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ÓÄÊ 612.884; 159.946

Á. Ñ. Ñóøêî, À. Â. Áóäàê

Îñîáëèâîñò³ áîëüîâî¿ ðåàêö³¿
òà ÷óòëèâîñò³ ó òâàðèí ð³çíèõ ãåíåòè÷íèõ ãðóï

Ïðîâåäåíî ýêñïåðèìåíòàëüíîå èññëåäîâàíèå ðàçâèòèÿ áîëåâîãî ñèíäðîìà ó ìûøåé äâóõ ãåíå-
òè÷åñêèõ ëèíèé 57BL/6J è CBA/CaLac â îïûòàõ ñ ôîðìàëèíîâûì òåñòîì.  Ïîêàçàíî âëèÿíèå
íîöèöåïòèâíîãî ñòèìóëà íà áîëåâóþ ïîâåäåí÷åñêóþ ðåàêöèþ æèâîòíûõ â áîëåâîì ïîðîãå íà
ýëåêòðè÷åñêèé ñòèìóë ìåæäó ýòèìè ãðóïïàìè æèâîòíûõ. Íîöèöåïòèâíûé ñòèìóë ïðèâî-
äèò ê óìåíüøåíèþ äâèãàòåëüíûõ ïðîÿâëåíèé â ïîâåäåíèè æèâîòíûõ è óâåëè÷åíèþ âðåìåíè
ïàññèâíîãî ñîñòîÿíèÿ. Ëèíèÿ ìûøåé 57BL/6J õàðàêòåðèçóåò áîëåå âûñîêèìè çíà÷åíèÿìè èí-
òåñèâíîñòè áîëåâîé ðåàêöèè íà ôîíå ñíèæåííîé áîëåâîé ÷óâñòâèòåëüíîñòè ê ýëåêòðè÷åñêî-
ìó ñòèìóëó. Æèâîòíûå ëèíèè 57BL/6J áûëè áîëåå ïîäâèæíû, ÷åì æèâîòíûå ëèíèè CBA/CaLac.
Òàêîé õàðàêòåð ïîâåäåíèÿ æèâîòíûõ ëèíèè C57BL/6J óêàçûâàåò íà ïîâûøåííóþ âèäîâóþ
ðåàêòèâíîñòü èõ íåðâíîé ñèñòåìû. Æèâîòíûå òàêèõ ëèíèé ìîãóò ñëóæèòü ìîäåëüþ äëÿ èçó-
÷åíèÿ êëåòî÷íûõ ìåõàíèçìîâ ðàçâèòèÿ ñîìàòè÷åñêîé áîëè è ïîèñêà ýôôåêòèâíûõ ãèïîàíàëü-
ãåòè÷åñêèõ ñðåäñòâ.
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ÂÑÒÓÏ

Âèêîðèñòàííÿ ìåòîä³â äîñë³äæåííÿ áîëþ,
ÿê³ ïîøèðåí³ ïðè ââåäåíí³ ã³ïîàíàëüãå-
òè÷íèõ çàñîá³â, ð³çíîãî ðîäó ïàòàëîã³é ³
íåéðîïàò³é, ÷àñòî íå âðàõîâóþòü ³íäèâ³-
äóàëüíèõ îñîáëèâîñòåé îðãàí³çìó àáî îá-
ìåæóþòüñÿ ëèøå âèçíà÷åííÿì áîëüîâîãî
ïîðîãó [7�11]. Âèâ÷åííÿ òàêîãî ñóá�ºê-
òèâíîãî åìîö³éíîãî â³ä÷óòòÿ, ÿê á³ëü íà
îñíîâ³ ãåíåòè÷íèõ îñîáëèâîñòåé îðãàí³çìó
ìàº äåÿê³ ïåðåâàãè. Ç òî÷êè çîðó çàãàëüíî¿
á³îëîã³¿ ôåíîòèï³÷íèé ïðîÿâ êîìïëåêñó
ñïåöèô³÷íèõ ðåàêö³é íà íîöèöåïòèâíèé
ñòèìóë ãåíåòè÷íî äåòåðì³íîâàíèé. Çàâäÿ-
÷óþ÷è óñï³õàì ãåíåòèê³â, âèâåäåííÿ ³íáðåä-
íèõ ë³í³é ëàáîðàòîðíèõ òâàðèí ñòâîðèëî
óìîâè äëÿ ïåðåõîäó á³îìåäè÷íèõ äîñë³ä-
æåíü íà ÿê³ñíî íîâèé ð³âåíü. Ðîçá³æíîñò³ ó
áîëüîâ³é ÷óòëèâîñò³ òà ïîâåä³íö³ òàêèõ
òâàðèí íà íîöèöåïòèâíèé ñòèìóë º ïåðåäó-
ìîâîþ ðîçðîáêè íîâèõ àíàëüãåòè÷íèõ çàñî-
á³â. Ç ìåòîäè÷íî¿ òî÷êè çîðó, âñ³ äîñë³äí³
òâàðèíè â ìåæàõ îäí³º¿ ë³í³¿ ãîìîçèãîòí³ òà

ãåíåòè÷íî îäíîð³äí³, ùî çóìîâëþº êðàùå
â³äòâîðåííÿ ðåçóëüòàò³â.

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî âñòà-
íîâèòè ðîçá³æíîñò³ ó ðîçâèòêó áîëüîâîãî
ñèíäðîìó äëÿ ìèøåé äâîõ ãåíåòè÷íèõ ë³í³é
C57BL/6J ³ CBA/CaLac, îö³íèòè ³ âèçíà÷èòè
âïëèâ áîëüîâî¿ ÷óòëèâîñò³ òâàðèí íà
ðîçâèòîê áîëþ, ïîêàçàòè ÿê³ çì³íè ïîâåä³íêè
íàéá³ëüø îïòèìàëüíî ìîæóòü áóòè âèêîðèñ-
òàí³ äëÿ àíàë³çó áîëüîâîãî ñèíäðîìó.

ÌÅÒÎÄÈÊÀ

Åêñïåðèìåíòè ïðîâîäèëè íà ñàìöÿõ äâîõ
ð³çíèõ ãåíåòè÷íèõ ë³í³é ñòàòåâîçð³ëèõ
ìèøåé � C57BL/6J ³ CBA/CaLac ç ÷îðíèì ³
ñ³ðèì çàáàðâëåííÿì øåðñò³ â³äïîâ³äíî. Ö³
³íáðåäí³ ñóáë³í³¿ òâàðèí âèâåäåíî ç äâîõ
â³ääàëåíèõ êîëîí³é ìèøåé Lathrop stock ³
Little [2].  Äëÿ äîñë³äæåííÿ òîí³÷íîãî
áîëüîâîãî ñèíäðîìó âèêîðèñòîâóâàëè
ôîðìàë³íîâèé òåñò (20 ìêë 5%-ãî ðîç÷èíó
ôîðìàë³íó ï³ä øê³ðó ñòóïí³ çàäíüî¿ ê³íö³â-
êè). Ó öèõ åêñïåðèìåíòàõ ðåºñòðóâàëè ÷àñ
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âèëèçóâàííÿ òâàðèíîþ îñåðåäêó áîëþ
(ïîâåä³íêîâà áîëüîâà ðåàêö³ÿ � ÁÐÏ), ÷àñ
ðóõîâèõ òà ïàñèâíèõ ïðîÿâ³â ïîâåä³íêè [5].
²íòåíñèâí³ñòü òîãî ÷è ³íøîãî ïðîÿâó îö³íþ-
âàëè ÿê éîãî ñóìàðíèé ÷àñ çà ïåâíèé ³íòåð-
âàë.

Â îêðåì³é ñåð³¿ äîñë³ä³â áóëî âèêîðèñ-
òàíî á³ëèõ àóòáðåäíèõ ìèøåé. Ó íèõ òàêîæ
âèçíà÷àëè õàðàêòåð çì³í ïîâåä³íêîâèõ
ïðîÿâ³â íà ôîðìàë³í. Êîíòðîëüíèì òâà-
ðèíàì ö³º¿ ñåð³¿ çàì³ñòü ôîðìàë³íó ââîäèëè
20 ìêë 0,9%-ãî ðîç÷èíó NaCl.

Òâàðèí ð³çíèõ ãðóï äîñë³äæóâàëè â
ïåðø³é ïîëîâèí³ äíÿ, â ðàíäîì³çîâàí³é
ïîñë³äîâíîñò³, ïðîòÿãîì îäí³º¿-äâîõ ãîäèí.
Áîëüîâèé ïîð³ã òâàðèí äîñë³äæóâàëè çà
äîïîìîãîþ ïðèñòðîþ, ÿêèé ÿâëÿâ ñîáîþ
êàìåðó ç îðãàí³÷íîãî ñêëà ðîçì³ðàìè
20Õ15Õ20 ñì, ï³äëîãà ÿêî¿ áóëà âèãîòîâëåíà
ç ì³äíîãî äðîòó ä³àìåòðîì 1,5 ìì. Íà ëàïè
òâàðèí, ÿê³ çíàõîäèëèñÿ íà òàê³é ï³äëîç³, ç³
ñïåö³àëüíî êåðîâàíîãî êîìï�þòåðîì ïðèñò-
ðîþ ïîäàâàëè çðîñòàþ÷ó åëåêòðè÷íó
íàïðóãó ç³ øâèäê³ñòþ 10 Â/ñ. Êîæíó ìèøó
áðàëè â äîñë³ä ëèøå îäèí ðàç. Êîæí³é
òâàðèí³ ïðåä�ÿâëÿëè ïî òðè âèïðîáóâàííÿ:

ÿê ôîðìàë³í. Òâàðèíè ë³í³¿  C57BL/6J áóëè
á³ëüø ðóõëèâ³, í³æ òâàðèíè ë³í³¿ CBA/CaLac.
²íòåíñèâí³ñòü áîëüîâî¿ ðåàêö³¿ ó íèõ áóëà
âèùîþ ïðîòÿãîì óñüîãî ÷àñó ñïîñòåðå-
æåíü. Íà ðèñ. 1 çîáðàæåíî ÷àñîâó äèíàì³êó
ÁÐÏ ìèøåé öèõ äâîõ ë³í³é íà ââåäåííÿ 5%
-ãî ðîç÷èíó ôîðìàë³íó (n=30 ó êîæí³é ãðóï³).
Õàðàêòåð ïîñòóïîâîãî çìåíøåííÿ ÁÐÏ áóâ
ð³çíèé äëÿ êîæíî¿ ë³í³¿ òâàðèí. ßêùî ó
òâàðèí ë³í³¿ C57BL/6J ³íòåíñèâí³ñòü ÁÐÏ
çíèæóâàëàñÿ çà ãîäèíó ñïîñòåðåæåíü
ïðèáëèçíî âäâ³÷³, òî ó òâàðèí ë³í³¿ CBA/
CaLac � òàêå çíèæåííÿ ñÿãàëî ï�ÿòèêðàòíî¿
â³äì³ííîñò³. Ñóìàðíèé ÷àñ ÁÐÏ çà ãîäèíó
ñïîñòåðåæåíü ó òâàðèí ãåíåòè÷íî¿ ë³í³¿
C57BL/6J áóâ íà 73% á³ëüøèé, í³æ ó òâàðèí
ë³í³¿ CBA/CaLac (â³äíîøåííÿ äèñïåðñ³é
ñòàíîâèëî Ê

F
=3.90, ùî çà äèñïåðñ³éíèì

êðèòåð³ºì Ô³øåðà â³äïîâ³äàº Ð<0,001).
Ñåðåä ³íøèõ ïðîÿâ³â ïîâåä³íêè ïîð³âíþ-
âàëèñÿ  ðóõîâà àêòèâí³ñòü òâàðèí òà òðè-
âàë³ñòü ñíó. Ðóõîâà àêòèâí³ñòü îö³íþâàëàñÿ
çà ñóìîþ ÷àñó ïåðåì³ùåíü òâàðèí ïî êë³òö³
òà ÷àñó, çàòðà÷åíîãî òâàðèíîþ íà ¿æó ³
ãðóì³íã (âìèâàííÿ, âèëèçóâàííÿ íåïîø-
êîäæåíèõ ÷àñòèí ò³ëà). ×àñ ñíó òâàðèí

Îñîáëèâîñò³ áîëüîâî¿ ðåàêö³¿

Ðèñ. 1. Äèíàì³êà áîëüîâî¿ ðåàêö³¿ ïîâåä³íêè íà ââåäåííÿ 5%-
ãî ðîç÷èíó ôîðìàë³íó ó ìèøåé ë³í³é C57BL/6J (1) ³ CBA/
CaLac (2). Çà â³ññþ îðäèíàò � òðèâàë³ñòü âèëèçóâàííÿ òâàðè-
íîþ óðàæåíî¿ ê³íö³âêè çà ïîñë³äîâí³ 5-õâèëèíí³ ³íòåðâàëè; çà
â³ññþ àáñöèñ � ÷àñ ñïîñòåðåæåíü
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ïåðøå � ÷åðåç 3 õâ ï³ñëÿ âì³ùåííÿ â
äîñë³äíó êàìåðó, íàñòóïí³ � ÷åðåç 2 õâ
îäíå çà îäíèì. Ðåºñòðóâàëè íàïðóãó,
ÿêà âèêëèêàëà áîëüîâó ðåàêö³þ (âîêà-
ë³çàö³þ àáî ï³äñêîê òâàðèíè), â òó æ
ìèòü ¿¿ âèìèêàëè. Ñòóï³íü ðîçá³æíîñò³
îòðèìàíèõ ðåçóëüòàò³â îö³íþâàëè çà
äîïîìîãîþ ñòàòèñòè÷íîãî àëãîðèòìó
Ñòüþäåíòà (Independent-Samples T-
test) ³ äèñïåðñ³éíèì àíàë³çîì çà êðèòå-
ð³ºì Ô³øåðà (One-Way ANOVA) ïðîã-
ðàìíèì ïàêåòîì «SPSS 11». Ðîçá³æ-
íîñò³ ââàæàëè â³ðîã³äíèìè ïðè Ð<0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ñë³ä çàçíà÷èòè, ùî ì³æ òâàðèíàìè
äâîõ âèáðàíèõ ãåíåòè÷íèõ ë³í³é ñïîñ-
òåð³ãàëèñÿ ñóòòºâ³ â³äì³ííîñò³ ïîâå-
ä³íêè íà òàêèé íîöèöåïòèâíèé ñòèìóë,

õ â
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â³äë³êîâóâàâñÿ â³ä ìîìåíòó, êîëè òâàðèíà
ñèä³ëà íåðóõîìî ç çàïëþùåíèìè î÷èìà
âïðîäîâæ 30 ñ. Ïîêàçàíî, ùî òâàðèíè ë³í³¿
C57BL/6J ïîð³âíÿíî ç ìèøàìè ë³í³¿ CBA/
CaLac á³ëüøå ÷àñó ðóõàëèñÿ ñàìå â ñå-
ðåäèí³ ïåð³îäó ñïîñòåðåæåíü (ç 15-¿ ïî 35-òó
õâèëèíó): 175 ± 37 ùîäî 76 ñ ± 12 ñ (Ê

F
=9,84;

Ð<0,001). Òðèâàë³ñòü ñíó òâàðèí ë³í³¿ CBA/
CaLac, íàâïàêè, áóëà âèùîþ (912 ñ ± 74 ñ),
í³æ ó ìèøåé ë³í³¿ Ñ57ÂL/6J (346 ñ ± 54 ñ)
çà ãîäèíó ñïîñòåðåæåíü (Ê

F
=1,98; Ð<0,05).

Òâàðèíè ë³í³¿ CBA/CaLac ïî÷èíàëè çàñèíàòè

øóâàëàñÿ ïðèáëèçíî îäíàêîâî äëÿ
îáîõ ãåíåòè÷íèõ ë³í³é: äðóãîìó � íà 5%,
òðåòüîìó � íà 14% â³äíîñíî ïåðøîãî
ñòèìóëó (ðèñ. 3).

Ó ñåð³¿ äîñë³ä³â ç àóòáðåäíèìè
á³ëèìè ìèøàìè âèçíà÷åíî õàðàêòåð
çì³í ïîâåä³íêîâèõ ïðîÿâ³â òâàðèí íà
ôîðìàë³íîâèé òåñò ïðîòÿãîì 2 ãîä
(ðèñ. 4). Ó öèõ äîñë³äàõ ïîâåä³íêîâ³
ïðîÿâè òâàðèí ï³ñëÿ ââåäåííÿ ôîðìà-
ë³íó ïîð³âíþâàëèñÿ ç êîíòðîëüíèìè
òâàðèíàìè. Ââåäåíèé òâàðèíàì ôîð-
ìàë³í ïðèçâîäèâ äî âèëèçóâàííÿ
òðàâìîâàíî¿ ôîðìàë³íîì ê³íö³âêè, ÷àñ
ÿêî¿ âèáðàíî çà ÁÐÏ. Ïðè öüîìó
â³äáóâàëàñü ³ñòîòíà çì³íà ³íøèõ
ïðîÿâ³â ïîâåä³íêè òâàðèí ÿê ðóõîâèõ,
òàê ³ ïàñèâíèõ. Ó êîíòðîë³ çà ãîäèíó

ñïîñòåðåæåíü òðèâàë³ñòü ðóõîâèõ ïðîÿâ³â
ïîâåä³íêè (ïåðåì³ùåííÿ, âìèâàííÿ, ïðèé-
ìàííÿ ¿æ³) ïåðåâèùóâàëà ÷àñ ïàñèâíîãî
ñòàíó òâàðèí (íåðóõîì³ñòü, ñîí) ìàéæå â
òðè ðàçè. Ï³ñëÿ ââåäåííÿ òâàðèíàì ôîðìà-
ë³íó ÷àñ ïàñèâíîãî ñòàíó, íàâïàêè, âòðè÷³
ïåðåâèùóâàâ ÷àñ ðóõîâèõ ïðîÿâ³â (íå âðà-
õîâóþ÷è òðèâàë³ñòü áîëüîâî¿ ðåàêö³¿). Òà-
êèì ÷èíîì, íîöèöåïòèâíèé ñòèìóë ïðèçâî-
äèâ äî äîì³íóâàííÿ ïàñèâíîãî ñòàíó ñåðåä
³íøèõ ïðîÿâ³â ïîâåä³íêè òâàðèí. ×àñ
ïàñèâíîãî ñòàíó ïåðåâèùóâàâ ÷àñ óñ³õ
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Ðèñ. 2. ×àñîâ³ çàëåæíîñò³ ñíó äâîõ ë³í³é ìèøåé CBA/CaLac (1)
³ C57BL/6J (2) ï³ñëÿ ââåäåííÿ òâàðèíàì 5 %-ãî ðîç÷èíó ôîðìà-
ë³íó. Çà â³ññþ îðäèíàò � ñåðåäí³ çíà÷åííÿ ÷àñó ïðîÿâó çà
ïîñë³äîâí³ 10-õâèëèíí³ ³íòåðâàëè; çà â³ññþ àáñöèñ � ÷àñ ñïîñ-
òåðåæåíü
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Ðèñ. 3. Äèíàì³êà åëåêòðè÷íî¿ íàïðóãè, ùî âèêëèêàº áîëüîâó
ðåàêö³þ ó ìèøåé ë³í³é C57BL/6J (1) ³ CBA/CaLac (2) ïðè
òðüîõ ïîñë³äîâíèõ âèïðîáóâàííÿõ: (²�²²²) ÷åðåç 3, 5 ³ 7 õâ

ïðèáëèçíî ÷åðåç 20 õâ, à ë³í³¿ C57BL/6J �
40 õâ ï³ñëÿ ïî÷àòêó äîñë³äó (ðèñ. 2).

Ïîêàçàíî íàÿâí³ñòü ðîçá³æíîñòåé ó
áîëüîâîìó ïîðîç³ äëÿ äâîõ âèáðàíèõ
ãåíåòè÷íèõ ë³í³é òâàðèí ó äîñë³äàõ ç
åëåêòðè÷íèì ñòèìóëîì. Òàê³ ðîçá³æ-
íîñò³ âèÿâëåíî ó òâàðèí ð³çíèõ ãåíåòè÷-
íèõ ë³í³é, ³ ì³æ òðüîìà ïîñë³äîâíèìè
âèïðîáóâàííÿìè ó êîæí³é ë³í³¿. Äëÿ
òâàðèí ë³í³¿ Ñ57ÂL/6J ñåðåäíÿ íàïðóãà
ó âñ³õ âèïðîáóâàííÿõ (n=36), ÿêà âèêëè-
êàëà áîëüîâó ðåàêö³þ, ñòàíîâèëà 50,0 Â ±
1,49 Â, äëÿ òâàðèí ë³í³¿ CBA/CaLac �
44,9 Â ± 1,42 Â (Ê

F
=1,9; Ð<0,05). Ó

êîæíîìó íàñòóïíîìó âèïðîáóâàíí³
âåëè÷èíà åëåêòðè÷íîãî ñòèìóëó çìåí-

õ â
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ïðîÿâ³â ïîâåä³íêè òâàðèí ðàçîì âçÿòèõ,
âêëþ÷àþ÷è ÁÐÏ, íà 40%. ×àñîâ³ çì³íè
³íòåíñèâíîñò³ êîæíîãî ïðîÿâó ïîâåä³íêè
òâàðèí ç îñåðåäêîì áîëþ ³ñòîòíî â³äð³ç-
íÿëèñÿ â³ä êîíòðîëþ. Ó êîíòðîëüíèõ ìèøåé
³íòåíñèâí³ñòü ðóõîâî¿ àêòèâíîñò³ ëèøå
÷åðåç ãîäèíó ïî÷èíàëà çíèæóâàòèñÿ. Ó
òâàðèí ç íîö³öåïòèâíèì ñòèìóëîì (ôîðìà-
ë³í) ðóõîâà àêòèâí³ñòü (ÿê ³ áîëüîâà ðåàê-
ö³ÿ) íàáóâàëà ìàêñèìàëüíîãî çíà÷åííÿ
ò³ëüêè íà ïî÷àòêó ñïîñòåðåæåíü ³ øâèäêî
çìåíøóâàëàñÿ, ñÿãàþ÷è íóëüîâèõ çíà÷åíü
÷åðåç 30 õâ, ÷àñòêîâî â³äíîâëþâàëàñÿ ÷åðåç
100 õâ. Ó êîíòðîë³ ³íòåíñèâí³ñòü ñíó
ïîñòóïîâî ï³äâèùóâàëàñÿ, íàáóâàþ÷è
ìàêñèìàëüíèõ çíà÷åíü ÷åðåç 100�120 õâ.
Äëÿ äîñë³äíèõ òâàðèí ÷àñîâà çàëåæí³ñòü
³íòåíñèâíîñò³ ñíó ìàëà ÷³òêèé ìàêñèìóì íà
70-é õâèëèí³, ìàéæå â ñåðåäèí³ 120-õâèëèí-
íîãî ïðîì³æêó ñïîñòåðåæåíü.

Ðåçóëüòàòè äîñë³äæåíü ³ç ³íáðåäíèìè
ìèøàìè ïîêàçàëè, ùî ââåäåííÿ ôîðìàë³íó
ïðèçâîäèòü äî ñóòòºâèõ çì³í ó ïîâåä³íö³
òâàðèí, çìåíøóºòüñÿ ¿õ ðóõîâà àêòèâí³ñòü,
çá³ëüøóºòüñÿ ÷àñ ïàñèâíîãî ñòàíó. Íîöè-
öåïòèâíå çáóäæåííÿ âèêëèêàº ðîçâèòîê
ïðîöåñ³â, ê³íöåâèì åôåêòîì ÿêèõ º ãàëü-
ìóâàííÿ � ïîñëàáëåííÿ çáóäæåííÿ. Òàêèì
÷èíîì, ï³äòâåðæóºòüñÿ â³äîìå òâåðäæåííÿ,
ùî ãàëüìóâàííÿ � îñîáëèâèé àêòèâíèé

ïðîöåñ ó íåðâîâ³é ñèñòåì³, âèêëèêàíèé
çáóäæåííÿì [4]. Ïðîÿâîì ïîâåä³íêè òâàðèí,
ÿêèé ó íàøèõ äîñë³äàõ íàéá³ëüø â³ä÷óòíî
çì³íþâàâñÿ íà ïî÷àòêó ñïîñòåðåæåíü, áóëî
âèëèçóâàííÿ òâàðèíîþ îñåðåäêó áîëþ (÷àñ
éîãî ó äîñë³äíèõ òâàðèíè ó 5 ðàç³â âèùèé
çà êîíòðîëü). Îòæå, âèá³ð ÷àñó âèëèçóâàííÿ
òâàðèíîþ îñåðåäêó áîëþ º íàéá³ëüø
îïòèìàëüíèì ùîäî îö³íêè éîãî ³íòåí-
ñèâíîñò³. Ñë³ä çàóâàæèòè, ùî ³ñòîòíå
çíèæåííÿ ÁÐÏ ó òâàðèí ïðîòÿãîì 20�30 õâ
íå îçíà÷àº â³äñóòíîñò³ áîëüîâîãî ñèíäðîìó,
ïîäîâæåííÿ ÿêîãî âèçíà÷àºòüñÿ ÷àñîì
ïàñèâíîãî ñòàíó òâàðèí. ²íø³ ïðîÿâè
ïîâåä³íêè, ð³çí³ âèäè ðóõîâî¿ àêòèâíîñò³
(êð³ì áîëüîâî¿), ïàñèâí³ ñòàíè òà ¿õ ñï³â³ä-
íîøåííÿ òàêîæ ìîæóòü âèêîðèñòîâóâàòèñÿ
äëÿ àíàë³çó áîëüîâîãî ñèíäðîìó  ÿê äîïî-
ì³æí³ ïîêàçíèêè.

Ïîð³âíþþ÷è ðîçá³æíîñò³ çíà÷åíü ó ÁÐÏ
äëÿ äâîõ ãåíåòè÷íèõ ë³í³é ìèøåé, ñë³ä
â³äçíà÷èòè íàÿâí³ñòü âèñîêîãî ð³âíÿ çíà÷ó-
ùîñò³ (Ð < 0,001). Òàê³ â³äì³ííîñò³ ñâ³ä÷àòü
ïðî ³ñòîòíó ð³çíèöþ ó ñïðèéìàíí³ íîöèöåï-
òèâíîãî ñòèìóëó òâàðèíàìè ë³í³é C57BL/6J
³ CBA/CaLac. Â³äîìî, ùî äëÿ ëþäèíè òà
òâàðèí ³ñíóº ð³çíà ³íäèâ³äóàëüíà ÷óòëèâ³ñòü
äî ñòðåñó [3, 6]. Çã³äíî ç ñó÷àñíèìè óÿâ-
ëåííÿìè, ëîêîìîòîðíà àêòèâí³ñòü º ãåíå-
òè÷íî çàïðîãðàìîâàíîþ âèäîâîþ îçíàêîþ

Îñîáëèâîñò³ áîëüîâî¿  ðåàêö³¿

Ðèñ. 4. Çì³íà ïðîÿâ³â ïîâåä³íêè íà ôîðìàë³í äëÿ àóòáðåäíèõ
á³ëèõ ìèøåé çà 60 õâ ñïîñòåðåæåíü: 1 � êîíòðîëü, 2 � ôîðìàë³í;
² � ÷àñ âèëèçóâàííÿ òâàðèíîþ òðàâìîâàíî¿ ê³íö³âêè; ²² � ÷àñ
ðóõîâèõ ïðîÿâ³â ïîâåä³íêè; ²²² � ÷àñ ïàñèâíîãî ñòàíó
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c [1]. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü
ïðî íàÿâí³ñòü ³íäèâ³äóàëüíèõ îñîáëè-
âîñòåé ðîçâèòêó ÁÐÏ ó äîñë³äæó-
âàíèõ ë³í³é òâàðèí, ÿê³ ãðóíòóþòüñÿ
íà ¿õ ãåíåòè÷íèõ â³äì³ííîñòÿõ. Ùîäî
³íøî¿ ðóõîâî¿ àêòèâíîñò³ òâàðèí, òî
ï³ñëÿ óòâîðåííÿ îñåðåäêó áîëþ âîíà
òåæ çàëèøàëàñÿ âèùîþ ó òâàðèí ë³í³¿
C57BL/6J. ×àñ ïàñèâíîãî ñòàíó,
âêëþ÷àþ÷è ñîí òâàðèí, áóâ íèæ÷èì
ó òâàðèí ö³º¿ ë³í³¿ .

Ðåçóëüòàòè, îòðèìàí³ â äîñë³äàõ
ç åëåêòðè÷íîþ íàïðóãîþ âêàçóþòü
íà òå, ùî áîëüîâèé ïîð³ã òâàðèí ë³í³¿
C57BL/6J âèùèé í³æ ó ìèøåé ë³í³¿
C57BL/6J. Òîáòî, ö³ òâàðèíè ìåíø
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÷óòëèâ³ø³ äî åëåêòðè÷íîãî ñòèìóëó. Òàêèì
÷èíîì, ðîçâèòîê áîëüîâîãî ñèíäðîìó ó
òâàðèí ãåíåòè÷íî¿ ë³í³¿ C57BL/6J â³äáó-
âàºòüñÿ ç ï³äâèùåíèì ð³âíåì ÁÐÏ íà ôîí³
çíèæåíî¿ ÷óòëèâîñò³.

ÂÈÑÍÎÂÊÈ

1. Íîöèöåïòèâíèé ñòèìóë (ôîðìàë³íîâèé
òåñò) ïðèçâîäèòü äî ñóòòºâîãî çíèæåííÿ
ðóõîâèõ ïðîÿâ³â ïîâåä³íêè òâàðèí ³ çá³ëü-
øåííÿ ÷àñó ïåðåáóâàííÿ ¿õ ó ïàñèâíîìó ñòàí³.

2. Ðîçâèòîê áîëüîâîãî ñèíäðîìó ó
òâàðèí ãåíåòè÷íî¿ ë³í³¿ C57BL/6J â³äáó-
âàºòüñÿ ç ï³äâèùåíèì ð³âíåì ÁÐÏ íà ôîí³
çíèæåíî¿ ÷óòëèâîñò³ äî íîöèöåïòèâíîãî
ñòèìóëó â³äíîñíî òâàðèí ë³í³¿ CBA/CaLac.
²íòåíñèâíèé ðîçâèòîê áîëüîâîãî ñèíäðîìó
íå îáîâ�ÿçêîâî ñóïðîâîäæóºòüñÿ ï³äâèùå-
íîþ ÷óòëèâ³ñòþ äî íîöèöåïòèâíîãî ñòèìóëó.

3. ²íòåíñèâí³øà ñîìàòè÷íà áîëüîâà
ðåàêö³ÿ ó òâàðèí ãåíåòè÷íî¿ ë³í³¿ C57BL/6J
ìîæå âêàçóâàòè íà á³ëüøó ðåàêòèâí³ñòü
íåðâîâî¿ ñèñòåìè öèõ òâàðèí â³äíîñíî
òâàðèí ë³í³¿ CBA/CaLac. Äîñë³äæåííÿ
êë³òèííèõ ìåõàí³çì³â, ÿê³ ëåæàòü â îñíîâ³
ôóíêö³îíóâàííÿ íåðâîâî¿ ñèñòåìè ãåíåòè÷-
íèõ ë³í³é òâàðèí, íàäàë³  äîïîìîæóòü ïðè
âèâ÷åíí³ ðîçâèòêó ñîìàòè÷íîãî áîëþ òà
ïîøóêó åôåêòèâíèõ ³íäèâ³äóàëüíèõ ã³ïî-
àíàëüãåòè÷íèõ çàõîä³â.

B. S. Sushko, A. V. Budak

FEATURES OF SOMATIC PAINFUL REACTION
AND PAINFUL SENSITIVITY OF THE ANIMALS
IN DIFFERENT GENETIC GROUPS

The development of a painful syndrome in two genetic
lines of mice 57BL/6J and CBA/CaLac was investigated in
experiments with the formalin test. It have been shown the
influence of nociceptive stimulus on behaviour of animals,
the presence of essential distinctions in painful behav-
ioural reaction and other behavioural states, the difference
in a painful threshold on electric stimulus between these
both groups of animals. The nociceptive stimulus results
in reduction of behaviour mobility states of animals and

Á. Ñ. Ñóøêî, À. Â. Áóäàê

increases the passive behaviour states. The genetic line of
mice 57BL/6J has shown higher values of intensity of pain-
ful reaction at the lower background painful sensitivity to
electric stimulus, animal lines 57BL/6J were more mobile
than animal lines CBA/CaLac. Such character of animal
behaviour in lines C57BL/6J suggests the increased reac-
tivity of nervous system of these animals, it may serve as
a model for studying the cellular mechanisms of develop-
ment of somatic pain for finding effective hypoanalgetic
steps.

A.A. Bogomoletz Institute of Physiology
National Academy of  Sciences of Ukraine, Kiev
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