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Ðîáîòà áóëà ôðàãìåíòîì ïëàíîâî¿ ³í³ö³àòèâíî¿ 
ÍÄÐ «Ïîøóê çàñîá³â òà á³îëîã³÷íî àêòèâíèõ ðå÷îâèí 
ç ÷èñëà ïîõ³äíèõ 2-îêñî³íäîëó òà 3-îêñèï³ðèäèíó 
äëÿ ôàðìàêîêîðåêö³¿ àäàïòèâíèõ ïðîöåñ³â ïðè ïî-
ðóøåííÿõ ãîìåîñòàçó ð³çíî¿ åò³îëîã³¿» (¹ äåðæàâíî¿ 
ðåºñòðàö³¿ 0111U004879).

Âñòóï. Ôëàâîíî¿äè ñêëàäàþòü âåëèêó ãðóïó ïî-
ë³ôåíîëüíèõ ñïîëóê, ÿê³ ì³ñòÿòüñÿ â îâî÷àõ ³ ôðóêòàõ, 
³ ìàþòü âèñîêó ôàðìàêîëîã³÷íó àêòèâí³ñòü, íàñàìïå-
ðåä, àíòèîêñèäàíòíó, ÿêà âèÿâëÿºòüñÿ in vivo òà in 
vitro [7]. Äîâåäåíî çàõèñíèé åôåêò öèõ ñïîëóê ïðè 
ñåðöåâî-ñóäèíí³é ïàòîëîã³¿, ðàêó òà çàõâîðþâàííÿõ, 
ïîâ’ÿçàíèõ ç â³êîì [8]. Âèñîêà õ³ì³÷íà ðåàêòèâí³ñòü 
ôëàâîíî¿ä³â âèðàæàºòüñÿ â ñïîð³äíåíîñò³ äî á³îïî-
ë³ìåð³â òà ³îí³â âàæêèõ ìåòàë³â, çäàòíîñò³ êàòàë³çó-
âàòè åëåêòðîííèé òðàíñïîðò ³ íåéòðàë³çóâàòè â³ëüí³ 
ðàäèêàëè [12]. Îñòàíí³ì ÷àñîì óâàãó â÷åíèõ ïðèâåð-
òàº êîìïëåêñ ôëàâîíî¿ä³â êàïóñòè áðîêîë³ (Brassica 
oleracea) [10], äî ñêëàäó ÿêîãî âõîäÿòü àï³ãåí³í òà 
ëþòåîë³í, ùî ìàþòü ô³òîåñòðîãåíí³, ïðîòèì³êðîáí³, 
ïðîòèçàïàëüí³ âëàñòèâîñò³ òà ³íäóêóþòü àïîïòîç: ö³à-
í³äèí, ÿêèé ìàº àíòèîêñèäàíòí³, ïðîòèçàïàëüí³, ïðî-
òèðàêîâ³ òà íåéðîïðîòåêòèâí³ âëàñòèâîñò³; äà³äçå¿í, 
ãåí³ñòå¿í, ãë³ö³òå¿í, á³îõàí³í À òà ôîðìîíîíåòèí, ÿê³ 
ñïðàâëÿþòü êîðîíàðîïðîòåêòèâíó òà ã³ïîë³ï³äåì³÷-
íó ä³þ; êàìïôåðîë, ÿêèé çàïîá³ãàº ³øåì³÷í³é õâîðî-
á³ ñåðöÿ, àòåðîñêëåðîçó òà õðîí³÷íîìó çàïàëåííþ, 
ïðèãí³÷óº ïðîë³ôåðàö³þ êë³òèí ðàêó øëóíêîâî-êèø-
êîâîãî òðàêòó in vitro, ³íã³áóº ðîçâèòîê áàêòåð³é, òà 
êâåðöåòèí, ùî ä³º ïîä³áíî äî êàìïôåðîëó [6,13]. 
Ïðåïàðàòè òà á³îëîã³÷íî àêòèâí³ äîáàâêè ç Brassica 
oleracea íå òîêñè÷í³ ³ ìîæóòü øèðîêî çàñòîñîâóâà-
òèñü ÿê ç ë³êóâàëüíîþ, òàê ³ ç ïðîô³ëàêòè÷íîþ ìåòîþ 
[12]. ¯õ äîö³ëüíî ïðèçíà÷àòè äëÿ çìåíøåííÿ îêñè-
äàòèâíîãî ñòðåñó ð³çíîãî ïîõîäæåííÿ, çîêðåìà, âè-
êëèêàíîãî íàäõîäæåííÿì äî îðãàí³çìó ñîëåé âàæêèõ 
ìåòàë³â àáî ð³äêîçåìåëüíèõ åëåìåíò³â, äî ÷èñëà ÿêèõ 
íàëåæèòü, íàïðèêëàä, ³òð³é, ñïîëóêè ÿêîãî âèêîðèñ-
òîâóþòü ïðè âèãîòîâëåíí³ òåðìîñò³éêèõ ìàòåð³àë³â, 
ïîêðèòò³â ó äâèãóíàõ, ëþì³íîôîð³â, íàäïðîâ³äíèê³â 
òîùî [11]. Òðèâàëå íàäõîäæåííÿ ³òð³þ â îðãàí³çì âè-
êëèêàº ìîðôîôóíêö³îíàëüí³ ïîðóøåííÿ â ñëèçîâ³é 
îáîëîíö³ øëóíêà òà âåðõí³õ â³ää³ë³â òîíêîãî êèøå÷-
íèêó, õàðàêòåðèçóºòüñÿ ãåïàòî- é íåôðîòîêñè÷í³ñòþ 
[4], òîìó àêòóàëüíèì º äîñë³äæåííÿ ë³êóâàëüíî-ïðî-
ô³ëàêòè÷íèõ çàñîá³â ïðèðîäíîãî ïîõîäæåííÿ ïðè 
íàâàíòàæåíí³ ³òð³ºì.

Ìåòà ðîáîòè – âèâ÷èòè âïëèâ ñóõîãî åêñòðà-
êòó íàçåìíî¿ ÷àñòèíè êàïóñòè áðîêîë³ (Brassica 
oleracea) íà çàãàëüíîñîìàòè÷í³ ïîêàçíèêè òà ñòàí 
ïåðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË) â îðãàí³çì³ 
ëàáîðàòîðíèõ òâàðèí çà óìîâ õðîí³÷íîãî íàâàíòà-
æåííÿ îðãàí³çìó ³òð³ºì.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíòè 
âèêîíàí³ íà 22 á³ëèõ ùóðàõ-ñàìöÿõ ìàñîþ 200-215 ã, 
ÿêèõ óòðèìóâàëè çà ñòàíäàðòíèõ óìîâ â³âàð³þ. Ïðî-
âåäåííÿ åêñïåðèìåíò³â íå âèêëèêàëî çàïåðå÷åíü 
êîì³ñ³¿ ç ïèòàíü á³îåòèêè ÂÄÍÇÓ «Óêðà¿íñüêà ìåäè÷-
íà ñòîìàòîëîã³÷íà àêàäåì³ÿ». Óñÿ åêñïåðèìåíòàëüíà 
÷àñòèíà äîñë³äæåííÿ áóëà ïðîâåäåíà çã³äíî ç âè-
ìîãàìè ì³æíàðîäíèõ ïðèíöèï³â «ªâðîïåéñüêî¿ êîí-
âåíö³¿ ùîäî çàõèñòó õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñ-
òîâóþòüñÿ â åêñïåðèìåíò³ òà ³íøèõ íàóêîâèõ ö³ëÿõ» 
(Ñòðàñáóðã, 1986 ð.) òà â³äïîâ³äíîãî Çàêîíó Óêðà¿íè 
«Ïðî çàõèñò òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ» (¹ 
3446-²V â³ä 21.02.2006 ð., ì. Êè¿â).

Òâàðèí áóëî ðîçïîä³ëåíî íà 3 ãðóïè ïî 7-8 îñî-
áèí: ³íòàêòí³ ùóðè, òâàðèíè ç ââåäåííÿì ñîë³ ³òð³þ 
(êîíòðîëüíà ïàòîëîã³ÿ) ³ òâàðèíè ç ââåäåííÿì ñîë³ 
³òð³þ òà åêñòðàêòó áðîêîë³. Çà ñïîëóêó ³òð³þ áðàëè 
³òð³þ àöåòàò, ÿêèé ââîäèëè òâàðèíàì ç ¿æåþ ïðî-
òÿãîì 10 ä³á ó äîç³ 175 ìã/êã ìàñè íà äîáó, ùî ñòà-
íîâèòü 0,25 ËÄ

100
 [1]. Äëÿ ôàðìàêîëîã³÷íî¿ êîðåêö³¿ 

çàñòîñîâóâàëè ñóõèé åêñòðàêò íàçåìíî¿ ÷àñòèíè êà-
ïóñòè áðîêîë³ (Brassica oleracea L. var. italica Plenck) 
(äàë³ çà òåêñòîì – åêñòðàêò ïðîêîë³), îäåðæàíèé íà 
êàôåäð³ õ³ì³¿ ïðèðîäíèõ ñïîëóê ÍÔàÓ (ì.Õàðê³â), 
ÿêèé ââîäèëè òâàðèíàì ðàçîì ç ¿æåþ ùîäíÿ â äîç³ 
25 ìã/êã ìàñè ò³ëà. Íàïðèê³íö³ åêñïåðèìåíòó òâàðèí 
ï³ääàâàëè åâòàíàç³¿ ï³ä óðåòàíîâèì íàðêîçîì øëÿ-
õîì çàáèðàííÿ êðîâ³ ç ñåðöÿ äî éîãî çóïèíêè. Âè-
çíà÷àëè âàãîâ³ ³íäåêñè âíóòð³øí³õ îðãàí³â (ãîëîâíèé 
ìîçîê, ñåðöå, ïå÷³íêà, íèðêè, íàäíèðêîâ³ çàëîçè, 
òèìóñ, ñåëåç³íêà, øëóíîê, ñ³ì’ÿíèêè) ÿê â³äíîøåí-
íÿ ìàñè îðãàíà äî ìàñè ò³ëà, ïîìíîæåíå íà 100 [3]. 
Ïðî ð³âåíü ÏÎË ó êðîâ³ é òêàíèíàõ âíóòð³øí³õ îðãà-
í³â ñóäèëè ³ç âì³ñòó éîãî ïðîäóêò³â, êîòð³ ðåàãóþòü 
³ç 2-ò³îáàðá³òóðîâîþ êèñëîòîþ (ÒÁÊ-àêòèâíèõ ïðî-
äóêò³â) [2], êîðèñòóþ÷èñü ñòàíäàðòíèìè íàáîðàìè 
ðåàêòèâ³â «Áèîêîíò-ÒÁÊ» (ÎÎÎ «Àãàò-Ìåä», ÐÔ). Àê-
òèâí³ñòü ñóïåðîêñèääèñìóòàçè (ÑÎÄ) âèçíà÷àëè çà 
ìåòîäîì Ò.Â. Ñèðîòà [5].

Îäåðæàíèé ìàòåð³àë ñòàòèñòè÷íî îáðîáëÿëè çà 
äîïîìîãîþ ñòàíäàðòíèõ êîìï’þòåðíèõ ïðîãðàì ïà-
êåòó Statistica for Windows 8.0. Ïðè öüîìó îá÷èñëþâà-
ëè ñåðåäíþ Ì, ¿¿ ïîìèëêó m, îö³íþâàëè â³ðîã³äí³ñòü 
ð³çíèö³ ì³æ ãðóïàìè çà äîïîìîãîþ îäíîôàêòîðíîãî 
äèñïåðñ³éíîãî àíàë³çó ANOVA ç àïîñòåð³îðíèì òåñ-
òîì Fisher LSD.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. 
Âñòàíîâëåíî, ùî 10-äåííå ââåäåííÿ ³òð³þ àöåòàòó 
á³ëèì ùóðàì âèêëèêàº çìåíøåííÿ âàãîâîãî ³íäåê-
ñó ïå÷³íêè íà 14% (p<0,05) ó ïîð³âíÿíí³ ç ³íòàêòíèì 
êîíòðîëåì (òàáë. 1). Âàãîâ³ ³íäåêñè ³íøèõ îðãàí³â 
íå çàçíàþòü ³ñòîòíèõ çì³í. Òàêèé ðîçâèòîê ïðîöåñ³â 
âêàçóº, ùî ïå÷³íêà øâèäêî ðåàãóº íà íàâàíòàæåí-
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íÿ ³òð³ºì, ùî óçãîäæóºòüñÿ ç äàíèìè 
ë³òåðàòóðè [4,9]. Â³äñóòí³ñòü çì³í â 
³íøèõ îðãàíàõ òâàðèí ç êîíòðîëüíîþ 
ïàòîëîã³ºþ ìîæå ïîÿñíþâàòèñü äî-
ñòàòíüî êîðîòêèì òåðì³íîì åêñïåðè-
ìåíòó, îñîáëèâîñòÿìè ôàðìàêîê³íå-
òèêè äàíî¿ ñîë³ ³òð³þ é âèêîðèñòàíèì 
øëÿõîì ââåäåííÿ, ÿêèé íå çàáåçïå÷óº 
ìàêñèìàëüíó á³îäîñòóï³ñòü öüîãî åëå-
ìåíòó [9].

Ë³êóâàëüíî-ïðîô³ëàêòè÷íå çàñòî-
ñóâàííÿ åêñòðàêòó áðîêîë³ íîðìàë³çó-
âàëî âàãîâèé ³íäåêñ ïå÷³íêè (p<0,05) ³ 
íå âïëèâàëî íà ðåøòó âàãîâèõ ³íäåêñ³â 
(äèâ. òàáë. 1). Âèõîäÿ÷è ç îñîáëèâîñ-
òåé ïàòîëîã³÷íèõ çì³í ó ïå÷³íö³, çóìîâ-
ëåíèõ õðîí³÷íèì âïëèâîì êàò³îí³â ³òð³þ 
[4], ãåïàòîïðîòåêòèâíó ä³þ åêñòðàêòó 
áðîêîë³ ìîæíà ïîÿñíèòè àíòèîêñè-
äàíòíîþ òà ïðîòèçàïàëüíîþ àêòèâí³ñ-
òþ éîãî á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, 
íàñàìïåðåä, ôëàâîíî¿ä³â [10,12].

Îñê³ëüêè á³îõ³ì³÷í³ çðóøåííÿ ÷àñòî 
âèíèêàþòü ðàí³øå çà ìîðôîëîã³÷í³ òà 
çàãàëüíî-ñîìàòè÷í³ óøêîäæåííÿ, áóëî äîñë³äæåíî 
îñíîâí³ ïîêàçíèêè ÏÎË òà ôåðìåíòàòèâíî¿ ëàíêè àí-

òèîêñèäàíòíîãî çàõèñòó íå ò³ëüêè â ïå÷³íö³, à é ó êðîâ³ 

é òèõ îðãàíàõ, äå íå â³äì³÷àëîñü çì³í âàãîâèõ ³íäåêñ³â 

ï³ä âïëèâîì íàâàíòàæåííÿ îðãàí³çìó ³òð³ºì òà éîãî 

Òàáëèöÿ 1.

Âïëèâ ñóõîãî åêñòðàêòó êàïóñòè áðîêîë³ íà âàãîâ³ 
³íäåêñè âíóòð³øí³õ îðãàí³â á³ëèõ ùóð³â ïðè õðîí³÷íîìó 
ââåäåíí³ ³òð³þ àöåòàòó (175 ìã/êã ìàñè íà äîáó) (M±m)

Îðãàíè

Âàãîâ³ ³íäåêñè ó ãðóïàõ òâàðèí

³íòàêòí³ (n=7)
²òð³þ àöåòàò 

(n=7)

³òð³þ àöåòàò +
åêñòðàêò áðîêîë³ 

(n=8)
Ãîëîâíèé ìîçîê 0,678±0,038 0,705±0,024 0,683±0,032

Ñåðöå 0,257±0,012 0,273±0,010 0,265±0,010

Ïå÷³íêà 3,298±0,126 2,734±0,120* 3,360±0,128**

Íèðêè 0,583±0,016 0,635±0,027 0,598±0,014

Íàäíèðêîâ³ çàëîçè 0,018±0,001 0,020±0,002 0,016±0,002

Òèìóð 0,142±0,004 0,137±0,019 0,136±0,008

Ñåëåç³íêà 0,181±0,018 0,175±0,011 0,169±0,012

Øëóíîê 0.560±0,024 0,541±0,017 0.523±0,029

Ñ³ì’ÿíèêè 0,949±0,059 1,037±0,031 0,984±0,039

Ïðèì³òêà: p<0,05 ó ïîð³âíÿíí³:* – ç ³íòàêòíèìè òâàðèíàìè; ** – ç ³òð³þ àöåòàòîì 

(êîíòðîëüíà ïàòîëîã³ÿ).

Òàáëèöÿ 2.

Âïëèâ ñóõîãî åêñòðàêòó êàïóñòè áðîêîë³ íà âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â òà àêòèâí³ñòü 
ÑÎÄ ó êðîâ³ òà âíóòð³øí³õ îðãàíàõ á³ëèõ ùóð³â ïðè õðîí³÷íîìó ââåäåíí³ ³òð³þ àöåòàòó 

(175 ìã/êã ìàñè íà äîáó) (M±m)

Òêàíèíè àáî îðãàí Ãðóïè òâàðèí ÒÁÊ-àêòèâí³ ïðîäóêòè, ìêìîëü/êã
Àêòèâí³ñòü ÑÎÄ, óìîâí³ 

îäèíèö³

Êðîâ

³íòàêòí³ (n=7) 30,2±3,1 2,67±0,26

³òð³þ àöåòàò (n=7) 42,3±2,8* 1,86±0,28*
³òð³þ àöåòàò +

åêñòðàêò áðîêîë³ (n=8)
28,5±4,1** 2,44±0,32**

Ãîëîâíèé ìîçîê

²íòàêòí³ (n=7) 178,4±6,0 0,86±0,14

³òð³þ àöåòàò (n=7) 218,6±5,9* 1,61±0,18*
³òð³þ àöåòàò+

åêñòðàêò áðîêîë³ (n=8)
192,3±7,8** 1,23±0,12**

Ñåðöå

³íòàêòí³ (n=7) 157,1+13,0 2,57±0,58

³òð³þ àöåòàò (n=7) 173,3+12,8 1,29±0,41
³òð³þ àöåòàò+

åêñòðàêò áðîêîë³ (n=8)
146,2±7,3** 1,81±0,34

Ïå÷³íêà

³íòàêòí³ (n=7) 202,6±2,6 0,85±0,10

³òð³þ àöåòàò (n=7) 225,1±5,9* 0,53±0,09*
³òð³þ àöåòàò+

åêñòðàêò áðîêîë³ (n=8)
182,4±5,6*,** 0,90±0,11**

Íèðêè

³íòàêòí³ (n=7) 137,1±6,0 1,57±0,18

³òð³þ àöåòàò (n=7) 163,3±10,8* 1,19±0,21
³òð³þ àöåòàò +

åêñòðàêò áðîêîë³ (n=8)
145,5±4,4** 1,68±0,16

Øëóíîê

³íòàêòí³ (n=7) 26,6±6,0 0,20±0,05

³òð³þ àöåòàò (n=7) 41,5±7,3 0,10±0,02
³òð³þ àöåòàò+

åêñòðàêò áðîêîë³ (n=8)
24,4±5,4** 0,16±0,03

Ñ³ì’ÿíèêè

³íòàêòí³ (n=7) 191,30±12,5 2,76±0,56

³òð³þ àöåòàò (n=7) 211,0±4,70 0,89±0,27*
³òð³þ àöåòàò+

åêñòðàêò ïðîêîë³ (n=8)
175,2±6,6** 2,34±0,12**±

Ïðèì³òêà: p<0,05 ó ïîð³âíÿíí³:* – ç ³íòàêòíèìè òâàðèíàìè; ** – ç ³òð³þ àöåòàòîì (êîíòðîëüíà ïàòîëîã³ÿ).



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2017 – Âèï. 3, òîì 1 (137) 127

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

ôàðìàêîêîðåêö³¿ (òàáë. 2). Ïîêàçàíî, ùî 10-äåííå 
ââåäåííÿ ³òð³þ àöåòàòó âèêëèêàº çðîñòàííÿ âì³ñòó 
ÒÁÊ-àêòèâíèõ ïðîäóêò³â ó êðîâ³ (ð<0,05), ãîëîâíîìó 
ìîçêó (ð<0,005), ïå÷³íö³ (ð<0,01), íèðêàõ (ð<0,05) òà 
òåíäåíö³þ äî çá³ëüøåííÿ öüîãî ïîêàçíèêà â øëóíêó 
(ð<0,1) ó ïîð³âíÿíí³ ç òàêèì â ³íòàêòíèõ ùóð³â. Àêòèâ-
í³ñòü ÑÎÄ ïðè íàâàíòàæåíí³ îðãàí³çìó ëàáîðàòîðíèõ 
òâàðèí ³òð³ºì òàêîæ çàçíàº çì³í, îäíàê âîíè çì³íè 
ìàþòü ð³çíó íàïðàâëåí³ñòü: àêòèâàö³ÿ ôåðìåíòó â³ä-
áóâàºòüñÿ â ãîëîâíîìó ìîçêó (ð<0,001), éîãî ïðèãí³-
÷åííÿ – ó êðîâ³ (ð<0,05), ïå÷³íö³ (ð<0,05) òà ñ³ì’ÿíèêàõ 
(ð<0,001), ùî ìîæå ïîÿñíþâàòèñü îñîáëèâîñòÿìè 
àíòèîêñèäàíòíîãî çàõèñòó îêðåìèõ îðãàí³â ³ (àáî) 
ãàëüìóâàííÿì àêòèâíîñò³ ÑÎÄ íàäëèøêîì ñóáñòðà-
òó. Çàãàëîì, âèÿâëåí³ çðóøåííÿ ï³äòâåðäæóþòü äóìêó 
³íøèõ àâòîð³â ïðî òå, ùî õðîí³÷íå ââåäåííÿ ñîë³ ³òð³þ 
âèêëèêàº îêñèäàòèâíèé ñòðåñ [1].

Åêñòðàêò áðîêîë³ ³ñòîòíî çìåíøóº ïîðóøåííÿ 
ïðîîêñèäàíòíî-àíòèîêñèäàíòíîãî áàëàíñó, çóìîâ-
ëåí³ íàäëèøêîì ³òð³þ â îðãàí³çì³ (äèâ. òàáë. 2). Öå 
ñóïðîâîäæóºòüñÿ íîðìàë³çàö³ºþ êîíöåíòðàö³¿ ÒÁÊ-
àêòèâíèõ ïðîäóêò³â ÏÎË ó êðîâ³ (ð<0,05) ³ ãîëîâíîìó 
ìîçêó (ð<0,05), çíèæåííÿì ¿õ âì³ñòó â ñåðö³ (ð<0,05), 
íèðêàõ (ð<0,05), øëóíêó (ð<0,05) òà ñ³ì’ÿíèêàõ 
(ð<0,01) ó ïîð³âíÿíí³ ç êîíòðîëüíîþ ïàòîëîã³ºþ. Õà-
ðàêòåðíî, ùî â ïå÷³íö³ òâàðèí, ÿê³ îäåðæóâàëè åêñ-
òðàêò áðîêîë³, âì³ñò ÒÁÊ-ðåàêòàíò³â íå ò³ëüêè óòðè-
ìóºòüñÿ íà ð³âí³ ³íòàêòíîãî êîíòðîëþ (ð<0,005), à é 
äåìîíñòðóº ïîäàëüøå çíèæåííÿ íà 10% ó ïîð³âíÿíí³ 
ç íèì. Ë³ì³òàö³ÿ ÏÎË ï³ä âïëèâîì åêñòðàêòó áðîêî-
ë³ ñóïðîâîäæóºòüñÿ â³äïîâ³äíèìè çì³íàìè àêòèâ-
íîñò³ ÑÎÄ, ÿêà â³ðîã³äíî çðîñòàº â êðîâ³, ïå÷³íö³ òà 
ñ³ì’ÿíèêàõ ³ çíèæóºòüñÿ â ãîëîâíîìó ìîçêó â ïîð³â-

íÿíí³ ç êîíòðîëüíîþ ïàòîëîã³ºþ (äèâ. òàáë. 2). ßê 
áà÷èìî, àíòèîêñèäàíòí³ âëàñòèâîñò³ ïîë³ôåíîëüíèõ 
òà ³íøèõ á³îëîã³÷íî àêòèâíèõ ñïîëóê êàïóñòè áðîêî-
ë³ óñï³øíî ðåàë³çóþòüñÿ é ó âèïàäêó îêñèäàòèâíîãî 
ñòðåñó, âèêëèêàíîãî íàâàíòàæåííÿì îðãàí³çìó ³òð³ºì.

Îòæå, ñóõèé åêñòðàêò íàçåìíî¿ ÷àñòèíè êàïóñòè 
áðîêîë³ (Brassica oleracea L. var. italica Plenck) âèÿâëÿº 
ïðîòåêòèâíèé åôåêò ïðè ë³êóâàëüíî-ïðîô³ëàêòè÷íî-
ìó ïåðîðàëüíîìó ââåäåíí³ ëàáîðàòîðíèì òâàðèíàì 
íà ôîí³ õðîí³÷íîãî íàâàíòàæåííÿ ³òð³þ àöåòàòîì, çà-
ïîá³ãàþ÷è àêòèâàö³¿ ÏÎË òà ïðèãí³÷åííþ ÑÎÄ ó êðîâ³ 
òà âíóòð³øí³õ îðãàíàõ ³ ïîïåðåäæàþ÷è çíèæåííÿ â³ä-
íîñíî¿ ìàñè ïå÷³íêè. Âèÿâëåíèé åôåêò äîö³ëüíî âðà-
õîâóâàëè ïðè îçäîðîâëåíí³ îñ³á, ÿê³ ìàþòü êîíòàêò ç 
ð³äêîçåìåëüíèìè ìåòàëàìè.

Âèñíîâêè
1. ²òð³þ àöåòàò (175 ìã/êã ìàñè íà äîáó) ïðè ùî-

äåííîìó ïåðîðàëüíîìó ââåäåíí³ á³ëèì ùóðàì ïðî-
òÿãîì 10-òè ä³á âèêëèêàº ðîçâèòîê îêñèäàòèâíîãî 
ñòðåñó òà çíèæóº âàãîâèé ³íäåêñ ïå÷³íêè íà 14% ó ïî-
ð³âíÿíí³ ç ³íòàêòíèì êîíòðîëåì.

2. Ñóõèé åêñòðàêò êàïóñòè áðîêîë³ (Brassica 
oleracea L. var. italica Plenck) ó äîáîâ³é äîç³ 25 ìã/êã 
ìàñè, ÿêèé ââîäèëè òâàðèíàì ïåðîðàëüíî ïðîòÿãîì 
10-òè ä³á îäíî÷àñíî ç ³òð³þ àöåòàòîì, ïîïåðåäæóº àê-
òèâàö³þ ÏÎË òà çì³íè àêòèâíîñò³ ÑÎÄ ó êðîâ³ òà âíó-
òð³øí³õ îðãàíàõ ³ ñïðèÿº çáåðåæåííþ íîðìàëüíîãî 
âàãîâîãî ³íäåêñó ïå÷³íêè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. 
Ç’ÿñóâàííÿ âíåñêó îêðåìèõ ôðàêö³é ôëàâîíî¿ä³â òà 
³íøèõ á³îëîã³÷íî àêòèâíèõ ðå÷îâèí åêñòðàêòó áðîêîë³ 
â ïðîòåêòèâíó ä³þ ïðè íàâàíòàæåíí³ îðãàí³çìó ³òð³ºì 
ñòàíîâèòèìå íàïðÿì íàøèõ ïîäàëüøèõ äîñë³äæåíü.
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Äåâ’ÿòê³íà Ò. Î., Äåâ’ÿòê³íà Í. Ì., Âàæíè÷à Î. Ì.
Ðåçþìå. Â åêñïåðèìåíò³ íà á³ëèõ ùóðàõ-ñàìöÿõ â³äòâîðþâàëè õðîí³÷íå íàâàíòàæåííÿ ³òð³ºì òà éîãî 

ôàðìàêîëîã³÷íó êîðåêö³þ ñóõèì åêñòðàêòîì êàïóñòè áðîêîë³ (Brassica oleracea L. var. italica Plenck). Ïîêàçàíî, 
ùî ³òð³þ àöåòàò (175 ìã/êã ìàñè íà äîáó) ïðè ùîäåííîìó ïåðîðàëüíîìó ââåäåíí³ òâàðèíàì ïðîòÿãîì 10-òè ä³á 
âèêëèêàº ðîçâèòîê îêñèäàòèâíîãî ñòðåñó òà çíèæóº âàãîâèé ³íäåêñ ïå÷³íêè íà 14% ó ïîð³âíÿíí³ ç ³íòàêòíèì êîí-
òðîëåì. Ñóõèé åêñòðàêò áðîêîë³ â äîáîâ³é äîç³ 25 ìã/êã ìàñè, ÿêèé ââîäèëè ïåðîðàëüíî ïðîòÿãîì 10-òè ä³á îäíî-
÷àñíî ç ³òð³þ àöåòàòîì, ïîïåðåäæóº àêòèâàö³þ ïåðîêñèäíîãî îêèñíåííÿ ë³ï³ä³â òà çì³íè àêòèâíîñò³ ñóïåðîêñèä-
äèñìóòàçè ó êðîâ³ òà âíóòð³øí³õ îðãàíàõ ³ ñïðèÿº çáåðåæåííþ íîðìàëüíîãî âàãîâîãî ³íäåêñó ïå÷³íêè. 

Êëþ÷îâ³ ñëîâà: ³òð³é, ñóõèé åêñòðàêò êàïóñòè áðîêîë³, ôëàâîíî¿äè, àíòèîêñèäàíòíà ä³ÿ.

ÓÄÊ 615.322: (546.64: 616-099)
ÏÐÎÒÅÊÒÈÂÍÎÅ ÄÅÉÑÒÂÈÅ ÝÊÑÒÐÀÊÒÀ BRASSICA OLERACEA ÏÐÈ ÍÀÃÐÓÇÊÅ ÎÐÃÀÍÈÇÌÀ ÈÒÒÐÈÅÌ
Äåâÿòêèíà Ò. À., Äåâÿòêèíà Í. Ì., Âàæíè÷àÿ Å. Ì.
Ðåçþìå. Â ýêñïåðèìåíòå íà áåëûõ êðûñàõ-ñàìöàõ âîñïðîèçâîäèëè õðîíè÷åñêóþ íàãðóçêó èòòðèåì è åå ôàð-

ìàêîëîãè÷åñêóþ êîððåêöèþ ñóõèì ýêñòðàêòîì êàïóñòû áðîêêîëè (Brassica oleracea L. var. Italica Plenck). Ïîêà-
çàíî, ÷òî èòòðèÿ àöåòàò (175 ìã/êã ìàññû â ñóòêè) ïðè åæåäíåâíîì ïåðîðàëüíîì ââåäåíèè æèâîòíûì â òå÷åíèå 
10-òè ñóòîê âûçûâàåò ðàçâèòèå îêñèäàòèâíîãî ñòðåññà è ñíèæàåò âåñîâîé èíäåêñ ïå÷åíè íà 14% ïî ñðàâíåíèþ 
ñ èíòàêòíûì êîíòðîëåì. Ñóõîé ýêñòðàêò áðîêêîëè â ñóòî÷íîé äîçå 25 ìã/êã ìàññû, êîòîðûé ââîäèëè ïåðîðàëüíî 
â òå÷åíèå 10-òè ñóòîê îäíîâðåìåííî ñ èòòðèÿ àöåòàòîì, ïðåäóïðåæäàåò àêòèâàöèþ ïåðîêñèäíîãî îêèñëåíèÿ ëè-
ïèäîâ è èçìåíåíèÿ àêòèâíîñòè ñóïåðîêñèääèñìóòàçû â êðîâè è âíóòðåííèõ îðãàíàõ è ñïîñîáñòâóåò ñîõðàíåíèþ 
íîðìàëüíîãî âåñîâîãî èíäåêñà ïå÷åíè.

Êëþ÷åâûå ñëîâà: èòòðèé, ñóõîé ýêñòðàêò êàïóñòû áðîêêîëè, ôëàâîíîèäû, àíòèîêñèäàíòíîå äåéñòâèå.

UDC 615.322: (546.64: 616-099)
PROTECTIVE EFFECT OF BRASSICA OLERACEA EXTRACT IN THE YTTRIUM LOADING OF THE ORGANISM
Devyatkina T. O., Devyatkina N. M., Vazhnycha O. M.
Abstract. Recently, the attention of scientists is attracted by complex of flavonoids of broccoli (Brassica oleracea), 

which includes apigenin, luteolin, cyanidin, daidzein, genistein, glycatedine, biohanin A, formononetin, campferol 
and quercetin, which have antioxidant, anti-inflammatory, and anti-cancer activity, produce coronary prorotective and 
hypolipidemic effects, inhibit the development of bacteria. Drugs and supplements from Brassica oleracea are non-toxic 
and can be widely used to reduce the oxidative stress of various origin, in particular, caused by the rare earth elements, 
for example, yttrium. The purpose of the work is to study the effect of dry extract of overground part of broccoli cabbage 
(Brassica oleracea) on general-somatic parameters and the state of lipid peroxide oxidation (LPO) in laboratory animals 
under the conditions of chronic loading of the organism by yttrium.

Object and methods. Experiments were performed on 22 albino male rats weighing 200-215 g, which were divided 
into 3 groups of 7-8 individuals: intact rats, animals with yttrium acetate (control pathology) and animals with the 
administration of yttrium salt and broccoli extract. Yttrium acetate was administered to animals with food for 10 days 
at a dose of 175 mg/kg of body weight per day. For pharmacological correction, a dry extract of the overground part of 
broccoli was administered to animals with food daily at a dose of 25 mg/kg body weight. At the end of the experiment, 
animals were sucrified under urethane anesthesia. The weight indices of the brain, heart, liver, kidneys, adrenal glands, 
thymus, spleen, stomach, and testicles were determined. The level of LPO in the blood and tissues was judged from the 
content of products that react with 2-thiobarbituric acid (TBC-active products) and superoxide dismutase (SOD) activity. 
The probability of the difference between the groups was estimated using a single-factor ANOVA dispersion analysis with 
Fisher’s LSD a posteriori test.

Results and discussion. It has been established that 10-day administration of acetate yttrium to albino rats causes 14% 
decrease in liver weight index as compared to intact control. The weight indices of other organs do not undergo significant 
changes, which can be explained by a short term of the experiment, peculiarities of this yttrium salt pharmacokinetics 
and used route of administration. The use of broccoli extract normalizes the weight index of the liver and did not affect 
the rest of weight indices. Proceeding from the pathogenesis of changes in the liver due to the chronic effects of yttrium 
cations, the hepatoprotective effect of broccoli extract can be explained by its antioxidant and anti-inflammatory activity.

It has been shown that the administration of yttrium acetate leads to an increase in the content of TBC-active products 
in the blood, brain, liver, kidneys and a tendency to increase this parameter in the stomach as compared to intact control. 
The activity of SOD also are undergoing changes: activation of the enzyme occurs in the brain and its suppression – in 
the blood, liver and testicles. Such results confirm the data of other authors that the chronic administration of yttrium 
salt is accompanied by oxidative stress. Broccoli extract significantly reduces the violation of the prooxidant-antioxidant 
balance caused by yttrium excess. It is characterized by the normalization of the concentration of TBK-active products in 
the blood and brain, a decrease in their content in the heart, kidneys, stomach and testicles in comparison with control 
pathology. In the liver of animals that received the broccoli extract, the content of TBC-reagents is not only held at the 
level of intact control, but also shows a further decrease as compared to it. Limiting the LPO under the influence of 
broccoli extract is accompanied by appropriate changes in the activity of SOD, which increases in the blood, liver and 
testicles or decreases in the brain.

Conclusion. The dry extract of the overground part of broccoli cabbage (Brassica oleracea) exhibits a protective effect 
by oral administration to laboratory animals against the background of chronic loading by yttrium acetate, preventing the 
activation of LPO and SOD suppression in the blood and internal organs and preventing a decrease in the relative weight 
of the liver.

Keywords: yttrium, dry extract of broccoli cabbage, flavonoids, antioxidant action.
Ðåöåíçåíò — ïðîô. Áîáèðüîâ Â. Ì.

Ñòàòòÿ íàä³éøëà 11.06.2017 ðîêó



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (ISO Coated v2 300% \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Miron2011'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 300% \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


