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Âïëèâ ïàðàõëîðìåðêóð³éáåíçîàòó òà äèò³îòðå³òîëó
íà âì³ñò Ñà2+ ó òêàíèí³ ñëèííèõ çàëîç òà
ñåêðåö³þ íèìè çàãàëüíîãî á³ëêà

Èññëåäîâàíî âëèÿíèå ñïåöèôè÷åñêîãî áëîêàòîðà ñóëüôãèäðèëüíûõ ãðóïï ïà-
ðàõëîðìåðêóðèéáåçîàòà (ÏÕÌÁ) è èõ ïðîòåêòîðà äèòèîòðåèòîëà (ÄÒÒ)
íà ñîäåðæàíèå Ñà2+ â òêàíè ñëþííûõ æåëåç ëè÷èíêè Chironomus plumosus L. è
ñåêðåöèþ îáùåãî áåëêà. Óñòàíîâëåíî, ÷òî ÏÕÌÁ â íåáîëüøèõ êîíöåíòðà-
öèÿõ óâåëè÷èâàåò ñîäåðæàíèå Ñà2+ â òêàíè æåëåç è ñåêðåöèþ áåëêà, âåðîÿòíî,
ïóòåì ñòèìóëÿöèè àêòèâíîñòè Na+�Ca2+- îáìåííèêà â ðåâåðñèâíîì ðåæèìå
è/èëè áëîêèðîâàíèÿ Ñà2+-ïîìïû ïëàçìàòè÷åcêîé ìåìáðàíû ïîñðåäñòâîì âëè-
ÿíèÿ íà SH-ãðóïïû â ñîñòàâå èõ ìîëåêóë. ÏÕÌÁ â áîëüøèõ êîíöåíòðàöèÿõ
çíà÷èòåëüíî óìåíüøàåò âõîä Ñà2+ êëåòêè, ÷òî, ñîîòâåòñòâåííî, îòðàæàåòñÿ
â ñíèæåíèè ñåêðåòîðíîé àêòèâíîñòè æåëåç. Îáíàðóæåííûå ýôôåêòû, â çàâè-
ñèìîñòè îò ðåæèìà ôóíêöèîíèðîâàíèÿ Na+�Ca2+-îáìåííèêà (ïðÿìîé èëè ðå-
âåðñèâíûé) âûçâàíû ïðåîáëàäàþùèì èíãèáèðóþùèì âëèÿíèåì ÏÕÌÁ ëèáî
íà Ñà2+-ïîìïó ìåìáðàíû ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà èëè íàòðèé - çà-
âèñèìûé âõîä Ca2+ â êëåòêè æåëåç. Âîïðîñ î âëèÿíèè ÏÕÌÁ â âûñîêèõ êîí-
öåíòðàöèÿõ íà êàëüöèåâûå  êàíàëû ìåìáðàíû èññëåäóåìûõ êëåòîê äèñêóòè-
ðóåòñÿ. ÄÒÒ óâåëè÷èâàåò ñîäåðæàíèå Ñà2+ â æåëåçàõ è óìåíüøàåò ñåêðåöèþ
áåëêà, íàèáîëåå âåðîÿòíî, ïîñðåäñòâîì õåëàòèðîâàíèÿ êàòèîíîâ òÿæåëûõ
ìåòàëëîâ, èíãèáèðóþùèõ Ñà2+-ïîèïó ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà. Òà-
êèì îáðàçîì, ðåçóëüòàòû ïðîâåäåííûõ ýêñïåðèìåíòîâ ïîäòâåðæäàþò âàæ-
íóþ ôóíêöèîíàëüíóþ ðîëü SH-ãðóïï â ñîñòàâå ìîëåêóë Na+-Ñà2+- îáìåííèêà
è Ñà2+-ïîìïû ñåêðåòîðíûõ êëåòîê.

Âñòóï

Â³äîìî, ùî ôóíêö³îíàëüíà àêòèâí³ñòü á³ëêîâèõ ìîëåêóë âèçíà÷àºòüñÿ ðåàê-
ö³éíîþ çäàòí³ñòþ ³îí³çîâàíèõ çàëèøê³â àì³íîêèñëîò ó ¿õíüîìó ñêëàä³. Çî-
êðåìà âèñîêîþ ðåàêö³éíîþ çäàòí³ñòþ õàðàêòåðèçóþòüñÿ SH-ãðóïè, ùî âõî-
äÿòü äî ñêëàäó êàòàë³òè÷íèõ öåíòð³â ôåðìåíò³â, à òàêîæ ìîæóòü áðàòè
ó÷àñòü ó ðåãóëÿö³¿ ôóíêö³îíóâàííÿ á³ëêîâèõ ìîëåêóë. Íàÿâí³ñòü SH-ãðóï
âèÿâëåíî â ìîëåêóëàõ Ñà2+-ÀÒÔàçè [1] òà Na+�Ca2+-îáì³ííèêà [12, 21]
ìåìáðàíè çáóäëèâèõ êë³òèí. Â³äîìîñòåé ïðî íàÿâí³ñòü òà ôóíêö³îíàëüíó
ðîëü SH-ãðóï ó ï³äòðèìàíí³ ãîìåîñòàçó êàò³îí³â Ñà2+ ó íåçáóäëèâèõ êë³òè-
íàõ ìàëî. Òàê, íàÿâí³ñòü SH-ãðóï ó ñêëàä³ ìîëåêóëè Na+-Ca2+-îáì³ííèêà
ìåìáðàíè ñåêðåòîðíèõ êë³òèí ñëèííî¿ çàëîçè ëè÷èíêè Chironomus plumosus
L. áóëî ïîñòóëüîâàíî íàìè íà îñíîâ³ çì³í àìïë³òóäè ñòðóìó Na+�Ca2+-îá-
ì³íó âíàñë³äîê çàëóæíåííÿ ïîçàêë³òèííîãî ñåðåäîâèùà [5] òà àíàë³çó ä³¿ íà
íüîãî êàò³îí³â âàæêèõ ìåòàë³â ç ð³çíîþ ñïîð³äíåí³ñòþ äî íèõ [6].

Âèõîäÿ÷è ç òîãî, ùî ³îíè Ñà2+ êîíòðîëþþòü ïðàêòè÷íî óñ³ êë³òèíí³ ôóíêö³¿, â
òîìó ÷èñë³ ³ çàïóñê ñåêðåö³¿ òðàâíèõ ôåðìåíò³â [16, 26], ìåòîþ ö³º¿ ðîáîòè º âèÿâëåí-
íÿ òà äîñë³äæåííÿ âëàñòèâîñòåé âèñîêîðåàêö³éíîçäàòíèõ SH-ãðóï ó ñêëàä³ ìîëåêóë
êàëüö³é-òðàíñïîðòíèõ á³ëê³â êë³òèí òðàâíèõ çàëîç çà äîïîìîãîþ ¿õ ðåàãåíò³â.

  Í.Â. Ôåä³ðêî, Â.Â. Ìàíüêî, Ì.Þ. Êëåâåöü
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Ìåòîäèêà

Äîñëiäæåííÿ ïðîâîäèëè in vitro íà içîëüîâàíèõ ñëèííèõ çàëîçàõ ëè÷èíêè
Chironomus plumosus L. çà îïèñàíîþ ðàíiøå ìåòîäèêîþ [4]. Äëÿ âèâ÷åííÿ
ñåêðåöi¿ òà çì³íè âì³ñòó Cà2+ â òêàíèí³ çàëîç çà ô³ç³îëîã³÷íèõ óìîâ âèêî-
ðèñòîâóâàëè âèõiäíèé ïîçàêëiòèííèé ðîç÷èí òàêîãî ñêëàäó (ììîëü/ë):
NaCl � 136,90, KCl � 5,36, CaCl2 � 1,76,  MgCl2 � 0,95, Na2HPO4 � 0,35,
KH2PO4 � 0,44; ãëþêîçà � 5,55; pH 7,2. Çâîðîòíèé ðåæèì ôóíêö³îíóâàííÿ
Na+�Ca2+-îáì³ííèêà àêòèâóâàëè çìåíøåííÿì [Na+]ç äî 35 ììîëü/ë, åêâ³-
ìîëÿðíî çàì³íèâøè 101,90 ììîëü/ë NaCl íà òð³ñ-Ñl. Ïàðàõëîðìåðêóîð³é-
áåíçîàò (ÏÕÌÁ) ó êîíöåíòðàö³ÿõ 1, 2,5, 5 òà 10 ìêìîëü/ë äîäàâàëè äî
âèõ³äíîãî òà ã³ïîíàòð³ºâîãî ðîç÷èí³â, à äèò³îòðå³òîë (ÄÒÒ) ó êîíöåíòðàö³ÿõ
0,01, 0,1, 0,5, 1, 5 ììîëü/ë � ò³ëüêè äî ã³ïîíàòð³ºâîãî ðîç÷èíó.

Âìiñò êàòiîíiâ Ñà2+ ó òêàíèí³ ñëèííèõ çàëîç âèçíà÷àëè ç âèêîðèñòàí-
íÿì àðñåíàçî ²²² i âèðàæàëè â íàíîìîëÿõ ó ïåðåðàõóíêó íà îäíó çàëîçó.

Âì³ñò çàãàëüíîãî áiëêà ó ãîìîãåíàòi òà ñóïåðíàòàíò³ âèçíà÷àëè çà ìåòî-
äîì Ëîóði  [18]. Éîãî â³äíîñíèé âì³ñò â iíêóáàö³éíîìó ñåðåäîâèù³, ÿêèé
áóâ ïîêàçíèêîì ñåêðåòîðíî¿ àêòèâíîñò³, ðîçðàõîâóâàëè ÿê ïðîöåíòíå
ñïiââiäíîøåííÿ âìiñòó áiëêà ó ñóïåðíàòàíò³ äî ñóìàðíîãî éîãî âì³ñòó ó
ãîìîãåíàòi òà ñóïåðíàòàíò³.

Äîñòîâ³ðí³ñòü çì³í âñòàíîâëþâàëè çà êðèòåð³ºì t Ñòüþäåíòà, ñòàòèñ-
òè÷íó îáðîáêó çä³éñíþâàëè ç âèêîðèñòàííÿì ïðîãðàìíîãî ïàêåòó äëÿ ïåð-
ñîíàëüíèõ êîìï�þòåð³â Microsoft Excel.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Ó ïåðø³é ñåð³¿ åêñïåðèìåíò³â ñïåöèô³÷íèé ñóëüôã³äðèëüíèé ðåàãåíò ÏÕÌÁ
äîäàâàëè äî ïîçàêë³òèííîãî ðîç÷èíó ³ç ô³ç³îëîã³÷íîþ êîíöåíòðàö³ºþ êàò³-
îí³â Na+, â ÿêîìó ³íêóáóâàëè çàëîçè ïðîòÿãîì 30 õâ. Âñòàíîâëåíî, ùî ÏÕÌÁ
ó êîíöåíòðàö³ÿõ 1,0, 2,5 òà 5,0 ìêìîëü/ë ï³äâèùóâàâ âì³ñò Ñà2+ ó òêàíèí³
çàëîç ó ñåðåäíüîìó íà 12,34, 61,67 òà 68,01 %, à ñåêðåö³þ çàãàëüíîãî á³ëêà �

Âïëèâ ïàðàõëîðìåðêóð³éáåíçîàòó òà äèò³îòðå³òîëó

Ðèñ.1. Çàëåæí³ñòü âì³ñòó Ñà2+ ó
òêàíèí³ ñëèííèõ çàëîç (1) òà
âì³ñòó á³ëêà ó ñåðåäîâèù³ ³íêó-
áàö³¿ (2) â³ä êîíöåíòðàö³¿
ïàðàõëîðìåðêóð³éáåíçîàòó;
[Na]+

e=136,9 ììîëü/ë.  *Ð<0,05,
***P<0,001.

íà 6,50, 7,54 òà 10,73 %
â³äïîâ³äíî. Ïðîòå ï³äâèùåí-
íÿ êîíöåíòðàö³¿ áëîêàòîðà äî
10 ìêìîëü/ë âèêëèêàëî
çìåíøåííÿ âì³ñòó Ñà2+ ó òêà-
íèí³ çàëîçè ó ñåðåäíüîìó íà
19,65 %, à âì³ñò á³ëêà ó ñå-
ðåäîâèù³ ³íêóáàö³¿ ïðè öüî-
ìó ïðàêòè÷íî íå â³äð³çíÿâ-
ñÿ â³ä êîíòðîëþ (ðèñ. 1).
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Í.Â. Ôåä³ðêî òà ³í.

Òàêèì ÷èíîì, ÏÕÌÁ ä³éñíî âïëèâàº íà êàëüö³éòðàíñïîðòí³ ñèñòåìè äîñë³ä-
æóâàíèõ êë³òèí, ïðè÷îìó ñïðÿìîâàí³ñòü öüîãî âïëèâó çàëåæèòü â³ä éîãî êîíöåíò-
ðàö³¿. Öå âêàçóº íà òå, ùî â³í âïëèâàº íå íà îäíó, à íà ê³ëüêà êàëüö³éòðàíñïîðòíèõ
ñèñòåì, ÿê³, äî òîãî æ, õàðàêòåðèçóþòüñÿ ð³çíîþ ÷óòëèâ³ñòþ äî íüîãî.

Äëÿ ïåðåâ³ðêè âèñëîâëåíîãî ì³ðêóâàííÿ ìè äîäàâàëè ÏÕÌÁ ó òèõ
æå êîíöåíòðàö³ÿõ äî ã³ïîíàòð³ºâîãî ñåðåäîâèùà ³íêóáàö³¿ çàëîç, êîëè
Na+�Ca2+- îáì³ííèê òðàíñïîðòóº êàò³îíè Ñà2+ ó êë³òèíè [4, 16], ôóíêö³îíó-
þ÷è ó çâîðîòíîìó ðåæèì³ (n×DmNa<DmCa). Ç�ÿñóâàëîñü, ùî çà öèõ óìîâ
ÏÕÌÁ ó êîíöåíòðàö³¿ 1 ìêìîëü/ë ï³äâèùóâàâ âì³ñò Ñà2+ ó òêàíèí³ ñëèííèõ
çàëîç  íà 26,72 %, òîä³ ÿê âì³ñò á³ëêà ó ñåðåäîâèù³ ³íêóáàö³¿ áóâ ìåíøèì çà
êîíòðîëü. Âíàñë³äîê äîäàâàííÿ äî ³íêóáàö³éíîãî ðîç÷èíó áëîêàòîðà ó êîíöåí-
òðàö³¿ 2,5, 5,0 òà 10,0 ìêìîëü/ë â³äáóâàëîñü çìåíøåííÿ äîñë³äæóâàíèõ ïîêàç-
íèê³â: âì³ñòó Ñà2+ ó çàëîçàõ  ó ñåðåäíüîìó íà 39,63, 49,64 ³ 48,93 %, à âì³ñòó
á³ëêà ó ñåðåäîâèù³  ³íêóáàö³¿ � íà 8,98, 23,31 ³ 18,48 % â³äïîâ³äíî (ðèñ. 2).

Íàé³ìîâ³ðí³øå, ùî ï³äâèùåííÿ âì³ñòó Ñà2+ ó òêàíèí³ çàëîç ïðè ä³¿
ÏÕÌÁ ó êîíöåíòðàö³¿ 1 ìêìîëü/ë ñïðè÷èíåíå ñòèìóëÿö³ºþ íàòð³éçàëåæ-
íîãî âõîäó Ca2+ (çâîðîòíîãî ðåæèìó ôóíêö³îíóâàííÿ Na+�Ca2+-îáì³ííè-
êà). Ïðîòå íå ìîæíà â³äêèäàòè ³ ò³º¿ ìîæëèâîñò³, ùî ÏÕÌÁ çì³íþº îäíî-
÷àñíî ³ ôóíêö³îíàëüíó àêòèâí³ñòü Ñà2+-ïîìïè ïëàçìàòè÷íî¿ ìåìáðàíè ÷è
Ñà2+-ïîìïè åíäîïëàçìàòè÷íîãî ðåòèêóëóìà.

Äëÿ òîãî, ùîá ç�ÿñóâàòè, çì³íè ôóíêö³îíóâàííÿ ÿêî¿ êàëüö³éòðàíñïîð-
òíî¿ ñèñòåìè äîñë³äæóâàíèõ êë³òèí âèêëèêàþòü ï³äâèùåííÿ âì³ñòó Ñà2+ ó
çàëîçàõ âíàñë³äîê ä³¿ ÏÕÌÁ ó íèçüêèõ êîíöåíòðàö³ÿõ, äî ã³ïîíàòð³ºâîãî
ñåðåäîâèùà ³íêóáàö³¿ íåîáõ³äíî áóëî á äîäàòè ñïåöèô³÷íèé áëîêàòîð îäí³º¿
ç öèõ ñèñòåì òðàíñïîðòó Ñà2+. Îñê³ëüêè ñïåöèô³÷íèõ áëîêàòîð³â Na+-Ca2+-îá-
ì³ííèêà íå âèÿâëåíî [8], òî ìè âèêîðèñòàëè åîçèí Y, ÿêèé, çã³äíî ç äàíèìè
ë³òåðàòóðè, åôåêòèâíî ïðèãí³÷óº Ñà2+-ïîìïó ïëàçìàòè÷íî¿ ìåìáðàíè (Ki
äëÿ Ñà2+,Ìg2+-ÀÒÔàçè ñîëþá³ë³çîâàíî¿ ³ç ñàðêîëåìè ãëàäêîì�ÿçîâèõ êë³òèí
ì³îìåòð³þ ñêëàäàº 0,8 ìêìîëü) òà íå âïëèâàº, íà â³äì³íó â³ä ³íøèõ, íà
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Ðèñ.2. Çì³íè âì³ñòó Ñà2+ ó òêà-
íèí³ ñëèííèõ çàëîç (1) òà âì³ñòó
á³ëêà ó ã³ïîíàòð³ºâîìó ñåðåäî-
âèù³ ³íêóáàö³¿ (2) ï³ä âïëèâîì
ïàðàõëîðìåðêóð³éáåíçîàòó.
[Na]+

e=35 ììîëü/ë. **P<0,01.

Na+-Ca2+-îáì³ííèê, ðîçòà-
øîâàíèé ó ò³é æå ñóá-
êë³òèíí³é ñòðóêòóð³ [8]. Íà
äîñë³äæóâàíèõ ñëèííèõ
çàëîçàõ íàìè âñòàíîâëåíî
[11], ùî â³í åôåêòèâíî ïðè-
ãí³÷óº ôóíêö³îíóâàííÿ
êàëüö³ºâî¿ ïîìïè ïëàçìà-
òè÷íî¿ ìåìáðàíè ó êîíöåí-
òðàö³¿ 5 ìêìîëü/ë.
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Ïðè äîäàâàíí³ äî ³íêóáàö³éíîãî ðîç÷èíó åîçèíó Y ÏÕÌÁ ó êîíöåíò-
ðàö³¿ 1 ìêìîëü/ë âèêëèêàâ ï³äâèùåííÿ âì³ñòó Ñà2+ ³ âì³ñòó á³ëêà â ñåðåäî-
âèù³ ³íêóáàö³¿ íà 20,20 ³ 25,14 %, 2,5 ìêìîëü/ë ÏÕÌÁ � íà 39,4 òà 21,98 %,
5 ìêìîëü/ë � íà 13,13 %, ïðîòå âì³ñò á³ëêà ïðè öüîìó çìåíøóâàâñÿ íà 9,77 %.
Âíàñë³äîê äîäàâàííÿ äî ñåðåäîâèùà ÏÕÌÁ ó êîíöåíòðàö³¿ 10 ìêìîëü/ë
âì³ñò Ñà2+ ó òêàíèí³ çàëîç òà á³ëêà ó ñåðåäîâèù³ ³íêóáàö³¿ çìåíøóâàâñÿ íà
40,4 òà 22,3 % â³äïîâ³äíî (ðèñ. 3).

Îñê³ëüêè  çìåíøåííÿ âì³ñòó Ñà2+ ó òêàíèí³ çàëîç âíàñë³äîê äîäàâàííÿ
ÏÕÌÁ äî ã³ïîíàòð³ºâîãî ñåðåäîâèùà ó êîíöåíòðàö³¿ 2,5-5 ììîëü/ë
(äèâ. ðèñ. 2) ïðàêòè÷íî íå ñïîñòåð³ãàºòüñÿ çà íàÿâíîñò³ ó ñåðåäîâèù³
åîçèíó Y, ìè ìàºìî âñ³ ï³äñòàâè ââàæàòè, ùî äàíå çìåíøåííÿ çóìîâëåíå
çì³íîþ ôóíêö³îíóâàííÿ Ñà2+-ïîìïè ïëàçìàòè÷íî¿ ìåìáðàíè àáî (÷è îäíî-
÷àñíî) ìåìáðàíè åíäîïëàçìàòè÷íîãî ðåòèêóëóìà. À îñê³ëüêè öå çìåíøåííÿ
ñïîñòåð³ãàëîñÿ çà ô³ç³îëîã³÷íî¿ êîíöåíòðàö³¿ íàòð³þ ó ñåðåäîâèù³ (ïðàâäà,
ïðè êîíöåíòðàö³¿ ÏÕÌÁ 10 ììîëü/ë; äèâ. ðèñ. 1), ìè ðîáèìî âèñíîâîê,
ùî âîíî çóìîâëåíî â îñíîâíîìó ïðèãí³÷åííÿì ïîìïè åíäîïëàçìàòè÷íîãî
ðåòèêóëóìà. Öå ñòâîðþº íåñïðèÿòëèâ³ óìîâè äëÿ àêóìóëÿö³¿ Ñà2+ ñåêðåòîð-
íèìè êë³òèíàìè â ã³ïîíàòð³ºâîìó ñåðåäîâèù³ íàâ³òü çà óìîâè ïîâíîãî áëî-
êóâàííÿ Ñà2+-ïîìïè ïëàçìàòè÷íî¿ ìåìáðàíè.

Îñòàííº çóìîâëåíå òèì, ùî SH-ãðóïè â ñêëàä³ àêòèâíîãî öåíòðó
Ñà2+,Mg2+-ÀÒÔàçè, ÿê ³ ³íøèõ ôåðìåíòàòèâíèõ ñèñòåì, õàðàêòåðèçóºòüñÿ
âèñîêîþ ñïåöèô³÷íîþ ÷óòëèâ³ñòþ äî ðåàãåíò³â, ÿê³ óòâîðþþòü ìåðêàïòèäè
[2]. Âíàñë³äîê öüîãî ïîõ³äí³ ðòóò³ ïðèãí³÷óþòü òðàíñïîðòíó Ca2+,Mg2+-
ÀÒÔàçó [18, 22, 28], à ïðîòåêòîðè SH-ãðóï ñòèìóëþþòü ¿¿ [25].

Çá³ëüøåííÿ âì³ñòó Ñà2+ ó òêàíèí³ çàëîç íà ôîí³ áëîêóâàííÿ Ñà2+-ïîì-
ïè ïëàçìàòè÷íî¿ ìåìáðàíè åîçèíîì Y çóìîâëåíå, íàé³ìîâ³ðí³øå, ñòèìóëÿ-
ö³ºþ Na+�Ca2+-îáì³ííèêà ó çâîðîòíîìó ðåæèì³.

Ðàí³øå íàìè áóëî ïîêàçàíî, ùî êàò³îíè Ñd2+ (0,01 � 0,5 ììîëü/ë),
ÿê³ õàðàêòåðèçóþòüñÿ âèñîêîþ ñïîð³äíåí³ñòþ äî SH-ãðóï àì³íîêèñëîòíèõ
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Ðèñ. 3. Çì³íè âì³ñòó Ñà2+ ó
òêàíèí³ ñëèííèõ çàëîç (1) òà
âì³ñòó á³ëêà ó ñåðåäîâèù³ (2)
âíàñë³äîê äîäàâàííÿ äî ã³ïî-
íàòð³ºâîãî ³íêóáàö³éíîãî ðîç-
÷èíó (136,9 ììîëü/ë NaCl)
ïàðàõëîðìåðêóð³éáåíçîàòó íà
ôîí³ åîçèíó Y (5 ìêìîëü/ë).
**P<0,01.

çàëèøê³â [27], âèêëèêàëè
ï³äâèùåííÿ àìïë³òóäè
âõ³äíîãî ñòðóìó Na+�Ca2+-
îáì³íó ìåìáðàíè äîñë³ä-
æóâàíèõ êë³òèí [6, 7] òà
çá³ëüøåííÿ âì³ñòó Ñà2+ ó ¿õ
òêàíèí³ ³ ñåêðåö³¿ á³ëêà, ñòè-
ìóëüîâàíèõ ã³ïîíàòð³ºâèì

Âïëèâ ïàðàõëîðìåðêóð³éáåíçîàòó òà äèò³îòðå³òîëó
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ñåðåäîâèùåì [15]. Íà îñíîâ³ öüîãî ìè ïðèïóñòèëè, ùî ï³ñëÿ çâ�ÿçóâàííÿ
êàò³îí³â êàäì³þ ç îáì³ííèêîì âîíè òðàíñïîðòóþòüñÿ âñåðåäèíó êë³òèí, äå
ìîæóòü âçàºìîä³ÿòè ç ñóëüôã³äðèëüíèìè ãðóïàìè ó ñêëàä³ éîãî ðåãóëÿòîð-
íîãî öåíòðó ç íàñòóïíèìè çì³íàìè â ðåçóëüòàò³ öüîãî éîãî êîíô³ãóðàö³¿.

Îñê³ëüêè ÏÕÌÁ ó íèçüêèõ êîíöåíòðàö³ÿõ ñòèìóëþº ôóíêö³îíóâàííÿ
Na+�Ca2+-îáì³ííèêà, òî î÷åâèäíî, éîãî àêòèâí³ñòü âèçíà÷àºòüñÿ ëèøå íå-
çíà÷íîþ ê³ëüê³ñòþ SH-ãðóï [2]. Íàÿâí³ â ë³òåðàòóð³ â³äîìîñò³ äîâîäÿòü
çäàòí³ñòü êàò³îí³â ðòóò³ òà ¿¿ îðãàí³÷íèõ ñïîëóê åôåêòèâíî ñòèìóëþâàòè
âõ³ä Ñà2+ ó êë³òèíè ÷åðåç ïîòåíö³àëçàëåæí³ êàëüö³ºâ³-êàíàëè [28]. Òîìó
ëîã³÷íî ïðèïóñòèòè, ùî çìåíøåííÿ âì³ñòó Ñà2+ ó çàëîçàõ òà ñåêðåö³¿ ïðè
âèùèõ êîíöåíòðàö³ÿõ áëîêàòîðà ìîæå áóòè âèêëèêàíå ñòèìóëÿö³ºþ âõ³äíî-
ãî ïîòîêó Ñà2+ ÷åðåç ïîòåíö³àëçàëåæí³ êàëüö³ºâ³ êàíàëè ÿê çà óìîâàõ ô³ç³î-
ëîã³÷íîãî, òàê ³ ã³ïîíàòð³ºâîãî ñåðåäîâèùà ³íêóáàö³¿. Íàÿâí³ñòü ïîòåíö³à-
ëîçàëåæíèõ êàëüö³ºâèõ êàíàë³â [3], ÿê³ çàáåçïå÷óþòü, â òîìó ÷èñë³, ³
ñòàö³îíàðíèé âõ³ä Ñà2+, äîâåäåíà äëÿ êë³òèí äîñë³äæóâàíèõ çàëîç [10].

Òàêèì ÷èíîì, ç îäåðæàíèõ ðåçóëüòàò³â ñë³ä çðîáèòè âèñíîâîê, ùî áëî-
êàòîð ñóëüôã³äðèëüíèõ ãðóï ÏÕÌÁ âèêëèêàº çì³íè ôóíêö³îíóâàííÿ
Na+�Ca2+-îáì³ííèêà, Ñà2+-ïîìïè ïëàçìàòè÷íî¿ ìåìáðàíè ³ åíäîïëàçìàòè÷-
íîãî ðåòèêóëóìà òà, ìîæëèâî, ïîòåíö³àëçàëåæíèõ êàëüö³ºâèõ êàíàë³â ñåê-
ðåòîðíèõ êë³òèí òðàâíèõ çàëîç, ùî ï³äòâåðäæóº âàæëèâó ðîëü SH-ãðóï ó
ðåãóëÿö³¿ ¿õ ä³ÿëüíîñò³.

Ï³äòâåðäæåííÿì âàæëèâî¿ ðîë³ ñóëüôã³äðèëüíèõ ãðóï ó ôóíêö³îíóâàíí³
ìåìáðàííèõ ñèñòåì òðàíñïîðòó Ñà2+ ìîæóòü ñëóæèòè âèÿâëåí³ íàìè çì³íè
éîãî âì³ñòó ó òêàíèí³ äîñë³äæóâàíèõ çàëîç òà ñåêðåö³¿ ¿õ êë³òèíàìè çàãàëüíîãî
á³ëêà âíàñë³äîê ä³¿ ïðîòåêòîðà SH-ãðóï ÄÒÒ. Ç�ÿñóâàëîñü, ùî õî÷à äîäàâàííÿ
äî ã³ïîíàòð³ºâîãî ñåðåäîâèùà ³íêóáàö³¿ çàëîç ÄÒÒ ó êîíöåíòðàö³¿ 0,01 ììîëü/ë
íå ñóïðîâîäæóâàëîñü äîñòîâ³ðíèìè çì³íàìè äîñë³äæóâàíèõ ïîêàçíèê³â, ó âè-
ùèõ êîíöåíòðàö³ÿõ (0,1, 0,5, 1 òà 5 ììîëü/ë) ÄÒÒ ñïðè÷èíþâàâ çá³ëüøåííÿ
âì³ñòó Ñà2+ ó çàëîçàõ ó ñåðåäíüîìó íà 15,66, 40,96, 53,01 òà 24,10 %, à âì³ñò
á³ëêà ó ñåðåäîâèù³ ³íêóáàö³¿ � çìåíøóâàâñÿ  â ñåðåäíüîìó íà 8,43, 17,17, 25,11
òà 29,29 %. Âëàñíå òàêå çá³ëüøåííÿ âì³ñòó Ñà2+ ó òêàíèí³ çàëîç ³ îäíî÷àñíå
çìåíøåííÿ ð³âíÿ ñåêðåö³¿ ñâ³ä÷èòü ïðî íåïðÿìó ñòèìóëÿö³þ ö³ºþ ðå÷îâèíîþ
Ñà2+-ïîìïè åíäîïëàçìàòè÷íîãî ðåòèêóëóìà çà ðàõóíîê õåëàòóâàííÿ êàò³îí³â
âàæêèõ ìåòàë³â, íàÿâíèõ ó ñåðåäîâèù³ ³íêóáàö³¿ ó ñë³äîâèõ ê³ëüêîñòÿõ.

N.V.Fedirko, V.V.Manko, M.Yu.Klevets

INFLUENCE OF p-CHLORMERCURIBENZOATE AND
DITHIOTHREITOL ON THE Ca2+ CONTENT IN THE SALIVARY
GLANDS AND THEAR PROTEIN SECRETION

It has been shown, less concentrations of p-chlormercuribenzoate  (1 and 2,5 mM)
increased Ca2+ content in gland tissue and thereby protein secretion level that may
occured mainly by suppression Ca2+-pump or/and stimulation of Na+-Ca2+-exchange
(both in cell plasma membrane) through modulation of SH-groups which form part
of their moleculs. Higher PCMB concentrations markedly decreased Ca2+ content in
gland tissue as well as protein secretion. Effects of PCMB (5 and 10 mM), depending

Í.Â. Ôåä³ðêî òà ³í.

Ðîáîòà âèêîíàíà çà ñïðèÿííÿ Çàõ³äíî-Óêðà¿íñüêîãî
öåíòðó á³îìåäè÷íèõ äîñë³äæåíü
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on the direction of Na+-Ca2+-exchange functioning (Ca2+-efflux or Ca2+-influx), were
evoked or pressumably by suppression of endoplasma reticulum Ñà2+-pump (at
conditions Na+-dependent Ca2+-efflux) or Na+-dependent Ca2+-influx into the cells
that clearly confirmed when PCMB was added on the backgraund of eosin Y (specific
Ca2+-ATPase inhibitor). Possible role of potentialdependent Ca2+-channnels in the
mediating of PCMB effects is discussed. Introducing of dythiothreitol (DTT) increased
Ca2+ content in glands and decreased secretion level obviously by protection of SH-
groups of cell Ca2+-transporting systems and thereby diminished [Ca2+]i. Finnaly, we
confirm important functional role of SH-groups in the regulation of Ca2+-homeostasis
in secretory cells of exocrine glands.

Ivan Franko Nataional University of Lviv
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