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ÌÎÐÔÎËÎÃ²ß

Çâ’ÿçîê ðîáîòè ç íàóêîâèìè ïðîãðàìàìè, ïëà-
íàìè, òåìàìè. Ðîáîòà º ÷àñòèíîþ íàóêîâî-äîñë³äíî¿ 
òåìè êàôåäðè ô³çè÷íî¿ ðåàá³ë³òàö³¿ «Ìîðôî-ôóíêö³î-
íàëüí³ ïðèñòîñóâàííÿ ðÿäó îðãàí³â òà àðõ³òåêòîí³êà ¿õ 
ñóäèííîãî ðóñëà ïðè ô³çè÷íîìó íàâàíòàæåíí³ ð³çíî¿ 
³íòåíñèâíîñò³», ¹ äåðæ. ðåºñòðàö³¿ 0109U001108.

Âñòóï. Îäí³ºþ ç àêòóàëüíèõ ïðîáëåì ñó÷àñíî¿ 
ìîðôîëîã³¿ º âèâ÷åííÿ áóäîâè æèâèõ îðãàí³çì³â ó ïî-
ºäíàíí³ ç óìîâàìè ¿õ ³ñíóâàííÿ, äîñë³äæåííÿ õàðàê-
òåðó âïëèâó ð³çíîìàí³òíèõ ôàêòîð³â íà ôóíêö³îíàëüí³ 
ñèñòåìè îðãàí³çìó ëþäèíè ³ òâàðèí [1,3,9]. Íå îñòàí-
íþ ðîëü â öüîìó â³ä³ãðàº ôàêòîð ³íòåíñèâíîãî àåðîá-
íîãî ô³çè÷íîãî íàâàíòàæåííÿ, ï³ä âïëèâîì ÿêîãî âè-
íèêàþòü ìîðôîôóíêö³îíàëüí³ çì³íè â ð³çíèõ îðãàíàõ 
òà ôóíêö³îíàëüíèõ ñèñòåìàõ, â òîìó ÷èñë³ é ó ñå÷îâè-
ä³ëüí³é [2]. Ïðîòå â íàóêîâ³é ë³òåðàòóð³ äàí³ ïðî ñòðóê-
òóðí³ êîìïîíåíòè íèðîê â ³íòàêòíèõ òâàðèí ìàëî÷èñ-
ëåíí³ ³, íåð³äêî – ä³àìåòðàëüíî ïðîòèëåæí³ [7,8,11]. Â 
ðîáîò³ Ô.Ç. Ìååðñîí ³ ñï³âàâ. [4] ïîêàçàíî, ùî íàäì³ð-
í³ ô³çè÷í³ íàâàíòàæåííÿ ïðèçâîäÿòü äî ïðèñêîðåíîãî 
ñòàð³ííÿ ³ çíèæåííÿ çàõèñíèõ ñèë îðãàí³çìó, à òàêîæ 
äî âåëèêèõ ïðîáëåì ç îïîðíî-ðóõîâèì àïàðàòîì, çî-
êðåìà, ÷åðåç âåëèêèé ðèçèê îòðèìàííÿ òðàâì ³ ïåðå-
âàíòàæåíîñò³ ê³ñòêîâî-ñóãëîáîâî-ì’ÿçîâîãî àïàðàòó. 
Çàíàäòî âåëèêå ô³çè÷íå íàâàíòàæåííÿ íà îðãàí³çì 
ïðèçâîäèòü äî ïðîäóêö³¿ âåëèêî¿ ê³ëüêîñò³ â³ëüíèõ ðà-
äèêàë³â, ïðè öüîìó ïîã³ðøóþòüñÿ ìåòàáîë³÷í³ ïðîöåñè 
[6]. Â³äîìî, ùî ïðè ô³çè÷íîìó ïåðåíàâàíòàæåíí³ çì³-
íþºòüñÿ ðåæèì äîáîâîãî ä³óðåçó çà ðàõóíîê ïîñèëå-
íîãî ïîòîâèä³ëåííÿ. Ïðè öüîìó ìîæå ðîçâèíóòèñü òîé 
÷è ³íøèé ñòóï³íü äåã³äðàòàö³¿ îðãàí³çìó, ùî íåãàòèâíî 
âïëèâàº íà íèðêè [5,10] Äàí³ íàóêîâî¿ ë³òåðàòóðè ñâ³ä-
÷àòü, ùî íà ñüîãîäí³øí³é äåíü íåäîñòàòíüî âèâ÷åíèìè 
çàëèøàþòüñÿ çì³íè îêðåìèõ ñòðóêòóðíèõ êîìïîíåíò³â 
íèðîê, à ñàìå, ñêëàäîâèõ êîìïîíåíò³â ¿õ ô³ëüòðàö³éíî-
ãî áàð’ºðó ï³ä âïëèâîì ³íòåíñèâíîãî àåðîáíîãî ô³çè÷-
íîãî íàâàíòàæåííÿ.

Ìåòà ðîáîòè – âèâ÷èòè ìîðôî-ôóíêö³îíàëüí³ 
çì³íè ô³ëüòðàö³éíîãî áàð’ºðó ó ùóð³â ï³ñëÿ ³íòåíñèâ-
íîãî àåðîáíîãî ô³çè÷íîãî íàâàíòàæåííÿ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Êîìïîíåíòè ô³ëü-
òðàö³éíîãî áàð’ºðó íèðîê â íîðì³ áóëè âèâ÷åí³ ó 5 ³í-
òàêòíèõ äîðîñëèõ ùóð³â-ñàìö³â ³ ó 15 òâàðèí ï³ñëÿ ³í-
òåíñèâíîãî àåðîáíîãî ô³çè÷íîãî íàâàíòàæåííÿ.

Ìîäåëþâàííÿ ³íòåíñèâíîãî àåðîáíîãî ô³çè÷íîãî 
íàâàíòàæåííÿ ïðîâîäèëè ó âèãëÿä³ á³ãó ó òðåäì³ë³ äî 
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â³äêàçó êîæíèé äåíü ïðè øâèäêîñò³ îáåðòàííÿ ðîòîðà 
20 ì/õâ. Çàá³ð ìàòåð³àëó çä³éñíþâàëè íà 3, 6 ³ 9 äîáó 
åêñïåðèìåíòó. Ï³ñëÿ öüîãî ìåòîäîì ïåðåäîçóâàííÿ 
åô³ðíîãî íàðêîçó çä³éñíþâàëè ¿õ åâòàíàç³þ ³ çàáèðàëè 
íà äîñë³äæåííÿ íèðêè çã³äíî ç «Ïðàâèëàìè ðîáîòè ç 
ëàáîðàòîðíèìè òâàðèíàìè» òà «ªâðîïåéñüêî¿ êîíâåí-
ö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿêèõ âèêîðèñòîâóþòü 
äëÿ åêñïåðèìåíò³â ÷è â ³íøèõ íàóêîâèõ ö³ëÿõ». Çàñòî-
ñîâóâàëè ã³ñòîëîã³÷í³, åëåêòðîííîì³êðîñêîï³÷íèé òà 
ìîðôîìåòðè÷íèé ìåòîäè äîñë³äæåííÿ.

Ìàòåð³àë ô³êñóâàëè â 10 %-íîìó íåéòðàëüíîìó 
ôîðìàë³í³, ï³ääàâàëè îáåçâîäíåííþ â ñïèðòàõ çðîñ-
òàþ÷î¿ êîíöåíòðàö³¿ ³ çàëèâàëè â ïàðàô³í. Ñåð³éí³ 
ã³ñòîëîã³÷í³ çð³çè òîâùèíîþ 2-3 ìêì îäåðæóâàëè íà 
ðîòàö³éíîìó ì³êðîòîì³. Ïðåïàðàòè ãîòóâàëè, âèêîðèñ-
òîâóþ÷è ñòàíäàðòí³ ã³ñòîëîã³÷í³ ìåòîäèêè, çàáàðâëþ-
âàëè ãåìàòîêñèë³íîì òà åîç³íîì-ï³êðîôóêñèíîì çà 
âàí Ã³çîí ³ í³òðàòîì ñð³áëà. Ì³êðîñêîï³þ ïðåïàðàò³â 
ïðîâîäèëè ç âèêîðèñòàííÿì ñâ³òëîâîãî ì³êðîñêîïà 
Micros (Àâñòð³ÿ) ïðè çá³ëüøåíí³ ì³êðîñêîïà õ60, õ150, 
õ 600, õ1500 ðàç. Â³çóàë³çàö³þ ã³ñòîëîã³÷íèõ ïðåïà-
ðàò³â çä³éñíþâàëè çà äîïîìîãîþ êàìåðè äëÿ ì³êðî-
ñêîïà CAM V200 Micros «Handelsgesellschaft m.b.H.» 
(Àâñòð³ÿ). Àíàë³ç îäåðæàíèõ çîáðàæåíü ïðîâîäèëè âè-
êîðèñòîâóþ÷è ñïåö³àë³çîâàíå ïðîãðàìíå çàáåçïå÷åí-
íÿ äëÿ ìåäèöèíè ³ á³îëîã³¿ BioVision 4.0 (Àâñòð³ÿ).

Ïðè ìîðôîìåòðè÷íîìó äîñë³äæåíí³ ïðîàíàë³çî-
âàí³: øèðèíà ê³ðêîâî¿ ³ ìîçêîâî¿ ðå÷îâèíè, äîâæèíà 
ñîñî÷êà ï³ðàì³äè; ä³àìåòð, ïåðèìåòð, ïëîùà ïîïåðå-
÷íîãî ïåðåòèíó, ïëîùà ïðîñâ³òó ì³æ÷àñòî÷êîâèõ àðòå-
ð³é, ê³ëüê³ñòü ðÿä³â êë³òèí â ñåðåäí³é îáîëîíö³ àðòåð³¿, 
òîâùèíà âíóòð³øíüî¿ ³ ñåðåäíüî¿ îáîëîíîê, òîâùèíà 
àäâåíòèö³àëüíî¿ îáîëîíêè; ä³àìåòð ³ ïëîùà ïðîñâ³òó, 
ïåðèìåòð ì³æ÷àñòî÷êîâèõ âåí; ä³àìåòð, ïåðèìåòð ³ 
ïëîùà ïðîñâ³òó ïåðèòóáóëÿðíèõ êàï³ëÿð³â; ïëîùà êëó-
áî÷êà ç êàïñóëîþ, êàï³ëÿðíèõ ïåòåëü ç ³íòåðñòèö³àëü-
íèì ïðîñòîðîì êëóáî÷êà, ñå÷îâîãî ïðîñòîðó; ä³àìåòð, 
ïåðèìåòð ³ ïëîùà ïðîñâ³òó êàï³ëÿð³â êëóáî÷êà; ä³àìåòð 
³ ïåðèìåòð ïîïåðå÷íîãî ïåðåòèíó, ïëîùà ïðîñâ³òó 
ïðîêñèìàëüíèõ êàíàëüö³â ³ äèñòàëüíèõ êàíàëüö³â.

Äëÿ çàáåçïå÷åííÿ â³ðîã³äíîñò³ äàíèõ ïðè âèçíà-
÷åíí³ êîæíîãî ïàðàìåòðà âèêîðèñòîâóâàëè ñåð³þ 
äóáëþþ÷èõ âèì³ðþâàíü. Âèêîíóþ÷è ñòàòèñòè÷íó îá-
ðîáêó ðåçóëüòàò³â, îá÷èñëþâàëè âèá³ðêîâå ñåðåäíº ³ 
ñòàíäàðòíå â³äõèëåííÿ.
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Äëÿ îö³íêè ôóíêö³îíàëüíèõ îñîáëèâîñòåé 
ô³ëüòðàö³éíîãî áàð’ºðó âèçíà÷àëè ïîêàçíèêè 
ñïîíòàííîãî ä³óðåçó, âì³ñò ñå÷îâèíè ³ êðåàòèí³-
íó ó ñå÷³.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåí-
íÿ. Â ³íòàêòíèõ òâàðèí øèðèíà ê³ðêîâîãî øàðó 
íèðêè ñêëàäàº 2,1±0,44 ìì, øèðèíà ìîçêîâîãî 
øàðó – 1,4±0,39 ìì, äîâæèíà ñîñî÷êà ï³ðàì³äè 
– 2,6±0,69 ìì. Íà ã³ñòîëîã³÷íèõ çð³çàõ â ê³ðêîâ³é 
ðå÷îâèí³ â³çóàë³çóâàëèñÿ íèðêîâ³ ò³ëüöÿ, ïîïå-
ðå÷í³ çð³çè ïðîêñèìàëüíèõ ³ äèñòàëüíèõ çâèòèõ 
êàíàëüö³â òà ä³ëÿíêè ù³ëüíèõ ïëÿì äèñòàëüíèõ 
êàíàëüö³â.

Íèðêîâ³ ò³ëüöÿ ïðåäñòàâëåí³ êàï³ëÿðíèìè 
êëóáî÷êàìè òà ðîçòàøîâàíèìè ì³æ íèìè ìåçàí-
ã³àëüíèìè êë³òèíàìè, ïàð³ºòàëüíèì ³ â³ñöåðàëü-
íèì ëèñòêàìè êàïñóëè Øóìëÿíñüêîãî-Áîóìåíà 
³ ñå÷îâèì ïðîñòîðîì (ðèñ. 1 à).

Â ä³ëÿíö³ ñå÷îâîãî ïîëþñà ñå÷îâèé (áîóìå-
íîâèé) ïðîñò³ð ïåðåõîäèòü â ïðîêñèìàëüíèé 
çâèòèé êàíàëåöü, ùî âèñòèëàºòüñÿ îäíîøàðî-
âèì êóá³÷íèì åï³òåë³ºì ç ù³òêîâîþ îáëÿì³âêîþ. 
Ì³æ ïðîêñèìàëüíèìè êàíàëüöÿìè âèÿâëÿëèñÿ 
â çíà÷íî ìåíø³é ê³ëüêîñò³ ïîïåðå÷í³ çð³çè äèñ-
òàëüíèõ çâèòèõ êàíàëüö³â. Ìîðôîìåòðè÷í³ ïà-
ðàìåòðè öèõ ñòðóêòóðíèõ åëåìåíò³â ïðåäñòàâ-
ëåí³ â òàáë. 1.

Ìîçêîâà ðå÷îâèíà ïðåäñòàâëåíà íèðêîâèìè 
ï³ðàì³äàìè, ÿê³ îáìåæåí³ êîðòèêàëüíèìè ñòîâ-
ïàìè. Íèðêîâ³ ï³ðàì³äè óòâîðåí³ çá³ðíèìè òðó-
áî÷êàìè ³ ïðÿìèìè ä³ëÿíêàìè íåôðîí³â, â ÿêèõ 
â³çóàë³çóþòüñÿ ïîîäèíîê³ òîíê³ ñåãìåíòè ïåòë³ 
Ãåíëå. Ó ìîçêîâ³é ðå÷îâèí³ îö³íþâàëè ìîðôî-
ìåòðè÷í³ êðèòåð³¿ çá³ðíèõ òðóáî÷îê ³ òîíêèõ ñåã-
ìåíò³â íèðîê ùóð³â (òàáë. 2). 

Íà ìåæ³ ì³æ ê³ðêîâîþ ³ ìîçêîâîþ ðå÷îâèíîþ 
âèçíà÷àëèñÿ ïîïåðå÷í³ çð³çè äóãîâèõ àðòåð³é, 
ì³æ÷àñòî÷êîâ³ àðòåð³¿ ³ âåíè, â³ä ÿêèõ â³äõîäÿòü 
ïðèíîñí³ (âíóòð³øíüîäîëüêîâ³) àðòåð³îëè, ÿê³ ó 

Òàáëèöÿ 1 

Ìîðôîìåòðè÷í³ ïîêàçíèêè íèðêîâîãî ò³ëüöÿ, 
ïðîêñèìàëüíîãî ³ äèñòàëüíîãî êàíàëüöÿ íèðêè 

ëàáîðàòîðíîãî (íåë³í³éíîãî) á³ëîãî ùóðà

Ñòðóêòóðà Ïîêàçíèê Çíà÷åííÿ 
(M±m)

Íèðêîâå 
ò³ëüöå

Òîâùèíà ïàð³ºòàëüíîãî ëèñòêà êàï-
ñóëû Øóìëÿíñüêîãî-Áîóìåíà, ìêì 0,44±0,088

Ïëîùà êëóáî÷êà ç êàïñóëîþ
Øóìëÿíñüêîãî-Áîóìåíà, ìêì2 5394,8±839,34

Ïëîùà ñå÷îâîãî ïðîñòîðó ó íèðêî-
âîìó ò³ëüö³, ìêì2 1565,6±344,12

Ïëîùà êàï³ëÿðíèõ ïåòåëü 
êëóáî÷êà, ìêì2 3872,1±584,33

Ïðîêñè-
ìàëüíèé
çâèâèñòèé 
êàíàëåöü

Ä³àìåòð, ìêì 35,5±6,43
Ä³àìåòð ïðîñâ³òó, ìêì 18,3±6,51
Ïåðèìåòð, ìêì 130,6±38,28
Ïëîùà, ìêì2 212,9±46,83

Äèñòàëüíèé 
çâèâèñòèé 
êàíàëåöü

Ä³àìåòð, ìêì 21,5±2,15
Ä³àìåòð ïðîñâ³òó, ìêì 12,7±1,19
Ïåðèìåòð, ìêì 80,8±3,62
Ïëîùà, ìêì2 397,9±33,63

Òàáëèöÿ 2 

Ìîðôîìåòðè÷í³ ïîêàçíèêè çá³ðíèõ òðóáî÷îê 
³ òîíêèõ ñåãìåíò³â ïåòë³ Ãåíëå íèðêè 

ëàáîðàòîðíèõ (íåë³í³éíèõ) á³ëèõ ùóð³â

Ñòðóêòóðà Ïîêàçíèê Çíà÷åííÿ 
(M ± m)

Çá³ðí³ 
òðóáî÷êè

Ä³àìåòð, ìêì 22,5±1,23
Ä³àìåòð ïðîñâ³òó, ìêì 14,0±1,33
Ïåðèìåòð, ìêì 99,1±3,45
Ïëîùà, ìêì2 599,2±31,46

Òîíêèé 
ñåãìåíò 
ïåòë³ 
Ãåíëå

Ä³àìåòð, ìêì 13,7±1,17
Ä³àìåòð ïðîñâ³òó, ìêì 9,3±0,81
Ïåðèìåòð, ìêì 53,5±3,43
Ïëîùà, ìêì2 179,4±15,12

Ðèñ. 1. Ã³ñòî- (à) òà óëüòðàñòðóêòóðà (á) íèðêîâîãî êëóáî÷êà ùóðà â íîðì³: 1 – êëóáî÷îê êàï³ëÿð³â, 2 – íèðêîâ³ 
êàíàëüö³, 3 – ïðîñâ³ò êàïñóëè êëóáî÷êà, 4 – ñåãìåíòîÿäåðíèé íåéòðîô³ë ó ïðîñâ³ò³ êàï³ëÿðà, 5 – åíäîòåë³îöèò, 6 – 

áàçàëüíà ìåìáðàíà, 7 – öèòîïîä³¿, 8 – ÿäðî ïîäîöèòà.
Çàáàðâëåííÿ: à – ãåìàòîêñèë³í-åîçèíîì. Çá.: à – îê. 7, îá. 40; á – õ 8000.
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ñâîþ ÷åðãó, ðîçïàäàþòüñÿ íà êàï³ëÿðè êëóáî÷êà. Êà-
ï³ëÿðè êëóáî÷êà çáèðàëèñÿ ó âèíîñí³ àðòåð³îëè, ùî 
äàþòü ïî÷àòîê ïåðâèíí³é ïåðèòóáóëÿðí³é ñ³òö³. Îö³íþ-
þ÷è ñóäèííó ñèñòåìó íèðêè ùóðà, õàðàêòåðèçóâàëè 
ì³æ÷àñòî÷êîâ³ ñóäèíè (àðòåð³þ ³ âåíó), ïåðèòóáóëÿðí³ 
êàï³ëÿðè ³ êàï³ëÿðè êëóáî÷êà (òàáë. 3). Íà óëüòðàñòðóê-
òóðíîìó ð³âí³ â³ñöåðàëüíèé ëèñòîê êàïñóëè êëóáî÷êà, 
ÿêèé âõîäèòü äî ñêëàäó ô³ëüòðàö³éíîãî áàð’ºðó, óòâî-
ðåíèé ñïåöèô³÷íèìè êë³òèíàìè – ïîäîöèòàìè (ðèñ. 
1, á). Âîíè ìàþòü ïîë³ãîíàëüíó ôîðìó, à ¿õ öèòîëåìà 
ôîðìóº öèòîïëàçìàòè÷í³ â³äðîñòêè (í³æêè), ÿê³ ò³ñíî 
êîíòàêòóþòü ç áàçàëüíîþ ìåìáðàíîþ êàï³ëÿð³â. Ì³æ 
öèìè í³æêàìè óòâîðþþòüñÿ âóçüê³ ïðîñòîðè – ô³ëüòðà-
ö³éí³ ù³ëèíè, ÿê³ ïåðåêðèâàþòüñÿ ä³àôðàãìàìè, ÷èì 
ñòâîðþºòüñÿ ñåëåêòèâíèé áàð’ºð äëÿ ìàêðîìîëåêóë 
ïëàçìè êðîâ³.

Ïðè öüîìó ñïîíòàííèé ä³óðåç ñêëàäàº 16,3±1,2 
ìë/6ãîä/100ã, à â ñå÷³ âèçíà÷àºòüñÿ 439,4±16,71 
ìîëü/ë ñå÷îâèíè ³ 1,32±0,09 ìîëü/ë êðåàòèí³íó.

Ï³ñëÿ âïëèâó äâîõ ðàçîâîãî ³íòåíñèâíîãî àåðîáíî-
ãî ô³çè÷íîãî íàâàíòàæåííÿ âèÿâëÿºòüñÿ çìåíøåííÿ 
íà 15,0-20,0% ïëîù³ íèðêîâîãî ò³ëüöÿ, ñóäèííîãî êëó-
áî÷êà òà ïðîñâ³òó êàïñóëè êëóáî÷êà. Çâóæóºòüñÿ ïðî-
ñâ³ò àôåðåíòíî¿ (äî 7,4±0,42 ìêì) òà åôåðåíòíî¿ (äî 
4,2±0,27 ìêì) àðòåð³îë, çìåíøóºòüñÿ òîâùèíà ¿õíüî¿ 
ñò³íêè â³äïîâ³äíî äî 2,8±0,19 ³ 1,9±0,07 ìêì. 

Â þêñòàãëîìåðóëÿðíèõ êë³òèíàõ òà êë³òèíàõ ù³ëü-
íî¿ ïëÿìè ïîì³òíî çíèæóºòüñÿ ê³ëüê³ñòü ãðàíóë ðåí³-
íó. Åíäîòåë³îöèòè êëóáî÷êîâèõ êàï³ëÿð³â íàáðÿêàþòü, 
çâóæóºòüñÿ ïðîñâ³ò êîíòàêòó ì³æ íèìè. Ïîòîâùåíîþ ³ 
á³ëüø ñâ³òë³øîþ, í³æ â íîðì³ âèãëÿäàº áàçàëüíà ìåìá-
ðàíà. Ïðîñâ³òëþºòüñÿ öèòîïëàçìà ïîäîöèò³â, çâóæó-
þòüñÿ ïðîì³æêè ì³æ ¿õ í³æêàìè. Òàêà çì³íà ìåòðè÷íèõ 
ïàðàìåòð³â íèðêîâîãî ò³ëüöÿ ò³ñíî êîðåëþº (r=0,85) 
ç ïîêàçíèêàìè äîáîâîãî ä³óðåçó, ÿêèé ó ïîð³âíÿíí³ ç 
íîðìîþ çìåíøóºòüñÿ íà 37,9%, ùî ïîâ’ÿçàíå ç ï³äâè-
ùåííÿì òîâùèíè áàçàëüíî¿ ìåìáðàíè ï³ñëÿ ³íòåíñèâ-
íîãî àåðîáíîãî íàâàíòàæåííÿ â ñåðåäíüîìó íà 4,44%. 
Òàêîæ íà 8,2% çíèæóºòüñÿ êîíöåíòðàö³ÿ ñå÷îâèíè 

Òàáëèöÿ 3

Ìîðôîìåòðè÷í³ ïîêàçíèêè ñóäèííî¿ ñèñòåìè 
íèðêè ëàáîðàòîðíèõ á³ëèõ ùóð³â

Ñòðóêòóðà Ïîêàçíèê Çíà÷åííÿ
(M ± m)

Ì³æ÷àñ-
òî÷êîâà 
àðòåð³ÿ

Ä³àìåòð, ìêì 124,9 ± 20,73
Ïëîùà, ìêì2 3300,9±134,33
Ïëîùà ïðîñâ³òó, ìêì2 1164,1±179,47
Ïåðèìåòð, ìêì 333,2±44,66
Òîâùèíà åíäîòåë³þ, ìêì 1,55±0,21
Òîâùèíà ñåðåäíüî¿ îáîëîíêè, ìêì 17,1±1,33

Ì³æ÷àñòî÷-
êîâà âåíà

Ä³àìåòð, ìêì 89,3±6,17
Ïåðèìåòð, ìêì 342,0±43,16
Ïëîùà ïîïåðå÷íîãî ïåðåòèíó, ìêì2 5626,9±177,23

Ïåðèòó-
áóëÿðíèé 
êàï³ëÿð

Ä³àìåòð, ìêì 7,7±0,15
Ïåðèìåòð, ìêì 29,1±3,47
Ïëîùà ïîïåðå÷íîãî ïåðåòèíó, ìêì2 47,8±6,22

Êàï³ëÿð 
êëóáî÷êà

Ä³àìåòð, ìêì 4,9±0,17
Ïåðèìåòð, ìêì 17,4±1,11
Ïëîùà ïîïåðå÷íîãî ïåðåòèíó, ìêì2 17,2±0,94

³ íà 4,5% ï³äâèùóºòüñÿ ê³ëüê³ñòü êðåàòèí³íó 
(P<0,05).

Ó ïîð³âíÿíí³ ç ïîïåðåäí³ì òåðì³íîì, 4 ðàçî-
âå àåðîáíå ô³çè÷íå íàâàíòàæåííÿ ïðèçâîäèòü 
äî çìåíøåííÿ ïëîù³ íèðêîâîãî ò³ëüöÿ, ñóäèí-
íîãî êëóáî÷êà òà ïðîñâ³òó êàïñóëè êëóáî÷êà â³ä-
ïîâ³äíî íà 5,0%, 11,0% ³ 6,0%. Ä³àìåòð ïðîñâ³òó 
àôåðåíòíî¿ òà åôåðåíòíî¿ àðòåð³îë çâóæóºòüñÿ 
íåçíà÷íî ³ ñòàíîâèòü â³äïîâ³äíî 83,6% ³ 81,4% 
â³ä ïîêàçíèê³â â íîðì³, ùî ñóïðîâîäæóºòüñÿ 
çíèæåííÿì åôåêòèâíîãî ô³ëüòðàö³éíîãî òèñêó 
ó ñóäèííîìó êëóáî÷êó [4,7]. Ïðè öüîìó òîâùè-
íà ¿õíüî¿ ñò³íêè çá³ëüøóºòüñÿ ò³ëüêè íà 1,35% ³ 
3,12% (P<0,05).

Óëüòðàñòðóêòóðí³ çì³íè ïðîÿâëÿþòüñÿ çâó-
æåííÿì ïðîñâ³òó êàï³ëÿð³â, ÿêèé çàïîâíåíèé 
àãðåãàòàìè ç êë³òèííèõ åëåìåíò³â êðîâ³. ßäðà 
åíäîòåë³îöèò³â íàáðÿêë³, âèïèíàþòü öèòîïëàç-
ìó ó ïðîñâ³ò êàï³ëÿðà, äîäàòêîâî çâóæóþ÷è 
éîãî. Ðîçøèðåí³ êàíàëüö³ åíäîïëàçìàòè÷íî¿ 
ñ³òêè ìàþòü íåçíà÷íó ê³ëüê³ñòü ô³êñîâàíèõ ðè-
áîñîì. Â öèòîïëàçì³ åíäîòåë³îöèò³â ì³ñòÿòü-
ñÿ ð³çíîãî ðîçì³ðó ïóõèðö³ ç äð³áíîçåðíèñòèì 
âì³ñòîì ñâ³òëî¿ åëåêòðîííî¿ ù³ëüíîñò³. ×àñòî 

ïðîñòåð³ãàþòüñÿ ÿâèùà ì³êðîêëàçìàòîçó ³ â³äøàðó-
âàííÿ åíäîòåë³àëüíî¿ êë³òèíè ç îãîëåííÿì áàçàëüíî¿ 
ìåìáðàíè. Ïîðè â åíäîòåë³îöèòàõ ðîçøèðåí³. Áàçàëü-
íà ìåìáðàíà ð³çíî¿ òîâùèíè, ðîçïóøåíà. ßäðà ïîäî-
öèò³â ðîçì³ùåí³ åêñöåíòðè÷íî, ç áàãàòüìà ³íâàã³íàö³ÿ-
ìè ÿäåðíî¿ îáîëîíêè. Ì³òîõîíäð³¿ íàáðÿêë³, ³ç ñâ³òëèì 
ìàòðèêñîì ³ äåñòðóêòóðèçîâàíèìè êðèñòàìè. Êîìï-
ëåêñ Ãîëüäæ³ ðîçøèðåíèé, ó âèãëÿä³ âàêóîëåé ç âì³ñ-
òîì ð³çíî¿ åëåêòðîííî¿ ù³ëüíîñò³. Öèòîïîä³¿ ñïëþñíóò³ 
³ çáëèæåí³ îäíà äî îäíî¿, â òðàáåêóëàõ ñïîñòåð³ãàºòüñÿ 
âàêóîë³çàö³ÿ öèòîïëàçìè. Ïðîñâ³ò êàïñóëè çâóæåíèé.

Ó ïîð³âíÿíí³ ç ïîïåðåäí³ì òåðì³íîì ñïîíòàííèé ä³-
óðåç çíèæóºòüñÿ â ñåðåäíüîìó íà 14,5%, êîíöåíòðàö³ÿ 
ñå÷îâèíè çìåíøóºòüñÿ íà 17,9%, à ê³ëüê³ñòü êðåàòèí³-
íó â ñå÷³ ï³äâèùóºòüñÿ íà 4,7% (P<0,05).

Ï³ñëÿ øåñòè ðàçîâîãî àåðîáíîãî ô³çè÷íîãî íà-
âàíòàæåííÿ â ñòðóêòóðíèõ êîìïîíåíòàõ êëóáî÷ê³â 
ðîçâèâàºòüñÿ åêñóäàòèâíà ãëîìåðóëîïàò³ÿ íà çàñò³é-
íî-ãåìîðàã³÷íîìó òë³ (ðèñ. 2, à). Íà ì³ñö³ äåñòðóêòó-
ðèçîâàíèõ íèðêîâèõ ò³ëåöü ñïîñòåð³ãàºòüñÿ ðîçâè-
òîê âîëîêíèñòî¿ ñïîëó÷íî¿ òêàíèíè. Åêñòðàïîëþþ÷è 
ì³ñöåâ³ çì³íè íà îðãàí ó ö³ëîìó ìîæíà ñòâåðäæóâàòè, 
ùî çàãàëüíà ê³ëüê³ñòü ³íòàêòíèõ íèðêîâèõ ò³ëåöü çíà-
÷íî çìåíøåíà. Ïðèðîäíüî, ùî ó òàêèõ óìîâàõ ðå-
çåðâí³ ôóíêö³îíàëüí³ ìîæëèâîñò³ íèðîê áóäóòü çíà÷íî 
çíèæåí³.

Ìîðôîìåòðè÷íèé àíàë³ç ïîêàçàâ, ùî ïëîùà íèð-
êîâèõ ò³ëåöü çá³ëüøóºòüñÿ íà 8,14%, ñóäèííîãî êëó-
áî÷êà – íà 19,5%, à ïðîñâ³òó êàïñóëè êëóáî÷êà – íà 
16,21% (P<0,05).

Íà óëüòðàñòðóêòóðíîìó ð³âí³ (ðèñ. 2, á) ïðîñâ³ò 
êàï³ëÿð³â ïåðåêðèâàþòü êë³òèíí³ åëåìåíòè êðîâ³, öè-
îïëàçìà åíäîòåë³îöèò³â ëîêàëüíî íàáðÿêàº, ï³äâèùå-
íèé ì³êðîï³íîöèòîç, ì³êðîêëàçìàòîç.

Ëîêàëüíî ïîðóøóºòüñÿ ö³ë³ñí³ñòü ïëàçìàëåìè. 
Áàçàëüíà ìåìáðàíà ïîòîâùåíà, ðîçïóøåíà. Îñî-
áëèâî ïîì³òí³ ïîòîâùåííÿ â ì³ñöÿõ äåñêâàìàö³¿ åíäî-
òåë³þ, äå ñïîñòåð³ãàºòüñÿ äåãðàíóëÿö³ÿ òà àãðåãàö³ÿ 
òðîìáîöèò³â ç ôîðìóâàííÿì ïðèñò³íêîâèõ òðîìá³â. Â 
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öèòîïëàçì³ ïîäîöèò³â º áàãàòî ïóõèðö³â ³ ì³ºë³íîïî-
ä³áíèõ ò³ëåöü. Öèòîïîä³¿ çáëèæåí³ ì³æ ñîáîþ, ³íîä³ äå-
ôîðìîâàí³ ³ çëèâàþòüñÿ â îäèí êîíãëîìåðàò.

Âíàñë³äîê äèñòðîô³÷íèõ ïðîöåñ³â ñïîíòàííèé ä³-
óðåç çíèæóºòüñÿ íà 21,6%, êîíöåíòðàö³ÿ ñå÷îâèíè 
– íà 9,9%, ùî ñâ³ä÷èòü ïðî ïîðóøåííÿ óëüòðàô³ëü-
òðàö³¿ ñå÷³ [9,10]. Ïðè öüîìó ê³ëüê³ñòü êðåàòèí³íó ï³ä-
âèùóºòüñÿ ùå íà 7,3% ³ âêàçóº íà äåñòðóêòèâí³ çì³íè 
â ñêåëåòíèõ ì’ÿçàõ ó â³äïîâ³äü íà ³íòåíñèâíå àåðîáíå 
ô³çè÷íå íàâàíòàæåííÿ.

Âèñíîâêè. 
Îäåðæàí³ ìîðôîìåòðè÷í³ äàí³ ïðî ñòðóêòóðó íèð-

êîâèõ ò³ëåöü â íîðì³ ìîæíà ðåêîìåíäóâàòè äëÿ âè-
êîðèñòàííÿ â ÿêîñò³ íîðìàòèâíèõ ïîêàçíèê³â ïðè 

Ðèñ. 2. Ãèñòî- (à) òà óëüòðàñòðóêòóðà (á) íîðêîâîãî êëóáî÷êà ùóðà ï³ñëÿ 15 ñåàíñ³â ³íòåíñèâíîãî àåðîáíîãî ô³çè÷-
íîãî íàâàíòàæåííÿ. Ñóäèííèé êëóáî÷îê ç åðèòðîöèòàðíèìè ñëàäæàìè, íàáðÿêîì åíäîòåë³þ ³ ìåçàíã³þ, ïðîñâ³ò êà-
ï³ëÿð³â ïåðåêðèòèé êë³òèííèìè åëåìåíòàìè êðîâ³: 1 – êëóáî÷îê êàï³ëÿð³â, 2 – íèðêîâ³ êàíàëüö³, 3 – ïðîñâ³ò êàïñóëè 

êëóáî÷êà, 4 – ëåéêîöèò ó ïðîñâ³ò³ êàï³ëÿðà, 5 – åíäîòåë³îöèò, 6 – áàçàëüíà ìåìáðàíà, 7 – öèòîïîä³¿, 8 – ïîäîöèò.
Çàáàðâëåííÿ: à – ãåìàòîêñèë³í-åîçèíîì. Çá.: à – îê 7, îá. 40; á – õ 12000.
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ïðîâåäåíí³ åêñïåðèìåíòàëüíèõ ðîá³ò ïî ñòðóêòóðí³é 
ïåðåáóäîâ³ ñêëàäîâèõ êîìïîíåíò³â íèðêè.

Çàïðîïîíîâàí³ ïîêàçíèêè äîçâîëÿþòü ïðîâåñòè 
ê³ëüê³ñíèé àíàë³ç ã³ñòîëîã³÷íèõ ñòðóêòóð íèðêè ùóðà, 
çîêðåìà äåòàëüíî îïèñàòè äåÿê³ â³ää³ëè íåôðîíà.

Ï³ñëÿ âïëèâó øåñòè ðàçîâîãî ³íòåíñèâíîãî àåðîá-
íîãî ô³çè÷íîãî íàâàíòàæåííÿ â³äáóâàþòüñÿ ðåàêòèâí³ 
çì³íè ô³ëüòðàö³éíîãî áàð’ºðó íèðîê, ùî ïðîÿâëÿºòü-
ñÿ çìåíøåííÿì ñïîíòàííîãî ä³óðåçó òà ï³äâèùåííÿì 
ð³âíÿ êðåàòèí³íó ³ ñå÷îâèíè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ó äàíîìó 
íàïðÿìêó ïîëÿãàþòü ó âèâ÷åíí³ âïëèâó ô³çè÷íîãî íà-
âàíòàæåííÿ ð³çíîãî õàðàêòåðó òà ð³âíÿ ³íòåíñèâíîñò³ 
íà îêðåì³ åëåìåíòè ô³ëüòðàö³éíîãî áàð’ºðó ï³ñëÿ äîâ-
ãîòðèâàëî¿ ã³ïîê³íåç³¿.
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ÓÄÊ 616-071 + 591.476 + 616.61
ÌÎÐÔÎÔÓÍÊÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍ Ô²ËÜÒÐÀÖ²ÉÍÎÃÎ ÁÀÐ’ªÐÓ ÍÈÐÎÊ ÙÓÐ²Â Â ÍÎÐÌ² ² Ï²ÑËß ÂÏËÈ-

ÂÓ ²ÍÒÅÍÑÈÂÍÎÃÎ ÀÅÐÎÁÍÎÃÎ Ô²ÇÈ×ÍÎÃÎ ÍÀÂÀÍÒÀÆÅÍÍß
Ãðèíåâè÷ Ð.É., Áàñêåâè÷ Î.Â., Äóìà Ç.Â.
Ðåçþìå. Íà ñòàòåâîçð³ëèõ ùóðàõ ïðîâåäåíå ã³ñòî-óëüòðàñòðóêòóðíå äîñë³äæåííÿ ñêëàäîâèõ êîìïîíåíò³â 

íèðêè â íîðì³ ³ ï³ñëÿ ³íòåíñèâíîãî àåðîáíîãî ô³çè÷íîãî íàâàíòàæåííÿ. Çàá³ð ìàòåð³àëó çä³éñíþâàëè ï³ñëÿ 2-îõ, 
4-îõ ³ 6-òè êðàòíîãî á³ãó ó òðåäì³ë³ äî â³äêàçó ïðè øâèäêîñò³ 20 ì/ñåê íà 1, 2 ³ 3 äîáó åêñïåðèìåíòó. Ã³ñòîëîã³÷í³ 
ïðåïàðàòè çàáàðâëþâàëè ãåìàòîêñèë³íîì òà åîçèíîì ³ îáðîáëÿëè í³òðàòîì ñð³áëà. Ìàòåð³àë äëÿ åëåêòðîííî¿ 
ì³êðîñêîï³¿ ãîòóâàëè çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ. Âñòàíîâëåíèé ðÿä ìîðôîìåòðè÷íèõ ïîêàçíèê³â ñòðóê-
òóðíî-ñêëàäîâèõ êîìïîíåíò³â íèðêè â íîðì³, ùî äàº çìîãó âèêîðèñòîâóâàòè ¿õ ïðè åêñïåðèìåíòàëüíèõ äîñë³-
äæåííÿõ. Ïðîâåäåíèé ïîð³âíÿëüíèé àíàë³ç äèíàì³êè ã³ñòî-ìîðôîìåòðè÷íèõ ïîêàçíèê³â íåôðîíà ï³ñëÿ ³íòåíñèâ-
íîãî àåðîáíîãî ô³çè÷íîãî íàâàíòàæåííÿ äîçâîëèâ âèâ÷èòè çàêîíîì³ðíîñò³ âçàºìîâ³äíîøåíü éîãî ñêëàäîâèõ 
³ âèä³ëèòè ¿õ äâîõåòàïíó ñòðóêòóðíó ïåðåáóäîâó, ùî ñâ³ä÷èòü ïðî ñâîºð³äí³ñòü âçàºìîïîâ’ÿçàíèõ ðåàêòèâíèõ 
çì³í òà ïðîöåñ³â àëüòåðàö³¿ ³ êîìïåíñàö³¿ â íåôðîíàõ, à òàêîæ â éîãî îòî÷óþ÷èõ ñòðóêòóðàõ, ÿê³ çàáåçïå÷óþòü 
ôóíêö³îíóâàííÿ íèðêè çà òàêèõ óìîâ.

Êëþ÷îâ³ ñëîâà: íèðêà, íåôðîí, ô³çè÷íå íàâàíòàæåííÿ, ùóðè.
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ÌÎÐÔÎÔÓÍÊÖÈÎÍÀËÜÍÎÅ ÑÎÑÒÎßÍÈÅ ÔÈËÜÒÐÀÖÈÍÍÎÃÎ ÁÀÐÚÅÐÀ ÏÎ×ÅÊ ÊÐÛÑ Â ÍÎÐÌÅ È 

ÏÎÑËÅ ÂËÈßÍÈß ÈÍÒÅÍÑÈÂÍÎÉ ÀÝÐÎÁÍÎÉ ÔÈÇÈ×ÅÑÊÎÉ ÍÀÃÐÓÇÊÈ
Ãðèíåâè÷ Ð.É., Áàñêåâè÷ Î.Â., Äóìà Ç.Â.
Ðåçþìå. Ó 20 ïîëîâîçðåëûõ êðûñ ïðîâåäåíî ãèñòî-óëüòðàñòðóêòóðíîå èññëåäîâàíèå ñîñòàâíûõ êîìïîíåí-

òîâ ïî÷êè â íîðìå è ïîñëå èíòåíñèâíîé àýðîáíîé ôèçè÷åñêîé íàãðóçêè. Çàáîð ìàòåðèàëà îñóùåñòâëÿëè ïîñëå 
2-îõ, 4-îõ è 6-òè êðàòíîãî áåãà â òðåäìèëå äî îòêàçà ïðè ñêîðîñòè 20 ì/ñåê íà 1, 2 è 3 ñóòêè ýêñïåðèìåíòà. 
Ãèñòîëîãè÷åñêèå ïðåïàðàòû îêðàøèâàëè ãåìàòîêñèëèíîì è ýîçèíîì è îáðàáàòûâàëè íèòðàòîì ñåðåáðà. Ìà-
òåðèàë äëÿ ýëåêòðîííîé ìèêðîñêîïèè ãîòîâèëè çà îáùåïðèíÿòîé ìåòîäèêîé. Óñòàíîâëåí ðÿä ìîðôîìåòðè÷åñ-
êèõ ïîêàçàòåëåé ñòðóêòóðíî-ñîñòàâíûõ êîìïîíåíòîâ ïî÷êè â íîðìå, ÷òî äàåò âîçìîæíîñòü èñïîëüçîâàòü èõ ïðè 
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèÿõ. Ïðîâåäåííûé ñðàâíèòåëüíûé àíàëèç äèíàìèêè ãèñòî-ìîðôîìåòðè÷åñêèõ 
ïîêàçàòåëåé íåôðîíà ïîñëå èíòåíñèâíîé àýðîáíîé ôèçè÷åñêîé íàãðóçêè ïîçâîëèë èçó÷èòü çàêîíîìåðíîñòè 
âçàèìîîòíîøåíèé åãî ñîñòàâëÿþùèõ è âûäåëèòü èõ äâóõýòàïíóþ ñòðóêòóðíóþ ïåðåñòðîéêó, ÷òî ñâèäåòåëüñòâó-
åò î ñâîåîáðàçèè âçàèìîñâÿçàííûõ ðåàêòèâíûõ èçìåíåíèé è ïðîöåññîâ àëüòåðàöèè-êîìïåíñàöèè â íåôðîíàõ, 
à òàêæå â åãî îêðóæàþùèõ ñòðóêòóðàõ, êîòîðûå îáåñïå÷èâàþò ôóíêöèîíèðîâàíèå ïî÷êè â òàêèõ óñëîâèÿõ.

Êëþ÷åâûå ñëîâà: ïî÷êà, íåôðîí, ôèçè÷åñêàÿ íàãðóçêà, êðûñû.

UDC 616-071 + 591.476 + 616.61
MORFOFUNCTIONAL STATE OF FIL’TRATION BARIER KIDNEY OF RATS IN NORM AND AFTER INFLUENC-

ING OF INTENSIVE AEROBIC PHYSICAL LOADING
Grynevich R.Y., Bàskåvich Î.V., Duma Z.V.
Abstract. The purpose of work consisted in the study of morpho-functional changes of filtration barrier at rats after 

the intensive aerobic physical loading. The components of filtration barrier of buds in a norm were trained in 5 intact 
adult rats-males and in 15 animals after the intensive aerobic physical loading.

The designs of the intensive aerobic physical loading conducted as at run in tredmile to the refusal every day at 
speed of rotation of rotor 20 m/min. Taking away of material was carried out on 2, 4 and 6 time of experiment. Histologi-
cal preparations painted hemathoxilin and eosin and processed by nitrate of silver. Material for an electronic microscopy 
was prepared after the generally accepted method. As a result of research at intact animals the set row of morphomet-
rics indexes of structurally-component components of bud, that enables to use them as base information at different 
experimental researches.

The conducted comparative analysis of dynamics of hystî-morphometrics indexes of nephron after the intensive 
aerobic physical loading allowed to learn conformities to the law of mutual relations of his constituents and select their 
two-staging structural alteration, that testifies to originality of interdependent reactive changes and processes of altera-
tion and indemnification in nephrons, and also in his surrounding structures which provide functioning of bud on such 
conditions.

After 1 days (2 multiple) of the intensive aerobic physical loading the area of kidney little body, vascular ball and 
road clearance of capsule of ball diminishes on 15,2%. The road clearance of afferent and åfferent àrtåriîls narrows on 
12,4%, on 14,5% is multiplied the thickness of their wall. The amount of granules of rånin goes down in yuxtaglomerular 
cells. Åndîtål³îcytes of glomeruli capillaries swell up, the road clearance of contact between them narrows. A bàsàl 
membrane is thickened. The cytoplasm of podocytes road clearance, intervals between their legs narrow. Such change 
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of metrical parameters of kidney little body closely correlates (r=0,85) with the indexes of day’s diuresis which in com-
parison with a norm diminishes on 37,9%, that is related to the increase of thickness of bàsàl membrane.

After 2 days (4 multiple) intensive aerobic physical loading the area of kidney little body diminishes on 5,0%, on 
11,0% – vascular ball and on 6,0% is road clearance of capsule of ball. The diameter of road clearance of afferent and 
åfferent àrtåriîls narrows accordingly on 53,6% and 51,4%, that is accompanied by the decline on 14,5% of sponta-
neous diuresis and increase of concentration of urea and cråàt³nin in urine accordingly on 17,9% and 4,7%. The road 
clearance of capillaries narrows thus, the kernels of åndîtål³îcytes are filling out, a cytoplasm stick out in the road 
clearance of capillary, additionally narrowing him. In the cytoplasm of åndîtål³îcytes is contained a different size blis-
ters, often the it is observed phenomena of m³crîclàsmtic and removing a layer by the layer of åndîtål³îcytes cells with 
baring of bàsàl membrane. Pores in åndîtål³îcytes are extended. Bàsàl membrane of a different thickness, made light. 
The kernels of podocytes are placed eccentrically, with many ³nvàg³nation of nuclear shell. Ì³tîchîndria is filling out, 
with light matrix and destructurisation crist. Cytopodia oblate and rapprochement to each other, in tràbåculi is observed 
vacuolisation cytoplasm. The road clearance of capsule is narrowed.

After 3 days (6 multiple) intensive aerobic physical loading in the structural components of balls develops exuda-
tive glomerulopathy on a stagnation-hemorragic background. It is multiplied the area of kidney little bodies on 8,14%, 
vascular ball – on 19,5%, and education of capsule of ball – on 16,21%. The road clearance of capillaries is blocked by 
the cellular elements of blood, citoplasm åndîtål³îcytes swells up locally, promoted m³crîpinîcetosis, m³crîclàsmtic. 
Integrity of plasmalemmic is locally violated. A bàsàl membrane is thickened, made light. Especially noticeable bulges 
in the places of desqumation åndîtål³îcytes, where degranulation is that àgrågàtion of trombocytes with forming of 
nearwall blood thromb. There are many blisters and mielinless little bodies in the cytoplasm of podocytes. Cytopodia 
approchement between itself, sometimes deformed and meet in one conglomerate. As a result of dystrophic processes 
spontaneous diuresis goes down on 21,56%. It is thus multiplied concentration of urea and cråàt³nin accordingly on 
9,87% and 7,23%, that testifies to violation of ultrafiltration of urine.

Keywords: kidney, nefron, physical loading, rats.
Ðåöåíçåíò – ïðîô. Êîñòèëåíêî Þ.Ï.
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