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T h e r e  a r e  few r e f e r e n c e s  in the  l i t e r a t u r e  to c ha nge s  in k idney  func t ion  and,  in p a r t i c u l a r ,  to  the  
m e c h a n i s m s  of t h e s e  c h a n g e s ,  du r ing  convu l s ions .  AII  tha t  can be found a r e  s t a t e m e n t s  i n d i c a t i n g  the  r o l e  
of the  e f f e r e n t  n e r v e s ,  a d r e n a l i n ,  and s e r o t o n i n  in the  m e c h a n i s m s  by which  the  c onvu l s i on  in f luences  k i d -  
hey  funct ion  [3-61. 

The  au thor  [1, 21 h a s  shown that  an e x p e r i m e n t a i  convu l s ion  c a u s e s  c o n s i d e r a b l e  and p r o l o n g e d  
changes  in t he  b a s i c  r e n a l  p r o c e s s e s  : f i l t r a t i o n ,  r e a b s o r p t i o n  o s  e l e c t r o l y t e s ,  a n d n o n e l e e t r o i y t e s ,  
and a l so  the  e x c r e t i o n  of f o r e i g n  s u b s t a n c e s .  E x p e r i m e n t s  in which  o s m o t i c a l l y  a c t i v e  s u b s t a n c e s  w e r e  
a d m i n i s t e r e d  to a n i m a l s  showed  that  the  a n t i d i u r e t i c  h o r m o n e  of the  p i t u i t a r y  is  the  l ead ing  f a c t o r  in the  
m e c h a n i s m s  of the  i n c r e a s e  in the  r e a b s o r p t i o n  of w a t e r  by the t u b u l a r  e p i t h e l i u m .  H o w e v e r ,  the  r o l e  of  
d i r e c t  r e f l e x  i n f l u e n c e s  of the  a d r e n a l  m e d u l l a -  the  p r i n c i p a l  depot  of a d r e n a l i n  - in the  c h a n g e s  in f i l t r a -  
t ion,  r e a b s o r p t i o n ,  and s e c r e t i o n  in the  k idne ys  du r ing  convu l s ions  r e m a i n s  i n c o m p l e t e l y  u n d e r s t o o d .  

I t  was  t h e r e f o r e  dec ided  to  s tudy  the  a b o v e - m e n t i o n e d  f a c t o r s  and to  d e m o n s t r a t e  t h e i r  r o l e  in the  
c o m b i n a t i o n  of m e c h a n i s m s  r e g u l a t i n g  the  a c t i v i t y  of the  k i d n e y s .  

EXPERIMENTAL METHOD 

To determine the role of direct reflex influences on the function of the vascular and tubular ap- 

paratuses of the kidneys the method of denervation of the kidneys in situ and of denervation of autotrans- 

plantation of the kidney into the neck in dogs were used. Experiments were carried out on five dogs : 3 

with a transplanted right kidney and 2 with a right kidney denervated in situ. 

To prevent the entry of adrenalin from the adrenals into the blood stream during the convulsion, in 

two dogs with an autotransplanted kidney the right adrenal was removed and the medulla of the left adrenal 

was treated by the thermocoagulation in two separate stages. 

As a s u b s t a n c e  p r o d u c i n g  a convuls ion ,  a m i x t u r e  of e t h e r  and c a m p h o r  was  u s e d ,  1 .5 -2  mI  be ing  
in j ec t ed  i n t r a v e n o u s l y .  

E x p e r i m e n t s  w e r e  c a r r i e d  out aga in s t  the  b a c k g r o u n d  of w a t e r  d i u r e s i s  p r o d u c e d  by i n t roduc t i on  of 
w a t e r  (50 ml /kg)  into t he  s t o m a c h .  The  g l o m e r u l a r  f i l t r a t i o n  was  s tud ied  by  r e l a t i o n  to inul in ,  and the  
r e n a l  p l a s m a  flow and t u b u l a r  s e c r e t i o n  in r e I a t i o n  to phenol  r e d .  Be tween  20 and 30 ra in  a f t e r  the  b e -  
g inning of i n j ec t ion  of the  so lu t i ons  of  inul in  and phenol  r ed ,  when the c o n c e n t r a t i o n  of t h e s e  s u b s t a n c e s  
in the  b lood  b e c a m e  o p t i m a l ,  two 15- ra in  s a m p l e s  of u r i n e  w e r e  c o l l e c t e d ,  and in the  m i d d l e  o f  each  15- 
rain p e r i o d  b lood  was  t aken  f r o m  a ve in  fo r  a n a l y s i s .  Next  the  e t h e r - c a m p h o r  m i x t u r e  was  i n j e c t e d  i n t r a -  
venous ly .  A f t e r  the  end of the  convu l s ion ,  the  in jec t ion  of the  so lu t ion  was  r e s u m e d ,  a f u r t h e r  3 s a m p l e s  of 
u r i n e  w e r e  c o l l e c t e d ,  and blood was  t a k e n  f r o m  the  ve in .  The  c o n c e n t r a t i o n s  of inuIin  and phenol  r e d  in 
the  blood p l a s m a  and the  u r i n e  was  d e t e r m i n e d  c o l o r i m e t r i e a l l y .  

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

In a l l  the  e x p e r i m e n t a l  dogs  the  convu l s ion  l ed  to m a r k e d  inh ib i t ion  of w a t e r  d i u r e s i s  for  45-60 ra in  
in both the  in t ac t  and the  d e n e r v a t e d  k idney .  In a s e r i e s  of e x p e r i m e n t s ,  a l e s s  m a r k e d  d e c r e a s e  in d i u r e s i s  
could  be s e e n  f r o m  the d e n e r v a t e d  o r  t r a n s p l a n t e d  k idney  than f r o m  the  in tac t ,  a l though t h i s  d i f f e r e n c e  
could not  be  d e t e c t e d  c o n s t a n t l y .  

D e p a r t m e n t  of N e r v o u s  D i s e a s e s  and D e p a r t m e n t  of P h a r m a c o l o g y ,  Ivanov M e d i c a l  I n s t i t u t e  ( P r e -  
s en t ed  by A c a d e m i c i a n  V. V. P a r i n ) .  T r a n s l a t e d  f rom Byu l l e t en '  E k s p e r i m e n t a l ' n o i  Bio log i i  i M e d i t s i n y ,  
Vol.  63, No. 2, pp.  28-31,  F e b r u a r y ,  1967. O r i g i n a l  a r t i c l e  s u b m i t t e d  N o v e m b e r  16, 1964. 
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The  c h a n g e s  in the  coe f f i c i en t  of c l e a r a n c e  of inul in  ( g l o m e r u l a r  f i l t r a -  
t ion) and pheno l  r e d  ( r ena l  p l a s m a  flow) w e r e  i d e n t i c a l  in the  t r a n s p l a n t e d  
(denerva ted)  and i n t a c t  k i d n e y s .  The  d e c r e a s e  in t h e s e  i n d i c e s  was  g r e a t e r  
in the  k i d n e y s  wi th  in t ac t  i n n e r v a t i o n ,  a l though in r e l a t i o n  to d i u r e s i s ,  the  
d i f f e r e n c e s  o b s e r v e d  w e r e  not  cons t an t .  

The  m e a n  v a l u e s  of the  d i u r e s i s  in the  c o n t r o l  p e r i o d ,  b e f o r e  the  con -  
vu l s ion ,  f r o m  the k idney  d e n e r v a t e d  in s i tu  and the  in tac t  k i d n e y  w e r e  d i f -  
f e r e n t :  the  d i u r e s i s  f r o m  the  d e n e r v a t e d  k idney  was  s l i g h t l y  l e s s  than f r o m  
the  i n t ac t ,  a l though th i s  d i f f e r e n c e  was  not  s t a t i s t i c a l l y  s i g n i f i c a n t  (P > 0.1).  
In t he  f i r s t  15 ra in  a f t e r  the  convu l s ion ,  the  d e c r e a s e  in d i u r e s i s  f r o m  the  
d e n e r v a t e d  k idney  was  l e s s  m a r k e d  than  f r o m  the  i n t ac t  (0.48 * 0.29 and 
0.23 • 0.14 r e s p e c t i v e l y ) ,  t h i s  d i f f e r e n c e  be ing  s t a t i s t i c a l l y  s i g n i f i c a n t  (P < 0.05).  
In  the  s u b s e q u e n t  p e r i o d s  of o b s e r v a t i o n  the  d i u r e s i s  f r o m  both  k i d n e y s  was  
p r a c t i c a l l y  i d e n t i c a l ,  and the  s l igh t  d i f f e r e n c e s  o b s e r v e d  w e r e  not  s t a t i s t i c -  
a l l y  s i g n i f i c a n t .  

The  coe f f i c i en t  of c l e a r a n c e  of inul in  in th i s  g roup  of e x p e r i m e n t s  in 
t he  p r e c o n v u l s i o n  p e r i o d  was  the  s a m e  fo r  both k i d n e y s  (57.04 • 19.22 fo r  t he  
d e n e r v a t e d  and 55.25 + 22.93 for  the  i n t ac t  k idney) .  The  c onvu l s i on  p r o d u c e d  
an equal decrease in the coefficient of inulin clearance in both kidneys, and 

no difference could be found even in the first 15 rain (P > 0.5). 

The changes in the coefficient of clearance of phenol red agreed fully 

with the changes in the coefficient of inulin clearance. 

Since the changes in glomerular filtration after the convulsion were 

the same in both kidneys, it may be assumed that the reason for the differ- 

ences in the decrease in diuresis from the intact and denervated kidneys was 

the less marked increase in the reabsorption of water in the latter. Analysis 

of the inulin concentration index (the index of the degree of concentration of 

the urine) suggested that the tubular reabsorption of water in the denervated 

kidney increased to a lesser degree after the convulsion (to 45.0 • 19.85 in 

the  f i r s t  15 rain) than  in t he  i n t a c t  k idney  (73.12 ~:29.66; P <0.05) .  

Some p r o g r e s s  t o w a r d  d i s c o v e r y  of t he  r o l e  of the  e f f e r e n t  n e r v e s  in 
t he  m e c h a n i s m  of the  e f fec t  of c o n v u l s i o n s  on k idney  func t ion  m a y  be  m a d e  
as  a r e s u l t  of  e x p e r i m e n t s  on dogs  wi th  an a u t o t r a n s p l a n t e d  k idne y .  Such a 
k idney  can be r e g a r d e d  as  an o r g a n  wi th  a l l  i t s  c o n n e c t i o n s  wil:h the  e x t e r n a l  
n e r v o u s  s y s t e m  c o m p l e t e l y  i n t e r r u p t e d .  

The r e s u l t s  of e x p e r i m e n t s  conduc t ed  on the  dogs  U g r y u m ,  Bobik,  and 
Deza ,  wi th  a t r a n s p l a n t e d  r i g h t  k idney ,  d i f f e r e d  s i g n i f i c a n t l y  f r o m  the r e s u l t s  
of the  e x p e r i m e n t s  on the  dogs with a d e n e r v a t e d  k idney .  The  d e c r e a s e  in 
d i u r e s i s  and in the  c o e f f i c i e n t  of inul in  c l e a r a n c e  a f t e r  the  c o n v u l s i o n  w e r e  
g r e a t e r  in the  in tac t  k idney  than  in the  t r a n s p l a n t e d  k idney ,  but  the  d i f f e r -  
e n c e s  w e r e  not  s i g n i f i c a n t  even  d u r i n g  the  f i r s t  ] 5 - m i n  i n t e r v a l  {Table 1). 
No d i f f e r e n c e s  l i k e w i s e  cou ld  be found in the  c h a n g e s  in the  inul in  con -  
c e n t r a t i o n  index .  

The  chan ge s  in the  e x c r e t i o n  of phenol  r e d  a f t e r  the  c onvu l s i on  w e r e  
similar in both groups of experiments and took the form of a decrease in 

both the intact and the transplanted kidney. 

Exclusion of the reflex secretion of adrenalin from the adrenals into 

the blood stream as a result of cauterization and necrosis of the medulla of 

the left adrenal and removal of the right adrenal from the dogs Bobik and 

Ugryum led to a change in the ratios between the glomerular filtration in 

the transplanted and intact kidneys. It is clear from Table 2 that the co- 

efficient of inulin clearance, even in the period before the convulsion, was 
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TABLE 2. Changes in the Coefficient of Inulin Clearance and the Inulin Concentration Index 
After Convulsions in the Dogs Ugryum and Bobik After Coagulation of the Medulla of the Left Adrenal 
and Removal of the Right Adrenal 

Index of 
kidney 
function 

Coefficient of 
inulin c l ea r -  
ance (in 
ml/min/m 2) 

Inulin concentra-  
tion index 

Statistical 
index 

M •  

M-~m 

Before convulsion 

Transplanted 
kidney 

50.554-5.76 

13.32+2.46 

Intact 
kidney 

42.78 :L 1.46 

16.72 -~ 4.85 

After convulsion (15 rain) 

Transplanted 
kidney 

27.204-3.21 

102.77 4- 19.06 

Intact 
kidney 

7.00• 

105.014-13.12 

higher for the t ransplanted kidney than for the intact (P < 0.05), while in the period after the convulsion 
this difference was even c l ea re r  (P < 0.01), whereas in the dogs with intact adrenals the autotransplanted 
kidney reac ted  to the convulsion by a change in fil tration s imilar  to that of the intact kidney. The changes 
in the inulin concentration index were s imilar  for both kidneys. 

Meanwhile exclusion of the medulla of both adrenals did not completely abolish the react ions  of the 
autotransplanted kidney to the convulsion, while the kidney with the intact innervation re  acted in the same 
way as before the operation on the adrenals.  Poss ib ly  the prevention of entry of adrenalin from the adrenals 
into the blood s t r eam during the convulsion was compensated to some extent by the secret ion of adrenal in-  
like substances f rom other collections of chromaffin t issue in the body [7]. 

It may be concluded f rom the resul ts  of this investigation that denervation of the kidney has no signi-  
ficant effect on the cha rac te r  of the changes in its functions in response to convulsions. Only when the 
entry of adrenalin f rom the adrenals into the blood s t r eam is prevented can more  obvious differences be 
observed in the changes in function of the glomerular  apparatus of the autotransplanted and intact kidneys. 
However, neither denervation nor exclusion of the adrenal medulla could completely prevent  changes in 
the kidney functions. 
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