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Çà äàíèìè åï³äåì³îëîã³÷íèõ äîñë³äæåíü,
â ð³çíèõ êðà¿íàõ ñâ³òó â³ä 50 äî 90 % íàñåëåí-
íÿ ñòðàæäàº â³ä ïàðîäîíòèòó ð³çíîãî ñòóïåíÿ
òÿæêîñò³ [1]. Ñåðåä åò³îëîã³÷íèõ ôàêòîð³â çà-
ïàëüíèõ ïðîöåñ³â ó ïàðîäîíò³ îñíîâíèì ââà-
æàºòüñÿ ë³ïîïîë³ñàõàðèä ãðàìíåãàòèâíèõ
àíàåðîáíèõ ì³êðîîðãàí³çì³â. Äîêàçàí³ âçàºìî-
çâ’ÿçêè ì³æ çàõâîðþâàííÿìè ïàðîäîíòà ³ õâî-
ðîáàìè ïå÷³íêè [2, 3]. Õðîí³÷í³ ãåïàòèòè çà
ñâî¿ì ñîö³àëüíèì ³ ìåäè÷íèì çíà÷åííÿì çàé-
ìàþòü îäíå ç ïðîâ³äíèõ ì³ñöü ó çàãàëüí³é
ñòðóêòóð³ çàõâîðþâàíîñò³ ³ õàðàêòåðèçóþòüñÿ
âàæê³ñòþ ë³êóâàííÿ ³ ñåðéîçíèì ïðîãíîçîì.

Â ðîáîò³ [4] íàìè áóëî ïðîäåìîíñòðîâàíî, ùî
â ïàòîãåíåç³ ë³ïîïîë³ñàõàðèäíîãî ïàðîäîíòè-
òó, ïîºäíàíîãî ç õðîí³÷íèì ãåïàòèòîì, âàæëè-
âó ðîëü â³ä³ãðàþòü îêñèäàòèâíèé ñòðåñ ³ ã³ïåð-
ïðîäóêö³ÿ îêñèäó àçîòó. Î÷åâèäíî, ùî, ç îäíî-
ãî áîêó, ñàì ë³ïîïîë³ñàõàðèä ³ ìåä³àòîðè
çàïàëåííÿ, ùî óòâîðþþòüñÿ ï³ä éîãî âïëèâîì
â òêàíèíàõ ïàðîäîíòà, à ç ³íøîãî – ïðîçàïàëü-
í³ ôàêòîðè, ÿê³ â íàäì³ðí³é ê³ëüêîñò³ ïðîäóêó-
þòüñÿ â ïå÷³íö³ ïðè ¿¿ óðàæåíí³, âèðàæåíî
àêòèâóþòü ³íäóöèáåëüíó ôîðìó NO-ñèíòàçè
(iNOS), ó ðåçóëüòàò³ ÷îãî óòâîðþºòüñÿ íàäì³ð-
íà ê³ëüê³ñòü îêñèäó àçîòó. Ç ö³º¿ òî÷êè çîðó

ÓÄÊ 616.314.18-002.4-031.81-036.12-036

Â.Â. Ùåðáà, Ì.Ì. Êîðäà
Òåðíîï³ëüñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò

³ì. ².ß. Ãîðáà÷åâñüêîãî

МОДУЛЮВАННЯ NO-СИНТАЗ ПРИ ПАРОДОНТИТІ
НА ФОНІ СУПУТНЬОГО ХРОНІЧНОГО ГЕПАТИТУ

Äîñë³äæóâàëè âïëèâ íåñåëåêòèâíîãî ³íã³á³òîðà NOS N-í³òðî-L-àðã³í³íó ³ ñåëåêòèâíîãî
³íã³á³òîðà iNOS 1400W íà ³íòåíñèâí³ñòü îêñèäàòèâíîãî é í³òðîîêñèäàòèâíîãî ñòðåñó
ïðè ïàðîäîíòèò³ íà ôîí³ ñóïóòíüîãî ãåïàòèòó. Äîñë³äæåííÿ ïðîâåäåíî íà á³ëèõ ùóðàõ,
ó ÿêèõ ïàðîäîíòèò âèêëèêàëè øëÿõîì ââåäåííÿ â òêàíèíè ïàðîäîíòà áàêòåð³àëüíîãî
ë³ïîïîë³ñàõàðèäó. Ãåïàòèò âèêëèêàëè ââåäåííÿì òâàðèíàì àë³ëîâîãî ñïèðòó ïðîòÿãîì
äâîõ òèæí³â. Ë³ïîïîë³ñàõàðèäíå çàïàëåííÿ ïàðîäîíòà íà ôîí³ ãåïàòèòó ñóïðîâîä-
æóâàëîñÿ âèðàæåíèì îêñèäàòèâíèì ³ í³òðîîêñèäàòèâíèì ñòðåñîì (â òêàíèíàõ ïàðî-
äîíòà ³ â êðîâ³ çðîñòàâ âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â ³ îêèñíåíî-ìîäèô³êîâàíèõ á³ëê³â,
çíèæóâàëàñÿ àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè, çìåíøóâàâñÿ âì³ñò öåðóëîïëàçì³íó ³
â³äíîâëåíîãî ãëóòàò³îíó, ìàëà âèðàæåíó òåíäåíö³þ äî çíèæåííÿ çàãàëüíà àíòèîêñèäíà
àêòèâí³ñòü êðîâ³, çðîñòàëè àêòèâí³ñòü NO-ñèíòàçè ³ âì³ñò NOx). Êîðåêö³ÿ ïàðîäîíòèòó
íà òë³ ãåïàòèòó îáîìà ìîäóëÿòîðàìè ïðèçâîäèëà äî ð³çêîãî ïðèãí³÷åííÿ ñèíòåçó îêñèäó
àçîòó. Ó ðàç³ çàñòîñóâàííÿ N-í³òðî-L-àðã³í³íó ôóíêö³îíàëüíà àêòèâí³ñòü çàãàëüíî¿ NO-
ñèíòàçè â ïàðîäîíò³ ³ âì³ñò NOx ó ñèðîâàòö³ çìåíøóâàëècÿ íàâ³òü íèæ÷å êîíòðîëüíèõ
çíà÷åíü. N-í³òðî-L-àðã³í³í íå âïëèâàâ íà ïîêàçíèêè ³íòåíñèâíîñò³ îêñèäàòèâíîãî ñòðåñó
àáî íàâ³òü ïîã³ðøóâàâ ¿õ. Çàñòîñóâàííÿ 1400W åôåêòèâíî çàïîá³ãàëî ã³ïåðàêòèâàö³¿
îêèñëþâàëüíèõ ïðîöåñ³â ó ïàðîäîíò³ ³ ñèðîâàòö³ òâàðèí ç ïàðîäîíòèòîì íà ôîí³
ãåïàòèòó ³ ïîë³ïøóâàëî ôóíêö³îíàëüíèé ñòàí ñèñòåìè àíòèîêñèäíîãî çàõèñòó. Çðîáëåíî
âèñíîâîê, ùî ñåëåêòèâíå ³íã³áóâàííÿ ³íäóöèáåëüíî¿ ôîðìè NO-ñèíòàçè ïðè çàïàëåíí³
ïàðîäîíòà, ùî ðîçâèâàºòüñÿ íà ôîí³ ãåïàòèòó, ìîæå áóòè ïåðñïåêòèâíèì ìåòîäîì
ë³êóâàííÿ õâîðèõ ç òàêîþ ïîºäíàíîþ ïàòîëîã³ºþ.
Êëþ÷îâ³ ñëîâà: ïàðîäîíòèò, õðîí³÷íèé ãåïàòèò, îêñèäàòèâíèé ³ í³òðîîêñèäàòèâíèé
ñòðåñ.
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äîö³ëüíèì ââàæàºòüñÿ âèêîðèñòàííÿ ïðè ïà-
ðîäîíòèò³ íà ôîí³ ãåïàòèòó ³íã³á³òîð³â NO-
ñèíòàçè ç ìåòîþ ïðèãí³÷åííÿ øâèäêîñò³
óòâîðåííÿ NO ³ çàïîá³ãàííÿ éîãî íåãàòèâíèõ
åôåêò³â.

Ìåòîþ äàíî¿ ðîáîòè áóëî äîñë³äèòè âïëèâ
íåñåëåêòèâíîãî ³íã³á³òîðà NO-ñèíòàç N-í³òðî-
L-àðã³í³íó òà ñåëåêòèâíîãî ³íã³á³òîðà iNOS
1400W íà ³íòåíñèâí³ñòü îêñèäàòèâíîãî é
í³òðîîêñèäàòèâíîãî ñòðåñó ïðè ïàðîäîíòèò³
íà ôîí³ ñóïóòíüîãî ãåïàòèòó.

Ìàòåð³àë ³ ìåòîäè. Äîñë³äè âèêîíàí³ íà
40 áåçïîðîäíèõ ùóðàõ-ñàìöÿõ ìàñîþ 150–
180 ã, ÿêèõ óòðèìóâàëè íà ñòàíäàðòí³é ä³ºò³.
Âñ³õ òâàðèí ðîçïîä³ëèëè íà ÷îòèðè ãðóïè:
1-øà – êîíòðîëü (³íòàêòí³ ùóðè); 2-ãà – ùóðè
ç ïàðîäîíòèòîì íà ôîí³ õðîí³÷íîãî ãåïàòèòó,
ÿêèé âèêëèêàëè øëÿõîì âíóòð³øíüî-
÷åðåâíîãî ââåäåííÿ àë³ëîâîãî ñïèðòó ó äîç³
10 ìã/êã ïðîòÿãîì äâîõ òèæí³â ÷åðåç äåíü,
ïî÷èíàþ÷è ç 15-¿ äîáè åêñïåðèìåíòó ùóðàì
ââîäèëè â òêàíèíè ÿñåí ë³ïîïîë³ñàõàðèä
E. Coli ïðîòÿãîì äâîõ òèæí³â ÷åðåç äåíü ïî
40 ìêë (1 ìã/ìë); 3-òÿ – ùóðè ç ïàðîäîíòèòîì
íà ôîí³ ãåïàòèòó, ÿêèì ïî÷èíàþ÷è ç 15-¿ äîáè
åêñïåðèìåíòó ïàðàëåëüíî ç ë³ïîïîë³ñàõàðè-
äîì ùîäåííî ïðîòÿãîì 14 ä³á ââîäèëè âíóò-
ð³øíüî÷åðåâíî íåñåëåêòèâíèé ³íã³á³òîð NO-
ñèíòàçè N-í³òðî-L-àðã³í³í (L-NNA) (Sigma-
Aldrich, ÑØÀ) ó äîç³ 50 ìã/êã; 4-òà – ùóðè ç
ïàðîäîíòèòîì íà ôîí³ ãåïàòèòó, ÿêèì ïî÷èíà-
þ÷è ç 15-¿ äîáè åêñïåðèìåíòó ïàðàëåëüíî ç
ë³ïîïîë³ñàõàðèäîì ùîäåííî ïðîòÿãîì 14 ä³á
ââîäèëè âíóòð³øíüî÷åðåâíî âèñîêîñåëåê-
òèâíèé ³íã³á³òîð ³íäóöèáåëüíî¿ NO-ñèíòàçè
N-(3-(Aì³íîìåòèë)áåíçèë) àöåòàì³äèí
(1400W) ó äîç³ 1,5 ìã/êã (Sigma-Aldrich,
ÑØÀ). Äëÿ ï³äòâåðäæåííÿ ãåïàòèòó íà 15-é
äåíü åêñïåðèìåíòó â ñèðîâàòö³ êðîâ³ ùóð³â
2-¿ ãðóïè âèçíà÷àëè àêòèâí³ñòü ÀëÀÒ ³ ÀñÀÒ
çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ, âèêîðè-
ñòîâóþ÷è êîìåðö³éíèé êîìïëåêò ðåàêòèâ³â.
Òâàðèí âèâîäèëè ç åêñïåðèìåíòó  äåêà-
ï³òàö³ºþ ï³ä åô³ðíèì íàðêîçîì. Â òêàíèíàõ
ïàðîäîíòà âèçíà÷àëè ñóìàðíó àêòèâí³ñòü NO-
ñèíòàçè [5]. Â ãîìîãåíàò³ òêàíèí ïàðîäîíòà ³
ñèðîâàòö³ âèçíà÷àëè ð³âåíü í³òðàò³â ³ í³òðèò³â
(NOõ) [6], ÒÁÊ-àêòèâíèõ ïðîäóêò³â (ÒÁÊ-ÀÏ) [7],
îêèñíåíî-ìîäèô³êîâàíèõ á³ëê³â (ÎÌÁ) [8],
àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè (ÑÎÄ) [9],
êàòàëàçè (ÊÒ) [10] òà âì³ñò â³äíîâëåíîãî
ãëóòàò³îíó (ÃSH) [11]. Â ïëàçì³ êðîâ³ òàêîæ

âèçíà÷àëè âì³ñò öåðóëîïëàçì³íó (ÖÏ) [12]
³ çàãàëüíó àíòèîêñèäíó àêòèâí³ñòü (ÇÀÀ) [13].

Ñòàòèñòè÷íèé àíàë³ç âèêîíóâàëè ç âèêî-
ðèñòàííÿì ñòàíäàðòíèõ ñòàòèñòè÷íèõ ïðî-
ãðàì ³ êðèòåð³þ t Ñòüþäåíòà. Çì³íè ð<0,05
ðîçãëÿäàëèñÿ ÿê ñòàòèñòè÷íî äîñòîâ³ðí³.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Îñê³ëüêè
N-í³òðî-L-àðã³í³í ³ 1400W º ³íã³á³òîðàìè ñèí-
òàç îêñèäó àçîòó, à ôóíêö³îíóâàííÿ ÿê åíäî-
òåë³àëüíî¿, òàê ³, îñîáëèâî, ³íäóöèáåëüíî¿
ôîðì NO-ñèíòàç áåçïîñåðåäíüî âèçíà÷àº
ïåðåá³ã çàïàëüíèõ ðåàêö³é, áóëî âàæëèâî âèâ-
÷èòè, ÿê äàí³ ïðåïàðàòè âïëèâàþòü íà ñòàí
ñèñòåìè îêñèäó àçîòó ïðè ïàðîäîíòèò³ íà ôîí³
ãåïàòèòó. Ç äàíèõ, íàâåäåíèõ ó òàáëèö³, âèäíî,
ùî çàãàëüíà àêòèâí³ñòü NO-ñèíòàçè ð³çêî
(â 4,3 ðàçà) çíèæóâàëàñÿ ïîð³âíÿíî ç òàêîþ
íåêîðèãîâàíèõ òâàðèí ïðè ââåäåíí³ N-í³òðî-
L-àðã³í³íó. Â öüîìó âèïàäêó àêòèâí³ñòü
ôåðìåíòó áóëà çíèæåíîþ äîñòîâ³ðíî (â 1,3 ðà-
çà) íàâ³òü ïîð³âíÿíî ç êîíòðîëåì. Ïðè çàñòîñó-
âàíí³ 1400W àêòèâí³ñòü NO-ñèíòàçè çíèæó-
âàëàñÿ õî÷à ³ íå òàê âèðàæåíî, ÿê ó ïîïåðåä-
íüîìó âèïàäêó (â 2,7 ðàçà), ïðîòå äîñòîâ³ðíî
ïîð³âíÿíî ç íåë³êîâàíèìè òâàðèíàìè. Âàðòî
â³äì³òèòè, ùî ïðè âèêîðèñòàíí³ 1400W àêòèâ-
í³ñòü NO-ñèíòàçè â ñèðîâàòö³ êðîâ³ óðàæåíèõ
òâàðèí ïðàêòè÷íî íå â³äð³çíÿëàñÿ â³ä òàêî¿ â
êîíòðîë³.

Ïîä³áíî äî çì³í àêòèâíîñò³ NO-ñèíòàçè
çì³íþâàâñÿ âì³ñò í³òðàò³â ³ í³òðèò³â ó ñèðî-
âàòö³ ³ ïàðîäîíò³ óðàæåíèõ ùóð³â, ÿêèì ïðîâî-
äèëè êîðåêö³þ (òàáëèöÿ). Ïðè çàñòîñóâàíí³
N-í³òðî-L-àðã³í³íó âì³ñò NOx â ñèðîâàòö³ áóâ
íèæ÷èì, í³æ ó íåêîðèãîâàíèõ òâàðèí â 3,1 ðà-
çà. Ïðè ââåäåíí³ ùóðàì ñïåöèô³÷íîãî ³íã³á³-
òîðà NO-ñèíòàçè ð³âåíü NOx çíèçèâñÿ â 2,2 ðà-
çà ³ äîñòîâ³ðíî íå â³äð³çíÿâñÿ â³ä íîðìè.
Â òêàíèíàõ ïàðîäîíòà òâàðèí, ÿêèì ââîäèëè
N-í³òðî-L-àðã³í³í, ÿê ³ â ñèðîâàòö³, âì³ñò NOx
òàêîæ ñóòòºâî (â 2,9 ðàçà) çíèæóâàâñÿ. Ï³ä
âïëèâîì 1400W äàíèé ïîêàçíèê â ïàðîäîíò³
çíèæóâàâñÿ â 2,6 ðàçà. Â îáîõ âèïàäêàõ âì³ñò
NOx â ïàðîäîíò³ äîñòîâ³ðíî íå â³äð³çíÿâñÿ â³ä
êîíòðîëüíîãî ð³âíÿ.

Îòæå, êîðåêö³ÿ ïàðîäîíòèòó íà ôîí³ ãåïà-
òèòó íåñïåöèô³÷íèì ³íã³á³òîðîì NO-ñèíòàçè
N-í³òðî-L-àðã³í³íîì ³ ñïåöèô³÷íèì ³íã³á³òî-
ðîì iNOS 1400W ïðèçâîäèòü äî ð³çêîãî ïðè-
ãí³÷åííÿ ñèíòåçó îêñèäó àçîòó, ïðè÷îìó ó
âèïàäêó çàñòîñóâàííÿ N-í³òðî-L-àðã³í³íó
ôóíêö³îíàëüíà àêòèâí³ñòü çàãàëüíî¿ NO-ñèí-
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òàçè ³ âì³ñò NOx â ñèðîâàòö³ çìåíøóþòüñÿ
íàâ³òü íèæ÷å êîíòðîëüíèõ çíà÷åíü.

Ó òîé æå ÷àñ íà ³íòåíñèâí³ñòü îêèñëþâà-
ëüíèõ ïðîöåñ³â â êðîâ³ çàñòîñóâàííÿ N-í³òðî-
L-àðã³í³íó äîñòîâ³ðíîãî åôåêòó íå ñïðàâèëî
(âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â ³ îêèñíåíî-
ìîäèô³êîâàíèõ á³ëê³â ó ñèðîâàòö³ ë³êîâàíèõ
ùóð³â ïðàêòè÷íî íå â³äð³çíÿâñÿ â³ä àíàëîã³÷-
íèõ ïîêàçíèê³â ó óðàæåíèõ òâàðèí, ÿêèì êî-
ðåêö³ÿ íå ïðîâîäèëàñÿ). Êîðåêö³ÿ N-í³òðî-L-
àðã³í³íîì ïðèçâåëà äî äîñòîâ³ðíîãî (â 1,4 ðà-
çà) ï³äâèùåííÿ ³íòåíñèâíîñò³ ïðîöåñ³â ë³ïî-
ïåðîêñèäàö³¿ â òêàíèíàõ ÿñåí òâàðèí ç ïàðî-
äîíòèòîì íà ôîí³ ãåïàòèòó.

Íà â³äì³íó â³ä N-í³òðî-L-àðã³í³íó âèêîðè-
ñòàííÿ ç ë³êóâàëüíîþ ìåòîþ ñåëåêòèâíîãî
³íã³á³òîðà iNOS ïðèçâåëî äî äîñòîâ³ðíîãî
çíèæåííÿ âì³ñòó ÒÁÊ-àêòèâíèõ ïðîäóêò³â ÿê
â ñèðîâàòö³ êðîâ³ (â 1,4 ðàçà), òàê ³ â ïàðîäîíò³
(â 1,3 ðàçà), õî÷à â îáîõ âèïàäêàõ äàíèé ïî-
êàçíèê âñå ùå çàëèøàâñÿ äîñòîâ³ðíî ï³äâè-

ùåíèì ïîð³âíÿíî ç êîíòðîëåì. Âèêîðèñòàííÿ
1400W òàêîæ ïðèçâîäèëî äî äîñòîâ³ðíîãî
ïðèãí³÷åííÿ ³íòåíñèâíîñò³ ïðîöåñ³â îêèñíþ-
âàëüíî¿ ìîäèô³êàö³¿ á³ëê³â ó êðîâ³ ³ òêàíèíàõ
ÿñåí òâàðèí ç ïàðîäîíòèòîì íà ôîí³ ãåïàòèòó
(òàáëèöÿ).

Äîñë³äæåíî òàêîæ âïëèâ ìîäóëÿòîð³â
NO-ñèíòàçè íà ôóíêö³îíàëüíèé ñòàí ñèñòåìè
àíòèîêñèäíîãî çàõèñòó òâàðèí ç ïîºäíàíîþ
ïàòîëîã³ºþ. N-í³òðî-L-àðã³í³í íå âïëèâàâ äîñ-
òîâ³ðíî íà âì³ñò öåðóëîïëàçì³íó, â³äíîâ-
ëåíîãî ãëóòàò³îíó, àêòèâí³ñòü êàòàëàçè òà çà-
ãàëüíó àíòèîêñèäíó àêòèâí³ñòü ïëàçìè êðîâ³,
à òàêîæ íà àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè ³
êàòàëàçè â òêàíèíàõ ïàðîäîíòà. Ïðè öüîìó
ð³âåíü â³äíîâëåíîãî ãëóòàò³îíó â ïàðîäîíò³
óðàæåíèõ òâàðèí, ÿêèì ââîäèëè íå-
ñïåöèô³÷íèé ³íã³á³òîð NO-ñèíòàçè, íàâ³òü
çíèæóâàâñÿ ïîð³âíÿíî ç òàêèì ó íåêîðè-
ãîâàíèõ ùóð³â. Ñïåöèô³÷íå ³íã³áóâàííÿ iNOS
çà äîïîìîãîþ 1400W, íàâïàêè, ïðèâîäèëî äî
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Âïëèâ N-í³òðî-L-àðã³í³íó ³ 1400W íà ïîêàçíèêè ³íòåíñèâíîñò³ îêñèäàòèâíîãî
³ í³òðîîêñèäàòèâíîãî ñòðåñó â ñèðîâàòö³ êðîâ³ ³ òêàíèí³ ïàðîäîíòà ùóð³â

ç ë³ïîïîë³ñàõàðèäíèì ïàðîäîíòèòîì íà ôîí³ ãåïàòèòó

Ïðèì³òêà. Çì³íè äîñòîâ³ðí³: *ïîð³âíÿíî ç ïîêàçíèêàìè ³íòàêòíèõ òâàðèí; # ïîð³âíÿíî ç
ïîêàçíèêàìè òâàðèí ç ïàðîäîíòèòîì íà ôîí³ ãåïàòèòó.
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ñóòòºâîãî ïîë³ïøåííÿ ïîêàçíèê³â ôóíêö³î-
íàëüíîãî ñòàíó àíòèîêñèäíî¿ ñèñòåìè ó ùóð³â
ç ïàðîäîíòèòîì íà ôîí³ ãåïàòèòó. Çîêðåìà,
ð³âåíü öåðóëîïëàçì³íó â ñèðîâàòö³ òâàðèí
4-¿ ãðóïè çíèæóâàâñÿ â 1,3 ðàçà ïîð³âíÿíî
ç íåë³êîâàíèìè ùóðàìè, âì³ñò â³äíîâëå-
íîãî ãëóòàò³îíó ï³äâèùóâàâñÿ â 2,8 ðàçà,
çàãàëüíà àíòèîêñèäíà àêòèâí³ñòü ïëàçìè çðî-
ñòàëà â 1,5 ðàçà. Â òêàíèíàõ ïàðîäîíòà òâà-
ðèí, ÿêèì ïðîâîäèëè ñïåöèô³÷íå ³íã³áó-
âàííÿ iNOS, àêòèâí³ñòü ñóïåðîêñèääèñìó-
òàçè ï³äâèùóâàëàñÿ â 1,9 ðàçà, êàòàëàçè – â
1,7 ðàçà, âì³ñò â³äíîâëåíîãî ãëóòàò³îíó çðî-
ñòàâ â 1,6 ðàçà.

Òàêèì ÷èíîì, çàñòîñóâàííÿ ïðè ë³ïîïî-
ë³ñàõàðèäíîìó ïàðîäîíòèò³ íà ôîí³ ãåïàòèòó
ñïåöèô³÷íîãî ³íã³á³òîðà iNOS 1400W ÷àñòêî-
âî ïîïåðåäæóº ðîçâèòîê îêñèäàòèâíîãî ñòðå-
ñó â òêàíèíàõ ïàðîäîíòà ³ ñèðîâàòö³ êðîâ³. Ïðè
âèêîðèñòàíí³ ç ìåòîþ êîðåêö³¿ íåñïå-
öèô³÷íîãî ³íã³á³òîðà NO-ñèíòàçè N-í³òðî-L-
àðã³í³íó ïîêàçíèêè, ùî õàðàêòåðèçóþòü
îêñèäàòèâíèé ñòðåñ, àáî íå çì³íþþòüñÿ, àáî
íàâ³òü ïîã³ðøóþòüñÿ. Âèõîäÿ÷è ç îòðèìàíèõ
íàìè ðåçóëüòàò³â, ìîæíà ñòâåðäæóâàòè, ùî
ïîðóøåííÿ îáì³íó NO, à ñàìå éîãî ã³ïåð-
ïðîäóêö³ÿ ³íäóöèáåëüíîþ NO-ñèíòàçîþ, º
îäí³ºþ ç êëþ÷îâèõ ëàíîê ïàòîãåíåçó ïàðî-
äîíòèòó, ïîºäíàíîãî ç ãåïàòèòîì, ùî äåòåð-
ì³íóº ðÿä ³íøèõ ïàòîá³îõ³ì³÷íèõ ìåõàí³çì³â
ðîçâèòêó çàïàëåííÿ â ïàðîäîíò³, çîêðåìà
³íòåíñèâí³ñòü îêèñëþâàëüíèõ ïðîöåñ³â. Î÷å-
âèäíî, ùî ï³ä âïëèâîì ë³ïîïîë³ñàõàðèä³â
â³äáóâàºòüñÿ ã³ïåðåêñïðåñ³ÿ ³NOS â ïàðîäîíò³,
â ðåçóëüòàò³ ÷îãî ³ ñèíòåçóºòüñÿ íàäì³ðíà
ê³ëüê³ñòü îêñèäó àçîòó. NO, áóäó÷è ðàäèêàëîì,
çäàòíèé çàïî÷àòêîâóâàòè â³ëüíîðàäèêàëüí³
ðåàêö³¿. Êð³ì òîãî, NO çäàòíèé íåãàéíî
âçàºìîä³ÿòè ³ç ñóïåðîêñèäàí³îíðàäèêàëîì ç
óòâîðåííÿì ïåðîêñèí³òðèòó (ONOO–), ÿêèé
ïðè âèñîêèõ êîíöåíòðàö³ÿõ ï³ääàºòüñÿ ãîìî-
ë³òè÷íîìó ÷è ãåòåðîë³òè÷íîìó ðîçïàäó, ùî
ñóïðîâîäæóºòüñÿ ãåíåðàö³ºþ êàñêàäó âèñîêî-
òîêñè÷íèõ îêèñëþâàëüíèõ ÷èííèê³â (NO2

•,
NO2

+, OH•). Ö³ ðåàêòèâí³ ñïîëóêè ìîæóòü
îêèñëþâàòè ë³ï³äè, ïîøêîäæóâàòè êë³òèíí³
ìåìáðàíè, îêèñëþâàòè ò³îëîâ³ ãðóïè á³ëê³â,
ùî ïðèçâîäèòü äî ðóéíóâàííÿ êë³òèí ³ á³ëê³â
³ ìàí³ôåñòàö³¿ çàïàëüíîãî ïðîöåñó. Éìîâ³ðíî,
ùî ñàìå íàäì³ðíà ïðîäóêö³ÿ ñóïåðîêñèä-
àí³îíðàäèêàë³â ³, ÿê íàñë³äîê, ïåðîêñèí³òðèòó
ñòàëà ïðè÷èíîþ òîãî, ùî ï³ä âïëèâîì N-í³ò-

ðî-L-àðã³í³íó, íåçâàæàþ÷è íà ïðèãí³÷åííÿ
NO-ñèíòàçè ³ çíèæåííÿ âì³ñòó NOx â òêà-
íèíàõ, ÿâèùà îêñèäàòèâíîãî ñòðåñó íå ò³ëüêè
íå çìåíøóâàëèñÿ, àëå ³, íàâïàêè, ïîñèëþ-
âàëèñÿ. Íåñïåöèô³÷íå ³íã³áóâàííÿ NOS ïðè-
çâîäèòü äî çíèæåííÿ ïðîäóêö³¿ NO åíäîòåë³-
àëüíîþ NO-ñèíòàçîþ, ùî íåìèíó÷å ïðèçâåäå
äî ïîðóøåíü ì³êðîöèðêóëÿö³¿ â òêàíèíàõ ³, ÿê
íàñë³äîê, äî ã³ïîêñ³¿, à îñòàííÿ ìîæå áóòè
ïðè÷èíîþ íàäì³ðíî¿ ãåíåðàö³¿ ñóïåðîêñèä-
àí³îíðàäèêàë³â ÷åðåç âèòîê åëåêòðîí³â ó
äèõàëüíîìó ëàíöþç³ ì³òîõîíäð³é.

Íåîáõ³äíî âêàçàòè, ùî NO òàêîæ ìîæå
âèêîíóâàòè êîðèñíó ôóíêö³þ ïðè ïàðîäîí-
òèò³, âèñòóïàþ÷è íåñïåöèô³÷íèì ôàêòîðîì
çàõèñòó â³ä áàêòåð³é. Âèðîáëåííÿ ìàêðî-
ôàãàìè NO ïðè çàïàëåíí³ ïàðîäîíòà ñòèìó-
ëþº ðàçîì ç ³íøèìè ðàäèêàëàìè ðåàêö³¿ ôàãî-
öèòîçó [14]. Ó òîé æå ÷àñ äåô³öèò NO ñïðèÿº
ðîçìíîæåííþ çáóäíèê³â ó òêàíèíàõ ïà-
ðîäîíòà, ùî ïðèçâîäèòü äî õðîí³çàö³¿ ïàòî-
ëîã³÷íîãî ïðîöåñó.

Ð³çêå çá³ëüøåííÿ ñóìàðíî¿ àêòèâíîñò³
NO-ñèíòàçè ³ ð³âíÿ NOx â ïàðîäîíò³ ³ ñèðî-
âàòö³ ïðè ä³¿ ë³ïîïîë³ñàõàðèäó íà ôîí³ ãåïà-
òèòó ìîæíà ïîÿñíèòè ñóìàö³ºþ åôåêò³â áàê-
òåð³àëüíîãî åíäîòîêñèíó ³ àë³ëîâîãî ñïèðòó.
Ç îäíîãî áîêó, ë³ïîïîë³ñàõàðèä áåçïîñåðåäíüî
º ïîòóæíèì ñòèìóëÿòîðîì ñèíòåçó ïðîçà-
ïàëüíèõ öèòîê³í³â, ÿê³ âèêëèêàþòü ã³ïåð-
åêñïðåñ³þ iNOS, ç ³íøîãî – àë³ëîâèé ñïèðò
ñïðè÷èíÿº äåñòðóêö³þ ãåïàòîöèò³â, ó ðåçóëü-
òàò³ ÷îãî óòâîðþºòüñÿ âåëèêà ê³ëüê³ñòü åíäî-
òîêñèí³â, ùî ïðèçâîäèòü äî âèðîáëåííÿ öè-
òîê³í³â, ÿê³ çíîâó æ òàêè çäàòí³ ñòèìóëþâàòè
iNOS, ó òîìó ÷èñë³ ³ â ïàðîäîíò³.

Âèñíîâêè

Êîðåêö³ÿ ë³ïîïîë³ñàõàðèäíîãî ïàðîäîí-
òèòó íà ôîí³ ãåïàòèòó íåñïåöèô³÷íèì ³íã³-
á³òîðîì NO-ñèíòàçè N-í³òðî-L-àðã³í³íîì ³
ñïåöèô³÷íèì ³íã³á³òîðîì iNOS 1400W ïðè-
çâîäèòü äî ð³çêîãî ïðèãí³÷åííÿ ñèíòåçó îê-
ñèäó àçîòó, ïðè÷îìó ó âèïàäêó çàñòîñóâàííÿ
N-í³òðî-L-àðã³í³íó ôóíêö³îíàëüíà àêòèâí³ñòü
çàãàëüíî¿ NO-ñèíòàçè ³ âì³ñò NOx â ñèðîâàòö³
çìåíøóþòüñÿ íàâ³òü íèæ÷å êîíòðîëüíèõ
çíà÷åíü. Çàñòîñóâàííÿ ñïåöèô³÷íîãî ³íã³á³-
òîðà iNOS ÷àñòêîâî ïîïåðåäæóº ðîçâèòîê
îêñèäàòèâíîãî ñòðåñó â òêàíèíàõ ïàðîäîíòà
ùóð³â ç ãåïàòèòîì. Ïðè âèêîðèñòàíí³ ç ìåòîþ
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êîðåêö³¿ íåñïåöèô³÷íîãî ³íã³á³òîðà NO-ñèí-
òàçè ïîêàçíèêè, ùî õàðàêòåðèçóþòü îêñè-
äàòèâíèé ñòðåñ, àáî íå çì³íþþòüñÿ, àáî ïîã³ð-
øóþòüñÿ. Ñåëåêòèâíå ³íã³áóâàííÿ ³íäóöè-

áåëüíî¿ ôîðìè NO-ñèíòàçè ïðè çàïàëåíí³
ïàðîäîíòà, ùî ðîçâèâàºòüñÿ íà òë³ ãåïàòèòó,
ìîæå áóòè ïåðñïåêòèâíèì ìåòîäîì ë³êóâàííÿ
õâîðèõ ç òàêîþ ïîºäíàíîþ ïàòîëîã³ºþ.
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Â.Â. Ùåðáà, Ì.Ì. Êîðäà
ÌÎÄÓËÈÐÎÂÀÍÈÅ NO-ÑÈÍÒÀÇ ÏÐÈ ÏÀÐÎÄÎÍÒÈÒÅ ÍÀ ÔÎÍÅ ÑÎÏÓÒÑÒÂÓÞÙÅÃÎ
ÕÐÎÍÈ×ÅÑÊÎÃÎ ÃÅÏÀÒÈÒÀ

Èññëåäîâàëè âëèÿíèå íåñåëåêòèâíîãî èíãèáèòîðà NOS N-íèòðî-L-àðãèíèíà è ñåëåêòèâíîãî
èíãèáèòîðà iNOS 1400W íà èíòåíñèâíîñòü îêñèäàòèâíîãî è íèòðîîêñèäàòèâíîãî ñòðåññà ïðè
ïàðîäîíòèòå íà ôîíå ñîïóòñòâóþùåãî ãåïàòèòà. Èññëåäîâàíèå ïðîâåäåíî íà áåëûõ êðûñàõ.
Ïàðîäîíòèò âûçâàëè ïóò¸ì ââåäåíèÿ â òêàíè ïàðîäîíòà áàêòåðèàëüíîãî ëèïîïîëèñàõàðèäà. Ãåïàòèò
âûçâàëè ââåäåíèåì æèâîòíûì àëëèëîâîãî ñïèðòà â òå÷åíèå äâóõ íåäåëü. Ëèïîïîëèñàõàðèäíîå
âîñïàëåíèå ïàðîäîíòà íà ôîíå ãåïàòèòà ñîïðîâîæäàëîñü âûðàæåííûì îêñèäàòèâíûì è íèòðî-
îêñèäàòèâíûì ñòðåññîì (â òêàíÿõ ïàðîäîíòà è â êðîâè âîçðàñòàëî ñîäåðæàíèå ÒÁÊ-àêòèâíûõ
ïðîäóêòîâ è îêèñëåííûõ ìîäèôèöèðîâàííûõ áåëêîâ, ñíèæàëàñü àêòèâíîñòü ñóïåðîêñèääèñìóòàçû,
óìåíüøàëîñü ñîäåðæàíèå öåðóëîïëàçìèíà è âîññòàíîâëåííîãî ãëóòàòèîíà, èìåëà âûðàæåííóþ
òåíäåíöèþ ê ñíèæåíèþ îáùàÿ àíòèîêñèäíaÿ àêòèâíîñòü ïëàçìû êðîâè, ïîâûøàëàñü àêòèâíîñòü

ТЕОРЕТИЧНА І  ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА



34

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ² ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ. 2013. ¹ 3 (60)

NO-ñèíòàçû è ñîäåðæàíèå NÎõ). Êîððåêöèÿ ïàðîäîíòèòà íà ôîíå ãåïàòèòà îáîèìè ìîäóëÿòîðàìè
ïðèâîäèëà ê ðåçêîìó óãíåòåíèþ ñèíòåçà îêñèäà àçîòà, ïðè÷¸ì â ñëó÷àå ïðèìåíåíèÿ N-íèòðî-L-
àðãèíèíà ôóíêöèîíàëüíàÿ àêòèâíîñòü îáùåé NO-ñèíòàçû â ïàðîäîíòå è ñîäåðæàíèå NOx â
ñûâîðîòêå óìåíüøàëèñü äàæå íèæå êîíòðîëüíûõ çíà÷åíèé. N-íèòðî-L-àðãèíèí íå âëèÿë íà
ïîêàçàòåëè èíòåíñèâíîñòè îêñèäàòèâíîãî ñòðåññà èëè äàæå óõóäøàë èõ. Ïðèìåíåíèå 1400W
ýôôåêòèâíî ïðåäîòâðàùàëî ãèïåðàêòèâàöèþ îêèñëèòåëüíûõ ïðîöåññîâ â ïàðîäîíòå è ñûâîðîòêå
æèâîòíûõ ñ ïàðîäîíòèòîì íà ôîíå ãåïàòèòà è óëó÷øàëî ôóíêöèîíàëüíîå ñîñòîÿíèå ñèñòåìû
àíòèîêñèäíîé çàùèòû. Ñäåëàí âûâîä, ÷òî ñåëåêòèâíîå èíãèáèðîâàíèå èíäóöèáåëüíîé ôîðìû NO-
ñèíòàçû ïðè âîñïàëåíèè ïàðîäîíòà, ðàçâèâàþùåìñÿ íà ôîíå ãåïàòèòà, ìîæåò áûòü ïåðñïåêòèâíûì
ìåòîäîì ëå÷åíèÿ áîëüíûõ ñ òàêîé ñî÷åòàííîé ïàòîëîãèåé.

Êëþ÷åâûå ñëîâà: ïàðîäîíòèò, õðîíè÷åñêèé ãåïàòèò, îêñèäàòèâíûé è íèòðîîêñèäàòèâíûé
ñòðåññ.

V.V. Shcherba, M.M. Korda
MODULATION OF NO-SYNTHASES IN PERIODONTITIS ON THE CHRONIC HEPATITIS BACKGROUND

     The aim of this study was to investigate the effect of NOS non-selective inhibitor N-nitro-L-arginine
and iNOS selective inhibitor 1400W on the oxidative and nitrooxidative stress intensity in periodontitis
on the background of concomitant hepatitis. The study was conducted on white rats. Periodontitis was
caused by the injection of bacterial lipopolysaccharide into periodontal tissues. Hepatitis was caused by
allyl alcohol administered for 2 weeks. Lipopolysaccharide periodontal inflammation on the hepatitis
background was characterized by severe oxidative and nitrooxidative stress (in periodontal tissues and
blood the levels of TBA-active products and oxidized modified proteins were increased, the activity of
superoxide dismutase, ceruloplasmin and reduced glutathione contents were decreased, total antioxidant
activity of blood plasma had a distinct downward trend, the activity of NO-synthase and the content of
NOx were markedly increased). Correction of periodontitis on the hepatitis background by bothmodulators
led to a dramatic inhibition of nitric oxide synthesis, and in the case of N-nitro-L-arginine using the
functional activity of total NO-synthase in the periodontium and the NOx content in the serum decreased
even lower than the control values. N-nitro-L-arginine had no effect on the intensity of oxidative stress, or
even worsen them. Application of 1400W effectively prevented hyperactivation of oxidative processes in
periodontal tissues and serum of animals with periodontitis on hepatitis background and improved the
functional status of antioxidant system. It has been concluded that the selective inhibition of the inducible
form of  NO-synthase in the inflammation of periodontal tissues on hepatitis background may be a promising
treatment method for patients with such comorbidity.

Key words: periodontitis, chronic hepatitis, nitrooxidative and oxidative stress.
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