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Ðåçþìå. Ïðîâåäåíà îö³íêà ã³ñòîïàòîëîã³÷íèõ çì³í ó âíóòð³øí³õ
îðãàíàõ ï³ääîñë³äíèõ òâàðèí, ùî âèíèêëè âíàñë³äîê âíóòð³øíüî-
÷åðåâíîãî ââåäåííÿ ðîç÷èíó íàíî÷àñòèíîê ñð³áëà ñôåðè÷íî¿
ôîðìè ðîçì³ðîì 45 íì óïðîäîâæ 14 äí³â. Ó ðåçóëüòàò³ åêñïåðè-
ìåíòó âèÿâëåíî îáîðîòíå íàáóõàííÿ åï³òåë³þ çâèâèñòèõ êàíàëü-
ö³â íèðîê, ãåïàòîöèò³â, ÿäåð êàðä³îì³îöèò³â, âèðàæåíå âåíîçíå
ïîâíîêðîâ'ÿ ê³ðêîâî¿ òà ìîçêîâî¿ ðå÷îâèíè ³ ñîñî÷ê³â íèðêè,
öåíòðàëüíèõ òà ïåðèôåð³éíèõ â³ää³ë³â ïå÷³íêîâèõ ÷àñòî÷îê,
ì³îêàðäà, ñò³íîê ðåñï³ðàòîðíèõ â³ää³ë³â ëåãåíü. Ïðè÷îìó, ï³ñëÿ
ââåäåííÿ íàíî÷àñòèíîê â äîçàõ 0,1, 1 òà 5 ìã/êã ïàòîìîðôî-
ëîã³÷í³ çì³íè â ìîçêîâ³é òêàíèí³ çàñòîñîâàíèìè ìåòîäàìè íå
âèÿâëåí³. Ìîðôîìåòðè÷íèé àíàë³ç äîçâîëèâ âèì³ðÿòè ³íòåíñèâ-
í³ñòü ïàòîìîðôîëîã³÷íèõ çì³í ï³ä âïëèâîì ñð³áíèõ íàíîñôåð, ÿêà
çðîñòàº â ðÿäó: ñåðöå, ïå÷³íêà, ëåãåí³, íèðêè.

Êëþ÷îâ³ ñëîâà: íàíî÷àñòèíêè
ñð³áëà, ã³ñòîïàòîëîã³÷í³ çì³íè,
ìîðôîìåòðè÷íèé àíàë³ç, äîçî-
çàëåæí³ñòü..

Âñòóï
Îö³íêà ïîòåíö³éíîãî ðèçèêó âïëèâó íàíîìà-

òåð³àë³â òà íàíîñð³áëà íà çäîðîâ'ÿ ëþäèíè
íåðîçðèâíî ïîâ'ÿçàíà ³ç âèâ÷åííÿì çàêîíîì³ð-
íîñòåé ïðîÿâ³â ¿õ á³îëîã³÷íèõ ³ òîêñè÷íèõ åôåêò³â
[4]. Âàãîìå çíà÷åííÿ ïðè ïðîâåäåíí³ òîêñèêî-
ã³ã³ºí³÷íèõ äîñë³äæåíü íàëåæèòü ìîðôîìåòðè÷-
íîìó àíàë³çó, ÿêèé äàº ìîæëèâ³ñòü îá'ºêòèâíî îö³-
íèòè ¿õ ðåçóëüòàòè òà ê³ëüê³ñíî âèì³ðÿòè ïàðà-
ìåòðè ìîðôîëîã³÷íèõ îá'ºêò³â.

Âæå äîâåäåíî, ùî òîêñè÷í³ñòü íàíîìàòåð³àë³â
çàëåæèòü â³ä ôîðìè, ðîçì³ðó, âèõ³äíîãî ìàòåð³àëó,
ïëîù³ ïîâåðõí³, çàðÿäó, äîçè, øëÿõó íàäõîäæåííÿ,
êîíöåíòðàö³¿ â îðãàí³-ì³øåí³, ðîç÷èííîñò³ ³ òðèâà-
ëîñò³ ä³¿ [3].

Ó ë³òåðàòóð³ îïèñàí³ äîñë³äæåííÿ ãîñòðî¿,
ï³äãîñòðî¿ òà ñóáõðîí³÷íî¿ òîêñè÷íîñò³ íàíîñð³áëà
ñôåðè÷íî¿ ôîðìè ð³çíèõ ðîçì³ð³â, ââåäåíîãî
ùóðàì, âíóòð³øíüîøëóíêîâî, òðàíñäåðìàëüíî òà
³íãàëÿö³éíî [1]. Âèÿâëåíî ðîçì³ðíîçàëåæíó [9],
äîçîçàëåæíó [6, 11, 12] òà ñòàòåâîçàëåæíó [5, 7, 8]
êóìóëÿö³þ ñð³áëà â òêàíèíàõ âíóòð³øí³õ îðãàí³â
ùóð³â [10]. Àíàë³ç äàíèõ ë³òåðàòóðè ñâ³ä÷èòü, ùî
íàíî÷àñòèíêè ñð³áëà (Í×Ñ), ïîð³âíÿíî ç³ çâè÷àé-
íèìè ì³êðî÷àñòêàìè, âîëîä³þòü á³ëüø âèðàæå-
íîþ ôàðìàêîëîã³÷íîþ àêòèâí³ñòþ ³ òîêñè÷í³ñòþ,
çäàòí³ ïðîíèêàòè â íåçì³íåíîìó âèãëÿä³ ÷åðåç
êë³òèíí³ áàð'ºðè, ÷åðåç ãåìàòîåíöåôàë³÷íèé áàð'ºð
â öåíòðàëüíó íåðâîâó ñèñòåìó, öèðêóëþâàòè ³
íàêîïè÷óâàòèñÿ â îðãàíàõ ³ òêàíèíàõ [2]. Ó äàíèõ
äîñë³äæåííÿõ áðàêóº ³íôîðìàö³¿, ùîäî ê³ëüê³ñíî¿
îö³íêè ïàòîìîðôîëîã³÷íèõ çì³í, ÿê³ âèíèêàþòü ó
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âíóòð³øí³õ îðãàíàõ, ÿê ðåçóëüòàò øê³äëèâî¿ ä³¿
íàíîñð³áëà.

Ìåòà äîñë³äæåííÿ
Îö³íèòè ã³ñòîïàòîëîã³÷í³ çì³íè ó âíóòð³øí³õ

îðãàíàõ ï³ääîñë³äíèõ òâàðèí, ùî âèíèêëè âíàñë³-
äîê ï³äãîñòðîãî âïëèâó in vivo Í×Ñ ñôåðè÷íî¿
ôîðìè.

Ìàòåð³àëè ³ ìåòîäè
Äîñë³äè ïðîâîäèëè íà 32 ñòàòåâîçð³ëèõ ùóðàõ

ç äîòðèìàííÿì âèìîã á³îåòèêè, â³äïîâ³äíî äî "Çà-
ãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâà-
ðèíàõ" (Óêðà¿íà, 2011), ÿê³ óçãîäæåí³ ç ïîëîæå-
ííÿì ªâðîïåéñüêî¿ Êîíâåíö³¿ ùîäî çàõèñòó õðå-
áåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ ç äîñë³ä-
íèöüêèìè òà ³íøèìè ö³ëÿìè (Ñòðàñáóðã, 1986).
Åâòàíàç³ÿ òâàðèí çä³éñíþâàëàñÿ çã³äíî ç ä³þ÷èìè
ðåêîìåíäàö³ÿìè òà åòè÷íèìè ñòàíäàðòàìè ó ñòà-
í³ ãëèáîêîãî íàðêîçó çã³äíî äî çàêîíó Óêðà¿íè ¹
3447-1 â³ä 21.02.2006 ð. "Ïðî çàõèñò òâàðèí â³ä
æîðñòîêîãî ïîâîäæåííÿ".

Òðüîì ãðóïàì òâàðèí (ïî 8 ùóð³â ó êîæí³é) ùî-
äåííî, ïðîòÿãîì 14 äí³â, âíóòð³øíüî÷åðåâíî ââî-
äèëè ðîç÷èí Í×Ñ â äîçàõ 5, 1 òà 0,1 ìã/êã. ×åò-
âåðòà ãðóïà - á³îëîã³÷íèé êîíòðîëü. Íà 14 äåíü
òâàðèí áóëî âèâåäåíî ç åêñïåðèìåíòó øëÿõîì
äåêàï³òàö³¿ ï³ä ëåãêèì åô³ðíèì íàðêîçîì.

Ñèíòåç ñôåðè÷íèõ íàíî÷àñòèíîê ä³àìåòðîì
45íì ïðîâîäèëè øëÿõîì äîäàâàííÿ íàòð³é áîð-
ã³äðèäó äî ðîç÷èíó, ùî ì³ñòèâ ³îíè Ag+ òà ïîë³-
â³í³ëï³ðîë³äîí. Ï³ñëÿ ñèíòåçó ðîç÷èíè âèò-
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ðèìóâàëè â òåìðÿâ³ äî ñòàá³ë³çàö³¿ îïòè÷íèõ
õàðàêòåðèñòèê ôîðìóâàííÿ íàíî÷àñòèíîê. Äîñ-
ë³äæåííÿ ïðîñâ³÷óâàëüíî¿ åëåêòðîííî¿ ì³êðîñêîï³¿
ïîêàçàëè, ùî îòðèìàí³ íàíîìàòåð³àëè ìàþòü
ñòðóêòóðó ñôåð ç ïîïåðå÷íèì ä³àìåòðîì áëèçüêî
45 íì.

Äëÿ ñâ³òëîîïòè÷íîãî äîñë³äæåííÿ ïðè ã³ñòî-
ëîã³÷íîìó äîñë³äæåíí³ á³îïòàòè òêàíèí ñåðöÿ,
íèðêè, ïå÷³íêè, ëåãåíü, ãîëîâíîãî ìîçêó ô³êñóâàëè
â 10% íåéòðàëüíîìó ôîðìàë³í³. Ïàðàô³íîâ³ çð³çè
çàáàðâëþâàëè ãåìàòîêñèë³íîì ³ åîçèíîì. Ïðî-
âåäåíà ê³ëüê³ñíà îö³íêà ñòðóêòóðíèõ çì³í ³ç çàñòî-
ñóâàííÿì ñòàíäàðòíèõ ìåòîä³â ìîðôîìåòð³¿.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Ïðîâåäåí³ ïàòîìîðôîëîã³÷í³ äîñë³äæåííÿ

âíóòð³øí³õ îðãàí³â ï³ääîñë³äíèõ òâàðèí 2-¿ (çà äî-
çè 1 ìã/êã), 3-¿ (çà äîçè 0,1 ìã/êã) òà 4-¿ ãðóï
(êîíòðîëü) ñâ³ä÷àòü ïðî â³äñóòí³ñòü ïàòîëîã³÷íèõ
çì³í. Ïðè îö³íö³ ïðåïàðàò³â òêàíèí ùóð³â 1-¿ ãðóïè
(çà äîçè 5 ìã/êã) â³äì³÷åí³ âèðàæåí³ çì³íè ó âíóò-
ð³øí³õ îðãàí³â, à ñàìå â íèðêàõ, ñåðö³, ïå÷³íö³,

ëåãåíÿõ (òàáë.).
Ïðè ïàòîìîðôîëîã³÷íîìó äîñë³äæåíí³ âèÿâ-

ëåí³ çì³íè â íèðêàõ òâàðèí 1-¿ ãðóïè (çà äîçè 5 ìã/
êã). Íåãàòèâíèé âïëèâ Í×Ñ íà íèðêîâó òêàíèíó
õàðàêòåðèçóºòüñÿ îáîðîòí³ì íàáóõàííÿì åï³òåë³þ
çâèâèñòèõ êàíàëüö³â. Ïðè ïðîâåäåíí³ ìîðôî-
ìåòðè÷íîãî àíàë³çó, âèÿâëåíî, ùî ïîøèðåí³ñòü
îáîðîòíîãî íàáóõàííÿ åï³òåë³þ çâèâèñòèõ
êàíàëüö³â íèðîê òâàðèí äàíî¿ ãðóïè ñÿãíóëà 70%,
ó âèãëÿä³ ã³äðîï³÷íîãî íàáóõàííÿ. Êð³ì öüîãî, â³ä-
ì³÷åíå âèðàæåíå âåíîçíå ïîâíîêðîâ'ÿ ê³ðêîâî¿ òà
ìîçêîâî¿ ðå÷îâèíè ³ ñîñî÷ê³â (ðèñ. 1). Ó íèðêîâèõ
êëóáî÷êàõ ìîðôîëîã³÷íèõ çì³í íå âèÿâëåíî.

 Äîñë³äæåííÿ òêàíèíè ïå÷³íêè òàêîæ âêàçóº íà
ïîøêîäæåííÿ îðãàíó â òâàðèí 1-¿ ãðóïè. Âèÿâëåíî
îáîðîòíå íàáóõàííÿ ãåïàòîöèò³â, â îñíîâíîìó ó
âèãëÿä³ ã³äðîï³÷íîãî íàáóõàííÿ ç ïîøèðåí³ñòþ
ïîíàä 40%, ïåðåâàæíî ïåðèôåðîëîáóëÿðíèõ ä³ëÿ-
íîê. Ñïîñòåð³ãàëîñÿ âèðàæåíå âåíîçíå ïîâíî-
êðîâ'ÿ öåíòðàëüíèõ òà ïåðèôåð³éíèõ â³ää³ë³â
ïå÷³íêîâèõ ÷àñòî÷îê (ðèñ.2).

Òàáëèöÿ 1
Ê³ëüê³ñíà ïàòîìîðôîëîã³÷íà îö³íêà øê³äëèâîãî âïëèâó ñð³áíèõ íàíîñôåð ó ùóð³â

Äîçà 
Í×Ñ, 
ìã/êã 

Íèðêè1 
 

Ïå÷³íêà2 
 

Ñåðöå3 Ñåðöå 4 Ëåãåí³5 Ãîëîâíèé 
ìîçîê 

0,1  -6 
 

- - - - - 

1 -  
 

- - - - - 

5 72,0±0,6% 
 

44,0±0,9% 55±0,8% 28±0,7% 68,0±1,7% -  

Ïðèì³òêè: 1.Ïîøèðåí³ñòü îáîðîòíîãî íàáóõàííÿ åï³òåë³þ çâèâèñòèõ êàíàëüö³â íèðîê, % 
2.Ïîøèðåí³ñòü îáîðîòíîãî íàáóõàííÿ ãåïàòîöèò³â, % 
3.Ïîøèðåí³ñòü îáîðîòíîãî íàáóõàííÿ ÿäåð êàðä³îì³îöèò³â, % 
4.Ïîøèðåí³ñòü íàáóõàííÿ ÿäåð êàðä³îì³îöèò³â, % 
5.Ïîøèðåí³ñòü ïîâíîêðîâ'ÿ êðîâîíîñíèõ ñóäèí ó ñò³íêàõ ðåñï³ðàòîðíèõ â³ää³ë³â ëåãåíü, % 
6. «-» - çì³í íå âèÿâëåíî 
 

Ðèñ. 1. 1 ãðóïà äîñë³äæåííÿ. Íèðêà ùóðà. Ê³ðêîâà (à.), ìîçêîâà ðå÷îâèíà (á.), ñîñî÷îê
(â). Ì³êðîôîòîãðàô³¿. Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³ åîçèíîì. Îá.20õ. Îê.10õ

Íåãàòèâíèé âïëèâ ðîç÷èíó Í×Ñ íà ì³îêàðä
âèÿâëåíî ïðè ã³ñòîïàòîëîã³÷íîìó äîñë³äæåíí³
òêàíèíè ñåðöÿ ùóð³â 1-¿ ãðóïè, ùî õàðàêòå-
ðèçóºòüñÿ íàáóõàííÿì ÿäåð êàðä³îì³îöèò³â ç

ïîøèðåí³ñòþ ïîíàä 50%. Êð³ì öüîãî â³äì³÷àëîñÿ
íåð³âíîì³ðíå âåíîçíå ïîâíîêðîâ'ÿ ì³îêàðäà (ðèñ.
3).

Ó ëåãåíÿõ ï³ääîñë³äíèõ òâàðèí â³äì³÷åí³ ïàòî-

Îðèã³íàëüí³ äîñë³äæåííÿ
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Ðèñ. 2. ² ãðóïà äîñë³äæåíü. Ïå÷³íêà ùóðà. Öåíòðàëüí³ (à.) òà ïåðèôåð³éí³ â³ää³ëè (á.)
ïå÷³íêîâèõ ÷àñòî÷îê. Ì³êðîôîòîãðàô³¿. Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³ åîçèíîì. Îá.20õ.

Ðèñ. 3. ² ãðóïà äîñë³äæåíü. Ñåðöå ùóðà.
Ì³êðîôîòîãðàô³ÿ. Çàáàðâëåííÿ

ãåìàòîêñèë³íîì ³ åîçèíîì. Îá.20õ. Îê.10õ

Ðèñ. 4. ² ãðóïà äîñë³äæåíü. Ëåãåí³ ùóðà.
Ì³êðîôîòîãðàô³ÿ. Çàáàðâëåííÿ

ãåìàòîêñèë³íîì ³ åîçèíîì. Îá.20õ. Îê.10õ

ëîã³÷í³ çì³íè â ñò³íêàõ ðåñï³ðàòîðíèõ â³ää³ë³â
îðãàíó â ïðåïàðàòàõ ùóð³â 1-¿ ãðóïè. Òàê, ñïîñ-
òåð³ãàëîñÿ íåð³âíîì³ðíå âåíîçíå ïîâíîêðîâ'ÿ ç
îõîïëåííÿì áëèçüêî 70% ñò³íîê ðåñï³ðàòîðíèõ
â³ää³ë³â ëåãåíü (àëüâåîë òà ðåñï³ðàòîðíèõ áðîí-
õ³îë). Àëüòåðàö³¿ åï³òåë³þ íå áóëî âèÿâëåíî (ðèñ.

Ðèñ. 5. ² ãðóïà äîñë³äæåíü. Ãîëîâíèé ìîçîê ùóðà. Ì³êðîôîòîãðàô³ÿ. Çàáàðâëåííÿ
ãåìàòîêñèë³íîì ³ åîçèíîì. Îá.20õ. Îê.10õ

4).
Òîêñè÷íà ä³ÿ Í×Ñ ïðè ã³ñòîïàòîëîã³÷íîìó

äîñë³äæåíí³ ãîëîâíîãî ìîçêó ï³ääîñë³äíèõ òâàðèí
íå âèðàæåíà. Ïàòîëîã³÷í³ çì³íè ó ìîçêîâ³é òêà-
íèí³ çàñòîñîâàíèìè ìåòîäàìè íå âèÿâëåí³ (ðèñ.5).
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Âèñíîâêè
1.Âíóòð³øíüî÷åðåâíå ââåäåííÿ ùóðàì óïðî-

äîâæ 14 äí³â ñð³áíèõ íàíîñôåð ðîçì³ðîì 45 íì ó
äîç³ 5 ìã/êã ñóïðîâîäæóºòüñÿ îáîðîòíèì íàáó-
õàííÿì åï³òåë³þ çâèâèñòèõ êàíàëüö³â íèðîê,
ãåïàòîöèò³â, ÿäåð êàðä³îì³îöèò³â, âèðàæåíèì âå-
íîçíèì ïîâíîêðîâ'ÿì ê³ðêîâî¿ òà ìîçêîâî¿ ðå-
÷îâèíè ³ ñîñî÷ê³â íèðêè, öåíòðàëüíèõ òà ïåðèôå-
ð³éíèõ â³ää³ë³â ïå÷³íêîâèõ ÷àñòî÷îê, ì³îêàðäà, ñò³-
íîê ðåñï³ðàòîðíèõ â³ää³ë³â ëåãåíü.

2. Ï³ñëÿ ââåäåííÿ Í×Ñ â äîçàõ 0,1, 1 òà 5 ìã/
êã ïàòîìîðôîëîã³÷í³ çì³íè ó ìîçêîâ³é òêàíèí³ çàñ-
òîñîâàíèìè ìåòîäàìè íå âèÿâëåí³.

3.²íòåíñèâí³ñòü ïàòîìîðôîëîã³÷íèõ çì³í ï³ä
âïëèâîì ñð³áíèõ íàíîñôåð çðîñòàº â ðÿäó: ñåðöå,
ïå÷³íêà, ëåãåí³, íèðêè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Âðàõîâóþ÷è îòðèìàí³ â ðåçóëüòàò³ äîñë³äæåíü

äàí³, âàæëèâèì º ïîäàëüøå âèâ÷åííÿ âïëèâó íàíî-
÷àñòèíîê ñð³áëà ð³çíèõ ôîðì òà äîç íà åêñïåðè-
ìåíòàëüíèõ òâàðèí, à òàêîæ ïîøóê çàñîá³â ïðî-
ô³ëàêòèêè ¿õ øê³äëèâî¿ ä³¿ íà îðãàí³çì.
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ÌÎÐÔÎÌÅÒÐÈ×ÅÑÊÈÉ ÀÍÀËÈÇ
ÏÀÒÎÌÎÐÔÎËÎÃÈ×ÅÑÊÈÕ ÈÇÌÅÍÅÍÈÉ
ÂÍÓÒÐÅÍÍÈÕ ÎÐÃÀÍÎÂ ÊÐÛÑ ÍÀ ÝÒÀÏÅ

ÏÅÐÂÈ×ÍÎÉ ÒÎÊÑÈÊÎËÎÃÈ×ÅÑÊÎÉ ÎÖÅÍÊÈ
ÑÅÐÅÁÐßÍÍÛÕ ÍÀÍÎÑÔÅÐ

Í. É. Àíäðèé÷óê,  Ë. È. Âëàñûê

Ðåçþìå. Ïðîâåäåíà îöåíêà ãèñòîïàòîëîãè÷åñêèõ èçìå-
íåíèé âî âíóòðåííèõ îðãàíàõ ïîäîïûòíûõ æèâîòíûõ,
âîçíèêøèõ âñëåäñòâèå âíóòðèáðþøèííîãî ââåäåíèÿ
ðàñòâîðà íàíî÷àñòèö ñåðåáðà â ôîðìå ñôåðû íà ïðîòÿæåíèè
14 äíåé. Â ðåçóëüòàòå ýêñïåðèìåíòà îòìå÷åíî äîçîçàâèñèìîå
îáðàòèìîå íàáóõàíèå ýïèòåëèÿ èçâèëèñòûõ êàíàëüöåâ ïî÷åê,
ãåïàòîöèòîâ, ÿäåð êàðäèîìèîöèòîâ, âûðàæåííîå âåíîçíîå
ïîëíîêðîâíîå êîðêîâîãî è ìîçêîâîãî âåùåñòâà è ñîñî÷êîâ
ïî÷êè, öåíòðàëüíûõ è ïåðèôåðè÷åñêèõ îòäåëîâ ïå÷åíî÷íûõ
äîëåê, ìèîêàðäà, ñòåíîê ðåñïèðàòîðíûõ îòäåëîâ ëåãêèõ.
Ïðè÷åì, ïîñëå ââåäåííèÿ íàíî÷àñòèö ñåðåáðà â äîçå 0,1, 1 è
5 ìã/êã ïàòîìîðôîëîãè÷åñêèå èçìåíåíèÿ â ìîçãîâîé òêàíè
ïðèìåíåííûìè ìåòîäàìè íå îáíàðóæåíû. Ìîðôîìåò-
ðè÷åñêèé àíàëèç ïîçâîëèë îïðåäåëèòü èíòåíñèâíîñòü
ïàòîìîðôîëîãè÷åñêèõ èçìåíåíèé ïîä âëèÿíèåì ñåðåáðÿííûõ
íàíîñôåð, êîòîðàÿ âîçðàñòàåò â ðÿäå: ñåðöå, ïå÷åíü, ëåãêèå,
ïî÷êè.

Êëþ÷åâûå ñëîâà: íàíî÷àñòèöû ñåðåáðà, ïàòîãèñòî-
ëîãè÷åñêèå èçìåíåíèÿ, ìîðôîìåòðè÷åñêèé àíàëèç, äîçîçà-
âèñèìîñòü.

MORPHOMETRIC ANALYSIS OF
PATHOMORPHOLOGICAL CHANGES IN INTERNAL

ORGANS OF RATS AT THE STAGE OF PRIMARY
TOXICOLOGICAL ASSESSMENT OF SILVER

NANOSPHERES

N. J. Andriychuk, L. ². Vlasyk
Abstract. The potential risk of nanomaterials and nanosilver

health effect is inseparably connected with the learning of
regularities of manifestations of their biological and toxic effects.
Considerable significance in realization of toxico-hygienic
researches belongs to morphometric analysis, which gives the
opportunity for objective assessment of their results and for
quantitative measurement of parameters of morphological
objects. Despite the importance of silver nanoparticles in
consumer products and clinical applications, relatively little is
known regarding nanosilver toxicity and its associated risks. The
properties of nanoparticles that effect toxicity include: chemical
composition, size, solubility, shape, surface area, surface charge
and so on. Almost all toxicological experiments dealing with
nanoparticles describe the total ingested, inhaled or dermally
applied dose of silver nanoparticles. Current in vivo studies have
shown that it was detected the shape-, dose- and gender-related
accumulation of silver in tissues of internal organs of rats.
Nanoparticles can pass through biological membranes, circulating
and administrating in organs and tissues of the organism. There
is lack of information about quantitative assessment of
pathomorphological changes in internal organs of experimental
animals as a result of silver nanoparticles effect.

The aim of the research was to carry out the analysis of
pathomorphological changes in internal organs of experimental
animals.

Materials and methods. 32 white male rats were subdi-
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vided into four groups. Three groups of animals were effected
with intraperitoneal injections of spheres-shape silver
nanoparticles, 45 nm, in doses 0,1, 1 and5 mg/kg during fourteen
days. The fourth group was biologic control. The quantitative
assessment of structural changes in internal organs of expe-
rimental animals was carried out by means of standard methods
of morphometry. The internal organs, including heart, liver,
lungs, kidneys, brain were examined histopathologically.

Results and discussion. Conducted pathomorphological
investigations showed that there were no statistically significant
differences in internal organs of experimental animals of the low
and middle dose groups after silver nanoparticles exposure when
compared with the control. Moreover, pathomorphological
changes were not found in cerebral tissue with the help of used
methods after the injection of silver nanoparticles in doses 0,1, 1
and 5 mg/kg. The changes in tissues of the heart, liver, lungs,
kidneys of samples of high-dose group were found.

Conclusions. Thus, following the experiment it was
observed the reverse swelling of the epithelium of kidney's
convoluted tubules, of hepatocytus, of cardiac hystiocytus
nucleus, expressed venous full-blood of cortical and medullary
substance and papilla of kidneys, of central and peripheral
hepatic segments, of myocardium, of lung's respiratory parts
walls. Morphometric analysis helps to determine the intensity of
pathomorphological changes, which appeared as a result of silver
nanospheres effect, that rises in the row: heart, liver, lungs,
kidneys.

Key words: silver nanoparticles, pathomorphological
changes, morphometric analysis, dose-relation.
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