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The morphologica l  changes taking p lace  in the r e s e c t e d  and control  kidneys have been demons t ra t ed  
in many expe r imen ta l  inves t igat ion [4, 5, 7, 8, 10-12], but the functional changes in the kidneys following 
r e sec t i on  of one of them have been studied ve~y inadequately [1, 2, 9, 13]. It has been  concluded f r o m  the 
changes in d iures i s ,  the ind igocarmine  test ,  and the blood nonprote in  ni t rogen level  in these s tudies  that 
r e sec t i on  of the kidney has l i t t le  effect  on i ts  functions.  However,  the indices which have been  studied a r e  
known to r e f l ec t  the s ta te  of the g lomerul i  and tubules of the kidneys inadequately.  

The object  of the p r e s e n t  invest igat ion was to study the i n f l ammato ry  p r o c e s s e s  taking place  in the 
kidneys a f t e r  r e s e c t i o n  of one of them by examining the function of the different  p a r t s  of the nephrons .  

EXPERIMENTAL METHOD 

The investigation was conducted on four dogs with the orifices of their ureters exteriorized on to 
the anterior abdominal wall. After the control experiments, in two dogs one pole (about one-quarter) of the 
right kidney was removed, and in the other two dogs bothpoles (aboutone-half) of the right kidney were 
removed in one stage. The function of the resected and intact kidneys was studied on the first days after 
the operation, and then weekly for 2 months. The glomerular filtration and the reabsorption of water in 
the tubules were determined by the inulin method and the effective renal plasma flow and the secretory 
ability of the tubules by means of diodrast. The experimental results were expressed per square meter of 
body surface for comparison and analyzed by statistical methods (Tables 1 and 2). 

EXPERIMENTAL RESULTS 

On the first day after resection of the kidney a slight hematuria was observed, and in one case, anuria. 
It follows from Tables 1 and 2 that the diuresis of the partially resected kidney during the first day after 
resection of one pole was lowered by 26.1~c, and after resection of both poles, by 55.5~c. The diuresis of 
the intact kidney was increased during this period by 51.9~c and 69.8~c respectively. These changes in 
diuresis are statistically significant. During the next 2 months the changes in diuresis were not significant. 

The plasma flow in the reseeted kidney during the first days after removal of one pole was reduced 
by 32.2~c, and after removal of both poles-by 60.8~c. The plasma flow of the intact kidney was increased 
during the first days after the operation by 23.7~c and 44.8/% respectively. The changes in the plasma flow 
in every case are significant. Subsequently the plasma flow in the resected and intact kidneys remained 
almost unchanged throughout the period of observation. 

The glomerular filtration of the resected kidney fell during the first few days after resection of one 
pole by 42.1~0, and after resection of both poles by 66.3~c. This decrease is highly significant (P< 0.001). 
The glomerular filtration of the intact kidney increased at this time after resection of one pole of the 
kidney by 17.2~c, and after resection of both poles by 42.5~c. During the next 2 months the glomerular 
filtration of the resected kidney remained almost unchanged. The filtration of the intact kidney continued 
to increase, and by the end of the period of observation it exceeded the initial level by 26.4~c and 61.9~c 
respectively (P< 0.05 and P< 0.001). 

The reabsorption of water by the resected kidney fell by 43.5~c during the first few days after re- 
section of one pole, and by 67.1~ c after resection of both poles. The reabsorption of water by the intact 
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kidney during the f i r s t  days a f t e r  the opera t ion  ro se  by 13.9% and 40.4% respec t ive ly .  During the next 2 
months the r eabso rp t ion  of wa te r  in the r e s e c t e d  kidney va r i ed  only v e r y  sl ightly.  In the intact  kidney the 
r eabso rp t ion  of wa te r  i n c r e a s e d  by 24.7 and 61.4% re spec t ive ly .  

The s e c r e t o r y  power  of the tubules by  the d iodras t  method fell  s ignif icant ly (by 39.4%) a f te r  r e sec t ion  
of one pole, and by 68.99 af ter  r e sec t i on  of both poles .  During the next 2 months the max ima l  s ec re t ion  of 
the tubules of the r e s e c t e d  kidney r em a i ned  unchanged. The changes in the s e c r e t o r y  power  of the tubules 
of the intact  kidney during the f i r s t  few days a f t e r  r e sec t ion  were  negligible.  Two months a f te r  the o p e r a -  
tion the max ima l  s ec re t i on  of the intact  kidney exceeded the initial  level  by 46.8~c and 47.3~c r e spec t ive ly .  

Analysis  of these  r e su l t s  shows that a f ter  r e sec t ion  of one pole of the kidney all the indices of the 
function of the r e s e c t e d  kidney were  lowered by 32.2-43.5%. Af ter  r e sec t i on  of both poles  the function of 
the kidney was lowered  by 55.5-68.9~c. Consequently, the kidney function a f te r  r e s e c t i o n  fell  by an amount 
d i rec t ly  p ropor t iona l  to the amount of kidney t i ssue  r emoved .  

Charac te r i s t i ca l ly  the function of the r e s e e t e d  kidney fell  dur ing ' the  f i r s t  few days a f t e r  the o p e r a -  
tion and t he r ea f t e r  r e m a i n e d  a lmos t  unchanged for  the next 2 months .  None of the indices  of function of 
the r e s e c t e d  kidney r e tu rned  to no rmal .  However,  f r o m  the f i r s t  few days af ter  r e sec t i on  of one kidney, 
the function of all pa r t s  of the nephrons  of the eon t ra la te ra l ,  intact  kidney was inc reased :  a f t e r  r e sec t ion  
of one pole by 14.3-23.7~c, a f te r  r esec t ion  of both poles  by 20.4-44.9~c. The function of the intact  kidney 
i n c r e a s e d  gradual ly  throughout the per iod  of observa t ion .  

Consequently, the remain ing  nephrons of the r e s e c t e d  kidney do not develop r e g e n e r a t i v e  hyper t rophy  
if the second kidney is p re sen t ,  and they do not compensa te  for  the r e m o v e d  pa r t  of the kidney.  Compensa-  
tion takes p lace  as a r e su l t  of an i nc r ea s e  in the function of the con t r a l a t e r a l  intact  kidney. 

It  is of g r e a t  i n t e r e s t  to d i scover  whether  the combined function of both kidneys is r e s t o r e d  a f t e r  r e -  
sec t ion  of one of them.  The r e su l t s  of these  exper imen t s  show that the combined function of the two k id-  
nays was comple te ly  r e s t o r e d  a f t e r  r e sec t ion  of a pole of one kidney. Af te r  r e sec t ion  of both poles  of one 
kidney the p l a s m a  flow in the kidneys was not fully r e s t o r e d .  The maximal  s ec re t i on  of the tubules by the 
d iodras t  method in this case  also reached  its combined p r eope ra t i ve  level .  

These r e su l t s  conf i rm the conclusion reached  by L. D. L iozner  [6], namely  that pa i red  organs  can 
respond  to injury in two ways:  e i the r  by  r egenera t ion  or  by compensa to ry  hyper t rophy.  However,  the 
compensa to ry  m e c h a n i s m  is m o r e  labile  and is brought  into play sooner ,  whereas  the r egene ra t ion  takes 
p lace  only in cer ta in  conditions.  The r e s e c t e d  o rgan  does not r egene ra t e ,  not because  it is incapable of 
regenera t ion ,  but because  the rapid  involvement  of the m e c h a n i s m  of compensa to ry  hyper t rophy  of the 
pa i r ed  intact  o rgan  does not allow the capac i ty  for  r egene ra t ion  to be exhibited. After  r emova l  of the con- 
t r a l a t e r a l  o rgan  the r e s e c t e d  kidney intensif ies  its own function quickly and cons iderably  [3]. 
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