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Àêòóàëüí³ñòü. Ùîðîêó â Óêðà¿í³ ðåºñòðóºòüñÿ
100-110 òèñ. ãîñòðèõ ïîðóøåíü ìîçêîâîãî êðîâî-
îá³ãó (ÃÏÌÊ), ç ÿêèõ áëèçüêî 57 % ñòàíîâèòü ³øå-
ì³÷íèé ³íñóëüò (²²) [1, 3]. Äàíèé ïîêàçíèê â Óêðà¿í³
çàëèøàºòüñÿ ñòàá³ëüíî âèñîêèì ³ ïåðåâèùóº àíàëî-
ã³÷íèé á³ëüøîñò³ ºâðîïåéñüêèõ êðà¿í, äå â³í ñòàíî-
âèòü áëèçüêî 200,0 íà 100 òèñ. íàñåëåííÿ [3, 11].
Àíàë³ç çàõâîðþâàíîñò³ íà ³íñóëüò â Óêðà¿í³ ïðîòÿ-
ãîì îñòàíí³õ äåñÿòèë³òü ñâ³ä÷èòü ïðî íåñïðèÿòëèâó
òåíäåíö³þ äî ¿¿ çðîñòàííÿ.

Îêñèäàòèâíèé ñòðåñ â³ä³ãðàº ïðîâ³äíó ðîëü ó ïà-
òîãåíåç³ ²², ðîçâèâàþ÷èñü âæå â ïåðø³ õâèëèíè
³øåì³¿. Îñîáëèâà íåáåçïåêà éîãî ðîçâèòêó ó öåíò-
ðàëüí³é íåðâîâ³é ñèñòåì³ çóìîâëåíà çíà÷íèì
âì³ñòîì â òêàíèí³ ìîçêó ë³ï³ä³â ³ç ïåðåâàãîþ ïîë-
³íåíàñè÷åíèõ æèðíèõ êèñëîò, ÿê³ ìîæóòü ñòàâàòè
ñóáñòðàòîì ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â [7, 10].
Êð³ì òîãî, àêòèâí³ñòü àíòèîêñèäàíòíèõ ñèñòåì ìîç-

êó º íèæ÷îþ ïîð³âíÿíî ³ç ³íøèìè îðãàíàìè, ùî ðî-
áèòü éîãî îñîáëèâî ÷óòëèâèì äî ä³¿ àêòèâíèõ ôîðì
êèñíþ [10, 15]. Ïðîòå ïðè îêñèäàòèâíîìó ñòðåñ³ â
ïåðøó ÷åðãó ïîøêîäæóþòüñÿ á³ëêîâ³ ìîëåêóëè, à íå
ë³ï³äè, ùî ïðèçâîäèòü äî çì³íè ô³çèêî-õ³ì³÷íèõ
âëàñòèâîñòåé á³ëêîâèõ êîìïîíåíò³â ìåìáðàí òà
ôåðìåíò³â ³ç ïîäàëüøîþ äåñòðóêö³ºþ êë³òèíè [4, 7,
15]. Öåé ïðîöåñ ìîæå áóòè îáîðîòíèì ïðè äîñòàò-
íüîìó åíåðãåòè÷íîìó ïîòåíö³àë³ êë³òèíè òà íàÿâ-
íîñò³ â í³é â³äíîâëåíîãî ãëóòàò³îíó [10, 15], òîìó
äèñôóíêö³ÿ ñèñòåìè ãëóòàò³îíïåðîêñèäàçè (ÃÏ) òà
ãëóòàò³îíðåäóêòàçè (ÃÐ) íå ìîæå çàáåçïå÷èòè äîñ-
òàòíüîãî çàõèñòó â óìîâàõ ³øåì³¿.

Îäíèì ³ç ìåòîä³â îö³íêè ñòóïåíÿ ïîøêîäæåííÿ
íåðâîâî¿ òêàíèíè, â òîìó ÷èñë³ ³ ïðè ÃÏÌÊ, º âèç-
íà÷åííÿ ð³âíÿ íåéðîíñïåöèô³÷íèõ á³ëê³â [8, 9, 12],
äî ÿêèõ íàëåæèòü íåéðîñïåöèô³÷íà åíîëàçà (ÍÑÅ) –
ãë³êîë³òè÷íèé ôåðìåíò, ùî ì³ñòèòüñÿ ó öèòîïëàçì³
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Àêòóàëüí³ñòü. Ùîðîêó â Óêðà¿í³ ðåºñòðóºòüñÿ 100-110 òèñ. ãîñòðèõ ïîðóøåíü ìîçêîâîãî êðîâîîá³ãó, ç ÿêèõ áëèçüêî 57%
ñòàíîâèòü ³øåì³÷íèé ³íñóëüò (²²). Âèâ÷åííÿ äèíàì³êè ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â òà ¿õ âçàºìîçâ’ÿçêó ³ç ïîêàçíèêàìè
îêñèäàòèâíîãî ñòðåñó ìîæå áóòè ³íôîðìàòèâíèì äëÿ îö³íêè ïðîãíîçó ïåðåá³ãó â³äíîâíîãî ïåð³îäó ²².

Ìåòà: âèâ÷åííÿ îñîáëèâîñòåé ð³âíÿ ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â, ñòàíó ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì òà ¿õ âïëè-
âó íà ïðîÿâè íåâðîëîã³÷íîãî äåô³öèòó ³ ôóíêö³îíàëüíîãî ñòàíó ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíîãî ²².

Ìàòåð³àëè òà ìåòîäè. Îáñòåæåíî 120 ïàö³ºíò³â â ðàííüîìó â³äíîâíîìó ïåð³îä³ ïåðâèííîãî ãåì³ñôåðíîãî àòåðîòðîìáî-
òè÷íîãî ²². Êîíòðîëüíó ãðóïó (ÊÃ) ñêëàäàëè 20 ïðàêòè÷íî çäîðîâèõ îñ³á, ðåïðåçåíòàòèâíèõ çà â³êîì ³ ñòàòòþ. Îö³íêó íåâðî-
ëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíîãî ñòàíó õâîðèõ çä³éñíþâàëè çà øêàëîþ NIHSS, Ñêàíäèíàâñüêîþ øêàëîþ ³íñóëüòó
(ÑØ²), ìîäèô³êîâàíîþ øêàëîþ Ðåíê³íà (mRS) òà ³íäåêñîì Áàðòåë (BI). Âèçíà÷åííÿ ð³âíÿ íåéðîíñïåöèô³÷íî¿ åíîëàçè (ÍÑÅ)
ó ñèðîâàòö³ êðîâ³ ïðîâîäèëè ìåòîäîì ³ìóíîôåðìåíòíîãî àíàë³çó. Âèçíà÷åííÿ ð³âíÿ ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â
(ÎÌÁ) ó ñèðîâàòö³ êðîâ³, àêòèâíîñò³ ãëóòàò³îíðåäóêòàçè (ÃÐ) òà ãëóòàò³îíïåðîêñèäàçè (ÃÏ) ïðîâîäèëè ñïåêòðîôîòîìåòðè÷-
íî. Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ðåçóëüòàò³â ïðîâåäåíî ç âèêîðèñòàííÿì ïàêåòó ñòàòèñòè÷íîãî àíàë³çó äàíèõ Statistica 6.0
(StatSoft, Inc.) ³ç çàñòîñóâàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè ðåçóëüòàò³â.

Ðåçóëüòàòè. Ó ïàö³ºíò³â ÷åðåç 1 ì³ñÿöü ï³ñëÿ ïåðåíåñåíîãî ²² âèÿâëåíî ï³äâèùåííÿ âì³ñòó ÀÔÃí (356 íì) íà 33,9%
(p<0,05) ïîð³âíÿíî ³ç ÊÃ, ÊÔÃí (370 íì) – íà 26,0% (p<0,05), ÀÔÃî (430 íì) – íà 76,2% (p<0,01), ÊÔÃî (530 íì) – 125,0%
(p<0,01). Çàãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ ó îáñòåæåíèõ õâîðèõ áóâ íà 37,0% âèùèì, í³æ ó ÊÃ (p<0,05), òîä³ ÿê àêòèâí³ñòü
ÃÏ òà ÃÐ çíèæåí³ íà 31,6% òà 28,6%, â³äïîâ³äíî (p<0,05), à ð³âåíü ÍÑÅ ï³äâèùåíèé íà 150,6 % (p<0,05).

Áàë çà NIHSS êîðåëþâàâ ³ç ð³âíåì ÀÔÃí (356 íì) (r=0,24; p=0,032), ÊÔÃî (530 íì) (r=0,41; p=0,047) òà çàãàëüíèì ð³âíåì
ïðîäóêò³â ÎÌÁ (r=0,25; p=0,039), òîä³ ÿê àêòèâí³ñòü ÃÐ â³ðîã³äíî âïëèâàëà íà îö³íêó çà NIHSS (r=-0,27; p=0,048), ÑØ²
(r=0,23; p=0,034) òà Â² (r=0,31; p=0,038). Òàêîæ âèÿâëåíî â³ðîã³äí³ êîðåëÿö³éí³ çâ’ÿçêè ð³âíåì ÍÑÅ òà êîíöåíòðàö³ºþ âñ³õ
ôðàêö³é ïðîäóêò³â ÎÌÁ, àêòèâí³ñòþ ÃÏ ³ ÃÐ.

Âèñíîâêè. Äëÿ ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíîãî ²² õàðàêòåðíî ï³äâèùåííÿ ð³âíÿ ÍÑÅ, ùî êîðåëþº ³ç ñòóïåíåì ïðîÿâ³â íå-
âðîëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíèì ñòàíîì õâîðèõ. Ð³âåíü ÍÑÅ çðîñòàº ïðè çá³ëüøåíí³ êîíöåíòðàö³¿ ïðîäóêò³â ÎÌÁ
òà çíèæåíí³ àêòèâíîñò³ ÃÏ ³ ÃÐ, ùî ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ ïîøêîäæåííÿ íåéðîí³â íà ´ðóíò³ äèñáàëàíñó
ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì. Äàí³ ïðîöåñè íåãàòèâíî âïëèâàþòü íà ôóíêö³îíàëüíèé ñòàí õâîðèõ, ïðè ÷îìó íàéá³ëüøèé
âïëèâ ÷èíèòü êîíöåíòðàö³ÿ ÊÔÃî (530 íì), çàãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ òà àêòèâí³ñòü ÃÐ.

Êëþ÷îâ³ ñëîâà: ³øåì³÷íèé ³íñóëüò, îêñèäàòèâíèé ñòðåñ, íåéðîíñïåöèô³÷íà åíîëàçà, îêèñíà ìîäèô³êàö³ÿ á³ëê³â.
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íåéðîí³â, íåéðîåíäîêðèííèõ êë³òèí òà ³íøèõ
êë³òèí íåéðîåêòîäåðìàëüíîãî ïîõîäæåííÿ. Äåñò-
ðóêö³ÿ íåéðîí³â ð³çíî¿ åò³îëîã³¿ (öåðåáðî-âàñêóëÿðí³
çàõâîðþâàííÿ, íåéðî³íôåêö³¿, ÷åðåïíî-ìîçêîâà
òðàâìà, ã³ïîêñ³ÿ) ïðèçâîäèòü äî ï³äâèùåííÿ ð³âíÿ
ÍÑÅ â êðîâ³ [2, 6, 8, 12]. Êîíöåíòðàö³ÿ ÍÑÅ ó ñèðî-
âàòö³ êðîâ³ ïðè ãîñòðîìó ²² ïîñòóïîâî ï³äâèùóºòüñÿ
ïðîòÿãîì ïåðøî¿ äîáè, ³ äîñÿãàº ï³êîâî¿ êîíöåíò-
ðàö³¿ ïðîòÿãîì 72 ãîäèí ï³ñëÿ ³íñóëüòó [6, 9], ùî
êîðåëþº ³ç ðîçì³ðîì âîãíèùà ³øåì³¿ [2, 5, 9]. Ç îã-
ëÿäó íà öå, âèâ÷åííÿ äèíàì³êè ìàðêåð³â ïîøêîä-
æåííÿ íåéðîí³â òà ¿õ âçàºìîçâ’ÿçêó ³ç ïîêàçíèêàìè
îêñèäàòèâíîãî ñòðåñó ó ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíî-
ãî ²² ìîæå áóòè ³íôîðìàòèâíèì äëÿ îö³íêè ïðîãíî-
çó ïåðåá³ãó â³äíîâíîãî ïåð³îäó ²² òà âèáîðó îïòè-
ìàëüíî¿ òàêòèêè ë³êóâàííÿ.

Ìåòà: âèâ÷åííÿ îñîáëèâîñòåé ìàðêåð³â ïîøêîä-
æåííÿ íåéðîí³â, ñòàíó ïðî- òà àíòèîêñèäàíòíèõ
ñèñòåì òà ¿õ âïëèâó íà ïðîÿâè íåâðîëîã³÷íîãî äåô³-
öèòó ³ ôóíêö³îíàëüíîãî ñòàíó ïàö³ºíò³â ï³ñëÿ ïåðå-
íåñåíîãî ²².

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Â õîä³ äîñë³äæåííÿ îáñòåæåíî 120 ïàö³ºíò³â â
ðàííüîìó â³äíîâíîìó ïåð³îä³ ïåðâèííîãî ãåì³ñôåð-
íîãî àòåðîòðîìáîòè÷íîãî ³íñóëüòó â³êîì â³ä 46 äî 81
ðîê³â (81 ÷îëîâ³ê, 39 æ³íîê, ñåðåäí³é â³ê 63,0 [53,0;
68,0] ðîê³â). Ä³àãíîç òà ïàòîãåíåòè÷íèé ï³äòèï ²²
áóâ âñòàíîâëåíèé ó ãîñòðîìó ïåð³îä³ çàõâîðþâàííÿ.

Êðèòåð³¿ âêëþ÷åííÿ â äîñë³äæåííÿ: ïåðâèííèé
ãåì³ñôåðíèé àòåðîòðîìáîòè÷íèé ²² ó ðàííüîìó
â³äíîâíîìó ïåð³îä³.

Êðèòåð³¿ âèêëþ÷åííÿ ç äîñë³äæåííÿ: ïîâòîðíèé
³íñóëüò; ãåìîðàã³÷íèé ³íñóëüò; êàðä³îåìáîë³÷íèé
³íñóëüò; ³íñóëüò ó âåðòåáðî-áàçèëÿðíîìó áàñåéí³;
íàÿâí³ñòü ó ïàö³ºíòà â àíàìíåç³ ïåðåíåñåíèõ âàæêèõ
×ÌÒ, íåéðî³íôåêö³é, ñïàäêîâî-äåãåíåðàòèâíèõ çàõ-
âîðþâàíü, ïðîÿâè ÿêèõ ìîãëè á âïëèíóòè íà
êë³í³÷íó êàðòèíó ²²; íàÿâí³ñòü ó õâîðîãî äåêîìïåí-
ñîâàíî¿ ñîìàòè÷íî¿ ïàòîëîã³¿ ³/àáî îíêîïàòîëîã³¿,
ÿê³ á ìîãëè íåïåðåäáà÷óâàíî âïëèíóòè íà ôàðìàêî-
ê³íåòèêó òà ôàðìàêîäèíàì³êó äîñë³äæóâàíèõ ïðåïà-
ðàò³â òà ïåðåá³ã çàõâîðþâàííÿ; â³äìîâà â³ä ó÷àñò³ â
äîñë³äæåíí³.

Êîíòðîëüíó ãðóïó (ÊÃ) ñêëàäàëè 20 ïðàêòè÷íî
çäîðîâèõ îñ³á (11 ÷îëîâ³ê³â òà 9 æ³íîê, ñåðåäí³é â³ê
57,0 [50,0; 67,0] ðîê³â), áåç àíàìíåçó ÃÏÌÊ òà òÿæ-
êî¿ ñîìàòè÷íî¿ ïàòîëîã³¿.

Äîñë³äæåííÿ ïðîâîäèëîñü íà áàç³ â³ää³ëåíü ñó-
äèííî¿ íåâðîëîã³¿ ²âàíî-Ôðàíê³âñüêî¿ îáëàñíî¿
êë³í³÷íî¿ ë³êàðí³ òà ²âàíî-Ôðàíê³âñüêî¿ öåíòðàëüíî¿
ì³ñüêî¿ êë³í³÷íî¿ ë³êàðí³. Ï³äá³ð ïàö³ºíò³â ïðîâî-
äèâñÿ â ãîñòðîìó ïåð³îä³ çàõâîðþâàííÿ. Ïåðåä çàëó-
÷åííÿì â äîñë³äæåííÿ ó âñ³õ õâîðèõ îòðèìàíî ïî-
³íôîðìîâàíó çãîäó. Â ïîäàëüøîìó îáñòåæåííÿ
õâîðèõ ïðîâîäèëîñü ÷åðåç 1 ì³ñÿöü ï³ñëÿ ²².

Óñ³ õâîð³ îòðèìóâàëè áàçèñíó òåðàï³þ äëÿ âòî-
ðèííî¿ ïðîô³ëàêòèêè ³íñóëüòó (àíòèàãðåãàíòè, àíòè-
ã³ïåðòåíçèâí³ òà ã³ïîë³ï³äåì³÷í³ ïðåïàðàòè) çã³äíî
Íàêàçó ÌÎÇ Óêðà¿íè ¹ 602 â³ä 03.08.2012 ð.

Îö³íêó íåâðîëîã³÷íîãî äåô³öèòó òà ôóíêö³î-
íàëüíîãî ñòàíó õâîðèõ çä³éñíþâàëè çà øêàëîþ
NIHSS, Ñêàíäèíàâñüêîþ øêàëîþ ³íñóëüòó (ÑØ²),
ìîäèô³êîâàíîþ øêàëîþ Ðåíê³íà (mRS) òà ³íäåêñîì
Áàðòåë (BI).

Âèçíà÷åííÿ ð³âíÿ íåéðîíñïåöèô³÷íî¿ åíîëàçè ó
ñèðîâàòö³ êðîâ³ ïðîâîäèëè ìåòîäîì ³ìóíîôåðìåíò-
íîãî àíàë³çó ó ìîäèô³êàö³¿ ELISA çà äîïîìîãîþ
òåñò-ñèñòåì êîìïàí³¿ DAI (ÑØÀ) çã³äíî ³íñòðóêö³é
âèðîáíèêà.

 Âèçíà÷åííÿ ð³âíÿ ïðîäóêò³â îêèñíî¿ ìîäèô³-
êàö³¿ á³ëê³â ó ñèðîâàòö³ êðîâ³ ïðîâîäèëè çà ìåòîäîì
Äóá³í³íî¿ ª.ª. Îïòè÷íó ù³ëüí³ñòü ïðîäóêò³â îêèñ-
íåíî¿ ìîäèô³êàö³¿ á³ëê³â (ÎÌÁ) ðåºñòðóâàëè íà
ñïåêòðîôîòîìåòð³ Specord Ì-40 (Í³ìå÷÷èíà). Íà
äîâæèíàõ õâèëü 356 ³ 370 íì ðåºñòðóâàëè àëüäåã³ä-
³ êåòîïîõ³äí³ ôåí³ëã³äðàçîí³â íåéòðàëüíîãî õàðàêòå-
ðó (ÀÔÃí ³ ÊÔÃí). Íâ äîâæèíàõ õâèëü 430 ³ 530 íì
ðåºñòðóâàëè àëüäåã³ä- ³ êåòîïîõ³äí³ ôåí³ëã³äðàçîí³â
îñíîâíîãî õàðàêòåðó (ÀÔÃî ³ ÊÔÃî).

Ñòàí àíòèîêñèäàíòíî¿ ñèñòåìè îö³íþâàëè øëÿ-
õîì äîñë³äæåííÿ àêòèâíîñò³ ãëóòàò³îíðåäóêòàçè
(ÃÐ) òà ãëóòàò³îíïåðîêñèäàçè (ÃÏ). Àêòèâí³ñòü ÃÏ
âèçíà÷àëè ñïåêòðîôîòîìåòðè÷íî çà äîïîìîãîþ ðåº-
ñòðàö³¿ åêñòèíêö³¿ îêèñíåíîãî ãëóòàò³îíó ïðè äîâ-
æèí³ õâèë³ 260 íì, à ÃÐ – âèçíà÷åííÿ çì³í êîíöåíò-
ðàö³¿ ÍÀÄÔ ïðè äîâæèí³ õâèë³ 340 íì.

Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ðåçóëüòàò³â
ïðîâåäåíî ç âèêîðèñòàííÿì ïàêåòó ñòàòèñòè÷íîãî
àíàë³çó äàíèõ Statistica 6.0 (StatSoft, Inc.) ³ç çàñòîñó-
âàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè ðåçóëü-
òàò³â. Ðåçóëüòàòè ïðåäñòàâëåí³ ó âèãëÿä³ ìåä³àíè
(Me) ³ ì³æêâàðòèëüíîãî ³íòåðâàëó [Q25%; Q75%].
Íàÿâí³ñòü êîðåëÿö³éíîãî çâ’ÿçêó îö³íþâàëè çà äî-
ïîìîãîþ êîåô³ö³ºíòà ðàíãîâî¿ êîðåëÿö³¿ Ñï³ðìåíà
(r). Ñòàòèñòè÷íî â³ðîã³äíîþ ââàæàëè ð³çíèöþ
p<0,05 ì³æ ïîð³âíþâàíèìè âèá³ðêàìè.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Äëÿ îö³íêè ïðîÿâ³â íåâðîëîã³÷íîãî äåô³öèòó òà
ôóíêö³îíàëüíîãî ñòàíó õâîðèõ ÷åðåç 1 ì³ñÿöü ï³ñëÿ
ïåðåíåñåíîãî ²² áóëî ïðîâåäåíî îáñòåæåííÿ ³ç çàñ-
òîñóâàííÿì ðÿäó øêàë (òàáë. 1).

Äîñë³äæåííÿ ïîêàçíèê³â îêñèäàòèâíîãî ñòðåñó ó
ïàö³ºíò³â ÷åðåç 1 ì³ñÿöü ï³ñëÿ ïåðåíåñåíîãî ²² çàñâ-
³ä÷èëî íàÿâí³ñòü äèñáàëàíñó ïðî- òà àíòèîêñèäàíò-
íèõ ñèñòåì (òàáë. 1), ùî ïðîÿâëÿëîñü â³ðîã³äíî âè-
ùèìè êîíöåíòðàö³ÿìè ïðîäóêò³â ÎÌÁ òà íèæ÷îþ
àêòèâí³ñòþ ôåðìåíò³â ñèñòåìè ãëóòàò³îíó ïîð³âíÿ-
íî ³ç ÊÃ (p<0,05). Çîêðåìà, âì³ñò ÀÔÃí (356 íì) ó
õâîðèõ ï³ñëÿ ïåðåíåñåíîãî ²² áóâ íà 33,9 %, à ÊÔÃí
(370 íì) – íà 26,0 % âèùèì, í³æ ó îñ³á ³ç ÊÃ
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(p<0,05). Íàéá³ëüø âèðàæåí³ â³äì³ííîñò³ ì³æ îáñòå-
æåíèìè õâîðèìè òà ÊÃ âèÿâëåí³ ó âì³ñò³ ÀÔÃî (430
íì) òà ÊÔÃî (530 íì), ÿê³ ïåðåâèùóâàëè ïîêàçíèêè
ÊÃ íà 76,2 % òà 125,0 %, â³äïîâ³äíî (p<0,01). Çà-
ãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ ó îáñòåæåíèõ õâî-
ðèõ áóâ íà 37,0 % âèùèì, í³æ ó ÊÃ (p<0,05), òîä³ ÿê
àêòèâí³ñòü ÃÏ òà ÃÐ çíèæåí³ íà 31,6 % òà 28,6 %,
â³äïîâ³äíî (p<0,05).

Äèñáàëàíñ ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì ïðè
öüîìó ñóïðîâîäæóâàâñÿ ï³äâèùåííÿì ð³âíÿ ÍÑÅ
(òàáë. 2) íà 150,6 % ïîð³âíÿíî ³ç ÊÃ (p<0,05).

Âèâ÷åííÿ âçàºìîçâ’ÿçê³â ì³æ ð³âíåì ÍÑÅ òà ïðî-
ÿâàìè íåâðîëîã³÷íîãî äåô³öèòó (òàáë. 3) âèÿâèëî
â³ðîã³äíèé ñëàáêèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ
ð³âíåì ÍÑÅ òà îö³íêîþ çà NIHSS (r=0,19; p=0,047)
òà ÑØ² (r=-0,25; p=0,028). Ïðè äîñë³äæåíí³ âïëèâó

ïðîäóêò³â ÎÌÁ íà ïðîÿâè íåâðîëîã³÷íîãî äåô³öèòó
(òàáë. 3) âñòàíîâëåíî, ùî áàë çà NIHSS ÷åðåç 1
ì³ñÿöü ï³ñëÿ ²² êîðåëþâàâ ³ç ð³âíåì ÀÔÃí (356 íì)
(r=0,24; p=0,032), ÊÔÃî (530 íì) (r=0,41; p=0,047)
òà çàãàëüíèì ð³âíåì ïðîäóêò³â ÎÌÁ (r=0,25;
p=0,039). Âïëèâ îêñèäàòèâíîãî ñòðåñó íà îö³íêó çà
ÑØ² ï³äòâåðäæóâàâñÿ íàÿâí³ñòþ â³ðîã³äíèõ çâîðîò-
íèõ êîðåëÿö³éíèõ çâ’ÿçê³â ì³æ áàëîì çà ÑØ² ÷åðåç
1 ì³ñÿöü òà êîíöåíòðàö³ºþ ÀÔÃí (356 íì) (r=-0,29;
p=0,044), ÀÔÃî (430 íì) (r=-0,26; p=0,035), ÊÔÃî
(530 íì) (r=-0,44; p=0,041) òà çàãàëüíèì ð³âíåì ïðî-
äóêò³â ÎÌÁ (r=-0,34; p=0,046). Îö³íêà çà mRS ÷åðåç
1 ì³ñÿöü ï³ñëÿ ²² çàëåæàëà â³ä âèõ³äíî¿ êîíöåíòðàö³¿
ÊÔÃí (370 íì) (r=0,32; p=0,048). Íà áàë çà Â² ÷åðåç
1 ì³ñÿöü ï³ñëÿ ²² âïëèâàëè êîíöåíòðàö³¿ ÀÔÃí
(356 íì) (r=-0,32; p=0,037), ÊÔÃí (370 íì) (r=-0,36;

Òàáëèöÿ 3
Êîðåëÿö³éí³ çâ’ÿçêè ì³æ ð³âíåì ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â,

ñòàíó ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì òà ïðîÿâàìè íåâðîëîã³÷íîãî äåô³öèòó

Ïðèì³òêà: * – â³ðîã³äí³ñòü êîðåëÿö³éíîãî çâ’ÿçêó (p<0,05).

Òàáëèöÿ 1
Ïîêàçíèêè íåâðîëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíîãî ñòàíó õâîðèõ, Me [Q25%; Q75%]

Ïðèì³òêà: * – â³ðîã³äíà ð³çíèöÿ ïîð³âíÿíî ³ç ÊÃ (p<0,05).

Òàáëèöÿ 2
Ð³âåíü ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â ³ ñòàíó ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì, Me [Q25%; Q75%]

Ïðèì³òêà: * – â³ðîã³äíà ð³çíèöÿ ïîð³âíÿíî ³ç ÊÃ (p<0,05).
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p=0,032), ÊÔÃî (530 íì) (r=-0,36; p=0,042) òà çà-
ãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ (r=-0,35; p=0,028).
Çàëåæíîñò³ ì³æ àêòèâí³ñòþ ÃÏ òà ïðîÿâàìè íåâðî-
ëîã³÷íîãî äåô³öèòó âèÿâëåíî íå áóëî, òîä³ ÿê àê-
òèâí³ñòü ÃÐ â³ðîã³äíî âïëèâàëà íà îö³íêó çà NIHSS
(r=-0,27; p=0,048), ÑØ² (r=0,23; p=0,034) òà Â²
(r=0,31; p=0,038).

Âèâ÷åííÿ âïëèâó ñòàíó ïðî- òà àíòèîêñèäàíòíèõ
ñèñòåì íà ð³âåíü ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â
(òàáë. 4) âèÿâèëî â³ðîã³äíèé êîðåëÿö³éíèé çâ’ÿçîê
ñåðåäíüî¿ ñèëè ì³æ ð³âíåì ÍÑÅ òà êîíöåíòðàö³ºþ
ÊÔÃí (370 íì) (r=0,68; p=0,019), ÀÔÃî (430 íì)
(r=0,63; p=0,011), ÊÔÃî (530 íì) (r=0,49; p=0,009),
òà ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ âì³ñòîì ÍÑÅ
òà êîíöåíòðàö³ºþ ÀÔÃí (356 íì) (r=0,71; p=0,021) ³
çàãàëüíèì ð³âíåì ïðîäóêò³â ÎÌÁ (r=0,78; p=0,007),
ùî ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ ïî-
øêîäæåííÿ íåéðîí³â â ðåçóëüòàò³ íàðîñòàííÿ ïðî-
ÿâ³â îêñèäàòèâíîãî ñòðåñó. Êð³ì òîãî, ï³äâèùåííÿ
ð³âíÿ ÍÑÅ ñóïðîâîäæóâàëîñü çíèæåííÿì àêòèâ-
íîñò³ ÃÏ (r=-0,46; p=0,011) ³ ÃÐ (r=-0,33; p=0,009).

Îòðèìàí³ ðåçóëüòàòè çàñâ³ä÷óþòü, ùî ÿâèùà îê-
ñèäàòèâíîãî ñòðåñó, õàðàêòåðí³ äëÿ ãîñòðîãî ïåð³î-
äó ÃÏÌÊ, õàðàêòåðí³ ³ äëÿ â³äíîâíîãî ïåð³îäó ²²,
ùî çîêðåìà ïðîÿâëÿºòüñÿ ó âèãëÿä³ çá³ëüøåííÿ êîí-
öåíòðàö³¿ âñ³õ ôðàêö³é ïðîäóêò³â ÎÌÁ íà ôîí³ çíè-
æåííÿ àêòèâíîñò³ àíòèîêñèäàíòíèõ ôåðìåíò³â ñèñ-
òåìè ãëóòàò³îíó. Íàðîñòàííÿ äèñáàëàíñó ïðî- òà
àíòèîêñèäàíòíèõ ñèñòåì ñóïðîâîäæóâàëîñü ïîñè-
ëåííÿì ïðîÿâ³â íåâðîëîã³÷íîãî äåô³öèòó, ïðè ÷îìó
íàéá³ëüøèé âïëèâ ìàëè êîíöåíòðàö³ÿ ÊÔÃî (530 íì),
çàãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ òà àêòèâí³ñòü ÃÐ.
²ñíóº ðÿä äîñë³äæåíü ðîë³ âêàçàíèõ ïðîöåñ³â â ïàòî-
ãåíåç³ àôåêòèâíèõ ïîðóøåíü òà ïîðóøåíü ïðîöåñ³â
íåéðîïëàñòè÷íîñò³ ï³ñëÿ ²² [7], çì³í âì³ñòó ïðî-
äóêò³â ÎÌÁ ó ñèðîâàòö³ êðîâ³ ó ãîñòðîìó ïåð³îä³ ²²
[4]. Òåìïè çíèæåííÿ âì³ñòó ïðîäóêò³â ÎÌÁ êîðåëþ-
âàëè ³ç ñòóïåíåì ðåãðåñó íåâðîëîã³÷íî¿ ñèìïòîìà-
òèêè òà òðèâîæíî-äåïðåñèâíèõ ïîðóøåíü [13, 14],
ùî ìîãëî á áóòè âèêîðèñòàíî ó ÿêîñò³ ïðîãíîñòè÷-
íîãî êðèòåð³þ ï³ñëÿ ïîäàëüøèõ äîñë³äæåíü.

Ð³âåíü ÍÑÅ â ñèðîâàòö³ êðîâ³ â³ðîã³äíî êîðåëþ-
âàâ ³ç ïðîÿâàìè íåâðîëîã³÷íîãî äåô³öèòó çà NIHSS

òà ÑØ², ùî ìîæå áóòè çóìîâëåíî éîãî çàëåæí³ñòþ
â³ä ðîçì³ðó âîãíèùà ³øåì³¿ [5, 9]. Â ñâîþ ÷åðãó,
ð³âåíü ÍÑÅ çðîñòàâ ïðè çá³ëüøåíí³ ð³âíÿ âñ³õ
ôðàêö³é ïðîäóêò³â ÎÌÁ òà çíèæåíí³ àêòèâíîñò³ ÃÏ
³ ÃÐ, ùî ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ
ïîøêîäæåííÿ íåéðîí³â íà ´ðóíò³ àêòèâàö³¿ ïðîîêñè-
äàíòíèõ òà çíèæåííÿ àêòèâíîñò³ àíòèîêñèäàíòíèõ
ñèñòåì.

ÂÈÑÍÎÂÊÈ

1. Äëÿ ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíîãî ²² õàðàêòåð-
íî ï³äâèùåííÿ ð³âíÿ ìàðêåðà ïîøêîäæåííÿ íåé-
ðîí³â ÍÑÅ, ùî êîðåëþº ³ç ñòóïåíåì ïðîÿâ³â íåâðî-
ëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíèì ñòàíîì
õâîðèõ.

2. Äèñáàëàíñ ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì
÷åðåç 1 ì³ñÿöü ï³ñëÿ ïåðåíåñåíîãî ²² íåãàòèâíî
âïëèâàº íà ïðîÿâè íåâðîëîã³÷íîãî äåô³öèòó òà ôóí-
êö³îíàëüíèé ñòàí õâîðèõ, ïðè÷îìó íàéá³ëüøèé
âïëèâ ÷èíèòü êîíöåíòðàö³ÿ ÊÔÃî (530 íì), çàãàëü-
íèé ð³âåíü ïðîäóêò³â ÎÌÁ òà àêòèâí³ñòü ÃÐ.

3. Ð³âåíü ÍÑÅ çðîñòàº ïðè çá³ëüøåíí³ ð³âíÿ ïðî-
äóêò³â ÎÌÁ òà çíèæåíí³ àêòèâíîñò³ ÃÏ ³ ÃÐ, ùî
ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ ïîøêîä-
æåííÿ íåéðîí³â íà ´ðóíò³ äèñáàëàíñó ïðî- òà àíòè-
îêñèäàíòíèõ ñèñòåì.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëà ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîìåðö³éíî¿ îðãàí³çàö³é.
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Òàáëèöÿ 4
Êîðåëÿö³éí³ çâ’ÿçêè ì³æ ð³âíåì ïðîäóêò³â

ÎÌÁ, àêòèâí³ñòþ ôåðìåíò³â ñèñòåìè ãëóòàò³îíó
³ ïîêàçíèêàìè ïîøêîäæåííÿ íåéðîí³â

Ïðèì³òêà: * – â³ðîã³äí³ñòü êîðåëÿö³éíîãî çâ’ÿçêó (p<0,05).
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Àêòóàëüíîñòü. Åæåãîäíî â Óêðàèíå ðåãèñòðèðóåòñÿ 100-110 òûñ. îñòðûõ íàðóøåíèé ìîçãîâîãî êðîâîîáðàùåíèÿ, èç êîòîðûõ

îêîëî 57% ñîñòàâëÿåò èøåìè÷åñêèé èíñóëüò (ÈÈ). Èçó÷åíèå äèíàìèêè ìàðêåðîâ ïîâðåæäåíèÿ íåéðîíîâ è èõ âçàèìîñâÿçè ñ ïîêàçà-
òåëÿìè îêñèäàòèâíîãî ñòðåññà ìîæåò áûòü èíôîðìàòèâíûì äëÿ îöåíêè ïðîãíîçà òå÷åíèÿ âîññòàíîâèòåëüíîãî ïåðèîäà ÈÈ.

Öåëü: èçó÷åíèå îñîáåííîñòåé óðîâíÿ ìàðêåðîâ ïîâðåæäåíèÿ íåéðîíîâ, ñîñòîÿíèÿ ïðî- è àíòèîêñèäàíòíûõ ñèñòåì è èõ âëèÿíèÿ
íà ïðîÿâëåíèÿ íåâðîëîãè÷åñêîãî äåôèöèòà è ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ïàöèåíòîâ ïîñëå ïåðåíåñåííîãî ÈÈ.

Ìàòåðèàëû è ìåòîäû. Îáñëåäîâàíî 120 ïàöèåíòîâ â ðàííåì âîññòàíîâèòåëüíîì ïåðèîäå ïåðâè÷íîãî ãåìèñôåðíîãî àòåðîòðîì-
áîòè÷åñêîãî ÈÈ. Êîíòðîëüíóþ ãðóïïó (ÊÃ) ñîñòàâèëè 20 ïðàêòè÷åñêè çäîðîâûõ ëèö, ðåïðåçåíòàòèâíûõ ïî âîçðàñòó è ïîëó. Îöåíêó
íåâðîëîãè÷åñêîãî äåôèöèòà è ôóíêöèîíàëüíîãî ñîñòîÿíèÿ áîëüíûõ îñóùåñòâëÿëè ïî øêàëå NIHSS, Ñêàíäèíàâñêîé øêàëå èíñóëü-
òà (ÑØÈ), ìîäèôèöèðîâàííîé øêàëå Ðýíêèíà (mRS) è èíäåêñîì Áàðòåë (BI). Îïðåäåëåíèå óðîâíÿ íåéðîíñïåöèôè÷åñêîé åíîëàçû
(ÍÑÝ) â ñûâîðîòêå êðîâè ïðîâîäèëè ìåòîäîì èììóíîôåðìåíòíîãî àíàëèçà. Îïðåäåëåíèå óðîâíÿ ïðîäóêòîâ îêèñëèòåëüíîé ìîäèôè-
êàöèè áåëêîâ (ÎÌÁ) â ñûâîðîòêå êðîâè, àêòèâíîñòè ãëóòàòèîíðåäóêòàçû (ÃÐ) è ãëóòàòèîíïåðîêñèäàçû (ÃÏ) ïðîâîäèëè ñïåêòðîôî-
òîìåòðè÷åñêè. Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâåäåíà ñ èñïîëüçîâàíèåì ïàêåòà ñòàòèñòè÷åñêîãî àíàëèçà äàí-
íûõ Statistica 6.0 (StatSoft, Inc.) ñ ïðèìåíåíèåì íåïàðàìåòðè÷åñêèõ ìåòîäîâ îöåíêè ðåçóëüòàòîâ.

Ðåçóëüòàòû. Ó ïàöèåíòîâ ÷åðåç 1 ìåñÿö ïîñëå ïåðåíåñåííîãî ÈÈ îáíàðóæåíî ïîâûøåíèå ñîäåðæàíèÿ ÀÔÃí (356 íì) íà 33,9%
(p<0,05) ïî ñðàâíåíèþ ñ ÊÃ, ÊÔÃí (370 íì) – íà 26,0% (p<0,05), ÀÔÃo (430 íì) – íà 76,2% (p<0,01), ÊÔÃî (530 íì) – 125,0%
(p<0,01). Îáùèé óðîâåíü ïðîäóêòîâ ÎÌÁ ó îáñëåäîâàííûõ áîëüíûõ áûë íà 37,0% âûøå, ÷åì â ÊÃ (p<0,05), òîãäà êàê àêòèâíîñòü ÃÏ
è ÃÐ ñíèæåíû íà 31,6% è 28,6%, ñîîòâåòñòâåííî (p<0, 05), à óðîâåíü ÍÑÝ ïîâûøåí íà 150,6% (p<0,05).

Áàëë çà NIHSS êîððåëèðîâàë ñ óðîâíåì ÀÔÃí (356 íì) (r=0,24; p=0,032), ÊÔÃî (530 íì) (r=0,41; p=0,047) è îáùèì óðîâíåì ïðî-
äóêòîâ ÎÌÁ (r=0,25; p=0,039), òîãäà êàê àêòèâíîñòü ÃÐ äîñòîâåðíî âëèÿëà íà îöåíêó ïî NIHSS (r=-0,27; p=0,048), ÑØÈ (r=0,23;
p=0,034) è Â² (r=0,31; p=0,038). Òàêæå îáíàðóæåíû âîçìîæíûå êîððåëÿöèîííûå ñâÿçè ìåæäó óðîâíåì ÍÑÝ è êîíöåíòðàöèåé âñåõ
ôðàêöèé ïðîäóêòîâ ÎÌÁ, àêòèâíîñòüþ ÃÏ è ÃÐ.

Âûâîäû. Äëÿ ïàöèåíòîâ ïîñëå ïåðåíåñåííîãî ÈÈ õàðàêòåðíî ïîâûøåíèå óðîâíÿ ÍÑÝ, ÷òî êîððåëèðóåò ñî ñòåïåíüþ ïðîÿâëåíèé íå-
âðîëîãè÷åñêîãî äåôèöèòà è ôóíêöèîíàëüíûì ñîñòîÿíèåì áîëüíûõ. Óðîâåíü ÍÑÝ âîçðàñòàåò ïðè óâåëè÷åíèè êîíöåíòðàöèè ïðîäóêòîâ
ÎÌÁ è ñíèæåíèè àêòèâíîñòè ÃÏ è ÃÐ, ÷òî ìîæåò ñâèäåòåëüñòâîâàòü î óãëóáëåíèè ñòåïåíè ïîâðåæäåíèÿ íåéðîíîâ íà ïî÷âå äèñáàëàíñà
ïðî- è àíòèîêñèäàíòíûõ ñèñòåì. Äàííûå ïðîöåññû íåãàòèâíî âëèÿþò íà ôóíêöèîíàëüíîå ñîñòîÿíèå áîëüíûõ, ïðè÷åì íàèáîëüøåå âëèÿíèå
îêàçûâàåò êîíöåíòðàöèÿ ÊÔÃî (530 íì), îáùèé óðîâåíü ïðîäóêòîâ ÎÌÁ è àêòèâíîñòü ÃÐ.
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áåëêîâ.
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Relevance. 100-110 000 acute disorders of cerebral circulation are registered in Ukraine annually, about 57% of which are
ischemic stroke (IS). Study of dynamics of the neuronal damage markers level and their correlation with oxidative stress indicators
may be informative for estimating the prognosis of the IS recovery period.

Objective: to study the features of of neuronal damage markers level, the pro- and antioxidant systems status and their effect on
the of neurological deficiency manifestations and the functional status of post stroke patients.

Materials and methods. 120 patients in the early recovery period of first-ever hemispheric atherothrombotic IS were examined.
The control group (CG) included 20 healthy individuals, representative by age and gender. Assessment of neurological deficiency and
functional status of patients was performed with the help of the NIHSS scale, the Scandinavian Stroke Scale (SSS), the modified
Rankin Scale (mRS) and the Bartel Index (BI). The level of neuron-specific enolase (NSE) in serum was determined by enzyme-
linked immunosorbent assay. The determination of the level of oxidative protein modification (OPM) products in serum, glutathione
reductase (GR) and glutathione peroxidase (GP) activity was performed spectrophotometrically. Statistical processing of the results
was carried out using Statistica 6.0 statistical analysis package (StatSoft, Inc.) with the help of nonparametric results estimation
methods.

Results. In patients after 1 month after IS an increase of AFGn (356 nm) content by 33.9% (p<0.05) compared to CG was
observed. KFGn (370 nm) level was increased by 26.0% (p<0.05), AFGo (430 nm) – by 76.2% (p<0.01), CFG (530 nm) – 125.0%
(p<0.01). The general OPM products was 37.0% higher than in CG (p<0.05), while the activity of GP and GR decreased by 31.6%
and 28.6%, respectively (p<0, 05), and the NSE level was increased by 150.6% (p<0.05).

The NIHSS score correlated with the level of AFGn (356 nm) (r=0.24; p=0.032), KFGo (530 nm) (r=0.41; p=0.047) and the
general OPM products level (r=0.25 ; p=0.039), whereas the GR activity significantly influenced the NIHSS score (r=-0.27; p=0.048),
SSS score (r=0.23; p=0.034) and BI (r=0.31; p=0.038). Also significant correlations were found between the NSE level and the
concentration of all OPM products, GP ans GR activity.

Conclusions. The NSE level increase is characteristic for the post stroke patients, which correlates with the degree of neurological
deficiency manifestations and the patients’ functional status. The NSE level increases due to the increase of OPM products
concentration and the decrease of GP and GR activity, which may indicate a worsening of the neuronal damage degree, linked to the
pro- and antioxidant systems imbalance. These processes adversely affect the functional status of patients, with the greatest influence
of the KFGo (530 nm) concentration, the general OPM products level and the GR activity.
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