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ü Ðåçþìå,
Â äàííîé ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû ìèêðîöèðêóëÿòîðíûõ èçìåíåíèé ïå÷åíè ïðè âíåïå÷åíî÷íîì

õîëåñòàçå â ýêñïåðèìåíòå. Ýêñïåðèìåíòû ïðîâåäåíû íà 48 áåëûõ áåñïîðîäíûõ êðûñàõ-ñàìöàõ ñìåøàííîé ïîïó-
ëÿöèè. Êðûñàì âîñïðîèçâîäèëè âíåïå÷åíî÷íûé õîëåñòàç ïóòåì ïåðåâÿçêè îáùåãî æåë÷íîãî ïðîòîêà. Â ðåçóëü-
òàòå ýêñïåðèìåíòà ó æèâîòíûõ ñ ïåðåâÿçêîé îáùåãî æåë÷íîãî ïðîòîêà âûÿâëåíû íàðóøåíèÿ â ñèñòåìå ïåðè-
ôåðè÷åñêîãî êðîâîîáðàùåíèÿ ïå÷åíè. Èçìåíåíèÿ ïðîÿâëÿëèñü êîìïëåêñîì âíóòðèñîñóäèñòûõ, ñîñóäèñòûõ è ïà-
ðàâàçàëüíûõ èçìåíåíèé, íàðóøåíèåì àíãèîàðõèòåêòîíèêè ïå÷åíè, çàìåòíîãî óâåëè÷åíèÿ ïëîùàäè äèñòðîôè÷åñ-
êèõ ïîðàæåíèé ïàðåíõèìû â âèäå î÷àãîâ ïîñòãåìîððàãè÷åñêîé îðãàíèçàöèè. Íàðóøåíèÿ àíãèîàðõèòåêòîíèêè
ïðèíÿëè âûðàæåííûé õàðàêòåð, ÷òî ïðîÿâèëîñü ïðàêòè÷åñêèì ðàçðóøåíèåì ñòðîåíèÿ ïå÷åíî÷íîé ïàðåíõèìû,
óâåëè÷åíèåì ïëîùàäè "íåìûõ" çîí, â êîòîðûõ ïîëíîñòüþ îòñóòñòâóåò êðîâîòîê. Â ðåçóëüòàòå ýêñïåðèìåíòà
áûëè îáíàðóæåíû ìèêðîöèðêóëÿòîðíûå èçìåíåíèÿ ïå÷åíè ñâÿçàííûå ñ íàðóøåíèåì ðåîëîãè÷åñêèõ ñâîéñòâ êðî-
âè, à â ïîñëåäóþùåì - ñ äåéñòâèåì òîêñè÷íûõ ìåòàáîëèòîâ íàðóøåííîãî îáìåíà âåùåñòâ.

Êëþ÷åâûå ñëîâà: õîëåñòàç, ìèêðîöèðêóëÿöèÿ, àíãèîàðõèòåêòîíèêà.
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ü Resume,
This article presents the results of an experiment in microcirculatory changes in the liver with extrahepatic cholestasis.

The experiments were carried out on 48 white outbred rats - males of a mixed population. Extrathepatic cholestasis was
reproduced in rats by ligation of the common bile duct. As a result of the experiment, animals with ligation of the common
bile duct revealed abnormalities in the system of peripheral blood circulation of the liver. Changes were manifested by a
complex of intravascular, vascular and paravasal changes, a violation of liver angioarchitectonics, a marked increase in
the area of dystrophic lesions of the parenchyma in the form of foci of posthemorrhagic organization. Violations of
angioarchitectonics took a pronounced character, which was manifested by the practical destruction of the structure of the
hepatic parenchyma, an increase in the area of "silent" zones in which blood flow was completely absent. As a result of
the experiment, microcirculatory changes in the liver were found associated with a violation of the rheological properties
of blood, and subsequently with the action of toxic metabolites of impaired metabolism.

Keywords: cholestasis, , microhemocirculation, angioarchitectonics.

Àêòóàëüíîñòü

 èíäðîì õîëåñòàçà ÿâëÿåòñÿ ÷àñòûì ïðîÿâëåíèåì
 õðîíè÷åñêèõ çàáîëåâàíèé ïå÷åíè (ÕÇÏ) ëþáîé ýòè-

îëîãèè: àëêîãîëüíîé, âèðóñíîé, ìåäèêàìåíòîçíîé, ìå-
òàáîëè÷åñêîé. Â îñíîâå ôîðìèðîâàíèÿ õîëåñòàçà ëåæèò
íàðóøåíèå ñèíòåçà, ñåêðåöèè èëè îòòîêà æåë÷è [1, 6].

Èçâåñòíî, ÷òî ðàçâèâàþùèéñÿ ïðè õîëåñòàçå ãèïåð-
òåíçèÿ â æåë÷íûõ ïðîòîêàõ è àõîëèÿ âûçûâàþò ñåðüåç-
íûå ôóíêöèîíàëüíûå è ìîðôîëîãè÷åñêèå èçìåíåíèÿ â
ïå÷åíè, è âåäóò ê áûñòðîìó íàðàñòàíèþ ïå÷åíî÷íîé
íåäîñòàòî÷íîñòè (Ãàëüïåðèí Ý.È., 2009) [2, 6, 7].

Äîñòèæåíèÿ ãåïàòîëîãèè ïîñëåäíèõ äåñÿòèëåòèé
îáîãàòèëè êëèíèöèñòîâ íîâûìè ïðåäñòàâëåíèÿìè îá
ýâîëþöèè òîêñè÷åñêèõ ïîâðåæäåíèé ïå÷åíè ïðè õîëåñ-
òàçàõ. Ïå÷åíî÷íûé îòâåò íà òîêñè÷åñêîå âëèÿíèå âêëþ-
÷àåò âîñïàëèòåëüíóþ ðåàêöèþ, ôèáðîãåíåç è ðåãåíåðà-
öèþ, è âñëåäñòâèå àêêóìóëÿöèè âíåêëåòî÷íîãî ìàòðèêñà
ôîðìèðóåòñÿ öèððîç ïå÷åíè ñ ðàçâèòèåì ïå÷åíî÷íîé
íåäîñòàòî÷íîñòè è ïîðòàëüíîé ãèïåðòåíçèè (Íèêèòèí
È.Ã., 2008). Èçâåñòíî, ÷òî ìèêðîöèðêóëÿòîðíîå ðóñëî

âìåñòå ñ ñîåäèíèòåëüíîé òêàíüþ ïåðâûì ðåàãèðóåò íà
âîçäåéñòâèå ðàçëè÷íûõ ïàòîëîãè÷åñêèõ ôàêòîðîâ, à ýí-
äîòåëèé êàê îñíîâíîé êîìïîíåíò ñèñòåìû ìèêðîöèð-
êóëÿöèè îáåñïå÷èâàåò ðåãóëÿöèþ ïðîíèöàåìîñòè ñîñó-
äîâ, êîíòðîëü ãåìîñòàçà, âûïîëíåíèå òðàíñïîðòíûõ è
áàðüåðíûõ ôóíêöèé, ìîäóëÿöèþ ïðîöåññîâ âîñïàëåíèÿ,
ðåãåíåðàöèè è ìåòàáîëèçìà âíåêëåòî÷íîãî ìàòðèêñà.

Â ýòîì êîíòåêñòå ìèêðîöèðêóëÿòîðíûå íàðóøåíèÿ
è èçìåíåííûé ýíäîòåëèàëüíûé ñòàòóñ îòíîñÿòñÿ ê ÷èñ-
ëó ïàòîãåíåòè÷åñêè çíà÷èìûõ â óñëîâèÿõ òîêñè÷åñêîãî
ïîðàæåíèÿ ïå÷åíè ïðè õîëåñòàçå, òàê êàê ñïîñîáñòâó-
þò áîëåå òÿæåëîìó òå÷åíèþ áîëåçíè, ôîðìèðîâàíèþ
õðîíè÷åñêèõ è çàòÿæíûõ ôîðì çàáîëåâàíèé [3, 8, 9].

Èìåííî ýòè àñïåêòû ïîñëóæèëè ïîáóäèòåëüíûì
ìîòèâîì ê èññëåäîâàíèþ ñîñòîÿíèÿ è ôóíêöèîíèðî-
âàíèÿ ñèñòåìû ïåðèôåðè÷åñêîãî êðîâîîáðàùåíèÿ ïðè
ýêñïåðèìåíòàëüíîì õîëåñòàçà.

Öåëü èññëåäîâàíèÿ

Èçó÷èòü ðîëü ìèêðîöèðêóëÿòîðíûõ èçìåíåíèé ïå-
÷åíè ïðè ýêñïåðèìåíòàëüíîì âíåïå÷åíî÷íîì õîëåñòàçå.
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Ìàòåðèàë è ìåòîäû

Ýêñïåðèìåíòû ïðîâåäåíû íà 48 áåëûõ áåñïîðîä-
íûõ êðûñàõ-ñàìöàõ ñìåøàííîé ïîïóëÿöèè ñ èñõîäíîé
ìàññîé 180-200 ãð., ñîäåðæàùèõñÿ â ëàáîðàòîðíîì
ðàöèîíå â óñëîâèÿõ âèâàðèÿ. Ó 24 êðûñ âîñïðîèçâîäèëè
âíåïå÷åíî÷íûé õîëåñòàç ïóòåì ïåðåâÿçêè îáùåãî æåë-
÷íîãî ïðîòîêà [4]. Îáùàÿ ëåòàëüíîñòü â äàííîé ãðóïïå
ñîñòàâèëà 30,3%. Êîíòðîëåì ñëóæèëè ëîæíîîïåðèðî-

âàííûå æèâîòíûå (16 êðûñû), êîòîðûì ïðîâîäèëè
òîëüêî ëàïàðàòîìèþ â àñåïòè÷åñêèõ óñëîâèÿõ. Â ýòèõ
ãðóïïàõ ëåòàëüíîñòè íå íàáëþäàëîñü. Èíòàêòíóþ ãðóï-
ïó ñîñòàâèëè 8 êðûñ. Èññëåäîâàíèÿ ïðîâîäèëè ÷åðåç 1,
3, 7 è 15 ñóòîê ïîñëå âîñïðîèçâåäåíèÿ ìîäåëåé. Âûáîð
ñðîêîâ èññëåäîâàíèÿ ñâÿçàí ñ ðàçâèòèåì ñóùåñòâåí-
íûõ ìîðôî-ôóíêöèîíàëüíûõ èçìåíåíèé â ïå÷åíè ïðè
ýêñïåðèìåíòàëüíîì õîëåñòàçå [4]. Ñõåìà îïûòà ïðåä-
ñòàâëåíà â òàáëèöå 1.

Òàáëèöà 1.

Ñõåìà ýêñïåðèìåíòà âíåïå÷åíî÷íîãî õîëåñòàçà ïðè ïåðåâÿçêè îáùåãî æåë÷íîãî ïðîòîêà

Ïðèìå÷àíèå: â ÷èñëèòåëå ïåðâîíà÷àëüíîå êîë-âî æèâîòíûõ â ãðóïïàõ; â çíàìåíàòåëå - ÷èñëî æèâîòíûõ,
âçÿòûõ íà èññëåäîâàíèå ñ ó÷åòîì ëåòàëüíîñòè.

Áèîìèêðîñêîïè÷åñêîå èññëåäîâàíèå ìèêðîöèðêó-
ëÿòîðíîãî ðóñëà ïå÷åíè, ïî÷åê è ïîäæåëóäî÷íîé æå-
ëåçû ïîäîïûòíûõ æèâîòíûõ îñóùåñòâëÿëîñü ëþìèíåñ-
öåíòíûì ìèêðîñêîïîì "ËÞÌÀÌ-ÈÇ" ñ èñïîëüçîâà-
íèåì êîíòàêòíîãî îáúåêòèâà 10õ0,40 è 25õ0,40 [5]. Ïðè-
æèçíåííàÿ áèîìèêðîñêîïèÿ ïðîâîäèëàñü ïîä îáùèì
òèîïåíòàëîâûì íàðêîçîì â äîçå 70 ìã/êã ìàññû òåëà
æèâîòíîãî. Áðþøíóþ ïîëîñòü âñêðûâàëè êðóãîâûì ðàç-
ðåçîì íèæå ð¸áåðíîé äóãè. Íàðêîòèçèðîâàííûõ æèâîò-
íûõ ôèêñèðîâàëè íà ìàíèïóëÿöèîííîì ñòîëèêå ñ íà-
ãðåâàòåëüíûì óñòðîéñòâîì, ïîääåðæèâàþùèì ïîñòî-
ÿííóþ òåìïåðàòóðó òåëà (37°Ñ). Äëÿ óìåíüøåíèÿ ïå-
÷åíè äâèæåíèÿìè äèàôðàãìû ìåæäó ïå÷åíüþ è äèàô-
ðàãìîé ââîäèëè ñïåöèàëüíîé ôèêñèðóåìîå çåðêàëî. Äëÿ
ïîääåðæàíèÿ âëàæíîñòè èññëåäóåìîé ïîâåðõíîñòè îðãà-
íû ïîñòîÿííî îðîøàëè ôèçèîëîãè÷åñêèì ðàñòâîðîì
NaCl 0,9%. Ðåçóëüòàòû èññëåäîâàíèÿ ôîòîãðàôèðîâà-
ëèñü.

Ðåçóëüòàò è îáñóæäåíèå

Ìåæäó æåë÷íûìè êàïèëëÿðàìè è ñèíóñîèäàìè
ïå÷åíî÷íîé ïàðåíõèìû èìååòñÿ òåñíàÿ ñòðóêòóðíàÿ è
ôóíêöèîíàëüíàÿ âçàèìîñâÿçü. Òàêîå âçàèìîäåéñòâèå ïî-

Сроки эксперимента, сутки Группа животных 
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6/4 

 
6/4 

 
24/17 
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çâîëÿåò ïðåäïîëîæèòü, ÷òî íàðóøåíèå ïàññàæà, à âïîñ-
ëåäñòâèè è îáðàçîâàíèå æåë÷è áóäåò ñêàçûâàòüñÿ íà
äåÿòåëüíîñòè ñîñóäîâ ìèêðîöèðêóëÿòîðíîãî ðóñëà ïå-
÷åíè.

Ïðè ëþìèíåñöåíòíîé áèîìèêðîñêîïèè òêàíü ïå-
÷åíè èíòàêòíûõ æèâîòíûõ ïðåäñòàâëÿåòñÿ çåëåíîâà-
òî-ãîëóáîé, à ñîñóäû èìåþò òåìíûé îòòåíîê. Â ïîëå
çðåíèÿ õîðîøî âèäíû ïîðòàëüíûå âåíóëû, îò êîòî-
ðûõ âååðîì îòõîäÿò ÷àñòî âåòâÿùèåñÿ è àíàñòîìîçè-
ðóþùèå ìåæäó ñîáîé ñèíóñîèäû (ðèñ.1.).

Ñèíóñîèäû ïðåäñòàâëÿþò ñîáîé ãëàäêîñòåííûå
òðóáêè, â âèäå öèëèíäðà, ñêîðîñòü êðîâîòîêà â íèõ ñèëü-
íî âàðüèðóåò. Òàê, â ñèíóñîèäàõ, ðàñïîëîæåííûõ â öåí-
òðå äîëåê, ñêîðîñòü òîêà êðîâè íåñêîëüêî áîëüøå ïî
ñðàâíåíèþ ñ ñèíóñîèäàìè, ðàñïîëîæåííûìè ïî ïåðè-
ôåðèè äîëåê. Íàðÿäó ñ äåéñòâóþùèìè ñèíóñîèäàìè îï-
ðåäåëÿåòñÿ íåçíà÷èòåëüíîå ÷èñëî íåôóíêöèîíèðóþ-
ùèõ, ïëàçìàòè÷åñêèõ ñèíóñîèäîâ. Ïåðåä âïàäåíèåì ñè-
íóñîèäîâ â öåíòðàëüíóþ ñîáèðàòåëüíóþ âåíóëó, ïðî-
èñõîäÿùåé ïîä ïðÿìûì óãëîì èëè áëèçêèì ê òàêîâî-
ìó, â áîëüøèíñòâå ñëó÷àåâ îòìå÷àåòñÿ ñóæåíèå ïðî-
ñâåòà ñèíóñîèäà. Ýòî óêàçûâàåò íà íàëè÷èå ñôèíêòåðîâ,
ðåãóëèðóþùèõ âíóòðèîðãàííîå êðîâîîáðàùåíèå [4].
Öåíòðàëüíûå ñîáèðàòåëüíûå ïå÷åíî÷íûå âåíóëû, â

Ðèñ.1. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîðíîãî ðóñ-
ëà ïå÷åíè. Àóòîôëþðèöåíöèÿ èíòàêòíûõ æèâîòíûõ óâå-
ëè÷åíèå õ 75.

Ðèñ.2. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîðíîãî ðóñ-
ëà ïå÷åíè. Àóòîôëþðèöåíöèÿ êîíòðîëüíûõ æèâîòíûõ
óâåëè÷åíèå õ 75
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ñâîþ î÷åðåäü, êàê ïðàâèëî, èìåþò äðåâîâèäíóþ ôîðìó.
Â ñëó÷àÿõ, êîãäà â íèõ âïàäàþò 2-3 ñîáèðàòåëüíûå âåíó-
ëû èìåþò ôîðìó, áëèçêóþ ê öèëèíäðè÷åñêîé. Ñòåíêè
âñåõ ñîñóäîâ ìèêðîöèðêóëÿòîðíîãî ðóñëà ïå÷åíè èìå-
þò ÷åòêèå, ðîâíûå ãðàíèöû. Êðîâîòîê â ýëåìåíòàõ ìèê-
ðîöèðêóëÿòîðíîãî ðóñëà ïå÷åíè èíòàêòíûõ æèâîòíûõ
íîñèò íåïðåðûâíûé, ñòðóéíûé õàðàêòåð.

Â êîíòðîëüíîé ãðóïïå êðûñ, êîòîðûì ïðîâîäèëàñü
òîëüêî ëèøü ëàïàðîòîìèÿ, ìèêðîöèðêóëÿòîðíîå ðóñ-
ëî ïå÷åíè îòðåàãèðîâàëî íåçíà÷èòåëüíûì ðàñøèðå-
íèåì ñèíóñîèäîâ è öåíòðàëüíûõ ñîáèðàòåëüíûõ âåíóë,
ìåëêîçåðíèñòûì õàðàêòåðîì êðîâîòîêà, íåêîòîðûì
çàìåäëåíèåì åå ñêîðîñòè â íèõ ïî ñðàâíåíèþ ñ èíòàê-
òíîé ãðóïïîé æèâîòíûõ. Íà÷àâøèñü â ïåðâûå ñóòêè, ê
3 ñóòêàì èçìåíåíèÿ íåñêîëüêî óñóãóáèëèñü. Â äàëüíåé-
øåì - íà 7 è 15 ñóòêè êàðòèíà ìèêðîöèðêóëÿòîðíîãî
ðóñëà ïå÷åíè êîíòðîëüíûõ æèâîòíûõ õàðàêòåðèçîâà-
ëèñü ïðàêòè÷åñêè ïîëíûì âîññòàíîâëåíèåì ñòðóêòóð-
íûõ è ãåìîäèíàìè÷åñêèõ ïàðàìåòðîâ (ðèc.2.), ÷òî âû-
ðàæàåòñÿ â âîññòàíîâëåíèè ïðîñâåòà ñïàçìèðîâàííûõ
ìèêðîñîñóäîâ, õàðàêòåðà è ñêîðîñòè êðîâîòîêà â íèõ.
Âûÿâëåííûå ó æèâîòíûõ êîíòðîëüíîé ãðóïïû èçìå-
íåíèÿ ÿâëÿþòñÿ ðåçóëüòàòîì ëàïàðîòîìèè è íîñÿò,
êàê ïîêàçàëè èññëåäîâàíèÿ ïðåõîäÿùèé õàðàêòåð.

Ó æèâîòíûõ ñ ïåðåâÿçêîé îáùåãî æåë÷íîãî ïðî-
òîêà, â îòëè÷èå îò æèâîòíûõ êîíòðîëüíîé ãðóïïû âû-
ÿâëåíû ñóùåñòâåííûå èçìåíåíèÿ â ñèñòåìå ïåðèôå-
ðè÷åñêîãî êðîâîîáðàùåíèÿ ïå÷åíè. Èçìåíåíèÿ ïðî-
ÿâëÿëèñü êîìïëåêñîì âíóòðèñîñóäèñòûõ, ñîñóäèñòûõ
è ïàðàâàçàëüíûõ èçìåíåíèé.

Èñõîä ïåðâûõ ñóòîê ýêñïåðèìåíòà õàðàêòåðèçîâàë-
ñÿ áóðûì îòòåíêîì è íåêîòîðûì óïëîòíåíèåì ïàðåí-
õèìû ïå÷åíè. Ìèêðîñêîïè÷åñêè àíãèîàðõèòåêòîíèêà
ïå÷åíè â öåëîì ñîõðàíåíà. Èìååò ìåñòî ïîòåðÿ ÷åòêî-
ñòè êîíòóðà ñîñóäîâ, îòäåëüíûå ñîñóäû â ïîëå çðåíèÿ
íå ôóíêöèîíèðóþò, çàïîëíåíû çàñòîéíîé êðîâüþ. Âû-
ðàæåíû ìåæñèíóñîèäàëüíûå àíàñòîìîçû (ðèñ.3.).

Êðîâîòîê â ôóíêöèîíèðóþùèõ ñîñóäàõ ïðèîáðåë
ìåëêîçåðíèñòûé õàðàêòåð, ìåñòàìè ïðåðûâèñòûé õà-
ðàêòåð. Âîêðóã îòäåëüíûõ ñîáèðàòåëüíûõ âåíóë, îñî-
áåííî, ó óñòüÿ âïàäåíèÿ ñèíóñîèäîâ èìåþòñÿ ïåòåõè-
àëüíûå î÷àãè êðîâîèçëèÿíèé, ÷òî ñâèäåòåëüñòâóåò î
ïîâûøåíèè ïðîíèöàåìîñòè ñòåíêè ìèêðîñîñóäîâ.

Ê 3 ñóòêàì ýêñïåðèìåíòà ïå÷åíü ðåçêî óâåëè÷åíà â
îáúåìå, êîíñèñòåíöèÿ åå óïëîòíåíà, ïîâåðõíîñòü áóã-
ðèñòàÿ, èìåþò ìåñòî òàêæå ìåëêîòî÷å÷íûå ñóáêàïñó-

Ðèñ.3. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîðíîãî ðóñëà
ïå÷åíè. Àóòîôëþðèöåíöèÿ 1-ñóòêè ïîñëå ïåðåâÿçêè îáùåãî
æåë÷íîãî ïðîòîêà æèâîòíûõ óâåëè÷åíèå õ 75

ëÿðíûå êðîâîèçëèÿíèÿ. Ïðè áèîìèêðîñêîïèè àíãèîàð-
õèòåêòîíèêà ïå÷åíè íàðóøåíà èç-çà çàìåòíîãî óâåëè-
÷åíèÿ ïëîùàäè äèñòðîôè÷åñêèõ èçìåíåíèé ïàðåíõèìû
â âèäå î÷àãîâ ïîñòãåìîððàãè÷åñêîé îðãàíèçàöèè, îáóñ-
ëàâëèâàþùåé äåçîðãàíèçàöèþ ìèêðîñîñóäèñòîãî ðóñëà,
äåôîðìèðîâàíèå ñèíóñîèäîâ. Ãðàíèöû ñîñóäîâ ðàçìû-
òû, îòäåëüíûå ñèíóñîèäû çàïîëíåíû çàñòîéíîé êðî-
âüþ, ðåçêî ðàñøèðåíû. Ìåæñèíóñîèäàëüíûå àíàñòîìî-
çû òàêæå ðàñøèðåíû çà ñ÷åò çàñòîéíîé êðîâè (ðèñ.4.).

Îòäåëüíûå ó÷àñòêè ïàðåíõèìû ïî õàðàêòåðó ïåð-
ôóçèðóåìîñòè ðåçêî îòëè÷àþòñÿ, ÷òî ïðèäàåò ìèêðî-
öèðêóëÿòîðíîé êàðòèíå îòòåíêè ìîçàè÷íîñòè. Òàê,
íàáëþäàåòñÿ âàçîêîíñòðèêöèÿ è óìåíüøåíèå ÷èñëà
ôóíêöèîíèðóþùèõ òåðìèíàëüíûõ ïå÷åíî÷íûõ âåíóë
è ñèíóñîèäîâ, ðàçëè÷íîå èõ êðîâåíàïîëíåíèå (ðèñ.5.).

Êðîâîòîê ïðåðûâèñòûé, êðóïíîçåðíèñòûé çà ñ÷åò
àãðåãàòîâ, ðåçêî çàìåäëåí. Ïî ìåðå óâåëè÷åíèÿ äëè-
òåëüíîñòè õîëåñòàçà è íàðàñòàíèÿ ãèïåðòåíçèè â æåë-
÷íûõ ïðîòîêàõ ê 7 ñóòêàì ðàññòðîéñòâà ìèêðîöèðêó-
ëÿöèè ïðîãðåññèðîâàëè, ÷òî âûðàæàëîñü â ðàçâèòèè,
òàê íàçûâàåìîé, "ìóñêàòíîé" ïå÷åíè. Ïðè áèîìèêðîñ-
êîïèè íàðóøåíèÿ àíãèîàðõèòåêòîíèêè ê äàííîìó ñðî-
êó èññëåäîâàíèé åùå áîëåå óñóãóáèëèñü. Ýòî, ïðåæäå
âñåãî, ïðîÿâèëîñü óâåëè÷åíèåì ñòåïåíè ñòðóêòóðíîé
äåçîðãàíèçàöèè è äåçîðèåíòàöèåé ýëåìåíòîâ ìèêðîñî-
ñóäèñòîãî ðóñëà ïå÷åíî÷íîé ïàðåíõèìû. Âîçðîñëà ïëî-
ùàäü äåãåíåðàòèâíûõ ïðåîáðàçîâàíèé â ïå÷åíè, êàê çà
ñ÷åò ðîñòà ÷èñëà îáëèòåðèðîâàííûõ è äåôîðìèðîâàí-
íûõ ìèêðîñîñóäîâ, òàê è çà ñ÷¸ò ñêëåðîòè÷åñêèõ èçìå-
íåíèé ñàìîé ïàðåíõèìû (ðèñ.6.). Êðîâîòîê â ôóíêöèî-
íèðóþùèõ ìèêðîñîñóäàõ ðåçêî çàìåäëåí èç-çà ðåçêî âû-
ðàæåííûõ ÿâëåíèé àãðåãàöèè è àäãåçèè ôîðìåííûõ ýëå-
ìåíòîâ êðîâè. Ðàñïðîñòðàíåíû ïðåñòàòè÷åñêèå ÿâëå-
íèÿ â âèäå ìàÿòíèêîîáðàçíîãî õàðàêòåðà òîêà êðîâè.

Ê çàêëþ÷èòåëüíîìó ñðîêó ýêñïåðèìåíòîâ - 15 ñóò-
êàì ñòðóêòóðíûå è ãåìîäèíàìè÷åñêèå íàðóøåíèÿ ñè-
ñòåìû ïåðèôåðè÷åñêîãî êðîâîîáðàùåíèÿ ïå÷åíè åùå
áîëüøå óñóãóáèëèñü. Íàðóøåíèÿ àíãèîàðõèòåêòîíèêè
ïðèíÿëè âûðàæåííûé õàðàêòåð, ÷òî ïðîÿâèëîñü ïðàê-
òè÷åñêèì ðàçðóøåíèåì ñòðîåíèÿ ïå÷åíî÷íîé ïàðåí-
õèìû, óâåëè÷åíèåì ïëîùàäè "íåìûõ" çîí, â êîòîðûõ
ïîëíîñòüþ îòñóòñòâóåò êðîâîòîê (ðèñ.7.). Íàðÿäó ñ åäè-
íè÷íûìè ôóíêöèîíèðóþùèìè ìèêðîñîñóäàìè îòìå-
÷àåòñÿ íàëè÷èå ìíîæåñòâà ôðàãìåíòîâ ìèêðîñîñóäîâ.
Êðîâîòîê ñîõðàíèëñÿ ëèøü â îòäåëüíûõ äîëüêàõ, â
öåíòðå êîòîðûõ íàáëþäàþòñÿ ïîðòàëüíûå âåíóëû. Êðî-

Ðèñ.4. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîð-
íîãî ðóñëà ïå÷åíè. Àóòîôëþðèöåíöèÿ 3-ñóòêè
ïîñëå ïåðåâÿçêè îáùåãî æåë÷íîãî ïðîòîêà
æèâîòíûõ óâåëè÷åíèå õ 75
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èçìåíåíèÿ ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè, ïîñêîëüêó,
íàðóøåíèÿ ýëåêòðè÷åñêèõ è äåôîðìàöèîííûõ ïàðàìåò-
ðîâ ôîðìåííûõ ýëåìåíòîâ îïðåäåëÿþò âûñîêóþ ñòå-
ïåíü èõ àäãåçèè, àãðåãàöèè ñ ðàçâèòèåì ñèíäðîìà ãè-
ïåðâÿçêîñòè êðîâè.

Âûâîäû:

1. Ðàçâèòèå âíåïå÷åíî÷íîãî õîëåñòàçà íàðóøàåò
ñèñòåìíóþ ìèêðîöèðêóëÿöèþ ïå÷åíè íà âñåõ óðîâíÿõ
îðãàíèçàöèè.

2. Íàðóøåíèÿ óñóãóáëÿþòñÿ ïî ìåðå äëèòåëüíîñòè
õîëåñòàçà.

3. Ìèêðîöèðêóëÿòîðíûå èçìåíåíèÿ â èññëåäóåìûõ
îðãàíàõ ÷åðåç 1-7 ñóòîê ñâÿçàíû ñ íàðóøåíèåì ðåîëî-
ãè÷åñêèõ ñâîéñòâ êðîâè, à â ïîñëåäóþùåì - ñ äåéñòâè-
åì òîêñè÷íûõ ìåòàáîëèòîâ íàðóøåííîãî îáìåíà âå-
ùåñòâ.

ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ:

1. Ãîëîâàíîâà Å.Â., Ïåòðàêîâ À.Â., Íîñêîâà Ê.Ê. Âíóòðèïå÷å-
íî÷íûé õîëåñòàç ïðè õðîíè÷åñêèõ çàáîëåâàíèÿõ ïå÷åíè. // Ýê-
ñïåðèìåíòàëüíàÿ è êëèíè÷åñêàÿ ãàñòðîýíòåðîëîãèÿ. - 2011 ã. -
¹2. - Ñ. 58-67. [Golovanova E.V., Petrakov A.V., Noskova K.K.
Intrahepatic cholestasis in chronic liver diseases. // Experimental
and clinical gastroenterology. - 2011. - ¹2. - P. 58-67.]

2. Çàôèðîâà Â.Á. Êëèíè÷åñêîå è ïàòîãåíåòè÷åñêîå çíà÷åíèå íà-
ðóøåíèé ìèêðîöèðêóëÿöèè è ñîñòîÿíèÿ ýíäîòåëèàëüíûõ ìå-
äèàòîðîâ ïðè õðîíè÷åñêèõ âèðóñíûõ çàáîëåâàíèÿõ ïå÷åíè //
Àâòîðåôåðàò äèññåðòàöèè íà ñîèñêàíèå ó÷¸íîé ñòåïåíè êàí-
äèäàòà ìåäèöèíñêèõ íàóê, Ïÿòèãîðñê, 2011 ã, ñ-3-4. [Zafirova
V.B. Clinical and pathogenetic significance of microcirculatory
disorders and the state of endothelial mediators in chronic viral
liver diseases // Abstract of dissertation for the degree of candidate
of medical sciences, Pyatigorsk, 2011, P-3-4.]

3. Çóôàðîâ Ê.À., Ñàäðèääèíîâ À.Ô. Ñêëåðîòè÷åñêèå èçìåíåíèÿ â
ïå÷åíè ïðè ýêñïåðèìåíàòëüíîì õîëåñòàçå è èõ îáðàòèìîñòü
ïîñëå âîññòàíîâëåíèÿ îòòîêà æåë÷è // Áþëëåòåíü ýêñïåðè-
ìåíòàëüíîé áèîëîãèè è ìåäèöèíû, 1986, - ò.52. - ¹7, ñ-105-
108. [Zufarov K.A., Sadriddinov A.F. Sclerotic changes in the
liver during experimental cholestasis and their reversibility after
restoration of bile outflow // Bulletin of Experimental Biology
and Medicine, 1986, - V.52. - ¹7, P-105-108.]

4. Èðèñêóëîâ Á.Ó. Íàðóøåíèå ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè è
ìèêðîöèðêóëÿöèè âíóòðåííèõ îðãàíîâ ïðè ýêñïåðèìåíòàëü-
íîì ñàõàðíîì äèàáåòå // Äèññåðòàöèÿ íà ñîèñêàíèå ó÷¸íîé
ñòåïåíè êàíäèäàòà ìåäèöèíñêèõ íàóê, Òàøêåíò, 1993 ã, ñ-23.
[Iriskulov B.U. Violation of the rheological properties of blood
and microcirculation of internal organs in experimental diabetes
mellitus // The dissertation for the degree of candidate of medical
sciences, Tashkent, 1993 ã, P-23.]

5. Øàõíàçàðÿí Í.Ã. Îïòèìèçàöèÿ ìåòîäîâ ëå÷åíèÿ ìåõàíè÷åñêîé
æåëòóõè ó áîëüíûõ ñ ïàòîëîãèåé áèëèîïàíêðåàòîäóîäåíàëü-
íîé çîíû // Àâòîðåôåðàò äèññåðòàöèè íà ñîèñêàíèå ó÷¸íîé
ñòåïåíè êàíäèäàòà ìåäèöèíñêèõ íàóê Ñòàâðîïîëü, 2014 ã. Ñ-3.
[Shahnazaryan NG, Optimization of treatment methods for
obstructive jaundice in pat ients with pathology of the
biliopancreatoduodenal zone // Abstract of dissertation for the
degree of candidate of medical sciences Stavropol, 2014, P-3.]

6. Hennenberg M., Trebicka J.l., Biecker E. et al. Vascular dysfunction
in human and rat cirrhosis: Role of receptor-desensitizing and
calcium-sensitizing proteins // Hepatology.-2007.- Vol. 45 (2).-
P. 495 - 506.

7. Iwakiri Y., Groszmann R.J. The hyperdynamic circulation of chronic
liver diseases; from the patient to the molecule // Hepatology. -
2006.- V.43 (2, suppl. 1).- P.121-131.

8. Iwakiri Y., Grisham M., Shah V. Vascular biology and pathobiology
of the liver: Report of a single-topic symposium // Hepatology.-
2008.- Vol.47 (5).- P.1754-1763.

9. Yang Y-Y., Lee K-Ch., Huang Y-T. et al. Effects of N-acetylcysteine
administration in hepatic microcirculation of rats with biliary
cirrhosis // J Hepatology.- 2008.- Vol.49 (1).- P.25 - 33.
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Ðèñ.5. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîðíîãî ðóñ-
ëà ïå÷åíè. Àóòîôëþðèöåíöèÿ 3-ñóòêè ïîñëå ïåðåâÿçêè
îáùåãî æåë÷íîãî ïðîòîêà æèâîòíûõ óâåëè÷åíèå õ 75

Ðèñ.6. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîðíîãî ðóñ-
ëà ïå÷åíè. Àóòîôëþðèöåíöèÿ 7-ñóòêè ïîñëå ïåðåâÿçêè
îáùåãî æåë÷íîãî ïðîòîêà æèâîòíûõ óâåëè÷åíèå õ 75.

Ðèñ.7. Áèîìèêðîñêîïèÿ ìèêðîöèðêóëÿòîðíîãî ðóñ-
ëà ïå÷åíè. Àóòîôëþðèöåíöèÿ 15-ñóòêè ïîñëå ïåðåâÿçêè
îáùåãî æåë÷íîãî ïðîòîêà æèâîòíûõ óâåëè÷åíèå õ 75

âîòîê â ýòèõ ñîñóäàõ ïðåðûâèñòûé, íîñèò çà÷àñòóþ
ìàÿòíèêîîáðàçíûé õàðàêòåð.

Òàêèì îáðàçîì, õîëåñòàòè÷åñêèé ñèíäðîì ïðèâî-
äèò ê ðàçâèòèþ øèðîêîãî ñïåêòðà ñîñóäèñòûõ, âíóò-
ðèñîñóäèñòûõ è âíåñîñóäèñòûõ ñäâèãîâ â ñèñòåìå ïåðè-
ôåðè÷åñêîãî êðîâîîáðàùåíèÿ ïå÷åíè. Êàê ïîêàçàëè
ïðîâåäåííûå èññëåäîâàíèÿ, âàæíûì ôàêòîðîì â ãå-
íåçå ìèêðîãåìîäèíàìè÷åñêèõ ðàññòðîéñòâ ÿâëÿþòñÿ


