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Ðåàêö³¿ ³ìóíîíåéðîåíäîêðèííî¿ ñèñòåìè, ÿê³ ïðîÿâëÿëèñü ï³äâè-
ùåííÿì ð³âíÿ ïðîçàïàëüíèõ öèòîê³í³â, ã³ïåðêîðòèçîë³çìîì, íèçüêèì 
Ò3-ñèíäðîìîì, äîñë³äæóâàëî ÷èìàëî àâòîð³â ïðè ñåïñèñ³, ïîë³òðàâ-
ì³, ñåðöåâî-ñóäèíí³é ïàòîëîã³¿, ó ãîñòðîìó ïåð³îä³ ×ÌÒ [4, 6, 14]. Â 
óìîâàõ ãîñòðîãî ñòðåñó ó â³äïîâ³äü íà óøêîäæåííÿ ãîëîâíîãî ìîçêó 
âèíèêàº ðåàêö³ÿ ³ìóíîíåéðîåíäîêðèííî¿ ñèñòåìè [5], â îñíîâ³ ÿêî¿ 
ëåæèòü àêòèâàö³ÿ ã³ïîòàëàìî-ã³ïîô³çàðíî-íàäíèðíèêîâî¿ òà ñèìïàòî-
àäðåíàëîâî¿ îñåé [7].

Ï³ä ÷àñ ñòðåñ-ðåàêö³¿ ãîëîâíèìè åôåêòîðíèìè ãîðìîíàìè º ãëþ-
êîêîðòèêî¿äè òà êàòåõîëàì³íè, ì³æ âèâ³ëüíåííÿì ÿêèõ ³ñíóþòü ïî-
çèòèâí³ çâîðîòí³ çâ’ÿçêè. Â³äîìî, ùî ïðè äèçðåãóëÿö³éí³é ïàòîëîã³¿ 
ïàòîô³ç³îëîã³÷í³ êàñêàäè ñòðåñ-ðåàêö³¿ ïðèçâîäÿòü äî óøêîäæåííÿ 
êë³òèí [8]. Ç ñó÷àñíèõ ïîçèö³é, ÿê çàçíà÷àþòü N. Plotnikoff òà ñï³âàâò. 
[16], àêòèâàö³þ ñòðåñ-ðåàë³çóþ÷î¿ ³ìóíîíåéðîåíäîêðèííî¿ ñèñòåìè 
ïîâ’ÿçóþòü ³ç ä³ºþ ïðîçàïàëüíèõ öèòîê³í³â – ³íòåðëåéê³íó-1 (²Ë-1) 
òà ôàêòîðà íåêðîçó ïóõëèí- (ÔÍÏ-), ÿê³ ä³þòü áåçïîñåðåäíüî íà 
íåéðîñåêðåòîðí³ êë³òèíè ã³ïîòàëàìóñà, ñòèìóëþþ÷è ñèíòåç ³ âèâ³ëü-
íåííÿ êîðòèêîë³áåðèíó, à ïîò³ì – àäðåíîêîðòèêîòðîïíîãî ãîðìîíó 
(ÀÊÒÃ) ³ òèì ñàìèì ñïðè÷èíþþòü àêòèâàö³þ ã³ïîòàëàìî-ã³ïîô³çàðíî-
íàäíèðíèêîâî¿ îñ³. Ðåçóëüòàòîì àêòèâàö³¿ ö³º¿ îñ³ º ï³äâèùåííÿ ð³âíÿ 
êîðòèêîñòåðî¿ä³â, íàñàìïåðåä êîðòèçîëó.

Ñüîãîäí³ çíà÷íà óâàãà â ïàòîãåíåç³ öåðåáðàëüíîãî ³øåì³÷íîãî ³í-
ñóëüòó ïðèä³ëÿºòüñÿ ïàòîá³îõ³ì³÷íèì çì³íàì, ÿê³ â³ä³ãðàþòü ïðîâ³ä-
íó ðîëü ó ïðîöåñàõ ðàííüîãî òà â³äñòðî÷åíîãî óøêîäæåííÿ ìîçêîâî¿ 
òêàíèíè [1]. Ñòðåñ-ðåàêö³ÿ íà ³øåì³÷íå óøêîäæåííÿ ãîëîâíîãî ìîç-
êó, ÿêà ïåðâèííî º àäàïòàö³éíîþ, íåçàáàðîì ïî÷èíàº áðàòè ó÷àñòü 
ó ìåõàí³çìàõ ïàòîëîã³÷íîãî ïðîöåñó. Íàäì³ðí³ ãîðìîíàëüí³ çì³íè 
ñïðè÷èíþþòü êîìïëåêñ öèðêóëÿòîðíèõ ³ ìåòàáîë³÷íèõ ïîðóøåíü [7, 
11], çàìèêàþ÷è ïàòîá³îõ³ì³÷í³ êîëà ãîñòðî¿ ñóäèííî¿ ìîçêîâî¿ íåäî-
ñòàòíîñò³.

ßê çàçíà÷àþòü Craig J. Smith et al. [15], íåâèð³øåíèì çàëèøàºòüñÿ 
çàïèòàííÿ, ÷è ìàº ³íòåðëåéê³í-6 (²Ë-6) ïðÿìå â³äíîøåííÿ äî ïàòîãå-
íåçó ³íôàðêòó ìîçêó, ÷è º ïðîñòî ìàðêåðîì çàïàëüíîãî óøêîäæåííÿ 
ÖÍÑ àáî óøêîäæåííÿ áóäü-ÿêî¿ ³íøî¿ ëîêàë³çàö³¿. ßê âñòàíîâèëè 
àâòîðè [9, 18], ²Ë-6 ìàº ê³ëüêà ïðîçàïàëüíèõ åôåêò³â, êîòð³ ìîæóòü 
áóòè â³äïîâ³äàëüíèìè çà çàïóñê ³ ðîçâèòîê ðàííüîãî çàïàëüíîãî óøêî-
äæåííÿ ìîçêó òà éîãî ñóäèí. Îêð³ì öüîãî, ð³âåíü ²Ë-6 ðåãóëþºòüñÿ 
òà ñòèìóëþºòüñÿ ïðîçàïàëüíèìè öèòîê³íàìè, ³íòåðëåéê³íîì 1- (²Ë-
1) òà ÔÍÏ- [13]. Ïðè äîñë³äæåíí³ ñèñòåìè òðèãåðíèõ ïðîçàïàëü-
íèõ öèòîê³í³â ð³âåíü ²Ë-1 ó õâîðèõ íà ³øåì³÷íèé ³íñóëüò âèÿâèâñÿ 
äîñòîâ³ðíî âèùèì çà êîíòðîëüí³ çíà÷åííÿ [3]. Ç ³íøîãî áîêó, ²Ë-6 
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òàêîæ ïðîÿâëÿº íåéðîòðîô³÷íèé [12] òà ïðîòèçàïàëüíèé åôåêòè [10], 
êîòð³ ìîæóòü ìàòè çíà÷åííÿ ïðè öåðåáðàëüí³é ³øåì³¿.

Âàæëèâèì ïèòàííÿì, íà äóìêó ðÿäó àâòîð³â, çàëèøàºòüñÿ òå, ÷è 
ñï³ââ³äíîñÿòüñÿ íåçàëåæíî ïåðèôåðè÷í³ ìàðêåðè çàïàëåííÿ ç òÿæê³ñ-
òþ ³íñóëüòó ³ îá’ºìîì âîãíèùà ³íôàðêòó. N.Vila òà ñï³âàâòîðè [17] 
çàçíà÷àþòü, ùî êîíöåíòðàö³ÿ ²Ë-6 º íåçàëåæíèì ôàêòîðîì ïðîãíîçó 
ðàííüîãî ïîã³ðøåííÿ íåâðîëîã³÷íîãî ñòàòóñó ïðè ³øåì³÷íîìó ³íñóëüò³. 
Ï³êîâà êîíöåíòðàö³ÿ ²Ë-6 ïîíàä 30,5 ïã/ìë, çã³äíî ç äàíèìè Craig J. 
Smith et al. [15], áóëà ïîâ’ÿçàíà ç ï³äâèùåíîþ ñìåðòí³ñòþ ïðîòÿãîì 
12 ì³ñÿö³â ï³ñëÿ ³øåì³÷íîãî ³íñóëüòó.

²Ë-6 ä³º ÿê ïîòóæíèé àêòèâàòîð ã³ïîòàëàìî-ã³ïîô³çàðíî-íàäíèð-
íèêîâî¿ ñèñòåìè, à ãëþêîêîðòèêî¿äè ðåãóëþþòü éîãî ñåêðåö³þ çà 
ïðèíöèïîì íåãàòèâíîãî çâîðîòíîãî çâ’ÿçêó. Îêð³ì öüîãî, ñåêðåö³ÿ 
²Ë-6 ïîñèëþºòüñÿ ï³ä âïëèâîì ñòðåñó ³ ðåãóëþºòüñÿ êàòåõîëàì³íàìè 
çà ïðèíöèïîì ïîçèòèâíîãî çâîðîòíüîãî çâ’ÿçêó [19].

Òàêèì ÷èíîì, âñòàíîâëåíèé ò³ñíèé çâ’ÿçîê ì³æ ãîìåîñòàçîì ãîð-
ìîí³â òà öèòîê³í³â ïðè íèçö³ çàõâîðþâàíü, çîêðåìà ïðè ³øåì³÷íîìó 
³íñóëüò³, é äîâåäåíà âèñîêà ä³àãíîñòè÷íà òà ïðîãíîñòè÷íà ö³íí³ñòü 
â³äïîâ³äíèõ á³îõ³ì³÷íèõ ïàðàìåòð³â. Ïðîòå â ë³òåðàòóð³ ìè íå çíàéøëè 
äîñë³äæåíü äèíàì³êè çì³í ãîðìîí³â êîðè íàäíèðíèê³â òà öèòîê³í³â 
ïðè ñóáàðàõíî¿äàëüíîìó êðîâîâèëèâ³ (ÑÀÊ) çàëåæíî â³ä ðîçâèòêó 
êë³í³÷íîãî âàçîñïàçìó òà âòîðèííîãî ³øåì³÷íîãî óøêîäæåííÿ ãîëîâ-
íîãî ìîçêó.

Ìåòà äîñë³äæåííÿ – ïðîñòåæèòè çà äèíàì³êîþ ð³âíÿ öèòîê³í³â 
³ ãëþêîêîðòèêî¿ä³â ÿê ìàðêåð³â çàïàëüíî¿ òà ñòðåñîâî¿ ðåàêö³¿, ïðè 
ãåìîðàã³÷íîìó ³íñóëüò³, âèçíà÷èòè ¿õ ä³àãíîñòè÷íå òà ïðîãíîñòè÷íå 
çíà÷åííÿ.

Ìàòåð³àë ³ ìåòîäè äîñë³äæåííÿ. Îáñòåæåíî 27 õâîðèõ ç ãåìîðà-
ã³÷íèì ³íñóëüòîì íà ´ðóíò³ ðîçðèâ³â àðòåð³àëüíèõ àíåâðèçì ð³çíî¿ 
ëîêàë³çàö³¿. Ç äàíî¿ ãðóïè âèä³ëåíî 11 ïàö³ºíò³â ç íåñïðèÿòëèâèì 
ïåðåá³ãîì çàõâîðþâàííÿ, êîëè ðîçâèâàëàñü âòîðèííà ³øåì³ÿ ãîëîâ-
íîãî ìîçêó àáî ñìåðòü ïàö³ºíòà âíàñë³äîê ³øåì³÷íèõ óñêëàäíåíü 
ñóáàðàõíî¿äàëüíîãî êðîâîâèëèâó. Íà 1–3, 7 òà 14-ó äîáè ãîñòðîãî 
ïåð³îäó âèçíà÷àëè åêñêðåö³þ ïðîäóêò³â ìåòàáîë³çìó ãëþêîêîðòè-
êî¿ä³â – 17-êåòîãåííèõ ñòåðî¿ä³â (17-ÊÃÑ) – ìåòîäîì Norymberski â 
ìîäèô³êàö³¿ Þ.Â. Êóëà÷êîâñüêîãî ³ Á.Ñ. Ìàð’ºíêà (1964), òà ð³âíÿ 
²Ë-6 â ñèðîâàòö³ êðîâ³ ïàö³ºíò³â ç âèêîðèñòàííÿì íàáîðó ðåàãåíò³â 
«ÈÍÒÅÐËÅÉÊÈÍ-6 – ÈÔÀ-ÁÅÑÒ» À-8768. Ñòàòèñòè÷íó îáðîáêó äà-
íèõ âèêîíóâàëè çà äîïîìîãîþ ïðîãðàìè Statistica 6,0.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. Ïðè äîñë³äæåíí³ âì³ñòó 
17-ÊÃÑ ó äîáîâ³é ñå÷³ õâîðèõ ç ãåìîðàã³÷íèì ³íñóëüòîì áóëî ïîì³÷åíî, 
ùî íà 1–3-þ äîáó ¿õ âì³ñò â ñåðåäíüîìó ñòàíîâèâ 156,8±2,1 ìêìîëü/
äîáó, äîñòîâ³ðíî ï³äâèùóþ÷èñü ïîð³âíÿíî ç êîíòðîëåì (50,8±3,6 
ìêìîëü/ë, ð<0,05).

Íà 7-ó äîáó ð³âåíü 17-ÊÃÑ â ñå÷³ çíèæóâàâñÿ, õî÷à äîñòîâ³ðíî¿ 
ð³çíèö³ â³äíîñíî äî 1–3-¿ äîáè íå ñïîñòåð³ãàëè (ð>0,05). Ó öåé ïåð³-
îä ÷àñó äîáîâà åêñêðåö³ÿ 17-ÊÃÑ ñòàíîâèëà 154,9±4,2 ìêìîëü/äîáó. 
Â³äíîñíî êîíòðîëþ öå çíà÷åííÿ áóëî äîñòîâ³ðíî (ð<0,001) âèùèì.

Òåíäåíö³ÿ äî çíèæåííÿ äîáîâî¿ åêñêðåö³¿ 17-ÊÃÑ óòðèìóâàëàñÿ 
íà 14-ó äîáó ïðè äîñòîâ³ðí³é ð³çíèö³ â³äíîñíî äî 1–3-¿ òà 7-¿ ä³á 
(ð<0,001). Ó öåé ïåð³îä ÷àñó äîáîâà åêñêðåö³ÿ 17-ÊÃÑ ñòàíîâèëà 
98,3±2,4 ìêìîëü/äîáó. Â³äíîñíî êîíòðîëþ öå çíà÷åííÿ çàëèøàëîñÿ 
äîñòîâ³ðíî âèùèì (ð<0,05) (ðèñ. 1).
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Ðèñ. 1. Äèíàì³êà ð³âíÿ 17-ÊÃÑ (ìêìîëü/ë) ó õâîðèõ ç ãåìîðàã³÷íèì ³íñóëüòîì

Ïðîàíàë³çîâàíî á³îõ³ì³÷íèé ïðîô³ëü ó 11 ïàö³ºíò³â, ÿê³ ïîìåðëè 
âíàñë³äîê ãåìîðàã³÷íîãî ³íñóëüòó. Ïðè ïîð³âíÿíí³ âì³ñòó â ñå÷³ 17-
ÊÃÑ íà 1–3-þ äîáó çàõâîðþâàííÿ ç êîíòðîëåì ó ïàö³ºíò³â ² (ò³, ùî 
âèæèëè) ³ ²² (ò³, ùî ïîìåðëè) ãðóï éîãî çíà÷åííÿ áóëî äîñòîâ³ðíî 
âèùèì (ð<0,001) ³ ñòàíîâèëî â³äïîâ³äíî 150,5±2,4 ìêìîëü/äîáó ³ 
165,4±1,6 ìêìîëü/äîáó. Ð³âåíü 17-ÊÃÑ ó ñå÷³ ïàö³ºíò³â ² ãðóïè, òîáòî 
òèõ, ùî âèæèëè, áóâ äîñòîâ³ðíî (ð<0,001) íèæ÷èì, í³æ ó ïàö³ºíò³â 
²² ãðóïè (ðèñ. 2).

Ðèñ. 2. Ð³âåíü 17-ÊÃÑ (ìêìîëü/ë) ó õâîðèõ ç ãåìîðàã³÷íèì ³íñóëüòîì

çàëåæíî â³ä ïåðåá³ãó çàõâîðþâàííÿ

ßê ñâ³ä÷èòü ðèñ. 2, íà 7-ó äîáó çàõâîðþâàííÿ ñïîñòåð³ãàëîñÿ äî-
ñòîâ³ðíå (ïîð³âíÿíî ç 1–3-þ äîáîþ) çíèæåííÿ ð³âíÿ 17-ÊÃÑ ó ² ãðóï³ 
äîñë³äæóâàíèõ (ð<0,05) òà ³ñòîòíå éîãî ï³äâèùåííÿ ó ïàö³ºíò³â ²² ãðóïè 
(ð<0,001). Ïîð³âíÿíî ç êîíòðîëåì ö³ çíà÷åííÿ çàëèøàëèñÿ äîñòîâ³ð-
íî âèùèìè (ð<0,001). Àáñîëþòí³ ïîêàçíèêè äîð³âíþâàëè 142,5±1,4 
ìêìîëü/äîáó ó ïàö³ºíò³â ² ãðóïè ³ 181,3±4,0 ìêìîëü/äîáó ó ïàö³ºíò³â 
²² ãðóïè. Åêñêðåö³ÿ 17-ÊÃÑ ç ñå÷åþ ó ïàö³ºíò³â ² ãðóïè áóëà â³ðîã³äíî 
(ð<0,001) íèæ÷îþ, í³æ ó ïàö³ºíò³â ²² ãðóïè, ö³ â³äì³ííîñò³ íà 7-ó äîáó 
ïîãëèáëþâàëèñü ïîð³âíÿíî ç 1–3-þ äîáîþ.

Ð³âåíü ²Ë-6 íà 1–3-þ äîáó çàõâîðþâàííÿ ñòàíîâèâ 5,2±1,7 ïã/
ìë, áóäó÷è íåäîñòîâ³ðíî (p=0,1) ï³äâèùåíèì ïîð³âíÿíî ç êîíòðîëåì 
(1,9±0,1 ïã/ìë). Íà 7-ó äîáó ð³âåíü ²Ë-6 ñòàíîâèâ 7,6±1,8 ïã/ìë òà 
áóâ äîñòîâ³ðíî (p<0,01) ï³äâèùåíèì ïîð³âíÿíî ç êîíòðîëåì. Íà 14-ó 
äîáó â³äáóâàëîñü çíèæåííÿ ð³âíÿ ²Ë-6 ìàéæå âäâ³÷³ ïîð³âíÿíî ³ç 7-þ 
äîáîþ äî 4,0±0,6 ïã/ìë (ðèñ. 3).
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Ðèñ. 3. Ð³âåíü ²Ë-6 (â ïã/ìë) â ð³çí³ òåðì³íè ï³ñëÿ ãåìîðàã³÷íîãî ³íñóëüòó

Íà 1–3-þ äîáó ñïîñòåð³ãàþòüñÿ â³äì³ííîñò³ ð³âíÿ ²Ë-6 çàëåæíî â³ä 
ïåðåá³ãó ãåìîðàã³÷íîãî ³íñóëüòó. Ïðè ñïðèÿòëèâîìó ïåðåá³ãó â öåé 
òåðì³í ð³âåíü ²Ë-6 áóâ äîñòîâ³ðíî (p<0,05) âèùèì ³ ñòàíîâèâ 10,6±2,2 
ïã/ìë, òîä³ ÿê ïðè íåñïðèÿòëèâîìó ïåðåá³ãó öåé ïîêàçíèê ñòàíîâèâ 
3,8±0,5 ïã/ìë. Íà 7-ó äîáó òåæ â³äì³÷åíî äîñòîâ³ðíó (p<0,05) ð³çíè-
öþ çàëåæíî â³ä ïåðåá³ãó çàõâîðþâàííÿ. Ïðè ñïðèÿòëèâîìó ïåðåá³ãó 
ð³âåíü ²Ë-6 ñòàíîâèâ 3,6±0,8 ïã/ìë, ³ áóâ íåäîñòîâ³ðíî (p>0,05) ï³äâè-
ùåíèì ïîð³âíÿíî ç êîíòðîëåì, òîä³ ÿê ïðè íåñïðèÿòëèâîìó ïåðåá³ãó 
öåé ïîêàçíèê áóâ äîñòîâ³ðíî (p<0,02) âèùèì â³ä êîíòðîëþ ³ ñòàíîâèâ 
11,6±2,9 ïã/ìë (ðèñ. 4).

Ðèñ. 4. Ð³âåíü ²Ë-6 (â ïã/ìë) â ð³çí³ òåðì³íè ï³ñëÿ òðàâìè
çàëåæíî â³ä ðåçóëüòàò³â ë³êóâàííÿ

ßê âèäíî ç ðèñ. 4, ñïðèÿòëèâèé ïåðåá³ã çàõâîðþâàííÿ ñóïðîâîäæó-
ºòüñÿ äîñòîâ³ðíèì (p<0,05) çíèæåííÿì ð³âíÿ ²Ë-6 íà 7-ó äîáó ïîð³âíÿíî 
ç 1–3-þ, à íåñïðèÿòëèâèé, íàâïàêè, äîñòîâ³ðíèì (p<0,05) òðèêðàòíèì 
çðîñòàííÿì âì³ñòó ²Ë-6 â ö³ òåðì³íè.

Àíàë³çóþ÷è îòðèìàí³ íàìè äàí³, áà÷èìî, ùî ç 1-¿ äîáè ï³ñëÿ ðîçâè-
òêó ãåìîðàã³÷íîãî ³íñóëüòó ñïîñòåð³ãàºòüñÿ ñóòòºâå (â 2,7 ðàçó) ï³äâè-
ùåííÿ ð³âíÿ ²Ë-6, ÿêå âèêàçóº òåíäåíö³þ äî äîñòîâ³ðíîñò³, òà äîñòîâ³ðíå 
ï³äâèùåííÿ åêñêðåö³¿ 17-ÊÃÑ â 3,1 ðàçó ïîð³âíÿíî ç êîíòðîëüíèì. Öå 
óçãîäæóºòüñÿ ç äàíèìè ë³òåðàòóðè ïðî àêòèâàö³þ ñòðåñ-ðåàë³çóþ÷î¿ 
ñèñòåìè ó â³äïîâ³äü íà óøêîäæåííÿ ãîëîâíîãî ìîçêó [3] ³ ñâ³ä÷èòü 
ïðî íàïðóæåí³ñòü òðèãåðíèõ ìåõàí³çì³â ³ àêòèâàö³þ ñòðåñ-ñèñòåìè ç 
ïåðøî¿ äîáè ³íñóëüòó. Ïðè öüîìó ð³âåíü 17-ÊÃÑ º çíà÷íî ï³äâèùåíèì 
â òåðì³í 1–3-ÿ äîáà íåçàëåæíî â³ä ïîäàëüøîãî ïåðåá³ãó. Íà 7-ó äîáó 
ñïîñòåð³ãàºòüñÿ ð³çíà äèíàì³êà ð³âíÿ 17-ÊÃÑ, êîëè ïðè ñïðèÿòëèâîìó 
ïåðåá³ãó ð³âåíü ïîð³âíÿíî ç 1–3-þ äîáîþ äîñòîâ³ðíî çíèæóºòüñÿ, à ïðè 
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íåñïðèÿòëèâîìó, íàâïàêè, äîñòîâ³ðíî ï³äâèùóºòüñÿ. Òàêèì ÷èíîì, çà 
ðàõóíîê ã³ïåðàêòèâàö³¿ ã³ïîòàëàìî-ã³ïîô³çàðíî-íàäíèðíèêîâî¿ ñèñòåìè, 
ÿê çàçíà÷åíî Ã.Í. Êðèæàíîâñüêèì [2], ïåðâèííî êîìïåíñàòîðíèé àêò 
ïðè íåñïðèÿòëèâîìó ïåðåá³ãó ñòàº «õâîðîáîþ àäàïòàö³¿», ùî âèÿâëÿ-
ºòüñÿ â ïîäàëüøîìó âèñîêîìó ð³âí³ ãëþêîêîðòèêî¿ä³â íà 7-ó äîáó ï³ñëÿ 
ãåìîðàã³÷íîãî ³íñóëüòó.

Â.Î. Ìàëàõîâ, Â.Î. Ìîíàñòèðñüêèé [3] âèÿâèëè äîñòîâ³ðíèé ïî-
çèòèâíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ ð³âíÿìè ²Ë-1 òà êîðòèçîëó, ùî 
ï³äòâåðäæóº öèòîê³íîâî-ãîðìîíàëüíó ³íäóêö³þ ñòðåñ-â³äïîâ³ä³ íà ³øå-
ì³÷íå óøêîäæåííÿ ãîëîâíîãî ìîçêó. Âñòàíîâëåíî óøêîäæóâàëüíèé 
âïëèâ íàäì³ðíî¿ ñòðåñ-ðåàêö³¿, ÿêà ï³ä ÷àñ ãîñòðî¿ öåðåáðàëüíî¿ ³øåì³¿ 
ïðåäñòàâëÿº ñîáîþ òÿæêèé äèñòðåñ ç öèòîòîêñè÷íîþ òà ïðîàïîïòîçíîþ 
ä³ºþ öèòîê³í³â ³ ñòðåñîðíèõ ãîðìîí³â, ùî ïîçíà÷àºòüñÿ íà ñóìàðíîìó 
êë³í³÷íîìó áàë³ òà ñòóïåí³ íåâðîëîã³÷íîãî äåô³öèòó [3].

ßê çàçíà÷åíî âèùå, G. Ramadori et al. [18] ñïîñòåð³ãàëè ê³ëüêà 
ïðîçàïàëüíèõ åôåêò³â ²Ë-6, êîòð³ ââàæàëè â³äïîâ³äàëüíèìè çà çàïóñê 
³ ðîçâèòîê ðàííüîãî çàïàëüíîãî óøêîäæåííÿ ìîçêó òà éîãî ñóäèí. Çà 
íàøèìè äàíèìè, â ïàö³ºíò³â ç ãåìîðàã³÷íèì ³íñóëüòîì ñïîñòåð³ãàºòü-
ñÿ çíà÷íà çàïàëüíà ðåàêö³ÿ â 1–3-þ äîáó ó â³äïîâ³äü íà êðîâîâèëèâ, 
äîñòîâ³ðíî àêòèâí³øà ïðè ñïðèÿòëèâîìó ïåðåá³ãó, ùî ìè ðîçö³íþºìî 
ÿê çàõèñíó ðåàêö³þ, êîòðà ïðè íåñïðèÿòëèâîìó ïîäàëüøîìó ïåðåá³-
ãó â öåé æå òåðì³í ïðèãí³÷åíà. Ç ïðàöü D.L Gruol et al. â³äîìî [12], 
ùî ²Ë-6 òàêîæ ïðîÿâëÿº íåéðîòðîô³÷íèé åôåêò, à R. Schindler et al. 
[10] çàçíà÷èâ ïðîòèçàïàëüí³ åôåêòè ²Ë-6, êîòð³ ìîæóòü òåæ ìàòè 
çíà÷åííÿ ï³ñëÿ öåðåáðàëüíî¿ ³øåì³¿. Ñàíîãåíåòè÷íà, íà íàø ïîãëÿä, 
çàïàëüíà ðåàêö³ÿ, ÿêà ðîçâèâàºòüñÿ âæå íà 1–3-þ äîáó ï³ñëÿ ãåìîðà-
ã³÷íîãî ³íñóëüòó, êîëè ïðè ñïðèÿòëèâîìó ïåðåá³ãó íà 7-ó äîáó áà÷èìî 
òåíäåíö³þ íîðìàë³çàö³¿ ð³âíÿ ²Ë-6, ñòàº ôàêòîðîì ïàòîãåíåçó ñïàçìó 
ìîçêîâèõ ñóäèí ïðè íåñïðèÿòëèâîìó ïåðåá³ãó çàõâîðþâàííÿ, êîëè íà 
7-ó äîáó ñïîñòåð³ãàºòüñÿ äîñòîâ³ðíå òðèêðàòíå çðîñòàííÿ éîãî ð³âíÿ. 
Ï³ê çàïàëüíî¿ ðåàêö³¿ â íàøèõ õâîðèõ ç íåñïðèÿòëèâèì ïåðåá³ãîì 
ñï³âïàäàº ç ï³êîì ã³ïåðàêòèâàö³¿ ñèñòåìè ã³ïîòàëàìóñ-ã³ïîô³ç-êîðà 
íàäíèðíèê³â, à çà ÷àñîì – ³ç çàãàëüíî âèçíàíèìè òåðì³íàìè ðîçâèòêó 
òà ï³êó âàçîñïàçìó é âèíèêíåííÿ âòîðèííî¿ ³øåì³¿ ìîçêó ïðè ÑÀÊ. 
N. Vila et al. [17], J. Craig Smith et al. [15] âèÿâèëè ïðîãíîñòè÷íó 
ö³íí³ñòü âèñîêèõ êîíöåíòðàö³é ²Ë-6 ùîäî ïîã³ðøåííÿ íåâðîëîã³÷íîãî 
ñòàòóñó òà ñìåðò³ ïðè ³øåì³÷íîìó ³íñóëüò³. Ó íàøèõ ñïîñòåðåæåííÿõ 
äîñòîâ³ðíå ï³äâèùåííÿ êîíöåíòðàö³¿ ²Ë-6 íà 1–3-þ äîáè ñïîñòåð³ãàëîñü 
ïðè ñïðèÿòëèâîìó ðåçóëüòàò³ ë³êóâàííÿ, ùî, ç îäíîãî áîêó, º âèÿâîì 
çàïàëüíî¿ â³äïîâ³ä³ íà êðîâîâèëèâ â ïîðîæíèíó ÷åðåïà, ç ³íøîãî – 
ñâ³ä÷èòü ïðî ïåðåâàæíî íåéðîòðîô³÷íó òà ïðîòèçàïàëüíó ä³þ äàíîãî 
öèòîê³íó â öåé ïåð³îä. Äîñòîâ³ðíå ï³äâèùåííÿ éîãî ð³âíÿ íà 7-ó äîáó 
ïîºäíóâàëîñü ç íåñïðèÿòëèâèì ðåçóëüòàòîì ë³êóâàííÿ, ùî, íà íàøó 
äóìêó, âêàçóº íå ëèøå íà òÿæêó, òðèâàëó ñèñòåìíó çàïàëüíó ðåàêö³þ 
ïðè ãåìîðàã³÷íîìó ³íñóëüò³, à é íà ðîëü ïðîçàïàëüíîãî åôåêòó ²Ë-6 
â ïàòîãåíåç³ âàçîñïàçìó òà â³äòåðì³íîâàíîãî ³øåì³÷íîãî óøêîäæåííÿ 
ìîçêó ç îäí³º¿ ñòîðîíè, òà íà çàëåæí³ñòü ð³âíÿ êîíöåíòðàö³¿ ²Ë-6 â³ä 
òÿæêîñò³ ïåðåë³÷åíèõ óñêëàäíåíü – ç ³íøîãî áîêó.

Âèñíîâêè. Ïðè ãåìîðàã³÷íîìó ³íñóëüò³ ñïîñòåð³ãàºòüñÿ âèðàæåíà 
ã³ïåðôóíêö³ÿ ã³ïîòàëàìî-ã³ïîô³çàðíî-íàäíèðíèêîâî¿ ñèñòåìè ó âè-
ãëÿä³ ï³äâèùåííÿ ð³âíÿ åêñêðåö³¿ ìåòàáîë³ò³â ãëþêîêîðòèêî¿ä³â òà 
çàïàëüíà ðåêö³ÿ, ÿêà ïðîÿâëÿºòüñÿ ï³äâèùåííÿì ð³âíÿ ²Ë-6 â äèíà-
ì³ö³ ãîñòðîãî ïåð³îäó çàõâîðþâàííÿ. Âèñîê³ êîíöåíòðàö³¿ ìåòàáîë³-
ò³â ãëþêîêîðòèêî¿ä³â òà ²Ë-6 ñïîñòåð³ãàþòüñÿ ïðè íåñïðèÿòëèâîìó 
ïåðåá³ãó ãåìîðàã³÷íîãî ³íñóëüòó. Äîñòîâ³ðíå çðîñòàííÿ ð³âíÿ 17-ÊÃÑ 
òà ²Ë-6 íà 7-ó äîáó ïîð³âíÿíî ç ïåð³îäîì 1–3-ÿ äîáà ìîæå ñëóæèòè 
äîäàòêîâèì êðèòåð³ºì äëÿ ïðîãíîçó ðèçèêó âàçîñïàçìó ³ âòîðèííî-
ãî ³øåì³÷íîãî óøêîäæåííÿ ìîçêó ïðè ãåìîðàã³÷íîìó ³íñóëüò³. Ïðè 
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ãåìîðàã³÷íîìó ³íñóëüò³ çðîñòàííÿ ð³âíÿ ²Ë-6 ìàº äâîÿêî ñïðÿìîâàíó 
ä³þ: â òåðì³í 1–3-ÿ äîáà ïåðåâàæàþòü éîãî ïðîòèçàïàëüí³, à íà 7-ó 
äîáó – ïðîçàïàëüí³ åôåêòè. 
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Ïðè ãåìîððàãè÷åñêîì èíñóëüòå íàáëþäàþòñÿ âûñîêèå êîíöåíòðàöèè ìåòàáîëèòîâ 

ãëþêîêîðòèêîèäîâ è èíòåðëåéêèíà-6 (ÈË-6). Äîñòîâåðíîå ïîâûøåíèå óðîâíÿ 17-êå-

òîãåííûõ ñòåðîèäîâ (17-ÊÃÑ) è ÈË-6 íà 7-å ñóòêè ïîñëå ãåìîððàãè÷åñêîãî èíñóëüòà â 

ñðàâíåíèè ñ ïåðèîäîì 1–3-è ñóòêè ìîãóò ñëóæèòü äîïîëíèòåëüíûì êðèòåðèåì ïðîãíîçà 

ðèñêà ðàçâèòèÿ âàçîñïàçìà è âòîðè÷íîãî èøåìè÷åñêîãî ïîâðåæäåíèÿ ãîëîâíîãî ìîçãà. 

Ïîâûøåíèå óðîâíÿ ÈË-6 èìååò ïðè ãåìîððàãè÷åñêîì èíñóëüòå äâîÿêîíàïðàâëåííîå 
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äåéñòâèå: íà 1–3-è ñóòêè ïðåîáëàäàþò åãî ïðîòèâîâîñïàëèòåëüíûå, à íà 7-å ñóòêè – 

ïðîâîñïàëèòåëüíûå ýôôåêòû.

Êëþ÷åâûå ñëîâà: ãåìîððàãè÷åñêèé èíñóëüò, àðòåðèàëüíàÿ àíåâðèçìà, ñòðåññîâàÿ 

ðåàêöèÿ, öèòîêèíû, ãëþêîêîðòèêîèäû, èììóíîíåéðîýíäîêðèííàÿ ñèñòåìà.

HUMORAL PROINFLAMMATORY FACTORS
AND STRESS-RELEASE SYSTEM ACTIVITY AFTER HEMORRHAGIC 

STROKE CAUSED BY ARTERIAL ANEURYSM RUPTURE

V. SHEVAGA1, A. NETLYUKH1, M. BILOBRYN1,
N. MATOLINETS1, I. KUNINA2

1Danylo Halytsky Lviv National Medical University
2Municipal emergency hospital of the city of Lviv

The research purpose was to set the dynamics of level of citokines and glucocortikoids 

as markers of inflammatory and stress reaction at hemorragic stroke, the diagnostic and 

prognostic value.

Methods. 27 patients with hemorragic stroke caused by a rupture of arterial ane-

urysms of different localization have been examined. 11 patients were selected with 

unfavourable course of disease, when the secondary cerebral ischemia or death of patient 

appeared as a result of ischemic complications of subarachnoid hemorrhage. The deter-

mination of metabolits of glucocorticoids – 17-ketogenous steroids (17-KGS) and level 

of interleukine-6 (IL-6) was conducted in the blood serum of patients on 1st–3rd, 7th and 

14th days of acute period.

Results of research and discussion. The content of 17-KGS in relation to the control 

was for certain enhanceable (control – 50,8±3,6 mkmole/l, p<0,001) in all probed terms 

after hemorragic stroke. The level of IL-6 on 1st–3rd days of disease was 5,2±1,7 pg/ml, 

being unreliable (p=0,1) enhanceable in comparison to the control (1,9±0,1 pg/ml). On 

the 7th day the level of IL-6 made 7,6±1,8 pg/ml and was reliably (p<0,01) elevated in 

comparison to the control. On the 14th day there was a decline of level of IL-6 almost 

twice in comparison to the 7th day down to 4,0±0,6 pg/ml. The patients of group with 

favourable outcome on the 1st–3rd days had a level of 17-KGS reliably (p<0,001) lower, 

than in patients with unfavourable course. On the 7th day of disease (in comparison to 

the 1st–3rd days) a reliable decline of 17-KGS level was observed in the first group of 

probed (p<0,05), while the patients of the second group showed its’ substantial increase 

(p<0,001). On the 1st–3rd days at favourable course of hemorragic stroke the level of IL-6 

was certainly (p<0,05) higher and made 10,6±2,2 pg/ml, while at unfavourable outcome 

this index consisted of 3,8±0,5 pg/ml. Favourable course on the 7th days was accompanied 

by the reliable (p<0,05) decline of IL-6 level comparing to the 1st–3rd day, and unfavour-

able, on the contrary, reliable (p<0,05) by three-fold growth of IL-6 in this term. 

Conclusions. There have been noted high concentrations of metabolits of glukocor-

ticoids and IL-6at hemorragic stroke. Reliable decline of 17-KGS level and IL-6 on 7th 

day after a hemorragic stroke in comparison to the period of 1–3rd days can serve as the 

additional criterion of prognosis of vasospasm appearance and delayed ischemic brain 

damage. Elevation of IL-6 level has different action with prevalence of anti-inflammatory 

effect on the 1st–3rd days, and mostly pro-inflammatory effect – on the 7th days after 

hemorragic stroke.

Key words: hemorrhagic stroke, arterial aneurysm, stress reaction, cytokines, gluco-

corticoids, immunoneuroendocryne system.


