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t o x i c i t y  a p p e a r s  w h e n  t he  inges t ion  r a t i o  is g r ea t e r  t h a n  
0.1. T h i s  h y p o t h e s i s  was  t e s t e d  d i r ec t l y  as  follows. 
A g roup  of  12 ma le  S p r a g u e - D a w l e y  r a t s  housed  2 to  a 
cage  was  fed a K-def ic ien t  d ie t  ( N u t r i t i ona l  Biochemica ls )  
a n d  g iven  d r ink ing  w a t e r  w h i c h  c o n t a i n e d  10 mmoles /1  
each  of KC1 a n d  RbC1. S ince  each  r a t  c o n s u m e d  a n  
ave rage  of 14 g o t  food da i ly  a n d  30 ml  of wa te r ,  t h e  
K i n t a k e  was  e q u i v a l e n t  to  a t  l eas t  0 .085% of t h e  die t .  
Af t e r  25 days  5 r a t s  were  dead .  W e i g h t  gain  was  m i n i m a l  
w i t h  al l  ra ts .  T e n  of t h e  12 r a t s  h a d  1 or  m o r e  aud iogen ic  
seizures  ( i nduced  b y  a l lowing  compressed  a i r  to  escape 
t h r o u g h  a va lve  for  30 sec). A t  t h a t  t i m e  t h e  s u r v i v i n g  
r a t s  were r e t u r n e d  to  a n o r m a I  d ie t  ( con ta in ing  0 .89% K 
d ry  weight) .  W e i g h t  ga in  was  a p p a r e n t  on  t he  7 th  d a y  
a t  wh ich  t i m e  suscep t ib i l i t y  to  aud iogen ic  seizures  dis- 
appea red .  On  t h e  15 th  d a y  t h e y  were  r e t u r n e d  to  t h e  
K-de f i c i en t  diet .  W i t h i n  2 weeks  al l  were  aga in  suscep-  
t i b l e  to  aud iogen ic  seizures  a n d  a n  a d d i t i o n a l  3 r a t s  h a d  
died.  Th i s  e x p e r i m e n t  was  r epea t ed  on  a g roup  of 32 
r a t s  (male  a n d  female) ,  w i t h  t h e  excep t ion  t h a t  t h e y  
were  no t  sub jec t ed  to  t he  compressed  a i r  s t imulus .  A t  
t h e  end  of t he  4 th  week  19 of t he  r a t s  were dead .  T h u s  
i t  was  n o t  t h e  R b  level  pe r  se, b u t  i t s  r a t i o  to  K in take ,  
t h a t  d e t e r m i n e d  tox ic i ty .  

S ince  t h e  d i e t a r y  r e q u i r e m e n t  for  K c a n  be  m e t  in  
p a r t  b y  s u b s t i t u t i n g  R b  ~,7,x3, t h e  a p p e a r a n c e  of t o x i c i t y  
w h e n  R b  in t he  d ie t  is e q u i v a l e n t  to  more  t h a n  10% o1 
t he  K ind ica tes  t h a t  a c c u m u l a t i o n  of R b  b y  t i s sues  a n d  
o rgans  ha s  p roceeded  to  a level  a t  wh ich  a n o t h e r  effect  
of R b  assumes  q u a n t i t a t i v e  i m p o r t a n c e .  Be low t h a t  level  
1Rb e i the r  serves  en t i r e ly  as  a s u b s t i t u t e  for  K or  i t s  
a c t i ons  a re  c o m p a t i b l e  w i t h  n o r m a l  cell f u n c t i o n ;  a b o v e  
t h a t  leve l  e i t h e r  i t s  o w n  phys io log ica l  ac t ions  p e r t u r b  
cell  f u n c t i o n  (in t he  s ame  sense  t h a t  a n  excess  of K 
would  b e  toxic) ,  or  new  whol ly  pa tho log i ca l  ac t ions  
b e c o m e  a p p a r e n t .  

I t  is c lear  f r o m  t h e  d a t a  t h a t  c o n t i n u e d  inges t ion  of  
R b  is c o m p a t i b l e  w i t h  su rv ivM a n d  hea l t h .  A l t h o u g h  
R b  was  n o t  d e m o n s t r a b l y  toxic ,  i t  was  n o t  w i t h o u t  
e f fec t  o n  t h e  c e n t r a l  ne rvous  sys t em.  T h e r e  was  a genera l  
increase  in exc i t ab i l i t y ,  as sugges ted  b y  m a t e r n a l  a t t a c k s  
o n  t h e  y o u n g  a n d  t h e  ease  w i t h  w h i c h  t h e  a n i m a l s  were  
s t a r t l ed .  

F i n a l l y  w h e n  t he  a n i m a l s  were  m a d e  tox ic  b y  r e s t r i c t i ng  
t h e  K i n t a k e  to  levels  e q u i m o l a r  w i t h  R b  in t ake ,  i t  was  
o b s e r v e d  t h a t  t h e  r e s u l t a n t  fa i lu re  to  ga in  we igh t  a n d  
su scep t i b i l i t y  to  aud iogen ic  seizures  cou ld  be  r eve r sed  
b y  inc reas ing  t h e  K i n t a k e  w i t h o u t  d i m i n i s h i n g  t h e  I~b 
in take .  T h u s  in r a t s  R b  t ox i c i t y  a p p e a r s  to  be  r eve r s ib le  15. 

Rdsurnd. E n  vue  de l ' emplo i  an t ic ip6  du  RbC1 en  mOde- 
cine, la  p r4sen te  6rude  4 t ab l i t  les cond i t i ons  d ' a d m i n i s -  
t r a t i o n  c h r o n i q u e  e t  sans  tox ic i t6  chez  te r a t .  L ' a d m i n i s -  
t_ration c h r o n i q u e  6 t e n d u e  ~ 3 gOnOrations de  r a t s  Sprague-  
D a w l e y  ne  rOvgle a u c u n  ef fe t  sur  la  fertilitO, la  ges ta t ion ,  
le dOve loppemen t  ou la  longOvitO. 
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I n f l u e n c e  o f  D i h y d r o e r g o t a m i n e  o n  t h e  L i p o l y t i c  S y s t e m  o f  I s o l a t e d  D o g  Fat Cells 

I t  h a s  been  s h o w n  b y  seve ra l  workers  t h a t  d ihyd ro -  
e r g o t a m i n e  ( D H E )  an t agon i ze s  Ca techo lamine - induced  
l ipolysis  and,  a t  h i g h e r  c o n c e n t r a t i o n  also A C T H - i n d u c e d  
l ipolysis  x-4 in  i so la ted  r a t  f a t  cells. FAIN ~, HOTTA et  al. 5 
a n d  o u r  e x p e r i m e n t s  showed  t h a t  D H E  was m o d e r a t e l y  
l ipo ly t ic  b y  i tsel f  in  v i t ro .  \ ¥ e  f o u n d  a m a x i m a l  l ipo ly t ic  
a c t i v i t y  w i t h  a b o u t  10-5il// D H E  ( u n p u b l i s h e d  resul ts)  
in  r a t  f a t  cells suspens ions .  

I n  vivo,  we found  t h a t  D H E  does no t  s t i m u l a t e  t h e  
l ipolysis  in  f a s t ed  ra ts .  I t  was  also s h o w n  6 t h a t  D H E  
c o m p l e t e l y  b locks  e p i n e p h r i n e - i n d u c e d  increase  of p l a s m a  
free f a t t y  acids.  

I n  t h e  f a s t ed  dog, SCRIAmNE et  a id  showed  t h a t  D H E  
in  doses  of 0,125 a n d  0,5 m g / k g  i.v. increases  p l a s m a  
c o n c e n t r a t i o n  of F F A .  T h e s e  f ind ings  were  c o n f i r m e d  b y  
SIREK e t  al. s a n d  in our  l a b o r a t o r y .  I n  t h e i r  work,  
SCRIABINE e t  a id  conc luded  t h a t  D H E  m a y  s t i m u l a t e  
adrenerg ic  r ecep to r s  of t h e  ad ipose  t i s sue ,  or  a c t i v a t e  
l ipo ly t ic  m e c h a n i s m s  b e y o n d  adrenerg ic  receptors .  

B y  in v i t ro  e x p e r i m e n t s ,  we a t t e m p t e d  to  exp l a i n  t h e  
m o d e  of ac t ion  of D H E  on  t h e  i so la ted  dog  fa t  cells. 

Methods. Preparation of isolated [at cells. F a s t e d  m o n g r e l  
dogs (5-12  kg) b o t h  sexes, a n a e s t h e t i z e d  w i t h  s o d i u m  
p e n t o b a r b i t a l  (30 mg/kg)  were  used as  donor s  of sub-  
c u t a n e o u s  ad ipose  t issue.  T he  fa t  cells were i so la ted  b y  
the  m e t h o d  of RO]DBELL9 modi f i ed  so t h a t  t h e  i n c u b a t i o n  
m e d i u m  used for t h e  d iges t ion  of t he  t i ssues  d id  n o t  

c o n t a i n  glucose. Af t e r  isola t ion,  t h e  f a t  cells were sus- 
p e n d e d  in a K r e b s - R i n g e r  p h o s p h a t e  ( K R P )  so lu t ion ,  
p H  7.4 w i t h  4~/o a l b u m i n .  O n e - m l  po r t i ons  of t he  sus- 
pens ion  were  g i v e n  i n t o  25-ml  p las t i c  v ia l s  c o n t a i n i n g  
1 m l  of  K R P  w i t h  t h e  d rugs  to  be  t es ted .  Af t e r  a 2 h 
i n c u b a t i o n  a t  37 °C w i t h  air ,  t h e  i n c u b a t i o n  m e d i u m  was  
a n a l y z e d  for  g lycerol  c o n t e n t  u s ing  t h e  m e t h o d  of  
LAURELL a n d  TIBBLING 1°. The  resu l t s  a re  expressed  as 
amoles  of glycerol  pe r  m m o l e  of t r ig lycer ides  in  t h e  cell 
suspens ion .  
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Preparation o~/at cells 'ghosts'. P l a s m a  m e m b r a n e  sacs 
(ghosts)  were p r e p a r e d  b y  lys ing  i so la ted  fa t  cells as 
desc r ibed  b y  t{ODBELL 11. 

Phosphodiesterase assay. T h e  p h o s p h o d i e s t e r a s e  a c t i v i t y  
of  ad ipose  t i ssue  h o m o g e n a t e s  was  m e a s u r e d  b y  t h e  
m e t h o d  of H o  eL al.X~ w i t h  some  m o d i f i c a t i o n s :  T h e  
r eac t i on  was  s t o p p e d  b y  a d d i n g  300 V1 of cold  w a t e r  
a n d  t r a n s f e r r i n g  t h e  a s say  t u b e s  i n t o  bo i l ing  w a t e r  for  
3 min .  Af t e r  a 10 m i n  c e n t r i f u g a t i o n  a t  2000g, 100 t~l of 
t he  s u p e r n a t a n t  was  t a k e n  a n d  t h e  r a d i o a c t i v e  cycl ic  
A M P  n o t  d e s t r o y e d  b y  phosphodiesLerase  was  s e p a r a t e d  
b y  a d d i n g  0,2 mI each  of Z n S O  4 (0 .25M)  a n d  Ba(OH)2  
(0 .25M).  T h e  s amp le s  were  m i x e d  a n d  cen t r i fuged .  As 
we could  see, a s ingle  p r e c i p i t a t i o n  b y  BaSO~ was  e n o u g h  
to  e l i m i n a t e  t h e  impur i t i e s .  T he  r a d i o a c t i v i t y  was  
c o u n t e d  in t h e  s u p e r n a t a n t  a n d  t h e  resu l t s  expressed  
as nmoles  cycl ic  A M P  per  m g  pro te in .  T he  p r o t e in  
c o n t e n t  of t h e  ad ipose  t i ssue  h o m o g e n a t e  was d e t e r m i n e d  
b y  t h e  m e t h o d  of LOWRY et  al. 13. 

Adenyl-cyclase assay. Adenyl -cyc lase  a c t i v i t y  was 
s tud ied  in  f a t  cell  ' ghos t s ' .  T he  m e t h o d  used  was  t h a t  
desc r ibed  b y  RODBI~LL zz, us ing  t h e  A T P - r e g e n e r a t i n g  
sys tem.  Adenos ine-8-~*C-5 ' - t r iphospha te  was  used a n d  
0.1% a l b u m i n  was a d d e d  to  t he  i n c u b a t i o n  m e d i u m .  
Af t e r  c e n t r i f u g a t i o n  of t he  boi led  r eac t i on  mix tu re ,  
0.5 ml  of t h e  s u p e r n a t a n t  was  t r a n s f e r r e d  to  a c o l u m n  
for  c h r o m a t o g r a p h y  a n d  t h e  cycl ic  A M P  iso la ted  as 

desc r ibed  b y  ~VEzss a n d  COSTA z4. As for t he  phospho-  
d ies te rase  assay,  t h e  resu l t s  are  expressed  as n m o l e s  
cyclic A M P  per  m g  p r o t e i n  a n d  pe r  10 rain.  

Results. T h e  resu l t s  of one  p a r t i c u l a r  e x p e r i m e n t  a re  
p r e s e n t e d  b u t  t h e y  are  r e p r e s e n t a t i v e  of a t  l eas t  3 exper i -  
men t s ,  i n d i v i d u a l  r e su l t s  be ing  t h e  m e a n  of t r i p l i ca t e  
assays.  

E//ect o / D H E  on basal lipolysis. As s h o w n  in  F igu re  1, 
t h e  l ipo ly t ic  ef fec t  of D H E ,  w h i c h  h a d  b e e n  o b s e r v e d  
in vivo,  c an  b e  r e p r o d u c e d  in t h e  i so la ted  dog  f a t  cells. 
A t  a b o u t  3.2 × 10-73~, D H E  p roduces  m a x i m a l  l ipolysis.  
H i g h e r  c o n c e n t r a t i o n s  give a r educed  response.  F r o m  
t h e  pos i t ions  of t he  m a x i m a  of t he  2 cu rves  i t  is t e n t a t i v e l y  
conc luded  t h a t  D H E  has  a h i g h e r  a f f i n i t y  for t h e  l ipo- 
lyr ic  s y s t e m  t h a n  n o r e p i n e p h r i n e  (NE).  

El/eel o/ various concentrations o/ D H E  on the NE-  
induced lipolysis. W i t h  i so la ted  dog  f a t  cells, n o r a d r e n o -  
lyr ic  ac t ion  of D H E  is on ly  seen in h i g h  c o n c e n t r a t i o n s  
(10-4M) as F igure  2 shows.  F igu re  3 shows  t he  ef fec t  of 
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Fig. 1. Lipolytic effect of NE (O--O) or DHE (O-- -O)  in isolated 
dog fat ceils. 
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of various concentrations of DHE on NE-indueed 

lipolysis (NE 1.6× 10-SM) in isolated dog fat cells. DHE alone, 
0--0 ; DHE + NE, 0---0. 

18 
3::  
¢,o 

!" 
:mL 

0 ' # ' ..... ' '  ~ . . . . . . . . .  

Nompinepnrine 
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tipolysis in isolated dog fat cells. × - - × ,  N E + D H E  4×10-aM; 
@--O, N E + D H E  2×10-7M; l ' - -T,  N E + D H E  l×10 -eM;  
0- -©,  NE alone. 
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Fig. 4. Effect of propranololon NE-induced lipolysis (NE 8 × 10-eM) 
©--O or DHE-induced lipolysis (DHE 8 × 10-6M) © - - - O  in iso- 
lated dog fat cells. 
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3 d i f f e ren t  c o n c e n t r a t i o n s  of D H E  on t he  dose- response  
c u r v e  of NE .  B y  a d d i n g  s u b m a x i m a l  c o n c e n t r a t i o n s  of 
D H E  to  va r ious  c o n c e n t r a t i o n s  of NE,  a d d i t i v i t y  of t h e  
l ipo ly t ic  ef fec t  of N E  a n d  D H E  was  obse rved .  How-  
ever ,  t h e  m a x i m a l  l ipolysis  o b t a i n a b l e  w i t h  N E  a lone  
could  no t  be  exceeded  b y  t h e  a d d i t i o n  of D H E .  Th i s  
e f fec t  is due  to  t h e  s a t u r a t i o n  of t he  l ipase ac t i v i t y .  

E//eet o/propranolol on the NE-  or DHE-induced lipo- 
lysis. The  a n t a g o n i s t i c  a c t i o n  of t h e  f l -blocker  p r op ra -  
nolol  was  t e s t ed  on  D H E - i n d u c e d  l ipolysis  in  c o m p a r i s o n  
w i t h  i t s  effect  on  N E - i n d u c e d  l ipolysis .  T he  resu l t s  a re  
s u m m a r i z e d  in  F igu re  4, wh ich  shows t h a t  t h e  concen-  
t r a t i o n  of p r o p r a n o l o l  r equ i red  to  i n h i b i t  t h e  glycerol  
re lease due  to  D H E  is 100 t i m e s  h i g h e r  t h a n  t h a t  r equ i r ed  
to  i n h i b i t  t h e  re lease  due  to  N E .  A s l i gh t  p o t e n t i a t i o n  
of t h e  l ipo ly t ic  ef fec t  of 8 × 10-CM D H E  b y  p r op r ano lo l  
(1.6 × 1 0 - s 3 / t o  8 × 1 0 - a M )  was obse rved .  

E/leer o / insu l in  on the NE-  or DHE-induced lipolysis. 
I t  is k n o w n  t h a t  in su l in  i n h i b i t s  n o n - c o m p e t i t i v e l y  t he  
cyclic A M P  p r o d u c t i o n  s t i m u l a t e d  b y  c a t e c h o l a m i n e s  
a n d  t h a t  c o n s e q u e n t l y  t r ig lycer ide  m o b i l i z a t i o n  de- 
creases  is-17. I t  was  i n t e r e s t i ng  to  see if insu l in  would  
s imi la r ly  i n h i b i t  t h e  D H E - i n d u c e d  l ipolysis .  T he  resu l t s  
s u m m a r i z e d  in Tab le  I show t h a t  in su l in  i n h i b i t e d  also 
t h e  l ipolysis  s t i m u l a t e d  b y  D H E .  T he  resu l t s  r epo r t ed  
in F igures  1 -4  a n d  in  T a b l e  I sugges t  t h a t  D H E  ac t s  
before  t he  f o r m a t i o n  of t h e  ac t ive  l ipase  b y  s t i m u l a t i n g  
adeny lcyc la se  a n d / o r  b y  i n h i b i t i n g  phosphod ie s t e r a se .  

E//ect o / D H E  on phosphodiesterase activity in adipose 
tissue homogenate, T h e  effects  of D H E  a n d  t h e o p h y l l i n e ,  
a k n o w n  i n h i b i t o r  of phosphod ie s t e r a se ,  were compared .  
A c o m p l e t e  i n h i b i t i o n  of t h e  cycl ic  A M P  d e g r a d a t i o n  
was  o b t a i n e d  w i t h  t h e o p h y l l i n e  10 -2M,  b u t  cyclic A M P  
d i s a p p e a r a n c e  f rom t h e  m e d i u m  was  t h e  s ame  for  D H E  
1 0 - 5 M  as for  t h e  controls .  Thus ,  D H E  in  a c o n c e n t r a t i o n  
of h i g h  l ipo ly t ic  a c t i v i t y  h a d  no  ef fec t  on  p h o s p h o -  
d ies te rase  ac t i v i t y .  

Table I. Effect of insulin on DHE-induced lipolysis in isolated dog 
fat cells 

Concentration Glycerol release 
of D H E  (M) (~tmoles glycerol/ 

mmole triglyeeride/2 h) 
Without  
insulin 

With 
insulin 
(1 mU/ml) 

0 1 . 8 9  - 

6.4 x 10 -s 12.96 5.03 
3.2 × 10 -7 28.05 13.46 
1.6 × 10 -s 24.15 I9.25 
8 × 10 -s 21.13 19.87 
4 x 10 -~ 15.72 13.58 

E//ect o[ D H E  on adenyl-cydase activity in /at cells 
'ghosts'. The  effects  of D H E  a n d  N E  on adeny l -cyc lase  
a c t i v i t y  were compared .  D H E  (10-SM) showed  a signifi-  
c a n t  increase  (39%) in  t he  p r o d u c t i o n  of cyc l ic -AMP,  as  
p r e s e n t e d  in T a b l e  I I .  I t  was obse rved  t h a t  t h e  in t r ins i c  
a c t i v i t y  of D H E  is lower  t h a n  t h a t  of N E  b u t  t h e  increase  
in adeny l -cyc lase  a c t i v i t y  o b t a i n e d  w i t h  1 0 - S M  D H E  is 
suf f ic ien t  to  exp l a in  a t  l eas t  p a r t  of t he  s t i m u l a t i o n  of 
t h e  l ipo ly t ic  processes  obse rved .  

Discussion. U p  to  now, m o s t  of t h e  b iochemica l  re-  
sea rch  c o n c e r n i n g  t h e  m e c h a n i s m s  of a c t i o n  of D H E  
dea ls  w i t h  i t s  an t i l i po ly t i c  effect.  I t  is wel l  e s t ab l i shed  
t h a t  D H E  i n h i b i t s  t h e  a c t i v a t i o n  of h o r m o n e - s e n s i t i v e  
l ipase b y  NE,  A C T H  a n d  t h e o p h y l l i n e  a t  b iochemica l  
site(s) a t  some  s tage  s u b s e q u e n t  to  t h e  inc reased  pro-  
d u c t i o n  of cycl ic  A M P  b y  the se  agen t s  in  r a t  ad ipose  
t i ssue  4. The  l ipo ly t ic  effect  of D H E  i tself  in  i so la t ed  r a t  
f a t  cells is v e r y  s l igh t  b u t  in  dog f a t  cells, t h e  in t r ins i c  
a c t i v i t y  of D H E  is a l m o s t  as g r ea t  as t h a t  of N E  a n d  
i ts  a f f in i ty  for  t he  l ipo ly t ie  s y s t e m  is even  h ighe r  t h a n  
t h a t  of NE.  I t  was  also i m p o r t a n t  to  see t h a t  more  t h a n  
100 t i m e s  t h e  c o n c e n t r a t i o n  of p rop rano lo l  r equ i r ed  t o  
i n h i b i t  N E - i n d u c e d  l ipolysis  was  necessa ry  to  b lock  t h e  
D H E - i n d u c e d  lipolysis.  Our  e x p e r i m e n t s  d e m o n s t r a t e  
t h a t  D H E  increased  s ign i f i can t ly  t h e  adenyl -cyc lase  
a c t i v i t y  in  t h e  dog fa t  cells ' ghos t s ' ,  t h e  cyclic A M P  
p r o d u c t i o n  i nduced  b y  D H E  be ing  lower  t h a n  w i t h  N E  
s t imu la t i on .  

B y  e x a m i n i n g  t h e  resu l t s  o b t a i n e d  w i t h  D H E  a n d  
p r o p r a n o l o l  in  t h e  dog, we found  some r e s e m b l a n c e  
b e t w e e n  t h i s  effect  a n d  t h e  ac t ion  of t - b l o c k e r s  on  poly-  
p e p t i d e - i n d u c e d  l ipolysis ,  in  p a r t i c u l a r  ACTH,  in t he  
r a t  f a t  cells~S, 1~, b u t  i t  was  n o t  poss ib le  to  c o m p a r e  
d i r ec t ly  A C T H  a n d  D H E  in t i le  dog, because  A C T H  
has  no  l ipo ly t ic  ac t ion  in dog  f a t  cells 2°. 

O n  t he  bas i s  of these  obse rva t ions ,  i t  is conce ivab le  
t h a t  ] ) H E  m i g h t  n o t  a c t  on  recep to r s  of adeny l -cyc lase  
for  ca t echo lamines .  I t  a c t i v a t e s  p e r h a p s  t h e  adeny l -  
cyclase  s y s t e m  b y  c h a n g i n g  t h e  c o n f o r m a t i o n  of t h e  cel l  
m e m b r a n e  or  r e a c t i n g  w i t h  t he  r ecep to r s  of adeny l -  
cyclase  for po lypep t ides .  

Zusammen/assung. Die Bee in f lu s sung  der  L ipo lyse  iso- 
l i e r te r  F e t t z e l l e n  des H u n d e s  d u r c h  D i h y d r o e r g o t a m i n  
(DHE)  wurde  u n t e r s u c h t .  D H E  s t i m u l i e r t  die L ipo lyse  
~hn l i ch  wie N o r a d r e n a l i n .  I n su l i n  u n d  P r o p r a n o l o l  a n t a -  
gonis ieren  D H E .  Die Adeny l -cyc lase  wi rd  s t imul i e r t ,  die 
P h o s p h o d i e s t e r a s e  wi rd  h ingegen  d u r c h  D H E  n i c h t  be-  
e inf luss t .  
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Table II. Effect of DHE, compared with NE, on adenylcyclase 
activity in dog fat cells 'ghosts' 

Additions to incubation medium Cyclic-AMP 
(M) (nmoles[ 

mg protein• 
10 min) 

None 2.01 
Norepincphrine 10 -~ 2.66 
Norepinephrine 10 -4 3.64 
Norepinephrine 10 -s 4.33 
DHE 10 -6 2.26 
DHE 10 -5 2.80 
DHE 10-* 2.74 
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