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Ðåôåðàò
Ïåðñïåêòèâíèìè àíàëüãåòèêàìè, ùî âîäíî÷àñ âèÿâ-
ëÿþòü ïðîòèçàïàëüí³ âëàñòèâîñò³, º ïîõ³äí³ 5,7-ä³à-
öèë-3-Í(àëê³ë)-6-àðèë-5Í-[1,2,4]òð³àçîëî[3,4-
b][1,3,4]ò³àä³àçèíó.
Ìåòà. Îö³íèòè äîçîçàëåæí³ñòü çíåáîëþâàëüíîãî
åôåêòó ñïîëóêè IFT_247, ó÷àñòü îï³î¿äåðã³÷íî¿ ñêëà-

Abstract
Derivatives of 5,7-diacyl-3-H(alkyl)-6-aryl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazine.
Aim. To evaluate the dose dependence of the analgesic
effect of the compound IFT_247, the participation of the
opioidergic component in the mechanism of action of this
compound, its influence on behavioral reactions in the
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äîâî¿ â ìåõàí³çì³ ä³¿ ö³º¿ ñïîëóêè, ¿¿ âïëèâ íà ïîâåä³íêîâ³
ðåàêö³¿ ó òåñò³ â³äêðèòîãî ïîëÿ òà âèçíà÷èòè ãîñòðó
òîêñè÷í³ñòü.
Ìàòåð³àëè ³ ìåòîäè. Îá'ºêòîì äîñë³äæåííÿ îáðàíî
ñïîëóêó IFT_247. Ó äîñë³äæåíí³ âèêîðèñòàíî 80 á³ëèõ
áåçïîðîäíèõ ìèøåé ñàìö³â. Äîñë³äæåííÿ ñîìàòè÷íî-
ãî áîëþ ïðîâîäèëè ç âèêîðèñòàííÿì òåñòó "Ãàðÿ÷à
ïëàñòèíà". ßê êîíêóðåíòíèé áëîêàòîð îï³î¿äíèõ ðå-
öåïòîð³â âèêîðèñòîâóâàëè íàëîêñîí, à ÿê ïðåïàðàò
ïîð³âíÿííÿ  - ìåòàì³çîë íàòð³þ. Ïîâåä³íêîâ³ ðåàêö³¿
äîñë³äæóâàëè â òåñò³ "â³äêðèòå ïîëå". Ãîñòðó òîê-
ñè÷í³ñòü âèçíà÷àëè in vivo çà ìåòîäîì Â.Á. Ïðîçî-
ðîâñüêîãî. Ðåçóëüòàòè îáðîáëÿëè çà äîïîìîãè ïðî-
ãðàìè STATISTICA 10.0.
Ðåçóëüòàòè é îáãîâîðåííÿ. Íàéìåíøà ç âèïðîáóâàíèõ
äîç ñïîëóêè IFT_247 5 ìã/êã ñïðè÷èíèëà ñëàáêèé çíåáî-
ëþâàëüíèé åôåêò íà ð³âí³ òåíäåíö³¿ (ïðèð³ñò 34,9%).
Çá³ëüøåííÿ äîçè äî 15 ìã/êã ñïðè÷èíèëî á³ëüøèé åôåêò
(ïðèð³ñò 68,1%, p<0,01). Åôåêò äîçè 25 ìã áóâ íàéá³ëü-
øèì (ïðèð³ñò 149,6%, p<0,001), à ï³äâèùåííÿ äîçè äî
35 ìã/êã íå ïîñèëþâàëî éîãî (ïðèð³ñò 135,9%, p<0,001).
Îòæå, àíàëãåòè÷íà ä³ÿ ñïîëóêè IFT_247 çàëåæèòü â³ä
äîçè, à ìàêñèìàëüíîþ åôåêòèâíîþ ìîæíà ââàæàòè äî-
çó 25 ìã/êã ³ ñàìå ¿¿ âçÿòî äëÿ íàñòóïíèõ åêñïåðèìåíò³â.
Àíàë³ç äàíèõ âèâ÷åííÿ îï³î¿äåðã³÷íîãî ìåõàí³çìó ñïîëóêè
IFT_247 äåìîíñòðóº, ùî áëîêàòîð îï³î¿äíèõ ðåöåïòîð³â
íàëîêñîí íå âïëèíóâ íà ¿¿ çíåáîëþâàëüíèé åôåêò. Öÿ ñïî-
ëóêà per se çá³ëüøèëà ËÏ îáëèçóâàííÿ çàäíüî¿ ëàïè â ñå-
ðåäíüîìó íà 54%. Íà òë³ ä³¿ íàëîêñîíó ËÏ íîöèöåïòèâ-
íî¿ ðåàêö³¿ çð³ñ íà 72,8%, â³äì³ííîñò³ ç ïîêàçíèêîì ãðó-
ïè äîñë³äæóâàíî¿ ñïîëóêè per se â³äð³çíÿþòüñÿ íà ð³âí³
òåíäåíö³¿. Äëÿ ïîð³âíÿííÿ àíàëîã³÷íèé åêñïåðèìåíò âè-
êîíàíî ç êëàñè÷íèì àíàëüãåòèêîì-àíòèï³ðåòèêîì ìå-
òàì³çîëîì íàòð³þ. Ñåðåäí³é ïðèð³ñò ËÏ íîöèöåïòèâ-
íî¿ ðåàêö³¿ çà éîãî âèêîðèñòàííÿ per se ñòàíîâèâ 306,3%,
à çà ïîïåðåäíüî¿ áëîêàäè îï³î¿äíèõ ðåöåïòîð³â íàëîê-
ñîíîì - 204,4%, òîáòî çìåíøóâàâñÿ â ñåðåäíüîìó íà
òðåòèíó, à ìåä³àíà ô³íàëüíîãî ëàòåíòíîãî ÷àñó çìåí-
øèëàñÿ â 2 ðàçè ïðè ìàéæå îäíàêîâîìó âèõ³äíîìó çíà-
÷åíí³. Îòæå, îï³î¿äåðã³÷íèé ìåõàí³çì, î÷åâèäíî, íå áåðå
ó÷àñò³ â àíàëãåòè÷í³é ä³¿ ñïîëóêè IFT_247, ïðîòå òîí-
êèé íåéðîõ³ì³÷íèé ìåõàí³çì àíàëãåòè÷íîãî åôåêòó ñïî-
ëóêè IFT_247 ïîòðåáóº ïîãëèáëåíîãî ç'ÿñóâàííÿ. Ó òåñò³
â³äêðèòîãî ïîëÿ íå âèÿâëåíî ñóòòºâîãî âïëèâó ñïîëóêè
IFT_247 íà ïîâåä³íêó ìèøåé. ªäèíîþ çíà÷óùîþ â³äì³í-
í³ñòþ áóëî çá³ëüøåííÿ ê³ëüêîñò³ áîëþñ³â (p<0,05), ïðîòå
ðåøòà ïîêàçíèê³â åìîö³éíèõ ðåàêö³é òà ¿õ âåãåòàòèâ-
íîãî ñóïðîâîäó (ãðóì³íã, óðèíàö³¿) íå â³äð³çíÿëèñÿ â³ä
êîíòðîëüíèõ çíà÷åíü. Òàêèì ÷èíîì, äîñë³äæóâàíà ñïî-
ëóêà íå ñïðè÷èíÿº àí³ ñòèìóëþþ÷îãî, àí³ ïðèãí³÷óþ÷îãî
âïëèâó íà ÖÍÑ. Ïðè âèçíà÷åíí³ ãîñòðî¿ òîêñè÷íîñò³
ñïîëóêè IFT_247 äîçà 2000 ìã/êã íå âèêëèêàëà ëåòàëü-
íîãî åôåêòó â æîäíî¿ ìèø³. Äîçè 2500 ³ 3980 ìã/êã ñïðè-
÷èíèëè çàãèáåëü 1 òâàðèíè, à äîçà 5010 ìã/êã âèÿâèëàñÿ
ëåòàëüíîþ äëÿ âñ³õ ìèøåé. Íà ï³äñòàâ³ öèõ ðåçóëüòàò³â
ðîçðàõîâàíî ËÄ50, ùî äîð³âíþº 2840±340 ìã/êã. Îòæå,

open field test, and to determine acute toxicity.
Materials and Methods. The compound IFT_247 was
chosen as the object of research. 80 white outbred male
mice were used in the study. Research on somatic pain
was conducted using the "Hot Plate" test. Naloxone was
used as a competitive opioid receptor blocker, and
metamizole sodium was used as a comparison drug.
Behavioral responses were studied in the open field test.
Acute toxicity was determined in vivo according to the
method of V.B. Prozorovsky. The results were processed
using the STATISTICA 10.0 program.
Results and Discussion. The lowest tested dose of
compound IFT_247, 5 mg/kg, produced a weak analgesic
effect at the trend level (34.9% increase). Increasing the
dose to 15 mg/kg produced a greater effect (68.1%
increase, p<0.01). The 25 mg dose effect was the largest
(149.6% increase, p<0.001), and increasing the dose to
35 mg/kg did not increase it (135.9% increase, p<0.001).
Therefore, the analgesic effect of the compound IFT_247
depends on the dose, and the maximum effective dose
can be considered to be 25 mg/kg, it is this dose that was
taken for the following experiments. Analysis of the data
from the study of the opioidergic mechanism of the
compound IFT_247 demonstrates that the opioid receptor
blocker naloxone did not affect its analgesic effect. This
compound per se increased hindpaw licking LP by an
average of 54%. Against the background of the effect of
naloxone, the LP of the nociceptive reaction increased
by 72.8%, the differences with the indicator of the group
of the studied compound per se differ at the level of the
trend. For comparison, a similar experiment was
performed with the classical analgesic-antipyretic sodium
metamizole. The average increase in the LP nociceptive
response during its use per se was 306.3%, and during
the previous blockade of opioid receptors with naloxone -
204.4%, that is, it decreased on average by a third, and
the median of the final latent time decreased by 2 times
with almost the same initial value. Therefore, the
opioidergic mechanism is not involved in the analgesic
effect of the IFT_247 compound, however, the subtle
neurochemical mechanism of the analgesic effect of the
IFT_247 compound needs further clarification. In the
open field test, no significant effect of the compound
IFT_247 on the behavior of mice was found. The only
significant difference was an increase in the number of
boluses (p<0.05), however, the remaining indicators of
emotional reactions and their vegetative accompaniment
(grooming, urination) did not differ from the control
values. Thus, the studied compound does not cause either
a stimulating or depressing effect on the CNS. When
determining the acute toxicity of the compound IFT_247,
a dose of 2000 mg/kg did not cause a lethal effect in any
mouse. Doses of 2500 and 3980 mg/kg caused the death
of 1 animal, and a dose of 5010 mg/kg was lethal in all
mice. Based on these results, the LD50 was calculated,
which is 2840±340 mg/kg. Therefore, according to the

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ



194

Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2023. Ò. 29. ¹ 3-4                                                               ISSN 1029 - 4244 (Print)
Acta Medica Leopoliensia 2023;29(3-4)                                                                               eISSN 2415-3303 (Online)

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

Âñòóï
Çíà÷íå ïîøèðåííÿ çàõâîðþâàíü ³ ïàòîëîã³÷-
íèõ ñòàí³â, ùî ñóïðîâîäæóþòüñÿ áîëüîâèì
ñèíäðîìîì, âèìàãàº ïîïîâíåííÿ òà âäîñêî-
íàëåííÿ àðñåíàëó çíåáîëþâàëüíèõ çàñîá³â.
Ïåðñïåêòèâíèìè àíàëüãåòèêàìè, ùî âîäíî-
÷àñ âèÿâëÿþòü ïðîòèçàïàëüí³ âëàñòèâîñò³, º
ïîõ³äí³ 5,7-ä³àöèë-3-Í(àëê³ë)-6-àðèë-5Í-
[1,2,4]òð³àçîëî[3,4-b][1,3,4]ò³àä³àçèíó, îäíèì
ç íàéàêòèâí³øèõ ïðåäñòàâíèê³â ÿêèõ âèÿâèâ-
ñÿ 1-(5-àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³-
àçîëî[3,4-b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîí [1-
3]. Ïîñòàº ïèòàííÿ ùîäî ïîãëèáëåíîãî äîñë³-
äæåííÿ ö³º¿ ñïîëóêè, â òîìó ÷èñë³ îö³íêà çà-
ëåæíîñò³ åôåêòó â³ä äîçè, ç'ÿñóâàííÿ ìåõàí³ç-
ìó ä³¿, ñóïóòí³õ íåéðîòðîïíèõ åôåêò³â, ãîñò-
ðî¿ òîêñè÷íîñò³.

Ìåòà äîñë³äæåííÿ - îö³íèòè äîçîçà-
ëåæí³ñòü çíåáîëþâàëüíîãî åôåêòó 1-(5-àöå-
òèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-
b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîíó, ó÷àñòü îï³î-
¿äåðã³÷íî¿ ñêëàäîâî¿ â ìåõàí³çì³ ä³¿ ö³º¿ ñïî-
ëóêè, ¿¿ âïëèâ íà ïîâåä³íêîâ³ ðåàêö³¿ ó òåñò³
â³äêðèòîãî ïîëÿ òà âèçíà÷èòè ãîñòðó òîêñè÷-
í³ñòü ö³º¿ ñïîëóêè.

Ìàòåð³àëè ³ ìåòîäè
Îá'ºêòîì äîñë³äæåííÿ îáðàíî 1-(5-àöåòèë-3-
ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-
b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîí, ëàáîðàòîðíèé
øèôð IFT_247 (Ðèñ. 1). Ñïîëóêó ñèíòåçîâàíî
ó â³ää³ë³ ñèíòåçó ô³ç³îëîã³÷íî-àêòèâíèõ ðå-
÷îâèí ÄÓ "²íñòèòóò ôàðìàêîëîã³¿ òà òîêñè-
êîëîã³¿ Íàö³îíàëüíî¿ Àêàäåì³¿ Ìåäè÷íèõ
Íàóê Óêðà¿íè" ï³ä êåð³âíèöòâîì ä. ôàðì.
íàóê., ïðîô. Äåì÷åíêà À.Ì.

Ó äîñë³äæåíí³ âèêîðèñòàíî 80 á³ëèõ áåç-
ïîðîäíèõ ìèøåé ñàìö³â ìàñîþ áëèçüêî 30 ã.

Òâàðèí óòðèìóâàëè â ñòàíäàðòíèõ óìîâàõ â³-
âàð³þ Íàâ÷àëüíî-íàóêîâîãî ³íñòèòóòó ïðèê-
ëàäíî¿ ôàðìàö³¿ Íàö³îíàëüíîãî ôàðìàöåâòè÷-
íîãî óí³âåðñèòåòó. Ìèø³ ìàëè â³ëüíèé äîñòóï
äî ¿æ³ òà âîäè â êîíòðîëüîâàíèõ óìîâàõ (ñòàëà
òåìïåðàòóðà ïîâ³òðÿ íà ð³âí³ +21-22°C ³ âî-
ëîã³ñòü 65%).

Äîñë³äè âèêîíàíî çã³äíî ç Äèðåêòè-
âîþ ªâðîïåéñüêîãî Ñîþçó 2010/10/63 EU
(2010 ð.) ùîäî åêñïåðèìåíò³â íà òâàðèíàõ.
Ï³ä ÷àñ óñ³õ ìàí³ïóëÿö³é ç òâàðèíàìè äîòðè-
ìóâàëèñÿ ïðèíöèï³â á³îåòèêè, êåðóþ÷èñü ïî-
ëîæåííÿìè ªâðîïåéñüêî¿ êîíâåíö³¿ ùîäî çà-
õèñòó õðåáåòíèõ òâàðèí, ÿêèõ âèêîðèñòîâó-
þòü â åêñïåðèìåíòàõ òà ³íøèõ íàóêîâèõ ö³ëÿõ
(1986 ð.), à òàêîæ Äèðåêòèâè Ðàäè ªâðîïè
2010/63/EU (2010 ð.).

Âèêîðèñòîâóâàëè áàçîâó ìîäåëü äîñë³-
äæåííÿ ñîìàòè÷íîãî áîëþ - òåñò "Ãàðÿ÷à
ïëàñòèíà" [4]. Çàçíà÷åíà ìîäåëü ´ðóíòóºòüñÿ
íà ïîäðàçíåíí³ íîöèöåïòîð³â øê³ðè ëàï ïî-
ì³ðíî ãàðÿ÷îþ ïëàñòèíîþ (ïðèëàä Hot/Cold
Plate (Bioseb, USA) ïðè òåìïåðàòóð³ ïîâåðõí³
+54°Ñ. Ðåºñòðóâàëè ëàòåíòíèé ïåð³îä (ËÏ)
òèïîâî¿ ïîâåä³íêîâî¿ â³äïîâ³ä³ íà íîöèöåï-
òèâíó ñòèìóëÿö³þ - îáëèçóâàííÿ çàäíüî¿ ëà-
ïè, ùî º íàéá³ëüø ñïåöèô³÷íèì ìàðêåðîì áî-
ëüîâèõ ïî÷óòò³â [4, 5]. Ïåðåáóâàííÿ ìèøåé

N

S

N
N

NO

O
Ðèñ. 1

Õ³ì³÷íà ñòðóêòóðà 1-(5-àöåòèë-3-ìåòèë-6-ôåí³ë-
5H-[1,2,4]òð³àçîëî[3,4-b][1,3,4]ò³àä³àçèí-7-³ë)-

åòàíîíó (ñïîëóêè IFT_247)

çà ðåçóëüòàòàìè ñïîëóêà IFT_247 íàëåæèòü äî ìàëî-
òîêñè÷íèõ ðå÷îâèí (500 ìã/êã < ËÄ50 < 5000 ìã/êã, IV
êëàñ òîêñè÷íîñò³ çà êëàñèô³êàö³ºþ Íoge òà Sterner).
Âèñíîâêè. Ñïîëóêà IFT_247 ÷èíèòü äîçîçàëåæíèé
çíåáîëþâàëüíèé åôåêò, ìàêñèìàëüíî åôåêòèâíîþ º
äîçà 25 ìã/êã. Ó ìåõàí³çì³ àíàëãåòè÷íî¿ ä³¿ ñïîëóêè
íå áåðå ó÷àñò³ îï³î¿äåðã³÷íèé âïëèâ. Äàíà ñïîëóêà íå
âèêëèêàº çì³í ïîâåä³íêè ìèøåé ó òåñò³ â³äêðèòîãî
ïîëÿ òà íàëåæèòü äî IV êëàñó òîêñè÷íîñò³ - ìàëî-
òîêñè÷í³ ðå÷îâèíè.

results, the compound IFT_247 belongs to low-toxic
substances (500 mg/kg < LD50 < 5000 mg/kg, toxicity
class IV according to Noge and Sterner classification).
Conclusions. The IFT_247 compound exerts a dose-
dependent analgesic effect, the maximum effective dose
being 25 mg/kg. Opioidergic influence is not involved in
the mechanism of analgesic action of the compound. This
compound does not cause changes in the behavior of mice
in the open field test and belongs to the IV toxicity class -
low-toxic substances.
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íà ãàðÿ÷³é ïëàñòèí³ îáìåæóâàëè 60 ñ ç ìåòîþ
óíèêíåííÿ îï³êó. ßêùî ïðîòÿãîì öüîãî ÷àñó
ðåàêö³ÿ áóëà â³äñóòíÿ, ââàæàëè, ùî ËÏ äî-
ð³âíþº 60 ñ. Òàêîæ âðàõîâóâàëè ê³ëüê³ñòü òâà-
ðèí ç ³íøèìè ñòàíäàðòíèìè äëÿ öüîãî òåñòó ïî-
âåä³íêîâèìè ïàòåðíàìè (êë³ìá³íã, ñòðèáêè).

Ó ïåðø³é ñåð³¿ äîñë³ä³â âèçíà÷àëè äî-
çîçàëåæí³ñòü àíàëãåòè÷íîãî åôåêòó. Ï³ñëÿ âè-
çíà÷åííÿ âèõ³äíîãî ËÏ ìèøàì âíóòð³øíüî-
øëóíêîâî (â/ø) ââîäèëè ñïîëóêó IFT_247 â
äîçàõ 5; 15; 25 ³ 35 ìã/êã ó âèãëÿä³ âîäíî¿ ñóñ-
ïåíç³¿, ñòàá³ë³çîâàíî¿ òâ³íîì-80, â îá'ºì³ 0,1
ìë íà 10 ã ìàñè. ×åðåç 60 õâ ïîâòîðþâàëè âè-
çíà÷åííÿ ËÏ. Êîíòðîëüíèì òâàðèíàì óâîäè-
ëè â/ø åêâ³âàëåíòíó ê³ëüê³ñòü âîäè.

Ó äðóã³é ñåð³¿ äîñë³ä³â âèçíà÷àëè ìîæ-
ëèâó ó÷àñòü îï³î¿äåðã³÷íîãî ìåõàí³çìó â àíàë-
ãåòè÷í³é ä³¿ ñïîëóêè IFT_247 ó ìàêñèìàëüíî
åôåêòèâí³é äîç³. Äëÿ öüîãî òâàðèíàì ï³ñëÿ âè-
çíà÷åííÿ âèõ³äíîãî ËÏ ó òåñò³ "Ãàðÿ÷à ïëàñ-
òèíà" ââîäèëè êîíêóðåíòíèé áëîêàòîð îï³î-
¿äíèõ ðåöåïòîð³â íàëîêñîí (Íàëîêñîí-ÇÍ,
ÒÎÂ "Çäîðîâ'ÿ íàðîäó", Óêðà¿íà) âíóòð³øíüî-
î÷åðåâèííî (â/î) â äîç³ 5 ìã/êã [6] çà 30 õâ äî
äîñë³äæóâàíî¿ ñïîëóêè, à ÷åðåç 60 õâ ï³ñëÿ ¿¿
ââåäåííÿ ïîâòîðíî âèì³ðþâàëè ËÏ. ßê ïðå-
ïàðàò ïîð³âíÿííÿ â öèõ äîñë³äàõ âèêîðèñòî-
âóâàëè ìåòàì³çîë íàòð³þ, äëÿ ÿêîãî äîâåäåíî
íàÿâí³ñòü îï³î¿äåðã³÷íî¿ ëàíêè ìåõàí³çìó ä³¿.
Öåé àíàëüãåòèê çä³éñíþº çíåáîëþâàëüíó ä³þ
çà ó÷àñò³ ê³ëüêîõ ìåõàí³çì³â, ç-ïîì³æ ÿêèõ
íàéêðàùå äîñë³äæåíî ³íã³áóâàííÿ ÖÎÃ, óïî-
â³ëüíåííÿ àêòèâàö³¿ L-àðã³í³íó/NO/cGMP/K+-
êàíàëó íà ïåðèôåð³¿ òà â ñïèííîìó ìîçêó, àê-
òèâàö³ÿ íèçõ³äíî¿ ãàëüì³âíî¿ ñèñòåìè êîíò-
ðîëþ áîëþ, âçàºìîä³ÿ ç ãëóòàìàòåðã³÷íîþ
ñèñòåìîþ òà âèâ³ëüíåííÿ åíäîãåííèõ îï³î¿ä-
íèõ ïåïòèä³â [7]. Ìåòàì³çîë íàòð³þ (Àíàëü-
ã³í, "Ëåêõ³ì", Õàðê³â) ââîäèëè âíóòð³øíüî-
î÷åðåâèííî (â/î) â äîç³ 500 ìã/êã ó âèãëÿä³
âîäíîãî ðîç÷èíó â îá'ºì³ 0,1 ìë íà 10 ã ìàñè.
×àñòèí³ ìèøåé çà 30 õâ. äî ìåòàì³çîëó ââî-
äèëè íàëîêñîí ÿê îïèñàíî âèùå. Êîíòðîëü-
íèì òâàðèíàì ó öüîìó åêñïåðèìåíò³ â/î ââî-
äèëè ðîç÷èííèê (³çîòîí³÷íèé ðîç÷èí NaCl â
åêâ³âàëåíòíîìó îá'ºì³). Äîäàòêîâî âèçíà÷àëè
ê³ëüê³ñòü ìèøåé ç ïåâíèìè ïðîÿâàìè ðåàêö³é

ï³ä ÷àñ ëàòåíòíîãî ïåð³îäó îáëèçóâàííÿ ëàïè
(ñòðèáêè, êë³ìá³íã, òîùî).

Ïîâåä³íêîâ³ ðåàêö³¿ (ëîêîìîòîðíó àê-
òèâí³ñòü, îð³ºíòîâíî-äîñë³äíèöüêó ä³ÿëüí³ñòü
òà åìîö³éíó ñôåðó) äîñë³äæóâàëè â òåñò³ "â³ä-
êðèòå ïîëå" [8]. Ñïîëóêó IFT_247 ââîäèëè
ìèøàì â/ø â äîç³ 25 ìã/êã, ÿê îïèñàíî âèùå,
îäíîðàçîâî (êîíòðîëüíèì òâàðèíàì âîäó â
àíàëîã³÷íîìó îá'ºì³). ×åðåç 1 ãîä. òâàðèí ðîç-
ì³ùóâàëè â öåíòð³ îñâ³òëåíîãî ïðèñòðîþ, ùî
ÿâëÿº ñîáîþ îáìåæåíèé áîðòàìè ìàéäàí÷èê
³ç 16 êâàäðàòàìè 5×5 ñì, ó ñåðåäèí³ ÿêèõ íà-
ÿâí³ îòâîðè ä³àìåòðîì 1,5 ñì. Ïðîòÿãîì 3 õâ
îö³íþâàëè ëîêîìîòîðíó àêòèâí³ñòü çà ê³ëü-
ê³ñòþ ïåðåòíóòèõ êâàäðàò³â, îð³ºíòîâíî-äî-
ñë³äíèöüêó ä³ÿëüí³ñòü çà ê³ëüê³ñòþ âåðòèêàëü-
íèõ ñò³éîê òà îáñòåæåíèõ îòâîð³â, à åìîö³é-
íèé ñòàí òà éîãî âåãåòàòèâíèé ñóïðîâ³ä - çà
ê³ëüê³ñòþ ôåêàëüíèõ áîëþñ³â, óðèíàö³é òà àê-
ò³â ãðóì³íãó. Äîäàòêîâî ðîçðàõîâóâàëè ñóìè
ïîêàçíèê³â îð³ºíòîâíî-äîñë³äíèöüêî¿ àêòèâ-
íîñò³, âåãåòàòèâíîãî ñóïðîâîäó åìîö³éíèõ ðå-
àêö³é òà ñóìó âñ³õ âèä³â àêòèâíîñò³.

Ãîñòðó òîêñè÷í³ñòü ñïîëóêè IFT_247
âèçíà÷àëè in vivo çà îäíîðàçîâîãî â/ø ââåäåí-
íÿ çà ìåòîäîì Â.Á. Ïðîçîðîâñüêîãî. Äëÿ öüîãî
âèêîðèñòàíî äîçè 2000, 2500, 3980 ³ 5010 ìã/êã,
êîæíó ç ÿêèõ ââîäèëè ìèøàì ó øëóíîê.

Ðåçóëüòàòè îáðîáëÿëè çà äîïîìîãè
ïðîãðàìè STATISTICA 10.0. Ñòàòèñòè÷íó çíà-
÷óù³ñòü çì³í ËÏ íîöèöåïòèâíî¿ ðåàêö³¿ âñå-
ðåäèí³ ãðóïè â äèíàì³ö³ âñåðåäèí³ ãðóïè âè-
çíà÷àëè çà ïàðíèì êðèòåð³ºì Â³ëêîêñîíà,
ì³æãðóïîâ³ â³äì³ííîñò³ - çà t-êðèòåð³ºì Ñòüþ-
äåíòà çà íîðìàëüíîãî ðîçïîä³ëó òà çà êðèòå-
ð³ºì Ìàíà-Â³òí³ çà éîãî â³äñóòíîñò³, à ó âè-
ïàäêó îáë³êó ðåàêö³é â àëüòåðíàòèâí³é ôîðì³
(íàÿâí³ñòü àáî â³äñóòí³ñòü ïåâíî¿ îçíàêè) - çà
êóòîâèì ïåðåòâîðåííÿì Ô³øåðà. Â³äì³ííîñò³
ââàæàëè ñòàòèñòè÷íî çíà÷óùèìè ïðè ð<0,05.

Ðåçóëüòàòè é îáãîâîðåííÿ
Àíàëãåòè÷íà ä³ÿ ñïîëóêè IFT_247 çàëåæèòü
â³ä äîçè (Òàáë. 1). Íàéìåíøà ç âèïðîáóâàíèõ
äîç 5 ìã/êã ñïðè÷èíèëà ñëàáêèé çíåáîëþâàëü-
íèé åôåêò íà ð³âí³ òåíäåíö³¿ (ïðèð³ñò ËÏ îá-
ëèçóâàííÿ çàäíüî¿ ëàïè ñêëàâ ó ñåðåäíüîìó

Experimental research                                                                                              Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
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34,9%). Çá³ëüøåííÿ äîçè äî 15 ìã/êã ñïðè÷è-
íèëî á³ëüøèé åôåêò (ïðèð³ñò ËÏ äîð³âíþâàâ
68,1%, p<0,01). Åôåêò äîçè 25 ìã áóâ íàéá³ëü-
øèì (ïðèð³ñò 149,6%, p<0,001), à ï³äâèùåííÿ
äîçè äî 35 ìã/êã íå ïîñèëþâàëî éîãî (ïðèð³ñò
135,9%, p<0,001). Îòæå, ìàêñèìàëüíîþ åôåê-
òèâíîþ ìîæíà ââàæàòè äîçó 25 ìã/êã, ³ äëÿ
íàñòóïíèõ åêñïåðèìåíò³â âçÿòî ñàìå ¿¿.

Áëîêàòîð îï³î¿äíèõ ðåöåïòîð³â íàëîê-
ñîí íå âïëèíóâ íà çíåáîëþâàëüíèé åôåêò
ñïîëóêè IFT_247 (Òàáë. 2). Öÿ ñïîëóêà per se
çá³ëüøèëà ËÏ îáëèçóâàííÿ çàäíüî¿ ëàïè â ñå-
ðåäíüîìó íà 54% (ìåíøèé ïðèð³ñò ïîð³âíÿíî
ç òàêèì ïðè âèçíà÷åíí³ äîçîçàëåæíîñò³, î÷å-
âèäíî, ïîâ'ÿçàíèé ç õðîíîôàðìàêîëîã³÷íèì
÷èííèêîì, ïîçàÿê ö³ åêñïåðèìåíòè âèêîíàíî
â ð³çí³ äí³). Íà òë³ ä³¿ íàëîêñîíó ËÏ íîöè-

öåïòèâíî¿ ðåàêö³¿ çð³ñ íà 72,8%, â³äì³ííîñò³
ç ïîêàçíèêîì ãðóïè äîñë³äæóâàíî¿ ñïîëóêè
per se â³äð³çíÿþòüñÿ íà ð³âí³ òåíäåíö³¿. Îòæå,
îï³î¿äåðã³÷íèé ìåõàí³çì, î÷åâèäíî, íå áåðå
ó÷àñò³ â àíàëãåòè÷í³é ä³¿ çàçíà÷åíî¿ ñïîëóêè.

Äëÿ ïîð³âíÿííÿ àíàëîã³÷íèé åêñïåðè-
ìåíò âèêîíàíî ç êëàñè÷íèì àíàëüãåòèêîì-àí-
òèï³ðåòèêîì ìåòàì³çîëîì íàòð³þ (Òàáë. 2).
Ñåðåäí³é ïðèð³ñò ËÏ íîöèöåïòèâíî¿ ðåàêö³¿
çà éîãî âèêîðèñòàííÿ per se ñòàíîâèâ 306,3%,
à çà ïîïåðåäíüî¿ áëîêàäè îï³î¿äíèõ ðåöåïòî-
ð³â íàëîêñîíîì - 204,4%, òîáòî çìåíøóâàâñÿ
â ñåðåäíüîìó íà òðåòèíó, à ìåä³àíà ô³íàëü-
íîãî ëàòåíòíîãî ÷àñó çìåíøèëàñÿ â 2 ðàçè ïðè
ìàéæå îäíàêîâîìó âèõ³äíîìó çíà÷åíí³.

Öå ñâ³ä÷èòü, ùî ó çíåáîëþâàëüíîìó
åôåêò³ ìåòàì³çîëó ïåâíà ðîëü íàëåæèòü îï³î-

Ëàòåíòíèé чàñ ðåàêц³ї, ñ Ãðóïà, 
ê³ëüê³ñòü òâàðèí 

Äîçà, 
ìã/êã âèх³äíèé чåðåç 60 хâ Äèíàì³êà, % 

Êîíòðîëü  – 13,3±0,99 
13,0 [11,9;14,7] 

12,9±0,79 
12,5 [12,1; 14,3] 

–1,6±7,3 
+0,95 [–8,7; 6,7] 

5 14,4±1,44  
14,5 [11,1;17,1] 

18,2±2,27 
18,1 [12,9; 20,3] 

+34,9±24,3 
+12,1 [–1,8; 79,6] 

15 13,0±2,23 
11,8 [8,7; 13,5] 

23,4±5,32^ 
21,0 [12,2; 26,9] 

+68,1±14,5** 
+63,2 [37,0;105,1] 

25 11,3±1,11 
11,55 [9,7;18,1] 

27,9±3,26^ 
29,5 [20,2; 31,2] 

+149,6±18,1*** 
+160,8[144,4;165,5] 

Ñïîëóêà IFT_247 

35 12,9±1,60 
12,1 [9,4; 15,9] 

29,1± 2,07^ 
28,0 [25,2; 31,4] 

+135,9±20,8*** 
+160,6[77,4; 168,1] 

Òàáëèöÿ 1
Äîçîçàëåæí³ñòü çíåáîëþâàëüíî¿ ä³¿ 1-(5-àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-b][1,3,4]ò³àä³àçèí-

7-³ë)-åòàíîíó â òåñò³ "Ãàðÿ÷à ïëàñòèíà" â ìèøåé ((Ì±m, Me[Q25; Q75], n=6-7)

Ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³: ^ - ç âèõ³äíèì ïîêàçíèêîì â³äïîâ³äíî¿ ãðóïè (p<0,05) ó äèíàì³ö³;
ì³æãðóïîâ³ â³äì³ííîñò³: ** - ç êîíòðîëåì (p<0,01); *** - ç êîíòðîëåì (p<0,001) íà 60-é õâèëèí³

Ëàòåíòíèé чàñ 
îáëèçóâàííÿ çàäíüîї ëàïè, ñ 

Ê³ëüê³ñòü ìèшåé ç ³íшèìè 
ïîâåä³íêîâèìè ïàòåðíàìè, 

àáñ. ³ % 
Ãðóïà, 

ê³ëüê³ñòü òâàðèí 
âèх³äíèé чåðåç 60 хâ äèíàì³êà, % êë³ìá³íã ñòðèáêè 

Êîíòðîëü,  
n=7 

15,1±1,72 
15,5[12,5; 18,6] 

11,6±2,12 
11,1[6,9; 12,8] 

–1,6±22,5 
–14,1 [–37,0; 11,8] 

5/7  
(71,4%) 

0/7 
(0%) 

Ìåòàì³çîë íàòð³þ,  
n=6 

12,4±2,39 
9,9[8,7; 14,4] 

41,3±6,68^ 
40,2[26,8; 60,0] 

+306,3±107,5** 
+235,9 [73,5; 589,7] 

3/6 
(50%) 

1/6 
(16,7%) 

Íàëîêñîí + 
ìåòàì³çîë íàòð³þ, n=5 

12,2±0,70 
11,9[11,6; 13,6] 

34,9±9,79^ 
22,0[17,5; 57,5] 

+204,4±99,5* 
+58,3 [45,4; 395,7] 

5/5 
(100%)*# 

2/5 
(40%)** 

IFT_247,  
n=7 

17,6±3,88 
13,6[10,6; 21,9] 

27,5±7,57^ 
23,0[14,1; 27,2] 

+54,0±17,9* 
+43,0 [24,3; 82,7] 

6/7 
(85,7%) 

0/7 
(0%) 

Íàëîêñîí + IFT_247,  
n=7 

11,5±1,35 
11,1[8,0; 14,2] 

19,3±2,20^ 
17,9[12,9; 25,5] 

+72,8±13,0** 
+62,7 [56,3; 105,0] 

6/7 
(85,7%) 

0/7 
(0%) 

Òàáëèöÿ 2
Âïëèâ íàëîêñîíó íà àíàëãåòè÷íèé åôåêò 1-(5-àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-

b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîíó (25 ìã/êã) ³ ìåòàì³çîëó íàòð³þ (500 ìã/êã) ó òåñò³ "Ãàðÿ÷à ïëàñòèíà" ó
ìèøåé (Ì±m, Me[Q25; Q75], %)

^ - ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³ ç âèõ³äíèì ïîêàçíèêîì â³äïîâ³äíî¿ ãðóïè (p<0,05), * - ç êîíòðîëåì
(p<0,05), ** - ç êîíòðîëåì (p<0,01), # - ç ïîêàçíèêîì íà òë³ ìåòàì³çîëó íàòð³þ (p<0,05)
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¿äåðã³÷íèì ìåõàí³çìàì. ¯õ âèâ÷åíî äîñèòü
ãëèáîêî. Ç'ÿñîâàíî, çîêðåìà, ùî ìåòàì³çîë ä³º
øëÿõîì íåâèá³ðêîâîãî ïðèãí³÷åííÿ ñèíòåçó
ïðîñòàãëàíäèí³â çàâäÿêè ³íã³áóâàííþ íàñàì-
ïåðåä ÖÎÃ-1 ³ ÖÎÃ-3, àêòèâóº íåéðîíè ïå-
ðèàêâåäóêòàëüíîãî ÿäðà, ãàëüìóþ÷³ ïåðåäà÷ó
áîëüîâèõ ³ìïóëüñ³â ó ñïèííîìó ìîçêó, òà áåç-
ïîñåðåäíüî ïðèãí³÷óº ñïèíàëüí³ ÷óòëèâ³ íåé-
ðîíè, ïåðåøêîäæàº ó÷àñò³ ãëóòàìàòó â öåíò-
ðàëüí³é íîöèöåïö³¿, à íà ïåðèôåð³¿ ñòèìóëþº
NO-ñèíòàçó (ï³äâèùåíèé ð³âåíü NO çá³ëüøóº
âì³ñò öèêë³÷íîãî GMP, ùî äåñåíñèá³ë³çóº íî-
öèöåïòîðè). Ïîêàçàíà òàêîæ ðîëü àêòèâàö³¿
åíäîãåííî¿ êàíàá³íî¿äíî¿ ñèñòåìè â ìåõàí³çì³
ä³¿ öüîãî àíàëüãåòèêà [9]. Äîâåäåíî, ùî â ÖÍÑ
ìåòàì³çîë ñòèìóëþº âèâ³ëüíåííÿ åíäîãåííèõ
îï³î¿ä³â áåç áåçïîñåðåäíüî¿ àêòèâàö³¿ îï³î¿ä-
íèõ ðåöåïòîð³â (μ, κ, δ), à íàëîêñîí ïðè ñèñ-
òåìíîìó ââåäåíí³ àáî ì³êðî³í'ºêö³¿ ó â³äïî-
â³äí³ ñòðóêòóðè ãîëîâíîãî ìîçêó çìåíøóº
çíåáîëþâàëüíèé åôåêò ìåòàì³çîëó [10-12] ³
÷àñòêîâî çàïîá³ãàº ãîñòðèì àíòèíîöèöåïòèâ-
íèì åôåêòàì êîìá³íàö³¿ ìîðô³íó ç ìåòàì³çî-
ëîì. Îï³î¿äåðã³÷í³ ìåõàí³çìè áåðóòü ó÷àñòü
ó ðîçâèòêó òîëåðàíòíîñò³ äî ìåòàì³çîëó ï³ñëÿ
éîãî ïîâòîðíîãî ââåäåííÿ [13]. Ïðè öüîìó ìå-
òàì³çîë íå ïîñèëþº âèêëèêàíèé ìîðô³íîì
çàêðåï, ùî ñâ³ä÷èòü ïðî ÷àñòêîâó ó÷àñòü îï³î-
¿äíî¿ ñèñòåìè ó ñïîñòåðåæóâàíîìó ñèíåðã³çì³
ç îï³î¿äíèì àíàëüãåòèêîì [14]. Îòæå, íàø³ ðå-
çóëüòàòè ùîäî ïîñëàáëåííÿ çíåáîëþâàëüíîãî
åôåêòó ìåòàì³çîëó íàëîêñîíîì â³äïîâ³äàþòü
äàíèì ³íøèõ àâòîð³â.

Òîíêèé íåéðîõ³ì³÷íèé ìåõàí³çì àíàë-
ãåòè÷íîãî åôåêòó ñïîëóêè IFT_247 ïîòðåáóº
ïîãëèáëåíîãî ç'ÿñóâàííÿ. Ïðîòå íà ï³äñòàâ³
â³äñóòíîñò³ çìåíøåííÿ öüîãî åôåêòó ï³ä
âïëèâîì íàëîêñîíó ìîæíà ïðèïóñòèòè, ùî
ìåõàí³çì ä³¿ äîñë³äæóâàíî¿ ñïîëóêè äåùî â³ä-
ð³çíÿºòüñÿ â³ä ìåõàí³çìó êëàñè÷íîãî àíàëü-
ãåòèêà-àíòèï³ðåòèêà ìåòàì³çîëó íàòð³þ. Íà
ð³çíèöþ âïëèâó äîñë³äæóâàíî¿ ñïîëóêè òà ìå-
òàì³çîëó íàòð³þ íà íîöèöåïòèâíó ðåàêö³þ
âêàçóþòü ³ â³äì³ííîñò³ ïîâåä³íêîâèõ ïàòåðí³â
ï³ä ÷àñ òåñòóâàííÿ íà ãàðÿ÷³é ïëàñòèí³ (Òàáë.
2). Ó ãðóï³ ìåòàì³çîëó ê³ëüê³ñòü òâàðèí, ó
ÿêèõ ñïîñòåð³ãàëè âåðòèêàëüí³ ñò³éêè êîëî

áàð'ºðó ïî ïåðèìåòðó ïëàñòèíè (êë³ìá³íã), ï³ä
âïëèâîì íàëîêñîíó çá³ëüøèëàñü óäâ³÷³ (ç 50%
äî 100%, p<0,05) ³ äîñòîâ³ðíî ïåðåâèùèëà
êîíòðîëüíèé ïîêàçíèê (100% ïðîòè 71,4%,
p<0,05). Íà òë³ ìåòàì³çîëó òåíäåíö³éíî, à çà
éîãî êîìá³íàö³¿ ç íàëîêñîíîì ñòàòèñòè÷íî
çíà÷óùå (40% ïðîòè 0% ó êîíòðîë³, p<0,05)
çá³ëüøèëàñÿ ÷àñòêà ìèøåé, ùî ï³äñòðèáóâàëè
ï³ä ÷àñ ïåðåáóâàííÿ íà ãàðÿ÷³é ïëàñòèí³. Ï³ä
âïëèâîì ñïîëóêè IFT_247 òà ¿¿ êîìá³íàö³¿ ç
íàëîêñîíîì ïîâåä³íêà ìèøåé íå â³äð³çíÿëàñÿ
â³ä òàêî¿ ó êîíòðîëüíèõ òâàðèí: êë³ìá³íã ìàâ
ì³ñöå â³äïîâ³äíî ó 86,7% âèïàäê³â ïðîòè
71,4%, ñòðèáêè íå ñïîñòåð³ãàëèñÿ.

Ïðè öüîìó íå âèÿâëåíî ñóòòºâîãî
âïëèâó ñïîëóêè IFT_247 íà ïîâåä³íêó ìèøåé
ó òåñò³ â³äêðèòîãî ïîëÿ (Òàáë. 3). ªäèíîþ çíà-
÷óùîþ â³äì³íí³ñòþ áóëî çá³ëüøåííÿ ê³ëüêîñ-
ò³ áîëþñ³â (p<0,05), ïðîòå ðåøòà ïîêàçíèê³â
åìîö³éíèõ ðåàêö³é òà ¿õ âåãåòàòèâíîãî ñóïðî-
âîäó (ãðóì³íã, óðèíàö³¿) íå â³äð³çíÿëèñÿ â³ä
êîíòðîëüíèõ çíà÷åíü. Òàêèì ÷èíîì, äîñë³-
äæóâàíà ñïîëóêà íå ñïðè÷èíÿº àí³ ñòèìóëþ-
þ÷îãî, àí³ ïðèãí³÷óþ÷îãî âïëèâó íà ÖÍÑ.

Ïðè âèçíà÷åíí³ ãîñòðî¿ òîêñè÷íîñò³
ñïîëóêè IFT_247 äîçà 2000 ìã/êã íå âèêëè-
êàëà ëåòàëüíîãî åôåêòó â æîäíî¿ ìèø³. Äîçè
2500 ³ 3980 ìã/êã ñïðè÷èíèëè çàãèáåëü 1 òâà-
ðèíè, à äîçà 5010 ìã/êã âèÿâèëàñÿ ëåòàëüíîþ
äëÿ âñ³õ ìèøåé. Íà ï³äñòàâ³ öèõ ðåçóëüòàò³â ðîç-
ðàõîâàíî ËÄ50, ùî äîð³âíþº 2840±340 ìã/êã.
Îòæå, çà ðåçóëüòàòàìè ñïîëóêà IFT_247 íà-
ëåæèòü äî ìàëîòîêñè÷íèõ ðå÷îâèí (500 ìã/êã
<ËÄ50<5000 ìã/êã, IV êëàñ òîêñè÷íîñò³ çà êëà-
ñèô³êàö³ºþ Íoge òà Sterner) [8].

Ðåçóëüòàòè ñâ³ä÷àòü ïðî ïåðñïåêòèâ-
í³ñòü ïîäàëüøîãî äîñë³äæåííÿ 1-(5-àöåòèë-
3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-
b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîíó, çîêðåìà íåé-
ðîõ³ì³÷íèõ ìåõàí³çì³â çíåáîëþâàëüíî¿ ä³¿.

Âèñíîâêè
1. 1-(5-Àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³à-
çîëî[3,4-b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîí ÷è-
íèòü äîçîçàëåæíèé çíåáîëþâàëüíèé åôåêò.
Íà ìîäåë³ ñîìàòè÷íîãî áîëþ (òåñò "Ãàðÿ÷à
ïëàñòèíà") çà ââåäåííÿ ó øëóíîê ó ä³àïàçîí³
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1-(5-ACETYL-3-METHYL-6-PHENYL-5H-[1,2,4]TRIAZOLO [3,4-b][1,3,4]THIADIAZIN-7-
YL)-ETHANONE: DOSE-DEPENDENCE OF ANALGESIC EFFECT, LACK OF
OPIOIDERGIC MECHANISM OF ACTION, EFFECT ON BEHAVIORAL REACTIONS
AND ACUTE TOXICITY

Introduction
The significant spread of diseases and pathological
conditions accompanied by pain syndrome requires
replenishment and improvement of the arsenal of
painkillers. Derivatives of 5,7-diacyl-3-H(alkyl)-
6-aryl-5H-[1,2,4]tr iazolo[3,4-b ][1,3,4]
thiadiazine, one of the most active representatives
of which turned out to be 1-(5-acetyl-3-methyl-
6-phenyl-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine-7-yl)-ethanone [1-3]. The question
arises regarding the in-depth study of this
compound, including the evaluation of the

Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ                                                                                                         Experimental research

dependence of the effect on the dose, the
clarification of the mechanism of action,
accompanying neurotropic effects, and acute
toxicity.

The study aims to evaluate the dose
dependence of the analgesic effect of 1-(5-acetyl-
3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-b]
[1,3,4]thiadiazine-7-yl)-ethanone, the participation
of the opioidergic component in the mechanism
of action of this compound, its influence on
behavioral responses in the open field test, and
to determine the acute toxicity of this compound.

äîç 5-35 ìã/êã ìàêñèìàëüíî åôåêòèâíîþ º
äîçà 25 ìã/êã.
2. Ó ìåõàí³çì³ àíàëãåòè÷íî¿ ä³¿ 1-(5-àöåòèë-
3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-
b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîíó íå áåðå ó÷àñò³
îï³î¿äåðã³÷íèé âïëèâ, ùî äîâîäèòüñÿ â³äñóò-
í³ñòþ çì³í çíåáîëþâàëüíîãî åôåêòó íà òë³ ä³¿
íàëîêñîíó (íà â³äì³íó â³ä ìåòàì³çîëó íàòð³þ,
àíàëãåòè÷íèé åôåêò ÿêîãî íàëîêñîí çìåíøóº).

3. 1-(5-Àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³à-
çîëî[3,4-b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîí íå âè-
êëèêàº çì³í ïîâåä³íêè ìèøåé ó òåñò³ â³äêðè-
òîãî ïîëÿ.
4. 1-(5-Àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³-
àçîëî[3,4-b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîí çà
ââåäåííÿ ó øëóíîê ìèøàì íàëåæèòü äî IV
êëàñó òîêñè÷íîñò³ - ìàëîòîêñè÷í³ ðå÷îâèíè
(ËÄ50 íå ïåðåâèùóº 5000 ìã/êã).

Ñóáòåñòè Êîíòðîëü 
(n=6) 

Ñïîëóêà IFT_247, 
25 ìã/êã 

(n=8) 

Ëîêîìîòîðíà àêòèâí³ñòü (ïåðåòíóòî êâàäðàò³â) 51,3±5,30 
54,5 [44; 56] 

44,3±5,06 
45 [35,5; 54] 

Ñò³éêè 1,67±0,61 
1,5 [1; 3] 

2,63±1,28 
1,5 [0,5; 3] 

Îáñòåæåíî 
îòâîð³â 

29,7±2,59 
31 [22; 34] 

29,5±2,05 
29,5 [26,5; 32] 

Îð³ºíòîâíî-äîñë³äíèöüêà 
ä³ÿëüí³ñòü 

Ñóìà 31,3±2,78 
32,5 [26; 36] 

32,1±2,95 
30,5 [27,5; 38,5] 

Áîëþñè 0,50±0,34 
0 [0; 1] 

1,75±0,31* 
1,50 [1; 2,5] 

Óðèíàö³¿ 0 
0 [0; 0] 

0,13±0,12 
0 [0; 0] 

Ãðóì³íã 1,33±0,71 
0,50 [0; 3] 

0,25±0,16 
0 [0; 0,5] 

Åìîö³éí³ ðåàêö³¿ 
òà ¿õ âåãåòàòèâíèé ñóïðîâ³ä 

Ñóìà 1,83±1,01 
0,50 [0; 5] 

2,13±0,29 
2 [1,5; 3] 

Ñóìà âñ³õ àêòèâíîñòåé 84,3±6,22 
85,5 [84; 92] 

78,5±5,06 
81,5 [73; 89,5] 

Òàáëèöÿ 3
Âïëèâ 1-(5-àöåòèë-3-ìåòèë-6-ôåí³ë-5H-[1,2,4]òð³àçîëî[3,4-b][1,3,4]ò³àä³àçèí-7-³ë)-åòàíîíó (25 ìã/êã) íà

ïîâåä³íêîâ³ ðåàêö³¿ ìèøåé ó òåñò³ "Â³äêðèòå ïîëå" (Ì±m, Me[Q25; Q75])

* - ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³ ç êîíòðîëåì (p<0,05)
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Materials and Methods
1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-7-yl) was chosen
as the object of the study -ethanone, laboratory
code IFT_247 (Fig. 1). The compound was
synthesized in the Department of Synthesis of
Physiologically Active Substances of the State
University "Institute of Pharmacology and
Toxicology of the National Academy of Medical
Sciences of Ukraine" under the supervision of
DSc, prof. Demchenko A.M.

The study used 80 white outbred male
mice weighing about 30 g. The animals were kept
under standard conditions in the vivarium of the
Educational and Scientific Institute of Applied
Pharmacy of the National Pharmaceutical
University. Mice had free access to food and
water under controlled conditions (constant air
temperature at +21-22°C and 65% humidity).

Experiments were performed in accordance
with the European Union Directive 2010/10/63
EU (2010) on animal experiments. During all
manipulations with animals, bioethical principles
were observed, guided by the provisions of the
European Convention for the Protection of
Vertebrate Animals Used for Experiments and
Other Scientific Purposes (1986), as well as
Council of Europe Directive 2010/63/EU (2010).
The basic model of somatic pain research was
used - the "Hot plate" test [4]. The specified
model is based on irritation of nociceptors of the
skin of the paws with a moderately hot plate
(Hot/Cold Plate device (Bioseb, USA) at a
surface temperature of +54°C. The latent period
(LP) of a typical behavioral response to
nociceptive stimulation was recorded - licking
of the hind paw, which is the most a specific
marker of pain sensations [4, 5]. The stay of mice

on the hot plate was limited to 60 s in order to
avoid burns. If there was no reaction during this
time, it was considered that the LP was equal to
60 s. Also, the number of animals with other
standard behavior for this test was taken into
account patterns (climbing, jumping).

In the first series of experiments, the dose
dependence of the analgesic effect was
determined. After determining the initial LP, the
compound IFT_247 was injected intragastrically
(intravenously) into mice in doses of 5; 15; 25
and 35 mg/kg in the form of an aqueous
suspension stabilized by Tween-80 in a volume
of 0.1 ml per 10 g of weight. After 60 minutes,
determination of LP was repeated. An equivalent
amount of water was administered intravenously
to control animals.

In the second series of experiments, the
possible participation of the opioidergic
mechanism in the analgesic effect of the IFT_247
compound at the maximum effective dose was
determined. To do this, after determining the
initial LP in the "Hot plate" test, the competitive
opioid receptor blocker naloxone (Naloxon-ZN,
LLC "Zdorovya narodu", Ukraine) was injected
intraperitoneally (in/o) at a dose of 5 mg/kg [6]
according to 30 min before the test compound,
and 60 min after its introduction, LP was
measured again. Metamizole sodium was used
as a comparison drug in these experiments, for
which the presence of an opioidergic link in the
mechanism of action was proven. This analgesic
exerts an analgesic effect with the participation
of several mechanisms, among which the best-
studied inhibition of COX, slowing of the activation
of the L-arginine/NO/cGMP/K+ channel in the
periphery and in the spinal cord, activation of the
descending inhibitory system of pain control,
interaction with the glutamatergic system and the
release of endogenous opioid peptides [7].
Metamizole sodium (Analgin, "Lekhim", Kharkiv)
was administered intraperitoneally (in/o) at a dose
of 500 mg/kg in the form of an aqueous solution
in a volume of 0.1 ml per 10 g of weight. Part of
the mice in 30 min. naloxone was administered
to metamizole as described above. The control
animals in this experiment were injected
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Fig. 1
Chemical structure of 1-(5-acetyl-3-methyl-6-phenyl-
5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)- of

ethanone (compound IFT_247)
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intraperitoneally with a solvent (isotonic NaCl
solution in an equivalent volume). In addition, the
number of mice with certain manifestations of
reactions during the latent period of paw licking
(jumping, climbing, etc.) was determined.

The acute toxicity of the compound
IFT_247 was determined in vivo with a single
intravenous injection according to the method of
V.B. Prozorovsky. For this, doses of 2000, 2500,
3980 and 5010 mg/kg were used, each of which
was injected into the stomach of mice.

The results were processed using the
STATISTICA 10.0 program. The statistical
significance of changes in the LP nociceptive
response within the group in the dynamics within
the group was determined by the paired
Wilcoxon test, between-group differences - by
the Student's t-test for normal distribution and by
the Mann-Whitney test in its absence, and in the
case of recording reactions in an alternative form (
presence or absence of a certain feature) - according
to Fisher's angular transformation. Differences were
considered statistically significant at p<0.05.

Results and Discussion
Table 1 demonstrates that the analgesic effect of
the compound IFT_247 depends on the dose. The
lowest tested dose, 5 mg/kg, produced a weak
analgesic effect at the trend level (increase in
hindpaw licking LP was 34.9% on average).
Increasing the dose to 15 mg/kg caused a greater
effect (increase in LP was equal to 68.1%,
p<0.01). The 25 mg dose effect was the largest

(149.6% increase, p<0.001), and increasing the
dose to 35 mg/kg did not increase it (135.9%
increase, p<0.001). Therefore, the maximum
effective dose can be considered 25 mg/kg, and
it was taken for the following experiments.

Analysis of Table 2 data demonstrates that
the opioid receptor blocker naloxone did not affect
the analgesic effect of the compound IFT_247. This
compound per se increased hindpaw licking LP by
an average of 54% (the smaller increase compared
to that in the dose-dependent assay is apparently
due to a chronopharmacological factor, as these
experiments were performed on different days).
Against the background of the action of naloxone,
the LP of the nociceptive reaction increased by
72.8%, the differences with the indicator of the
group of the studied compound per se differ at the
level of the trend. Therefore, the opioidergic
mechanism is obviously not involved in the
analgesic effect of the specified compound.

For comparison, a similar experiment was
performed with the classic analgesic-antipyretic
sodium metamizole (Table 2). The average increase
in the LP of the nociceptive reaction with its use
per se was 306.3%, and with the previous blockade
of opioid receptors with naloxone - 204.4%, that
is, it decreased on average by a third, and the median
of the final latent time decreased by 2 times with
almost the same initial value.

This indicates that opioidergic mechanisms
play a role in the analgesic effect of metamizole.
They have been studied quite deeply. It was
found out, in particular, that metamizole acts by

Latent reaction time, p Group, 
number of animals 

Dose, 
mg/kg opening after 60 min Dynamics, % 

Êîíòðîëü – 13.3±0.99 
13.0 [11.9;14.7] 

12.9±0.79 
12.5 [12.1; 14.3] 

–1.6±7.3 
+0.95 [–8.7; 6.7] 

5 14.4±1.44  
14.5 [11.1;17.1] 

18.2±2.27 
18.1 [12.9; 20.3] 

+34.9±24.3 
+12.1 [–1.8; 79.6] 

15 13.0±2.23 
11.8 [8.7; 13.5] 

23.4±5.32^ 
21.0 [12.2; 26.9] 

+68.1±14.5** 
+63.2 [37.0;105.1] 

25 11.3±1.11 
11.55 [9.7;18.1] 

27.9±3.26^ 
29.5 [20.2; 31.2] 

+149.6±18.1*** 
+160.8[144.4;165.5] 

Compound IFT_247 

35 12.9±1.60 
12.1 [9.4; 15.9] 

29.1± 2.07^ 
28.0 [25.2; 31.4] 

+135.9±20.8*** 
+160.6[77.4; 168.1] 

Table 1
Dose dependence of the analgesic effect of 1-(5-acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-

7-yl)-ethanone in the "Hot plate" test in mice ((Ì±m, Me[Q25; Q75], n=6-7)

Statistically significant differences: ^ - with the original indicator of the corresponding group (p<0.05) in dynamics;
intergroup differences: ** - with control (p<0.01); *** - with control (p<0.001) at the 60th minute
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indiscriminately inhibiting the synthesis of
prostaglandins due to the inhibition of COX-1
and COX-3, activates the neurons of the
periaqueductal nucleus, which inhibit the
transmission of pain impulses in the spinal cord,
and directly inhibits spinal sensory neurons,
prevents the participation of glutamate in the
central nociception, and on the periphery it
stimulates NO-synthase (an increased level of
NO increases the content of cyclic GMP, which
desensitizes nociceptors). The role of
endogenous cannabinoid system activation in the
mechanism of action of this analgesic is also
shown [9]. It has been proven that in the central
nervous system metamizole stimulates the
release of endogenous opioids without direct
activation of opioid receptors (μ, κ, δ), and
naloxone when administered systemically or
microinjected into the corresponding structures of
the brain reduces the analgesic effect of metamizole
[10-12] and partially prevents acute antinociceptive
effects of the combination of morphine with
metamizole. Opioidergic mechanisms are involved
in the development of tolerance to metamizole after
its repeated administration [13]. At the same time,
metamizole does not increase the constipation
caused by morphine, which indicates the partial
participation of the opioid system in the observed
synergism with the opioid analgesic [14].
Therefore, our results regarding the attenuation
of the analgesic effect of metamizole by

naloxone correspond to the data of other authors.
The subtle neurochemical mechanism of the
analgesic effect of the compound IFT_247
requires in-depth clarification. However, based
on the lack of reduction of this effect under the
influence of naloxone, it can be assumed that
the mechanism of action of the studied
compound is somewhat different from the
mechanism of the classic analgesic-antipyretic,
metamizole sodium. Differences in the effects
of the studied compound and metamizole sodium
on the nociceptive reaction are also indicated by
differences in behavioral patterns during testing
on a hot plate (Table 2). In the metamizole group,
the number of animals in which vertical stands
around the barrier around the perimeter of the plate
(climbing) were observed under the influence of
naloxone doubled (from 50% to 100%, p<0.05)
and significantly exceeded the control indicator
(100% vs. 71.4%, p<0.05). Against the background
of metamizole, the proportion of mice jumping
while on the hot plate increased in a tendency, and
when it was combined with naloxone, it was
statistically significant (40% vs. 0% in the control,
p<0.05). Under the influence of the compound
IFT_247 and its combination with naloxone, the
behavior of mice did not differ from that of control
animals: climbing took place in 86.7% of cases
versus 71.4%, jumping was not observed.

At the same time, no significant influence
of the compound IFT_247 on the behavior of

Latent time of licking the hind paw, s Number of mice with other 
behavioral patterns, abs. and % Group, 

number of animals 
opening after 60 min Dynamics, % climbing jumps 

Control 
n=7 

15.1±1.72 
15.5[12.5; 18.6] 

11.6±2.12 
11.1[6.9; 12.8] 

–1.6±22.5 
–14.1 [–37.0; 11.8] 

5/7 
(71.4%) 

0/7 
(0%) 

Metamizole sodium, 
n=6 

12.4±2.39 
9.9[8.7; 14.4] 

41.3±6.68^ 
40.2[26.8; 60.0] 

+306.3±107.5** 
+235.9 [73.5; 589.7] 

3/6 
(50%) 

1/6 
(16,7%) 

Naloxone + 
sodium metamizole, 
n=5 

12.2±0.70 
11.9[11.6; 13.6] 

34.9±9.79^ 
22.0[17.5; 57.5] 

+204.4±99.5* 
+58.3 [45.4; 395.7] 

5/5 
(100%)*# 

2/5 
(40%)** 

IFT_247,  
n=7 

17.6±3.88 
13.6[10.6; 21.9] 

27.5±7.57^ 
23.0[14.1; 27.2] 

+54.0±17.9* 
+43.0 [24.3; 82.7] 

6/7 
(85.7%) 

0/7 
(0%) 

Naloxone + IFT_247, 
n=7 

11.5±1.35 
11.1[8.0; 14.2] 

19.3±2.20^ 
17.9[12.9; 25.5] 

+72.8±13.0** 
+62.7 [56.3; 105.0] 

6/7 
(85.7%) 

0/7 
(0%) 

Table 2
Effect of naloxone on the analgesic effect of 1-(5-acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazin-7-yl) -ethanone (25 mg/kg) and sodium metamizole (500 mg/kg) in the "Hot plate" test in mice
(Ì±m, Me[Q25; Q75], %)

^ - statistically significant differences with the initial indicator of the corresponding group (p<0.05),
* - with the control (p<0.05), ** - with the control (p<0.01), # - with the indicator against the background of

metamizole sodium (p<0.05)
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mice in the open field test was found (Table 3).
The only significant difference was an increase
in the number of boluses (p<0.05), however, the
remaining indicators of emotional reactions and
their vegetative accompaniment (grooming,
urination) did not differ from the control values.
Thus, the studied compound does not cause either
a stimulating or depressing effect on the CNS.

While determining the acute toxicity of
the compound IFT_247, a dose of 2000 mg/kg
did not cause a lethal effect in any mouse. Doses
of 2500 and 3980 mg/kg caused the death of 1
animal, and a dose of 5010 mg/kg was lethal in
all mice. Based on these results, the LD50 was
calculated, which is 2840±340 mg/kg. Therefore,
according to the results, the compound IFT_247
belongs to low-toxic substances (500 mg/kg <
LD50 < 5000 mg/kg, toxicity class IV according
to Hoge and Sterner classification) [8].

The results indicate the prospects for further
research of 1-(5-acetyl-3-methyl-6-phenyl-5H-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-
ethanone, in particular neurochemical mechanisms
of analgesic action.

Conclusions
1. 1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]

triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone
makes dose-dependent analgesic effect. In the
model of somatic pain (the "Hot plate" test), the
dose of 25 mg/kg is the most effective when
administered into the stomach in the dose range
of 5-35 mg/kg.
2. In the mechanism of analgesic action of 1-(5-
acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo
[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone is not
involved in the opioidergic effect, which is
proven by the absence of changes in the analgesic
effect against the background of the action of
naloxone (unlike sodium metamizole, the analgesic
effect of which is reduced by naloxone).
3. 1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone
not causes changes in the behavior of mice in
the open field test.
4. 1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone
by administration to the stomach of mice belongs
to the IV class of toxicity - low-toxic substances
(LD50 does not exceed 5000 mg/kg).
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