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The glycogen content of the tissues of newborn and adult rabbits 

[EXPERIENTIA VOL. XlII/a] 

T~sue 

Heart  muscle { 

M. long. dorsi { 

M. abdominis { 

M. biceps { 
femoris 

Liver ' { 

Lung { 

Glycogen fractions 

Total glycogen. 
TCA soluble glycogen. 
Bound glycogen 

Total glycogen 
TCA soluble glycogen. 
Bound glycogen 

Total glycogen. 
TCA soluble g l y c o g e n . .  
Bound glycogen 

Total glycogen 
TCA soluble g l y c o g e n . .  
Bound glycogen 

Total glycogen 
TCA soluble g lycogen ' . .  
Bound glycogen 

No. 

18 

17 

18 

14 

Newborn Adult 

mg/100 g wet weight 

7554- 57 
578-t- 32 
177 

1468q- 59 
1181 i 26 
287 

5734- 31 
3644- 31 
209 

913 
720 
193 

Total glycogen. 
TCA soluble g l y c o g e n . .  
Bound glycogen 

10 

9 1 7 + 1 7 1  
7514- 68 
166 

376=t= 16 
2284- 23 
148 

% No. mg/100 g wet weight 

6 
76 
24 

6 
80 
20 

6 
64 
36 

79 
21 

6 
82 
18 

5 
61 
39 

3984.  101 
2694.  55 
130 

8434.  142 
545-t- 96 
299 

2 s o ±  49 
1864. 36 
94 

40424-1165 
36464-1032 

396 

99 ~z 3 
58 4. 7 
41 

67 
33 

65 
35 

66 
34 

90 
10 

58 
41 

Zusammen[assung 

Es wird das VerhAltnis  yon  g e b u n d e n e m  und t r ichlor-  
essigs~.urel6slichem Glykogen  in ve r sch iedenen  Muskeln,  
Lebe r  und  L u n g e  von  neugeborenen  und  ausgewachse-  
nen  K a n i n c h e n  b e s t i m m t  und  auf  e inen Z u s a m m e n h a n g  
zwischen Glykogensp iege l  und  Res i s tenz  gegenf iber  
Saue r s to f fmange l  h ingewiesen ;  fe rner  auf  ~ n d e r u n g e n  
im Glykogenspiege l  bei a k u t e m  Saue r s to f fmange l  und  
Hunge r .  

The Effect of Amphetamine o n  F o o d  Intake 
in Rats with Hypothalamic Hyperphagia 

The  increas ing ev idence  imp l i ca t ing  h y p o t h a l a m i c  
centers  in the  regu la t ion  of food i n t a k e  raises t he  possi-  
b i l i ty  t h a t  these  centers  m a y  be the  site of ac t ion  of 
appe t i t e -depress ing  drugs.  Recen t ly ,  BROBECK et al.1 re- 
po r t ed  increased  e lect r ica l  a c t i v i t y  in t he  med ia l  po r t i on  
of t he  h y p o t h a l a m u s ,  b u t  no t  in a d j a c e n t  regions,  
fol lowing the  pa ren t e r a l  a d m i n i s t r a t i o n  of a m p h e t a -  
mine  de r iva t ives  in anes the t i zed  cats.  Ut i l i z ing  the  con- 
cep t  of a la te ra l  feeding cen te r  and  a med ia l  i n h i b i t o r y .  
(satiety) cen te r  2, these  au tho r s  specu la ted  t h a t " a m p h e t a -  
mine  exci tes  t he  med ia l  po r t ion  of t he  h y p o t h a l a m u s  
which contairis  an i nh ib i t o ry  p a r t  of a ' feeding  cen t re '  ".  
I f  this is t rue,  the  appe t i t e -dep res s ing  ac t ion  of a m p h e t a -  
mine  should be  lessened or  abol i shed  in an imals  m a d e  
hyperphag ic  by  the  b i l a te ra l  des t ruc t ion  of t he  ven t ro -  
med ian  nucleus of t he  h y p o t h a l a m u s ,  which  is genera l ly  
considered to  be the  i nh ib i t o ry  center .  

1 j .  R. BROBECK, S. LARSSON, and E. REYES, J. Physiol. 132, 
~5s (19561. 

B. K. ANAND and J. R. BROBECK, Yale J. Biol. Med. 24, 123 
(1951). - J. M. R. DELGADO and B. K. ANAND, Amer. J. Physiol. 172, 
162 (1953). 

Methods.-- The v e n t r o m e d i a n  nuc leus  was destroyed 
b i l a t e ra l ly  in a lb ino  ra ts  ( S p r a g u e - D a w l c y  strain) by 
means  of t he  Kr ieg  s t e r eo t ax i c  i n s t rumen t .  Nine  of 19 
ra t s  ope ra t ed  on b e c a m e  def in i t e ly  hype rphag i c  as 
ev idenced  by  a dai ly  food i n t a k e  in excess of 40 g per 
day  a t  a t i m e  when  the  cont ro l  an imals  were  eat ing ap- 
p r o x i m a t e l y  20 g per  day.  All  an imals  were  maintained 
in a i r -cond i t ioned  quar t e r s  on an ad libitum in take  of 
food (ground Pu r ina  L a b o r a t o r y  Chow) and water .  The 
h y p e r p h a g i a  had  reached  i ts  peak  and had  begun to 
decl ine  when  the  a d m i n i s t r a t i o n  of a m p h e t a m i n e  was 
s ta r ted ,  b u t  no decrease  in t he  excess ive  ra te  of weight 
gain  was in evidence .  

P o w d e r e d  a m p h e t a m i n e  was t h o r o u g h l y  mixed  in the 
g round  food,, by  means  of a H e n r y  ve loc i t y  mixer ,  in a 
dosage of 0.2 mg  of d rug  per  g of food. R a t s  were fed 
the  a m p h e t a m i n e - c o n t a i n i n g  food for a per iod  of one 
week, p receded  and fol lowed by  cont ro l  weeks  on normal 
food. In  a second series of expe r imen t s ,  t he  drug  was 
admin i s t e r ed  s u b c u t a n e o u s l y  (5 mg/kg ,  a t  5 :00  P M 
daily) for one  week in o rder  to  e l imina te  t he  possibility 
t h a t  the  t a s t e  of t he  d rug  in t he  food m i g h t  inf luence the 
food in take .  The  resul ts  were  s imi lar  in the  two series. 

Results.--The resul ts  are  s u m m a r i z e d  in t he  Tables I 
and I I .  I t  is a p p a r e n t  t h a t  t he  h y p e r p h a g i c  ra ts  are 
hype r sens i t i ve  to  t he  ac t ion  of a m p h e t a m i n e .  R a t  No. 5 
refused  all food for a per iod  of 6 weeks  fol lowing am- 
p h e t a m i n e  in jec t ions  and then  g radua l ly  r e sumed  eating. 
I n  addi t ion ,  one h y p e r p h a g i c  an ima l  (not inc luded  in the 
series) d ied  a f te r  t he  subcu taneous  a d m i n i s t r a t i o n  of the 
d rug  for 5 days ;  no gross lesions were  found a t  autopsy. 
Th~ dif ference in sens i t iv i ty  of the  two  groups  of animals 
is especia l ly  m a r k e d  when  the  d rug  is administered 
pa ren te ra l ly ,  p r o b a b l y  due to t he  m a i n t e n a n c e  of drug 
dose despi te  decl in ing food in take .  

Discussion.--According to  t he  concep t  of interact ing 
la te ra l  feeding and med ia l  s a t i e ty  centers  in the  hypo- 
tha l amus ,  an agen t  which decreases  food i n t a k e  migh t  do 



Table I 

Influence of orally-administered amphetamine on the food intake (g]day) of normal and of hyperphagic rats 

Rat. No. 

I 
A 
B 
C 
F 

Rat No. 

Average 

Normal animals 

Pre-treatment 
week 

20-9 
21.7 
22-6 
24.7 
22.9 

22"6 

Treatment 
week 

16"8 
18-7 
17.8 
19.2 
16.7 

17-8 

Post-treatment 
week 

23.2 
26,1 
25'5 
23.6 
25"0 

24'7 

Rat No. 

1 
5 
6 
7 

16 

Average 

Hyperphagic animals 

Pre-treatment 
week 

43 '4 
32'7 
38'7 
44"5 
40'5 

40.0 

Treatment 
week 

23"9 
5"3 

24"1 
5"8 

29"7 

17.8 

Post-treatment. 
week 

34"5 
0"0 

44"8 
27 "9 
38"5 

29"1 

Table II 

Influence of subcutaneously-administered amphetamine on the food intake (g/day) of nornml and of hyperphagie rats 

Normal animals 

A 
B 
D 

Average 

Pre-treatment 
week 

Treatment 
week 

24"3 
23-1 
27.6 

25"0 

[Post-treatment 
week 

22.7 
19,9 
21.8 

21.5 

Rat No. 

22"8 
24"7 
21"6 

23'0 

1 
6 

16 

33"2 
32"9 
43"3 

Average 

Hyperphagic animals 

Pre-treatment 
week 

36"5 17"2 

Treat men t 
week 

14"8 
10"7 
26"i 

34"0 

Post-treatmenl 
week 

36"0 
29"6 
36"3 

[ 15. III. 1957] Kurze Mitteilungen - Brief Reports 115 

so ei ther  by  s t i m u l a t i n g  t h e  s a t i e t y  c en t e r  or by  inhibi t -  
ing the  f eed ing  cen te r .  T h e  ev idence  p r e s e n t e d  in th is  
report  favors  t he  l a t t e r  view. I t  would  be of i n t e r e s t  to  
know w h e t h e r  t h e  inc reased  e lec t r ica l  a c t i v i t y  recorded  
in the  media l  p o r t i o n  of  t h e  h y p o t h a l a m u s  fol lowing t h e  
parentera l  a d m i n i s t r a t i o n  of a m p h e t a m i n e  (BROBECK 
et al. ~) would  also occur  in an ima l s  whose  v e n t r o m e d i a n  
nucleus ( sa t i e ty  center )  h a d  been  b i la te ra l ly  des t royed ,  

F.  R. STOWE, Jr .  and  A. T. MILLER, Jr .  

Department o/ Physiology, University o/ North Caro- 
lina Medical School, Chapel Hill, N. C., November 5, 
1956. 

Zusammenfassung 

A m p h e t a m i n  v e r m i n d e r t  die N a h r u n g s a u f n a h m e  yon  
durch be idse i t ige  Ze r s tS rung  des v e n t r o m e d i a l e n  Nuc-  
leus des H y p o t h a l a m u s  h y p e r p h a g i s c h  g e m a c h t e n  
Rat ten ,  Es  s c h e i n t  den  A p p e t i t  d u r c h  die H e m m u n g  
des la te ra len  N a h r u n g s a u f n a h m e z e n t r u m s ,  n i ch t  a b e r  
durch Re izung  des  m ed i a l en  S ~ t t i g u n g s z e n t r u m s  he rab-  
zusetzen, 

A c t i v i t 4  g o n a d o t r o p e  d ' u n  e x t r a i t  d ' u r i n e s  

d e  f e m m e s  e n  m 6 n o p a u s e *  

Dans une p remi6re  c o m m u n i c a t i o n L  nous  avons  pu 
met t re  en 6vidence  l ' e f fe t  de g o n a d o s t i m u l i n e s  p r o v e n a n t  
de l 'ur ine de f e m m e s  en m6nopause ,  sur  le tes t icule  du 

* 2 e Communication: Effets sur les ovaires de rates impub6res 
hypophysectomis6es. 

1 R. BORTrl, B. LUNENFELD et H. DE ~¢VATTEVILLE, Exper. lO, 
'266 (1954). 

r a t  impub6re  h y p o p h y s e c t o m i s 6 .  Avec  8 mg de  la p r6pa-  
ra t ion  <~ H M G - A ,  employ6e  alors  - dose  6 q u i v a l e n t e  h 3, 2 
uni t6s  2 - nous  a v o n s  o b t e n u  non  s e u l e m e n t  le r6 tab l i sse-  
m e n t  mo r p h o l o g i q u e  et  fonc t ionne l  des cellules i n t e r s t i -  
t ielles avec  s6cr6tion d ' a n d r o g 6 n e s  (d6mont r6e  p a r  la 
croissance  de la p r o s t a t e  ven t ra le ) ,  ma is  6 g a l e m e n t  une  
spe rma togen6se  a l lan t  j usqu'b, la f o r m a t i o n  de s p e r m a t o -  
zoides. A la m~me 6poque,  nous  avons  inject6 des  doses  
6quiva len tes  du m~me e x t r a i t  ~ des  ra tes  i m p u b 6 r e s  
h y p o p h y s e c t o m i s 6 e s  sans  ' o b t e n i r  une  a u g m e n t a t i o n  
des poids  ova r iques  ou ut4rins.  A l ' e x a m e n  h i s to log ique ,  
tes ovai res  ne m o n t r a i e n t  ni une  m a t u r a t i o n  des  foll icules 
ni la f o r m a t i o n  de corps  jaunes .  Nous  n ' a v o n s  pas  pu  
e x a m i n e r  l ' e f fe t  b io logique  de doses  plus 61ev6es de  la 
m6me  p r6pa ra t i on  en ra i son  de leur  toxici t6 .  

P a r  a d s o r p t i o n  sur  p e r m u t i t e ,  JOHNSEN 3 a o b t e n u  
r6cemmen t ,  b. pa r t i r  &u r i n e s  de f e m m e s  en m6nopause ,  
des  e x t r a i t s  g o n a d o t r o p e s  tr6s act i fs  e t  peu  tox iques ,  
avec un r e n d e m e n t  d ' e n v i r o n  5 mg/l .  Nous  c o m m u n i -  
quons  dans  ce t r ava i l  les effets  b io logiques  o b t e n u s  avec  
une  de ces p r6pa ra t ions ,  n o m m 6 e  HMG-J24 .  

2 Selon un accord de plusieurs laboratoires europ6ens (2nd Meet- 
ing of the Gonadotrophin Club, Birmingham, 17 au 19 aofit 1955}, 
une unit4 de gonadostimulines hypophysaires urinaires humaines a 
6t6 d6finie provisoirement eomme 6gale h l'activit6 gonadotrope 
eontenue dans 1,0 mg de la pr6paration HMG-20A qui a 6t6 pr6par4e 
par la Maison 0rganon h Newhouse en Ecosse, h partir d'une grande 
quantit6 d'urine provenant de tr6s nombreuses femmes en m6no- 
pause (Human Menopausal Gonadotrophin). Cette pr4paration sert 
actuellement con:me standard de r4f4rence pour le dosage des gonado- 
trophines urinaires humaines en dehors de la grossesse. Cf. J.A.LortA:r~E 
et J. B. BRown, J. clin. Endoerin. 16, 1180 (1956). 

z S. G. JortNs~:N, Acta endocr. (Kbh.) Z0, 101 {1955). 
4 Nous remercions vivement le D r S. G. JOHNSEN (Copenhague) 

qui a bien voulu mettre ~ notre disposition des 6chantiUons de cet 
extrait. 


