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².Â.Ëèìàðåíêî

Ïîð³âíÿëüíå âèâ÷åííÿ âïëèâó íîâèõ ôòîðâì³ñíèõ
ïîõ³äíèõ ãóàí³äèíó òà ï³íàöèäèëó íà ñêîðî÷óâàëüíó
àêòèâí³ñòü ñå÷îâîãî ì³õóðà in vitro

Èññëåäîâàëè âëèÿíèå íîâûõ ôòîðñîäåðæàùèõ ïðîèçâîäíûõ ãóàíèäèíà (àíàëîãîâ ïèíàöèäèëà)
íà ñîêðàòèòåëüíóþ àêòèâíîñòü ìî÷åâîãî ïóçûðÿ in vitro. Èçîëèðîâàííûå ïîëîñêè ìî÷åâîãî
ïóçûðÿ ïîãðóæàëè â ñîëåâîé ðàñòâîð ñëåäóþùåãî ñîñòàâà (ììîëü/ë): NaCl � 118,4, KCl � 4,7,
CaCl

2
 � 2,5, MgSO

4
 � 1,2, KH

2
PO

4
 � 1,2, NaHCO

3
 � 24,9, ãëþêîçà � 11,1. Äíî ìî÷åâîãî ïóçûðÿ

ðàçðåçàëè íà ïîëîñêè øèðèíîé 4�5 ìì è äëèíîé 10 ìì, êîòîðûå ïðåäâàðèòåëüíî áûëè
ðàñòÿíóòû ïîä äåéñòâèåì 250�500 ìã ïàññèâíîãî íàòÿæåíèÿ. Ïîñëå 30 ìèí ïåðôóçèè îíè
áûëè äîïîëíèòåëüíî ñîêðàùåíû ãèïåðêàëèåâûì ðàñòâîðîì ñ êîíöåíòðàöèåé õëîðèäà êàëèÿ
60 ììîëü/ë. Èññëåäóåìûå âåùåñòâà ââîäèëèñü íåïîñðåäñòâåííî â ýêñïåðèìåíòàëüíóþ êàìåðó.
Âñå ñîåäèíåíèÿ óìåíüøàëè ñîêðàòèòåëüíóþ àêòèâíîñòü èçîëèðîâàííûõ ïîëîñîê ìî÷åâîãî
ïóçûðÿ êðûñ êîíöåíòðàöèîííîçàâèñèìûì îáðàçîì.

©  ².Â.Ëèìàðåíêî

ÂÑÒÓÏ

Íàé÷àñò³øà ïðè÷èíà ïîðóøåíü ñå÷îâè-
ä³ëåííÿ � ³ìïåðàòèâíå íåòðèìàííÿ ñå÷³, ÿêå
çóìîâëåíå ï³äâèùåíîþ àêòèâí³ñòþ äåòðó-
çîðà (ã³ïåðàêòèâí³ñòþ ñå÷îâîãî ì³õóðà).
Ã³ïåðàêòèâí³ñòü ñå÷îâîãî ì³õóðà � ñòàí, ùî
õàðàêòåðèçóºòüñÿ íàÿâí³ñòþ ÷àñòîãî
ñå÷îâèïóñêàííÿ, ³ìïåðàòèâíèõ ïîçèâ³â ç
óðãåíòíèì íåòðèìàííÿì ñå÷³ ÷è áåç íüîãî
[2�4]. Ì³æíàðîäíå òîâàðèñòâî ç âèâ÷åííÿ
öüîãî ïèòàííÿ êëàñèô³êóâàëî ã³ïåðàêòèâ-
í³ñòü ñå÷îâîãî ì³õóðà ÿê ïîíÿòòÿ, ùî óðî-
äèíàì³÷íî âèçíà÷àºòüñÿ ìèìîâ³ëüíèìè
ñêîðî÷åííÿìè äåòðóçîðà ï³ä ÷àñ ôàçè
íàïîâíåííÿ [5, 8]. Ë³êóâàííÿ ³ìïåðàòèâíîãî
íåòðèìàííÿ ñå÷³ ñêëàäíå òà âêëþ÷àº ïñèõî-,
ô³ç³îòåðàïåâòè÷í³ òà ôàðìàêîëîã³÷í³ ìåòî-
äè. Îñíîâíà ìåòà ë³êóâàííÿ � çìåíøåííÿ
ñïîíòàííî¿ àêòèâíîñò³ äåòðóçîðà. Äëÿ
öüîãî âèêîðèñòîâóþòü ïðåïàðàòè ð³çíèõ
ôàðìàêîëîã³÷íèõ ãðóï (õîë³íîáëîêàòîðè,
áëîêàòîðè α-àäðåíîðåöåïòîð³â, àãîí³ñòè
β-àäðåíîðåöåïòîð³â, àíòèäåïðåñàíòè, ³íã³-

á³òîðè ñèíòåçó ïðîñòàãëàíäèí³â, àíàëîãè
âàçîïðåñèíó òîùî) [7]. Êîæíà ãðóïà ìàº
ñâî¿ ïåðåâàãè òà íåäîë³êè. Ïîøóê ³ äîñë³ä-
æåííÿ íîâèõ ïðåïàðàò³â, ÿê³ áóëè á åôåêòèâ-
íèìè òà áåçïå÷íèìè, äîñ³ òðèâàº.

Â îñòàíí³ ðîêè çá³ëüøèâñÿ ³íòåðåñ äî
àêòèâàòîð³â (â³äêðèâà÷³â) êàë³ºâèõ êàíàë³â,
ùî ïî÷àëè øèðîêî âèâ÷àòèñÿ ÿê ïîòåíö³éí³
ôàðìàêîòåðàïåâòè÷í³ àãåíòè äëÿ ë³êóâàííÿ
ã³ïåðàêòèâíîñò³ ñå÷îâîãî ì³õóðà [14, 15].
Êðîìàêàë³ì, ï³íàöèäèë ³ ëåâêðîìàêàë³ì in
vitro òà in vivo ïîêàçàëè çäàòí³ñòü êîíöåíò-
ðàö³éíîçàëåæíèì ÷èíîì çíèæóâàòè ñêîðî-
÷óâàëüíó àêòèâí³ñòü ñå÷îâîãî ì³õóðà (ÿê
ñïîíòàííó, òàê ³ ³íäóêîâàíó) åëåêòðî-
ñòèìóëÿö³ºþ, âèñîêèìè ïîçàêë³òèííèìè
êîíöåíòðàö³ÿìè ³îí³â êàë³þ, êàðáàõîëîì
òîùî [12, 13, 19]. Nurse ³ç ñï³âàâò. êë³í³÷íî
äîñë³äèâ ìîæëèâ³ñòü çàñòîñóâàííÿ êðîìà-
êàë³ìó äëÿ ë³êóâàííÿ ã³ïåðàêòèâíîñò³ ñå÷î-
âîãî ì³õóðà. Ï³ä ÷àñ äîñë³äæåíü ó 35 %
ïàö³ºíò³â, ùî ñòðàæäàëè íà öþ ïàòîëîã³þ,
áóëî çàô³êñîâàíî íåâ³ëþâàííÿ ñèìïòîì³â
óðãåíòíîñò³ òà îá�ºêòèâíå çá³ëüøåííÿ ºì-
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íîñò³ ñå÷îâîãî ì³õóðà. Àëå àâòîð çàçíà÷èâ,
ùî âèêîðèñòàííÿ êðîìàêàë³ìó îáìåæóºòü-
ñÿ âèðàæåíèì çíèæåííÿì àðòåð³àëüíîãî
òèñêó [16, 17]. Komersova òà ñï³âàâò. îö³íè-
ëè êë³í³÷íó åôåêòèâí³ñòü ëåâêðîìàêàë³ìó
ïðè ë³êóâàíí³ õâîðèõ íà ã³ïåðàêòèâí³ñòü
ñå÷îâîãî ì³õóðà. Ðåçóëüòàòè ïîêàçàëè, ùî
ö³ ñïîëóêè íå ñïðè÷èíþþòü â³äïîâ³äíîãî
êë³í³÷íîãî åôåêòó â äîçàõ, ÿê³ âèðàæåíî íå
çìåíøóâàëè àðòåð³àëüíèé òèñê [9, 13].
Âèð³øåííÿ ö³º¿ ïðîáëåìè ïîëÿãàº â ñòâî-
ðåíí³ òà âèâ÷åíí³ íîâèõ àêòèâàòîð³â êàë³º-
âèõ êàíàë³â á³ëüø ñïåöèô³÷íî¿ ä³¿ [6, 18].
Îñîáëèâî ñë³ä â³äçíà÷èòè ï³íàöèäèë, ÿêèé
çà õ³ì³÷íîþ áóäîâîþ º ïîõ³äíèì ãóàí³äèíó.
Â³í õàðàêòåðèçóºòüñÿ âèðàæåíèì ì³îðåëàê-
ñóþ÷èì åôåêòîì â³äíîñíî ãëàäåíüêîì�ÿçî-
âèõ åëåìåíò³â ñå÷îâîãî ì³õóðà, ìàòêè, êè-
øå÷íèêà, áðîíõ³â, ñóäèí òîùî. Îäíàê âèêî-
ðèñòàííÿ éîãî äëÿ ë³êóâàííÿ ã³ïåðàêòèâ-
íîñò³ ñå÷îâîãî ì³õóðà îáìåæåíî íàÿâí³ñòþ
ñèëüíîãî àíòèã³ïåðòåíçèâíîãî åôåêòó [12].
Âèðàæåíèé ì³îòðîïíèé ñïàçìîë³òè÷íèé
åôåêò ï³íàöèäèëó ï³äøòîâõíóâ ó÷åíèõ äî
ïîøóêó ³íøèõ ïîõ³äíèõ ãóàí³äèíó (àíàëîã³â
ï³íàöèäèëó), ÿê³ áóëè á á³ëüø ñïåöèô³÷í³ äî
êàë³ºâèõ êàíàë³â ãëàäåíüêîì�ÿçîâèõ êë³òèí
ñå÷îâîãî ì³õóðà, í³æ äî ñóäèí. Ôòîðâì³ñí³
ïîõ³äí³ ãóàí³äèíó ââàæàþòüñÿ îñîáëèâî
ïåðñïåêòèâíèìè â äàíîìó íàïðÿìêó, îñê³ëü-
êè â³äîìî, ùî ââåäåííÿ àòîìà ôòîðó àáî
ôòîðîâàíî¿ ãðóïè â ìîëåêóëó ë³êàðñüêî¿
ðå÷îâèíè ìîæå çìåíøóâàòè éîãî òîêñè÷-
í³ñòü ³ ï³äâèùóâàòè ôàðìàêîäèíàì³÷íó
àêòèâí³ñòü [3].

Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äæåííÿ
âïëèâó íîâèõ ôòîðâì³ñíèõ ïîõ³äíèõ ãóàí³-
äèíó, ñèíòåçîâàíèõ ñï³âðîá³òíèêàìè ²íñòè-
òóòó îðãàí³÷íî¿ õ³ì³¿ ÍÀÍ Óêðà¿íè ï³ä êåð³â-
íèöòâîì ïðîôåñîðà Ë.Ì. ßãóïîëüñüêîãî, íà
ñêîðî÷óâàëüíó àêòèâí³ñòü ñìóæîê ñå÷îâîãî
ì³õóðà òà ³íäåíòèô³êàö³ÿ ìåõàí³çìó ä³¿
íàéá³ëüø àêòèâíî¿ ðå÷îâèíè çà äîïîìîãîþ
â³äîìîãî ³íã³á³òîðà ÀÒÔ-÷óòëèâèõ êàë³ºâèõ
êàíàë³â � ãë³áåíêëàì³äó. Â³ä ï³íàöèäèëó ö³
ñïîëóêè â³äð³çíÿþòüñÿ íàÿâí³ñòþ ôòîð-

âì³ñíèõ çàì³ñíèê³â ó àðèëüíîìó ÿäð³ â ð³ç-
íèõ ïîëîæåííÿõ [3].

ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâîäèëè íà ³çîëüîâàíèõ ñìóæêàõ
ñå÷îâîãî ì³õóðà ùóð³â-ñàìèöü ìàñîþ 250�
350 ã. Ñìóæêè, âèä³ëåí³ ç äíà ñå÷îâîãî
ì³õóðà, ìàëè äîâæèíó ïðèáëèçíî 10 ìì ³
øèðèíó 4�5 ìì. Ïåðåä äîñë³äæåííÿìè
ïðåïàðàòè, çàêð³ïëåí³ â åêñïåðèìåíòàëüí³é
êàìåð³, âèòðèìóâàëè ïðîòÿãîì 30 õâ ïðè 37î

Ñ ó ñîëüîâîìó ðîç÷èí³ íàñòóïíîãî ñêëàäó
(ììîëü/ë): NaCl �118,4, KCl � 4,7, CaCl

2
 �

2,5, MgSO
4
 � 1,2, KH

2
PO

4
 � 1,2, NaHCO

3
 �

24,9,  ãëþêîçà � 11,1,  ïîò³ì ùå 90 õâ
ïåðôóçóâàëè ñîëüîâèì ðîç÷èíîì ç êîíöåíò-
ðàö³ºþ õëîðèäó êàë³þ 60 ììîëü/ë. Ã³ïåðêà-
ë³ºâèé ðîç÷èí ãîòóâàëè åêâ³ìîëÿðíîþ
çàì³íîþ NaCl íà KCl. Ðîáî÷³ ðîç÷èíè
íàñè÷óâàëè ãàçîâîþ ñóì³øþ 95 % Î

2 
òà 5 %

ÑÎ
2
. Óñ³ äîñë³äè ïðîâîäèëè â ³çîìåòðè÷-

íîìó ðåæèì³, ñìóæêè áóëè ïîïåðåäíüî
ðîçòÿãíåí³ ï³ä ä³ºþ 250�500 ìã ïàñèâíîãî
íàòÿãíåííÿ. Çà äîïîìîãîþ àâòîìàòè÷íîãî
òåðìîñòàòó òåìïåðàòóðà ðîç÷èíó â êàìåð³
ï³äòðèìóâàëàñü íà ð³âí³ 37îÑ ± 0,5 îÑ.
Äîñë³äæóâàí³ ñïîëóêè ïîäàâàëè áåçïîñå-
ðåäíüî â åêñïåðèìåíòàëüíó êàìåðó â
êîíöåíòðàö³¿ â³ä 10 íìîëü/ë äî 100 ìêìîëü/ë.
ßê êîíòðîëüíèé ïðåïàðàò âèêîðèñòîâóâàëè
ï³íàöèäèë. Äîñë³äæóâàí³ ñïîëóêè ðîç÷èíÿëè
â ä³åòèëàöåòàì³ä³, êîíöåíòðàö³ÿ ÿêîãî â
åêñïåðèìåíòàëüí³é êàìåð³ íå ïåðåâèùóâàëà
ðåêîìåíäîâàí³ ð³âí³ òà ïðàêòè÷íî íå âïëèâàëà
íà òîíóñ ñìóæîê ñå÷îâîãî ì³õóðà [10].

Äîñë³äæåííÿ ñïàçìîë³òè÷íèõ âëàñòèâîñ-
òåé åêñïåðèìåíòàëüíèõ ðå÷îâèí ïðîâîäèëè
íà ôîí³ ï³äâèùåíîãî òîíóñó ïðåïàðàò³â, ÿêèé
îòðèìóâàëè çà äîïîìîãîþ ïîïåðåäíüîãî
âèêîðèñòàííÿ ã³ïåðêàë³ºâîãî ðîç÷èíó.

Ñîë³, âèêîðèñòàí³ äëÿ ïðèãîòóâàííÿ
ðîç÷èí³â, à òàêîæ äèìåòèëñóëüôîêñèä áóëè
âèðîáíèöòâà ô³ðìè ,,Sigma� (ÑØÀ).

Äîñòîâ³ðí³ñòü ðîçõîäæåíü ì³æ çíà÷åí-
íÿìè âèçíà÷àëè çà êðèòåð³ºì t Ñòüþäåíòà.

².Â.Ëèìàðåíêî
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Ïîð³âíÿëüíå âèâ÷åííÿ âïëèâó íîâèõ ôòîðâì³ñíèõ ïîõ³äíèõ

Ñòàòèñòè÷íî äîñòîâ³ðíèìè ââàæàëèñÿ çíà-
÷åííÿ ïðè Ð <0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Íàìè âñòàíîâëåíî, ùî íîâ³ ôòîðâì³ñí³ ïî-
õ³äí³ ãóàí³äèíó ïðèãí³÷óþòü ñêîðî÷óâàëüíó
àêòèâí³ñòü ñìóæîê ñå÷îâîãî ì³õóðà ùóð³â
êîíöåíòðàö³éíîçàëåæíèì ñïîñîáîì. Ðå÷î-
âèíà F ïðîÿâëÿº á³ëüø³ ì³îðåëàêñóþ÷³
âëàñòèâîñò³. Ïðè êîíöåíòðàö³¿ 1 ìêìîëü/ë
âîíà ðîçñëàáëþº ñìóæêè ñå÷îâîãî ì³õóðà
íà 65,95 % ± 1,27 % (Ð<0,05, n = 7),
ðå÷îâèíà Â � íà 60,38 % ± 1,05 % (Ð<0,001,
n = 13), ðå÷îâèíà S � íà 33,25 % ± 1,86 %
(Ð<0,001, n = 8) ³ ðå÷îâèíà Ò � íà 20,62 % ±
2,1 % (Ð<0,001, n = 6) (òàáëèöÿ). Ðîçñëàá-
ëåííÿ ñìóæîê ñå÷îâîãî ì³õóðà íà 50 %
(ÅÑ

50
) ñïîñòåð³ãàëîñÿ ïðè êîíöåíòðàö³¿ 0,23

ïðè 10 ³ 0,47 ìêìîëü/ë ïðè 20 ðå÷îâèí Â, S,
Ò â³äïîâ³äíî . Òàêèì ÷èíîì, ìè âñòàíîâèëè,
ùî íîâ³ ôòîðâì³ñí³ ïîõ³äí³ â³äêðèâà÷à
ÀÒÔ-÷óòëèâèõ êàë³ºâèõ êàíàë³â � ï³íàöè-
äèëó, ä³éñíî ïðèãí³÷óþòü ñêîðî÷óâàëüíó
àêòèâí³ñòü äåòðóçîðà ùóð³â in vitro. ßê áóëî
ñêàçàíî âèùå, ÅÑ

50
 ðå÷îâèíè F ñòàíîâèòü

0,23 ìêìîëü/ë, à êîíòðîëüíîãî ïðåïàðàòó
ï³íàöèäèëó � 0,63 ìêìîëü/ë. Òàêèì ÷èíîì,
ìè ïîêàçàëè, ùî ðå÷îâèíà F ìàº á³ëüø

âèðàæåíó ì³îðåëàêñóþ÷ó åôåêòèâí³ñòü, í³æ
ï³íàöèäèë òà ³íø³ äîñë³äæóâàí³ ðå÷îâèíè.
Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü çàïèñàòè
åêñïåðèìåíòàëüí³ ðå÷îâèíè â ðÿä ó ì³ðó
çíèæåííÿ ¿õ åôåêòèâíîñò³:
ðå÷îâèíà F > ðå÷îâèíà Â > ï³íàöèäèë > ðå÷îâèíà
S > ðå÷îâèíà Ò

Òàêèì ÷èíîì, ó íàøèõ åêñïåðèìåíòàõ
ïîêàçàíî, ùî íîâà ôòîðâì³ñíà ïîõ³äíà ãóà-
í³äèíó ðå÷îâèíà F ïðîÿâëÿº á³ëüø âèðàæåí³
ì³îðåëàêñóþ÷³ âëàñòèâîñò³ îð³âíÿíî ç ï³íà-
öèäèëîì òà çà ìåõàí³çìîì ä³¿ ìîæå áóòè
³äåíòèô³êîâàíà ÿê àêòèâàòîð ÀÒÔ-÷óòëè-
âèõ êàë³ºâèõ êàíàë³â.

ÂÈÑÍÎÂÊÈ

1. Íà ³çîëüîâàíèõ ñìóæêàõ ñå÷îâèõ ì³õóð³â
ùóð³â áóëî äîñë³äæåíî âïëèâ äåê³ëüêîõ
íîâèõ ôòîðâì³ñíèõ ïîõ³äíèõ ãóàí³äèíó (àíà-
ëîã³â ï³íàöèäèëó) íà ñêîðî÷óâàëüíó àêòèâ-
í³ñòü äåòðóçîðà. Ïîêàçàíî êîíöåíòðàö³éíî-
çàëåæíèé ì³îðåëàêñóþ÷èé åôåêò öèõ ðå÷î-
âèí ó ä³àïàçîí³ êîíöåíòðàö³é â³ä 10 íìîëü/ë
äî 1 ìêìîëü/ë äëÿ ðå÷îâèíè F , â³ä 10 íìîëü/ë
äî 10 ìêìîëü/ë äëÿ ðå÷îâèíè S, â³ä 1 ìêìîëü/ë
äî 100 ìê ìîëü/ë äëÿ ðå÷îâèíè Ò, â³ä 10 íìîëü/ë
äî 1 ìêìîëü/ë äëÿ ðå÷îâèíè Â.

2. Êîíöåíòðàö³ÿ, ïðè ÿê³é ñïîñòåð³ãàºòüñÿ

Çàëåæí³ñòü âåëè÷èíè ðåàêö³é (%) ³çîëüîâàíèõ ïðåïàðàò³â ñå÷îâîãî ì³õóðà â³ä ä³þ÷î¿ êîíöåíòðàö³¿ íàéá³ëüø
àêòèâíèõ äîñë³äæóâàíèõ ðå÷îâèí ³ ï³íàöèäèëó

  Äîñë³äæóâàíà Êîíöåíòðàö³ÿ äîñë³äæóâàíèõ ðå÷îâèí

  ðå÷îâèíà 10 íìîëü/ë 0,2 ìêìîëü/ë 1 ìêìîëü/ë 10 ìêìîëü/ë 100 ìêìîëü/ë

  Ï³íàöèäèë 22,58±1,18 38,23±2,06 58,61±1,46 - -

(n=11) (n=13) (n=8)

  Ðå÷îâèíà F 31,63±0,67 49,29±0,57* 65,9±1,27 - -

 (n=7) (n=6) (n=7)

  Ðå÷îâèíà Â 13,06±1,95 49,83±1,05** 60,38±1,2 - -

(n=5) (n=14) (n=13)

  Ðå÷îâèíà S 18,31±2,2 22,32±2,03 33,25±1,86** 51,77±3,08 -

(n=6) (n=8) (n=8) (n=5)

  Ðå÷îâèíà Ò - - 20,62±2,1** 37,31±1,49 83,06%±1,11

(n=6) (n=5) (n=5)

* P<0,05; ** Ð<0,001 ïîð³âíÿíî ç ï³íàöèäèëîì.
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ðîçñëàáëåííÿ ñìóæîê ñå÷îâîãî ì³õóðà íà 50 %,
ñòàíîâèòü: ðå÷îâèíè F � 0,23 ìêìîëü/ë, ðå÷îâè-
íè S � 10 ìêìîëü/ë, ðå÷îâèíè Ò � 20 ìêìîëü/ë,
ðå÷îâèíè Â � 0,47 ìêìîëü/ë, à ïðåïàðàòó
ïîð³âíÿííÿ � ï³íàöèäèëó � 0,63 ìêìîëü/ë.

I.  Limarenko

THE  COMPARATIVE  STUDY  OF  THE  NEW
FLUORINE-CONTAINING  GUANIDINE-
DERIVATE  COMPOUNDS  AND  PINACIDIL�S
INFLUENCE ON THE  CONTRACTILE  FUNC-
TION  OF  A  URINARY  BLADDER  IN  VITRO

The effects of the new fluorine-containing guanidine-derivate
compounds on bladder contractile function were examined on
isolated bladder strips in vitro. Female rats (250-350 g) were
used. The bladder was removed and placed in the room
temperature PSS of the following composition (mM): NaCl
(118.4), KCl (4.7), CaCl

2
 (2.5), MgSO

4
 (1.2), KH

2
PO

4
 (1.2),

NaHCO
3
 (24.9), and D-glucose (11.1) gassed with O

2
-CO

2,

95%-5%. The base of the bladder was then cut into strips 4-to
5-mm wide and 10-mm long. Then strips were pretensioned
(0.25-0.5 g) and after 30min of equilibration were contracted
with an additional 60mM KCl and again were allowed to
equilibrate. Compounds were administered directly into the
tissue bath. All compounds produced a concentration-
dependent relaxation of isolated rat bladder strips.

Institute of Pharmacology and  Toxicology, Academy of
Medical Sciences, Kyiv, Ukraine
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