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Îðèã³íàëüí³ äîñë³äæåííÿ

ëîãèé, êîòîðûå èñïîëüçóþòñÿ ñ öåëüþ ëå÷åíèÿ äàííîé
êàòåãîðèè ïàöèåíòîê.

Êëþ÷åâûå ñëîâà: èììóíèòåò, áåñïëîäèå, õëàìèäèîç.

THE STATE OF INHERITED NONSPECIFIC AND
ACQUIRED SPECIFIC IMMUNITY IN WOMEN

WITH STERILITY OF TUBAL ORIGIN AND
CHLAMIDIOSIS

L. V. Begal, I. I. Shevchuk, V. E. Rinzguk

Abstract. The authors have carried out a study of the
nonspecific inherited and specific acquired immunity in women
with sterility of tubal origin and chlamidiosis compared to

patients with an undisturbed reproductive function and without
episodes of inflammatory diseases of the organs of the small
pelvis in the past history. It has been established that profound
disturbances occur in the functioning of the system of immunity
in case of  sterility of tubal origin caused by Chlamydiae –
triggered infection which is a consequence of foreign invasion,
Chlamydiae in our case, and exert an essential effect on the
efficiency of assisted reproductive technologies that are used for
the purpose of treating the category of patients in question.
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Ðåçþìå. Äîñë³äæåíî âïëèâ ìîäèô³êàö³é íîðìàëüíî¿ ôîòîïåð³îäè-

êè íà ñòàí ãåíà ðàííüî¿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ c-fos ó ñóá’ÿä-

ðàõ ïàðàâåíòðèêóëÿðíîãî ÿäðà (ÏÂß) ã³ïîòàëàìóñà ùóð³â ó ð³çí³

ïðîì³æêè äîáè (âäåíü ³ âíî÷³). Åêñïðåñ³ÿ ïðîäóêòó öüîãî ãåíà –

á³ëêà c-Fos – ó òâàðèí, êîòð³ óòðèìóâàëèñÿ â íîðìàëüíèõ óìîâàõ

÷åðãóâàííÿ îñâ³òëåííÿ òà òåìðÿâè, äåìîíñòðóâàëà äîñèòü ÷³òêèé

öèðêàä³àííèé õàðàêòåð. Âîäíî÷àñ çì³íà òðèâàëîñò³ öèêëó ñâ³òëî-

òåìðÿâà ïðèçâîäèòü äî âèðàæåíîãî äåñèíõðîíîçó. Âèçíà÷àëüíèìè

÷èííèêàìè, ÿê³ âïëèíóëè íà ³íäåêñ ³íòåãðàëüíî¿ ù³ëüíîñò³ c-Fos ó

äîñë³äæóâàíèõ ñòðóêòóðàõ ÏÂß ã³ïîòàëàìóñà ùóð³â áóëè çì³íè

êîíöåíòðàö³¿ äàíîãî á³ëêà òà ³íäåêñó âì³ñòó c-Fos â ñóá’ÿäðàõ

íåéðîí³â

Êëþ÷îâ³ ñëîâà: ãåí ñ-fos, ³ìóíîñïå-

öèô³÷íèé á³ëîê c-Fos, ïàðàâåíòðè-

êóëÿðíå ÿäðî ã³ïîòàëàìóñà, ïîñò³éíå

îñâ³òëåííÿ, ñâ³òëîâà äåïðèâàö³ÿ.

Âñòóï
Ïàðàâåíòðèêóëÿðí³ ÿäðà (ÏÂß) ã³ïîòàëàìóñà º

âåãåòàòèâíèì öåíòðîì êîîðäèíàö³¿ ôóíêö³é ³
ñêëàäàþòüñÿ ç íèçêè íåéðîííèõ ïîïóëÿö³é – ñóá’-
ÿäåð, ÿê³ ð³çíÿòüñÿ ñòðóêòóðíî-ôóíêö³îíàëüíèìè
îñîáëèâîñòÿìè ³ õàðàêòåðîì íåðâîâèõ çâ’ÿçê³â ³ç
ð³çíèìè â³ää³ëàìè íåðâîâî¿ ³ íåéðîåíäîêðèííî¿
ñèñòåì [3, 5].

Ïðè âèâ÷åíí³ ñòðåñîâèõ ðåàêö³é ³ ä³¿ ñòðåñ-ë³-
ì³òóâàëüíèõ ÷èííèê³â (çîêðåìà, ìåëàòîí³íó) ïî-
ñòàº âàæëèâèì äîñë³äæåííÿ âêàçàíèõ ñóáïîïóëÿ-
ö³é íåéðîí³â ÏÂß ã³ïîòàëàìóñà, ùî ñèíòåçóþòü
ñòðåñ-ðèë³çèíã ãîðìîíè, ÿê³ ³í³ö³þþòü ñòðåñîðí³

ðåàêö³¿ îðãàí³çìó [4,10]. Îñíîâíèìè ïåïòèäàìè,
ùî ïðîÿâëÿþòü ñóì³ñíèé åôåêò ó ðåãóëÿö³¿ ñåê-
ðåö³¿ ÀÊÒÃ, º êîðòèêîòðîï³í-ðèë³çèíã ôàêòîð
(ÊÐÔ) ³ âàçîïðåñèí (ÂÏ). ÊÐÔ-³ìóíîðåàêòèâíà
ì³òêà âèÿâëåíà, çäåá³ëüøîãî, â ìåä³àëüíîìó äð³-
áíîêë³òèííîìó ñóá’ÿäð³ (ìäÏÂß), à ÂÏ-³ìóíîðå-
àêòèâíà ì³òêà – â ëàòåðàëüíîìó âåëèêîêë³òèííî-
ìó ñóá’ÿäð³ (ëâÏÂß). Âèêëèêàº çàö³êàâëåí³ñòü
ç’ÿñóâàííÿ âïëèâó ñâ³òëîâîãî ñòðåññîðà íà ñòàí
âêàçàíèõ ñóá’ÿäåð ÏÂß. Ïðè öüîìó âàæëèâî âè-
â÷èòè çì³íè ìîðôîôóíêö³îíàëüíîãî àêòèâíîñò³ ³
ð³âåíü åêñïðåñ³¿ ãåíà íàäðàííüî¿ â³äïîâ³ä³ ñ-fos ó
ñòðóêòóðàõ, à òàêîæ ïðîàíàë³çóâàòè ìîæëèâîñò³

 Ð. ª. Áóëèê, 2009
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ï³äâèùåííÿ àäàïòàö³¿ íåéðîñåêðåòîðíèõ êë³òèí
äî ïîøêîäæóâàëüíî¿ ä³¿ ñòðåñîâîãî ÷èííèêà..

Ñåðåä øèðîêîãî êîìïëåêñó ïàðàìåòð³â ñåðåäî-
âèùà ôîòîïåð³îäèçì º íàéíàä³éí³øèì ³ íàéñòàá³-
ëüí³øèì ñèíõðîí³çóâàëüíèì ÷èííèêîì äëÿ ãîìî-
éîòåðìíèõ òâàðèí, âêëþ÷àþ÷è ëþäèíó [2, 8]. Ïî-
ðóøåííÿ ñâ³òëîâîãî ðåæèìó (òðèâàëå îñâ³òëåííÿ,
ïîñò³éíà òåìðÿâà) âèêëèêàº â ÏÂß íåãàéí³ çì³íè
åêñïðåñ³¿ ãåíà ñ-fos [6,7,11]. Ïîñèëåííÿ éîãî åêñ-
ïðåñ³¿ ³íòåíñèô³êóº ñèíòåç â³äïîâ³äíîãî ³ìóíîñïå-
öèô³÷íîãî á³ëêà ñ-Fos [5, 9]. Çãàäàíèé ïåïòèä
áåðå ó÷àñòü ó ìåõàí³çìàõ ñèíõðîí³çàö³¿ äàíî¿ àê-
òèâíîñò³ çîâí³øíèìè öèêë³÷íèìè âïëèâàìè, çî-
êðåìà öèðêàä³àííèìè, ïîâ’ÿçàíèìè ç ÷åðãóâàí-
íÿì ñâ³òëà é òåìðÿâè [1, 4].

Âîäíî÷àñ â³äîìîñò³ ùîäî âïëèâ³â ïîñò³éíîãî
îñâ³òëåííÿ àáî òåìðÿâè íà ä³ÿëüí³ñòü âêàçàíèõ
ñóáïîïóëÿö³é íåéðîí³â ÏÂß ã³ïîòàëàìóñà, çàëó-
÷åíèõ ó ôîðìóâàííÿ ìåõàí³çì³â öèðêàä³àííèõ ðè-
òì³â, çàëèøàþòüñÿ â³äíîñíî îáìåæåíèìè.

Ìåòà äîñë³äæåííÿ
Ç’ÿñóâàòè àêòèâí³ñòü ãåíà «íàäðàííüî¿ â³äïî-

â³ä³» c-fos ó ñóá’ÿäðàõ ïàðàâåíòðèêóëÿðíîãî ÿäðà
ã³ïîòàëàìóñà çà çì³íåíî¿ òðèâàëîñò³ öèêëó ñâ³òëî-
òåìðÿâà.

Ìàòåð³àë ³ ìåòîäè
Åêñïåðèìåíòè ïðîâåäåí³ íà 36 ñòàòåâîçð³ëèõ

ñàìöÿõ áåçïîðîäíèõ á³ëèõ ùóð³â ìàñîþ 150–180 ã.
Òâàðèí óòðèìóâàëè â ñòàíäàðòíèõ óìîâàõ â³âàð³þ
ïðè ñòàëèõ òåìïåðàòóð³ ³ âîëîãîñò³ ïîâ³òðÿ òà â³ëü-
íîìó äîñòóï³ äî âîäè ³ ¿æ³. Åêñïåðèìåíòàëüí³ ùóðè
ðîçïîä³ëåí³ íà òðè ãðóïè, êîæíà ç ÿêèõ, ó ñâîþ
÷åðãó, ñêëàäàëàñÿ ç äâîõ ï³äãðóï (ïî ø³ñòü òâàðèí).

Òâàðèíè ïåðøî¿ ãðóïè (³íòàêòí³) ïåðåáóâàëè
ñ³ì ä³á â óìîâàõ çâè÷àéíîãî ñâ³òëîâîãî ðåæèìó
(ñâ³òëî-òåìðÿâà ïî 12 ãîä, LD, îñâ³òëåííÿ ç 08.00
äî 20.00 çà äîïîìîãîþ ëþì³íåñöåíòíèõ ëàìï,
ð³âåíü îñâ³òëåíîñò³ â êë³òèíàõ ³ç òâàðèíàìè
500 ëê). Ùóðè äðóãî¿ ãðóïè ïåðåáóâàëè ïðîòÿãîì
ñåìè ä³á â óìîâàõ ïîñò³éíîãî îñâ³òëåííÿ àíàëîã³-
÷íî¿ ³íòåíñèâíîñò³ (LL, ³íäóêö³ÿ ã³ïîôóíêö³¿ åï³-
ô³çà). Òâàðèíè òðåòüî¿ ãðóïè çíàõîäèëèñÿ ïðîòÿ-
ãîì òîãî æ ñàìîãî ïåð³îäó â óìîâàõ ïîñò³éíî¿ òå-
ìðÿâè (ñâ³òëîâà äåïðèâàö³ÿ, DD, ³íäóêö³ÿ åï³ô³-
çàðíî¿ ã³ïåðôóíêö³¿).

Ï³ñëÿ çàê³í÷åííÿ ñåìèäåííîãî ïåð³îäó íàñòó-
ïíîãî äíÿ î 14.00 ³ 02.00 òâàðèí âèâîäèëè ç åêñ-
ïåðèìåíòó, çä³éñíþþ÷è îäíîìîìåíòíó äåêàï³òà-
ö³þ ï³ä åòàì³íàëîâèì íàðêîçîì (40.0 ìã/êã, âíó-
òð³øíüîî÷åðåâèííî). Ìîçîê òâàðèí íåãàéíî âèëó-
÷àëè ³ âì³ùóâàëè â 10% ðîç÷èí ôîðìàë³íó íà ôî-
ñôàòíîìó áóôåð³ (0.1 Ì, pH 7.2) íà 20 ãîä ïðè
ê³ìíàòí³é òåìïåðàòóð³. Ï³ñëÿ ñòàíäàðòíî¿ ïðîöå-

äóðè çíåâîäíåííÿ é ïðîñî÷åííÿ õëîðîôîðìîì ³
ïàðàô³íîì çðàçêè çàëèâàëè â ïàðàô³í. Óñ³ åòàïè
åêñïåðèìåíòó ïðîâåäåíî ç äîòðèìàííÿì îñíîâíèõ
âèìîã ªâðîïåéñüêî¿ êîíâåíö³¿ ùîäî ãóìàííîãî
ñòàâëåííÿ äî òâàðèí (Ñòðàñáóðã, 1986).

Äëÿ ³äåíòèô³êàö³¿ c-Fos ó ã³ñòîëîã³÷íèõ çð³çàõ
ã³ïîòàëàìóñà çàñòîñîâóâàëè íåïðÿìèé ³ìóíîôëó-
îðåñöåíòíèé ìåòîä. Çð³çè çàâòîâøêè 14 ìêì ñïî-
÷àòêó äåïàðàô³íóâàëè â êñèëîë³, ïîò³ì ïðîâîäè-
ëè ðåã³äðàòàö³þ â ðîç÷èíàõ åòàíîëó øåñòè íèç-
õ³äíèõ êîíöåíòðàö³é (100-40%) ³ òðè÷³ ïî 10 õâ
â³äìèâàëè ó ôîñôàòíîìó áóôåð³ (0.1 M, pH 7.2).

ßê ïåðâèíí³ àíòèò³ëà çàñòîñîâóâàëè êðîëÿ÷³
àíòèò³ëà (³ìóíîãëîáóë³í – IGG) äî c-Fos (“Sigma-
Aldrich”, ÑØÀ). Ñïî÷àòêó çð³çè ïðîòÿãîì 45 õâ
³íêóáóâàëè ïðè 37 îÑ ó 0.3% ðîç÷èí³ Triton X-100
(“Sigma-Aldrich”, ÑØÀ) íà 0.1 Ì ôîñôàòíîìó
áóôåð³ (pH 7.2) ç äîäàâàííÿì 1% êîçÿ÷î¿ ñèðîâà-
òêè. Ïîò³ì íà ïîñë³äîâí³ ñåð³éí³ çð³çè íàíîñèëè
ïåðâèíí³ àíòèò³ëà äî c-Fos (1:1000) ³ ïðîòÿãîì
24 ãîä ³íêóáóâàëè ó âîëîã³é êàìåð³ â óìîâàõ çíè-
æåíî¿ òåìïåðàòóðè (4 îÑ). Ï³ñëÿ â³äìèâàííÿ íàä-
ëèøêó ïåðâèííèõ àíòèò³ë ó 0.1 Ì ôîñôàòíîìó
áóôåð³ çð³çè ³íêóáóâàëè 60 õâ ïðè 37 îÑ ç âòîðèí-
íèìè àíòèò³ëàìè ó ðîçâåäåíí³ 1:200. ßê âòîðèíí³
àíòèò³ëà çàñòîñîâóâàëè êîçÿ÷èé ãàììàãëîáóë³í,
êîòðèé º àíòèò³ëîì ùîäî ãëîáóë³í³â êðîëèêà,
êîí’þãîâàíèé ³ç ôëóîðåñöå¿í³çîò³îö³îíàòîì
(FITC; “Sigma-Aldrich”, ÑØÀ). Ï³ñëÿ ³íêóáàö³¿
çð³çè ïðîìèâàëè ôîñôàòíèì áóôåðîì (0.1 Ì) ³
âì³ùóâàëè â ñóì³ø ãë³öåðèíó é ôîñôàòíîãî áóôå-
ðà (9:1) äëÿ ïîäàëüøîãî äîñë³äæåííÿ çà äîïîìî-
ãîþ ëþì³íåñöåíòíî¿ ì³êðîñêîï³¿.

Êîíòðîëü ñïåöèô³÷íîñò³ çâ’ÿçóâàííÿ àíòèò³ë
ïðîâîäèëè àíàëîã³÷íèì ÷èíîì, âèêëþ÷àþ÷è åòàï
³íêóáàö³¿ ç ïåðâèííèìè àíòèò³ëàìè äî c-Fos.

²äåíòèô³êàö³þ c-Fos ó íåéðîíàõ ã³ïîòàëàìóñà
³ âèçíà÷åííÿ âì³ñòó öüîãî ïðîòå¿íó çä³éñíþâàëè
³ç çàñòîñóâàííÿì êîìï’þòåðíî¿ ñèñòåìè öèôðîâî-
ãî àíàë³çó çîáðàæåííÿ VIDAS-386 (“Kontron
Elektronik”, ÔÐÍ) â óëüòðàô³îëåòîâîìó ñïåêòð³.
Äëÿ îòðèìàííÿ ôëóîðåñöåíòíîãî çîáðàæåííÿ âè-
êîðèñòîâóâàëè âèñîêîåì³ñ³éíèé ô³ëüòð ³ç ä³àïàçî-
íàìè çáóäæåííÿ òà åì³ñ³¿ 370–390 òà 420–450 íì
â³äïîâ³äíî òà ñïåö³àë³çîâàíèé îá’ºêòèâ ³ç øèðî-
êîþ àïåðòóðîþ. Çîáðàæåííÿ çà äîïîìîãîþ 8-á³òî-
âî¿ CCD-êàìåðè COHU-4922 (“COHU Inc.”,
ÑØÀ) óâîäèëè â êîìï’þòåðíó ñèñòåìó àíàë³çó
çîáðàæåíü VIDAS-386. Ïðè öüîìó óíåìîæëèâëþ-
âàëè åôåêò “âèãîðÿííÿ” ïðåïàðàòó, ïîâ’ÿçàíèé ³ç
ïîñòóïîâèì ðóéíóâàííÿì ìîëåêóë FITC ï³ä âïëè-
âîì òðèâàëîãî óëüòðàô³îëåòîâîãî îïðîì³íþâàí-
íÿ. Óâåäåíå ³ìóíîôëóîðåñöåíòíå çîáðàæåííÿ îöè-
ôðîâóâàëè çà äåíñèòîìåòðè÷íîþ øêàëîþ ç 256
ãðàäàö³ÿìè ñ³ðîãî êîëüîðó. Àíàë³ç çîáðàæåííÿ
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ïðîâîäèâñÿ â àâòîìàòè÷íîìó ðåæèì³ çà äîïîìî-
ãîþ ïàêåòà ïðèêëàäíèõ ïðîãðàì VIDAS-2.5
(“Kontron Elektronik”, ÔÐÍ). Ïðîãðàìíî ³äåíòèô³-
êóâàëèñÿ ä³ëÿíêè ïðåïàðàò³â, ó êîòðèõ ³íòåíñèâ-
í³ñòü ôëóîðåñöåíö³¿ â³ðîã³äíî ïåðåâèùóâàëà ôî-
íîâ³ çíà÷åííÿ (ïðèòàìàíí³ òàê çâàí³é íåñïåöèô³-
÷í³é ôëóîðåñöåíö³¿). Âèì³ðþâàëè ïëîùó òàêèõ
ä³ëÿíîê òà ïîâíó ïëîùó ïåðåð³çó ÿäåð íåéðîí³â
ÑÕß, êîòð³ âì³ùóâàëè ³ìóíîïîçèòèâíèé ìàòåð³-
àë (S

³
 òà S

ÿ
 â³äïîâ³äíî, ìêì2). Ç óðàõóâàííÿì ³íòå-

íñèâíîñò³ ôëóîðåñöåíö³¿ â ³ìóíîïîçèòèâíèõ ä³ëÿ-
íêàõ òà ³íòåíñèâíîñò³ ôëóîðåñöåíö³¿ ôîíó (D

³
 òà

D
0
) îá÷èñëþâàëè ïîêàçíèêè, ÿê³ õàðàêòåðèçóþòü

êîíöåíòðàö³þ c-Fos òà âì³ñò öüîãî ïðîòå¿íó â ÿä-
ðàõ ³ìóíîïîçèòèâíèõ êë³òèí, – K

³
 = |lg (D

³
/D

0
)| òà

C
³
 = K

i 
x S

³
 (óìîâí³ îäèíèö³ – ó. î.) â³äïîâ³äíî.

Îñê³ëüêè äàí³ ïîêàçíèêè º â³äíîñíèìè, à íå àá-
ñîëþòíèìè âåëè÷èíàìè, äàë³ ìè ³ìåíóâàòèìåìî
¿õ ³íäåêñàìè êîíöåíòðàö³¿ òà âì³ñòó c-Fos â ³ìóíî-
ïîçèòèâíèõ êë³òèíàõ.

Òîïîãðàô³÷íó ïðèíàëåæí³ñòü ³ìóíîïîçèòèâ-
íèõ íåéðîí³â äî îêðåìèõ ñòðóêòóð ã³ïîòàëàìóñà
êàðòóâàëè çã³äíî ³ç ñòåðåîòàêñè÷íèì àòëàñîì ìî-
çêó ùóðà.

Îòðèìàí³ åêñïåðèìåíòàëüí³ äàí³ îáðîáëÿëè ç
âèêîðèñòàííÿì ïàêåòà ïðèêëàäíèõ ³ ñòàòèñòè÷-
íèõ ïðîãðàì VIDAS-2.5 (“Kontron Elektronik”,
ÔÐÍ) ³ EXCEL-2003 (“Microsoft Corp.”, ÑØÀ).
Äëÿ âèá³ðîê óñ³õ ïîêàçíèê³â ðîçðàõîâóâàëè çíà-
÷åííÿ ñåðåäíüîãî àðèôìåòè÷íîãî, ñåðåäíüîêâàä-
ðàòè÷íîãî â³äõèëåííÿ òà ïîõèáêè ñåðåäíüîãî.
Âèá³ðêè ³ìóíîïîçèòèâíèõ êë³òèí ÑÕß, ó êîòðèõ
âèì³ðþâàëè S

³
 òà S

ÿ
 òà ðîçðàõîâóâàëè çíà÷åííÿ

K
i
’” òà C

³
 ó ð³çíèõ ãðóïàõ åêñïåðèìåíòàëüíèõ

òâàðèí, ñêëàäàëèñÿ ç³ 120–153 îäèíèöü.
Îêð³ì òîãî, ìè ðîçðàõîâóâàëè ù³ëüí³ñòü ëîêà-

ë³çàö³¿ c-Fos-³ìóíîïîçèòèâíèõ íåéðîí³â ó ìåæàõ
äîñë³äæåíèõ çð³ç³â äàíîãî ÿäðà. Äëÿ öüîãî ïîïå-
ðåäíüî âèçíà÷àëè ê³ëüê³ñòü òàêèõ êë³òèí ó äåê³ëü-
êîõ (÷îòèðüîõ–ñåìè äëÿ êîæíî¿ òâàðèíè) âèïàä-
êîâî âèáðàíèõ ïîëÿõ çîðó ³ ðîçðàõîâóâàëè ñåðå-
äíþ ê³ëüê³ñòü ïîä³áíèõ íåéðîí³â íà 1 ìì2 ïëîù³
çð³çó. Â³ðîã³äí³ñòü â³äì³ííîñòåé çíà÷åíü ó äîñë³-
äíèõ ³ êîíòðîëüíèõ ãðóïàõ òâàðèí âèçíà÷àëè çà
êðèòåð³ºì Ñòüþäåíòà (t). Â³ðîã³äíèìè ââàæàëè
çíà÷åííÿ, äëÿ ÿêèõ P < 0.05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Çà ñòàíäàðòíîãî ðåæèìó îñâ³òëåííÿ ó ìåä³-

àëüíèõ äð³áíîêë³òèííèõ ñóá’ÿäðàõ ïàðàâåíòðèêó-
ëÿðíîãî ÿäðà ã³ïîòàëàìóñà (ìäÏÂß) ³íòåíñèâ-
í³ñòü ôëóîðåñöåíö³¿ ìàòåð³àëó, ³ìóíîðåàêòèâíîãî
äî ñ-Fos, âäåíü ìåíøà, í³æ âíî÷³. Çîêðåìà, î
14.00 ãîä âîíà äîð³âíþâàëà 26,46±1,506 ìêì2, à î
02.00 ãîä – 27,67±1,420 ìêì2. Óòðèìóâàííÿ òâà-

ðèí çà çì³íåíîãî ôîòîïåð³îäó ñïîíóêàëî äî çì³-
ùåííÿ ³íòåíñèâíîñò³ ôëóîðåñöåíö³¿ äîñë³äæóâà-
íîãî ìàòåð³àëó ç í³÷íèõ íà äåíí³ ãîäèíè (òàáë. 1).
ßê ³ â ³íòàêòíèõ òâàðèí, ì³æãðóïîâî¿ ð³çíèö³ ó
ùóð³â, ÿê³ çíàõîäèëèñÿ â óìîâàõ ã³ïåðôóíêö³¿
øèøêîïîä³áíî¿ çàëîçè íàìè íå çàðåºñòðîâàíî.
Âîäíî÷àñ ìîäåëþâàííÿ äîñë³äíèì îñîáèíàì åï³-
ô³çàðíî¿ ã³ïîôóíêö³¿ ñïðè÷èíèëî î 14.00 ãîä â³ðî-
ã³äíå çðîñòàííÿ (íà 17,0%) ïëîù³ ìàòåð³àëó, ³ìó-
íîðåàêòèâíîãî äî ñ-Fos ïîð³âíÿíî ç êîíòðîëüíè-
ìè âåëè÷èíàìè â àíàëîã³÷íèé ïåð³îä òà íà 22,8%
ùîäî ïîêàçíèê³â ö³º¿ ñåð³¿ òâàðèí, ìäÏÂß ÿêèõ
äîñë³äæóâàëè î 02.00 ãîä (òàáë. 1).

Ó ö³é ñåð³¿ øëÿõîì êîðåëÿö³éíîãî àíàë³çó âñòà-
íîâëåíî î 14.00 ãîä îáåðíåíèé (r=-0,66), à î
02.00 ãîä ïðÿìèé (r=0,64) çâ’ÿçîê ì³æ ïëîùàìè
ÿäðà íåéðîíà ³ ìàòåð³àëó, ³ìóíîðåàêòèâíîãî â³ä-
íîñíî c-Fos.

Ìîäåëþâàííÿ ð³çíî¿ ôóíêö³îíàëüíî¿ àêòèâ-
íîñò³ øèøêîïîä³áíî¿ çàëîçè â³ääçåðêàëèëîñÿ ³ íà
êîíöåíòðàö³¿ á³ëêà ñ-Fos ó ñóá’ÿäðàõ ìäÏÂß.
²íäåêñ êîíöåíòðàö³¿ á³ëêà ñ-Fos â óìîâàõ åï³ô³çà-
ðíî¿ ã³ïîôóíêö³¿ î 14.00 ãîä ìåíø³ íà 27,3%, à î
02.00 ãîä – íà 21,0% ùîäî òàêèõ â ³íòàêòíèõ òâà-
ðèí. Âîäíî÷àñ âèùèé ³íäåêñ ðåºñòðóâàëè âäåíü ó
çð³çàõ ùóð³â, ÿê³ ïåðåáóâàëè â óìîâàõ ã³ïåð-
ôóíêö³¿ ï³íåàëüíî¿ çàëîçè. Ó ö³é ï³äãðóï³ ³íäåêñ
ñêëàâ 0,545±0,0128Î

³ô
, â³ðîã³äíî ïåðåâèùóþ÷è íà

47,3% òàêèé â ³íòàêòí³é ï³äãðóï³ (òàáë. 1). Ïðî-
òèëåæí³ äàí³ îòðèìàíî íàìè âíî÷³: ³íäåêñ â³ðîã³-
äíî çíèæóâàâñÿ íà 60,9% â³äíîñíî ï³äãðóïè, çðà-
çêè â ÿêî¿ â³äáèðàëè î 14.00 ãîä òà íà 10,5% ùîäî
ùóð³â, ÿêèõ óòðèìóâàëè çà ô³ç³îëîã³÷íèõ óìîâ
(òàáë. 1).

Îòðèìàí³ çì³íè âèçíà÷àëè ³ êîëèâàííÿ ³íäåê-
ñó âì³ñòó á³ëêà ñ-Fos ó ñóá’ÿäðàõ ìäÏÂß ã³ïîòà-
ëàìóñà. Â ³íòàêòíèõ òâàðèí öåé ³íäåêñ óíî÷³ â³-
ðîã³äíî ìåíøèé (íà 28,9%), í³æ óäåíü. Ó ñòðåñî-
âàíèõ ñâ³òëîì ùóð³â äîáîâà äèíàì³êà ïîä³áíà,
ïðîòå á³ëüø âèðàæåíà: äåííèé ïîêàçíèê íà 42,4%
ïåðåâèùóâàâ í³÷íèé. Ïîð³âíÿíî ç êîíòðîëüíèìè
âåëè÷èíàìè î 14.00 ãîä â³ðîã³äíèõ çì³í íå âèÿâ-
ëåíî, à î 02.00 ãîä ³íäåêñ íà 28,9% íèæ÷èé
(òàáë. 1).

Îñê³ëüêè íàìè âñòàíîâëåíî ð³çêå çðîñòàííÿ
êîíöåíòðàö³¿ á³ëêà ñ-Fos ó ñóá’ÿäðàõ ìäÏÂß
âäåíü ó ùóð³â ç åï³ô³çàðíîþ ã³ïåðôóíêö³ºþ, òî çà-
êîíîì³ðíèì áóëî âèÿâëåííÿ âèñîêèõ çíà÷åíü
³íäåêñó ñóìàðíîãî âì³ñòó âêàçàíîãî á³ëêà –
17,57±1,239 Î

³ô
. Ïðè í³÷íîìó ñïîñòåðåæåíí³ â

îñîáèí ö³º¿ ñåð³¿ ³íäåêñ â³ðîã³äíî çíèæóâàâñÿ,
ñóòòºâî íå â³äð³çíÿþ÷èñü â³ä òàêîãî â ³íòàêòíèõ
òâàðèí â àíàëîã³÷íèé äîáîâèé ïðîì³æîê (òàáë. 1).

Îõàðàêòåðèçîâóþ÷è ³íòåãðàëüíó ù³ëüí³ñòü
ìàòåð³àëó, ³ìóíîðåàêòèâíîãî äî ñ-Fos, ìè îòðèìà-
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ëè íàñòóïí³ äàí³. ßêùî â ³íòàêòíèõ
ùóð³â òà òâàðèí ç åï³ô³çàðíîþ ã³ïåð-
ôóíêö³ºþ á³ëüø³ ïîêàçíèêè ù³ëüíîñò³
ðîçòàøóâàííÿ ñ-Fos-ïîçèòèâíèõ íåé-
ðîí³â ó ñóá’ÿäðàõ ìäÏÂß ðåºñòðóâàëè
â í³÷íèé ïðîì³æîê äîñë³äæåííÿ, òî
ïðè ã³ïîôóíêö³¿ øèøêîïîä³áíî¿ çàëî-
çè, íàâïàêè, – ù³ëüí³ñòü âäåíü â³ðîã³-
äíî çðîñòàº â³äíîñíî òàêî¿ â ùóð³â,
ÿê³ çíàõîäèëèñÿ çà ô³ç³îëîã³÷íèõ
óìîâ. Ñë³ä â³äì³òèòè â³äñóòí³ñòü ì³æ-
ãðóïîâî¿ ð³çíèö³ ó âñ³õ äîñë³äæóâàíèõ
ñåð³ÿõ, ùî, éìîâ³ðíî, çóìîâëåíî çíà-
÷íîþ ïîõèáêîþ öüîãî ïàðàìåòðà ó
âèïàäêîâî â³ä³áðàíèõ çîíàõ çð³ç³â äî-
ñë³äæóâàíèõ ñóá’ÿäåð (òàáë. 1).

Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü
ïðèïóñòèòè, ùî âèçíà÷àëüíèìè ÷èí-
íèêàìè, ÿê³ âïëèíóëè íà ³íäåêñ ³íòå-
ãðàëüíî¿ ù³ëüíîñò³ c-Fos ó òêàíèí³
ìäÏÂß ã³ïîòàëàìóñà ùóð³â áóëè çì³-
íè êîíöåíòðàö³¿ äàíîãî á³ëêà òà ³íäå-
êñó âì³ñòó c-Fos â ñóá’ÿäðàõ íåéðîí³â.
Ïîêàçíèêè ³íäåêñó ³íòåãðàëüíî¿ ù³ëü-
íîñò³ c-Fos ó âñ³õ òðüîõ ñåð³ÿõ åêñïå-
ðèìåíòó î 02.00 ãîä â³ðîã³äíî íèæ÷³,
í³æ î 14.00 ãîä, à ñàìå â ³íòàêòíèõ
òâàðèí – íà 26,3%, ïðè ñâ³òëîâ³é ñòè-
ìóëÿö³¿ – íà 47,0%, â ìîâàõ ïîñò³éíî¿
òåìðÿâè íà 62,8% â³äïîâ³äíî (òàáë. 1).

Øëÿõîì ³äåíòèô³êàö³¿ ïðîäóêòó
åêñïðåñ³¿ ãåíà «íàäðàííüî¿ â³äïîâ³ä³»
c-fos ³ìóíîôëóîðåñöåíòíèì ìåòîäîì ó
ëâÏÂß ã³ïîòàëàìóñà ³íòàêòíèõ òâà-
ðèí âèÿâëåíî â³ðîã³äíå çíèæåííÿ
ïëîù³ ³ìóíîïîçèòèâíèõ ä³ëÿíîê ñòðó-
êòóð âíî÷³ íà 19,4% (ð<0,05) ïîð³âíÿ-
íî ç äåííèìè âèì³ðàìè. Ñåðåäí³ çíà-
÷åííÿ ïëîù òàêèõ ³ìóíîïîçèòèâíèõ
ä³ëÿíîê ñóá’ÿäåð äåùî âàð³þâàëè ³ â
ï³äãðóïàõ ùóð³â, ÿê³ ïåðåáóâàëè â
óìîâàõ ñâ³òëîâî¿ ñòèìóëÿö³¿ òà äåïðè-
âàö³¿, â ÿêèõ çðàçêè ëâÏÂß äëÿ äîñë³-
äæåííÿ â³äáèðàëè î 14.00 ãîä òà
î 02.00 ãîä, îäíàê ì³æãðóïîâ³ ð³çíèö³
íå äîñÿãàëè ð³âíÿ â³ðîã³äíîñò³. Çàçíà-
÷èìî, ùî ó ùóð³â â óìîâàõ ïîñò³éíî¿
òåìðÿâè âíî÷³ ïëîùà ìàòåð³àëó, ³ìó-
íîðåàêòèâíîãî â³äíîñíî c-Fos, â³ðîã³-
äíî ïåðåâèùóâàëà òàêó â ³íòàêòíèõ
òâàðèí â àíàëîã³÷íèé ÷àñîâèé ïðîì³-
æîê (òàáë. 2). Êîðåëÿö³éíèé àíàë³ç î
14.00 ãîä âñòàíîâèâ ò³ñíèé îáåðíåíèé
çâ’ÿçîê ì³æ ïëîùàìè ÿäðà íåéðîíà ³
ìàòåð³àëó, ³ìóíîðåàêòèâíîãî â³äíîñíî
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c-Fos (r=-0,75) ó ãðóï³ òâàðèí, ÿê³ çà-
çíàëè ñâ³òëîâî¿ äåïðèâàö³¿.

Ìîäåëþâàííÿ ð³çíî¿ åï³ô³çàðíî¿
àêòèâíîñò³ ñóòòºâî âïëèíóëî íà êîí-
öåíòðàö³þ á³ëêà c-Fos â ñóá’ÿäðàõ
íåéðîí³â ëâÏÂß. Â óìîâàõ ñâ³òëîâî-
ãî ñòðåñó ³íäåêñ êîíöåíòðàö³¿ c-Fos
óäåíü ìåíøèé íà 29,4%, à âíî÷³ – íà
16,5% ñòîñîâíî àíàëîã³÷íèõ âåëè-
÷èí â ³íòàêòí³é ãðóï³. Îäíàê íàé-
á³ëüø³ çðóøåííÿ â êîíöåíòðàö³¿ á³ë-
êà, ùî äîñë³äæóºòüñÿ, âèÿâèëè ó çðà-
çêàõ, âçÿòèõ î 14.00 ãîä ó ùóð³â, ÿêèõ
óòðèìóâàëè â ïîñò³éí³é òåìðÿâ³.
²íäåêñ êîíöåíòðàö³¿ ñòàíîâèâ ó ö³é
ï³äãðóï³ 0,573±0,0244 ó.î., ïåðåâè-
ùóþ÷è íà 73,6% àíàëîã³÷íèé ïîêà-
çíèê â ³íòàêòíèõ îñîáèí (ð<0,001).
Íåçíà÷íå (íà 8,5%) ï³äâèùåííÿ ³íäå-
êñó êîíöåíòðàö³¿ á³ëêà c-Fos â ñóá’ÿä-
ðàõ íåéðîí³â ëâÏÂß ùîäî ïàðàìåò-
ðà ³íòàêòíèõ òâàðèí â³äì³÷àëè ïðè
ìîäåëþâàíí³ ã³ïåðôóíêö³¿ åï³ô³çà
ìîçêó ³ âíî÷³. Ó òâàðèí, ÿê³ ïåðåáóâà-
ëè çà ñòàíäàðòíîãî ñâ³òëîâîãî ðåæè-
ìó ³ ïðè ñâ³òëîâ³é äåïðèâàö³¿, ³íäåêñ
êîíöåíòðàö³¿ á³ëêà c-Fos âäåíü, â³ðî-
ã³äíî âèùèé (ð<0,01), í³æ àíàëîã³÷-
íå çíà÷åííÿ âíî÷³. Ïðè ã³ïåðôóíêö³¿
øèøêîïîä³áíî¿ çàëîçè ³íäåêñ êîíöå-
íòðàö³¿ c-Fos, âèì³ðÿíèé âäåíü, ïåðå-
âèùóâàâ í³÷íå çíà÷åííÿ â ö³é ãðóï³
á³ëüøå, í³æ âäâ³÷³. Â ³íòàêòí³é ãðóï³
í³÷íà âåëè÷èíà ñòàíîâèëà â ñåðåä-
íüîìó ò³ëüêè 71,5% äåííîãî ïîêàç-
íèêà. Ïðè öüîìó ó ùóð³â, ÿêèõ ï³ääà-
ëè ïîñò³éíîìó îñâ³òëåííþ, äåíí³ òà
í³÷í³ âåëè÷èíè ³íäåêñó êîíöåíòðàö³¿
c-Fos â³ðîã³äíî íå ð³çíèëèñÿ ì³æ ñî-
áîþ (òàáë. 2).

Çà òàêèõ óìîâ åêñïåðèìåíòó ³íäåêñ
âì³ñòó á³ëêà c-Fos ó ñóá’ÿäðàõ íåé-
ðîí³â ëâÏÂß â ³íòàêòí³é ãðóï³ î
02.00 ãîä â³ðîã³äíî ìåíøèé (íà 44,5%,
ð<0,01), í³æ óäåíü. Â îñîáèí, ÿê³ ïå-
ðåáóâàëè â óìîâàõ ñâ³òëîâîãî ñòðåñó,
äåííèé ïîêàçíèê ³íäåêñó âì³ñòó c-Fos
íà 33,0% íèæ÷èé â³ä òàêîãî â ³íòàêò-
í³é ãðóï³, à í³÷íèé – íàáëèæàâñÿ äî
çíà÷åííÿ ó âêàçàí³é ãðóï³ ïîð³âíÿííÿ.
Ïîä³áíîþ âèÿâèëàñü ³ äîáîâà äèíàì³-
êà äàíîãî ïàðàìåòðà, îäíàê â³ðîã³äíî¿
ð³çíèö³ ì³æ äåííèì ³ í³÷íèì ð³âíÿìè
â ñåð³¿ ñòðåñîâàíèõ ñâ³òëîì òâàðèí íå
â³äì³÷åíî (òàáë. 2).
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Âèðàæåíå ï³äâèùåííÿ êîíöåíòðàö³¿ á³ëêà c-Fos
â ñóá’ÿäðàõ íåéðîí³â ëâÏÂß î 14.00 ãîä ó ùóð³â â
óìîâàõ ïîñò³éíî¿ òåìðÿâè â³äïîâ³äíî ñïðè÷èíèëî
âèñîê³ çíà÷åííÿ é ³íäåêñó ñóìàðíîãî âì³ñòó öüîãî
á³ëêà (196% ïîð³âíÿíî ç â³äïîâ³äíèì çíà÷åííÿì â
³íòàêòí³é ãðóï³). Î 02.00 ãîä âêàçàíèé ³íäåêñ â
îñîáèí çàçíà÷åíî¿ ãðóïè ñóòòºâî çìåíøóâàâñÿ,
íàáëèæàþ÷èñü äî àíàëîã³÷íèõ çíà÷åíü ãðóï ïîð³-
âíÿííÿ (³íòàêòíèõ ùóð³â ³ òâàðèí, ÿêèì ìîäåëþâà-
ëè ã³ïîôóíêö³þ åï³ô³çà ìîçêó) (òàáë. 2).

Ùîäî ³íòåãðàëüíî¿ ù³ëüíîñò³ ìàòåð³àëó, ³ìóíî-
ðåàêòèâíîãî äî c-Fos, ó òêàíèí³ ëâÏÂß öåé ïàðà-
ìåòð ó äîñë³äæóâàíèõ ï³äãðóïàõ êîëèâàâñÿ â³ä
100 äî 204 íåéðîí³â íà 1 ìì2 ïëîù³ çð³çó. Â³äì³-
òèìî, ùî â ³íòàêòíèõ ùóð³â á³ëüø³ çíà÷åííÿ ù³ëü-
íîñò³ ëîêàë³çàö³¿ c-Fos-ïîçèòèâíèõ íåéðîí³â ó
ëâÏÂß ñïîñòåð³ãàëè âíî÷³, à â ãðóï³ òâàðèí, ÿê³
ïåðåáóâàëè â ã³ïåð³ëþì³í³çîâàíèõ óìîâàõ öèðêà-
ä³àííà äèíàì³êà âêàçàíîãî ïîêàçíèêà íàáóâàëà
çâîðîòíîãî õàðàêòåðó – ù³ëüí³ñòü á³ëüøà âäåíü.
Ïðè ìîäåëþâàííÿ ã³ïåðôóíêö³¿ çàëîçè ñåðåäí³
çíà÷åííÿ ù³ëüíîñò³ íåéðîí³â ç c-Fos-ïîçèòèâíè-
ìè ñóá’ÿäðàìè, âèðàõóâàí³ î 14.00 ³ 02.00 ãîä
ìàéæå îäíàêîâ³. Âèçíà÷àþ÷è ù³ëüí³ñòü âêàçàíèõ
íåéðîí³â, íàìè íå âñòàíîâëåíî ì³æãðóïîâèõ â³ä-
ì³ííîñòåé â åêñïåðèìåíòàëüíèõ ñåð³ÿõ. Ïðîòå
ïðè ñâ³òëîâ³é äåïðèâàö³¿ ÿê âäåíü, òàê ³ âíî÷³, à
ïðè ñâ³òëîâ³é ñòèìóëÿö³¿ – ò³ëüêè âíî÷³ ù³ëüí³ñòü
ðîçòàøóâàííÿ c-Fos-ïîçèòèâíèõ íåéðîí³â â³ðîã³-
äíî íèæ÷à â³ä òàêî¿ â ³íòàêòíèõ òâàðèí â àíàëî-
ã³÷í³ ïðîì³æêè äîáè (òàáë. 2).

Âàæëèâèé âïëèâ íà ³íäåêñ ³íòåãðàëüíî¿ ù³ëü-
íîñò³ c-Fos ó òêàíèí³ ëâÏÂß ìàëè çì³íè êîíöåí-
òðàö³¿ äàíîãî á³ëêà òà ³íäåêñó éîãî âì³ñòó â ñóá’-
ÿäðàõ íåéðîí³â. ²íäåêñè ³íòåãðàëüíî¿ ù³ëüíîñò³ c-
Fos ó òâàðèí, ÿê³ ïåðåáóâàëè ó ô³ç³îëîã³÷íèõ óìî-
âàõ òà ïðè ïîñò³éí³é òåìðÿâ³ ñõîæ³ ³ â³ðîã³äíî íå
ð³çíèëèñÿ. Âîäíî÷àñ ³íäåêñ ñóìàðíî¿ ù³ëüíîñò³
á³ëêà c-Fos ó ùóð³â, ÿê³ çíàõîäèëèñÿ â óìîâàõ
ñâ³òëîâî¿ ñòèìóëÿö³¿, âäåíü íà 55,3%, à âíî÷³ – íà
44,1% íèæ÷èé, í³æ àíàëîã³÷íå çíà÷åííÿ â ³íòàê-
òí³é ãðóï³ (òàáë. 2).

Âèñíîâêè
1. Ó ìåä³àëüíèõ äð³áíîêë³òèííèõ ñóá’ÿäðàõ
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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-

 Î. Ï. Ä³íîâà, 2009


