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Stimulation of the p e r i p h e r a l  end of the splanchnie ne rve  o r  of i ts  renal  b ranches  is accompanied  by 
a t r ans ien t  d e c r e a s e  in  the blood flow and f i l t ra t ion and by a prolonged dec r ea se  in d iu re s i s ,  an inc rease  in  
the inulin concent ra t ion  index, and an inc rease  in the glucose r eabso rp t i0n  and d iodras t  s ec re t i on  in the 
kidney on the s ide of s t imulat ion,  occur ing  independently of the e f fec t  f i r s t  ment ioned,  in the opposite k id -  
ney  only a t r ans i en t  i nc r ea s e  in d iu re s i s ,  f i l t ra t ion,  and blood flow is observed .  

The r e su l t s  of morphologica l  i n v e s t i ~ t i o n s  published by s e v e r a l  authors  demons t r a t ed  the exis tence  
of sympathe t ic  f i b e r s  innervat ing all  p a r t s  of the nephron. Numerous  exper imenta l  invest igat ions have  e s -  
tab l i shed  the influence of these f ibers  on the rena l  ve s se l s .  However ,  the influence of sympathe t i c  ne rves  
on the epi thel ium of the renal  tubules has  not yet  been studied. 

In the p r e s e n t  invest igat ion the ef fec t  of s t imulat ion of e f fe ren t  f ibe r s  of the splanchnic ne rves  on 
rena l  tubular  ac t iv i ty  was  studied. 

E X P E R I M E N T A L  M E T H O D  

Chronic  e x p e r i m e n t s  were  c a r r i e d  out on 5f l0gs  in which the u r e t e r s  had p rev ious ly  b e e n e x t e r i o r i z e d  
onto the skin of the abdominal  wall.  The p l a s m a  flow and sec re t ion  were  de te rmined  f rom the d iodras t  
c l ea r ance ,  f i l t ra t ion f rom the inulin c l ea rance ,  the glucose r eabso rp t ion  was e s t ima ted ,  and the wa te r  r e -  
absorp t ion  was obtained by calculat ion.  The subs tances  used to de t e rmine  kidney function w e r e  injected 
in t ravenous ly  into the an imal  during the exper iment  as  a single solution containing 1% inulin, 30-40~..c glu-  
cose ,  and 1% (for de te rmina t ion  of the blood flow) or  6-7% (for de te rmina t ion  of the secre t ion)  d iodras t ,  
equivalent  to inulin a t  the ra te  of 0.5, d iodras t  at the ra te  of 0.5 or  6, and glucose at  the ra te  of 40 m g / k g /  
rain. The blood concent ra t ion  in rag% of inulin (15-20), d iodras t  (3-5 for  the blood HOW and 20-25 for  the 
secre t ion) ,  and glucose (250-400) were  kept re la t ive ly  constant  during the invest igat ion.  Blood s a m p l e s  
were  taken f r o m  the veins  a t  the middle of the per iod  of urine collect ion.  Inulin was de te rmined  by  
S e h r e i n e r ' s  method,  g lucose by the H a g e d o r n - J e n s e n  method,  and d lodras t  by the method of White and 
Rolfe .  

The c h a r a c t e r  and degree  of the effect  of s t imulat ion of the sympathe t ic  ne rves  on renal  tubular  a c t i -  
v i ty  was judged f r o m  the effect  of s t imula t ion  of the p e r i p h e r a l  end of the p r e l i m i n a r i l y  divided splanchnic 
n e r v e  or  of the b ranches  of this nerve  to the kidneys.  To s t imula te  the renal  b ranches  of the ne rve  e l e c -  
t rodes  were  placed on the pe r iphe ra l  end of between 2 and 4 ne rves  accompanying the renal  a r t e r y .  All 
v is ib le  ne rve  tru~&s farming toward the hi lum of the kidney were  d iv ided .  The e x p e r i m e n t s  b e g a n  2-3 days  
a f t e r  the operat ion.  The ne rves  were  s t imula ted  by an induction cu r r en t  (1 /see ,  2.5 V, dis tance between 
coi ls  14-18 cm).  St imulat ion usual ly  continued for  50-60 sec  and was repea ted  a t  i~s of 10-15 sec .  
The total  durat ion of s t imula t ion  was 5 min.  

EXPERIMENTAL RESULTS 

According to the results of !8 experiments performed on three dogs (~lilka, Dinky, and Belyanka)~ 
stimulation of both the right and the lef~ splanchn:io nerves was accompanied by a considerable (from 2 to 
4 times) decrease in diuresis f rom the ipsilateral kidney. Theblood flow ~oy 1.5-2 times) and filtration (by 
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TABLE 1. 

.Index of r ena l  
function 

Effect  of S t imuia t ion  of Ef fe ren t  F i b e r s  of the Splanchnic Nerve  on Kidney Function,  1V[ ~: m 

A f t e r  s t imu la t ion  of p e r i p h e r a l  end of p r e l i m i n a r -  
Before  s t i -  i l y  d ivided sp tanchnic  nerve  for  5 rain 

dney i mula t io  n Samples  a t  10 rain i n t e rva l s  

D i u r e s i s  (in m l /  
rain) 

P l a s m a  flow (in 
m l / m i n )  

F i l t r a t i o n  (in m l /  
.min) 

Inulin c o n c e n t r a -  
t ion index 

R e a b s o r p t i o n  of 
glucose (in %) 

Sec re t ion  (in 
r a g / r a i n )  

E x p e r i m e n -  
ta l  
Cont ro l  
E x p e r i m e n -  
ta l  
Cont ro l  

Experimen- 
tal 
Control 

Experimen- 
tal 
Control 
Experimen- 
tal 
Control 
Experimen- 
tal 
Cont ro l  

1.6 4- 0.24 

1.4 4- 0,17 
135 4- 7,5 

116 4- 8.1 

3 0  4 - 1 . 6  

29 4- 1 . 2  

21 4- 1,4 

23 :~ 1.5 
70 4- 1.9 

80 d: 1 .5  
7.2 4- 0.53 

8.6 4- 0,49 

0.53 :~ 0.12 
P = 0.001 

1.74 4- 0.25 
78 4-5.7 

P = 0.001 
174 :~ 20.5 
P=O.05 

14 ~ 1.4 
P = 0.001 

41 :~1.9 
P = 0.001 

30 =e 2.7 
P = 0 . 0 1  

25 ~ 2.3 
85 4-1.3 

P = 0.001 
76 :e 2.4 

6.0 :~ 0.9 

9,3 4- 0,65 

*Here  and in Table  2 t h e  d i f fe rence  method i s u s e d  to d e t e r m i n e  

2 

0.58 ~: 0.8 
p = 0.001 

1.34 4- 0.12 
102 4- 6.9 
P = 0.01 
129 4- 5.6 

1 9 ~ 2  
P = 0.001 

32 4-1.4 

31 4- 2.8 
P=0 .01  

25 4- 2.3 
87 4- 1.5 

P=0 .001  
78 4- 1.9 

3 

1.03 4- 0.1 
P =  0.05 

1.33 4- 0.23 
132 4- 9.9 

128 4-13.5 

27 ~: 2.3 

29 ~ 2.2 

28 4-2.2 
P = 0 . 0 2  

23 4- 2.3 

4 

1.23 4- 0.32 

1.21 * 0.1 
139 4- 17.8 

III ~ 13.3 

2 9 ~ 2 . 5  

26 ~: 1.5 

26 * 1.8 
P=0 .05  

23 4-2.0 
81 * 1.5 

P = 0.001 
73 4- 2.5 

8.5 + 0.5 
P = 0 . 0 1 *  
7.9 :e 0.67 

the s ign i f icance  of the d i f f e rences .  

2-4 t imes )  d imin i shed  s ign i f i can t ly  in t h i s  index. Meanwhile ,  the  inul in  concen t ra t ion  was i n c r e a s e d  (by 36-  
71%), ind ica t ing  an i n c r e a s e  in r e a b s o r p f i o n  of ~ t e r  in the tubules .  Glucose  r e a b s o r p t i o n  was i n c r e a s e d  
by  15-26%, and the d i o d r a s t  s e c r e t i o n  by 37% (at the 40th minute) .  The changes in tubular  p r o c e s s e s  a f t e r  
s t imu la t ion  of the ne rve  were  longe r  in dura t ion  than those  a f fec t ing  the g lomeru l i .  The rena l  blood flow 
and f i l t r a t i on  began to ~ec0ver  on the a v e r a g e  a f t e r  20 rain,  w h e r e a s  the  r e a b s o r p t i o n  an d s e c r e t o r y  a c t i -  
v i ty  of the tubules  was r e s t o r e d  a f t e r  40 min  o r  t a t e r  (Table 1). The t e m p o r a r y  d e c r e a s e  in the p l a s m a  
flow and filtration volume resulted from excitation of the vasoconstrictor nerve restricting the blood flow 
to the glomerula capillaries. However,.the decrease in diuresis and the increase in reabsorp~ion of water 
and glucose and in diodrast secretion cannot be explained by this vascular effect, for they were also obselwed 
after recovery of the blood flow and filtration, and were obviously not connected with limitation of the cir- 
culation of blood in the kidney. In the contralateral (control) kidney an increase in diuresis, blood flow, and 
filtration (by 20--48, 34-58, and 27-51% respectively) %~_s obs.erved during the first 10-2.0 rain after stimu- 
latlon of the nerves. The tubular processes in this kidney were not significantly clmnged (Table i). The 
absence or the slight character of the changes in tubular processes in the control kidney exclude the possi- 
bility of the hormonal nature of this increase in tubular actlvity in the experimental kidney during stimu- 
lation of the splanchnic nerve and suggests that the observed effect of stimulation (increased renal tubular 
ac t iv i ty)  r e s u t ~ d  f rom the influence of nervous  impu l ses  r e a c h i n g  the tubules .  

To conf i rm this  conc!cs ion ,  the d i r e c t  influence on the n e ~ ' e  on kidney f~netion was inves t i za ted  in 
~no~ker s e r i e s  o f  exrserL'~en~a on two d-~)gs (V'yun and Smi'rr~xya) by s ~ m u l a t i n g  the r e n a l  nerve  b r a n c h e s .  
A f t e r  sflmula~ion of e~ch nerve in ~he ex~v~rimental k idney the blood fiow (by 20-48~) and f i l t r a t ion  (by 23- 
56%) were  d e c r e a s e d  in the f i r s t . 10 -20  miu.  At -;:'~v- same  t~me, the "inulin c~.c~-" -~,~ot.mn~ index was i n c r e a s e d  
(by i8-4G,%) fo r  a tong 9e.Ned (40 min)~ glucose ;~a-bsorp~ioa was i n c r e a s e d  by I 0 - 2 0 ~ ,  diodrast ,  s e c r e t i o n  
was i a c r e a z e d  by  !.4-1S:%, " .... ~ _ .. . . . . . . . . .  d ~ r e ~ i ~  was redfaced by-3$~$% {Table 2). In the c o n t ~ l a t e r ~ 1  
( con t ro l )k fdney  n.e .e:..,~,,-~,~ la renal  prcce~:?~s coui~d ~ ~e' '~ ~- Evident ly  ~he acf.ivit,'~ of the tubular  ep i -  
thel ium of ~ e  nephron ts s t imu!a~e i  thre.~gh the s~npa the t{c  h e r c e s  of the kidney.  
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TABLE 2. 

Index Of ~-nal ' Kidne Before s t imu-  
function lation 

Diuresis  (in ml/ ~xperimentat~ 1.7 =~ 0.37 
rain) 

Control 1.05 • 0,24 
Experimental  133 ~: i 0 Plasma flow (in 

m l / m i n )  

Fi l t ra t ion (in 
ml/mia) 

Inulin concentra- 
tion index 

Reabsorption of 
glucose (in %) 

Secret ion (in 
m g / m i n )  

Effect  o f  Stimulation of Renal Efferent  Nerves  on Kidney Function 

90 :~ 14 
30 ~: 2.4 

23 :~1.8 
21 :~ 2.3 

22 ~ 2 . 1  
71 ~ 1.5 

81 ~:2,1 
6.2 
7.7 

Control  
Exper imenta l  

Control  
Exper imental  

Control 
Exper imenta l  

Control  
ExperLmentel 
Control  

Time af te r  stimulation of renal  nerve for  5 rain 

20 rain 

0.6 :~ 0.09 
P <  0.05 

1.24 & 0.16 
90 :~ 7.8 

P < 0.01 
121 ~: 12 

17 :~ 1.5 
P < 0.001 

30 ~: 2.1 
31 ~ 2.8 

P< 0.01 
24 ~: 2.2 
85 ~- !.3 

P < 0.001 
78 ~ 2.8 

5.2 
8.2 

40 rain 

1.2 & 0.23 
P <  0.05* 
1.07 + 0.11 
131 ~: 12.3 

86~:9 
28 ~: 2.3 

22 & 1.6 
27 ~-1:6 

P <  0.05 
21 & 1.9 
79 ~-1.6 

P < 0.05* 
72 ~: 3.1 

7.6 
7.3 

60 rain 

1.4 e 0.24 

1.03 +~ 0.I 
137 ~ 12.4 

9 2 : ~ 1 1  
29~-2 

21 _* 1.9 
23 ~: 2.2 

21 ~ 2.5 
7o~2.o 

71 ~-] ,8 
8.1 
7~6 

Previous  a t tempts  to investigate the efferent  inuervation of the kidneys by st imulat ing the intact  nerve 
shed little light on the problem of s e c r e t o r y  renal  nerve [4]. Smith [5] and other authors  cons ider  that the 
renal  nerves  influence only the vesse l s  of the kidneys. A. G. Ginetsinskii  and co -worke r s  [1,2] c a r r i ed  out 
the f i rs t  investigations on the.effect of s t imulat ion of the neurovascu la r  bundle  On kidney function under" 
chronic  exper imental  conditions excluding the possibi l i ty  of afferent  impulses f rom the s t imulated a rea  

r e a c h i n g  the bruin,  and they showed that under these Circumstances reabsorpt ion of ~ a t e r  and sodium from 
the tubules is increased.  We found that the efferent  f ibers of the vagus nerves  have a definite influence on 
act ivi ty  of the re r~ l  tubules [3]. The r e su l t s  now desc r ibed  demonst ra te  the d i rec t  stirnutant effect  of the 
sympathet ic  nerves  on the reabsorp t ion  and s e c r e t o r y  act ivi ty  of the tubules. 
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