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Direct Relationship Between Urinary Prostaglandin E and Sodium Excretion in Essential Hyper- 
tensive Patients 
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Summary .  Urina ry  p ros tag land ins  (PGEs and PGFs) ,  sodium and po tass ium were measured  in 17 essential ly hyper-  
tensive pat ients .  Signif icant  posi t ive  correlat ions were found be tween  a) PGEs  secreted in 24 h and sodium excre ted  
in 24 h, b) the  ra t io  P G E s  / U~aV before and P G E s  / U~aV af ter  vo lume expans ion  and  c) the  ra t io  Na  / K and ur inary  
PGEs.  I t  was  sugges ted  t h a t  renal  PGEs ,  p o t e n t  na t r iu re t ic  and  diuret ic  subs tances ,  p lay an i m p o r t a n t  homeos ta t i c  
role in t he  extracel lular  fluid regulat ion,  and consequen t ly  in long- te rm control  of the  ar ter ia l  blood pressure.  

The k idney  seems to  be p ro tec ted  agains t  t he  vaso- 
cons t r ic tor  act ion of angiotens in  I I  and /or  noradrena l in  
b y  re leasmg into the  renal  venous  blood a vasodi lator ,  
na t r iure tm,  diuret ic  and  ant iadrenergic  subs tance  in- 
dent i f ied as PGE~ ~-9. The release of renal  P G E  2 following 
angiotensin  I I  infusion into the  renal  a r t e ry  was conf i rmed 
by  m a n y  inves t iga tors  who fur ther  showed this  release and 
t h a t  it  was p r even t ed  by  a p o t e n t  PGs synthes is  inhibi tor ,  
indomethac in ,  and the  vasocons t r i c to r  effect  of angio- 
t ens in  II was subs tan t i a l ly  enhanced  1~ 
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Fig. 1. Significant positive correlation between the PGEs secreted 
in 24 h and sodium excreted in 24 h in a group of essential hyper- 
tensive patients. 
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PGE/UNaV after volume expansion 

Fig. 2. Significant positive correlation between the ratio of the 
PGEs secreted in 24 h and sodium excreted in 24 h (PGEIU~V) 
before and after voIume expansion in the same group of patients. 

The release of renal  P G E s  following isotonic saline in- 
fusion enforces the  hypo thes i s  on the  homeos ta t i c  role of 
these  subs tances  on the  blood volume, blood pressure,  
sodium and wa te r  ba lance  regula t ion  u-~4. In  a previous  
s tudy  we found a s ignif icant  inverse  correlat ion be tween  
the  renal  P G E s  secre ted  in 24 h and  the  dura t ion of the  
hyper t ens ive  disease. Signif icant  inverse correla t ion was 
also found be tween  the  renal  PGI~. a secre ted  in 24 h and 
the  mean  blood pressure  in the  same group of pa t i en t s  ~5. 
These resul ts  enable  us to  s t u d y  a) w h e t h e r  a correlat ion 
be tween  the  renal  P G E s  secre ted  in 24 h and  sodium 
excre ted  in 24 h would also be found  in essent ial  hyper -  
tensive pat ients ,  where  a def ic iency in renomedul la ry  
pros tag landin  synthes is  and /o r  release has been suggested 
to be re la ted to the  evolut ion of the  hype r t ens ive  disease 
and b) to evalua te  fu r the r  the  possible homeos ta t i c  role 
of the  renal  PGE~ and  the i r  possible role in the  develop-  
m e n t  of the  essent ial  hyper tens ion .  

MaIer ia l  and methods. The s t u d y  was per fo rmed  on 17 
hyper t ens ive  pa t ien ts ,  11 men and 6 women,  of mean  age 
36 years  (23-62 years).  All pa t i en t s  unde rwen t  a previous 
comple te  u rog raphy  and  renal  a r te r iography .  The clinical 
diagnosis was essent ial  hyper t en t ion ,  wi th  a distolic pres- 
sure cons i s ten t ly  in excees of 100 m m  Hg and wi th  no 
cardiac or neurogenic  i nvo lvemen t  being noted.  These 
pa t i en t s  were e i ther  un t r ea t ed  or had discont inued  the i r  
t h e r a p y  at  least  1 week before t he  s tudy.  They  were kep t  
in the  hospi ta l  for 6 days  and  dur ing t h a t  t ime were 
ma in t a ined  on a dai ly  sodium and  wa te r  intake of ap- 
p rox ima te ly  100 m E q  and  2 l i ters respect ively.  
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Mean values and SEM, of the age in years, the mean blood pressure (MBP mm Hg), urinary prostaglandins E and F secreted per 24 h (PGEs 
ng/24 h and PGFs ng/24 h), sodium and potassium rejected per 24 h (UN~V mEq/24 h and UxV mEq/24 h) and the ratio between Na/K, 
before (B. Ex.) and after (A. Ex.) extracellular space expansion by 2 I of isotonic saline, infused at the rate of 0.3 ml/kg[min in the group of 
the essential hypertensive patients 

n Age MBP PGEs PGFs U ~V UKV V Na/K 
(years) (ram Hg) (ng/24 h) (ng/24 h) (mEq/24 h) (mEq/24 h) (ml/24 h) 

B. Ex. 17 36 (23-62) 126i5 105• 66• 83~13 54• 1483• 2.04:~:0.33 
A. Ex. 14 37 (23-62) 1 1 6 - } - 6  327~63 123-{=48 237• 67• 2592~677 3.73-k0.44 

p < NS 0.1 0.003 NS 0.001 0.025 0.001 0.005 

The following pa rame te r s  were measured  before and  
af ter  extracel lular  space expans ion  16, 17. i .  Arter ia l  b lood 
pressure  was measured  4 t imes  a day. Mean blood pres-  
sures (MBP) were calcula ted f rom the  diastolic (DBP) 
and systolic (SBP) pressures  by  the  formula  M B P  
(2DBP + SBP) : 3. The m e a n  value of the  4 mean  blood 
pressures  was taken .  

2. Pros tag landins .  Bioassays  were pe r fo rmed  on ex t rac t s  
of 500 ml, f rom 24 h ur ine collections, af ter  ch romato -  
graphic  separa t ion  into P G E  and P G F  groups xs,~9. The 
m e t h o d  used was descr ibed in detai ls  e l sewhere~ .  Since 
PG metabol i tes  appear ing  in the  urine general ly  have  
less biological ac t iv i ty  t h a n  the  pa r en t  compound2~ I t  
migh t  be assumed t h a t  mos t  of the  biologically act ive 
subs tances  de tec ted  in th is  s t u d y  were na tu ra l  PGs. 

3. Ur ina ry  o u t p u t  of sod ium ( U ~ V )  and  po ta s s ium 
(UKV) are calcula ted by  the  usual  methods .  E lec t ro ly te  
concen t ra t ion  was measured  by  f lame p h o t o m e t e r  (Ep- 
pendorf) .  

Results and discussion. The resul ts  are summar ized  in 
the  Table. A signif icant  pos i t ive  correlat ion was found 
be tween  the  P G E s  secre ted  in 24 h and sodium excre ted  
( U ~ V )  in 24 h (Figure 1). After  isotonic saline infusion,  
sodium excre ted  in 24 h was d i rec t ly  p ropor t iona l  to the  
increase in P G E s  release following saline infusion (Figure 
2). We did no t  f ind any  corre la t ion be tween  the  P G F s  
and  sodium excre ted  e i ther  before or af ter  saline infusion. 

The release of p ros tag land ins  following ei ther  in t ravas-  
cular and /or  extracel lular  space expans ion  is well 
known n-~4, and is conf i rmed by  this  s tudy.  

These results  suggest  t h a t  the  major  role of P G E s  could 
consist  in the  regulat ion of the  extracel lular  fluid, and 
consequen t ly  in the  long te rm control  of ar ter ial  blood 
pressure,  and  t h a t  the  def ic iency in renomedul la ry  PG 
synthesis ,  re la ted to the  evolut ion of essential  hyper -  
tens ion  in, could be the  cause and/or  the  result  of t he  
hyper t ens ive  disease. F inal ly  the  posi t ive  signif icant  cor- 
relat ion found be tween  the  ratio of u r inary  N a / K  and 
ur inary  P G E s  (Y ~ 0.015X + 0.53, r = 0.672), could 
suggest  an antagonis t ic  resul t  be tween  these subs tances  
(PGEs) and the  a ldos terone  sys tem.  

16 Of these 17 patients 3 of them, did not undergo expansion. 
1~ Extracellular space was expanded by i.v. infusion of 2 1 of iso- 

tonic saline at the rate of 0.3 ml/kg/min. 
is PGE and PGF group was assayed as ng of PGE 2 and PGF~ 

equivalent respectively. Standard PGE 2 and PGF~ were kindly 
provided by l)r J. PIKE, Upjohn Company Kalamazoo Mich. 
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Summary. Cycloheximide depresses  m a x i m u m  rate  of change in m e m b r a n e  po ten t i a l  observed  dur ing  the  rising phase  
of the  act ion po ten t i a l  in single medul la ted  axons of Xenopus. Time course of depress ion is i ndependen t  of cyclohexi-  
mide concen t ra t ion  over  a range t h a t  a lmost  comple te ly  inhibi ts  leucine incorpora t ion  in to  axonal  proteins.  

U n d e r  condi t ions  of con t inuous  fluid exchange,  cyclo- 
heximide,  a p o t e n t  inhib i tor  of r ibosomal  p ro te in  syn the -  
sis, induces a gradual  depress ion in the  m a x i m u m  rate  of 
change  in m e m b r a n e  po ten t i a l  observed during the  rising 
phase  of the  act ion po ten t i a l  in an isolated medul la ted  
nerve  fibre of Xenopus. E x p e r i m e n t a l  results  are illus- 
t r a t ed  in Figures  1 and  2. 

The progressive increase in V associated wi th  the  
10 mg/ l  concen t ra t ion  of cycloheximide  is qui te  of ten  
observed in contro l  exper iments ,  mos t  of which,  however ,  

involve an unexp la ined  rise in -V to a p la teau level th rough-  
ou t  a t ime  course of several  hours.  

However ,  depressive effects when  present ,  can be 
reversed by  means  of a brief  condi t ioning hyperpolar i -  
zat ion under  condi t ions  such t h a t  the  max imal  value 

a t t a ined  by  V is ident ical  w i t h  t h a t  which  would have  
been ob ta ined  f rom a normal  or non-depressed  fibre af ter  
condi t ioning hyperpolar iza t ion .  Suppor t ing  da ta  were 
ob ta ined  f rom moni to r ing  exper imen t s  similar to those  
involving recen t  inves t iga t ions  of t ax ine  act ion 1. 

1 j. a. SMYTHIES, F. BENINGTON R. D. MORIN, G. AL-ZAHID and 
G. M. SCHOEPFLE, Experientia 31, 337 (1975). 


