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Âïåðøå âèÿâëåíî íàÿâí³ñòü êàòåïñèíîïîä³áíèõ ôåðìåíò³â â ïðåïàðàòàõ, âèãî-
òîâëåíèõ ç ð³çíèõ âèä³â çì³é. Âñòàíîâëåíî, ùî âñ³ äîñë³äæóâàí³ ïðåïàðàòè õà-
ðàêòåðèçóþòüñÿ íàÿâí³ñòþ àêòèâíîñò³ êàòåïñèí-D-ïîä³áíèõ ïðîòå¿íàç. Íàéá³ëüø
àêòèâíèìè º êàòåïñèíîïîä³áí³ ïðîòå¿íàçè â ïðåïàðàòàõ ç Vipera ursini Bonap (Ãà-
äþêà ñòåïîâà) ³ ç Natrix natrix (Âóæ çâè÷àéíèé).

Êëþ÷îâ³ ñëîâà: êàòåïñèíîïîä³áí³ ïðîòå¿íàçè, çì³¿.

Âèêîðèñòàííÿ ïðèðîäíî¿ ñèðîâèíè äëÿ îäåðæóâàííÿ á³îëîã³÷íî àêòèâíèõ
ñïîëóê º âàæëèâèì íàïðÿìêîì íàóêîâèõ äîñë³äæåíü â á³îëîã³¿ òà ìåäèöèí³. Äëÿ
ë³êóâàííÿ õâîðîá, îñîáëèâî íåâèë³êîâíèõ, ó âñüîìó ñâ³ò³ âåäåòüñÿ ïîñò³éíèé
ïîøóê ë³êàðñüêèõ çàñîá³â ç ðîñëèí, òâàðèí ³ ì³êðîîðãàí³çì³â [1, 2].

Ñë³ä â³äçíà÷èòè, ùî â òåïåð³øí³é ÷àñ âåëèêèé ³íòåðåñ âèêëèêàþòü ïðåïàðà-
òè, âèãîòîâëåí³ ³ç çì³é. Â ïåðø³é ïîëîâèí³ XX ñò. â÷åí³ ð³çíèõ êðà¿í, çîêðåìà
À. Ñ. Ìåë³ê-Êàðàìÿí ç ñï³âðîá³òíèêàìè, îäåðæàëè êîáðîòîêñèí � ïîë³ïåïòèä
ç áàãàòèì àì³íîêèñëîòíèì ñêëàäîì, ÿêèé âèêîðèñòîâóºòüñÿ äëÿ ë³êóâàííÿ ð³çíèõ
çàõâîðþâàíü, â òîìó ÷èñë³ îíêîëîã³÷íèõ [3, 4]. Â ñó÷àñí³é ìåäèöèí³ çàñòîñîâó-
þòüñÿ ë³êè íà îñíîâ³ çì³¿íèõ îòðóò, ÿê³ çí³ìàþòü á³ëü, çóïèíÿþòü êðîâîòå÷ó,
ë³êóþòü íåðâîâó ³ ê³ñòêîâó ñèñòåìè, áðîíõ³àëüíó àñòìó ³ åï³ëåïñ³þ [5].

Íîâ³òí³ âèíàõîäè ïîâ�ÿçàí³ ç ïîøóêîì á³îëîã³÷íî àêòèâíèõ ñïîëóê â îðãà-
í³çì³ çì³¿, ÿê³ ìîæóòü âïëèâàòè íà ð³çíîìàí³òí³ ïðîöåñè æèòòºä³ÿëüíîñò³ îðãà-
í³çìó, ìåòàáîë³÷íó àêòèâí³ñòü êë³òèí, ìàþòü ³íã³áóþ÷ó àáî ðîçùåïëþþ÷ó ä³þ.
Â îðãàí³çì³ çì³¿ çíàéäåí³ íîâ³ ïîë³ïåïòèäí³ ñïîëóêè, íîâ³ á³ëêè [6], ôåðìåíòè
[7], íà êóëüòóð³ êë³òèí çì³¿ âèâ÷àþòüñÿ ìåõàí³çìè ïðîë³ôåðàö³¿ [8].

Îäíèì ç ãîëîâíèõ íàïðÿìê³â ñó÷àñíèõ á³îõ³ì³÷íèõ äîñë³äæåíü º âèâ÷åííÿ
ïðîòåîë³çó ÿê îñîáëèâî¿ ôîðìè á³îëîã³÷íî¿ ðåãóëÿö³¿ ³ ïðîòåîë³òè÷íèõ ôåðìåí-
ò³â íà ð³çíèõ ð³âíÿõ á³îëîã³÷íî¿ îðãàí³çàö³¿. Ïðîòåîë³òè÷í³ ôåðìåíòè ïðèéìàþòü
ó÷àñòü â îáì³í³ á³ëê³â òà äåãðàäàö³¿ ¿õ àíîìàëüíèõ ìîëåêóë, â ïîïîâíåíí³ êë³òèí
àì³íîêèñëîòàìè, à òàêîæ ìàþòü âåëèêå çíà÷åííÿ äëÿ ðîçøèôðîâêè ðåãóëÿòîð-
íèõ ìåõàí³çì³â êë³òèí [9].

Ïîøóê ïðîòåîë³òè÷íèõ ôåðìåíò³â ïðîâîäèòüñÿ ó ð³çíèõ âèä³â çì³é. ²ñíóº
äîñèòü ÷èñëåííà ³íôîðìàö³ÿ ïðî çíàéäåí³ ó çì³é ïðîòåîë³òè÷í³ ôåðìåíòè. Çîêðå-
ìà, ç îðãàí³çìó çì³é âèä³ëåí³ ô³áðèíîë³òè÷íà ïðîòå¿íàçà íåóâ³äàçà [10], ïëàç-
ì³íîãåí-àêòèâóþ÷à ïðîòå¿íàçà [11] òîùî. Àëå ñë³ä çàóâàæèòè, ùî ö³ âèíàõîäè
ñòîñóþòüñÿ ò³ëüêè çì³¿íèõ îòðóò. Â ë³òåðàòóð³ ìàéæå íå ³ñíóº äîñë³äæåíü àêòèâ-
íîñò³ ïðîòå¿íàç â òêàíèíàõ ³ îðãàíàõ çì³é.
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Â çâ�ÿçêó ç âèùåçàçíà÷åíèì ìåòà íàøî¿ ðîáîòè ïîëÿãàëà â äîñë³äæåíí³ àê-
òèâíîñò³ ïðîòåîë³òè÷íèõ ôåðìåíò³â, à ñàìå � êàòåïñèíîïîä³áíèõ ïðîòå¿íàç â
ïðåïàðàòàõ, âèãîòîâëåíèõ ³ç çì³é [Ïàòåíò ÐÔ ¹ 2034550 «Ñïîñ³á Ï. Ì. Îðëîâà
îäåðæóâàííÿ çàñîáó äëÿ ë³êóâàííÿ ãí³éíèõ ðàí»].

Â ïðîöåñ³ âèêîíàííÿ ðîáîòè âèð³øóâàëè íàñòóïí³ çàâäàííÿ:
1. Äîñë³äèòè àêòèâí³ñòü êàòåïñèíîïîä³áíèõ ïðîòå¿íàç B, L, D â ïðåïàðàòàõ,

îäåðæàíèõ ç ð³çíèõ âèä³â çì³é.
2. Ïîð³âíÿòè àêòèâí³ñòü êàòåïñèíîïîä³áíèõ ïðîòå¿íàç B, L, D â äîñë³äæóâà-

íèõ ïðåïàðàòàõ.

Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ

Ùîá âèçíà÷èòè àêòèâí³ñòü ôåðìåíò³â ïðîòåîë³òè÷íî¿ ñèñòåìè â äîñë³äæóâà-
íèõ ïðåïàðàòàõ, çîêðåìà, êàòåïñèí- B, -L, ³ D-ïîä³áíèõ ïðîòå¿íàç, â åêñïåðèìåíò
áóëè âçÿò³ ÷îòèðè ïðåïàðàòè, îäåðæàíèõ ç ð³çíèõ âèä³â çì³é. Ïðåïàðàòè âèãî-
òîâëåí³ ³ç âñüîãî îðãàí³çìó çì³¿ ³ ÿâëÿþòü ñîáîþ ð³äèíó, ÿêà ëåãêî ðîç÷èíÿºòüñÿ
â âîä³. Â õîä³ åêñïåðèìåíòó âèêîðèñòîâóâàëèñü äîñë³äí³ ïðîáè ïðåïàðàò³â, ðîç-
âåäåíèõ äèñòèëüîâàíîþ âîäîþ â ð³çíèõ ñï³ââ³äíîøåííÿõ çàëåæíî â³ä ÿêîñò³
ïðåïàðàò³â ³ ìåòîäèêè ïîñòàíîâêè äîñë³ä³â.

Äëÿ âèçíà÷åííÿ àêòèâíîñò³ êàòåïñèí-D-ïîä³áíèõ ïðîòå¿íàç ìè çàñòîñîâóâàëè
ìåòîä Ì. L. Anson â ìîäèô³êàö³¿ À. Ï. Ëåâèöüêîãî [12], çàñíîâàíèé íà âèçíà-
÷åíí³ ê³ëüêîñò³ ïðîäóêò³â ã³äðîë³çó 1 % ãåìîãëîá³íó ïðè ðÍ 3,5, ÿê³ íå îñàäæó-
þòüñÿ 10 % ðîç÷èíîì òðèõëîðîöòîâî¿ êèñëîòè.

Âèçíà÷åííÿ êàòåïñèí-L-ïîä³áíèõ ïðîòå¿íàç ïðîâîäèëè ìåòîäîì Â. ². ×îðíî¿
â ìîäèô³êàö³¿ ². Ë. Âîâ÷óê ³ Ñ. Ñ. ×åðíàä÷óê [13]. Ìåòîä, çàñíîâàíèé íà âèçíà-
÷åíí³ ê³ëüêîñò³ ïðîäóêò³â ã³äðîë³çó á³ëêîâîãî ñóáñòðàòó àçîêàçå¿íà, ÿê³ íå îñàä-
æóþòüñÿ 10 % ðîç÷èíîì òðèõëîðîöòîâî¿ êèñëîòè.

Âèçíà÷åííÿ àêòèâíîñò³ êàòåïñèí-Â-ïîä³áíèõ ïðîòå¿íàç ïðîâîäèëè çà ìåòî-
äîì Â. F. Årlanger [14]. Ìåòîä, çàñíîâàíèé íà âèçíà÷åíí³ ê³ëüêîñò³ ïðîäóêò³â
ã³äðîë³çó ñèíòåòè÷íîãî ñóáñòðàòó ÁÀÏÍÀ (N-áåíçî¿ëàðã³í³í-ï-í³òðîàí³ë³ä).

Â õîä³ åêñïåðèìåíòó ïðîâîäèëè òàêîæ âèçíà÷åííÿ âì³ñòó á³ëêà â äîñë³äæó-
âàíèõ çðàçêàõ ïðåïàðàò³â çà ìåòîäîì O. H. Lowry [15].

Ñòàòèñòè÷íó çíà÷èì³ñòü â³äì³ííîñòåé ì³æ äîñë³äíèìè ïðåïàðàòàìè âèçíà÷à-
ëè çà äîïîìîãîþ t-êðèòåð³ÿ Ñòüþäåíòà [16].

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ

Äëÿ âèâ÷åííÿ ôåðìåíòàòèâíî¿ àêòèâíîñò³ ïðåïàðàò³â, âèãîòîâëåíèõ ç ð³çíèõ
âèä³â çì³é, ìè âèçíà÷àëè íàÿâí³ñòü â íèõ êàòåïñèíîïîä³áíèõ ë³çîñîìíèõ ïðîòå¿-
íàç Â (ÊÔ: 3.4.22.1), L (ÊÔ: 3.4.22.15), D (ÊÔ: 3.4.23.5).

Âñ³ ïðîáè ïðåïàðàò³â, âèãîòîâëåíèõ ç ÷îòèðüîõ âèä³â çì³é, ïîêàçàëè íàÿâ-
í³ñòü â íèõ êàòåïñèíîïîä³áíèõ Â-, L- ³ D-ïðîòå¿íàç. Ðåçóëüòàòè âèçíà÷åííÿ àê-
òèâíîñò³ êàòåïñèíîïîä³áíèõ ïðîòå¿íàç â ïðåïàðàòàõ, îòðèìàíèõ ç ð³çíèõ âèä³â
çì³é, íàâåäåí³ íà ðèñ. 1�3.

Ïðè ïîð³âíÿëüíîìó àíàë³ç³ àêòèâíîñò³ ïðîòåîë³òè÷íèõ ôåðìåíò³â â ïðåïàðà-
òàõ ðåºñòðóâàëè íàéá³ëüøó àêòèâí³ñòü êàòåïñèí-D-ïîä³áíèõ ïðîòå¿íàç, çíà÷íî
ìåíøó àêòèâí³ñòü ïðîÿâëÿëè êàòåïñèí-L-ïîä³áí³ ïðîòå¿íàçè ³ çîâñ³ì íåçíà÷íîþ
àêòèâí³ñòþ õàðàêòåðèçóâàëèñÿ êàòåïñèí-Â-ïîä³áí³ ïðîòå¿íàçè.

Êàòåïñèí-D-ïîä³áí³ ïðîòå¿íàçè íàéá³ëüøó àêòèâí³ñòü âèÿâèëè â ïðåïàðà-
òàõ, îäåðæàíèõ ç Vipera ursini Bonap i Natrix natrix. Ìåíøîþ àêòèâí³ñòþ
êàòåïñèí-D-ïîä³áíèõ ïðîòå¿íàç õàðàêòåðèçóâàëèñÿ ïðåïàðàòè, âèãîòîâëåí³
ç Coluber jugularis ³ Vipera berus. Çíà÷íèé ðîçá³ã àêòèâíîñò³ öèõ ïðåïàðàò³â,
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Ðèñ. 1. Àêòèâí³ñòü êàòåïñèí-D-ïîä³áíî¿ ïðîòå¿íàçè â ïðåïàðàòàõ, îòðèìà-
íèõ ç ð³çíèõ âèä³â çì³é:

1 � Natrix natrix (Âóæ çâè÷àéíèé); 2 � Vipera ursini Bonap (Ãàäþêà ñòåïîâà);

3 � Coluber jugularis (Æîâòîáðþõèé ïîëîç); 4 � Vipera berus (Ãàäþêà çâè÷àéíà),

n= 5
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Ðèñ. 2. Àêòèâí³ñòü êàòåïñèí-Â-ïîä³áíî¿ ïðîòå¿íàçè â ïðåïàðàòàõ, îòðèìà-
íèõ ç ð³çíèõ âèä³â çì³é:

1 � Natrix natrix; 2 � Vipera ursin³ Bonap; 3 � Coluber jugularis; 4 � Vipera berus,

n= 7
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Ðèñ. 3. Àêòèâí³ñòü êàòåïñèí-L-ïîä³áíî¿ ïðîòå¿íàçè â ïðåïàðàòàõ, îòðèìà-
íèõ ç ð³çíèõ âèä³â çì³é:

1 � Natrix natrix; 2 � Vipera ursini Bonap; 3 � Coluber jugularis; 4 � Vipera berus,

n= 8

Êàòåïñèíîïîä³áí³ ïðîòå¿íàçè çì³é
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î÷åâèäíî, ìîæíà ïîÿñíèòè íå ò³ëüêè âèäîì çì³é, àëå ³ óìîâàìè ¿õ æèòòÿ ³ õàð÷ó-
âàííÿ.

Âèâ÷åííÿ ë³çîñîìíèõ ïðîòåîë³òè÷íèõ ôåðìåíò³â, çîêðåìà, êàòåïñèí³â, çíàõî-
äèòüñÿ â öåíòð³ íàóêîâèõ äîñë³äæåíü îñòàíí³õ äåñÿòèë³òü, ùî ïîÿñíþºòüñÿ âèñî-
êîþ åôåêòèâí³ñòþ öèõ ôåðìåíò³â, ó÷àñòþ â ïðîöåñàõ çàãàëüíîãî ³ îáìåæåíîãî
ïðîòåîë³çó, â ðîñò³ òà ìåòàñòàçóâàíí³ ïóõëèí [17].

Òàêèì ÷èíîì, âèÿâëåíà ïðèñóòí³ñòü â äîñë³äæåíèõ ïðåïàðàòàõ êàòåïñèíîïî-
ä³áíèõ ôåðìåíò³â ñâ³ä÷èòü ïðî ¿õ ïðîòåîë³òè÷íó ä³þ, îñîáëèâîñò³ ÿêî¿ ïîòðåáó-
þòü ïîäàëüøîãî äîñë³äæåííÿ.

Âèñíîâêè

1. Äîñë³äæóâàí³ ïðåïàðàòè, âèãîòîâëåí³ ³ç çì³é, õàðàêòåðèçóþòüñÿ ìàêñè-
ìàëüíîþ àêòèâí³ñòþ êàòåïñèí-D-ïîä³áíèõ ïðîòå¿íàç.

2. Êàòåïñèíîïîä³áí³ ïðîòå¿íàçè Â òà L çíàõîäÿòüñÿ â ïðåïàðàòàõ â ñë³äîâèõ
ê³ëüêîñòÿõ.

3. Ð³âåíü àêòèâíîñò³ êàòåïñèí-D-ïîä³áíèõ ïðîòå¿íàç â äîñë³äæóâàíèõ ïðåïà-
ðàòàõ ç ð³çíèõ âèä³â çì³é çàëåæèòü â³ä äæåðåëà ¿õ îòðèìàííÿ.
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Ðåçþìå
Âïåðâûå îáíàðóæåíî íàëè÷èå êàòåïñèíîïîäîáíûõ ôåðìåíòîâ â ïðåïàðàòàõ èç ðàç-

ëè÷íûõ âèäîâ çìåé. Óñòàíîâëåíî, ÷òî âñå èññëåäîâàííûå ïðåïàðàòû õàðàêòåðèçóþòñÿ
ìàêñèìàëüíîé àêòèâíîñòüþ êàòåïñèí-D-ïîäîáíûõ ïðîòåèíàç. Íàèáîëåå àêòèâíû êàòåï-
ñèíîïîäîáíûå ïðîòåèíàçû â ïðåïàðàòàõ Vipera ursini Bonap è Natrix natrix.

Êëþ÷åâûå ñëîâà: êàòåïñèíîïîäîáíûå ïðîòåèíàçû, çìåè.
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ACTIVITY OF CATHEPSIN-LIKE PROTEINASES OF VARIOUS SNAKES
KINDS

Summary
For the first time presence of cathepsin-like proteinases in preparations from various spe-

cies of snakes is found out. It is established that all imesligated preparations are characterized
by the maximal activity cathepsin-D-like proteinases. Cathepsin-like proteinases are the most
active in a preparation from Vipera ursini Bonap and Natrix natrix.

Key words: cathepsin-like proteinases, snakes.
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