
EFFECT 

KIDNEY 

M. 

OF EFFERENT 

FUNCTION 

I. Mavrin 

INNERVATION ON 

UDC 612.46-06:612.916 

Unilateral  s t imulat ion of the pe r iphe ra l  and of the splanchnic ne rve  induces a d e c r e a s e  in 
d iures i s ,  f i l t ra t ion,  and sec re t ion  in the kidney on the side of s t imulat ion and a d e c r e a s e  
in the p l a s m a  flow in both kidneys.  The splanchnic nerves  provide  a c ro s sed  sympathet ic  
innervat ion to the vascu la r  s y s t em  of the kidneys. Stimulation of the  pe r iphera l  end of the 
r ight  vagus nerve  below the d iaphragm leads to an i nc rea se  in d iures is ,  f i l t rat ion,  p l a s m a  
flow, and sec re t ion  in both kidneys. Stimulation of the lef t  vagus nerve  had no effect  on 
tubular  activity.  

According to some  observa t ions  [5, 9], the splanchnic and vagus nerves  affect  only the g lomeru l a r  
s y s t e m  of the kidneys, although other worke r s  observed  changes in the act ivi ty of the renal  tubules [1, 2] 
while o thers  found no such changes [6]. 

The object of the p resen t  invest igat ion was to examine the influence of the splanchnic and  vagus nerves  
on kidney function. 

EXPERIMENTAL METHOD 

Chronic experiments were carried out on dogs with the ureters exteriorized separately. Filtration 
was determined relative to inulin, and the plasma flow and secretion relative to cardiotrast [4]. During the 
period of the experiment a 0.6-0.7% solution of inulin and a I% solution (for measuring the blood flow! or 
6-7?0 solution (for measuring secretion) of cardiotrast were injected intravenously at the rate of 0.5 mg/kg 
per minute for cardiotrast (when measuring the blood flow), and 5-7 mg/kg per minute for cardiotrast when 
measuring secretion [2]. The excretion of inulin and cardiotrast was calculated by the method of Goldring 
et al. [7]. The blood inulin level was determined by Schreiner's method [8], and the cardiotrast level by the 
method of White and Rolf [I0]. Blood samples were taken in the middle of the period of urine collection. 
The splanchnic and vagus nerves were stimulated by means of an electronic pulse stimulator (ISE-01; fre- 
quency 10-20 pulses/sec, pulse duration 1-2 msec, voltage 3-10 V). The nerves were stimulated on the 
second to 7th days after insertion of the electrodes [2]. 

Altogether 105 chronic experiments were carried out on 19 animals. 

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

In exper imen t s  on 11 dogs s t imulat ion of the pe r iphe ra l  end of the splanchnic nerve  was accompanied  
by inhibition of d iu res i s  in the kidney on the side of s t imulat ion by  40%, of f i l t ra t ion  by  2670, of the p l a s m a  
flow by 38~o, and of sec re t ion  by  27-53% (Table 1). The inc rease  of 26% in the inulin concentra t ion index 
was  evidence of inc reased  r eabso rp t ion  of wa te r  in the distal  tubules. The lower ing  of the hemodynamic  
indices was the r e su l t  of cor t ica l  i s chemia  of the kidney. The low values of sec re t ion  indicate the d i rec t  
action of the sympathe t ic  f ~ e r s  on the p rox ima l  tubules.  The d e c r e a s e  of 22% in the p l a s m a  flow in the 
control  (contralateral)  kidney while t h e  r a t e  of f i l t ra t ion was unchanged was  due to the action of 
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T A B L E  1. Ef fec t  of S t i m u l a t i o n  of P e r i p h e r a l  End of Sp lanchn ic  
N e r v e  on K idney  F u n c t i o n  in 11 Dogs (IVI 4- m) 

Index of kidney 
function 

Before 
stimula- 

'~ tion 

S 2 , 9 5 •  
2 , 9 0 •  

S 1 0 , 2 •  
10,3--+'0,8I 

After stimulation 

' 5 rain 

1,76• (P<O, O1) 
2 ,87•  

15 min 

2,91_+0,51 
2 , 8 9 •  

25 min 

2 , 7 7 •  
2 , 7 0 •  Diumsis (in ml/min) 

Inulin concentration 1 2 , 9 •  (P<0,05) 11, 1 • 1,22 12,0--+ 1, 19 
index i 0 ,6 -+0 ,82  i 2 , 3 •  1 1 , 6 •  

Fil trat ion(in m l /  S 43_+0,53 3 2 •  ( p < o , o o l )  4 2 •  43~+1,72 
min. m 2) C 4 3 •  4 4 •  44-+2,58 4 4 •  

1 8 3 •  i i4 • 7,42 (P<0,0Ol) 1 7 7 •  173~+0,54 
1 8 2 •  141 + 9, 18 (P<O, OOI) 183+~4,45 1 8 3 •  

0 . 2 •  (P<O,O01) 
1 3 , 7 •  

9,5 • 1,09 (P<O,02) 
1 1 , 7 •  

13,1+_0,60 
1 3 , 0 •  

Plasma flow (in ml/ S 
m in �9 m 2) tJ 

Secretion (in rag/ S 
min- m 2) C 

10,6• 
10,5• 

T A B L E  2. Ef fec t  of S t i m u l a t i o n  of P e r i p h e r a l  End of Right  Vagus 
N e r v e  Below the  D i a p h r a g m  on K idney  Func t ion  in 5 Dogs (M • m) 

Index of kidney 

function 

Before 
~= stimula- 

tion 

After stimulation 

5 min' 10 min 

S 4 0 •  
4 0 •  

S 1 7 8 •  
C 1 8 1 •  

S t i , 7 _ + 1 , 1 7  
1 2 , 1 •  

i 
Diuresis (in ml /  S 2,32•  3,40 • 0,23 (P<:O,02) 2,32-+0,33 

mJs1) e l  2,54• 3,23• 2,4i_+0,39 

Inulin concentra- S 1 2 , 4 •  I0,6• 1,43 
tion index I I , 4 •  1 0 , 2 •  1,64 

Filtration (in ml /  52 • O, 63 (P<0 ,  O0 i) 
m i n . m  2) 49--+2,64 (P%0,01) 

plasma flow (in 226• (p<o,ool) 
ml /min .m z) 2204-5,59 (P<O,OI) 

Secretion (in mg/ 
min. m z) 

15 rain 

o 01_4-0,20 
~:o~-:-_ o.  29 

12,4+I1,78 1 3 , [ & l , 7 6  
1 1 , 7 +  ,77 1 3 , 4 •  

42--+2,15 3 9 . 0 i 0 , 9 i  
42•  41-+0,74 

182-+0,61 176-+4,87 
1 7 5 •  i 8 1 •  

i 4 , 0 •  1 2 , 9 •  
1 2 , 7 •  1 2 , 5 •  

16,5~0,94 (P<O,02) 
16,24- 1,48 (P<O,05) 

v a s o c o n s t r i c t o r  f i b e r s  of the  sp l anchn i c  ne rve ,  which  a l s o  c r o s s  to the  o p p o s i t e  s i d e  t h rough  the  ga ng l i a  of  
t he  s o l a r  p l e x u s  [3]. D i s t u r b a n c e s  of the  p l a s m a  f low in both  k idneys  d u r i n g  u n i l a t e r a l  s t i m u l a t i o n  of t he  
s p l a n c h n i c  n e r v e  a r e  e v i d e n c e  of t h e  c r o s s e d  s y m p a t h e t i c  i n n e r v a t i o n  of the  r e n a l  b lood  v e s s e l s .  

In e x p e r i m e n t s  on f ive  a n i m a l s  s t i m u l a t i o n  of the p e r i p h e r a l  end of the  r i g h t  vagus  n e r v e  b e l o w  the  
d i a p h r a g m  l e d  to an i n c r e a s e  in d i u r e s i s  by  27-46%, f i l t r a t i o n  b y  2 2 - 3 0 ~ ,  p l a s m a  f low b y  21-27%, and s e c r e -  
t i on  b y  34-41% in both  k idneys ,  m a i n l y  on the  s i d e  of s t i m u l a t i o n  {Table 2~. The  r e s p o n s e  of bo th  k idneys  
w a s  e v i d e n t l y  due to  t he  c r o s s e d  i n n e r v a t i o n  of the  g l o m e r u l a r a n d  t u b u l a r  p o r t i o n s  of the  n e p h r o n s  b y  the  
r i g h t  vagus  n e r v e .  

S t i m u l a t i o n  of the  p e r i p h e r a l  end of the  l e f t  vagus  n e r v e  b e l o w  the  d i a p h r a g m  in e x p e r i m e n t s  on 3 
a n i m a l s  r e d u c e d  the p l a s m a  f low in bo th  k i d n e y s  b y  30-45% (ev iden t ly  b e c a u s e  of the l a r g e  n u m e r  of s y m -  
p a t h e t i c  f i b e r s  c o n t a i n e d  in it) but  wi thout  chang ing  the  r a t e  of d i u r e s i s ,  r e a b s o r p t i o n ,  f i l t r a t i o n ,  and 
s e c r e t i o n .  

U n i l a t e r a l  s t i m u l a t i o n  of the  p e r i p h e r a l  end of the  sp l a nc hn i c  n e r v e  is  thus  a c c o m p a n i e d  by  a d e c r e a s e  
in the  p l a s m a  f low in bo th  k idneys ,  e v i d e n t l y  b r o u g h t  about  by  the  c r o s s e d  ssh~npathetic i n n e r v a t i o n  of the  
r e n a l  v a s c u l a r  s y s t e m .  S t i m u l a t i o n  of the  s p l a n c h n i c  n e r v e  a l s o  inh ib i t s  d i u r e s i s ,  f i l t r a t i o n ,  and s e c r e t i o n  
in the k i d n e y  on the s i d e  of s t i m u l a t i o n .  S t i m u l a t i o n  of the  r igh t  vagus  n e r v e  b e l o w  the  d i a p h r a g m  c a u s e s  
an i n c r e a s e  in d i u r e s i s ,  f i l t r a t i o n ,  p l a s m a  flow, and s e c r e t i o n  in both  k idneys ,  whi l e  s t i m u l a t i o n  of the  l e f t  
vagus  n e r v e  b e l o w  the  d i a p h r a g m  has  no e f fec t  on t u b u l a r  ac t iv i ty .  
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