
H Y P O T E N S I V E  A N D  D I U R E T I C  E F F E C T S  

OF  A V A S O D E P R E S S O R  L I P I D  OF  R E N A L  

L .  I .  S o m o v a  

OR I G IN 

UDC 615.361.611 :[ 615 ~ + 615.154ol 

A vasodepres so r  lipid, which was an unsaturated hydroxybutyric acid belonging to the p ros t a -  
glandin group, was isolated from the renal medulla of rabbits .  This vasodepres so r  lipid has 
a hypotensive and diuretic action on animals,  most  marked at the beginning of development of 
experimental  hypertension. Under its influence the blood p res su re  and the electrolyte  levels 
in the serum,  urine, and t issues of ra ts  with hypertension tend toward normal .  

Besides the important  role of disturbances of the CNS in the path .genes is  of hypertension, the work 
of Par in  and Shenderov [2] and others has demonstra ted the importance of the renal  factor ,  and it is c lear  
that the role of the kidneys in the path .genesis  of hypertension is not confined to the p r e s s o r  mechanism 
[4]0 During the last  few years  a vasodepressor  lipid (VDL) has been isolated from the renal medulla [5]. 
A more  detailed study of the chemical s t ructure  of this lipid by Daniels et al. [3] has shown that in all p rob-  
ability it is prostaglandin E 2 (PGEz). Fur ther  investigations have been undertaken to ascer ta in  the role of 
prostaglandins in hypertension [6]. 

The experiments  descr ibed below were ca r r i ed  out to study the hypotensive and diuretic effects of the 
VDL of renal origin. 

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

To study the mechanism of action of VDL at different stages of experimental  renal  hypertension ex -  
per iments  were ca r r i ed  out on 170 Wistar  albina ra ts  weighing 240-260 g. To obtain experimental  renal 
hypertension, the method of Page [7] was used. The ar ter ia l  p re s su re  was measured  by Kogan's bloodless 
p le thysmometr ic  method in the tail .  The VDL was extracted f rom rabbit kidneys and purified by Hickler ' s  
method [5]. All the experiments  were ca r r i ed  out with the pure lipid which, as spectral  analysis showed, 
was an unsaturated hydroxybutyric acid belonging to the prostaglandin group (PGEz) o To study the excre to ry  
function of the kidneys the blood urea and the uric acid, creatinine,  and protein in the urine were determined 
by the usual micromethodso The hemoglobin concentration and red and white cell counts also were de te r -  
mined. The electrolyte  concentrat ions were determined in the serum,  urine, and t issues by means of Opton's 
flame photometer .  Aldosterone in the urine was determined by Neher ' s  method. 

EXPERIMENTAL RESULTS 

In the 56 control animals with experimental hypertension characteristic disturbances of the arterial 
pressure (Table i), the excretory function of the kidneys, and the ECG as well as morphological changes 
were observed. The discovery of changes in the electrolyte concentrations in the blood serum, urine, and 
tissues was particularly important (Table 2). The aldosterone concentration in the urine 20 days after the 
onset of hypertension was increased by 204%, and after 1 month it was increased by 250%. 

The hypotensive action of VDL on the animals with hypertension (34) was clearly defined (Table 1). 
The arterial pressure was lowered during the first days after administration of VDL and it remained low 

Hypertension Group, Medical Department, Bulgarian Academy of Sciences, Sofia. (Presented by 
Academician of the Academy of Medical Sciences of the USSR A. M. Chernukh.) Translated from Byulleten' 
]~ksperimental'aoi Biologii i Meditsiny, Vol. 75, No. I, pp. 36-40, January, 1973. Original article submitted 
November 3, 1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

36 



O 
r~ 

O9 

r 

o 
u 

r~ 

O9 

~q 

V V V V V V  

i m ~ 

+1 +1 +l +l +l +l 

E E +1 +1 +1 +1 +1 +1 

A A V V A A  

~ +1 +1 +1 +1 +1 +1 

~ ~ +1 +1+1+1+1+I+1 
~.~ ~ ~ ~ ~  

V V V V V V  

+1 +1 +1 +1 +1 +1 +1 

�9 o o . o . .  

: 

o 

O 

~9 

@ 

m 

% 

r/l 
m 

% 

0,.,i 
% 

r/l 

N 
o 

until the end of the experiment .  In some animals of this 
group the duration of action of VDL after  a single injec-  
tion was studied. The ar te r ia l  p r e s su re  was lowered a 
few hours af ter  injection of VDL and it remained low for  
24 h, af ter  which it rose  slowly back to its initial level.  
In the doses used (corresponding to 2 g of renal medulla 
per  rat) VDL was tolerated well b y  the an ima l s ' and  
caused no side effects.  All the remaining  indices (ex- 
cept the a r te r ia l  pressure) ,  which were charac te r i s t i c  
of the control animals with experimental  hypertension, 
re turned to normal .  The resul ts  of investigation of the 
e lect rolytes  were par t icular ly  interest ing.  They showed 
that their  level was indistinguishable f rom that found in 
the healthy control animals (see Table 2). On the 26th 
day after  injection of VDL the aldosterone concentrat ion 
in the urine was lowered by 50%. This is evidence that 
under the experimental  conditions used VDL acts  in the 
opposite direction to renin on the e lectrolyte  concent ra -  
tions in the blood serum, urine, and t issues,  i.e., it is 
possible that e lec t ro lytes  a re  the common link in the 
complex chain of regulation of vascu la r  tone on which 
both renin and VDL act.  On the basis  of Par in  and Shen- 
de rov ' s  hypothesis that the antihypertensive function of 
the kidneys is effected by their  action on electrolyte  
metabol ism in the opposite direction to the action of 
renin, it can be postulated that the aut ihypertensive func-  
tion of the kidneys is determined by VDL secre ted  by 
(or accumulat ing in) their  medulla.  

The resul t s  of the experiments  on animals with 
hypertension receiving an extract  of renal  cor tex (32 
animals), or  extract  of the lung, l iver,  and hear t  (12 
animals each) showed that all the indices for these ani-  
mals were indistinguishable f rom the control group. 
This resul t  suggests  that VDL is not present  in the renal 
cortex or in the other organs (at least  in an active state)~ 
The pers is tent  hypotensive effect obtained in the animals 
with experimental  hypertension is specific only for  VDL 
f rom the renal medulla.  It was also noted that VDL had 
no effect on 12 animals with a normal  a r te r ia l  p r e s s u r e .  
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