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ÄÂÍÇ «Òåðíîï³ëüñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò 

³ìåí³ ². ß. Ãîðáà÷åâñüêîãî» (ì. Òåðíîï³ëü)

Äàíå äîñë³äæåííÿ º ôðàãìåíòîì êîìïëåêñíî¿ 
íàóêîâî-äîñë³äíî¿ ðîáîòè êàôåäðè ôàðìàêîëîã³¿ 
ç êë³í³÷íîþ ôàðìàêîëîã³ºþ ÄÂÍÇ «Òåðíîï³ëüñüêèé 
äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò ³ìåí³ ². ß. Ãîðáà÷åâ-
ñüêîãî ÌÎÇ Óêðà¿íè» «Âñòàíîâëåííÿ åôåêòèâíîñò³ 
ïðåïàðàò³â ìåòàáîë³÷íîãî òèïó ä³¿ òà åíòåðîñîðáö³¿ 
ïðè ïàòîëîã³÷íèõ ïðîöåñàõ ð³çíî¿ åò³îëîã³¿», ¹ äåð-
æàâíî¿ ðåºñòðàö³¿ 113U001246. 

Âñòóï. Çà äàíèìè ÂÎÎÇ, íà ÖÄ ñòðàæäàþòü 200 
ìëí ìåøêàíö³â Çåìë³, à ÷åðåç 20 ðîê³â öÿ öèôðà ìîæå 
çá³ëüøèòèñÿ äî 350 ìëí [7], ïðî ùî ñâ³ä÷èòü ïîäâîºí-
íÿ ê³ëüêîñò³ õâîðèõ êîæíèõ 15 ðîê³â. Çã³äíî ñòàòèñòè-
êè, êîæí³ äåñÿòü ñåêóíä â ñâ³ò³ âèÿâëÿºòüñÿ ÖÄ ó äâîõ 
ëþäåé ³ îäíà ëþäèíà ïîìèðàº â³ä óñêëàäíåíü ä³àáåòó 
[8], à çàãàëüí³ ïîêàçíèêè ñìåðòíîñò³ ïåðåâèùóþòü 
â³äïîâ³äí³ ïîêàçíèêè â³ä ³íôåêö³éíèõ çàõâîðþâàíü, 
âêëþ÷àþ÷è ÑÍ²Ä [7], ³ ïðèçâîäÿòü äî çíà÷íèõ åêîíî-
ì³÷íèõ âòðàò, ÿê³ íå ñïîñòåð³ãàëèñü íàâ³òü ï³ä ÷àñ ñâ³-
òîâèõ âîºí [8]. 

Äèñë³ï³äåì³ÿ òà îêèñíèé ñòðåñ, ÿê â³äîìî, º âàæ-
ëèâèìè ïàòîãåíåòè÷íèìè ìîìåíòàìè ðîçâèòêó ä³àáå-
òè÷íèõ óñêëàäíåíü [12, 13, 17, 18, 20]. Ïðè îêèñíîìó 
ñòðåñ³ óòâîðþþòüñÿ â³ëüí³ ðàäèêàëè, ÿê³ ïðåäñòàâëÿ-
þòü ñîáîþ ãåòåðîãåííó ãðóïó, àëå íàéá³ëüøà ¿õ ê³ëü-
ê³ñòü íàëåæèòü äî ðåàêòèâíèõ êèñíåâèõ ñïîëóê [19]. 
Ï³äâèùåíà ê³ëüê³ñòü àêòèâíèõ ôîðì êèñíþ (îñîáëèâî 
ñóïåðîêñèä–àí³îíó) âèêëèêàº ïîðóøåííÿ ñèíòåçó é 
àêòèâíîñò³ îêñèäó àçîòó – âàæëèâî¿ àíòèàòåðîãåííî¿ 
ðå÷îâèíè åíäîòåë³þ. Íàäëèøêîâå óòâîðåííÿ ñóïåð-
îêñèäíèõ ³ ã³äðîêñèëüíèõ ðàäèêàë³â ³í³ö³þº îêèñíåííÿ 
ËÏÍÙ [6]. Ïåðåêèñíî–ìîäèô³êîâàí³ ËÏÍÙ ìîæóòü â 
ñèëó ñâîº¿ òîêñè÷íîñò³ ïîøêîäæóâàòè åíäîòåë³àëüíèé 
ïîêðèâ àðòåð³é ³ íàêîïè÷óâàòèñÿ â ñóáåíäîòåë³àëüíî-
ìó ïðîñòîð³, ³íàêòèâóþ÷è ³ çàòðèìóþ÷è óòâîðåííÿ NO, 
çäàòí³ çì³íèòè ñòðóêòóðó ÄÍÊ ³ âèêëèêàòè öèòîòîêñè÷-
íó ä³þ, âíàñë³äîê ÷îãî ïîðóøóþòüñÿ ðåãåíåðàòèâíî–
ïðîë³ôåðàòèâí³ ïðîöåñè â åíäîòåë³àëüíèõ êë³òèíàõ ³ 
ôîðìóºòüñÿ ïðîàòåðîãåííèé ñòàí [16]. 

Òîìó ïðåïàðàòè, ÿê³ çäàòí³ êîðèãóâàòè ïîðóøåííÿ 
ë³ï³äíîãî îáì³íó, çìåíøóâàòè ïðîÿâè îêèñíîãî ñòðå-
ñó ââàæàþòüñÿ ïåðñïåêòèâíèìè çàñîáàìè ïàòîãåíå-
òè÷íî¿ òåðàï³¿ ïîðóøåíü, ÿê³ ñïîñòåð³ãàþòüñÿ ïðè ÖÄ, 
òà ïðîô³ëàêòèêè éîãî óñêëàäíåíü [10, 15]. Äî çàñîá³â 
ïîä³áíî¿ ä³¿ íàëåæàòü ñïîëóêè êâåðöåòèíó, ã³ïîë³ï³äå-
ì³÷íà òà àíòèîêñèäàíòíà àêòèâí³ñòü ÿêèõ ïåðåêîíëèâî 
äîâåäåíà [2, 14]. 

Ìåòîþ äàíî¿ ðîáîòè áóëî ïîð³âíÿëüíå äîñë³-
äæåííÿ åôåêòèâíîñò³ âîäîðîç÷èííî¿ ³ ë³ïîñîìàëüíî¿ 
ôîðì êâåðöåòèíó ïðè ñòðåïòîçîòîöèí–³íäóêîâàíîìó 
öóêðîâîìó ä³àáåò³ òèïó 1. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³ä³ âè-
êîðèñòîâóâàëèñü á³ë³ àóòáðåäí³ ñòàòåâîçð³ë³ ùóðè–
ñàìö³, ÿêèõ áóëî ïîä³ëåíî íà 4 ãðóïè: I – êîíòðîëü 
(³íòàêòí³); II, III, IV ãðóïè – ùóðè ç ÖÄ òèïó 1, ÿêèé â³ä-
òâîðþâàëè øëÿõîì îäíîðàçîâîãî âíóòð³øíüîî÷åðå-
âèííîãî ââåäåííÿ 50 ìã/êã ñòðåïòîçîòîöèíó (STZ, 
“Sigma”) íà 0,1 ìîëÿðíîìó öèòðàòíîìó áóôåð³ (pH 
4,5) [3]. Ùóðàì III ³ IV ãðóï ââîäèëè âíóòð³øíüîî÷åðå-
âèííî â³äïîâ³äíî âîäîðîç÷èííèé ïðåïàðàò êâåðöåòè-
íó (Êîðâ³òèí, âèðîáíèöòâà «Áîðùàã³âñüêîãî ÕÔÇ») òà 
éîãî ë³ïîñîìàëüíó ôîðìó (Ë³ïîôëàâîí, âèðîáíèöòâà 
Õàðê³âñüêîãî ï³äïðèºìñòâà ïî âèðîáíèöòâó ³ìóíîá³î-
ëîã³÷íèõ òà ë³êàðñüêèõ ïðåïàðàò³â ÇÀÒ «Á³îë³ê») ó äîç³ 
10 ìã/êã. Ââåäåííÿ ïðåïàðàò³â ðîçïî÷èíàëè ÷åðåç 2 
òèæí³ â³ä ïî÷àòêó ìîäåëþâàííÿ ä³àáåòó òà çä³éñíþâà-
ëè ïðîòÿãîì 14 ä³á [4]. Åâòàíàç³þ òâàðèí ïðîâîäèëè 
ó ñòàí³ ãëèáîêîãî íàðêîçó (ò³îïåíòàë – íàòð³é, 50 ìã/
êã), çã³äíî åòè÷íèõ ñòàíäàðò³â òà ä³þ÷èõ ðåêîìåíäàö³é 
(Çàêîí Óêðà¿íè ¹ 3447 – 1 â³ä 21.02.2006 ð. “Ïðî çà-
õèñò òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ”). 

Âèçíà÷àëè: ó ñèðîâàòö³ êðîâ³ – ð³âåíü ãëþêîçè 
ç âèêîðèñòàííÿì ñòàíäàðòíîãî íàáîðó ÎÎÎ ÍÏÏ 
„Ôèëèñèò äèàãíîñòèêà”, âì³ñò çàãàëüíîãî õîëåñòå-
ðèíó (ÇÕÑ), òðèãë³öåðèä³â (ÒÃ), ë³ïîïðîòå¿í³â íèçüêî¿ 
ù³ëüíîñò³ (ËÏÍÙ) òà ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³ 
(ËÏÂÙ) ç âèêîðèñòàííÿì ñòàíäàðòíèõ íàáîð³â ô³ðìè 
PZ Ñormay S. A. (Ïîëüùà), ó ñèðîâàòö³ êðîâ³ òà ãî-
ìîãåíàò³ ñåðöÿ – ê³ëüê³ñòü ïðîäóêò³â, ÿê³ ðåàãóþòü ç 
ò³îáàðá³òóðîâîþ êèñëîòîþ (ÒÁÊ–ÀÏ) [1], àêòèâí³ñòü 
êàòàëàçè (ÊÀÒ) [5]; ó ãîìîãåíàò³ ñåðöÿ – àêòèâí³ñòü ñó-
ïåðîêñèääèñìóòàçè (ÑÎÄ) [11]. 

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â ïðîâîäèëè ç âè-
êîðèñòàííÿì t–êðèòåð³þ Ñòüþäåíòà. Ó âèïàäêó, äå 
ðîçïîä³ë âèá³ðêè â³äð³çíÿâñÿ â³ä íîðìàëüíîãî, äî-
äàòêîâî çàñòîñîâóâàëè íåïàðàìàòðè÷íèé êðèòåð³é 
Ìàííà–Ó³òí³. Ð³çíèöþ ì³æ äîñë³äæóâàíèìè ïîêàçíè-
êàìè ââàæàëè ñòàòèñòè÷íî äîñòîâ³ðíîþ ïðè çíà÷åíí³ 
ð  0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðîçâèòîê ÖÄ ï³äòâåðäæóâàëè øëÿõîì âèçíà÷åí-
íÿ êîíöåíòðàö³¿ ãëþêîçè ó êðîâ³ ÷åðåç 14 äí³â ï³ñëÿ 
ââåäåííÿ STZ. Ó ïîäàëüøîìó âèêîðèñòîâóâàëè 
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òâàðèí, â ÿêèõ ð³âåíü ãëþêîçè áóâ íå íèæ÷èì, í³æ 
10,8 ììîëü/ë [9]. 

Ó ðåçóëüòàò³ çä³éñíåíèõ äîñë³äæåíü âñòàíîâëå-
íî, ùî êîíöåíòðàö³ÿ ãëþêîçè ó êðîâ³ òâàðèí ÷åðåç 
4 òèæí³ åêñïåðèìåíòó çðîñòàëà ç (5,09 ± 0,21) äî 
(17,96 ± 0,79) ììîëü/ë (p < 0,001), àáî íà 253 %, 
ïîð³âíÿíî ç àíàëîã³÷íèì ïîêàçíèêîì ó êîíòðîë³. 

Ïîðóøåííÿ ìåòàáîë³çìó ãëþêîçè â åêñïåðèìåíò³ 
íå ìàëî ³çîëüîâàíîãî õàðàêòåðó ³ ïîºäíóâàëîñü ç âè-
ðàæåíèìè ïîðóøåííÿìè ë³ï³äíîãî îáì³íó. Çîêðåìà, 
â³äì³÷åíî çðîñòàííÿ âì³ñòó â êðîâ³ ÇÕÑ íà 44 % òà ÒÃ 
– íà 54 %, ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ. Ó ö³é ñåð³¿ 
äîñë³ä³â çá³ëüøóâàëàñü òàêîæ êîíöåíòðàö³ÿ ÕÑ ËÏÍÙ 
íà 249 %, êîíöåíòðàö³ÿ æ ÕÑ ËÏÂÙ, íàâïàêè, çìåí-
øóâàëàñü íà 64 % (òàáë. 1). 

Çàçíà÷åí³ çì³íè ïîºäíóâàëèñü ç ðîçâèòêîì îêèñ-
íîãî ñòðåñó. ßê ïîêàçàëè ðåçóëüòàòè äîñë³äæåíü, 
ïðåäñòàâëåí³ ó òàáëèö³ 2, ó òâàðèí ³ç ÖÄ 1 â³äì³÷àëàñü 
àêòèâàö³ÿ ïðîöåñ³â â³ëüíîðàäèêàëüíîãî îêèñíåí-
íÿ, ùî ï³äòâåðäæóâàëîñü çðîñòàííÿì ó êðîâ³ âì³ñòó 
ÒÁÊ–ÀÏ íà 193 % ç îäíî÷àñíèì êîìïåíñàòîðíèì 
çá³ëüøåííÿì àêòèâíîñò³ êàòàëàçè íà 74 %. Ó ãîìîãå-
íàòàõ ì³îêàðäà òàêîæ âèÿâëåíî çðîñòàííÿ ð³âíÿ ÒÁÊ–
ÀÏ íà 169 % òà àêòèâíîñò³ ÑÎÄ òà ÊÀÒ â³äïîâ³äíî íà 32 
òà 46 %. Â òîé æå ÷àñ â³äáóâàëîñÿ âèñíàæåííÿ ïóëó ÂÃ, 
ê³ëüê³ñòü ÿêîãî çìåíøèëàñü íà 24 % (òàáë. 2). 

Â ðåçóëüòàò³ ïðîâåäåíèõ åêñïåðèìåíò³â âñòàíîâ-
ëåíî, ùî íà ôîí³ ââåäåííÿ Êîðâ³òèíó ñïîñòåð³ãàëîñü 
äîñòîâ³ðíå çíèæåííÿ ð³âíÿ ãëþêîçè íà 51 % 
(ç (17,96 ± 0,79) äî (8,72 ± 0,82) ììîëü/ë). Ë³ïî ñî-
ìàëüíà ôîðìà ïðåïàðàòó ñïðèÿëà çíèæåííþ ð³âíÿ 
ãëþêîçè ç (17,96 ± 0,79) äî (6,70 ± 0,59) ììîëü/ë, 
àáî íà 63 %, ïîð³âíÿíî ç ãðóïîþ òâàðèí ³ç ä³àáåòîì, 
ÿê³ íå îòðèìóâàëè ïðåïàðàò³â êîðåêö³¿. Ë³ïîôëàâîí 
³ñòîòí³øå (íà 23 %), ïîð³âíÿíî ç éîãî âîäîðîç÷èííîþ 
ôîðìîþ, çíèæóâàâ ð³âåíü ãëþêîçè. 

ßê ñâ³ä÷àòü ðåçóëüòàòè, ïðåäñòàâëåí³ ó òàáëè-
ö³ 1, ïðè âèêîðèñòàíí³ Êîðâ³òèíó ³ Ë³ïîôëàâîíó ïðî-
òÿãîì 14 ä³á ñïîñòåð³ãàëîñü ïîì³òíå ïîêðàùåííÿ 
ïîêàçíèê³â ë³ï³äíîãî ñïåêòðó êðîâ³. Çîêðåìà, ïðè 
ââåäåíí³ Êîðâ³òèíó âì³ñò ÇÕÑ çíèçèâñÿ íà 25 %, âì³ñò 
ÒÃ – íà 21 %, ïðè÷îìó îáèäâà ïîêàçíèêè çíàõîäèëèñÿ 
íà ð³âí³ êîíòðîëþ. Ð³âåíü ËÏÍÙ çíèçèâñÿ íà 37 %, à 
ð³âåíü ËÏÂÙ, íàâïàêè, çðîñòàâ íà 123 %. Ï³ä âïëè-
âîì Ë³ïîôëàâîíó â³äáóâàëîñü çíèæåííÿ âì³ñòó ÇÕÑ 
íà 30 %, ÒÃ – íà 34 %, ËÏÍÙ – íà 62 %, ð³âåíü ËÏÂÙ 
çðîñòàâ íà 157 %. Ë³ïîñîìàëüíà ôîðìà êâåðöåòèíó 
³ñòîòí³øå, ïîð³âíÿíî ç éîãî âîäîðîç÷èííîþ ôîðìîþ, 
çíèæóâàëà ð³âåíü ÒÃ íà 17 %, ÕÑ ËÏÍÙ – íà 40 %. Ïðè-
÷îìó ó ùóð³â, ÿêèì ââîäèëè Ë³ïîôëàâîí, ð³âåíü âñ³õ 
âèâ÷åíèõ ïîêàçíèê³â ë³ï³äíîãî îáì³íó íå â³äð³çíÿâñÿ 
â³ä êîíòðîëüíèõ âåëè÷èí. 

ßê ñâ³ä÷àòü îòðèìàí³ ðåçóëüòàòè, ïðè ââåäåíí³ 
Êîðâ³òèíó ñïîñòåð³ãàëîñü çìåíøåííÿ ³íòåíñèâíîñò³ 
ïðîöåñ³â ïåðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â (òàáë. 2). 
Çîêðåìà, ó ö³é ãðóï³ âì³ñò ÒÁÊ–ÀÏ ó ñèðîâàòö³ êðîâ³ 
áóâ íèæ÷èì íà 42 %, àêòèâí³ñòü êàòàëàçè – íà 39 %, í³æ 
ó òâàðèí ç ä³àáåòîì. Ë³ïîñîìàëüíà ôîðìà êâåðöåòèíó 
ñïðèÿëà çíèæåííþ ð³âíÿ ÒÁÊ–ÀÏ íà 53 %, àêòèâíîñò³ 
êàòàëàçè – íà 42 % ó ñèðîâàòö³ êðîâ³, ïîð³âíÿíî ç ãðó-
ïîþ òâàðèí ³ç ÖÄ 1, ÿê³ íå îòðèìóâàëè ïðåïàðàò³â 
êîðåêö³¿. Ïðè÷îìó ïîêàçíèê êàòàëàçè ïîâåðòàâñÿ äî 

Òàáëèöÿ 1

Ïîêàçíèêè ë³ï³äíîãî îáì³íó ó ñèðîâàòö³ 
êðîâ³ òâàðèí ïðè öóêðîâîìó ä³àáåò³ òèïó 
1 òà ë³êóâàíí³ ïðåïàðàòàìè êâåðöåòèíó 

(M ± m)

Ïîêàç íèê

Ñåð³ÿ äîñë³äó

êîíòð-
îëü (7)

ÖÄ 1
(6)

ÖÄ 1
+ Êîðâ³-
òèí (9)

ÖÄ 1
+ Ë³ïîôëà-

âîí (10)

ÇÕÑ, 
ììîëü/ë

1,86 ± 0,11
2,68 ± 0,04
ð < 0,001

2,0 ± 0,11
ð>0,05

 p
1
 < 0,001

1,87 ± 0,08
p>0,05

 p
1
 < 0,001

 p
2
>0,05

ÒÃ, 
ììîëü/ë

2,14 ± 0,25
3,30 ± 0,15
ð < 0,001

2,61 ± 0,13
p>0,05

 p
1
 < 0,001

2,17 ± 0,11
p>0,05

 p
1
 < 0,001

 p
2
 < 0,01

ÕÑ 
ËÏÍÙ, 
ììîëü/ë

0,84 ± 0,13
2,93 ± 0,17
ð < 0,001

1,86 ± 0,09
p < 0,01

 p
1
 < 0,001

1,11 ± 0,09
ð>0,05

 p
1
 < 0,001

 p
2
 < 0,001

ÕÑ 
ËÏÂÙ, 
ììîëü/ë

2,27 ± 0,09
0,82 ± 0,03
ð < 0,001

1,83 ± 0,13
p < 0,01

 p
1
 < 0,001

2,11 ± 0,08
ð>0,05

 p
1
 < 0,001

 p
2
 < 0,001

Ïðèì³òêà: äîñòîâ³ðí³ñòü â³äíîñíî: ð –êîíòðîëþ, p
1 

– ãðóïè ÖÄ 1, p
2 

– ãðóïè ÖÄ 1+ Êîðâ³òèí. 

Òàáëèöÿ 2

Âïëèâ êîðâ³òèíó òà ë³ïîôëàâîíó íà 
á³îõ³ì³÷í³ ïîêàçíèêè ó êðîâ³ òà ì³îêàðä³ ïðè 

öóêðîâîìó ä³àáåò³ òèïó 1 (M ± m)

Ïîêàçíèê

Ñåð³ÿ äîñë³äó

êîíòðîëü
(n = 7)

ÖÄ 1
(n = 6)

ÖÄ 1
+ Êîðâ³òèí 

(n = 9)

ÖÄ 1 + 
Ë³ïîôëà-

âîí (n = 10)

ÒÁÊ–ÀÏ, 
ììîëü/ë

1,64 ± 0,13
4,81 ± 0,10
ð < 0,001

2,78 ± 0,13
p < 0,001

 p
1
 < 0,001

2,26 ± 0,10
p < 0,001

 p
1
 < 0,001

 p
2
 < 0,001

Êàòà-
ëàçà, 
êàò/ë

4,08 ± 0,01
7,11 ± 0,18
ð < 0,001

4,31 ± 0,08
p < 0,01

 p
1
 < 0,001

4,13 ± 0,04
p>0,05

 p
1
 < 0,001

 p
2
 < 0,05

ÒÁÊ–ÀÏ, 
ììîëü/êã
(ì³îêàðä)

1,7 ± 0,08
4,58 ± 0,09
p < 0,001

1,91 ± 0,09
p>0,05

 p
1
 < 0,001

1 ,91 ± 0,06
p>0,05

 p
1
 < 0,001

 p
2
>0,05

ÑÎÄ, óì. 
îä. /êã
(ì³îêàðä)

1,94 ± 0,15
2,56 ± 0,08
p < 0,001

2,45 ± 0,23
p < 0,05
 p

1
>0,05

2,00 ± 0,25
p>0,05

 p
1
 < 0,05

 p
2
>0,05

ÊÀÒ, 
êàò/êã
(ì³îêàðä)

7,71 ± 0,17
11,28 ± 0,51

p < 0,001

9,16 ± 0,21
p < 0,001

 p
1
 < 0,001

8,91 ± 0,12
p < 0,001

 p
1
 < 0,001

p
2
>0,05

ÂÃ,
ììîëü/êã

5,19 ± 0,17
3,94 ± 0,13

p < 0,01

4,21 ± 0,11
p < 0,001
p

1
>0,05

4,55 ± 0,14
p>0,05

 p
1
 < 0,05

p
2
 < 0,05

Ïðèì³òêà: äîñòîâ³ðí³ñòü â³äíîñíî: ð –êîíòðîëþ, p
1 

– ãðóïè ÖÄ 1, p
2 

– ãðóïè ÖÄ 1+ Êîðâ³òèí. 
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ð³âíÿ êîíòðîëþ. Ë³ïîôëàâîí ïðè ÖÄ 1 çíèæóâàâ âì³ñò 
ÒÁÊ–ÀÏ íà 19 % ³ñòîòí³øå â ïîð³âíÿíí³ ç êîðâ³òèíîì. 

Ó ðåçóëüòàò³ âèâ÷åííÿ âïëèâó äâîòèæíåâîãî ââå-
äåííÿ âîäîðîç÷èííî¿ òà ë³ïîñîìàëüíî¿ ôîðì êâåð-
öåòèíó íà ïåðåá³ã ìåòàáîë³÷íèõ ïðîöåñ³â ó ì³îêàðä³ 
ïðè öóêðîâîìó ä³àáåò³ òèïó 1 áóëî âèÿâëåíî çðóøåí-
íÿ ïðîîêñèäàíòíî/àíòèîêñèäàíòíî¿ ð³âíîâàãè â á³ê 
çìåíøåííÿ ³íòåíñèâíîñò³ ïðîöåñ³â ïåðîêñèäíîãî 
îêèñíåííÿ ë³ï³ä³â òà â³äíîâëåííÿ àêòèâíîñò³ àíòèîêñè-
äàíòíî¿ ñèñòåìè. Òàê, ïðè çàñòîñóâàíí³ ÿê Êîðâ³òèíó, 
òàê ³ Ë³ïîôëàâîíó, âñòàíîâëåíî çìåíøåííÿ ó ì³îêàðä³ 
âì³ñòó ÒÁÊ–ÀÏ íà 58 % (òàáë. 2). Ï³ä âïëèâîì îáîõ 
ïðåïàðàò³â äàíèé ïîêàçíèê ïîâåðòàâñÿ äî íîðìè. 
Ïðè ââåäåíí³ âîäîðîç÷èííî¿ òà ë³ïîñîìàëüíî¿ ôîðì 
êâåðöåòèíó àêòèâí³ñòü ÊÀÒ çìåíøóâàëàñÿ íà 19 % ³ 
21 % â³äïîâ³äíî (òàáë. 2). Êîðâ³òèí íå âïëèâàâ íà 
àêòèâí³ñòü ÑÎÄ òà ÂÃ (ð>0,05). Ë³ïîôëàâîí çíèæóâàâ 
ð³âåíü ÑÎÄ íà 22 % ³ ï³äâèùóâàâ ð³âåíü ÂÃ íà 16 %. 
Ïðè öüîìó ï³ä âïëèâîì ë³ïîñîìàëüíî¿ ôîðìè êâåð-
öåòèíó îáèäâà ïîêàçíèêà íîðìàë³çóâàëèñü (òàáë. 2). 

Âèñíîâêè. 
1. Åêñïåðèìåíòàëüíèé öóêðîâèé ä³àáåò òèïó 1, 

âèêëèêàíèé îäíîðàçîâîþ ³í’ºêö³ºþ ñòðåïòîçîòîöè-
íó, ñóïðîâîäæóºòüñÿ ðîçâèòêîì ã³ïåðãë³êåì³¿, äèñ-
ë³ïîïðîòå¿íåì³¿ (íàðîñòàííÿ ó ñèðîâàòö³ êðîâ³ âì³ñòó 
çàãàëüíîãî õîëåñòåðèíó, òðèãë³öåðèä³â, ë³ïîïðîòå¿í³â 
íèçüêî¿ ù³ëüíîñò³, çìåíøåííÿ êîíöåíòðàö³¿ ë³ïîïðî-
òå¿í³â âèñîêî¿ ù³ëüíîñò³), îçíàêàìè îêèñíîãî ñòðåñó 
(ó êðîâ³ – çðîñòàííÿ ð³âíÿ ÒÁÊ–àêòèâíèõ ïðîäóêò³â, 
êîìïåíñàòîðíå çá³ëüøåííÿ àêòèâíîñò³ êàòàëàçè; ó 

ãîìîãåíàòàõ ì³îêàðäà – çðîñòàííÿ âì³ñòó ÒÁÊ–àêòèâ-
íèõ ïðîäóêò³â, çá³ëüøåííÿ àêòèâíîñò³ êàòàëàçè òà ñó-
ïåðîêñèääèñìóòàçè, çìåíøåííÿ âì³ñòó â³äíîâëåíîãî 
ãëóòàò³îíó). 

2. Âîäîðîç÷èííà òà ë³ïîñîìàëüíà ôîðìè êâåðöå-
òèíó, â³äïîâ³äíî Êîðâ³òèí òà Ë³ïîôëàâîí, ïðè öóêðî-
âîìó ä³àáåò³ òèïó 1 ñïðèÿþòü çíèæåííþ ó ñèðîâàòö³ 
êðîâ³ ð³âíÿ ãëþêîçè, ïîêðàùàííþ ïîêàçíèê³â ë³ï³ä-
íîãî îáì³íó (çìåíøóþòü âì³ñò çàãàëüíîãî õîëåñòå-
ðèíó, òðèãë³öåðèä³â, ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ 
ç îäíî÷àñíèì çðîñòàííÿì ð³âíÿ ë³ïîïðîòå¿í³â âèñî-
êî¿ ù³ëüíîñò³), ïðèãí³÷åííþ ïðîöåñ³â ïåðîêñèäíîãî 
îêèñíåííÿ ë³ï³ä³â, â³äíîâëåííþ àêòèâíîñò³ òà âì³ñòó 
êîìïîíåíò³â àíòèîêñèäàíòíî¿ ñèñòåìè ó ì³îêàðä³ åêñ-
ïåðèìåíòàëüíèõ òâàðèí. 

3. Åôåêòèâí³ñòü ë³ïîñîìàëüíî¿ ôîðìè êâåðöåòèíó 
ïðè öóêðîâîìó ä³àáåò³ òèïó 1 º âèùîþ, í³æ éîãî âîäî-
ðîç÷èííî¿ ôîðìè, ùî ï³äòâåðäæóºòüñÿ ¿¿ äîñòîâ³ðíî 
³ñòîòí³øèì ïîçèòèâíèì âïëèâîì íà ð³âåíü ãëþêîçè, 
òðèãë³öåðèä³â, ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³, ÒÁÊ–
àêòèâíèõ ïðîäóêò³â, àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè 
òà âì³ñò â³äíîâëåíîãî ãëóòàò³îíó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. ¥ðóíòó-
þ÷èñü íà îòðèìàíèõ ðåçóëüòàòàõ, ïðåäñòàâëåíèõ ó 
äàí³é ðîáîò³, ñë³ä ÷åêàòè, ùî âèâ÷åí³ ïðåïàðàòè êâåð-
öåòèíó ñïðèÿòèìóòü ïîêðàùàííþ ôóíêö³îíàëüíîãî 
ñòàíó ì³îêàðäà ïðè åêñïåðèìåíòàëüíîìó öóêðîâîìó 
ä³àáåò³ òèïó 1, ùî áóäå íàñòóïíèì íàïðÿìêîì íàøîãî 
äîñë³äæåííÿ. 
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ÒÈÏÓ 1
Ïîñîõîâà Ê. À., Ñòå÷èøèí ². Ï. 
Ðåçþìå. Ïðåïàðàòè êâåðöåòèíó – âîäîðîç÷èííèé Êîðâ³òèí ³ ë³ïîñîìàëüíèé Ë³ïîôëàâîí ñïðèÿþòü ðåäóê-

ö³¿ ïàòîëîã³÷íèõ ïðîÿâ³â ó ñèðîâàòö³ êðîâ³ òà ãîìîãåíàò³ ì³îêàðäà ïðè åêñïåðèìåíòàëüíîìó öóêðîâîìó ä³àáåò³ 
òèïó 1: ã³ïåðãë³êåì³¿, äèñë³ïîïðîòå¿íåì³¿, äèñáàëàíñó â ñèñòåì³ ïðîîêñèäàíòè / àíòèîêñèäàíòè. Ë³ïîñîìàëüíà 
ôîðìà êâåðöåòèíó – Ë³ïîôëàâîí ³ñòîòí³øå, â ïîð³âíÿíí³ ç éîãî âîäîðîç÷èííîþ ôîðìîþ, çíèæóº ð³âåíü ãëþêî-
çè, òðèãë³öåðèä³â, õîëåñòåðèíó ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³, ñïðèÿþ÷è íîðìàë³çàö³¿ âèâ÷åíèõ ïàðàìåòð³â 
ë³ï³äíîãî îáì³íó, â³äíîâëþº ïîðóøåíó ð³âíîâàãó â ñèñòåì³ ïðîîêñèäàíòè / àíòèîêñèäàíòè â êðîâ³ ³ â ì³îêàðä³ 
åêñïåðèìåíòàëüíèõ òâàðèí. 

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò, ë³ï³äíèé îáì³í, ñèñòåìà ïðîîêñ³äàíòè / àíòèîêñèäàíòè, êâåðöåòèí, ñåðöå. 
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ÒÈÏÀ 1
Ïîñîõîâà Å. À., Ñòå÷èøèí È. Ï. 
Ðåçþìå. Ïðåïàðàòû êâåðöåòèíà – âîäîðàñòâîðèìûé Êîðâèòèí è ëèïîñîìàëüíûé Ëèïîôëàâîí ñïîñîá-

ñòâóþò ðåäóêöèè ïàòîëîãè÷åñêèõ ïðîÿâëåíèé â ñûâîðîòêå êðîâè è ãîìîãåíàòå ìèîêàðäà ïðè ýêñïåðèìåíòàëü-
íîì ñàõàðíîì äèàáåòå òèïà 1: ãèïåðãëèêåìèè, äèñëèïîïðîòåèíåìèè, äèñáàëàíñà â ñèñòåìå ïðîîêñèäàíòû/
àíòèîêñèäàíòû. Ëèïîñîìàëüíàÿ ôîðìà êâåðöåòèíà – Ëèïîôëàâîí ñóùåñòâåííåé, ïî ñðàâíåíèþ ñ åãî âîäî-
ðàñòâîðèìîé ôîðìîé, ñíèæàåò óðîâåíü ãëþêîçû, òðèãëèöåðèäîâ, õîëåñòåðèíà ëèïîïðîòåèíîâ íèçêîé ïëîò-
íîñòè, ñïîñîáñòâóÿ íîðìàëèçàöèè èçó÷åííûõ ïàðàìåòðîâ ëèïèäíîãî îáìåíà, âîññòàíàâëèâàåò íàðóøåííîå 
ðàâíîâåñèå â ñèñòåìå ïðîîêñèäàíòû/àíòèîêñèäàíòû â êðîâè è â ìèîêàðäå ýêñïåðèìåíòàëüíûõ æèâîòíûõ. 

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò, ëèïèäíûé îáìåí, ñèñòåìà ïðîîêñèäàíòû/àíòèîêñèäàíòû, êâåðöåòèí, 
ñåðäöå. 
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The Effectiveness of Quercetinum Preparations at the Experimental Diabetes Mellitus Type I
Posokhova Ye. A., Stechyshyn I. P. 
Abstract. Dyslipidemia and oxidative stress are important pathogenetic factors of diabetic complications. Free 

radicals which are over generated in oxidative stress are a heterogeneous group, but the majority of them belong to 
the reactive oxygen compounds. The increased amount of reactive oxygen species (particularly superoxide anion) 
leads to a violation of synthesis and activity of nitric oxide – an important antiatherogenic endothelial agent. Excessive 
formation of superoxide and hydroxyl radicals initiates oxidation of low density lipoproteins (LDL). They can damage 
artery endothelial cover and accumulate in subendothelium space, inactivating and delaying the formation of NO, 
can change the structure of DNA and induce cytotoxic effects, thus violated regenerative-proliferative processes in 
endothelial cells and formed proatherogenic condition. 

Therefore, drugs that are able to adjust lipid metabolism, reduce signs of oxidative stress are considered promising 
means of pathogenetic therapy of disorders in diabetes, and prevention of its complications. 

 The aim of the article is a comparative research of the effectiveness of water-soluble and liposomal forms of quer-
cetin at the streptozotocin-induced diabetes type I. 

The animals were randomly divided into four groups: control group (n = 7): normal rats; DM 1(n = 6): diabetic rats; 
and DM-Corvitin (n = 9): diabetics rats receiving water-soluble form of Quercetin; DM-Lipoflavon (n = 10): diabetic rats 
receiving liposomal form of Quercetin. Type 1 diabetes mellitus was induced by administration of streptozotocin (STZ; 
50 mg/kg body weight, single dose). Since two weeks of STZ administration, the animals were injected by Corvitin and 
Lipoflavon (10 mg/kg/daily) intraperitoneally for 14 days. Food and water intake were as usual. 

Experimental diabetes type I was accompanied with an increase in blood level of glucose, triglycerides (TG), total 
cholesterol, LDL with concomitant reduction of high density lipoproteins (HDL) in blood serum. It was also observed 
the imbalance in prooxidant/antioxidant system in blood serum and myocardium. The DM group had higher levels of 
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catalase (Kat) activity in blood serum and TBA-reactive products, Kat and superoxide dismutase (SOD) activity with 
less level of reduced glutathione in myocardium. 

Preparations of quercetin – a water-soluble Corvitin and liposomal Lipoflavon promote the reduction of pathological 
manifestations in serum and myocardial homogenates observed at the experimental diabetes mellitus type I: 
hyperglycemia, dislipoproteinemia, imbalance in the prooxidant/antioxidant system. Positive effect at this pathology 
was more pronounced in the liposomal form of quercetin. Lipoflavon more significantly reduced the level of glucose 
(by 23 %), level of ÒG (by 17 %) and LDL (by 40 %). It had an equally effective impact on the level of total cholesterol 
and HDL. Moreover, in rats treated with Lipoflavon, the indices of lipid exchange did not differ from the control group. 
Lipoflavon at diabetes type I reduced the content of MDA in blood 19 % more intensively compared to Corvitin. But 
in the myocardium both drugs returned MDA and ÊÀÒ to normal level. Corvitin didn’t have any effect on SOD activity. 
Lipoflavon reduced the level of SOD by 22 %, normalizing it. 
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