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Àêòóàëüíîñòü. Õðîíè÷åñêàÿ ñåðäå÷íàÿ íåäîñòà-
òî÷íîñòü (ÕÑÍ) ïðîäîëæàåò îñòàâàòüñÿ ïîòåíöèàëüíî
ôàòàëüíîé ñòàäèåé ëþáîãî êàðäèîâàñêóëÿðíîãî çà-
áîëåâàíèÿ [10]. Ïîâûøåíèå ñîäåðæàíèÿ ìî÷åâîé
êèñëîòû â êðîâè ðàññìàòðèâàåòñÿ êàê íåçàâèñèìûé
ïðåäèêòîð íåáëàãîïðèÿòíûõ êëèíè÷åñêèõ èñõîäîâ,
êàê â îáùåé ïîïóëÿöèè, òàê è ó áîëüíûõ ñ äîêóìåí-
òèðîâàííîé ÕÑÍ, ìåòàáîëè÷åñêèì ñèíäðîìîì, ñà-
õàðíûì äèàáåòîì 2 òèïà, ñóáêëèíè÷åñêèì àòåðî-
ñêëåðîçîì, õðîíè÷åñêîé áîëåçíüþ ïî÷åê [9, 13].
Íåñìîòðÿ íà òî, ÷òî ìåæäó ãèïåðóðèêåìèåé è ñìåðò-
íîñòüþ îò ÕÑÍ ñóùåñòâóåò òåñíàÿ ïðÿìàÿ àññîöèà-
öèÿ [14], ïàòîãåíåòè÷åñêàÿ ðîëü ìî÷åâîé êèñëîòû â
ìîäóëÿöèè íåãàòèâíîé ýâîëþöèè ïîñëåäíåé äî ñèõ
ïîð ÷åòêî íå óñòàíîâëåíà [17]. Ïðåäïîëàãàåòñÿ, ÷òî
ìî÷åâàÿ êèñëîòà ÿâëÿåòñÿ òàê íàçûâàåìûì “ôåíîòè-
ïè÷åñêèì” áèîëîãè÷åñêèì ìàðêåðîì, îòðàæàþùèì
íàïðÿæåííîñòü ðåïàðàòèâíûõ ïðîöåññîâ è ñîñòîÿíèå

ôóíêöèè ýíäîòåëèÿ [4]. Â ìåíüøåé ìåðå èçâåñòíî î
âëèÿíèè ìî÷åâîé êèñëîòû íà êîëè÷åñòâî è ôóíêöèî-
íàëüíóþ àêòèâíîñòü ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ
êëåòîê (ÝÏÊ) ðàçëè÷íûõ ñóáïîïóëÿöèé (MPCs), òàê-
æå ïðèíèìàþùèõ íåïîñðåäñòâåííîå ó÷àñòèå â íåîàí-
ãèîãåíåçå, ðåâàñêóëÿðèçàöèè è ðåïàðàöèè òêàíåé [24].
Ê íàñòîÿùåìó âðåìåíè óñòàíîâëåíî, ÷òî ÝÏÊ ìîãóò
áûòü ðåêðóòèðîâàíû èç êîñòíîãî ìîçãà è ïåðèôåðè-
÷åñêèõ äåïî ïðè ó÷àñòèè ðÿäà ïðîâîñïàëèòåëüíûõ öè-
òîêèíîâ, èçáûòî÷íàÿ ïðîäóêöèÿ êîòîðûõ ñâîéñòâåííà
ïàöèåíòàì ñ ÕÑÍ ðàçëè÷íîé ýòèîëîãèè [11, 26]. Èçâå-
ñòíî, ÷òî óðîâåíü öèðêóëèðóþùèõ CD34+ ÝÏÊ ñ ôå-
íîòèïàìè CD14+CD309+ è CD14+CD309+Tie2+ ïðî-
ãðåññèâíî ñíèæàåòñÿ â çàâèñèìîñòè îò òÿæåñòè
äèñôóíêöèè ìèîêàðäà [3, 16, 30] è òåñíî àññîöèèðó-
åòñÿ ñ óõóäøåíèåì êëèíè÷åñêèõ èñõîäîâ [5, 8], òîã-
äà êàê õàðàêòåð âçàèìîñâÿçè ìåæäó ÝÏÊ è ñîäåðæà-
íèåì ìî÷åâîé êèñëîòû â êðîâè íå âïîëíå ÿñåí.
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Àêòóàëüíîñòü. Ìî÷åâàÿ êèñëîòà â ñûâîðîòêå ðàññìàòðèâàåòñÿ êàê ìàðêåð ïðîãðåññèðîâàíèÿ õðîíè÷åñêîé ñåðäå÷íîé íå-
äîñòàòî÷íîñòè. Òàêàÿ ïðîãðåññèÿ àññîöèèðóåòñÿ ñ óìåíüøåíèåì öèðêóëèðóþùèõ ýíäîòåëèàëüíûõ êëåòîê-ïðåäøåñòâåííèêîâ.

Öåëü: îöåíèòü àññîöèàöèè ìåæäó ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè è óðîâíåì öèðêóëèðóþùèõ ýíäîòåëèàëüíûõ ïðî-
ãåíèòîðíûõ êëåòîê ó ïàöèåíòîâ ñ õðîíè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòüþ èøåìè÷åñêîãî ãåíåçà.

Ìàòåðèàëû è ìåòîäû. Â èññëåäîâàíèè ïðèíÿëè ó÷àñòèå 126 áîëüíûõ ñ õðîíè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòüþ, äëÿ êî-
òîðûõ íà îñíîâå ðåòðîñïåêòèâíîãî àíàëèçà áûë ïîäòâåðæäåí èøåìè÷åñêèé ãåíåç. Ñîäåðæàíèå N-òåðìèíàëüíîãî ôðàãìåíòà ìîç-
ãîâîãî íàòðèéóðåòè÷åñêîãî ïåïòèäà è ìî÷åâîé êèñëîòû â êðîâè áûëî èçìåðåíî èììóíîýëåêòðîõåìîëþìèíèñöåíòûì è ýíçèìàòè-
÷åñêèì ìåòîäàìè, ñîîòâåòñòâåííî, â íà÷àëå èññëåäîâàíèÿ îäíîêðàòíî. Ôåíîòèïèðîâàíèå ïîïóëÿöèé ýíäîòåëèàëüíûõ
ïðîãåíèòîðíûõ êëåòîê îñóùåñòâëÿëîñü ìåòîäîì ïðîòî÷íîé öèòîôëóîðèìåòðèè ñ ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë, ìå÷åííû-
ìè ôëóîðîõðîìàìè FITC (ôëóîðåñöåèí èçîòèîöèàíàò) èëè äâîéíîé ìåòêîé FITC/PE (ôèêîýðèòðèí) ïî ìåòîäîëîãèè High-
Definition Fluorescence Activated Cell Sorter.

Ðåçóëüòàòû. Êîíöåíòðàöèè ìî÷åâîé êèñëîòû áûëè ðàñïðåäåëåíû íà êâàðòèëè (Me; ìåæêâàðòèëüíûé èíòåðâàë), ììîëü/ë:
êâàðòèëü I = 20,11 (19,06; 22,33); êâàðòèëü II = 27,53 (23,2; 31,10); êâàðòèëü III = 35,80 (32,0; 39,0); êâàðòèëü IV = 44,9 (40,00;
49,60). Óñòàíîâëåíà àññîöèàöèÿ ìî÷åâîé êèñëîòû â êðîâè ñ êîëè÷åñòâîì öèðêóëèðóþùèõ ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ êëå-
òîê ñ ôåíîòèïàìè CD14+CD309+ (r = -0,388; P=0,001) è CD14+CD309+Tie2+ (r = -0,414; P=0,001). Ïðè èñïîëüçîâàíèè ïðîïîðöè-
îíàëüíîé ìîäåëè Êîêñà óñòàíîâëåíî, ÷òî ïàöèåíòû ñ âåðõíèì êâàðòèëåì êîíöåíòðàöèè ìî÷åâîé êèñëîòû, ïî ñðàâíåíèþ ñ íèç-
êèìè êâàðòèëÿìè, èìåþò áîëåå âûñîêèé ðèñê ñíèæåíèÿ óðîâíÿ öèðêóëèðóþùèõ ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ êëåòîê ñ
ôåíîòèïàìè CD14+CD309+ è CD14+CD309+Tie2+. Ïðè ýòîì òî÷êà ðàçäåëåíèÿ êîíöåíòðàöèè ìî÷åâîé êèñëîòû ñ îïòèìàëüíûì ñî-
îòíîøåíèåì ÷óâñòâèòåëüíîñòè è ñïåöèôè÷íîñòè â îòíîøåíèè ñíèæåíèÿ ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ êëåòîê ñ ôåíîòèïàìè
CD14+CD309+ è CD14+CD309+Tie2+ñîñòàâëÿåò 31,5 ììîëü/ë.

Âûâîä. Óðîâåíü ïðîàíãèîãåííûõ öèðêóëèðóþùèõ ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ êëåòîê ñ ôåíîòèïàìè CD14+CD309+ è
CD14+CD309+Tie2+ó ïàöèåíòîâ ñ õðîíè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòüþ ñíèæàåòñÿ ïðîïîðöèîíàëüíî ïîâûøåíèþ êîíöåíò-
ðàöèè ìî÷åâîé êèñëîòû â êðîâè.

Êëþ÷åâûå ñëîâà: õðîíè÷åñêàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü; ìî÷åâàÿ êèñëîòà; öèðêóëèðóþùèå ýíäîòåëèàëüíûå ïðîãåíè-
òîðíûå êëåòêè; ïðåäñêàçóþùàÿ öåííîñòü.
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Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà àññîöèàöèè
ìåæäó ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè è
óðîâíåì öèðêóëèðóþùèõ ýíäîòåëèàëüíûõ ïðîãåíèòîð-
íûõ êëåòîê ó ïàöèåíòîâ ñ ÕÑÍ èøåìè÷åñêîãî ãåíåçà.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

Â èññëåäîâàíèè ïðèíÿëè ó÷àñòèå 126 áîëüíûõ ñ
èøåìè÷åñêèì ãåíåçîì ÕÑÍ, ïîäòâåðæäåííûì ñ ó÷å-
òîâ êðèòåðèåâ äåéñòâóþùèõ êëèíè÷åñêèõ ðåêîìåí-
äàöèé [21]. Âñå ïàöèåíòû äàëè ïèñüìåííîå èíôîðìè-
ðîâàííîå ñîãëàñèå íà ó÷àñòèå â èññëåäîâàíèè. Â
êà÷åñòâå êðèòåðèåâ èñêëþ÷åíèÿ èñïîëüçîâàëèñü
Q-èíôàðêò ìèîêàðäà èëè íåñòàáèëüíàÿ ñòåíîêàðäèÿ
íà ïðîòÿæåíèè 30 ñóòîê äî âêëþ÷åíèÿ â èññëåäîâà-
íèå, ñòåíîêàðäèÿ íàïðÿæåíèÿ IV ôóíêöèîíàëüíîãî
êëàññà (ÔÊ), îñòðàÿ èëè õðîíè÷åñêàÿ ñåðäå÷íàÿ íå-
äîñòàòî÷íîñòü IV ÔÊ, äåêîìïåíñèðîâàííûé ñàõàð-
íûé äèàáåò, íåîáõîäèìîñòü â ïðîâåäåíèè èíñóëèíî-
òåðàïèè, òÿæåëûå çàáîëåâàíèÿ ïå÷åíè è ïî÷åê,
îíêîëîãè÷åñêèå çàáîëåâàíèÿ, èíäåêñ ìàññû òåëà
(ÈÌÒ) áîëåå 30 êã/ì2 è ìåíåå 15 êã/ì2, èíôåêöèîí-
íûå çàáîëåâàíèÿ â òå÷åíèå 3 íåäåëü äî ñêðèíèíãà,
ïåðåíåñåííûé ìîçãîâîé èíñóëüò, ÷åðåïíî-ìîçãîâàÿ
òðàâìà â òå÷åíèå 3 ìåñÿöåâ; óðîâåíü êðåàòèíèíà
ïëàçìû êðîâè áîëåå 440 ìêìîëü/ë, ÑÊÔ ìåíåå
35 ìë/ìèí/ì2, à òàêæå ëþáûå äðóãèå íàðóøåíèÿ, êîòî-
ðûå, ïî ìíåíèþ èññëåäîâàòåëåé, ìîãëè ïðåïÿòñòâî-
âàòü ó÷àñòèþ ïàöèåíòîâ â èññëåäîâàíèè, à òàêæå îò-
êàç îò ó÷àñòèÿ â èññëåäîâàíèè ïî ëþáûì ïðè÷èíàì.

Èññëåäîâàòåëè ñòðîãî ïðèäåðæèâàëèñü âñåõ òðå-
áîâàíèé, ïðåäúÿâëÿåìûõ ê êëèíè÷åñêèì èñïûòàíè-
ÿì, â ñîîòâåòñòâèè ñ Õåëüñèíñêîé äåêëàðàöèåé ïðàâ
÷åëîâåêà (1964), Êîíôåðåíöèåé ïî ãàðìîíèçàöèè
íàäëåæàùåé êëèíè÷åñêîé ïðàêòèêè (GCP-ICH),
Êîíâåíöèè Ñîâåòà Åâðîïû î çàùèòå ïðàâ è äîñòîèí-
ñòâà ÷åëîâåêà â ñâÿçè ñ èñïîëüçîâàíèåì äîñòèæåíèé
áèîëîãèè è ìåäèöèíû, Êîíâåíöèåé î ïðàâàõ ÷åëîâå-
êà è áèîìåäèöèíå, âêëþ÷àÿ Äîïîëíèòåëüíûé ïðîòî-
êîë ê Êîíâåíöèè î áèîìåäèöèíñêèõ èññëåäîâàíèÿõ è
çàêîíîäàòåëüñòâà Óêðàèíû.

Îöåíêà ïîêàçàòåëåé ñèñòîëè÷åñêîé è äèàñòîëè-
÷åñêîé ôóíêöèè îñóùåñòâëÿëàñü ñ ïîìîùüþ òðàí-
ñòîðàêàëüíîé ýõîêàðäèîãðàôèè ïî îáùåïðèíÿòîìó
ìåòîäó íà àïïàðàòå ACUSON (Siemens, Ãåðìàíèÿ) â
Â-ðåæèìå ýõîëîêàöèè è ðåæèìå òêàíåâîé äîïïëåðî-
ãðàôèè. Êîíå÷íî-äèàñòîëè÷åñêèé è êîíå÷íî-ñèñòîëè-
÷åñêèé îáú¸ìû ëåâîãî æåëóäî÷êà (ËÆ) èçìåðÿëèñü
ìåòîäîì Ñèìïñîíà [25]. Òêàíåâàÿ äîïïëåðîãðàôèÿ
ïðîâîäèëàñü â 4-, 3- è 2-êàìåðíîé ïðîåêöèÿõ â êàæ-
äîì èç 16 ñåãìåíòîâ ËÆ è â 4 òî÷êàõ ìèòðàëüíîãî
êîëüöà: ó îñíîâàíèÿ çàäíåïåðåãîðîäî÷íîé, áîêîâîé,
íèæíåé è ïåðåäíåé ñòåíîê ËÆ [23]. Èçìåðÿëèñü ïè-
êîâûå ñèñòîëè÷åñêàÿ (Sm), ðàííÿÿ (Em) è ïîçäíÿÿ
äèàñòîëè÷åñêèå (Àm) ìèîêàðäèàëüíûå ñêîðîñòè ìèò-
ðàëüíîãî êîëüöà ñ ïîñëåäóþùèì ðàñ÷åòîì îòíîøå-

íèÿ ñêîðîñòè ðàííåãî äèàñòîëè÷åñêîãî íàïîëíåíèÿ
ËÆ (E) ê Àm (Å/Àm) è Em (Å/Em).

Âû÷èñëåíèå ñêîðîñòè êëóáî÷êîâîé ôèëüòðàöèè
(ÑÊÔ) ïðîâîäèëîñü ñ èñïîëüçîâàíèåì ôîðìóëû
MDRD-6 [17].

Îáðàçöû êðîâè äëÿ ïîñëåäóþùåãî îïðåäåëåíèÿ
óðîâíåé áèîëîãè÷åñêèõ ìàðêåðîâ îòáèðàëèñü îäíî-
êðàòíî â íà÷àëå èññëåäîâàíèÿ â óòðåííèå ÷àñû (7îî–
8îî), â îõëàæäåííûå ñèëèêîíîâûå ïðîáèðêè ñ
äîáàâëåíèåì 2 ìë 5% ðàñòâîðà òðèëîíà Á è öåíòðè-
ôóãèðîâàëèñü ïðè ïîñòîÿííîì îõëàæäåíèè ñî ñêî-
ðîñòüþ 6 òûñ. îáîðîòîâ â ìèíóòó â òå÷åíèè 15 ìèíóò.
Ïîñëå ýòîãî ïëàçìà êðîâè íåìåäëåííî çàìîðàæèâà-
ëàñü, à çàòåì õðàíèëàñü ïðè òåìïåðàòóðå -70î Ñ.

Ñîäåðæàíèå ìî÷åâîé êèñëîòû â êðîâè áûëî èç-
ìåðåíî ýíçèìàòè÷åñêèì ìåòîäîì ñ ïîìîùüþ áèî-
õèìè÷åñêîãî àíàëèçàòîðà Beckman Synchron LX20.
Äèàïàçîí àíàëèçèðóåìûõ çíà÷åíèé ìî÷åâîé êèñëî-
òû â êðîâè ñîñòàâëÿë 0,5-82 ììîëü/ë.

Ñîäåðæàíèå N-òåðìèíàëüíîãî ôðàãìåíòà ìîçãî-
âîãî íàòðèéóðåòè÷åñêîãî ïåïòèäà (NT-pro-ÌÍÓÏ)
áûëî èçìåðåíî èììóíîýëåêòðîõåìîëþìèíèñöåíòûì
ìåòîäîì ñ èñïîëüçîâàíèåì íàáîðîâ ôèðìû R&D
Systems (ÑØÀ) íà àíàëèçàòîðå Elecsys 1010 (Roche,
Mannheim, Ãåðìàíèÿ). Êîíöåíòðàöèÿ îáùåãî õîëåñ-
òåðèíà (ÕÑ) è ÕÑ ëèïîïðîòåèíîâ âûñîêîé ïëîòíîñ-
òè (ÕÑ ËÏÂÏ) èçìåðÿëèñü ôåðìåíòàòèâíûì ìåòî-
äîì. Ñîäåðæàíèå ëèïîïðîòåèäîâ íèçêîé ïëîòíîñòè
(ËÏÍÏ) ðàññ÷èòûâàëè  ïî ôîðìóëå Friedewald W.T.
(1972) [7].

Ôåíîòèïèðîâàíèå ïîïóëÿöèé ìîíîíóêëåàðíûõ
êëåòîê îñóùåñòâëÿëîñü ìåòîäîì ïðîòî÷íîé öèòî-
ôëóîðèìåòðèè ñ ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë,
ìå÷åííûìè ôëóîðîõðîìàìè FITC (ôëóîðåñöåèí
èçîòèîöèàíàò) èëè äâîéíîé ìåòêîé FITC/PE (ôèêîý-
ðèòðèí) (BD Biosciences, ÑØÀ), ê àíòèãåíàì CD45,
CD34, CD14, Tie-2 è ÑD309(VEGFR2) ïî ìåòîäîëî-
ãèè HD-FACS (High-Definition Fluorescence
Activated Cell Sorter) ñ îáÿçàòåëüíûì óäàëåíèåì
ýðèòðîöèòîâ ëèçèðóþùèì áóôåðîì â ñîîòâåòñòâèè ñ
ïðîòîêîëîì ãåéòèðîâàíèÿ ISHAGE [29]. Äëÿ êàæ-
äîé èç ïðîá àíàëèçèðîâàëîñü 500 òûñ. ñîáûòèé.
Öèðêóëèðóþùèå ÝÏÊ îïðåäåëÿëèñü êàê CD45–
CD34+. Äëÿ èäåíòèôèêàöèè ñóáïîïóëÿöèé ÝÏÊ, êî-
ýêñïðåññèðóþùèõ àíòèãåí CD14, äîïîëíèòåëüíî îï-
ðåäåëÿëè àíòèãåíû ÑD309(VEGFR2) è Tie-2.
Ðåçóëüòàòû ñêàòåðîãðàìì, ïîëó÷åííûå ïðè ïðîäîëü-
íîì è ïîïåðå÷íîì ðàññåèâàíèè ëàçåðíîãî ëó÷à â
ïðîòî÷íîì öèòîôëóîìåòðå, ïîäâåðãàëèñü àíàëèçó ñ
èñïîëüçîâàíèåì ïðèíöèïà Áóëèíà äëÿ äâîéíûõ èëè
òðîéíûõ ïîçèòèâíûõ ñîáûòèé. Îáùåå êîëè÷åñòâî
èäåíòèôèöèðîâàííûõ êëåòîê ñòàíäàðòèçèðîâàëîñü
ïî îòíîøåíèþ ê êîíöåíòðàöèè öèðêóëèðóþùèõ
CD45+ ìîíîíóêëåàðîâ.

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäè-
ëè â ñèñòåìå SPSS äëÿ Windows, âåðñèÿ 20. Âñå äàí-
íûå ïðåäñòàâëåíû êàê ñðåäíåå (Ì) è îøèáêà ñðåä-
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íåé (±m) èëè 95% äîâåðèòåëüíûé èíòåðâàë (ÄÈ); ìå-
äèàíà (Ìå) è ìåæêâàðòèëüíûé èíòåðâàë (ÌÊÈ). Ãè-
ïîòåçó î íîðìàëüíîñòè ðàñïðåäåëåíèÿ èññëåäóåìûõ
ïîêàçàòåëåé ïðîâåðÿëè ñ èñïîëüçîâàíèåì êðèòåðèÿ
Øàïèðî–Óèëêà è Êîëìîãîðîâà-Ñìèðíîâà. Ïðè
ñðàâíåíèè ãðóïï áîëüíûõ ïî îñíîâíûì ïîêàçàòåëÿì
(â çàâèñèìîñòè îò òèïà ðàñïðåäåëåíèé àíàëèçèðóå-
ìûõ ïîêàçàòåëåé) èñïîëüçîâàëè íåïàðíûé t-êðèòåðèé
Ñòüþäåíòà èëè U-êðèòåðèé Ìàííà-Óèòíè. Ïðè ïðîâå-
äåíèè ïàðíûõ ñðàâíåíèé óðîâíåé ïîêàçàòåëåé âíóò-
ðè ãðóïï ïðèìåíÿëè ïàðíûé êðèòåðèé Âèëêîêñîíà.
Ñðàâíåíèÿ êàòåãîðèàëüíûõ ïåðåìåííûõ ìåæäó ãðóï-
ïàìè ïðîâîäèëè ñ èñïîëüçîâàíèåì ÷2 òåñòà è òî÷íî-
ãî êðèòåðèÿ Ôèøåðà F. Êîíöåíòðàöèè öèðêóëèðóþ-
ùèõ ÝÏÊ, NT-pro-ÌÍÓÏ íå èìåëè íîðìàëüíîãî
ðàñïðåäåëåíèÿ, òîãäà êàê ðàñïðåäåëåíèå ñîäåðæàíèÿ
îáùåãî õîëåñòåðèíà è åãî ôðàêöèé îòëè÷àëîñü íîð-
ìàëüíûì õàðàêòåðîì (îöåíåíî ñ ïîìîùüþ òåñòà
Êîëìîãîðîâà-Ñìèðíîâà). Ñîäåðæàíèå ìî÷åâîé êèñ-
ëîòû â êðîâè áûëî ðàñïðåäåëåíî íà êâàðòèëè (Me;
ÌÊÈ): QI=20,11 (19,06; 22,33) ììîëü/ë; QII=27,53
(23,2; 31,10) ììîëü/ë; QIII=35,80 (32,0; 39,0)
ììîëü/ë; QIV=44,9 (40,00; 49,60) ììîëü/ë. Äëÿ
îöåíêè ðàçëè÷èé ìåæäó ìåäèàíàìè ïîêàçàòåëåé â
ñîñîòâåòñòâóþùèõ êâàðòèëÿõ êîíöåíòàðöèè ìî÷åâîé
êèñëîòû èñïîëüçîâàëñÿ òåñò Êðóñêàëà-Óîëëèñà.
Ïîòåíöèàëüíûå ôàêòîðû, êîòîðûå ìîãëè áû áûòü
ñâÿçàíû ñ êîíöåíòðàöèåé öèðêóëèðóþùèõ ÝÏÊ, ïåð-
âîíà÷àëüíî áûëè îïðåäåëåíû ñ ïîìîùüþ îäíîôàê-
òîðíîãî äèñïåðñèîííîãî àíàëèçà (ANOVA), à çàòåì
âñå èäåíòèôèöèðîâàííûå ôàêòîðû ñ óðîâíåì Ð < 0,1
áûëè äîïîëíèòåëüíî èçó÷åíû â ìíîãîôàêòîðíîì
äèñïåðñèîííîì àíàëèçå. ROC (Receive Operation
Curve) àíàëèç áûë ïðîâåäåí äëÿ èäåíòèôèêàöèè îï-
òèìàëüíûõ òî÷åê ðàçäåëåíèÿ âåëè÷èíû ôðàêöèè
âûáðîñà ëåâîãî æåëóäî÷êà (ÔÂ ËÆ), îòíîøåíèÿ Å/
Åm è êîíöåíòðàöèè NT-pro-ÌÍÓÏ, îêàçûâàþùèõ
íàèáîëåå ñåðüåçíîå âëèÿíèå â îòíîøåíèè ñíèæåíèÿ
öèðêóëèðóþùèõ ÝÏÊ. Âåëè÷èíà îòíîøåíèÿ øàíñîâ
(ÎØ) è 95 % ÄÈ áûëè ðàññ÷èòàíû äëÿ âñåõ íåçàâè-
ñèìûõ ïðåäèêòîðîâ ñíèæåíèÿ êîíöåíòðàöèè öèðêó-
ëèðóþùèõ ÝÏÊ ñ ïîìîùüþ ìîäåëè Êîêñà. Ðåçóëü-
òàòû ñ÷èòàëèñü äîñòîâåðíûìè ïðè óðîâíå Ð < 0,05.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Â òàáëèöå 1 ïðåäñòàâëåíû îñíîâíûå äàííûå î ïà-
öèåíòàõ, âêëþ÷åííûõ â èññëåäîâàíèå. Ñðåäè âñåõ
âêëþ÷åííûõ áîëüíûõ I ÔÊ ÕÑÍ, II ÔÊ ÕÑÍ è III
ÔÊ ÕÑÍ âñòðå÷àëèñü â 30,2 %; 38,1 % è 31,7 %
ñëó÷àåâ, ñîîòâåòñòâåííî. Áîëåå 44 % èìåëè äèñëè-
ïèäåìèþ, 66,7 % – àðòåðèàëüíóþ ãèïåðòåíçèþ è
36,5 % – ñàõàðíûé äèàáåò 2 òèïà. Âñå ïàöèåíòû, âõî-
äÿùèå â ñîñòàâ ñôîðìèðîâàííûõ êîãîðò, â çàâèñè-
ìîñòè îò êâàðòèëÿ êîíöåíòðàöèè ìî÷åâîé êèñëîòû â
êðîâè, íå ðàçëè÷àëèñü ïî âîçðàñòó è ãåíäåðíîé ïðè-
íàäëåæíîñòè; ÔÊ ÕÑÍ; ÷àñòîòå âñòðå÷àåìîñòè îñ-

íîâíûõ ôàêòîðîâ êàðäèîâàñêóëÿðíîãî ðèñêà; èíäåê-
ñó ìàññû òåëà; ãåìîäèíàìè÷åñêèì ïîêàçàòåëÿì; ñî-
äåðæàíèþ ãëþêîçû íàòîùàê è HbA1c; êîíöåíòðàöèè
NT-pro-ÌÍÓÏ è ëèïèäîâ. Èñêëþ÷åíèå ñîñòàâèëè
òîëüêî ÑÊÔ è óðîâåíü êðåàòèíèíà êðîâè. Âìåñòå ñ
òåì, ó ïàöèåíòîâ ñ âåðõíèì êâàðòèëåì êîíöåíòðàöèè
ìî÷åâîé êèñëîòû äîñòîâåðíî ÷àùå ðåãèñòðèðîâà-
ëèñü ñëó÷àè ïðåæäåâðåìåííîé èøåìè÷åñêîé áîëåç-
íè ñåðäöà (ÈÁÑ) â ñåìüå, ÷åì ó ëèö ñ I–III êâàðòè-
ëÿìè ýòîãî áèîìàðêåðà (P<0,05).

Îñíîâíûå àíãèîãðàôè÷åñêèå õàðàêòåðèñòèêè ïà-
öèåíòîâ, âêëþ÷åííûõ â èññëåäîâàíèå, ïðåäñòàâëåíû
â òàáëèöå 2. Îäíî-, äâóõ- è ìíîãîñîñóäèñòîå àòå-
ðîñêëåðîòè÷åñêîå ïîðàæåíèå êîðîíàðíûõ àðòåðèé
âñòðå÷àëîñü â 36,5 %; 33,3 % è 20,2 % ñëó÷àåâ, ñî-
îòâåòñòâåííî. Ñóùåñòâåííûõ ðàçëè÷èé ìåæäó êî-
ãîðòàìè èññëåäóåìûõ ïàöèåíòîâ, â çàâèñèìîñòè îò
êîëè÷åñòâà ïîðàæåííûõ êîðîíàðíûõ àðòåðèé, îáíà-
ðóæåíî íå áûëî. Âñå ïàöèåíòû ñ ÕÑÍ ïîëó÷àëè ëå-
÷åíèå, ñîîòâåòñòâóþùåå äåéñòâóþùåìó êëèíè÷åñ-
êîìó ñîãëàøåíèþ (òàáë. 2). Îáðàùàåò íà ñåáÿ
âíèìàíèå, ÷òî èíãèáèòîðû àíãèîòåíçèíïðåâðàùàþ-
ùåãî ôåðìåíòà (ÀÏÔ), àíòàãîíèñòû ðåöåïòîðîâ ê àí-
ãèîòåíçèíó-2 è àñïèðèí íàçíà÷àëèñü ïàöèåíòàì ðàç-
ëè÷íûõ êîãîðò â îòíîñèòåëüíî ðàâíûõ ïðîïîðöèÿõ.
Íàïðîòèâ, ÷àñòîòû íàçíà÷åíèÿ áåòà-àäðåíîáëîêàòî-
ðîâ, àíòàãîíèñòîâ ìèíåðàëêîðòèêîèäíûõ ðåöåïòîðîâ
è äèóðåòèêîâ áûëè âûøå, à èâàáðàäèíà è ñòàòèíîâ
íèæå ó ëèö ñ II–IV êâàðòèëÿìè êîíöåíòðàöèè ìî÷å-
âîé êèñëîòû, ïî ñðàâíåíèþ ñ I êâàðòèëåì (P<0,05
äëÿ âñåõ ñëó÷àåâ).

Äëÿ âñåõ ïàöèåíòîâ ñ ÕÑÍ ìåäèàíà êîíöåíòðàöèè
ìî÷åâîé êèñëîòû â êðîâè ñîñòàâèëà 31,00 ììîëü/ë
(95 % ÄÈ 22,76–41,89 ììîëü/ë). Â ñîîòâåòñòâèè ñ
äèçàéíîì èññëåäîâàíèÿ óðîâåíü ìî÷åâîé êèñëîòû â
êðîâè áûë ïðåäñòàâëåí â âèäå êâàðòèëåé (Me; 95 %
ÄÈ), â ñîîòâåòñòâèè ñ êîòîðûìè âñå ïàöèåíòû áûëè
ðàñïðåäåëåíû íà ÷åòûðå êîãîðòû. Ïðè ýòîì íå áûëî
ïîëó÷åíî ñóùåñòâåííûõ ðàçëè÷èé ìåæäó ñîäåðæà-
íèåì ìî÷åâîé êèñëîòû â êðîâè ïàöèåíòîâ ðàçëè÷íîé
ãåíäåðíîé ïðèíàäëåæíîñòè (äëÿ ìóæ÷èí Me =
=26,40 ììîëü/ë; 95 % ÄÈ 23,51–38,70 ììîëü/ë
è äëÿ æåíùèí Me =28,70 ììîëü/ë; 95 % ÄÈ 24,31–
39,20 ììîëü/ë; P=0,46).

Â òàáëèöå 3 ïîêàçàíî ðàñïðåäåëåíèå CD34+ÝÏÊ
ðàçëè÷íûõ ôåíîòèïîâ ó ïàöèåíòîâ, âêëþ÷åííûõ â
èññëåäîâàíèå. Îáðàùàåò íà ñåáÿ âíèìàíèå, ÷òî íå
áûëî ïîëó÷åíî äîñòîâåðíûõ ñòàòèñòè÷åñêèõ ðàçëè-
÷èé ìåæäó ñîäåðæàíèåì ÝÏÊ ó ïàöèåíòîâ ñ ñîñåä-
íèìè êâàðòèëÿìè êîíöåíòðàöèé ìî÷åâîé êèñëîòû â
êðîâè. Îäíàêî ó ïàöèåíòîâ ñ ÕÑÍ ñ âåðõíèìè êâàð-
òèëÿìè êîíöåíòðàöèé ýòîãî áèîëîãè÷åñêîãî ìàðêåðà,
ïî ñðàâíåíèþ ñ åãî íèæíèìè êâàðòèëÿìè, ñîäåðæà-
íèå ÝÏÊ áûëî ñíèæåíî ñòàòèñòè÷åñêè äîñòîâåðíî.

Â öåëîì â îáùåé êîãîðòå ïàöèåíòîâ ñ ÕÑÍ áûëà
óñòàíîâëåíà àññîöèàöèÿ ìåæäó CD45+CD34+ ÝÏÊ è
ÔÂ ËÆ (r=0,686; P=0,001), Å/Àm (r=-0,566;
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Òàáëèöà 2
Àíãèîãðàôè÷åñêèå õàðàêòåðèñòèêè è ìåäèêàìåíòîçíàÿ òåðàïèÿ ó áîëüíûõ ÕÑÍ

ñ ðàçëè÷íûì ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè

Ïðèìå÷àíèå: ÄÈ– äîâåðèòåëüíûé èíòåðâàë, ÀÏÔ àíãèîòåíçèí-ïðåâðàùàþùèé ôåðìåíò, ÀÐÀ – àíòàãîíèñò ðåöåïòîðîâ ê àíãèî-
òåíçèíó-2.

Òàáëèöà 1
Îáùàÿ õàðàêòåðèñòèêà ïàöèåíòîâ, âêëþ÷åííûõ â èññëåäîâàíèå

Ïðèìå÷àíèå: ðåçóëüòàòû ïðåäñòàâëåíû êàê ìåäèàíà è 95% ÄÈ, ÄÈ – äîâåðèòåëüíûé èíòåðâàë, ÀÃ – àðòåðèàëüíàÿ ãèïåðòåíçèÿ,
ÑÄ – ñàõàðíûé äèàáåò, ÑÊÔ – ñêîðîñòü êëóáî÷êîâîé ôèëüòðàöèè, ÕÑ – õîëåñòåðèí, ÎÕ – îáùèé ÕÑ, HbA1c – ãëèêîëèçèðîâàííûé ãå-
ìîãëîáèí, ÈÌÒ – èíäåêñ ìàññû òåëà, ËÏÍÏ – ëèïîïðîòåèäû íèçêîé ïëîòíîñòè, ËÏÂÏ – ëèïîïðîòåèäû âûñîêîé ïëîòíîñòè, ÀÄ – àð-
òåðèàëüíîå äàâëåíèå, ÔÂ ËÆ – ôðàêöèÿ âûáðîñà ëåâîãî æåëóäî÷êà, Em – ðàííÿÿ äèàñòîëè÷åñêàÿ ìèîêàðäèàëüíàÿ ñêîðîñòü, Àm – ïî-
çäíÿÿ äèàñòîëè÷åñêàÿ ìèîêàðäèàëüíàÿ ñêîðîñòü, E – ïèêîâàÿ ñêîðîñòü ðàííåãî äèàñòîëè÷åñêîãî íàïîëíåíèÿ ëåâîãî æåëóäî÷êà,
ÌÍÓÏ – ìîçãîâîé íàòðèéóðåòè÷åñêèé ïåïòèä.
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P=0,001), Å/Åm (r=-0,568; P=0,001), ÑÊÔ (r=-0,561;
P=0,025), ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè
(r=-0,482; P=0,001), NT-pro-ÌÍÓÏ (r=-0,353;
P=0,001).

Öèðêóëèðóþùèé óðîâåíü CD45-CD34+ ÝÏÊ àññî-
öèèðîâàëñÿ ñ ñàõàðíûì äèàáåòîì 2 òèïà (r=-0,614;
P=0,001), NT-pro-ÌÍÓÏ (r=-0,605; P=0,002), ñîäåð-
æàíèåì ìî÷åâîé êèñëîòû â êðîâè (r=-0,466;
P=0,001), ÑÊÔ (r= -0,423; P=0,012).

Ñîäåðæàíèå CD45-CD34+ ÝÏÊ àññîöèèðîâàëîñü
ñ ÔÂ ËÆ (r=0,723; P=0,001), Å/Àm (r=0,52;
P=0,0024) è Å/Åm (r=0,60; P=0,001).

Ñîäåðæàíèå ñóáïîïóëÿöèè ÝÏÊ ñ ôåíîòèïîì
CD14+CD309+ ïîçèòèâíî àññîöèèðîâàëîñü ñ ÔÂ ËÆ
(r=0,785; P=0,001), Å/Åm (r=0,52; P=0,001), Å/Àm
(r=0,48; P=0,001) è íåãàòèâíî ñ ÔÊ ÕÑÍ (r=-0,622;
P=0,001), ñàõàðíûì äèàáåòîì 2 òèïà (r= -0,521;
P=0,001), ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè
(r=-0,508; P=0,001), NT-pro-ÌÍÓÏ (r=-0,362;
P=0,001), àðòåðèàëüíîé ãèïåðòåíçèåé (r= -0,320;
P=0,005).

Êîëè÷åñòâî ÝÏÊ ñ ôåíîòèïîì CD14+CD309+Tie2+

ïîçèòèâíî àññîöèèðîâàëîñü ñ ÔÂ ËÆ (r=0,639;
P=0,001), Å/Åm (r=0,52; P=0,001), ÑÊÔ (r=0,486;
P=0,002) è íåãàòèâíî ñ ÔÊ ÕÑÍ (r=-0,657;
P=0,001), ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè
(r=-0,628; P=0,001), ñàõàðíûì äèàáåòîì 2 òèïà (r= -
0,610; P=0,001), NT-pro-ÌÍÓÏ (r= -0,373; P=0,001),
õîëåñòåðèíîì ËÏÍÏ (r=-0,354; P=0,001), êîíöåíòðà-
öèåé îáùåãî õîëåñòåðèíà êðîâè (r= -0,258; P=0,043),
ïðèâåðæåííîñòüþ ê êóðåíèþ (r= -0,285; P=0,042),
èíäåêñîì ìàññû òåëà (r= -0,272; P=0,046).

Ïðîâåäåíèå óíèâàðèàíòíîãî ðåãðåññèîííîãî àíà-
ëèçà ïîçâîëèëî âûÿâèòü ñóùåñòâîâàíèå âçàèìîñâÿ-
çè ìåæäó ñîäåðæàíèåì ìî÷åâîé êèñëîòû â êðîâè è
ÝÏÊ ñ ôåíîòèïàìè CD45+CD34+, CD45-CD34+,
CD14+CD309+, CD14+CD309+Tie2+, êîíöåíòðàöèåé
NT-pro-ÌÍÓÏ, ÔÑ ÕÑÍ, ÔÂ ËÆ, íàëè÷èåì ñàõàð-
íîãî äèàáåòà 2 òèïà, ÑÊÔ. Ïîçèòèâíàÿ àññîöèàöèÿ
áûëà îáíàðóæåíà ìåæäó êîíöåíòðàöèåé ìî÷åâîé
êèñëîòû è ÔÊ ÑÍ (r=0,612; P=0,001); ñàõàðíûì äèà-
áåòîì 2 òèïà (r=0,462; P=0,001), NT-pro-ÌÍÓÏ

(r=0,612; P=0,001), èñïîëüçîâàíèåì äèóðåòèêîâ (r =
0,37, P<0,01), èíäåêñîì ìàññû òåëà (r = 0,34,
P<0,05), äèñëèïèäåìèåé (r = 0,32, P<0,05), âîçðàñ-
òîì (r = 0,30, P<0,01), ìóæñêèì ïîëîì (r = 0,29,
P<0,05). Íåãàòèâíàÿ àññîöèàöèÿ óñòîé÷èâî ðåãèñòðè-
ðîâàëàñü ìåæäó óðîâíåì ìî÷åâîé êèñëîòû â êðîâè
è ÑÊÔ (r=-0,476; P=0,002), ÔÂ ËÆ (r=-0,42;
P=0,001), CD45+CD34+ ÝÏÊ (r=-0,388; P=0,001);
CD45-CD34+ ÝÏÊ (r=-0,41; P=0,001); CD14+CD309+

ÝÏÊ (r=-0,397; P=0,001); CD14+CD309+Tie2+ ÝÏÊ
(r=-0,442; P=0,001). Ìóëüòèâàðèàíòíûé ðåãðåññèîí-
íûé àíàëèç ïîêàçàë íàëè÷èå âçàèìîñâÿçè ìåæäó ñî-
äåðæàíèåì CD34+ ÝÏÊ, êîððèãèðîâàííûõ ïî ÑÊÔ,
ÔÂ ËÆ, ÔÊ ÕÑÍ, èñïîëüçîâàíèþ äèóðåòèêîâ è íà-
ëè÷èþ ñàõàðíîãî äèàáåòà 2 òèïà. Òàê, ïîñëå âûïîë-
íåíèÿ êîððåêöèè óñòîé÷èâàÿ àññîöèàöèÿ ñîõðàíè-
ëàñü ìåæäó êîíöåíòðàöèåé ìî÷åâîé êèñëîòû â êðîâè
è CD14+CD309+ ÝÏÊ (r=-0,388; P=0,001) è
CD14+CD309+Tie2+ ÝÏÊ (r=-0,414; P=0,001), òîãäà
êàê ñòàòèñòè÷åñêàÿ çíà÷èìîñòü âçàèìîñâÿçè ñ
CD45+CD34+ ÝÏÊ (r=-0,214; P=0,22) è CD45-CD34+

ÝÏÊ (r=-0,16; P=0,16) îêàçàëàñü óòðà÷åííîé.
Èñïîëüçîâàíèå ïðîïîðöèîíàëüíîé ìîäåëè Êîêñà

ïîêàçàëî äîñòîâåðíîå ïîâûøåíèå øàíñîâ ê ñíèæå-
íèþ óðîâíåé ÝÏÊ ñ ôåíîòèïàìè CD14+CD309+ è
CD14+CD309+Tie2+ äëÿ ïàöèåíòîâ ñ ÕÑÍ ñ âåðõíèìè
êâàðòèëÿìè óðîâíÿ ìî÷åâîé êèñëîòû, ïî ñðàâíåíèþ
ñ I-II êâàðòèëÿìè (òàáë. 4). Ïðåäñêàçóþùàÿ öåí-
íîñòü óðîâíÿ ìî÷åâîé êèñëîòû â êðîâè â îòíîøåíèè
ñîäåðæàíèÿ ÝÏÊ ñ ôåíîòèïàìè CD14+CD309+ è
CD14+CD309+Tie2+ ó ïàöèåíòîâ ñ ÕÑÍ áûëà îöåíåíà
ñ ïîìîùüþ ROC-àíàëèçà, ðåçóëüòàòû êîòîðîãî ïðåä-
ñòàâëåíû íà ðèñóíêå. Àíàëèç ïîëó÷åííûõ äàííûõ
ïîçâîëèë óñòàíîâèòü âûñîêóþ ñòåïåíü íàä¸æíîñòè
ìîäåëè, îñíîâàííîé íà èçìåðåíèè óðîâíÿ ìî÷åâîé
êèñëîòû â êðîâè â îòíîøåíèè ñíèæåíèÿ
CD14+CD309+ è CD14+CD309+Tie2+  êëåòîê ó áîëü-
íûõ ñ ÕÑÍ (ïëîùàäü ïîä ROC êðèâîé 0,631 è
0,687, ñîîòâåòñòâåííî, ïðè ÷óâñòâèòåëüíîñòè
63,9 % è 72,2 % è ñïåöèôè÷íîñòè 56,2 % è 52,9 %,
ñîîòâåòñòâåííî). Äëÿ îáîèõ ñëó÷àåâ òî÷êà ðàçäåëå-
íèÿ êîíöåíòðàöèè ìî÷åâîé êèñëîòû ñ îïòèìàëüíûì

Òàáëèöà 3
Ñîäåðæàíèå öèðêóëèðóþùèõ ÝÏÊ â çàâèñèìîñòè îò óðîâíÿ ìî÷åâîé êèñëîòû â êðîâè

Ïðèìå÷àíèå: ÝÏÊ – ýíäîòåëèàëüíûå ïðîãåíèòîðíûå êëåòêè, Ìå – ìåäèàíà, ÌÊÈ – ìåæêâàðòèëüíûé èíòåðâàë.
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ñîîòíîøåíèåì ÷óâñòâèòåëüíîñòè è ñïåöèôè÷íîñòè â
îòíîøåíèè ñíèæåíèÿ ÝÏÊ ñîñòàâëÿëà 31,5 ììîëü/ë.
Òàêèì îáðàçîì, ïîëó÷åííûå äàííûå ïîääåðæè-
âàþò ãèïîòåçó î òîì, ÷òî ó ïàöèåíòîâ ñ ÕÑÍ öèðêó-
ëèðóþùèé óðîâåíü ìî÷åâîé êèñëîòû ìîæåò ðàñ-
ñìàòðèâàòüñÿ êàê ïðåäèêòîð ñíèæåíèÿ ñîäåðæàíèÿ
ïðîàíãèîãåííûõ ìîíîíóêëåàðíûõ ïðîãåíèòîðíûõ
êëåòîê.

Ñóùåñòâóåò äîñòàòî÷íî áîëüøîå êîëè÷åñòâî êëè-
íè÷åñêèõ èññëåäîâàíèé è ìåòà-àíàëèçîâ, ïîñâÿùåí-

íûõ èçó÷åíèþ âçàèìîñâÿçè ìåæäó óðîâíåì ìî÷å-
âîé êèñëîòû è êëèíè÷åñêèìè èñõîäàìè, êàðäèî-
âàñêóëÿðíîé è îáùåé ñìåðòíîñòüþ ó ïàöèåíòîâ ñ
ÕÑÍ [12, 18, 19, 26]. Êðîìå òîãî, àññîöèàöèÿ ìåæ-
äó ãèïåðóðèêåìèåé è êàðäèîâàñêóëÿðíîé ñìåðòíî-
ñòüþ áûëà óñòàíîâëåíà äëÿ ñîäåðæàíèÿ ìî÷åâîé
êèñëîòû, ïðåâûøàþùåãî 0,70 ììîëü/ë [27].
Ñ äðóãîé ñòîðîíû, ñóùåñòâóþò ñâåäåíèÿ î öèòî-
ïðîòåêòîðíûõ è àíòèîêñèäàíòíûõ êà÷åñòâàõ ìî÷å-
âîé êèñëîòû, ïðîãíîñòè÷åñêàÿ ðîëü êîòîðûõ íå
âïîëíå ÿñíà [1]. Â íàñòîÿùåì èññëåäîâàíèè óäà-
ëîñü óñòàíîâèòü íàëè÷èå íåãàòèâíîé àññîöèàöèè
ìåæäó êîíöåíòðàöèåé ìî÷åâîé êèñëîòû â êðîâè,
ðàñïðåäåë¸ííîé ïî êâàðòèëÿì, è ñîäåðæàíèåì ïðî-
àíãèîãåííûõ ÝÏÊ. Îêàçàëîñü, ÷òî ó ïàöèåíòîâ ñ
ÕÑÍ íàáëþäàåòñÿ ïðîãðåññèâíîå ñíèæåíèå öèðêó-
ëèðóþùèõ ÝÏÊ â çàâèñèìîñòè îò êâàðòèëÿ
êîíöåíòðàöèè ìî÷åâîé êèñëîòû ïðè îòñóòñòâèè
êëèíè÷åñêè çíà÷èìîé ãèïåðóðèêåìèè, òðåáóþùåé
íàçíà÷åíèÿ àëëîïóðèíîëà. Ïðè ýòîì êîððåêöèÿ ñî-
äåðæàíèÿ öèðêóëèðóþùèõ ÝÏÊ â çàâèñèìîñòè îò
äðóãèõ êàðäèîâàñêóëÿðíûõ ôàêòîðîâ ðèñêà íå
îêàçûâàëà âëèÿíèÿ íà ñóùåñòâîâàíèå îòìå÷åííîé
ðàíåå âçàèìîñâÿçè. Âåðîÿòíî, ýòè ñâåäåíèÿ ìîãóò
áûòü ïðèíÿòû âî âíèìàíèå ïðè èíòåðïðåòàöèè ðå-
çóëüòàòîâ èññëåäîâàíèé, ïîñâÿùåííûõ àíàëèçó
ïðè÷èí âëèÿíèÿ óðîâíÿ ìî÷åâîé êèñëîòû â êðîâè,
âêëþ÷àÿ ìÿãêîå åå ïîâûøåíèå, íà êëèíè÷åñêèå èñ-
õîäû ïàöèåíòîâ ñ ÕÑÍ. Äåéñòâèòåëüíî, â íåêîòî-
ðûõ èññëåäîâàíèÿõ ó áîëüíûõ ñ ÕÑÍ îòìå÷àëîñü
íàëè÷èå àññîöèàöèè ìåæäó óðîâíåì ìî÷åâîé êèñ-
ëîòû è ðÿäîì áèîëîãè÷åñêèõ ìàðêåðîâ (NT-pro-
ÌÍÓÏ), ãåìîäèíàìè÷åñêèõ ïîêàçàòåëåé (E/Ea è
ÔÂ ËÆ) äàæå ïðè îòñóòñòâèè ñóùåñòâåííîãî ñíè-
æåíèÿ ÑÊÔ [11, 27]. Ïîêàçàíî, ÷òî ìÿãêîå óâåëè-
÷åíèå óðîâíÿ ìî÷åâîé êèñëîòû â êðîâè áîëüíûõ ñ
ÕÑÍ è ñíèæåííîé ÔÂ ËÆ àññîöèèðóåòñÿ ñ óõóä-
øåíèåì êëèíè÷åñêèõ èñõîäîâ, ôîðìèðîâàíèåì íå-

Òàáëèöà 4
Êîððèãèðîâàííûå îòíîøåíèÿ øàíñîâ â îòíîøåíèè ñíèæåíèÿ öèðêóëèðóþùåãî óðîâíÿ ÝÏÊ

ñ ôåíîòèïàìè CD14+CD309+ è CD14+CD309+Tie2+ â çàâèñèìîñòè îò êîíöåíòðàöèè ìî÷åâîé êèñëîòû â êðîâè

Ïðèìå÷àíèå: * – ÎØ ïðåäñòàâëåíû êàê çíà÷åíèÿ, êîððåãèðîâàííûå ïî âåëè÷èå ñêîðîñòè êëóáî÷êîâîé ôèëüòðàöèè, ôðàêöèè âûá-
ðîñà ëåâîãî æåëóäî÷êà, ôóíêöèîíàëüíîìó êëàññó ÕÑÍ,  ñàõàðíîìó äèàáåòó 2 òèïà è íàçíà÷åíèþ äèóðåòèêîâ; ÎØ – îòíîøåíèå øàí-
ñîâ, Ìå – ìåäèàíà, ÄÈ – äîâåðèòåëüíûé èíòåðâàë, Q – êâàðòèëü, ÝÏÊ – ýíäîòåëèàëüíûå ïðîãåíèòîðíûå êëåòêè.

Ðèñ. Íàäåæíîñòü ìîäåëè, îñíîâàííîé íà ïðåäñêàçóþùåé öåí-
íîñòè óðîâíÿ ìî÷åâîé êèñëîòû êàê ïðåäèêòîðà ñíèæåíèÿ
ÝÏÊ ñ ôåíîòèïàìè  CD14+CD309+ è CD14+CD309+Tie2+  ó
ïàöèåíòîâ ñ ÕÑÍ, ïî ðåçóëüòàòàì ROC (Receive Operation
Curve) àíàëèçà
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áëàãîïðèÿòíîãî ãåìîäèíàìè÷åñêîãî ïðîôèëÿ è ìî-
æåò áûòü èñïîëüçîâàíî êàê íåèíâàçèâíûé èíäèêà-
òîð óâåëè÷åíèÿ âíóòðèæåëóäî÷êîâîãî äàâëåíèÿ [2].
Ïðîâåäåíà îöåíêà íåçàâèñèìîãî âëèÿíèÿ óðîâíÿ
ìî÷åâîé êèñëîòû â êðîâè áîëüíûõ (ìóæ÷èí) ñ
ÕÑÍ â îòíîøåíèè êëèíè÷åñêîãî ñòàòóñà (êîìïåí-
ñàöèÿ è äåêîìïåíñàöèÿ) [22]. Îêàçàëîñü, ÷òî ìÿã-
êàÿ ýëåâàöèÿ êîíöåíòðàöèè ìî÷åâîé êèñëîòû àññî-
öèèðóåòñÿ ñ ïîâûøåíèåì ðèñêà äåêîìïåíñàöèè
ÕÑÍ ó ìóæ÷èí (îòíîñèòåëüíûé ðèñê = 1,67; 95 %
ÄÈ 1,21–2,32). Íåîáõîäèìî îòìåòèòü, ÷òî ó ïàöèåí-
òîâ, ïðèíÿâøèõ ó÷àñòèå â íàñòîÿùåì èññëåäîâà-
íèè, íå áûëî îáíàðóæåíî ñóùåñòâåííûõ ãåíäåðíûõ
ðàçëè÷èé â îòíîøåíèè óðîâíÿ ìî÷åâîé êèñëîòû.
Êðîìå òîãî, ìÿãêîå ïîâûøåíèå ñîäåðæàíèÿ ïîñëå-
äíåé íå òðåáîâàëî èñïîëüçîâàíèÿ àëëîïóðèíîëà.
Ïðåäïîëàãàåòñÿ, ÷òî ïîâûøåíèå óðîâíÿ ìî÷åâîé
êèñëîòû ïðè ÕÑÍ îêàçûâàåò íåãàòèâíîå âëèÿíèå â
îòíîøåíèè êëèíè÷åñêèõ èñõîäîâ ïóòåì ìîäóëÿöèè
äèñôóíêöèè ýíäîòåëèÿ, à òàêæå îïîñðåäîâàííî ÷å-
ðåç èíòåíñèôèêàöèþ êàòàáîëè÷åñêèõ ïðîöåññîâ,
èíäóöèðîâàííûõ ïîâðåæäåíèåì òêàíåé âñëåäñòâèå
èøåìèè, ãèïîêñèè èëè àïîïòîçà [6]. Ïðè ýòîì àá-
ñîëþòíûé êëèðåíñ ìî÷åâîé êèñëîòû ìîæåò íå èã-
ðàòü ñóùåñòâåííîé ðîëè â ìåõàíèçìàõ âîçíèêíîâå-
íèÿ ãèïåðóðèêåìèè [6, 15, 32]. Ñ äðóãîé ñòîðîíû,
ñðåäè ïàöèåíòîâ ñ èçáûòî÷íîé ìàññîé òåëà ïîâû-
øåíèå óðîâíÿ ìî÷åâîé êèñëîòû íå ÿâëÿåòñÿ ðåäêî-
ñòüþ. Îäíàêî ìû íå îáíàðóæèëè ñóùåñòâåííîé àñ-
ñîöèàöèè ìåæäó ÈÌÒ è óðîâíåì ìî÷åâîé êèñëîòû
ó ïàöèåíòîâ ñ ÕÑÍ, òîãäà êàê â èññëåäîâàíèÿõ
äðóãèõ àâòîðîâ [6] ïîäîáíàÿ âçàèìîñâÿçü áûëà óñ-
òàíîâëåíà. Ìîæíî ïðåäïîëîæèòü, ÷òî øèðîêîå íà-
çíà÷åíèå äèóðåòèêîâ ïàöèåíòàì ñ ÕÑÍ ìîãëî áû
ñïîñîáñòâîâàòü ãèïåðóðèêåìèè çà ñ÷åò ñòèìóëÿöèè
ðåàáñîðáöèè ìî÷åâîé êèñëîòû â ïðîêñèìàëüíîì
îòäåëå êàíàëüöåâ íåôðîíà è òåì ñàìûì îêàçûâàòü
íåáëàãîïðèÿòíîå âëèÿíèå â îòíîøåíèè óðîâíÿ öèð-
êóëèðóþùèõ ÝÏÊ. Îäíàêî ðåçóëüòàòû íàñòîÿùåãî
èññëåäîâàíèÿ íå ïîäòâåðæäàþò ñóùåñòâîâàíèå
ïðÿìîãî è îïîñðåäîâàííîãî âëèÿíèÿ äèóðåòèêîâ íà
óðîâåíü ÝÏÊ. Ìû ïîëàãàåì, ÷òî ïîâûøåíèå êîí-
öåíòðàöèè ìî÷åâîé êèñëîòû ó ïàöèåíòîâ ñ ÕÑÍ â
áîëüøåé ìåðå îòðàæàåò òÿæåñòü íàðóøåíèÿ ìèêðî-
öèðêóëÿöèè. Äåéñòâèòåëüíî, èøåìèè ïåðèôåðè÷åñ-
êèõ òêàíåé äåòåðìèíèðóåò ïîâûøåíèå ýêñïðåññèè
êñàíòèèíîêñèäàçû, ÿâëÿþùåéñÿ îñíîâíîé ïðè÷è-
íîé èçáûòî÷íîé ïðîäóêöèè ìî÷åâîé êèñëîòû, è ÷å-
ðåç ñóïðåññèþ àêòèâíîñòè âíóòðèêëåòî÷íûõ ñèñòåì
Akt / STAT / MAP-êèíàç ïðèâîäèò ê ñíèæåíèþ
ìîááèíãà, äèôôåðåíöèðîâêè è òðàíñïîðòà ïðîàíãè-
îãåííûõ ÝÏÊ ñ ôåíîòèïàìè CD14+CD309+ MPCs è
CD14+CD309+Tie2+ [28, 31]. Òàêèì îáðàçîì, âëèÿ-
íèå ìî÷åâîé êèñëîòû íà ïîïóëÿöèþ ïðîàíãèîãåí-
íûõ ÝÏÊ ìîæåò áûòü îáóñëîâëåíî ðàçëè÷íûìè ìå-
õàíèçìàìè, çíà÷åíèå êîòîðûõ äëÿ ýâîëþöèè ÕÑÍ
åùå ïðèäåòñÿ óñòàíîâèòü.

ÂÛÂÎÄÛ

Ó ïàöèåíòîâ ñ ÕÑÍ èøåìè÷åñêîãî ãåíåçà öèðêó-
ëèðóþùèé óðîâåíü ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ
êëåòîê ïðîãðåññèâíî ñíèæàåòñÿ â çàâèñèìîñòè îò
êâàðòèëåé êîíöåíòðàöèè ìî÷åâîé êèñëîòû â êðîâè.

Äëÿ ïàöèåíòîâ ñ ÕÑÍ ïðåäñêàçóþùàÿ öåííîñòü
óðîâíÿ ìî÷åâîé êèñëîòû â êðîâè â îòíîøåíèè ñî-
äåðæàíèÿ ÝÏÊ ñ ôåíîòèïàìè CD14+CD309+ è
CD14+CD309+Tie2+ õàðàêòåðèçóåòñÿ âûñîêîé íàäåæ-
íîñòüþ (ïëîùàäü ïîä ROC êðèâîé 0,631 è 0,687, ñî-
îòâåòñòâåííî) è ÷óâñòâèòåëüíîñòüþ  (63,9 % è
72,2 %) ïðè óìåðåííîì óðîâíå ñïåöèôè÷íîñòè (56,2
% è 52,9 %, ñîîòâåòñòâåííî).

Êîíöåíòðàöèÿ ìî÷åâîé êèñëîòû, ïðåâûøàþùàÿ
31,5 ììîëü/ë, ìîæåò áûòü ðàññìîòðåíà êàê íåçàâè-
ñèìûé ïðåäèêòîð ñíèæåíèÿ ïóëà ïðîàíãèîãåííûõ
ýíäîòåëèàëüíûõ ïðîãåíèòîðíûõ êëåòîê ñ ôåíîòèïàìè
CD14+CD309+ è CD14+CD309+Tie2+.

Êîíôëèêò èíòåðåñîâ. Àâòîðû çàÿâëÿþò, ÷òî íå
èìåþò êîíôëèêòà èíòåðåñîâ, êîòîðûé ìîæåò âîñïðè-
íèìàòüñÿ òàêèì, ÷òî ìîæåò íàíåñòè âðåä áåñïðèñòðà-
ñòíîñòè ñòàòüè.

Èñòî÷íèêè ôèíàíñèðîâàíèÿ. Ýòà ñòàòüÿ íå ïî-
ëó÷èëà ôèíàíñîâîé ïîääåðæêè îò ãîñóäàðñòâåííîé,
îáùåñòâåííîé èëè êîììåð÷åñêîé îðãàíèçàöèè.

ËÈÒÅÐÀÒÓÐÀ
1. Alcaíno H. The role of uric acid in heart failure. Rev. /

H. Alcaíno, D. Greig, P. Castro [et al.] // Med. Chil. –
2011. – Vol. 139, No. 4. – P. 505-515.

2. Amin A. Serum uric acid levels correlate with filling
pressures in systolic heart failure / A. Amin, F. Vaki-
lian, M. Maleki // Congest. Heart Fail. – 2011. – Vol. 17,
No. 2. – P. 80-84.

3. Bakogiannis C. Circulating endothelial progenitor cells
as biomarkers for prediction of cardiovascular outco-
mes /C. Bakogiannis, D. Tousoulis, E. Androulakis [et
al.] //  Curr. Med. Chem. – 2012. – Vol. 19, No. 16. –
P. 2597-2604.

4. Berezin A.E. Serum uric Acid as a marker of coronary
calcification in patients with asymptomatic coronary
artery disease with preserved left ventricular pump
function / A.E. Berezin, A.A. Kremzer // Cardiol Res
Pract. – 2013. – 2013: 129369.

5. Fadini G.P. Circulating progenitor cell count for cardio-
vascular risk stratication: a pooled analysis / G.P. Fa-
dini, S. Maruyama, T. Ozaki [et al.] // PLoS ONE. –
2010. – Vol. 5, No. 7. – e11488.

6. Filippatos G.S. Hyperuricaemia, chronic kidney disea-
se, and outcomes in heart failure: potential mechanistic
insights from epidemiological data / G.S. Filippatos,
M.I. Ahmed, J.D. Gladden [et al.] // Eur. Heart J. –
2011. – Vol. 32, No. 6. – P. 712-720.

7. Friedewald W.T. Estimation of the concentration of low-
density lipoprotein cholesterol in plasma, without use
of the preparative ultracentrifuge / W.T. Friedewald,



69

Êðåìçåð À.À., Áåðåçèí À.Å.

ISSN 1998-3719. Ìåäè÷íà íàóêà Óêðà¿íè, 2016, Ò 12, ¹ 3–4

R.I. Levy, D.S. Fredrickson // Clin Chem. – 1972. –
Vol. 18, No. 6. – P. 499-502.

8. Fritzenwanger M. Differential number of cd34+, cd133+
and cd34+/cd133+ cells in peripheral blood of patients
with congestive heart failure / M. Fritzenwanger,
F. Lorenz, C. Jung [et al.] // Eur. J. Med. Res. – 2009. –
Vol. 14. – P. 113-117.

9. Gustafsson D. The pathophysiology of hyperuricaemia
and its possible relationship to cardiovascular disease,
morbidity and mortality / D. Gustafsson, R. // Unwin //
BMC Nephrol. – 2013. – 14 : 164.

10. Hartupee J. Positioning of Inflammatory Biomarkers in
the Heart Failure Landscape / J. Hartupee, D.L. Mann //
J. Cardiovasc. Transl. Res. – 2013. – Vol. 6, No. 4. –
P. 485-492.

11. Hill J.M. Circulating endothelial progenitor cells,
vascular function, and cardiovascular risk / J.M. Hill,
G. Zalos, J.P. Halcox [et al.] // N. Engl. J Med. – 2003. –
Vol. 348. – P. 593-600.

12. Hsieh M.C. Significant correlation between left ventri-
cular systolic and diastolic dysfunction and decreased glo-
merular filtration rate / M.C. Hsieh, H.M. Su, S.Y. Wang
[et al.] // Ren. Fail. – 2011. – Vol. 33, No. 10. – P. 977-982.

13. Huang H. Uric acid and risk of heart failure: a systematic
review and meta-analysis / H. Huang, B. Huang, Y. Li [et
al.] // Eur. J. Heart Fail. – 2014. – Vol. 16, No. 1. – P. 15-24.

14. Jeemon P. Does uric acid qualify as an independent
risk factor for cardiovascular mortality? / P. Jeemon,
D. Prabhakaran // Clin. Sci. (Lond). – 2013. – Vol. 124,
No. 4. – P. 255-257.

15. Kim H. Uric Acid as prognostic marker in advanced
nonischemic dilated cardiomyopathy: comparison with
N-terminal pro B-type natriuretic peptide level / H. Kim,
H.W. Shin, J. Son [et al.] // Congest. Heart Fail. – 2010.  –
Vol. 16, No. 4. – P. 153-158.

16. Kissel C.K. Selective functional exhaustion of
hematopoietic progenitor cells in the bone marrow of
patients with postinfarction heart failure / C.K. Kissel,
R. Lehmann, B. Assmus [et al.] // J Am Coll Cardiol. –
2007. – Vol. 49, No. 24. – P. 2341-2349.

17. Kuo C.F. Significance of serum uric acid levels on the
risk of all-cause and cardiovascular mortality / C.F.
Kuo, L.C. See, K.H. Yu [et al.] // Rheumatology.
(Oxford). – 2013. – Vol. 52, No. 1. – P. 127-134.

18. Levey A.S. A New Equation to Estimate Glomerular
Filtration Rate / A.S. Levey, L.A. Stevens, C.H. Schmid
[et al.] // Ann. Intern. Med. – 2009. – Vol. 150, No. 9. –
P. 604-612.

19. M lek F. Uric acid, allopurinol therapy, and mortality in
patients with acute heart failure-results of the Acute
HEart FAilure Database registry / F. M lek,
P. O dal, J. Pa enica [et al.] // J. Crit. Care. – 2012. –
Vol. 27, No. 6. – P. 737. e11-24.

20. Manzano L. Predictors of clinical outcomes in elderly
patients with heart failure / L. Manzano, D. Babalis, M.
Roughton [et al.] // Eur. J. Heart Fail. – 2011. – Vol. 13,
No. 5. – P. 528-536.

21. McMurray J.J.V. ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure 2012 /
J.J.V. McMurray, S. Adamopoulos, S.D. Anker [et al.] //
Eur Heart J. – 2012. – Vol. 33, No. 14. – P. 1787-1847.

22. Misra D. The independent impact of congestive heart
failure status and diuretic use on serum uric acid
among men with a high cardiovascular risk profile: a
prospective longitudinal study / D. Misra, Y. Zhu,
Y. Zhang, H.K. Choi // Semin. Arthritis Rheum. – 2011. –
Vol. 41, No. 3. – P. 471-476.

23. Pellerin D. Tissue Doppler, strain, and strain rate
echocardiography for the assessment of left and right
systolic ventricular function / D. Pellerin, R. Sharma,
P. Elliott, C. Veyrat // Heart. – 2003. – Vol. 89, Suppl. 3. –
iii9-17.

24. Rehman J. Peripheral blood “endothelial progenitor
cells” are derived from monocyte/macrophages and
secrete angiogenic growth factors / J. Rehman, J. Li,
C.M. Orschell, K.L. March // Circulation. – 2003. – Vol. 107,
No. 8. – P. 1164-1169.

25. Schiller N.B. Recommendations for quantitation of the
left ventricle by two-dimensional echocardiography.
American Society of Echocardiography Committee
on Standards, Subcommittee on Quantitation of
Two-Dimensional Echocardiograms / N.B. Schiller,
P.M. Shah, M. Crawford [et al.] // J. Am. Soc. Echo-
cardiogr. – 1989. – Vol. 2, No. 5. – P. 358-367.

26. Schmidt-Lucke C. Reduced number of circulating
endothelial progenitor cells predicts future
cardiovascular events: proof of concept for the clinical
importance of endogenous vascular repair / C. Sch-
midt-Lucke, L. Roessig, S. Fichtlscherer [et al.] //
Circulation. – 2005. – Vol.111, No. 22. – P. 2981-2987.

27. Tamariz L. Uric acid as a predictor of all-cause
mortality in heart failure: a meta-analysis / L. Tamariz,
A. Harzand, A. Palacio [et al.] // Congest Heart Fail. –
2011. – Vol. 17, No. 1. – P. 25-30.

28. Trachtenberg B.H. Biomarkers of oxidative stress in
heart failure / Trachtenberg B.H., Hare J.M. // Heart
Fail Clin. – 2009. – Vol. 5, No. 4. – P. 561-577.

29. Tung J.W. New approaches to fluorescence com-
pensation and visualization of FACS data / J.W. Tung,
D.R. Parks, W.A. Moore [et al.] // Clin. Immunol. – 2004. –
Vol. 110, No. 3. – P. 277-283.

30. Valgimigli M. CD34+ and endothelial progenitor cells
in patients with various degrees of congestive heart
failure / M. Valgimigli, G.M. Rigolin, A. Fucili [et al.] //
Circulation. – 2004. – Vol. 110, No. 10. – P. 1209-1212.

31. Waring W.S. Effect of local hyperuricemia on
endothelial function in the human forearm vascular
bed / W.S. Waring, D.J. Webb, S.R.J. Maxwell //
Br. J. Clin. Pharmacol. – 2000. – Vol. 49. – P. 511.

32. Wu A.H. Uric acid level and allopurinol use as risk
markers of mortality and morbidity in systolic heart
failure / A.H. Wu, J.K. Ghali, G.W. Neuberg [et al.] //
Am. Heart J. – 2010. – Vol. 160, No. 5. – P. 928-933.

Îòðèìàíî: 19.05.2017



70

Ýíäîòåëèàëüíûå ïðîãåíèòîðíûå êëåòêè ó ïàöèåíòîâ ñ õðîíè÷åñêîé ñåðäå÷íîé
íåäîñòàòî÷íîñòüþ: âçàèìîñâÿçü ñ óðîâíåì ìî÷åâîé êèñëîòû â êðîâè

ISSN 1998-3719. Ìåäè÷íà íàóêà Óêðà¿íè, 2016, Ò 12, ¹ 3–4

ÅÍÄÎÒÅË²ÀËÜÍ² ÏÐÎÃÅÍ²ÒÎÐÍ² ÊË²ÒÈÍÈ Ó ÏÀÖ²ªÍÒ²Â Ç ÕÐÎÍ²×ÍÎÞ ÑÅÐÖÅÂÎÞ
ÍÅÄÎÑÒÀÒÍ²ÑÒÞ: ÂÇÀªÌÎÇÂ’ßÇÎÊ Ç Ð²ÂÍÅÌ ÑÅ×ÎÂÎ  ̄ÊÈÑËÎÒÈ Â ÊÐÎÂ²

Êðåìçåð À.À., Áåðåç³í À.ª.

Çàïîð³çüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò, Çàïîð³ææÿ, Óêðà¿íà

Àêòóàëüí³ñòü. Ñå÷îâà êèñëîòà ó ñèðîâàòö³ ðîçãëÿäàºòüñÿ ÿê ìàðêåð ïðîãðåñóâàííÿ õðîí³÷íî¿ ñåðöåâî¿ íåäîñòàòíîñò³. Òàêå
ïðîãðåñóâàííÿ àñîö³éîâàíå ç³ çíèæåííÿì öèðêóëþþ÷èõ åíäîòåë³àëüíèõ êë³òèí-ïîïåðåäíèê³â.

Ìåòà: îö³íèòè àñîö³àö³þ ì³æ âì³ñòîì ñå÷îâî¿ êèñëîòè â êðîâ³ ³ ð³âíåì öèðêóëþþ÷èõ åíäîòåë³àëüíèõ ïðîãåí³òîðíèõ êë³òèí
ó ïàö³ºíò³â ç õðîí³÷íîþ ñåðöåâîþ íåäîñòàòí³ñòþ ³øåì³÷íîãî ãåíåçó.

Ìàòåð³àëè òà ìåòîäè. Ó äîñë³äæåíí³ âçÿëè ó÷àñòü 126 õâîðèõ ç õðîí³÷íîþ ñåðöåâîþ íåäîñòàòí³ñòþ, äëÿ ÿêèõ íà îñíîâ³
ðåòðîñïåêòèâíîãî àíàë³çó áóëî ï³äòâåðäæåíî ³øåì³÷íèé ãåíåç. Âì³ñò N-òåðì³íàëüíîãî ôðàãìåíòó ìîçêîâîãî íàòð³éóðåòè÷íîãî
ïåïòèäó ³ ñå÷îâî¿ êèñëîòè â êðîâ³ áóëî âèì³ðÿíî ³ììóíîåëåêòðîõåìîëþì³í³ñöåíòèì ³ åíçèìàòè÷íèìè ìåòîäàìè, â³äïîâ³äíî, íà
ïî÷àòêó äîñë³äæåííÿ îäíîðàçîâî. Ôåíîòèïóâàííÿ ïîïóëÿö³é åíäîòåë³àëüíèõ ïðîãåí³òîðíèõ êë³òèí çä³éñíþâàëîñÿ ìåòîäîì ïðî-
òî÷íî¿ öèòîôëóîðèìåòð³¿ çà äîïîìîãîþ ìîíîêëîíàëüíèõ àíòèò³ë, ì³÷åíèìè ôëóîðîõðîìàìè FITC (ôëóîðåñöå¿í èçîòèîöèàíàò)
àáî ïîäâ³éíîþ ì³òêîþ FITC/PE (ô³êîåðèòðèí) çà ìåòîäîëîã³ºþ High-Definition Fluorescence Activated Cell Sorter.

Ðåçóëüòàòè. Êîíöåíòðàö³¿ ñå÷îâî¿ êèñëîòè áóëè ðîçïîä³ëåí³ íà êâàðòèë³ (Me; ì³æêâàðòèëüíèé ³íòåðâàë), ììîëü/ë: êâàðòèëü
I = 20,11 (19,06; 22,33); êâàðòèëü II = 27,53 (23,2; 31,10); êâàðòèëü III = 35,80 (32,0; 39,0); êâàðòèëü IV = 44,9 (40,00; 49,60).
Âñòàíîâëåíà àñîö³àö³ÿ ñå÷îâî¿ êèñëîòè â êðîâ³ ç ê³ëüê³ñòþ öèðêóëþþ÷èõ åíäîòåë³àëüíèõ ïðîãåí³òîðíèõ êë³òèí ç ôåíîòèïàìè
CD14+ CD309+ (r = -0,388; P = 0,001) ³ CD14+ CD309+ Tie2+ (r = -0,414; P = 0,001). Ïðè âèêîðèñòàíí³ ïðîïîðö³éíî¿ ìîäåë³ Êîêñà
âñòàíîâëåíî, ùî ïàö³ºíòè ç âåðõí³ì êâàðòèëåì êîíöåíòðàö³¿ ñå÷îâî¿ êèñëîòè, â ïîð³âíÿíí³ ç íèçüêèìè êâàðòèëÿìè, ìàþòü á³ëüø
âèñîêèé ðèçèê çíèæåííÿ öèðêóëþþ÷îãî ð³âíÿ åíäîòåë³àëüíèõ ïðîãåí³òîðíèõ êë³òèí ç ôåíîòèïàìè CD14+ CD309+ ³ CD14+

CD309+ Tie2+. Ïðè öüîìó òî÷êà ïîä³ëó êîíöåíòðàö³¿ ñå÷îâî¿ êèñëîòè ç îïòèìàëüíèì ñï³ââ³äíîøåííÿì ÷óòëèâîñò³ ³ ñïåöè-
ô³÷íîñò³ ùîäî çíèæåííÿ åíäîòåë³àëüíèõ ïðîãåí³òîðíèõ êë³òèí ç ôåíîòèïàìè CD14+ CD309+ ³ CD14+ CD309+ Tie2+ ñòàíîâèòü
31,5 ììîëü/ë.

Âèñíîâîê. Ð³âåíü ïðîàíã³îãåííèõ öèðêóëþþ÷èõ åíäîòåë³àëüíèõ ïðîãåí³òîðíèõ êë³òèí ç ôåíîòèïàìè CD14+ CD309+ ³ CD14+

CD309+ Tie2+ ó ïàö³ºíò³â ç õðîí³÷íîþ ñåðöåâîþ íåäîñòàòí³ñòþ çíèæóºòüñÿ ïðîïîðö³éíî ï³äâèùåííþ êîíöåíòðàö³¿ ñå÷îâî¿
êèñëîòè â êðîâ³.

Êëþ÷îâ³ ñëîâà: õðîí³÷íà ñåðöåâà íåäîñòàòí³ñòü; ñå÷îâà êèñëîòà; öèðêóëþþ÷³ åíäîòåë³àëüí³ ïðîãåí³òîðí³ êë³òèíè; ïåðåä-
áà÷óâàëüíà ö³íí³ñòü.

ENDOTHELIAL PROGENITOR CELLS IN CHRONIC HEART FAILURE PATIENTS:
THE INTERRELATIONSHIP WITH SERUM URIC ACID

Kremzer A.A., Berezin A.E.

Zaporozhye State Medical University, Zaporozhye, Ukraine

Actuality. Serum uric acid (SUA) is considered as a marker of nature progression of chronic heart failure (CHF) mediated
cardiovascular remodelling. Progression of CHF associates with declining of circulating endothelial progenitor cells (EPCs) in the
peripheral circulation.

The objective of this study was to evaluate the interrelationship between SUA concentrations and proangiogenic MPCs in
ischemic CHF patients.

Methods: The study population was structured retrospectively after determining the coronary artery disease (CAD) by contrast-
enhanced spiral computed tomography angiography in 126 subjects (54 male), aged 48 to 62 years, with mild-to-severe ischemic CHF.
CAD was considered to be diagnosed upon availability of previous angiographic examinations carried out not later than 6 months ago
provided no new cardiovascular events occurred for this period, and the procedure are available for assay. Transthoracic ultrasonic
echocardiography was performed according to a conventional procedure on ACUSON scanner, SIEMENS, Germany, in Â-mode
regimen and tissue Doppler echocardiography regimen from parasternal, subcostal, and apical positions over the short and long axis
with sensor Ð of 5 ÌHz. Venous blood samples were drawn in the fasting state in the morning (at 7-8 a.m.) at baseline. SUA level was
measured by enzymatic methods, NT-pro-BNP level was examined by immunoelectrochemiluminesence method. EPCs were
determined as CD 34+ cells by the flowcytometric technique using High-Definition Fluorescence Activated Cell Sorter methodology.
All biomarkers were measured at baseline. The study was approved by an institutional review committee.

Results. Concentrations of SUA were distributed by quartiles (Me; IQR): QI=20.11 (19.06; 22.33) mmol/l; QII=27.53 (23.2;
31.10) mmol/l; QIII=35.80 (32.0; 39.0) mmol/l; and QIV=44.9 (40.00; 49.60) mmol/l. We found an independent impact of SUA on
counts of CD14+CD309+ EPCs (r=-0.388; P=0.001) and CD14+CD309+Tie2+ MPCs (r=-0.414; P=0.001), but on CD45+CD34+ EPCs
(r=-0.214; P=0.22) and CD45-CD34+ MPCs (r=-0.16; P=0.16) did not.

Cox proportional adjusted Odds Ratios analyses for CD14+CD309+ and CD14+CD309+Tie2+ EPCs by SUA Quartiles (Q) has
showed that high Q (Q3 and Q4) of SUA versus low Q (Q1 and Q2) associated with increased risk of depletion of both CD14+CD309+

and CD14+CD309+Tie2+ EPCs. The ROC analysis has been showed that there was the cut-off point for the SUA level with the best
prognostic potential on the risk of decreasing EPCs in both models equal 31.5 mmol/l.

Conclusion. Circulating level of proangiogenic EPCs phenotyped as CD14+CD309+ and CD14+CD309+Tie2+ is declined
progressively depended on quartiles of SUA level in CHF subjects.

Key words: chronic heart failure; serum uric acid; circulating endothelial progenitor cells; predictive value.




