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Ðåçþìå. Âñòàíîâëåíî, ùî âîäíå íàâàíòàæåííÿ ïðèçâîäèòü äî

çðîñòàííÿ ä³óðåçó â ðåçóëüòàò³ çðîñòàííÿ ØÊÔ. Çá³ëüøåííÿ

êîíöåíòðàö³¿ òà åêñêðåö³¿ íàòð³þ áóëî â ïåðøó ÷åðãó íàñë³äêîì

çìåíøåííÿ éîãî êàíàëüöåâî¿ ðåàáñîðáö³¿. Õî÷à îäíî÷àñíî, ñóäÿ÷è

³ç çì³í åêñêðåö³¿ êðåàòèí³íó òà ïðè ðîçðàõóíêàõ êëóáî÷êîâî¿

ô³ëüòðàö³¿ ó òâàðèí, ÿêèì ââîäèëè NaCl, çðîñòàëà òàêîæ

êëóáî÷êîâà ô³ëüòðàö³ÿ ç îäíî÷àñíèì çá³ëüøåííÿì ô³ëüòðàö³éíî-

ãî çàðÿäó ³îí³â íàòð³þ.

Êëþ÷îâ³ ñëîâà: âîäíå íàâàíòàæåí-

íÿ, ñîëüîâå íàâàíòàæåííÿ, êëóáî÷-

êîâà ô³ëüòðàö³ÿ, åêñêðåö³¿ íàòð³þ,

ä³óðåç, êðåàòèí³í, á³ëîê,

Âñòóï

Íèðêè áåðóòü ó÷àñòü ó ðåãóëÿö³¿ âîäíîãî áàëàíñó
îðãàí³çìó, îá’ºì³â ïîçà- òà âíóòð³øíüîêë³òèííèõ
âîäíèõ ïðîñòîð³â, éîãî áàëàíñó ³ ñêëàäó ð³äèí âíóò-
ð³øíüîãî ñåðåäîâèùà îðãàí³çìó âíàñë³äîê ñåëåêòèâ-
íèõ çì³í ó íèõ çà äîïîìîãîþ åêñêðåö³¿ ³îí³â ³ç ñå÷åþ
[1, 6]. Ñòàë³ñòü âîäíî-ñîëüîâîãî îáì³íó º îáîâ’ÿçêî-
âîþ óìîâîþ íîðìàëüíî¿ æèòòºä³ÿëüíîñò³ îðãàí³çìó.
Ï³ñëÿ âæèâàííÿ âîäè, ÷è ïðè ¿¿ íàäëèøêó â îðãàí³çì³
ïîíèæóºòüñÿ êîíöåíòðàö³ÿ ðîç÷èííèõ îñìîòè÷íî
àêòèâíèõ ðå÷îâèí ó êðîâ³ ³ çíèæóºòüñÿ ¿¿ îñìî-
ëÿëüí³ñòü. Öå çìåíøóº àêòèâí³ñòü öåíòðàëüíèõ îñìî-
ðåöåïòîð³â, ùî ðîçòàøîâàí³ â ä³ëÿíö³ ñóïðàîïòè÷íî-
ãî ÿäðà ã³ïîòàëàìóñà, à òàêîæ ïåðåôåð³éíèõ îñìîðå-
öåïòîð³â, ÿê³ º â ïå÷³íö³, íèðö³ é ³íøèõ îðãàíàõ, ÿê³
ñïðèÿþòü çíèæåííþ ñåêðåö³¿ ÀÄÃ íåéðîã³ïîô³çó ³
çá³ëüøåííþ âèä³ëåííÿ âîäè íèðêîþ. Ïðè îáåçâîä-
íåíí³ îðãàí³çìó ³ ââåäåíí³ â ñóäèííå ðóñëî ã³ïåðòîí-
³÷íîãî ðîç÷èíó NaCl çá³ëüøóºòüñÿ êîíöåíòðàö³ÿ îñ-
ìîòè÷íî àêòèâíèõ ðå÷îâèí â ïëàçì³ êðîâ³, çáóäæó-
þòüñÿ îñìîðåöåïòîðè, ï³äñèëþºòüñÿ ñåêðåö³ÿ ÀÄÃ,
çðîñòàº âñìîêòóâàííÿ âîäè â êàíàëüöÿõ, çìåíøóºòü-
ñÿ ñå÷îâèä³ëåííÿ ³ âèä³ëÿºòüñÿ îñìîòè÷íî êîíöåíòðî-
âàíà ñå÷à [3, 5]. Çì³íè ôóíêö³é íèðîê ðåàë³çóþòüñÿ íà
ð³âí³ êàíàëüöåâî¿ ðåàáñîðáö³¿ òà àêòèâàö³¿ ñåêðåö³¿, íå
çàëåæàòü â³ä ïîøêîäæåííÿ íèðîê [2].

Òîìó àêòóàëüíèì º äîñë³äæåííÿ åêñêðåòîðíî¿
ôóíêö³¿ íèðîê ùóð³â ïðè âîäíîìó òà ñîëüîâîìó
íàâàíòàæåíí³.

Ìåòà äîñë³äæåííÿ

Ç’ÿñóâàòè îñîáëèâîñò³ âïëèâó âîäíîãî òà
ð³çíîãî âèäó ñîëüîâîãî íàâàíòàæåííÿ íà åêñêðå-
òîðíó ôóíêö³þ íèðîê ùóð³â.

Ìàòåð³àë ³ ìåòîäè

Äîñë³äæåííÿ ïðîâåäåíî íà á³ëèõ íåë³í³éíèõ
ñòàòåâîçð³ëèõ ùóðàõ-ñàìöÿõ, ìàñîþ 180±10ã.

Òâàðèíè ïåðåáóâàëè â óìîâàõ â³âàð³þ ç³ ñòàëèì
òåìïåðàòóðíèì òà ñâ³òëîâèì ðåæèìàìè ³ áóëè
ðîçïîä³ëåí³ íà ãðóïè: 1-øà ãðóïà (n=6) – êîíò-
ðîëüíà (òâàðèíè,ÿê³ íå îòðèìóâàëè âîäíîãî òà
ñîëüîâîãî íàâàíòàæåííÿ); 2-ãà ãðóïà (n=6) – òâà-
ðèíè, ÿê³ îòðèìóâàëè 5% âîäíå íàâàíòàæåííÿ (5
ìë âîäè íà 100 ã ìàñè ò³ëà òâàðèíè); 3-òÿ ãðóïà
(n=6) – òâàðèíè, ÿê³ îòðèìóâàëè 3% ñîëüîâå íà-
âàíòàæåííÿ (ç ðîçðàõóíêó 3 ìë ðîç÷èíó NàÑl íà
100 ã ò³ëà òâàðèíè); 4-òà ãðóïà (n=8) – òâàðèíè,
ÿêèì ïðîâîäèëîñü 0,75% ñîëüîâå íàâàíòàæåííÿ
(ç ðîçðàõóíêó 0,75 ìë ðîç÷èíó NàÑl íà 100 ã ò³ëà
òâàðèíè). Ïðîâîäèëè çá³ð ñå÷³ ³ âèçíà÷àëè âåëè-
÷èíó ä³óðåçó (ìë /2 ãîä /100ã ìàñè ò³ëà). Âîäíå òà
ñîëüîâå íàâàíòàæåííÿ ïðîâîäèëè çà 2 ãîäèíè äî
åâòàíàç³¿, âíóòð³øíüîøëóíêîâî ÷åðåç ìåòàëåâèé
çîíä. Ñå÷ó çáèðàëè âïðîäîâæ 2 ãîäèí ï³ñëÿ íà-
âàíòàæåííÿ ³ âèçíà÷àëè âåëè÷èíó ä³óðåçó (ìë /2
ãîä /100 ã ìàñè ò³ëà).

×åðåç 2 ãîä ï³ñëÿ íàâàíòàæåííÿ ïðîâîäèëè
åâòàíàç³þ òâàðèí øëÿõîì äåêàï³òàö³¿ ï³ä ëåãêèì
åô³ðíèì íàðêîçîì, â³äïîâ³äíî äî âèìîã ªâðî-
ïåéñüêî¿ êîíâåíö³¿ ç çàõèñòó åêñïåðèìåíòàëüíèõ
òâàðèí (86/609 ªªÑ). Ôóíêö³îíàëüíèé ñòàí íè-
ðîê äîñë³äæóâàëè çà óìîâ ñïîíòàííîãî ä³óðåçó òà
âîäíîãî íàâàíòàæåííÿ Ó ïåðøîìó âèïàäêó òâà-
ðèíè çíàõîäÿòüñÿ â ìåòàáîë³÷íèõ êë³òêàõ ç â³ëü-
íèì äîñòóïîì äî âîäè òà êîðìó, çá³ð ñå÷³ ïðîâî-
äèòüñÿ çà 24 ãîä. Ó äðóãîìó âèïàäêó ùóðàì âóò-
ð³øíüîøëóíêîâî çà äîïîìîãîþ ìåòàëåâîãî çîíäà
óâîäÿòü âîäîïðîâ³äíó âîäó ï³ä³ãð³òó äî òåìïåðà-
òóðè 37îÑ â ê³ëüêîñò³ 5% â³ä ìàñè ò³ëà.

Âåëè÷èíó ä³óðåçó (V) îö³íþþòü â ìë/2 ãîä/100 ã
÷è êã ìàñè ò³ëà. Ï³ñëÿ âîäíîãî íàâàíòàæåííÿ ç
ìåòîþ îòðèìàííÿ ïëàçìè ïðîâîäèìî åâòàíàç³þ
òâàðèí øëÿõîì äåêàï³òàö³¿ ï³ä ëåãêèì åô³ðíèì
íàðêîçîì, êðîâ çáèðàþòü ó ïðîá³ðêè ç ãåïàðèíîì.
Øâèäê³ñòü êëóáî÷êîâî¿ ô³ëüòðàö³¿ (ØÊÔ) îö³íþ-
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þòü çà êë³ðåíñîì åíäîãåííîãî êðåàòèí³íó, ÿêó
ðîçðàõîâóþòü çà ôîðìóëîþ: Ñ
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êðîâ³ â³äïîâ³äíî [4].

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè, ùî ïðè âîä-
íîìó íàâàíòàæåíí³ âèíèêëè çì³íè ïîêàçíèê³â
ôóíêö³îíàëüíî¿ ä³ÿëüíîñò³ íèðîê. Çà óìîâ ñïîí-
òàííîãî ä³óðåçó òà âîäíîãî íàâàíòàæåííÿ â³äì³÷å-
íî çðîñòàííÿ âåëè÷èíè ñàìîãî ä³óðåçó íà 13% ó
ïîð³âíÿíí³ ç êîíòðîëåì, ÿêèé ñòàíîâèâ – 3,81 ìë/
2 ãîä. Ïîðó÷ ³ç öèì, çà óìîâ 3% òà 0,75% ñîëüî-
âîãî íàâàíòàæåííÿ äîáîâèé ä³óðåç â³ðîã³äíî íå
çì³íèâñÿ ïîð³âíÿíî ç³ çíà÷åííÿìè êîíòðîëüíî¿
ãðóïè (òàáë.).

Ñïîñòåð³ãàëè çðîñòàííÿ øâèäêîñò³ êëóáî÷êî-
âî¿ ô³ëüòðàö³¿ íà 50% ó ùóð³â íà ôîí³ 5% âîäíî-
ãî íàâàíòàæåííÿ ïîð³âíÿíî ç êîíòðîëåì , ùî ñòà-
íîâèâ 405, 9±19,85 ìêë/õâ. Ïðè 3% ñîëüîâîìó
íàâàíòàæåí³ â³äì³÷åíî çðîñòàííÿ ØÊÔ â³äíîñíî
êîíòðîëþ íà 26%, à ïðè 0,75% ñîëüîâîìó íàâàí-
òàæåíí³ – íà 37% â³äïîâ³äíî.

Òàêîæ ïðè âîäíîìó íàâàíòàæåíí³ çàëèøàâñÿ â
ìåæàõ íîðìè ³ ïîêàçíèê ðåàáñîðáö³¿ âîäè, äåùî
çìåíøèëàñÿ êîíöåíòðàö³ÿ êðåàòèí³íó â ñå÷³. Íå
ñïîñòåð³ãàëîñÿ çì³í ó âèä³ëåíí³ ³îí³â êàë³þ ç ñå-
÷åþ â ïîð³âíÿíí³ ç êîíòðîëåì íà ôîí³ 5% âîäíî-
ãî íàâàíòàæåííÿ. Â³äì³÷åíî â³äñóòí³ñòü ñóòòºâèõ
çì³í â êîíöåíòðàö³¿ á³ëêà, ùî ñâ³ä÷èòü ïðî òå, ùî
âîäíå íàâàíòàæåííÿ íå âèêëèêàº ñóòòºâèõ ïîðó-
øåíü ôóíêö³¿ êëóáî÷êîâîãî òà êàíàëüöåâîãî àïà-
ðàòó íèðîê.

Ïðè ñîëüîâîìó íàâàíòàæåíí³ çì³íè åêñêðåòîð-
íî¿ ôóíêö³¿ íèðîê áóëè äåùî âèðàæåí³, ùî ïðîÿâ-
ëÿëîñü ó çá³ëüøåíí³ ä³óðåçó ïðèáëèçíî â 1,1 ðàçè
ïðè ñîëüîâîìó íàâàíòàæåíí³ ó äâîõ âèïàäêàõ ó
ïîð³âíÿíí³ ç êîíòðîëåì. Ä³óðåç çðîñòàâ çà ðàõó-
íîê çá³ëüøåííÿ øâèäêîñò³ êëóáî÷êîâî¿ ô³ëüòðà-

ö³¿, ÿêà çðîñëà àíàëîã³÷íî â 1,2 ðàçà òà ó 1,4 ðàçà,
ùî çóìîâëåíî ï³äâèùåííÿì êë³ðåíñó åíäîãåííî-
ãî êðåàòèí³íó â 1,17 ðàçà ïðè äâîõ ñîëüîâèõ íà-
âàíòàæåííÿõ.

Ñë³ä â³äì³òèòè, ùî êîíöåíòðàö³ÿ òà åêñêðåö³ÿ
³îíó êàë³þ çðîñëà äîñòîâ³ðíî ó ïîð³âíÿíí³ ç êîí-
òðîëåì ëèøå ïðè 3% ñîëüîâîìó íàâàíòàæåíí³
â³äïîâ³äíî â 1,4 ðàçà òà 1,6 ðàçà. Ñîëüîâå íàâàí-
òàæåííÿ òàêîæ çá³ëüøèëî êîíöåíòðàö³þ á³ëêà
ïðè 0,75% ó 1,5 ðàçà òà ïðè 3% ó 2,5 ðàçà.

Îòæå, âîäíå íàâàíòàæåííÿ ïðèçâîäèòü äî çðî-
ñòàííÿ ä³óðåçó â ðåçóëüòàò³ çðîñòàííÿ ØÊÔ.
Çá³ëüøåííÿ êîíöåíòðàö³¿ òà åêñêðåö³¿ íàòð³þ áóëî
â ïåðøó ÷åðãó íàñë³äêîì çìåíøåííÿ éîãî êàíàëü-
öåâî¿ ðåàáñîðáö³¿. Õî÷à îäíî÷àñíî, ñóäÿ÷è ç³ çì³í
åêñêðåö³¿ êðåàòèí³íó òà ïðè ðîçðàõóíêàõ êëóáî÷-
êîâî¿ ô³ëüòðàö³¿ ó òâàðèí, ÿêèì ââîäèëè NaCl,
çðîñòàëà òàêîæ êëóáî÷êîâà ô³ëüòðàö³ÿ ç îäíî÷àñ-
íèì çá³ëüøåííÿì ô³ëüòðàö³éíîãî çàðÿäó íàòð³þ.

Âèñíîâêè

1. Çðîñòàííÿ ä³óðåçó â ðåçóëüòàò³ çðîñòàííÿ
øâèäêîñò³ êëóáî÷êîâî¿ ô³ëüòðàö³¿ ñïîñòåð³ãàëè çà
óìîâ âîäíîãî íàâàíòàæåííÿ.

2. Ïðè ñîëüîâîìó íàâàíòàæåíí³ íå â³äì³÷åíî
â³ðîã³äíèõ çì³í ïîêàçíèêà ä³óðåçó ïîð³âíÿíî ç
êîíòðîëåì.

3. Çðîñëà êîíöåíòðàö³ÿ òà åêñêðåö³ÿ ³îí³â êà-
ë³þ ïîð³âíÿííî ç êîíòðîëåì ïðè 3% ñîëüîâîìó
íàâàíòàæåíí³ â ñåðåäíüîìó â 1,5 ðàçà.

4. Ñîëüîâå íàâàíòàæåííÿ ïðèçâåëî äî
çá³ëüøåííÿ êîíöåíòðàö³¿ á³ëêà ïðè 0,75% íàâàí-
òàæåíí³ – â 1,5 ðàçà òà ïðè 3% íàâàíòàæåíí³ – ó
2,5 ðàçà.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ó ïîäàëüøîìó ïëàíóºòüñÿ âèâ÷åííÿ âîäíîãî
òà ñîëüîâîãî íàâàíòàæåííÿ íà ôóíêö³îíàëüíèé
ñòàí íèðîê, íà ôîí³ ñóëåìîâî¿ íåôðîïàò³¿.
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ÂËÈßÍÈÅ ÂÎÄÍÎÉ È ÑÎËÅÂÎÉ ÍÀÃÐÓÇÊÈ ÍÀ
ÏÎÊÀÇÀÒÅËÈ ÝÊÑÊÐÅÒÎÐÍÎÉ ÔÓÍÊÖÈÈ

ÏÎ×ÅÊ ÊÐÛÑ

À. ß. Âåëèêàÿ

Ðåçþìå. Óñòàíîâëåíî, ÷òî âîäíàÿ íàãðóçêà ïðèâîäèò ê
óâåëè÷åíèþ äèóðåçà â ðåçóëüòàòå ïîâûøåíèÿ ÑÊÔ. Óâåëè-
÷åíèå êîíöåíòðàöèè è ýêñêðåöèè íàòðèÿ áûëî â ïåðâóþ î÷å-
ðåäü ïîñëåäñòâèåì ñíèæåíèÿ åãî êàíàëüöåâîé ðåàáñîðáöèè.
Õîòÿ îäíîâðåìåííî, âûõîäÿ èç èçìåíåíèé ýêñêðåöèè êðåà-
òèíèíà è ïðè ðàñ÷åòàõ êëóáî÷êîâîé ôèëüòðàöèè ó æèâîò-

íûõ, êîòîðûì ââîäèëè NaCl, óâåëè÷èëàñü òàêæå êëóáî÷êî-
âàÿ ôèëüòðàöèÿ ñ îäíîâðåìåííûì óâåëè÷åíèåì ôèëüòðàöè-
îííîãî çàðÿäà íàòðèÿ.

Êëþ÷åâûå ñëîâà: âîäíàÿ íàãðóçêà, ñîëåâàÿ íàðóçêà,
êëóáî÷êîâàÿ ôèëüòðàöèÿ, ýêñêðåöèÿ íàòðèÿ, äèóðåç, êðåàòè-
íèí, áåëîê.

INFLUENCE OF THE SALT AND WATER LOADING
UPON THE INDEXES OF THE RENAL EXCRETORY

FUNCTION OF RATS

A. Ya. Velyka

Abstract. It has been established that water loading leads
to an increase of diuresis as a result of increased GFR (glom-
erular filtration rate). An increase of concentration and sodium
excretion was in the first place the consequence of canalicular
reabsorption decrease. Though at the same time, judging from
changes in creatinin excretion and in case of glomerular filtra-
tion calculation in animals injected with NaCl, glomerular fil-
tration also increased with simultaneous increase of filtrated
charge of sodium.

Key words: water loading, salt loading, glomerular filtra-
tion, sodium excretion, diuresis, creatinin, protein.
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