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variabil i t6.  L a  p lus  p e t i t e  des  d e u x  doses  a d6j~ e n t r a i n 6  
une a u g m e n t a t i o n  m a x i m a l e  des  po ids  uldrins si b i en  
que les poids  observf is  ap rns  la dose  p lus  g r a n d e  6 t a l e n t  
du mOme o rd re  de g r a n d e u r .  Les  chi f f res  i n d i q u e n t  
cependan t  que  l ' e x t r a i t  a d m i n i s t r 6  a s t i m u l 6  la crois- 
sauce de l ' o v a i r e  e t l a  s6cr6 t ion  d ' m s t r o g ~ n e s  p a r  cet  
organe. Noun a v o n s  t gch6  d ' 6 t u d i e r  ta n a t u r e  de  la r6ac- 
lion o v a r i q u e  p a r  un  examen histologique. 

Les ova i res  pr6 lev6s  o n t  fit6 fix6s d a n s  Ia f o r m a l i n e  ~t 
40/o et  coupon en s~ries. Les  coupes  de 6 # d ' 6 p a i s s e u r  o n t  
6t6 color6es/~ l ' h 6 m a t o x y l i n e - 6 o s i n e .  Chez le t 6 m o i n  im- 
pubnre h y p o p h y s e c t o m i s 6  n o n  t r a i t 6  (fig. a), les Iolli- 
cuds  s e n t  de  g r a n d e u r  v a r i a b l e  main  t o u s  r e l a t i v e m e n t  
petits. Chez les t ro i s  r a t e s  h y p o p h y s e c t o m i s ~ e s  a y a n t  
requ 460 pg  (17 U) du  H M G - J 2  (fig. b), noun a v o n s  vu  
des follicules p lus  la rges  que  chez  le t 6 m o i n  non  t ra i tS ,  
main noun n ' a v o n s  d~cel~ ni n n e  l u t 6 i n i s a t i o n  des  folli- 
eules ni la f o r m a t i o n  de co rps  j aunes .  Enf in ,  les ova i res  
des deux  a n i m a u x  trait~}s p a r  la d o u b l e  dose  (9g0 pg  = 
34 U) de l ' e x t r a i t  (fig. c) c o n t i e n n e n t  n o n  s e u l e m e n t  des  
folliculcs en  m a t u r a t i o n  ~ g r a n d e  cavi t6 ,  main 6 g a l e m e n t  
des corps j a u n e s  t y p i q u e s ,  d 6 m o n t r a n t  la p r6sence  du  
facteur  l u t6 in i s an t .  Ce t t e  image  se r a p p r o c h e  done  de 
celle q u ' o n  v o l t  chez  l ' a n i m a l  i n t a c t  gtg6 de 20 mois  
(fig. d). 

Ce travail a b6n~fiei6 de I'appui du Fends national suisse de la 
Recherche seientifiqne. Noun tenons h remereier la CIBA S.A. ;'~ Bfile 
p,mr les rates hypophysectomis6e~ et Melles 1(..qCUNmER et E. S~- 
.~mN pour leur pr6eieuse assistance technique. 

i .  nORTH, B. LIINENFELI), 
G. RIOTTON et  H. DE WATTEVILLE 

Laboratoire d'Hormonologie de la Maternitd, Gen&,e, le 
30 novembre 1956. 

Summary  

In a g r e e m e n t  w i t h  ear l ie r  o b s e r v a t i o n s  on  hypo-  
physec tomized  ma le  ra ts ,  a pur i f i ed  e x t r a c t  f rom pooled 
menopausa l  u r i n e  h a s  been  s h o w n  to  c o n t a i n  follicle- 
s t imula t ing  (FSH)  as  well  as  l u t e i n i z i ng  (LH) ac t iv i ty .  
Its a d m i n i s t r a t i o n  to  i m m a t u r e  h y p o p h y s e c t o m i z e d  
lemale r a t s  i n c r e a s e d  o v a r i a n  a n d  u t e r i n e  weigh ts  a n d  
imluced follicle g r o w t h  a n d  t h e  f o r m a t i o n  of co rpo ra  
lutea. If  t he  a c t i v i t y  of t he  e x t r a c t  is m e a s u r e d  in s t a n d -  
ardized un i t s  b y  b i o a s s a y  in  i n t a c t  f emale  mice  us ing  t he  
uterine weigh t ,  t h e  dose  n e e d e d  for  co rpus  l u t e u m  fo rma-  
tion in t he  h y p o p h y s e c t o m i z e d  female  r a t  seems to  be  
a p p r o x i m a t e l y  t en  t i m e s  h i g h e r  t h a n  t h e  dose p r o d u c i n g  
in te rs t i t i a l  cell r e p a i r  a n d  c o m p l e t e  s p e r m a t o g e n e s i s  in 
the h y p o p h y s e c t o m i z e d  male .  

Adenosine Triphosphate  Concentration in 
Guinea Pig Muscle  after Denervation 

It has been  r e p o r t e d  in a p r e v i o u s  p a p e r  ~ t h a t  the  A T P  
content  is s t r o n g l y  d e c r e a s e d  in t h e  musc les  of g u i n e a  
pigs t r e a t e d  w i t h  t e t a n u s  tox in .  A T P a s e  a c t i v i t y  of 
isolated myof ib r i l s  is inc reased .  I t  is k n o w n  t h a t  t e t a n u s  
toxin acts  m a i n l y  on  t h e  cells of t h e  n e r v o u s  s y s t e m  a n d  
tha t  t e t a n u s  does  n o t  occu r  in d e n e r v a t e d  muscles .  I t  
therefore s e e m e d  i n t e r e s t i n g  to  s t u d y  the  effects  of de- 
nerva t ion  on  A T P  c o n t e n t  a n d  on  A T P a s e  a c t i v i t y  of t h e  

musc les  of n o r m a l  g u i n e a  pig~ a n d  of g u i n e a  pigs t r e a t e d  
wi th  t e t a n u s  tox in .  

Mate g u i n e a  pigs we igh ing  250-300  g fed on a s t a n d a r d  
d ie t  were used.  T h e y  were  d i v i d e d  in t h r e e  g roups .  T h e  
first  one  cons i s t ed  of n o r m a l  an ima l s ,  in which  t h e  
sciat ic  n e r v e  of t he  r i g h t  leg was  cu t  a n d  r e m o v e d  for  t h e  
l eng th  of 1 cm.  T h e s e  a n i m a l s  were  ki l led b y  d e c a p i t a t i o n  
a t  d i f f e ren t  t i m e s  a f t e r  d e n e r v a t i o n .  T h e  second  g r o u p  
received a s imi l a r  t r e a t m e n t ,  b u t  10 l e tha l  denis  of 
t e t a n u s  toxin~ were i n j e c t e d  i n t r a m u s c u l a r l y  in  t h e  lef t  
leg of t he  a n i m a l s  i m m e d i a t e l y  a f t e r  d e n e r v a t i o n  of t he  
o t h e r  leg. These  a n i m a l s  were  ki l led a f t e r  t h e  d e v e l o p -  
m e n t  of a genera l i zed  t e t a n u s .  T h e  t h i r d  g r o u p  c o n s i s t e d  
of gu inea  pigs which  were  s u b m i t t e d  to  t h e  s a m e  su rg i ca l  
ope ra t i on  as o t h e r  an ima l s ,  b u t  w i t h o u t  c u t t i n g  t h e  
nerve .  These  a n i m a l s  were r e t a i n e d  as  n o r m a l  con t ro l s .  

I m m e d i a t e l y  a f t e r  t h e  d e a t h  of the  a n i m a l s ,  ga s t ro -  
c n e m i a  musc les  of b o t h  legs were r e m o v e d ,  d e p r i v e d  of 
all t e n d o n s  a n d  aponevros i s ,  we ighed  a n d  h o m o g e n i z e d  
in the  cold room a t  2 ° w i th  a l ' o t t e r - E l v e h j e m  h o m o -  
genizer,  1).25 M sucrose  b e i n g  t h e  sus t )ens ion  m e d i u m .  
The  m e t h o d s  for t he  i so la t ion  of s a r c o s o m e s  a n d  of myo-  
fibrils,  as well as t hose  for t he  d e t e r m i n a t i o n  of n i t r o g e n  
and  of p h o s p h o r u s  a n d  for t he  f r a c t i o n a t i o n  of o r g a n i c  
p h o s p h o r y l a t e d  c o m p o u n d s ,  were t h e  s a m e  as h a v e  b e e n  
r e p o r t e d  in t he  p r e v i o u s  p a p e r L  O x i d a t i v e  p h o s p h o r y l a -  
t ion  was d e t e r m i u e d  a c c o r d i n g  to I)IANZANI a n d  SCURO s. 
The  a m o u n t  of s a r c o s o m e s  used  c o r r e s p o n d e d  to  200 
mg tissue. A T P a s e  a c t i v i t y  of sarcosoznes  a n d  of myo-  
fibri ls  was  s t u d i e d  in a m e d i u m  c o n t a i n i n g  o-067 Jl, l 
b o r a t e  buffer ,  p H  (~.t), 1.10 a 3'/ MgCI2; 1"10 -~ M CaCl2; 
1/-t/3 M A T P  p o t a s s i u m  sal t .  T h i s  m e d i u m  was m a d e  
isotonic  for red cells b y  prep:~ring all so lu t ions  in 11.25 ~qe[ 
sucrose.  The  f inal  v o l u m e  was  3 m[. The  r e a c t i o n  m i x -  
tu re  w;ts i n c u b a t e d  for 15 rain a t  37". Af t e r  th i s  t i m e  t h e  
r e a c t i o n  was  s t o p p e d  b y  a d d i t i o n  of 2 ml 411% cold  t r i -  
ch lo roace t i c  acid.  

As s h o w n  in T a b l e  I, d e n e r v a t i o n  p r o d u c e d  a m a r k e d  
dep le t ion  of A ' I 'P  f rom the  muscles ,  as well as a cor re-  
s p o n d i n g  inc rease  of A1 IlL I t  is i n t e r e s t i n g  to  n o t e  t h a t  
in gu inea  pigs t r e a t e d  w i th  t e t a n u s  tox in ,  A T P  d e c r e a s e d  
more  in d e u e r v a t e d  n o n - c o n t r a c t e d  musc les  t h a n  in 
those  of t he  o t h e r  leg wh ich  s h o w e d  t e t a n n s .  

T a b l e  I 1 shows  t h a t  P :  O r a t i o s  a re  m a r k e d l y  d e c r e a s e d  
in t he  d e n e r v a t e d  musc le s  a n d  t h a t  t h i s  decrease  is st i l l  
c o n s i s t e n t  I2-1(~ h a f t e r  c u t t i n g  of t he  ne rve .  ATI~ase 
a c t i v i t y  increases  in t he  s a r c o s o m e s  f rom t h e  d e n e r v a t e d  
musc le  in t h e  v e r y  f i r s t  h o u r s  a f t e r  d e n e r v a t i o n ,  whi le  
A T P a s e  a c t i v i t y  of myof ib r i l s  does  no t  show a n y  modi f i -  
ca t ion .  12-16  h a f t e r  d e n e r w t t i o n ,  a dec rease  of A T P a s e  
a c t i v i t y  occurs  in b o t h  s a r cosomes  a n d  myof ib r i l s .  No  
d i f fe rence  was  f o u n d  b e t w e e n  n o r m a l  g u i n e a  p igs  a n d  
those  t r e a t e d  w i t h  t e t a n u s  tox in ,  wi th  r e spec t  to  t h e  
b e h a v i o u r  of A T P a s e  a c t i v i t y  a n d  of 1 ' :O  r a t i o s  in  t h e  
d e n e r v a t e d  muscles .  I t  is i n t e r e s t i n g  to r e m a r k  t h a t  
A T P a s e  a c t i v i t y  of t h e  n o n - d e n e r v a t e d  leg, w h i c h  
s h o w e d  t e t a n u s ,  was  inc reased  in a n i m a l s  t r e a t e d  w i t h  
tox in ,  as i t  h a s  been  p o i n t e d  o u t  in t h e  p r e v i o u s  p a p e r L  
P h a s e  c o n t r a s t  e x a m i n a t i o n  of d e n e r v a t e d  musc le s  
showed  t h e  p r e sence  of s a r c o s o m c  swel l ing.  

I t  seems  e v i d e n t  f rom t h e s e  e x p e r i m e n t s  t h a t  t h e  
dec rease  of A T P  o c c u r r i n g  in d e n e r v a t e d  musc le s  is t h e  
c o n s e q u e n c e  of a t  l eas t  two  p h e n o m e n a ,  i.e. d e c r e a s e d  
s y n t h e s i s  t h r o u g h  o x i d a t i v e  p h o s p h o r y h t t i o n ,  a n d  in-  
c reased  d e s t r u c t i o n  t h r o u g h  A T P a s e  ac t ion .  I t  s eems  
p r o b a b l e  t h a t  t he se  p h e n o m e n a  are  c o n c e r n e d  w i t h  

L. ~[ICHELAZZI, •[. A. MOR, and 31. U. DIANZANI, Exper. II, 7.t 2 l,tituto Siemterapieo Toseano, Si,.na, Italy. 
{1955). a 3I. I_L I)L~XZAN~ and S. SC~rRO, Bhwbem..1. ~;o 205 (1;~56). 
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Table I 
Influence of denervation on the phosphorus fractions in the bomogenate of gastrocnemia muscles of normal guinea pigs and of guinea 

pigs treated with tetanus toxin, The data  are given as mg/g wet tissue, 4- s tandard deviation 

Phosphorus fractions 

T o t a l  P 
Ino rgan ic  P 
P h o s p h o e r e a t i n e  P 
7 m i n  P* 
r i b o s e i n  th i s  f rac t ion  . . . 
Molar  ra t io  7 m i n  P / r ibose  . 
A T P * *  
A D P * *  
H e x o s e  d i p h o s p h a t e  P . . .  
A M P * *  
N u m b e r  of e x p e r i m e n t s  . . 

Normal guinea pigs 

Normal leg 

1-583 ~- 0 '022 
0.969 4- 0"016 
0.086 =1:0.003 
0.328 4- 0.004 
0.830 4- 0-017 
1.92 4- 0.01 
1.640 4- 0.021 
0.180 4- 0-032 
0.032 4- 0-002 
1.430 -4- 0.021 

5 

Denervated leg 

1"625 4- 0-020 
1"042 4- 0-026 
0 '049 ± 0-002 
0"249 4- 0.001 
0"760 4- 0 '025 
1.60 4- 0"01 
0-814 4- 0.037 
0-685 4- 0.027 
0-026 4- 0"0013 
1 "960 4- 0"025 

5 

Guinea pigs treated with te tanus  toxin 

Normal leg 

1-417 4- 0-089 
0.677 4- 0.007 
0-059 4- 0.005 
0.225 4- 0.007 
0.658 -t- 0.027 
1.67 4- 0.03 
0-825 4- 0.036 
0.511 4- 0.062 
0"093 4- 0.012 
2 '300 -I- 0"030 

5 

Denervated leg 

1.305 :L 0.087 
0"590 4- 0.048 
0-056 4- 0.008 
0.192 :t: 0.020 
0.590 4- 0.064 
1.59 -I- 0-06 
0.617 :t: 0-085 
0-787 :t: 0-157 
0 '072 4-4- 0.004 
2'455 -4- 0.138 

5 

* P released after 7 rain hydrolysis with 1 N HC1 at 100 °. 
** ATP and ADP concentrations were calculated from the values of molar ratio 7 min P/ribose, that  of AMP from total P of the Ba 

soluble-alcohol insoluble fraction. 

Table II.--P/O ratios and ATPase activity in both normal and denervated muscles 

Hours 
after denervation 

1 

6 
12 
18 
24 
36 
48 

PIO 

2"48 
2"39 
2-57 
2-50 
2-27 
2"64 
2-70 

Normal leg Denervated leg 

ATPase activity* 

Myofibrils 

102 
109 
123 
110 
124 
107 

98 

Sarcosomes 

125 
93 

117 
110 
122 
125 
120 

P/O 

2.36 
2.21 
1.72 
1.54 
1.25 
1.13 
0.83 

ATPase activity 

Myofibrils 

103 
120 

82 
75 
76 
70 
50 

Sarcosomes 

140 
144 
305 
145 
106 

62 
58 

* The values of ATPase activity are given a s / tg  inorganic P released in 15 rain by 1 mg nitrogen of enzymatic preparation. 

s a r c o s o m e  s w e l l i n g .  T h i s  c o u l d  e x p l a i n  a l s o  t h e  i n c r e a s e  
o f  o x y g e n  u p t a k e  d e s c r i b e d  b y  m a n y  a u t h o r s  in  de -  
n e r v a t e d  m u s c l e s  ~. 

T h e  f a c t  t h a t  t h e s e  b i o c h e m i c a l  c h a n g e s  o c c u r  v e r y  
e a r l y  a f t e r  c u t t i n g  t h e  n e r v e ,  s u g g e s t s  t h a t  a n e r v o u s  
m e c h a n i s m  m a y  b e  i n t i m a t e l y  c o n c e r n e d  i n  t h e  m a i n -  
t a i n m e n t  o f  t h e  n o r m a l  s t r u c t u r e  o f  t h e  m u s c l e .  T h e  f a c t  
t h a t  i n  g u i n e a  p i g s  t r e a t e d  w i t h  t e t a n u s  t o x i n  t h e  e x t e n t  
o f  d e c r e a s e  of  A T P  w a s  h i g h e r  in  t h e  d e n e r v a t e d  m u s c l e s  
t h a n  i n  t h o s e  s h o w i n g  t e t a n u s ,  s h o w s  t h a t  a l o w  c o n t e n t  
o f  A T P  is  n o t  e n t i r e l y  s u f f i c i e n t  t o  e x p l a i n  t h e  ' r i g o r '  
w h i c h  o c c u r s  in  t e t a n u s .  

L .  MICHELAZZI, ~{. A.  MOR, a n d  
M. U .  DIANZANI 

Institute o/ General Pathology, University o/ Genoa, 
Italy, J u l y  ld, 1956. 

Riassunto 

L ' e n e r v a z i o n e  p r o d u c e  u n a  n o t e v o l e  d i m i n u z i o n e  de l -  
I ' A T P  n e i  m u s c o l i  g a s t r o c n e m i  di  c a v i a .  I n  e a v i e  t r a t -  
t a r e  c o n  t o s s i n a  t e t a n i c a  e d  e n e r v a t e  i m m e d i a t a m e n t e  
p r i m a  in  u n o  d e i  d u e  a r t i  p o s t e r i o r i ,  I ' A T P  d i m i n u i s c e  
pi t t  n e l l ' a r t o  e n e r v a t o  c h e  i n  q u e l l o  o p p o s t o ,  in  p r e d a  a 
c o n t r a z i o n e  t e t a n i c a .  I r a p p o r t i  P / O  d e l  m u s e o l o  e n e r -  
v a t o  d i m i n u i s c o n o  r a p i d a m e n t e  e d  u n  n o t e v o l e  g r a d o  di  

d i s a c c o p p i a m e n t o  de l l e  o s s i d a z i o n i  d a l l e  f o s f o r i l a z i o n i  
g ig  in  a t t o  12 h d o p o  l ' e n e r v a z i o n e .  

L ' A T P a s i  de i  s a r c o s o m i  d e l l ' a r t o  e n e r v a t o  a u m e n t a  
n o t e v o l m e n t e  g ig  d o p o  le p r i m e  ore ,  p o i  d i m i n u i s c e .  
L ' A T P a s i  de l l e  m i o f i b r i l l e  t e n d e  i n v e c e  a d i m i n u i r e  pro- 
g r e s s i v a m e n t e .  Si c o n c l u d e  c h e  u n  b a s s o  c o n t e n u t o  di 
A T P  n e l  m u s c o l o  n o n  b a s t a  d a  so lo  a s p i e g a r e  lo s t a t o  di 
c o n t r a t t u r a  de i  m u s c o l i  t e t a n i z z a t i .  

Ein B e i t r a g  z u m  W i r k u n g s m e c h a n i s m u s  
des  C h l o r t e t r a z y k l i n s  

I n  e i n e r  v o r h e r g e h e n d e n  A r b e i t  g e l a n g  es  e i n e m  yon 
u n s  1 zu  z e i g e n ,  d a s s  d a s  C h l o r t e t r a z y k l i n  e i n e  zent ra l  
s t i m u l i e r e n d e  W i r k u n g  a u f  d a s  A t m u n g s -  u n d  d a s  Vaso- 
m o t o r e n z e n t r u m  d e r  K a t z e n  a u s f i b t .  E s  s t a n d  d a h e r  die 
V e r m u t u n g  n a h e ,  d a s s  d i e s e  S u b s t a n z  a u c h  i n  d a s  ad reno-  
h y p o p h y s / i r e  S y s t e m  e i n g r e i f t .  

W i r  h a b e n  d e s h a l b  d e n  A s k o r b i n s ~ i u r e g e h a l t  der 
N e b e n n i e r e n  y o n  w e i s s e n  R a t t e n  2 h n a c h  e i n e r  in t ra-  
p e r i t o n e a l e n  G a b e  y o n  C h l o r t e t r a z y k l i n  (25 u n d  100 
m g / k g )  i n  N a t r i u m g l y z i n a t l 6 s u n g  m i t  d e r  M e t h o d e  yon 
R o E  u n d  KUETHER 2 b e s t i m m t  u n d  m i t  K o n t r o l l t i e r e n ,  

1 V. SOBEK und Z. LOJDA , Cas 16k. ~es. 94, 1396 (1955). 
4 C. L. HOAGLAND, Adv. Enzymol. 6, 193 {1946). 2 j .  H. ROE und C. A. KUETHER, J. biol. Chem. 147, 399 (1943). 


