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Öåëü ðàáîòû — èññëåäîâàíèå âëèÿíèÿ íà ñâåðòûâàíèå öåëüíîé êðîâè êðîëèêîâ

4-õëîðôåíèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîàòà (ÔÑ 169) è ãåïàðèíà in vitro è in vivo. Èñ-

ñëåäîâàíèå ïðîâîäèëè ñ ïîìîùüþ êîàãóëîìåòðà Ìèíèëàá 701. Èñïîëüçîâàëè öèòðàò-

íóþ (3,8 %) êðîâü áåñïîðîäíûõ êðîëèêîâ â îáúåìíîì ñîîòíîøåíèè 9:1. Ïðè èññëåäî-

âàíèè in vivo ãåïàðèí è ñîåäèíåíèå ÔÑ 169 ââîäèëè ïîäêîæíî. Ïîëó÷åííûå ðåçóëüòà-

òû ñâèäåòåëüñòâóþò î òîì, ÷òî ÔÑ 169 in vitro ñíèæàåò ñâåðòûâàåìîñòü êðîâè â 3,8

ðàçà, in vivo â äîçå, ñîñòàâëÿþùåé 1/40 îò ËÄ50, ÷åðåç 30 ìèí ïîñëå ââåäåíèÿ — â 2

ðàçà. Ýôôåêò ïðè ïîäêîæíîì ââåäåíèè ñîõðàíÿëñÿ íà ïðîòÿæåíèè 2 ÷. Àêòèâíîñòü âå-

ùåñòâà ÔÑ 169 in vitro è in vivo ñîïîñòàâèìà ñ àêòèâíîñòüþ ãåïàðèíà.

Êëþ÷åâûå ñëîâà: 4-õëîðôåíèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîàò; ãåïàðèí; Ìèíèëàá 701

ÂÂÅÄÅÍÈÅ

Ïîêàçàíèåì ê ïðèìåíåíèþ ãåïàðèíà ÿâëÿåòñÿ

ñêëîííîñòü ê òðîìáîîáðàçîâàíèþ. Åãî øèðîêî ïðèìå-

íÿþò â õèðóðãè÷åñêîé è òåðàïåâòè÷åñêîé ïðàêòèêå.

Îñíîâíûì íåäîñòàòêîì ïðåïàðàòà ÿâëÿåòñÿ îòñóòñòâèå

äîñòîâåðíûõ ñâåäåíèé î âûðàæåííîñòè ýôôåêòà. Îò-

ñþäà íåîáõîäèìîñòü ÷àñòûõ ïîâòîðíûõ îïðåäåëåíèé

ïîêàçàòåëåé ãåìîñòàçà. Ïðè èñïîëüçîâàíèè ãåïàðèíà

âîçìîæíû ðåàêöèè â ìåñòàõ èíúåêöèé (óïëîòíåíèå,

ðàçäðàæåíèå, áîëü, ãåìàòîìà, íåêðîçû êîæè), ãîëîâíàÿ

áîëü, îçíîá, ãèïåðòåðìèÿ, òîøíîòà, ðâîòà, çàïîð. Ïðè

ïðèìåíåíèè ïðåïàðàòà áîëåå 3 äíåé ìîãóò ðàçâèòüñÿ

èììóííàÿ òðîìáîöèòîïåíèÿ è îñòåîïîðîç, ñóùåñòâóåò

ðèñê âîçíèêíîâåíèÿ ãèïåðêàëèåìèè çà ñ÷åò óãíåòåíèÿ

ñèíòåçà àëüäîñòåðîíà, óñèëåíèå òðîìáîîáðàçîâàíèÿ

ïîñëå îòìåíû ïðåïàðàòà [3]. Ïîýòîìó ïîèñê íîâûõ ñî-

åäèíåíèé, îáëàäàþùèõ ïðÿìîé àíòèêîàãóëÿíòíîé àê-

òèâíîñòüþ ÿâëÿåòñÿ àêòóàëüíûì.

Â ðåçóëüòàòå ñêðèíèíãîâûõ èññëåäîâàíèé âåùåñòâ,

ñèíòåçèðóåìûõ â Ïåðìñêîé ãîñóäàðñòâåííîé ôàðìà-

öåâòè÷åñêîé àêàäåìèè, áûëî âûÿâëåíî âåùåñòâî

4-õëîðôåíèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîàò, êîòîðîå in

vitro çíà÷èòåëüíî óäëèíÿåò âðåìÿ ñâåðòûâàíèÿ öèòðàò-

íîé êðîâè ñîáàê [4].

Öåëüþ ðàáîòû ñòàëî èññëåäîâàíèå âëèÿíèÿ 4-õëîð-

ôåíèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîàòà (ÔÑ 169) è ãåïà-

ðèíà íà ñâåðòûâàíèå öåëüíîé êðîâè êðîëèêîâ in vitro è

in vivo.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Èññëåäîâàíèå ïðîâîäèëè ñ ïîìîùüþ êîàãóëîìåòðà

Ìèíèëàá 701. Èñïîëüçîâàëè öèòðàòíóþ (3,8 %) êðîâü

áåñïîðîäíûõ êðîëèêîâ â îáúåìíîì ñîîòíîøåíèè 9:1.

Äëÿ îïðåäåëåíèÿ àêòèâíîñòè in vitro â êþâåòó ïîìå-

ùàëè 100 ìêë êðîâè è äîáàâëÿëè 100 ìêë 0,2 % ðàñ-

òâîðà ñîåäèíåíèÿ ÔÑ 169, äëÿ êîíòðîëÿ âìåñòî

âåùåñòâà äîáàâëÿëè 100 ìêë èçîòîíè÷åñêîãî ðàñòâîðà

õëîðèäà íàòðèÿ èëè ãåïàðèíà. Ãåïàðèí èñïîëüçîâàëè â

êîíöåíòðàöèè 1 ÅÄ/ìë êðîâè. Çàòåì ïðîáû èíêóáèðî-

âàëè â òå÷åíèå 60 ñ. Äîáàâëÿëè 100 ìêë 1 % ðàñòâîðà

õëîðèäà êàëüöèÿ è ïðèñòóïàëè ê èçìåðåíèþ âðåìåíè

ñâåðòûâàíèÿ â ñåêóíäàõ [1].

Èññëåäîâàíèÿ in vivo ïðîâåäåíû íà áåñïîðîäíûõ

êðîëèêàõ âåñîì 2 – 4 êã. Îáùåå êîëè÷åñòâî èñïîëüçóå-

ìûõ êðîëèêîâ — 33. ÔÑ 169 ââîäèëè ïîäêîæíî â äîçå

35 ìã/êã (1/40 ËÄ
50

). Çàáîð êðîâè ïðîâîäèëè 5 ðàç —

äî ââåäåíèÿ âåùåñòâà è ÷åðåç 30, 60, 90, 120 ìèí ïîñëå

ââåäåíèÿ ñîåäèíåíèÿ. Ãåïàðèí ââîäèëè ïîäêîæíî â

äîçå 60 ÅÄ/êã èëè 1 ÅÄ/ìë êðîâè, òàê êàê îáúåì öèðêó-

ëèðóþùåé êðîâè ó êðîëèêîâ ðàâåí 60 ìë/êã [6]. Çàáîð

êðîâè ïðîèçâîäèëè 5 ðàç — äî ââåäåíèÿ è ÷åðåç 30, 60,

90, 120 ìèí ïîñëå ââåäåíèÿ ãåïàðèíà. Äëÿ îïðåäåëå-

íèÿ âðåìåíè ñâåðòûâàíèÿ â êþâåòó ïîìåùàëè 100 ìêë

êðîâè è äîáàâëÿëè 100 ìêë èçîòîíè÷åñêîãî ðàñòâîðà

õëîðèäà íàòðèÿ. Çàòåì ïðîáû èíêóáèðîâàëè â òå÷åíèå

60 ñ. Äîáàâëÿëè 100 ìêë 1 % ðàñòâîðà õëîðèäà êàëü-

öèÿ è ïðèñòóïàëè ê èçìåðåíèþ âðåìåíè ñâåðòûâàíèÿ â

ñåêóíäàõ [1].

Íîìåð ïðîòîêîëà ýòè÷åñêîãî êîìèòåòà, óòâåðäèâøå-

ãî ïëàí èññëåäîâàíèÿ ¹ 67 îò 4.10.2012 ã.

Ðåçóëüòàòû îáðàáîòàíû ñ ïîìîùüþ âàðèàöèîííîé

ñòàòèñòèêè ïî ìåòîäó Ôèøåðà-Ñòüþäåíòà [2].
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Êàôåäðà ôèçèîëîãèè (çàâ. — ïðîô. Á. ß. Ñûðîïÿòîâ) Ïåðì-

ñêàÿ ãîñóäàðñòâåííàÿ ôàðìàöåâòè÷åñêàÿ àêàäåìèÿ, 614990,

Ïåðìü, óë. Ïîëåâàÿ, 2.
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Èññëåäóå-

ìîå âåùå-

ñòâî

Âðåìÿ ñâåðòûâàíèÿ, ñ, Êîëè÷åñòâî

èññëåäîâà-

íèé

p

êîíòðîëü îïûò

ÔÑ 169 141,3 � 7,2 540,1 � 88,8 6 < 0,01

Ãåïàðèí 145,7 � 9,6 618,3 � 55,8 9 < 0,001

p — â ñðàâíåíèè ñ êîíòðîëåì.



ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïðè èññëåäîâàíèè in vitro áûëè ïîëó÷åíû ñëåäóþ-

ùèå ðåçóëüòàòû (òàáë. 1).

Êàê âèäíî èç òàáë. 1, ÔÑ 169 in vitro â 3,8 ðàç óäëè-

íÿåò âðåìÿ ñâåðòûâàíèÿ êðîâè. Åãî ýôôåêòèâíîñòü ñî-

ïîñòàâèìà ñ óðîâíåì ýôôåêòèâíîñòè ãåïàðèíà.

Îïðåäåëåíèå îñòðîé òîêñè÷íîñòè ñîåäèíåíèÿ ÔÑ

169 ïðîâåäåíî íà áåñïîðîäíûõ ìûøàõ ìàññîé

18 – 28 ã ïðè ïîäêîæíîì ââåäåíèè [5]. ËÄ
50

ðàâíà 1290

(1100 – 1500) ìã/êã. Ñîãëàñíî ÃÎÑÒ 12.1007–76, ñî-

åäèíåíèå îòíîñèòñÿ ê 3 êëàññó òîêñè÷íîñòè, òî åñòü

ÿâëÿåòñÿ óìåðåííî òîêñè÷íûì.

Êàê âèäíî èç òàáë. 2, âåùåñòâî ÔÑ 169 ïðè ïîäêîæ-

íîì ââåäåíèè äîñòàòî÷íî áûñòðî âñàñûâàåòñÿ è âûçû-

âàåò ñíèæåíèå ñâåðòûâàåìîñòè êðîâè â 2 ðàçà îò èñ-

õîäíîãî óðîâíÿ óæå ÷åðåç 30 ìèí. Àêòèâíîñòü ñîõðà-

íÿåòñÿ îêîëî 2 ÷.

Ìàêñèìàëüíûé ýôôåêò ãåïàðèíà, êàê âèäíî èç

òàáë. 3, îòìå÷àåòñÿ íà 90 ìèí ïîñëå ââåäåíèÿ è ñîñòàâ-

ëÿåò 2,3 îò èñõîäíîãî óðîâíÿ âðåìåíè ñâåðòûâàíèÿ

êðîâè. Ïðîäîëæèòåëüíîñòü äåéñòâèÿ ñîñòàâèëà 2 ÷.

ÂÛÂÎÄ

4-Õëîðôåíèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîàò ñíèæà-

åò ñâåðòûâàåìîñòü êðîâè â 3,8 ðàçà in vitro, à â 2 ðàçà in

vivo. Âåùåñòâî îáëàäàåò óìåðåííîé òîêñè÷íîñòüþ,

áûñòðî âñàñûâàåòñÿ ïðè ïîäêîæíîì ââåäåíèè, ñíèæà-

åò ñâåðòûâàåìîñòü êðîâè in vivo â äîçå, ñîñòàâëÿþùåé

1/40 îò ËÄ
50

. Ìàêñèìàëüíûé ýôôåêò íàáëþäàåòñÿ ÷å-

ðåç 30 ìèí ïîñëå ââåäåíèÿ. Ýôôåêòèâíîñòü ïðè ïîä-

êîæíîì ââåäåíèè ñîõðàíÿåòñÿ íà ïðîòÿæåíèè 2 ÷, ÷òî

ñîïîñòàâèìî ñ ýôôåêòèâíîñòüþ ãåïàðèíà.
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COMPARATIVE STUDY OF THE EFFECTS OF 4-CHLOROPHENYL-2-HYDROXY-4-OXO-2-BUTENOATE

AND HEPARIN ON BLOOD COAGULATION

A. V. Starkova, F. V. Sobin, B. Ya. Syropyatov, and N. A. Pulina

Department of Physiology, Perm State Pharmaceutical Academy, ul. Polevaya 2, Perm, 614990, Russia

The purpose of this work investigation to study the effect of 4-chlorophenyl-2-hydroxy-4-oxo-2-butenoate (thiazoline ammonium butenoate, compound FS

169) and heparin on the coagulation of whole rabbit blood in vitro and in vivo. The effects of heparin and FS 169 were investigated using a Minilab 701 coagu-

lometer. Citrated (3.8%) blood of outbred rabbits was used in a volumetric ratio of 9 : 1. In the experiments in vivo, heparin and FS 169 were introduced subcu-

taneously. The results showed that FS 169 in vitro reduced the blood clotting time 3.8 times; in vivo, this compound in a dose of 1/40 LD
50

decreased the clot-

ting time 2 times within 30 min after introduction. The drug effect upon subcutaneous administration lasted for 2 h. The activity of FS 169 both in vitro and in

vivo was comparable with the activity of heparin.

Keywords: 4-chlorophenyl-2-hydroxy-4-oxo-2-butenoate; heparin; Minilab 701 coagulometer
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Èíòåðâàë
Âðåìÿ

ñâåðòûâàíèÿ, ñ
p

Èñõîäíàÿ ñâåðòûâàåìîñòü 128,4 � 3,92

30 ìèí 260,6 � 17,76 < 0,001

60 ìèí 241,7 � 9,81 < 0,001

90 ìèí 228,1 � 14,00 < 0,001

120 ìèí 158,9 � 10,22 < 0,05

p — â ñðàâíåíèè ñ èñõîäíîé ñâåðòûâàåìîñòüþ.

n — êîëè÷åñòâî èññëåäîâàíèé.
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Èíòåðâàë
Âðåìÿ

ñâåðòûâàíèÿ, ñ
p

Èñõîäíàÿ ñâåðòûâàåìîñòü 141,8 � 5,16

30 ìèí 255,0 � 13,59 < 0,001

60 ìèí 282,7 � 13,00 < 0,001

90 ìèí 320,9 � 37,83 < 0,001

120 ìèí 206,7 � 16,58 < 0,01

p — â ñðàâíåíèè ñ èñõîäíîé ñâåðòûâàåìîñòüþ.

n — êîëè÷åñòâî èññëåäîâàíèé.




