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Îðèã³íàëüí³ äîñë³äæåííÿ

ÑÎÑÒÎßÍÈÅ ÃÅÍÀ ÐÀÍÍÅÉ
ÔÓÍÊÖÈÎÍÀËÜÍÎÉ ÀÊÒÈÂÍÎÑÒÈ C-FOS

 Ó ÑÓÁÚßÄÐÀÕ ÏÀÐÀÂÅÍÒÐÈÊÓËßÐÍÎÃÎ ßÄÐÀ
ÃÈÏÎÒÀËÀÌÓÑÀ Â ÓÑËÎÂÈßÕ ÐÀÇÍÎÉ

ÄËÈÒÅËÜÍÎÑÒÈ ÖÈÊËÀ ÑÂÅÒ-ÒÅÌÍÎÒÀ

Ð. Å. Áóëûê

Ðåçþìå. Èññëåäîâàíî âëèÿíèå ìîäèôèêàöèé íîð-
ìàëüíîé ôîòîïåðèîäèêè íà ñîñòîÿíèå ãåíà ðàííåé ôóíê-
öèîíàëüíîé àêòèâíîñòè c-fos â íåéðîíàõ ñóáúäðàõ ïà-
ðàâåíòðèêóëÿðíîãî ÿäðà (ÏÂß) ãèïîòàëàìóñà êðûñ â
ðàçëè÷íûå ïðîìåæóòêè ñóòîê (äíåì è íî÷üþ). Ýêñïðåññèÿ
ïðîäóêòà ýòîãî ãåíà – áåëêà c-Fos – ó æèâîòíûõ, êîòîðûõ
ñîäåðæàëè â íîðìàëüíûõ óñëîâèÿõ ÷åðåäîâàíèÿ îñâåùåíèÿ
è òåìíîòû äåìîíñòðèðîâàëà äîâîëüíî ÷åòêèé öèðêà-
äèàííûé õàðàêòåð. Â òî æå âðåìÿ, èçìåíåíèå äëèòåëüíîñòè
öèêëà ñâåò-òåìíîòà ïðèâîäèò ê âûðàæåííîìó äåñèíõðîíîçó.
Îïðåäåëÿþùèì ôàêòîðîì, ïîâëèÿâøèì íà èíäåêñ èí-
òåãðàëüíîé ïëîòíîñòè c-Fos â èññëåäóåìûõ ñòðóêòóðàõ ÏÂß
ãèïîòàëàìóñà êðûñ áûëè èçìåíåíèÿ êîíöåíòðàöèè áåëêà è
èíäåêñà ñîäåðæàíèÿ c-Fos â ñóáúÿäðàõ íåéðîíîâ

Êëþ÷åâûå ñëîâà: ãåí ñ-fos, èììóíîñïåöèôè÷åñêèé
áåëîê c-Fos, ïàðàâåíòðèêóëÿðíîå ÿäðî ãèïîòàëàìóñà,
ïîñòîÿííîå îñâåùåíèå, ñâåòîâàÿ äåïðèâàöèÿ.

THE ACTIVIRY OF THE C-FOS GENE IN THE
SUBNUCLEI OF THE HYPOTHALAMIC

PARAVENTRICULAR NUCLEI UNDER AN ALTERED
DURATION OF THE LIGHT-DARKNESS CYCLE

R.Ye.Bulyk

Abstract. The influence of modifications of normal
photoperiodicity on the state of c-fos (gene of immediate
functional response) in neurons of the subnuclei of
paraventricular nuclei (PVNs) of the rat hypothalamus was
examined; samples were taken during the subjective day and
night. In animals kept under normal conditions of alternation of
light and darkness, expression of the product of this gene and
marker of its activation (c-Fos protein) demonstrated a rather
clear circadian pattern. Simultaneously, a change of the light-
darkness cycle results in marked desynchronosis. The decisive
factors that influenced on the index of the integral density of c-
Fos in the rat hypothalamic PVN structures under study were
changes of the concentration of this particular protein and the
index of the c-Fos content in the subnuclei of the neurons.

Key words: c-fos gene, immunospecific c-Fos protein,
hypothalamic paraventricular nuclei, permanent lighting, light
deprivation.
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Ðåçþìå. Äëÿ îö³íêè âïëèâó âì³ñòó íåîïòåðèíó ñèðîâàòêè êðîâ³

òà çì³í êë³í³÷íî-ôóíêö³îíàëüíîãî ñòàòóñó, ïîêàçíèê³â ñòðåñ-

òåñòó â õâîðèõ íà õðîí³÷íó ³øåì³÷íó õâîðîáó ñåðöÿ ç ìåòîþ

ïîêðàùàííÿ åôåêòèâíîñò³ ä³àãíîñòèêè îáñòåæåíî 26 ïàö³ºí-

ò³â ç³ ñòàá³ëüíîþ ñòåíîêàðä³ºþ íàïðóæåííÿ. Äîâåäåíî, ùî

âèùèé ôóíêö³îíàëüíèé êëàñ ñòåíîêàðä³¿ â³ðîã³äíî ïîºäíóºòüñÿ ³ç

á³ëüøèì ð³âíåì íåîïòåðèíó ñèðîâàòêè êðîâ³ ³ç ïðÿìèì êîðåëÿ-

ö³éíèì çâ’ÿçêîì ì³æ ð³âíåì äàíîãî ïîêàçíèêà òà ñóìàðíîþ

äåïðåñ³ºþ ñåãìåíòà ST íà åëåêòðîêàðä³îãðàì³ ñïîêîþ ³ çâîðîò-

í³ì êîðåëÿö³éíèì çâ’ÿçêîì ì³æ ð³âíåì íåîïòåðèíó òà ïîêàçíèêà-

ìè äîñÿãíóòîãî íàâàíòàæåííÿ ³ âèêîíàíî¿ ðîáîòè. Âèÿâëåíî

òàêîæ, ùî çà òðèâàëîãî ñïîñòåðåæåííÿ çðîñòàííÿ íåîïòåðèíó

àñîö³þºòüñÿ ³ç ÷àñò³øèì ðîçâèòêîì á³ëüø òÿæêî¿ ñåðöåâî¿

íåäîñòàòíîñò³.

Êëþ÷îâ³ ñëîâà: ñòàá³ëüíà ñòåíî-

êàðä³ÿ, âåëîåðãîìåòð³ÿ, íåîïòåðèí.

Âñòóï
Çà îñòàíí³ ðîêè îñîáëèâîãî çíà÷åííÿ íàáóëà

çàïàëüíà òåîð³ÿ àòåðîãåíåçó [3]. Îö³íêà âèðàæå-
íîñò³ çàïàëåííÿ òà ³ìóííî¿ â³äïîâ³ä³ ò³ëüêè çà
êîíöåíòðàö³ºþ îêðåìèõ öèòîê³í³â íå ìîæå áóòè
ïîâíîö³ííîþ, îñê³ëüêè âàæëèâî äîñë³äèòè êë³-

òèííó ëàíêó ³ìóííî¿ â³äïîâ³ä³. Íàéá³ëüø îïòèìà-
ëüíèì º âèì³ðþâàííÿ ð³âíÿ íåîïòåðèíó – [2-àì³-
íî-4-ã³äðîêñè-6-(D-åðèòðî-1`,2`,3`-òðèã³äðîêñèï-
ðèï³ë)-ïòåðèíó] – ïîõ³äíî¿ ãóàíîçèíòðèôîñôàòó,
ùî ïðîäóêóºòüñÿ ìàêðîôàãàìè òà êë³òèíàìè ñó-
äèííîãî åíäîòåë³þ ïðè àêòèâàö³¿ îñòàíí³õ ³íòåð-
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ôåðîíó-γ, â³ä³ãðàº âàæëèâó ðîëü â àòåðîãåíåç³ òà
äåñòàá³ë³çàö³¿ áëÿøêè, ïðîãðåñóâàíí³ ³øåì³÷íî¿
õâîðîáè ñåðöÿ (²ÕÑ) [1, 2]. Ïàòîãåíåòè÷í³ ìåõà-
í³çìè ïîâ’ÿçàí³ ³ç ñèíåðã³÷íîþ àêòèâí³ñòþ ôàê-
òîðà íåêðîçó ïóõëèí-α (ÔÍÏ-α) â êàðä³îì³îöèòàõ
òà åíäîòåë³îöèòàõ ì³êðîñóäèí ì³îêàðäà, ùî ñóò-
òºâî çíèæóº ñêîðîòëèâó çäàòí³ñòü ì³îêàðäà. ÔÍÏ-
α-çàëåæíà åêñïðåñ³ÿ ³íäóöèáåëüíî¿ ñèíòåòàçè NO
ìàº çíà÷åííÿ ó ðîçâèòêó çíèæåííÿ òîëåðàíòíîñò³
äî ô³çè÷íîãî íàâàíòàæåííÿ [4]. Ç íàäëèøêîì
ÔÍÏ-α àñîö³þºòüñÿ ðîçâèòîê ë³âîøëóíî÷êîâî¿
äèñôóíêö³¿, ðåìîäåëþâàííÿ øëóíî÷ê³â [5]. Ó êë³-
òèíàõ êîðîíàðíîãî åíäîòåë³þ íåîïòåðèí ìàº çäà-
òí³ñòü ñïðè÷èíÿòè êë³òèííèé àïîïòîç [4] òà ³íäó-
êóâàòè ïðîàòåðîòðîìáîòè÷íèé ôåíîòèï [2].
Ó ïàö³ºíò³â ³ç ãîñòðèì êîðîíàðíèì ñèíäðîìîì
(ÃÊÑ) äîâåäåíà êîðåëÿö³ÿ ð³âíÿ íåîïòåðèíó ç³
çðîñòàííÿì ðèçèêó ðîçâèòêó óñêëàäíåíü, íàÿâí³-
ñòþ êîðîíàðíîãî ñòåíîçó òà ìíîæèííîãî óðàæåí-
íÿ ñóäèí [1, 6], ùî âêàçóº íà ìîæëèâ³ñòü ðîçãëÿ-
äàòè íåîïòåðèí ÿê ìàðêåð àêòèâíîñò³ àòåðîñêëå-
ðîòè÷íî¿ áëÿøêè ó äàíî¿ êàòåãîð³¿ õâîðèõ [8].
Îäíàê ïîòðåáóº ïîäàëüøîãî âèâ÷åííÿ âïëèâ äà-
íîãî ÷èííèêà íà êë³í³÷íî-ôóíêö³îíàëüíèé ñòàòóñ
õâîðèõ ³ç õðîí³÷íèìè ôîðìàìè ²ÕÑ ç ìåòîþ ³äå-
íòèô³êàö³¿ îñ³á ³ç íàéâèùèì ðèçèêîì íåñïðèÿòëè-
âèõ ñåðöåâî-ñóäèííèõ ïîä³é.

Ìåòà äîñë³äæåííÿ
Ï³äâèùèòè åôåêòèâí³ñòü ä³àãíîñòèêè õðîí³÷-

íî¿ ³øåì³÷íî¿ õâîðîáè ñåðöÿ ç óðàõóâàííÿì êë³í³-
÷íî-ôóíêö³îíàëüíîãî ñòàòóñó õâîðèõ, ïîêàçíèê³â
ñòðåñ-òåñòó çàëåæíî â³ä âì³ñòó íåîïòåðèíó.

Ìàòåð³àë ³ ìåòîäè
Îáñòåæåíî 26 õâîðèõ íà ñòàá³ëüíó ñòåíîêàð-

ä³þ (ÑÑ) íàïðóæåííÿ, ÿê³ çíàõîäèëèñÿ íà ë³êó-
âàíí³ ó â³ää³ëåíí³ õðîí³÷íî¿ ²ÕÑ ×åðí³âåöüêîãî
îáëàñíîãî êàðä³îëîã³÷íîãî äèñïàíñåðó. Çã³äíî ç
ë³òåðàòóðíèìè äàíèìè ïðî çðîñòàííÿ ðèçèêó ðîç-
âèòêó ÃÊÑ çà ð³âíÿ äàíîãî ìàðêåðà âèùå
7,6 íìîëü/ë [10], íà ïî÷àòêó äîñë³äæåííÿ óñ³ õâîð³
áóëè ðîçïîä³ëåí³ íà äâ³ ãðóïè: 1-à – ò³, ó ÿêèõ öåé
ïîêàçíèê ñòàíîâèâ ìåíøå 7,6 íìîëü/ë (â ñåðåä-
íüîìó 5,76±0,41 íìîëü/ë) – 61,54% (16 ïàö³ºíò³â),
òà 2-à – ç ð³âíåì íåîïòåðèíó, ÿêèé äîð³âíþâàâ òà
ïåðåâàæàâ 7,6 íìîëü/ë (³ç ñåðåäí³ì çíà÷åííÿì
17,71±2,69 íìîëü/ë) – 38,46% (10 îñ³á). Çã³äíî ç
ðåçóëüòàòàìè ãîñï³òàëüíîãî åòàïó ñïîñòåðåæåííÿ
(14 ä³á) çà äèíàì³êîþ ð³âíÿ íåîïòåðèíó áóëî âè-
ä³ëåíî äâ³ ð³âíîê³ëüê³ñí³ (ïî 12 îñ³á) ãðóïè ïàö³-
ºíò³â: 1-à – ³ç çðîñòàííÿì äàíîãî ïîêàçíèêà, 2-à
– ³ç çíèæåííÿì ð³âíÿ öüîãî ìàðêåðà. Çà îñòàòî÷-
íèìè ðåçóëüòàòàìè àìáóëàòîðíîãî åòàïó ñïîñòå-
ðåæåííÿ (9 ì³ñ) çà òàêèìè æ õàðàêòåðèñòèêàìè

âèä³ëåí³ ãðóïè ìàëè íàñòóïíèé âèãëÿä: 1-à – ³ç
çá³ëüøåííÿì ð³âíÿ íåîïòåðèíó – 14 ïàö³ºíò³â
(53,85%), 2-à – ³ç éîãî çìåíøåííÿì – 12 ïàö³ºí-
ò³â (46,15%).

Óñ³ì õâîðèì ïðîâåäåíî êë³í³÷íå, ëàáîðàòîðíå
(çàãàëüíèé õîëåñòåðîë (ÇÕÑ) òà ³íñòðóìåíòàëüíå
äîñë³äæåííÿ (åëåêòðîêàðä³îãðàô³ÿ (ÅÊÃ) ç âèçíà-
÷åííÿì ñóìàðíî¿ äåïðåñ³¿ ñåãìåíòà ST (ΣST), âå-
ëîåðãîìåòð³ÿ (ÂÅÌ) íà âåëîåðãîìåòð³ «ÂÝ-02»
(Óêðà¿íà) ç âèçíà÷åííÿì ñï³ââ³äíîøåííÿ ðîçðàõó-
íêîâèõ òà äîñÿãíóòèõ ãåìîäèíàì³÷íèõ ïîêàçíè-
ê³â, âåëè÷èíè äîñÿãíóòîãî íàâàíòàæåííÿ (ÄÍ),
âèêîíàíî¿ ðîáîòè, ïðè íàäõîäæåíí³ òà íà ôîí³
ë³êóâàííÿ ³ ñïîñòåðåæåííÿ âïðîäîâæ 9 ì³ñ. Ê³ëü-
ê³ñíå âèçíà÷åííÿ íåîïòåðèíó â ñèðîâàòö³ êðîâ³
ïðîâîäèëè çà äîïîìîãîþ òåñò-íàáîðó ELISA (âè-
ðîáíèê IBL Í³ìå÷÷èíà) ìåòîäîì ³ìóíîôåðìåíò-
íîãî àíàë³çó. Äëÿ ñòàòèñòè÷íîãî àíàë³çó îòðèìàí³
äàí³ îáðîáëåí³ çà äîïîìîãîþ ïðîãðàì «Statistica for
Windows v. 5.0». Îáðàõîâóâàëèñÿ ñåðåäí³ àðèôìå-
òè÷í³ çíà÷åííÿ (Ì), ñòàíäàðòí³ â³äõèëåííÿ (m) òà
â³äíîñí³ âåëè÷èíè ç ïîäàííÿì äàíèõ ó òàáëèöÿõ ó
âèãëÿä³ Ì±m. Â³ðîã³äí³ñòü ð³çíèö³ ê³ëüê³ñíèõ ïî-
êàçíèê³â âèçíà÷àëàñÿ çà äîïîìîãîþ t-êðèòåð³þ
Ñòüþäåíòà. Äëÿ îö³íêè çâ’ÿçêó ê³ëüê³ñíèõ ïîêàçíè-
ê³â ðîçðàõîâóâàâñÿ êîåô³ö³ºíò êîðåëÿö³¿ Ï³ðñîíà.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Â³äì³÷åíî íåâ³ðîã³äíî âèùèé âèõ³äíèé ð³âåíü

íåîïòåðèíó ñèðîâàòêè êðîâ³ ó æ³íîê ïîð³âíÿíî
ç ÷îëîâ³êàìè (â³äïîâ³äíî 12,80±2,63 ïðîòè
7,92±1,46 íìîëü/ë, p>0,1), à òàêîæ â îñ³á ñòàðøî-
ãî â³êó ïîð³âíÿíî ³ç ìîëîäøèìè (â³äïîâ³äíî
11,04±1,87 òà 7,50±1,57 íìîëü/ë, p>0,1). Îòæå, â
ñòàðøèõ ïàö³ºíò³â ìîæíà ïåðåäáà÷èòè äåùî ã³ð-
øèé ïðîãíîç â³äíîñíî ïðîãðåñóâàííÿ ²ÕÑ òà âè-
íèêíåííÿ â íèõ ÃÊÑ.

Ïàö³ºíòè ³ç êë³í³÷íèìè ïðîÿâàìè âèùîãî
ôóíêö³îíàëüíîãî êëàñó (ÔÊ) ñòåíîêàðä³¿ ìàþòü
â³ðîã³äíî âèùèé ð³âåíü íåîïòåðèíó (11,41±1,46
ïðîòè 6,85±1,06 íìîëü/ë ó õâîðèõ ³ç íèæ÷èì ÔÊ
ñòåíîêàðä³¿, p<0,05).

Íà ïî÷àòêó äîñë³äæåííÿ íå âèÿâëåíî â³ðîã³ä-
íî¿ ð³çíèö³ ì³æ ð³âíÿìè âèõ³äíîãî íåîïòåðèíó
ñèðîâàòêè êðîâ³ ó ïàö³ºíò³â ³ç ð³çíîþ âèðàæåí³ñ-
òþ ñåðöåâî¿ íåäîñòàòíîñò³ (ÑÍ). Òàê, ó õâîðèõ
³ç ÑÍ ² ñòàä³¿ (ñò) äàíèé ïîêàçíèê ñòàíîâèâ
11,65±2,73 ïðîòè 9,42±1,85 íìîëü/ë ó îñ³á ³ç ÑÍ
²²À ñò (p>0,5). Íàïðèê³íö³ ãîñï³òàëüíîãî åòàïó
òàêîæ íå â³äì³÷åíî çíà÷íèõ ðîçá³æíîñòåé ó äèíà-
ì³ö³ ïîêàçíèêà ñåðåä ïàö³ºíò³â ³ç ð³çíèìè ñòàä³ÿ-
ìè ÑÍ. Ñåðåä òèõ, õòî ìàâ çíèæåííÿ öüîãî ìàð-
êåðà ïðîòÿãîì ïåðøèõ äâîõ òèæí³â ñïîñòåðåæåí-
íÿ, ÑÍ ² ñò ðîçâèâàëàñÿ ó 33,33±13,61% âèïàäê³â,
òîä³ ÿê ñåðåä îñ³á ³ç çá³ëüøåííÿì âèõ³äíîãî ð³âíÿ
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íåîïòåðèíó ÑÍ ² ñò áóëî ä³àãíîñòîâàíî ó
58,33±14,23% (p>0,2). ÑÍ ²²À ñò âèÿâëåíî â³äïî-
â³äíî ó 66,67±13,61 òà 41,67±14,23% âèïàäê³â
(p>0,2). Îäíàê, âæå ïî çàê³í÷åííþ àìáóëàòîðíî-
ãî åòàïó ñïîñòåðåæåííÿ â ïàö³ºíò³â ç³ çðîñòàííÿì
äàíîãî ïîêàçíèêà â³ðîã³äíî á³ëüøîþ ñòàëà ÷àñòî-
òà ðîçâèòêó á³ëüø âèðàæåíî¿ ÑÍ. ÑÍ ²²À ñò âè-
çíà÷åíî â³äïîâ³äíî â 25,00±12,50 òà 85,71±9,35%
âèïàäê³â (p<0,001), à ÑÍ ² ñò – â 75,00±12,50 òà
14,29±9,35% âèïàäê³â â³äïîâ³äíî (p<0,001).

Âèõ³äíèé ð³âåíü ÇÕÑ ïðàêòè÷íî îäíàêîâèé
íåçàëåæíî â³ä òîãî, ÷è ïåðåâèùóâàâ ð³âåíü íåîï-
òåðèíó 7,6 íìîëü/ë (ó öüîìó âèïàäêó ÇÕÑ ñòàíî-
âèâ 5,29±0,28 ììîëü/ë), ÷è áóâ ìåíøèì çà 7,6
íìîëü/ë (ÇÕÑ âèçíà÷åíèé íà ð³âí³ 5,61±0,33
ììîëü/ë, p>0,2). Ïðîòÿãîì ãîñï³òàëüíîãî åòàïó
ñïîñòåðåæåííÿ çìåíøåííÿ ð³âíÿ ÇÕÑ êðîâ³ â³äáó-
âàëîñÿ â³ðîã³äíî ó 66,67% ïàö³ºíò³â ³ç çðîñòàííÿì
âèõ³äíîãî ð³âíÿ íåîïòåðèíó ñèðîâàòêè êðîâ³
(p<0,05) òà íåâ³ðîã³äíî ó 75% ç òèõ, õòî ìàâ çíè-
æåííÿ äàíîãî ìàðêåðà (p>0,1) íåâ³ðîã³äíî çà â³ä-
ñóòíîñò³ ðîçá³æíîñòåé ó ÷àñòîò³ âèÿâëåííÿ çíè-
æåííÿ ÇÕÑ ì³æ ãðóïàìè (p>0,5). Îäíàê, ïðè òðè-
âàëîìó ñïîñòåðåæåíí³ ïàö³ºíòè ç ïîäàëüøèì çíè-
æåííÿì ð³âíÿ íåîïòåðèíó çáåð³ãàëè íåâ³ðîã³äíó
òåíäåíö³þ äî çìåíøåííÿ ð³âíÿ ÇÕÑ (p>0,1, ùî
ñïîñòåð³ãàëîñÿ â 75% âèïàäê³â), â òîé ÷àñ ÿê õâîð³
ç³ çðîñòàííÿì ð³âíÿ äàíîãî ìàðêåðà äåìîíñòðó-
þòü íåçì³ííèé ð³âåíü ÇÕÑ (p>0,5).

Çíà÷í³ ðîçá³æíîñò³ âèÿâëåí³ ïðè àíàë³ç³ ïî÷à-
òêîâîãî ð³âíÿ íåîïòåðèíó çàëåæíî â³ä ³øåì³÷íèõ
çì³í ÅÊÃ ñïîêîþ ïðè ïåðøîìó îãëÿä³. Âèçíà÷å-
íî, ùî ñåðåäíÿ ΣST º â³ðîã³äíî á³ëüøîþ â ïàö³ºí-
ò³â ³ç âì³ñòîì íåîïòåðèíó, á³ëüøèì 7,6 íìîëü/ë
(6,00±2,00 ìì) ïðè 1,60±0,24 ìì â îñ³á ³ç ð³âíåì
íåîïòåðèíó ìåíøå 7,6 íìîëü/ë (p<0,05). Ïðè ïðî-
âåäåíí³ êîðåëÿö³éíîãî àíàë³çó âèÿâëåíî ñëàáêèé
ïðÿìèé â³ðîã³äíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ ð³-
âíåì íåîïòåðèíó ñèðîâàòêè êðîâ³ òà ΣST (r=0,3,
p<0,05), ÿê íàâåäåíî íà ðèñóíêó 1.

Ïðè îö³íö³ ðåçóëüòàò³â ÂÅÌ-ïðîáè âèÿâëåíî,
ùî íà ïî÷àòêó ñïîñòåðåæåííÿ íåçàëåæíî â³ä âè-
õ³äíîãî ð³âíÿ íåîïòåðèíó õâîð³ âèêîíàëè ïðàêòè-
÷íî îäíàêîâå íàâàíòàæåííÿ. Â ãðóï³ ç ð³âíåì ñè-
ðîâàòêîâîãî íåîïòåðèíó á³ëüøå 7,6 íìîëü/ë ÄÍ
ñòàíîâèëî 60,10±10,61 Âò, ³ â ïàö³ºíò³â ³ç ð³âíåì
íåîïòåðèíó ìåíøå 7,6 íìîëü/ë – 69,07±12,13 Âò
(p>0,5). Òå æ ñòîñóâàëîñÿ ³ âèêîíàíî¿ ðîáîòè (â³ä-
ïîâ³äíî 17,44±4,35 òà 21,32±4,99 êÄæ, p>0,5).
×åðåç 14 ä³á çðîñòàííÿ äàíèõ ïîêàçíèê³â â³äì³÷å-
íå ÿê ó õâîðèõ ïîðÿä ³ç çá³ëüøåííÿì ð³âíÿ íåîï-
òåðèíó â³ðîã³äíî (ÄÍ äî 99,00±11,75 Âò, p<0,05,
âèêîíàíî¿ ðîáîòè äî 33,14±5,05 êÄæ, p<0,05), òàê
³ ïðè éîãî çìåíøåíí³ (â³äïîâ³äíî äî 91,50±10,38
Âò (p>0,1) òà 30,57±4,41 êÄæ (p>0,1)).

Îäíàê ÷åðåç 9 ì³ñ. õâîð³ ç³ çðîñòàííÿì ð³âíÿ
íåîïòåðèíó ïðîäåìîíñòðóâàëè íåâ³ðîã³äíå çíè-
æåííÿ ÄÍ äî 73,79±7,98 Âò (p>0,1), òîä³ ÿê çìåí-
øåííÿ ð³âíÿ íåîïòåðèíó àñîö³þºòüñÿ ç â³ðîã³äíèì
çá³ëüøåííÿì ÄÍ äî 126,54±8,52 Âò (p<0,05). Ïðè
ïðîâåäåíí³ êîðåëÿö³éíîãî àíàë³çó âèÿâëåíî ñëà-
áêèé çâîðîòí³é â³ðîã³äíèé êîðåëÿö³éíèé çâ’ÿçîê
ì³æ ð³âíåì íåîïòåðèíó ñèðîâàòêè êðîâ³ íà ìî-
ìåíò çàâåðøåííÿ ñïîñòåðåæåííÿ òà ïîêàçíèêîì
ÄÍ (r=–0,3, p<0,05), ÿê íàâåäåíî íà ðèñóíêó 2.

Âèêîíàíà ðîáîòà â³ðîã³äíî çðîñëà ïîðÿä ç³
çìåíøåííÿì ð³âíÿ íåîïòåðèíó äî 46,57±3,62 êÄæ
(p<0,05) òà íåâ³ðîã³äíî çíèçèëàñÿ ïðè çðîñòàíí³
ð³âíÿ íåîïòåðèíó äî 22,32±3,09 êÄæ (p>0,1). Ïðè
ïðîâåäåíí³ êîðåëÿö³éíîãî àíàë³çó âèÿâëåíî ñëà-
áêèé çâîðîòí³é â³ðîã³äíèé êîðåëÿö³éíèé çâ’ÿçîê
ì³æ ð³âíåì íåîïòåðèíó ñèðîâàòêè êðîâ³ íà ìî-
ìåíò çàâåðøåííÿ ñïîñòåðåæåííÿ òà ïîêàçíèêîì
âèêîíàíî¿ ðîáîòè (r=–0,3, p<0,05) (ðèñ. 3).

Òàêèì ÷èíîì, ç³ñòàâëåííÿ ðåçóëüòàò³â êë³í³÷-
íîãî òà ³íñòðóìåíòàëüíîãî îáñòåæåííÿ â³ä³áðàíèõ
äëÿ îáñòåæåííÿ ïàö³ºíò³â ³ç õðîí³÷íîþ ²ÕÑ çàëå-
æíî â³ä âèõ³äíîãî ð³âíÿ íåîïòåðèíó ñèðîâàòêè
êðîâ³ òà çì³í éîãî âì³ñòó ïðîòÿãîì òðèâàëîãî ñïî-
ñòåðåæåííÿ, ñâ³ä÷èòü ïðî íàñòóïíå. Âèùèé ÔÊ
ñòåíîêàðä³¿ â³ðîã³äíî ïîºäíóºòüñÿ ³ç çá³ëüøåííÿì
âì³ñòó íåîïòåðèíó ñèðîâàòêè êðîâ³ (p<0,05) ç
ïðÿìèì êîðåëÿö³éíèì çâ’ÿçêîì ì³æ ð³âíåì íåîï-
òåðèíó ñèðîâàòêè êðîâ³ òà “ST (r=0,3, p<0,05). Çà
äàíèìè ë³òåðàòóðè, ï³äâèùåííÿ êîíöåíòðàö³¿ íå-
îïòåðèíó âèÿâëÿºòüñÿ ó õâîðèõ íà àòåðîñêëåðîç,
à éîãî ð³âåíü êîðåëþº ç ïîøèðåí³ñòþ àòåðîñêëå-
ðîòè÷íîãî óðàæåííÿ òà º âèùèì ó ïàö³ºíò³â ç
ÃÊÑ ïðè ïîð³âíÿíí³ ç õðîí³÷íîþ ²ÕÑ. Òàêîæ äî-
âåäåíî, ùî ðèçèê ïðèñêîðåííÿ àòåðîãåíåçó çðîñ-
òàº âï’ÿòåðî ïðè ð³âí³ íåîïòåðèíó á³ëüøå
7,5 íìîëü/ë [4].

×åðåç 9 ì³ñ ñïîñòåðåæåííÿ â ïàö³ºíò³â ç³ çðî-
ñòàííÿì íåîïòåðèíó â³ðîã³äíî á³ëüøîþ ñòàëà ³
÷àñòîòà ðîçâèòêó á³ëüø âèðàæåíî¿ ÑÍ (p<0,001).
Îòðèìàí³ ðåçóëüòàòè êîðåëþþòü ³ç ë³òåðàòóðíèìè
äàíèìè, çã³äíî ÿêèõ ï³äâèùåííÿ êîíöåíòðàö³¿
öèðêóëþþ÷îãî íåîïòåðèíó ñèðîâàòêè êðîâ³ ïðÿ-
ìî ïðîïîðö³éí³ âèðàæåíîñò³ ÑÍ ó õâîðèõ íà
³íôàðêò ì³îêàðäà (²Ì) òà ç ïîñò³íôàðêòíèì êàð-
ä³îñêëåðîçîì [2], ³ ù³ëüíî êîðåëþº ³ç ðèçèêîì
òðîìáîë³çèñà ïðè ²Ì [7]. Ïðè îãëÿä³ ë³òåðàòóðè
âèÿâëåí³ â³äîìîñò³ ïðî çá³ëüøåííÿ êîíöåíòðàö³¿
íåîïòåðèíó ñèðîâàòêè êðîâ³ â ïàö³ºíò³â ³ç ÑÍ, ùî
êîðåëþº ç ôóíêö³îíàëüíèì êëàñîì ÑÍ òà ðîçâè-
òêîì êàõåêñ³¿ [4].

Çíèæåííÿ ð³âíÿ ñèðîâàòêîâîãî íåîïòåðèíó
ïåðåäáà÷àëî â³ðîã³äíå çðîñòàííÿ ïîêàçíèê³â ÄÍ
(p<0,05) òà âèêîíàíî¿ ðîáîòè (p<0,05) ïðè çâîðî-
òíüîìó êîðåëÿö³éíîìó çâ’ÿçêó ì³æ âì³ñòîì íåîï-
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òåðèíó òà äàíèìè ïîêàçíèê³â ïðàöåçäàòíîñò³ (â
îáîõ âèïàäêàõ r=–0,3, p<0,05).

Ðåçóëüòàòè òðàéëó PROVE IT-TIMI 22
(PRavastatin Or atorVastatin Evaluation Infection
Therapy-Thrombolysis In Myocardial Infarction)
ñâ³ä÷àòü ïðî çðîñòàííÿ ðèçèêó ñìåðò³ àáî ÃÊÑ çà
çá³ëüøåííÿ êîíöåíòðàö³¿ íåîïòåðèíó êðîâ³. Ð³âí³
äàíîãî ìàðêåðó âèùå 12,11 íìîëü/ë ðîçãëÿäàþòü-
ñÿ ÿê ïðåäèêòîðè ñìåðò³ àáî ÃÊÑ [9]. Ïðè àíàë³ç³
ìíîæèííî¿ ðåãðåñ³¿ ð³âí³ íåîïòåðèíó (ð=0,021),
òÿæê³ñòü ²ÕÑ (ð=0,009) òà íàÿâí³ñòü â àíàìíåç³
²Ì (ð=0,001) º íåçàëåæíèìè ïðåäèêòîðàìè íå-
ñïðèÿòëèâèõ ñåðöåâî-ñóäèííèõ ïîä³é [6].

 Âèñíîâêè
1. Ï³äâèùåíèé âì³ñò íåîïòåðèíó ñèðîâàòêè

êðîâ³ êîðåëþº ³ç ñóìàðíîþ äåïðåñ³ºþ ñåãìåíòà ST
(r=0,3, p<0,05) íà åëåêòðîêàðä³îãðàì³ ñïîêîþ,
âèçíà÷åíèìè ï³ä ÷àñ ïðîáè ³ç äîçîâàíèìè ô³çè÷-
íèìè íàâàíòàæåííÿìè ïîêàçíèêàìè äîñÿãíóòîãî
íàâàíòàæåííÿ òà âèêîíàíî¿ ðîáîòè (r=–0,3,
p<0,05), ùî âêàçóº íà ðîëü çàïàëåííÿ â ïðîãðåñó-
âàíí³ àòåðîãåíåçó ïðè ³øåì³÷í³é õâîðîá³ ñåðöÿ.

2. Çíèæåííÿ ð³âíÿ íåîïòåðèíó ñèðîâàòêè êðîâ³
àñîö³þºòüñÿ ç³ çðîñòàííÿì ïîêàçíèê³â ïðàöåçäà-
òíîñò³ (p<0,05). Êîðåëÿö³ÿ ð³âí³â íåîïòåðèíó òà
âèçíà÷åíèõ çà ðåçóëüòàòàìè ñòðåñ-òåñòó ïîêàçíè-
ê³â äîñÿãíóòîãî íàâàíòàæåííÿ òà âèêîíàíî¿ ðîáî-
òè ðîáèòü ìîæëèâèì âèêîðèñòàííÿ öüîãî ìàðêå-
ðà äëÿ îö³íêè ôóíêö³îíàëüíîãî ñòàíó òà ñòðàòè-
ô³êàö³¿ ðèçèêó ó õâîðèõ ç ³øåì³÷íîþ õâîðîáîþ
ñåðöÿ ïðè íåìîæëèâîñò³ âèêîíàííÿ ïðîáè ³ç äî-
çîâàíèì ô³çè÷íèì íàâàíòàæåííÿì.

3. Ð³âåíü íåîïòåðèíó ñèðîâàòêè êðîâ³ º ïðåäè-
êòîðîì âèùîãî ôóíêö³îíàëüíîãî êëàñó ñòåíî-
êàðä³¿ òà ìîæå áóòè âèêîðèñòàíèì ÿê ìàðêåð çíà-
÷í³øîãî ðèçèêó òà á³ëüø òÿæêîãî ïåðåá³ãó ³øåì³-
÷íî¿ õâîðîáè ñåðöÿ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Áóäå ïðîäîâæåíî ïîäàëüøå âèâ÷åííÿ âïëèâó

äèíàì³êè ìàðêåð³â çàïàëåííÿ íà çì³íè ïîêàçíè-
ê³â ïðàöåçäàòíîñò³ òà êîðîíàðíîãî ðåçåðâó â ïà-
ö³ºíò³â ç ²ÕÑ ç ìåòîþ óäîñêîíàëåííÿ ä³àãíîñòè-
êè òà ïðîãíîçóâàííÿ ïåðåá³ãó äàíî¿ ïàòîëîã³¿.
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Î. Ï. Äèíîâà

Ðåçþìå. Äëÿ îöåíêè âëèÿíèÿ ñîäåðæàíèÿ íåîïòåðèíà
êðîâè è èçìåíåíèé êëèíèêî-ôóíêöèîíàëüíîãî ñòàòóñà è
ïîêàçàòåëåé ñòðåññ-òåñòà ó áîëüíûõ èøåìè÷åñêîé áîëåçíüþ
ñåðäöà ñ öåëüþ óëó÷øåíèÿ ýôôåêòèâíîñòè äèàãíîñòèêè
îáñëåäîâàíî 26 ïàöèåíòîâ ñî ñòàáèëüíîé ñòåíîêàðäèåé
íàïðÿæåíèÿ. Äîêàçàíî, ÷òî âîçðàñòàþùèé ôóíêöèîíàëüíûé
êëàññ ñòåíîêàðäèè äîñòîâåðíî àññîöèèðóåòñÿ ñ áîëüøèì
óðîâíåì íåîïòåðèíà ñûâîðîòêè êðîâè ñ ïðÿìîé êîð-
ðåëÿöèîííîé ñâÿçüþ ìåæäó óðîâíåì äàííîãî ïîêàçàòåëÿ è
ñóììàðíîé äåïðåññèåé ñåãìåíòà ST íà ýëåêòðîêàðäèî-
ãðàììå ïîêîÿ è îáðàòíîé êîððåëÿöèîííîé ñâÿçüþ ìåæäó
óðîâíåì íåîïòåðèíà è ïîêàçàòåëÿìè äîñòèãíóòîé íàãðóçêè
è ðàáîòû. Âûÿâëåíî òàêæå, ÷òî â äëèòåëüíîì íàáëþäåíèè
óâåëè÷åíèå íåîïòåðèíà àññîöèèðóåòñÿ ñ áîëåå ÷àñòûì
ðàçâèòèåì âûðàæåííîé ñåðäå÷íîé íåäîñòàòî÷íîñòè.

Êëþ÷åâûå ñëîâà: ñòàáèëüíàÿ ñòåíîêàðäèÿ, âåëî-
åðãîìåòðèÿ, íåîïòåðèí.

NEOPTERIN CONTENT OF THE BLOOD
AND CHANGES OF CLINICOFUNCTIONAL STATE

AND STRESS-TEST INDICES IN PATIENTS
WITH ISCHEMIC HEART DISEASE

O. P. Dinova

Abstract. 26 patients with stable exertional angina have
been examined to estimate the influence of neopterin content
and stress-test indices in patients with ischemic heart disease
for the purpose of improving diagnostic efficacy. It has been
proved that the increasing functional class of angina pectoris is
combined with the greater neopterin level of the blood serum
direct correlative connection between the given level of this
index and total depression of ST segment on electrocardiogram
in the state of rest and a reverse correlative connection between
the level of neopterin and indices of the attained loading and
work. It has been also discovered, that neopterin increase is
associated with more frequent development of the marked
cardiac insufficiency during prolonged time of observation.

Key words: stable angina pectoris, bicycle ergometry,
neopterin.
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