7]. Ïðè öüîìó, 
ïð³îðèòåòíèì òîêñèêàíòîì º ñâèíåöü. Íåçâàæàþ÷è 
íà â³äïîâ³äí³ñòü éîãî çì³ñòó â õàð÷îâèõ ïðîäóêòàõ 
ã³ã³ºí³÷íèì íîðìàòèâàì, ð³âåíü ñóìàðíîãî äîáîâîãî 
íàäõîäæåííÿ çíàõîäèòüñÿ íà ð³âí³ âåðõíüî¿ ìåæ³ äî-
ïóñòèìîãî äîáîâîãî ñïîæèâàííÿ çà äàíèìè ÂÎÎÇ. 
Êîíöåíòðàö³ÿ ñïîëóê ñâèíöþ â êðîâ³ äîðîñëîãî íà-
ñåëåííÿ, îñîáëèâî âàã³òíèõ, à òàêîæ ä³òåé ñóòòºâî 
ïåðåâèùóº ã³ã³ºí³÷íèé íîðìàòèâ – äî 3 ðàç³â [4, 5, 7]. 

Àëå â ñó÷àñíîìó ñóñï³ëüñòâ³ íåìîæëèâî íå ïðè-
ä³ëÿòè óâàãó íîâèì òåõíîëîã³ÿì, ùî ðîçâèâàþòü-
ñÿ äóæå ñòð³ìêî. Â óñ³õ ãàëóçÿõ ãîñïîäàðñòâà ³ â 

ìåäèöèí³ âñå á³ëüøå ì³ñöÿ çàéìàþòü íàíîòåõíî-
ëîã³¿ [7, 9, 10, 12]. Ó çâ’ÿçêó ç ðîçâèòêîì òåõíîëîã³é 
îäåðæàííÿ òà âèêîðèñòàííÿ íàíîìàòåð³àë³â, ÿê³ çà-
âäÿêè îñîáëèâèì ô³çè÷íèì, õ³ì³÷íèì òà ìåõàí³÷íèì 
âëàñòèâîñòÿì çäàòí³ çàâäà âàòè íåïðîãíîçîâàíîãî 
âïëèâó íà á³îëîã³÷í³ îá’ºêòè, â ñó÷àñí³é íàóö³ ïîñòàº 
ïðîáëåìà îö³íêè ðèçèêó äëÿ îðãàí³çìó ëþäèíè ³ íà-
âêîëèøíüîãî ñåðåäîâèùà ïðè âèðîáíèöòâ³ òà çà-
ñòîñóâàíí³ íàíîðå÷îâèí [14, 15]. Çàãàëüíîâ³äîìî, 
ùî íàíî÷àñòêè ìåòàë³â âîëîä³þòü íå ò³ëüêè á³ëüø 
âèðàæåíîþ ôàðìàêîëîã³÷íîþ àêòèâí³ñòþ, àëå ³ òîê-
ñè÷í³ñòþ â ïîð³âíÿíí³ ³ç çâè÷àéíèìè ì³êðîåëåìåí-
òàìè, çäàòí³ ïðîíèêàòè â íåçì³íåíîìó âèãëÿä³ ÷åðåç 
êë³òèíí³ áàð’ºðè, à òàêîæ ÷åðåç ãåìàòîåíöåôàë³÷íèé 
áàð’ºð â öåíòðàëüíó íåðâîâó ñèñòåìó, öèðêóëþâàòè 
³ íàêîïè÷óâàòèñÿ â îðãàíàõ ³ òêàíèíàõ, âèêëèêàþ÷è 
á³ëüø âèðàæåí³ ïàòîìîðôîëîã³÷í³ çì³íè ó âíóòð³øí³õ 
îðãàí³â, à òàêîæ ìàþòü òðèâàëèé ïåð³îä íàï³ââèâå-
äåííÿ [17, 18]. Òîìó âèâ÷åííÿ âïëèâó íàíî÷àñòèíîê 
ìåòàë³â íà åìáð³îãåíåç òà ðåïðîäóêòèâíó ñèñòåìó 
º íàãàëüíèì òà àêòóàëüíèì. Íå äèâëÿ÷èñü íà òå, ùî 
íàíîìàòåð³àëè ó ñâ³ò³ âæå âèêîðèñòîâóþòüñÿ äðóãå 
äåñÿòè ë³òòÿ, æîäåí ç ¿õ ð³çíîâèä³â íå áóâ ó ïîâíîìó 
îáñÿç³ âèâ÷åíèé ùîäî âïëèâó íà åìáð³îãåíåç âçàãà-
ë³ òà íà îðãàíîãåíåç çîêðåìà. 

Åêñïåðèìåíò³â, ñïåö³àëüíî ïðèñâÿ÷åíèõ ð³øåí-
íþ ïèòàííÿ âïëèâó ì³êðîåëåìåíò³â òà ¿õ íàíîôîðì 
íà îðãàí³çì ìàòåð³ òà ðåïðîäóêòèâíó ôóíêö³þ ³ ðîç-
âèòîê åìáð³îíó íåçíà÷íà ê³ëüê³ñòü, à çàäà÷³, ùî âèð³-
øóþòüñÿ íå º êîìïëåêñíèìè [3, 12, 13]. Â öüîìó àñ-
ïåêò³ íàáóâàþòü çíà÷åííÿ åêñïåðèìåíòàëüí³ ìåòîäè 
äîñë³äæåííÿ. 

Ìåòà äîñë³äæåííÿ. Äîñë³äèòè âïëèâ àöåòàòó 
ñâèíöþ òà êîìá³íàö³¿ àöåòàòó ñâèíöþ ç íàíîçîëî-
òîì, àáî íàíîñð³áëîì íà ðåïðîäóêòèâíó ñèñòåìó òà 
õ³ä åìáð³îãåíåçó äîñë³äíèõ òâàðèí. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ìàòåð³àëîì äî-
ñë³äæåííÿ áóëî îáðàíî â ÿêîñò³ åêñïåðèìåíòàëüíèõ 
òâàðèí ùóð³â. Ãîäóâàííÿ, ïèòòÿ, ïåðåñàäæóâàííÿ 
òâàðèí, çì³íà ï³äñòèëêè, ìèòòÿ êë³òîê, ïðèáèðàííÿ 
ïðèì³ùåíü ïðîâîäèëîñü ç äîòðèìàííÿì ñòàíäàðò-
íèõ óìîâ, îïèñàíèõ â ðåêîìåíäàö³ÿõ. Äîñë³äæåííÿ 
íà òâàðèíàõ ïðîâîäèëè â³äïîâ³äíî äî «Çàãàëüíèõ 
åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ» 
(Êè¿â, 2001), ÿê³ óçãîäæóþòüñÿ ç ªâðîïåéñüêîþ 
êîíâåíö³ºþ ïðî çàõèñò åêñïåðèìåíòàëüíèõ òâàðèí 
(Ñòðàñáóðã, 1985). 
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Â åêñïåðèìåíòàëüíèõ ìîäåëÿõ âèêîðèñòîâóâà-
ëè ðîç÷èíè öèòðàòó ñð³áëà òà öèòðàòó çîëîòà, îòðè-
ìàíèõ çà àêâàíàíîòåõíîëîã³ºþ. Öèòðàòè á³îìåòàë³â 
áåçïå÷í³, á³ëüøå òîãî, âîíè ïðîÿâëÿþòü àíòèîêñè-
äàíòíó ³ ðàä³îïðîòåêòîðíó ä³þ, ïîçèòèâíî âïëèâà-
þòü íà ñåðöåâî – ñóäèííó ³ ³ìóííó ñèñòåìè îðãàí³çìó 
[12, 13]. 

Â ÿêîñò³ òîêñèêàíòà îáðàíî àöåòàò ñâèíþ. Âèá³ð 
ñâèíöþ ÿê äîñë³äæóâàíî¿ ðå÷îâèíè îá´ðóíòîâóºòüñÿ 
øèðîêèì éîãî ðîçïîâñþäæåííÿì â îá’ºêòàõ äîâê³ë-
ëÿ ïðîìèñëîâîãî ðåã³îíó, ïðè öüîìó ñâèíåöü, ÿê ïî-
ë³òðîïíèé òîêñèí ³ íàéá³ëüø ãëîáàëüíèé òîêñèêàíò, 
ÿêèé âïëèâàº íà ÿê³ñòü ãàìåò òà íà ïåðåá³ã âàã³òíîñò³. 

 Åêñïåðèìåíòàëüíà ÷àñòèíà ðîáîòè âèêîíàíà íà 
42 á³ëèõ ñòàòåâîçð³ëèõ ùóðàõ-ñàìèöÿõ ë³í³¿ Â³ñòàð 
âàãîþ 180-200 ãðàì ó â³ö³ 95-110äí³â. Ìîäåëþâàí-
íÿ âïëèâó ðîç÷èí³â íàíîìåòàë³â íà îðãàí³çì ñàìèö³ 
òà íà åìáð³îãåíåç ó ùóð³â ïðîâîäèëè çà íàñòóïíèì 
ïëàíîì. 

Âñ³ ùóðè áóëè ðîçä³ëåí³ íà 4 ãðóïè: 1 ãðóïà – òâà-
ðèíè, ÿêèì ââîäèëè ðîç÷èí àöåòàòó ñâèíöþ ó äîç³ 
0,05ìã/êã; 2 ãðóïà – òâàðèíè, ÿêèì ââîäèëè ðîç÷èí 
àöåòàòó ñâèíöþ ó äîç³ 0,05ìã/êã òà ðîç÷èí íàíîçî-
ëîòà ó äîç³ 1,5 ìêã/êã; 3 ãðóïà – òâàðèíè, ÿêèì ââî-
äèëè ðîç÷èí àöåòàòó ñâèíöþ ó äîç³ 0,05ìã/êã òà ðîç-
÷èí íàíîñð³áëà ó äîç³ 2ìêã/êã; 4 ãðóïà – êîíòðîëüíà. 
Çã³äíî çàãàëüíîïðèéíÿòèì ³íñòðóêö³ÿì ïðîâåäåííÿ 
åêñïåðèìåíòàëüíèõ ðîá³ò, ðîç÷èíè ìåòàë³â òà íà-
íîìåòàë³â ââîäèëè 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). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Íà 
ï³äãîòîâ÷îìó åòàï³ ïåðåä ïðîâåäåííÿì åêñïåðè-
ìåíòó âèâ÷àëè ôóíêö³îíàëüíèé ñòàí ÿº÷íèê³â ó 80 
ñàìèöü ç ïî÷àòêîâîþ ìàñîþ 150-180 ã, â³êîì 2,5-3 
ì³ñ., ó ÿêèõ äîñë³äæóâàëè åñòðàëüíèé öèêë ìåòîäîì 
ï³õâîâèõ ìàçê³â. Ùóðè – ïîë³åñòð³÷í³ òâàðèíè ç òðè-
âàë³ñòþ åñòðàëüíîãî öèêëó 4-5 äí³â ³ ñïîíòàííèì 
òèïîì îâóëÿö³¿. Âñüîãî çà 12 äí³â (ïåð³îä êàðàíòè-
íó) áóëî ïðîàíàë³çîâàíî 800 ïðåïàðàò³â, ùî äî-
çâîëèëî âèçíà÷èòè ó êîæíî¿ ñàìêè òðèâàë³ñòü öèêëó 
òà îêðåìèõ éîãî ôàç, íàÿâí³ñòü óñ³õ 4 ôàç öèêëó òà 
ðèòì³÷í³ñòü ¿õ ÷åðãóâàííÿ. Ïåðøèé äåíü âàã³òíîñò³ 

âèçíà÷àëè çà íàÿâí³ñòþ ñïåðìàòîçî¿ä³â ó ï³õâîâèõ 
ìàçêàõ (ðèñ. 1). Ó ïåð³îä ñòàòåâîãî ñïîêîþ â ï³õâ³ 
ïåðåâàæàþòü äð³áí³ êë³òèíè – ëåéêîöèòè – ñòàä³ÿ 
åñòðàëüíîãî öèêëó ùóðà – ä³åñòðóñ. Ïåðåäò³÷êîâà 
ñòàä³ÿ õàðàêòåðèçóºòüñÿ ð³çêèì çìåíøåííÿì ÷èñëà 
ëåéêîöèò³â, ïîÿâîþ îâàëüíèõ êë³òèí ç ÿäðàìè ³ âå-
ëèêèõ îðîãîâ³ëèõ åñòðàëüíèõ ëóñî÷îê – áåç’ÿäåðíèõ 
êë³òèí – ñòàä³ÿ ïðî åñòðóñ – öþ ñòàä³þ âèçíà÷àëè â 
íàøèõ äîñë³äæåííÿõ äëÿ ïîäàëüøîãî ñïàðþâàííÿ 
åêñïåðèìåíòàëüíèõ òâàðèí. Ïðè òèïîâ³é ò³÷ö³ â ïîë³ 
çîðó ì³êðîñêîïà âèÿâëÿþòüñÿ ò³ëüêè îäí³ åñòðàëüí³ 
ëóñî÷êè ð³çíî¿ ôîðìè, ùî íàãàäóþòü ðîçáèò³ êðè-
æèíêè – åñòðóñ (ðèñ. 1. À). Ñàìå â öåé ïåð³îä â³ä-
áóâàºòüñÿ çàïë³äíåííÿ, ÿêå ³ âèçíà÷àëîñü íàìè ïî 
íàÿâíîñò³ ñïåðìàòîçî¿ä³â â ï³õâ³ ñàìèö³. Ï³ñëÿ ò³÷êè 
ó ï³õâ³ ç’ÿâëÿþòüñÿ ëåéêîöèòè ³ êë³òèíè ç ÿäðàìè, â³ä-
áóâàºòüñÿ çìåíøåííÿ åñòðàëüíèõ ëóñî÷îê – ìåòà-
åñòðóñ – çàïë³äíåííÿ â öåé ïåð³îä íå â³äáóâàºòüñÿ. 
Âàã³íàëüí³ ìàçêè áðàëèñÿ â îäèí ³ òîé ñàìèé ÷àñ, à 
ñàìå – ç 9. 00. äî 11. 00. ðàíêó ³ ïðè íàÿâíîñò³ â ìàçêó 
ñïåðìàòîçî¿ä³â ñàìèöü â³äñàäæóâàëè â îêðåì³ êë³òè-
íè òà ïî÷èíàëè â³äë³ê òåðì³íó âàã³òíîñò³ (ðèñ. 1. Â). 

Íà 20-é äîá³ âàã³òíîñò³ ïðîâîäèëè îïåðàòèâíèé 
çàá³é. Ï³ä ÷àñ îïåðàö³¿ ïðèä³ëÿëè îñîáëèâó óâàãó 
îðãàíàì ðåïðîäóêö³¿ òà çì³íàì, ùî âèíèêàþòü ï³ñëÿ 
âïëèâó ðîç÷èíó âàæêèõ ìåòàë³â òà â êîìá³íóâàíí³ ç 
íàíîìåòàëàìè. Äëÿ âèçíà÷åííÿ ôåðòèëüíîñò³ ñàìîê 
ùóð³â äîñë³äæóâàëè áóäîâó ñàìèõ ðåïðîäóêòèâíèõ 
îðãàí³â: ìàòêè òà ÿº÷íèê³â ÿê âàã³òíèõ òàê ³ íåâàã³òíèõ 
ñàìîê (ðèñ. 2). 

Ùóðè – öå ññàâö³, ùî ìàþòü äâîðîçä³ëüíó ìàòêó 
(ïðàâèé òà ë³âèé ð³ã), êîæåí ð³ã ÿêî¿ ô³êñóºòüñÿ íà 
áðèæ³ ³ íàïðèê³íö³ ÿêîãî ðîçòàøîâàíî ÿº÷íèê. Îêðå-
ìî âèâ÷àëèñÿ ôîðìà òà âàãîâ³ ïîêàçíèêè ãîíàä. 

Â öåé æå ÷àñ âèçíà÷àëè ïîñò³ìëàíòàö³éíó ñìåðò-
í³ñòü ïî ð³çíèö³ ì³æ ê³ëüê³ñòþ ì³ñöü ³ìïëàíòàö³é ³ ê³ëü-
ê³ñòþ æèâèõ ïëîä³â. Ì³ñöÿ ³ìïëàíòàö³¿ äîáðå ïîì³òí³ 
íåîçáðîºíèì îêîì – ïëàöåíòà òåìíîãî êîëüîðó ³ 
âèãëÿäàº ÿê âèñòóï ñò³íêè ìàòêè (ðèñ. 3). Åìáð³î-
í³â ðàçîì ç ïëàöåíòîþ îáåðåæíî âèëó÷àëè ç ìàòêè 
íå ïîðóøóþ÷è ïóïêîâîãî êàíàòèêó äëÿ ïîäàëüøèõ 
òåðì³íîâèõ ïðèæèòòºâèõ àíàë³ç³â. Òåñò «æèâ³-ìåðò-
â³» åìáð³îí³â ïðîâîäèëè â³äðàçó ï³ñëÿ âèëó÷åííÿ ç 

À Â

Ðèñ. 1. Ì³êðîôîòîãðàô³ÿ íåçàáàðâëåíîãî íåô³êñîâàíîãî âàã³íàëüíîãî ìàçêà ñàìèö³ ùóðà òà âèçíà÷åííÿ ïåð-

øîãî äíÿ âàã³òíîñò³. À – åñòðàëüí³ êë³òèíè â ìàçêàõ ñàìèö³. Â – ñïåðìàòîçî¿äè òà åñòðàëüí³ êë³òèíè. Çá. 7õ8. 
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Ðèñ. 2. Ôîòîãðàô³ÿ ìàòêè íåâàã³òíî¿ (À) ñàìèö³ ùóðà ï³ä ÷àñ îïåðóâàííÿ 

òà â³äïðåïàðîâàíî¿ ìàòêè ³ ÿº÷íèê³â (íåô³êñîâàíèé ïðåïàðàò) (Â). 

  

Ðèñ. 3. Ôîòîãðàô³ÿ ìàòêè ç åìáð³îíàìè âàã³òíî¿ ñàìèö³ ùóðà êîíòðîëüíî¿ 
ãðóïè ï³ä ÷àñ îïåðóâàííÿ. Åìáð³îíè â ìàòêîâèõ òðóáàõ. Åìáð³îíè 
ç ïëàöåíòîþ òà ïóïêîâèì êàíàòèêîì, âèëó÷åí³ ç ìàòêîâèõ òðóá. 

Ðèñ. 4. Ôîòîãðàô³ÿ ìàòêè ç åìáð³îíàìè âàã³òíî¿ 
ñàìèö³ ùóðà åêñïåðèìåíòàëüíî¿ ãðóïè (ðîç÷èí àöåòà-
òó ñâèíöþ + ðîç÷èí íàíîçîëîòà) ï³ä ÷àñ îïåðóâàííÿ. 

Ê³ëüê³ñòü åìáð³îí³â â ìàòêîâèõ òðóáàõ çá³ëüøåíî â 
ïîð³âíÿíí³ ç êîíòðîëåì (äèâ. ðèñ. 3). 

ìàòêè: äîòîðêàííÿ ãîëêîþ äî åìáð³îíà ó æèâèõ âè-
êëèêàº ðåôëåêòîðí³ ðóõè. Ðåçóëüòàòè òåñòóâàííÿ 
çàíîñèëèñÿ äî ïðîòîêîëó ³ âèêîðèñòîâóâàëè äëÿ âè-
çíà÷åííÿ íàñòóïíèõ ïîêàçíèê³â ìîæëèâîãî òîêñè÷-
íîãî âïëèâó äîñë³äæóâàíèõ àãåíò³â (òàáë.). 

Ïîð³âíÿííÿ ðåçóëüòàò³â ä³¿ íèçüêèõ äîç ñâèíöþ ç 
ïîêàçíèêàìè êîíòðîëüíî¿ ãðóïè âèÿâèëî éîãî åìáð³-
îòîêñè÷í³ñòü. Òàê, ïðè ïðàêòè÷íî îäíàêîâ³é ê³ëüêîñò³ 
æîâòèõ ò³ë âàã³òíîñò³ â öèõ äâîõ ãðóïàõ, ñïîñòåð³ãà-
ºòüñÿ äîñòîâ³ðíå çíèæåííÿ ê³ëüêîñò³ æèâèõ ïëîä³â íà 
17% – 7,5±0,53 ïðîòè 9,0±0,4 ó êîíòðîëüí³é ãðóï³ â³ä-
ïîâ³äíî (òàáë.). 

Â äðóã³é òà òðåò³é åêñïåðèìåíòàëüíèõ ãðóïàõ ç 
âèêîðèñòàííÿì êîìá³íàö³¿ àöåòàòó ñâèíöþ ³ íàíî-
ìåòàë³â çîëîòà òà ñð³áëà âèçíà÷àëîñÿ çìåíøåííÿ 
òîêñè÷íî¿ ä³¿ àöåòàòó ñâèíöþ, à ñàìå: çá³ëüøåííÿ 
ê³ëüêîñò³ åìáð³îí³â, ê³ëüêîñò³ æîâòèõ ò³ë (ðèñ. 4), ùî 

ñâ³ä÷èòü íà êîðèñòü ïîçèòèâíî¿ 
ä³¿ îñòàíí³õ íà ðåïðîäóêòèâíó 
ñèñòåìó òà åìáð³îãåíåç. 

Âèçíà÷àþ÷è âïëèâ äîñë³äæó-
âàíèõ àãåíò³â íà ñòàí ðåïðîäóê-
òèâíî¿ ôóíêö³¿ äîñë³äíèõ òâàðèí, 
íàìè äåòàëüíî âèâ÷àëèñÿ ÿº÷íè-
êè ñàìèöü óñ³õ åêñïåðèìåíòàëü-
íèõ ãðóï. ßº÷íèêè ùóð³â ìàþòü 
îêðóãëó ôîðìó, ãîðáèñòó ïîâåðõ-
íþ, ¿õ ðîçì³ðè òà âàãà çì³íþþòü-
ñÿ ç â³êîì òà çàëåæàòü â³ä ñòàä³¿ 
åñòðàëüíîãî öèêëó ó íåâàã³òíèõ 
òà ï³ä ÷àñ âàã³òíîñò³. Ó ñòàòåâîç-
ð³ëèõ ñàìîê ôîë³êóëè âèäíî íåî-
çáðîºíèì îêîì, çà ðàõóíîê ÷îãî 
ñàì îðãàí ³ ìàº ãîðáèñòó ïîâåðõ-
íþ (ðèñ. 5). 

Â ôàçó ìåòåñòðóñ ç’ÿâëÿþòüñÿ 
æîâò³ ò³ëà, ùî ìàþòü á³ëüøèé 
ä³àìåòð ó ïîð³âíÿíí³ ç çð³ëèìè 
ôîë³êóëàìè. Æîâò³ ò³ëà âèäí³ ï³ä 
îáîëîíêîþ ÿº÷íèêà ÿê á³ëóâàòî-
æîâò³ ñôåðè÷í³ óãðóïóâàííÿ, ùî 
âèñòóïàþòü íàä ïîâåðõíåþ îðãà-
íà (ðèñ. 6). 

Àíàë³ç îòðèìàíèõ ðåçóëüòàò³â 
â ãðóï³, ùî îòðèìóâàëà êîìá³íà-
ö³þ àöåòàòó ñâèíöþ òà íàíîñð³-
áëî âèÿâèâ ïîêðàùåííÿ ïîêàç-
íèê³â ðåïðîäóêòèâíî¿ ñèñòåìè 
òà åìáð³îíàëüíîãî ðîçâèòêó ïî-
ð³âíÿíî ç ³íòàêòíîþ ãðóïîþ, ùî 
ïðîÿâëÿºòüñÿ äîñòîâ³ðíèì ï³ä-
âèùåííÿì ê³ëüêîñò³ æèâèõ åìá-
ð³îí³â íà 1 ñàìèöþ íà 12,6%, 
ùî îáóìîâëåíî ï³äâèùåííÿì 
ê³ëüêîñò³ æîâòèõ ò³ë âàã³òíîñò³ 
ìàéæå íà 10% ïðè ïðàêòè÷íî îä-
íàêîâèõ ïîêàçíèêàõ çàãàëüíî¿ òà 
äî³ìïëàíòàö³éíî¿ ñìåðòíîñò³ òà 
â³äñóòíîñò³ ïîñò³ìïëàíòàö³éíî¿ 
ñìåðòíîñò³. 

À Â
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Ðèñ. 5. Ìàêðîñêîï³÷íà ôîòîãðàô³ÿ íåô³êñîâàíèõ ÿº÷íèê³â ñòàòåâîçð³ëî¿ íåâàã³òíî¿ ñàìèö³ ùóðà îâàëüíî¿ (À) òà 

ñôåðè÷íî¿ (Â) ôîðìè. Äîáðå âèäíî ôîë³êóëè ð³çíîãî ñòóïåíþ çð³ëîñò³. 

Ðèñ. 6. Ìàêðîñêîï³÷íà ôîòîãðàô³ÿ íåô³êñîâàíèõ 
ÿº÷íèê³â ñòàòåâîçð³ëî¿ âàã³òíî¿ ñàìèö³ ùóðà. 
Äîáðå âèäíî æîâò³ ò³ëà (âêàçàíî ñòð³ëêàìè). 

Òàáëèöÿ

Ðåçóëüòàòè âïëèâó àöåòàòó ñâèíöþ òà êîìá³íîâàíîãî âïëèâó ç íàíîìåòàëàìè íà ñòàí 
ðåïðîäóêòèâíî¿ ñèñòåìè â åêñïåðèìåíò³

Ïîêàçíèê Êîíòðîëü
Äîñë³äí³ ãðóïè

àöåòàò ñâèíöþ
àöåòàò ñâèíöþ +

íàíîçîëîòî
àöåòàò ñâèíöþ + 

íàíîñð³áëî
Ê³ëüê³ñòü òâàðèí 8 8 8 8

Ê³ëüê³ñòü æèâèõ ïëîä³â 72 60 92 81

Ê³ëüê³ñòü æèâèõ ïëîä³â íà 1 ñàìèöþ 9,0±0,4 7,50±0,53* 11,50±0,93*; °°° 10,13±0,4*; °°°

Ê³ëüê³ñòü æîâòèõ ò³ë âàã³òíîñò³ 81 79 103 89

Ê³ëüê³ñòü æîâòèõ ò³ë âàã³òíîñò³ íà ³ ñàìèöþ 10,13±0,53 9,88±0,53 12,88±1,06*; °° 11,13±0,27°°

Ïðèì³òêà: * – ð<0,05; ** – ð<0,01; *** – ð<0,001; ° – ð=0,05-0,1 ïî â³äíîøåííþ äî êîíòðîëþ;  °° – ð<0,05; °°° – ð<0,001; ۰ – ð=0,05-0,1 ïî 

â³äíîøåííþ äî ãðóïè ç àöåòàòîì ñâèíöþ. 

Îòæå, ïðè êîìá³íîâàíîìó ââåäåíí³ ïðåïàðàò³â 
ñâèíöþ òà íàíîàêâàõåëàòó ñð³áëà, íå çâàæàþ÷è íà 
íàÿâí³ñòü åìáð³îòîêñè÷íèõ ïðîÿâ³â ïðè ³çîëüîâàíî-
ìó ââåäåíí³ ñâèíöþ, ñïîñòåð³ãàºòüñÿ ïîêðàùåííÿ 
ïîêàçíèê³â ðåïðîäóêòèâíî¿ çäàòíîñò³ åêñïåðèìåí-
òàëüíèõ òâàðèí. 

Àíàëîã³÷í³ çì³íè ñïîñòåð³ãàëèñü íàìè ³ â ãðóï³ 
åêñïåðèìåíòó ïðè êîìá³íîâàíîìó ââåäåíí³ ïðåïà-
ðàò³â ñâèíöþ òà íàíîàêâàõåëàòó çîëîòà, íå çâàæàþ-
÷è íà íàÿâí³ñòü åìáð³îòîêñè÷íèõ ïðîÿâ³â ïðè ³çîëüî-
âàíîìó ââåäåíí³ ñâèíöþ, âèçíà÷àëîñü ïîêðàùåííÿ 
ïîêàçíèê³â åìáð³îíàëüíîãî ðîçâèòêó, ùî ïðîÿâëÿ-
ºòüñÿ ñóòòºâèì çá³ëüøåííÿì ê³ëüêîñò³ æîâòèõ ò³ë âà-
ã³òíîñò³, æèâèõ ïëîä³â íà îäíó ñàìèöþ. Ðåçóëüòàòè 
åêñïåðèìåíòó âèÿâèëè ñóòòºâå çá³ëüøåííÿ ê³ëüêîñò³ 
æèâèõ ïëîä³â – íà 53,3% (ð<0,001), ùî îáóìîâëåíî 
çá³ëüøåííÿì íà 30,4% (ð<0,05) æîâòèõ ò³ë âàã³òíîñò³. 

Âèñíîâîê. Òàêèì ÷èíîì, ïðè êîìá³íîâàíî-
ìó ââåäåíí³ íèçüêèõ äîç ñâèíöþ + íàíîñð³áëî òà 
ñâèíöþ+ íàíîçîëîòî ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ 
ê³ëüêîñò³ æîâòèõ ò³ë âàã³òíîñò³, ê³ëüêîñò³ æèâèõ ïëî-
ä³â, ùî îáóìîâëåíî çíèæåííÿì çàãàëüíî¿ òà äî³ìï-
ëàíòàö³éíî¿ åìáð³îíàëüíî¿ ñìåðòíîñò³ ïîð³âíÿíî ç 
ãðóïîþ ç³ ñâèíöåâîþ ³íòîêñèêàö³ºþ. Ââåäåííÿ ðîç-
÷èí³â íàíîàêâàõåëàòó çîëîòà àáî ñð³áëà íà ôîí³ ³í-
òîêñèêàö³¿ ñèíöåì ïîïåðåäæóº íåãàòèâíèé âïëèâ 
îñòàííüîãî íà ðåïðîäóêòèâíó ñèñòåìó òà ïðîöåñè 

åìáð³îíàëüíîãî ðîçâèòêó ïëîä³â â åêñïåðèìåíòàëü-
íèõ óìîâàõ òà ñâ³ä÷èòü ïðî ¿õ á³îàíòàãîí³çì. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïîøóêè 
íîâèõ á³îàíòîãîí³ñò³â òîêñèêàíòàì, ùî ïðèñóòí³ â íà-
âêîëèøíüîìó ñåðåäîâèù³ ïðîìèñëîâî-ðîçâèíåíèõ 
ðåã³îí³â º àêòóàëüíîþ çàäà÷åþ ñó÷àñíèõ ìîðôîëî-
ã³÷íèõ äîñë³äæåíü. 

À Â
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ÔÓÍÊÖ²¯ Â ÅÊÑÏÅÐÈÌÅÍÒ² 
Ñàâåíêîâà Î. Î. 
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ âïëèâó àöåòàòó ñâèíöÿ òà íàíîìåòàë³â íà ðåïðîäóêòèâíó 

ñèñòåìó òà õ³ä åìáð³îãåíåçó äîñë³äíèõ òâàðèí. 
Â åêñïåðèìåíòàëüíèõ ìîäåëÿõ âèêîðèñòîâóâàëè ðîç÷èíè öèòðàòó ñð³áëà, çîëîòà, îòðèìàíèõ çà àêâàíà-

íîòåõíîëîã³ºþ òà ðîç÷èí àöåòàòó ñâèíöþ. Åêñïåðèìåíòàëüíà ÷àñòèíà ðîáîòè âèêîíàíà íà ùóðàõ-ñàìèöÿõ 
ë³í³¿ Â³ñòàð. 

Ðåçóëüòàòè åêñïåðèìåíòó ïîêàçàëè, ùî ïðè êîìá³íîâàíîìó ââåäåíí³ íèçüêèõ äîç ñâèíöþ + íàíîñð³áëî 
òà ñâèíöþ+ íàíîçîëîòî ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ê³ëüêîñò³ æîâòèõ ò³ë âàã³òíîñò³, ê³ëüêîñò³ æèâèõ ïëîä³â 
ïîð³âíÿíî ç ãðóïîþ ç³ ñâèíöåâîþ ³íòîêñèêàö³ºþ ïðè ïðàêòè÷íî îäíàêîâ³é ìàñ³ ïëîä³â. Äîñë³äæåííÿ ïîêàçà-
ëè, ùî ïðèéîì ïðåïàðàò³â íàíîçîëîòà òà íàíîñð³áëà íà ôîí³ ³íòîêñèêàö³¿ ñèíöåì ïîïåðåäæóº íåãàòèâíèé 
âïëèâ îñòàííüîãî íà ïðîöåñè åìáð³îíàëüíîãî ðîçâèòêó ïëîä³â â åêñïåðèìåíòàëüíèõ óìîâàõ òà ñâ³ä÷èòü ïðî 
¿õ á³îàíòàãîí³çì. 

Êëþ÷îâ³ ñëîâà: íàíîàêâàõåëàò çîëîòà, íàíîàêâàõåëàò ñð³áëà, àöåòàò ñâèíöþ, åìáð³îãåíåç, 
åìáð³î òîêñè÷í³ñòü. 
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ÄÓÊÒÈÂÍÎÉ ÔÓÍÊÖÈÈ Â ÝÊÑÏÅÐÈÌÅÍÒÅ
Ñàâåíêîâà Å. À. 
Ðåçþìå. Öåëüþ èññëåäîâàíèÿ áûëî îïðåäåëåíèå âëèÿíèÿ àöåòàòà ñâèíöà è íàíîìåòàëëîâ íà ðåïðîäóê-

òèâíóþ ñèñòåìó è õîä ýìáðèîãåíåçà ïîäîïûòíûõ æèâîòíûõ. 
Â ýêñïåðèìåíòàëüíûõ ìîäåëÿõ èñïîëüçîâàëè ðàñòâîðû öèòðàòà ñåðåáðà, çîëîòà, ïîëó÷åííûõ ïî àêâà-

íàíîòåõíîëîãèè è ðàñòâîð àöåòàòà ñâèíöà. Ýêñïåðèìåíòàëüíàÿ ÷àñòü ðàáîòû âûïîëíåíà íà êðûñàõ-ñàìêàõ 
ëèíèè Âèñòàð. 

Ðåçóëüòàòû ýêñïåðèìåíòà ïîêàçàëè, ÷òî ïðè êîìáèíèðîâàííîì ââåäåíèè íèçêèõ äîç ñâèíöà + íàíîñå-
ðåáðî è ñâèíöà + íàíîçîëîòî íàáëþäàåòñÿ óâåëè÷åíèå êîëè÷åñòâà æåëòûõ òåë áåðåìåííîñòè, êîëè÷åñòâà 
æèâûõ ïëîäîâ ïî ñðàâíåíèþ ñ ãðóïïîé ñî ñâèíöîâîé èíòîêñèêàöèåé ïðè ïðàêòè÷åñêè îäèíàêîâîé ìàññå 
ïëîäîâ. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðèåì ïðåïàðàòîâ íàíîçîëîòà è íàíîñåðåáðà íà ôîíå èíòîêñèêà-
öèè ñâèíöîì ïðåäóïðåæäàåò íåãàòèâíîå âëèÿíèå ïîñëåäíåãî íà ïðîöåññû ýìáðèîíàëüíîãî ðàçâèòèÿ â 
ýêñïåðèìåíòàëüíûõ óñëîâèÿõ è ñâèäåòåëüñòâóåò îá èõ áèîàíòàãîíèçìå. 

Êëþ÷åâûå ñëîâà: íàíîàêâàõåëàò çîëîòà, íàíîàêâàõåëàò ñåðåáðà, àöåòàò ñâèíöà, ýìáðèîãåíåç, 
ýìáðèîòîêñè÷íîñòü. 

UDC 611. 12-034:591. 33-092. 
The Influence of Acetate and Lead Citrate Metals on Reproductive Function in the Experiment
Savenkova O. O. 
Summary. With the present state of environmental problems, when many chemical, physical and pharmacological 

factors affect to humans living in industrialized zone, relevant and timely is the study of the influence of certain 
trace metals and their nanoform on health in general and reproductive function and embryogenesis. Information 
about safety and potential risks of nanomaterials is desperately needed, both for the health of the adult and for 
the developing organism. Unfortunately researches on the effects of nanomaterials on the body almost touching 
research to identify the extent and possible teratogenicity embryotoxicity of nano products. 

The aim of the research was to determine the effect of lead acetate and nanometals on the reproductive system 
and the process of embryogenesis of experimental animals (determined before and postinplantation fetal mortality). 

In experimental models using citrate solutions of silver, gold, obtained by aquananotechnology and lead acetate 
solution. Experimental work performed at 42 white mature rats of Wistar- line female rats weighing 180-200 g at 
the age of 95 110 days. All rats were divided into 4 groups: the first group – animals injected with a solution of 
lead acetate at a dose of 0. 05 mg / kg, the 2nd group – animals injected with a solution of lead acetate at a dose 
of 0. 05 mg / kg and nanogold solution at a dose of 1, 5 mg / kg, the 3d group – animals injected with a solution 
of lead acetate at a dose of 0. 05 mg / kg and at a dose of solution of nanosilver 2mkh/kh, and the 4th group – 
control one. According to generally accepted guidelines for experimental work, solutions of metals and nanometals 
injected females gavaged once a day, at one and the same time, from 1 to 19 days of pregnancy (on the 20th day of 
pregnancy was performed operative slaughter). 

Experimental results showed that the combined administration of low doses of lead and lead + nanosilver+ 
nangold growing number of corpora lutea of pregnancy, number of live fetuses, due to the decrease in general and 
preinplantation embryonic mortality compared with the group with lead intoxication is almost the same weight of 
embryons. The above gives grounds to assert that taking drugs of nanogold and nanosilver on a black background 
intoxication prevents negative impact on the latter processes of embryonic development of the fetus in the 
experimental conditions and shows their bioantagonism. 

Key words: nanoaquahelat of gold, nanoaquahelat of silver, lead acetate, embryogenesis, embryotoxicity. 
Ðåöåíçåíò – ïðîô. Øàòîðíà Â. Ô. 
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