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Ðîáîòà âèêîíóâàëàñü â ðîçð³ç³ ïëàíîâî¿ íàóêîâî¿ 
òåìè êàôåäðè ôàðìàêîãíîç³¿ ç ìåäè÷íîþ áîòàí³êîþ 
ÄÂÍÇ «Òåðíîï³ëüñüêèé äåðæàâíèé ìåäè÷íèé óí³-
âåðñèòåò ³ìåí³ ². ß. Ãîðáà÷åâñüêîãî» «Ôàðìàêîãíî-
ñòè÷íå âèâ÷åííÿ äåÿêèõ âèä³â ë³êàðñüêèõ ðîñëèí», 
¹ äåðæ. ðåºñòðàö³¿ 0105U004109. 

Âñòóï. Íàéá³ëüø ÷àñòîþ ïðè÷èíîþ õ³ì³÷íèõ ïî-
øêîäæåíü ïå÷³íêè º ë³êàðñüê³ çàñîáè, à ñåðåä íèõ 
âèð³çíÿºòüñÿ ïàðàöåòàìîë, ÿêèé çàñòîñîâóºòüñÿ 
ì³ëüéîíàìè ëþäåé [8,19]. Íåçâàæàþ÷è íà ³ñíóþ÷å 
ïåðåêîíàííÿ ë³êàð³â òà ïåðåñ³÷íèõ ëþäåé ó áåç-
ïå÷íîñò³ òàêîãî ïîïóëÿðíîãî àíàëüãåòèêà/àíòè ï³ðå-
òèêà, óðàæåííÿ ïå÷³íêè, ÿê³ â³í ìîæå ñïðè÷èíèòè ïðè 
âèêîðèñòàíí³ íå ëèøå ó âåëèêèõ, àëå é ó ñåðåäíüîòå-
ðàïåâòè÷íèõ äîçàõ, íåð³äêî ñòàþòü ôàòàëüíèìè [17]. 

Â³äîìî, ùî ãîñòðå óðàæåííÿ ïå÷³íêè ïàðàöåòà-
ìîëîì ñóïðîâîäæóºòüñÿ àêòèâàö³ºþ ïðîöåñ³â ïå-
ðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â, çìåíøåííÿì ðåçåðâ³â 
àíòèîêñèäàíòíî¿ ñèñòåìè, íàðîñòàííÿì àêòèâíîñò³ 
òðàíñàì³íàç òà ïîêàçíèê³â ñèíäðîìó åíäîãåííî¿ 
³íòîêñèêàö³¿ [1,18]. 

Ïàòîãåíåòè÷íî îá´ðóíòîâàíèì ó ôàðìàêîòåðàï³¿ 
òîêñè÷íèõ ãåïàòèò³â º âèêîðèñòàííÿ ãåïàòîçàõèñíèõ 
ë³êàðñüêèõ çàñîá³â, ÿê³ á âèÿâëÿëè àíòèîêñèäàíòíó 
ä³þ, êîðèãóâàëè ïîðóøåííÿ ìåòàáîë³÷íèõ ïðîöåñ³â òà 
ï³äâèùóâàëè àíòèòîêñè÷í³ âëàñòèâîñò³ ïå÷³íêè [4,5]. 

Îñòàíí³ì ÷àñîì âåëèêà óâàãà ïðèä³ëÿºòüñÿ ïîøó-
êó òà ðîçðîáö³ âèñîêîåôåêòèâíèõ ãåïàòîïðîòåêòîð³â 
ñåðåä ë³êàðñüêî¿ ðîñëèííî¿ ñèðîâèíè. Äëÿ ô³òî-
ïðåïàðàò³â, âàæëèâèìè îñîáëèâîñòÿìè º øèðîêèé 
ä³àïàçîí òåðàïåâòè÷íèõ äîç, çäàòí³ñòü àêòèâíî âïëè-
âàòè íà óðàæåí³ ìåìáðàííî-êë³òèíí³ ñòðóêòóðè òà 
ìåòàáîë³÷í³ ïðîöåñè, âèñîêà á³îäîñòóïí³ñòü, ì’ÿêà 
ä³ÿ íà îðãàí³çì òà ô³ç³îëîã³÷íà êîðåêö³ÿ ïîðóøåíèõ 
ôóíêö³é, íèçüê³ òîêñè÷í³ñòü òà àëåðãåíí³ñòü, ³ ó áàãà-
òüîõ âèïàäêàõ, – ö³íà [2,14,16]. 

Âðàõîâóþ÷è âèùåçàçíà÷åíå, ìåòîþ äàíî¿ ðîáî-
òè áóëî äîñë³äèòè àíòèîêñèäàíòí³ âëàñòèâîñò³ ãóñòî-
ãî åêñòðàêòó ç íàäçåìíî¿ ÷àñòèíè õð³íó çâè÷àéíîãî â 
óìîâàõ ïàðàöåòàìîëîâîãî óøêîäæåííÿ ïå÷³íêè. 

Íàäçåìíó ÷àñòèíó õð³íó çâè÷àéíîãî áóëî âèáðàíî 
ÿê ïåðñïåêòèâíó ñèðîâèíó, ùî ì³ñòèòü ïîë³ôåíîëüí³ 
ñïîëóêè, â³òàì³íè òà ³íø³ á³îëîã³÷íî àêòèâí³ ðå÷îâèíè, 
ÿê³ çàáåçïå÷óþòü àíòèîêñèäàíòíó ä³þ [12]. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè ïðî-
âåäåí³ íà á³ëèõ áåçïîðîäíèõ ùóðàõ-ñàìöÿõ ìàñîþ 
ò³ëà 150 – 170 ã, ÿê³ óòðèìóâàëèñü íà ñòàí-äàðòíîìó 
ðàö³îí³ â³âàð³þ. Òâàðèíè áóëè ðîçä³ëåí³ íà 4 ãðóïè: 1 

–êîíòðîëüí³ òâàðèíè; 2-à – òâàðèíè, îòðóºí³ ïàðàöå-
òàìîëîì â äîç³ 1250 ìã/êã ìàñè ò³ëà (ùîäåííî ïðîòÿ-
ãîì äâîõ äí³â, øëÿõ ââåäåííÿ – ³íòðàãàñòðàëüíî) [3]; 
3-ÿ ãðóïà – ùóðè, ÿêèì ÷åðåç 2 ãîä ï³ñëÿ óðàæåííÿ ïà-
ðàöåòàìîëîì ùîäåííî ïðîòÿãîì äâîõ äí³â ââîäèëè 
10 % åêñòðàêò ç íàäçåìíî¿ ÷àñòèíè õð³íó çâè÷àéíîãî 
â äîç³ 150 ìã/êã ìàñè ò³ëà. 

Âñ³ åêñïåðèìåíòè âèêîíóâàëè çã³äíî ³ç Çàãàëü-
íèìè ïðèíöèïàìè åêñïåðèìåíò³â íà òâàðèíàõ, ñõâà-
ëåíèìè íà Íàö³îíàëüíîìó êîíãðåñ³ ç á³îåòèêè (Êè¿â, 
Óêðà¿íà 2001) òà Çàêîíó Óêðà¿íè «Ïðî çàõèñò òâàðèí 
â³ä æîðñòîêî¿ ïîâåä³íêè» (2006) [7]. 

Íà òðåò³é òà äåñÿòèé äåíü â³ä ïî÷àòêó óðàæåí-
íÿ òâàðèí ï³ääàâàëè åâòàíàç³¿ ç âèêîðèñòàííÿì 
ò³îïåíòàëó íàòð³þ. 

Äëÿ äîñë³äæåíü îáðàëè ñèðîâàòêó êðîâ³ òà ïå÷³íêó 
òâàðèí, äå âèçíà÷àëè âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â 
(ÒÁÊ-ÀÏ) [11], ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êàö³¿ 
á³ëê³â (ÎÌÁ) 2,4-äèí³òðîôåí³ëã³äðàçîí³â (2,4-ÄÍÔÃ) 
çà ìåòîäîì [6], àêòèâí³ñòü êàòàëàçè (ÊÒ) â ðåàêö³¿ ç 
ìîë³áäàòîì àìîí³þ [9], âì³ñò öåðóëîïëàçì³íó – çà 
ìåòîäîì [13]. Àêòèâí³ñòü ÑÎÄ âèçíà÷àëè çà â³äîìèì 
ìåòîäîì ó ìîäèô³êàö³¿ [15]. 

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â 
çä³éñíþâàëè çà äîïîìîãîþ ìåòîäó «Statistika 6,0» ç 
âèêîðèñòàííÿì êðèòåð³þ Ñòþäåíòà [10]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ç 
íàâåäåíèõ ó òàáëèö³ 1 ðåçóëüòàò³â âèäíî, ùî ï³ñëÿ 
óðàæåííÿ ùóð³â ïàðàöåòàìîëîì çá³ëüøóºòüñÿ âì³ñò 
ÒÁÊ-ÀÏ ó ñèðîâàòö³ êðîâ³ ïðîòÿãîì âñüîãî ïåð³îäó 
äîñë³äæåííÿ. 

Âèêîðèñòàíèé íàìè åêñòðàêò ç íàäçåìíî¿ ÷àñòè-
íè õð³íó âèêëèêàâ â³ðîã³äíå çíèæåííÿ äàíîãî ïîêàç-
íèêà â ñèðîâàòö³ êðîâ³ óæå íà 3-³é äåíü â³ä ïî÷àòêó 
åêñïåðèìåíòó ³ ñòàíîâèâ 144 % â ïîð³âíÿíí³ ç 238 % 
â óðàæåíèõ ùóð³â, õî÷à ð³âíÿ êîíòðîëþ â öåé ïåð³îä 
ùå íå äîñÿã. Î÷åâèäíî, öå ïîâ’ÿçàíî ç íåäîâãîòðè-
âàëèì ââåäåííÿì êîðèãóþ÷îãî ÷èííèêà ³ íåâåëèêèì 
òåðì³íîì äîñë³äæåííÿ ðîçâèòêó ìåäèêàìåíòîçíîãî 
ãåïàòèòó. 

Íà 10-èé äåíü ç ìîìåíòó ïîòðàïëÿííÿ ïàðàöå-
òàìîëó â îðãàí³çì òâàðèí òà ââåäåííÿ ¿ì åêñòðàêòó 
ç íàäçåìíî¿ ÷àñòèíè õð³íó âì³ñò ÒÁÊ-ÀÏ çíèçèâñÿ 
íà 100 % ³ íà 19 % ïåðåâèùóâàâ òàêèé ó êîíòðîëüíèõ 
òâàðèí. 

Àêòèâàö³ÿ ïðîöåñ³â â³ëüíîðàäèêàëüíîãî îêèñ-
íåííÿ ïðèçâîäèòü äî ä³¿ ÀÔÊ òà òîêñè÷íèõ ïðîäóêò³â 
ìåòàáîë³çìó íà á³ëêîâ³ êîìïîíåíòè ìåìáðàí òà ³íø³ 
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á³ëêè îðãàí³çìó, ùî âèêëèêàº ¿õ äåãðàäàö³þ òà çì³íè 
ó ñòðóêòóð³. 

Äîñë³äæåííÿ ïîêàçíèê³â ÎÌÁ ïîêàçàëî, ùî ó 
ñèðîâàòö³ êðîâ³ ùóð³â ï³ñëÿ óðàæåííÿ ¿õ ïàðàöåòà-
ìîëîì 

. 
ïðîõîäèòü çá³ëüøåííÿ âì³ñòó 2,4-ÄÍÔÃ íåé-

òðàëüíîãî (370 íì) òà îñíîâíîãî õàðàêòåðó (430 íì) 
ó âñ³ òåðì³íè äîñë³äæåííÿ. Çàñòîñóâàííÿ åêñòðàêòó ç 
ëèñòÿ õð³íó ïðèçâåëî äî çíèæåííÿ âì³ñòó 2,4-ÄÍÔÃ 
íåéòðàëüíîãî òà îñíîâíîãî õàðàêòåðó â ñèðîâàòö³ 
êðîâ³ óðàæåíèõ ïàðàöåòàìîëîì òâàðèí, õî÷à çì³íè íå 
âèÿâèëèñü â³ðîã³äíèìè. 

Ïðîòÿãîì 10 äí³â ï³ñëÿ óðàæåííÿ ó ïå÷³íö³ òâà-
ðèí çá³ëüøóâàâñÿ âì³ñò ÒÁÊ-ÀÏ, ïðè÷îìó ÿê íà 3-þ, 
òàê ³ íà 10-ó äîáè äîñë³äæåííÿ â³í áóâ ïðàêòè÷-
íî íà îäíîìó ð³âí³. Ï³ñëÿ ââåäåííÿ òâàðèíàì åê-
ñòðàêòó ç íàäçåìíî¿ ÷àñòèíè õð³íó ñïîñòåð³ãàëîñü 

äîñòîâ³ðíå éîãî çíèæåííÿ óæå íà 3-þ äîáó â³ä ïî-
÷àòêó äîñë³äæåííÿ. Çíèæåííÿ âèÿâèëîñü â³ðîã³äíèì 
(ð < 0,05), ïðîòå âì³ñò ÒÁÊ-ÀÏ ùå ó 2 ðàçè áóâ âèùå 
êîíòðîëþ (òàáë. 2). 

Íàìè â³äì³÷åíî çá³ëüøåííÿ âì³ñòó 2,4-ÄÍÔÃ ó 
ïå÷³íö³ ï³ñëÿ ââåäåííÿ äî îðãàí³çìó òâàðèí ïàðàöå-
òàìîëó. Öå çá³ëüøåííÿ çàðåºñòðîâàíî ïðîòÿãîì 10 
äí³â ñïîñòåðåæåííÿ. Ââåäåííÿ â óðàæåíèé ïàðàöåòà-
ìîëîì îðãàí³çì åêñòðàêòó ç íàäçåìíî¿ ÷àñòèíè õð³íó 
ïðèçâåëî äî â³ðîã³äíîãî çíèæåííÿ âì³ñòó ïðîäóêò³â 
ÎÌÁ ó ïå÷³íö³ óðàæåíèõ òâàðèí, äî ê³íöÿ åêñïåðèìåí-
òó â³í âèÿâèâñÿ íà ð³âí³ ³íòàêòíèõ ùóð³â. 

Åêñòðàêò ç íàäçåìíî¿ ÷àñòèíè õð²íó ïðîÿâèâ ïîçè-
òèâíèé âïëèâ íà ïîêàçíèêè àíòèîêñèäàíòíî¿ ñèñòåìè 
(ðèñ.). Ïðè éîãî ââåäåíí³ â óðàæåíèé îðãàí³çì ìè 
ñïîñòåð³ãàëè ï³äâèùåííÿ àêòèâíîñò³ êàòàëàçè íà 18 % 
â ñèðîâàòö³ êðîâ³ ùóð³â óæå íà 3-þ äîáó äîñë³äæåííÿ. 

Íà 10-ó äîáó åêñïåðèìåíòó ââåäåííÿ åêñòðàêòó ç 
õð³íó ïðèçâåëî äî ï³äâèùåííÿ àêòèâíîñò³ êàòàëàçè íà 
19 % ó ïîð³âíÿíí³ ç óðàæåíèìè òâàðèíàìè ³ âñüîãî íà 
7 % â³äð³çíÿâñÿ öåé ïîêàçíèê â³ä ð³âíÿ êîíòðîëþ. 

Òàáëèöÿ 1

Âì³ñò ÒÁÊ-ÀÏ ïðîäóêò³â òà 
2,4-äèí³òðîôåí³ëã³äðàçîí³â ó ñèðîâàòö³ 
êðîâ³ ùóð³â, óðàæåíèõ ïàðàöåòàìîëîì, 
ï³ñëÿ ââåäåííÿ åêñòðàêòó ç íàäçåìíî¿ 

÷àñòèíè õð³íó (M ± m; n = 6)

Ãðóïè 
òâàðèí

ÒÁÊ-ÀÏ,
ìêìîëü/ë

2,4-ÄÍÔÃ 
(370 íì), 

ììîëü/ã á³ëêà

2,4-ÄÍÔÃ 
(430 íì), 

ììîëü/ã á³ëêà

Ò å ð ì ³ í è ä î ñ ë ³ ä æ å í í ÿ, äîáè

3-ÿ 10-à 3-ÿ 10-à 3-ÿ 10-à

Êîíòðîëüí³ 2,60 ± 0,05 0,200,03 0,240,01

Óðàæåí³ 
ïàðàöå-
òàìîëîì

6,20 ± 
0,07*

5,70 ± 
0,04*

0,30
0,02*

0,27 ± 
0,015

0,29
0,02*

0,27 ± 
0,011

Óðàæåí³ 
+ ë³êîâàí³ 
åêñòðàêòîì, 
150 ìã/êã

3,75 ± 
0,06**

3,10 ± 
0,03**

0,25 ± 
0,02

0,22 ± 
0,011

0,25 ± 
0,03

0,24 ± 
0,012

Ïðèì³òêà: * â³ðîã³äí³ çì³íè ì³æ êîíòðîëüíèìè òà óðàæåíèìè 

òâàðèíàìè (ð < 0,05); ** – â³ðîã³äí³ çì³íè ì³æ óðàæåíèìè òà ë³êî âà-

íèìè òâàðèíàìè (ð < 0,05). 

Òàáëèöÿ 2

Âì³ñò ÒÁÊ-ÀÏ ïðîäóêò³â òà 
2,4-äèí³òðîôåí³ëã³äðàçîí³â ó ïå÷³íö³ 

ùóð³â, óðàæåíèõ ïàðàöåòàìîëîì, ï³ñëÿ 
ââåäåííÿ åêñòðàêòó ç íàäçåìíî¿ ÷àñòèíè 

õð³íó (M ± m; n = 6)

Ãðóïè 
òâàðèí

ÒÁÊ-ÀÏ,
ìêìîëü/êã

2,4-ÄÍÔÃ 
(370 íì), 

ììîëü/ã á³ëêà

2,4-ÄÍÔÃ 
(430 íì), 

ììîëü/ã á³ëêà
Ò å ð ì ³ í è ä î ñ ë ³ ä æ å í í ÿ, äîáè

3-ÿ 10-à 3-ÿ 10-à 3-ÿ 10-à

Êîíòðîëüí³ 0,75 ± 0,03 0,460,02 0,600,025

Óðàæåí³
ïàðà-
öåòàìîëîì

1,90 ± 
0,04*

1,80 ± 
0,07*

0,60
0,03*

0,56 ± 
0,04*

0,67
0,015

0,65 ± 
0,03

Óðàæåí³ +
ë³êîâàí³ 
åêñòðàêòîì, 
150 ìã/êã

1,50 ± 
0,03**

1,50 ± 
0,05**

0,52 ± 
0,03

0,46 ± 
0,02**

0,65 ± 
0,04

0,62 ± 
0,03

Ïðèì³òêà: * â³ðîã³äí³ çì³íè ì³æ êîíòðîëüíèìè òà óðàæåíèìè 

òâàðèíàìè (ð < 0,05); ** – â³ðîã³äí³ çì³íè ì³æ óðàæåíèìè òà 

ë³êîâàíèìè òâàðèíàìè (ð < 0,05). 

Ðèñ. Àêòèâí³ñòü êàòàëàçè â ñèðîâàòö³ êðîâ³ òà ïå÷³íö³ 
ùóð³â, óðàæåíèõ ïàðàöåòàìîëîì, ï³ñëÿ ââåäåííÿ åêñ-

òðàêòó ç íàäçåìíî¿ ÷àñòèíè õð³íó çâè÷àéíîãî, % . 
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Ï³ñëÿ çàñòîñóâàííÿ åêñòðàêòó àêòèâí³ñòü êàòàëàçè 
ó ïå÷³íö³ óðàæåíèõ òâàðèí çíàõîäèëàñü ìàéæå íà ð³âí³ 
êîíòðîëþ â ê³íö³ äîñë³äæåííÿ. 

²íòîêñèêàö³ÿ òâàðèí ïàðàöåòàìîëîì ïðèçâå-
ëà äî çíà÷íîãî ï³äâèùåííÿ â ñèðîâàòö³ êðîâ³ 
âì³ñòó öåðóëîïëàçì³íó (òàáë. 3) – ôåðìåíòó, ÿêèé 
íåéòðàë³çóº ñóïåðîêñèäí³ òà ã³äðîêñèëüí³ ðàäè-
êàëè (Î

2
∙ òà ÎÍ∙), òîáòî ïðîÿâëÿº ä³þ àíà ëîã³÷íó 

âíóòð³øíüîêë³òèíí³é äèñìóòàç³. Çà ñòî ñóâàííÿ åê-
ñòðàêòó ç íàäçåìíî¿ ÷àñòèíè õð³íó íàáëè çèëî âì³ñò 
öåðóëîïëàçì³íó äî ð³âíÿ êîíòðîëüíèõ òâàðèí âæå 
íà ïî÷àòêó åêñïåðèìåíòó. Íà 10-ó äîáó äîñë³äæåííÿ 
âì³ñò ÖÏ ï³ñëÿ çàñòîñóâàííÿ åêñòðàêòó áóâ íà 47 % 
íèæ÷èì, í³æ â óðàæåíèõ òâàðèí. 

Ïðè äîñë³äæåíí³ ÑÎÄ â³äì³÷àëîñü çá³ëüøåííÿ ¿¿ 
àêòèâíîñò³ ó ñèðîâàòö³ êðîâ³ òâàðèí, ùî îòðèìóâà-
ëè åêñòðàêò, ó ïîð³âíÿíí³ ç óðàæåíèìè â 1,2 ðàçà íà 
3-þ äîáó â³ä ïî÷àòêó åêñïåðèìåíòó. Íà 10-ó äîáó 
äîñë³äæåííÿ çàñòîñóâàííÿ åêñòðàêòó òàêîæ âèÿâèëî-
ñÿ åôåêòèâíèì äëÿ äàíîãî ïîêàçíèêà. 
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Âèñíîâîê. Âñòàíîâëåíî âèðàæåíó àíòèîêñè-
äàíòíó àêòèâí³ñòü åêñòðàêòó ç íàäçåìíî¿ ÷àñòèíè 
õð³íó çâè÷àéíîãî, ÿêà çóìîâëåíà íàÿâí³ñòþ â äàíîìó 

ôàðìàêîëîã³÷íîìó ïðåïàðàò³ ôåíîëüíèõ ñïîëóê, 
â³òàì³í³â òà îðãàí³÷íèõ êèñëîò [12]. Çàñòîñóâàííÿ 
åêñòðàêòó ç ëèñòÿ õð³íó â åêñïåðèìåíò³ íà ìîäåë³ 
ïàðàöåòàìîëîâîãî ãåïàòèòó ïðîÿâèëî ïîçèòèâíèé 
âïëèâ íà îêèñíþâàëüí³ ïðîöåñè, ùî ï³äòâåðäæóºòüñÿ 
çìåíøåííÿì âì³ñòó ÒÁÊ-àêòèâíèõ ïðîäóêò³â òà 
ïðîäóêò³â îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â. Åê-
ñòðàêò ç ëèñòÿ õð³íó ïðîÿâèâ åôåêòèâíèé âïëèâ íà 
ïîêàçíèêè àíòèîêñèäàíòíî¿ ñèñòåìè, ï³äâèùóþ÷è ¿õ, 
ùî âêàçóº íà â³äíîâëåííÿ çàõèñíî-êîìïåíñàòîðíèõ 
ñèë îðãàí³çìó çà óìîâ ìåäèêàìåíòîçíîãî óðàæåííÿ 
ïå÷³íêè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âðà-
õîâóþ÷è îòðèìàí³ ðåçóëüòàòè ç äîñë³äæåííÿ àíòè-
îêñèäàíòíèõ âëàñòèâîñòåé åêñòðàêòó ç íàäçåìíî¿ 
÷àñòèíè õð³íó çâè÷àéíîãî, íåîáõ³äíèì â ïîäàëüøî-
ìó âèâ÷èòè éîãî ãåïàòîçàõèñí³ âëàñòèâîñò³ íà ð³çíèõ 
ìîäåëÿõ òîêñè÷íîãî óðàæåííÿ ïå÷³íêè ç ìåòîþ ïî-
äàëüøîãî ïðîâåäåííÿ êë³í³÷íèõ äîñë³äæåíü äàíîãî 
ôàðìàêîëîã³÷íîãî ïðåïàðàòó òà ïåðñïåêòèâîþ çà-
ïðîâàäæåííÿ äëÿ ë³êóâàííÿ çàõâîðþâàíü, ùî ñóïðî-
âîäæóþòüñÿ àêòèâàö³ºþ îêèñíþâàëüíèõ ïðîöåñ³â. 

Òàáëèöÿ 3

Àêòèâí³ñòü ÑÎÄ (ìêìîëü/ë ) òà âì³ñò ÖÏ 
(ìã/ë) ó ñèðîâàòö³ êðîâ³ ùóð³â, óðàæåíèõ 

ïàðàöåòàìîëîì, ï³ñëÿ ââåäåííÿ åêñòðàêòó 
ç íàäçåìíî¿ ÷àñòèíè õð³íó (M ± m; n = 6)

Ãðóïè 
òâàðèí

ÑÎÄ ÖÏ
Òåðì³íè 

äîñë³äæåííÿ, äîáè
Òåðì³íè 

äîñë³äæåííÿ, äîáè
3-ÿ 10-òà 3-ÿ 10-òà

Êîíòðîëüí³ 52,5 ± 1,2 10,4 ± 0,2

Óðàæåí³ 
ïàðà öå-
òàìî ëîì 

36,4 ± 1,3 * 37,6 ± 1,4 * 15,8 ± 0,3* 17,2 ± 0,4*

Óðàæåí³ 
+ ë³êîâàí³ 
åêñòðàêòîì,
150 ìã/êã

42,5 ± 1,7** 48,4 ± 1,5 12,0 ± 0,5** 12,3 ± 0,7**

Ïðèì³òêà: * â³ðîã³äí³ çì³íè ì³æ êîíòðîëüíèìè òà óðàæåíèìè 

òâàðèíàìè (ð < 0,05); ** – â³ðîã³äí³ çì³íè ì³æ óðàæåíèìè òà 

ë³êîâàíèìè òâàðèíàìè (ð < 0,05). 
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ÓÌÎÂÀÕ ÏÀÐÀÖÅÒÀÌÎËÎÂÎÃÎ ÃÅÏÀÒÈÒÓ
Âàøêåáà-Á³òëåð Å. Ì. 
Ðåçþìå. Â åêñïåðèìåíò³ íà ìîäåë³ ïàðàöåòàìîëîâîãî óðàæåííÿ ïå÷³íêè ùóð³â âñòàíîâëåíî àíòèîêñèäàíò³ 

âëàñòèâîñò³ ãóñòîãî åêñòðàêòó ç ëèñòÿ õð³íó çâè÷àéíîãî. Äîâåäåíî, ùî çàñòîñóâàííÿ åêñòðàêòó çíèæóº ó 
ñèðîâàòö³ êðîâ³ òà ïå÷³íö³ óðàæåíèõ òâàðèí âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â, 2,4-äèí³òðîôåí³ëã³äðàçîí³â òà ñïðèÿº 
â³äíîâëåííþ àêòèâíîñò³ àíòèîêñèäàíòíî¿ ñèñòåìè, íà ùî âêàçóº ï³äâèùåííÿ àêòèâíîñò³ êàòàëàçè, ñóïåðîêñèä-
äèñìóòàçè òà çíèæåííÿ âì³ñòó öåðóëîïëàçì³íó ïðîòÿãîì 10 ä³á ðîçâèòêó ïàðàöåòàìîëîâîãî ãåïàòèòó. 

Êëþ÷îâ³ ñëîâà: ïàðàöåòàìîëîâèé ãåïàòèò, ïðîöåñè ë³ïîïåðîêñèäàö³¿, îêèñíþâàëüíà ìîäèô³êàö³ÿ á³ëê³â, 
àíòèîêñèäàíòíà ñèñòåìà. 
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ÈÑÑËÅÄÎÂÀÍÈÅ ÀÍÒÈÎÊÑÈÄÀÍÒÍÛÕ ÑÂÎÉÑÒÂ ÝÊÑÒÐÀÊÒÀ ÈÇ ËÈÑÒÜÅÂ ÕÐÅÍÀ ÎÁÛÊÍÎÂÅÍÍÎ-

ÃÎ Â ÓÑËÎÂÈßÕ ÏÀÐÀÖÅÒÀÌÎËÎÂÎÃÎ ÃÅÏÀÒÈÒÀ
Âàøêåáà-Áèòëåð Ý. Ì. 
Ðåçþìå. Â ýêñïåðèìåíòå íà ìîäåëè ïàðàöåòàìîëîâîãî ïîðàæåíèÿ ïå÷åíè êðûñ óñòàíîâëåíû àíòèîêñè-

äàíòíûå ñâîéñòâà ãóñòîãî ýêñòðàêòà ñ ëèñòüåâ õðåíà îáûêíîâåííîãî. Äîâåäåíî, ÷òî èñïîëüçîâàíèå ýêñòðàêòà 
ñíèæàåò â ñûâîðîòêå êðîâè û ïå÷åíè ïîðàæåííûõ æèâîòíûõ ñîäåðæàíèå ÒÁÊ-àêòèâíûõ ïðîäóêòîâ, 2,4-äèíèòðî-
ôåíèëãèäðàçîíîâ è ñïîñîáñòâóåò âîññòàíîâëåíèþ àêòèâíîñòè àíòèîêñèäàíòíîé ñèñòåìû, íà ÷òî óêàçûâàåò ïî-
âûøåíèå àêòèâíîñòè êàòàëàçû, ñóïåðîêñèääèñìóòàçû è ñíèæåíèå ñîäåðæàíèÿ öåðóëîïëàçìèíà íà ïðîòÿæåíèè 
10 ñóòîê ðàçâèòèÿ ïàðàöåòàìîëîâîãî ãåïàòèòà. 

Êëþ÷åâûå ñëîâà: ïàðàöåòàìîëîâûé ãåïàòèò, ïðîöåññû ëèïîïåðîêñèäàöèè, îêèñëèòåëüíàÿ ìîäèôèêàöèÿ 
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Research on Antioxidative Properties of Horseradish Leaves Extract under Conditions of Paracetamol 

Hepatitis
Vashkeba-Bitler E. M. 
Abstract. Introduction. The most common cause of chemical liver damage is the use of medications. Among them 

there is paracetamol, which is taken by millions of people. It is known that acute liver damage caused by paracetamol is 
accompanied by the activation of lipid peroxidation processes, a decrease in antioxidant system reserves, an increase 
in transaminase activity, as well as an increase in endogenous intoxication syndrome index. The use of hepatoprotec-
tive drugs with the antioxidant effect in the drug treatment of toxic hepatitis is pathogenetically justified. Much attention 
has been recently paid to the search and development of highly efficient hepatoprotectors amongst medicinal plants. 

The purpose of this study was to investigate the antioxidant properties of a thick extract of the aerial parts of horse-
radish under conditions of paracetamol liver damage. 

Materials and methods. The experiments were performed on white outbred male rats weighing 150-170g. One 
group of animals was poisoned with paracetamol in a dose of 1250 mg / kg of body weight (daily for two days, route of 
administration: intragastric). The other group was administered 10 % extract of the aerial parts of horseradish in a dose 
of 150 mg / kg of body weight 2 hours after the paracetamol poisoning for two days. 

On the third and tenth day from the beginning of involvement the animals were subjected to euthanasia using thio-
pental sodium. 

Results and discussion. It was defined that after the paracetamol poisoning of the rats the content of TBARS in blood 
serum increases throughout the research period. The extract of the aerial parts of horseradish caused a possible de-
crease of this index in serum on the 3rd day of the experiment. Examination of indices of protein oxidative modification 
demonstrated that there is an increase of the content of TBARS in blood serum of rats after the paracetamol poisoning 
throughout the research periods. The use of the extract of the leaves of horseradish caused a decrease in the content 
of 2,4-DNPH in the blood serum of the animals affected with paracetamol, although the changes didn’t appeared to be 
significant. Within 10 days after the lesion the content of TBARS and 2,4- DNPH in the liver of animals had been increas-
ing. The administration of the extract of the horseradish aerial parts to the affected with paracetamol organism caused 
the definite decrease in the content of products of lipid peroxidation and oxidative modification of proteins in the liver of 
affected animals; by the end of the experiment these indices were at the level of the indices of intact rats. 

The extract of the horseradish aerial parts has demonstrated positive effects on the antioxidant system indices. 
While administrating it to the affected organism, we observed the increased activity of catalase and superoxide dis-
mutase, as well as reducing of the amount of ceruloplasmin in blood serum. The activity of catalase in the liver after the 
use of the analyzed extract by the end of the experiment appeared to be almost at the level of control animals. 

A strong antioxidant activity of the extract of the horseradish aerial parts was established. The use of this phar-
maceutical drug in the experiment under conditions of paracetamol hepatitis has demonstrated positive effects on 
oxidative processes, as evidenced by the decrease in the content TBARS of and products of oxidative modification of 
proteins in the blood serum and the liver of rats. The extract has influenced efficiently the antioxidant system indices by 
raising them, which indicates the recovery of compensatory and protective functions of the organism under conditions 
of liver damage caused by medications. 
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