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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 .  
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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. 
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Fig. 2. -- Micrograph of freshly prepared nervous tissue of the cerebral cortex of the rabbit taken wih the described apparatus and 
a Zeiss phase contrast microscope. Magnification 2000 × 

precise ly  e n o u g h  (viz. on ly  b y  c h a n g i n g  filters).  A f lash 
a p p a r a t u s  was  c o n s t r u c t e d  w h i c h  lacked  these  a n d  o t h e r  
fai lures.  

F igu re  1 shows  a wi r ing  scheme  of t he  e lec t ron  flash.  
The  l a m p  used  for  t h i s  a p p a r a t u s  is t he  e lec t ron  f lash  t u b e  
of t h e  P h y s .  T e c h n .  W e r k s t A t t e n  Prof .  Dr.  Ing .  H e i m a n n  
in  W i e s b a d e n  (Germany) .  T h i s  l a m p  c a n  p roduce  more  
t h a n  7500 lm sec pe r  f lash.  The  l a m p  is m o u n t e d  d i r ec t ly  
u n d e r  t h e  c o n d e n s o r  lens of t he  microscope.  T h e  m i r r o r  
of t h e  mic roscope  is r ep laced  b y  a glass  slide,  w h i c h  is 
p e r v i o u s  to  t h e  f lash  l igh t  a n d  ref lec ts  m o s t  of t h e  l igh t  
f rom t h e  microscopic  l a m p  in  t he  usua l  way.  

T h e  l igh t  i n t e n s i t y  is r egu l a t ed  b y  a series of conden-  
sors, w h i c h  a re  c o n n e c t e d  para l le l  t o  t he  f l ash  t u b e  a n d  
h a v i n g  va lues  b e t w e e n  1 a n d  5 t i m e s  50 ~xF. One  or  severa l  
g roups  of condensor s  cou ld  be  d i scharged ,  w h i c h  gave  t h e  
des i red  a m o u n t  of l igh t  for t h e  n e g a t i v e  of t h e  film. A 
swi t ch  was  c o n s t r u c t e d ,  w h i c h  i n d i c a t e d  so-cal led ' f l a sh-  
fac to r s ' .  

T h e  T a b l e  shows t h e  f l a sh- fac to rs  ( =  pos i t ion  of 
swi tch)  a n d  t h e  ob jec t ive - l enses  of t h e  microscope.  T h e  
f l a sh fac to r s  fac i l i t a t e  o b t a i n i n g  n e g a t i v e s  w i t h  t h e  s ame  
dens i ty .  

Since t h e  r a t ios  of t h e  a m o u n t  of l igh t  for  p h a s e  con-  
t r a s t  lenses were  n o t  precise ly  known ,  a series of measu re -  
m e n t s  were  ca r r i ed  o u t  w i t h  a d e n s i t o m e t e r  p laced  in t h e  
t u b e  of t h e  microscope .  W' i th  t h e  Zeiss p h a s e  c o n t r a s t  
lenses used,  t h e  va lues  m e a s u r e d  were a p p r o x i m a t e l y  in- 
ve rse ly  p r o p o r t i o n a l  to  the  2/5 power  of t h e  m a g n i f i c a t i o n  
of t h e  ob jec t ive- lenses .  T h e  a m o u n t  of l igh t  necessa ry  to  
p roduce  t h e  s ame  degree  of b l a c k e n i n g  of t h e  n e g a t i v e s  

shows, for t h e  ob j ec t i ve  lenses 10 × ,  40 x ,  100 × ,  a 
r a t io  of a p p r o x i m a t e l y  2 : 4 : 5, w h i c h  led to t h e  choice  of 
t h e  a b o v e - m e n t i o n e d  f lash- fac tors .  F igu re  2 shows  a 
m i c r o g r a p h  of f r e sh ly  p r e p a r e d  n e r v o u s  t i ssue  of t h e  cere- 
b ra l  co r t ex  of t h e  r a b b i t  t a k e n  w i t h  t h e  a p p a r a t u s  
desc r ibed  (mag n i f i c a t i o n  2000 ×) .  

Flash-factor 
( = position of switch) Objective-lens 

1 
1.5 
2 
3 
4 
5 

10 x 
40 x 
10 x phase-contras t  

100 × oil immersion 
40 × phase cont ras t  

100 K oil immersion phase contras t  
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Rdsumd 

D e s c r i p t i o n  d ' u n  appa re i l  5. 6clair  61ectronique r6glable  
p o u r  la  microscopic  au c o n t r a s t e  de phase .  Le  c i r cu i t  
p r6sen t6  p e r m e t  de r6gler  61ec t ron iquemen t  la q u a n t i t 6  
de lumi~re  p a r  <~flash~>; ce r6 su l t a t  es t  o b t e n u  p a r  une  
d i m i n u t i o n  ou  une  a u g m e n t a t i o n  d u  n o m b r e  de  co n d en -  
s a t eu r s  de 50 lxF, d a n s  le c i rcui t .  


