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Angiotensin was injected intravenously at the rate of 0.3-0.6 pg /min  or  1.0-1.2 gg /min  into 
dogs anesthetized with thiopental sodium. During the f i rs t  10 rain of angiotensin injection 
the rate of g lomeru la r  fi l tration and the renal excret ion of sodium, potassium, and water  
were all reduced. During the next 20 rain, if a smal l  dose of angiotensin was given, the renal  
excret ion of e lectrolytes  and water  remained below its initial level, but if a large dose was 
given it rose  sharply.  Damping of the hypertensive changes by stabilization of the sys temic  
a r te r ia l  p r e s su re  by the p r e s s u r e  of a column of water  caused no significant change in the 
cha rac t e r  of the renal  responses  to injection of angiotensin, but the increase  in sodium ex- 
cret ion was smal le r  than under ordinary  conditions. It is concluded that the renal  effects 
of angiotensin are  more  likely to be due to its direct  in t rarenal  action than to changes in the 
sys temic  hemodynamics .  

Interest  of r e sea rch  workers  in the study of angiotensin has recently increased,  for  much regarding 
the mechanism and even the effects of action of this substance remains  unexplained or  contradic tory  [2, 3, 
6]. 

This investigation was undertaken to study the effect of different doses of angiotensin on the excretion 
of water  and electrolytes  by the kidneys and the role of the accompanying hypertension in the genesis  of 
the changes observed.  

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

Altogether 21 acute experiments  were per formed on noninbred dogs of both sexes under thiopental 
anesthesia (30-50 mg/kg).  The experimental  method was descr ibed ea r l i e r  [1]. The minute volume of 
diuresis ,  the rate of g lomeru la r  filtration, and the excretion of sodium and potassium were determined.  
The a r te r ia l  p r e s su re  was recorded  by a m e r c u r y  manometer .  An intravenous infusion of angiotensin 
(Ciba) was given over  a period of 20-30 min at the rate  of 0.3-0.6 pg/kg  per  minute (small dose) o r  1-1.2 
~g/kg per  minute (large dose). To damp the hypertension induced by angiotensin, a sys tem of stabilizing 
the sys temic  a r te r ia l  p r e s su re  by the weight of a column of water  [1] was used. The s tat is t ical  analysis  
of the results  was ca r r i ed  out by the difference method, and for  this r ea son  ar i thmet ica l  mean values (M) 
a re  shown in the table: changes in a par t icu lar  index during injection of angiotensin can be judged f rom the 
mean value of the differences (AM with the appropriate  sign), which is given with the mean e r r o r  of the dif- 
ferences  (• 

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

Pre l iminary  experiments  showed that ei ther  of the two doses of angiotensin used invariably induced 
a sharp decrease  in the excret ion of sodium, potassium, and water  during the f i rs t  5-10 min, with cha rac -  
t e r i s t i cs  indicating a decrease  in the rate of g lomeru la r  fi l tration and in the fi l trat ion charge of the nephron. 
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TABLE 1. Changes in Renal Function after Intravenous Injection of 
Small (0.3-0.6 #g/kg/min)  and Large  (1.0-1.2 #g/kg/min)  Doses of 
Angiotensin in Acute Experiments  on Dogs 

S r n a l l ~  ] Large dose (12 expts.) 
Index of kidney function M ~, M_+m P M [ a N • m P 

Diuresis (ml/min) 
Creatinine concentration 

index 
Creatinine serum (ml/min) 
Sodium excretion (meq/min) 
gxcretable sodium fraction 

r 
Potassium excretion (meq/min) 
Arterial pressure 

(ram Hg) 

2,8 

12,4 
33,3 
288 

6,1 
35,6 

127 
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<0,0514,11 +36+10 <0'021 401 +4,3~1,4 

<0,0111251 +28•  
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<0,01 
<0,001 

<0,05 
<0,01 

<0,001 

~ mm Hg ~, { mm Hg 

~ 12o 12o 

I V _...._ 13o 

50 ~1$0 
=L , , ,[~, , , . . . .  

20 r 6'0 min 20 ~0 50 min 
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Fig. 1. Changes in renal  functions during intravenous injection 
of angiotensin (0.5 #g/kg/min)  with a r te r ia l  p r e s s u r e  stabilized. 
F r o m  top to bottom: a r te r ia l  p ressure ,  diuresis ,  rate of g lomer -  
u la r  fil tration. Unshaded columns denote sodium excretion, 
shaded columns - potassium excretion. 

Fig. 2. Changes in renal  functions during intravenous injection 
of angiotensin (1.2 #g/kg/min)  with a r te r ia l  p r e s su re  stabilized. 
Legend as in Fig. 1. 

During the next 10-20 min of infusion the rate  of g lomeru la r  fil tration and also of excretion of e lectrolytes  
and water  increased.  However, during injection of the smal l  dose of angiotensin the indices of renal func- 
tion fell below the initial level, whereas during injection of the large dose they were considerably higher  
than initially. The resul ts  in Table 1 were obtained 10 rain af ter  the beginning of angiotensin injection. The 
disagreement  between individual authors regarding the renal  action of angiotensin are  most  probably a t t r i -  
butable to differences in the doses used or  in the periods of observation.  Angiotensin also was shown to be 
unstable: if more  than 20-30 min elapsed af ter  its solution was made up, its renal  effects were sharply 
reduced (the hypertensive activity pers is ted  ra ther  longer). 

During injection of the small  dose of angiotensin, superposed upon the very  slight decrease  in the rate 
of g lomerular  fi l tration a decrease  in the excret ion of sodium and water  on account of the i r  increased tubu- 
lar  reabsorpt ion was observed.  When the large dose was injected, af ter  10 min a wel l -marked  increase  in 
sodium and water  excret ion was observed; this took place on account of an increase  in the rate of g lomeru-  
lar  fi l tration and a decrease  in tubular reabsorpt ion (Fig. 1). The changes in potassium excretion were 
s imi la r  to those in sodium excretion. After the end of the infusion, i r respec t ive  of the dose of angiotensin 
all the indices of kidney function and a r te r ia l  p re s su re  returned to the i r  initial level. Similar results  were 
obtained by other  workers  [4, 5], and the inhibition of tubular sodium t ranspor t  by large doses of angiotensin 
was attributed to changes in the in t rarenal  hemodynamics or  an increase  in p r e s su re  in the peri tubular  
capi l lar ies  [7]. 
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Stabilization of the a r t e r i a l  p r e s s u r e  in the p resen t  exper iments  introduced no essent ia l  changes in 
the renal  effects  of angiotensin.  Fo r  instance,  injection of the sma l l  dose of angiotensin with the p r e s s u r e  
s tabi l ized led to a dec r ea s e  in the excre t ion of sodium, potass ium,  and wate r  superposed  upon a dec rea se  
in the ra te  of g l o m e r u l a r  f i l t rat ion;  a f t e r  the end of the angiotensin infusion the indices of renal  function 
re tu rned  to the i r  initial  level  (Fig. 1). Converse ly ,  a f t e r  injection of a l a rge  dose of angiotensin,  the e x c r e -  
t ion of e lec t ro ly tes  and wa te r  increased ,  despi te  s tabi l izat ion of the p r e s s u r e ,  which was accompanied  by 
some  d e c r e a s e  in the c i rcula t ing blood va lue  in connection with the ent ry  of some  of the blood into the 
s tabi l izat ion r e s e r v o i r  (Fig. 2). A s ta t i s t i ca l  analys is  of the resu l t s  showed that  a f t e r  injection of the la rge  
dose of angiotensin,  the inc rease  in excre t ion of e lec t ro ly tes  and wa te r  was,  neve r the le s s ,  r a t he r  s m a l l e r  
when the a r t e r i a l  p r e s s u r e  was s tabi l ized than under  o rd inary  conditions. 

Analysis  of these  resu l t s  suggests  that  the renal  effects  of angiotensin depend oa the ra te  and dura -  
t ion of its injection and, in par t i cu la r ,  they a re  connected with the d i rec t  effect of angiotensin on in t ra rena l  
f i l t ra t ion and reabsorp t ion  of the components  of the blood and not with changes in the sys t emic  hemodynamics .  
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