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Ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ «Âäîñêîíàëåí-
íÿ ìåòîä³â ä³àãíîñòèêè òà ï³äâèùåííÿ åôåêòèâíîñò³ 
ë³êóâàííÿ õðîí³÷íîãî ãëîìåðóëîíåôðèòó òà õðîí³÷íîãî 
ï³ºëîíåôðèòó íà ï³äñòàâ³ âèâ÷åííÿ ìàðêåð³â ïîðóøåí-
íÿ ôóíêö³îíàëüíîãî ñòàíó íèðîê òà óøêîäæåííÿ ñóäèí-
íîãî åíäîòåë³þ», ¹ ãîñ. ðåãèñòðàöèè 0112U001097. 

Âñòóïëåíèå. Â ïîñëåäíèå äåñÿòèëåòèÿ, êàê â 
Óêðàèíå, òàê è âî âñåì ìèðå îòìå÷àåòñÿ ðîñò ÷èñëà 
ïàöèåíòîâ, ó êîòîðûõ íà ôîíå õðîíè÷åñêèõ âîñïàëè-
òåëüíûõ çàáîëåâàíèé ïî÷åê ðàçâèâàþòñÿ ñîñóäèñòûå 
âèäû ïàòîëîãèè [1, 12]. Ïîëíîöåííóþ äåÿòåëüíîñòü 
ýíäîòåëèÿ îáåñïå÷èâàåò áàëàíñ ìåæäó âûïîëíÿåìû-
ìè èì ðàçíîíàïðàâëåííûìè ôóíêöèÿìè: âûðàáîòêîé 
ïðî- è ïðîòèâîâîñïàëèòåëüíûõ ôàêòîðîâ, âàçîäè-
ëàòèðóþùèõ è âàçîêîíñòðèêòîðíûõ âåùåñòâ, ïðî- è 
àíòèàãðåãàíòîâ, ïðî- è àíòèêîàãóëÿíòîâ, ïðî- è àíòè-
ôèáðèíîëèòèêîâ, ôàêòîðîâ ïðîëèôåðàöèè è èíãèáè-
òîðîâ ðîñòà. Â ôèçèîëîãè÷åñêèõ óñëîâèÿõ ïðåîáëà-
äàåò âàçîäèëàòàöèÿ, ñèíòåç èíãèáèòîðîâ àãðåãàöèè, 
êîàãóëÿöèè è àêòèâàòîðîâ ôèáðèíîëèçà, àíòèàäãå-
çèâíûõ ñóáñòàíöèé. Äèñôóíêöèÿ ñîñóäèñòûõ êëåòîê 
íàðóøàåò ýòîò áàëàíñ è ïðåäðàñïîëàãàåò ñîñóäû ê 
âàçîêîíñòðèêöèè, àäãåçèè ëåéêîöèòîâ, àêòèâàöèè 
òðîìáîöèòîâ, ìèòîãåíåçó, âîñïàëåíèþ [2]. Îñîáåí-
íîñòè èììóííûõ ðåàêöèé â ñòåíêàõ ñîñóäîâ è õàðàêòå-
ðèçóþùèå èõ ìîðôîëîãè÷åñêèå èçìåíåíèÿ, âêëþ÷àÿ 
ôóíêöèîíàëüíîå ñîñòîÿíèå ýíäîòåëèÿ, ïðè íàëè÷èè ó 
ïàöèåíòîâ õðîíè÷åñêîé áîëåçíè ïî÷åê (ÕÁÏ) îñòàþò-
ñÿ íåäîñòàòî÷íî èññëåäîâàííûì. 

Ïîýòîìó öåëüþ èññëåäîâàíèÿ áûëî èçó÷åíèå 
ìîðôîëîãè÷åñêèõ õàðàêòåðèñòèê â ñîñóäàõ ïî÷åê, 
ñåðäöà, àîðòå ó áîëüíûõ ñ ÕÁÏ. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Íàìè áûëî 
ïðîâåäåíî ìîðôîëîãè÷åñêîå èññëåäîâàíèå àóòîï-
ñèéíîãî ìàòåðèàëà 20 óìåðøèõ ïàöèåíòîâ â âîç-
ðàñòå îò 45 äî 55 ëåò, êîòîðûå â òå÷åíèè 5-7 ëåò 
íàáëþäàëèñü â ñòàöèîíàðàõ êàðäèîëîãè÷åñêîãî è 
íåâðîëîãè÷åñêîãî ïðîôèëÿ ñ äèàãíîçîì èøåìè-
÷åñêàÿ áîëåçíü ñåðäöà è èìåëè êëèíèêî-àíàìíå-
ñòè÷åñêèå ïðèçíàêè õðîíè÷åñêîãî ãëîìåðóëî- è 
ïèåëîíåôðèòà. 

Ïðîâåäåííûå èññëåäîâàíèÿ ïîëíîñòüþ ñîîòâåò-
ñòâóþò çàêîíîäàòåëüñòâó Óêðàèíû è îòâå÷àþò ïðèí-
öèïàì Õåëüñèíêñêîé äåêëàðàöèè ïðàâ ÷åëîâåêà, Êîí-
âåíöèè Ñîþçà Åâðîïû îòíîñèòåëüíî ïðàâ ÷åëîâåêà è 

áèîìåäèöèíû (ïîäòâåðæäåíî çàêëþ÷åíèåì êîìèññèè 
ïî áèîýòèêå, ïðîòîêîë ¹ 3, 2006 ã). 

Ðàáîòà áûëà ïðîâåäåíà â ñîîòâåòñòâèè ñ òðåáî-
âàíèÿìè «Èíñòðóêöèè î ïðîâåäåíèè ñóäåáíî-ìåäè-
öèíñêîé ýêñïåðòèçû» (ïðèêàç ÌÎÇ Óêðàèíû ¹ 6 îò 
17.01.1995), â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè è íîð-
ìàìè, òèïè÷íûì ïîëîæåíèåì ïî âîïðîñàì ýòèêè ÌÎÇ 
Óêðàèíû ¹ 690 îò 23.09.2009 ã. 

Îáðàçöû òêàíè ïî÷åê, ñåðäöà è àîðòû ôèêñèðî-
âàëè â 10 % ðàñòâîðå ôîðìàëèíà 24 ÷àñà, çàëèâà-
ëè â ïàðàôèí, ñðåçû îêðàøèâàëè ãåìàòîêñèëèíîì è 
ýîçèíîì. 

Äëÿ âûÿâëåíèÿ îñîáåííîñòåé èììóííûõ êëåòî÷-
íûõ ðåàêöèé â çîíàõ âîñïàëèòåëüíîãî ïðîöåññà èñ-
ïîëüçîâàëèñü ïåðâè÷íûå ìîíîêëîíàëüíûå àíèòåëà 
(ÌÊÀÒ) ôèðìû DAKO (Äàíèÿ), Rady-to-Use. Èììóíî-
ãèñòîõèìè÷åñêèì ìåòîäîì âûÿâëÿëè ýêñïðåññèþ 
Ò- è Â-êëåòî÷íûõ êëàñòåðîâ äèôôåðåíöèðîâêè (CD3, 
CD20), ìàðêåðà ïëàçìàòè÷åñêèõ êëåòîê (CD38), ìàð-
êåðà ìàêðîôàãîâ (CD68). Îñîáåííîñòè ýíäîòåëèçà-
öèè èíòèìû ñîñóäîâ èçó÷àëèñü ïî ýêñïðåññèè ìàðêå-
ðà ýíäîòåëèàëüíûõ êëåòîê (CD31 JC 70A), òåíäåöèþ ê 
âàñêóëÿðèçàöèè îöåíèâàëè ñ ïîìîùüþ ôàêòîðà ðîñòà 
ýíäîòåëèÿ ñîñóäîâ (VEGF (VG1)). Â êà÷åñòâå ìàðêå-
ðà àïîïòîçà èñïîëüçîâàëè bcl-2 (124). Ìàòåðèàë äëÿ 
èññëåäîâàíèÿ ìåòîäàìè èììóíîãèñòîõèìèè ôèêñè-
ðîâàëè 10 % íåéòðàëüíûì ôîðìàëèíîì â òå÷åíèå 24 
÷, çàëèâàëè â ïàðàôèí, ãîòîâèëè ñðåçû òîëùèíîé 4 
ìêì, êîòîðûå íàíîñèëè íà âûñîêîàäãåçèâíûå ñòåê-
ëà Super Frost è âûñóøèâàëè ïðè òåìïåðàòóðå 37°Ñ â 
òå÷åíèå 18 ÷àñîâ. Äåìàñêèðóþùàÿ òåðìè÷åñêàÿ îá-
ðàáîòêà áûëà âûïîëíåíà ïî ìåòîäó êèïÿ÷åíèÿ ñðåçîâ 
â öèòðàòíîì áóôåðå (ðÍ 6,0). Äëÿ âèçóàëèçàöèè ïåð-
âè÷íûõ àíòèòåë ïðèìåíÿëàñü ñèñòåìà äåòåêöèè Ultra-
Vision Quanto Detection Systems HRP Polymer (Thermo 
scientific). Â êà÷åñòâå õðîìîãåíà èñïîëüçîâàëñÿ DAB 
(äèàìèíîáåíçèäèí). 

Äëÿ îöåíêè ñòåïåíè âûðàæåííîñòè èììóíîãèñòî-
õèìè÷åñêîé ìåòêè èñïîëüçîâàëè ïîëóêîëè÷åñòâåí-
íóþ øêàëó: + – ñëàáàÿ, . ++ – óìåðåííàÿ, +++ – âûðà-
æåííàÿ ðåàêöèÿ. 

Êîìïëåêñ ìîðôîëîãè÷åñêèõ èññëåäîâàíèé ïðîâî-
äèëñÿ íà ìèêðîñêîïå Primo Star (Carl Zeiss) ñ èñïîëü-
çîâàíèåì ïðîãðàììû AxioCam (ERc 5s). 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ýíäîòåëèîöèòû èíòèìû ñîñóäîâ è êàïèëëÿðîâ ïî÷åê 
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â áîëüøèíñòâå ñëó÷àåâ áûëè óïëîùåíû, öèòîïëàç-
ìàòè÷åñêèå îðãàíåëëû ïðàêòè÷åñêè îòñóòñòâîâàëè. 
Íàáëþäàëèñü êëåòêè ñ ÿ÷åèñòîé ñòðóêòóðîé öèòîïëàç-
ìû âñëåäñòâèå ðàñøèðåííûõ ïîëîñòåé ãëàäêîãî ýí-
äîïëàçìàòè÷åñêîãî ðåòèêóëóìà. Ðàçìåðû íåêîòîðûõ 
ýíäîòåëèàëüíûõ êëåòîê áûëè óâåëè÷åíû, íàáëþäàëñÿ 
ýôôåêò «ïëþñ ìåìáðàíû» – âîçðàñòàíèå èíâàãèíà-
öèé è âûðîñòîâ ïëàçìîëåììû â ïðîñâåò ñîñóäà, ïðè-
÷åì âåëè÷èíà òàêèõ îòðîñòêîâ èíîãäà ïðåâîñõîäèëà 
âåëè÷èíó ÿäðà. Ñòðîåíèå êëåòî÷íûõ ñòûêîâ áûëî íà-
ðóøåíî, òàê êàê ìåæêëåòî÷íûå ùåëè ðàñøèðÿëèñü, 
îáðàçóÿ êðóïíûå ïîëîñòè. Ïðè ýòîì íà îòäåëüíûõ 
ó÷àñòêàõ íàáëþäàëîñü íàðóøåíèå âçàèìîîòíîøåíèé 
ìåæäó ýíäîòåëèîöèòàìè è áàçàëüíîé ìåìáðàíîé çà 
ñ÷åò äåñòðóêöèè è îòåêà. 

Â ÷àñòè ñîñóäîâ áûëî âûÿâëåíî îòñëîåíèå ýíäî-
òåëèîöèòîâ â ïðîñâåò ñîñóäà è ðàçðóøåíèå èõ ñòåíêè. 
×àñòî â ñîñóäàõ îòìå÷àëèñü ÿâëåíèÿ «èììóííîãî ïðè-
ëèïàíèÿ» ýðèòðîöèòîâ è òðîìáîöèòîâ ê ïëàçìîëåì-
ìàì ýíäîòåëèîöèòîâ è àäãåçèè ýðèòðîöèòîâ ìåæäó 
ñîáîé – ñëàäæ-ýôôåêò, êðîìå òîãî íàáëþäàëèñü âû-
ðàæåííàÿ äåñêâàìàöèÿ è î÷àãîâûå íåêðîçû ýíäîòå-
ëèÿ ñî ñëàáî âûðàæåííîé ëåéêîöèòàðíîé èíôèëüòðà-
öèåé. Íàðÿäó ñ ýòèì îòìå÷àëèñü çîíû, íàõîäÿùèåñÿ â 
ñîñòîÿíèè ðåýíäîòåëèçàöèè, ãäå íà ãðàíèöå ó÷àñòêà 
ïîâðåæäåíèÿ îáíàðóæèâàåòñÿ ðàñïëàñòûâàíèå êðàå-
âûõ ýíäîòåëèîöèòîâ ñ ôîðìèðîâàíèåì ó íèõ ñòðóêòó-
ðèðîâàííîé ëàìåëëîïëàçìû. 

Ïîìèìî ýòîãî ïðîñëåæèâàëèñü ðàçëè÷íûå ñòàäèè 
âñòóïëåíèÿ êëåòîê â àïîïòîçíîå ñîñòîÿíèå. Àïîïòîç 
ïðåäñòàâëÿåò ñîáîé ôèçèîëîãè÷åñêóþ ãèáåëü êëå-
òîê, íåîáõîäèìóþ äëÿ îáíîâëåíèÿ êëåòî÷íîãî ïóëà, 
äèôôåðåíöèðîâêè è ðàçâèòèÿ îðãàíà [5, 10, 13]. Â 
íåïîâðåæäåííîé òêàíè àïîïòîç íàõîäèòñÿ ïîä ñòðî-
ãèì ãåíåòè÷åñêèì êîíòðîëåì áåëêà bcl-2, êîòîðûé 
áëîêèðóåò ìèòîõîíäðèàëüíûé ïóòü çàïóñêà àïîïòîçà. 
Ðåïðåññèÿ ãåíà Bcl-2, ïîâûøàåò ýêñïðåññèþ ãåíîâ, 
ïðîäóêòû êîòîðûõ âûçûâàþò îêñèäàòèâíûé ñòðåññ 
è àêòèâàöèþ êèëëåðíûõ ðåöåïòîðîâ. Â ðåçóëüòàòå 
êëåòêà çàäåðæèâàåòñÿ â îïðåäåëåííûõ òî÷êàõ êëåòî÷-
íîãî öèêëà äëÿ âîçìîæíîé ðåïàðàöèè ïîâðåæäåíèÿ 
èëè, ïðè îòñóòñòâèè òàêîâîé, ïîäâåðãàåòñÿ àïîïòîçó 
âñëåäñòâèå íàðóøåíèÿ ïðîíèöàåìîñòè ìèòîõîíäðè-
àëüíîé è ÿäåðíîé ìåìáðàí. Òàêèå àãåíòû, êàê èîíû 
êàëüöèÿ, ôàêòîðû âîñïàëåíèÿ, ñâîáîäíûå ðàäèêàëû è 
îêñèä àçîòà ìîãóò òàêæå «âêëþ÷àòü» ãåíû, èíèöèèðóþ-
ùèå àïîïòîç [4, 7]. 

Àïîïòîòè÷åñêèå èçìåíåíèÿ íà íàøåì ìàòåðèà-
ëå ñîïðîâîæäàëèñü ìåëêîãëûá÷àòûì ðàñïàäîì ÿäåð 
êëåòîê, îêðóæåííûõ ìåìáðàíîé, ñìîðùèâàíèåì îð-
ãàíåëë, ðàçðóøåíèåì âíóòðåííèõ ìåìáðàí íàáóõøèõ 
ìèòîõîíäðèé, ïëàçìîëèçîì öèòîïëàçìû è ôðàã-
ìåíòàöèåé êëåòî÷íîãî ñîäåðæèìîãî íà îòäåëüíûå 
àïîïòîòè÷åñêèå òåëüöà, îãðàíè÷åííûå ïëàçìàòè÷å-
ñêîé ìåìáðàíîé. Â óëüòðàñòðóêòóðå äðóãèõ êëåòîê 
îòìå÷àëîñü ïîÿâëåíèå ïèêíîòè÷åñêèõ ÿäåð, ÿäåð ñ 
êàðèîðåêñèñîì è êàðèîëèçèñîì, ðåçêî âûðàæåííûì 
ìèêðîïëàçìàòîçîì. Ïðè ýòîì, åñëè â öèòîïëàçìå ýïè-
òåëèàëüíûõ êëåòîê êàíàëüöåâ ïî÷êè çêñïðåññèþ ìàð-
êåðà bñl-2 ìîæíî áûëî îöåíèòü êàê óìåðåííóþ è äàæå 
âûðàæåííóþ (+++), â èíòèìå ñîñóäîâ ïî÷êè, ýíäîòå-
ëèîöèòàõ êàïèëëÿðîâ êëóáî÷êîâ îíà áûëà íåãàòèâíîé 
(-), ÷òî ðàñöåíèâàëîñü íàìè êàê ïðîÿâëåíèå îêñèäà-
òèâíîãî ñòðåññà è íåñïîñîáíîñòè ê âîññòàíîâëåíèþ 

öåëîñòíîñòè ýíäîòåëèàëüíîãî ïëàñòà. Êðîìå òîãî, 
ïîçèòèâíàÿ ðåàêöèÿ ñ ÌÊÀÒ ê bñl-2 áûëà îáíàðóæåíà â 
ëèìôîöèòàõ âîñïàëèòåëüíîãî èíôèëüòðàòà èíòåðñòè-
öèÿ è â åäèíè÷íûõ ìåæýïèòåëèàëüíûõ ëèìôîöèòàõ. 

Ôàêòîð ðîñòà ýíäîòåëèÿ ñîñóäîâ (VEGF), áèîëî-
ãè÷åñêè àêòèâíàÿ ñóáñòàíöèÿ, ñïîñîáíàÿ çàïóñêàòü 
ñèãíàëüíûé êàñêàä, ñòèìóëèðóþùèé ðîñò è ïðîëè-
ôåðàöèþ ýíäîòåëèàëüíûõ êëåòîê ñîñóäà. Ïîñëå îá-
ðàçîâàíèÿ íîâûõ ñîñóäîâ, VEGF âûñòóïàåò ôàêòîðîì 
âûæèâàåìîñòè ÷åðåç ïîäàâëåíèå àïîïòîçà ýíäîòåëè-
îöèòîâ. Óðîâåíü ýêñïðåññèè VEGF â ñòðóêòóðàõ ñòå-
íîê ñîñóäîâ ïî÷åê äåìîíñòðèðîâàë ñõîäíóþ êàðòèíó: 
ôàêòîð ðîñòà ýíäîòåëèÿ ëèáî íå âûÿâëÿëñÿ âîâñå, 
ëèáî ïîêàçûâàë ñëàáóþ (+), è â åäèíè÷íûõ ñëó÷àÿõ, 
óìåðåííóþ (++) èììóííóþ ðåàêöèþ. 

Ìîðôîëîãè÷åñêèì âûðàæåíèåì èììóííîãî îò-
âåòà ïðè õðîíè÷åñêîé ïàòîëîãèè ïî÷åê ÿâëÿåòñÿ 
èíôèëüòðàöèÿ ñòðîìû ëèìôîöèòàìè, ïëàçìàòè÷å-
ñêèìè êëåòêàìè, òó÷íûìè êëåòêàìè è ìàêðîôàãàìè, 
ìèãðàöèåé ëèìôîöèòîâ â ýïèòåëèé ñ ôîðìèðîâàíè-
åì ëèìôîýïèòåëèàëüíûõ êîíòàêòîâ [3]. Íà íàøåì ìà-
òåðèàëå êëåòî÷íîñòü âîñïàëèòåëüíîãî èíôèëüòðàòà 
íîñèëà óìåðåííûé è âûðàæåííûé õàðàêòåð – îò 4-8 
äî 10-12 ìîíîíóêëåàðà â ïîëå çðåíèÿ ïðè óâåëè÷å-
íèè íà 400. Â ÷àñòè íàáëþäåíèé ïðåîáëàäàëè êëåòêè 
ëèìôîèäíîãî ðÿäà, äåìîíñòðèðîâàâøèå CD3+ ñòà-
òóñ. Ïðè ðàâíûõ ðàçìåðàõ, ôîðìà ÿäåð ëèìôîöèòîâ 
áûëà îêðóãëîé, ïî÷êîîáðàçíîé, áîáîâèäíîé. Îòìå÷à-
ëèñü âûðàæåííûå åäèíè÷íûå ÿäåðíûå èíâàãèíàöèè. 
Õðîìàòèí ãðóáî êîíäåíñèðîâàí ïî ïåðèôåðèè ÿäðà. 
ßäðûøêè, êàê ïðàâèëî, áûëè ðàñïîëîæåíû öåíòðàëü-
íî. Ëèìôîöèòû êîíòàêòèðîâàëè ñ ýïèòåëèåì ïî÷å÷-
íûõ êàíàëüöåâ â âèäå öèòîïëàçìàòè÷åñêèõ îòðîñòêîâ, 
âçàèìîäåéñòâóþùèõ ñ ýïèòåëèàëüíûìè êëåòêàìè â 
îïðåäåëåííûõ òî÷êàõ èëè æå âêëèíèâàÿñü âãëóáü èõ 
öèòîïëàçìû. Öèòîëåììà íåêîòîðûõ îòðîñòêîâ áûëà 
ðàñïëûâ÷àòîé. 

Â íåêîòîðûõ ñëó÷àÿõ â èíòåðñòèöèè áûëî îòìå-
÷åíî áîëüøîå êîëè÷åñòâî ïëàçìàòè÷åñêèõ CD38+ 
êëåòîê. Óðîâåíü ýêñïðåññèè CD38 ìîëåêóë ÿâëÿåòñÿ 
ìàðêåðîì ïðîëèôåðàòèâíîé àêòèâíîñòè êëåòîê èì-
ìóííîé ñèñòåìû, îòðàæàåò ñïîñîáíîñòü ê õåìàòòðàê-
öèè [11], èõ äåôèöèò àññîöèèðîâàí ñ âîñïðèèì÷èâî-
ñòüþ ê áàêòåðèàëüíûì èíôåêöèÿì è îòðàæàåò óðîâåíü 
èììóíîñóïðåññèè [6, 8, 9]. Ôîðìà è ðàçìåðû ïëàçìî-
öèòîâ âàðüèðîâàëè. Ìíîãèå èç íèõ äåìîíñòðèðîâàëè 
ñåêðåöèþ ïî ãîëîêðèíîâîìó òèïó è â íèõ íàáëþäàëñÿ 
êëàçìàòîç, ÷òî ÿâëÿåòñÿ ìîðôîëîãè÷åñêèì îòðàæåíè-
åì àêòèâíîñòè ãóìîðàëüíîãî èììóíèòåòà. 

CD20+ ëèìôîöèòû, CD68+ ìàêðîôàãè è òó÷íûå 
êëåòêè, à òàêæå ïëàçìîöèòû â ñòðîìå ïî÷åê îáíà-
ðóæèâàëèñü êàê ñâîáîäíî, òàê è â ïðîñâåòå è ïåðè-
âàñêóëÿðíîì ïðîñòðàíñòâå ñîñóäîâ. Â ïîñëåäíèõ 
âûÿâëåíû óëüòðàñòðóêòóðíûå èçìåíåíèÿ â âèäå âû-
ðàæåííîãî ïèíîöèòîçà, îòåêà öèòîïëàçìû, íàëè÷èÿ 
òðàíñýíäîòåëèàëüíûõ ùåëåé è îáðàçîâàíèÿ â äàí-
íûõ ñîñóäàõ ìíîãîñëîéíîé áàçàëüíîé ìåìáðàíû, ÷òî 
óêàçûâàåò íà ïîâûøåííóþ ïðîíèöàåìîñòü ýíäîòåëèÿ 
ìèêðîñîñóäîâ. 

Áîëüøèíñòâî ëèìôîöèòîâ â êëåòî÷íîì èíôèëü-
òðàòå èìåëè ïðèçíàêè àïîïòîòè÷åñêèõ êëåòîê. ßäðà 
ïðèîáðåòàëè ëîïàñòíîé âèä, ñ ïîñëåäóþùèì èõ 
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êîëëàïñîì è ôðàãìåíòàöèåé. Â êëåòêàõ îáíàðóæè-
âàëàñü ìàðãèíàöèÿ õðîìàòèíà â âèäå ïîëóñôåð èëè 
ãëûáîê. 

Â îñíîâíûõ ñòâîëàõ êîðîíàðíûõ àðòåðèé è â êðóï-
íûõ èõ âåòâÿõ îáíàðóæèâàëèñü ïðèçíàêè ñïàçìà è 
ýíäîòåëèàëüíîé äèñôóíêöèè. Èõ ñòèãìàìè ÿâëÿëèñü: 
«÷àñòîêîëüíîå» ðàñïîëîæåíèå ýíäîòåëèÿ, ôåñòîí÷à-
òîñòü êîíòóðîâ ïðîñâåòà àðòåðèé, ñ óùåìëåíèåì âòÿ-
íóòûõ â íèõ ãëàäêîìûøå÷íûõ âîëîêîí ñðåäèííîé îáî-
ëî÷êè ñîñóäà, ïëàçìàòè÷åñêîå ïðîïèòûâàíèå ñòåíîê 
ñîñóäîâ òðîìáîîáðàçîâàíèå. Â ìåëêèõ âåòâÿõ – ñóæå-
íèå ïðîñâåòà àðòåðèé, îòñëîåíèå ýíäîòåëèÿ; èíîãäà 
ïîä íèì îáíàðóæèâàëèñü ýðèòðîöèòû èëè ñêîïëåíèÿ 
ïëàçìû. Ðåàêöèÿ ñ ìàðêåðîì ýíäîòåëèàëüíûõ êëåòîê 
â èíòèìå êîðîíàðíûõ àðòåðèé áûëà ñëàáîé, íåðàâíî-
ìåðíîé, ìåñòàìè êîìêîâàòîé, ñ îáíàæåíèåì øèðîêèõ 
ìåæêëåòî÷íûõ ñîåäèíåíèé. 

Êëåòî÷íàÿ èíôèëüòðàöèÿ êàê ñòåíîê àðòåðèé, òàê 
è ñòðîìû ìèîêàðäà áûëà êðàéíå ñêóäíîé. Â ìèîêàðäå 
ïîçèòèâíî îêðàøåííûå êëåòêè ðàñïîëàãàëèñü ïîîäè-
íî÷íî â èíòåðñòèöèè, ïåðèìèçèè, èíîãäà ïåðèâàñêó-
ëÿðíî è ïîêàçûâàëè ïëàçìîêëåòî÷íóþ äèôôåðåí-
öèðîâêó (CD38+). Â èíòèìå êîðîíàðíûõ àðòåðèé è 
èõ âåòâåé âîñïàëèòåëüíûé èíôèëüòðàò âûÿâëÿëñÿ â 
çîíàõ îòåêà, äåñòðóêöèè ñòåíêè ñîñóäà, ïðè÷åì â íåì 
ïðåîáëàäàëè CD68+ ãðàíóëîöèòû – ìàêðîôàãè è òó÷-
íûå êëåòêè. 

Âî âíóòðåííåé îáîëî÷êå àîðòû ÷åòêî âèçóàëèçè-
ðîâàëèñü ýíäîòåëèé, ïîäýíäîòåëèàëüíûé ñëîé, ñïëå-
òåíèå ýëàñòè÷åñêèõ âîëîêîí. Ýíäîòåëèé ñîñòîÿë èç 
êðóïíûõ ïëîñêèõ îäíîÿäåðíûõ, ðåæå ìíîãîÿäåðíûõ, 
ïîëèãîíàëüíûõ êëåòîê, ðàñïîëîæåííûõ íà áàçàëüíîé 
ìåìáðàíå. Îáíàðóæèâàëèñü ó÷àñòêè óêðóïíåíèÿ ñî-
ñóäèñòûõ êëåòîê, î÷àæêè äåñêâàìàöèè. Ïîäýíäîòå-
ëèàëüíûé ñëîé áûë õîðîøî ðàçâèò, îáðàçîâàí ðûõ-
ëîé âîëîêíèñòîé íåîôîðìëåííîé ñîåäèíèòåëüíîé 
òêàíüþ, êîòîðàÿ ñîäåðæàëà òîíêèå êîëëàãåíîâûå è 
ýëàñòè÷åñêèå âîëîêíà, ìíîãî àìîðôíîãî âåùåñòâà 
è ìàëîäèôôåðåíöèðîâàííûõ êëåòîê òèïà ãëàäêîìû-
øå÷íûõ ôèáðîáëàñòîâ, ìàêðîôàãîâ. Â ïîäàâëÿþùåì 
áîëüøèíñòâå ñëó÷àåâ â íåì íàáëþäàëèñü ó÷àñòêè 
îòåêà, ðàçâîëîêíåíèÿ, îòëîæåíèÿ õîëåñòåðèíà è æèð-
íûõ êèñëîò. Ðåàêöèÿ êëåòîê ýíäîòåëèÿ ñ CD31 áûëà 
äîñòàòî÷íî âûðàæåííîé, âûÿâëÿëàñü ïðàêòè÷åñêè â 
êàæäîé êëåòêå, êîòîðûå îòëè÷àëèñü ðàçíûìè ðàçìå-
ðàìè è ôîðìîé, îáðàçîâûâàëè âûïÿ÷èâàíèÿ è óãëó-
áëåíèÿ è äåìîíñòðèðîâàëè ðàñøèðåííûå ìåæêëå-
òî÷íûå êîíòàêòû. ×èñëî âîñïàëèòåëüíûõ êëåòî÷íûõ 
ýëåìåíòîâ â ñòåíêå àîðòû áûëî íåìíîãî÷èñëåííûì, 
êà÷åñòâåííûé ñîñòàâ èíôèëüòðàòà, åãî ðàñïîëîæåíèå 
áûëî àíàëîãè÷íûì èíòèìå êîðîíàðíûõ àðòåðèé. 

Àïîïòîòè÷åñêèå òåëüöà â êëåòêàõ èíòèìû êîðîíàð-
íûõ àðòåðèé è àîðòû íå âûÿâëÿëèñü, ïîýòîìó ñóäèòü 
î õàðàêòåðå àïîïòîçà ìîæíî áûëî ëèøü êîñâåííî ïî 
ðåàêöèè ñ ôàêòîðîì ðîñòà ýíäîòåëèÿ ñîñóäîâ è bcl-
2. Îñîáåííîñòè ðåàêöèè ñ ôàêòîðîì ðîñòà ýíäîòåëèÿ 
íàïîìèíàëè òàêîâóþ â àðòåðèîëàõ è êðóïíûõ ñîñóäàõ 
ïî÷åê – ýêñïðåññèÿ ìàðêåðà áûëà óìåðåííîé, â îò-
äåëüíûõ ñîñóäàõ ñëàáîé, âûÿâëÿëàñü â âèäå íåæíûõ 
ãðàíóë, ãëûáîê â êëåòêàõ ýíäîòåëèÿ, ôèáðîáëàñòàõ, 
ìàêðîôàãàõ. Áåëîê àíòèàïîïòîçà bcl-2 â äàííûõ 
ñòðóêòóðàõ íå âûÿâëÿëñÿ. 

Âûâîäû. Ïðîâåäåííûå ìîðôîëîãè÷åñêèå èññëå-
äîâàíèÿ ýíäîòåëèÿ ñîñóäîâ ïî÷åê, ñåðäöà è àîðòû ó 
ïàöèåíòîâ ñ ÕÁÏ ïîêàçàëè, ÷òî â áîëüøèíñòâå ñâîåì 
èíòèìà ñîñóäîâ ïðåòåðïåâàëà ãëóáîêèå ïàòîëîãè÷å-
ñêèå èçìåíåíèÿ, ïðîÿâëÿþùèåñÿ ðàçíîé ñòåïåíüþ 
äåçîðãàíèçàöèè ýíäîòåëèàëüíîé âûñòèëêè ñîñóäà è 
íàðóøåíèÿìè ñòðóêòóðíî-ôóíêöèîíàëüíîé îðãàíè-
çàöèè ýíäîòåëèîöèòîâ, ñóáýíäîòåëèàëüíîãî ñëîÿ, 
áàçàëüíîé ìåìáðàíû. Ýòè ïàòîëîãè÷åñêèå ïðîöåññû 
âî âñåõ íàáëþäåíèÿõ èìåëè ñõîäíûå ÷åðòû ñ ðàçâèòè-
åì èììóííîãî âîñïàëåíèÿ. Â êëåòî÷íîì ñîñòàâå èí-
ôèëüòðàòîâ ïðåîáëàäàëè ìàêðîôàãè, òó÷íûå êëåòêè, 
ïëàçìàòè÷åñêèå êëåòêè, áèîëîãè÷åñêèå ìåäèàòîðû 
êîòîðûõ, â ñâîþ î÷åðåäü, ñïîñîáíû óñóãóáëÿòü ïî-
âðåæäåíèÿ ýíäîòåëèàëüíûõ êëåòîê. Êîñâåííûì ïðè-
çíàêîì íèçêîé ñïîñîáíîñòè ê âîññòàíîâëåíèþ ñòðóê-
òóðû ñòåíêè ñîñóäîâ è ýíäîòåëèàëüíîé âûñòèëêè 
ìîæåò ñëóæèòü ñëàáàÿ ýêñïðåññèÿ ôàêòîðà ðîñòà ýí-
äîòåëèÿ ñîñóäîâ VEGF è bcl-2, ò. ê. â óñëîâèÿõ èõ íåäî-
ñòàòêà ñîçäàþòñÿ ïðåäïîñûëêè ê àêòèâàöèè àïîïòîçà. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. Ïî 
ñîâðåìåííûì ïðåäñòàâëåíèÿì â ïàòîãåíåçå ñîñó-
äèñòûõ ïîðàæåíèé ïðè ÕÁÏ ðåøàþùóþ ðîëü èãðàåò 
âîñïàëåíèå, êîòîðîå ÿâëÿåòñÿ ñëåäñòâèåì îòâåòíîé 
ðåàêöèè ýíäîòåëèÿ íà ïîâðåæäàþùåå äåéñòâèå àòå-
ðîãåííûõ ôàêòîðîâ. Àòåðîãåííûå ôàêòîðû èíäóöè-
ðóþò àïîïòîç ýíäîòåëèîöèòîâ, â ðåçóëüòàòå êîòîðîãî 
óâåëè÷èâàåòñÿ ïðîíèöàåìîñòü ñîñóäèñòîé ñòåíêè, 
÷òî çàïóñêàåò êàñêàäíûé ìåõàíèçì ñ ó÷àñòèåì âàçî-
ìîòîðíîé, ãåìîñòàòè÷åñêîé, àäãåçèîííîé, àíãèîãåí-
íîé ñîñòàâëÿþùèõ. Ïåðñïåêòèâíîå èçó÷åíèå òèïîâûõ 
ôîðì ýíäîòåëèàëüíîé äèñôóíêöèè, ñ îïðåäåëåíèåì 
óðîâíÿ ïðèìåíÿåìûõ íàìè àíòèòåë êàê â òêàíÿõ, òàê 
è â ñûâîðîòêå êðîâè, ïîçâîëèò áîëåå äåòàëüíî âû-
ÿñíèòü ñïåöèôèêó êëåòî÷íûõ è ãóìîðàëüíûõ ïðîòèâî-
âîñïàëèòåëüíûõ è àíòèàïîïòîòè÷åñêèõ ìåõàíèçìîâ, 
íàïðàâëåííûõ íà ñíèæåíèå ðèñêà ïîâðåæäåíèÿ ñòå-
íîê ñîñóäîâ ñåðäöà, àîðòû ïðè çàáîëåâàíèè ïî÷åê. 

Ëèòåðàòóðà
1. Êîëåñíèê Ì. Î. Êàðä³îâàñêóëÿðí³ óñêëàäíåííÿ ó õâîðèõ íà õðîí³÷íó õâîðîáó íèðîê / [Ì. Î. Êîëåñíèê, ². ². Ëàï÷èíñüêà, 

Â. Ê. Òàùóê òà ³í.]. – Êè¿â, 2010. – 224 ñ. 
2. Ñèíÿ÷åíêî Î. Â. Ðîëü ýíäîòåëèàëüíîé äèñôóíêöèè â ïàòîãåíåçå ìåçàíãèàëüíûõ ãëîìåðóëîíåôðèòîâ / Î. Â. Ñèíÿ÷åíêî, 

Ñ. Â. Çÿáëèöåâ, Ï. À. ×åðíîáðèâöåâ // Óêð. æóðíàë íåôðîëîã³¿ òà ä³àë³çó. – 2007. – ¹ 2 (14) . – Ñ. 36-38. 
3. Buske-Kirschbaum A. Altered distribution of leukocyte subsets and cytokine production in response to acute psychosocial 

stress in patients with psoriasis vulgaris / A. Buske-Kirschbaum, S. Kern, M. Ebrecht, D. H. Hellhammer // Brain Behav. Immun. 
– 2007. – Vol. 21, ¹ 1. – P. 92–99

4. Chung E. Y. Regulation of cytokine production during phagocytosis of apoptotic cells / E. Y. Chung, S. J. Kim, X. J. Ma // Cell 
Research. – 2006. – Vol. 16. – P. 154–161. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 4 (121)264

ÏÀÒÎÌÎÐÔÎËÎÃ²ß

5. Filchenkov A. A. The caspase: regulators of apoptosis and other cellular functions / A. A. Filchenkov // Biochemistry. – 2003. – 
¹ 68. – P. 453–466. 

6. Manjarrez-Orduño N. CD38 cross-linking enhances TLR-induced B cell proliferation but decreases IgM plasma cell differentia-
tion / N. Manjarrez-Orduño, M. E. Moreno-García, K. Fink, L. Santos-Argumedo // Eur. J. Immunol. – 2007. – Vol. 37, ¹ 2. – 
P. 358–567. 

7. Matveeva N. U. Role of nitric oxide in the apoptosis of retinal neurons human fetuses / N. U. Matveeva, S. G. Kalinichenko, 
I. I. Pushin, P. A. Motavkin // Morphology. – 2006. – Vol. 123, ¹ 1. – P. 40–49. 

8. Menges P. Surgical trauma and postoperative immune dysfunction / P. Menges, W. Kessler, C. Kloecker [et al.] // Eur. Surg. Res. 
– 2012. – Vol. 48, ¹ 4. – P. 180–186. 

9. Moreno-García M. E. CD38 signaling regulates B lymphocyte activation via a phospholipase C (PLC)-gamma 2-indepen-
dent, protein kinase C, phosphatidylcholine-PLC, and phospholipase D-dependent signaling cascade / M. E. Moreno-García, 
L. N. López-Bojórques, A. Zentella [et al.] // J. Immunol. – 2005. – Vol. 174, ¹ 5. – P. 2687–2695. 

10. Palcev M. A. The molecular basis of apoptosis / M. A. Palcev // Journal of RAMS. – 2002. – Vol. 72, ¹ 1. – P. 13–21. 
11. Sandoval-Montes C. CD38 is expressed selectively during the activation of a subset of mature T cells with reduced proliferation 

but improved potential to produce cytokines / C. Sandoval-Montes, L. Santos-Argumedo // J. Leukoc. Biol. – 2005. – Vol. 77, 
¹ 4. – P. 513–521. 

12. Yamamoto S. Mechanisms for increased cardiovascular disease in chronic kidney dysfunction / S. Yamamoto, Valentina Kon // 
Curr. Opin. Nephrol. Hypertens. – 2009. – Vol. 18 (3). – Ð. 181–188. 

13. Yarilin A. A. The apoptosis. The nature of the phenomenon and its role in the whole organism / A. A. Yarilin // Pathological physiol-
ogy. – 1998. – ¹ 2. – P. 38–48. 

ÓÄÊ 616. 611-002-091. 8-018. 74
ÌÎÐÔÎËÎÃ²×Í² ÇÌ²ÍÈ ÅÍÄÎÒÅË²Þ ÑÓÄÈÍ ÍÈÐÎÊ, ÑÅÐÖß ² ÀÎÐÒÈ ÏÐÈ ÕÐÎÍ²×Í²É ÕÂÎÐÎÁ² ÍÈÐÎÊ
Äàíèëþê Ñ. Â. 
Ðåçþìå. Ïðîâåäåíî ìîðôîëîã³÷íå äîñë³äæåííÿ àóòîïñ³éíîãî ìàòåð³àëó ïàö³ºíò³â ç êë³í³êî-àíàìíåñòè÷íèìè 

îçíàêàìè ñóäèííî¿ ïàòîëîã³¿ ñåðöÿ, ãîëîâíîãî ìîçêó ³ õðîí³÷íîãî ãëîìåðóëî- ³ ï³ºëîíåôðèòó. Â ³íòèì³ ñóäèí 
íèðîê, êîðîíàðíèõ àðòåð³é ³ àîðòè âèÿâëåí³ ïîðóøåííÿ ñòðóêòóðíî-ôóíêö³îíàëüíî¿ îðãàí³çàö³¿ åíäîòåë³îöèò³â, 
ñóáåíäîòåë³àëüíîãî øàðó, áàçàëüíî¿ ìåìáðàíè ç ðîçâèòêîì ³ìóííîãî çàïàëåííÿ, çäàòíèì ïîñèëþâàòè ïîøêîä-
æåííÿ åíäîòåë³àëüíèõ êë³òèí. Íåïðÿìîþ îçíàêîþ íèçüêî¿ çäàòíîñò³ äî â³äíîâëåííÿ ñòðóêòóðè ñò³íêè ñóäèí ³ 
åíäîòåë³àëüíî¿ âèñòèëêè ìîæå ñëóæèòè ñëàáêà åêñïðåñ³ÿ ôàêòîðà ðîñòó åíäîòåë³þ ñóäèí VEGF ³ bcl-2. 

Êëþ÷îâ³ ñëîâà: õðîí³÷íà õâîðîáà íèðîê, ³ìóíí³ ìàðêåðè óøêîäæåííÿ åíäîòåë³þ. 

ÓÄÊ 616. 611-002-091. 8-018. 74
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß ÝÍÄÎÒÅËÈß ÑÎÑÓÄÎÂ ÏÎ×ÅÊ, ÑÅÐÄÖÀ È ÀÎÐÒÛ ÏÐÈ ÕÐÎÍÈ-

×ÅÑÊÎÉ ÁÎËÅÇÍÈ ÏÎ×ÅÊ
Äàíèëþê Ñ. Â. 
Ðåçþìå. Ïðîâåäåíî ìîðôîëîãè÷åñêîå èññëåäîâàíèå àóòîïñèéíîãî ìàòåðèàëà ïàöèåíòîâ ñ êëèíèêî-

àíàìíåñòè÷åñêèìè ïðèçíàêàìè ñîñóäèñòîé ïàòîëîãèè ñåðäöà, ãîëîâíîãî ìîçãà è õðîíè÷åñêîãî ãëîìåðóëî- 
è ïèåëîíåôðèòà. Â èíòèìå ñîñóäîâ ïî÷åê, êîðîíàðíûõ àðòåðèé è àîðòû îáíàðóæåíû íàðóøåíèÿ ñòðóêòóðíî-
ôóíêöèîíàëüíîé îðãàíèçàöèè ýíäîòåëèîöèòîâ, ñóáýíäîòåëèàëüíîãî ñëîÿ, áàçàëüíîé ìåìáðàíû ñ ðàçâèòèåì 
èììóííîãî âîñïàëåíèÿ, ñïîñîáíûì óñóãóáëÿòü ïîâðåæäåíèÿ ýíäîòåëèàëüíûõ êëåòîê. Êîñâåííûì ïðèçíàêîì 
íèçêîé ñïîñîáíîñòè ê âîññòàíîâëåíèþ ñòðóêòóðû ñòåíêè ñîñóäîâ è ýíäîòåëèàëüíîé âûñòèëêè ìîæåò ñëóæèòü 
ñëàáàÿ ýêñïðåññèÿ ôàêòîðà ðîñòà ýíäîòåëèÿ ñîñóäîâ VEGF è bcl-2. 

Êëþ÷åâûå ñëîâà: õðîíè÷åñêàÿ áîëåçíü ïî÷åê, èììóííûå ìàðêåðû ïîâðåæäåíèÿ ýíäîòåëèÿ. 
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Morphological Changes in the Vascular Endothelium of the Kidneys, Heart and Aorta in Patients with 

Chronic Kidney Disease
Danilyuk S. 
Abstract. A morphological study of autopsy material of patients with clinical and anamnestic signs of vascular 

disease of the heart, brain and chronic glomerulonephritis and pyelonephritis. In the intima of renal vessels, coronary 
arteries and aorta were found violations of the structural and functional organization of endothelial cells, subendothelial 
layer of the basement membrane to the development of immune inflammation that can exacerbate damage to the en-
dothelial cells. An indirect indication of the low resilience of the wall structure of the endothelial lining of blood vessels 
and may serve as a weak expression of vascular endothelial growth factor VEGF and bcl-2. 

In recent decades, both in Ukraine and worldwide on the rise patients with chronic inflammatory diseases of the kid-
ney develop vascular pathologies. Full activity of endothelium provides a balance between running their multi-direction-
al functions: generation of pro- and anti-inflammatory factors, vasodilating and vasoconstrictive substances pro- and 
antiplatelet agents, pro- and anticoagulants, pro- and antifibrinolytics, proliferation factors and growth inhibitors. Under 
physiological conditions prevail vasodilatation, the synthesis of inhibitors of aggregation, coagulation and fibrinolysis 
activators, anti-adhesion substances. Dysfunction of vascular cells breaks this balance and predisposes the vessels to 
vasoconstriction, leukocyte adhesion, platelet activation, mitogenesis, inflammation. Features of immune responses in 
the walls of blood vessels and characterizing their morphological changes, including endothelial function, in the pres-
ence of patients with chronic kidney disease (CKD) are not sufficiently explored. Therefore, the aim of the study was to 
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investigate the morphological characteristics and immune responses in the blood vessels of the kidneys, heart, aorta 
in patients with CKD. A morphological study of autopsy material of patients aged 45 to 55 years who were observed for 
5-7 years in a hospital cardiology and neurological diagnosed with coronary heart disease and had clinicoanamnestic 
signs of chronic glomerulonephritis and pyelonephritis. 

The tissue samples of kidney, heart and aorta were fixed in 10 % formalin solution for 24 hours, embedded in paraf-
fin, sections were stained with hematoxylin and eosin. 

To identify the features of immune cell responses in the areas of inflammation used primary monoclonal anitbody 
from DAKO (Denmark), Rady-to-Use. Immunohistochemistry revealed expression of T- and B-cell clusters of differenti-
ation (CD3, CD20), a marker of plasma cells (CD38), macrophage marker (CD68). Features endothelialisation vascular 
intimal studied for expression of endothelial cell markers (CD31 JC 70A), to tendenshion vascularisation was assessed 
by vascular endothelial growth factor (VEGF (VG1)). As a marker of apoptosis bcl-2 was used (124). Material for the 
study by immunohistochemistry were fixed with 10 % neutral formalin for 24 hours, embedded in paraffin, sectioned, a 
thickness of 4 mm which was applied to a highly adhesive Super Frost glass and dried at 37 ° C for 18 hours. Unmasks 
the heat treatment was performed according to the method of slices boiling in citrate buffer (pH 6. 0). To visualize the 
primary antibody detection system used UltraVision Quanto Detection Systems HRP Polymer (Thermo scientific). As 
used chromogen DAB (diaminobenzidine). 

Morphological study of vascular endothelial kidney, heart and aorta in patients with CKD showed that most of the 
intima of vessels undergoing profound pathological changes manifested varying degrees of disruption of the endothe-
lial lining of the vessel, and violations of the structural and functional organization of endothelial cells, subendothelial 
layer of the basement membrane. These pathological processes in all cases had similarities with the development of 
immune inflammation. In cellular infiltrate predominated composition macrophages, mast cells, plasma cells, biological 
mediators that, in turn, can exacerbate damage to endothelial cells. An indirect indication of the low resilience of the wall 
structure of the endothelial lining of blood vessels and may serve as a weak expression of vascular endothelial growth 
factor VEGF and bcl-2, as in terms of their lack of paved the way for the activation of apoptosis. 

Keywords: chronic kidney disease, immune markers of endothelial damage. 
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