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Effects of ATE administration on plasma glucose and hepatic glycogen ieveIs of intact  and adrenaleetomized rats 
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Treatment  Time (h) Intact  animals Adrenalectomized animals b 

Plasma glucose o Hepatic glycogen a Plasma glucose Hepatic glycogen a 

Control 1 139 3_- 3 ~ 48 4- 2 126 4- 3 
ATE 1 185:j2 8 f 40 4- 3 168 4- 4 ~ 

Control 2.5 150 ~ 5 32 4- 2 143 4- 4 
ATE 2.5 136 4- 6 22 4-4~ 73~=12 

Control 5 168 ck 9 26 4- 1 145 :~ 4 
ATE 5 44 4- 11 r 0.1 212 0.1 r 32 :~ 14 r 

24-5 3 
14-4-3 * 

2 4 4 - 3  
6 4 - 3  r 

2 0 4 - 7  
1 4- 0.6 r 

75 mg/kg, b 5 mg/kg, ~ mg/100 ml. a mg equivalents glucose/g liver tissue, e Mean 4- S.E. 6 animals, e p < 0.05. 

H y p o g l y c e m i a  r e f l e c t s  a d i s t u r b a n c e  in  o n e  of  t h e  m a n y  
p h y s i o l o g i c ,  o r  e n z y m a t i c  c o n t r o l s  t h a t  m a i n t a i n  n o r -  
m o g l y c e m i a .  W e  p r o p o s e  t h a t  A T E - i n d u c e d  h y p o g l y c e m i a  
is t h e  r e s u l t  in  p a r t  o f  a c c e l e r a t e d  m o b i l i z a t i o n  of  h e p a t i c  
g l y c o g e n  s t o r e s ,  a n a l o g o u s  t o  t h e  h y p o g l y c e m i a  of  
e n d o t o x i c o s i s  6 a n d  g l u c a g o n  a d m i n i s t r a t i o n  7. 
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Rdsumd. L ' a d m i n i s t r a t i o n  i .v .  d ' u n  e x t r a i t  a q u e u x  de  
t i s s n  a d i p e u x  ( A T E )  g de s  r a t s  i n t a c t s  s u r r ~ n a l e c t o m i s ~ s  
p r o v o q u e  u n  6 t a t  de  g l y c o g 6 n o l y s e  h 6 p a t i q u e  s u i v i  
d ' h y p o g l y c 6 m i e .  L a  g l y c o g ~ n o l y s e  s e m b l e  ~ t re  i n d @ e n -  
d a n t e  de  l ' @ i n @ h r i n e .  L ' h y p o g l y c 6 m i e  p r o v o q u 6 e  p a r  
F A T E  r 6 s u l t e  e n  p a r t i e  de  la  m o b i l i s a t i o n  acc61&6e d e s  
r 6 s e r v e s  de  g l y c o g ~ n e  h @ a t i q u e .  

B. W. SIEGEL, T. R. BLOHM and N. L. WIECH 

Merrell-National Laboratories, Division o/Richardson- 
Merell Inc., Metabolic Diseases Department, Cincinnati 
(Ohio 45275, USA), 19 August 197d. 

Effect of Lithium and other Drugs on the A m p h e t a m i n e  Chlordiazepoxide Hyperactivity in Mice 

T h e  a c t i o n  of  l i t h i u m  o n  p s y c h o t i c  e x c i t e m e n t  h a s  
b e e n  s h o w n  b y  CADE 1 as  e a r l y  as  1949. S i nce  t h e n ,  i t s  
e f f i c a c i t y  i n  t h e  p r e v e n t i o n  of  t h e  m a n i c - d e p r e s s i v e  
p s y c h o s i s  h a s  b e e n  we l l  e s t a b l i s h e d  2,3. N e v e r t h e l e s s ,  
t h e r e  a r e  f ew  o b s e r v a t i o n s  o n  t h e  e f f e c t s  of  l i t h i u m  o n  t h e  
b e h a v i o u r  of  l a b o r a t o r y  a n i m a l s .  I n d e e d ,  t h e  a c t i o n  of  
l i t h i u m  is  v e r y  p e c u l i a r  a n d  c a n n o t  be  c o m p a r e d  w i t h  a n y  
r e f e r e n c e  d r u g ;  i n d e e d ,  m a n y  a u t h o r s  t h i n k  l i t h i u m  a c t s  
s p e c i f i c a l l y  o n  t h e  m a n i c - d e p r e s s i v e  d i s e a s e  a n d  c a n n o t  
a c t  o u t  of  i t s  c l i n i ca l  c o n t e x t  4. N e v e r t h e l e s s ,  i t  w o u l d  be  
v e r y  s u r p r i z i n g  if s u c h  a p r o d u c t  h a d  n o  e f f ec t  on  a n i m a l s .  
WEIStIER 5, SHEARD 6, ]~RAIN 7 a n d  EICtII~LMAN e t  al. s 
h a v e  n o t e d  a d e c r e a s e  o f  t h e  a g g r e s s i v i t y  in  d i f f e r e n t  
a n i m a l  spec ies .  JOHNSON a n d  WORMINGTON 9 h a v e  f o u n d  
t h a t  t h e  l i t h i u m  t r e a t m e n t  d e c r e a s e d  t h e  r e a r i n g  a c t i v i t y  
of  t h e  r a t ,  w i t h o u t  m o d i f y i n g  i t s  h o r i z o n t a l  a c t i v i t y  1~ 
PERKINSON e t  al.  ~1 h a v e  f o u n d  a n  i n h i b i t i o n  o f  t h e  
t e t r a b e n a z i n e  d e p r e s s i o n .  M o r e o v e r ,  s o m e  a u t h o r s  h a v e  
s t u d i e d  t h e  a c t i o n  o f  l i t h i u m  o n  e x p e r i m e n t a l  a g i t a t i o n  
s t a t e s ,  w h i c h  w e r e  e v e n  ca l l ed  ' m a n i c ' .  MATUSSEX a n d  
LINSMAYER 12 h a v e  s h o w n  t h a t  l i t h i u m  d e c r e a s e d  t h e  r a t  
h y p e r a c t i v i t y ,  p r o d u c e d  b y  t h e  a d m i n i s t r a t i o n  of  
d e s m e t h y l - i m i p r a m i n e  a n d  a r e s e r p i n e - l i k e  b e n z o q u i n o -  
l i z ine  ( R e  4 .1284) ,  b u t  h a s  no  e f f ec t  o n  t h e  a m p h e t a m i n i c  
e x c i t e m e n t .  CAROL1. a n d  SHARp~3 h a v e  o b s e r v e d  t h a t  t h e  
l i t h i u m  s a l t s  d e c r e a s e d  t h e  m o r p h i n e  h y p e r a c t i v i t y  in  
m ice .  F i n a l l y ,  l i t h i u m  h a s  b e e n  s h o w n  t o  d e c r e a s e  t h e  
h y p e r a c t i v i t y  of  r a t s  a n d  m i c e ,  p r o d u c e d  b y  t h e  ch lo r -  
d i a z e p o x i d e - a m p h e t a m i n e  a s s o c i a t i o n  ~4,15 

D u r i n g  t h i s  s t u d y ,  we  a t t e m p t e d  t o  r e p r o d u c e  t h i s  
t y p e  of  i n d u c e d  h y p e r a c t i v i t y ,  a n d ,  a f t e r  c h e c k i n g  t h e  
e f f ec t  of  l i t h i u m ,  we  s t u d i e d  o t h e r  d r u g s  u n d e r  t h e  s a m e  
c o n d i t i o n s .  

Material and methods. T h e  s t u d y  w a s  m a d e  w i t h  f e m a l e  
Swi s s  m i c e  (20 -25  g), k e p t  in  c a g e s  of  10 a n i m a l s .  T r e a t -  
m e n t  w a s  t h e  a s s o c i a t i o n  of  d e x a m p h e t a m i n e  b i t a r t r a t e  
(5 m g / k g )  a n d  c h l o r d i a z e p r o x i d e  (25 m g / k g ) ,  in  s o l u t i o n  
in  NaC1 0 . 9 % .  T h e  v o l u m e  i n j e c t e d  w a s  0.20 m l  p e r  20 g 
of  b o d y  w e i g h t ,  t h e  i n j e c t i o n s  w e r e  m a d e  i .p.  T h e  b e h a v -  
i o u r a l  e f f ec t  w a s  s t u d i e d  w i t h  a h o l e b o a r d  16 20 r a in  a f t e r  
t h e  i n j e c t i o n .  T h e s e  d o s e s  a n d  l a t e n c y  t i m e s  w e r e  t h o s e  
of  U 'PRIC~ARD a n d  STEINBERG 15. T h e  c o n t r o l  m i c e  
r e c e i v e d  t h e  s a m e  v o l u m e  of  NaC1 0 . 9 % .  
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Fig. 1. Effect of lithium on the mixture-induced hyperactivity. 
A, amphetamine bitartrate (5 mg/kg); AC, amphetamine bitartrate 
(5 mg/kg) + chlordiazepoxide (25 mg/kg). 
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Fig. 2. Effect of dopamine B hydroxylase inhibitors in the mixture- 
induced hyperactivity. 
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Fig. 3. Effect of tryptophan and p-chlorophenylalanine on the 
mixture-induced hyperactivity. 

The  l i t h i u m - t r e a t e d  group received 0.39 ml  for 20 g of 
b o d y  we igh t  of i sotonic  l i t h i u m  chlor ide  (3 m E q / k g )  3 h 
before  t he  associa t ion.  The  o t h e r  t r e a t m e n t s ,  excep t  
p - ch lo ropheny la l an ine ,  were m a d e  1 h before t he  associa- 
t ion,  a n d  were d isso lved  in NaC1 0 .9% a t  a su i t ab l e  pH.  
The  resu l t s  expressed  t he  n u m b e r  of h e a d  dips  of t h e  
mouse  w i t h i n  3 rain.  The  head  dips  were scored only if 
b o t h  eyes d i s appea red  in to  t h e  hole. 

Results.  U n d e r  t he  cond i t ions  descr ibed,  t h e  d e x a m p h e t -  
amine -ch lo rd i azepox ide  assoc ia t ion  induced  a pecul ia r  
e x c i t e m e n t  s t a t e  ill m i c e :  t he  mice m a d e  h i g h  scores b u t  
on ly  explores  a few holes ;  t h e y  successively  d i p p e d  t h e i r  
heads  in to  t he  same hole.  The  p rev ious  a d m i n i s t r a t i o n  of 
l i t h i u m  (3 m E q / k g  i.p.), 3 h before,  p roduced  a s ign i f ican t  
decrease  of t he  score (Figure 1). A l t h o u g h  i t  is n o t  poss ible  
to  d e m o n s t r a t e  a possible  a n t i - a m p h e t a m i n e  effect  of 
l i t h i u m  on th i s  tes t ,  i t  does n o t  seem to  be c o n n e c t e d :  
MATUSSEK a n d  LINSMAYER 12, a n d  FRAISSE 17 h a v e  n o t  
found  a l i t h i u m  effect  on  t he  a m p h e t a m i n i c  h y p e r -  
ac t iv i ty .  

The  p rev ious  t r e a t m e n t  w i t h  2 t ypes  of dopamine-/5- 
h y d r o x y l a s e  inh ib i to r s ,  F L A  63 (50 mg/kg)  a n d  fusar ic  
acid (75 mg/kg)  (Figure  2) ha s  shown  the  same  i n h i b i t o r y  
effect  on  t h e  ' m a n i c  t e s t ' .  

The  se ro ton in  precursors ,  L - t r y p t o p h a n  (300 mg/kg)  
and  L - 5 - h y d r o x y t r y p t o p h a n  (100 mg/kg)  h a v e  been  
shown  to  i n h i b i t  t h i s  p h e n o m e n o n ,  a n d  so to  ac t  in  t he  
same way  as l i t h ium.  I t  has  been  shown  t h a t  z - t r y p t o p h a n ,  
a t  t h i s  dose, increased  ti le s e ro ton in  syn thes i s  ill t i le b r a i n  is. 
However ,  p - ch lo ropheny la l an ine ,  wh ich  deple tes  se ro ton in  
(300 mg/kg ,  48 h before),  has  no effect  on  t h i s  tes t .  

Discussion.  Tile effect  of l i t h i u m  on th i s  e x p e r i m e n t a l  
model  of a g i t a t i o n  is in a g r e e m e n t  w i t h  t h e  resu l t s  of 
a u t h o r s  15 who used  th i s  mode l  a n d  w i t h  those  of o t h e r  
workers  us ing  d i f fe ren t  e x p e r i m e n t a l  s i t ua t i ons  and  
m e t h o d s  of i nduc ing  hyperac t iv i ty12 ,  ~3. The  ac t ion  of 
i nh ib i t o r s  of dopamine - f l -hydroxy lase  shows t h a t  a n  
i m p o r t a n t  release oi  n o r e p i n e p h r i n e  is p r o b a b l y  i n v o l v e d  
in t h i s  e x p e r i m e n t a l  5 ,yperac t iv i ty ,  as in MATUSSEK a n d  
LINSMAYER'S 12. Moreover ,  STEINBERG 19 a n d  DAVIES et  
al. 20 h a d  shown  t h a t  a -me thy l -p - ty ros ine ,  wh ich  dep le ted  
catecholamil leS b y  ty ros ine  h y d r o x y l a s e  inh ib i t ion ,  
a n t a g o n i z e d  t he  h y p e r a c t i v i t y  p roduced  by  t h i s  associa- 
t ion.  I t  m a y  be  t h o u g h t  t h a t  l i t h i u m  acts  e i the r  b y  
decreas ing  t he  sens ib i l i ty  of n o r e p i n e p h r i n e  receptor ,  or 
b y  decreas ing  t he  m e d i a t o r  l ibera t ion .  This  second 
h y p o t h e s i s  agrees  w i t h  t i le resu l t s  of SCttILDKRAUT 
et  al. 21, who  h a v e  n o t e d  a n  increase  of t he  i n t r a n e u r o n a l  
c a t a b o l i s m  of no rep inephr ine ,  and  those  of IZATZ e t  al. 22 
who h a v e  shown  t h a t  l i t h i u m  decreased  t he  evoked  
l i be ra t ion  of n o r e p i n e p h r i n e  b y  b r a i n  slices. 

The  s imi la r  effect  of l i t h ium,  t r y p t o p h a n  a n d  5 - H T P  
qui te  agrees  w i t h  t h e  increased  t u r n - o v e r  of b r a i n  sero- 
ton in ,  obse rved  b y  some a u t h o r s  2a-25 in l i t h i u m - t r e a t e d  

17 ]3. FRAISSE, Th&se M~decine (Paris 1970). 
is A. CARLSSON and M. LINDQVIST, J. Neur. Transm. 33, 23 (1972). 
19 H. STEI~BBRG, Biochem. Soc. Transac. 7, 93 (1973). 
20 C. DAVIES, D. J. SANGER, H. STEINBERG, M. TOMKIEWICZ and 

D. C. U'PRICHARD, Psychopharmacologia 36, 263 (1974). 
21 j .  j .  SeHILDKRAUT, M. A. LOGUE and G. A. DODGE, Psycho- 

pharmaeologia 74, 135 (1969). 
22 R. I. KATZ, T. N. CHASE and I. J. KoPIN, Science 762, 466 (1968). 
2a J. PEREZ-CRuET, A. TAGLIAMONTE, P. TAGLIAMONTE, G. g. GESSA, 

J. Pharmae. exp. Ther. 178, 325 (1971). 
2~ j .  SCHUBERT, Psyehopharmaeologia 32, 301 (1973). 
25 p. POITOU, F. GUERI~OT and C. Borrow, Psychopharmacologia 

38, 75 (1974). 
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roden ts .  More, PRANGE et  al. 26 h a v e  obse rved  a n  eff icaci ty  
o f  t r y p t o p h a n  in  man ia ,  especial ly  in  t h e  h y p e r a c t i v i t y .  
S~tEARD 27 ha s  s h o w n  t h a t  a l i t h i u m  i n h i b i t i o n  of t h e  
p - c h l o r o p h e n y l a l a n i n e  i nduced  aggress iv i ty .  L i t h i u m  m a y  
ac t  b y  inc reas ing  se ro ton in  syn thes i s ,  wh ich  qu i t e  
agrees  w i t h  t he  increased  t u r n - o v e r  of b r a i n  se ro ton in  
obse rved  b y  some a u t h o r s  ~a-~5. However ,  t h i s  h y p o t h e s i s  
is no t  in  a g r e e m e n t  w i t h  t h e  a n t a g o n i s t i c  effect  of l i t h i u m  
on 5 - H T P  induced  h e a d - t w i t c h e s  in  mice,  obse rved  b y  
KISELEVA a n d  LAPIN ca. T h u s  t h e  s i m u l t a n e o u s  ad-  
m i n i s t r a t i o n  of d e x a m p h e t a m i n e  and  ch lo rd iazepox ide  
m a y  d i s t u r b  a n o r e p i n e p h r i n e - s e r o t o n i n  ba lance ,  a n d  i t  
m i g h t  be  p r e v e n t e d  b y  l i t h ium.  This  effect  m i g h t  exp la in  
t h e  ac t ion  of l i t h i u m  in man ia .  

dopamine - f l -hydroxy la se  et  p a r  les p r6curseurs  de 
s6rotonine.  Ces r6su l t a t s  sugg6ren t  que le l i t h i u m  p o u r r a i t  
agi r  sur  n n e  ba l ance  n o r a d r 6 n a l i n e  s6 ro ton ine  qu i  se ra i t  
p e r t u r b 6 e  dans  la man ic .  

P. POITOU, R. BOULU and C. BOHUON 

Laboratoire de Biologic Clinique et Expdrimentale, 
[nstitut Gustave-Roussy, 76 bis, Avenue Vaillant- 
Couturier, F-94800 Ville]ui~ (France) ; and Laboratoire 
de Pharmacodynamie, Facultd des Sciences 
Pharmaceutiques et Biologiques, 4, Avenue de 
l'Observatoire, t7-75006 Paris (France), 26 Apri l  1974. 

Rdsumd. L ' a d m i n i s t r a t i o n  s i m u t t a n 6 e  de d e x a m p h g t a -  
m ine  et  de ch lo rd iazep0x ide  p rovoque ,  ehez la souris,  u n  
s y n d r 6 m e  d ' hype ra c t i v i t ~ ,  obj ec t iv6 ~ l ' a ide  d ' u n e  p l a n c h e  

t rous .  Ce p h 6 n o m ~ n e  es t  inh ib6  p a r  l ' a d m i n i s t r a t i o n  
p r6a lab le  de l i t h ium,  ma t s  auss i  p a r  des i n h i b i t e u r s  de 

2~ A. J. PRANGE, I. C. WILSON, C. W. LYNN, L. B. ALLTOP and R. A. 
STIKELEATHER, Arch. gen. Psychiat. 30, 56 (1974). 

$7 M. H. SHEARD, Colnmun. Behav. Biol. 5, 71 (1970). 
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Influence of Lithium Chloride on Adrenergic Mechanisms in Ventricle of Frog Heart and 
Guinea-~Pig Left Atrium 

The  cate~cholamine u p t a k e  s y s t e m  by  s y m p a t h e t i c  
ne rve  end ings  of t he  h e a r t  is a process  r equ i r i ng  sod ium 
in  t he  i n c u b a t i o n  m e d i u m  1-6. However ,  l i t h i u m  can  
rep lace  sod ium ions in t h e  m e c h a n i s m  g e n e r a t i n g  t h e  
ca rd iac  ac t ion  p o t e n t i a l  7. Splenic  slices were able  to  
a c c u m u l a t e  t - Ia-norepinephr ine  (HaNE) (60% of t h e i r  
controls)  a f t e r  t h e i r  dep le t ion  of adrenerg ic  t r a n s m i t t e r  
b y  s o d i u m  d e p r i v a t i o n  in t he  i n c u b a t i o n  m e d i u m  s 
These  fac t s  p r o m p t e d  us to  s t u d y  if t h e  N E  u p t a k e  
s y s t e m  b y  i so la ted  frog ven t r i c l e  can  be  modi f i ed  b y  t he  
r e p l a c e m e n t  of sod ium b y  l i t h i u m  chlor ide  in t h e  incuba-  
t i on  m e d i u m .  On t h e  o t h e r  h a n d ,  t h e  r e p l a c e m e n t  of 
s o d i u m  b y  l i t h i u m  in t h e  e x t e r n a l  m e d i u m  would  depress  
t he  s o d i u m - p o t a s i u m  p u m p  a c t i v i t y  as sod ium c o n c e n t r a -  
t i on  in to  t i le  cell is r educed  9. T he  fac ts  lead us to  t h i n k  
t h a t  t h e  p resence  of H t h i u m  chlor ide  (LiC1) in t he  incuba-  
t i on  m e d i u m  would  p r e v e n t  t he  N E  i n c o r p o r a t i o n  b y  
n e r v e  endings .  

I n  t h e  p r e s e n t  p a p e r  we h a v e  e luc ida ted  w h e t h e r  t he  
p r e v e n t e d  N E  u p t a k e  b y  l i t h i u m  is or is n o t  p r o d u c e d  b y  a 
cocaine- l ike  effect  b y  w h i c h  a s u p e r s e n s i t i v i t y  to  t h e  N E  
could  be  expec ted .  

Methods. E x p e r i m e n t s  w i t h  frog vent r ic le .  Vent r ic les  
(Rana pipiens) were p r e p a r e d  a n d  m o u n t e d  as p r ev ious ly  
desc r ibed  b y  FURCHGOTT et  al.~~ for  i so la ted  a t r i u m  of 
guinea-pig .  H a l v e s  were su spended  in a n  o rgan  b a t h  
c o n t a i n i n g  20 m l  of r egu la r  R i n g e r  so lu t ion  of t he  fol lowing 
compos i t i on  (expressed in m M ) :  NaC1, 103.4; BIC1, 1.013; 
CaC12, 0.9009; CO3I-INa, 1.851, c o n t a i n i n g  10-~ g /ml  of 
e thy l ene  d i a m i n e t e t r a a c e t i c  acid (EDTA).  A m i x t u r e  of 
95% O 2 a n d  5% CO~ was b u b b l e d  t h r o u g h  t h e  b a t h i n g  
solut ion.  All  p r e p a r a t i o n s  were e lect r ica l ly  d r i v e n  a t  a 
f r e q u e n c y  of 30 b e a t s / m i n .  Ven t r i c les  were  a t t a c h e d  to  a 
fo r ce -d i sp l acemen t  t r a n s d u c e r  Grass  mode l  FT03,  and  
m e c h a n i c a l  a c t i v i t y  was r ecorded  b y  m e a n s  of a Grass  
P o l y g r a p h .  E a c h  ven t r i c l e  was  sub j ec t ed  to  a r e s t i ng  
t ens ion  of 1 g. U n d e r  t h e i r  r e spec t ive  condi t ions ,  ha lves  
were t h e n  i n c u b a t e d  w i t h  5 I lg/ml  of D,1-H3NE for 
5 m i n  a n d  t h e n  t h o r o u g h l y  washed .  4 a d d i t i o n a l  washes  
were g iven  over  t h e  s u b s e q u e n t  40 m i n  period,  a t  t h e  end  
of wh ich  t he  ha lves  were r e m o v e d  for ana lys i s  of rad io-  
ac t iv i ty .  All  p r e p a r a t i o n s  were p e r f o r m e d  a t  r oom 

t e m p e r a t u r e .  The  c a t e c h o l a m i n e  e x t r a c t i o n  was pe r fo rmed  
accord ing  to t he  m e t h o d  of A~TON a n d  SAYRE '1 a n d  
r a d i o a c t i v i t y  was coun t ed  in  a Nuc lea r  Chicago L iqu id  
Sc in t i l l a t ion  S p e c t r o m e t e r  mode l  725. All  samples  were 
cor rec ted  for q u e n c h i n g  w i t h  an  a u t o m a t i c  e x t e r n a l  
reference s t a n d a r d .  U n d e r  our  work ing  condi t ions ,  t he  
r a d i o a c t i v i t y  p r e sen t  !n the  a l u m i n a  e lua tes  c a n n o t  be  
ascr ibed  to  m e t a b o l i t e s  of H 3 N E  b u t  to  H3NE i tself  ~2. 
HSNE is expressed  in t e r m s  of d i s i n t eg ra t i ons  pe r  m i n / g  
of t i ssue  (dpm/g) .  W h e n  we refer  to  H a N E  up take ,  we 
m e a n  H 3 N E  u p t a k e  and  r e t e n t i o n  b y  i so la ted  ven t r i c l e  
of frog hea r t .  S t a t i s t i c a l  s ignif icance of t he  di f ference 
b e t w e e n  m e a n s  was d e t e r m i n e d  b y  t h e  t - tes t  for p a i r e d  
da ta .  I n  t h e  e x p e r i m e n t s  w i t h  l i t h i u m  chlor ide  (LiC1), 
sod ium chlor ide  of the  R i n g e r  so lu t ion  was rep laced  b y  
e q u i m o l a r  a m o u n t s  of LiC1. 

E x p e r i m e n t s  w i t h  i so la ted  a t r i u m  of guinea-pig.  A t r i a  
were m o u n t e d  in a s imi la r  m a n n e r  as t h a t  descr ibed  
above ,  b u t  s u s p e n d e d  in Krebs  b i c a r b o n a t e  solut ion.  I n  
t he  e x p e r i m e n t a l  p r e p a r a t i o n s ,  100 m M f l  of LiC1 was 
a d d e d  to  t he  n o r m a l  Krebs  whereas  con t ro l  p r e p a r a t i o n s  
rece ived  e q u i m o l a r  a m o u n t s  of NaCI. All  p r e p a r a t i o n s  
were pe r fo rmed  a t  37~ The  drugs  used were :  D-1- 
no rep inephr ine -7 -Ha-hydroch lo r ide ,  specific a c t i v i t y  16.7 
C i / m M  (New E n g l a n d  Nuc lea r  Corp.);  n o r e p i n e p h r i n e  
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