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ÄÂÑ-ñèíäðîì — òÿæåëîå îñëîæíåíèå, ÷àñòî ïðèâîäÿùåå ê ïîëèîðãàííîé íåäîñòàòî÷íîñòè è íåðåäêî ê ëåòàëüíîìó
èñõîäó. Êàê è ëþáîé ñèíäðîì, îí ïîëèýòèîëîãè÷åí, ÷òî çàêîíîìåðíî ïðèâîäèò ê ðàçëè÷íûì ìåõàíèçìàì åãî ôîðìèðîâà-
íèÿ. Îñíîâíûå ïðîÿâëåíèÿ ñèíäðîìà äèññåìèíèðîâàííîãî âíóòðèñîñóäèñòîãî ñâåðòûâàíèÿ êðîâè — òðîìáîîáðàçîâàíèå è
êðîâîòî÷èâîñòü. Ñëåäñòâèåì ìàññèâíîãî òðîìáîîáðàçîâàíèÿ â ìèêðîöèðêóëÿòîðíîì ðóñëå âíóòðåííèõ îðãàíîâ ÿâëÿåòñÿ
ðàçâèòèå äèñòðîôè÷åñêèõ èçìåíåíèé è îðãàííîé íåäîñòàòî÷íîñòè. Êðîâîòå÷åíèÿ, â ñâîþ î÷åðåäü, ïðèâîäÿò ê óìåíüøåíèþ
îáúåìà öèðêóëèðóþùåé êðîâè, àðòåðèàëüíîé ãèïîòåíçèè è ãåìè÷åñêîé ãèïîêñèè, à â íàèáîëåå òÿæåëûõ ñëó÷àÿõ — è ê ëå-
òàëüíîìó èñõîäó. Îäíàêî ìåõàíèçìû ðàçâèòèÿ è ñòåïåíü âûðàæåííîñòè âûøåóêàçàííûõ íàðóøåíèé äàëåêî íå âñåãäà îäè-
íàêîâû. Ïîñêîëüêó äàííûé ñèíäðîì ìîæåò áûòü îáóñëîâëåí áîëüøèì êîëè÷åñòâîì ïðè÷èí (â íàñòîÿùåå âðåìÿ îïèñàíî
áîëåå 150 çàáîëåâàíèé, ïðè êîòîðûõ ìîæåò ðàçâèâàòüñÿ ñèíäðîì), òî íàèáîëüøèì ðàçíîîáðàçèåì îòëè÷àþòñÿ èìåííî
èíèöèàëüíûå åãî çâåíüÿ. Îñíîâíûìè ïóñêîâûìè ìåõàíèçìàìè ÄÂÑ-ñèíäðîìà ìîãóò áûòü: àêòèâàöèÿ ôîðìåííûõ ýëå-
ìåíòîâ êðîâè è óñèëåíèå ïðîöåññà èõ ìèêðîâåçèêóëÿöèè, àêòèâàöèÿ êîàãóëÿöèîííîãî ãåìîñòàçà ïî âíåøíåìó è âíóòðåííå-
ìó ïóòÿì, íåäîñòàòî÷íîñòü àíòèêîàãóëÿíòîâ è èçáûòî÷íàÿ àêòèâíîñòü ôèáðèíîëèòè÷åñêîé ñèñòåìû. Ðàçíûå ýòèîëîãè÷å-
ñêèå ôàêòîðû (ñåïñèñ, àêóøåðñêàÿ ïàòîëîãèÿ, ëåéêîçû è äðóãèå çëîêà÷åñòâåííûå îïóõîëè, òðàâìû è ò.ä) íåîäèíàêîâî
âëèÿþò íà ôóíêöèþ êîìïîíåíòîâ ñèñòåìû ãåìîñòàçà. Â çàâèñèìîñòè îò ñòåïåíè âûðàæåííîñòè íàðóøåíèé âûøåóêàçàí-
íûõ ìåõàíèçìîâ ìîæåò ðàçâèòüñÿ ÄÂÑ-ñèíäðîì ñ ïðåîáëàäàíèåì êîàãóëÿöèè èëè ñ ïðåîáëàäàíèåì ôèáðèíîëèçà ëèáî
ñ èõ ñáàëàíñèðîâàííîé àêòèâàöèåé. Êëèíè÷åñêèå ïðîÿâëåíèÿ ýòèõ ôîðì ÄÂÑ-ñèíäðîìà, à òàêæå ïðîäîëæèòåëüíîñòü è
âûðàæåííîñòü ñòàäèé (ãèïåðêîàãóëÿöèÿ, êîàãóëîïàòèÿ ïîòðåáëåíèÿ ñ êîìïåíñàòîðíîé àêòèâàöèåé ôèáðèíîëèçà, äåôèáðè-
íàöèÿ êðîâè è ãèïåðàêòèâàöèÿ ôèáðèíîëèçà) òàêæå áóäóò îòëè÷àòüñÿ. Ñëåäîâàòåëüíî, çíàíèå ïðåîáëàäàþùåãî íàðóøåíèÿ
â ñèñòåìå ãåìîñòàçà ïðè íàëè÷èè çàáîëåâàíèÿ, ïîòåíöèàëüíî îïàñíîãî â ïëàíå ðàçâèòèÿ ÄÂÑ-ñèíäðîìà, ïîçâîëèò ïîäî-
áðàòü íàèáîëåå îïòèìàëüíûå ñïîñîáû åãî ïðîôèëàêòèêè, äèàãíîñòèêè è ëå÷åíèÿ.
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DIC is a severe complication, often resulting in multi-organ failure and fatal outcome. As any syndrome, it is polyethiologic,
while a big number of its causes logically leads to various mechanisms of its forming. Main manifestations of the disseminated
intravascular blood coagulation syndrome are clottage and haemorrhage. A result of a massive clottage in microcirculatory bed
of internal organs is development of dystrophic changes in them and organ failure. Haemorrhage in its turn, results in decreased
volume of circulating blood, arterial hypotension and hemic hypoxia, in most severe cases leading to the fatal outcome. Al-
though, development mechanisms and manifestation degree of the disorder mentioned above are not always the same. As the
syndrome may result from a great number of causes (currently, over 150 diseases have been described with which it can de-
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velop), namely its initial stages are different to the greatest extent. Main triggering mechanisms of the DIC may be: blood
formed element activation and increased process of their microvesiculation, activation of coagulative hemostasis in intrinsic and
extrinsic pathways, lack of anticoagulants and excessive activity of fibrinolytic system. Various ethiologic factors (sepsis, obstet-
rical pathology, leucosis and other malignant tumours, traumas, etc) have different effect on function of hemostasis system com-
ponents. Depending on the degree of the above mentioned disorders mechanisms manifestation, the DIC may develop with pre-
vailing coagulation, with prevailing fibrinolysis or with their balanced activation. Clinical manifestations of these DIC forms, as
well as duration and manifestation degree of its stages (hypercoagulation, coagulopathy of consumption with compensatory acti-
vation of fibrinolysis, defibrination of the blood and excessive activation of fibrinolysis) will be different as well. Consequently,
knowing the prevailing disorder in hemostasis system during a disease that is potentially dangerous in terms of the DIC develop-
ment offers to find optimal methods of its prevention, diagnosing and treatment.
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Ââåäåíèå

ÄÂÑ-ñèíäðîì (äèññåìèíèðîâàííîå âíóòðèñîñóäè-
ñòîå ñâåðòûâàíèå) äîëãîå âðåìÿ ðàññìàòðèâàëñÿ êàê
ïðîòåêàþùèé ñòàäèéíî ïðîöåññ ñ óíèâåðñàëüíîé ñõå-
ìîé ïàòîãåíåçà, à èìåííî — ñ îáÿçàòåëüíîé ñìåíîé
ïåðèîäà ãèïåðêîàãóëÿöèè è ðàññåÿííîãî òðîìáîîáðà-
çîâàíèÿ íà ìàññèâíûå, òðóäíîîñòàíàâëèâàåìûå êðî-
âîòå÷åíèÿ. Òàêîé ïîäõîä îòðàæåí è â îäíîì èç åãî
íàçâàíèé — òðîìáîãåìîððàãè÷åñêèé ñèíäðîì. Àâòî-
ðîì äàííîãî òåðìèíà ÿâëÿåòñÿ Ì.Ñ. Ìà÷àáåëè, äîë-
ãîå âðåìÿ çàíèìàâøàÿñÿ âîïðîñàìè ïàòîãåíåçà íàðó-
øåíèé ãåìîñòàçà. Èñõîäÿ èç êîíöåïöèè íåïðåðûâíîãî
ïðîöåññà ñâåðòûâàíèÿ êðîâè áûëî ïðåäëîæåíî íàçû-
âàòü åãî ãèïåðãèïîêîàãóëÿöèîííûì ñèíäðîìîì [1-3].
À ó÷èòûâàÿ, ÷òî íàðóøåíèÿ ñèñòåìû ãåìîñòàçà çàòðà-
ãèâàþò íå òîëüêî êðîâü, íî òàêæå ëèìôó è òêàíåâóþ
æèäêîñòü ïðåäëîæåí åùå îäèí òåðìèí — «ñèíäðîì
èíòðàâàçàëüíîé è ýêñòðàâàçàëüíîé êîàãóëÿöèè» [4].

Íà äàííûé ìîìåíò Êîìèòåò íàó÷íîé ñòàíäàðòèçà-
öèè Ìåæäóíàðîäíîãî îáùåñòâà ïî èçó÷åíèþ òðîìáî-
çà è ãåìîñòàçà îïðåäåëÿåò ÄÂÑ-ñèíäðîì êàê ïðèîá-
ðåòåííûé ñèíäðîì, õàðàêòåðèçóþùèéñÿ âíóòðèñîñó-
äèñòûì ñâåðòûâàíèåì êðîâè â ìåëêèõ ñîñóäàõ, áåç
îïðåäåëåííîé ëîêàëèçàöèè, âîçíèêàþùèé ïîä äåéñò-
âèåì ðàçëè÷íûõ ïðè÷èí. Ýòî ïðèâîäèò ê áëîêàäå
ìèêðîöèðêóëÿòîðíîãî ðóñëà è, â òÿæåëûõ ñëó÷àÿõ,
ê îðãàííîé íåäîñòàòî÷íîñòè. Ïî ìåðå ïðîãðåññèðîâà-
íèÿ ÄÂÑ-ñèíäðîìà ïðîèñõîäèò ïîòðåáëåíèå ôàêòî-
ðîâ ñâåðòûâàíèÿ è òðîìáîöèòîâ, ÷òî ïðèâîäèò ê ðàç-

âèòèþ ãèïîêîàãóëÿöèè (ò.í. êîàãóëîïàòèè ïîòðåáëå-
íèÿ) è êðîâîòå÷åíèé. Ïàðàëëåëüíî ýòèì ïðîöåññàì
óñèëèâàåòñÿ è ôèáðèíîëèç, íî ñòåïåíü åãî àêòèâàöèè,
â çàâèñèìîñòè îò ïðè÷èíû âûçâàâøåé ðàçâèòèå
ÄÂÑ-ñèíäðîìà, ìîæåò áûòü ðàçëè÷íîé. Ïîëèýòèî-
ëîãè÷íîñòü ñèíäðîìà ÄÂÑ ïðåäïîëàãàåò ñóùåñòâîâà-
íèå îñîáåííîñòåé åãî ðàçâèòèÿ ïðè ðàçëè÷íûõ ïàòîëî-
ãèÿõ.

Ñ ïàòîãåíåòè÷åñêîé òî÷êè çðåíèÿ ìîæíî âûäåëèòü
3 ôîðìû ÄÂÑ-ñèíäðîìà [5] (ñì. Ñõåìó). Ñ ó÷åòîì
îñîáåííîñòåé ïàòîãåíåçà îïèñàíû âîçìîæíûå âàðèàí-
òû êëèíè÷åñêèõ ïðîÿâëåíèé ÄÂÑ-ñèíäðîìà [6, 7].

1. ÄÂÑ ñ ïðåîáëàäàíèåì ïîëèîðãàííîé íåäîñòà-
òî÷íîñòè. Ôîðìèðóåòñÿ ïðè ïðåîáëàäàíèè ÿâëåíèé
ñâåðòûâàíèÿ êðîâè íàä ôèáðèíîëèçîì. Íàèáîëåå òè-
ïè÷íûå ïðè÷èíû — ñåïñèñ, ñèíäðîì Òðóññî.

2. Àñèìïòîìàòè÷åñêèé èëè ìàëîñèìïòîìíûé òèï
ÄÂÑ-ñèíäðîìà. Ôîðìèðóåòñÿ ïðè íåçíà÷èòåëüíîé è
ñáàëàíñèðîâàííîé àêòèâàöèè ïðîöåññîâ êîàãóëÿöèè è
ôèáðèíîëèçà. Õàðàêòåðåí äëÿ ñîëèäíûõ îïóõîëåé è
áîëüøèíñòâà ëåéêîçîâ (çà èñêëþ÷åíèåì îñòðîãî ïðî-
ìèåëîöèòàðíîãî).

3. Ãåìîððàãè÷åñêèé òèï ÄÂÑ-ñèíäðîìà. Â åãî
îñíîâå ëåæèò ïðåîáëàäàíèå ôèáðèíîëèçà íàä ñâåðòû-
âàíèåì êðîâè. Íàáëþäàåòñÿ ïðè îñòðîì ïðîìèåëîöè-
òàðíîì ëåéêîçå.

4. ÄÂÑ ñ ìàññèâíûìè êðîâîòå÷åíèÿìè. ßâëÿåòñÿ
ñëåäñòâèåì ñáàëàíñèðîâàííîé ãèïåðàêòèâàöèè ïðî-
öåññîâ ñâåðòûâàíèÿ è ôèáðèíîëèçà. Ïðèìåðîì ìîæåò
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ñëóæèòü ÄÂÑ ïðè îòñëîéêå ïëàöåíòû. ßâëåíèÿ ïîëè-
îðãàííîé íåäîñòàòî÷íîñòè ðåäêî áûâàþò âûðàæåíû,
òàê êàê áëîêàäà ìèêðîöèðêóëÿòîðíîãî êðîâîòîêà áû-
ñòðî óñòðàíÿåòñÿ áëàãîäàðÿ àêòèâàöèè ôèáðèíîëèçà.
Ðàçâèòèå êðîâîòå÷åíèé îáóñëîâëåíî êîàãóëîïàòèåé
ïîòðåáëåíèÿ â ñî÷åòàíèè ñ âûñîêîé ôèáðèíîëèòè÷å-
ñêîé àêòèâíîñòüþ ïëàçìû êðîâè.

Îäíàêî ñëåäóåò ó÷èòûâàòü òîò ôàêò, ÷òî â íåêîòî-
ðûõ ñëó÷àÿõ âûçâàííûé îäíèì è òåì æå ôàêòîðîì
ÄÂÑ-ñèíäðîì ó ðàçíûõ ïàöèåíòîâ ìîæåò ïðîòåêàòü
ïî-ðàçíîìó. Ïðîäîëæèòåëüíîñòü è âûðàæåííîñòü òðà-
äèöèîííî âûäåëÿåìûõ â ïàòîãåíåçå ÄÂÑ-ñèíäðîìà 4
ñòàäèé [8], ìîæåò çíà÷èòåëüíî îòëè÷àòüñÿ, è âêëàä íà-
ðóøåíèé òîãî èëè èíîãî çâåíà ñèñòåìû ãåìîñòàçà ïðè
ýòîì áóäåò òàêæå íåîäèíàêîâ. Áîëåå òîãî, íå âñå ñòàäèè
ìîãóò ïðîÿâëÿòüñÿ êëèíè÷åñêè, ïðîòåêàÿ â ñêðûòîé ôîð-
ìå. Âñå ýòî çàòðóäíÿåò ñâîåâðåìåííîå âûÿâëåíèå, äèà-
ãíîñòèêó è ëå÷åíèå ñèíäðîìà ÄÂÑ.

Êàêèå æå çâåíüÿ ãåìîñòàçà îêàçûâàþòñÿ ìàêñèìà-
ëüíî íàðóøåííûìè ïðè ýòèîëîãè÷åñêè è ïàòîãåíåòè-
÷åñêè ðàçëè÷íûõ âàðèàíòàõ ÄÂÑ-ñèíäðîìà?

1 ñòàäèÿ — ãèïåðêîàãóëÿöèÿ. Áóäó÷è èíèöèàëü-
íûì çâåíîì ÄÂÑ-ñèíäðîìà ëþáîé ýòèîëîãèè, äàííàÿ
ñòàäèÿ ÿâëÿåòñÿ îñíîâíîé è îáóñëîâëèâàåò ãëàâíûå
ïðîÿâëåíèÿ ÄÂÑ-ñèíäðîìà â ïåðâóþ î÷åðåäü íà ôîíå
ñåïòè÷åñêèõ ñîñòîÿíèé. Íåñìîòðÿ íà òî, ÷òî åå îñíîâ-
íûì ìåõàíèçìîì ÿâëÿåòñÿ àêòèâàöèÿ êîàãóëÿöèîííîãî
ãåìîñòàçà ïî âíåøíåìó èëè âíóòðåííåìó ìåõàíèçìàì
[6], ðàçâèòèå äàííîé ñòàäèè ìîæåò îñóùåñòâëÿòüñÿ
ñ ó÷àñòèåì ïðàêòè÷åñêè âñåõ çâåíüåâ ñèñòåìû ãåìî-
ñòàçà:

— Àêòèâàöèÿ ôîðìåííûõ ýëåìåíòîâ êðîâè è óñè-
ëåíèå ìèêðîâåçèêóëÿöèè. Çíà÷èòåëüíàÿ àêòèâàöèÿ
òðîìáîöèòîâ ïîêàçàíà ó áîëüíûõ ñî ñòàôèëîêîêêîâûìè è
ñòðåïòîêîêêîâûìè èíôåêöèÿìè. Ïðè ýòîì íàáëþäàåòñÿ
óñèëåíèå êàê ïðîöåññîâ àäãåçèè òðîìáîöèòîâ (÷åðåç
âçàèìîäåéñòâèå ñ ôàêòîðîì Âèëëåáðàíäà), òàê è èõ àãðå-
ãàöèè (íàïðèìåð, ÷åðåç ñâÿçûâàíèå ôèáðèíîãåíà è óñèëå-
íèÿ åãî âçàèìîäåéñòâèÿ ñ IIb-IIIa ãëèêîïðîòåèíîâûìè ðå-
öåïòîðàìè òðîìáîöèòîâ). Íåêîòîðûå áåëêè ñòðåïòîêîê-
êîâ óñèëèâàþò ïðîöåññû àäãåçèè è àãðåãàöèè íàïðÿìóþ,
ñâÿçûâàÿñü ñ ãëèêîïðîòåèíîâûìè ðåöåïòîðàìè òðîìáîöè-
òîâ, Toll-ïîäîáíûìè ðåöåïòîðàìè è ðåöåïòîðàìè ê êîì-
ïîíåíòàì ñèñòåìû êîìïëåìåíòà [9]. Ãðàì-îòðèöàòåëüíûå
ìèêðîîðãàíèçìû ñîäåðæàò ýíäîòîêñèí, êîòîðûé ñòèìó-
ëèðóåò âûäåëåíèå ìàêðîôàãàìè òêàíåâîãî ôàêòîðà, à
òðîìáîöèòàìè — ôàêòîðà àêòèâàöèè òðîìáîöèòîâ [2].
Îäíèì èç ìåõàíèçìîâ àêòèâàöèè òðîìáîöèòàðíî-ñîñóäè-
ñòîãî ãåìîñòàçà ïðè ãðàì-îòðèöàòåëüíûõ èíôåêöèÿõ ÿâ-
ëÿåòñÿ ïîâðåæäåíèå ýíäîòåëèÿ. Òàê, ïðè ýíäîòîêñèíåìèè
âûÿâëåíî çíà÷èòåëüíîå óâåëè÷åíèå â êðîâè öèðêóëèðóþ-
ùèõ äåñêâàìèðîâàííûõ ýíäîòåëèàëüíûõ êëåòîê, óñèëåíèå
âàçêîíñòðèêòîðíûõ ðåàêöèé â îòâåò íà íîðàäðåíàëèí,
óâåëè÷åíèå àêòèâíîñòè ïðîöåññîâ ïåðåêèñíîãî îêèñëåíèÿ
ëèïèäîâ [10]. Îïóõîëåâûå ìèêðîýìáîëû âûçûâàþò àãðå-
ãàöèþ òðîìáîöèòîâ [11]. Ïîâûøåíèå àãðåãàöèîííîé ñïî-
ñîáíîñòè òðîìáîöèòîâ íàáëþäàåòñÿ è ïðè áåðåìåííîñòè
[12]. Óñèëåíèå àãðåãàöèîííîé àêòèâíîñòè òðîìáîöèòîâ
ìîæåò áûòü îáóñëîâëåíî èçáûòêîì ãîìîöèñòåèíà â êðî-
âè. Â êà÷åñòâå íàèáîëåå âåðîÿòíîãî ìåõàíèçìà àâòîðû
ïðåäïîëàãàþò èçìåíåíèÿ â òèîë-äèñóëüôèäíîì îáìåíå
ñ ïîâåðõíîñòíûõìè áåëêàìè òðîìáîöèòîâ [13]. Àêòèâà-
öèÿ òðîìáîöèòîâ ñîïðîâîæäàåòñÿ ìíîãîêðàòíûì óñèëå-
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3 ôîðìû ÄÂÑ-ñèíäðîìà [5]:

ÒÀÒ — thrombin-antithrombin complex (òðîìáèí-àíòèòðîìáèíîâûé êîìïëåêñ), PIC — plasmin-	2-plasmin inhibitor complex (ïëàçìèí-àíòèïëàç-
ìèíîâûé êîìïëåêñ), ÈÀÏ — èíãèáèòîð àêòèâàòîðà ïëàçìèíîãåíà, ÎÏÌË — îñòðûé ïðîìèåëîöèòàðíûé ëåéêîç.



íèåì îáðàçîâàíèÿ ìèêðîâåçèêóë (ÌÂ), ñîäåðæàùèõ
ïðîêîàãóëÿíòû è ïðîàãðåãàíòû, âïëîòü äî ïîëíîãî ðàñïà-
äà êðîâÿíûõ ïëàñòèíîê ïîä äåéñòâèåì òðîìáèíà [14].
Ýíäîòåëèàëüíàÿ ìèêðîâåçèêóëÿöèÿ óñèëåíà ó áîëüíûõ
ñ àíòèôîñôîëèïèäíûì ñèíäðîìîì, ÷òî îïîñðåäóåò åãî
òðîìáîòè÷åñêèå îñëîæíåíèÿ [15]. Çíà÷åíèå ìèêðîâåçè-
êóëÿöèè òðîìáîöèòîâ è ýíäîòåëèÿ â ðàçâèòèè ãèïåðêîàãó-
ëÿöèè èçâåñòíî äîñòàòî÷íî äàâíî [16, 17]. Íî äî ñèõ ïîð
ýòî ÿâëåíèå, òàê æå êàê è ðîëü ëåéêîöèòîâ è ýðèòðîöèòîâ
ïîðîé íåäîñòàòî÷íî ó÷èòûâàåòñÿ ïðè ðàññìîòðåíèè íàðó-
øåíèé ãåìîñòàçà. À îíà íå òàê óæ è ìàëà. Â ëåéêîöèòàõ
ñîäåðæàòñÿ âåùåñòâà, ïî ñâîèì ñâîéñòâàì àíàëîãè÷íûå
3-ìó è 4-ìó ôàêòîðàì òðîìáîöèòîâ. Èìåÿ áîëüøèé ðàç-
ìåð, ÷åì òðîìáîöèòû è ýðèòðîöèòû, ëåéêîöèòû ìåäëåí-
íåå äâèæóòñÿ â ìèêðîñîñóäàõ è èíòåíñèâíåå àäãåçèðóþò
ê ýíäîòåëèþ, îñîáåííî â ïîñòêàïèëëÿðíûõ âåíóëàõ, ÷òî
ñàìî ïî ñåáå óæå ñïîñîáñòâóåò íàðóøåíèÿì êðîâîòîêà.
Òàê, àíàëèçèðóÿ èñòîðèè áîëåçíè áîëüíûõ ñ îñòðûìè íà-
ðóøåíèÿìè ìîçãîâîãî êðîâîîáðàùåíèÿ, Á.È. Êóçíèê è
ñîàâò. ïðèøëè ê âûâîäó, ÷òî ÷åì âûøå áûëà âûðàæåí-
íîñòü ëåéêîöèòîçà ó íèõ, òåì áîëüøå íàáëþäàëîñü ëåòà-
ëüíûõ èñõîäîâ. Êîëè÷åñòâî ëåéêîöèòîâ çàêîíîìåðíî óâå-
ëè÷èâàåòñÿ ïðè èíôåêöèÿõ è ëåéêîçàõ. Ëåéêîöèòû ïðè
ëåéêîçàõ îáðàçóþò áîëüøå Ð-ñåëåêòèíà, âñëåäñòâèå ÷åãî
óñèëèâàåòñÿ èõ àãðåãàöèÿ ñ òðîìáîöèòàìè. Ïðè ðàçëè÷-
íûõ ïàòîëîãè÷åñêèõ ïðîöåññàõ ìîæíî íàáëþäàòü îáðàçî-
âàíèå ëèìôîöèòàðíî-òðîìáîöèòàðíûõ, íåéòðîôèëü-
íî-òðîìáîöèòàðíûõ è ýðèòðîöèòàðíî-òðîìáîöèòàðíûõ
àãðåãàòîâ [2, 18]. Àêòèâèðîâàííûå ëåéêîöèòû, êàê è
òðîìáîöèòû, îáðàçóþò ÌÂ. Ìèêðîâåçèêóëÿöèÿ óñèëåíà
ó áîëüíûõ ñ îñòðûìè ëåéêîçàìè è äðóãèìè çëîêà÷åñòâåí-
íûìè îïóõîëÿìè, èíôåêöèîííûìè çàáîëåâàíèÿìè. Ýðèò-
ðîöèòû, íå ÿâëÿÿñü îñíîâíûìè ó÷àñòíèêàìè ãåìîñòàçà,
òåì íå ìåíåå ïðè÷àñòíû ê åãî ðåãóëÿöèè. Ïîêàçàíî, ÷òî
ýðèòðîöèòàðíûå ÌÂ çäîðîâûõ äîíîðîâ ñíèæàþò ñêî-
ðîñòü è ñòåïåíü àãðåãàöèè òðîìáîöèòîâ. Ïðè îæîãîâîé
áîëåçíè ýòà èõ ôóíêöèÿ âûðàæåíà â ìåíüøåé ñòåïåíè, è,
íåñìîòðÿ íà òî, ÷òî êîëè÷åñòâî ÌÂ óâåëè÷èâàåòñÿ, íà-
áëþäàåòñÿ óñèëåíèå êîàãóëÿöèîííîãî ïîòåíöèàëà. Óñèëå-
íèå ìèêðîâåçèêóëÿöèè, ñóäÿ ïî âñåìó, îáóñëîâëåíî óñè-
ëåíèåì ãëèêèðîâàíèÿ ãåìîãëîáèíà è äåñòàáèëèçàöèåé ëè-
ïèäîâ ìåìáðàí ýðèòðîöèòîâ. Ïðè ýòîì ïîâûøàåòñÿ âÿç-
êîñòü ãåìîãëîáèíà è ñíèæàåòñÿ äåôîðìèðóåìîñòü ýðèòðî-
öèòîâ, ÷òî çàêîíîìåðíî ïðèâîäèê ê óñèëåíèþ èõ àãðåãà-
öèîííîé ñïîñîáíîñòè [19, 20].

— Óñèëåíèå îáðàçîâàíèÿ òðîìáèíà ïîä äåéñòâè-
åì òêàíåâîãî ôàêòîðà (òêàíåâîãî òðîìáîïëàñòè-
íà). Ïîñòóïëåíèå èçáûòêà òêàíåâîãî ôàêòîðà â êðîâî-
òîê õàðàêòåðíî äëÿ àêóøåðñêîé ïàòîëîãèè (ýìáîëèÿ
îêîëîïëîäíûìè âîäàìè, îòñëîéêà ïëàöåíòû), ÷òî íà ôî-
íå ôèçèîëîãè÷åñêîé ãåñòàöèîííîé ãèïåðêîàãóëÿöèè ñî-
ïðîâîæäàåòñÿ áûñòðûì òðîìáîîáðàçîâàíèåì. Ïðè âîñ-
ïàëåíèè (îñîáåííî ïðè ñåïòè÷åñêèõ ñîñòîÿíèÿõ), îïóõî-
ëåâîì ðîñòå öèòîêèíû ñòèìóëèðóþò ýêñïðåññèþ òêàíå-

âîãî ôàêòîðà êëåòêàìè ýíäîòåëèÿ [5]. Â ìàêðîôàãàõ
ñèíòåç òêàíåâîãî ôàêòîðà óñèëèâàåòñÿ ïîä äåéñòâèåì
òðîìáèíà, öåðóëîïëàçìèíà, àíãèîòåíçèíà II, ñîäåðæàíèå
êîòîðûõ ìîæåò áûòü ïîâûøåíî ïðè ðàçëè÷íûõ çàáîëå-
âàíèÿõ [2]. Ó ïàöèåíòîâ ñî çëîêà÷åñòâåííûìè íîâîîá-
ðàçîâàíèÿìè òàêæå óâåëè÷åíî îáðàçîâàíèå ïðîêîàãó-
ëÿíòíûõ ëèïèäîâ. Îïóõîëåâûå ïðîêîàãóëÿíòû ÿâëÿþòñÿ
ïðÿìûìè àêòèâàòîðàìè ôàêòîðà Õ. Ñàì òêàíåâîé ôàê-
òîð ýêñïðåññèðóåòñÿ íà ïîâåðõíîñòè îïóõîëåâûõ êëåòîê,
à òàêæå àêòèâíî îñâîáîæäàåòñÿ èìè â êðîâîòîê â âèäå
ìèêðîïóçûðüêîâ äèàìåòðîì 0,1—1 ìêì [11].

— Êîíòàêòíàÿ àêòèâàöèÿ ñèñòåìû ãåìîñòàçà.
Èñõîäÿ èç ñîâðåìåííîé êîíöåïöèè ñâåðòûâàíèÿ êðîâè
[21], âíóòðåííèé ïóòü àêòèâàöèè ñèñòåìû êîàãóëÿöèè
â ôèçèîëîãè÷åñêèõ óñëîâèÿõ ïðàêòè÷åñêè íå ôóíêöèîíè-
ðóåò. Ñîìíåíèå â âàæíîñòè âíóòðåííåãî ïóòè äëÿ ñâåð-
òûâàíèÿ êðîâè áûëî âûñêàçàíî áîëåå 50 ëåò íàçàä
Ä.Ì. Çóáàèðîâûì, êîãäà èì áûëî îáíàðóæåíî, ÷òî
ôàêòîð Õàãåìàíà ìîæåò àêòèâèðîâàòüñÿ íå òîëüêî ïðè
êîíòàêòå ñ ñóáýíäîòåëèåì, íî è íà ðàçëè÷íûõ ïîâåðõíî-
ñòÿõ, êîòîðûå çàðÿæåíû îòðèöàòåëüíî, à òàêæå ïîä äåé-
ñòâèåì íåêîòîðûõ âåùåñòâ [22]. Ñ äðóãîé ñòîðîíû, ïðè
íåêîòîðûõ çàáîëåâàíèÿõ è ïàòîëîãè÷åñêèõ ïðîöåññàõ
ìîæåò íàáëþäàòüñÿ àíîìàëüíàÿ ãèïåðàêòèâàöèÿ êîíòàê-
òíîãî êîìïëåêñà. Íàïðèìåð, ïðè èíôåêöèÿõ â î÷àãå âîñ-
ïàëåíèÿ íàáëþäàåòñÿ àêêóìóëÿöèÿ íåéòðîôèëîâ. Îòíî-
ñèòåëüíî íåäàâíî áûëî âûÿñíåíî, ÷òî îäíèì èç ìåõà-
íèçìîâ áàêòåðèöèäíîé àêòèâíîñòè íåéòðîôèëîâ ÿâëÿåò-
ñÿ ôîðìèðîâàíèå ò.í. íåéòðîôèëüíûõ âíåêëåòî÷íûõ ëî-
âóøåê (neutrophil extracellular traps — NET). Ïðè ýòîì
èç ëåéêîöèòîâ âûñâîáîæäàþòñÿ ÄÍÊ, ÐÍÊ, ãèñòîíû,
ìèåëîïåðîêñèäàçà è äðóãèå âåùåñòâà, êîòîðûå ôîðìè-
ðóþò «ëîâóøêó», îáëàäàþùóþ ïîëèàíèîííîé ïîâåðõíî-
ñòüþ. Àíàëîãè÷íîé ïîâåðõíîñòüþ îáëàäàþò è êëåòêè
çëîêà÷åñòâåííûõ îïóõîëåé, â öèòîïëàçìàòè÷åñêîé ìåìá-
ðàíå êîòîðûõ ïîâûøåíî ñîäåðæàíèå àíèîííûõ ôîñôî-
ëèïèäîâ [11]. Â ðåçóëüòàòå ýòîãî ïðîöåññà è ïðîèñõîäèò
êîíòàêòíàÿ àêòèâàöèÿ XII ôàêòîðà ñâåðòûâàíèÿ êðîâè
[23-25]. Òàêæå ñâîáîäíàÿ ÄÍÊ è äðóãèå êëåòî÷íûå
êîìïîíåíòû îáíàðóæèâàþòñÿ â êðîâè áîëüíûõ ñî çëî-
êà÷åñòâåííûìè îïóõîëÿìè, ÷òî òîæå ÿâëÿåòñÿ ïðåäïî-
ñûëêîé ê óñèëåíèþ òðîìáîîáðàçîâàíèÿ [26].

— Íåäîñòàòî÷íîñòü àíòèêîàãóëÿíòîâ (àíòè-
òðîìáèí III, ïðîòåèíû Ñ è S). Óñèëåííîå ðàçðóøåíèå
àíòèêîàãóëÿíòîâ, íàïðèìåð, ïîä äåéñòâèåì ëåéêîöèòàð-
íûõ ôåðìåíòîâ, íàáëþäàåòñÿ ïðè ðàçëè÷íûõ âîñïàëèòå-
ëüíûõ ïðîöåññàõ. Ôèçèîëîãè÷åñêèé äåôèöèò àíòèòðîì-
áèíà III ôîðìèðóåòñÿ ïðè áåðåìåííîñòè. Ïðè áàêòåðèà-
ëüíûõ èíôåêöèÿõ îïèñàí äåôèöèò èíãèáèòîðà òêàíåâîãî
ôàêòîðà (TFPI — tissue factor pathway inhibitor), ÷òî
àññîöèèðóåòñÿ ñ òÿæåëûì òå÷åíèåì ïíåâìîíèé è ñîçäàåò
âîçìîæíîñòü ðàçâèòèÿ ÄÂÑ-ñèíäðîìà, â òî âðåìÿ êàê
ïðèìåíåíèå ðåêîìáèíàíòíîãî TFPI ïðîäåìîíñòðèðîâà-
ëî õîðîøèé òåðàïåâòè÷åñêèé ýôôåêò ïðè âíåáîëüíè÷-
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íûõ ïíåâìîíèÿõ [27]. Íàèáîëåå âåðîÿòíî, ÷òî ýòî ñâÿ-
çàíî ñ åãî ïðîòèâîâîñïàëèòåëüíîé àêòèâíîñòüþ. Ïðè
çëîêà÷åñòâåííûõ îïóõîëÿõ TFPI ðàçðóøàåòñÿ ôåðìåí-
òîì ãåïàðèíàçîé, ÷òî òîæå ñîïðîâîæäàåòñÿ èçáûòî÷íîé
àêòèâíîñòüþ òêàíåâîãî ôàêòîðà [11].

— Íåäîñòàòî÷íîñòü ôèáðèíîëèçà. Ïðè áàêòå-
ðèåìèè è ýíäîêòîêñèíåìèè ïîä äåéñòâèåì öèòîêèíîâ
(ôàêòîðà íåêðîçà îïóõîëè è èíòåðëåéêèíà-1) ïîâû-
øàåòñÿ ñèíòåç èíãèáèòîðà àêòèâàòîðà ïëàçìèíîãåíà,
÷òî ñîïðîâîæäàåòñÿ ãèïåðêîàãóëÿöèåé. Èíòåðëåé-
êèí-2 òàêæå èíãèáèðóåò ôèáðèíîëèç [2]. Ñ îäíîé
ñòîðîíû, ýòî èçìåíåíèå èìååò è çàùèòíîå çíà÷åíèå.
Íàïðèìåð, ïîêàçàíî, ÷òî ó ìûøåé, èìåþùèõ äåôè-
öèò ôèáðèíîãåíà, òðîìáèí-àêòèâèðóåìîãî èíãèáèòîðà
ôèáðèíîëèçà èëè èíãèáèòîðà àêòèâàòîðà ïëàçìèíîãå-
íà èíôåêöèè, âûçâàííûå Y. enterocolitica è íåêîòîðû-
ìè äðóãèìè âîçáóäèòåëÿìè, ïðîòåêàþò íàìíîãî òÿæå-
ëåå, à ó ïëàçìèíîãåí-äåôèöèòíûõ ìûøåé ïîâûøåíà
óñòîé÷èâîñòü ê Y. pestis [28]. Ñíèæåíèå ôèáðèíîëè-
òè÷åñêîé àêòèâíîñòè êðîâè áûëî îáíàðóæåíî ó áåðå-
ìåííûõ ñ ìåòàáîëè÷åñêèì ñèíäðîìîì [12].

Ðàçîáðàâ ïîäðîáíî âåäóùèå ê ãèïåðêîàãóëÿöèè íà-
ðóøåíèÿ ñèñòåìû ãåìîñòàçà, íåëüçÿ íå óïîìÿíóòü î òîì,
÷òî îäíà èç îñíîâîïîëîæíèêîâ ó÷åíèÿ î ÄÂÑ-ñèíäðîìå
Ì.Ñ. Ìà÷àáåëè ñ÷èòàåò, ÷òî èíèöèàëüíûì ìîìåíòîì
ãèïåðêîàãóëÿöèè ÿâëÿåòñÿ óìåíüøåíèå îòðèöàòåëüíîãî
çàðÿäà êëåòîê è ñâåðòûâàíèå èõ öèòîïëàçìû, è ëèøü çà-
òåì íà÷èíàåòñÿ ñâåðòûâàíèå ïëàçìû êðîâè. Ðàçäåëÿÿ
ýòè èäåè, Á.È. Êóçíèê òåì íå ìåíåå îòìå÷àåò, ÷òî äàí-
íûå î íàëè÷èè ôàêòîðîâ ñâåðòûâàíèÿ â ðàçëè÷íûõ
ñòðóêòóðàõ êëåòîê ïîêà åùå íåäîñòàòî÷íû, òåì áîëåå
÷òî â öèòîïëàçìå êëåòîê òêàíåâîé ôàêòîð íàõîäèòñÿ
â ðàñòâîðèìîé ôîðìå, ïðàêòè÷åñêè íå îáëàäàþùåé ïðî-
êîàãóëÿíòíîé àêòèâíîñòüþ [2, 29].

2 ñòàäèÿ — íàðàñòàþùàÿ êîàãóëîïàòèÿ ïîòðåáëå-
íèÿ ñ êîìïåíñàòîðíûì óñèëåíèåì ôèáðèíîëèçà. Ìå-
õàíèçì ðàçâèòèÿ ãèïîêîàãóëÿöèè íàãëÿäíî îòðàæåí â åå
íàçâàíèè — òðîìáîöèòû, ôèáðèíîãåí (êàê îñíîâíûå
ñîñòàâëÿþùèå êîìïîíåíòû òðîìáîâ) è äðóãèå ôàêòîðû
ñâåðòûâàíèÿ ðàñõîäóþòñÿ â ïðîöåññå òðîìáîîáðàçîâà-
íèÿ. Ïîñêîëüêó ïðîöåññû ãåìîñòàçà è àíòèãåìîñòàçà
ôóíêöèîíèðóþò ïàðàëëåëüíî äðóã äðóãó, ñíèæàåòñÿ êî-
ëè÷åñòâî àíòèòðîìáèíà III è äðóãèõ àíòèêîàãóëÿíòîâ.
Òàêæå ìîæåò óìåíüøàòüñÿ è èõ ñèíòåç, íàïðèìåð,
âñëåäñòâèå íàðóøåíèÿ ôóíêöèè ïå÷åíè ïðè íåäîñòàòî÷-
íîì êðîâîòîêå â íåé (õàðàêòåðíî äëÿ ÄÂÑ ñ ïðåîáëàäà-
íèåì ïîëèîðãàííîé íåäîñòàòî÷íîñòè). Êîìïåíñàòîðíîå
óñèëåíèå ôèáðèíîëèçà, â ñëó÷àå íåçíà÷èòåëüíîé åãî àê-
òèâàöèè, èìååò çàùèòíîå çíà÷åíèå, ñíèæåíèå òðîìáîîá-
ðàçîâàíèÿ ïðåäîòâðàùàåò èëè óìåíüøàåò ñòåïåíü äè-
ñòðîôè÷åñêèõ èçìåíåíèé âíóòðåííèõ îðãàíîâ. Ïðè çíà-
÷èòåëüíîì ïîâûøåíèè àêòèâíîñòè ôèáðèíîëèçà íàñòó-
ïàåò ñëåäóþùàÿ ñòàäèÿ.

3 ñòàäèÿ — äåôèáðèíàöèÿ êðîâè è ãèïåðàêòè-
âàöèÿ ôèáðèíîëèçà. Ïîâûøåíèå àêòèâíîñòè ôèáðè-
íîëèçà â ñî÷åòàíèè ñî ñíèæåíèåì àãðåãàöèîííîé ñïî-
ñîáíîñòè òðîìáîöèòîâ ïîêàçàíî ó áîëüíûõ õðîíè÷å-
ñêèì ìèåëîëåéêîçîì, íî ââèäó ñáàëàíñèðîâàííîñòè
àêòèâíîñòè ôèáðèíîëèçà è êîàãóëÿöèè êðîâîòå÷åíèÿ
íå íàáëþäàþòñÿ [30]. Íåîòúåìëåìûì è íàèáîëåå
çíà÷èìûì ýëåìåíòîì ÄÂÑ-ñèíäðîìà äàííàÿ ñòàäèÿ
ñòàíîâèòñÿ ïðè ïðåæäåâðåìåííîé îòñëîéêå ïëàöåíòû,
îñòðîì ïðîìèåëîöèòàðíîì ëåéêîçå, ðàêå ïðîñòàòû,
íåêîòîðûõ ãåìàíãèîìàõ. Â ÷àñòíîñòè, ïðè îñòðîì
ïðîìèåëîöèòàðíîì ëåéêîçå ãèïåðàêòèâàöèÿ ôèáðèíî-
ëèçà îáóñëîâëåíà ýêñïðåññèåé àííåêñèíà II, ÿâëÿþùå-
ãîñÿ êîðåöåïòîðîì ïëàçìèíîãåíà è òêàíåâîãî àêòèâà-
òîðà ïëàçìèíîãåíà [11]. Ýòó ñòàäèþ ÄÂÑ-ñèíäðîìà
(ðàâíî êàê è ÄÂÑ ñ ïðåîáëàäàíèåì ôèáðèíîëèçà)
íàäî äèôôåðåíöèðîâàòü îò êîàãóëîïàòèè, èíäóöèðî-
âàííîé òðàâìîé è øîêîì (COT-ACOTS) [31]. Åñëè
â îñíîâå ÄÂÑ-ñèíäðîìà ôèáðèíîëèòè÷åñêîãî òèïà
ëåæèò àêòèâàöèÿ ôèáðèíîëèçà, òî COT-ACOTS
âîçíèêàåò êàê ðåçóëüòàò áëîêàäû ñâåðòûâàíèÿ êðîâè
ïîñðåäñòâîì óñèëåíèÿ ñèíòåçà ýíäîòåëèåì òðîìáîìî-
äóëèíà, îáðàçóþùåãî êîìïëåêñ ñ òðîìáèíîì è àêòè-
âèðóåùåãî ïðîòåèí Ñ, êîòîðûé, â ñâîþ î÷åðåäü, èí-
ãèáèðóåò V è VIII ôàêòîðû ñâåðòûâàíèÿ êðîâè, à
òàêæå ìîæåò íåéòðàëèçîâûâàòü èíãèáèòîð àêòèâàòîðà
ïëàçìèíîãåíà.

Â ðåçóëüòàòå ôèáðèíîëèçà â êðîâè ïîâûøàåòñÿ ñî-
äåðæàíèå ïðîäóêòîâ äåãðàäàöèè ôèáðèíà (ÏÄÔ), êî-
òîðûå íàðóøàþò ïåðåõîä ôèáðèíîãåíà â ôèáðèí, ïîýòî-
ìó ñâåðòûâàíèå êðîâè ïðåêðàùàåòñÿ, íåñìîòðÿ íà íàëè-
÷èå îñòàëüíûõ àêòèâíûõ ôàêòîðîâ ñâåðòûâàíèÿ. Â äàëü-
íåéøåì ïîä äåéñòâèåì ôèáðèíîëèçèíà ïðîèñõîäèò ðàç-
ðóøåíèå áîëüøèíñòâà ôàêòîðîâ ñâåðòûâàíèÿ êðîâè,
òðîìáîöèòàðíûõ ãëèêîïðîòåèíîâ, ÷òî åùå áîëüøå íàðó-
øàåò ïðîöåññ ñâåðòûâàíèÿ. Áîëåå òîãî, ôèáðèíîëèçèí
ìîæåò ïîâðåæäàòü êîìïîíåíòû ñòåíêè ìèêðîñîñóäîâ,
÷òî ñîïðîâîæäàåòñÿ óâåëè÷åíèåì èõ ïðîíèöàåìîñòè è
ðàçâèòèåì äèôôóçíîé êðîâîòî÷èâîñòè (ëåãî÷íûå, æåëó-
äî÷íî-êèøå÷íûå, ìàòî÷íûå, ïî÷å÷íûå êðîâîòå÷åíèÿ).

4 ñòàäèÿ — âîññòàíîâèòåëüíàÿ. Õàðàêòåðèçóåòñÿ
ÿâëåíèÿìè îðãàííîé íåäîñòàòî÷íîñòè, îáóñëîâëåííîé
íàðóøåíèÿìè êðîâîòîêà â ïðåäûäóùèå ñòàäèè. Ïðî-
èñõîäèò ïîñòåïåííîå âîññòàíîâëåíèå íîðìàëüíîãî ãå-
ìîêîàãóëÿöèîííîãî ïîòåíöèàëà.

Òàêèì îáðàçîì, ñêëàäûâàþùàÿñÿ êàðòèíà ïàòîãåíåçà
ðàçëè÷íûõ ôîðì ÄÂÑ-ñèíäðîìà ïîçâîëÿåò ïðåäïîëî-
æèòü, ÷òî ïðè äèàãíîñòèêå è ïîäáîðå íàèáîëåå îïòèìàëü-
íîãî åãî ëå÷åíèÿ íåîáõîäèìî ðóêîâîäñòâîâàòüñÿ íå ñòîëü-
êî ñòàäèåé, ñêîëüêî âåäóùèìè ìåõàíèçìàìè, ó÷àñòâóþ-
ùèìè â ðàçâèòèè èìåííî ýòîé ýòèîëîãè÷åñêîé ðàçíîâèä-
íîñòè ÄÂÑ-ñèíäðîìà. Ïðè íàëè÷èè ó ïàöèåíòà çàáîëå-
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âàíèÿ, ÷àñòî àññîöèèðóþùåãîñÿ ñ ðàçâèòèåì ÄÂÑ-ñèíä-
ðîìà, ìîæíî ïîäîáðàòü íåîáõîäèìûå ëàáîðàòîðíûå òåñ-
òû, âûÿâëÿþùèå òå èëè èíûå íàðóøåíèÿ ñèñòåìû ãåìî-
ñòàçà, ÷òî îñîáåííî âàæíî íà ñàìûõ íà÷àëüíûõ ñòàäèÿõ
ðàçâèòèÿ ñèíäðîìà èëè ïðè ìàëîñèìïòîìíîì åãî òå÷åíèè
è âîâðåìÿ ýòè íàðóøåíèÿ ñêîððèãèðîâàòü.

References
1. Zubairov D.M. Current evidence for the concept of

continuous blood coagulation. Tromboz, gemostaz i reologiya.
2010; 1: 17-21. (In Russian)

2. Kuznik B.I. Cellular and molecular mechanisms of he-
mostasis system regulation in physiologic and pathological con-
ditions. [Kletochnye i molekulyarnye mekhanizmy regulyatsii
sistemy gemostaza v norme i patologii]. Chita: Ekspress-izda-
tel’stvo; 2010. (In Russian)

3. Machabeli M.S. Thrombohemorrhagic Theory of Ge-
neral Pathology. Uspekhi fiziologicheskikh nauk. 1986; 2:
56-82. (In Russian)

4. Kuznik B.I. Coagulation and fibrinolytic activity of
lymph in various pathological conditions (review of own and
literature data). Patologicheskaya Fiziologiya I Eksperimen-
tal`naya terapiya. 2013; 1: 99-109. (In Russian)

5. Asakura H. Classifying types of disseminated intravascular
coagulation: clinical and animal models. J. of Intensive Care. 2014;
2(1). Available at: http://www.ncbi.nlm.nih.gov/pmc/artic-
les/PMC4267600/ (Accepted: 19 February 2014 Publis-
hed: 6 March 2014)

6. Makacarija A.D., Panfilova O.Ju. On the issue of
DIC-syndrome in obstetrics: New on the old one. Praktic-
heskaya meditsina. 2010; 4 (43): 25-37. (in Russian)

7. Wada H., Matsumoto T., Yamashita Y. Diagnosis and tre-
atment of disseminated intravascular coagulation (DIC) according
to four DIC guidelines. J. of Intensive Care. 2014; 2(1). Available
at: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267589/
(Accepted: 10 February 2014 Published: 20 February 2014)

8. Alekseeva L.A., Ragimov A.A. DIC: guideline. [DVS-sind-
rom: rukovodstvo] Moscow: GJeOTAR-Media; 2010. (in Russian)

9. Cox D., Kerrigan S.W., Watson S.P. Platelets and the innate
immune system: mechanisms of bacterial-induced platelet activati-
on. J. of Thrombosis and Haemostasis. 2011; 9 (6): 1097-107.

10. Milosh T.S., Maksimovich N.Ye. The endothelium of
the vessels and proxidative-antioxidative balans in pregnancy
rats with endothoxinaemia. Patologicheskaya Fiziologiya I Eks-
perimental`naya terapiya. 2015; 59 (1): 59-63. (In Russian)

11. Falanga A., Marchetti M., Vignoli A. Coagulation
and cancer: biological and clinical aspects. J. of Thrombosis
and Haemostasis. 2013; 11 (2): 223-33.

12. Mochalov A.A., Sokolov E.I., Manuhin I.B., Nevzo-
rov O.B. Coagulation disorders in pregnant women with metabo-
lic syndrome and their correction. Lechashhiy vrach. 2011; 3.
Available at: http://www.lvrach.ru/2011/03/15435147 (Accessed
28 March 2011). (in Russian)

13. Rotkina A.S., Romanova E.P., Moskovtsev A.A., Ky-
batiev A.A. Dynamics of changes of ADP-, thrombin-indu-
ced platelet aggregation activity in the presence of an excess
of homocysteine in vitro. Patologicheskaya Fiziologiya I Eks-
perimental`naya terapiya. 2012; 4: 80-8. (In Russian)

14. Ponomareva A.A., Nevzorova T.A., Mordakhanova
E.R., Andrianova I.A., Litvinov R.I. Structural characteriza-
tion of platelets and platelet-derived microvesicles. Tsitolo-
giya. 2016; 58(2): 105-14. (In Russian)

15. Zubairova L.D., Zubairov D.M. Developing conceptions
of antiphospholipid syndrome and their meaning for neurology.
Nevrologicheskiy vestnik. 2010; XLII (1): 95-101. (In Russian)

16. Kuznik B. I. Development of D.M. Zubairov ideas by
the Chita School of Hemostasis. Kazanskiy meditsinskiy zhur-
nal. 2015; 96 (5): 709-15. (In Russian)

17. Zubairov D.M., Andrushko A.A., Storozhev A.L. Ro-
le of vascular and thrombocytic membranes in hypercoagula-
tion states. Kardiologiya. 1974; 11: 75-80. (In Russian)

18. Vitkovsky Yu.A., Kuznick B.I., Solpov A.V. Pathoge-
netic significance of lymphocyte-to-platelet adherence. Me-
ditsinskaya immunologiya. 2006; 8 (5-6): 745-53. (In Russian)

19. Levin G.Ya., Sukhareva E.G. The in fluence of eryth-
rocyte-derived microvesicles on aggregation of platelets in
burn injury. Patologicheskaya Fiziologiya I Eksperimental`naya
terapiya. 2015; 59 (3): 62-8. (In Russian)

20. Levin G.Ya., Sukhareva E.G., Egorihina M.N. The
role of erythrocyte microvesiculation and hemoglobin glyca-
tion in hemorheological disordes during burn injury. Patolo-
gicheskaya Fiziologiya I Eksperimental`naya terapiya. 2015; 59
(4): 21-5. (In Russian)

21. Hoffman M., Monroe III Dougald M. A Cell-based
Model of Hemostasis. J. of Thrombosis and Haemostasis.
2001; 85 (6): 958-65.

22. Timerbaev V.N., Kiselev S.V. The development of the
blood clotting initiation conceptions: from A.A. Schmidt to
D.M. Zubairov. Kazanskiy meditsinskiy zhurnal. 2013;
94 (5): 755-60. (In Russian)

23. Dolgushin I.I., Andreeva Ju.S., Ryzhkova A.I. Neut-
rophil extracellular traps. Vestnik novykh meditsinskikh tekh-
nologiy. 2009; XVI (2): 14-6. (in Russian)

24. Schmaier A.H. The contact activation and kallikre-
in/kinin systems: pathophysiologic and physiologic activities.
J. of Thrombosis and Haemostasis. 2016; 14 (1): 28-39.

25. Zawrotniak M., Rapala-Kozik M. Neutrophil extra-
cellular traps (NETs) — formation and implications. Acta bi-
ochimica Polonica. 2013; 60 (3): 277-84.

26. Gould T. J., Lysov Z., Liaw P. C. Extracellular DNA
and histones: double-edged swords in immunothrombosis. J.
of Thrombosis and Haemostasis. 2015; 13 (IS S1): S82-91.

27. Maroney S.A., Mast A.E. Tissue factor pathway inhi-
bitor and bacterial infection. J. of Thrombosis and Haemosta-
sis. 2011; 9 (1): 119-21.

28. Korhonen T.K. Fibrinolytic and procoagulant activi-
ties of Yersinia pestis and Salmonella entericà. J. of Thrombo-
sis and Haemostasis. 2015; 13 (Suppl. 1): S.115-20.

29. Machabeli M.S., Polesskij V.A., Hvatov B.V., Tiho-
nov V.P. et al. General Electrocoagulology [Obshchaya elekt-
rokoagulologiya]. Ìoscow: 1995. (in Russian)

30. Saraeva N.O., Andreeva E.O. Hemostasis and anemia in
patients with multiple myeloma and chronic myeloid leukemia.
Tromboz, gemostaz i reologiya. 2005; 22 (2): 30-4. (in Russian)

31. Gando S., Wada H., Thachil J. Differentiating disse-
minated intravascular coagulation (DIC) with the fibrinolytic
phenotype from coagulopathy of trauma and acute coagulo-
pathy of trauma-shock (COT/ACOTS). J. of Thrombosis and
Haemostasis. 2013; 11 (5): 826-35.

Ñâåäåíèÿ îá àâòîðàõ:

Ñåðåáðåííèêîâà Ñâåòëàíà Íèêîëàåâíà, êàíä. ìåä. íàóê, äîöåíò êàô. ïàòîëîãè÷åñêîé ôèçèîëîãèè ñ êóðñîì êëè-
íè÷åñêîé èììóíîëîãèè.

ISSN 0031-2991 81

Pathological Physiology and Experimental Therapy, Russian journal. 2017; 61(21) Reviews


