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Äàíà ñòàòòÿ ïîâ’ÿçàíà ç ÍÄÐ êàôåäðè ôòèç³à-
òð³¿ ³ ïóëüìîíîëîã³¿, ¹ äåðæàâíî¿ ðåºñòðàö³¿: ÂÍ.Ð. 
02.17.05 – 16 òà êàíäèäàòñüêîþ äèñåðòàö³ºþ, ¹ 
äåðæàâíî¿ ðåºñòðàö³¿: ÂÍ.Ê. 02.17.18 – 14.

Âñòóï. Â íàø ÷àñ çàõâîðþâàí³ñòü íà ÷óòëèâ³ 
ôîðìè òóáåðêóëüîçó ïðîäîâæóº çíèæóâàòèñü. Ç 
îãëÿäó íà öå åï³äåì³ÿ íàáóëà íîâèõ ðèñ. Çîêðåìà, 
â³äì³÷åíî ïîäàëüøå çá³ëüøåííÿ ê³ëüêîñò³ âèïàäê³â 
õ³ì³îðåçèñòåíòíîãî òóáåðêóëüîçó (ÕÐÒÁ) â Óêðà¿í³ 
òà ñâ³ò³. Çà îô³ö³éíèìè äàíèìè ê³ëüê³ñòü âèïàäê³â 
ÕÐÒÁ ñÿãàº ïîíàä 60% [23]. Ó 2014 ð. Óêðà¿íà âïåð-
øå ç’ÿâèëàñÿ ñåðåä ï’ÿòè êðà¿í ñâ³òó ç íàéá³ëüøîþ 
ðîçïîâñþäæåí³ñòþ ìóëüòèðåçèñòåíòíîãî òóáåð-
êóëüîçó (ÌÐÒÁ) [5]. Çà äàíèìè äîñë³äæåííÿ ÂÎÎÇ 
ùîäî õ³ì³îðåçèñòåíòíîãî òóáåðêóëüîçó â Óêðà¿í³: 
22% ñåðåä âïåðøå ä³àãíîñòîâàíèõ õâîðèõ (6-òå 
ì³ñöå) ³ 56% (5-òå ì³ñöå) ñåðåä ïîâòîðíî ë³êîâàíèõ 
õâîðèõ âèä³ëÿþòü ìóëüòèðåçèñòåíòí³ ì³êîáàêòåð³¿ 
[15,22]. Íå çâàæàþ÷è íà àêòóàëüí³ñòü òà çíà÷íó óâàãó 
ùîäî ö³º¿ ïðîáëåìè, åôåêòèâí³ñòü ë³êóâàííÿ ÕÐÒÁ 
çàëèøàºòüñÿ íåçàäîâ³ëüíîþ. Òàê, ó 2012 ð. ëèøå ó 
34% õâîðèõ íà ÌÐÒÁ ë³êóâàííÿ áóëî åôåêòèâíèì 
[12]. Ïîäîëàííÿ ö³º¿ ïðîáëåìè ïåðåäáà÷àº çá³ëü-
øåííÿ òåðì³í³â ë³êóâàííÿ õâîðèõ íà ÌÐÒÁ, äîç ïðå-
ïàðàò³â òà ¿õ ê³ëüêîñò³ ó ñõåì³, ùî çíà÷íî ï³äâèùóº 
ðèçèê âèíèêíåííÿ òîêñè÷íèõ ïîá³÷íèõ ðåàêö³é (ÏÐ) 
[16]. Íàÿâí³ñòü òîêñè÷íèõ óñêëàäíåíü õ³ì³îòåðàï³¿ 
ïðèçâîäèòü ÿê äî íååôåêòèâíîãî ë³êóâàííÿ, òàê ³ 
äî íåêîìïëàºíòíîñò³ õâîðèõ. Òàê, âòðàòà çâ’ÿçêó ç 
õâîðèìè äëÿ ñïîñòåðåæåííÿ ñòàíîâèòü 28% ³ ïåðå-
äóñ³ì âîíà ïîâ’ÿçàíà ³ç ðîçâèòêîì ïîá³÷íèõ ÿâèù 
ó â³äïîâ³äü íà ïðèéîì ïðîòèòóáåðêóëüîçíèõ ïðå-
ïàðàò³â (ÏÒÏ) [9]. Â ñòðóêòóð³ ÏÐ âåëèêå çíà÷åííÿ 
ìàþòü ðåàêö³¿ ç áîêó òðàâíî¿ ñèñòåìè, çîêðåìà ãå-
ïàòîòîêñè÷í³ ðåàêö³¿, ñåðåä ÿêèõ 36-54% âèïàäê³â 
ñòàíîâèòü íåñïåöèô³÷íèé ðåàêòèâíèé ãåïàòèò òà 
16-28% — ìåäèêàìåíòîçíèé ãåïàòèò [6,15]. Ñåðåä 
íåéðîòîêñè÷íèõ óñêëàäíåíü âèä³ëÿþòü ãîëîâíèé 
á³ëü, ïîë³íåéðîïàò³þ, âåñò³áóëîîòîòîêñè÷í³ ðåàêö³¿, 
ïîðóøåííÿ ñíó, ïñèõîçè òà äåïðåñ³þ, íàÿâí³ñòü ÿêî¿ 
óñêëàäíþº ïðîöåñ ë³êóâàííÿ òà ÿê³ñòü æèòòÿ õâîðèõ 
[4,13,16,19,20]. Ïðîòå, â íàø ÷àñ ðîëü, ñòðóêòóðà òà 
ìåõàí³çìè âèíèêíåííÿ íåéðîòîêñè÷íèõ ÏÐ âèâ÷åí³ 
ùå íåäîñòàòíüî. 

Íàãàëüíîþ íåîáõ³äí³ñòþ ñüîãîäåííÿ º ïîøóêè 
ïðåïàðàò³â ç óí³âåðñàëüíèìè íåéðî- òà ãåïàòîïðî-
òåêòîðíèìè ìîæëèâîñòÿìè ÿê³ á âèÿâëÿëè òåðàïåâ-
òè÷íó ä³þ ïðè á³ëüøîñò³ òîêñè÷íèõ ÏÐ ùîäî àíòè-
ì³êîáàêòåð³àëüíî¿ òåðàï³¿ (ÀÌÁÒ). Â ÿêîñò³ òàêîãî 
ïåðñïåêòèâíîãî çàñîáó ìîæíà áóëî á ðîçãëÿíóòè 

àäåìåò³îí³í (Ãåïòðàë), ÿêèé â³ä³ãðàº ïðîâ³äíó ðîëü 
ó ïðîì³æíîìó ìåòàáîë³çì³ ³ º ïîïåðåäíèêîì òàêèõ 
âàæëèâèõ ñïîëóê, ÿê õîë³í, öèñòå¿í, òàóðèí, ãëó-
òàò³îí, êîåíçèì-À òà ³í., âèÿâëÿþ÷è òàêèì ÷èíîì 
àíòèîêñèäàíòí³ âëàñòèâîñò³ ç óí³âåðñàëüíèìè 
ïðîòåêòèâíèìè ìîæëèâîñòÿìè [11]. Òàê, âèðàæå-
í³ öèòîïðîòåêòîðí³, àíòèõîëåñòàòè÷í³ òà äåòîêñè-
êàö³éí³ âëàñòèâîñò³ ïðåïàðàòó àäåìåò³îí³í ìîæóòü 
áóòè àêòóàëüíèìèìè ïðè òåðàï³¿ ë³êàðñüêî³íäóêîâà-
íèõ çàõâîðþâàíü ïå÷³íêè [8]. Òàêîæ, âïëèâ ïðåïà-
ðàòó íà ìåòàáîë³÷í³ ïðîöåñè, äîçâîëÿº ðîçðàõîâó-
âàòè íà ïîë³ïøåííÿ ôóíêö³é öåíòðàëüíî¿ íåðâîâî¿ 
ñèñòåìè (ÖÍÑ) ïðè åíöåôàëîïàò³¿ ð³çíîãî ´åíåçó 
[7].

Â³äîìî, ùî ó õâîðèõ íà ÕÐÒÁ ³ñíóº âèñîêà â³-
ðîã³äí³ñòü âèíèêíåííÿ êîìîðá³äíî¿ ïàòîëîã³¿ [3]. Ó 
áàãàòüîõ âèïàäêàõ äîñòåìåííî íå â³äîìî ÷èì âè-
êëèêàí³ ïðîÿâè íåéðîòîêñè÷íèõ ïîá³÷íèõ ðåàêö³é 
ÀÌÁÒ: ÷è öå óñêëàäíåííÿ êîìîðá³äíî¿ ïàòîëîã³¿, ÷è 
öå îñîáëèâîñò³ ôóíêö³îíóâàííÿ äåòîêñèêàö³éíî¿ 
ñèñòåìè îðãàí³çìó. Íåîáõ³äíî òàêîæ â³äîêðåìèòè 
ïðîÿâè òîêñè÷íî¿ ä³¿ ÀÌÁÒ â³ä ïðîÿâ³â ³íòîêñèêàö³é-
íîãî ñèíäðîìó, çóìîâëåíîãî îñíîâíèì çàõâîðþ-
âàííÿì, ùî ³ îáóìîâèëî ïðîâåäåííÿ íàìè äàíîãî 
åêñïåðèìåíòàëüíîãî äîñë³äæåííÿ. 

Ìåòà äîñë³äæåííÿ. Äîñë³äèòè ïîðóøåííÿ ðó-
õîâî¿ ³ ïîøóêîâî¿ àêòèâíîñò³ ùóð³â ó “â³äêðèòîìó 
ïîë³”, ÿê³ îáóìîâëåí³ âïëèâîì ïðîòèòóáåðêóëüîç-
íèõ ïðåïàðàò³â äëÿ ë³êóâàííÿ õ³ì³îðåçèñòåíòíîãî 
òóáåðêóëüîçó òà ìîæëèâîñò³ ¿õ êîðåêö³¿ çà äîïîìî-
ãîþ àäåìåòèîíèíó (Ãåïòðàëó).

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Òâàðèíè: ùóðè 
ë³í³¿ Wistar â³êîì 6 ì³ñÿö³â ìàñîþ 220-290 ã.

Äîñë³äæåííÿ áóëî ïðîâåäåíî ó â³äïîâ³äíîñò³ äî 
Äèðåêòèâè 2010 / 63EU ªâðîïåéñüêîãî ïàðëàìåíòó 
³ Ðàäè â³ä 22 âåðåñíÿ 2010 ðîêó ïðî çàõèñò òâàðèí, 
ùî âèêîðèñòîâóþòüñÿ äëÿ íàóêîâèõ ö³ëåé, à òàêîæ 
ç íàö³îíàëüíèìè «Çàãàëüíèìè åòè÷íèìè ïðèíöè-
ïàìè åêñïåðèìåíò³â íà òâàðèíàõ» (Óêðà¿íà, 2001) ³ 
âêàç³âêàìè, âèêëàäåíèìè â «Îñíîâíèõ ìåòîäàõ âè-
â÷åííÿ òîêñè÷íîñò³ ïîòåíö³éíèõ ôàðìàêîëîã³÷íèõ 
ïðåïàðàò³â» (ÄÔÖ Óêðà¿íè, Ê., 2000). Ïðîâåäåííÿ 
åêñïåðèìåíòó áóëî ñõâàëåíå Êîì³ñ³ºþ ç á³îåòèêè 
Çàïîð³çüêîãî äåðæàâíîãî ìåäè÷íîãî óí³âåðñèòåòó 
òà Êîì³ñ³ºþ ç á³îåòèêè ÄÇ “ÇÌÀÏÎ ÌÎÇ Óêðà¿íè”.

Äîñë³äæåííÿ ïðîâåäåíî íà 30 çäîðîâèõ ùóðàõ. 
Òâàðèíè ì³ñòèëèñÿ â ñòàíäàðòíèõ óìîâàõ â³âàð³þ 
(12-ãîäèííèé ñâ³òëîâèé öèêë, òåìïåðàòóðà 220Ñ). 
Äëÿ ïðîâåäåííÿ äàíèõ åêñïåðèìåíò³â òâàðèí ï³ä-
äàâàëè õàð÷îâ³é äåïðèâàö³¿, îñîáëèâîñò³ ÿêî¿ îïè-
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ñàí³ íèæ÷å. Ç ìåòîþ ïðèðó÷åííÿ ùóð³â ïåðåä ïî-
÷àòêîì åêñïåðèìåíòó ¿õ òðèìàëè â ðóêàõ ïî 2-3 õâ. 
ïðîòÿãîì 5 äí³â, ùî ïîëåãøóâàëî íàñòóïí³ åêñïå-
ðèìåíòàëüí³ äîñë³äæåííÿ.

Òâàðèíè áóëè ðîçïîä³ëåí³ íà 3 ãðóïè ïî 10 îñî-
áèí ó êîæí³é:

² – îòðèìóâàëà âíóòð³øíüîøëóíêîâå çîíäîâå 
ââåäåííÿ 1% êðîõìàëüíîãî ñëèçó (ðîç÷èííèê) â 
îá’ºì³ 5 ìë, òà âíóòð³øíüîì’ÿçîâî – ô³ç³îëîã³÷íèé 
ðîç÷èí; 

²² – âíóòð³øíüîøëóíêîâå çîíäîâå ââåäåííÿ ïðî-
òèòóáåðêóëüîçíèõ ïðåïàðàò³â (ÏÒÏ) äëÿ ë³êóâàííÿ 
ðåçèñòåíòíèõ ôîðì òóáåðêóëüîçó – ï³ðàçèíàì³ä, 
300 ìã/êã, åò³îíàì³ä, 150 ìã/êã, öèêëîñåðèí, 150 ìã/
êã, ëåâîôëîêñàöèí, 200 ìã/êã, òà âíóòð³øíüîì’ÿçîâî 
– êàíàì³öèí 200 ìã/êã;

²²² – íà òë³ ââåäåííÿ ÏÒÏ â àíàëîã³÷íèõ äîçàõ (ÿê 
³ â ²² ãðóï³), îòðèìóâàëà ïàðàëåëüíî Ãåïòðàë ó äîç³ 
250 ìã/êã âíóòð³øíüîøëóíêîâî. Ïðåïàðàòè ââîäèëè 
íà 1% êðîõìàëüíîìó ñëèçó â îáñÿç³ 5 ìë. Ââåäåííÿ 
ïðîâîäèëîñÿ îäèí ðàç íà äîáó î 10:00 â óìîâàõ â³-
âàð³þ ïðîòÿãîì 90 äí³â.

Âèçíà÷åííÿ ðóõîâî¿ ³ ïîøóêîâî¿ àêòèâíîñò³. Âè-
çíà÷åííÿ ðóõîâî¿ ³ ïîøóêîâî¿ àêòèâíîñò³ ïðîâîäè-
ëîñÿ çà äîïîìîãîþ ìåòîäèêè «Â³äêðèòå ïîëå» ç 
âèêîðèñòàííÿì àðåíè âëàñíîãî âèðîáíèöòâà ðîç-
ì³ðàìè 80õ80õ35 ñì, ÿê çàçíà÷åíî ðàí³øå. Òâàðèíó 
áóëî ðîçì³ùåíî ó ñåðåäèí³ îäí³º¿ ç³ ñòîð³í ìîðäîþ 
äî ñò³íêè, ï³ñëÿ ÷îãî ¿é ïðîòÿãîì 8 õâèëèí äîçâîëÿ-
ëè â³ëüíî ïåðåì³ùàòèñÿ ïî àðåí³. Îö³íþâàëàñü çà-
ãàëüíà ïðîéäåíà â³äñòàíü, çàãàëüíà àêòèâí³ñòü, â³ä-
ñîòîê àêòèâíîñò³ ³ íåàêòèâíîñò³, ê³ëüê³ñòü çàâìèðàíü 
³ âõîäæåíü â öåíòð, â³äñòàíü, ùî ïðîéäåíà á³ëÿ ñò³í-
êè ³ â öåíòðàëüí³é îáëàñò³ àðåíè, âåðòèêàëüíà ïî-
øóêîâà àêòèâí³ñòü (ê³ëüê³ñòü ñò³éîê íà çàäí³õ ëàïàõ 
á³ëÿ ñò³íêè ³ â öåíòð³), ê³ëüê³ñòü ïîä³é – êîðîòêèé ³ 
äîâãèé ãðóìì³íã, ê³ëüê³ñòü àêò³â äåôåêàö³¿ ³ óðèíàö³¿.

Ðåçóëüòàòè òà ¿õ îáðîáêà. Äîñë³äæåííÿ ïðîâî-
äèëèñÿ íà áàç³ â³ää³ëó åêñïåðèìåíòàëüíî¿ ïàòîô³-
ç³îëîã³¿ òà ôóíêö³îíàëüíî¿ ìîðôîëîã³¿ Íàâ÷àëüíîãî 
ìåäèêî-ëàáîðàòîðíîãî öåíòðó Çàïîð³çüêîãî äåð-
æàâíîãî ìåäè÷íîãî óí³âåðñèòåòó. Åêñïåðèìåíòè 
ïðîâîäèëèñÿ â äîáðå îñâ³òëåí³é ê³ìíàò³ â ïîâí³é 
òèø³. Ïðè ïðîâåäåíí³ åêñïåðèìåíò³â áóëî âèêëþ-
÷åíî âïëèâ çîâí³øí³õ ³ âíóòð³øí³õ â³çóàëüíèõ, íþ-
õîâèõ ³ ñëóõîâèõ ñòèìóë³â. Îö³íêà ïîâåä³íêè òâàðèí 
ïðîâîäèëàñü ëàáîðàíòîì, ÿêîìó íå áóëî â³äîìî 
ïðî ïðèíàëåæí³ñòü òâàðèíè äî êîíêðåòíî¿ åêñïå-
ðèìåíòàëüíî¿ ãðóïè. Çàõîïëåííÿ çîáðàæåííÿ òà 
éîãî çàïèñ ïðîâîäèëèñü çà äîïîìîãîþ êîëüîðîâî¿ 
â³äåîêàìåðè SSC-DC378P (Sony, Japan). Àíàë³ç â³-
äåîôàéëó ïðîâîäèâñÿ çà äîïîìîãîþ ïðîãðàìíîãî 
çàáåçïå÷åííÿ Smartv 3.0 (Harvard Apparatus, USA). 
Ñòàòèñòè÷íà îáðîáêà ðåçóëüòàò³â ïðîâîäèëàñÿ çà 
äîïîìîãîþ Microsoft Excel 2016 ç ïàêåòîì ñòàòèñ-
òè÷íî¿ îáðîáêè AtteStat 12. Äëÿ îö³íêè äîñòîâ³ð-
íîñò³ â³äì³ííîñòåé â äîñë³äæóâàíèõ ãðóïàõ âèêî-
ðèñòîâóâàâñÿ êðèòåð³é Êðàñêåëà-Óîëë³ñà ç post hoc 
ïîïðàâêîþ Äàííà. Â³ðîã³äíèì ââàæàëèñÿ â³äì³í-
íîñò³ ïðè p <0,05.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ. 
Ï³ä ÷àñ ïðîâåäåííÿ îö³íêè ñïåöèô³÷íèõ ïîêàçíèê³â 
ìåòîäèêè «â³äêðèòå ïîëå» áóëî âèÿâëåíî, ùî ââå-

äåííÿ çàçíà÷åíî¿ ñõåìè ÏÒÏ ïðèçâîäèëî äî äîñòî-
â³ðíèõ çì³í àêòèâíîñò³ òâàðèí, à ñàìå – âèðàæåíîãî 
çíèæåííÿ çàãàëüíî¿ àêòèâíîñò³ (íà 25,4 %). Äàíèé 
ïîêàçíèê â ãðóï³ ç Ãåïòðàëîì, íàâïàêè, âèÿâèâ òåí-
äåíö³þ äî çá³ëüøåííÿ (íà 11,6 %, ð = 0,599), õî÷à 
³ íå ìàâ äîñòîâ³ðíèõ â³äì³ííîñòåé â ïîð³âíÿíí³ ç 
êîíòðîëåì. Êð³ì òîãî, â ãðóï³ òâàðèí, ÿê³ îòðèìó-
âàëè ÏÒÏ, ñïîñòåð³ãàëàñÿ çíà÷èìà çì³íà ñòðóêòóðè 
àêòèâíîñò³, à ñàìå – äîñòîâ³ðíå çíèæåííÿ òðèâà-
ëîñò³ ÿê âèñîêî¿ àêòèâíîñò³ (íà 42,0 %), òàê ³ íèçü-
êî¿ àêòèâíîñò³ (íà 20,7 %) ç îäíî÷àñíîþ òåíäåíö³ºþ 
äî çìåíøåííÿ ê³ëüêîñò³ çàâìèðàíü (íà 14,1 %, p = 
0,678), àëå çá³ëüøåííÿì ¿õ òðèâàëîñò³ (òðèâàë³ñòü 
íåàêòèâíîñò³ â ö³é ãðóï³ äîñòîâ³ðíî çá³ëüøèëàñÿ íà 
52,6 % â ïîð³âíÿíí³ ç ãðóïîþ êîíòðîëþ). Ó òîé æå 
÷àñ òðèâàë³ñòü âèñîêî¿ ³ íèçüêî¿ àêòèâíîñòåé â ãðóï³ 
ç ãåïòðàëîì íå ìàëà äîñòîâ³ðíèõ â³äì³ííîñòåé ç 
ïîêàçíèêàìè ãðóïè êîíòðîëþ, îäíàê òðèâàë³ñòü íå-
àêòèâíîñò³ ³ ê³ëüê³ñòü çàâìèðàíü äîñòîâ³ðíî çíèçè-
ëèñÿ (íà 55,0 % ³ 43,7 %, â³äïîâ³äíî).

ßê ââåäåííÿ äàíèõ ÏÒÏ ó ñõåìàõ, òàê ³ ¿õ çàñòî-
ñóâàííÿ ïàðàëåëüíî ç ãåïòðàëîì, ïðèçâîäèëî äî 
äîñòîâ³ðíîãî ï³äâèùåííÿ ïðîéäåíî¿ â³äñòàí³ çà 
÷àñ ïðîâåäåííÿ åêñïåðèìåíòó (íà 32,1 % ³ 59,2 %, 
â³äïîâ³äíî) â ïîð³âíÿíí³ ç êîíòðîëåì. Ïðîòå, äî-
ñòîâ³ðíèõ â³äì³ííîñòåé çà öèì ïîêàçíèêîì ì³æ åêñ-
ïåðèìåíòàëüíèìè ãðóïàìè â³äçíà÷åíî íå áóëî. ßê 
òâàðèíè â ² ãðóï³ (êîíòðîëü), òàê ³ òâàðèíè â ²² ãðóï³ 
(ÿê³ îòðèìóâàëè ëèøå ÏÒÏ) ïðîõîäèëè ìåíøó â³ä-
ñòàíü ó öåíòðàëüí³é ÷àñòèí³ àðåíè â ïîð³âíÿíí³ ç 
ãðóïîþ ÿêà îòðèìóâàëà àäåìåò³îí³í (Ãåïòðàë) (â 
7 ðàç³â ³ 4,3 ðàçè, â³äïîâ³äíî, ð <0,05). Óíèêíåííÿ 
öåíòðàëüíî¿ ÷àñòèíè àðåíè, à òàêîæ á³ëüøà, â ïî-
ð³âíÿíí³ ç ãðóïîþ, ÿêà îòðèìóâàëà àäåìåò³îí³í, 
ê³ëüê³ñòü ³ òðèâàë³ñòü çàâìèðàíü ñâ³ä÷èòü ïðî ðîç-
âèòîê òðèâîæíî¿ ïîâåä³íêè ó òâàðèí ç ãðóïè êîíòð-
îëþ òà ãðóïè, ÿêà îòðèìóâàëà ëèøå ÏÒÏ (â òîìó 
÷èñë³, ³ ÿê ðåàêö³ÿ íà âíóòð³øíüîøëóíêîâå çîíäîâå 
òà âíóòð³øíüîì’ÿçîâå ââåäåííÿ). Îäíàê, ââåäåííÿ 
ÏÒÏ â êîìá³íàö³¿ ç ãåïòðàëîì ïðèçâîäèëî äî äî-
ñòîâ³ðíîãî çá³ëüøåííÿ âåðòèêàëüíî¿ ïîøóêîâî¿ àê-
òèâíîñò³ (çá³ëüøåííÿ ê³ëüêîñò³ ñò³éîê á³ëÿ ñò³íêè â 
3 ðàçè ³ â öåíòðàëüí³é ÷àñòèí³ àðåíè â 2 ðàçè), ùî 
ñï³ëüíî ç³ çá³ëüøåííÿì çàãàëüíî¿ àêòèâíîñò³ ìîæå 
ñëóæèòè ïîêàçíèêîì ï³äâèùåíî¿ çáóäëèâîñò³ ³ åìî-
ö³éíîñò³ òâàðèí. Â ³íøèõ ïîêàçíèêàõ äîñòîâ³ðíèõ 
â³äì³ííîñòåé âèÿâëåíî íå áóëî (òàáë.).

Âèÿâëåí³ ï³ä ÷àñ äîñë³äæåííÿ íåãàòèâí³ åôåê-
òè òðèâàëîãî ââåäåííÿ ÏÒÏ íà âèù³ ôóíêö³¿ ÖÍÑ, 
éìîâ³ðíî, îáóìîâëåí³ ïîºäíàíîþ íåéðîòîêñè÷-
íîþ ä³ºþ ïðåïàðàò³â, ÿê³ âõîäÿòü äî ñêëàäó ñóì³ø³, 
ùî ïðè òðèâàëîìó ââåäåíí³ ïðèçâåëî äî ðîçâèòêó 
òîêñè÷íî¿ åíöåôàëîïàò³¿ ïðî ùî, ñâ³ä÷àòü òàêîæ é 
ðîáîòè ³íøèõ àâòîð³â [YihWanget al, 2003; Fan, G, et 
al, 2013; Shavely, S., &Hodges, G. (1985); Sawant, N 
et al, 2015; Kass, J., & Shandera, W. (2010); Mazzei, 
D. Et al, 2012; Kiangkitiwan, B etal, 2008]. Çàçíà÷åíó 
ñèòóàö³þ ìîæíà ðîçãëÿäàòè ÿê ÀÔÊ-çàëåæíèé ìå-
õàí³çì ôîðìóâàííÿ êîãí³òèâíèõ ïîðóøåíü, òàê ³ ÿê 
ìåõàí³çì ïîâ’ÿçàíèé ç ðîçâèòêîì âòîðèííî¿ ì³òî-
õîíäð³àëüíî¿ äèñôóíêö³¿ ãîëîâíîãî ìîçêó ï³ä ä³ºþ 
êîìïîíåíò³â ÀÌÁÒ. Ïðè ïðîâåäåíí³ àíòèì³êîáàêòå-
ð³àëüí¿ õ³ì³îòåðàï³¿ â ìîçêîâ³é òêàíèí³ ñòâîðþþòüñÿ 
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óìîâè äëÿ ³íòåíñèâíî¿ ãåíåðàö³¿ â³ëüíîðàäèêàëüíèõ 
ïðîäóêò³â, ï³äâèùåííÿ îêèñëþâàëüíî¿ äåñòðóê-
ö³¿ á³ëê³â òà ë³ï³ä³â, ùî ïðèçâîäèòü äî ïîðóøåííÿ 
ñòðóêòóðè êë³òèííèõ ìåìáðàí. ²íòåíñèô³êàö³ÿ ïðî-
öåñ³â îêèñíî¿ äåñòðóêö³¿ êîìïîíåíò³â êë³òèííèõ 
ìåìáðàí ìîçêîâî¿ òêàíèíè ìîæå ñòàòè ïðè÷èíîþ 
çì³í, ïîâ’ÿçàíèõ ç³ çäàòí³ñòþ ìåìáðàí ïðîâîäèòè 
³ â³äòâîðþâàòè íåðâîâèé ³ìïóëüñ, ïîðóøåíü ðå-
öåïòîðíèõ, ìåä³àòîðíèõ ³ åíåðãåòè÷íèõ ñèñòåì [4]. 
Ï³ä ÷àñ àíàë³çó ñïîíòàííî¿ îêèñíî¿ äåñòðóêö³¿ á³ëê³â 
ïëàçìè êðîâ³ õâîðèõ ç³ ñò³éêèìè êîãí³òèâíèìè ïî-
ðóøåííÿìè áóëî âèÿâëåíî ñòàòèñòè÷íî äîñòîâ³ðíå 
ï³äâèùåííÿ ð³âíÿ êàðáîí³ë³ðîâàííèõ á³ëê³â ³ í³òðî-
òèðîçèíó [1,4,25]. Òàêîæ ä³ÿ áàãàòüîõ àíòèá³îòèê³â, 
öèòîñòàòèê³â ³ ñèíòåòè÷íèõ àíòèì³êðîáíèõ ïðåïà-
ðàò³â ðåàë³çóºòüñÿ ÷åðåç âïëèâ íà á³ëêè, ÿê³ ñêëàäà-
þòü ã³ãàíòñüêó ïîðó ì³òîõîíäð³é, ùî ïðèçâîäèòü äî 
ôîðìóâàííÿ ì³òîõîíäðèàëüíî¿ äèñôóíêö³¿ [4,13]. 
²ñíóþòü ïåðåêîíëèâ³ äîêàçè òîãî, ùî öåíòðàëüíà 
ðîëü â ïðîäóêö³¿ àêòèâíèõ ôîðì êèñíþ (ÀÔÊ) ³ ïî-
äàëüøîìó ðîçâèòêó àïîïòîçó ³ íåêðîçó íàëåæèòü 
ì³òîõîíäð³ÿì, çì³íàì ïðîíèêíîñò³ ¿õ ìåìáðàí â ðå-
çóëüòàò³ ôîðìóâàííÿ ñïåöèô³÷íîãî êîìïëåêñó ì³-
òîõîíäð³àëüíèõ ïîð ³ ³í³ö³þâàííÿ ì³òîïòîçó [1,13]. 
Ïîä³áí³ çì³íè òàêîæ ïðèçâîäÿòü äî ôîðìóâàííÿ 
ñò³éêîãî êîãíèòèâíî-ìíåñòè÷íîãî ïîðóøåííÿ [20]. 
Ââåäåííÿ â ñêëàä³ òåðàïåâòè÷íî¿ ñóì³ø³ ãåïòðàëà, 
äîíàòîðó ìåòèëüíî¿ ãðóïè â ïðîöåñàõ ìåòèëóâàííÿ 
íóêëå¿íîâèõ êèñëîò ³ ðåïàðàö³¿ ÄÍÊ, ñóäÿ÷è ç óñüî-
ãî, çàïîá³ãàëî ðîçâèòêó òîêñè÷íî¿ åíöåôàëîïàò³¿. Ó 
öüîìó íàø³ äàí³ óçãîäæóþòüñÿ ç ðåçóëüòàòàìè ³íøèõ 
äîñë³äíèê³â [Shea, T. (2007); Grégoire, Setal, 2016]. 
Â³äîìî, ùî àäåìåò³îí³í (Ãåïòðàë) ÿê ïîïåðåäíèê 
ñèíòåçó ãëóòàò³îíó òà øëÿõîì àêòèâàö³¿ öèñòàò³îí³í 

áåòà-ñèíòàçè, ïðèçâîäèòü äî çá³ëüøåííÿ ñèíòåçó 
ãëóòàò³îíó [2]. Òåðàïåâòè÷íèé âïëèâ ãåïòðàëà íà 
êîãí³òèâíî-ìíåñòè÷í³ ôóíêö³¿ ÖÍÑ ïîâ’ÿçàíèé ³ç 
éîãî àíòèîêñèäàíòíèì ìåõàí³çìîì, à ñàìå ç ïî-
çèòèâíèì âïëèâîì öüîãî ïðåïàðàòó íà àêòèâí³ñòü 
ÃÏÐ ³ ãëóòàò³îí-S-òðàíñôåðàçè, ùî ñïðèÿº ñèíòåçó 
ãëóòàò³îíó, ñòâîðåííþ óìîâ äëÿ êîí’þãàö³¿ ïðîäóê-
ò³â â³ëüíîðàäèêàëüíèõ ðåàêö³é, çîêðåìà ÀÔÊ, ç ãëó-
òàòèîíîì ³ ¿õ ³íàêòèâàö³þ [14]. Òàêîæ àíòèîêñèäàíò-
íó ³ íåéðîïðîòåêòèâíó ä³þ ãåïòðàëà ïîâ’ÿçóþòü ³ ç 
íîðìàë³çàö³ºþ í³òðîêñ³äåðã³÷íî¿ ñèñòåìè ãîëîâíî-
ãî ìîçêó ³ ïåðåðèâàííÿì NO-çàëåæíèõ ìåõàí³çì³â 
íåéðîäåñòðóêö³¿ [1,25].

Âèñíîâêè
1. Òðèâàëå ââåäåííÿ êîìá³íàö³¿ ÏÒÏ, ÿêà âèêî-

ðèñòîâóºòüñÿ äëÿ ë³êóâàííÿ ðåçèñòåíòíèõ ôîðì 
òóáåðêóëüîçó, ïðèçâîäèòü äî ðîçâèòêó òîêñè÷íî¿ 
åíöåôàëîïàò³¿ ó åêñïåðèìåíòàëüíèõ òâàðèí, ùî 
ïðîÿâëÿºòüñÿ çíèæåííÿì çàãàëüíî¿ ³ ïîøóêîâî¿ àê-
òèâíîñò³ òà ðîçâèòêîì òðèâîæíî¿ ïîâåä³íêè.

2. Ââåäåííÿ àäåìåò³îí³íó (ãåïòðàëó) ïàðàëåëü-
íî ³ç êîìá³íàö³ºþ ÏÒÏ, ÿêà âèêîðèñòîâóºòüñÿ äëÿ 
ë³êóâàííÿ ðåçèñòåíòíèõ ôîðì òóáåðêóëüîçó, çàïî-
á³ãàº ðîçâèòêó òîêñè÷íî¿ åíöåôàëîïàò³¿ ó åêñïåðè-
ìåíòàëüíèõ òâàðèí.

3. Îòðèìàí³ äàí³ º åêñïåðèìåíòàëüíèì îá´ðóí-
òóâàííÿì çàñòîñóâàííÿ ãåïòðàëà ïðè ïðîâåäåíí³ 
ï’ÿòèêîìïîíåíòíî¿ òåðàï³¿ õ³ì³îðåçèñòåíòíîãî òó-
áåðêóëüîçó â ÿêîñò³ íåéðîïðîòåêòèâíîãî çàñîáó.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ñïè-
ðàþ÷èñü íà ïðîâåäåí³ äîñë³äæåííÿ ïëàíóºòüñÿ 
ðàçðîáêà ìåòîäó ìåäèêàìåòíîçíî¿ êîðåêö³¿ òîêñè÷-
íèõ ïîá³÷íèõ ðåàêö³é àíòèì³êîáàêòåð³àëüíî¿ òåðàï³¿ 
ìóëüòèðåçèñòåíòíîãî òóáåðêóëüîçó ëåãåíü.

Òàáëèöÿ.

Ðåçóëüòàòè åêñïåðèìåíòó â â³äêðèòîìó ïîë³, Ì±ì

Ïîêàçíèê Êîíòðîëü ÏÒÏ ÏÒÏ +ãåïòðàë

Çàãàëüíà àêòèâí³ñòü, ñì2/ñ 30675,01±3975,25 22873,45±1315,731 34233,79±2648,732

Òðèâàë³ñòü âèñîêî¿ àêòèâíîñò³, % 7,82±1,44 4,54±0,781 8,32±0,982

Òðèâàë³ñòü íèçüêî¿ àêòèâíîñò³, % 61,71±7,08 48,94±6,391 77,96±3,152

Òðèâàë³ñòü íåàêòèâíîñò³, % 30,47±6,59 46,52±6,441 13,72±3,391,2

Çàâìèðàííÿ, åä 284±35 244±24 160±231,2

Ê³ëüê³ñòü âõîäæåíü 
â öåíòð, åä

1 2±1 1±1

Ïðîéäåíà â³äñòàíü, ñì 4161,81±290,78 5495,99±1313,381 6623,76±840,121

Â³äñòàíü ñâîáîäíà, ñì 59,37±26,31 398,09±368,62 423,62±147,21,2

Â³äñòàíü ó ñò³íêè, ñì 4102,44±289,55 5097,9±964,921 6200,14±753,511,2

Ñò³éêà ó ñò³íêè, åä 4±1 7±2 13±11,2

Cò³éêà â³ëüíà, åä 2±1 1 4±12

Ãðóìì³íã êîðîòêèé, åä 2±1 1 1

Ãðóìì³íã òðèâàëèé, åä 1±1 1 1

Äåôåêàö³ÿ, åä 3±1 2 1

Óðèíàö³ÿ, åä 1±1 1 1

Ïðèì³òêà:

(1) – äîñòîâ³ðíà ð³çíèöÿ (p<0,05) â ïîð³âíÿíí³ ç êîíòðîëåì;

(2) – äîñòîâ³ðíà ð³çíèöÿ (p<0,05) â ïîð³âíÿíí³ ç ãðóïîþ, ùî îäåðæóâàëà ÏÒÏ.
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õ³ì³îðåçèñòåíòíîãî òóáåðêóëüîçó íà ðóõîâó ³ ïîøóêîâó àêòèâí³ñòü ùóð³â ó “â³äêðèòîìó ïîë³”, òà ìîæëèâîñò³ 
êîðåêö³¿ ïîðóøåíü ùî âèíèêëè çà äîïîìîãîþ àäåìåòèîíèíó (ãåïòðàëó). Ï³ä ÷àñ äîñë³äæåííÿ âñòàíîâëåíî, 
ùî òðèâàëå ââåäåííÿ çàçíà÷åíî¿ êîìá³íàö³¿ ÏÒÏ, ïðèçâîäèòü äî ðîçâèòêó òîêñè÷íî¿ åíöåôàëîïàò³¿ ó åêñïå-
ðèìåíòàëüíèõ òâàðèí, ùî ïðîÿâëÿºòüñÿ çíèæåííÿì çàãàëüíî¿ ³ ïîøóêîâî¿ àêòèâíîñò³ òà ðîçâèòêîì òðèâîæ-
íî¿ ïîâåä³íêè. Ââåäåííÿ àäåìåò³îí³íó (ãåïòðàëó) ïàðàëåëüíî ³ç êîìá³íàö³ºþ ÏÒÏ, çàïîá³ãàº ðîçâèòêó òîê-
ñè÷íî¿ åíöåôàëîïàò³¿ ó åêñïåðèìåíòàëüíèõ òâàðèí, ùî º åêñïåðèìåíòàëüíèì îá´ðóíòóâàííÿì çàñòîñóâàííÿ 
ãåïòðàëà ïðè ïðîâåäåíí³ ï’ÿòèêîìïîíåíòíî¿ òåðàï³¿ õ³ì³îðåçèñòåíòíîãî òóáåðêóëüîçó â ÿêîñò³ íåéðîïðîòåê-
òèâíîãî çàñîáó. 
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ëå÷åíèÿ õèìèîðåçèñòåíòíîãî òóáåðêóëåçà, íà äâèãàòåëüíóþ è ïîèñêîâóþ àêòèâíîñòü êðûñ â «îòêðûòîì 
ïîëå», è âîçìîæíîñòè êîððåêöèè âîçíèêøèõ íàðóøåíèé ñ ïîìîùüþ àäåìåòèîíèíà (Ãåïòðàë). Â õîäå èññëå-
äîâàíèÿ óñòàíîâëåíî, ÷òî äëèòåëüíîå ââåäåíèå äàííîé êîìáèíàöèè ÏÒÏ, ïðèâîäèò ê ðàçâèòèþ òîêñè÷åñêîé 
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EXPERIMENTAL STUDY OF IMPACT ADEMETIONINE ON THE ACTIVITY OF RATS WITH ENCEPHALOPATHY 

DUE INFLUENCE ANTITUBERCULOSIS DRUGS
Prosvetov Yu. V., Belenichev I. F., Levich À. V., Kuzo N. V.
Abstract. Treatment of MDR-TB – lasts long and accompanied by numerous toxic adverse drug reaction (ADR), 

leading to treatment failure, and non-compliance of patients. Therefore, it is necessary to search for universal drugs 
with both neuro- and hepatoprotective properties that could have therapeutic effect in the majority of toxic ADR of 
antimycobacterial therapy (AMBT). As such a promising medicine could be considered – ademetionin (heptral).

Object and methods. 30 healthy Wistar line rats, 6 months age, weighing 220-290 g ñontained in standard 
conditions (12-hour light cycle, at 220Ñ° temperature). The animals were divided into 3 groups of 10 animals in each: 
Group I – received intragastric probe of 1% starch mucus in the volume of 5 ml, and intramuscular injection – saline; 
group II – obtained drugs for the treatment of resistant forms of tuberculosis (TB Drugs) (pyrazinamide 300 mg/kg, 
Ethionamidum 150 mg/kg, cycloserine 150 mg/kg, levofloxacin 200 mg/kg and intramuscularly – kanamycin 200 
mg/kg) through intragastric probe; III – in the background of TB Drugs in similar doses (as in the second group) 
received geptral at a dose of 250 mg/kg intragastric. Drugs were administered in 1% starch mucus in the amount 
of 5 ml – every night at 10:00, within 90 days. Definition of motor and search activity the was conducted using the 
technique “open field” using arena – 80x80x35 sm.

Results and discussion. It was established that the administration of TB drugs led to a significant decrease of 
total activity of animals in the group ²² (25.4%). In the group with Heptral (group ²²²), this indicator had tendency to 
increase (on 11.6%, p = 0.599). In the group ²² (TB drugs only), observed a reliable reduction in the duration of high 
activity (by 42.0%) and low activity (by 20.7%) and tendency to reduce the amount of fading (by 14,1%, p = 0.678), 
but with increase in their duration (length of inactivity in this group was reliable increased by 52.6% in comparison 
with the control group). The duration of high and low activity in the group ²²² had no reliable difference with indicators 
of I (control) group, but the duration and amount of inactivity fading reliable decreased (by 55.0% and 43.7%, 
respectively). Thus application TB drugs only and their use in combination with Heptral, led to a reliable increase in 
the traveled distance during the experiment (by 32.1% and 59.2%, respectively) compared with the control group. 
Animals in ² (control) group and group II traveled a shorter distance in the center of the arena compared to the 
group ²²² (by 7 times and 4.3 times, respectively, p <0.05). Avoiding the center of the arena, and more compared 
to the group ²²² number and duration of fading testifies for the development of disturbing behavior in animals from 
² and ²² groups. Reliable increase in vertical search activity, with an increase in overall activity could indicate about 
increasing of anxiety and emotion of animals of group ²²².

Conclusions
1. Long-term use of the combination of TB drugs, which are used to treat drug-resistant TB, leading to the 

development of toxic encephalopathy in experimental animals, manifested by a decrease in general and search 
activity and development the disturbing behavior.

2. Administration of ademetionin (heptral) in parallel with the combination of TB drugs prevented the development 
of toxic encephalopathy in experimental animals.

3. Obtained results proved rationality of usage of Heptral during antimycobacterial therapy of MDR-TB as a 
neuroprotective agent.

Keywords: multi-drug-resistant tuberculosis, chemotherapy, adverse drugs reaction, encephalopathy, 
ademetionin, “Heptral”.
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