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o u t p u t  to  t he  con t ro l  va lues  was of ten  obse rved  (Figure  2, 
B). I n a c t i v a t i o n  or t r a n s p o r t  processes  of these  2 sub-  
s tances  m i g h t  a c c o u n t  for t he  obse rved  r ecove ry  in  the  
ACh values.  

Discussion. G A B A  is t he  i n h i b i t o r y  t r a n s m i t t e r  a t  t h e  
c r u s t a c e a n  n e u r o m u s c u l a r  j u n c t i o n  s where  i t  increases  
m e m b r a n e  c o n d u c t a n c e  to  C1 -~*, a n d  i t  is sugges ted  as a 
m e d i a t o r  of p r e s y n a p t i c  i n h i b i t i o n  in  t he  a m p h i b i a n  
sp ina l  cord~5,~6; the re fo re  in  t h e  l a t t e r  a r educ t i on  in 
ACh o u t p u t  a f t e r  t he  a d m i n i s t r a t i o n  of G A B A  m a y  be  
t h e  r e su l t  of increased  i n h i b i t o r y  inf luences  on  m o t o r  
neu rones  w h i c h  are t he  m a i n  source of t h e  ACh re leased 
f rom th i s  p r e p a r a t i o n  9. Bac lofen  (10 4 to  10 -2 M) d id  
no t  ac t  in  a s imi la r  w ay  to  G A B A  a t  t he  lobs te r  neuro-  
m u s c u l a r  j unc t ion ,  and  a t  t he  dose of 2 • 10 4 M h a d  a 
weaker  a n d  sho r t e r  ac t ion  t h a n  G A B A  (10 -4 M) in t h e  
frog sp ina l  cord. This  accords  w i t h  p rev ious  f ind ings  on  
t h e  ca t  CNS ~, 7 where  bac lofen  is less p o t e n t  t h a n  G A B A  
and  seems to h a v e  a d i f fe ren t  m e c h a n i s m  of act ion.  I n  
t h e  sp ina l  cord, however ,  t he  a d m i n i s t r a t i o n  of bac lofen  
depresses  t he  n e u r o n a l  f i r ing  6 a n d  t h e  ACh release;  two 
f ind ings  wh ich  m i g h t  a c c o u n t  for i ts  an t i s pa s t i c  ac t ion .  
CURTIS e t  al. ~ a n d  DAVIES a n d  WATKINS 7 sugges ted  t h a t  
t he  effect  of bac lofen  m i g h t  der ive  f rom a n  i n t e r a c t i o n  
w i t h  c a t e c h o l a m i n e  receptors .  I t  seems the re fo re  t h a t  
bac lofen  does no t  ac t  v i a  G A B A  m echan i s m s .  T he  precise  

m e c h a n i s m  of ac t ion  of th i s  d rug  r ema ins  ye t  to  be  
e luc ida ted .  

Riassunto. I1 Bac lofen  (acido f l-clorofenil-y-amino- 
but i r r ico) ,  a d i f ferenza  del GABA,  non  modi f ica  la con- 
d u t t a n z a  di m e m b r a n a  della l i b r a  musco la re  di a ragos ta .  
I1 Bac lofen  r iduce  la l iberaz ione  di ace t i lcol ina  daI  
midol lo  sp inale  di r a n a ;  t a le  effe t to  ~ minore  di quel lo 
p r o d o t t o  dal  GABA.  Le due  sos tanze  s e m b r a n o  agire  
a t t r a v e r s o  d i f fe rent i  meccanismi .  
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Renal Effects of the Prosta~landins A~ and E~ in Hydrated and Hydropenic Dogs 

Differences  be tw een  p r o s t a g l a n d i n  A t a n d  E~ (PGA~, 
PGE2), w i t h  respec t  to  t h e i r  effects on rena l  b lood f low 
a n d  f luid a n d  e lec t ro ly te  exc re t ion  b y  t h e  dog k idney ,  
h a v e  been  r e p o r t e d  r ecen t l y  1-3. P G A i  increases  r ena l  
b lood  f low in m a x i m a l l y  effect ive  doses b y  a p p r o x i m a t e l y  
*/a w i t h  on ly  w e a k  effects on  exc re to ry  p a r a m e t e r s ,  
whereas  PGE2 increases  b lood  f low b y  up  to 80% a n d  
ur ine  o u t p u t  b y  more  t h a n  400 %. Since these  e x p e r i m e n t s  
were  pe r fo rmed  in dogs w i t h  t h e i r  f luid m e t a b o l i s m  in 
s t e a d y  s t a t e  u n d e r g o i n g  a s l igh t  NaCl-diuresis ,  no  ev idence  
could  b y  o b t a i n e d  on  t he  effects  of t h e  p r o s t a g l a n d i n s  
on  t h e  r ena l  h a n d l i n g  of free water .  On t he  o t h e r  h a n d ,  
effects on free w a t e r  exc re t ion  can  be  expec ted ,  s ince i t  is 
well  k n o w n  t h a t  p r o s t a g l a n d i n s  can  s t i m u l a t e  t he  
f o r m a t i o n  of c A M P  a n d  t h a t  P G E  2 i n h i b i t s  t h e  effects  of 
A D t I  in i so la ted  col lec t ing  duc t s  4. I n  t he  s t u d y  r epo r t ed  
here,  we infused  P G A ,  a n d  P G E ,  a t  t h e  m a x i m a l l y  
effect ive  r a t e  ~ of 1 btg/min i n to  1 r ena l  a r t e r y  of dogs 
wh ich  were e i t he r  in  h y d r o p e n i c  s t a t e  or u n d e r g o i n g  
w a t e r  d iures is  to  eva lua t e  t h e  effects on  free w a t e r  
r e a b s o r p t i o n  a n d  excre t ion .  I n  add i t ion ,  t he  u r i n a r y  
exc re t ion  of c A M P  was d e t e r m i n e d  in t he  an t id iu res i s  
expe r imen t s .  

Methods. The  e x p e r i m e n t s  were p e r f o r m e d  in 5 mongre l  
dogs of e i the r  sex weigh ing  17-20 kg. 3 ' h y d r o p e n i c '  dogs 
were dep r ived  of w a t e r  36 h pr io r  to  t h e  e x p e r i m e n t s  
w i t h  free access to  d r y  food. T h e y  rece ived  20 U vaso-  
press in  a f t e r  t h e  i n d u c t i o n  of anes thes ia ,  a n d  a n  in fus ion  
a t  3.5 m l / m i n  d u r i n g  t he  surgical  p rocedu re  a n d  a t  1.5 
m l / m i n  t h r o u g h o u t  t he  e x p e r i m e n t  w h i c h  c o n t a i n e d  
147 m E q / l  Na+, 4 mEq/1  K+, 140 mEq/1  C1- a n d  11 m E q / I  
HCOa-.  The  e x p e r i m e n t  was  no t  b e g u n  unless  u r i n a r y  
osmola l i ty  was  a t  leas t  1000 mosmol / I .  2 ' h y d r a t e d '  dogs  
were dep r ived  of food 24 h p r io r  to  t h e  e x p e r i m e n t s  w i t h  
free access to  water .  T h e y  rece ived  a n  in fus ion  of 0.3 M 
glucose a t  10-12 m l / m i n  a f t e r  i n d u c t i o n  of a n e s t h e s i a  for  

90 rain  d u r i n g  the  surgical  p rocedures  a n d  an  in fus ion  of 
0.15 M glucose, 73.5 mEq/1  Na  +, 2 mEq/1  K+, 70 mEq/1  
CI-  a n d  5.5 mEq/1  HCOa-  a t  10 m l / m i n  t h r o u g h o u t  t h e  
e x p e r i m e n t .  The  e x p e r i m e n t  was  no t  b e g u n  unless  
u r i n a r y  sod ium c o n c e n t r a t i o n  was be low 15 mEq/1.  

Anes thes ia ,  surgical  procedure ,  in fus ion  of p ros ta -  
g land ins  5 in to  t h e  left  r ena l  a r te ry ,  genera l  p ro toco l  of t he  
expe r imen t s ,  a n d  d e t e r m i n a t i o n  of rena l  b lood f low w i t h  
a n  e l ec t romagne t i c  f low meter ,  of g lomeru la r  f i l t r a t i on  
r a t e  (GFR)  as c learance  of c r ea t in ine  a n d  of t he  excre t ion  
of f luid a n d  e lec t ro ly tes  were ca r r ied  ou t  as descr ibed  
previously1,2.  The  c o n c e n t r a t i o n  of c A M P  in  t h e  u r ine  
of t he  infused  k i d n e y  was d e t e r m i n e d  b y  a radio  isotope 
d i lu t ion  t e s t  us ing  t he  t e s t  k i t  of B o e h r i n g e r / M a n n h e i m .  
To d i s c r im ina t e  effects b y  t h e  p r o s t a g l a n d i n s  f rom 
changes  of o the r  var iables ,  all  p a r a m e t e r s  f rom t h e  exper i -  
m e n t a l  k i d n e y  excep t  b lood flow and  C ~ o  or TcH2otwere 
r e l a t ed  to t he  con t ro l . k idney .  The  ra t ios  of e x p e r i m e n t a l  
(left) k i d n e y / c o n t r o l  (right) k i d n e y  d u r i n g  t h e  in fus ion  
of one of t he  p r o s t a g l a n d i n s  were expressed  in pe r cen t  of 
t h e  ra t ios  d u r i n g  t he  co r r e spond ing  con t ro l  periods.  

Results and discussion. None  of t he  2 p r o s t a g l a n d i n s  A1 
a n d  E 2 af fec ted  sys temic  b lood pressure  or G F R  a t  t h e  
doses appl ied  here.  The  effects of the  2 p r o s t a g l a n d i n s  
on b lood f low (BF),  u r i n a r y  f low r a t e  (UV) and  osmola r  
c learance  (Costa) are  d e m o n s t r a t e d  in t h e  Figure.  P G A  1 
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increased  rena l  b lood  flow b y  a p p r o x i m a t e l y  25% 
i n d e p e n d e n t  of t h e  w a t e r  ba lance .  Th i s  increase  is h ighe r  
u n d e r  t h e  inf luence  of P G E  2 as expec t ed  f rom p rev ious  
e x p e r i m e n t s  1, b u t  t he  di f ference is less m a r k e d  in 
h y d r o p e n i a  t h a n  in t h e  o the r  two  s tates ,  poss ib ly  as 
consequence  of t h e  r educed  ava i l ab le  c i rcu la t ing  b lood 
volume.  

F 3  Hydropenia 
NaCl-lnfusion 
Water load 

% Blood flow change 

iI 
% Urinary. flow change 

50C 

200 

PGA 7 PGE z 
[ ]  

% Cosm change 

10C 

PGA I r~at 2 

Effects of PGA 1 and PGE 2 on renal blood flow (BF), urinary flow 
rate (UV) and Corm in dogs undergoing hydropenia, NaCl-infusion, 
and water-load. The scale on the ordinate indicates % change 
related to control periods previous to the infusion of the prosta- 
glandins into the renal artery (see methods). The data 'NaC1- 
infusion' are taken from a and added for eorrlparison. 

Effects of PGAl and PGEz on urinary concentration and excretion 
of cyclic AMP (~ ~ s~; n = 6) during hydropenia 

cAMP concentration cAMP excretion 
(pM/ml) (pM/min) 

Control 1780~200 724ztz 90 
PGA 1 1640~z230 1108-[=194 
PGE~ 740:h 80 1386zL136 

I n  hyd ropen i a ,  t he  effect  of P G E  2 on u r i n a r y  flow r a t e  
is 3 -4  t imes  h ighe r  t h a n  t h a t  of P G A  1, whereas  d u r i n g  
wa te r - load  ur ine  v o l u m e  was no t  a f fec ted  b y  PGA1 a n d  
decreased  to 60% of t he  con t ro l  b y  P G E  v Na+  and  C1- 
excre t ion  para l le l led  ur ine  f low: I n  h y d r o p e n i a  a s l ight ly  
increased  exc re t ion  w i t h  PGA~ a n d  an  a p p r o x i m a t e l y  
500% increase  w i t h  PGE2,  in  wa te r - load  no effect  w i t h  
P G A  1 and  a 20~ decrease  w i t h  PGE2 were observed .  
Likewise,  t he  effects  of b o t h  p r o s t a g l a n d i n s  on  Costa a n d  
U V  cor respond  in h y d r o p e n i a  as well  as in  wa te r - l oad  
(Figure) .  I n  wate r - load ,  t he  decrease  of U V  af te r  P G E  2 
ou tweighs  abso lu t e ly  t he  change  of Cos~ caus ing  a 
decrease  of Ca~o f rom an  ave rage  of 1.5 m l / m i n  in cont ro l s  
to  0.5 m l / m i n  u n d e r  P G E  2. The  inf luence  of P G A  1 on 
C•2o is n o t  m a r k e d  (1.7 versus  1.9 m l / m i n  in controls) .  
I n  hyd ropen i a ,  t h e  abso lu te  i n c r e m e n t  of Costa is s l igh t ly  
h ighe r  t h a n  t h a t  of UV, t h e r e b y  inc reas ing  TcH~o. Th i s  
increase  is q u a n t i t a t i v e l y  poor  w i t h  m e a n  va lues  for  
Tca2o of 1.0 m l / m i n  before  and  1.2 w i t h  PGA~, and  1.0 
before  a n d  1.4 m l / m i n  w i t h  PGE2, b u t  i t  is a c o n s t a n t  a n d  
rep roduc ib le  even t .  

The  exc re t ion  of c A M P  in con t ro l  per iods  d u r i n g  h y d r o -  
p e n i s  wh ich  is s u m m a r i z e d  in t h e  T a b l e  is more  t h a n  
twice  as h igh  c o m p a r e d  w i t h  con t ro l  per iods  d u r i n g  
wa te r - load  where  we found  a n  ave rage  c o n c e n t r a t i o n  of 
80 p M / m l  a n d  a n  u r i n a r y  exc re t ion  of 320 p M / m i n .  
B o t h  p ros t ag l and ins ,  b u t  P G E  2 more  t h a n  P G A  v 
increased  t h e  exc re t ion  of c A M P  s ign i f i can t ly  a n d  
m a r k e d l y .  

I n  conclus ion:  1. Bo th ,  P G A  1 a n d  PGE~, increase  r ena l  
b lood  f low i n d e p e n d e n t l y  of t h e  f luid ba lance ,  i n d i c a t i n g  
t h a t  t h e y  can  be  i nvo lved  in t h e  l ikewise i n d e p e n d e n t  
r ena l  au to regu la t ion .  2. Only  P G E  2 inf luences  m a r k e d l y  
r ena l  f luid a n d  e lec t ro ly te  exc re t ion  in  all t h r ee  s t a t e s  of 
f lu id  ba lance ,  wh ich  suppo r t s  t h e  v iew t h a t ,  if a p ros ta -  
g l and in  is i n v o l v e d  in t he  r egu la t i on  of t h e  r ena l  f luid or 
e lec t ro ly te  excre t ion ,  i t  has  to  be  of t h e  E - type .  3. The  2 
p r o s t a g l a n d i n s  a n d  aga in  especial ly P G E  2 ac t  ADH- l ike  
in wa te r - l oad  a n d  h a v e  a t  leas t  no A D H  a n t a g o n i s t i c  
effect  d u r i n g  ant id iures is .  Th i s  is in  a g r e e m e n t  w i t h  
m i c r o p u n c t u r e  s tud ies  in  r a t s  a, b u t  i ncons i s t en t  w i t h  in  
v i t ro  resu l t s  in  col lec t ing  duc t s  ~. 4. The  h i g h  c A M P  
excre t ion  d u r i n g  h y d r o p e n i a  a n d  an t id iu res i s  is increased  
b y  t he  2 p r o s t a g l a n d i n s  P G E  2 a n d  PGA~. If  t h i s  is a n  
i n d i c a t i o n  of a n  e n h a n c e d  r ena l  f o r m a t i o n  of cAMP, 
i t  is n o t  l ike ly  t h a t  p r o s t a g l a n d i n s  a n t a g o n i z e  t h e  effects 
of A D H  in  vivo.  

Zusammen[assung. P G A  1 u n d  PGE~ e r h 6 h e n  die Nieren-  
d u r c h b l u t u n g  sowohl  im Z u s t a n d  des W a s s e r m a n g e l s  als 
s u c h  de r  ~ b e r w ~ s s e r u n g ,  w ~ h r e n d  P G E  2 n i c h t  abe r  P G A  1 
u n a b h ~ n g i g  yore  F l i i ss igkei t sg le ichgewicht  die rena le  
Wasser -  n n d  E l e k t r o l y t e x k r e t i o n  s te iger t .  Be ide  PGs  
e r h 6 h e n  die Aussche idung  yon  cAMP.  Sie w i rken  A D t t -  
Xhnlich w ~ h r e n d  e iner  Wasse rd iu re se  u n d  n i c h t  a n t a -  
gonis t i sch  gegen ADFI w ~ h r e n d  der  Ant id iu rese .  
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