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Äàíå äîñë³äæåííÿ â³äïîâ³äàº ïð³îðèòåòàì Äåð-
æàâíî¿ ö³ëüîâî¿ íàóêîâî-òåõí³÷íî¿ ïðîãðàìè «Íàíî-
òåõíîëîã³¿ òà íàíîìàòåð³àëè» íà 2010-2014 ðîêè, à 
òàêîæ óçãîäæåíå ç ÍÄÐ êàôåäðè ã³ñòîëîã³¿ òà åìáð³-
îëîã³¿ Íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ 
Î. Î. Áîãîìîëüöÿ «Îðãàíè íåðâîâî¿, ³ìóííî¿ òà ñå÷î-
ñòàòåâî¿ ñèñòåì â óìîâàõ åêñïåðèìåíòàëüíîãî ïî-
øêîäæåííÿ», ¹ äåðæ. ðåºñòðàö³¿ 0112U001413. 

Âñòóï. Äîñë³äæåííÿ ó ãàëóç³ íàíîðîçì³ðíèõ ìà-
òåð³àë³â äåìîíñòðóþòü çíà÷í³ ïåðåâàãè ¿õ çàñòî-
ñóâàííÿ ó áàãàòüîõ ñôåðàõ ìåäèöèíè ³ ïðîìèñëî-
âîñò³. Îäíèì ç ïåðñïåêòèâíèõ ùîäî ä³àãíîñòèêè ³ 
ë³êóâàííÿ ìàòåð³àë³â º àëìàçí³ íàíî÷àñòî÷êè (ÀÍ×). 
Öå ïîâ’ÿçàíî ç ¿õí³ìè óí³êàëüíèìè õàðàêòåðèñòèêà-
ìè – á³îñóì³ñí³ñòþ, íèçüêîþ õ³ì³÷íîþ ðåàêòèâí³ñòþ, 
îïòè÷íîþ ïðîçîð³ñòþ, íàäçâè÷àéíîþ ì³öí³ñòþ òîùî 
[3, 8, 12]. Ïðîïîíóþòü çàñòîñóâàííÿ ÀÍ× â ÿêîñò³ 
á³îñåíñîð³â, ïåðåíîñíèê³â ë³ê³â, çàñîá³â â³çóàë³çàö³¿ 
ïåâíèõ ñòðóêòóð ÷è ³ììîá³ë³çàö³¿ á³ëê³â òîùî [2, 3, 5, 
7, 10, 11]. Ðîçóì³ííÿ áàçîâèõ ïðèíöèï³â ³ îñîáëèâîñ-
òåé âïëèâó öèõ ñòðóêòóð íà æèâ³ îðãàí³çìè, òðîïíîñò³ 
äî ïåâíèõ ñòðóêòóð òà îðãàí³â º àáñîëþòíî íåîáõ³ä-
íèìè äëÿ ¿õ ïîäàëüøîãî ìåäè÷íîãî ³ á³îëîã³÷íîãî çà-
ñòîñóâàííÿ. Òèì íå ìåíøå, íàóêîâèõ äîñë³äæåíü íà 
öþ òåìó â ðàçè ìåíøå í³æ òèõ, ùî îïèñóþòü âñå íîâ³ 
³ íîâ³ ïîòåíö³éí³ ñôåðè çàñòîñóâàííÿ ÀÍ×. 

Á³ëüø³ñòü äîñë³äæåíü ïàòîëîã³÷íèõ åôåêò³â òåõ-
í³÷íîãî âóã³ëëÿ (ñàæ³) ñòîñóºòüñÿ ïîòåíö³éíèõ ðèçè-
ê³â äëÿ çäîðîâ’ÿ ïðè çãîðàíí³ äèçåëüíîãî ïàëèâà òà 
ôàáðè÷íèõ åì³ñ³é, äå îêð³ì íüîãî ì³ñòèòüñÿ âåëèêà 
ê³ëüê³ñòü ³íøèõ ðå÷îâèí. Äî òîãî æ, ïðàêòè÷íî íåâè-
ñâ³òëåíèì íà ñüîãîäí³øí³é äåíü [4] ëèøèëîñü ïèòàí-
íÿ âïëèâ³â ñàæ³ íà ð³çí³ ñèñòåìè îðãàí³çìó, áî îñíî-
âíó óâàãó äîñë³äíèêè çîñåðåäæóþòü íà ëåãåíÿõ òà 
øê³ð³. 

Íà æàëü, çíà÷íà ÷àñòèíà àâòîð³â, ùî çàïåðå÷ó-
þòü êàíöåðîãåííó ÷è áóäü-ÿêó ³íøó ïàòîãåííó ä³þ 
ñàæ³ íà æèâ³ îðãàí³çìè, ñïèðàºòüñÿ íà ôðàãìåí-
òàðíå ñïðèéíÿòòÿ ¿¿ âëàñòèâîñòåé [6, 9]. Àâòîðè 
ââàæàþòü, ùî ñàæà ìàéæå ïîâí³ñòþ ñêëàäàºòüñÿ ç 
êàðáîíó, âîíà í³ÿêèì ÷èíîì íå âêëþ÷àºòüñÿ â ìåòà-
áîë³çì ³ ï³ñëÿ ³íãàëÿö³¿ ç ÷àñîì ïðîñòî âèâîäèòüñÿ ç 

îðãàí³çìó çà äîïîìîãîþ ìóêîöèë³àðíîãî òðàíñïîð-
òó. Âî÷åâèäü òàêà ³íòåðïðåòàö³ÿ á³îëîã³÷íèõ åôåêò³â 
ñàæ³ íå çîâñ³ì êîðåêòíà, ùî ìè ³ ñïðîáóºìî äîâåñòè 
ðåçóëüòàòàìè öüîãî äîñë³äæåííÿ. 

Ìåòîþ ðîáîòè áóëî âèçíà÷åííÿ âïëèâó òåõí³÷-
íîãî âóã³ëëÿ (ñàæ³) òà ÀÍ× íà ïå÷³íêó çàðîäêà ç îö³í-
êîþ ñïðîìîæíîñò³ öèõ ìàòåð³àë³â ùîäî òåðàòîãåí-
íèõ åôåêò³â âïðîäîâæ ðîçâèòêó êóðÿ÷îãî åìáð³îíà. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòàìè äî-
ñë³äæåííÿ áóëè êóðÿ÷³ åìáð³îíè ïîðîäè Õàéëàéí 
á³ëèé (áðîéëåðè). Âèêîðèñòàíà á³îëîã³÷íà ìîäåëü 
ðîçðîáëåíà çà ìåòîäèêîþ Â. Ï. Òåðåùåíêî, ïàòåíò 
Óêðà¿íè ¹ 49464. Êóðÿ÷èé åìáð³îí ïåðåáóâàº ï³ä 
ïîòóæíèì çàõèñòîì â³ä åêçîãåííèõ âïëèâ³â, òîæ º 
äóæå çðó÷íèì äëÿ âèâ÷åííÿ ð³çíîìàí³òíèõ ïîòåí-
ö³éíî øê³äëèâèõ ðå÷îâèí (ìåäèêàìåíò³â, ïåñòèöèä³â 
òîùî) [1]. Â åêñïåðèìåíò³ áóëî çàä³ÿíî 114 ÿºöü, 
ðîçä³ëåíèõ íà 3 ãðóïè: ³íòàêòíó (53 ÿéöÿ) òà äâ³ åêñ-
ïåðèìåíòàëüí³ ³ç ââåäåííÿì àëìàçíèõ íàíî÷àñòî÷ 
(34 ÿéöÿ) òà òåõí³÷íîãî âóã³ëëÿ (27 ÿºöü). 

Ðàçîâà ï³äòðèìóþ÷à äîçà àêòèâîâàíîãî âóã³ë-
ëÿ äëÿ äîðîñëî¿ ëþäèíè âàãîþ 70 êã ñêëàäàº 1,0 ã. 
Ç óðàõóâàííÿì ñåðåäíüî¿ âàãè æîâòêà ÿéöÿ (22 ã) ìè 
âèðàõóâàëè äîçó äëÿ ââåäåííÿ ó æîâòêîâèé ì³øîê 
çàðîäêà: 22õ1:70 000 = 0,31 ìã. Îñê³ëüêè ââîäèòè äàí³ 
ìàòåð³àëè â îðãàí³çì â ñóõîìó âèãëÿä³ íåìîæëèâî, 
íåîáõ³äíî áóëî ï³ä³áðàòè ðîç÷èííèê. Ìè çóïèíèëè 
ñâ³é âèá³ð íà Ðåîïîë³ãëþê³í³-Íîâîôàðì (Äåêñòðà-
í³ 40) îñê³ëüêè çà ñâî¿ìè âëàñòèâîñòÿìè ³ õ³ì³÷íèì 
ñêëàäîì â³í íàáëèæåíèé äî ð³äèí, êîòð³ ì³ñòÿòüñÿ â 
æèâèõ îðãàí³çìàõ. Òîæ, äîçà äîñë³äæóâàíèõ ìàòåð³à-
ë³â ñêëàëà 0,31 ìã ó 0,2 ìë äåêñòðàíó íà îäíå ÿéöå. 
Ñòåðèë³çàö³ÿ ìàòåð³àëó çä³éñíþâàëàñü çà tº 120ºÑ 
âïðîäîâæ 60 õâèëèí. 

Ââåäåííÿ ìàòåð³àëó ïðîâîäèëîñü íà 3 äîáó ³íêó-
áàö³¿ ó æîâòêîâèé ì³øîê, ùî îáóìîâëåíî ñòðîêàìè 
ðîçâèòêó êðîâîíîñíî¿ ñèñòåìè çàðîäê³â. Çàá³ð ìàòå-
ð³àëó äëÿ ïðîâîäèëè íà 14 ³ 20 äîáó ³íêóáàö³¿. Ìè àê-
öåíòóâàëè óâàãó íà ïå÷³íö³, îñê³ëüêè ñàìå öåé îðãàí 
çàáåçïå÷óº äåòîêñèêàö³þ ð³çíîìàí³òíèõ øê³äëèâèõ 
ðå÷îâèí. 
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Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Äîñë³äæåííÿ ïå÷³íêè â åêñïåðèìåíòàëüíèõ ãðóïàõ 
ïîêàçàëî ëîêàëüí³ ïîðóøåííÿ áàëêîâî¿ ñòðóêòóðè òà 
íå÷³òê³ ìåæ³ êë³òèí á³ëÿ öåíòðàëüíèõ âåí. 

Ó ãðóï³, çàðîäêàì ç ÿêî¿ ââîäèëè òåõí³÷íå âóã³ëëÿ, 
êë³òèíè ìàëè ðîçìèò³ ìåæ³, âîíè íàáðÿêë³, à òðàáå-
êóë ïðàêòè÷íî íå âèäíî. Áàçàëüíà ÷àñòèíà äåÿêèõ 
ãåïàòîöèò³â ç ëîêàëüíèìè óøêîäæåííÿìè. Ðîçøè-
ðåííÿ ïðîñòîð³â Ä³ññå âêàçóº íà íàáðÿê, â íèõ íà-
êîïè÷óâàâñÿ ô³ëüòðàò, ÿêèé íå ïîãëèíóëè êë³òèíè 
ïå÷³íêè. Â ãåïàòîöèòàõ áóëè ïðèñóòí³ îçíàêè á³ëêî-
âî¿ äèñòðîô³¿, à íàâêîëî âåí ñïîñòåð³ãàëàñü æèðî-
âà äèñòðîô³ÿ. ²ìîâ³ðíî, îñåðåäêîâó ëîêàë³çàö³þ 
ë³ï³ä³â ñàìå íàâêîëî âåí ñòèìóëüîâàíî ã³ïîêñ³ºþ. Â 
ñóäèíàõ çíà÷í³ ñêóï÷åííÿ àãðåãîâàíèõ åðèòðîöèò³â 
(ðèñ. 1). Ñèíóñî¿äè çàïîâíåí³ ïëàçìîþ ³ êë³òèíàìè 
êðîâ³, ñïîñòåð³ãàëîñü â³äìåæóâàííÿ ôîðìåíèõ åëå-
ìåíò³â â³ä ïëàçìè. Åðèòðîöèòè ï³ääàëèñü ãåìîë³çó – 
êë³òèíè íàáóõë³, ¿õí³ ÿäðà ïîãàíî ïðîôàðáîâóâàëèñü, 
áóëè ïðèñóòí³ ôðàãìåíòè óøêîäæåíèõ åðèòðîöèò³â 
(ðèñ. 1). Öå äîçâîëÿº ïðèïóñòèòè ä³þ òåõí³÷íîãî âó-
ã³ëëÿ íà êðîâîíîñíó ñèñòåìó. Æîâ÷í³ êàï³ëÿðè îçíàê 
çàñòî¿â æîâ÷³ íå ìàëè. 

Ó åêñïåðèìåíòàëüí³é ãðóï³ ç ââåäåíèìè ÀÍ× áà-
ëî÷íà ñòðóêòóðà ïàðåíõ³ìè ìàéæå íå ïîðóøåíà. 
Ëèøå ì³ñöÿìè ó çâ’ÿçêó ç íåçíà÷íèì íàáðÿêîì ñòðî-
ìè áàëêè â³ää³ëåí³ îäíà â³ä îäíî¿. Á³ëêîâà äèñòðîô³ÿ 
âèðàæåíà ñëàáøå, í³æ ó ãðóï³ ç òåõí³÷íèì âóã³ëëÿì, 
ïðîÿâëÿºòüñÿ îñåðåäêîâî. Ìåæ³ êë³òèí ðîçìèò³, öè-
òîïëàçìà çåðíèñòà, ç³ çíà÷íèìè ïðîñâ³òàìè. Æèðî-
âà äèñòðîô³ÿ ïðàêòè÷íî íå çóñòð³÷àºòüñÿ. ª âåëèêà 
ê³ëüê³ñòü äð³áíèõ ïðîòîê³â, çàáèòèõ æîâ÷þ (ðèñ. 2). 
Çàãàëîì ñïîñòåð³ãàëèñü îçíàêè çàñòîþ æîâ÷³ òà ³ì-
á³á³ö³¿ íåþ ïðèëåãëèõ òêàíèí. ²ìîâ³ðíî, ÀÍ× âèâî-
äÿòüñÿ ç ïå÷³íêè ç æîâ÷þ. 

Ó ï³äñóìêó âàðòî â³äçíà÷èòè, ùî çà äàíèìè ã³ñòî-
ëîã³÷íèõ äîñë³äæåíü ÿê òåõí³÷íå âóã³ëëÿ, òàê ³ àëìàçí³ 
íàíî÷àñòî÷êè ìàþòü î÷åâèäíèé àëüòåðóþ÷èé âïëèâ 
íà îðãàíè äåòîêñèêàö³¿ ³ âèä³ëåííÿ çàðîäêà. Âîíè 
ñïðè÷èíþþòü íàáðÿêè, äèñòðîô³¿, óòâîðåííÿ êàëü-
öèíàò³â â íèðêàõ ³ çàñò³é æîâ÷³ â ïå÷³íö³. Ñàæà òàêîæ 

ìàº ïåâíèé âïëèâ íà êðîâîíîñíó ñèñòåìó, îñê³ëüêè 
ñïðè÷èíèëà ãåìîë³ç åðèòðîöèò³â. 

Âèñíîâêè. 
1. Çà äàíèìè ñâ³òëîâî¿ ì³êðîñêîï³¿ âñòàíîâëåíî 

çäàòí³ñòü òåõí³÷íîãî âóã³ëëÿ (ñàæ³) òà àëìàçíèõ íà-
íî÷àñòî÷îê ïðîíèêàòè êð³çü êë³òèíí³ ³ ñóäèíí³ ìåìá-
ðàíè òà çãîäîì ì³ãðóâàòè â æèâîìó îðãàí³çì³. 

2. Çà äàíèìè êîìïëåêñíèõ äîñë³äæåíü âñòàíîâ-
ëåíî, ùî òåõí³÷íå âóã³ëëÿ ³ àëìàçí³ íàíî÷àñòî÷êè 
÷èíÿòü àëüòåðóþ÷èé âïëèâ íà îðãàíè äåòîêñèêàö³¿ 
çàðîäêà, ñïðè÷èíþþ÷è äèñòðîô³÷í³ çì³íè ïàðåíõ³-
ìàòîçíèõ êë³òèí. 

3. Â³äì³ííîþ îçíàêîþ òåðàòîãåííîãî âïëèâó 
ÀÍ× íà êóðÿ÷³ åìáð³îíè º çàñò³é æîâ÷³ òà ³ìá³á³ö³ÿ íåþ 
ïðèëåãëèõ òêàíèí ó ïå÷³íö³. 

4. Â³äì³ííèìè îçíàêàìè òåðàòîãåííîãî âïëèâó 
òåõí³÷íîãî âóã³ëëÿ íà êóðÿ÷³ åìáð³îíè º äèñòðîô³÷í³ 
çì³íè â ïå÷³íö³. 

5. Âèÿâëåí³ íàìè ïàòîëîã³÷í³ ïðîöåñè â òêàíèíàõ 
êóðÿ÷èõ åìáð³îí³â, ÿê³ çàçíàëè ä³¿ òåõí³÷íîãî âóã³ëëÿ 

Ðèñ. 1. Ì³êðîôîòîãðàô³ÿ çð³çó ïå÷³íêè êóðÿ÷îãî åìáð³îíà 14-äåííîãî ñòðîêó ³íêóáàö³¿ ç ãðóïè ³ç ââåäåíîþ ñàæåþ. 

Àãðåãàö³ÿ åðèòðîöèò³â ó ñóäèíàõ (À) òà ¿õ ãåìîë³ç (Á). Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³ åîçèíîì, îá. 40õ, îê. 10õ. 

Ðèñ. 2. Ì³êðîôîòîãðàô³ÿ çð³çó ïå÷³íêè êóðÿ÷îãî åìá-
ð³îíà 20-äåííîãî ñòðîêó ³íêóáàö³¿ ç ãðóïè ³ç ââåäåíè-
ìè ÀÍ× ç îçíàêàìè çàñòîþ æîâ÷³ (ñòð³ëêè). Çàáàðâ-
ëåííÿ ãåìàòîêñèë³íîì ³ åîçèíîì, îá. 40õ, îê. 10õ. 
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òà àëìàçíèõ íàíî÷àñòî÷îê, çàñâ³ä÷óþòü ìîæëèâ³ñòü 
¿õíüîãî òåðàòîãåííîãî âïëèâó íà æèâ³ îðãàí³çìè. 

Ïåðñïåêòèâè ïîäàëüøèõ ðîçðîáîê ó äàíî-
ìó íàïðÿìêó. Çà ðåçóëüòàòàìè íàøîãî äîñë³äæåí-
íÿ äîö³ëüíèì º ïîäàëüøå âèâ÷åííÿ òåðàòîãåííèõ 
åôåêò³â ÀÍ×, òåõí³÷íîãî âóã³ëëÿ òà ³íøèõ ìàòåð³àë³â, 

ùî ì³ñòÿòü íàíîðîçì³ðí³ ñêëàäîâ³, íà ð³çí³ ñòðóêòó-
ðè îðãàí³çìó, â ïåðøó ÷åðãó íà ñòàí íèðîê, ÿê îðãàíó 
âèâåäåííÿ. Äëÿ ãëèáøîãî ðîçóì³ííÿ ìåõàí³çì³â âçà-
ºìîä³¿ íàíî÷àñòî÷îê ç³ ñòðóêòóðàìè æèâîãî îðãàí³ç-
ìó íåîáõ³äíå çàëó÷åííÿ ã³ñòîõ³ì³÷íèõ òà åëåêòðîííî-
ì³êðîñêîï³÷íèõ ìåòîäèê. 
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Á²ÎËÎÃ²×ÍÈÉ ÂÏËÈÂ ÀËÌÀÇÍÈÕ ÍÀÍÎ×ÀÑÒÎ×ÎÊ ÒÀ ÒÅÕÍ²×ÍÎÃÎ ÂÓÃ²ËËß ÍÀ ÑÒÐÓÊÒÓÐÍÎ-

ÔÓÍÊÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍ ÏÅ×²ÍÊÈ ÊÓÐß×ÈÕ ÅÌÁÐ²ÎÍ²Â
Ëàâðèíåíêî Â. ª. 
Ðåçþìå. Ì³êðîñêîï³÷íèìè ìåòîäàìè ïðîàíàë³çîâàíî á³îëîã³÷í³ åôåêòè òåõí³÷íîãî âóã³ëëÿ (ñàæ³) òà àë-

ìàçíèõ íàíî÷àñòî÷îê (ÀÍ×), ó÷àñòü ïå÷³íêè åìáð³îí³â ó ¿õ çíåøêîäæåíí³. Ó åêñïåðèìåíòàëüí³é ðîáîò³ â æîâò-
êîâèé ì³øîê çàðîäê³â ââîäèëè ñóñïåíç³¿ ñàæ³ òà ÀÍ× òà ïðîâîäèëè çàá³ð òêàíèí íà ÷îòèðíàäöÿòó ³ äâàäöÿòó 
äîáó ³íêóáàö³¿. 

Çà äàíèìè ì³êðîñêîï³÷íèõ äîñë³äæåíü âñòàíîâëåíî, ùî ÿê ñàæà, òàê ³ ÀÍ× ìàþòü î÷åâèäíèé àëüòåðóþ÷èé 
âïëèâ íà òêàíèíè ïå÷³íêè çàðîäêà. Âîíè ñïðè÷èíþþòü íàáðÿêè, äèñòðîô³¿, çàñò³é æîâ÷³ â ïå÷³íö³. 

Êëþ÷îâ³ ñëîâà: àëìàçí³ íàíî÷àñòî÷êè, òåõí³÷íå âóã³ëëÿ, òîêñè÷íèé åôåêò. 
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ÁÈÎËÎÃÈ×ÅÑÊÎÅ ÂËÈßÍÈÅ ÀËÌÀÇÍÛÕ ÍÀÍÎ×ÀÑÒÈ×ÅÊ È ÒÅÕÍÈ×ÅÑÊÎÃÎ ÓÃËß ÍÀ ÑÒÐÓÊÒÓÐ-

ÍÎ-ÔÓÍÊÖÈÎÍÀËÜÍÎÅ ÑÎÑÒÎßÍÈÅ ÏÅ×ÅÍÈ ÊÓÐÈÍÛÕ ÝÌÁÐÈÎÍÎÂ 
Ëàâðèíåíêî Â. Å. 
Ðåçþìå. Ìèêðîñêîïè÷åñêèìè ìåòîäàìè ïðîàíàëèçèðîâàíû áèîëîãè÷åñêèå ýôôåêòû òåõíè÷åñ-

êîãî óãëÿ (ñàæè) è àëìàçíûõ íàíî÷àñòè÷åê (ÀÍ×), ó÷àñòèå ïå÷åíè ýìáðèîíîâ â èõ îáåçâðåæèâàíèè. 
Â ýêñïåðèìåíòàëüíîé ðàáîòå â æåëòî÷íûé ìåøîê çàðîäûøåé ââîäèëè ñóñïåíçèè ñàæè è ÀÍ× è ïðîâîäèëè 
çàáîð òêàíåé íà ÷åòûðíàäöàòûå è äâàäöàòûå ñóòêè èíêóáàöèè. 

Ïî äàííûì ìèêðîñêîïè÷åñêèõ èññëåäîâàíèé óñòàíîâëåíî, ÷òî êàê ñàæà, òàê è ÀÍ× èìåþò î÷åâèäíîå àëü-
òåðèðóþùåå âëèÿíèå íà òêàíè ïå÷åíè çàðîäûøà. Îíè âûçûâàþò îòåêè, äèñòðîôèè, çàñòîé æåë÷è â ïå÷åíè. 
Êëþ÷åâûå ñëîâà: àëìàçíûå íàíî÷àñòèöû, òåõíè÷åñêèé óãîëü, òîêñè÷åñêèé ýôôåêò. 
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Biological Effect of Nanodiamonds and Soot on Structural and Functional Conditions of Chiken Em-

bryo Liver
Lavrinenko V. E. 
Abstract. In our research we used chicken embryos to test the biological effects of soot and nanodiamonds on 

liver of the embryo. 
We used chicken embryos (Tereschenko V. P. The method of biological impacts evaluation of substances and 

materials. – Ukrainian patent for useful model ¹ 49464) on account of advantages of these objects: a) minimization 
of the influence of exogenous factors on the course of the experiment (chicken embryo is developing in the envi-
ronment which is almost completely isolated from the external influences); b) the possibility to observe the physi-
ological and pathological processes in dynamics; c) the study of different tissues; d) organizational and economic 
benefits. 

We divided embryos in three groups – one intact and two experimental groups with soot and nanodiamonds. 
The eggs from all three groups were incubated in absolutely identical conditions (temperature, humidity etc.). The 
researched materials were introduced to the yolk sac of the embryo on the third day of incubation. This date was 
chosen because of the terms of embryo’s circulatory system formation. The material was injected in the yolk sac 
because this provisional organ is a nutrient source of the embryo and this helps to avoid damage to the tissues of 
the organism while getting guarantee of penetration of the material into it. 

The suspension was prepared on basis of biocompatible dextran (Rheopolyglucinum). 
We injected 0, 2 ml of suspension pro one yolk. 
The liver of the embryos was taken on the fourteenth and twentieth day. The organs were fixed in formaline, the 

slices obtained by microtome were stained with eosin and haematoxyilin. 
Microscopic methods were used to analyse biological effects of soot and nanodiamonds, the role of embryo’s 

liver in their detoxication. 
According to the microscopic research both soot and nanodiamonds were shown to have alteration effect on 

embryo’s liver. They cause edema, dystrophy, biliary engorgement. 
The teratogenic effect of nanodiamonds in liver was distinctive – the particles caused accumulation of bile in the 

tracts and imbibitions of tissues around it with bile. We suppose that nanodiamonds might be transported with bile. 
Speaking about characteristic features of the soot biological effects we should mention that it causes dystrophy 

in liver and pathology in vessels. We observed aggregation of erythrocytes and their lysis. This data allows us to 
speak about harmful effects of soot on blood. 

Both soot and nanodiamonds proved to have negative effects on liver of the embryo and be cytotoxic. 
Keywords: nanodiamonds, soot, toxicity. 

Ðåöåíçåíò – ïðîô. Êî÷èíà Ì. Ë. 

Ñòàòòÿ íàä³éøëà 27. 01. 2015 ð. 


