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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Åêñïåðèìåí-
òàëüíå îá´ðóíòóâàííÿ êîìá³íîâàíîãî çàñòîñóâàí-
íÿ êàðä³îòðîïíèõ ïðåïàðàò³â», ¹ äåðæ. ðåºñòðàö³¿ 
0111U009417. 

Âñòóï. Çà äàíèìè ë³òåðàòóðè òà âëàñíèõ äîñë³-
äæåíü âñòàíîâëåíî, ùî òàê³ ïðåïàðàòè ÿê ñåëåíàçà, 
åïàäîë-íåî, àäåìåò³îí³í, äåòîêñèë (áàçîâèé çàñ³á 
– åêñòðàêò àðòèøîêó), ë³âîíîðì (áàçîâèé çàñ³á – 
åêñòðàêò ðîçòîðîïø³ ïëÿìèñòî¿) âîëîä³þòü àíòèîê-
ñèäàíòíèìè âëàñòèâîñòÿìè [3, 4, 6, 8, 9, 25, 30, 31, 
34-38]. Öÿ ä³ÿ ïðîÿâëÿëàñÿ ñòîñîâíî ïîêàçíèê³â ïðî-
îêñèäàíòíî-àíòèîêñèäàíòíîãî ãîìåîñòàçó â ïå÷³íö³ ³ 
ì³îêàðä³, à ó ñåëåíàçè òà àäåìåò³îí³íó òàêîæ â òêàíè-
íàõ ãîëîâíîãî ìîçêó [13, 14]. Ðåçóëüòàòè ïðîâåäåíèõ 
äîñë³äæåíü îïîñåðåäêîâàíî âêàçóþòü íà íàÿâí³ñòü ó 
äîñë³äæóâàíèõ ðå÷îâèí ìåìáðàíîïðîòåêòîðíî¿ ä³¿, 
òîìó ñë³ä îö³íèòè ¿õ âïëèâ íà ñòðóêòóðíó ö³ë³ñí³ñòü 
êë³òèí. Ñòðóêòóðà ³ ïðîíèêí³ñòü á³îëîã³÷íèõ ìåìáðàí 
âçàºìîïîâ’ÿçàíà ç ìåòàáîë³çìîì ³ ôóíêö³ºþ æèòòºâî 
âàæëèâèõ îðãàí³â [21]. 

Ñòàí ìåìáðàí êë³òèí âèñâ³òëþº ðåãóëÿö³þ ãîìåîñ-
òàçó. ²íòåãðàëüíèì ïîêàçíèêîì ìåìáðàííèõ ïðîöåñ³â 
º îñìîòè÷íà ðåçèñòåíòí³ñòü ìåìáðàí åðèòðîöèò³â 
(ÎÐÌÅ) , à çì³íè ¿õ ïðîíèêíîñò³ óçãîäæóþòüñÿ ç³ çì³-
íàìè â ö³ëîìó â îðãàí³çì³ [5, 7, 10, 15]. 

Â çâ’ÿçêó ç âèùåçàçíà÷åíèì, ìåòîþ ðîáîòè 
ñòàëî äîñë³äæåííÿ âïëèâó åïàäîëó-íåî, ñåëåíàçè, 
àäåìåò³îí³íó, äåòîêñèëó ³ ë³âîíîðìó íà îñìîòè÷íó 
ðåçèñòåíòí³ñòü ìåìáðàí åðèòðîöèò³â ïåðèôåð³éííî¿ 
êðîâ³ ùóð³â ïðè äèõëîðåòàíîâîìó ãåïàòèò³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåí-
òàëüí³ äîñë³äæåííÿ ïðîâåäåí³ íà 49 íåë³í³éíèõ á³ëèõ 
ùóðàõ-ñàìöÿõ, ìàñîþ 180-200 ã, îòðèìàíèõ ç ÏÏ 
«Á³îìîäåëüñåðâ³ñ», ì. Êè¿â. Óòðèìàííÿ òâàðèí òà ñïî-
ñòåðåæåííÿ çà íèìè ïðîâîäèëè çã³äíî Ìåòîäè÷íèõ 
ðåêîìåíäàö³é ÄÅÖ ÌÎÇ Óêðà¿íè [19], òà â³äïîâ³ä-
íî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò 
õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïå-
ðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), 
«Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâà-
ðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì 
ç á³îåòèêè (Êè¿â, 2001). 

Ìîäåëþâàííÿ òîêñè÷íîãî ãåïàòèòó ïðîâîäèëè ³ç 
çàñòîñóâàííÿì äèõëîðåòàíó, ÿêèé ââîäèëè ùóðàì 
âíóòð³øëóíêîâî çà äîïîìîãîþ ìåòàëåâîãî çîíäó 1 
ðàç íà äîáó â äîç³ 500 ìã/êã ïðîòÿãîì 4 äí³â â ñóì³ø³ ç 
îëèâêîâîþ îë³ºþ (1:1). Â åêñïåðèìåíò³ âèçíà÷åíî, ùî 

äèõëîðåòàíîâèé ãåïàòèò ñóïðîâîäæóºòüñÿ ðîçâèòêîì 
îêèñëþâàëüíîãî ñòðåñó [11]. Íà 5 äåíü åêñïåðèìåíòó 
ââåäåííÿ äèõëîðåòàíó ïðèïèíÿëè ³ ïðîòÿãîì 10 äí³â 
òâàðèíàì ââîäèëè âíóòð³øíüîøëóíêîâî ñåëåíàçó â 
äîç³ 50 ìã/êã, à ³íø³ ïðåïàðàòè – àäåìåò³îí³í, åïàäîë-
íåî, ë³âîíîðì, äåòîêñèë â äîç³ 100 ìã/êã. Ïðåïàðàòè, 
ùî ïîãàíî ðîç÷èíí³ â âîä³, ââîäèëè ó âèãëÿä³ ñóñïåíç³¿, 
ñòàá³ë³çîâàíî¿ Òâ³íîì-80. ²íòàêòíà ³ êîíòðîëüíà ãðóïà 
îòðèìóâàëè âíóòð³øíüîøëóíêîâî â àíàëîã³÷íîìó îá-
ñÿç³ âîäó ç Òâ³íîì-80. Äîñë³äæåííÿ ïî âèçíà÷åííþ 
âïëèâó ïðåïàðàò³â íà îñìîòè÷íó ðåçèñòåíòí³ñòü åðè-
òðîöèò³â ïðîâîäèëè íà 20-é äåíü åêñïåðèìåíòó, êîëè 
òâàðèí âèâîäèëè ç åêñïåðèìåíòó ï³ä ò³îïåíòàëîâèì 
íàðêîçîì (40 ìã/êã) ³ øâèäêî çàáèðàëè êðîâ. Åôåê-
òèâí³ñòü ë³êóâàííÿ îö³íþâàëè çà çì³íàìè ïîêàçíèê³â 
ÎÐÌÅ. Åðèòðîöèòè º íàéá³ëüø ÷óòëèâèìè ³íäèêàòî-
ðàìè ôóíêö³îíàëüíîãî ñòàíó îðãàí³çìó òà îäíèìè ç 
ïåðøèõ çì³íþþòü ñâî¿ ô³çèêî-õ³ì³÷í³ õàðàêòåðèñòèêè 
ï³ä âïëèâîì ð³çíèõ íåñïðèÿòëèâèõ ÷èííèê³â. Êë³òèííà 
ìåìáðàíà åðèòðîöèò³â çäàòíà â³äîáðàæàòè îñîáëè-
âîñò³ ôóíêö³îíàëüíîãî ñòàíó ìåìáðàí ³íøèõ òêàíèí, 
îñîáëèâî òèõ, ùî ïîºäíàí³ åìáð³îëîã³÷íèì ïîõî-
äæåííÿì. Òîìó äàí³ ïðî çì³íè ïðîíèêíîñò³ ìåìáðàí 
åðèòðîöèò³â ìîæíà ðîçãëÿäàòè ÿê ðåòðîñïåêòèâíèé 
ïîêàçíèê çàãàëüíî¿ êë³òèííî¿ ïðîíèêíîñò³ òà ñòàíó 
îðãàí³çìó â ö³ëîìó. Â³äñóòí³ñòü â åðèòðîöèòàõ ì³æ-
êë³òèííèõ ç’ºäíàíü, âíóòð³øíüîêë³òèííèõ êîìïîíåíò³â 
ïîëåãøóº ³íòåðïðåòàö³þ îòðèìàíèõ ðåçóëüòàò³â [12]. 
Ïðîíèêí³ñòü êë³òèííèõ ìåìáðàí åðèòðîöèò³â ìîæëè-
âî ïðîàíàë³çóâàòè çà äîïîìîãîþ ³íòåãðàëüíîãî ïî-
êàçíèêà îñìîòè÷íî¿ ðåçèñòåíòíîñò³ åðèòðîöèò³â. Öåé 
ïàðàìåòð øèðîêî âèêîðèñòîâóºòüñÿ äëÿ îö³íêè ôóíê-
ö³îíàëüíîãî ñòàíó êë³òèíè ³ º ³íôîðìàòèâíèì òåñòîì 
äëÿ âèÿâëåííÿ íàâ³òü íåçíà÷íèõ ïî÷àòêîâèõ ïîðóøåíü 
â îðãàí³çì³ [20]. ÎÐÌÅ âèçíà÷àëè çà ð³âíåì ãåìîë³çó 
åðèòðîöèò³â ó ñåð³¿ çàáóôåðåíèõ ã³ïîòîí³÷íèõ ðîç÷è-
í³â íàòð³þ õëîðèäó êîíöåíòðàö³ºþ â³ä 0,5 % äî 0,1 % 
ïðè ðÍ 7,4 [2]. Íàéìåíø ñò³éê³ êë³òèíè ë³çóþòüñÿ ó 
0,5-0,45 % ðîç÷èíàõ NaCl, à íàéñò³éê³ø³ ó 0,35 %-0,1 % 
ðîç÷èíàõ. Íàéá³ëüø ïîêàçîâèì º 0,4 % ðîç÷èí NaCl, â 
ÿêîìó ãåìîë³çóþòüñÿ ñò³éê³ ôîðìè åðèòðîöèò³â. Ñòó-
ï³íü ãåìîë³çó äîñë³äæóâàëè â íàäîñàäîâ³é ð³äèí³ ï³ñëÿ 
öåíòðèôóãóâàííÿ íà ôîòîåëåêòðîêàëîðèìåòð³ ÔÅÊ-2 
ïðè çåëåíîìó ñâ³òëîô³ëüòð³ (540 íì) âèðàæàëè â â³ä-
ñîòêàõ. Öÿ ìåòîäèêà äîñèòü òî÷íà, îá’ºêòèâíà, ëåãêà ó 
âèêîíàíí³, à òàêîæ äîçâîëÿº ñóäèòè íå ò³ëüêè ïðî ì³í³-
ìàëüíó òà ìàêñèìàëüíó ðåçèñòåíòí³ñòü êë³òèí, à é ïðî 
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äèíàì³êó ãåìîë³çó. Àíàë³ç íîð-
ìàëüíîñò³ ðîçïîä³ëó îö³íþâàëè 
çà êðèòåð³ÿìè Êîëìîãîðîâà-
Ñìèðíîâà (Ä) ³ Lilliefors, à òàêîæ 
Shapiro-Wilk (W), ÿêîìó â³ääàâà-
ëè ïåðåâàãó. Äàí³ ïðåäñòàâëåí³ 
ó âèãëÿä³ ñåðåäíüîãî ³ ñòàíäàðò-
íî¿ ïîìèëêè ðåïðåçåíòàòèâíîñ-
ò³ âèá³ðêîâîãî ñåðåäíüîãî çíà-
÷åííÿ. Ðåçóëüòàòè äîñë³äæåííÿ 
îáðîáëåí³ ç çàñòîñóâàííÿì 
ñòàòèñòè÷íîãî ïàêåòà ë³öåí-
ç³éíî¿ ïðîãðàìè «STATISTICA® 
for Windows 6.0» (StatSoft Inc., 
¹ AXXR712D833214FAN5), à 
òàêîæ «SPSS 16.0», «Microsoft 
Excel 2003». Äëÿ âñ³¿ âèä³â àíàë³-
çó ñòàòèñòè÷íî çíà÷óùèìè ââà-
æàëè â³äì³ííîñò³ ïðè ð < 0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà 
¿õ îáãîâîðåííÿ. Â³äîìî, ùî òîê-
ñè÷íèé ãåïàòèò ìîæå âèêëèêàòè 
çì³íè ôóíêö³îíàëüíîãî ñòàíó 

ðîçòÿãóºòüñÿ. Ïðè ïåâíîìó ïîðîãîâîìó ð³âí³ íàòÿãó 
åíåðãåòè÷íî âèã³äíèì ñòàº âèíèêíåííÿ â ìåìáðàí³ 
ã³äðîô³ëüíèõ ïîð. Ö³ ïîðè ïðèíöèïîâî â³äð³çíÿþòüñÿ 
â³ä á³ëêîâèõ êàíàë³â ñâîºþ áóäîâîþ òà âèíÿòêîâîþ 
äèíàì³÷í³ñòþ. Ãåìîë³òè÷í³ ïîðè íà â³äì³íó â³ä êàíàë³â 
íå ìàþòü âèá³ðêîâîñò³, öåé ïàðàìåòð çàëåæèòü ëèøå 
â³ä ðîçì³ðó ïîðè. Ô³çèêî-ìàòåìàòè÷í³ ðîçðàõóíêè 
âèÿâèëè, ùî íà ë³ï³äíó ïîðó ä³º îäíî÷àñíî äâ³ àíòà-
ãîí³ñòè÷í³ ñèëè: êðàéîâèé ë³í³éíèé íàòÿã ïàðàìåòðà 
ïîðè (ñïðèÿº ðîñòó ïîðè), ïîâåðõíåâèé íàòÿã á³ñëîþ 
ôîñôîë³ï³ä³â (âèêàº ñòèñíåííÿ ïîðè) [1]. Êð³çü ãåìî-
ë³òè÷íó ïîðó, ùî óòâîðþºòüñÿ ³çîòðîïíî-ðîçÿãíóò³é 
ìåìáðàí³ åðèòðîöèòó, â³äáóâàºòüñÿ âèêèä ÷àñòèíè 
âíóòð³øíüîêë³òèííîãî âì³ñòó (ñïî÷àòêó ³îíè êàë³þ, 
ï³çí³øå ãåìîãëîá³í) ç êë³òèíè íàçîâí³ ï³ä ä³ºþ çàëèø-
êîâîãî ïåðåïàäó ã³äðîñòàòè÷íîãî òèñêó. Ïðè öüîìó 
òèñê âñåðåäèí³ êë³òèíè øâèäêî ïàäàº äî êðèòè÷íîãî 
çíà÷åííÿ ³ â³äíîñíèé îá’ºì êë³òèí çìåíøóºòüñÿ. ßêùî 
ðàä³óñ êðèâèçíè ïîðè ìåíøèé â³ä êðèòè÷íîãî ðàä³ó-
ñà – ïîðà çàêðèâàºòüñÿ, îñê³ëüêè, ¿¿ ³ñíóâàííÿ ñòàº 
òåðìîäèíàì³÷íî íåâèã³äíèì. ßêùî æ ðàä³óñ êðèâèçíè 
ïîðè á³ëüøèé êðèòè÷íîãî ðàä³óñà – áóäå â³äáóâàòèñü 
ðîçêðèâ ìåìáðàíè â ðåçóëüòàò³ íåîáìåæåíîãî ðîñòó 
[27]. 

Ïðè âèâ÷åíí³ ñòàíó åðèòðîöèòàðíèõ ìåìáðàí 
ïðè äèõëîðåòàíîâîìó ãåïàòèò³ âñòàíîâëåí³ ñóòòºâ³ 
ïîðóøåííÿ ¿õ ôóíêö³é, íàñàìïåðåä ïðîíèêíîñò³ òà 
çäàòíîñò³ äî ðîçòÿãíåííÿ. Ïðî öå ñâ³ä÷èòü çíà÷íå ï³ä-
âèùåííÿ ÷àñòêè â³çîâàíèõ åðèòðîöèò³â ó âñ³õ äîñë³-
äæóâàíèõ êîíöåíòðàö³ÿõ ã³ïîòîí³÷íîãî ðîç÷èíó NaCl, 
âêëþ÷àþ÷è ñò³éê³ ³ íàéñò³éê³ø³ åðèòðîöèòè, ùî ìîæå 
áóòè ïîâ’ÿçàíî ç óòâîðåííÿì ë³ï³äíèõ ðàäèêàë³â ï³ä 
âïëèâîì àêòèâíèõ ôîðì êèñíþ. 

Ïðè çàñòîñóâàíí³ åïàäîëó-íåî ÎÐÌÅ ï³äâèùóºòü-
ñÿ ó âñ³õ äîñë³äæóâàíèõ ðîç÷èíàõ NaCl. Â ïîð³âíÿíí³ 
ç òâàðèíàìè áåç çàñòîñóâàííÿ ïðåïàðàòó â³äñîòîê 
ãåìîë³çó åðèòðîöèò³â ó 0,4 % ðîç÷èí³ çìåíøóºòüñÿ ç 
81,2 ± 5,8 % äî 55,7 ± 2,8 %, õî÷à öåé ïîêàçíèê íå äî-
ñÿãàº êîíòðîëüíèõ âåëè÷èí íîðìîòåíçèâíèõ ùóð³â. 

Òàáëèöÿ 

Âïëèâ åïàäîëó-íåî, ñåëåíàçè, àäåìåò³îí³íó, äåòîêñèëó, 
ë³âîíîðìó íà îñìîòè÷íó ðåçèñòåíòí³ñòü åðèòðîöèò³â ó ùóð³â 

ç äèõëîðåòàíîâèì ãåïàòèòîì (n = 7)

Ãðóïè òâàðèí

Êîíöåíòðàö³ÿ ðîç÷èíó NaCl (%)

0,5 0,45 0,4 0,35 0,1

Â³äñîòîê ãåìîë³çó åðèòðîöèò³â (%)

Íîðìîòåíçèâí³ ùóðè 0 0 27,72,8õ 73,23,8 õ 1000
Äèõëîðåòàíîâèé ãåïàòèò 13,83,4 õ 28,82,4 õ 81,25,8 õ 90,24,3 õ 1000
Äèõëîðåòàíîâèé 
ãåïàòèò+åïàäîë-íåî

1,20,8 õõ 12,21,7 õõ 55,72,8 õõ 78,86,6 õõ 1000

Äèõëîðåòàíîâèé 
ãåïàòèò+ñåëåíàçà

0 0 36,23,7 õõ 70,44,2 õõ 1000

Äèõëîðåòàíîâèé 
ãåïàòèò+àäåìåò³îí³í

0 0 38,25,6 õõ 71,44,1 õõ 1000

Äèõëîðåòàíîâèé 
ãåïàòèò+äåòîêñèë

2,11,4 õõ 14,52,6 õõ 58,83,9 õõ 81,14,8 õõ 1000

Äèõëîðåòàíîâèé 
ãåïàòèò+ë³âîíîðì

2,41,3 õõ 15,82,7 õõ 60,13,7 õõ 82,36,1 õõ 1000

Ïðèì³òêà: * Ð £ 0,05 ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè; ** Ð £ 0,05 ïîð³âíÿíî ç ãðóïîþ 

êîíòðîëþ. 

ìåìáðàí, ¿õ ïðîíèêíîñò³, òåêó÷îñò³ òà çäàòíîñò³ äî äå-
ôîðìàö³¿ [22, 23]. Âñòàíîâëåíî, ùî ó ùóð³â ç äèõëîðå-
òàíîâèì ãåïàòèòîì ïðîÿâëÿþòüñÿ çì³íè ç áîêó ÎÐÅ. 
Ãåìîë³ç åðèòðîöèò³â ñïîñòåð³ãàºòüñÿ â 0,5 % òà 0,45 % 
ðîç÷èíàõ NaCl (13,8 ± 3,4 % òà 26,8 ± 2,4 %) â³äïîâ³äíî. 
Åðèòðîöèòè çäîðîâèõ ùóð³â çà äàíèõ óìîâ íå ë³çóþòü-
ñÿ. Ùå á³ëüøèé ãåìîë³ç åðèòðîöèò³â ñïîñòåð³ãàºòüñÿ 
ó 0,4 % ðîç÷èí³ NaCl (81,2 ± 5,8 % ïðîòè 27,7 ± 2,8 % ó 
êîíòðîë³), à òàêîæ ó 0,35 % ðîç÷èí³ (92,2 ± 4,3 % ïðîòè 
73,2 ± 3,8 % ó êîíòðîë³). Òîáòî ó ùóð³â ïðè äèõëîðå-
òàíîâîìó ãåïàòèò³ ï³äâèùåííÿ ÷àñòêè ãåìîë³çîâàíèõ 
åðèòðîöèò³â â³äì³÷àºòüñÿ ó âñ³õ äîñë³äæóâàíèõ êîí-
öåíòðàö³ÿõ NaCl òà âèõîäèòü äàëåêî çà ìåæ³ íîðìàëü-
íèõ çíà÷åíü (òàáë.). 

Öå ìîæå ñâ³ä÷èòè ïðî ñóòòºâ³ ïîðóøåííÿ íîðìàëü-
íîãî ôóíêö³îíóâàííÿ êë³òèí ìåìáðàíè, â ïåðøó ÷åðãó 
¿¿ ïðîíèêíîñò³ òà çäàòíîñò³ äî ðîçòÿãóâàííÿ. Îñíîâîþ 
áóäü ÿêî¿ êë³òèííî¿ ìåìáðàíè º ïîäâ³éíèé øàð ë³ï³-
ä³â. Â³ä éîãî ö³ë³ñíîñò³ çàëåæàòü áàð’ºðí³ òà ìåõàí³÷-
í³ âëàñòèâîñò³ êë³òèííèõ ìåìáðàí, ùî îáóìîâëþº ¿õ 
ñòàá³ëüí³ñòü òà ïðîíèêí³ñòü. Ôîðìà òà çäàòí³ñòü åðè-
òðîöèò³â äî äåôîðìàö³¿, îáóìîâëåí³ ôîñôîë³ï³äàìè, 
ãë³êîë³ï³äàìè, ãë³êîïðîòå¿äàìè, õîëåñòåðèíîì, ùî 
âõîäÿòü äî ñêëàäó ìåìáðàíè òà á³ëêàìè öèòîñêåëåòó 
[1, 29]. 

Âçàºìîä³ÿ á³ëê³â öèòîñêåëåòó ç ë³ï³äíèì øàðîì 
ìåìáðàíè çàáåçïå÷óº ñòàá³ëüí³ñòü ñòðóêòóðè åðèòðî-
öèò³â ³ íàäàº éîìó âëàñòèâîñò³ ïðóæíîãî òâåðäîãî ò³ëà 
[1, 33]. 

Ïðè ïîòðàïëÿíí³ åðèòðîöèò³â ó ã³ïîòîí³÷íå ñåðåä-
îâèùå ó êë³òèíó â ïåðøó ÷åðãó ïðîíèêàº âîäà (êîåô³-
ö³ºíò ïðîíèêíîñò³ ìåìáðàíè äëÿ âîäè ïðèáëèçíî íà 
10 ïîðÿäê³â âèùå, í³æ äëÿ åëåêòðîë³ò³â), ùîá óð³âíÿòè 
îñìîòè÷íèé òèñê â ñåðåäèí³ òà çîâí³ êë³òèíè. Ñïî÷àòêó 
ïðè íàáóõàíí³ åðèòðîöèòà ïëîùà ìåìáðàíè íå çì³íþ-
ºòüñÿ, çá³ëüøóºòüñÿ ò³ëüêè îá’ºì êë³òèíè. Ïðè äîñÿã-
íåíí³ ñôåðè÷íî¿ ôîðìè ïîäàëüøå çá³ëüøåííÿ îá’ºìó 
áåç çá³ëüøåííÿ ïëîù³ ïîâåðõí³ öèòîïëàçìàòè÷íî¿ 
ìåìáðàíè ñòàº íåìîæëèâèì – ìåìáðàíà ³çîòðîïíî 
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Ó 35 % ðîç÷èí³ ãåìîë³ç åðèòðîöèò³â òàêîæ â³ðîã³äíî 
íå â³äð³çíÿâñÿ â³ä ãåìîë³çó ó íîðìîòåíçèâíèõ ùóð³â. 
Ñåëåíàçà ïðèçâîäèòü äî ñóòòºâîãî ïîêðàùåííÿ ÎÐÅ. 
Òàê, ó 0,5 % ³ 0,45 % ðîç÷èíàõ NaCl ãåìîë³ç åðèòðî-
öèò³â íå ñïîñòåð³ãàºòüñÿ, ùî â³äïîâ³äàº âåëè÷èíàì ó 
êîíòðîëüíèõ ùóð³â áåç äèõëîðåòàíîâîãî ãåïàòèòó. Ó 
0,4 % ðîç÷èí NaCl ð³âåíü ãåìîë³çó åðèòðîöèò³â çìåí-
øóºòüñÿ ç 81,2 ± 5,8 % äî 36,2 ± 3,7 % â ïîð³âíÿíí³ ç 
ùóðàìè ç äèõëîðåòàíîâèì ãåïàòèòîì, à ó 0,35 % ðîç-
÷èí³ â³ðîã³äíî íå â³äð³çíÿºòüñÿ â³ä íîðìîòåíçèâíèõ 
òâàðèí (70,4 ± 4,2 % ïðîòè 73,2 ± 3,8). Àäåìåò³îí³í ìàº 
ïîä³áíó ñïðÿìîâàí³ñòü ä³¿. Ó 0,5 % ³ 0,45 % ðîç÷èíàõ 
NaCl ãåìîë³ç åðèòðîöèò³â íå ñïîñòåð³ãàºòüñÿ. Ó 0,4 % 
ðîç÷èí³ ð³âåíü ãåìîë³çó åðèòðîöèò³â, ÿê ³ ó âèïàäêó ç 
ñåëåíàçîþ, çìåíøóºòüñÿ ç 81,2 ± 5,8 % äî 38,2 ± 5,5 %. 
Ìåíøà åôåêòèâí³ñòü ïîêàçíèê³â ãåìîë³çó åðèòðîöèò³â 
ñïîñòåð³ãàëàñÿ ó äåòîêñèëó òà ë³âîíîðìó. Ïðåïàðàòè 
íå òàê ñóòòºâî, ÿê ïðè çàñòîñóâàíí³ ñåëåíàçè, àäåìå-
ò³îí³íó, íàâ³òü åïàäîëó-íåî, òàêîæ çìåøóþòü ãåìîë³ç 
åðèòðîöèò³â. Òàê, â êîíöåíòðàö³¿ 0,4 % äåòîêñèë çìåí-
øóº ãåìîë³ç åðèòðîöèò³â ç 81,2 ± 5,8 % äî 58,8 ± 3,9 %, 
à ë³âîíîðì ç 81,2 ± 5,8 % äî 60,1 ± 3,7 %. Îòæå, âñ³ ïðå-
ïàðàòè, ÿê³ âèâ÷àëèñÿ, à ñàìå åïàäîë-íåî, ñåëåíàçà, 
àäåìåò³îí³í, äåòîêñèë, ë³âîíîðì çäàòí³ çìåíøóâàòè 
ïðîíèêí³ñòü ìåìáðàí åðèòðîöèò³â, ï³äâèùóþ÷è ¿õ 
îñìîòè÷íó ðåçèñòåíòí³ñòü. Á³ëüø âèðàæåí³ ìåìáðà-
íîïðîòåêòîðí³ âëàñòèâîñò³ âñòàíîâëåí³ ó ñåëåíàçè ³ 
àäåìåò³îí³íó, ùî óçãîäæóºòüñÿ ç ïîïåðåäí³ìè äàíè-
ìè ùîäî á³ëüøîãî âïëèâó ñåëåíàçè ³ àäåìåò³îí³íó íà 
ïîêàçíèêè ë³ï³äíî¿ ïåðîêñèäàö³¿ [17, 18, 22, 26, 28, 
32]. Åïàäîë-íåî, äåòîêñèë, ë³âîíîðì íîðìàë³çóþòü 
ïðîíèêí³ñòü ìåìáðàí åðèòðîöèò³â, ïðîòå öåé ïàðà-
ìåòð íå äîñÿãàº íîðìàëüíèõ âåëè÷èí, â òîé ÷àñ ÿê 
ñåíåçà òà àäåìåò³îí³í âîëîä³þòü âèðàæåíèìè ìåìá-
ðàíî ïðîòåêòîðíèìè âëàñòèâîñòÿìè. Á³ëüø âèðàæå-
íèé âïëèâ ñåëåíàçè òà àäåìåò³îí³íó ïîâ’ÿçàíèé ç ¿õ 
á³ëüøèìè àíòèîêñèäàíòíèìè âëàñòèâîñòÿìè [13, 14], 
çäàòí³ñòþ çìåíøóâàòè ð³âåíü ìàðêåð³â öèòîë³çó, öå, 
ìàáóòü, ñïðèÿº ¿õ çäàòíîñò³ áëîêóâàòè íàäì³ðíå íàä-
õîäæåííÿ êàëüö³þ äî êë³òèíè òà ïîïåðåäæàòè ôîñôî-
ðèëþâàííÿ á³ëê³â öèòîñêåëåòó åðèòðîöèò³â. Íå ìîæíà 
âèêëþ÷àòè ïðÿìîãî âïëèâó öèõ çàñîá³â íà ô³çèêî-õ³-
ì³÷í³ âëàñòèâîñò³ ìåìáðàíè, çì³íó òåêó÷îñò³ çàâäÿêè 

ïðîíèêíåííþ øëÿõîì ïàñèâíî¿ äèôóç³¿. Ìîæëèâî, 
ùî ïðåïàðàòè ìîæóòü áåçïîñåðåäíüî ñòèìóëþâàòè 
ðåïàðàö³¿ ìåìáðàííèõ ë³ï³äíèõ ïîð, ùî âèíèêàþòü 
íà ðàíí³õ ñòàä³ÿõ ã³ïîòîí³÷íîãî ãåìîë³çó [36]. Ìåìá-
ðàíîïðîòåêòîðí³ âëàñòèâîñò³ ñåëåíàçè òà àäåìåò³î-
í³íó ïîÿñíþþòüñÿ ¿õ àíòè ðàäèêàëüíèìè åôåêòàìè, 
ìîæëèâîþ ³íàêòèâàö³ºþ íåôåðìåíòíèõ êàòàë³çàòîð³â 
(äâîâàëåíòíèõ ³îí³â çàë³çà), ãàëüì³âíèì âïëèâîì íà 
êñàíòèíîêñèäàçè, çäàòí³ñòþ çàõèùàòè ôåðìåíòíó 
ëàíêó àíòèîêñèäàíòíî¿ ñèñòåìè (êàòàëàçó, ãëóòàò³îí-
ïåðîêñèäàçó). Âñ³ ïðåïàðàòè âîëîä³þòü ïåâíîþ ã³ä-
ðîôîáí³ñòþ, ùî ñïðèÿº áåçïîñåðåäíüîìó âïëèâó íà 
ñòðóêòóðíî-äèíàì³÷íèé ñòàí êë³òèííèõ ìåìáðàí, äàº 
çìîãó ñåëåíàç³ ³ àäåìåò³îí³íó ôóíêö³îíóâàòè ÿê ñêà-
âàíäæåðè àêòèâíèõ ôîðì êèñíþ òà ïåðåðèâàòè ðåàê-
ö³¿ â³ëüíîðàäèêàëüíîãî îêèñëåííÿ áåçïîñåðåäíüî â 
ìåìáðàíàõ [24]. 

Íàÿâí³ñòü ð³çíèö³ ïðè çàñòîñóâàíí³ ïðåïàðàò³â íà 
³íòåíñèâí³ñòü ë³çèñó åðèòðîöèò³â â ã³ïîòîí³÷íèõ óìî-
âàõ, ìîæëèâî, ïîÿñíþºòüñÿ òèì, ùî áàãàòî ñïîëóê 
ð³çíî¿ õ³ì³÷íî¿ áóäîâè ìîæóòü ïðîÿâëÿòè ïðîòåêòîð-
íèé âïëèâ ïðè ã³ïîòîí³÷íîìó ãåìîë³ç³ åðèòðîöèò³â 
øëÿõîì íåñïåöèô³÷íî¿ âçàºìîä³¿ ç ë³ï³äíèìè òà á³ëêî-
âèìè êîìïîíåíòàìè ãåìîë³òè÷íèõ ïîð [36]. 

Âèñíîâêè. 
1. Ó ùóð³â ç äèõëîðåòàíîâèì ãåïàòèòîì ãåìîë³ç 

åðèòðîöèò³â çíà÷íî çðîñòàº ñòóï³íü ãåìîë³çó ñò³éêèõ 
åðèòðîöèò³â ó 0,4 % ðîç÷èí³ NaCl òà íàéñò³éê³øèõ ó 
0,35 % ðîç÷èí³. 

2. Åïàäîë-íåî, â ìåíøîìó ñòóïåíþ äåòîêñèë ³ 
ë³âîíîðì ï³äâèùóþòü ÎÐÌÅ ùóð³â ç òîêñè÷íèì ãåïà-
òèòîì â óñ³õ äîñë³äæóâàíèõ ðîç÷èíàõ NaCl, ïðîòå öåé 
ïîêàçíèê íå äîñÿãàº âåëè÷èí, õàðàêòåðíèõ äëÿ íîð-
ìîòåíçèâíèõ ùóð³â. 

3. Ñåëåíàçà òà àäåìåò³îí³í ó ùóð³â ç äèõëîðåòà-
íîâèì ãåïàòèòîì ïîâí³ñòþ â³äíîâëþþòü ôóíêö³îíàëü-
íèé ñòàí åðèòðîöèòàðíèõ ìåìáðàí. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â ïî-
äàëüøîìó ïëàíóºòüñÿ ïðîâåñòè êâàíòîâî-õ³ì³÷í³ äî-
ñë³äæåííÿ, ÿê³ ï³äòâåðäæóþòü ìåìáðàíîòðîïí³ âëàñ-
òèâîñò³ ïðåïàðàò³â ðîçòîðîïø³, àðòèøîêó, ñåëåíó, 
àäåìåò³îí³íó ³ åïàäîëó-íåî. 
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ÒÈ×ÍÓ ÐÅÇÈÑÒÅÍÒÍ²ÑÒÜ ÌÅÌÁÐÀÍ ÅÐÈÒÐÎÖÈÒ²Â Â ÊÐÎÂ² ÙÓÐ²Â ÏÐÈ ÄÈÕËÎÐÅÒÀÍÎÂÎÌÓ ÃÅÏÀÒÈÒ²
Ïîãîòîâà Ã. À. 
Ðåçþìå. Ïðè äèõëîðåòàíîâîìó ãåïàòèò³ ïîðóøóºòüñÿ ïðîíèêí³ñòü êë³òèííèõ ìåìáðàí, ïðî ùî ñâ³ä÷èòü 

ñóòòºâèé ð³ñò ãåìîë³çó åðèòðîöèò³â â ã³ïîòîí³÷íîìó ñåðåäîâèù³ (0,5 %, 0,45 %, 0,4 %, 0,35 %), ùî âèñâ³òëþº ïî-
ðóøåííÿ ôóíêö³¿ ³ ìåòàáîë³çìó â æèòòºâî âàæëèâèõ îðãàíàõ. Ãåïàòîïðîòåêòîðè ïðèðîäíîãî ³ ñèíòåòè÷íîãî ïî-
õîäæåííÿ – ñåëåíàçà, åïàäîë, àäåìåò³îí³í, ë³âîíîðì, äåòîêñèë ïðè âíóòð³øíüîøëóíêîâîìó êóðñîâîìó ââåäåí-
í³ ùóðàì ç òîêñè÷íèì äèõëîðåòàíîâèì ãåïàòèòîì äèôåðåíö³éîâàíî âïëèâàþòü íà îñìîòè÷íó ðåçèñòåíòí³ñòü 
ìåìáðàí åðèòðîöèò³â. Â á³ëüøîìó ñòóïåí³ åïàäîë-íåî, â ìåíøîìó – äåòîêñèë, ë³âîíîðì, çäàòí³ íîðìàë³çóâàòè 
ïðîíèêí³ñòü ìåìáðàí åðèòðîöèò³â, îäíàê öåé ïàðàìåòð íå äîñÿãàº íîðìàëüíèõ âåëè÷èí ïîð³âíÿíî ç íîðìîòåí-
çèâèíèìè òâàðèíàìè. Ñåëåíàçà, àäåìåò³îí³í ìàþòü âèðàæåí³ àíòèîêñèäàíòí³, ìåìáðàíîïðîòåêòîðí³ âëàñòè-
âîñò³ ³ â³äíîâëþþòü ôóíêö³îíàëüíèé ñòàí åðèòðîöèòàðíèõ ìåìáðàí äî íîðìè. 

Êëþ÷îâ³ ñëîâà: ñåëåíàçà, åïàäîë-íåî, àäåìåò³îí³í, ë³âîíîðì, äåòîêñèë, òîêñè÷íèé ãåïàòèò, îñìîòè÷íà ðå-
çèñòåíòí³ñòü ìåìáðàí åðèòðîöèò³â. 
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ÂËÈßÍÈÅ ÌÅÒÀÁÎËÈÒÎÒÐÎÏÍÛÕ ÑÐÅÄÑÒÂ ÑÈÍÒÅÒÈ×ÅÑÊÎÃÎ È ÏÐÈÐÎÄÍÎÃÎ ÏÐÎÈÑÕÎÆ-

ÄÅÍÈß ÍÀ ÎÑÌÎÒÈ×ÅÑÊÓÞ ÐÅÇÈÑÒÅÍÒÍÎÑÒÜ ÌÅÌÁÐÀÍ ÝÐÈÒÐÎÖÈÒÎÂ Â ÊÐÎÂÈ ÊÐÛÑ ÏÐÈ 
ÄÈÕËÎÐÝÒÀÍÎÂÎÌ ÃÅÏÀÒÈÒÅ 

Ïîãîòîâà Ã. À. 
Ðåçþìå. Ïðè äèõëîðýòàíîâîì ãåïàòèòå íàðóøàåòñÿ ïðîíèöàåìîñòü êëåòî÷íûõ ìåìáðàí, î ÷åì ñâèäåòåëü-

ñòâóåò ñóùåñòâåííûé ðîñò ãåìîëèçà ýðèòðîöèòîâ â ãèïîòîíè÷åñêîé ñðåäå (0,5 %, 0,45 %, 0,4 %, 0,35 %), ÷òî 
îñâåùàåò íàðóøåíèÿ ôóíêöèè è ìåòàáîëèçìà â æèçíåííî âàæíûõ îðãàíàõ. Ãåïàòîïðîòåêòîðû ïðèðîäíîãî è 
ñèíòåòè÷åñêîãî ïðîèñõîæäåíèÿ – ñåëåíàçà, ýïàäîë, àäåìåòèîíèí, ëèâîíîðì, äåòîêñèë ïðè âíóòðèæåëóäî÷-
íîì êóðñîâîì ââåäåíèè êðûñàì ñ òîêñè÷åñêèì äèõëîðýòàíîâèì ãåïàòèòîì äèôôåðåíöèðîâàííî âëèÿþò íà 
îñìîòè÷åñêóþ ðåçèñòåíòíîñòü ìåìáðàí ýðèòðîöèòîâ. Â áîëüøåé ñòåïåíè ýïàäîë-íåî, â ìåíüøåì – äåòîê-
ñèë, ëèâîíîðì, ñïîñîáíû íîðìàëèçîâàòü ïðîíèöàåìîñòü ìåìáðàí ýðèòðîöèòîâ, îäíàêî ýòîò ïàðàìåòð íå äî-
ñòèãàåò íîðìàëüíûõ âåëè÷èí ïî ñðàâíåíèþ ñ íîðìîòåíçèâíûìè æèâîòíûìè. Ñåëåíàçà, àäåìåòèîíèí èìåþò 
âûðàæåííûå àíòèîêñèäàíòíûå ìåìáðàíîïðîòåêòîðíûå ñâîéñòâà è âîññòàíàâëèâàþò ôóíêöèîíàëüíîå ñîñòîÿ-
íèå ýðèòðîöèòàðíûõ ìåìáðàí äî íîðìû. 
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Influence Metabollically Means of Synthetic and Natural Origin on the Osmotic Resistance of Erythrocytes 

Membranes in the Blood of Rats with Hepatitis Dichlorocarbene
Pogotova G. A. 
Abstract. According to the literary data and our own research it was found that drugs such as selenase, the drug 

of omega – epadol-neo, ademethionin, detoxyl, (basic remedy – artichoke extract), livonorm (basic remedy – extract 
Fructus silylium) have antioxidant properties. This action is manifested in relation to indicators of prooxidant-antioxidant 
homeostasis in the liver and myocardium, and for selenase and ademethionin in brain tissue also. Research results 
indirectly indicate the presence of the membranoprotectors action in vestigated substances, that why it is important 
to assess their impact on the structural integrity of cells. The structure and permeability of biological membranes 
is correlated with the metabolism and function of vital organs. The condition of the membranes of cells covers the 
regulation of homeostasis. Integral indicator of membrane processes is the osmotic resistance of erythrocytes mem-
branes and changes in membrane permeability of the cells of the vital organs are coordinated with changes in the 
permeability of erythrocyte membranes. 

Aim of the investigation. In connection with the foregoing, the aim of this work was to study the influence of epadol-
neo, selenase, ademethionine, detoxyl and livonorm on osmotic resistance of erythrocytes membranes in peripheral 
blood of rats in the conditions of dichlorethane hepatitis. 

Objects and methods. Experimental studies were performed on 49 nonlinear white rats – males weight 170-190 
g. The experiments with rats was conducted according to Methodical recommendations of the SCE of the Ministry of 
health of Ukraine. For modeling toxic hepatitis it was used dichloroethane that administered orally to rats through the 
metal atraumatic probe at a dose of 500 ml/kg in a 50 % solution in sunflower oil 1 time a day for 4 days. On the 5th day 
of the experiment, the introduction of a toxic agent was stopped, and within 10 days the rats were divided into 7 groups 
of 7 animals: group 1 – the intact animals, group 2 – the animals with toxic hepatitis, group 3 – the animals with toxic 
hepatitis and epadol, group 4 – the animals with toxic hepatitis and selenase, group 5 – the animals with toxic hepatitis 
and ademathionin, group 6 – the animals with toxic hepatitis and livonorm, group 7 – the animals with toxic hepatitis 
and detoxyl. Studies to determine the effect on osmotic resistance of erythrocytes membranes was performed on 
day 20 of the experiment, when animals are taken out of the experiment under thiopentalum natrii anesthesia (40 mg/
kg) and quickly zabrali blood. Organoprotective activity of ademethionin, epadol, livonorm drugs has bean studied 
on dichlorethane hepatitis experimental models in course intragastric administration in the dose of 100 mg/kg every 
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drug within 20 days after pathology modeling. Selenase was administered in the dose of 50 mg/kg within 20 days after 
pathology modeling. 

Research results and their discussion. It is known that toxic hepatitis can cause changes in the functional state 
of the membrane, permeability, fluidity and the ability to strain. It was found that in rats with dichlorethane hepatitis 
changes of osmotic erythrocytes membranes resistens took place. Hemolysis of erythrocytes was observed in 0,5 % 
and 0,45 % NaCl solutions (13,8 ± 3,4 % and 26,8 ± 2,4 %), respectively. The erythrocytes of healthy rats in these con-
ditions do not be lysed. More marked hemolysis of erythrocytes membranes was observed in 0,4 % NaCl (81,2 ± 5,8 % 
compared to 27,7 ± 2,8 % in the control), and in 0,35 % solution (92,2 ± 4,3 % as against 73,2 ± 3,8 % in the control). 

This means that a significant disruption of normal functioning of cell membranes takes place, especially its perme-
ability and ability to stretch ar disturbed. When epadal-neo has been administered it was shown the osmotic erythro-
cytes membranes resistance increase in all investigated solutions of NaCl. Compared with animals without the use of 
the drug, the percentage of hemolysis of red blood cells in a 0,4 % solution decreases from 81,2 ± 5.8 % to 55,7 ± 2,8 %, 
although this meaning does not reach the control values of normotensive rats. At 35 % solution hemolysis of red blood 
cells also did not differ significantly from hemolysis in normotensive rats. The best results have been obtained after 
selenase and ademethionin use. Selenase in 0,5 % and 0,45 % solutions of NaCl doesn’t cause erythrocyte hemolysis. 
In 0,4 % solution of NaCl hemolysis level decreases from 81,2 ± 5,8 % to 36,2 ± 3,7 % and in 0,35 % solution of NaCl its 
influence is not differed from normal. Ademethionin in 0,4 % solution of NaCl decreases hemolysis from 81,2 ± 5,8 % 
to 38,2 ± 5,6 %. 

 Lower efficiency indicators of hemolysis of erythrocytes was observed after influence of detoxyl and livonorm. So, 
at the concentration of 0,4 % NaCl detoxyl reduces hemolysis of erythrocytes from 81,2 ± 5,8 % to 58,8 ± 3,9 % and 
livonorm from 81,2 ± 5,8 % to 60,1 ± 3,7 %. So, all the drugs that were studied, namely epadol-neo, selenase, detoxyl, 
livonorm are able to normalize the permeability of erythrocyte membranes, however, more pronounced lipoic proper-
ties set in selenase and ademethionine. It was shown that these drugs had the highest normalizing action concerning 
lipid peroxidation. 

Conclusion. In rats with dichlorethane hepatitis it was found that hemolysis of erythrocytes has been found in about 
0,5 % of 0,45 % NaCl solutions. Significantly the degree of hemolysis of resistant cells was increased in a 0,4 % solu-
tion of NaCl and the most persistent cells – in 0,35 % NaCl solution. 

Epadol-neo and in less extent detoxyl and livonorm increase osmotic resistance of erythrocytes membranes in rats 
with toxic hepatitis in all investigated solutions of NaCl, however, this indicator does not reach the values characteristic 
of normotensive rats. 

Selenase and ademethionin fully restor in rats with dichlorethane hepatitis the functional state of erythrocyte 
membranes. 

Keywords: selenase, epadol-neo, ademethionine, livonorm, detoxyl, toxic hepatitis, osmotic resistance of eryth-
rocytes membranes. 
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