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Insulin i n c r e a s e s  the r a t e  of m ax i m a l  tubular  s ec re t ion  and the accumulat ion of diodone by 
s l i ces  of r ena l  co r t ex  of dogs and rabb i t s .  This  effect  is accompanied  by a reduct ion in di-  
u r e s i s  and in sodium and po ta s s ium excre t ion .  

Invest igat ions [1, 3, 5, 6] have shown that  insulin modif ies  d iu res i s .  The effect  of insulin on the se -  
c r e t o r y  flmction of the kidneys is  not d i scussed  in the l i t e r a tu r e  and the invest igat ion desc r ibed  below was 
c a r r i e d  out to fill  this  gap. 

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

Acute expe r imen t s  w e r e  c a r r i e d  out on dogs and rabb i t s .  In 14 dogs anes thet ized with Nembutal  the 
abdomen was  opened with a smal l  incis ion and polyethylene ca the t e r s  introduced into the u r e t e r s .  The 
ur ine  was  col lec ted  every  10 min.  The ra t e  of max ima l  tubular  sec re t ion  was  de te rmined  by Smith 's  
method during continuous infusion of diodone. Insulin, in a dose of 1 unit/kg body weight, was  injected in- 
t r avenous ly .  In some expe r imen t s  insulin in a dose of 0.1-0.2 unit/rain was  injected into the left  rena l  
a r t e r y .  By c a r r y i n g  out the exper iment  in th is  way, indi rec t  effects  could be excluded, and the d i rec t  ac -  
t ion of insulin on the tubular  epi thel ium of the kidneys revea led .  The effect  of insulin on accumulat ion of 
diodone by s l ices  of the r ena l  c o r t e x w a s  studied in 64 exper imen t s .  In s e r i e s  I (32 exper iments)  insulin 
was  added to the incubation medium in a dose of 0.0025 unit /ml,  and in s e r i e s  II insulin in a dose of 1.5 
unit/kg was  injected in t ravenously  into the an ima l s  30 min  before  r e m o v a l  of the kidneys.  Diodone was  de-  
t e r m i n e d  by the method of Bak et  al.  [5]. Bes ides  de te rmina t ion  of the secre t ion ,  the d iu res i s ,  the f i l t r a -  
t i on - r eabso rp t i on  function of the kidneys,  and the excre t ion  of e l ec t ro ly te s  we re  invest igated in acute ex-  
p e r i m e n t s  on dogs. All indices were  e x p r e s s e d  pe r  animal .  The numer ica l  r e s u l t s  w e r e  analyzed by 
s ta t i s t ica l  methods.  

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  

The r e s u l t s  of the acute expe r imen t s  on dogs showed that  insulin substant ia l ly  i nc reased  the r a t e  
of max imal  tubular  sec re t ion  of diodone (Table 1). 

TABLE 1. Effect  of In t ravenous  Injection of Insulin on Rate  of Maximal  Tubular  Secretion,  
Diu res i s ,  F i l t ra t ion,  and Reabsorp t ion  in Dogs (M• 

Index Before  injection 30 rain a f te r  in- p 
of insulin jection of insulin 

Maximal  sec re t ion  of diodone (in mg/min) 
Diures i s  (in ml/min) 
F i l t ra t ion  (in ml/min) 
Reabsorp t ion  (in ~c) 

28.7• 1.4 
0.76-~0.08 
18.6• 

95.37• 0.14 

33.8• 
0.54+0.11 
19.2-~0.73 
97.2• 

< 0.05 
< 0.001 
< 0.5 
< 0.001 
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TABLE 2. Effect  of Insulin, Injected into the Renal  Ar te ry ,  on Kidney Function (M• 

Index Before  injection During injection p 
of insulin of insulin 

Maximal  s ec re t ion  of diodone 
(in mg/min) 

Diu res i s  (in ml/min) 
F i l t ra t ion  (in ml/min) 
Sodium excre t ion  (in meq/min) 
P o t a s s i u m  excre t ion  (in meq/min)  

16.6• 

0.51• 

9.6• 

93• 

32• 

23.1• 
0.32• 

9.4 -~ 0.28 
46• 
17• 

< 0.05 
< 0.01 
< 0.5 
< 0.001 
< 0.001 

As Table 1 shows, under  the influence of insulin the tubular  secre t ion  of diodone inc reased  on the 
ave rage  by 17.7%. Meanwhile,  the d iu res i s  fell  by 28.5% on account of an inc rease  in tubular  r eabsorp t ion .  

In six acute expe r imen t s  in which insulin was  injected into the left  rena l  a r t e ry ,  the d i rec t  effect  of 
the hormone  on the tubular  epi thel ium was  studied. The level  of secretion',  the d iures i s ,  and the g lomeru -  
l a r  and tubular  r eabso rp t i on  before  injection of insulin were  approx imate ly  equal in both kidneys.  During 
infusion of insulin the max ima l  sec re t ion  of diodone in the left  kidney was inc reased  by 39.1~o. This was  
accompanied  by a uni la te ra l  d e c r e a s e  in d iures i s ,  indicating that the insulin acted direct ly  on the tubular  
epi thel ium (Table 2). 

The dec r e a s e  in sodium and po tass ium excre t ion  by the per fused  kidney may be the r e su l t  of an in- 
c r e a s e  in the i r  r eabso rp t ion  in the tubule under  the influence of insulin. 

In the expe r imen t s  on rabb i t s ,  insulin was  found to s t imulate  the accumulat ion of diodone by s l i ces  
of rena l  cor tex .  In the s e r i e s  of expe r imen t s  in which insulin was injected into the an imals  the coefficient  
of accumula t ion  was 7.6• while in the control  expe r imen t s  it was  6.1• (P < 0.01). When insulin 
was  added to the incubation medium,  the coefficient  of diodone accumulat ion by the s l i ces  was inc reased  
by 26.5% (P < 0.001). The r e s u l t s  of these  expe r imen t s  showed that insulin d e p r e s s e s  d iu res i s  and e x c r e -  
tion of e l ec t ro ly te s  and i n c r e a s e s  the maximal  tubular  sec re t ion  and the accumulat ion of diodone by s l ices  
of rena l  cor tex .  

According to some inves t iga tors  [1, 2, 3, 8, 9] insulin s t imula tes  in t race l lu la r  metabo l i sm,  p ro mo te s  
the fo rma t ion  of h igh-energy  phosphorous  compounds,  i n c r e a s e s  the act ivi ty of ATPase  and acid and a l -  
kal ine phospha tases ,  and b r ings  about the genetic induction of s eve ra l  enzymes .  Pe rhaps  as  the r e su l t  of 
these  changes  the functional act iv i ty  of the tubular  epi thel ium is s t imulated,  with an i nc rea se  in the real>- 
sorpt ion of Na + and K + and an inc rease  in the max ima l  secre t ion  of diodone. 
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