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Âïëèâ ê³íóðåíîâî¿ êèñëîòè íà âì³ñò êàòåõîëàì³í³â
ó ãîëîâíîìó ìîçêó ùóð³â
ç ð³çíèì ð³âíåì ñóäîìíî¿ ãîòîâíîñò³

Èçó÷åíî âëèÿíèå êèíóðåíîâîé êèñëîòû íà ñîäåðæàíèå êàòåõîëàìèíîâ â ãîëîâíîì ìîçãó êðûñ ñ
ðàçíûì óðîâíåì ñóäîðîæíîé ãîòîâíîñòè. Ó æèâîòíûõ ñ âûñîêîé ñóäîðîæíîé ãîòîâíîñòüþ
â áîëüøèíñòâå èññëåäîâàííûõ ñòðóêòóð îáíàðóæåíî ñíèæåíèå ñîäåðæàíèÿ íîðàäðåíàëèíà
è ïîâûøåíèå êîýôôèöèåíòà ñîîòíîøåíèÿ ìåæäó ñîäåðæàíèåì äîôàìèíà è íîðàäðåíàëèíà.
Êèíóðåíîâàÿ êèñëîòà âûçûâàëà çíà÷èòåëüíûå èçìåíåíèÿ â ñîäåðæàíèè êàòåõîëàìèíîâ è èõ
ïðåäøåñòâåííèêà â ãîëîâíîì ìîçãó æèâîòíûõ îáåèõ ãðóïï. Ñðàâíåíèå àáñîëþòíîãî êîëè÷åñòâà
ìåäèàòîðîâ, êîýôôèöèåíòîâ ñîîòíîøåíèÿ ìåæäó ñîäåðæàíèåì ïðåäøåñòâåííèêà è ìåäèà-
òîðà, ìåæäó êîëè÷åñòâîì ìåäèàòîðà â ìåñòàõ ëîêàëèçàöèè íåéðîíîâ è ñîîòâåòñòâóþùèõ
íåðâíûõ îêîí÷àíèé äàåò îñíîâàíèå ïðåäïîëîæèòü, ÷òî êèíóðåíîâàÿ êèñëîòà óñêîðÿåò ïðåâðà-
ùåíèå òèðîçèíà â äîôàìèí, ïîâûøàåò åãî òðàíñïîðò ê íåðâíûì îêîí÷àíèÿì, ñíèæàåò
íîðàäðåíåðãè÷åñêóþ òðàíñìèññèþ.

ÂÑÒÓÏ

Ê³íóðåíîâà êèñëîòà (ÊÊ) º ³íòåðìåä³àòîì
ê³íóðåíèíîâîãî øëÿõó îáì³íó òðèïòîôàíó,
ÿêèé óòâîðþºòüñÿ íå ò³ëüêè â ïå÷³íö³, àëå é â
ãîëîâíîìó ìîçêó ëþäèíè òà òâàðèí [20, 21].
Ó 1981-1982 ðð. â³äêðèòî íåéðîòðîïí³ åôåêòè
õ³íîë³íîâî¿ êèñëîòè (ÕÊ) ³ ÊÊ [19]. Îäíàê
çàëèøèëàñÿ íåäîñë³äæåíîþ ðîëü åíäîãåííî
óòâîðåíî¿ ÊÊ.

Òàê, ðàí³øå ÊÊ â³äíîñèëè äî êîíâóëüñàí-
ò³â [12]. Ï³çí³øå áóëî âèÿâëåíî íåîíàòàëüíèé
íåéðîïðîòåêòîðíèé ³ ïðîòèñóäîìíèé ¿¿ åôåêòè
[20]. Îñòàíí³ ïîâ�ÿçóþòü ç ä³ºþ ÊÊ íà ðå-
öåïòîðè çáóäæóâàëüíèõ àì³íîêèñëîò [7]. Ñë³ä
çàçíà÷èòè, ùî Ê

³
 äëÿ ÊÊ ñòàíîâèòü 20 �

40 ìêìîëü/ë [2, 11], à âì³ñò ÊÊ ó ìîçêó ³í-
òàêòíèõ ùóð³â  � áëèçüêî 20 ïìîëü/ã [6].

Ðîçãëÿäàºòüñÿ ìîæëèâ³ñòü âòðó÷àííÿ ó
ê³íóðåíèíîâèé øëÿõ îáì³íó òðèïòîôàíó ÷åðåç
áëîêóâàííÿ ñèíòåçó ÕÊ ³ ñïðèÿííÿ ñèíòåçó
ÊÊ [18]. Àëå ðåçóëüòàòè îö³íêè íåéðîïðî-
òåêòîðíî¿ ñèëè ÊÊ òà åêñàéòîòîêñè÷íîñò³ õ³-

íîë³íàòó in vivo äàþòü ï³äñòàâó ï³ääàòè ñóì-
í³âó äóìêó ïðî òå, ùî ïîçàêë³òèííå íàêîïè-
÷åííÿ ÕÊ ñïðèÿòèìå íàäëèøêîâ³é àêòèâàö³¿
NMDA-ðåöåïòîð³â, à íàêîïè÷åííÿ ÊÊ ìîæå
áóòè åôåêòèâíèì ó ïðîòèä³¿ åêñàéòîòîêñèíó
[15]. Ïðî öå ñâ³ä÷èòü äóæå âåëèêà ðîçá³æ-
í³ñòü ì³æ åôåêòèâíèìè äîçàìè ÕÊ ³ ÊÊ òà
ìîæëèâèìè çì³íàìè ó êîíöåíòðàö³¿ öèõ ìå-
òàáîë³ò³â çàâäÿêè ãàëüìóâàííþ àáî àêòè-
âàö³¿ ñèíòåçó.

Ðàí³øå íàìè áóëî ïîêàçàíî, ùî ä³ºòà, çáà-
ãà÷åà ÊÊ, ïðèçâîäèòü äî ï³äâèùåííÿ àêòèâ-
íîñò³ ³íäîëàì³í-2,3-ä³îêñèãåíàçè (êëþ÷îâîãî
ôåðìåíòó ê³íóðåí³íîâîãî øëÿõó îáì³íó òðèï-
òîôàíó) ó ãîëîâíîìó ìîçêó ùóð³â ³ ï³äâè-
ùåííÿ çáóäëèâîñò³ òâàðèí ç âèõ³äíèì íèçüêèì
ð³âíåì ñóäîìíî¿ ãîòîâíîñò³ [3].

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî âèâ÷åí-
íÿ âïëèâó ÊÊ íà âì³ñò íîðàäðåíàë³íó (ÍÀ),
äîôàì³íó (ÄÀ) òà ¿õ ïîïåðåäíèêà òèðîçèíó ó
ãîëîâíîìó ìîçêó ùóð³â ç ð³çíèì ð³âíåì ñó-
äîìíî¿ ãîòîâíîñò³.
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ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâåäåíî íà 30 ùóðàõ ë³í³¿ Â³ñ-
òàð, òåñòîâàíèõ çà ÷óòëèâ³ñòþ äî àóä³îãåí-
íîãî ïîäðàçíèêà [1]. Âèêîðèñòîâóâàëè çâóêî-
âèé ïîäðàçíèê (äçâ³íîê) ñèëîþ 96 äÁ. Òðè-
âàë³ñòü ä³¿ çâóêó � 120 ñ. Õàðàêòåð àóä³îãåííèõ
ñóäîìíèõ ðåàêö³é âèçíà÷àëè çà áàëüíîþ øêà-
ëîþ, ðîçðîáëåíîþ Êðóøèíñüêèì: 0 áàë³â �
â³äñóòí³ñòü ðóõîâîãî çáóäæåííÿ ï³ä ÷àñ ä³¿
çâóêîâîãî ïîäðàçíèêà; 1 áàë � ðóõîâå çáóä-
æåííÿ ï³ä ÷àñ ä³¿ ïîäðàçíèêà; 2 áàëè � ðóõîâå
çáóäæåííÿ, ÿêå çàê³í÷óºòüñÿ ïàä³ííÿì òâàðèí
íà æèâ³ò; 3 áàëè � ðóõîâå çáóäæåííÿ, ÿêå
çàê³í÷óºòüñÿ ïàä³ííÿì òâàðèí íà á³ê ç êëî-
í³÷íèìè ñóäîìàìè; 4 áàëè � ðóõîâå çáóä-
æåííÿ , ÿêå çàê³í÷óºòüñÿ ïàä³ííÿì òâàðèí íà
á³ê ç òîí³÷íîþ íàïðóãîþ âñ³º¿ ìóñêóëàòóðè.
Ç çàãàëüíî¿ ïîïóëÿö³¿ áóëî â³ä³áðàíî äâ³ ãðóïè:
ç íèçüêîþ (â³äñóòí³ñòü ïàòîëîã³÷íî¿ ðåàêö³¿
ïðîòÿãîì 120 ñ ä³¿ çâóêó, 0 áàë³â, ãðóïà Í) òà
âèñîêîþ (3�4 áàëè, ãðóïà Â) ñóäîìíîþ ãîòîâ-
í³ñòþ. Òâàðèí âèêîðèñòîâóâàëè â åêñïåðè-
ìåíò³ ÷åðåç 2 òèæ ï³ñëÿ òåñòóâàííÿ. ×àñòèíó
òâàðèí ç ð³çíèì ð³âíåì ñóäîìíî¿ ãîòîâíîñò³
ïðîòÿãîì 2 òèæ óòðèìóâàëè íà ðàö³îí³, ùî
ì³ñòèâ ÊÊ 75 ìã/êã íà äîáó [3, 12, 26]. ÊÊ
ïåðåòèíàº ãåìàòî-åíöåôàë³÷íèé áàð�ºð (ÃÅÁ)
çà äîïîìîãîþ ïàñèâíî¿ äèôóç³¿ [9]. Øâèä-
ê³ñòü ¿¿ íàäõîäæåííÿ äî ãîëîâíîãî ìîçêó ó
100 ðàç³â ìåíøà ïîð³âíÿíî ç L-ê³íóðåíèíîì,
ÿêèé äîëàº ÃÅÁ ÷åðåç òðàíñïîðòíó ñèñòåìó
äëÿ íåéòðàëüíèõ àì³íîêèñëîò. Àâòîðè ââà-
æàþòü, ùî âíåñîê  ÊÊ êðîâ³ äî ïóëó ÊÊ ìîç-
êó íåçíà÷íèé, ïðîòå º ðîáîòè, â ÿêèõ áóëî
îòðèìàíî òåðàïåâòè÷íèé åôåêò ïðè âíóòð³ø-
íüîâåííîìó ¿¿ ââåäåíí³ [24, 26], à òàêîæ äàí³
ïðî âïëèâ ïåðîðàëüíî ââåäåíî¿ êèñëîòè
íà àêòèâí³ñòü ³íäîëàì³í-2,3-ä³îêñèãåíàçè òà
âì³ñò ñåðîòîí³íó ó ìîçêó ùóð³â [3]. Öå ìîæíà
ïîÿñíèòè îïîñåðåäíåíèìè åôåêòàìè ÊÊ ³ çì³-
íåíîþ ïðîíèêëèâ³ñòþ ÃÅÁ ï³ñëÿ ñóäîì [23]
òà âíàñë³äîê ï³äâèùåíî¿ êîíöåíòðàö³¿ ÕÊ ó
ãîëîâíîìó ìîçêó [17].

Ï³ñëÿ äåêàï³òàö³¿ ó òâàðèí ïðåïàðóâàëè
ãîëîâíîé ìîçîê. Äîñë³äæóâàëè òàê³ éîãî ðå-
ã³îíè : êîðà âåëèêèõ ï³âêóëü, ã³ïîòàëàìóñ, ìî-

çî÷îê ³ ñòîâáóð ìîçêó. Âì³ñò òèðîçèíó, ÍÀ
òà ÄÀ âèçíà÷àëè çà ìåòîäîì Endo òà Ogura
[8]. Ðîçä³ëåííÿ ïðîâîäèëè íà ÊÌÖ òèïó
ÑÌ � 52 (�Whatman Biochemical� Àíãë³ÿ).
ÊÌÖ-êîëîíêó âð³âíîâàæóâàëè 0,01 ìîëü/ë
ôîñôàòíèì áóôåðîì (ðÍ 6,2) òà íàíîñèëè
íåéòðàë³çîâàíèé òêàíèííèé åêñòðàêò ó
1�4 ìë. Åëþö³þ òèðîçèíó çä³éñíþâàëè ïðè
ê³ìíàòí³é òåìïåðàòóð³ 15 ìë 0,01 ìîëü/ë ôîñ-
ôàòíîãî áóôåðà (ðÍ 6,2), åëþö³þ ÍÀ òà ÄÀ �
15 ìë 0,03 ìîëü/ë ôîñôàòíîãî áóôåðà
(ðÍ 6,2).

Ñïðåêòðîôëóîðèìåòðè÷íå âèçíà÷åííÿ á³î-
ãåííèõ àì³í³â òà ¿õ ïîïåðåäíèêà çä³éñíþâàëè
íà ñïåêòðîôëóîðèìåòð³ ÌÏÔ � 4À (�Õ³òà÷³�
ßïîí³ÿ). Âì³ñò òèðîçèíó âèçíà÷àëè çà âëà-
ñíîþ ëþì³íåñöåíö³ºþ (äîâæèíà õâèë³ çáóä-
æåííÿ  � 285 íì, äîâæèíà õâèë³ ëþì³íåñöåí-
ö³¿ � 315 íì). Âì³ñò ÍÀ òà ÄÀ âèâ÷àëè ï³ñëÿ
îêèñíåííÿ êàòåõîëàì³í³â [16]. Õâèë³ çáóä-
æåííÿ òà ëþì³íåñöåíö³¿ áóëè äëÿ ÍÀ �
395/485, äëÿ ÄÀ �  330/375 íì â³äïîâ³äíî.

Ñòàòèñòè÷íó îáðîáêó åêñïåðèìåíòàëüíèõ
ðåçóëüòàò³â çä³éñíþâàëè çà äîïîìîãîþ êðè-
òåð³þ t Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Çà ðåçóëüòàòàìè äîñë³äæåííÿ, ùóðè ç ð³çíèì
ð³âíåì ñóäîìíî¿ ãîòîâíîñò³ ïðàêòè÷íî íå â³ä-
ð³çíÿëèñÿ çà âì³ñòîì òèðîçèíó â óñ³õ äîñ-
ë³äæåíèõ ðåã³îíàõ, çà âèêëþ÷åííÿì êîðè âåëè-
êèõ ï³âêóëü, äå âì³ñò ö³º¿ àì³íîêèñëîòè ó ùóð³â
ãðóïè Â âèùèé ïîð³âíÿíî ç ãðóïîþ Í
(ðèñ. 1à). Ïðè öüîìó ó ùóð³â ç âèñîêîþ ñó-
äîìíîþ ãîòîâí³ñòþ ñïîñòåð³ãàëîñü ³ñòîòíå
çíèæåííÿ âì³ñòó ÍÀ â óñ³õ äîñë³äæåíèõ ðå-
ã³îíàõ, çà âèêëþ÷åííÿì ñòîâáóðà (ðèñ.1á), ùî
äîáðå óçãîäæóºòüñÿ ç äàíèìè ë³òåðàòóðè ïðî
äåô³öèò íîðàäðåíåðã³÷íî¿ òðàíñì³ñ³¿ ó öåíò-
ðàëüí³é íåðâîâ³é ñèñòåì³ ùóð³â, ãåíåòè÷íî
ñõèëüíèõ äî åï³ëåïñ³¿ [22, 25].

Ð³çíèöþ ó âì³ñò³ ÄÀ ó ùóð³â ãðóï Í ³ Â
âèÿâëåíî ò³ëüêè ó ã³ïîòàëàìóñ³ (ðèñ. 1â). Ðîç-
ðàõóíîê êîåô³ö³ºíòà ñï³ââ³äíîøåííÿ ì³æ âì³ñ-
òîì ÄÀ òà ÍÀ (ðèñ.1ã) ñâ³ä÷èòü ïðî â³äíîñíå
ïåðåâàæàííÿ ÄÀ íàä ÍÀ ó ùóð³â ãðóïè Â ó

Âïëèâ ê³íóðåíîâî¿ êèñëîòè íà âì³ñò êàòåõîëàì³í³â
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âñ³õ äîñë³äæåíèõ ñòðóêòóðàõ, çà âèíÿòêîì ã³-
ïîòàëàìóñà. Ö³ ðåçóëüòàòè äîáðå óçãîäæó-
þòüñÿ ç³ çäàòí³ñòþ ÄÀ çíèæóâàòè ïîð³ã
âèíèêíåííÿ ðîçðÿä³â ï³ñëÿä³¿ ó â³äïîâ³äü íà
åëåêòðè÷íó ñòèìóëÿö³þ ìèãäàëåïîä³áíîãî

êîìïëåêñó [4]. Ïðîòå º áàãàòî ë³òåðàòóðíèõ
äàíèõ, ùî ñâ³ä÷àòü ïðî ïðîòèëåæí³ åôåêòè
ð³çíèõ òèï³â äîôàì³íîâèõ ðåöåïòîð³â ó ðåãó-
ëÿö³¿ ñóäîìíî¿ ãîòîâíîñò³ [5, 10].

ÊÊ âèêëèêàëà çíà÷í³ çì³íè ó âì³ñò³ êàòå-

Ë.Ä. Ïîïîâà

Âïëèâ ê³íóðåíîâî¿ êèñëîòè íà âì³ñò (íìîëü/ã òêàíèíè) òèðîçèíó   - (à),  íîðàäðåíàë³íó - (á),  äîôàì³íó - (â) òà íà
ñï³ââ³äíîøåííÿ äîôàì³í/íîðàäðåíàë³í - (ã) ó êîð³ âåëèêèõ ï³âêóëü (I), ã³ïîòàëàìóñ³  (II), ìîçî÷êó  (III) òà ñòîâáóð³ ìîçêó
(IV) ó ùóð³â ç íèçüêèì (Í) òà âèñîêèì (Â) ð³âíåì ñóäîìíî¿ ãîòîâíîñò³. Ñâ³òë³ ñòîâï÷èêè â³äïîâ³äàþòü êîíòðîëþ.
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Âïëèâ ê³íóðåíîâî¿ êèñëîòè íà âì³ñò êàòåõîëàì³í³â

õîëàì³í³â òà ¿õ ïîïåðåäíèêà ó ùóð³â ÿê ç íèçü-
êîþ, òàê ³ ç âèñîêîþ ñóäîìíîþ ãîòîâí³ñòþ.
Âì³ñò òèðîçèíó ï³äèùóâàâñÿ ó êîð³ âåëè-
êèõ ï³âêóëü îáîõ ãðóï òâàðèí, ó ã³ïîòàëàìóñ³ �
ò³ëüêè ó òâàðèí ãðóïè Í. Ó ñòîâáóð³ ùóð³â
ãðóïè Â ñïîñòåð³ãàëîñÿ çíèæåííÿ çíà÷åííÿ
öüîãî ïîêàçíèêà (äèâ. ðèñ. 1à). Âì³ñò ÄÀ ó
ùóð³â ãðóïè Í ï³äâèùóâàâñÿ â óñ³õ äîñë³äæåíèõ
ñòðóêòóðàõ, çà âèêëþ÷åííÿì ñòîâáóðà, äå ñïî-
ñòåð³ãàëîñÿ çíèæåííÿ êîíöåíòðàö³¿ íåéðîòðàíñ-
ì³òåðà. Ó ùóð³â ãðóïè Â çá³ëüøåííÿ âì³ñòó ÄÀ
âèÿâëåíî ò³ëüêè ó ã³ïîòàëàìóñ³ òà ìîçî÷êó.

Íàéá³ëüø ³ñòîòí³ çì³íè ñòîñóâàëèñÿ ÍÀ.
Ó ñòîâáóð³ òà êîð³ âåëèêèõ ï³âêóëü êîíöåí-
òðàö³ÿ ÍÀ ï³ä âïëèâîì ÊÊ çìåíøóâàëàñÿ íàñ-
ò³ëüêè, ùî áóëà çà ìåæàìè ÷óòëèâîñò³ ìåòîäó.
Ó ã³ïîòàëàìóñ³ òà ìîçî÷êó âì³ñò ÍÀ, íàâïàêè,
çá³ëüøóâàâñÿ. Õàðàêòåð çì³í ó âì³ñò³ ÍÀ áóâ
îäíàêîâèì äëÿ ùóð³â îáîõ ãðóï.

Áåðó÷è äî óâàãè, ùî ³ âåíòðàëüíèé, ³ äîð-
ñàëüíèé øëÿõè íîðàäðåíåðã³÷íî¿ öåðåáðàëü-
íî¿ ñèñòåìè áåðóòü ïî÷àòîê ç íåéðîí³â, ëîêà-
ë³çîâàíèõ ó ñòîâáóð³ ãîëîâíîãî ìîçêó, áóëî
ðîçðàõîâàíî ñï³ââ³äíîøåííÿ òèðîçèí/ÍÀ ó
öüîìó ðåã³îí³ ìîçêó. Ó ùóð³â ãðóïè Â âîíî
áóëî âäâ³÷³ âèùèì, í³æ ó òâàðèí ç íèçüêèì
ð³âíåì çáóäëèâîñò³, ùî ñâ³ä÷èòü ïðî ïðà-
âîì³ðí³ñòü ïðèïóùåííÿ ùîäî çíèæåííÿ á³î-
ñèíòåçó íåéðîòðàíñì³òåðà ó ö³º¿ ãðóïè òâàðèí.

Ïîð³âíÿííÿ àáñîëþòíî¿ ê³ëüêîñò³ ìåä³à-
òîð³â, êîåô³ö³ºíò³â ñï³ââ³äíîøåííÿ ì³æ âì³ñ-
òîì ïîïåðåäíèêà òà ìåä³àòîðà, ì³æ ê³ëüê³ñòþ
ìåä³àòîðà â ì³ñöÿõ ëîêàë³çàö³¿ íåéðîí³â ³ â³äïî-
â³äíèõ íåðâîâèõ òåðì³íàëåé äàº ï³äñòàâó ïðè-
ïóñòèòè, ùî ÊÊ ïîñèëþº ïåðåòâîðåííÿ òèðî-
çèíó äî ÄÀ, ñóòòºâî ï³äâèùóº éîãî òðàíñïîðò
äî íåðâîâèõ òåðì³íàëåé, çíèæóº íîðàäðåí-
åðã³÷íó òðàíñì³ñ³þ. Ïðèïóñêàþòü, ùî íîðàä-
ðåíåðã³÷íà ñèñòåìà locus coeruleus êîíòðîëþº
êîìïåíñàòîðí³ òà â³äíîâí³ ìåõàí³çìè ó öåíò-
ðàëüí³é íåðâîâ³é ñèñòåì³  ³ ùî äèñôóíêö³ÿ ö³º¿
ñèñòåìè º êðèòè÷íèì ôàêòîðîì ó ðîçâèòêó
öåíòðàëüíèõ íåéðîäåãåíåðàòèâíèõ çàõâîðþ-
âàíü [14]. ²ñòîòíèì º òàêîæ ï³äâèùåííÿ ï³ä
âïëèâîì ÊÊ êîåô³ö³ºíòà ñï³ââ³äíîøåííÿ ÄÀ/
ÍÀ, ùî áóëî á³ëüø âèðàçíèì ó ùóð³â ãðóïè Í.

L.D.Popova

THE INFLUENCE OF KYNURENIC ACID ON THE
CATECHOLAMINE CONTENTS IN BRAIN OF
RATS WITH DIFFERENT SEIZURE SUSCEPTIBILITY

The influence of kynurenic acid on the catecholamine contents
in brain of rats with different seizure susceptibility was studied.
In animals with high seizure susceptibility the decrease in
norepinephrine content and the increase in the coefficient ratio
between dopamine and norepinephrine have been found in the
most of the regions investigated. Kynurenic acid caused consi-
derable changes in the contents of catecholamines and their
precursor in the brain of both groups of animals. The influence
of kynurenate on the norepinephrine content was especially
significant. The results of a comparison of the absolute contents
of catecholamines, as wel las the ratio between the contents of
a precursor and the transmitter and  the levels of the transmitter
in the appropriate nervous terminals are the base to suggest
that kynurenic acid enhances the conversion of tyrosine into
dopamine, increases its transport to nervous terminals, and
decreases the noradrenergic transmission.

Kharkov State Medical University

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Çàõàðèÿ Á.À. Ïðåäðàñïîëîæåííîñòü îðãàíèçìà ê ýïè-
ëåïòè÷åñêèì ïðèïàäêàì. � Ê.: Çäîðîâ�ÿ, 1974. � 200 ñ.

2. Êîìèññàðîâ È.Á., Àáðàìåö È.È. Ìîäóëÿöèÿ ýôôåê-
òèâíîñòè ìåæíåéðîííûõ ñâÿçåé áèîðåãóëÿòîðàìè è
ôàðìàêîëîãè÷åñêèìè ñðåäñòâàìè. � Äîíåöê, 1994. �
160 ñ.

3. Ïîïîâà Ë.Ä. Îñîáåííîñòè îáìåíà òðèïòîôàíà ó æè-
âîòíûõ ñ âûñîêîé è íèçêîé àóäèîãåííîé ñóäîðîæíîé
ãîòîâíîñòüþ: Àâòîðåô. äèñ. � êàíä. áèîë. íàóê. �
Õàðüêîâ, 1986. � 25 ñ.

4. Ñåðãèåíêî Í.Ã., Ãðèùåíêî Â.È., Ëîãèíîâà Ã.À. Áèî-
ãåííûå ìîíîàìèíû è âîçáóäèìîñòü ãîëîâíîãî ìîçãà. �
Ê.: Íàóê. äóìêà, 1992. � 148 ñ.

5. Barone D., Palma V., de Bartolomeis A. et al. Dopaminer-
gic regulation of epileptic activity// Neurochem. Int. � 1992. �
¹ 20. � P. 245 � 249.

6. Carla V., Lombardi G., Beni M. åt al. Identification and
measurement of kynurenic acid in the rat brain and other
organs// Anal. Biochem. � 1988. � 169. � P. 89 � 94.

7. Dale W.E., Dung Y., Amiridze M., Brown O.P. Evidence
that kynurenine pathway metabolites mediate hyperbaric �
reduced convulsions// Toxicol. Lett. � 2000. � 117,
¹ 1 � 2. � P. 37 � 43.

8. Endo J., Ogura J. Separation of biogenic amines in rat brain
on a phosphorylated cellulose column// Eur. J. Pharmacol. �
1973. � 21. � P. 293 � 298.

9. Fukui S., Schwarcz R., Rapoport S.I. et al. Blood-brain
barrier transport of kynurenines: implication for brain
synthesis and metabolism// J. Neurochem. � 1991. � 56, ¹ 6. �
P. 2007 � 2017.



45ISSN 0201-8489    Ô³ç³îë. æóðí., 2002, Ò. 48, ¹ 6

Ë.Ä. Ïîïîâà

10. George B., Kulkarni S.K. Dopaminergic modulation of li-
thium/ pilocarpine � induced status epilepticus in rats//
Methods Find. Exp. Clin. Pharmacol. � 1997. � 19, ¹ 7.
P. 481 � 486.

11. Joel K., Lamdani-Itkin H., Sokolovsky M. The glycine
site of the N-methyl-D-aspartate receptor channel: differ-
ences between the binding of HA-966 and of 7-chloro-
kynurenic acid// J. Neurochem. � 1990. � 54, ¹ 5. �
P. 1576 � 1583.

12. Lapin I.P. Kynurenines and seizures// Epilepsia. � 1981. �
22. � P. 257 � 265.

13. Lee S., Schwarcz R. Excitotoxic injury stimulates pro-drug-
induced chlorokynurenate formation in the rat striatum in
vivo// Neurosci. Lett. � 2001. � 304, ¹ 3. � P. 185 � 188.

14. Martel J. C., Chopin P., Marien M. Drug treatments to
reduce excitotoxicity in vivo: a potential for alpha-2-adreno-
receptor antagonists// Amino Acids. � 2000. � 10, ¹ 1. �
P. 239 � 252.

15. Obrenovitch T.P., Urenjak J. In vivo assesment of ky-
nurenate neuroprotective potency and quinolinate excito-
toxicity// Ibid. � P. 299 �309.

16. Schlupt M., Liichtensteiger W., Langemann H. A fluori-
metric micromethod for the simultaneous determination
of serotonin, noradrenaline and dopamine in milligram
amounts of brain tissue// Biochem. Pharmacol. � 23. �
P. 2437 � 2446.

17. St�astny F., Skultetyova, Pliss L., Jezova D. Quinolinic
acid enhances permeability of rat brain microvessels to
plasma albumin// Brain Res. Bull. � 2000. � 53, ¹4. �
P. 415 � 420.

18. Stone T.W. Inhibitors of the kynurenine pathway// Eur. J.
Med. Chem. � 2000. � 35, ¹ 2. � P. 179 � 186.

19. Stone T.W. Kynurenines in the CNS: from endogenous
obscurity to therapeutic importance// Prog. Neurobiol. �
2001. � 64, ¹ 2. � P. 185 � 218.

20. Turski W., Nakamura M., Todd W.P. et al. Identification
and quantification of kynurenic acid in human brain tissue/
/ Brain Res. � 1988. � 454. � P. 164 � 169.

21. Turski W.A., Gramsbergen J.B.P., Traitler H., Schwarcz
R. Rat brain slices roduce and liberate kynurenic acid upon
exposure to L-kynurenine// J. Biochem. � 1989. � 52. � P.
1629 � 1636.

22. Van Q.S., Dailly J.W., Steenbergen J.L., Jobe P.C. Anti-
convulsant effect of enhancement of noradrenergic trans-
mission in the superior colliculus in genetically epilepsy �
prone rats (GEPRs); a microinjection study// Brain Res. �
1998. � 780, ¹ 2. � P. 199 � 209.

23. Vezzani A., Stasi M.A., Wu H.G. et al. Studies on the
potential neurotoxic and convulsant effects of increased
blood levels of quinolinic in rats with altered blood-brain
barrier permeability// Exp. Neurol. � 1989. � 106, ¹1. � P.
90 � 98.

24. Wu H.G., Guidetti P., Goodman J.H. et al. Kynurenergic
manipulations influence excitatory synaptic function and
ecitotoxic vulnerability in the rat hippocampus in vivo//
Neuroscience. � 2000. � 97, ¹2. � P. 243 � 251.

25. Yourick D.L., La Placa M.C., Meyerhoff J.L. Norepineph-
rine � stimulated phosphatidyl inositol metabolism in ge-
netically epilepsy � prone and kindled rats // Brain Res. �
1991. � 651, ¹ 1-2. � P. 315 � 318.

26.  Zhu S.G., Mc Geer E.G., Mc Geer F.L. Effect of MK-
801, kynurenate, glycine, dextrophan and 4-acetylpyri-
dine on striatal toxicity of quinolinate// Ibid. � 1989. � 481,
¹ 2. � Ð. 356 � 360.

Õàðê³â. ìåä. óí-ò Ì-âà îõîðîíè çäîðîâ�ÿ Óêðà¿íè
Ìàòåð³àë íàä³éøîâ äî
ðåäàêö³¿ 25.02.2002


