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In adult male ra ts  moderate  neurogenic s t ress  was induced by crowding for periods of 1 and 7 
days.  The angiotensin I concentrat ion and renin activity in the blood plasma and the aldosterone 
concentrat ion in the per ipheral  blood and adrenal t issues were determined radioimmunological ly.  
Crowding the rats  for  1 day led to a considerably marked increase  in the adrenal  a ldosterone con-  
centrat ion in the plasma.  The aldosterone concentrat ion in the blood and adrenals  of the ra ts  
was lowered 7 days after the beginning of neurogenic s t r e ss  but the renin activity and angiotensin 
I concentrat ion in the peripheral  blood plasma were raised.  The causes  of the dissociat ion ob- 
served in the r e n i n - a n g i o t e n s i n - a l d o s t e r o n e  sys tem in response  to neurogenic s t r e ss  of varied 
duration are  discussed.  
KEY WORDS: s t ress ,  r e n i n - a n g i o t e n s i n - a l d o s t e r o n e  sys tem.  

T.he r e n i n -  angiotens in-  a ldosterone sys tem plays an important  role  in the regulation of water and mine-  
ra l  homeos tas i s  and of the blood p re s su re  (BP), in the pathogenesis of some forms of a r te r ia l  hypertension,  
edema, and other pathological states [2, 10]. This sys tem is also known to possess  negative feedback [4], which 
is exhibited in the event of a p r imary  increase  in aldosterone secret ion,  as in Conn's  syndrome [9] for instance. 
The behavior of this sys tem in cer tain s t ress  situations, especial ly those of neurogenic nature,  is an interest ing 
problem which has not been sufficiently studied. 

The effect of neurogenic s t r e ss  on renin activity and on the angiotensin level in blood plasma and also on 
the aldosterone concentrat ion in the blood and adrenals was investigated in ra ts .  

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

Male noninbred albino ra t s  with a mean weight of 280 g were  used, Neurogenic s t r e s s  was induced by 
keeping the ra ts  under crowded conditions when they had to "fight for living space" in order  to obtain access  to 
food and water ,  when their usual ecological re la t ions  were disturbed and, consequently, they were  exposed to 
powerful psychogenic stimulation [11]. The animals of group 1 were kept under crowded conditions for 1 day, 
those of group 2 for 7 days, whereas the rats  of group 3 were kept under ordinary  conditions and acted as the 

control .  

The animals were decapitated and the blood was collected into plastic tubes in the cold with the addition 
of EDTA solution (0.15 ml of the 6~ solution to 10 ml blood). P l a sma  was obtained by centrifugation at 4~ and 
was frozen until required for determination of its renin activity and aldosterone concentration.  

The adrenals were quickly removed from the ra ts ,  carefully freed f rom surrounding cel lular  t issue,  and 
homogenized with 1 ml K r e b s - R i n g e r  solution. 

The angiotensin I concentration and renin activity in the plasma were determined by a radioimmunologicaI  
method based on the work of Cohen et at. [8], and using a kit of reagents  (Cis, France),  with 125I-tabeled angio- 
tensin Io By means of this method the angiotensin concentration and renin activity can be determined in 0.05 ml 

of undialyzed plasma. 
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Fig. 1. Effect of neurogenic s t r e ss  of different duration of 
r e n i n - a n g i o t e n s i n - a l d o s t e r o n e  system in ra ts :  A) renin ac- 
tivity (in ng/ml/h) ;  B) angiotensin I (in ng/mt);  C) aldosterone 
in adrenals  (in ng/2 adrenals);  D) aldosterone in peripheral  
blood (in rig/100 ml). 1) Control, 2) after s t r e ss  for 24 h, 3) 
after s t ress  for 7 days. 

The aldosterone content in the peripheral  blood and adrenal t issue also was investigated by a radio immu-  
nological method using a kit of reagents  with ~H-labeled aldosterone,  obtained from the same firm, based on 
the method of Bayard  et al. [5]. Not less than 1-1.5 ml plasma and 0.1 part  of adrenal homogenate were  used 
for one determination.  Aldosterone was purified by th in- layer  chromatography in a sys tem of e t h e r - b e n z e n e -  
acetone (25 : 15 : 10). These determinations of the blood aldosterone level in the ra t s  may perhaps have given 
somewhat overes t imated  values because of the additional background remaining after chromatographic  purifi-  
cation. When aldosterone was determined in the adrenals the effect of this factor was reduced virtually to zero 
because of the considerable  dilution of the chromatographic  residue.  

Radioact iv i ty  was measured  with the SL-30 (France) instrument with the use of the following scintillation 
fluid: PPO 4 g, POPOP 0.4 g, toluene 900 ml,  Tr i ton-X 100 ml. 

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

The resul t s  are  shown in Fig. 1. The angiotensin I concentrat ion and, in part icular ,  the renin activity in 
the blood were  reduced 24 h after the beginning of s t r e s s  in the ra t s ,  whereas  on the seventh day these indices 
in the blood plasma were increased no less considerably.  In the ra t s  crowded for 24 h the aldosterone concen- 
trat ion in the adrenals  was significantly increased.  On the seventh day of crowding of the animals the aldo- 
s terone concentrat ion in the adrenal t issue was sharply reduced (to 72.8 �9 3 ng), significantly so when calculated 
for two adrenals.  However, the weight of the adrenals themselves  was somewhat reduced in these ra t s  (from 
46.9 =~ 3.25 to 41.2 =~ 2.08 rag) and, consequently, the difference between the control and experiment,  when cal-  
culated in ng/100 mg adrenal t issue was not significant. This indicates that the decrease  in the aldosterone con- 
tent  in the whole adrenals was due, not to a decrease  in activity of the enzymes concerned in aldosterone bio- 
synthesis,  but to a decrease  in the quantity of secre t ing adrenal t issue,  

Determination of the aldosterone concentrat ion in the blood plasma of ra t s  after different durations of 
crowding showed that 24 h after the beginning of s t ress  the mean blood aldosterone concentration was un- 
changed, but o n t h e  seventh day it was considerably and significantly lowered. 

Changes in the two principal  components of the sys tem ( renin-angio tens in  and aldosterone) under the in- 
fluence of neurogenic s t r e ss  for periods of 1 and 7 days were thus opposite in charac te r .  These findings were 
unexpected, for the following reasons :  Fi rs t ,  the r e n i n - a n g i o t e n s i n - a l d o s t e r o n e  sys tem responds as a rule 
s imi lar ly  (on the whole and by individual components) to various external st imuli  such as changes in the salt 
reg ime,  in the effective blood volume, and so on [3, 6, 10] and, second, the st imulating effect of the nervous sys-  
tem on the formation and secret ion of renin and aldosterone (directly in the f i rs t  case,  indirectly through pitui- 
t a ry  ACTH in the second) must now be taken as an established fact [15]. 

Admittedly most  workers  have studied the influence of the nervous sys tem on renin and aldosterone se-  
cre t ion separately,  and under different experimental  conditions, and never simultaneously during exposure to 
the s t r e ss  used in the present  case.  
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It is logical  to suppose that  with this type Of s t r e s s  the inc rease  in product ion and sec re t ion  of aldo-  
s terone  and the subsequent  sodium re tent ion  and increased  in t r avascu la r  volume develops sooner ,  as a r e su l t  
of which renin  sec re t ion  is inhibited by a feedback mechan i sm.  The fact that under these  conditions act ivat ion 
of the sympathe t ic  impulse flow to the kidneys could not inc rease  renin  sec re t ion  is fur ther  evidence of its less  
impor tant  (although quite definitely proven) effect  on the act ivi ty  of the jux tag lomeru la r  appara tus  of the kid- 
neys than that  of changes in the water  and sa l t  balance [15]. 

The unchanged a ldos terone  concentra t ion in the p e r i p h e r a l  blood despi te  a marked  inc rease  in its f o r m a -  
tion in the adrenals  was evidently the r e su l t  of its s imul taneously  inc reased  uti l izat ion by the t i s sues  and m e t a -  
bo l i sm in the l iver .  

Since phas i c  changes in the sec re t ion  not only of glucocor t icoids  [1] but also,  as the w r i t e r s  have shown, 
of minera locor t i co ids  take place  in the cour se  of  chronic s t r e s s ,  this las t  fact (and, in pa r t i cu la r ,  the fall in 
the blood a ldos terone  level  on the seventh day of s t r e s s )  not only abol ishes  the inhibitory effect  of the negative 
feedback mechan i sms  on renin  secre t ion ,  but also enables  the s t imula t ing  action of the sympathe t ic  nervous  
sy s t em on its sec re t ion  to be manifes ted  under the conditions of neurogenic s t r e s s .  As a r e su l t  the renin  s e -  
c re t ion  was inc reased  1 week af ter  the beginning of s t r e s s  at a t ime  when the a ldos terone  concentra t ion in the 
body (in the adrena ls  and blood) was reduced.  

This  type of dissocia t ion between changes in the r e n i n - a n g i o t e n s i n  and a ldos te rone  components  has  also 
been observed  by other worke r s  although, admit tedly,  under different  expe r imen ta l  and cl inical  conditions [7, 
12, 14]. 

The sharp  dissocia t ion in the changes  in a ldos terone  concentrat ion,  on the one hand, and in the r e n i n -  
angiotensin levels  on the other hand, is known to be observed  in Conn 's  syndrome [9] and in other  f o r m s  of 
p r i m a r y  hype ra ldos t e ron i sm,  and a lso  in the condition known as low-ren in  hyper tens ion  [13]. 
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