
160 Br~ves communications - Brevi comunicazioni [ExPERIENTIA VoL.XVI/4]  

7,ooo 

s, ooo 

~ooo 

I ~ooa 

~,ooo 

~- 2,ooo 

~aoo 

A 27g Minutes after Injection 
B 769 Minutes after Injection 

719Minutes after Injection 

® • 

0 0 50 75 
Dose of 5-HTP [mg/kg) 

Relationship of dose of 5-hydroxytryptophan and amount of re- 
sponding in one pigeon. Each curve presents the number of responses 
made in the indicated times after injection. Values are adjusted in 
terms of the pre-injection levels of responding. Each point represents 
a single dose, except, in the case of the control and saline values 
where the median and inter-quartile range are given for 6 sessions. 
Control sessions were taken from the days preceding each 5-HTP 

injection 

Two g roups  of p igeons  were used ;  one, in  w h i c h  t h e  
5 - H T P  was  a d m i n i s t e r e d  ora l ly  (n = 4) a n d  t h e  o ther ,  a 
g roup  in w h i c h  t h e  c o m p o u n d  was i n j e c t e d  i n t r a m u s c u -  
l a r ly  (n = 4). T h e  re su l t s  of a t yp i ca l  e x p e r i m e n t  o n  a 
s ingle p igeon  in t he  l a t t e r  g roup  are  s h o w n  in t h e  F igure ,  
where  t h e  absc i ssa  axis  r e p r e s e n t s  t h e  dose  of 5 - H T P  
a d m i n i s t e r e d  (mg/kg)  a n d  t h e  o r d i n a t e  axis  t h e  t o t a l  
n u m b e r  of r e sponses  m a d e  b y  t h e  b i r d  in a specif ic  i n t e r v a l  
a f t e r  in jec t ion .  T h e  c o n t r o l  d a t a  was  c a l c u l a t e d  b y  de-  
t e r m i n i n g  t h e  m e d i a n  a n d  q u a r t e r  pe rcen t i l e  va lues  of  
d a t a  o b t a i n e d  on  d a y s  w h e n  sa l ine  or  no  5 - H T P  was  
a d m i n i s t e r e d .  Single  doses  of 25, 50, a n d  75 m g / k g  of 
5 - H T P  were  i n j ec t ed  i n t o  t h e  b r e a s t  musc le  ove r  a pe r iod  
of severa l  m o n t h s  w i t h  each  dose  g iven  a t  l eas t  twice.  T h e  

W h e n  t h e  5 - H T P  was a d m i n i s t e r e d  oral ly ,  t h e  same 
t y p e  of r e l a t i o n s h i p  was  o b t a i n e d  e x c e p t  t h a t  h i g h e r  doses 
of 5 - H T P  were r equ i r ed  to  p ro d u ce  a decrease  in  pecking.  
T h e  a p p e a r a n c e  of t h e  b e h a v i o r a l  effect  of t h e  5 - H T P  in- 
j ec t ion  occur red  l a t e r  t h a n  w h e n  a d m i n i s t e r e d  in t r a -  
muscu la r ly .  

S tud ies  are  n o w  u n d e r  w ay  in w h i c h  se ro ton in ,  5-hydro-  
x y t r y p t o p h a n  plus  Marsi l id,  a n d  s e ro ton in  a n t i m e t a b o -  
l i tes are  be ing  a d m i n i s t e r e d  to  p igeons  u n d e r  s imi la r  con-  
d i t ions  in  a n  a t t e m p t  to  d e t e r m i n e  if t h e  b e h a v i o r a l  effects 
obse rved  are  cen t ra l ,  pe r iphe ra l ,  or  bo th .  

M. H.  APRISON a n d  C. B. FERSTER 

Institute o] Psychiatric Research and Department o[ 
Psychiatry, Indiana University Medical Center, Indiana- 
polis; August 6, 1959. 

Zusammen/assung 

B e s t i m m u n g  de r  Ve rha l t ens /~nde rung  bei  T a u b e n ,  
d u r c h  I n j e k t i o n  y o n  5 - H y d r o x y t r y p t o p h a n ,  d e r  Vor s tu f e  
y o n  S e r o t o n i n  he rvo rge ru fen .  Mi t  s t e igende r  Dosis  y o n  
5 - H y d r o x y t r y p t o p h a n  wi rd  eine e n t s p r e c h e n d e  F r e q u e n z -  
v e r m i n d e r u n g  des  P i c k - V e r h a l t e n s  ausgel6s t .  

Autoradiographic Study 
of Cartilage Differentiation in Organ Culture 

R e c e n t  work  h a s  s h o w n  t h a t  r a d i o - s u l p h a t e  is t a k e n  up  
specif ical ly  b y  cells a n d  t i s sues  k n o w n  to  c o n t a i n  large 
a m o u n t s  of s u l p h o m u c o p o l y s a c c h a r i d e s  1. S tud ies  on  
y o u n g  e m b r y o s  h a v e  n o t  on ly  d e m o n s t r a t e d  a h i g h  ac t iv -  
i t y  in  e m b r y o n i c  car t i lage ,  b u t  h a v e  sugges ted  a speci f ic i ty  
of p r e c a r t i l a g i n o u s  cells in h i g h  i n c o r p o r a t i o n  of t h e  
i so type  2. T h e  p r e s e n t  no t e  descr ibes  t h e  s i t u a t i o n  in ex-  
p l a n t e d  e m b r y o n i c  somi t e s  d i f f e r e n t i a t i n g  in  t h e  condi -  
t ions  of o r g a n  cu l tu re .  

Materials and Methods. Most  of t h e  e x p e r i m e n t s  used  
ch i ck  e m b r y o s  of 41/2 d a y s  i n c u b a t i o n  (s tage 24-253),  b u t  
some l l - d a y  m o u s e  e m b r y o s  were  also employed .  Clean  
i so la t ion  of t h e  somi t ic  m a t e r i a l  was  ass i s ted  b y  t r y p s i n  
t r e a t m e n t  s . T h e  l iquid  cu l t u r e  m e d i u m  was  c o m p o s e d  of 
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Resu l t s .  T h e  spec imens  w h i c h  were  labe l led  w i t h  rad io-  
s u l p h a t e  for  16 h g a v e  suf f ic ien t  d e n s i t y  of g ra ins  for  a 
q u a l i t a t i v e  de sc r i p t i on  to  be  b a s e d  on  a s u b j e c t i v e  inspec-  
t i on  of t h e  a u t o r a d i o g r a p h s .  Af te r  labe l l ing  for 2-5 h, t h e  
a c t i v i t y  was n o t  h i g h  e n o u g h  to  m a k e  a def in i t e  e s t ima-  
t ion ,  a l t h o u g h  t h e  resu l t s  were gene ra l ly  s imi la r  to  those  
f rom t h e  spec imens  w i t h  16 h label l ing.  No essent ia l  dif- 
ference was  n o t e d  b e t w e e n  t h e  cu l tu re s  of mouse  a n d  
ch ick  somites .  

I n  t h e  spec imens  labe l led  for 16 h i m m e d i a t e l y  a f t e r  t h e  
i so la t ion  of t h e  somites ,  a n d  t h e n  fixed,  m a r k e d  a c c u m u -  
l a t ion  of t h e  i so tope  in  t h e  c h o n d r o g e n i c  b l a s t e m a  was  
a l r e a d y  qu i t e  i nd i spu t ab l e ,  a l t h o u g h  a fa i r ly  h i g h  a c t i v i t y  
was f o u n d  al l  o v e r  t h e  t i s sue  f r a g m e n t  (Fig. 1). I n  t h e  
c h o n d r o g e n i c  a r ea  t h e  g ra ins  were  m a i n l y  d i s t r i b u t e d  in 
t h e  c y t o p l a s m  of t h e  p r eca r t i l ag inous  cells a n d  in t he  
in t e rce l lu l a r  space,  whi le  t h e  a c t i v i t y  in  t h e  nuc leus  was 
v e r y  doub t fu l .  I t  is n o t e w o r t h y  t h a t  t h e  cy top l a smic  
a c t i v i t y  was  e s t i m a t e d  to  be  r e l a t i ve ly  h i g h e r  t h a n  in te r -  
cel lular  ac t iv i ty .  T h e  n u m b e r  of t h e  g ra ins  pe r  single 
p reca r t i l age  cell was  c o u n t e d  as  3.2 t i m e s  as  m a n y  as 
t hose  p e r  s ingle n o n - c h o n d r o g e n i c  cell in  t h e  somites .  On  
o b s e r v a t i o n  b y  c o n v e n t i o n a l  h i s to logica l  m e t h o d s ,  how- 
ever ,  t h e  c h o n d r o g e n i c  a r ea  of t h e  p r e s e n t  spec imens  
a p p e a r e d  mere ly  as  a c o m p a c t  a s s e m b l y  of  und i f fe ren t i -  
a t ed  p r e c a r t i l a g i n o u s  cells, no  m e t a c h r o m a t i c  s u b s t a n c e  
be ing  d e t e c t a b l e  a f t e r  s t a i n i n g  w i t h  to lu id ine  blue.  Thus ,  
t h e  se l ec t iv i ty  of t he  p r e c a r t i l a g i n o u s  b l a s t e m a  for radio-  
su lpha te ,  w h i c h  was  m a n i f e s t e d  b o t h  in t h e  i n t a c t  a n i m a l  7 
a n d  in t h e  d i spersed  t i ssue  cu l tu re  s, c an  be  wel l  con f i rmed  
in t h e  c o n d i t i o n  of o r g a n  cu l tu re .  T h e  speci f ic i ty  of t he  
p reca r t i l age  cells h a s  also b e e n  d e m o n s t r a t e d  b y  a n  im-  

muno log ica l  a p p r o a c h ,  in  wh ich  t h e  pos i t ive  r eac t ion  of 
t he se  cells to  f luo rescen t  l abe l led  a n t i s e r u m  a g a i n s t  t h e  
d i f f e r e n t i a t e d  ca r t i l age  h a s  b e e n  obse rved .  

Af t e r  a n o t h e r  48 h '  c u l t i v a t i o n  in  n o n - r a d i o a c t i v e  me-  
d i u m  ( to ta l  c u l t u r i n g  t ime,  ca. 64 h),  ca r t i l age  w i t h  m e t a -  
c h r o m a t i c  m a t r i x  was d e v e l o p e d ;  a n d  t h e  r a d i o s u l p h a t e  
t a k e n  u p  in t h e  in i t ia l  l abe l l ing  was  well  m a i n t a i n e d  in 
th i s  t i s sue  (Fig. 2). On t h e  o t h e r  h a n d ,  a s l igh t  loss of 
a c t i v i t y  was n o t e d  in the  n o n - c h o n d r a l  t issues.  As a resul t ,  
t h e  loca l i za t ion  of r a d i o s u l p h a t e  in  t h e  ca r t i l age  a p p e a r s  
to  be  v e r y  precise.  O b s e r v a t i o n  u n d e r  h i g h  m a g n i f i c a t i o n  
r e v e a l e d  t h a t  t h e  a c t i v i t y  of t h e  i n t e r ce l l u l a r  m a t e r i a l  
was  v e r y  m u c h  in tens i f i ed  in c o m p a r i s o n  w i t h  t h e  p rev i -  
ous  s tage ,  whereas  t h e  in t r ace l lu l a r  a c t i v i t y  b e c a m e  lower.  
Th i s  m u s t  i nd i ca t e  a sh i f t  of t h e  i so tope  f rom t h e  i n t e r i o r  
of t h e  p r eca r t i l ag e  cells in to  t h e  in te rce l lu la r  m a t r i x  of t h e  
newly  d i f f e r e n t i a t e d  car t i lage .  

I n  some  cases, c u l t i v a t i o n  in n o n - r a d i o a c t i v e  m e d i u m  
was  p r o l o n g e d  u p  to  96 h a f t e r  label l ing.  T h e  a u t o r a d i o -  
g r a p h y  of these  cases shows t h e  p r e s e r v a t i o n  of rad io-  
s u l p h a t e  in  t h e  ca r t i l ag inous  m a t r i x ,  on ly  a v e r y  smal l  
n u m b e r  of g ra ins  be ing  found  on  t h e  cells. Bu t ,  as a genera l  
impress ion ,  t h e  d e n s i t y  of g ra ins  pe r  u n i t  a r ea  of t h e  
m a t r i x  a p p e a r e d  less t h a n  t h a t  in  ear l ie r  s tage.  T h e  swell- 
ing of t h e  in t e rce l lu l a r  m a t r i x  caused  b y  t h e  depos i t i on  

7 R. AMPRINO, Acta anat. 24, 121 (1955). - P. M. JOI1NSTON and 
C. L. COMAR, J. biophys, biochem. Cytol. 3, 231 (1957). 

s R. E. MANCINI, L. NUEZ, amid E.S.  LUSTING, J. Histochcm. 
Cytochem. 4, 444 (1956). 

T. S. OKADA and R. M. CLAYTON, in preparation. 

Fig. 1. - Autoradiograph of the culture fixed immediately after label- Fig. 2. -- Autoradiograph of the culture fixed 48 h, after labelling in 
ling in the initial stage of culturing. High uptake of radiosulphate the initial stage. Note that the intercellular activity is higher than 
is seen in the ehondrogenic blastema, the grains being mainly distrib- in the previous stage shown in Figure 1 (Haematoxylin and diluted 
uted over intracellular sites (Haematoxylin and diluted eosin, chick) eosin, chick) 

C: Precartilaginous (in Fig. I) or cartilaginou.~ area (in Fig. 2). M: Myogenic area 
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of newly  syn thes i zed  g round  subs t ance  would  br ing  a b o u t  
t he  dispersal  of t he  grains  per  un i t  area;  t h u s  t he  ac tua l  
decrease  in the  t o t a l  ac t iv i ty  in t he  car t i lage  m a y  no t  be 
as grea t  as sugges ted  by  the  grain  dens i ty .  

Mesonephr ic  t issue also picked up some rad iosu lpha te  
u n d e r  o rgan  cu l ture  condi t ions ,  and  the  ac t iv i ty  was  still  
p re se rved  a f t e r  2 days '  cu l tu r ing  in non- rad ioac t ive  me-  
d ium,  b y  which  t ime  typ ica l  mesoneph r i c  t ubu le s  were 
formed.  The ac t iv i ty  of th is  t issue,  however ,  was  less t h a n  
t h a t  of even  the  non-chondra l  c o m p o n e n t s  of somites ,  and  
far  below t h a t  of the  chondrogen ic  tissue. This fact  de- 
m o n s t r a t e s  t h a t  t h e  specif ic i ty  of the  up t ake  of radio-  
su lpha te  by  d i f fe ren t  k inds  of t issue is well m a i n t a i n e d  in 
isolated t issue f ragments .  

Discussion. The  up t ake  of r ad iosu lpha te  by  cells and  
s u b s e q u e n t  m o v e m e n t  in to  m a t r i x  have  been  p rev ious ly  
shown in the  d i f f e ren t i a t ed  car t i lage  of t h e  adu l t  mouse*° 
and  of t he  late  chick  e m b r y o  lL The  p r e sen t  resul ts  in- 
d ica te  t h a t  a s imilar  sh i f t  of t r ace r  t akes  place in t he  
init ial  d i f fe ren t ia t ion  of precar t i lage  in to  car t i lage wi th  
m e t a e h r o m a t i c  mat r ix .  

No m e t a c h r o m a t i c  subs t ance  is de tec tab le  in the  pre-  
car t i lag inous  t issue,  and  it the re fore  seems likely t h a t  t he  
subs t ance  in to  wh ich  the  isotope is i nco rpo ra t ed  is a pre-  
cursor  of the  su lpho-mucopo lysaccha r ides  of t he  fu tu re  
mat r ix .  The exis tence  of such a p recursor  has  been  sug- 
ges ted f rom the  resul ts  of P A S  staining*% while i t  has  also 
been  c la imed t h a t  chondro i t i n  su lpha te  does no t  appea r  
unt i l  a f te r  car t i lage  becomes  his tological ly d i f fe ren t i a ted  13. 
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Zusammen[assung 

A u f n a h m e  und  Verha l t en  von 35-S-Sulfat wurde  in e iner  
O r g a n k u l t u r  sich d i f fe renz ie render  Somi ten  yon  Ht ihner -  
und  MAuse -Embryonen  un te r such t .  Die Vorknorpe lze l len  
zeigten den gr6ss ten  I s o t o p en e i n b au  im Vergleich zu 
a n d e r n  m e s o d e r m a l e n  Zellen. Nach  Vol l endung  der  
Knorpe td i f f e renz ie rung  fand  sich das  yon  den  Vor-  
knorpelze l len  a u f g e n o m m e n e  I s o t o p  in der  interzel luI~ren 
Matr ix .  

*o S. R. PELC and A. GLUCKSMAN, Exper. Cell Res. 8, 336 (1955). 
11 H. B. FELL, E. MELLANBY, and S. R. PELC, J. Physiol. 134, 

179 (1956). 
** A. MOSCONA and H. MOSCO~A, J. Anat. 86, ~87 (1952). 
,3 H. HOLTZER, Oral communication at UNESCO-Symposium 

(Edinburgh 1957) : Biological Organisatio~ (Ed. C. H. VCAD~OINGTON, 
Pergamon Press, London), in press. 

P R O  L A B O R A T O R I O  

A n  A d j u s t a b l e  S y n c h r o n i z e d  E l e c t r o n  F l a s h  for  
P h a s e  C o n t r a s t  M i c r o g r a p h y  

The  growing use of phase  c o n t r a s t  mic roscopy  for  t h e  
s t u d y  of bra in  t issue m a d e  a di f f icul ty  which  was  felt  in 
t he  p h o t o g r a p h i c  recording  of t he  p ic tures  ob ta ined .  In  
th is  form of microscopy,  t he  p repa ra t ions  s tud ied  are 
o f t en  n o t  f ixed and  usual ly  show in tense  B r o w n i a n  m o v e -  
ment ,  which  m a y  make  an  e x t r e m e l y  sho r t  exposure  t ime  
indispensable .  However ,  t h i s  d e m a n d  is ve ry  diff icul t  to  
meet ,  since wi th  t h e  same source of l ight,  t h e  p ic tures  
h a v e  a lower l ight  i n t ens i t y  t h a n  those  of c o m m o n  mi-  
c roscopy w i t h  d i aphenous  light.  Phase  c o n t r a s t  micro-  
scopy  there fore  of ten  requires  f lash exposure  w i th  e x t r a  
s t rong  l ight  in tens i ty .  The commerc ia l ly  avai lable  f lash 
a p p a r a t u s  for m i c r o g r a p h y  are no t  su i table  for th is  pur-  
pose,  because  t h e  exposure  t ime  c a n n o t  be r egu la t ed  
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Fig. 1.--Wiring scheme of an electron flash for phase contrast microscopy 

A double rectifier delivers two voltages one of 4- 1000 V and another of 4- 300 V with regard to a common negative pole. Between 
the output of 4- 1000 V and earth, a set of condensors is connected with a total capacity of 50 [zF. With the aid of a switch, one to six 
condensors of 50 btF can he added in parallel. To prevent sparks, which occur when unloaded condensors are added to the original set 
by means of the switch, the positive pole of each condensor is connected via a resistor of 1 Meg0hm with the wire of the 4- 1000 V. 

In this way all condensors are charged to 4- i000 V, except very shortly after the discharge. 
Between earth and the sparking plug of the electron flash bulb, the secondary coil of a high voltage transformer is connected. The 
primary coil of this transformer is connected in series with a condensor of 0-1 [zF and in parallel with a resistor of 1 MegOhm, which 
is part of a resistor bridge of 1-5 MegOhm between 0 and + 1000 V. One of the poles of the condensor has now in this way a potential of 
2/3 × 1000 V. The resistor of 1 MegOhm can be short-circuited through a switch, at which moment the potential of this condensor 
drops suddenly from q- 1000 V to 0 V. This discharge causes sufficient potential to ignite the flash bulb. In this circuit, the discharge 

of the condensors causes an amount of light which is approximately proportional to the total capacity of the condensors. 


