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ÒÅÎÐÅÒÈ×ÍÀ ² ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

Âñòóï
Â äàíèé ÷àñ îäíèì ç íàéãîëîâí³øèõ

íàïðÿì³â ðîçâèòêó ìåäè÷íî¿ íàóêè º âàêöèíî-
ëîã³ÿ. Ñåðåä ïèòàíü, ùî é äîñ³ îñòàòî÷íî íå
âèð³øåí³, ñë³ä íàçâàòè ñòâîðåííÿ áåçïå÷íî¿
äëÿ âñ³õ ãðóï íàñåëåííÿ âàêöèíè ïðîòè ãðèïó,
çîêðåìà äëÿ ³ìóíîñêîìïðîìåòîâàíèõ êà-
òåãîð³é òà õâîðèõ íà õðîí³÷íó ïàòîëîã³þ. Ãðèï
ùîð³÷íî âèêëèêàº åï³äåì³¿, à íàñë³äêè ïàí-
äåì³é, âèêëèêàíèõ ãðèïîì, âàæêî îö³íèòè [1].
Íà áàç³ ²íñòèòóòó ì³êðîá³îëîã³¿ òà ³ìóíîëîã³¿
³ì. ².². Ìå÷íèêîâà áóëî ñòâîðåíî äåê³ëüêà
åêñïåðèìåíòàëüíèõ ïðîòèãðèïîçíèõ ë³ïîñî-
ìàëüíèõ âàêöèí ç äîäàâàííÿì àä’þâàíò³â ³
ìîäèô³êàö³ºþ àíòèãåííîãî ñêëàäó äëÿ îáðàí-
íÿ íàéîïòèìàëüí³øîãî çðàçêà çà áåçïå÷í³ñòþ
òà ³ìóíîãåíí³ñòþ.

Ìàòåð³àë ³ ìåòîäè
Âèçíà÷àëàñü àêòèâí³ñòü ïðîöåñ³â ïåðå-

êèñíîãî îêèñíåííÿ ë³ï³ä³â ³ á³ëê³â êðîâ³ ï³ñëÿ
ââåäåííÿ îô³öèíàëüíèõ ³ åêñïåðèìåíòàëüíèõ
âàêöèííèõ ïðåïàðàò³â (âì³ñò êàðáîí³ëüíèõ

ãðóï á³ëê³â, ã³äðîïåðåêèñ³â ë³ï³ä³â, àêòèâí³ñòü
ãëóòàò³îíïåðîêñèäàçè).

Îá’ºêòè äîñë³äæåííÿ
Îá’ºêòîì äîñë³äæåííÿ áóëè òðèâàëåíòí³

îô³öèíàëüí³ ñåçîíí³ âàêöèíè äëÿ ïðîô³ëàê-
òèêè ãðèïó: «Âàêñèãðèï» (Àâåíò³ñ Ïàñòåð,
Ôðàíö³ÿ), «²íôëåêñàë Â» (Áåðíà Á³îòåõ ËÒÄ,
Øâåéöàð³ÿ) òà åêñïåðèìåíòàëüí³ ë³ïîñîìà-
ëüí³ âàêöèíí³ ïðåïàðàòè ï³ä óìîâíèìè íàçâà-
ìè «Ë³ïîñ 1.1» – çðàçîê ç ïîçèòèâíèì çàðÿ-
äîì ïîâåðõí³ ë³ïîñîì ³ ðîçùåïëåíèì àíòèãåí-
íèì ñêëàäîì, ñõ³äíèì ç³ ñïë³ò-âàêöèíîþ «Âàê-
ñèãðèï», ç äîäàâàííÿì õëîðîô³ë³ïòó òà åòî-
í³þ â ÿêîñò³ àä’þâàíò³â òà «Ë³ïîñ 1.2» – àä’þ-
âàíòíà ç äîäàòêîâîþ ìîäèô³êàö³ºþ àíòèãåí-
íîãî ñêëàäó ÷àñòêîâèì àöèëþâàííÿì [2–4].

Äîñë³äæåííÿ ïåðåêèñíîãî îêèñíåííÿ ë³-
ï³ä³â (ÏÎË) áóëî ïðîâåäåíî íà ë³í³éíèõ
ñòàòåâîçð³ëèõ ùóðàõ îáîõ ñòàòåé ìàñîþ 160–
220 ã, ùî áóëè ðîçïîä³ëåí³ íà ãðóïè çà ñòà-
òåâîþ îçíàêîþ ïî 10 îñîáèí â êîæí³é â óìî-
âàõ êîíòðîëþ çà ôàêòîðàìè äîâê³ëëÿ. Òâàðèí
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Íà áàç³ ÄÓ «²íñòèòóò ì³êðîá³îëîã³¿ òà ³ìóíîëîã³¿ ³ì. ². ². Ìå÷íèêîâà» áóëî ñòâîðåíî
äåê³ëüêà åêñïåðèìåíòàëüíèõ ïðîòèãðèïîçíèõ ë³ïîñîìàëüíèõ âàêöèí ç äîäàâàííÿì
àä’þâàíò³â ³ ìîäèô³êàö³ºþ àíòèãåííîãî ñêëàäó äëÿ îáðàííÿ íàéîïòèìàëüí³øîãî çðàçêà
çà áåçïå÷í³ñòþ òà ³ìóíîãåíí³ñòþ. Âèçíà÷åíî àêòèâí³ñòü ïðîöåñ³â ïåðåêèñíîãî îêèñ-
íåííÿ ë³ï³ä³â ³ á³ëê³â êðîâ³ ï³ñëÿ ââåäåííÿ îô³öèíàëüíèõ ³ åêñïåðèìåíòàëüíèõ âàêöèí-
íèõ ïðåïàðàò³â (âì³ñò êàðáîí³ëüíèõ ãðóï á³ëê³â, ã³äðîïåðåêèñ³â ë³ï³ä³â, àêòèâí³ñòü
ãëóòàò³îíïåðîêñèäàçè). Ó õîä³ äîñë³äæåííÿ âèçíà÷åíî â³äñóòí³ñòü ï³äâèùåííÿ ð³âí³â
ïåðâèííèõ ïðîäóêò³â ïåðîêñèäàö³¿ ë³ï³ä³â – ã³äðîïåðåêèñ³â ë³ï³ä³â òà ïðîäóêò³â
îêèñíåííÿ á³ëê³â – êàðáîí³ë³â á³ëê³â, à òàêîæ â³äñóòí³ñòü åôåêò³â ³íã³á³ö³¿ ïðîòèîêñè-
äàíòíèõ ôåðìåíò³â ó ñèðîâàòö³ êðîâ³ ùóð³â, ÿêèõ ³ìóí³çóâàëè àä’þâàíòíîþ ìîäèô³-
êîâàíîþ ë³ïîñîìàëüíîþ âàêöèíîþ ³ç âèêîðèñòàííÿì õëîðîô³ë³ïòó òà åòîí³þ, ùî äàº
ìîæëèâ³ñòü ïðîâåäåííÿ ïîäàëüøèõ êë³í³êî-ôàðìàêîëîã³÷íèõ äîñë³äæåíü äàíîãî çðàçêà.
Êëþ÷îâ³ ñëîâà: ãðèï, ë³ïîñîìàëüíà âàêöèíà, ôîñôàòèäèëõîë³í, ïåðåêèñíå îêèñíåííÿ
ë³ï³ä³â.
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óòðèìóâàëè ïðè ïîñò³éí³é òåìïåðàòóð³ (20–
25 °Ñ) òà â³äíîñí³é âîëîãîñò³ ïîâ³òðÿ (50–
70%). Ðàö³îí ³ ÿê³ñòü âîäè áóëè ñòàíäàðòíèìè,
äîñòóï äî âîäè – íåîáìåæåíèì. Òâàðèíè áóëè
ðîçì³ùåí³ ó êë³òêàõ ãðóïàìè. Óñ³ ðîáîòè ç íè-
ìè ïðîâîäèëèñü çã³äíî ç ÎÑÒ 42 1–88 «Òâà-
ðèíè ëàáîðàòîðí³. Òåõíîëîã³÷íèé ïðîöåñ» ç
äîòðèìàííÿì îñíîâíèõ ïîëîæåíü Êîíâåíö³¿
Ðàäè ªâðîïè ïðî îõîðîíó õðåáåòíèõ òâàðèí,
ùî âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíòàëüíèõ
òà ³íøèõ íàóêîâèõ ö³ëåé, â³ä 18.03.86,
Äèðåêòèâè ªÑ  â³ä 24.11.86 ð. ¹ 609 ³ ÌÎÇ
Óêðà¿íè â³ä 01.11.2000 ð. ¹ 281.

Âì³ñò êàðáîí³ëüíèõ ãðóï á³ëê³â âèçíà÷àëè
ç 2,4-äèí³òðîôåí³ëã³äðàçèíîì çà ìåòîäîì [4].
Çàáàðâëåí³ ïðîáè ðåºñòðóâàëè íà äâîïðîìå-
íåâîìó ñïåêòðîôîòîìåòð³ Specord UV VIS
ïðîòè êîíòðîëþ (ïðîáà áåç 2,4-äèí³òðîôåí³ë-
ã³äðàçèíó) â ä³àïàçîí³ äîâæèí õâèëü â³ä 330
äî 625 íì. Âèì³ðþâàëè ð³çíèöþ åêñòèíêö³¿
ïðè 360 ³ 550 íì ³ ðîçðàõîâóâàëè âì³ñò êàðáî-
í³ëüíèõ ãðóï á³ëê³â, âèêîðèñòîâóþ÷è êîåô³-
ö³ºíò ìîëÿðíî¿ åêñòèíêö³¿ 22·103 Ì-1 ñì-1.
Âì³ñò ã³äðîïåðåêèñ³â ë³ï³ä³â ó ïåðèôåðè÷í³é
êðîâ³ âèçíà÷àëè çà ìåòîäîì [4]. Ñïåêòð ïî-
ãëèíàííÿ çàáàðâëåíîãî ïðîäóêòó çàïèñóâàëè
íà äâîïðîìåíåâîìó ñïåêòðîôîòîìåòð³ Spe-
cord UV VIS, âèì³ðþþ÷è ð³çíèöþ åêñòèíê-
ö³¿ ïðè 535 ³ 520 íì. Âì³ñò ã³äðîïåðåêèñ³â ë³-
ï³ä³â âèðàæàëè â åêâ³âàëåíòíèõ ê³ëüêîñòÿõ
ÌÄÀ, âèêîðèñòîâóþ÷è êîåô³ö³ºíò ìîëÿðíî¿
åêñòèíêö³¿ 1,56·105 Ì-1 ñì-1. Àêòèâí³ñòü ãëó-
òàò³îíïåðîêñèäàçè (ÊÔ 1.11.1.9) âèì³ðþâàëè
ó ñèðîâàòö³ êðîâ³ ñïåêòðîôîòîìåòðè÷íî ïðè
340 íì çà ìåòîäîì [4] ó 50 ìÌ Ê+, Na+-ôîñ-
ôàòíîìó áóôåð³ (ðÍ 7,4), ùî ì³ñòèâ 1 ìÌ ÅÄÒÀ;
0,15 ìÌ NADPH; 1 Îä ãëóòàò³îíðåäóêòàçè
äð³æäæ³â; 0,2% òðèòîíó Õ-100 ³ 3 ìÌ àçèäó
Na äëÿ ³íã³áóâàííÿ ÊÀÒ. Ã³äðîïåðåêèñ êóìîëó
äîäàâàëè â êîíöåíòðàö³¿ 1,2 ìÌ, ïåðåêèñ âîä-
íþ – 0,4 ìÌ. Òåìïåðàòóðà – 37 °Ñ. Àêòèâí³ñòü
âèðàæàëè ó íìîëü NADPH/õâ íà ìã á³ëêà àáî
ìë ñèðîâàòêè ç óðàõóâàííÿì êîåô³ö³ºíòà ìî-
ëÿðíî¿ åêñòèíêö³¿ 6,22·103 Ì-1 ñì-1. Îòðèìàí³
äàí³ ñòàòèñòè÷íî îáðîáèëè. Äëÿ âèÿâëåííÿ
çíà÷óùèõ ðîçá³æíîñòåé ïîêàçíèê³â, ùî ïîð³â-
íþâàëèñÿ, âèêîðèñòîâóâàëè t-êðèòåð³é Ñòüþ-
äåíòà. Ðîçá³æíîñò³ ââàæàëè äîñòîâ³ðíèìè çà
óìîâè ð³âíÿ çíà÷óùîñò³ ð<0,05.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ë³ïîñîìè
åêñïåðèìåíòàëüíèõ çðàçê³â âàêöèí ïðîòè
ãðèïó áóëî ñòâîðåíî ç âèêîðèñòàííÿì ôîñôà-
òèäèëõîë³íó, ùî º ñóáñòðàòîì äëÿ àêòèâàö³¿
ïðîöåñ³â ÏÎË. Ö³ íàíî÷àñòêè, ùî º ñòðóêòóð-

íî-ôóíêö³îíàëüíèìè êîìïîíåíòàìè ë³ïîñî-
ìàëüíèõ âàêöèí, ïåðåòåðïëþþòü ô³çè÷í³ òà
õ³ì³÷í³ çì³íè [5, 6]. Îäí³ºþ ç á³îõ³ì³÷íèõ
ïîä³é, ùî â³äáóâàþòüñÿ ç íèìè, º ÏÎË, ùî
ñóïðîâîäæóºòüñÿ ïîÿâîþ â³ëüíèõ ðàäèêàë³â
ó ñèñòåì³ òà, ó ê³íöåâîìó ðàõóíêó, âèêëèêàº
äåãðàäàö³þ á³øàðîâèõ ôîñôîë³ï³äíèõ ìåìá-
ðàí øëÿõîì ïîðóøåííÿ ¿õ ïðîíèêíîñò³ òà ë³-
çèñó [3]. Ó çâ’ÿçêó ç öèì ñèñòåìà êîíòðîëþ çà
áåçïå÷í³ñòþ òà åôåêòèâí³ñòþ ë³ïîñîìàëüíèõ
ïðåïàðàò³â ïîâèííà âêëþ÷àòè âèçíà÷åííÿ
âì³ñòó â íèõ ïðîäóêò³â ÏÎË. Ñàìå òîìó áóëî
îö³íåíî ñòàí ÏÎË ³ á³ëê³â, à òàêîæ àêòèâí³ñòü
àíòèîêñèäàíòíîãî ôåðìåíòó ïðè çàñòîñóâàíí³
çðàçê³â íîâîñòâîðåíèõ âàêöèííèõ ïðåïàðàò³â
³ç ë³ïîñîìàëüíîþ ñêëàäîâîþ òà êîìá³íàö³ºþ
ìîäèô³êàö³é ââåäåííÿì àä’þâàíò³â ³ çì³íîþ
àíòèãåííîãî ñêëàäó. Ï³äâèùåííÿ ïåðâèííèõ
³ âòîðèííèõ ïðîäóêò³â ÏÎË ³ á³ëê³â ó êðîâ³
âíàñë³äîê ââåäåííÿ ë³ïîñîìàëüíèõ ïðåïà-
ðàò³â çäàòíå çíèæóâàòè ¿õ òåðàïåâòè÷íó
åôåêòèâí³ñòü. Òàê, ï³äâèùåííÿ êîíöåíòðàö³¿
ìàëîíîâîãî ä³àëüäåã³äó (ÌÄÀ) çíà÷íî çìåí-
øóº åôåêòèâí³ñòü õ³ì³îòåðàï³¿ ë³ïîñîìàëüíè-
ìè ïðåïàðàòàìè [7, 8]. Ïåðåêèñíå îêèñíåííÿ
º ïðîöåñîì ìåòàáîë³÷íèõ âçàºìîä³é âèñîêîðå-
àêòîãåííèõ â³ëüíèõ ðàäèêàë³â ç ìîëåêóëàìè,
ùî â³äáóâàþòüñÿ â îðãàí³çì³ ó ðàç³ íîðìàëü-
íîãî, ô³ç³îëîã³÷íîãî ñòàíó, àëå ³íîä³ ö³ ðàäèêà-
ëè çäàòí³ âñòóïàòè äî àëüòåðíàòèâíèõ ðåàêö³é.
Äî ïåðâèííèõ ðàäèêàë³â íàëåæàòü òàê³, ùî
óòâîðþþòüñÿ â êë³òèíàõ ôåðìåíòàòèâíèì
øëÿõîì, à ñàìå ðàäèêàëè êèñíþ (ñóïåðîêñèä
³ ã³äðîêñèëüíèé ðàäèêàë), ìîíîîêñèä àçîòó,
ðàäèêàëè, ùî óòâîðþþòüñÿ â îêèñíþâàëüíî-
â³äíîâíèõ ðåàêö³ÿõ (óá³õ³íîë). Âòîðèíí³ ðàäè-
êàëè óòâîðþþòüñÿ ïðè íåôåðìåíòàòèâíèõ ðå-
àêö³ÿõ ³îí³â çàë³çà: ã³äðîêñèë-ðàäèêàëè òà ðà-
äèêàëè ë³ï³ä³â. ¯õ óòâîðåííÿ òàêîæ ìîæå â³ä-
áóâàòèñÿ çà ä³¿ óëüòðàô³îëåòó òà â õîä³ ìåòà-
áîë³çìó äåÿêèõ ïðåïàðàò³â. Òàêîæ çà ïåâíèõ
óìîâ ìîæóòü âèíèêàòè ïîðóøåííÿ ñèñòåìè
ôåðìåíò³â, ùî êàòàë³çóþòü óòèë³çàö³þ çàçíà-
÷åíèõ â³ëüíèõ ðàäèêàë³â, çîêðåìà çíèæåííÿ
àêòèâíîñò³ ñóïåðîêñèääèñìóòàçè àáî ôåð-
ìåíòíèõ ñèñòåì, ùî çâ’ÿçóþòü ³îíè çàë³çà ó
ïëàçì³ êðîâ³ (öåðóëîïëàçì³íó, òðàíñôåðèíó)
òà ó êë³òèíàõ (ôåðèòèíó). Ó òàêîìó âèïàäêó
ñóïåðîêñèäí³ ðàäèêàëè òà ïåðåêèñ âîäíþ
âñòóïàþòü ó íèçêó àëüòåðíàòèâíèõ ðåàêö³é:
óòâîðåííÿ äâîâàëåíòíîãî çàë³çà ç òðèâàëåíò-
íîãî, ðåàêö³ÿ ïåðåêèñó âîäíþ é ã³ïîõëîðèòó
ç ³îíàìè äâîâàëåíòíîãî çàë³çà. Áåçïîñåðåä-
í³ìè ïîïåðåäíèêàìè ã³äðîêñèëüíîãî ðàäèêà-
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ëó, ÿêèé ³í³ö³þº ëàíöþãîâå îêèñíåííÿ ë³ï³ä³â,
ñëóæàòü ³îíè äâîâàëåíòíîãî çàë³çà òà ïåðåêèñ
âîäíþ. Ç ö³º¿ ïðè÷èíè óòâîðåííÿ ðàäèêàëó ã³ä-
ðîêñèëó ³ ïåðîêñèäàö³ÿ ë³ï³ä³â ãàëüìóþòüñÿ
ðå÷îâèíàìè, ùî çíèæóþòü êîíöåíòðàö³þ îä-
í³º¿ ç öèõ äâîõ ñïîëóê. Äî íèõ, çîêðåìà,
íàëåæèòü ãëóòàò³îíïåðîêñèäàçà, ùî óòèë³çóº
ïåðåêèñ âîäíþ, çàïîá³ãàþ÷è ðîçãàëóæåííþ
ëàíöþã³â îêèñíåííÿ ë³ï³ä³â ó ìåìáðàíàõ. Ä³ÿ
ãëóòàò³îíïåðîêñèäàçè çâîäèòüñÿ äî â³äíîâ-
ëåííÿ ã³äðîïåðåêèñíî¿ ãðóïè æèðíî¿ êèñëîòè
äî ñïèðòîâî¿ ç îäíî÷àñíèì îêèñíåííÿì ãëóòà-
ò³îíó äî äèñóëüô³äó. Åôåêòèâí³ñòü ðîáîòè ãëó-
òàò³îíïåðîêñèäàçè çàëåæèòü â³ä êîíöåíòðàö³¿
â³ëüíîãî ãëóòàò³îíó, ïðè çíèæåíí³ ÿêî¿ ìîæå
çðîñòàòè êîíöåíòðàö³ÿ öèòîòîêñè÷íèõ ã³äðî-
êñèëüíèõ ðàäèêàë³â. Îòæå, ïðè äîñë³äæåíí³
âì³ñòó ã³äðîïåðåêèñ³â ë³ï³ä³â, ÿê³ âèñòóïàþòü
ïåðâèííèìè ïðîäóêòàìè ïåðîêñèäàö³¿, áóëî
çàðåºñòðîâàíî äîñòîâ³ðíî ï³äâèùåíèé ¿õ âì³ñò
ó ñèðîâàòö³ êðîâ³ ³ìóí³çîâàíèõ ùóð³â ïðè çà-
ñòîñóâàíí³ á³ëüøîñò³ äîñë³äæóâàíèõ åêñïåðè-
ìåíòàëüíèõ ìîäèô³êîâàíèõ ë³ïîñîìàëüíèõ ³
âèðîáíè÷èõ âàêöèí (òàáëèöÿ). Âèêëþ÷åííÿ
ñêëàëà ãðóïà òâàðèí, ÿêèì ââîäèëè åêñïåðè-
ìåíòàëüíó ìîäèô³êîâàíó âàêöèíó «Ë³ïîñ 1.2».

Çíà÷åííÿ ð³âíÿ ã³äðîïåðåêèñ³â ë³ï³ä³â ó
äàíîìó âèïàäêó áóëè íà ð³âí³ çíà÷åíü ó ³íòàêò-
íèõ òâàðèí – (3,7±0,15) ììîëü ÌÄÀ/1 ìë
ñèðîâàòêè ïðîòè (3,58±0,21) ììîëü ÌÄÀ/1 ìë
ñèðîâàòêè â³äïîâ³äíî (ð≤0,05). Ó ðàç³ ââåäåí-
íÿ âàêöèíè «²íôëåêñàë» â³äì³÷àëàñÿ òåíäåí-
ö³ÿ äî çá³ëüøåííÿ öüîãî ïîêàçíèêà äî (4,27±
0,33) ììîëü ÌÄÀ/1 ìë ñèðîâàòêè, àëå äîñòî-
â³ðíèõ â³äì³ííîñòåé â³ä äàíèõ ³íòàêòíîãî
êîíòðîëþ çàðåºñòðîâàíî íå áóëî.

Ùîäî âì³ñòó êàðáîí³ë³â á³ëê³â, ùî º õàðàê-
òåðèñòèêîþ ïåðåêèñíîãî îêèñíåííÿ á³ëê³â,
³í³ö³éîâàíîãî ïåðîêñèäàö³ºþ ë³ï³ä³â, ñïîñòå-
ð³ãàëàñÿ ïîä³áíà êàðòèíà, à ñàìå â ãðóï³ òâà-

ðèí, ³ìóí³çîâàíèõ ë³ïîñîìàëüíîþ ìîäèô³êî-
âàíîþ âàêöèíîþ «Ë³ïîñ 1.2», öåé ïîêàçíèê
áóâ íà ð³âí³ òàêîãî â ãðóï³, ùî îòðèìàëà ô³ç³-
îëîã³÷íèé ðîç÷èí: (2,48±0,20) íìîëü ÊÁ/ìã
á³ëêà ïðîòè (2,41±0,30) íìîëü ÊÁ/ìã á³ëêà
(ð≤0,05). Ââåäåííÿ âèðîáíè÷èõ âàêöèí ïðè-
çâîäèëî äî çá³ëüøåííÿ âì³ñòó êàðáîí³ë³â á³ë-
ê³â ó ñèðîâàòö³ êðîâ³ ³ìóí³çîâàíèõ ùóð³â
ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè.

Âàæëèâèì ïîêàçíèêîì àíòèîêñèäàíòíî¿
çäàòíîñò³ îðãàí³çìó º ñòàí ôåðìåíòàòèâíî¿
àêòèâíîñò³ ãëþòàò³îíïåðîêñèäàçè 3 (Gpx3),
ùî äåìîíñòðóº çäàòí³ñòü äî óòèë³çàö³¿ ïåðå-
êèñó âîäíþ, îáìåæóþ÷è ðîçãàëóæåííÿ ëàí-
öþã³â îêèñíåííÿ ë³ï³ä³â ó ìåìáðàíàõ. Çàãàëîì
ïðè äîñë³äæåíí³ ôåðìåíòàòèâíî¿ àêòèâíîñò³
Gpx3 áóëî âñòàíîâëåíî, ùî çàñòîñóâàííÿ á³ëü-
øîñò³ ÿê âèðîáíè÷èõ, òàê ³ ìîäèô³êîâàíèõ âà-
êöèí íå ïðèçâîäèòü äî çì³í ð³âíÿ öüîãî ïîêàç-
íèêà ó ïîð³âíÿíí³ ç³ çíà÷åííÿìè éîãî ó ³íòàêò-
íèõ òâàðèí. ßêùî ïîð³âíþâàòè åôåêòè, ùî áó-
ëè çä³éñíåí³ íà àêòèâí³ñòü ãëþòàò³îíïåðîêñè-
äàçè ââåäåííÿì äîñë³äæóâàíèõ âàêöèí, ñòàº
ïîì³òíîþ òåíäåíö³ÿ äî ï³äâèùåííÿ âêàçàíîãî
ôåðìåíòó â ìîäèô³êîâàí³é ôîðì³ ë³ïîñîìàëü-
íî¿ âàêöèíè «Ë³ïîñ 1.2» (4,82±0,33) ìêìîëü

HADPH/õâ·ìë ó ïîð³âíÿíí³ ç âèðîáíè÷îþ ôîð-
ìîþ «²íôëåêñàëó» (4,80±0,28) ìêìîëü HADPH/
õâ·ìë (ð≤0,1), àëå íå º ñóòòºâèìè. «Âàêñèãðèï»
³ «Ë³ïîñ 1.1» ïîêàçàëè äåùî ìåíø³ çíà÷åííÿ.

Òàêèì ÷èíîì, äîñë³äæåííÿ âì³ñòó ïåðâèí-
íèõ ïðîäóêò³â ïåðîêñèäàö³¿ ë³ï³ä³â ³ á³ëê³â ç
îö³íêîþ ð³âíÿ àêòèâíîñò³ àíòèîêñèäàíòíîãî
ôåðìåíòó äîçâîëÿº îö³íèòè áåçïå÷í³ñòü ¿õ çà-
ñòîñóâàííÿ òà íàäàº á³ëüøî¿ ³íôîðìàòèâíîñò³
ùîäî á³îëîã³÷íèõ åôåêò³â, ÿê³ â³äáóâàþòüñÿ
çà óìîâè ââåäåííÿ ìîäèô³êîâàíèõ ë³ïîñîìà-
ëüíèõ ïðîòèãðèïîçíèõ âàêöèí â åêñïåðèìåíò³.

Íà îñíîâ³ ïðîâåäåíèõ äîñë³äæåíü â³äì³-
÷åíî ïåðåâàãè ìîäèô³êîâàíî¿ ë³ïîñîìàëüíî¿

Âì³ñò ïðîäóêò³â ÏÎË ³ á³ëê³â òà àêòèâí³ñòü ãëóòàò³îíïåðîêñèäàçè 3
ó ñèðîâàòö³ êðîâ³ ùóð³â ïðè çàñòîñóâàíí³ åêñïåðèìåíòàëüíèõ âàêöèí

³ç ìîäèô³êàö³ÿìè ó ë³ïîñîìàëüíîìó íîñ³¿, (M±σ), (n=33)

Ïðèì³òêà. *ð≤0,05, äîñòîâ³ðí³ñòü â³äì³ííîñò³ äàíèõ â³ä äàíèõ ³íòàêòíî¿ ãðóïè. **ð≤0,1;
òåíäåíö³ÿ äî ï³äâèùåííÿ çíà÷åíü ó ïîð³âíÿíí³ ç ³íòàêòíîþ ãðóïîþ.
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âàêöèíè «Ë³ïîñ 1.2» íàä ³íøèìè ïðåïàðà-
òàìè, à òàêîæ íèçêè îô³öèíàëüíèõ çðàçê³â ïðè
îö³íö³ ¿õ á³îëîã³÷íî¿ ä³¿ íà ïðîöåñè îêèñíåííÿ
â îðãàí³çì³.

Âèñíîâêè
Áåçïå÷í³ñòü ë³ïîñîìàëüíèõ âàêöèí çà êðè-

òåð³ºì ÏÎË ç äîäàâàííÿì àä’þâàíòó òà çì³íå-
íèì àíòèãåííèì ñêëàäîì áóëà îö³íåíà â åêñ-
ïåðèìåíò³ íà ùóðàõ. Âèêîðèñòàííÿ ïîçèòèâ-
íî çàðÿäæåíèõ ë³ïîñîì ç ôîñôàòèäèëõîë³íîì
³ äîäàâàííÿ àä’þâàíò³â õëîðîô³ë³ïòó òà åòî-
í³þ («Ë³ïîñ 1.1» òà «Ë³ïîñ 1.2») íå ïðèçâåëî
äî äîñòîâ³ðíîãî ï³äâèùåííÿ ïåðâèííèõ ïðî-
äóêò³â ÏÎË àí³ ïî â³äíîøåííþ äî åêñïåðè-
ìåíòàëüíèõ çðàçê³â, àí³ ïî â³äíîøåííþ äî
îô³öèíàëüíèõ ïðåïàðàò³â – ë³ïîñîìàëüíîãî
²íôëåêñàëó òà Âàêñèãðèïó.

Çà óìîâè çàñòîñóâàííÿ âàêöèíè «Ë³ïîñ 1.2»
íå â³äáóâàëàñÿ ³íã³á³ö³ÿ àíòèîêñèäàíòíîãî
ôåðìåíòó ãëóòàò³îíïåðîêñèäàçè 3. Ïðè öüîìó
ð³âåíü àêòèâíîñò³ ãëóòàò³îíïåðîêñèäàçè 3 íî-
âîñòâîðåíîãî ë³ïîñîìàëüíîãî çðàçêà ç äîäàâàí-
íÿì àä’þâàíò³â «Ë³ïîñ 1.1» òàêîæ íå ìàâ äî-

ñòîâ³ðíî¿ â³äì³ííîñò³ â³ä ð³âíÿ àêòèâíîñò³ öüî-
ãî ôåðìåíòó ïðè ââåäåíí³ ùóðàì ô³ç³îëîã³÷-
íîãî ðîç÷èíó.

Òàêèì ÷èíîì, â³äñóòí³ñòü ï³äâèùåííÿ ð³â-
í³â ïåðâèííèõ ïðîäóêò³â ïåðîêñèäàö³¿ ë³ï³-
ä³â – ã³äðîïåðåêèñ³â ë³ï³ä³â ³ ïðîäóêò³â îêèñ-
íåííÿ á³ëê³â – êàðáîí³ë³â á³ëê³â, à òàêîæ â³ä-
ñóòí³ñòü åôåêò³â ³íã³á³ö³¿ ïðîòèîêñèäàíòíèõ
ôåðìåíò³â ó ñèðîâàòö³ êðîâ³ ùóð³â, ÿêèõ ³ìó-
í³çóâàëè àä’þâàíòíîþ ìîäèô³êîâàíîþ ë³ïî-
ñîìàëüíîþ âàêöèíîþ ³ç âèêîðèñòàííÿì õëî-
ðîô³ë³ïòó òà åòîí³þ, äàº ìîæëèâ³ñòü äëÿ ïîäà-
ëüøèõ êë³í³êî-ôàðìàêîëîã³÷íèõ äîñë³äæåíü
äàíîãî çðàçêà.

Ïåðñïåêòèâè äîñë³äæåíü
Åêñïåðèìåíòàëüí³ çðàçêè ïîòðåáóþòü ïî-

äàëüøîãî âèâ÷åííÿ, íàñàìïåðåä, á³ëüø äåòà-
ëüíîãî âèâ÷åííÿ áåçïå÷íîñò³, ïðîäîâæåííÿ
äîêë³í³÷íèõ ³ êë³í³÷íèõ äîñë³äæåíü. Àëå ðå-
çóëüòàòè öüîãî äîñë³äæåííÿ ñòâîðþþòü ìîæ-
ëèâ³ñòü ïîäàëüøîãî ðîçâèòêó â³ò÷èçíÿíî¿
âàêöèíîëîã³¿ òà çãîäîì âïðîâàäæåííÿ ó âèðîá-
íèöòâî óêðà¿íñüêî¿ ãðèïîçíî¿ âàêöèíè.
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Ò.Â. Äàâûäîâà
ÏÅÐÅÊÈÑÍÎÅ ÎÊÈÑËÅÍÈÅ ËÈÏÈÄÎÂ È ÁÅËÊÎÂ ÏÎÑËÅ ÂÂÅÄÅÍÈß ËÈÏÎÑÎÌÀËÜÍÛÕ
ÂÀÊÖÈÍ

Íà áàçå ÃÓ «Èíñòèòóò ìèêðîáèîëîãèè è èììóíîëîãèè èì. È. È. Ìå÷íèêîâà» áûëî ñîçäàíî íå-
ñêîëüêî ýêñïåðèìåíòàëüíûõ ïðîòèâîãðèïïîçíûõ ëèïîñîìàëüíûõ âàêöèí ñ äîáàâëåíèåì àäúþâàíòîâ
è ìîäèôèêàöèåé àíòèãåííîãî ñîñòàâà äëÿ èçáðàíèÿ îïòèìàëüíîãî îáðàçöà ñ ó÷åòîì áåçîïàñíîñòè
è èììóíîãåííîñòè. Îïðåäåëåíà àêòèâíîñòü ïðîöåññîâ ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ è áåëêîâ
êðîâè ïîñëå ââåäåíèÿ îôèöèíàëüíûõ è ýêñïåðèìåíòàëüíûõ âàêöèííûõ ïðåïàðàòîâ (ñîäåðæàíèå
êàðáîíèëüíûõ ãðóïï áåëêîâ, ãèäðîïåðåêèñåé ëèïèäîâ, àêòèâíîñòü ãëóòàòèîíïåðîêñèäàçû).
Óñòàíîâëåíî îòñóòñòâèå ïîâûøåíèÿ óðîâíåé ïåðâè÷íûõ ïðîäóêòîâ ÏÎË – ãèäðîïåðåêèñåé ëèïèäîâ

ТЕОРЕТИЧНА І   ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА
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ТЕОРЕТИЧНА І   ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА

è ïðîäóêòîâ îêèñëåíèÿ áåëêîâ – êàðáîíèëîâ áåëêîâ, à òàêæå îòñóòñòâèå ýôôåêòîâ èíãèáèðîâàíèÿ
ïðîòèâîîêñèäàíòíèõ ôåðìåíòîâ â ñûâîðîòêå êðîâè êðûñ, êîòîðûõ èììóíèçèðîâàëè àäúþâàíòíîé
ìîäèôèöèðîâàííîé ëèïîñîìàëüíîé âàêöèíîé ñ èñïîëüçîâàíèåì õëîðîôèëëèïòà è ýòîíèÿ, ÷òî äàåò
âîçìîæíîñòü ïðîâåäåíèÿ äàëüíåéøèõ êëèíèêî-ôàðìàêîëîãè÷åñêèõ èññëåäîâàíèé äàííîãî îáðàçöà.

Êëþ÷åâûå ñëîâà: ãðèïï, ëèïîñîìàëüíàÿ âàêöèíà, ôîñôàòèäèëõîëèí, ïåðåêèñíîå îêèñëåíèå
ëèïèäîâ.

T.V. Davydova
PEROXIDATION OF LIPIDS AND PROTEINS AFTER THE INTRODUCTION OF LIPOSOMAL VACCINES

On the base of the State University «Institute of Microbiology and Immunology them. ².I. Mechnikov»,
several experimental anti-influenza liposomal vaccines were created with the addition of adjuvants and
modification of the antigenic composition to select the most optimal sample for safety and immunogenicity.
Determination of activity of processes peroxidation of lipids and proteins of blood after introduction of
officinal and experimental vaccine preparations (content of carbonyl groups of proteins, lipid hydropero-
xides, activity of glutathione peroxidase). In the course of the study, the absence of elevated levels of pri-
mary lipid peroxidation products – lipid hydroperoxides and protein oxidation products – carbonyls of
proteins, as well as the absence of inhibitory effects of antioxidant enzymes in blood serum of rats, which
were immunized with adjuvant modified liposomal vaccine using chlorophyll and etonium, an opportunity
for further clinical and pharmacological research of this sample.

Keywords: influenza, liposomal vaccine, phosphatidylcholine, peroxide oxidation of lipids.

Íàä³éøëà äî ðåäàêö³¿ 01.09.17



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




