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ÀÍÒÈÃÈÏÎÊÑÈ×ÅÑÊÀß ÀÊÒÈÂÍÎÑÒÜ ÈÍÃÈÁÈÒÎÐÀ ÌÀÒÐÈÊÑÍÎÉ

ÌÅÒÀËËÎÏÐÎÒÅÈÍÀÇÛ 2 ÒÈÏÀ — ÏÐÎÈÇÂÎÄÍÎÃÎ

ÔÅÍÈËÑÓËÜÔÎÍÈË-L-ÏÐÎËÈÍÀ

Î. Ñ. Ãðèãîðêåâè÷*, Ê. Í. Êîëÿñíèêîâà, Ã. Â. Ìîêðîâ1

Ìàòðèêñíûå ìåòàëëîïðîòåèíàçû 2 è 9 òèïîâ (ÌÌÏ-2, ÌÌÏ-9) îòíîñÿòñÿ ê ñåìåé-

ñòâó öèíê-çàâèñèìûõ ýíäîïåïòèäàç è èãðàþò âàæíóþ ðîëü â ïàòîãåíåçå ëåãî÷íîé àðòå-

ðèàëüíîé ãèïåðòåíçèè (ËÀÃ). Â ñâÿçè ñ ýòèì ìîæíî ïðåäïîëîæèòü, ÷òî èñïîëüçîâàíèå

èíãèáèòîðîâ ÌÌÏ-2/-9 ìîæåò ñòàòü îäíèì èç âîçìîæíûõ âàðèàíòîâ ëåêàðñòâåííîãî

ëå÷åíèÿ ËÀÃ. Ðàíåå íàìè áûëî ñêîíñòðóèðîâàíî è ñèíòåçèðîâàíî ñîåäèíåíèå ÀË-828

(1-({4-[(4-õëîðáåíçîèë)àìèíî]ôåíèë}ñóëüôîíèë-L-ïðîëèí), êîòîðîå â ýêñïåðèìåíòàõ

in vitro ïðîäåìîíñòðèðîâàëî èíãèáèðóþùóþ àêòèâíîñòü ïî îòíîøåíèþ ê ÌÌÏ-2

(Ki = 45 ìêM). Â ýêñïåðèìåíòàõ in vivo, âûïîëíåííûõ íà ìîäåëè îñòðîãî èíôàðêòà ìè-

îêàðäà ó êðûñ, ïîêàçàíî, ÷òî ñîåäèíåíèå ÀË-828 (30 ìã/êã âíóòðèæåëóäî÷íî) ïðîÿâëÿ-

åò êàðäèîïðîòåêòèâíóþ àêòèâíîñòü. Â íàñòîÿùåé ðàáîòå íà ìîäåëè íîðìîáàðè÷åñêîé

ãèïîêñèè ñ ãèïåðêàïíèåé ó áåñïîðîäíûõ ìûøåé-ñàìöîâ èçó÷åíà àíòèãèïîêñè÷åñêàÿ

àêòèâíîñòü ñîåäèíåíèÿ ÀË-828 â èíòåðâàëå äîç 0,001 – 30 ìã/êã âíóòðèáðþøèííî.

Ïîêàçàíî, ÷òî ñîåäèíåíèå ÀË-828 ïðîÿâëÿåò àíòèãèïîêñè÷åñêóþ àêòèâíîñòü â äîçå

0,01 ìã/êã, ñðàâíèìóþ ñ òàêîâîé äëÿ ïèðàöåòàìà â äîçå 1000 ìã/êã âíóòðèáðþøèííî.

Êëþ÷åâûå ñëîâà: ìàòðèêñíàÿ ìåòàëëîïðîòåèíàçà; ÌÌÏ-2; èíãèáèòîð ÌÌÏ-2; ñîå-

äèíåíèå ÀË-828; àíòèãèïîêñè÷åñêàÿ àêòèâíîñòü.

ÂÂÅÄÅÍÈÅ

Ìàòðèêñíûå ìåòàëëîïðîòåèíàçû (ÌÌÏ) îòíîñÿòñÿ

ê ñåìåéñòâó öèíê-çàâèñèìûõ ýíäîïåïòèäàç, ñïîñîá-

íûõ ðàçðóøàòü îñíîâíûå êîìïîíåíòû áåëêîâ âíåêëå-

òî÷íîãî ìàòðèêñà (ÂÊÌ). ÂÊÌ ñîñòàâëÿåò îñíîâó ñî-

åäèíèòåëüíîé òêàíè, îáåñïå÷èâàåò ìåõàíè÷åñêóþ ïîä-

äåðæêó êëåòîê è òðàíñïîðò õèìè÷åñêèõ âåùåñòâ, àê-

òèâíî ó÷àñòâóåò âî ìíîãèõ ïðîöåññàõ â îðãàíèçìå [9].

ÌÌÏ ïðèíèìàþò ó÷àñòèå â ðåìîäåëèðîâàíèè òêà-

íåé, ìèãðàöèè è äèôôåðåíöèðîâêå êëåòîê, àïîïòîçå è

äð. [10, 2, 13]. Â ïðîöåññå âîñïàëåíèÿ è îêèñëèòåëüíî-

ãî ñòðåññà ïðîèñõîäèò àêòèâàöèÿ ÌÌÏ, ÷òî îêàçûâàåò

ïàãóáíîå âîçäåéñòâèå íà êîìïîíåíòû ÂÊÌ (êîëëàãåí,

ëàìèíèí, ôèáðîíåêòèí è äð.), ïðèâîäÿùåå ê ðàçâèòèþ

òàêèõ ïàòîëîãè÷åñêèõ ñîñòîÿíèé, êàê ðåâìàòîèäíûé

àðòðèò, îñòåîàðòðèò, ñåðäå÷íî-ñîñóäèñòûå çàáîëåâà-

íèÿ, ïåðèîäîíòèò, àóòîèììóííûå çàáîëåâàíèÿ, àðòåðè-

àëüíàÿ ãèïåðòåíçèÿ è äð. [8]. Ãèïåðýêñïðåññèÿ ÌÌÏ, â

òîì ÷èñëå ÌÌÏ-2 è ÌÌÏ-9, àêòèâèðóåòñÿ ïðè ïàòî-

ëîãèè ëåãî÷íîé àðòåðèàëüíîé ãèïåðòåíçèè (ËÀÃ) è

âëèÿåò íà ðåìîäåëèðîâàíèå ëåãî÷íûõ àðòåðèé [12, 13].

Â îñíîâå ïàòîãåíåçà ËÀÃ ëåæèò ïàòîëîãè÷åñêîå

óâåëè÷åíèå äàâëåíèÿ â ëåãî÷íîé àðòåðèè, ïðèâîäÿùåå

ê ôîðìèðîâàíèþ ïðàâîæåëóäî÷êîâîé ñåðäå÷íîé íå-

äîñòàòî÷íîñòè [14]. Èçâåñòíî, ÷òî ãèïîêñèÿ èãðàåò

äîñòàòî÷íî âàæíóþ ðîëü â ïàòîãåíåçå ðàçâèòèÿ ËÀÃ

[11]. Y. Liuà et al. â ýêñïåðèìåíòàõ in vitro è in vivo îá-

íàðóæèëè, ÷òî ãèïîêñèÿ óâåëè÷èâàåò ýêñïðåññèþ

MMÏ-2 è MMÏ-9 â ýíäîòåëèè ëåãî÷íîé àðòåðèè. Àâ-

òîðû ýòîãî èññëåäîâàíèÿ ïîêàçàëè, ÷òî ñåëåêòèâíûé

èíãèáèòîð ÌÌÏ-2/-9 MMI-166 îñëàáëÿåò ïîâûøåíèå

äàâëåíèÿ â ïðàâîì æåëóäî÷êå ñåðäöà è ïðåïÿòñòâóåò

óòîëùåíèþ ñòåíêè ëåãî÷íîé àðòåðèè, ÷òî õàðàêòåðíî

äëÿ ËÀÃ [11].

Ðàíåå íàìè áûë ñêîíñòðóèðîâàíî è ñèíòåçèðîâàíî

ñîåäèíåíèå 1-({4-[(4-õëîðáåíçîèë)àìèíî]ôåíèë}ñóëü-

ôîíèë-L-ïðîëèí (ÀË-828) [4], êîòîðîå â ýêñïåðèìåíòå

in vitro ïîêàçàëî ñâîþ èíãèáèòîðíóþ àêòèâíîñòü ïî

îòíîøåíèþ ê ÌÌÏ-2 (K
i
= 45 ìêÌ) [5]. Â ýêñïåðè-

ìåíòàõ ex vivo íà êðûñàõ ñîåäèíåíèå ÀË-828

(30 ìã/êã/ñóò âíóòðèæåëóäî÷íî) äîñòîâåðíî óìåíüøà-

åò ñîäåðæàíèå êàê ÌÌÏ-2 [5], òàê è ÌÌÏ-9 [4] â

ïëàçìå êðîâè ñ îñòðûì èíôàðêòîì ìèîêàðäà (ÎÈÌ). Â

ìîäåëüíîì ýêñïåðèìåíòå in vivo, âîñïðîèçâîäÿùåì

ÎÈÌ ó êðûñ, áûëà ïîêàçàíà êàðäèîïðîòåêòèâíàÿ àê-

òèâíîñòü ÀË-828 [7].

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûëî èçó÷åíèå àí-

òèãèïîêñè÷åñêîé àêòèâíîñòè ñîåäèíåíèÿ ÀË-828 íà

ìîäåëè íîðìîáàðè÷åñêîé ãèïîêñèè ñ ãèïåðêàïíèåé.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Ñîåäèíåíèå ÀË-828 – 1-({4-[(4-õëîðáåíçîèë)àìèíî]-

ôåíèë}ñóëüôîíèë-L-ïðîëèí — ñèíòåçèðîâàíî â îòäå-

ëå õèìèè ÍÈÈ ôàðìàêîëîãèè èìåíè Â. Â. Çàêóñîâà.
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Í, Í(3), H(5),
3
J 8,8 Ãö); 8,00 (ä, 2 Í, Í(2�), H(6�),

3
J

8,8 Ãö); 8,02 (ä, 2 Í, Í(2), H(6),
3
J 8,8 Ãö); 10,69 (ñ, 1 H,

NH) [4]. Â ðàáîòå èñïîëüçîâàëè Twin-80 (“Merck”, Ãåð-

ìàíèÿ); ïèðàöåòàì (“Îëàéíôàðì”, Ëàòâèÿ); âîäó ñ ñî-

ïðîòèâëåíèåì 19 ìÎì, ïîëó÷åííóþ íà óñòàíîâêå

Ìèëëè-Q (“Millipore”, ÑØÀ).

Èññëåäîâàíèå âûïîëíåíî íà áåñïîðîäíûõ ìû-

øàõ-ñàìöàõ ìàññîé 21 – 29 ã, ïîëó÷åííûõ èç ÔÃÁÍÓ

“Íàó÷íûé öåíòð áèîìåäèöèíñêèõ òåõíîëîãèé

ÔÌÁÀ”, ôèëèàë “Ñòîëáîâàÿ”. Æèâîòíûõ ñîäåðæàëè

ïî 5 îñîáåé â êëåòêå â óñëîâèÿõ âèâàðèÿ ÔÃÁÍÓ

“ÍÈÈ ôàðìàêîëîãèè èìåíè Â. Â. Çàêóñîâà” ïðè åñòå-

ñòâåííîé ñìåíå ñâåòîâîãî ðåæèìà ñî ñâîáîäíûì äîñ-

òóïîì ê ñòàíäàðòíîìó ãðàíóëèðîâàííîìó êîðìó

(ÃÎÑÒ Ð 50258-92) è âîäå â òå÷åíèå 7 ñóò äî íà÷àëà

òåñòèðîâàíèÿ â ñîîòâåòñòâèè ñ ÃÎÑÒ 33216-2014 “Ðó-

êîâîäñòâî ïî ñîäåðæàíèþ è óõîäó çà ëàáîðàòîðíûìè

æèâîòíûìè. Ïðàâèëà ñîäåðæàíèÿ è óõîäà çà ëàáîðà-

òîðíûìè ãðûçóíàìè è êðîëèêàìè”. Ýêñïåðèìåíòû

ïðîâîäèëè â ñîîòâåòñòâèè ñ ðåøåíèåì Ñîâåòà Åâðà-

çèéñêîé ýêîíîìè÷åñêîé êîìèññèè îò 3 íîÿáðÿ 2016 ã.

¹ 81 “Îá óòâåðæäåíèè Ïðàâèë íàäëåæàùåé ëàáîðà-

òîðíîé ïðàêòèêè Åâðàçèéñêîãî ýêîíîìè÷åñêîãî ñîþçà

â ñôåðå îáðàùåíèÿ ëåêàðñòâåííûõ ñðåäñòâ”. Õåíäëèíã

ïðîâîäèëè äâàæäû â íåäåëþ (ñîâìåñòíî ñ ÷èñòêîé).

Ýêñïåðèìåíòû ïðîâîäèëè ñ 10 äî 16 ÷àñîâ. Âñå ìàíè-

ïóëÿöèè ñ æèâîòíûìè áûëè îäîáðåíû Êîìèññèåé ïî

áèîìåäèöèíñêîé ýòèêå ÔÃÁÍÓ “ÍÈÈ ôàðìàêîëîãèè

èìåíè Â. Â. Çàêóñîâà” (ïðîòîêîë ¹ 5 îò 19 àïðåëÿ

2022 ã.).

Àíòèãèïîêñè÷åñêàÿ àêòèâíîñòü ñîåäèíåíèÿ ÀË-828

áûëà èññëåäîâàíà íà ìîäåëè íîðìîáàðè÷åñêîé ãèïîê-

ñèè ñ ãèïåðêàïíèåé (“áàíî÷íàÿ” ãèïîêñèÿ”) â ñîîòâåò-

ñòâèè ñ ðåêîìåíäàöèÿìè “Ðóêîâîäñòâà ïî ýêñïåðèìåí-

òàëüíîìó (äîêëèíè÷åñêîìó) èçó÷åíèþ íîâûõ ôàðìà-

êîëîãè÷åñêèõ âåùåñòâ” [1]. Íîðìîáàðè÷åñêóþ ãèïîê-

ñèþ ìîäåëèðîâàëè ïóòåì ïîñòåïåííîãî óâåëè÷åíèÿ

ñîäåðæàíèÿ óãëåêèñëîãî ãàçà â âîçäóõå çà ñ÷åò äûõà-

íèÿ (ãèïîêñèÿ ñ ãèïåðêàïíèåé â ãåðìîîáúåìå). Çà 1 ÷

äî íà÷àëà ýêñïåðèìåíòà æèâîòíûì âíóòðèáðþøèííî

(â/á) ââîäèëè èëè ñîåäèíåíèå ÀË-828 (ñóñïåíçèÿ â

1 % âîäíîì Twin-80), èëè ýòàëîííûé ïðåïàðàò ïèðàöå-

òàì (ñóñïåíçèÿ â 1 % âîäíîì Twin-80). Æèâîòíûå êîí-

òðîëüíîé ãðóïïû ïîëó÷àëè àíàëîãè÷íûé îáúåì

(0,8 ìë/ êã) ñóñïåíçèè Twin-80 [3].

×åðåç 1 ÷ æèâîòíûõ ïîìåùàëè ïî îäíîìó â ãåðìå-

òè÷åñêè çàêðûòûå ñîñóäû âìåñòèìîñòüþ 250 ìë (âû-

ñîòà 10 ñì, äèàìåòð 5,8 ñì) è ôèêñèðîâàëè íàñòóïëå-

íèå ñìåðòè ïî âðåìåíè ïîñëåäíåãî àãîíàëüíîãî âäîõà.

Æèâîòíûå áûëè ðàíäîìèçèðîâàíû ïî ìàññå è ðàçäåëå-

íû íà 9 ãðóïï ïî 10 ìûøåé â êàæäîé: 1 ãðóïïà: êîí-

òðîëü (1 % Twin-80 â âîäå); 2 ãðóïïà: ÀË-828 â äîçå

30 ìã/êã (ÀË-828 + 1 % Twin-80 â âîäå); 3 ãðóïïà:

ÀË-828 â äîçå 10 ìã/êã (ÀË-828 + 1 % Twin-80 â âîäå);

4 ãðóïïà: ÀË-828 â äîçå 5 ìã/êã (ÀË-828 + 1 %

Twin-80 â âîäå); 5 ãðóïïà: ÀË-828 â äîçå 1 ìã/êã

(ÀË-828 + 1 % Twin-80 â âîäå); 6 ãðóïïà: ÀË-828 â

äîçå 0,1 ìã/êã (ÀË-828 + 1 % Twin-80 â âîäå); 7 ãðóï-

ïà: ÀË-828 â äîçå 0,01 ìã/êã (ÀË-828 + 1 % Twin-80 â

âîäå); 8 ãðóïïà: ÀË-828 â äîçå 0,001 ìã/êã

(ÀË-828 + 1 % Twin-80 â âîäå); 9 ãðóïïà: ïèðàöåòàì â

äîçå 1000 ìã/êã (ïèðàöåòàì + 1 % Twin-80 â âîäå). Æè-

âîòíûå êîíòðîëüíîé ãðóïïû ïîëó÷àëè ýêâèâàëåíòíûé

îáúåì ðàñòâîðà 1 % Twin-80 â âîäå.

Äëÿ ñòàòèñòè÷åñêîé îöåíêè ðåçóëüòàòîâ èñïîëüçî-

âàëè êðèòåðèé Êðàñêåëà–Óîëëèñà ñ ïîñëåäóþùèìè

ïîïàðíûìè ìåæãðóïïîâûìè ñðàâíåíèÿìè ñ ïîìîùüþ

òåñòà Äàííà.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Àíòèãèïîêñè÷åñêóþ àêòèâíîñòü ñîåäèíåíèÿ

ÀË-828 èçó÷àëè íà ìîäåëè ãèïîêñè÷åñêîé ãèïîêñèè ñ

ãèïåðêàïíèåé â äèàïàçîíå äîç îò 0,001 äî 30 ìã/êã.

Âûáîð äîç ïðåïàðàòà îñóùåñòâëÿëè, èñõîäÿ èç ðàííåå

ïîëó÷åííûõ äàííûõ:

	 Â ýêñïåðèìåíòàõ in vitro ïðè èçó÷åíèè íåéðîïðîòåê-

òîðíîé àêòèâíîñòè ÀË-828 (íåîïóáëèêîâàííûå äàí-

íûå) áûëî ïîêàçàíî, ÷òî åãî ýôôåêòèâíàÿ êîíöåíò-

ðàöèÿ ðàâíÿåòñÿ 10–8 Ì, ÷òî â ïåðåñ÷åòå àêòèâíîé

äîçû ñîåäèíåíèÿ äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ in

vivo ñîñòàâëÿåò 0,001 ìã/êã.

	 Â ýêñïåðèìåíòàõ in vivo áûëî ïîêàçàíî, ÷òî ÀË-828

â äîçå 30 ìã/êã/ñóò íà ìîäåëè ÎÈÌ ó êðûñ çíà÷èìî

óìåíüøàåò èíòåíñèâíîñòü ðåìîäåëèðîâàíèÿ ëåâîãî

æåëóäî÷êà ñåðäöà è îáëàäàåò êàðäèîïðîòåêòèâíîé

àêòèâíîñòüþ [7]. Â ñâÿçè ñ ýòèì â äàííîé ðàáîòå

âåðõíÿÿ ãðàíèöà äîç áûëà îòîáðàíà êàê 30 ìã/êã.

Ïðè èçó÷åíèè àêòèâíîñòè ÀË-828 â äèàïàçîíå äîç

îò 0,001 äî 30 ìã/êã â îïûòàõ íà áåñïîðîäíûõ áåëûõ

ìûøàõ íà ìîäåëè ãèïîêñè÷åñêîé ãèïîêñèè ñ ãèïåðêàï-

íèåé áûëî ïîêàçàíî, ÷òî ñîåäèíåíèå ÀË-828 ïðîÿâëÿ-

åò àíòèãèïîêñè÷åñêóþ àêòèâíîñòü â äîçå 0,01 ìã/êã,

â/á (p < 0,05) (òàáëèöà).

Â êà÷åñòâå ïðåïàðàòà ñðàâíåíèÿ áûëî âûáðàíî íîî-

òðîïíîå ëåêàðñòâåííîå ñðåäñòâî — ïèðàöåòàì, êîòî-

12 Î. Ñ. Ãðèãîðêåâè÷ è äð.
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Âåùåñòâî
Äîçà,

ìã/êã

Âðåìÿ æèçíè, ìèí Àêòèâíîñòü,

â % îò

êîíòðîëÿÊîíòðîëü Âåùåñòâî

ÀË-828 0,001 22,67 � 0,37 23,30 � 0,79 103

0,01 21,60 � 0,50 24,70 � 0,63* 114

0,1 21,60 � 0,50 22,90 � 0,79 106

1 21,60 � 0,50 22,90 � 0,88 106

5 26,45 � 1,66 27,50 � 1,22 104

10 26,45 � 1,66 25,70 � 1,38 97

30 26,45 � 1,66 27,60 � 1,11 104

Ïèðàöåòàì 1000 22,67 � 0,37 27,09 � 0,93** 119

Ïðèìå÷àíèå: Ðàçëè÷èÿ äîñòîâåðíû ïî êðèòåðèþ Êðàñêåëà–Óîëëåñà:

* ñ êîíòðîëåì ïðè p < 0,05; ** ñ êîíòðîëåì ïðè p < 0,01.

Â êàæäîé ãðóïïå áûëî íå ìåíåå 10 æèâîòíûõ.



ðîå ïðîÿâèëî àíòèãèïîêñè÷åñêèé ýôôåêò íà ìîäåëè

ãèïîêñè÷åñêîé ãèïîêñèè ñ ãèïåðêàïíèåé â äîçå

1000 ìã/êã, â/á [3, 6].

Ïîëó÷åííûå äàííûå ïî ïèðàöåòàìó ñîïîñòàâèìû ñ

ðåçóëüòàòàìè ðàíåå ïðîâåäåííûõ èññëåäîâàíèé, â êî-

òîðûõ ïîêàçàíî, ÷òî ïðåïàðàò, â ýêñïåðèìåíòàõ íà áåñ-

ïîðîäíûõ ìûøàõ â äîçàõ 300 è 600 ìã/êã (â/á), íå îêà-

çûâàë àíòèãèïîêñè÷åñêîãî ýôôåêòà, íî ñòàòèñòè÷åñêè

çíà÷èìî óâåëè÷èâàë ïðîäîëæèòåëüíîñòü æèçíè ìû-

øåé â äîçàõ 900 è 1000 ìã/êã (â/á) [3, 6].

Óñòàíîâëåíî, ÷òî ñîåäèíåíèå ÀË-828 â äîçå

0,01 ìã/êã (â/á) â îïûòàõ íà áåñïîðîäíûõ áåëûõ ìû-

øàõ îáëàäàåò àíòèãèïîêñè÷åñêèì äåéñòâèåì, ÷òî âû-

ðàæàåòñÿ â ñïîñîáíîñòè âåùåñòâà óâåëè÷èâàòü ïðî-

äîëæèòåëüíîñòü æèçíè æèâîòíûõ â óñëîâèÿõ íîðìî-

áàðè÷åñêîé ãèïîêñèè ñ ãèïåðêàïíèåé. Ïðè àíàëèçå çà-

âèñèìîñòè äîçû îò èçó÷àåìîãî ýôôåêòà áûëà

âûÿâëåíà îäíà àêòèâíàÿ äîçà, ÷òî ñîîòâåòñòâóåò êóïî-

ëîîáðàçíîé çàâèñèìîñòè.

Ýôôåêò ñîåäèíåíèÿ ÀË-828 ïî âûðàæåííîñòè ñðàâ-

íèì ñ òàêîâûì äëÿ ïèðàöåòàìà, íî â äîçå, íà 5 ïîðÿä-

êîâ ìåíüøåé.

ÂÛÂÎÄÛ

1. 1-({4-[(4-Õëîðáåíçîèë)àìèíî]ôåíèë}ñóëüôîíèë-

L-ïðîëèí (ñîåäèíåíèå ÀË-828) â äîçå 0,01 ìã/êã â/á

îáëàäàåò àíòèãèïîêñè÷åñêîé àêòèâíîñòüþ â óñëîâèÿõ

ãèïîêñè÷åñêîé ãèïîêñèè ñ ãèïåðêàïíèåé.

2. Ïî âûðàæåííîñòè àíòèãèïîêñè÷åñêîãî ýôôåêòà

ñîåäèíåíèå ÀË-828 ñðàâíèìî ñ ïèðàöåòàìîì, íî â

äîçå, â 100 000 ðàç (èëè íà 5 ïîðÿäêîâ) ìåíüøåé.
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ANTIHYPOXIC ACTIVITY OF PHENYLSULFONYL-L-PROLINE DERIVATIVE,

THE INHIBITOR OF MATRIX METALLOPOTEIINASE 2 (MMP-2)

O. S. Grigorkevich*, K. N. Koliasnikova, G. V. Mokrov

Research Zakusov Institute of Pharmacology, Baltiyskaya ul. 8, Moscow, 125315 Russia

e-mail: oksana.grigorkevich@mail.ru

Matrix metalloproteinases 2 and 9 (MMP-2, MMP-9) belong to a family of zinc-dependent endopeptidases and play an important role in the pathogenesis of

pulmonary arterial hypertension (PAH). Thereby, MMP-2/-9 inhibitors may become one of the possible approaches to the medicinal treatment of PAH. Previo-

usly, we designed and synthesized AL-828 (1-({4-[(4-chlorobenzoyl)amino]phenyl}sulfonyl-L-proline) which demonstrated the inhibitory activity against

MMP-2 (K
i
= 45 mM)in in vitro experiments. In vivo experiments carried out on a model of acute myocardial infarction in rats revealed that AL-828 (30 mg/kg

intragastrically) exhibits cardioprotective activity. Antihypoxic activity of the compound AL-828 was studied on a model of normobaric hypoxia with hyper-

capnia in outbred male mice in a dose range of 0.001 – 30 mg/kg intraperitoneally. It is shown that AL-828 exhibits antihypoxic activity at a dose of 0.01 mg/kg

comparable in the effectiveness to that of piracetam at a dose of 1000 mg/kg intraperitoneally.

Keywords: matrix metalloproteinase; MMP-2; MMP-2 inhibitor; compound AL-828; antihypoxic activity.
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