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Ðåçþìå. Ó äîñë³äàõ íà 40 á³ëèõ íåë³í³éíèõ ñòàòåâî-

çð³ëèõ ùóðàõ-ñàìöÿõ ç ³íäóêîâàíèì ä³óðåçîì çà óìîâ íàâà-

íòàæåííÿ âîäîþ íèçüêîãî ïîâåðõíåâîãî íàòÿãó (43 äèí/ñì)

ïîð³âíÿíî ç³ çâè÷àéíîþ âîäîã³ííîþ âîäîþ (ïîâåðõíåâèé

íàòÿã 73 äèí/ñì) âñòàíîâëåíî íàÿâí³ñòü ñèñòåìíîãî âïëè-

âó ç ãàëüìóâàííÿì ïîâåðõíåâîãî íàòÿãó ñå÷³ (ð<0,01),

çìåíøåííÿì âòðàò ³ç ñå÷åþ á³ëêà òà íàÿâí³ñòþ äîñòîâ³ðíèõ

âçàºìîçàëåæíîñòåé ì³æ ïîâåðõíåâèì íàòÿãîì ñå÷³, êîíöåí-

òðàö³ÿìè ³îí³â íàòð³þ òà á³ëêà ñå÷³.

Êëþ÷îâ³ ñëîâà: âîäíèé ä³óðåç, ïîâåðõíåâèé íàòÿã,

êîðàëîâèé êàëüö³é, åêñêðåö³ÿ á³ëêà, áàãàòîôàêòîðíèé ðå-

ãðåñ³éíèé àíàë³ç.

Âñòóï. Â³äîìî, ùî ïîâåðõíåâèé íàòÿã âîäè, ÿêà
çàçíàëà îáðîáêè êîðàëîâèì êàëüö³ºì (êîðàë Ñàíãî,
î.Îê³íàâà, ßïîí³ÿ) çíèæóºòüñÿ ç 73 äèí/ñì äî 43 äèí/ñì.
Ïîâåðõíåâèé íàòÿã âíóòð³øíüîêë³òèííî¿ âîäè òàêîæ
ñêëàäàº 43 äèí/ñì [3, 8, 9]. Çàêîíîì³ðíî ïîñòàº ïèòàí-
íÿ ïðî òå, ùî íàâàíòàæåííÿ îðãàí³çìó âîäîþ íèçüêî-
ãî ïîâåðõíåâîãî íàòÿãó ïîâèííî áóòè åíåðãåòè÷íî
âèã³äíèì äëÿ êë³òèí, ó òîìó ÷èñë³ äëÿ íåôðîöèò³â,
ãîëîâíèì åíåðãîçàëåæíèì ïðîöåñîì ÿêèõ º ðåàáñîð-
áö³ÿ ³îí³â íàòð³þ. Âîäíî÷àñ äî ñüîãîäí³øíüîãî äíÿ íå
ç’ÿñîâàíî ïèòàííÿ ùîäî ñèñòåìíîñò³ âïëèâó âîäè íè-
çüêîãî ïîâåðõíåâîãî íàòÿãó íà îðãàí³çì òà íà åêñêðå-
òîðíó ôóíêö³þ íèðîê â ³íòàêòíèõ òâàðèí.

Ìåòà äîñë³äæåííÿ. Ç’ÿñóâàòè âïëèâ íàâàíòà-
æåííÿ âîäîþ íèçüêîãî ïîâåðõíåâîãî íàòÿãó íà ïîêà-
çíèêè åêñêðåòîðíî¿ ôóíêö³¿ íèðîê òà ïîâåðõíåâèé
íàòÿã ñå÷³ ïîð³âíÿíî ç ³íäóêîâàíèì ä³óðåçîì çâè÷àé-
íîþ âîäîã³ííîþ âîäîþ.

Ìàòåð³àë ³ ìåòîäè. Â åêñïåðèìåíòàõ íà 40 ñà-
ìöÿõ á³ëèõ íåë³í³éíèõ ùóð³â ìàñîþ 0,16-0,18 êã
äîñë³äæóâàëè âïëèâ íàâàíòàæåííÿ âîäîþ íèçüêîãî
ïîâåðõíåâîãî íàòÿãó (43 äèí/ñì), ÿêó îòðèìóâàëè
øëÿõîì îáðîáêè âîäîã³ííî¿ âîäè êîðàëîâèì êàëüö³-
ºì (êîðàë Ñàíãî, î.Îê³íàâà, ßïîí³ÿ) [4]. Åêñêðåòîð-
íó ôóíêö³þ íèðîê âèâ÷àëè çà óìîâ âîäíîãî ³íäóêî-
âàíîãî ä³óðåçó òà íàâàíòàæåííÿ âîäîþ íèçüêîãî ïî-
âåðõíåâîãî íàòÿãó, äëÿ ÷îãî äîñë³äæóâàí³ ð³äèíè â
ê³ëüêîñò³ 5% â³ä ìàñè ò³ëà çà äîïîìîãîþ ìåòàëåâî-
ãî çîíäà óâîäèëè ùóðàì ó øëóíîê ³ç ïîäàëüøèì çáî-
ðîì ñå÷³  âïðîäîâæ 2 ãîäèí. Ó ñå÷³ âèçíà÷àëè êîíöåí-
òðàö³¿ êðåàòèí³íó çà ðåàêö³ºþ ç ï³êðèíîâîþ êèñëî-
òîþ. Êîíöåíòðàö³¿ ³îí³â íàòð³þ òà êàë³þ äîñë³äæóâà-
ëè ìåòîäîì ôîòîìåòð³¿ ïîëóì‘ÿ íà ÔÏË-1. Êîíöåí-
òðàö³þ á³ëêà â ñå÷³ îö³íþâàëè çà ìåòîäîì ³ç ñóëüôî--
ñàë³öèëîâîþ êèñëîòîþ. Âèçíà÷àëè ðÍ ñå÷³, êîíöåí-
òðàö³¿ êèñëîò ùî òèòðóþòüñÿ, àì³àêó. Ðîçðàõîâóâàëè:
åêñêðåö³þ ³îí³â êàë³þ, íàòð³þ, á³ëêà, êèñëîò ùî òè-
òðóþòüñÿ, àì³àêó, àìîí³éíèé êîåô³ö³ºíò [1, 5, 7].
Ïîâåðõíåâèé íàòÿã ñå÷³ âèçíà÷àëè ñòàëàãìîìåòðè÷-

íèì ìåòîäîì ï³äðàõóíêó êðàïåëü çà ìåòîäîì Õàð-
ê³ícîíà, â îñíîâ³ ÿêîãî ëåæèòü âèçíà÷åííÿ âàãè
êðàïë³, ùî â³äðèâàºòüñÿ â³ä êàï³ëÿðà ï³ä ä³ºþ ñèëè
òÿæ³ííÿ. Ñòàëàãìîìåòð ÿâëÿº ñîáîþ êàë³áðîâàíó
áþðåòêó ç ðîçøèðåííÿì ó ñåðåäí³é ÷àñòèí³, ÿêà çà-
ê³í÷óºòüñÿ òîâñòîñò³ííèì êàï³ëÿðîì ³ç â³äøë³ôîâà-
íèì ê³íöåì. Ïðè âèçíà÷åíí³ ì³æôàçíîãî íàòÿãó êà-
ï³ëÿð, ñïðÿìîâàíèì óíèç, îïóñêàëè â ïîñóäèíó ³ç
äîñë³äæóâàíîþ ð³äèíîþ. Ïðè â³äðèâ³ âàãà êðàïë³ Ð

k

óð³âíîâàæóºòüñÿ ñèëîþ, ð³âíîþ ïîâåðõíåâîìó íàòÿ-
ãó, ïîìíîæåíîìó íà äîâæèíó êîëà êàï³ëÿðà ðàä³óñîì
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ïî ðàä³óñó øèéêè êðàïë³, ÿêèé ìåíøèé çà ðàä³óñ
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óòâîðþâàëèñÿ ïðè âèò³êàíí³ âîäè. Ó ïîäàëüøîìó
êàï³ëÿð çàïîâíþâàëè òàêèì æå îá’ºìîì äîñë³äæóâà-
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äîâèùà 18°Ñ íà ìîìåíò äîñë³äó, n
0
 = 36 êðàïåëü [2, 3].

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ äàíèõ, âêëþ÷àþ÷è
áàãàòîôàêòîðíèé ðåãðåñ³éíèé àíàë³ç, ïðîâîäèëè íà
êîìï‘þòåð³ çà äîïîìîãîþ ïðîãðàì “Statgrafics”,
“Statistica” òà Excel-2003.  Âñ³ åêñïåðèìåíòè ïðîâåäåí³
ç äîòðèìàííÿì ïðàâèë ïðîâåäåííÿ ðîá³ò ç âèêîðèñòàí-
íÿì åêñïåðèìåíòàëüíèõ òâàðèí (1977 ð.) òà ïîëîæåíü
Êîíâåíö³¿ Ðàäè ªâðîïè ïðî îõîðîíó õðåáåòíèõ òâà-
ðèí, ùî âèêîðèñòîâóþòüñÿ â åêñïåðèìåíòàõ òà ³íøèõ
íàóêîâèõ ö³ëÿõ (â³ä 18 áåðåçíÿ 1986 ðîêó).

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Âå-
ëè÷èíà ïîâåðõíåâîãî íàòÿãó ñå÷³ çà óìîâ ³íäóêîâàíî-
ãî ä³óðåçó, ïðîâåäåíîãî âîäîþ ç íèçüêèì ïîâåðõíåâèì
íàòÿãîì, çàçíàâàëà çìåíøåííÿ ïîð³âíÿíî ç íàâàíòà-
æåííÿì çâè÷àéíîþ âîäîã³ííîþ âîäîþ (ðèñ. 1).

 Î.Â. Çàëÿâñüêà, Þ.ª. Ðîãîâèé, 2010
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Â óìîâàõ äîñë³äó âèÿâëåíî â³äñóòí³ñòü çì³í ç
áîêó âåëè÷èíè ñå÷îâèä³ëåííÿ, êîíöåíòðàö³é ³îí³â
êàë³þ â ñå÷³ òà éîãî åêñêðåö³¿, ìàëà ì³ñöå òåíäåíö³ÿ
äî ãàëüìóâàííÿ êîíöåíòðàö³¿ òà åêñêðåö³¿ ³îí³â íà-
òð³þ â ñå÷³, çíèæóâàëèñÿ êîíöåíòðàö³¿ êðåàòèí³íó,
á³ëêà ñå÷³ òà éîãî åêñêðåö³¿ (òàáë. 1). Îö³íêà êèñëî-
òîðåãóëþâàëüíî¿ ôóíêö³¿ íèðîê çà óìîâ ³íäóêîâàíî-
ãî ä³óðåçó, ïðîâåäåíîãî âîäîþ ç íèçüêèì ïîâåðõíå-
âèì íàòÿãîì ïîð³âíÿíî ç íàâàíòàæåííÿì çâè÷àéíîþ
âîäîã³ííîþ âîäîþ, íå âèÿâèëà â³ðîã³äíèõ â³äì³ííî-
ñòåé (òàáë. 2).

Ïðîâåäåííÿ áàãàòîôàêòîðíîãî ðåãðåñ³éíîãî àíà-
ë³çó âèÿâèëî äîñòîâ³ðí³ êîðåëÿòèâí³ çâ’ÿçêè ì³æ ïî-
âåðõíåâèì íàòÿãîì ñå÷³, êîíöåíòðàö³ºþ ³îí³â íàòð³þ
ñå÷³ òà êîíöåíòðàö³ºþ á³ëêà ñå÷³ çà óìîâ âîäíîãî
³íäóêîâàíîãî ä³óðåçó âîäîþ íèçüêîãî ïîâåðõíåâîãî
íàòÿãó â ³íòàêòíèõ òâàðèí (ðèñ. 2).

Âèÿâëåíå çíèæåííÿ ïîâåðõíåâîãî íàòÿãó ñå÷³ çà
óìîâ ³íäóêîâàíîãî ä³óðåçó, ïðîâåäåíîãî âîäîþ ç íè-
çüêèì ïîâåðõíåâèì íàòÿãîì ïîð³âíÿíî äî íàâàíòà-
æåííÿ çâè÷àéíîþ âîäîã³ííîþ âîäîþ, âêàçóº íà ñòà-
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á³ëüí³ñòü ñòðóêòóðè òà ñèñòåìíèé âïëèâ âîäè, ùî
çàçíàëà îáðîáêè êîðàëîâèì êàëüö³ºì. Âîäà íèçüêî-
ãî ïîâåðõíåâîãî íàòÿãó éìîâ³ðíî ïðîíèêàº â êë³òè-
íè, ó òîìó ÷èñë³ â íåôðîöèòè ïðîêñèìàëüíîãî â³ää³ëó
íåôðîíó, ç ìåíøèìè çàòðàòàìè åíåðã³¿, îñê³ëüêè ¿¿
ïîâåðõíåâèé íàòÿã òàêèé, ÿê ³ ïîâåðõíåâèé íàòÿã
âíóòð³øíüîêë³òèííî¿ âîäè. Ó ðåçóëüòàò³ ïîêðàùóºòü-
ñÿ åíåðãåòè÷íèé îáì³í íåôðîöèò³â ùîäî ðåàáñîðáö³¿
³îí³â íàòð³þ òà á³ëêà â ïðîêñèìàëüíîìó êàíàëüö³ [6].
Âêàçàíå çóìîâëþº çìåíøåííÿ âòðàò á³ëêà ³ç ñå÷åþ òà
òåíäåíö³þ äî çíèæåííÿ êîíöåíòðàö³¿ ³îí³â íàòð³þ â
ñå÷³. Òîé ôàêò, ùî ö³ ïðîöåñè âèêëèêàí³ ñàìå âïëè-
âîì âîäè íèçüêîãî ïîâåðõíåâîãî íàòÿãó ï³äòâåðäæå-
íî áàãàòîôàêòîðíèì ðåãðåñ³éíèì àíàë³çîì äîñòîâ³-
ðíèõ êîðåëÿòèâíèõ çâ’ÿçê³â ì³æ ïîâåðõíåâèì íàòÿ-
ãîì ñå÷³, êîíöåíòðàö³ºþ ³îí³â íàòð³þ ñå÷³ òà êîíöå-
íòðàö³ºþ á³ëêà ñå÷³ çà óìîâ ³íäóêîâàíîãî ä³óðåçó
âîäîþ íèçüêîãî ïîâåðõíåâîãî íàòÿãó â ³íòàêòíèõ òâà-
ðèí. Çíèæåííÿ êîíöåíòðàö³¿ êðåàòèí³íó â ñå÷³ çóìî-
âëåíî ïîêðàùàííÿì åíåðãåòè÷íîãî îáì³íó êë³òèí
ïðîêñèìàëüíîãî â³ää³ëó íåôðîíó, ñïðÿìîâàíîãî íà
ïåðåâàæíó ðåàáñîðáö³þ ³îí³â íàòð³þ ÿê ãîëîâíîãî
åíåðãîçàëåæíîãî ïðîöåñó íèðîê òà ìåíøîþ ðåàáñî-
ðáö³ºþ âîäè.

Âèñíîâîê
Íàâàíòàæåííÿ âîäîþ íèçüêîãî ïîâåðõíåâîãî

íàòÿãó (43 äèí/ñì) ïîð³âíÿíî ç ä³óðåçîì ³íäóêîâàíèì
çâè÷àéíîþ âîäîã³ííîþ âîäîþ (ïîâåðõíåâèé íàòÿã 73
äèí/ñì) õàðàêòåðèçóºòüñÿ ñèñòåìíèì âïëèâîì ³ç ãà-
ëüìóâàííÿì ïîâåðõíåâîãî íàòÿãó ñå÷³ (ð< 0,01), çìå-
íøåííÿì âòðàò ³ç ñå÷åþ á³ëêà òà íàÿâí³ñòþ äîñòîâ³-
ðíèõ âçàºìîçàëåæíîñòåé ì³æ  ïîâåðõíåâèì íàòÿãîì
ñå÷³, êîíöåíòðàö³ÿìè ³îí³â íàòð³þ òà á³ëêà ñå÷³.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ñòàíî-
âèòü ³íòåðåñ ïîäàëüøå âèâ÷åííÿ âïëèâó âîäè íèçü-
êîãî ïîâåðõíåâîãî íàòÿãó íà ôóíêö³îíàëüíèé ñòàí
íèðîê çà ñóëåìîâî¿ íåôðîïàò³¿.
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ÂËÈßÍÈÅ ÂÎÄÛ ÍÈÇÊÎÃÎ ÏÎÂÅÐÕÍÎÑÒÍÎÃÎ ÍÀÒßÆÅÍÈß
ÍÀ ÝÊÑÊÐÅÒÎÐÍÓÞ ÔÓÍÊÖÈÞ ÏÎ×ÅÊ

Â ÈÍÒÀÊÒÍÛÕ ÊÐÛÑ

Î.Â. Çàëÿâñêàÿ, Þ.Å. Ðîãîâûé

Ðåçþìå. Â îïûòàõ íà 40 áåëûõ íåëèíåéíûõ ïîëîâîçðåëûõ êðûñàõ-ñàìöàõ â óñëîâèÿõ íàãðóçêè âîäîé íèçêîãî

ïîâåðõíîñòíîãî íàòÿæåíèÿ (43 äèí/ñì) â ñðàâíåíèè ñ èíäóöèðîâàííûì äèóðåçîì îáû÷íîé âîäîïðîâîäíîé âîäîé (ïî-

âåðõíîñòíîå íàòÿæåíèå 73 äèí/ñì) ïîêàçàíî íàëè÷èå âëèÿíèÿ íà ñèñòåìíîì óðîâíå ñ óãíåòåíèåì ïîâåðõíîñòíîãî íà-

òÿæåíèÿ ìî÷è (ð< 0,01), óìåíüøåíèåì ïîòåðü ñ ìî÷îé áåëêà è íàëè÷èå äîñòîâåðíûõ âçàèìîçàâèñèìîñòåé ìåæäó ïîâå-

ðõíîñòíûì íàòÿæåíèåì ìî÷è, êîíöåíòðàöèÿìè èîíîâ íàòðèÿ è áåëêà ìî÷è.

Êëþ÷åâûå ñëîâà: âîäíûé äèóðåç, ïîâåðõíîñòíîå íàòÿæåíèå, êîðàëëîâûé êàëüöèé, ýêñêðåöèÿ áåëêà, ìíîãîôàê-

òîðíûé ðåãðåññèîííûé àíàëèç.

LOW SURFACE TENSION WATER EFFECT UPON THE RENAL EXCRETORY FUNCTION
IN INTACT RATS

O. V. Zaliavska, Yu. Ye. Rohovyi

Abstract. The authors have established the presence of a systemic impact with an inhibition of the surface urinary ten-

sion (p<0.01), a decrease of a urinary loss of protein and the evidence of reliable interdependencies between the surface uri-

nary tension, sodium ions concentrations and the urinary protein in experiments on 40 nonlinear pubertal male rats with in-

duced diuresis under the conditions of loading with water of the low surface tension (43 dynes/cm) compared with ordinary

tap water (the surface tension is 73 dynes/cm).

Key words: water diuresis, surface tension, coralline calcium, protein excretion, multifactor regression analysis.
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