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Exper imenta l  pi tui t r in  hyper tens ion in dogs was accompanied  by e levat ion of the blood p r e s -  
sure ,  a reduction in the minute d iures i s ,  g l o m e r u l a r  f i l t ra t ion and renal  p l a sma  flow, and an 
inc rease  in the f i l te red  f rac t ion  of the p l a sma  and the concentra t ion  index. A course  of di- 
hydroergo tamine  t r ea tmen t  lowered the blood p r e s s u r e  and r e s t o r e d  the dis turbed kidney 
functions to no rmal .  The wa te r  and sal t  me tabo l i sm was not complete ly  r e s to red .  In the 
t r e a t m e n t  of hyper tens ion  subs tances  promot ing  sal t  excre t ion  mus t  be given together  with 
d ihydroergotamine  in o r d e r  to r e s t o r e  the wa te r  and sal t  me tabo l i sm  to normal .  

Despite much r e s e a r c h  into the act ion of drugs in hypertension,  the effect  of d ihydroergotamine  on 
kidney function and on wa te r  and sal t  me tabo l i sm  in an imals  with exper imenta l  hyper tens ion  has been in- 
adequately studied [1]. 

The object  of this invest igat ion was to study changes in the kidney function and wa te r  and sal t  me t ab -  
o l i sm in dogs with exper imenta l  hyper tens ion before  and a f t e r  a course  of d ihydroergotamine  therapy.  

EXPERIMENTAL METHOD 

Exper iments  were  c a r r i e d  out on six mongre l  dogs with the i r  u r e t e r s  ex te r io r i zed  onto the abdomi-  
nal wall by the method of Orbeli  and Tsi tovich.  Hyper tens ion was induced by subcutaneous injections of 
pi tui t r in  ~1 ml) daily for  10 days [4]. The a r t e r i a l  p r e s s u r e  was m e a s u r e d  by Koro tkov ' s  method in the 
carot id  a r t e r y  prev ious ly  ex te r io r i zed  in a skin flap. Dihydroergotamine  was injected intravenously in a 
dose of 0.1 mg /kg  daily for  7 days.  Before  and during the exper imenta l  hyper tens ion  and a f t e r  dihydro- 
e rgo tamine  therapy the following indices of kidney function were  studied: the minute  d iures is ,  the f i l t r a -  
tion and reabsorp t ion  of wa te r  by the inulin method, the kidney p l a sma  flow and sec re t ion  with the aid of 
diodone. The sodium concentra t ion  in the blood p l a sma  and urine was de te rmined  by f l ame  photometry ,  
the total  wa te r  content by the ant ipyrin  method, and the volume of ex t r ace l lu l a r  fluid with the aid of sodium 
thiocyanate.  

EXPERIMENTAL RESULTS 

Exper imenta l  p i tu i t r in  hyper tens ion  in these  exper imen t s  was accompanied  by elevat ion of the max i -  
mal  and min imal  blood p r e s s u r e  f r o m  120/65 to 200/100 m m  and also by changes in the par t ia l  functions 
of the kidneys.  

The minute d iures i s  a f t e r  wa te r  loading fell  during hyper tens ion f r o m  4.59 • to 3.67 �9 0.1 m l / m i n /  
m 2. After  a course  of d ihydroergotamine  therapy the minute d iures i s  rose  to 5.0 • m l / m i n / m  2. Before  
t r ea tmen t  the g l o m e r u l a r  f i l t ra t ion was reduced f rom 89.61 *7.7 to 72.30 *9.0 m l / m i n / m  2 (P< 0.05). In- 
ject ion of d ihydroergotamine  r e s t o r ed  the g l o m e r u l a r  f i l t ra t ion  (96.6 * 18.0 ml /min /m2) .  Invest igat ion of 
the dynamics  of the renal  p l a s m a  flow revea led  a dec rea se  f r o m  336.11 • to 154.27 • m l / m i n / m  2 
(P< 0.05). After  d ihydroergotamine  therapy the renal  p l a s m a  flow was inc reased  to 341.2 • 1 2 0 . 0 m l / m i n / m  2. 
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Fig. 1. Effect of dihydroergotamine on sodium concentrat ion 
in blood p lasma (1) and urine (2) of dogs with experimental  hy- 
pertension:  I) control;  II) hypertension; III) af ter  d ihydroergot-  
amine t reatment .  

Fig. 2. Effect of dihydroergotamine on volume of water  com-  
par tments  in dogs with experimental  hypertension: 1, 2, 3) total 
water;  4, 5, 6) ext racel lu lar  water;  7, 8, 9) in t race l lu la rwate r .  

The decrease  in the renal p lasma flow led to an increase  in the f i l tered f ract ion f rom 27.0 • 11.0 to 57.5 • 
17.0% (P< 0.05). After  t rea tment  it was 27.65 • 6.0~. The decrease  in g lomeru la r  f i l t rat ion and in the renal 
p lasma flow indicate changes in the g lomeru la r  apparatus of the kidneys [5, 9, 10], After dihydroergotamine 
therapy the disturbed functions of the g lomeru la r  apparatus of the kidneys were res tored,  evidently in con- 
junction with inhibition of vasocons t r i c to r  responses  [6]. Restorat ion of the normal  blood p re s su re  was 
fur ther  evidence that this had occurred .  

The functions of the tubular apparatus of the kidneys also were studied. Experiments  showed an in- 
c rease  in the concentrat ion index during hypertension f rom 25:16 *7.0 to 36.6 • 13.5 (P < 0.05), reflecting 
an increase  in the tubular reabsorpt ion of water .  After t rea tment  the concentrat ion index was 24.74 • 6.5. 
The tubular secre t ion  in experimental  hypertension was increased  f rom 19.25 • 5.0 to 23.41 • 5.4 rag/ ra in /  
m2; this increase  was not s tat is t ical ly significant (P > 0.05). 

The distr ibution of water  in the water  compar tments  of the body depends on the concentrat ion and 
movements  of the e lect rolytes  in the body fluids [7]~ In experimental  hypertension the sodium concent ra-  
tion in the blood p lasma was raised,  while in the urine it was lowered (Fig. 1). The sodium reabsorpt ion 
in hypertension was increased f rom 99.35 to 99.78%. A course  of dihydroergotamine t rea tment  led to an 
increase  in the excret ion of sodium in the urine, but the normal  situation was not res tored.  

The resul ts  of these experiments  showed that the volume of the water  compar tments  is increased  in 
dogs with experimental  hypertension (Fig. 2). Dihydroergotamine therapy led to a decrease  in the relative 
percentages  of total, extracel lular ,  and in t racel lu lar  water .  However, the normal  situation was not com-  
pletely res tored .  

In experimental  hypertension changes were thus observed in all the functions of the kidneys and in 
water  and salt metabolism, in agreement  with observat ions made by other workers  [3, 5, 8, 9]. A course  
of dihydroergotamine therapy lowered the increased maximal and minimal blood p re s su re  and res to red  
the disturbed part ia l  kidney functions. This was evidently due to blocking by dihydroergotamine of the ~ -  
adrenergic  recep tors  of the renal vesse ls  and of the vascular  t e r r i to r i e s  receiving vascocons t r i c to r  im- 
pulses and playing an important  role in the regulation of the a r te r ia l  p r e s su re  [6]. Water  and salt  metabo-  
l i sm was not fully res tored  to normal .  Retention of sodium in the body was found, with a result ing relative 
increase  in the water  compar tments .  In the t rea tment  of hypertension drugs to promote salt  excre t ionmus t  
therefore  be given in conjunction with dihydroergotamine in order  to promote the excret ion of sodium and 
to prevent  the retention of fluid in the t issues  [1, 2]. 
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