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Activi ty of the r e n i n - a n g i o t e n s i n  s y s t e m  was invest igated in exper imen t s  on r a t s  in which 
pros tag landin  synthes is  was d e p r e s s e d  by indomethacin.  Adminis t ra t ion  of indomethacin 
in doses  not changing the blood p r e s s u r e  was accompanied by a ma rked  d e c r e a s e  in p l a s -  
m a  renin  act ivi ty and in the s e c r e t o r y  function of the jux tag lomeru la r  appara tus  of the 
kidneys.  The number  of lipid granules  in the in te rs t i t i a l  ce l l s  inc reased  at the s a m e t i m e ,  
ref lec t ing  inhibition of pros taglandin  synthes is  in the renal  medulla .  It  is concluded that  
renin  synthes is  is  coupled with pros taglandin  synthesis  in the kidney. 
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The effect  of p ros tag land ins  (PG) on renin synthesis  and secre t ion  has  been  es tab l i shed  by injecting them 
into the rena l  blood flow [13, 14]. On the o ther  hand, injection of angiotensin into the rena l  a r t e r y  led to the r e -  
moval  of PG f r o m  the kidney t i s sue  [9, 12]. Injection of PG into pe r sons  with a n o r m a l  o r  r a i s e d  blood p r e s s u r e  
also inc reased  t]he p l a s m a  renin  act ivi ty,  espec ia l ly  in the p r e s e n c e  of sa l t  def iciency [4]. Other  evidence of 
the in terconnect ion between PG and renin in the kidneys is  given by the exper imen t s  of McGiff et  al. [10], who 
showed that  i schemiza t ion  of the kidney accompanied  by an i nc rea se  in the p l a s m a  renin  act ivi ty  causes  as in- 
c r e a s e  in the PG concent ra t ion  in blood flowing f r o m  the kidney. In analogous expe r imen t s  on rabbi t s  c l ea r  
dynamic in terconnect ion was demons t r a t ed  between the concentra t ion  of PG- l ike  subs tances  in the kidneys and 
the renal  act ivi ty in t he i r  co r t ex  [1]. 

The object  of this invest igat ion was to study the effect  of changes in pros taglandin  synthes is  on the ac -  
t ivi ty of the r e n i n - a n g i o t e n s i n  sys t em.  

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

Exper iments  were  c a r r i e d  out on 30 male  Wis ta r  r a t s  kept on the s ame  w a t e r - s a l t  r e g i m e n  and on a 
s tandard diet. In the cour se  of 5 days  20 r a t s  were  given indomethacin (5 mg/kg)  in 15% gelat in solution by 
gas t r i c  tube. 

The blood p r e s s u r e  was m e a s u r e d  p le thysmographica l ly  in the caudal a r t e r y  at  the beginning of the ex-  
p e r i m e n t s  and on the day be fo re  sacr i f ice .  Blood samples  f r o m  the caro t id  a r t e r y  were  taken f r o m  ra t s  an-  
es thet ized with pentobarbi ta l  immedia te ly  before  sac r i f i ce  to de te rmine  the p l a s m a  renin activity.  

P ieces  of rena l  medul la  were  fixed in 5% glutaraldehyde solution in 0.3 M phosphate buf fe r  and p r o -  
ce s sed  fo r  e l ec t ron  mic roscopy .  Lipid granules  of the in te rs t i t i a l  ce l l s  were  invest igated in the e lec t ron  m i -  
c roscope  and in semi th in  Epon sect ions stained with methylene blue. Lipid granules  were  counted on developed 
photographic p la tes  taken with a magnif icat ion of 4200 x.  

The p l a s m a  renin act ivi ty was de te rmined  radioimmunol0gica l ly  [11] using the se t  of r eagen t s  p r e p a r e d  
by the f i r m  " I r e - S e a - S o r i n . "  Rat  p l a s m a  taken f r o m  the animals  72 h a f t e r  b i l a t e ra l  nephrec tomy was used  as 
the subs t ra te .  Renin act ivi ty was e x p r e s s e d  in nanograms  angiotensin I f o r m e d  in 1 ml  p l a s m a  during incu-  
bat ion for  1 h at  37~ To calcula te  ~ e  jux tag lomern la r  index (JGI) p ieces  of kidney cor t ex  were  fixed in 
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Z e n k e r ' s  fluid, embedded in paraf f in  wax, and sect ions  were  stained by Bowie ' s  method [5]. 

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

The blood p r e s s u r e  of the an imals  rece iv ing  indomethacin was vi r tual ly  the s ame  at the end of the ex-  
p e r i m e n t s  (80 • 4.9 m m  Hg) as init ial ly (85 • 6.0 m m  Hg) or  that  of the control  r a t s  (90 �9 4.5 m m  Hg). 

The p l a s m a  renin  act ivi ty  of the control  an imals  ave raged  25.3 • 3.6 n g / m l / h .  The  renin  act ivi ty  was 
significantly lower  in the exper imen ta l  an imals ,  namely  16.4 +2.5 n g / m l / h ,  with var ia t ions  f r o m  2.6 to 36.8 
n g / m l / h  (P < 0.05). Indomethacin led to a m a r k e d  reduction in the granular i ty  of the epithelioid cel ls  of the 
af ferent  a r t e r y  of the renal  g lomeru l i ,  with a m a r k e d  dec r ea se  in JOI (9.6 • 2.35 compared  with 61.8 ~- 6.74 
in the control;  P < 0..001). 

The inhibi tor  of PG synthes is ,  by lowering the p l a s m a  renin activity in the animals ,  thus evidently led to 
inhibition of PG synthes is  in the jux tag lomeru la r  appara tus  of the kidneys also.  

The in te rs t i t i a l  ce l ls  of the renal  medul la  in the expe r imen ta l  an imals  contained fa r  m o r e  lipid granules  
than in the control  (10.7 • 1.25 compared  with 3.38 �9 0.5 in the control;  P < 0.001) and a well  developed smooth 
endoplasmic re t iculum.  Optically dark  cel ls  fi l led with f r ee  and fixed r i bosomes  were  a lmos t  comple te ly  ab-  
sent  in these animals .  Such cel ls  a r e  f requent ly  found in exper imenta l  si tuations connected with the act ivat ion 
of PG synthesis  (for example ,  a f te r  adminis t ra t ion  of substances  promot ing  sodium excre t ion  [2]); in the wr i t -  
e r s '  view they are  functionally active.  These observa t ions  point to inhibition of the synthes is  of r ena l  PG in 
the exper imen ta l  animals .  In the modern  view, the PG p r e c u r s o r  arachidonic acid is f o rmed  in the lipid g ran -  
ules of the in te r s t i t i a l  cel ls .  Inhibition of PG synthes is  may be accompanied by an i nc rea se  in the number  of 
lipid granules  as a r e su l t  of inc reased  es te r i f i ca t ion  of the unused fat ty acids and the i r  deposit ion in the f o r m  
of t r i g lyce r ides .  The number  of granules  may  also i nc r ea se  as the r e su l t  of the blocking of l ipolysis  during 
inhibition of PG synthes is .  These  observa t ions  agree  with the r e su l t s  of expe r imen t s  on rabbi t s  which showed 
that  admin is t ra t ion  of indomethacin cons iderably  reduces  the PG content in kidney t i s sue  and i n c r e a s e s  the 
number  of lipid granules  in the in te rs t i t i a l  ce l l s  of the medul la  [3]. 

Inhibition of synthes is  of rena l  PG is  evidently the cause  of the depress ion  of the synthes is  and sec re t ion  
of renin,  for  specif ic  act ivat ion of PG synthes is  (by injection of arachidonic acid) is  accompanied  by inc reased  
p l a s m a  renin  act ivi ty [8]. The w r i t e r s  showed prev ious ly  [2] that  if a functional load is thrown on the kidney 
(by adminis t ra t ion  of subs tances  promot ing  sodium excre t ion  o r  by  r e s t r i c t i ng  fluid) the d e c r e a s e  in the num-  
be r  of lipid granules  in the medul la ry  in te rs t i t i a l  ce l ls ,  indicating inc reased  PG synthes is ,  is accompanied by 
inc reased  renin act ivi ty.  

The mos t  l ikely f ac t o r  linking PG synthes is  with the function of the jux tag lomeru la r  appara tus  of the k id-  
neys  is  a change in the rena l  hemodynamics .  Exper imen t s  on the per fused  dog kidney have shown that  P G a c t s  
on the jux tamedul la ry  blood flow, which is reduced if the i r  synthesis  is inhibited [6]. On the other  hand, s t i m -  
ulation of the synthes is  of r ena l  PG leads to an i nc rea se  in the jux tamedul la ry  blood flow [7]. The accompany-  
ing zonal red is t r ibu t ion  of the blood flow in the kidneys may  act  on the function of the jux tag lomeru la r  appara tus .  
Other  mechan i sms  whereby the r ena l  PG exer t  the i r  influence on the r e n i n - a n g i o t e n s i n  sy s t em of the kidneys 
may  also exist.  Stimulation of sodium excre t ion  by PG may  a l t e r  the sodium concentra t ion at the level  of the 
"dark  spot" in the dis ta l  tubule, which acts  d i rec t ly  on the jux tag lomeru la r  appara tus .  PG may  also have a 
d i r ec t  action on r en in - fo rmfng  ce l l s .  
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