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Experiments on rabbits have shown that intravenous injection of pituitrin (0.8 unit/kg) results in a 

marked increase in arterial pressure (by 40~:13~ mm Hg) and a statistically significant decrease in the 

content of sodium, potassium, and water in dry specimens of the wall of the aorta and carotid and femoral 

arteries. Calculation of the values relative to tissue water showed that the sodium and potassium concen- 

trations in the aortic wall are reduced by the action of pituitrin, while the concentration of these electro- 
13ties in the femoral and carotid arteries remains unchanged. 

Data indicating the participation of electrolytes in the mechanism of contraction of smooth muscle of 

blood vessel walls are given in the literature ~-9, ll,et al.]~ Inthis connection the rule of electrolytes inthe 

mechanism of action of the hypertensive hormones is interesting. 

The object of the present investigation was to study changes in the sodium and potassium concentra- 
tions in arterial walls under the influence of pituitrin P. 

EXPERIMENTAL METHOD 

Experiments were carried out on two groups of rabbits with 14 animals in each group. The rabbits 

were immobilized with tubocurarine and maintained on artificial respiration. Pituitrin P was injected into 

the marginal vein of the ear of the experimental group of animals in a dose of 0.8 unit/kg body weight, 

causing elevation of the arterial pressure. No pituitrin was given to the control animals. The arterial 

pressure in the left carotid artery was recorded in both groups of rabbits, and the content of sodium, potas- 

sium and water was determined in the walls of various arteries. The sodium and potassium concentrations 
were determined in dried tissues from the aorta and both carotid and femoral arteries. The vascular tis- 

sues were taken from the experimental animals at the time of maximal elevation of the arterial pressure 

caused by pituitrin~ Immediately after removal of the vessel, the adventitia was stripped, and the vessels 

were dried with filter paper, weighed, and dried at 105 ~ to constant weight. The dry tissue was then ground 

in a mortar and transferred as a powder into flasks containing 0.i N nitric acid to extract the sodium and 

potassium, The concentrations of sodium and potassium in the tissue extracts were determined by a flame 

photometer of type PPF-UNIIZ. The water content in the arterial walls was determined from the differ- 

ence in weight between the fresh and dried tissues. The significance of differences between results obtained 
in the experimental and control animals was assessed by Student's method. 

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

As Table 1 shows, under normal  conditions the sodium concentrat ion in the walls of all investigated 
a r t e r i e s  was high and the potass ium concentrat ion lower.  The Na/K ratio for the blood vesse l s  was about 
equal, being 1.86 for the aor ta ,  1.93 for the carot id a r t e ry ,  and 1.78 for the femoral  a r t e ry .  The contentof  
water  in the walls of the aor ta  and carotid a r t e r y  was s imi lar ,  but much lower in the wall of the femora l  
a r t e r y .  The a r te r ia l  p r e s su re  in the control  animals was 103~13.1 mm Hg. 

The initial a r t e r i a l  p r e s s u r e  in the experimental  rabbits was the same as in the control animals 
(103• mm Hg). Injection of pituitr in ra ised it to 143• mm Hg. The sodium and potassium concen- 
t ra t ions  in the a r t e r i a l  walls,  calculated per  unit dry  weight, fell significantly after  adminis t rat ion of 

Labora to ry  of Endogenous Neurotropic Substances,  Institute of Normal  and Pathological Physiology, 
Academy of Medical Sciences of the USSR, Moscow. (Presented by Academician V. V. Parin.) T rans -  
lated f rom Byulle ten '  ]~ksperimental 'noi  Biologii i Meditsiny, Vol. 67, No. 6, pp. 69-71, June, 1969. Origi-  
nal ar t ic le  submitted March 27, 1968. 
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T A B L E  1. Changes  in A r t e r i a l  P r e s s u r e  and Conten t  of E l e c t r o l y t e  
and W a t e r  in A r t e r i a l  W a l l s  of R a b b i t s  u n d e r  the  In f luence  of  P i t a i -  
t r i n  P 
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Note .  H e r e  and in T a b l e  2: n r e p r e s e n t s  n u m b e r  of  a n i m a l s  and  A 
d e c r e a s e  in e l e c t r o l y t e  c o n c e n t r a t i o n  in e x p e r i m e n t a l  a n i m a l s  e o m -  
p a r e d w i t h  c o n t r o l s .  S ign i f i can t  d i f f e r e n c e s  (P< 0.05) a r e  g iven  i n b o l d  p r i n t .  

T A B L E  2. Changes  in E l e c t r o l y t e  C o n c e n t r a t i o n  
in  A r t e r i a l  W a l l s  of  R a b b i t s  u n d e r  the  In f luence  
of  P i t u i t r i n  P C a l c u l a t e d  R e l a t i v e  to T i s s u e W a t e r  
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p i t u i t r i n .  Meanwhi le  the  w a t e r  con ten t  in the  wa l l  of  
a l l  i n v e s t i g a t e d  v e s s e l s  a l s o  fe l l  by  a s i g n i f i c a n t  
a m o u n t .  

S ince  c h a n g e s  in  the  c on t e n t  of  e l e c t r o l y t e s  and 
w a t e r  in the  a r t e r i a l  w a l l  w e r e  in the  s a m e  d i r e c t i o n ,  
i t  was  e s s e n t i a l  to  d e t e r m i n e  w h e t h e r  c h a n g e s  in t h e  
e l e c t r o l y t e  l e v e l  w e r e  the  r e s u l t  of  c ha nge s  in the  
w a t e r  con ten t .  Th i s  i s  a p e r t i n e n t  s u g g e s t i o n  b e c a u s e  
of  p u b l i s h e d  da t a  i n d i c a t i n g  the p a r t i c i p a t i o n  of p i t u i -  
t r i n  in w a t e r  m e t a b o l i s m  [1, 2Jo To v e r i f y  i t ,  the  r e -  
s u l t s  e x p r e s s e d  in m e q / k g  d r y  t i s s u e  w e r e  c a l c u l a t e d  
r e l a t i v e  to  t i s s u e  w a t e r .  T h e s e  r e s u l t s  (Tab le  2) 
showed  a d e c r e a s e  in the c o n c e n t r a t i o n  of  s o d i u m  and 
p o t a s s i u m  in the  a o r t i c  wa l l  u n d e r  the  in f luence  of 
p i t u i t r i n ,  bu t  no c h a n g e  in  the  wa l l  of  the  f e m o r a l  and 
c a r o t i d  a r t e r i e s .  I t  m a y  a c c o r d i n g l y  b e  c o n s i d e r e d  
tha t  the  d e c r e a s e  in  s o d i u m  and p o t a s s i u m  c o n c e n t r a -  
t ions  p r e v i o u s l y  o b s e r v e d  in the  w a l l s  of  the  f e m o r a l  

and  c a r o t i d  a r t e r i e s ,  in c o n t r a s t  to  t h e i r  d e c r e a s e  in the  a o r t i c  w a l l ,  is s t r i c t l y  p r o p o r t i o n a l  to the d e c r e a s e  
in w a t e r  con ten t  in t h e s e  t i s s u e s .  Th i s  i s  an  i n t e r e s t i n g  f ac t  b e c a u s e  the  a o r t a  and the  f e m o r a l  and  c a r o t i d  
a r t e r i e s  a r e  v e s s e l s  of d i f f e r e n t  t y p e s :  the  a o r t a  i s  a v e s s e l  of  e l a s t i c  t ype ,  wh i l e  the  f e m o r a l  a r t e r y ,  and ,  
to s o m e  ex ten t ,  the  c a r o t i d  a r t e r y  con ta in  m u s c l e  c e l l s .  I t  can  be  conc luded  f r o m  t h e s e  o b s e r v a t i o n s  tha t  
p i t u i t r i n  a f f e c t s  the  e l e c t r o l y t e  c o n c e n t r a t i o n s  d i f f e r e n t l y  in the w a l l s  of  b lood  v e s s e l s  of m u s c u l a r  and  
e l a s t i c  t y p e .  

I t  can  a l s o  b e  c o n c l u d e d  f r o m  t h e s e  r e s u l t s  t ha t  an  i n c r e a s e  in tone of  the  a r t e r i a l  w a l l s  u n d e r  the  i n -  
f l uence  of p i t u i t r i n ,  c a u s i n g  e l e v a t i o n  of  the  a r t e r i a l  p r e s s u r e ,  is  a c c o m p a n i e d  by  a s i m u l t a n e o u s  d e c r e a s e  
in  the  s o d i u m  and p o t a s s i u m  c o n c e n t r a t i o n s  in  the  w a l l ,  a s s o c i a t e d  wi th  a d e c r e a s e  in the  w a t e r  con ten t .  
The  p o s s i b i l i t y  of  c o n t r a c t i o n  of s m o o t h  m u s c l e  d u r i n g  a d e c r e a s e  in the  s o d i u m  and  p o t a s s i u m  c o n c e n t r a -  
t i ons  in i t  have  a l s o  b e e n  d e m o n s t r a t e d  by  the e x p e r i m e n t s  of  8ingh [10], who d e s c r i b e d  c o n t r a c t i o n  of  the  
s m o o t h  m u s c l e  of the  s t o m a c h  a c c o m p a n y i n g  l o s s  of  t h e s e  e l e c t r o l y t e s .  

I t  can  a c c o r d i n g l y  be c o n c l u d e d  f r o m  t h e s e  r e s u l t s  tha t ,  c o n t r a r y  to the  op in ion  of s o m e  i n v e s t i g a t o r s  
[5-9,  11, e t  a l . ] ,  an  i n c r e a s e  in a r t e r i a l  tone  u n d e r  the  i n f luence  of  h y p e r t e n s i v e  h o r m o n e  can  o c c u r  w i t h -  
out  a c c u m u l a t i o n  of  s o d i u m  in the a r t e r i a l  wa i l .  
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