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l ' t~nergie Atomique ;  France,  and s tock solutions in 0.01 N 
HC1 were s tored at  --30 °. 

Results and Discussion. In  each expe r imen t  one reser- 
p ine- t rea ted  and one control  an imal  were  used. I n  each 
exper iment  the  a m o u n t  of incorpora ted  O4-amines  a f te r  
reserpine inject ion is g iven  in % of the  control  value,  and 
amine levels are  g iven  in [zg per  pa i r  of adrenals.  

Reserpine caused a p ronounced  blockade of the  up take  
of adrenal ine or  noradrenal ine  b y  the  s torage granules  
(Figure). The  effect  las ted 12 to  24 h. There  was no de- 
tec table  difference be tween  results  ob ta ined  w i t h  labelled 
adrenal ine and noradrenal ine .  Af t e r  abou t  48 h t he  incor-  
pora t ion  was res tored while  the  level  of ca techolamines  
was still  v e r y  low in t he  adrena l  medul la .  

I t  is known t h a t  a f t e r  a single in jec t ion  of a large dose 
of reserpine (2-5 mg /kg  in t ravenous ly)  to  rabbi ts ,  t he  
pharmacologica l  effects (sedation, miosis, ptosis) disap- 
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Fig. 1. Adrenaline level of adrenal medulla and uptake of CX4-cate - 
eholamines by adrenal medullary granules in vitro at various intervals 

following injectiotx of reserpine (5 mg/kg i.v.) to rabbits. 

pea r  wi th in  the  first  two days  whereas  the  concent ra t ions  
of t issue ca techolamines  still  r emain  low. The  re tu rn  to  
no rma l  values  of ca techolamines  requires abou t  2 weeks ~. 

Thus  there  is a much  be t t e r  corre la t ion be tween  the  
pharmacologica l  effects of reserpine and s torage func t ion  
t h a n  be tween  these effects  and  amine  levels, which indi-  
cates  t h a t  the  ac tua l  con ten t  of amines  of t he  t issues is of 
on ly  minor  impor tance  for t he  funct ion.  

NILLARP 4 has shown t h a t  there  are  d i f ferent  f ract ions 
of amines  in t he  adrena l  medul la .  I t  m a y  be t h a t  t h e  
smal ler  labile f rac t ion will  be  res tored r a the r  soon af ter  
the  deple t ion  achieved b y  reserpine and t h a t  on ly  th is  
fyaction is necessary for function,  while t h e  larger  s table  
f ract ion m a y  still be  comple te ly  deple ted  of amines  ~. 

Zusammen]assung. Der  Spe ichermechanismus  der  Amin-  
granula  des Nebenn ie renmarkes  yon Kan inchen  wurde  in 
verschiedenen In te rva l l en  nach  In j ek t ion  einer  e inzigen 
Dosis Reserp in  (5 mg /kg  intravenSs)  untersucht .  

Der  Speichermechanismus  war  12 bis 24 h nach  der  
In j ek t ion  blockiert ,  aber  nach  48 h wieder  normal ,  
wAhrend der  Ca techo lamingeha l t  der  Amingranu la  im- 
m e t  noch vol ls t~ndig deple t ier t  war. 
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A n  i n  vivo B i o a s s a y  
f o r  T S H - R e l e a s i n g  F a c t o r  ( T R F )  

When  i t  was proposed in this  l abo ra to ry  to engage in a 
p rogram s tudying  the  h y p o t h a l a m i c  control  of the  secre- 
t ion of T S H ,  a bioassay for the  pos tu la ted  T R F  (TSH-  
releasing factor) had  to be chosen. Since none was avai l-  
able in the  l i te ra ture  which  would  adequa t e ly  mee t  our 
criteria,  i t  was decided t h a t  a new m e t h o d  should be set  
up which would  fulfill the  var ious  r equ i remen t s  out l ined  
below. 

(1) I t  was proposed to  accep t  as a work ing  hypothes is  
t h a t  t hy rox ine  inhibi ts  t he  secret ion of endogenous  T S H  
a t  least  in pa r t  t h rough  a nega t ive  feedback  mechan i sm 
act ing  di rec t ly  a t  t he  level  of t he  adenohypophysis .  (2) 
The  me thod  should be reasonably  sensi t ive  for T S H .  
(3) The  me thod  should be s imple enough  to  a l low in a 
day ' s  work  the  tes t ing of a t  least  10 unknowns  (fractions 
of t he  effluent of some separat ion method) .  (4) I t  should 
utilize an animal  in which h y p o p h y s e c t o m y  is a simple 
procedure  so t h a t  the  var ious fract ions could be  t es ted  for 
direct  (TSH) ac t iv i ty  or t ranshypophys ia l  (TRF)  ac t iv i ty .  
(5) The  me thod  should allow the  tes t ing of crude ex t rac t s  
- -wh ich  precluded considering an in vitro assay 1 for 
rout ine  studies. 

On the  basis of these premises i t  was decided to use a 
modi f ica t ion  of the  me thod  of MCKENZlE2. Because  of 
t he  dif f icul ty  of rout ine  per formance  of h y p o p h y s e c t o m y  
in mice (the an imal  species used in the  original  m e t h o d  o f  
MCKENZlE), it, was decided to use the  rat .  I n  keeping wi th  
the  concept  t h a t  t hy rox ine  inhibi ts  T S H  release a t  least  
in pa r t  by  ac t ing  a t  the  p i t u i t a ry  level, i t  was proposed to 
ma in t a in  the  animals  under  a low load of t hy rox ine  
( r a the r  t h a n  wi thou t  t hy rox ine  a t  all), so as to increase 
the i r  (peripheral) sens i t iv i ty  to T S H  while  a t  t he  same  
t ime  re ta in ing  the  ab i l i ty  of the  p i t u i t a r y  to  respond to  
T R F  be secret ing T S H .  

The  proposed bioassay for T R F - a c t i v i t y  is as follows: 
Rats ,  males,  body  weight  50 g when  rece ived  in the  

labora tory ,  are kep t  in a cons tan t  t e m p e r a t u r e  r o o m  
(22°C ~: 2), on a tow iodine die t  (Nutr i t ional  Biochemi-  
cals Co., Cleveland,  USA)  and  double  (glass) dist i l led 
wa te r  as dr inking  fluid for I0  days.  T h e y  are  g iven  one 
i.p. in jec t ion  of 3.0 ~c I TM, carr ier  free, followed 5 h la ter  
by  one s.c. in jec t ion  of 5 ~g / - thy rox ine .  T h e y  are used in 
t he  tes t  65-70 h af ter  in jec t ion  of / - thyroxine :  under  

1 R. GUILLEMIN and A. V. SeriALLY, Endocrinology 65, 555 (1959). 
2 j.  hi. MCKENZlE, Endocrinology 63, 372 (1958). 
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e t h e r  a n e s t h e s i a  one  b lood  s a m p l e  (0.5 ml) is w i t h d r a w n  
f r o m  t h e  j u g u l a r  ve in ,  a n d  t h e  m a t e r i a l  t o  be  t e s t e d  is 
i m m e d i a t e l y  i n j ec t ed  in  t h e  s a m e  ve in  in a t o t a l  v o l u m e  of 
1.0 mL 2 h la te r ,  a new  b lood  sample  (0.5 mt) is t a k e n  u n d e r  
e t h e r  a n e s t h e s i a  f rom t h e  s ame  or  t h e  c o n t r a l a t e r a I  j u g u l a r  
ve in .  T o t a l  b lood  r a d i o a c t i v i t y  is m e a s u r e d  in a wel l  
s c in t i l l a t ion  c o u n t e r  o n  b o t h  samples .  T h e r e  is a l inear  
r e l a t i o n  b e t w e e n  t h e  log-dose of i n j e c t e d  T R F  a n d  t h e  
d i f ference  in  r a d i o a c t i v i t y  of b o t h  b lood  samptes  a. T h e  
comple t e  m a t h e m a t i c a l  ana lys i s  of t h e  d a t a  b a s e d  on  
c o v a r i a n c e  ana lys i s  h a s  b e e n  desc r ibed  3,~ 

H y p o p h y s e c t o m i e s  a re  p e r f o r m e d  in s imi la r ly  p r e p a r e d  
a n i m a l s  b y  t he  p a r a p h a r y n g i a l  r o u t e  68 h a f t e r  t h e  in jec-  
t i on  o f / - t h y r o x i n e .  A n i m a l s  are  used  for t h e  i.v. i n j ec t ions  
2 h la ter .  U n d e r  t he se  cond i t ions ,  t h e  response  to  T S H  of 
t h e  a n i m a l s  a f t e r  h y p o p h y s e c t o m y  is s imi la r  to  t h a t  of t h e  
n o r m a l  a n i m a l s  3. T h e  s e n s i t i v i t y  to  T S H  of b o t h  p r e p a r a -  
t i ons  (no rma l  or  h y p o p h y s e c t o m i z e d )  is of t h e  o rde r  of 
1.0 m U  U S P  T S H  S t a n d a r d ,  W e  m a k e  a r o u t i n e  s t u d y  of 
t h e  response  to  1.5 m U  a n d  4.5 m U  T S H  in e v e r y  exper i -  
m e n t  to  assess t h e  s ens i t i v i t y  of t h e  a n i m a l s  to  T S I t .  

W i t h  t h i s  a s say  c o m b i n i n g  t h e  use of h y p o p h y s e c t o -  
mized  a n d  n o n - h y p o p h y s e c t o m i z e d  an imals ,  we were  able  
to  d e m o n s t r a t e  t h e  p resence  of T R F  in  c rude  ace t ic  ac id  
e x t r a c t s  of h y p o t h a l a m i c  t i ssues  of ov ine  or ig in  ~. T h e  
m e t h o d  ha s  b e e n  used  successful ly  to  follow pu r i f i ca t i on  
p rocedure s  for  T R F  5. W i t h i n  t h e  l imi t s  of s e n s i t i v i t y  of 
t h i s  assay,  a t  t h e  doses t es ted ,  lys -vasopress in ,  oxy toc in ,  
~-2¢ISH, fl-MSH, are  c o m p l e t e l y  i n a c t i v e  in mod i fy ing  t h e  
a d e n o h y p o p h y s i a l  secre t ion  of T S H  ~. I t  is p e r t i n e n t  to  
i n t r o d u c e  he re  resu l t s  wh ich  were o b t a i n e d  whi le  we were  
in  t h e  ea r ly  s tages  of dev is ing  t he  m e t h o d o l o g y  for  t h i s  
T R F  assay,  i.e. t h e  o b s e r v a t i o n  t h a t  h i g h l y  pur i f ied  a- 
M S H  or  f i -MSH c a n  h a v e  a T S H - l i k e  effect  in  mice  ~. 
Such  a n  ef fec t  was  n e v e r  seen in  rats3,  8. As a - M S H  a n d  
f l -MSH are  k n o w n  as c o n s t i t u e n t s  of ace t ic  e x t r a c t s  of 
h y p o t h a l a m i c  t i s sues  ~, i t  is obv i ous  t h a t  t he  choice  of t he  
r a t  as  a n  a s s a y  a n i m a l  vs.  t h e  m o u s e  h a s  t h e  cons ide rab le  
a d v a n t a g e  of p e r m i t t i n g  us  to  d i f f e r en t i a t e  b e t w e e n  T R F  
a n d  ~- or  f l -MSH in  t h e i r  t h y r o i d  s t i m u l a t i n g  abi l i t ies .  
H a d  we used  t h e  m o u s e  as a n  a s s a y  an ima l ,  we shou ld  
h a v e  h a d  cons ide rab le  d i f f i cu l ty  in  s e p a r a t i n g  t h e  t h y r o i d  
s t i m u l a t i n g  a c t i v i t y  due  to  T R F  a n d  c¢- or  f l -MSH, es- 
pec ia l ly  s ince t h e  3 m a t e r i a l s  h a v e  closety r e l a t e d  m o b i l i t y  

coeff ic ients  in  t h e  ea r ly  p u r i f i c a t i o n  s tages  we h a v e  used  
so f a r  3. A d i f f e r e n t i a t i o n  b e t w e e n  T R F  a n d  e- or  f l -MSH 
would  h a v e  b e e n  poss ib le  o n  t h e  bas is  of t h e  o b s e r v e d  
di f ference in  s lopes of t h e  log-dose / response  f u n c t i o n  3, 6; i t  
shou ld  be  p o i n t e d  ou t ,  however ,  t h a t  t h i s  s t a t e m e n t  is 

• p a r t  of a n  a posteriori reason ing .  T h e  p o i n t  is t h a t  we 
shou ld  h a v e  h a d  cons ide rab l e  d i f f i cu l ty  in  assess ing t h e  
presence  of a specif ic  T R F ,  h a d  we u sed  t h e  m o u s e  as a 
b ioassay.  

W e  h a v e  descr ibed  in  de t a i l  e l sewhere  a n  in vi¢~'o 
m e t h o d  of p i t u i t a r y  i n c u b a t i o n  w h i c h  c a n  be used  also as 
a n  a s say  for pur i f ied  T R F  8. W e  h a v e  c l ea r ly  e s t ab l i shed ,  
however ,  t h a t  such  a m e t h o d  is n o t  a choice  p rocedu re  for  
r o u t i n e  s tud ies  ~,s,9. 

Rdsumd. Une  m6 thode  de  b i o 6 t a l o n n a g e  in vivo p o u r  la 
raise en  6vidence  de l ' ac t iv i t6  T R F  (TSH- re l ea s ing  factor)  
e s t  d6cri te .  Ce t te  m6 thode  es t  bas6e su r  la  m e s u r e  de la 
r ad ioac t i v i t 6  t o t a l e  du  sang  chez  le r a t  n o r m a l  (non-  
h y p o p h y s e c t o m i s 6 )  prf i t ra i t6  avec  I TM et  une  dose l imi-  
na i re  de L- thyroxine .  L a  sp6cificit6 de ce t e s t  es t  d i scu t6e  ; 
Vasopress ine ,  ocytocine,  e -MSH,  ~ - M S H  s o n t  inac t i f s  
d a n s  ce tes t .  
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Reflex Activity of Extensor  and Flexor Muscles  
Fol lowin~ Muscular Afferent Excitation during 

Sleep and Wakefulness I 

T h e  p r e s e n t  e x p e r i m e n t s  axe c o n c e r n e d  w i t h  t h e  changes  
of s p i n a l  ref lexes  occur r ing  d u r i n g  sleep a n d  wakefu lness  
in  t h e  i n t ac t ,  u n a n a e s t h e t i z e d  cat .  B o t h  m o n o s y n a p t i c  
a n d  p o l y s y n a p t i c  ref lexes  were  p r o d u c e d  b y  g r a d e d  s t i m u -  
l a t i on  of e x t e n s o r  musc le  a f f e r en t  f ibres.  

Us ing  b a r b i t u r a t e  anaes thes i a ,  6 sc rew- type  cor t ica l  
r eco rd ing  e lec t rodes  a n d  1 E M G  e lec t rode  for  ce rv ica l  
musc les  were ch ron ica l ly  i m p l a n t e d  in each  cat .  A s t i m u -  
l a t i n g  co l l a r - type  e lec t rode  2 was  also app l i ed  to  t h e  me-  
d ia l  g a s t r o c n e m i u s  nerve ,  w h i c h  was  t i ed  d i s ta l ly  to  t h e  
e lec t rode  in o rde r  to  p r e v e n t  p e r i p h e r a l  b u t  n o t  c e n t r a l  
c o n d u c t i o n  of t he  volleys.  T h e  p l a n t a r  n e r v e  was  carefu l ly  
d i ssec ted  a n d  r emoved ,  a n d  p r e c a u t i o n s  were  t a k e n  to  
p r e v e n t  s p r e a d  of t h e  s t imu lus  to  t h e  l a t e ra l  gas t roc-  
n e m i u s  nerve ,  w h i c h  was  lef t  i n t ac t .  I n  o rde r  to  record  t h e  
m o n o s y n a p t i c  (MR) a n d  p o l y s y n a p t i c  (PR)  ref lexes pro-  
duced  r e spec t ive ly  b y  s t i m u l a t i n g  g roup  I a  a n d  g roup  Ib, 

I I ,  I I I  f ibres  of t he  m e d i a l  gas t rocnemius  nerve ,  E M G  
elec t rodes  were  p laced  re spec t ive ly  in t he  l a t e ra l  gas t roc -  
n e m i u s  a n d  t h e  t ib ia l i s  a n t e r i o r  muscles.  No  r eco rd ings  
were t a k e n  u n t i l  24 -48  h a f t e r  t he  opera t ion .  T h e  m e d i a l  
g a s t r o c n e m i u s  n e r v e  was  usua l ly  s t i m u l a t e d  w i t h  2 sec 
t r a i n s  a t  100/see, 0.05 msec  pulse du ra t i on .  T h e  d u r a t i o n  
of t h e  t r a i n s  as wel l  as  t he  r a t e  of s t i m u l a t i o n  were  oc-  
cas iona l ly  changed .  T h e  s t imulus  s t r e n g t h s  were  expres sed  
in t e r m s  of t i m e s  t h r e s h o l d  (T) for t h e  m o n o s y n a p t i c  ex-  
t e n s o r  reflex.  These  va lues  were s l igh t ly  h i g h e r  t h a n  t h e  
t h r e s h o l d  for  g roup  Ia  muscle  Mferen ts .  T h e  fo l lowing 
resu l t s  were  o b t a i n e d  : 

(1) D u r i n g  relaxed wake#dness w i t h  d e s y n c h r o n i z e d  
E E G  ac t iv i ty ,  t h e  t h r e s h o l d  for t h e  M R  was  qu i t e  con-  
s t a n t  a n d  a s t rong  response  was  o b t a i n e d  a t  a s t i m u l u s  
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