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ÓÄÊ 577.352.5.:612.622

Þ. Â. Äàíèëîâè÷

Ìîæëèâà ðîëü àì³àêó
ÿê ïàðàêðèííîãî ðåãóëÿòîðà â òêàíèíàõ ìàòêè

Èññëåäîâàëè âîçìîæíîñòü îáðàçîâàíèÿ àììèàêà (NH
3
) â ýíäîìåòðèè ìàòêè è åãî âëèÿíèå íà

îáìåí Ñà2+ è Í+ â ïëàçìàòè÷åñêîé ìåìáðàíå êëåòîê ìèîìåòðèÿ. Âûäåëåíèå ñòðîìàëüíûõ êëåòîê
ýíäîìåòðèÿ è ñóñïåíçèè èíòàêòíûõ ìèîöèòîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ìàòîê ñâèíåé è
êðûñ, ïîëüçóÿñü òðàäèöèîííûìè ìåòîäèêàìè. Óñòàíîâëåíî, ÷òî â ñóñïåíçèè ñòðîìàëüíûõ êëå-
òîê ýíäîìåòðèÿ òåñòèðóåòñÿ îòíîñèòåëüíî âûñîêàÿ ÀÌÔ-äåçàìèíàçíàÿ (àäåíîçèíìîíîôîñ-
ôàò-àìèíîãèäðîëàçíàÿ, ÊÔ 3.5.4.6.) àêòèâíîñòü � (53±2) ìêìîëü èíîçèíìîíîôîñôàòà . ÷-1 . ìã-1

áåëêà. Ïîêàçàíû òàêæå ïðîäóêöèÿ àììèàêà è åãî âûõîä âî âíåêëåòî÷íîå ïðîñòðàíñòâî, êî-
òîðûå äîñòîâåðíî óñèëèâàþòñÿ â ïðèñóòñòâèè 1 ìêìîëü/ë àöåòèëõîëèíà è èíòåíñèâíî óãíå-
òàþòñÿ 0,1 ììîëü/ë F-, íåñïåöèôè÷åñêèì èíãèáèòîðîì ÀÌÔ-äåçàìèíàçû. Ýòî äàåò âîçìîæ-
íîñòü ïðåäïîëîæèòü ðîëü ÀÌÔ-äåçàìèíàçû â îáðàçîâàíèè NH

3
 ñòðîìàëüíûìè êëåòêàìè

ýíäîìåòðèÿ è åãî âûõîä âî âíåêëåòî÷íîå ïðîñòðàíñòâî ïðè ñòèìóëÿöèè àöåòèëõîëèíîì. Äîáàâ-
ëåíèå ðàñòâîðà àììèàêà (4 ììîëü/ë) ê ñóñïåíçèè ìèîöèòîâ ñîïðîâîæäàåòñÿ çíà÷èòåëüíûì
ïîâûøåíèåì ðÍ âî âíåêëåòî÷íîì è âíóòðèêëåòî÷íîì ïðîñòðàíñòâå, ïðè÷åì ïîñëåäíåå
óãíåòàåòñÿ áëîêàòîðàìè ïàññèâíîãî òðàíñïîðòà Í+ ÷åðåç ìåìáðàíó 0,1 ììîëü/ë 4-àìèíî-
ïèðèäèíîì è òåòðàýòèëàììîíèåì. Ìîæíî ïðåäïîëîæèòü, ÷òî äîáàâëåíèå ðàñòâîðà àììèàêà
ïðèâîäèò ê óâåëè÷åíèþ ãðàäèåíòà ïðîòîíîâ íà ìåìáðàíå ìèîöèòîâ è óñèëåíèþ òðàíñìåìá-
ðàííîãî âûõîäà Í+ èç öèòîïëàçìû. Ïðîäåìîíñòðèðîâàíà òàêæå âîçìîæíîñòü ñòèìóëÿöèè
4 ììîëü/ë NH

4
+ àöåòèëõîëèíàêòèâèðóåìîãî ïàññèâíîãî òðàíñïîðòà Ñà2+ â ìèîöèòû, óãíå-

òàåìîãî 1 ììîëü/ë Cd2+ è 1 íìîëü/ë íèôåäèïèíîì. Ïîâûøåíèå êîíöåíòðàöèè Ñà2+ â öèòîçîëå
â äàííûõ óñëîâèÿõ èíòåíñèâíî óãíåòàåòñÿ ïðîòîíîôîðîì (0,04%-ì 2,4-äèíèòðîôåíîëîì) è
ýôôåêòèâíî óñèëèâàåòñÿ èíãèáèòîðîì Na+�Í+-îáìåííèêà â ïëàçìàëåììå 0,1 ììîëü/ë àìèëî-
ðèäîì. Âåðîÿòíî, ïðîèñõîäèò óñèëåíèå ëèãàíäàêòèâèðîâàííîãî ïàññèâíîãî òðàíñïîðòà Ñà2+

ðàññåèâàíèåì òðàíñìåìáðàííîãî ãðàäèåíòà ïðîòîíîâ, êîòîðûé ñóùåñòâóåò íà ïëàçìàòè-
÷åñêîé ìåìáðàíå ìèîöèòîâ çà ñ÷åò ïðîòåêàíèÿ öèòîçîëüíûõ îêèñëèòåëüíûõ ïðîöåññîâ è ìî-
æåò óâåëè÷èâàòüñÿ âñëåäñòâèå îáðàçîâàíèÿ àììèàêà â ýíäîìåòðèè. Ðîëü äèôôóíäèðóþùåãî
èç ýíäîìåòðèÿ NH

3
 â ðåãóëÿöèè ôóíêöèîíàëüíîé àêòèâíîñòè ìàòêè òðåáóåò äàëüíåéøèõ èññëå-

äîâàíèé, îäíàêî óæå íà ýòîì ýòàïå ìîæíî ïðåäïîëîæèòü, ÷òî ìîëåêóëû NH
3
 (èëè NH

4
+)

ìîãóò âûïîëíÿòü ðîëü ïàðàêðèííîãî ðåãóëÿòîðà â ñèñòåìå ýíäîìåòðèé � ìèîìåòðèé.

ÂÑÒÓÏ

Ïðîáëåìà ô³ç³îëîã³÷íî¿ ðîë³ àêòèâíèõ ìåòà-
áîë³ò³â àçîòó òà êèñíþ, à ñàìå îêñèäó àçîòó
(NO), ïåðîêñèäó âîäíþ, àì³àêó âèð³øóºòü-
ñÿ ïðîòÿãîì òðèâàëîãî ÷àñó. Ðåçóëüòàòè
äîñë³äæåíü îñòàíí³õ ðîê³â äîçâîëÿþòü
ðîçãëÿäàòè NO òà éîãî ñòàá³ëüí³ ïîõ³äí³, â
ïåðøó ÷åðãó, í³òðèò-àí³îíè, (NO

2
-) ÿê

ñèëüíîä³þ÷³ óòåðîðåëàêñàíòè [2, 21, 36, 38].

Âàæëèâèì ìåòàáîë³òîì àçîòèñòîãî îáì³íó
âèñòóïàº àì³àê (NH

3
), ÿêèé óòâîðþºòüñÿ â

òêàíèíàõ â îñíîâíîìó âíàñë³äîê ÀÌÔ-àì³-
íîã³äðîëàçíî¿ ðåàêö³¿ [15, 19, 22, 24, 25, 31�
33, 35]. Öèêë õ³ì³÷íèõ ïåðåòâîðåíü, ÿêèé
âêëþ÷àº â ñåáå NO, éîãî ñòàá³ëüí³ ïîõ³äí³
òà àì³àê îòðèìàâ íàçâó «öèêë îêñèäó àçî-
òó». Â ë³òåðàòóð³ äèñêóòóºòüñÿ ïèòàííÿ ïðî
ðîëü NH

3
 ó ìåõàí³çìàõ åëåêòðîìåõàí³÷íîãî

ñïðÿæåííÿ â ñêåëåòíîìó ì�ÿç³ [9, 13]. Äóæå
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ìàëî â³äîìîñòåé â³äíîñíî óòâîðåííÿ òà ô³-
ç³îëîã³÷íîãî çíà÷åííÿ NH

3
 ó ìàòö³.

Ôóíêö³îíóâàííÿ ì³îìåòð³ÿ ìàòêè (ãëà-
äåíüêîì�ÿçîâîãî ñèíöèò³ÿ) íåîáõ³äíî ðîç-
ãëÿäàòè â ò³ñíîìó çâ�ÿçêó ç åíäîìåòð³àëü-
íîþ òêàíèíîþ. Îñòàííÿ ðîçòàøîâàíà øà-
ðîì íàä ì³îìåòð³ºì ³ º ã³ñòîëîã³÷íî íåîäíî-
ð³äíèì óòâîðåííÿì. Âîíà ñêëàäàºòüñÿ ç ïî-
âåðõíåâîãî ³ çàëîçèñòîãî åï³òåë³þ, ñòðî-
ìàëüíèõ êë³òèí, ïðîíèçàíà íåðâîâèìè òà
êðîâîíîñíèìè çàê³í÷åííÿìè. Âàæëèâèìè â
ôóíêö³îíàëüíîìó â³äíîøåíí³ åëåìåíòàìè
åíäîìåòð³ÿ âèñòóïàþòü éîãî ñòðîìàëüí³
êë³òèíè [17, 37]. Ïðîâîäÿòüñÿ ÷èñëåíí³ äîñ-
ë³äæåííÿ ðîë³ åíäîìåòð³ÿ â ìåíñòðóàëüíîìó
öèêë³, çàïë³äíåííi òà ðîçâèòêó ïëîäà [4; 12,
17, 37]. Íà îñíîâ³ ë³òåðàòóðíèõ äàíèõ åíäî-
ìåòð³é ìîæíà ðîçãëÿäàòè ÿê òêàíèíó, ùî
ïðèéìàº, ðîçï³çíàº ð³çíîìàí³òí³ �çîâí³øí³�
ïîäðàçíèêè òà òðàíñôîðìóº ¿õ ó âèãëÿä³
óòâîðåíèõ âòîðèííèõ ìåñåíäæåð³â ³ (àóòî-)
ïàðàêðèííèõ ðåãóëÿòîð³â, ÿê³ çäàòí³ êîíòðîëþ-
âàòè ðîáîòó ÿê ñàìîãî åíäîìåòð³ÿ, òàê ³ òêà-
íèí, ùî éîãî îòî÷óþòü. Ðîëü åíäîìåòð³ÿ â
ïðîäóêö³¿ NH

3
 òà ðåãóëÿö³¿ ôóíêö³îíàëüíî¿ àê-

òèâíîñò³ ì³îìåòð³ÿ ïðàêòè÷íî íå äîñë³äæåíà.
Àì³àê ëåãêî äèôóíäóº â êë³òèíàõ ³ òêà-

íèíàõ [13]. Óòâîðþþ÷èñü â åíäîìåòð³¿, â³í
ìîæå íàäõîäèòè äî ì³îìåòð³àëüíîãî ñèíöè-
ò³ÿ òà áåçïîñåðåäíüî âïëèâàòè ÿê íà ïëàç-
ìàòè÷íó ìåìáðàíó ì³îöèò³â, òàê ³ íà
êëþ÷îâ³ öèòîçîëüí³ åôåêòîðí³ ñèñòåìè. Öå
çóìîâëþº ³íòåðåñ äî âèâ÷åííÿ ìîëåêó-
ëÿðíèõ ìåõàí³çì³â ðåãóëÿö³¿ çàçíà÷åíîþ
ñïîëóêîþ ïåðøèõ åòàï³â àêòèâàö³¿ ì³îöèò³â,
à ñàìå âõîäó Ñà2+ ç ïîçàêë³òèííîãî ñåðåäî-
âèùà ³ ïîäàëüøîãî ðîçâèòêó êàëüö³éçàëåæ-
íèõ ïðîöåñ³â ó öèòîçîë³. Íà îñíîâ³ åëåêòðî-
ô³ç³îëîã³÷íèõ, á³îõ³ì³÷íèõ ³ á³îô³çè÷íèõ
ï³äõîä³â íèí³ ñôîðìîâàíå óÿâëåííÿ ïðî òå,
ùî âõ³ä Ñà2+ â ì³îïëàçìó ç ïîçàêë³òèííîãî
ñåðåäîâèùà ïðè çáóäæåíí³ ì³îöèò³â ñóïðî-
âîäæóºòüñÿ âèõîäîì Í+ ç öèòîçîëþ çà ãðà-
ä³ºíòîì êîíöåíòðàö³¿, ÿêèé ñòâîðþºòüñÿ
âíàñë³äîê ïðîõîäæåííÿ öèòîçîëüíèõ îêèñ-
íèõ ïðîöåñ³â. Â ðåçóëüòàò³ öüîãî êîðîòêî-
òðèâàëå çàëóæåííÿ öèòîïëàçìè ïðèçâîäèòü

äî ñòèìóëÿö³¿ âèâ³ëüíåííÿ Ñà2+ ç ñàðêîïëàç-
ìàòè÷íîãî ðåòèêóëóìà, ïîñèëåííÿ óòâîðåí-
íÿ êîìïëåêñó êàëüö³é � êàëüìîäóë³í ³ àêòè-
âàö³¿ ê³íàçè ëåãêèõ ëàíöþã³â ì³îçèíó, ùî
³í³ö³þº êîíòðàêòèëüíèé àêò [1, 6�8, 10, 11,
18, 26, 28]. Ö³ äàí³ äîçâîëÿþòü ðîçãëÿäàòè
Í+ ÿê âòîðèííèé ìåñåíäæåð ³ ïîòóæíèé
ðåãóëÿòîð êàëüö³ºâîãî ãîìåîñòàçó â êë³òèí³.
Ïîêàçàíî ³ñíóâàííÿ âçàºìîçâ�ÿçàíîãî îáì³-
íó Ñà2+ ³ Í+ íà ð³âí³ ïëàçìàòè÷íî¿ ìåìáðà-
íè ì³îöèò³â ìàòêè [5].

Ò³ñíèé êîíòàêò åíäîìåòð³ÿ ç ì³îìåò-
ð³àëüíîþ òêàíèíîþ ïåðåäáà÷àº, ùî óòâî-
ðåííÿ NH

3
 â åíäîìåòð³¿ âíàñë³äîê äåçàì³íó-

âàííÿ àäåíîçèíìîíîôîñôàòó ìîæå ïðèç-
âåñòè äî ñóòòºâîãî êîðîòêîòðèâàëîãî ï³äâè-
ùåííÿ ðÍ ÿê ó ñàìîìó åíäîìåòð³¿, òàê ³ â
ïðîñòîð³ íàâêîëî ì³îöèò³â. Îñòàííº ïðèïó-
ùåííÿ ãðóíòóºòüñÿ íà äóæå âèñîê³é ïðîíèê-
íîñò³ NH

3
 êð³çü ïëàçìîëåìó òà çäàòíîñò³

äî åôåêòèâíî¿ ì³æêë³òèííî¿ äèôóç³¿ [13].
Çì³íè ðÍ ó ïîçàêë³òèííîìó ïðîñòîð³ ì³îöè-
ò³â ìîæóòü âèñòóïàòè ô³ç³îëîã³÷íèì ðåãóëÿ-
òîðîì êàëüö³ºâîãî ãîìåîñòàçó [9, 13]. ²íøè-
ìè ñëîâàìè, ìîæíà ïðèïóñòèòè, ùî NH

3

âïëèâàº ÿê íà òðàíñïîðò Í+, òàê ³ Ñà2+ â
ïëàçìàòè÷í³é ìåìáðàí³.

Ïåðåäáà÷àºòüñÿ, ùî íåàáèÿêó ðîëü â³-
ä³ãðàº àöåòèëõîë³í ó ðåãóëÿö³¿ àêòèâíîñò³
ìàòêè. Çîêðåìà, ïðîäåìîíñòðîâàíà çíà÷íà
ïðîäóêö³ÿ éîãî ïëàöåíòîþ òà íåðâîâèìè
çàê³í÷åííÿìè, ÿê³ ïðîíèçóþòü åíäîìåòð³é
[37]. Àöåòèëõîë³í ðîçãëÿäàºòüñÿ òàêîæ ÿê
îäèí ç íàéâàæëèâ³øèõ ðåãóëÿòîð³â ³îííîãî
òðàíñïîðòó ó ïëàçìîëåì³ êë³òèí ì³îìåòð³ÿ.

Ìåòà ö³º¿ ðîáîòè � âèâ÷èòè ìîæëèâ³ñòü
óòâîðåííÿ NH

3
 ñòðîìàëüíèìè êë³òèíàìè

åíäîìåòð³ÿ çà óìîâ ñòèìóëÿö³¿ àöåòèëõîë³-
íîì ³ äîñë³äèòè âïëèâ NH

3
 íà ïàñèâíèé Í+-

³ Ñà2+-òðàíñïîðò ó ïëàçìàòè÷í³é ìåìáðàí³
ì³îöèò³â ìàòêè.

ÌÅÒÎÄÈÊÀ

Âèä³ëåííÿ ñòðîìàëüíèõ êë³òèí åíäîìåòð³ÿ.
Â äîñë³äàõ âèêîðèñòîâóâàëè ìàòêè íåâàã³ò-
íèõ ñâèíåé â³êîì äî äåñÿòè ì³ñÿö³â. Åíäî-
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ìåòð³àëüíó òêàíèíó â³äîêðåìëþâàëè â³ä
ì³îìåòð³þ çà äîïîìîãîþ ñêàëüïåëÿ. Äëÿ
âèä³ëåííÿ ñòðîìàëüíèõ êë³òèí åíäîìåòð³ÿ
âèêîðèñòîâóâàëè îïèñàíó ìåòîäèêó [37] â
íåçíà÷í³é ìîäèô³êàö³¿. Æèòòºçäàòí³ñòü
êë³òèí îäåðæàíîãî ïðåïàðàòó âèçíà÷àëè çà
äîïîìîãîþ çàáàðâëåííÿ òðèïàíîâèì ñèí³ì.
Ê³ëüê³ñòü æèâèõ êë³òèí, ÿêó îá÷èñëþâàëè
çà äîïîìîãîþ êàìåðè Ãîðÿºâà, ñòàíîâèëà
â ñåðåäíüîìó 85�90 % â³ä óñüîãî ÷èñëà
êë³òèí ó ô³ëüòðàò³.

Âèçíà÷åííÿ ÀÌÔ-äåçàì³íàçíî¿ àêòèâ-
íîñò³ â ñóñïåíç³¿ ñòðîìàëüíèõ êë³òèí
åíäîìåòð³ÿ. Âèçíà÷åííÿ ÀÌÔ-äåçàì³íàçíî¿
àêòèâíîñò³ ïðîâîäèëè â ñåðåäîâèù³, ùî
ìàëî íàñòóïíèé ñêëàä (â ìîëü/ë): ÀÌÔ �
6, KCl � 1,5, Hepes-òð³ñ-áóôåð � 25, ðÍ 7,4,
äî ÿêîãî äîäàâàëè êë³òèíè (40�60 ìêã á³ë-
êà). Äëÿ ïåðôîðàö³¿ òà ñîëþá³ë³çàö³¿ êë³òèí
âèêîðèñòîâóâàëè òðèòîí Õ-100 ó çðîñòàþ-
÷èõ êîíöåíòðàö³ÿõ. Êîíòðîëåì áóëè äîñë³äè
áåç äîäàâàííÿ äåòåðãåíòà. Ðåàêö³éíå ñåðå-
äîâèùå ³íêóáóâàëè 3 õâ ïðè 30 îÑ. Ðåàêö³þ
çóïèíÿëè äîäàâàííÿì òðèõëîðîöòîâî¿ êèñ-
ëîòè (10 %), 0,5 ìë öüîãî ñåðåäîâèùà äîâî-
äèëè âîäîþ äî 25 ìë ³ êîëîðèìåòðóâàëè íà
ñïåêòðîôîòîìåòð³ ïðè äîâæèí³ õâèë³ 265 íì.
Ï³äðàõóíêè ïðîâîäèëè ç âèêîðèñòàííÿì
êîåô³ö³ºíòà ìîëÿðíî¿ åêñòèíêö³¿, ÿêèé
ñòàíîâèâ 6,2 [9].

Âèçíà÷åííÿ NH
3
. Äëÿ âèçíà÷åííÿ NH

3

â íàäîñàäîâ³é ð³äèí³ (öåíòðèôóãóâàëè êë³-
òèííó ñóñïåíç³þ 10 õâ ïðè 100 g) âèêîðèñ-
òîâóâàëè 1,7 ììîëü/ë òðèí³òðîáåíçîëñóëü-
ôîíîâî¿ êèñëîòè (ÒÍÁÑ), ÿêà ñïåöèô³÷íî
âçàºìîä³þ÷è ç â³ëüíèìè àì³íîãðóïàìè, óò-
âîðþº çàáàðâëåí³ ñïîëóêè â ëóæíîìó ñåðå-
äîâèù³ [3, 13].

Êàë³áðóâàëüíó êðèâó áóäóâàëè ç âèêî-
ðèñòàííÿì (NH

4
)

2
SO

4
 â áîðàòíîìó áóôåð³.

Ï³ñëÿ 25 õâ ³íêóáàö³¿ ç ÒÍÁÑ ïðè 37 îÑ
ðåàêö³þ çóïèíÿëè äîäàâàííÿì 0,1 ìîëü/ë
NaH

2
PO

4
 ç 1,5 ìîëü/ë Na

2
SO

3
. Ó äîñë³äàõ

çàì³ñòü ñóëüôàòó àìîí³þ áðàëè àë³êâîòó
íàäîñàäîâî¿ ð³äèíè. Ñïåêòðîôîòîìåòðè÷í³
âèì³ðþâàííÿ ïðîâîäèëè ïðè äîâæèí³ õâèë³
420 íì ùîäî ñóì³ø³ ðåàêòèâ³â.

Âèä³ëåííÿ ñóñïåíç³¿ ³íòàêòíèõ ì³îöèò³â
ç ì³îìåòð³ÿ ùóð³â. Ñóñïåíç³þ ãëàäåíüêî-
ì�ÿçîâèõ êë³òèí ìàòêè íåâàã³òíèõ ùóð³â,
åñòðîãåí³çîâàíèõ çà 16 ãîä äî çàáîðó òêà-
íèíè, îäåðæóâàëè ç âèêîðèñòàííÿì êîëàãå-
íàçè ³ ñîºâîãî ³íã³á³òîðà òðèïñèíó çà äîïî-
ìîãîþ ìåòîäó Ìîëëàðäà òà ñï³âàâò. [14].
Â 1 ìë îòðèìàíî¿ êë³òèííî¿ ñóñïåíç³¿ ì³ñ-
òèëîñÿ â ñåðåäíüîìó 6,58 . 106 ì³îöèò³â;
ê³ëüê³ñòü æèòòºçäàòíèõ êë³òèí � 90�95 %
â³ä çàãàëüíî¿ ê³ëüêîñò³ êë³òèí (âèçíà÷àëè ïðè
ôàðáóâàíí³ êë³òèííîãî ïðåïàðàòó òðèïà-
íîâèì ñèí³ì).

Âèçíà÷åííÿ êîíöåíòðàö³¿ öèòîçîëüíîãî
Ñà2+ ç âèêîðèñòàííÿì ôëóîðåñöåíòíîãî çîí-
äà fura-2AM. Âèêîðèñòîâóâàëè ñòàíäàðòíó
ïðîöåäóðó íàâàíòàæåííÿ çîíäîì òà ðåºñò-
ðàö³¿ ñèãíàëó, ÿêà áóëà ðîçðîáëåíà ñàìå äëÿ
ì³îöèò³â ìàòêè [14]. Îñê³ëüêè âèêîðèñòî-
âóâàëè îäíîõâèëüîâèé ðåæèì âèì³ðþâàííÿ,
çàñòîñóâàííÿ öüîãî ìåòîäó äîçâîëÿº îòðè-
ìóâàòè ëèøå óÿâíó êîíöåíòðàö³þ êàò³îíà â
öèòîïëàçì³ êë³òèí ì³îìåòð³ÿ. Çáóäæóâàëè
òà ðåºñòðóâàëè ôëóîðåñöåíòíèé ñèãíàë íà
ôëóîðèìåòð³ �Hitachi-240� çà òàêèõ óìîâ:
λ çáóäæåííÿ=340 íì (øèðèíà ù³ëèíè 2 íì),
λ ôëóîðåñöåíö³¿=500 íì (øèðèíà ù³ëèíè 4
íì); îòðèìóâàëè âåëè÷èíó ñèãíàëó F â
óìîâíèõ îäèíèöÿõ. Ïî çàê³í÷åíí³ âèì³ð³â
êë³òèíè ðóéíóâàëè 0,1%-ì äåòåðãåíòîì, âå-
ëè÷èíà ñèãíàëó çà öèõ óìîâ � Fmax. Äîäà-
âàëè â êþâåòó äëÿ âèì³ðþâàíü 0,5 ììîëü/ë
MnCl

2
 òà îòðèìóâàëè âåëè÷èíó ñèãíàëó �

Fmin. Ðîçðàõóíîê óÿâíî¿ êîíöåíòðàö³¿ â³ëü-
íîãî öèòîçîëüíîãî êàëüö³þ ïðîâîäèëè çà
ôîðìóëîþ: [Ñà2+]³ = Êd [F � Fmin]/[Fmax �
F], äå Êd=224 íìîëü/ë [14, 20]. Ôëóîðåñ-
öåíö³þ çàëèøê³â ïîçàêë³òèííîãî çîíäà, ÿêà
ñòàíîâèòü 15�20 % â³ä çàãàëüíî¿ ôëóîðåñ-
öåíö³¿ çîíäà, îö³íþâàëè, äîäàþ÷è ðîç÷èí 50
ìêìîëü/ë MnCl

2
 äî àë³êâîòè íàâàíòàæåíèõ

êë³òèí.
Âèçíà÷åííÿ âíóòð³øíüîêë³òèííîãî ðÍ

(ðÍ
³
) ì³îöèò³â ç âèêîðèñòàííÿì ôëóîðåñ-

öåíòíîãî çîíäà BCECF-AM. Ïðîöåäóðà íà-
âàíòàæåííÿ çîíäîì â³äïîâ³äàëà âèùåíàâå-
äåí³é ç íåçíà÷íèìè ìîäèô³êàö³ÿìè. Ðåæèì

Ìîæëèâà ðîëü àì³àêó
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âèì³ðþâàííÿ áóâ òàêèì: λ çáóäæåííÿ=506 íì
(øèðèíà ù³ëèíè 3 íì), λ ôëóîðåñöåíö³¿=530 íì
(øèðèíà ù³ëèíè 10 íì) [14, 27]. Êàë³áðó-
âàííÿ ñèãíàëó ôëóîðåñöåíö³¿ ïðîâîäèëè íà
ïî÷àòêó êîæíîãî åêñïåðèìåíòó ç âèêîðèñ-
òàííÿì ïðîòîíîôîðó 2,4-äèí³òðîôåíîëó
(0,05%); ðÍ ïîçàêë³òèííîãî ñåðåäîâèùà (ðÍî)
HEPES-òð³ñ-áóôåðîì íà ð³âí³ 6,0�7,25. Çà
òàêèõ óìîâ ðÍ âíóòð³øíüî- òà ïîçàêë³òèí-
íîãî ñåðåäîâèùà âð³âíîâàæóºòüñÿ ³ ìîæíà
êàë³áðóâàòè ñèãíàë ó êîîðäèíàòàõ �çíà÷åí-
íÿ ðîçðàõîâàíîãî ðÍ � âåëè÷èíà óìîâíîãî
ñèãíàëó�. Çà óìîâ âèêîðèñòàííÿ ðåæèìó
îäíîõâèëüîâî¿ ôëóîðèìåòð³¿ ðîçðàõîâàí³
íàìè çíà÷åííÿ ðÍ³ íå º àáñîëþòíèìè, à
ëèøå óÿâíèìè.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ï³äõ³ä äî âèð³øåííÿ ïåðøî¿ åêñïåðèìåí-
òàëüíî¿ çàäà÷³ ïîòðåáóº äîêàçó íàÿâíîñò³
âèñîêî¿ àêòèâíîñò³ ÀÌÔ-äåçàì³íàçè â ñòðî-
ìàëüíèõ êë³òèíàõ åíäîìåòð³ÿ. Ìåòîäèêà
âèçíà÷åííÿ ÀÌÔ-äåçàì³íàçè â êë³òèíàõ
çóìîâëþºòüñÿ öèòîïëàçìàòè÷íîþ ëîêàë³çà-
ö³ºþ ôåðìåíòà òà éîãî ò³ñíèì êîíòàêòîì ç
ô³ëàìåíòàìè òà ìåìáðàííèìè ñòðóêòóðàìè
[9, 13]. Êîðåêòíå âèçíà÷åííÿ ïîòðåáóº âèêî-
ðèñòàííÿ äåòåðãåíòíî¿ òåõí³êè òà âèñîêî¿
äåç³íòåãðóþ÷î¿ êîíöåíòðàö³¿ õëîðèäó êàë³þ
[9, 13]. Íàìè âñòàíîâëåíî, ùî çà íàÿâíîñò³
1,5 ìîëü/ë õëîðèäó êàë³þ ïðè çðîñòàþ÷î¿
êîíöåíòðàö³¿ òðèòîíà Õ-100 ñïîñòåð³ãàºòüñÿ
ï³äâèùåííÿ ÀÌÔ-äåçàì³íàçíî¿ àêòèâíîñò³
â ñóñïåíç³¿ ñòðîìàëüíèõ êë³òèí åíäîìåòð³ÿ
ç òåíäåíö³ºþ äî ã³ïåðáîë³÷íî¿ çàëåæíîñò³.
Ìàêñèìàëüíà àêòèâí³ñòü ïðè çàñòîñóâàíí³
0,2 % òðèòîíà Õ-100 ñòàíîâèòü 53±2
(ìêìîëü ³íîçèíìîòîôîñôàòó . ãîä-1 . ìã-1

á³ëêà). Öå çíà÷åííÿ â³äíîñíî âèñîêå ³ â³äïî-
â³äàº çíàéäåíîìó â ³íøèõ òêàíèíàõ, çîêðå-
ìà ì�ÿçîâ³é [9, 31, 32], íåðâîâ³é [15, 19, 22,
24, 25] à òàêîæ â åðèòðîöèòàõ [33].

Ç ³íøîãî áîêó, ñóñïåíç³ÿ ñòðîìàëüíèõ
êë³òèí åíäîìåòð³ÿ ìàº çäàòí³ñòü ÿê äî áà-
çàëüíîãî ïðîäóêóâàííÿ NH

3
 â ïîçàêë³òèííå

ñåðåäîâèùå (23±6) íìîëü NH
3
 . ãîä-1 . ìã-1

á³ëêà, òàê ³ äî àöåòèëõîë³íñòèìóëüîâàíîãî
(ðèñ. 1). Â îñòàííüîìó âèïàäêó öåé ïðîöåñ
ñóòòºâî ïðèãí³÷óºòüñÿ ³îíàìè ôòîðó äî ð³â-
íÿ íèæ÷îãî çà êîíòðîëüíèé. Öåé ôàêò
ñâ³ä÷èòü íà êîðèñòü ôåðìåíòçàëåæíîãî
á³îñèíòåçó NH

3
. F- ðîçãëÿäàþòü òàêîæ ÿê

³íã³á³òîð ÀÌÔ-äåçàì³íàçè, ùî çâ�ÿçóþòü ç
ïðèãí³÷åííÿì ôòîðèäîì çâîðîòíîãî ôîñôî-
ðèëþâàííÿ � äåôîñôîðèëþâàííÿ ôåðìåíòà
[15, 19, 22, 24-25]. Ãðóíòóþ÷èñü íà íàøèõ
ðåçóëüòàòàõ, ìîæíà ïðèïóñòèòè ðîëü ÀÌÔ-
äåçàì³íàçè â ïðîäóêóâàíí³ NH

3
 ñòðîìàëü-

íèìè êë³òèíàìè â ïîçàêë³òèííå ñåðåäîâèùå
ïðè ñòèìóëÿö³¿ àöåòèëõîë³íîì.

Â³äîìî, ùî àì³àê ëåãêî ïðîíèêàº êð³çü
ìåìáðàíó ³ òîìó ìîæå ñóòòºâî çì³íþâàòè
ðÍ öèòîïëàçìè ì³îöèò³â [9, 13, 34]. Ä³éñíî,
äîäàâàííÿ ðîç÷èíó àìîí³þ äî ñóñïåíç³¿

Þ. Â. Äàíèëîâè÷

Ðèñ. 1. Áàçàëüíà ïðîäóêö³ÿ àì³àêó ñòðîìàëüíèìè
êë³òèíàìè åíäîìåòð³ÿ â ïîçàêë³òèííå ñåðåäîâèùå (1) òà
ïðè ñòèìóëÿö³¿ êë³òèí 1 ìêìîëü/ë àöåòèëõîë³íîì (2), à
òàêîæ ïðèãí³÷åííÿ öèõ ïðîöåñ³â F- 0,1 ììîëü/ë (3).
Êîíöåíòðàö³ÿ ïîçàêë³òèííîãî Ñà2+ 1 ììîëü/ë.
* P<0,05 ïîð³âíÿíî ç êîíòðîëåì (n=5)

íìîëü NH3 
. ìã-1 á³ëêà. ãîä-1

36

24

*

*

1 2 3
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ì³îöèò³â ñóïðîâîäæóºòüñÿ çíà÷íèì çá³ëü-
øåííÿì ðÍ³ ïðèáëèçíî â³ä 6,7 â êîíòðîë³ äî
8,1 (ðèñ. 2). Îäåðæàí³ çíà÷åííÿ ðÍ³ ì³îöè-
ò³â, â³äïîâ³äíî äî âèêîðèñòàíîãî íàìè ðå-
æèìó âèì³ðþâàííÿ, º óìîâíèìè âåëè÷èíà-
ìè. Äëÿ ïîð³âíÿííÿ, çíà÷åííÿ ðÍ³ êë³òèí ó
ñïîêî¿, ðîçðàõîâàíå çà ð³âíÿííÿì Íåðíñòà
ñòàíîâèòü 6,4, à äëÿ ì�ÿç³â ñóäèí � 7,1±0,1
ïðè ðÍî=7,4 òà 37 îÑ, ó ðàç³ çíèæåííÿ
òåìïåðàòóðè ðÍ³ ñòàº á³ëüø íèçüêèì [16].
Çàëóæåííÿ öèòîïëàçìè ÷àñòêîâî ïðèãí³-
÷óºòüñÿ ³íã³á³òîðàìè êàíàëüíîãî Í+-òðàí-
ñïîðòó [29] (4-àì³íîï³ðèäèíîì ³ òåòðàåòèë-
àìîí³ºì). Ö³ äàí³ ñâ³ä÷àòü, ùî äîäàâàííÿ
ðîç÷èíó àìîí³þ äî ñóñïåíç³¿ ì³îöèò³â ³ â³ä-
ïîâ³äíå çàëóæåííÿ ïîçàêë³òèííîãî ïðîñòîðó
ñóïðîâîäæóºòüñÿ ïîñèëåííÿì òðàíñìåìá-
ðàííîãî âèõîäó Í+ ç öèòîïëàçìè, à çíà÷èòü,
ÿê ìîæíà ïðèïóñòèòè, ñòâîðþþòüñÿ óìîâè
äëÿ çá³ëüøåííÿ çíà÷åííÿ ∆ðÍ íà ïëàçìî-
ëåì³ ïðè äîäàâàíí³ àì³àêó äî ñóñïåíç³¿
ì³îöèò³â. Íà îñíîâ³ åêñïåðèìåíòàëüíèõ
äàíèõ ìîæíà âèñóíèòè ïðèïóùåííÿ, ùî
âèõ³ä Í+ ç öèòîïëàçìè ïðè çàëóæåíí³ ïîçà-
êë³òèííîãî ïðîñòîðó çä³éñíþºòüñÿ ÿê ÷åðåç
êàíàëè, òàê ³ ïî íåêàíàëüíèì ìåõàí³çìàì,

îñê³ëüêè ï³äâèùåííÿ ðÍ³ ëèøå ÷àñòêîâî
ïðèãí³÷óºòüñÿ ³íã³á³òîðàìè âîäíåâèõ êàíà-
ë³â. Øâèäê³ñòü öèõ ïðîöåñ³â, íàáàãàòî âèùà,
í³æ ïðîíèêíåííÿ íåéòðàëüíîãî àì³àêó â
êë³òèíó, òîìó ùî ïðîâ³äí³ñòü ïëàçìàëåìè
äëÿ Í+ ñòàíîâèòü áëèçüêî 10-1 Ñì/ñ, à äëÿ
íåéòðàëüíîãî àì³àêó � 2,6 . 10-4 Ñì/ñ (äëÿ
çàðÿäæåíèõ êàò³îí³â àìîí³þ ìåìáðàíà âçà-
ãàë³ ñëàáêî ïðîíèêíà) [13, 34].

Ïîïåðåäí³ìè äîñë³äæåííÿìè [5] ìè
íàìàãàëèñÿ ðîçêðèòè ìåõàí³çìè ðàí³øå
çàðåºñòðîâàíîãî ñòèìóëþâàëüíîãî âïëèâó
òðàíñìåìáðàííîãî ãðàä³ºíòà ïðîòîí³â íà
ïàñèâíó êàëüö³ºâó ïðîíèêí³ñòü ïëàçìîëåìè
ì³îìåòð³ÿ. Â ¿õ îñíîâ³, ÿê ìè ïðèïóñêàºìî,
ëåæàòü êîíôîðìàö³éí³ çì³íè ìåìáðàíè ³,
çîêðåìà, çì³íè âëàñòèâîñòåé êàðáîêñèëü-
íèõ ãðóï, ÿê³ áåðóòü áåçïîñåðåäíþ ó÷àñòü
ó ðåöåïö³¿ ³ òðàíñìåìáðàííîìó ïåðåíîñ³
Ñà2+. Ìîæíà âèñóíóòè ã³ïîòåçó, ùî òðàíñ-
ìåìáðàííèé ãðàä³ºíò ïðîòîí³â ³, â³äïîâ³äíî,
âèõ³ä Í+ ç öèòîïëàçìè ì³îöèò³â çá³ëüøó-
þòüñÿ ïðè çàëóæåíí³ ïîçàêë³òèííîãî ñåðå-
äîâèùà NH

3
, ùî ñòèìóëþº íàäõîäæåííÿ

Ñà2+ ó ì³îöèòè. Äëÿ ¿¿ ï³äòâåðäæåííÿ ìè
ïðîâåëè íàñòóïíó ñåð³þ äîñë³äæåíü.

Äëÿ âèð³øåííÿ ïîñòàâëåíîãî ïèòàííÿ ìè
îáðàëè ìîäåëüíèé ïðîöåñ ë³ãàíäàêòèâîâà-
íîãî âõîäó Ñà2+ â ì³îöèòè çà ãðàä³ºíòîì
êîíöåíòðàö³¿. Ç ðåçóëüòàò³â, ïðåäñòàâëåíèõ
íà ðèñ. 3, áà÷èìî, ùî àöåòèëõîë³í (0,1
ììîëü/ë) ïðèçâîäèâ äî ñóòòºâîãî ï³äâè-
ùåííÿ âì³ñòó â³ëüíîãî öèòîçîëüíîãî Ñà2+ â
ì³îöèòàõ â³ä 147 íìîëü/ë ± 18 íìîëü/ë â
êîíòðîë³ (áàçàëüíèé ð³âåíü Ñà2+) äî 319
íìîëü/ë ± 93 íìîëü/ë çà ä³¿ àãîí³ñòà.
Ðîçðàõîâàíà êîíöåíòðàö³ÿ Ñà2+ â öèòîçîë³
îïèñàíèì âèùå ìåòîäîì º óÿâíîþ âåëè÷è-
íîþ, àëå â³äïîâ³äàº çíà÷åííÿì, ÿê³ îòðèìàí³
çà âèêîðèñòàííÿ fura-2AM ó äâîõâèëüîâîìó
ðåæèì³ íà ³íøèõ êë³òèííèõ îá�ºêòàõ [1].
Àöåòèëõîë³í³íäóêîâàíå ï³äâèùåííÿ êîí-
öåíòðàö³¿ öèòîçîëüíîãî Ñà2+ ïîâí³ñòþ
ïðèãí³÷óâàëîñÿ áëîêàòîðàìè êàëüö³ºâî¿
ïðîâ³äíîñò³ L-òèïó [1, 6�8, 10, 11, 18, 26,
28] ÿê íåîðãàí³÷íî¿ (1 ììîëü/ë Cd2+), òàê ³

Ìîæëèâà ðîëü àì³àêó

Ðèñ. 2. Óÿâíå çíà÷åííÿ ðÍ³ öèòîïëàçìè ì³îöèò³â,
âèì³ðÿíå ç âèêîðèñòàííÿì ôëóîðåñöåíòíîãî çîíäà
BCECF-AM â îäíîõâèëüîâîìó ðåæèì³: 1 � áàçàëüíå
çíà÷åííÿ ðÍ³ ì³îöèò³â; 2 � çà óìîâè äîäàâàííÿ
4 ììîëü/ë ðîç÷èíà àìîí³þ äî ñóñïåíç³¿ êë³òèí; 3 � çà
ä³¿ 0,1 ììîëü/ë 4-àì³íîï³ðèäèíó; 4 � çà ä³¿ 0,1 ììîëü/ë
òåòðàåòèëàìîí³þ (t=25 îÑ, ðÍî 7.4; n=5)

1 32

7,0

9,0

8,0

4

pHi
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îðãàí³÷íî¿ ïðèðîäè (1 íìîëü/ë í³ôåäèï³íó).
Ïîïåðåäíüî îäåðæàíàí³ ðåçóëüòàòè ñâ³ä-
÷àòü íà êîðèñòü òîãî, ùî ñòèìóëÿö³ÿ ì³îöè-
ò³â àãîí³ñòîì â íàø³é ìîäåë³ ïðèçâîäèòü äî
âõîäó Ñà2+ â öèòîçîëü çà ãðàä³ºíòîì êîí-
öåíòðàö³¿ ç ïîçàêë³òèííîãî ñåðåäîâèùà, ùî
â³äïîâ³äàº óÿâëåííÿì ïðî ³ñíóâàííÿ â
ïëàçìîëåì³ êë³òèí ì³îìåòð³ÿ êàëüö³ºâèõ êà-
íàë³â L-òèïó, ïðè÷îìó äîäàâàííÿ àöåòèë-
õîë³íó âèêëèêàº äåïîëÿðèçàö³þ ïîñèëåííÿì
íåñåëåêòèâíî¿ êàò³îííî¿ ïðîíèêíîñò³ ïëàç-
ìîëåìè, à öå ïðèçâîäèòü äî àêòèâàö³¿ êàëü-
ö³ºâèõ êàíàë³â L-òèïó [7]. Ó öüîìó âàð³àíò³
ïîñòàíîâêè åêñïåðèìåíòó âñòàíîâëåíî, ùî
çàëóæåííÿ ïîçàêë³òèííîãî ñåðåäîâèùà
ðîç÷èíîì àìîí³þ ïðèçâîäèëî äî ïîñèëåííÿ
àöåòèëõîë³í³íäóêîâàíîãî âõîäó Ñà2+ â
ì³îöèòè (äèâ. ðèñ. 3). Öåé ïðîöåñ ïðèã-
í³÷óâàâñÿ Cd2+ òà í³ôåäèï³íîì, ùî ñâ³ä÷èòü
ïðî ïîñèëåííÿ âõîäó Ñà2+, îïîñåðåäêîâàíîãî
êàëüö³ºâèìè êàíàëàìè. Òåîðåòè÷íî ìîæëèâ³
òàê³ ïîÿñíåííÿ öüîãî ÿâèùà: äåïðîòîíó-

âàííÿ çîâí³øíüî¿ (âíóòð³øíüî¿) ÷àñòèíè
êàëüö³ºâèõ êàíàë³â àáî/³ ìîäóëÿö³ÿ ãðà-
ä³ºíòîì ïðîòîí³â êàëüö³ºâîãî òðàíñïîðòó.
Íå â³äêèäàþ÷è ïåðøîãî âàð³àíòà ïîÿñ-
íåííÿ, íà êîðèñòü äðóãîãî ñâ³ä÷àòü íàñòóïí³
åêñïåðèìåíòàëüí³ ðåçóëüòàòè. Ïî-ïåðøå,
ââåäåííÿ ïðîòîíîôîðà ïðèçâîäèòü äî äóæå
³íòåíñèâíîãî çíèæåííÿ çàçíà÷åíîãî åôåêòó,
íàâ³òü íèæ÷å áàçàëüíî¿ êîíöåíòðàö³¿ Ñà2+.
Öå ãîâîðèòü ïðî çíà÷åííÿ òðàíñìåìá-
ðàííîãî ∆ðÍ íå ëèøå â ìåõàí³çìàõ àìîí³é-
ñòèìóëüîâàíîãî âõîäó Ñà2+, àëå é â ï³ä-
òðèìàíí³ áàçàëüíî¿ êîíöåíòðàö³¿ Ñà2+ â
ì³îöèòàõ. Íàãàäàºìî, ùî ó ñòàí³ ñïîêîþ
ðÍ³<ðÍî, îñê³ëüêè â íàøîìó åêñïåðèìåíò³
ðÍî~7,4 (ðîç÷èí Õåíêñà), à óÿâíå çíà÷åííÿ
ðÍ³~6,7�6,75. Ïî-äðóãå, ñïåöèô³÷íèé ³í-
ã³á³òîð Na+ � Í+-îáì³ííèêà àì³ëîðèä [13,
23, 30] ñóòòºâî ï³äâèùóâàâ ñòèìóëüîâàíå
çàëóæåííÿì ïîñèëåííÿ âõîäó Ñà2+ â ì³îöè-
òè, ùî ìîæíî ïîÿñíèòè ëèøå ïðèãí³÷åííÿì
íàòð³éçàëåæíî¿ êîìïîíåíòè òðàíñïîðòó Í+.

Þ. Â. Äàíèëîâè÷

Ðèñ. 3. Óÿâíà êîíöåíòðàö³ÿ öèòîçîëüíîãî Ñà2+ âèì³ðÿíà ç âèêîðèñòàííÿì
ôëóîðåñöåíòíîãî çîíäà fura-2AM â îäíîõâèëüîâîìó ðåæèì³ çà òàêèõ
óìîâ: 1 � áàçàëüíèé ð³âåíü â êë³òèíàõ áåç ñòèìóëÿö³¿; 2 � ïðè ä³¿ 0,1
ììîëü/ë àöåòèëõîë³íó; 3 � àêòèâàö³ÿ 0,1 ììîëü/ë àöåòèëõîë³íîì òà 4
ììîëü/ë ðîç÷èíîì àìîí³þ; 4 � ³íã³áóâàííÿ îñòàííüîãî ïðîöåñó 1 ììîëü/ë
Cd2+; 5 � 1 íìîëü/ë í³ôåäèï³íîì; 6 � 0,04% 2,4-äèí³òðîôåíîëîì; 7 �
äîäàâàííÿ 0,1 ììîëü/ë àì³ëîðèäó çà óìîâè àêòèâàö³¿ àöåòèëõîë³íîì ³
ðîç÷èíîì àìîí³þ (t=25 îÑ, ðÍî 7.4; n=5)

500

íìîëü/ë [Ca2+]i

100

21

1000

543 6 7

Òàêèì ÷èíîì, àíàë³ç íàøèõ
ðåçóëüòàò³â ñâ³ä÷èòü íà êî-
ðèñòü ìîæëèâîñò³ ðåãóëÿö³¿
ë³ãàíäàêòèâîâàíîãî ïàñèâíîãî
òðàíñïîðòó Ñà2+ ðîçñ³þâàí-
íÿì òðàíñìåìáðàííîãî ãðà-
ä³ºíòà ïðîòîí³â. Îñòàíí³é ³ñ-
íóº íà ïëàçìîëåì³ ì³îöèò³â ³
ìîæå çá³ëüøóâàòèñÿ âíàñë³-
äîê ïðîäóêóâàííÿ àì³àêó åíäî-
ìåòð³ºì.

Ðîëü äèôóíäóþ÷îãî ç åíäî-
ìåòð³þ àì³àêó â ðåãóëÿö³¿
ôóíêö³îíàëüíî¿ àêòèâíîñò³
ìàòêè ïîòðåáóº ïîäàëüøîãî
äîñë³äæåííÿ, àëå âæå íà öüî-
ìó åòàï³ íàì çäàºòüñÿ ìîæ-
ëèâèì ïðèïóñòèòè, ùî ìîëå-
êóëè NH

3
 (÷è NH

4
+) çäàòíi

â³ä³ãðàâàòè ðîëü ïàðàêðèí-
íîãî ðåãóëÿòîðà â ñèñòåì³
åíäîìåòð³é � ì³îìåòð³é ïî
àíàëîã³¿ ç NO (NO

2
-) ÷è Î

2
-

(Í
2
Î

2
).
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Iu. V. Danylovych

POSSIBLE  ROLE  OF  AMMONIUM
IN  PARACRINE   REGULATIONS  OF  UTERUS
FUNCTIONS

An opportunity of formation of ammonia (NH
3
) in utera en-

dometrium and its influence on exchange of Ñà2+ and Í+ in
plasmalemma of myometrium was investigated. Dissociation
of endometrium stroma cells and myocytes suspension was
carried from utera of pigs and rats in accordance with the
traditional techniques. In suspension of stroma cells a rather
high ÀÌÐ-deaminase activity (53±2 mmol IÌÐ/hour on 1 mg
of protein) was determined. It was demonstrated that ammo-
nia release in extracellular space (measured by the changes of
colouring of trinitrobenzolsulfonate acid) was significantly
amplified by 1 mM acetylcholine and decreased by 0,1 mM
fluoride ions, nonspecific ÀÌÐ-deaminase inhibitor. It en-
ables to assume a role of ÀÌÐ-deaminase in formation of NH

3

by endometrium stroma cells and its release into extracellular
space during acetylcholine stimulation. The addition of am-
monia (4mÌ) to suspension of myocytes is accompanied by
significant increase in ðÍ (measured by the change in BCECF
fluorescence) in extracellular and intracellular space, and the
last parameter is inhibited by the blockers of passive Í+ trans-
port across the membrane: 0,1 mM 4-aminopyridine and tet-
raethylammonium. It is possible that addition of ammonia-
containing solution results in increase in proton gradient on
myocyte membrane and  in amplification of Í+ efflux. The
opportunity of stimulation of acetylcholine-activated passive
Ñà2+ transport in myocytes by 4 mM NH

4
+ that was sup-

pressed by 1 mM cadmium and 1 nÌ nifedipine was also
shown using fluorescent probe FURA-2AM. The increase in
Ñà2+concentration in cytoplasm in the given conditions is in-
tensively oppressed by protonophore (0,04 % 2,4-dinitro-
phenol) and is effectively amplified by Na+/Í+-exchange in-
hibitor 0,1 mM amyloride. It is possible to assume an
amplification of lygand-activated passive Ñà2+ transport caused
by dispersion of transmembrane proton gradient which exists
on plasmalemma and can be increased by ammonia formation
in endometrium. The role of diffused from endometrium NH

3
 in

regulation of utera functional activity requires further
investigation, however already at this stage it is possible to
assume, that NH

3
 molecules (or ion NH

4
+) can carry out a role of

paracrine regulator in the system endometrium-myometrium.

Palladin Institute of Biochemistry, National Academy of
Sciences of Ukraine, Kyiv
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