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Relat ionships  between selected doses of LSD-25 and mean  number  of 
somi te  pairs  per  embryo  at  95% confidence in tervals .  The open 
circle denotes  da ta  from a previous repor t  s. The mid-hor izonta l  ba r  = 
mean ;  the s t ippled  area = s t anda rd  error of the mean.  

9 R. BELLAIRS, J.  Embryo l .  exp. Morph. 71, 697 (1963). 
x0 The LSD-25 was ob ta ined  th rough  the courtesy of the F D A - P H S  

Psycho tomimet ic  Agents  Advisory  Commit tee  of the US Nat iona l  
I n s t i t u t e  of Mental  Heal th .  F inancia l  assis tance is recognized from 
the Charles and  J o h a n n a  Busch Memorial  Fund  of Rutgers  
Univers i ty .  

Discussion. This s tudy  indicates  t ha t  lysergic acid 
d ie thy lamide  dis turbs the  orderly format ion  of somites 
over  a dose range of 25 to 50 [zg, wi th  the  m i n i m u m  
tera togenic  dose being somewhere  be tween  10 and 25 Fg. 
Al though  bo th  25 and 50 ~g doses inhibi ted  somite  
format ion,  no appreciable  effect on the  macroscopic  
a r rangement  of those somites present  could be detected.  
Since in the  chick embryo  regression m o v e m e n t s  of the  
p r imi t ive  s t reak p lay  a v i t a l  role in the  segmenta t ion  of 
the  parax ia l  mesoderm 9, this  s tudy  also suggests t h a t  
the  L S D  over  the  tera togenic  dose range m a y  act  to 
re tard  these  cellular movements ,  t he reby  resul t ing in 
fewer somite  pairs. 

Ten and 100 ~g dose of LSD,  being non-effect ive  in 
thei r  act ion on somite  number ,  g ive  the  dose-response 
curve  a biphasic  appearance.  The  basis for this  apparen t ly  
unusual  effect is present ly  no t  known. However ,  GEBER 5 
repor ted  tha t  another  hal lucinogenic drug (mescaline) 
produced a greater  number  of defects at  lower concentra-  
t ions t h a n  a t  h igher  concentrat ions.  

Rdsumd. L 'admin i s t r a t i on  de 10 ~g d 'ac ide  lysergique 
d i6 thylamide  (LSD-25) aux embryons  de poule t  en cul ture  
n ' a  pas eu d 'ef fe t  sur le hombre  des somites. Une  r6duct ion 
du nombre  des somites a 6t6 observ6e avec 25 ~zg de LSD,  
ce qui  confirme not re  premiere  observa t ion  sur la t6rato-  
g6nie de cet te  drogue. I1 semble exister  une re la t ion directe 
entre la dose de L S D  et  le nombre  de paires des somites  
darts chaque embryon  au n iveau  de 25 et  50 Fg. 

N. H.  HART:t0 

Department o/ Zoology, Rutgers University, 
New Brunswick (New Jersey 08903, USA), 
2 September 1974. 

Glycogenolyt ic  Effect of Adipose  T i s sue  Extract  

ANTONIADES et  al. 1 have  demons t ra ted  t h a t  an aqueous  
ex t rac t  of adipose tissue (ATE) of ra t  or bovine  origin 
produces prolonged hypog lycemia  after  parentera l  ad- 
minis t ra t ion  to rats  and mice. LENTI et al. ~ and FERmi 
et al. 8 have  repor ted  tha t  ATE- induced  hypoglycemia  is 
preceded by  a brief period of marked  hyperglycemia .  I t  
is our f inding tha t  the  adminis t ra t ion  of A T E  to in tac t  
and adrena lec tomized  rats  produces hepat ic  glyco- 
genolysis accompanying  the  hypoglycemic  effect. 

Materials and methods. The animals  used were male  ra ts  
of the  Sprague-Dawley s t ra in  (Labora tory  Supply  Co.) 
weighing approx ima te ly  150 g. Adrena lec tomy was 
per formed by  Ho rmone  Assay Labs, Chicago, 7 clays 
prior  to the  exper iments .  Food was avai lable  ad l ib i tum 
unt i l  2 h prior  to the  exper imenta l  period. To obvia te  the  
effect of diurnal  va r ia t ion  in endogenous carbohydra te  
metabo l i sm all animals  were prepared and used for 
s tudy  a t  the  same daily hours. A T E  of bovine  origin 
(kindly provided  by  Dr. G. C. P E R R t )  w a s  dissolved in 
saline and injected via  the  femoral  ve in ;  control  animals  
were g iven saline alone. At  the  t ime  of sacrifice the  
animals  were anes thet ized  wi th  Metofane | and bled v ia  
cardiac punc ture ;  hepar in  was used as ant icoagulant .  
The  l iver  was quickly  excised, immersed  in l iquid nitrogen,  
and stored frozen unt i l  analysis for glycogen content .  
P lasma glucose was determined by  the  glucose oxidase 
me thod  *. Liver  glycogen was isolated~, acid hydro lyzed  
and de termined  as glucose wi th  glucose oxidase. 

Results and discussion. The effects of A T E  on plasma 
glucose levels and hepa t ic  glycogen con ten t  are sum- 
marized in the  Table.  ~vVithin 1 h fol lowing A T E  t rea t -  
ment ,  bo th  in tac t  and adrena lec tomized  animals  became 
hyperg lycemic ;  subsequent ly  this  effect was reversed 
and hypog lycemia  developed.  Cont inuous mobi l iza t ion  of 
hepat ic  glycogen was seen in A T E - t r e a t e d  animals ;  this  
effect led to an a lmost  complete  deplet ion of the  glycogen 
stores. Adrena lec tomized  animals  were more sensit ive 
to A T E  t h a n  in tac t  animals  (effective dose 5 mg/kg  vs. 
75 mg/kg) and glycogenolysis  and hypoglycemia  occurred 
earlier in the  adrena lec tomized  groups. The  glyco- 
genolyt ic  response was apparen t ly  independen t  of 
epinephrine as evidenced by  near ly  to ta l  deple t ion  of 
hepa t ic  glycogen in adrena lec tomized  as well  as in tac t  
animals.  

1 H. N. ANTONIADES, J. D. SiMon, C. A. BAILE and  M. B. ETTLINGER, 
Endocr inology 88, 1222 (1971). 
G. LENTI, A. PELLI~GRINI, G. PAGANO, P. ZIZI, D. COI~DA, R. CIRILLO, 
V. MASCIA and E. PINNA, Boll. Soc. ital. Biol. sper. 44, 1413 (1968). 

3 G. PERRI, L. COSClA and E. GIULIANI, Boll Soc. ital. Biol. sper. 47, 
864 (1972). 

4 L. P. CAWL~Y, F. M. SPEAR and R. KENDALL, Am. J. din. Path. 
32, 195 (1959). 

5 C. A. GooD, H. KRA~ER and M. So~ooYI, J. biol. Chem. 700, 485 
(1933). 
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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. 

J. P. SANFORD, J. A. SANFORD and C. GOTT, J. exp. Med. 712, 97 
(1960). 

7 B. W. SIEGEL, N. L. WIECH'and T. R. BLOOM, Fedn. Prec. 32, 311 
(1973). 

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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