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Âñòóï. Ãåíåòè÷íî ìîäèô³êîâàíà (ÃÌ) ñîÿ º âèñî-
êîá³ëêîâîþ êóëüòóðîþ, àëå âèêîðèñòàííÿ ¿¿ â ïðîäóê-
òàõ õàð÷óâàííÿ äëÿ ä³òåé, ï³äë³òê³â ³ ìîëîäèõ ëþäåé 
äèñêóòóºòüñÿ â áàãàòüîõ êðà¿íàõ ñâ³òó. Àëå îñü íåâåëè-
êèé ñïèñîê òèõ ïðîäóêò³â ó ÿêèõ ïðèñóòí³ ÃÌÎ: «7-Up», 
«Ô³ºñòà», «Ìàóíò³í Äüþ», «Ñïðàéò», «Ôàíòà», òîí³ê 
«Ê³íë³», «Ôðóêòàéì», Abbot Labs Similac (äèòÿ÷å õàð-
÷óâàííÿ), Cadbury (Êåäáåð³) øîêîëàä, êàêàî, Ferrero 
(øîêîëàäí³ öóêåðêè), «Raffaello», «Kinder», «Nutella», 
«Tic Tac», Hipp (äèòÿ÷å õàð÷óâàííÿ), Mars M&M (øî-
êîëàä), McDonald’s (Ìàêäîíàëüäñ) ìåðåæà «ðåñòî-
ðàí³â» øâèäêîãî õàð÷óâàííÿ, Milky Way (øîêîëàä), 
Nestle øîêîëàä «Íåñòëå», «Ðîñ³ÿ», Pepci-Ñî Pepsi, 
Snickers (øîêîëàä), Twix (øîêîëàä), áåçàëêîãîëüíèé 
íàï³é Ñîñà-Ñîla: «Êîêà-Êîëà», «Ñîñà-Ñîla», äèòÿ÷å 
õàð÷óâàííÿ Nestle, «Äåëìè» Unilever (Þí³ëåâåð), éî-
ãóðòè, êåô³ð, ñèð, äèòÿ÷å õàð÷óâàííÿ Denon, êåò÷óïè, 
ñîóñè. Heinz Foods (Õàéåíö Ôóäñ), ïå÷èâî Parmalat, 
ïðèïðàâè, ìàéîíåçè, ñîóñè Heinz, Hellman’s, Knorr, 
ðèñ Uncle Bens Mars, ñóïè Campbell, ÷àé Lipton, øî-
êîëàä, ÷³ïñè, êàâà, äèòÿ÷å õàð÷óâàííÿ Kraft (Êðàôò), 
øîêîëàäí³ âèðîáè Hershey’s Cadbury Fruit&Nut, øî-
êîëàäíèé íàï³é Nestle Nesquik, ïîïêîðí. Ó ñó÷àñíèõ 
ñóïåðìàðêåòàõ ïðîäàþòüñÿ á³ëüø 40 % ïðîäóêò³â ³ç 
ÃÌÎ. Íàéá³ëüøå ÃÌÎ ì³ñòèòüñÿ â êîâáàñíèõ âèðî-
áàõ, ó ð³çíèõ íàï³âôàáðèêàòàõ: ïåëüìåíÿõ, ÷åáóðå-
êàõ, õ³íêàëÿõ ³ ìëèíöÿõ, äèòÿ÷îìó õàð÷óâàíí³ (çã³äíî ç 
ëàáîðàòîðíèìè äîñë³äæåííÿìè, 70 % äèòÿ÷èõ ïþðå 
³ ñóì³øåé ì³ñòÿòü ãåííîìîäèô³êîâàí³ ³íãðåä³ºíòè, â 
êîíäèòåðñüêèõ ³ õë³áîáóëî÷íèõ ïðîäóêòàõ. ÃÌ-ñîþ 
äîäàþòü ó ïå÷èâî ³ øîêîëàä [8]. ² ö³ äèñêóñ³¿ ïðîäî-
âæóþòüñÿ, íåçâàæàþ÷è íà òå, ùî â äîñë³äàõ íà ëàáî-
ðàòîðíèõ òâàðèíàõ (ìèø³, ùóð³ òà õîì’ÿêè) ïðè çãîäî-
âóâàíí³ ¿ì ð³çíèõ ãåíåòè÷íî ìîäèô³êîâàíèõ êóëüòóð ÿê 
êîðì³â ó ñêëàä³ ðàö³îíó âñòàíîâëåí³ ïàòîëîã³÷í³ çì³íè 
â ïå÷³íö³, ï³äøëóíêîâ³é ³ ùèòîâèäí³é çàëîçàõ, ñåëå-
ç³íö³ òà ñ³ì’ÿíèêàõ [17,18,20,22]. Ïîðÿä ³ç öèì óñòà-
íîâëåíî ïîðóøåííÿ ðåïðîäóêòèâíèõ ôóíêö³é ó ùóð³â, 
çì³íè ãîðìîíàëüíîãî áàëàíñó ³ áåçïë³ääÿ â íàñòóïíèõ 
ïîêîë³ííÿõ [4,5,6,14,15]. Ãåíåòè÷íî ìîäèô³êîâàíèé 
ãîðîõ ïðèçâîäèòü äî çì³í â ³ìóíí³é ñèñòåì³, à òàêîæ 
çàïàëåííþ ëåãåíü ó ìèøåé [19]. Ïðèõèëüíèêè ÃÌÎ 
ñòâåðäæóþòü, ùî ÷óæîð³äí³ ãåíåòè÷í³ âñòàâêè êîí-
êðåòíî â ÃÌ ñî¿ ï³ääàþòüñÿ ôåðìåíòàòèâíîìó ðîç-

ùåïëåííþ â òðàâíîìó òðàêò³ òâàðèí ³ ëþäåé, à òîìó ¿¿ 
ìîæíà âèêîðèñòîâóâàòè ÿê ïðîäóêò õàð÷óâàííÿ.

Òàê, äîñë³äæåííÿìè Ò. Ð. Ëåâèöüêîãî (2014) ïðè 
îö³íö³ áåçïå÷íîñò³ çàñòîñóâàííÿ ñîºâîãî øðîòó, 
îòðèìàíîãî ³ç ãåíåòè÷íî ìîäèô³êîâàíî¿ ñî¿, íà êóð-
÷àòàõ-áðîéëåðàõ íå âèÿâëåíî íàÿâíîñò³ òðàíñãåííèõ 
ÄÍÊ ó êðîâ³, ãðóäíîìó ì’ÿç³, ïå÷³íö³, íèðêàõ. ñåëå-
ç³íö³. Çà âèñíîâêîì àâòîðà â øëóíêîâî-êèøêîâîìó 
òðàêò³ ÄÍÊ ñî¿ Roundup Ready åôåêòèâíî äåíàòóðó-
þòüñÿ. Çãîäîâóâàííÿ ãåíåòè÷íî ìîäèô³êîâàíî¿ ñî¿ íå 
âèêëèêàº êîíòàì³íàö³¿ òðàíñãåíàìè òêàíèí òà îðãàí³â 
êóð÷àò-áðîéëåð³â òà íàâêîëèøíüîãî ïðèðîäíîãî ñå-
ðåäîâèùà [13].

Ó ïðîâåäåíèõ íàìè äîñë³äàõ íà ñâèíÿõ ïî òèïó 
ïðîöåñ³â òðàâëåííÿ áëèçüêèõ äî ëþäåé áóëî âñòàíîâ-
ëåíî, ùî äîâãîòðèâàëå çãîäîâóâàííÿ ïîðîñÿòàì ³ç 
ðàííüîãî â³êó òðàíñãåííî¿ ñî¿ íåãàòèâíî âïëèíóëî íà 
ðåïðîäóêòèâíó çäàòí³ñòü ³ ïðîÿâèëî òîêñè÷íó ä³þ íà 
ïå÷³íêó òà íèðêè ùå íå³äåíòèô³êîâàíèõ ñïîëóê ÃÌ ñî¿ 
³ çàëèøêó ãë³ôîñàòó â í³é [11].

Ïî çàêëþ÷åííþ Sèralini òà ³í. [21] çàãàëüíèé õ³ì³÷-
íèé ñêëàä çåðíà ÃÌ êóêóðóäçè íå ìîæå áóòè âèçíà-
÷åíèé ó äåòàëÿõ, òàê ÿê âèêîðèñòàííÿ ñóòòºâî¿ åêâ³-
âàëåíòíîñò³ íåäîñòàòíüî, ùîá âèä³ëèòè ïîòåíö³éí³ 
íåâ³äîì³ òîêñèíè. Òàê, ó êðîâ³ ëþäåé âèÿâëåíî íàÿâ-
í³ñòü òîêñèíó ãåíåòè÷íî ìîäèô³êîâàíèõ áàêëàæàí³â, 
ïðîäàæ ÿêèõ çàáîðîíåíî. Áàêëàæàíè ì³ñòèëè òîêñèí, 
îäåðæàíèé ³ç ´ðóíòîâî¿ áàêòåð³¿ Bacillus thugiensis 
(Bt). Äîñë³äæåííÿ ïðîâåäåí³ â óí³âåðñèòåò³ Øåðáðóêà 
Êàíàäè [11].

Ãåíåòè÷íî ìîäèô³êîâàíà ñîÿ ì³ñòèòü ãåíåòè÷íó 
ñòðóêòóðó Agrobacterium tumefaciens Ò³-ïëàçì³äó, ÿêà 
º ê³ëüöåâîþ äâîëàíöþãîâîþ ìîëåêóëîþ ÄÍÊ ðîçì³-
ðîì 214233 ïàð îñíîâ ³ ì³ñòèòü 199 ãåí³â, ç ÿêèõ 197 
êîäóþòü á³ëêè. Öÿ ïëàçì³äà ì³ñòèòü ãåíè, ùî êîíòð-
îëþþòü á³îñèíòåç ³ êàòàáîë³çì ñïåöèô³÷íèõ àì³íî-
êèñëîò — îï³í³â, ãåíè â³ðóëåíòíîñò³, ãåíè ñèíòåçó 
ô³òîãîðìîí³â — öèòîê³í³â ³ àóêñèí³â. Ö³ ãîðìîíè âè-
êëèêàþòü óòâîðåííÿ ïóõëèí ³ äåäèôåðåíöþâàííÿ òêà-
íèí ðîñëèíè. Ò-ÄÍÊ âëàñíå ³ º ³íòåãðîâàíîþ ä³ëÿíêîþ 
Ò³-ïëàçì³äè, ùî ìàº ãåíè ñèíòåçó ô³òîãîðìîí³â ³ îï³-
îí³â. Öèòîê³í³íè çàáåçïå÷óþòü ³íäóêö³þ ä³ëåííÿ ðîñ-
ëèííèõ êë³òèí.

Ó Ïîñòàíîâ³ Ðàäè (ÅÑ) 834/2007 ùîäî çàáîðîíè 
âèêîðèñòàííÿ ãåíåòè÷íî ìîäèô³êîâàíèõ îðãàí³çì³â 
(ÃÌÎ) çàçíà÷åíî, ùî ÃÌÎ, ïîõ³äí³ ÃÌÎ ³ ïðîäóêòè, 
ÿê³ âèðîáëåí³ ç ÃÌÎ, íå ïîâèíí³ âèêîðèñòîâóâàòèñÿ 
ÿê õàð÷îâ³ ïðîäóêòè, êîðìè, òåõíîëîã³÷í³ äîáàâêè, 
ïðîäóêòè çàõèñòó ðîñëèí, äîáðèâà, ðå÷îâèíè äëÿ ïî-
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êðàùåííÿ ´ðóíòó, íàñ³ííÿ, âåãåòàòèâíèé ïîñàäêîâèé 
ìàòåð³àë, ì³êðîîðãàí³çìè ³ òâàðèíè â îðãàí³÷íîìó âè-
ðîáíèöòâ³.

Âîäíî÷àñ çà âèñíîâêîì Â. Â. Çàêðåâñüêîãî (2006), 
íàóêà ïîêè ùî íå â çìîç³ äàòè îñòàòî÷íó â³äïîâ³äü íà 
ïèòàííÿ — ÷è áåçïå÷í³ äëÿ çäîðîâ’ÿ ëþäèíè ÃÌ ïðî-
äóêòè? [9]. ² öå íå çàëåæèòü â³ä áàæàííÿ ÷è íåáàæàííÿ 
â÷åíèõ, à ïîÿñíþºòüñÿ íåäîñòàòí³ì ð³âíåì ðîçâèòêó 
íàóêè ³ äóæå êîðîòêèì ïåð³îäîì âèêîðèñòàííÿ òðàí-
ñãåííèõ ïðîäóêò³â õàð÷óâàííÿ. Òîìó ï³ä ÷àñ îö³íêè 
õàð÷îâî¿ ïðîäóêö³¿ ç ÃÌ îðãàí³çì³â ³ñíóº ïåâíà â³-
ðîã³äí³ñòü íåâèÿâëåííÿ áóäü-ÿêîãî òîêñèíó àáî á³î-
ëîã³÷íî àêòèâíèõ ñïîëóê, íàÿâíèõ ó íîâèõ ïðîäóêòàõ 
àáî êîìïîíåíòàõ ïðîäóêò³â õàð÷óâàííÿ, ÿê³ ìîæóòü 
áóòè íåáåçïå÷íèìè äëÿ çäîðîâ’ÿ ëþäåé. Ó òðàíñãåí-
íèõ ïðîäóêòàõ ìîæóòü âèÿâëÿòèñÿ áóäü-ÿê³ «ì³íîðí³ 
êîìïîíåíòè», ÿê³ ó çâè÷àéíèõ àíàëîã³÷íèõ ïðîäóêòàõ 
í³êîëè íå òðàïëÿþòüñÿ. ßê öå ïîçíà÷èòüñÿ íà çäîðîâ’¿ 
ëþäåé, í³õòî íå çíàº. Â. Â. Çàêðåâñüêèé (2006) ï³ä-
êðåñëþº, ùî ëàáîðàòîðí³ äîñë³äæåííÿ íå ìîæóòü 
äàòè âè÷åðïíó ³íôîðìàö³þ ïðî ÃÌ ïðîäóêö³þ. Ä³à-
ãíîñòèêà ÄÍÊ çäàòíà ò³ëüêè âñòàíîâèòè, º â ïðîäóêòàõ 
÷óæîð³äíèé ãåí ÷è íåìàº [9].

Âïðîäîâæ çàêëþ÷åííÿ Â. Â. Çàêðåâñüêîãî (2006) 
íåîáõ³äíî çàçíà÷èòè, ùî â ÃÌÎ ðàçîì ³ç ö³ëüîâèìè 
ãåíàìè ìîæóòü ³íòåãðóâàòèñÿ é ³íø³ ôðàãìåíòè ÄÍÊ, 
ÿê³ íåñóòü ãåíè ç íåáàæàíèìè îçíàêàìè, íàïðèêëàä, 
ãåíè, ÿê³ ïðîäóêóþòü òîêñèíè ÷è ñò³éê³ñòü äî àíòèá³-
îòèê³â [1,2]. Ïîðÿä ³ç öèì Agrobacterium tumefaciens, 
ôðàãìåíòè ÄÍÊ ÿêî¿ ïåðåíåñåí³ äî ÃÌ òðàíñãåííî¿ 
ðàóíäàïîñò³éêî¿ ñî¿, º áàêòåð³ºþ ïàðàçèòîì, òîìó ùî 
ìàº çäàòí³ñòü ïðîíèêàòè â êë³òèíè êîð³ííÿ ðîñëèí, 
òîáòî, ïåðåíîñèòè ãåíè ñèíòåçó ô³òîãîðìîí³â, ÿê³ âè-
êëèêàþòü óòâîðåííÿ ïóõëèí.

Îäíàê, á³ëüø³ñòü åêñïåðèìåíò³â ïî ãåíåòè÷í³é ³í-
æåíåð³¿ ïðîâîäèòüñÿ çà äîïîìîãîþ ïëàçì³ä áàêòåð³¿ 
Agrobacterium tumifaciens. Ïëàçì³äà — öå íåâåëèêà 
ìîëåêóëà ÄÍÊ áàêòåð³é ó ôîðì³ ê³ëüöÿ, ÿêà ìàº çäàò-
í³ñòü ïðîíèêàòè êð³çü êë³òèííó ìåìáðàíó ³ âáóäîâó-
âàòèñÿ â ÄÍÊ ðîñëèíè. Ó ö³é ïëàçì³ä³ º äâà ãåíè, ÿê³ 
âèêëèêàþòü ðàê ó ðîñëèí. Ó ïðèðîä³ öÿ áàêòåð³ÿ ÷åðåç 
ïîøêîäæåí³ ÷àñòèíè ðîñëèí ïðîíèêàº â êë³òèíè ³ âáó-
äîâóº â ¿õ õðîìîñîìè îíêîãåíè [16].

Íàøèìè äîñë³äæåííÿìè âñòàíîâëåíî, ùî âîäíà 
âèòÿæêà ÃÌ ðàóíäàïîñò³éêî¿ ñî¿ ð³çêî ïðèãí³÷óº â 1,9-
2,5 ðàçè ë³í³éíèé ð³ñò ïðîðîñòê³â çåðíà ïøåíèö³, òðè-
òèêàëå, ³ æèòà ïîð³âíÿíî ç òàêîþ æ ñàìîþ âèòÿæêîþ 
íå ÃÌ ñî¿ [10]. Ñàìå ïëàçì³äè öèõ áàêòåð³é ìàþòü 
çäàòí³ñòü ãåíåòè÷íî òðàíñôîðìóâàòèñÿ íå ò³ëüêè â 
ðîñëèíè, àëå, ÿê âèÿâèëîñÿ, ³ â êë³òèíè âèùèõ îðãà-
í³çì³â, çîêðåìà, ëþäèíè [7].

Ìåòà äîñë³äæåíü. Âèÿâëåííÿ ïðèñóòíîñò³ íå-
³äåíòèô³êîâàíîãî ôàêòîðó òðàíñãåííî¿ ðàóíäàïîñò³é-
êî¿ ñî¿ ìåòîäîì á³îëîã³÷íèõ òåñò³â.

Îá’ºêò ³ ìåòîäè äîñë³äæåíü. ²íôóçîð³¿  — òå-
òðàõ³ìåíà ï³ð³ôîðì³ñ, âîäíà âèòÿæêà ï³ñëÿ êèï’ÿò³ííÿ 
áîá³â ñî¿ ³ ö³ëèõ ðîñëèí ÃÌ ñî¿ ³ íå ÃÌ ñî¿, âîäíèé 
åêñòðàêò æîâòêà ³ á³ëêà ÿºöü êóðåé, ÿêèì çãîäîâóâà-
ëè ÃÌ ñîþ (äîñë³ä) ³ ñîíÿøíèêîâèé øðîò (êîíòðîëü), 
âîäíèé åêñòðàêò (áóëüîí) ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè 
ùóð³â, ÿêèì çãîäîâóâàëè ÃÌ ñîþ (äîñë³ä) ³ ñîíÿøíè-
êîâèé øðîò (êîíòðîëü).

Â³äîìèé ìåòîä âèçíà÷åííÿ òîêñè÷íîñò³ êîðì³â 
á³îïðîáîþ íà ³íôóçîð³ÿõ òåòðàõ³ìåíà ï³ð³ôîðì³ñ, íà 
ÿêèé ðîçðîáëåíî ÄÑÒÓ 3570-97 (ÃÎÑÒ 13496.7-97) 
[3]. Ìåòîä çàñíîâàíî íà åêñòðàêö³¿ àöåòîíîì ³ç äîñë³-
äæóâàíî¿ ïðîáè òîêñè÷íèõ ðå÷îâèí â îñíîâíîìó ì³êî-
ãåííîãî ïîõîäæåííÿ ³ ïîäàëüø³é ä³¿ âîäíèõ ðîç÷èí³â 
íà ³íôóçîð³¿ òåòðàõ³ìåíà ï³ð³ôîðì³ñ. ²íôóçîð³¿ — öå 
îäíîêë³òèííèé îðãàí³çì áëèçüêèé äî êë³òèí îðãàí³çìó 
òâàðèí ³ ëþäèíè. Æèâóòü ó ïð³ñíèõ âîäîéìàõ ³ æèâ-
ëÿòüñÿ áàêòåð³ÿìè, â ò. ÷. Agrobacterium tumefaciens.

Â îñíîâó á³îëîã³÷íîãî òåñòó âçÿòà îö³íêà ³ ïîð³â-
íÿííÿ ³íòåíñèâíîñò³ ðîçìíîæåííÿ ³ ðîñòó ³íôóçîð³é 
òåòðàõ³ìåíà ï³ð³ôîðì³ñ â óìîâàõ in vitro ó âîäíèõ âè-
òÿæêàõ áîá³â ÃÌ ³ íå ÃÌ ñî¿.

Ó ìåòîä³ âèçíà÷åííÿ á³îëîã³÷íîãî òåñòó º âïåðøå 
âèÿâëåííÿ òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿, ÿêå â³äáó-
âàºòüñÿ çà ðàõóíîê ôàêòîðó ñòèìóëþâàííÿ ïåðåâàæ-
íî áåçñòàòåâîãî ðîçìíîæåííÿ ³íôóçîð³é òåòðàõ³ìåíà 
ï³ð³ôîðì³ñ ó ñåðåäîâèù³ âîäíî¿ âèòÿæêè ãåíåòè÷íî 
ìîäèô³êîâàíî¿ ðàóíäàïîñò³éêî¿ ñî¿ ïîð³âíÿíî ç òàêèì 
æå ñåðåäîâèùåì íå ÃÌ ñî¿.

Äëÿ îäåðæàííÿ âîäíî¿ âèòÿæêè ÃÌ ³ íå ÃÌ ñî¿ â³ä-
âàæóâàëè ïî 50 ã áîá³â îáîõ âàð³àíò³â ³ çàñèïàëè â òåð-
ìîñò³éê³ ñêëÿí³ ñòàêàíè, à ïîò³ì äîäàâàëè ïî 300 ìë 
äèñòèëüîâàíî¿ âîäè, íàãð³âàëè äî êèï³ííÿ ³ êèï’ÿòèëè 
30 õâèëèí. Ó ïðîöåñ³ êèï’ÿò³ííÿ â³äáóâàëàñÿ ³íàêòè-
âàö³ÿ óðåàçè, àíòèòðèïñèíó ³ àíòèõ³ìîòðèïñèíó òà 
³íøèõ àíòèïîæèâíèõ á³îëîã³÷íî àêòèâíèõ ðå÷îâèí ³ç 
ïåðåõîäîì ó âîäíèé ðîç÷èí ôðàêö³¿ òåðìîñòàá³ëü-
íèõ âîäîðîç÷èííèõ á³ëê³â, íèçüêîìîëåêóëÿðíèõ ðå-
÷îâèí ³ç áîá³â ñî¿ íå ÃÌ òà ôðàãìåíò³â ïëàçì³ä ÄÍÊ 
òà ³íøèõ íèçüêîìîëåêóëÿðíèõ ñïîëóê Agrobacterium 
tumefaciens ³ç áîá³â ÃÌ ñî¿. Ï³ñëÿ êèï’ÿò³ííÿ â³äâàð 
ô³ëüòðóâàëè êð³çü íåéëîíîâó òêàíèíó ³ òàêèì ÷èíîì 
îäåðæóâàëè âîäíó âèòÿæêó ÃÌ ³ íå ÃÌ ñî¿.

Çáåð³ãàííÿ ìàòî÷íî¿ êóëüòóðè ³íôóçîð³¿ òåòðàõ³ìå-
íà ï³ð³ôîðì³ñ ó ïåïòîíîâîìó ñåðåäîâèù³ ïðîâîäèòü-
ñÿ â³äïîâ³äíî ÄÑÒÓ 3570-97 (ÃÎÑÒ 13496.7-97).

Âèïðîáóâàííÿ êîæíî¿ âîäíî¿ âèòÿæêè ñî¿ ÃÌ ³ íå 
ÃÌ ïðîâîäèëè â 3-õ ðàçîâèõ ïîâòîðåííÿõ. Ó òðè ôëà-
êîíè â³ä àíòèá³îòèê³â âíîñèëè ïî 1 ñì3 âîäíî¿ âèòÿæêè 
ðàóíäàïîñò³éêî¿ ñî¿ ÃÌ òà àíàëîã³÷íî â 3-è ôëàêîíè 
— íå ÃÌ ñî¿, à ïîò³ì äîäàâàëè â êîæíèé ôëàêîí ïî 0,1 
ñì3 3-õ äîáîâî¿ êóëüòóðè ³íôóçîð³¿ òåòðàõ³ìåíà ï³ð³-
ôîðì³ñ.

Ï³ñëÿ öüîãî êîíòðîëüí³ òà äîñë³äí³ ôëàêîíè çàëè-
øàëè çà óìîâ ê³ìíàòíî¿ ïëþñîâî¿ òåìïåðàòóðè íà 3-è 
äí³. Îö³íêó ðîñòó ³ ðîçìíîæåííÿ ³íôóçîð³é ïðîâîäèëè 
ó êðàïë³ âîäíîãî ñåðåäîâèùà âñ³õ ôëàêîí³â. Êðàïëþ 
áðàëè ïàñòåð³âñüêîþ ï³ïåòêîþ ³ íàíîñèëè íà ïðåä-
ìåòíå ñêëî ì³êðîñêîïó. Ïðîãëÿäàëè ï³ä ì³êðîñêîïîì 
(çá³ëüøåííÿ 7 õ 10) ì³ñòê³ñòü êðàïë³ òà âñ³õ ¿¿ øàð³â. Ó 
äîñë³äæóâàíèõ ïðîáàõ îá÷èñëþâàëè ê³ëüê³ñòü æèâèõ ³ 
çàãèáëèõ ³íôóçîð³é òà ¿õ ðîçì³ðè. Äîñë³äæåííÿ ïðîâî-
äèëè ïðîòÿãîì ïåðøîãî, äðóãîãî ³ òðåòüîãî äíÿ ïåðå-
áóâàííÿ ³íôóçîð³é ó ôëàêîíàõ.

Íàñòóïíèé á³îëîã³÷íèé òåñò áàçóºòüñÿ íà âèçíà-
÷åí³ íàÿâíîñò³ íå³äåíòèô³êîâàíîãî ôàêòîðó òðàí-
ñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿ â ÿéöÿõ êóðåé íà îñíîâ³ 
ñòèìóëþâàííÿ æèòòºçäàòíîñò³ ³íôóçîð³é Tetrahymena 
pyriformis â óìîâàõ in vitro ïðè âèêîðèñòàíí³ ïîæèâ-
íîãî ñåðåäîâèùà — âîäíîãî åêñòðàêòó æîâòêà ³ á³ëêà 
ÿºöü êóðåé, ÿêèì ó ñêëàä³ ðàö³îíó çãîäîâóâàëè òðàí-
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ñãåííó ðàóíäàïîñò³éêó ñîþ. Íàÿâí³ñòü íå³äåíòèô³-
êîâàíîãî ôàêòîðó òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿ â 
êóðÿ÷èõ ÿéöÿõ º çäàòí³ñòü ¿õ ñòèìóëþâàòè æèòòºçäàò-
í³ñòü ³íôóçîð³é Tetrahymena pyriformis ó ïîæèâíîìó 
ñåðåäîâèù³ âîäíîãî åêñòðàêòó ï³ñëÿ êèï’ÿò³ííÿ æîâò-
êà ³ á³ëêà ÿºöü êóðåé, ÿêèì ó ñêëàä³ ðàö³îíó óïðîäîâæ 
2-õ ì³ñÿö³â çãîäîâóâàëè òðàíñãåííó ðàóíäàïîñò³éêó 
ñîþ ïîð³âíÿíî ç âîäíèì åêñòðàêòîì æîâòêà ³ á³ëêà 
ÿºöü êóðåé, ÿêèì íå çãîäîâóâàëè ÃÌ ñîþ.

Äàíèé ìåòîä äàº ìîæëèâ³ñòü äîñèòü ïåðåêîíëèâî 
òà ç ì³í³ìàëüíèìè ìàòåð³àëüíî-òåõí³÷íèìè çàòðàòà-
ìè âèçíà÷àòè íàÿâí³ñòü íå³äåíòèô³êîâàíîãî ôàêòîðó 
òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿ â êóðÿ÷èõ ÿéöÿõ ³ ïî-
ïåðåäèòè ¿õ âèêîðèñòàííÿ â ïåðøó ÷åðãó â ïðîäóêòàõ 
äèòÿ÷îãî õàð÷óâàííÿ. Òàê, äâîì ãðóïàì êóð-íåñó÷îê 
ïî 10 ãîë³â ó êîæí³é çãîäîâóâàëè ñòàíäàðòíèé ðàö³-
îí. Äîñë³äíà ãðóïà îäåðæóâàëà êîðìè ñòàíäàðòíîãî 
ðàö³îíó ç äîì³øêîþ åêñòðóäîâàíî¿ òðàíñãåííî¿ ðà-
óíäàïîñò³éêî¿ ñî¿, à êîíòðîëüíà — ç äîäàâàííÿì ñî-
íÿøíèêîâîãî øðîòó. Äîñë³ä ïðîäîâæóâàâñÿ äâà ì³-
ñÿö³. Äëÿ îäåðæàííÿ âîäíîãî åêñòðàêòó æîâòêà ³ á³ëêà 
ÿºöü êóðåé äîñë³äíî¿ ³ êîíòðîëüíî¿ ãðóï ïðîâîäèëè 
3-è ðàçè â³äá³ð ÿºöü ïî òðîº ç ãðóïè. ßéöÿ ðîçáèâàëè ³ 
â³ää³ëÿëè æîâòîê ³ á³ëîê ³ç ïåðåíåñåííÿì â òåðìîñò³éê³ 
ñêëÿí³ ñòàêàíè, à ïîò³ì äîäàâàëè ïî 50 ìë äèñòèëüî-
âàíî¿ âîäè íà îäèí æîâòîê ³ á³ëîê, ï³ñëÿ ¿õ ðåòåëüíî 
ãîìîãåí³çóâàëè äî îäåðæàííÿ îäíîð³äíîãî âîäíîãî 
ðîç÷èíó ³ íàãð³âàëè äî êèï³ííÿ, êèï’ÿòèëè 30 õâèëèí. 
Ó ïðîöåñ³ êèï’ÿò³ííÿ â³äáóâàëàñÿ ³íàêòèâàö³ÿ á³îëîã³÷-
íî àêòèâíèõ ðå÷îâèí ³ç ïåðåõîäîì ó âîäíèé ðîç÷èí 
ôðàêö³¿ òåðìîñòàá³ëüíèõ âîäîðîç÷èííèõ á³ëê³â, ë³ïî-
ïðîòå¿ä³â, ôîñôîë³ï³ä³â, íèçüêîìîëåêóëÿðíèõ ðå÷î-
âèí òà ôðàãìåíò³â ê³ëüöåâèõ ñòðóêòóð ÄÍÊ ³ íå³äåíòè-
ô³êîâàíèõ ðå÷îâèí Agrobacterium tumefaciens ³ç ÿºöü 
êóðåé äîñë³äíî¿ ãðóïè. Ïî çàê³í÷åííþ êèï’ÿò³ííÿ â 
êîæíèé ñòàêàí äîäàâàëè ïî 2 ìë 9% îöòîâî¿ êèñëîòè ³ 
ïåðåì³øóâàëè çâàðåí³ á³ëîê ³ æîâòîê. Ï³ñëÿ ô³ëüòðàö³¿ 
ñïîñîáîì â³äæèìàííÿ êð³çü íåéëîíîâó òêàíèíó îäåð-
æóâàëè âîäíèé åêñòðàêò æîâòêà ³ á³ëêà, ÿêèé ïîâòîðíî 
ô³ëüòðóâàëè êð³çü ïàïåðîâèé ô³ëüòð. Â îäåðæàíîìó 
åêñòðàêò³ êðàïëÿìè äîâîäèëè âåëè÷èíó ðÍ äî 7,2-7,5 
0,1 n ðîç÷èíîì NaOH.

Âèïðîáóâàííÿ êîæíîãî âîäíîãî åêñòðàêòó æîâòêà 
³ á³ëêà ïðîâîäèëè, áåðó÷è ïî 3-è ÿéöÿ â³ä êîæíî¿ ãðóïè 
êóðåé. Ó òðè ôëàêîíè â³ä àíòèá³îòèê³â âíîñèëè ïî 1 
ñì3 âîäíîãî åêñòðàêòó æîâòêà ³ â 3-è ôëàêîíè á³ëêà 
ÿºöü êóðåé äîñë³äíî¿ òà àíàëîã³÷íî â 6 ôëàêîí³â — 
êîíòðîëüíî¿ ãðóïè, à ïîò³ì äîäàâàëè â êîæíèé ôëàêîí 
ïî 0,1 ñì3 3-õ äîáîâî¿ êóëüòóðè ³íôóçîð³¿ Tetrahymena 
pyriformis.

Ï³ñëÿ öüîãî êîíòðîëüí³ òà äîñë³äí³ ôëàêîíè çà-
ëèøàëè çà óìîâ ê³ìíàòíî¿ ïëþñîâî¿ òåìïåðàòóðè íà 
5 äí³â. Îö³íêó ðîñòó ³ ðîçìíîæåííÿ ³íôóçîð³é ïðî-
âîäèëè ó êðàïë³ âîäíîãî ñåðåäîâèùà âñ³õ ôëàêîí³â. 
Êðàïëþ áðàëè ïàñòåð³âñüêîþ ï³ïåòêîþ ³ íàíîñèëè íà 
ïðåäìåòíå ñêëî ì³êðîñêîïó. Ïðîãëÿäàëè ï³ä ì³êðî-
ñêîïîì (çá³ëüøåííÿ 7 õ 10) ì³ñòê³ñòü êðàïë³ òà âñ³õ ¿¿ 
øàð³â. Ó äîñë³äæóâàíèõ ïðîáàõ îá÷èñëþâàëè ê³ëüê³ñòü 
æèâèõ ³ çàãèáëèõ ³íôóçîð³é òà ¿õ ðîçì³ðè. Äîñë³äæåí-
íÿ ïðîâîäèëè ïðîòÿãîì ïåðøîãî-äðóãîãî, òðåòüî-
ãî-÷åòâåðòîãî ³ ï’ÿòîãî äíÿ ïåðåáóâàííÿ ³íôóçîð³é ó 
ôëàêîíàõ.

Âèçíà÷åííÿ íàÿâíîñò³ íå³äåíòèô³êîâàíîãî ôàêòî-
ðó òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿ â îðãàí³çì³ ëàáî-
ðàòîðíèõ òâàðèí ïðîâîäèëè íà îñíîâ³ ñòèìóëþâàííÿ 
æèòòºçäàòíîñò³ ³íôóçîð³é Tetrahymena pyriformis â 
óìîâàõ in vitro ïðè âèêîðèñòàíí³ ïîæèâíîãî ñåðåä-
îâèùà — âîäíîãî åêñòðàêòó ï³ñëÿ êèï’ÿò³ííÿ ì’ÿçîâî¿ 
³ ê³ñòêîâî¿ òêàíèíè ëàáîðàòîðíèõ òâàðèí.

Äâîì ãðóïàì á³ëèõ ùóð³â ïî 10 ãîë³â ó êîæí³é çãî-
äîâóâàëè ñòàíäàðòíèé ðàö³îí â³âàð³þ. Äîñë³äíà ãðóïà 
îäåðæóâàëà ïåðëîâó êàøó ç äîì³øêîþ ïðîæàðåíî¿ 
òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿, à êîíòðîëüíà ç äî-
äàâàííÿì ñîíÿøíèêîâî¿ ìàêóõè. Äîñë³ä ïðîäîâæó-
âàâñÿ äâà ì³ñÿö³. Äëÿ îäåðæàííÿ âîäíîãî åêñòðàêòó 
ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè äîñë³äíèõ ³ êîíòðîëüíèõ 
ùóð³â ïðîâîäèëè ¿õ çàá³é ïî 3 ãîëîâè ç êîæíî¿ ãðóïè 
³ òóøêè, òîáòî, ì’ÿçîâó ³ ê³ñòêîâó òêàíèíó ì³ëêî ïî-
äð³áíþâàëè ³ ïîì³ùàëè â òåðìîñò³éê³ ñêëÿí³ ñòàêàíè, 
à ïîò³ì äîäàâàëè ïî 200 ìë äèñòèëüîâàíî¿ âîäè, íà-
ãð³âàëè äî êèï³ííÿ ³ êèï’ÿòèëè 30 õâèëèí. Ó ïðîöåñ³ 
êèï’ÿò³ííÿ â³äáóâàëàñÿ ³íàêòèâàö³ÿ á³îëîã³÷íî àêòèâ-
íèõ ðå÷îâèí ³ç ïåðåõîäîì ó âîäíèé ðîç÷èí ôðàêö³¿ 
òåðìîñòàá³ëüíèõ âîäîðîç÷èííèõ á³ëê³â, íèçüêîìî-
ëåêóëÿðíèõ ðå÷îâèí ³ç ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè 
ùóð³â êîíòðîëüíî¿ ãðóïè ³ ìîæëèâî ôðàãìåíò³â ïëàç-
ì³ä ÄÍÊ òà íå³äåíòèô³êîâàíèõ ñïîëóê Agrobacterium 
tumefaciens ³ç òêàíèíè òâàðèí äîñë³äíî¿ ãðóïè. Ï³ñëÿ 
êèï’ÿò³ííÿ â³äâàð ô³ëüòðóâàëè êð³çü íåéëîíîâó òêà-
íèíó ³ òàêèì ÷èíîì îäåðæóâàëè âîäíèé åêñòðàêò 
ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ùóð³â äîñë³äíî¿ ³ êîíòð-
îëüíî¿ ãðóïè.

Âèïðîáóâàííÿ êîæíîãî âîäíîãî åêñòðàêòó 
ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ïðîâîäèëè â³ä 3-õ ùóð³â. 
Ó òðè ôëàêîíè â³ä àíòèá³îòèê³â âíîñèëè ïî 1 ñì3 âîä-
íîãî åêñòðàêòó ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ùóð³â äî-
ñë³äíî¿ òà àíàëîã³÷íî â 3-è ôëàêîíè — êîíòðîëüíî¿ 
ãðóïè, à ïîò³ì äîäàâàëè â êîæíèé ôëàêîí ïî 0,1 ñì3 
3-õ äîáîâî¿ êóëüòóðè ³íôóçîð³¿ Tetrahymena pyriformis.

Ï³ñëÿ öüîãî êîíòðîëüí³ òà äîñë³äí³ ôëàêîíè çàëè-
øàëè çà óìîâ ê³ìíàòíî¿ ïëþñîâî¿ òåìïåðàòóðè íà 3-è 
äí³. Îö³íêó ðîñòó ³ ðîçìíîæåííÿ ³íôóçîð³é ïðîâîäèëè 
ó êðàïë³ âîäíîãî ñåðåäîâèùà âñ³õ ôëàêîí³â. Êðàïëþ 
áðàëè ïàñòåð³âñüêîþ ï³ïåòêîþ ³ íàíîñèëè íà ïðåä-
ìåòíå ñêëî ì³êðîñêîïó. Ïðîãëÿäàëè ï³ä ì³êðîñêîïîì 
(çá³ëüøåííÿ 7 õ 10) ì³ñòê³ñòü êðàïë³ òà âñ³õ ¿¿ øàð³â. Ó 
äîñë³äæóâàíèõ ïðîáàõ îá÷èñëþâàëè ê³ëüê³ñòü æèâèõ ³ 
çàãèáëèõ ³íôóçîð³é òà ¿õ ðîçì³ðè. Äîñë³äæåííÿ ïðîâî-
äèëè ïðîòÿãîì ïåðøîãî, äðóãîãî ³ òðåòüîãî äíÿ ïåðå-
áóâàííÿ ³íôóçîð³é ó ôëàêîíàõ.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó 
ïåðøèé äåíü ó ïðîáàõ âîäíî¿ âèòÿæêè ñî¿ íå ÃÌ çà-
ãàëüíèé ñòàí ³íôóçîð³é áóâ ñòàá³ëüíèé ³ ñïîñòåð³ãà-
ëîñü ¿õ ðîçìíîæåííÿ. Ó ïðîáàõ âîäíî¿ âèòÿæêè ÃÌ 
ñî¿ áóëà àêòèâíà ôàçà ðîçìíîæåííÿ, ÿêà íà 50-60 % 
áóëà àêòèâí³øà çà ê³ëüê³ñòþ ³íôóçîð³é â³äíîñíî íå ÃÌ 
ñî¿. Íà äðóãèé äåíü ó êîíòðîëüíèõ ïðîáàõ (âîäíà âè-
òÿæêà ñî¿ íå ÃÌ) ðîçìíîæåííÿ íå â³äáóâàëîñü, ñïî-
ñòåð³ãàëèñÿ ïîâ³ëüí³ ðóõè ³íôóçîð³é, çàãèáëèõ áóëî â 
ìåæàõ 40 %, à â äîñë³äíèõ ïðîáàõ (âîäíà âèòÿæêà ñî¿ 
ÃÌ) ïðîäîâæóâàëîñÿ ¿õ ðîçìíîæåííÿ, àëå íå â òàê³é 
àêòèâí³é ôîðì³. Çàãèáëèõ ³íôóçîð³é áóëî äî 20 %. Íà 
òðåò³é äåíü ó êîíòðîëüíèõ ïðîáàõ áóëî 70 % çàãèáëèõ 
³íôóçîð³é, à â äîñë³äíèõ äî 30 %. Ïàðàëåëüíî ïðîâî-
äèëè âèçíà÷åííÿ ðîçì³ð³â ³íôóçîð³é ïðè ¿õ ðîçìíî-
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æåíí³ â îáîõ âàð³àíòàõ âèòÿæîê. Âñòàíîâëåíî, 
ùî ³íôóçîð³¿ ó âîäí³é âèòÿæö³ íå ÃÌ ñî¿ ìàëè 
ðîçì³ðè äî 0,3 ìì, à ó âèòÿæö³ ÃÌ ðàóíäàïîñ-
ò³éêî¿ ñî¿ áóëè çíà÷íî ìåíøèìè çà ðîçì³ðà-
ìè. Àíàëîã³÷í³ äîñë³äæåííÿ ïðîâîäèëè ç â³ä-
æàòèì ñîêîì ö³ëèõ ðîñëèí ñî¿ ÃÌ ³ íå ÃÌ.

Â³äîìî, ùî ³íôóçîð³¿ ðîçìíîæóþòüñÿ áåç-
ñòàòåâèì øëÿõîì — ïîïåðå÷íèì ïîä³ëîì êë³-
òèíè àáî ïóïêóâàííÿì ³ ïåð³îäè÷íî â ¿õ æèò-
òºâîìó öèêë³ â³äáóâàºòüñÿ ñòàòåâèé ïðîöåñ 
— êîí’þãàö³ÿ, à òàêîæ àâòîãàì³ÿ. Íà îñíîâ³ 
³íòåíñèâíîñò³ ðîçìíîæåííÿ ³íôóçîð³é ó ñå-
ðåäîâèù³ âîäíî¿ âèòÿæêè ÃÌ ðàóíäàïîñò³éêî¿ 
ñî¿ òà ¿õ ìåíøîãî ðîçì³ðó ïîð³âíÿíî ³ç âîäíîþ 
âèòÿæêîþ íå ÃÌ ñî¿ ìîæíà çðîáèòè âèñíîâîê 
ïðî íàÿâí³ñòü áåçñòàòåâîãî öèêëó ðîçìíî-
æåííÿ ³íôóçîð³é ó ñåðåäîâèù³ âîäíî¿ âèòÿæêè 
ÃÌ ðàóíäàïîñò³éêî¿ ñî¿. Ïðîòå íåîáõ³äíî çà-
çíà÷èòè, ùî ³íôóçîð³¿ ïðè áåçñòàòåâîìó ðîç-
ìíîæåíí³ âòðà÷àþòü çäàòí³ñòü äî ñòàòåâîãî 
ðîçìíîæåííÿ.

Âðàõîâóþ÷è òå, ùî ó âîäíèõ âèòÿæêàõ áîá³â ñî¿ 
îáîõ âàð³àíò³â áóëè ïðèñóòí³ ò³ëüêè òåðìîñòàá³ëü-
í³ âîäîðîç÷èíí³ á³ëêè ³ íèçüêîìîëåêóëÿðí³ ñïîëóêè 
çà âèêëþ÷åííÿì ó âèòÿæö³ ÃÌ ðàóíäàïîñò³éêî¿ ñî¿ ³ 
íèçüêîìîëåêóëÿðí³ ôðàãìåíòè ïëàçì³äè ÄÍÊ òà íå-
³äåíòèô³êîâàí³ ðå÷îâèíè ´ðóíòîâî¿ áàêòåð³¿ º ï³äñòà-
âà çðîáèòè çàêëþ÷åííÿ ïðî àêòèâíèé âïëèâ íà ïðî-
öåñ ðîçìíîæåííÿ ³íôóçîð³é òåòðàõ³ìåíà ï³ð³ôîðì³ñ 
ôðàãìåíò³â ïëàçì³ä³â ÄÍÊ ³ íå³äåíòèô³êîâàíèõ ðå-
÷îâèí Agrobacterium tumefaciens. Âèõîäèòü, ùî ö³ 
ñïîëóêè âèòðèìóþòü äîâãîòðèâàëå êèï’ÿò³ííÿ ³ ïåðå-
õîäÿòü ó âîäíèé ðîç÷èí, òîìó âîíè ìîæóòü âñìîêòó-
âàòèñÿ â øëóíêîâî-êèøêîâîìó òðàêò³ òâàðèí ³ ëþäåé 
³ ñòèìóëþâàòè ïåâí³ êë³òèíè â îðãàí³çì³ ïî òèïó íå-
êîíòðîëüîâàíîãî ðîçìíîæåííÿ.

Ç îãëÿäó íàÿâíîñò³ íå³äåíòèô³êîâàíîãî ôàêòîðó â 
áîáàõ ðàóíäàïîñò³éêî¿ ÃÌ ñî¿ âèíèêàº ïèòàííÿ ùîäî 
âèÿâëåííÿ öüîãî ôàêòîðó â ö³ëèõ ðîñëèíàõ. Ç ö³ºþ 
ìåòîþ áóëî âçÿòî ö³ëó ðîñëèíó ðàóíäàïîñò³éêî¿ ³ íå 
ÃÌ ñî¿ ó ôàçó áóòîí³çàö³¿, ïîäð³áíåíî ³ ïðîïóùåíî 
êð³çü ì’ÿñîðóáêó äëÿ îäåðæàííÿ ãîìîãåííî¿ ìàñè, ç 
ÿêî¿ îäåðæóâàëè ñ³ê ïðè â³äæèìàíí³ êð³çü íåéëîíîâó 
òêàíèíó. Ï³ñëÿ öüîãî ñ³ê ï³ä³ãð³ëè ³ êèï’ÿòèëè âïðî-
äîâæ äåê³ëüêîõ õâèëèí. Îäåðæàí³ ïðîáè òðàâ’ÿíîãî 
ñîêó ðàóíäàïîñò³éêî¿ ³ íå ÃÌ ñî¿ âèêîðèñòîâóâàëè ÿê 
ïîæèâíå ñåðåäîâèùå äëÿ ³íôóçîð³é òåòðàõ³ìåíà ï³-
ð³ôîðì³ñ ³ç ìåòîþ îö³íêè ¿õ æèòòºçäàòíîñò³ çà ìåòî-
äèêîþ ÿêà âèêîðèñòîâóâàëàñÿ ç âîäíèìè âèòÿæêàìè 
ñî¿. Ðåçóëüòàòè äîñë³äæåíü íàâåäåí³ â òàáëèö³ 1.

Ïðîäîâæåíèé ñòðîê ðîçìíîæåííÿ ³íôóçîð³é 
Tetrahymena pyriformis ó òðàâ’ÿíîìó ñîêó òðàíñãåííî¿ 
ðàóíäàïîñò³éêî¿ ñî¿ ïîð³âíÿíî ç íå ÃÌ ñîºþ º ï³äòâåð-
äæåííÿì íàÿâíîñò³ ôàêòîðó áàêòåð³¿ Agrobacterium 
tumefaciens ÿê â áîáàõ ÃÌ ñî¿, òàê ³ â ñòåáë³ ç ëèñòÿì, 
òîáòî, â³í ìàº ãåíåòè÷íó îñíîâó.

Ó ïåðøèé-äðóãèé äåíü ó ïðîáàõ âîäíîãî åêñòðàêòó 
æîâòêà 3-õ ÿºöü êóðåé äîñë³äíî¿ ãðóïè ñïîñòåð³ãàâñÿ 
àêòèâíèé ðóõ ³íôóçîð³é ³ äóæå àêòèâíå ¿õ ðîçìíîæåí-
íÿ, à â åêñòðàêòàõ æîâòêà 3-õ ÿºöü êîíòðîëüíî¿ ãðóïè 
áóâ ïðèãí³÷åíèé ðóõ ³íôóçîð³é ³ ðîçìíîæåííÿ íå ñïî-
ñòåð³ãàëîñÿ. Íà 3-4-é äåíü â åêñòðàêòàõ æîâòêà 3-õ 
ÿºöü êóðåé äîñë³äíî¿ ³ êîíòðîëüíî¿ ãðóï ñïîñòåð³ãàâñÿ 

àêòèâíèé ðóõ ³íôóçîð³é ³ àêòèâíå ¿õ ðîçìíîæåííÿ. Íà 
4-5-é äåíü ó äîñë³äí³é ãðóï³ ñïîñòåð³ãàâñÿ àêòèâíèé 
ðóõ ³íôóçîð³é ³ àêòèâíå ðîçìíîæåííÿ, à â êîíòðîëüí³é 
ãðóï³ ðîçìíîæåííÿ áóëî ïðèïèíåíå, ðóõ ³íôóçîð³é 
ïîâ³ëüíèé, îäíîìàí³òíèé ³ áóëî 10 % çàãèáëèõ ³íôó-
çîð³é (òàáë. 2). Ïðîâåäåí³ àíàëîã³÷í³ äîñë³äæåííÿ ç 
åêñòðàêòîì á³ëêà ÿºöü îáîõ ãðóï êóðåé, ÿê³ ïîêàçà-
ëè ð³çíèöþ â ðîçìíîæåíí³ ³íôóçîð³é ò³ëüêè íà 4-5-é 
äåíü ¿õ æèòòºçäàòíîñò³. Òàê, íà 4-5-é äåíü ³íôóçîð³¿ â 
æèâèëüíîìó ñåðåäîâèù³ åêñòðàêòó á³ëêà ÿºöü êóðåé 
äîñë³äíî¿ ãðóïè ìàëè àêòèâíèé ðóõ ³ ïîâ³ëüíå ðîçìíî-
æåííÿ, òîä³ ÿê íà öüîìó åêñòðàêò³ â êîíòðîëüíî¿ ãðóïè 
òàêîæ ñïîñòåð³ãàâñÿ àêòèâíèé ðóõ, àëå ðîçìíîæåííÿ 
áóëî â³äñóòíº (òàáë. 2).

Âèõîäèòü, ùî ó âîäíîìó åêñòðàêò³ æîâòêà ³ á³ëêà 
ÿºöü êóðåé êîíòðîëüíî¿ ãðóïè áóëè ïðèñóòí³ ò³ëüêè 
òåðìîñòàá³ëüí³ âîäîðîç÷èíí³ á³ëêè, ë³ïîïðîòå¿äè, 
ôîñôîë³ï³äè, ì³íåðàëüí³ ðå÷îâèíè ³ äåÿê³ íèçüêîìî-
ëåêóëÿðí³ ñïîëóêè, òîä³ ÿê â åêñòðàêò³ æîâòêà ³ á³ëêà 
ÿºöü êóðåé äîñë³äíî¿ ãðóïè áóëè ³ íèçüêîìîëåêóëÿð-
í³ ôðàãìåíòè ê³ëüöåâèõ ïëàçì³ä ÄÍÊ òà íå³äåíòèô³-
êîâàíèõ ðå÷îâèí ´ðóíòîâî¿ áàêòåð³¿ Agrobacterium 
tumefaciens. Íà îñíîâ³ öüîãî º ï³äñòàâà çðîáèòè çà-
êëþ÷åííÿ ïðî àêòèâíèé âïëèâ íà ï³äâèùåíó æèòòºç-
äàòí³ñòü ³íôóçîð³é Tetrahymena pyriformis ôðàãìåíò³â 
ê³ëüöåâèõ ïëàçì³ä ÄÍÊ ³ íå³äåíòèô³êîâàíèõ ðå÷îâèí 
Agrobacterium tumefaciens, ÿê³ áóëè ïðèñóòí³ â æîâòêó 
ÿºöü êóðåé äîñë³äíî¿ ãðóïè. Çàçíà÷åí³ ñïîëóêè âèòðè-
ìóþòü äîâãîòðèâàëå êèï’ÿò³ííÿ ³ ïåðåõîäÿòü ó âîäíèé 
åêñòðàêò ïðè êèï’ÿò³íí³, òîìó âîíè âñìîêòóþòüñÿ â 
øëóíêîâî-êèøêîâîìó òðàêò³ êóðåé ³ òðàíñôîðìóþòü-
ñÿ ó ôîë³êóëè, ÿê³ ïðîäóêóþòü æîâòêîâó ìàñó. Ç âîðîí-
êè ÿéöåâîäó æîâòîê íàäõîäèòü ó íàéäîâøèé á³ëêîâèé 
â³ää³ë, â ÿêîìó ñò³íêàìè ÿéöåâîäó ñåêðåòóþòüñÿ àëü-
áóì³íè, ç ÿêèõ ôîðìóºòüñÿ á³ëîê ÿéöÿ.

Ó ïåðøèé äåíü ó ïðîáàõ âîäíîãî åêñòðàêòó 
ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ùóð³â êîíòðîëüíî¿ ãðóïè 
ñòàí ³íôóçîð³é áóâ ñòàá³ëüíèé ³ ñïîñòåð³ãàëîñü ¿õ àê-
òèâíå ðîçìíîæåííÿ ³ àêòèâíèé ðóõ. Ó ïðîáàõ âîäíîãî 
åêñòðàêòó ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ùóð³â äîñë³äíî¿ 
ãðóïè òàêîæ áóëî àêòèâíå ðîçìíîæåííÿ ³ àêòèâíèé 
ðóõ. Íà äðóãèé äåíü ó êîíòðîëüíèõ ïðîáàõ ñïîñòåð³-
ãàëîñü ïîâ³ëüíå ðîçìíîæåííÿ ³ ïîâ³ëüíà ðóõëèâ³ñòü 

Òàáëèöÿ 1.

Ïîð³âíÿëüíà îö³íêà æèòòºçäàòíîñò³ ³íôóçîð³é 
òåòðàõ³ìåíà ï³ð³ôîðì³ñ ó òðàâ’ÿíîìó  

ñîêó ñî¿ íå ÃÌ (êîíòðîëü) ³ òðàíñãåííî¿ 
ðàóíäàïîñò³éêî¿ (äîñë³ä)

Äí³ ñïî-
ñòåðå-
æåíü

Êîíòðîëü Äîñë³ä

1-é

Ñïîñòåð³ãàºòüñÿ ðóõ. 
Çíàõîäÿòüñÿ íà ñòàä³¿ 
ðîçìíîæåííÿ. Çàãè-

áëèõ íåìàº.

Ñïîñòåð³ãàºòüñÿ êîëîâèé 
ïîâ³ëüíèé ðóõ. Ñòàä³ÿ ðîç-

ìíîæåííÿ. Çàãèáëèõ íåìàº.

2-é
²íôóçîð³³ ìàëîðóõëèâ³. 

Ðîçìíîæóþòüñÿ. 
Çàãèáëèõ äî 5 %.

Ñïîñòåð³ãàºòüñÿ êîëîâèé 
ïîâ³ëüíèé ðóõ. Ðîçìíîæó-

þòüñÿ. Çàãèáëèõ íåìàº.

3-é
²íôóçîð³¿ ìàëîðóõëèâ³. 

Íå ðîçìíîæóþòüñÿ. 
Çàãèáëèõ äî 10 %.

Ñïîñòåð³ãàºòüñÿ ïîâ³ëüíèé 
ðóõ. ²íôóçîð³¿ ðîçìíîæó-
þòüñÿ. Çàãèáëèõ íåìàº.
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³íôóçîð³é, à â äîñë³äíèõ ïðîáàõ ñïîñòåð³ãàëîñü ðîç-
ìíîæåííÿ ³ àêòèâíà ðóõëèâ³ñòü ³íôóçîð³é. Íà òðåò³é 
äåíü ó êîíòðîëüíèõ ïðîáàõ áóëî 20-30 % çàãèáëèõ 
³íôóçîð³é, à â äîñë³äíèõ çàãèáëèõ ³íôóçîð³é íå áóëî.

Òàêèì ÷èíîì, ðåçóëüòàòè äîñë³äæåíü ï³äòâåðäæó-
þòü çäàòí³ñòü ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ñòèìóëþâà-
òè æèòòºçäàòí³ñòü ³íôóçîð³é Tetrahymena pyriformis ó 
ïîæèâíîìó ñåðåäîâèù³ âîäíîãî åêñòðàêòó ì’ÿçîâî¿ ³ 
ê³ñòêîâî¿ òêàíèíè ùóð³â, ÿê³ ó ñêëàä³ ðàö³îíó ïðîòÿãîì 
2-õ ì³ñÿö³â ñïîæèâàëè òðàíñãåííó ðàóíäàïîñò³éêó 
ñîþ.

Âðàõîâóþ÷è òå, ùî ó âîäíîìó åêñòðàêò³ ì’ÿçîâî¿ ³ 
ê³ñòêîâî¿ òêàíèíè ùóð³â êîíòðîëüíî¿ ãðóïè áóëè ïðè-
ñóòí³ ò³ëüêè òåðìîñòàá³ëüí³ âîäîðîç÷èíí³ á³ëêè, æèðè, 
ì³íåðàëüí³ ðå÷îâèíè ³ äåÿê³ íèçüêîìîëåêóëÿðí³ ñïî-
ëóêè, òîä³ ÿê â åêñòðàêò³ ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè 
òâàðèí äîñë³äíî¿ ãðóïè áóëè ³ íèçüêîìîëåêóëÿðí³ 
ôðàãìåíòè ïëàçì³ä ÄÍÊ òà íå³äåíòèô³êîâàí³ ðå÷îâè-
íè ´ðóíòîâî¿ áàêòåð³¿, º ï³äñòàâà çðîáèòè çàêëþ÷åííÿ 
ïðî àêòèâíèé âïëèâ íà ï³äâèùåíó æèòòºçäàòí³ñòü ³í-
ôóçîð³é Tetrahymena pyriformis ïëàçì³ä ÄÍÊ ³ íå³äåí-
òèô³êîâàíèõ ðå÷îâèí Agrobacterium tumefaciens, ÿê³ º 
ïðèñóòí³ â îðãàí³çì³ ùóð³â äîñë³äíî¿ ãðóïè. Ó òàêîìó 
ðàç³ ö³ ñïîëóêè âèòðèìóþòü äîâãîòðèâàëå êèï’ÿò³ííÿ 
³ ïåðåõîäÿòü ó âîäíèé åêñòðàêò ïðè êèï’ÿò³íí³, òîìó 
âîíè ìîæóòü âñìîêòóâàòèñÿ â øëóíêîâî-êèøêîâîìó 
òðàêò³ òâàðèí ³ ëþäåé ³ ñòèìóëþâàòè æèòòºçäàòí³ñòü 
ïåâíèõ êë³òèí â îðãàí³çì³ ïðè ñïîæèâàíí³ íèìè òðàí-
ñãåííî¿ ñî¿.

Ôðàãìåíòè òðàíñãåííèõ ãåí³â ôóðàæíî¿ êóêóðó-
äçè (Zein, SH-2) áóëè âèÿâëåí³ ó êðîâ³, ïå÷³íö³, ñåëå-
ç³íö³ òà íèðêàõ ïîðîñÿò, ÿêèõ 35 ä³á ãîäóâàëè êîðìîì 
³ç ãåíåòè÷íî ìîäèô³êîâàíèìè ³íãðåä³ºíòàìè. Êð³ì 

òîãî, áóëî çíàéäåíî ôðàãìåíò ãåíó Gry IA(b), ÿêèé 
º åëåìåíòîì òðàíñãåííî¿ êîíñòðóêö³¿ ÃÌ êóêóðóäçè 
MON810 [21].

Íàøèìè äîñë³äæåííÿìè âèÿâëåíî íàÿâí³ñòü ó ïî-
òîìñòâ³ ùóð³â íå³äåíòèô³êîâàíîãî ôàêòîðó òðàíñãåí-
íî¿ ðàóíäàïîñò³éêî¿ ñî¿ ïðè ¿¿ çãîäîâóâàíí³ âïðîäîâæ 
äåê³ëüêîõ ïîêîë³íü [12].

Ïîñë³äîâíå çì³íåííÿ çàãàëüíîãî îáì³íó ðå÷îâèí ó 
ÃÌÎ íå ìîæå áóòè âèêëþ÷åíèì, òàê ÿê ìîæå ïðèçâåñ-
òè, íàïðèêëàä, äî óòâîðåííÿ ³íøèõ ïîòåíö³éíî àêòèâ-
íèõ ñïîëóê, òàêèõ ÿê ì³êðîÐÍÊ (×æàí òà ³í., 2012) àáî 
Leukotoxin Ä²ÎËÀ (Markaverich et al., 2005) [21].

Âèñíîâêè. Âèÿâëåííÿ çà äîïîìîãîþ á³îëîã³÷-
íîãî òåñòó íàÿâíîñò³ íå³äåíòèô³êîâàíîãî ôàêòîðó 
â áîáàõ òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿, â æîâòêó ³ 
á³ëêó ÿºöü êóðåé òà ì’ÿçîâ³é ³ ê³ñòêîâ³é òêàíèí³ ùóð³â, 
ÿêèì çãîäîâóâàëè òàêó ñîþ îá´ðóíòîâóºòüñÿ ñòèìó-
ëþâàííÿì ðîçìíîæåííÿ ³íôóçîð³é òåòðàõ³ìåíà ï³-
ð³ôîðì³ñ ó ïîæèâíîìó ñåðåäîâèù³ âîäíî¿ âèòÿæêè 
ñî¿, âîäíîìó åêñòðàêò³ ï³ñëÿ êèï’ÿò³ííÿ æîâòêà ³ á³ëêà 
ÿºöü êóðåé òà âîäíîìó åêñòðàêò³ (áóëüéîí³) ì’ÿçîâî¿ 
³ ê³ñòêîâî¿ òêàíèíè ùóð³â. Öå º ï³äòâåðäæåííÿì, ùî 
â òðàíñãåíí³é ðàóíäàïîñò³éê³é ñî¿ ïðèñóòí³é íå³äåí-
òèô³êîâàíèé ôàêòîð, ÿêèé âèêëèêàº íåáåçïåêó âè-
êîðèñòàííÿ òàêî¿ ñî¿ â ïðîäóêòàõ õàð÷óâàííÿ ä³òåé, 
ï³äë³òê³â ³ ìîëîäèõ ëþäåé.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïî-
ëÿãàþòü ó âèâ÷åíí³ ñêëàäîâèõ íå³äåíòèô³êîâàíîãî 
ôàêòîðó òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿, çîêðåìà, 
ñòèìóëþâàííÿ ðîçìíîæåííÿ ³íôóçîð³é òåòðàõ³ìåíà 
ï³ð³ôîðì³ñ ÿêå îáóìîâëþþòü ôðàãìåíòè ïëàçì³ä ÄÍÊ 
Agrobacterium tumefaciens ÷è ³íø³ á³îëîã³÷íî àêòèâí³ 
ñóáñòàíö³¿ íèçüêîìîëåêóëÿðíèõ ðå÷îâèí.

Òàáëèöÿ 2.

Äîñë³äæåííÿ æèòòºçäàòíîñò³ ³íôóçîð³é Tetrahymena pyriformis ó æèâèëüíîìó 
ñåðåäîâèù³ âîäíîãî åêñòðàêòó æîâòêà ³ á³ëêà ÿºöü êóðåé, ÿêèì çãîäîâóâàëè òðàíñãåííó 

ðàóíäàïîñò³éêó ñîþ (äîñë³ä) ³ íå ãåíåòè÷íî ìîäèô³êîâàíó ñîþ (êîíòðîëü),  
òðè ïîâòîðåííÿ

Òðèâàë³ñòü ñïîñòå-
ðåæåííÿ

Êîíòðîëüíà ãðóïà Äîñë³äíà ãðóïà

åêñòðàêò æîâòêà ÿºöü 
êóðåé

åêñòðàêò á³ëêà ÿºöü 
êóðåé

åêñòðàêò æîâòêà ÿºöü 
êóðåé

åêñòðàêò á³ëêà ÿºöü 
êóðåé

1-2-é äåíü
Ñïîñòåð³ãàºòüñÿ ïðè-
ãí³÷åíèé ðóõ ³ ðîçìíî-

æåííÿ â³äñóòíº

Ñïîñòåð³ãàºòüñÿ 
àêòèâíèé ðóõ ³ àêòèâíå 

ðîçìíîæåííÿ

Ñïîñòåð³ãàºòüñÿ 
àêòèâíèé ðóõ ³ äóæå 

àêòèâíå ðîçìíîæåííÿ

Ñïîñòåð³ãàºòüñÿ 
äóæå àêòèâíèé ðóõ 
³ àêòèâíå ðîçìíî-

æåííÿ

3-4-é äåíü
Ñïîñòåð³ãàºòüñÿ 

àêòèâíèé ðóõ ³ àêòèâíå 
ðîçìíîæåííÿ

Ñïîñòåð³ãàºòüñÿ äóæå 
àêòèâíèé ðóõ ³ àêòèâíå 

ðîçìíîæåííÿ

Ñïîñòåð³ãàºòüñÿ 
àêòèâíèé ðóõ ³ äóæå 

àêòèâíå ðîçìíîæåííÿ

Ñïîñòåð³ãàºòüñÿ 
äóæå àêòèâíèé ðóõ 
³ àêòèâíå ðîçìíî-

æåííÿ

4-5-é äåíü

Ñïîñòåð³ãàºòüñÿ ïî-
â³ëüíèé ðóõ ³ ðîçìíî-
æåííÿ â³äñóòíº. 10 % 
çàãèáëèõ ³íôóçîð³é

Ñïîñòåð³ãàºòüñÿ 
àêòèâíèé ðóõ, ðîçìíî-

æåííÿ â³äñóòíº

Ñïîñòåð³ãàºòüñÿ 
àêòèâíèé ðóõ ³ àêòèâíå 

ðîçìíîæåííÿ

Ñïîñòåð³ãàºòüñÿ 
àêòèâíèé ðóõ, ðîç-
ìíîæåííÿ ïîâ³ëüíå
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ÍÅÁÅÇÏÅÊÀ ÂÈÊÎÐÈÑÒÀÍÍß ÒÐÀÍÑÃÅÍÍÎ¯ ÐÀÓÍÄÀÏÎÑÒ²ÉÊÎ¯ ÑÎ¯ Â ÏÐÎÄÓÊÒÀÕ ÕÀÐ×ÓÂÀÍÍß 

Ä²ÒÅÉ ×ÅÐÅÇ ÍÀßÂÍ²ÑÒÜ Ó Í²É ÍÅ²ÄÅÍÒÈÔ²ÊÎÂÀÍÈÕ ÔÀÊÒÎÐ²Â
Êóëèê ß. Ì., Îáåðòþõ Þ. Â., Õ³ì³÷ Î. Â., Âèãîâñüêà ². Î.
Ðåçþìå. Ïðîâåäåíèìè äîñë³äæåííÿìè çà äîïîìîãîþ á³îëîã³÷íîãî òåñòó âèÿâëåíî íàÿâí³ñòü íå³äåíòèô³êî-

âàíîãî ôàêòîðó â áîáàõ òðàíñãåííî¿ ðàóíäàïîñò³éêî¿ ñî¿, â æîâòêó ³ á³ëêó ÿºöü êóðåé òà ì’ÿçîâ³é ³ ê³ñòêîâ³é òêà-
íèí³ ùóð³â, ÿêèì çãîäîâóâàëè òàêó ñîþ, îá´ðóíòîâóºòüñÿ ñòèìóëþâàííÿì ðîçìíîæåííÿ ³íôóçîð³é òåòðàõ³ìåíà 
ï³ð³ôîðì³ñ ó ïîæèâíîìó ñåðåäîâèù³ âîäíî¿ âèòÿæêè ñî¿, âîäíîìó åêñòðàêò³ ï³ñëÿ êèï’ÿò³ííÿ æîâòêà ³ á³ëêà ÿºöü 
êóðåé òà âîäíîìó åêñòðàêò³ (áóëüéîí³) ì’ÿçîâî¿ ³ ê³ñòêîâî¿ òêàíèíè ùóð³â. Öå º ï³äòâåðäæåííÿì, ùî â òðàíñãåí-
í³é ðàóíäàïîñò³éê³é ñî¿ ïðèñóòí³é íå³äåíòèô³êîâàíèé ôàêòîð, ÿêèé âèêëèêàº íåáåçïåêó âèêîðèñòàííÿ òàêî¿ ñî¿ 
â ïðîäóêòàõ õàð÷óâàííÿ ä³òåé, ï³äë³òê³â ³ ìîëîäèõ ëþäåé.

Êëþ÷îâ³ ñëîâà: òðàíñãåííà ðàóíäàïîñò³éêà ñîÿ, ÿéöÿ êóðåé, ì’ÿçîâà ³ ê³ñòêîâà òêàíèíè ùóð³â, ³íôóçîð³¿ 
òåòðàõ³ìåíà ï³ð³ôîðì³ñ, ôðàãìåíòè ïëàçì³ä ÄÍÊ Agrobacterium tumefaciens, á³îëîã³÷íî àêòèâí³ íèçüêîìîëåêó-
ëÿðí³ ðå÷îâèíè.

ÓÄÊ 633.34:612.392.7:593.17
ÎÏÀÑÍÎÑÒÜ ÈÑÏÎËÜÇÎÂÀÍÈß ÒÐÀÍÑÃÅÍÍÎÉ ÐÀÓÍÄÀÏÎÑÒÎÉÊÎÉ ÑÎÈ Â ÏÐÎÄÓÊÒÀÕ ÏÈÒÀÍÈß 

ÄÅÒÅÉ ×ÅÐÅÇ ÍÀËÈ×ÈÅ Â ÍÅÉ ÍÅÈÄÅÍÒÈÔÈÖÈÐÎÂÀÍÍÛÕ ÔÀÊÒÎÐÎÂ
Êóëèê ß. Ì., Îáåðòþõ Þ. Â., Õèìè÷ À. Â., Âûãîâñêàÿ È. À.
Ðåçþìå. Ïðîâåäåííûìè èññëåäîâàíèÿìè ñ ïîìîùüþ áèîëîãè÷åñêîãî òåñòà âûÿâëåíî íàëè÷èå íåèäåíòè-

ôèöèðîâàííîãî ôàêòîðà â áîáàõ òðàíñãåííîé ðàóíäàïîñòîéêîé ñîè, â æåëòêå è áåëêå ÿèö êóð è ìûøå÷íîé è 
êîñòíîé òêàíè êðûñ, êîòîðûì ñêàðìëèâàëè òàêóþ ñîþ, îáîñíîâûâàåòñÿ ñòèìóëèðîâàíèåì ðàçìíîæåíèÿ èíôó-
çîðèé òåòðàõèìåíû ïèðèôîðìèñ â ïèòàòåëüíîé ñðåäå âîäíîé âûòÿæêè ñîè, âîäíîì ýêñòðàêòå ïîñëå êèïÿ÷å-
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íèÿ æåëòêà è áåëêà ÿèö êóð è â âîäíîì ýêñòðàêòå (áóëüîíå) ìûøå÷íîé è êîñòíîé òêàíè êðûñ. Ýòî ÿâëÿåòñÿ ïîä-
òâåðæäåíèåì, ÷òî â òðàíñãåííîé ðàóíäàïîñòîéêîé ñîè ïðèñóòñòâóåò íåèäåíòèôèöèðîâàíûé ôàêòîð, êîòîðûé 
âûçûâàåò îïàñíîñòü èñïîëüçîâàíèÿ òàêîé ñîè â ïðîäóêòàõ ïèòàíèÿ äåòåé, ïîäðîñòêîâ è ìîëîäûõ ëþäåé.

Êëþ÷åâûå ñëîâà: òðàíñãåííàÿ ðàóíäàïîñòîéêàÿ ñîÿ, ÿéöà êóð, ìûøå÷íàÿ è êîñòíàÿ òêàíè êðûñ, èíôóçî-
ðèè òåòðàõèìåíà ïèðèôîðìèñ, ôðàãìåíòû ïëàçìèä ÄÍÊ Agrobacterium tumefaciens, áèîëîãè÷åñêè àêòèâíûå 
íèçêîìîëåêóëÿðíûå âåùåñòâà.

UDC 633.34:612.392.7:593.17
DANGER USE OF TRANSGENIC ROUNDUP RESISTANT SOY IN FOOD PRODUCTS CHILDREN THROUGH 

PRESENCE IN HER OF UNIDENTIFIABLE FACTORS
Kulyk Y. M., Obertiukh Y. V., Khimich O. V., Vygovska I. O.
Abstract. Research purpose. Detecting the presence of unidentified factor transgenic roundup resistant soybeans 

by method biological tests.
Object and research methods. Ciliates — Tetrahymena pyriformis, after boiling water extract of soybeans and 

whole plant GM soybeans and non GM soy, aqueous extract of yolks and egg whites of chickens were fed GM soy 
(experiment) and sunflower meal (control), aqueous extract (broth) muscle and bone tissue of rats were fed GM soy 
(experiment) and sunflower meal (control).

To obtain the aqueous extract of GM and non GM soy weighed 50 grams beans both options and covered in heat-
resistant glass cups, and then added 300 ml of distilled water, heated to boiling and boil for 30 minutes. In the process 
of boiling occurred inactivation of urease, antitrypsin and antyhimotrypsynu and other anti-nutritional bioactive 
substances with the transition to an aqueous solution of water-soluble fraction thermostable proteins of low molecular 
weight substances from non-GM soybeans and plasmid DNA fragments and other low molecular weight compounds 
Agrobacterium tumefaciens with GM soya beans. After boiling broth filtered through a nylon cloth and thus prepared 
aqueous extract of GM and non GM soy.

Test each aqueous extract of soybean GM and non GM conducted a 3-time repetition. In three vials of antibiotics 
contributed to 1 cm3 aqueous extract roundup resistant GM soybeans and similarly in the 3-bottle — non-GM 
soybeans, and then added to each bottle to 0.1 cm3 3 daily culture ciliates Tetrahymena pyriformis.

The following biological test based on the determined presence of unidentified factor transgenic roundup resistant 
soybeans in the eggs of hens based on stimulating vitality ciliates Tetrahymena pyriformis in conditions in vitro when 
using a nutrient medium — water extract of yolk and egg whites chickens which a part of the diet were fed transgenic 
roundup resistant soybeans. The presence of unidentified factor roundup resistant transgenic soy in chicken eggs is 
their ability to stimulate the vitality of ciliates Tetrahymena pyriformis in nutrient medium aqueous extract after boiling 
egg yolk and whites chicken, which in part of the diet for 2 months were fed roundup resistant transgenic soybeans 
compared with water extract the yolk and egg whites chicken, which is not were fed GM soy.

To obtain the aqueous extract of yolk and egg whites chicken experimental and control groups performed 3 
times the selection of eggs for three of the group. Smashed eggs and yolk and whites separated from the transfer 
of in heat-resistant glass cups, and then added for 50 ml of distilled water for one egg yolk and whites, after their 
thoroughly homogenized to obtain a homogeneous aqueous solution and heated to boiling, boil for 30 minutes. In the 
process of boiling occurred inactivation of biologically active substances with the transition to an aqueous solution 
of water-soluble fraction thermostable proteins, lipoproteins, phospholipids, low molecular weight compounds and 
fragments of ring structures of DNA and unidentified substances Agrobacterium tumefaciens from eggs of hens of the 
experimental group. After the boil in every glass added 2 ml of 9 % acetic acid and stirred welded whites and yolk. After 
filtration method of push ups through a nylon fabric obtained water extract of yolk and whites, which re-filtered through 
a paper filter. In the extract obtained drops pH value adjusted to 7.2-7.5 0.1 n solution of NaOH.

To obtain an aqueous extract of muscle and bone tissue of experimental and control rats carried their slaughter 
for 3 heads from each group and carcasses, ie, muscle and bone tissue finely crushed and placed in a heat-resistant 
glass cups, and then added 200 ml of distilled water, heated to boiling and boil for 30 minutes. In the process of 
boiling occurred inactivation of biologically active substances with the transition to an aqueous solution of water-
soluble fraction thermostable proteins of low molecular weight substances from the muscle and bone tissue of rats in 
the control group and possible fragments of DNA plasmids and unidentified compounds Agrobacterium tumefaciens 
tissues of animals of the experimental group. After boiling decoction filtered through a nylon cloth and thus obtained 
aqueous extract of muscle and bone tissue of rats experimental and control group.

Test each aqueous extract of muscle and bone tissue carried from 3 rats. In three vials from antibiotics contributed 
to 1 cm3 of aqueous extract of muscle and bone tissue of rats research and similar in 3-bottle — the control group, and 
then added to every bottle to 0.1 cm3 3 daily culture ciliates Tetrahymena pyriformis.

Research results and their discussion. The performed a study using a biological test revealed the presence of 
unidentified factor in transgenic beans resistant roundup soybean in egg yolks and egg whites chicken and muscle 
and bone tissue of rats were fed soy substantiated such stimulation multiplication ciliates Tetrahimena piriformis 
nutrient medium in aqueous extract of soy, water the extract after boiling (broth) of muscle and bone tissue of rats.

Conclusions. The research results are confirmation that the transgenic soybean roundup resistant present 
unidentified factor that causes the danger of using such soy in food products children, adolescents and young people.

Keywords: roundup resistant transgenic soy, chickens eggs, muscle and bone tissue of rats, ciliates Tetrahimena 
piriformis, fragments of plasmid DNA Agrobacterium tumefaciens, biologically active low molecular weight substances.
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