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T h e r m a l  E x p o s u r e s  of E c t o d e r m  Cel ls  I so la t ed  
f r o m  A m p h i b i a n  G a s t r u l a e  

The  neura l iz ing  ef fec t  of va r ious  u n r e l a t e d  chemica l  
c o m p o u n d s  ac t ing  u p o n  ga s t ru l a  e c t o d e r m  in a m p h i b i a  
can be u n d e r s t o o d  if one accep t s  HOLTFRETER'S 1 ex-  
p l a n a t i o n  of a s u b l e t h a l  cy to lys i s  of t h e  cells as t h e  
" c o m m o n  d e n o m i n a t o r "  of all  t he se  reac t ions ,  ttOLT- 
FRETER'S h y p o t h e s i s  ga ins  a d d i t i o n a l  s u p p o r t  f rom t h e  
fac t  t h a t  a l m o s t  all t h e  ar t i f ic ia l  i nduc to r s  so far  t e s t e d  
p r o d u c e  a sub l e tha l  cy to lys i s .  I n  o rde r  to  exp lore  t h e  
u n d e r l y i n g  m e c h a n i s m  of th i s  sub l e tha l  cy to lys i s  of cells, 
a s t u d y  of t he  ac t ion  of t h e r m a l  exposu re s  on t h e  iso-  
l a t e d  e c t o d e r m  cells of gas t ru l a  has  been  m a d e ;  an 
a t t e m p t  has  also been  m a d e  to  fol low t h e  basoph i l i a  a f t e r  
such  a t h e r m a l  t r e a t m e n t .  

The  p r e s u m p t i v e  e c t o d e r m  cells were  r e m o v e d  f r o m  
ear ly  gas t ru l ae  of Trilurus alpestris. In  a spec ia l ly  
des igned  t h e r m o s t a t ,  t he  cells were  e x p o s e d  for  t h e  
des i red  l e n g t h  of t ime ,  t h e  t e m p e r a t u r e  v a r y i n g  b e t w e e n  
26 ° a n d  42 ° . Fo l l owing  the  h e a t  t r e a t m e n t ,  the  cells were  
t r a n s f e r r e d  to  n o r m a l  HOLTFRETER so lu t ion  a t  19 ° for  
cul ture .  The  t o t a l  n u m b e r  of e x p l a n t s  m a d e  was  150. 
The  m i n i m a l  pe r iod  of cu l tu re  was  7 days ,  t he  m a x i m a l  
14 days .  The  e x p l a n t s  were  f ixed  in ZENKER'S f lu id  w i t h  
acet ic  acid and  the  sec t ions  were  s t a i n e d  in To lu id in  
blue  to  follow t h e  basoph i l i a  of t h e  cells. 

Discussion. The  foregoing  e x p e r i m e n t s  m a k e  i t  c lear  
t h a t  t h e r m a l  shocks  e x e r t e d  on t h e  i so l a t ed  g a s t r u l a  
e c t o d e r m  are ine f fec t ive  in p r o d u c i n g  neu ra l i za t ion .  The  
c h a n g e s  p r o d u c e d  b y  a s u b l e t h a l  cy to lys i s  are  t h u s  n o t  
necessa r i ly  t h e  s a m e  in h e a t  t r e a t e d  a n d  chemica l l y  
t r e a t e d  cells. I t  looks as if a ce r t a in  " t y p e "  of mi ld  cy to -  
lysis, b u t  no t  all cy to lys i s ,  can  lead to  neura l  d i f fe ren t ia -  
i ron.  

BRACHET'S c la im t h a t  n u c l e o p r o t e i n  g ranu les  p l a y  a 
p a r t  in  t h e  process  of i n d u c t i o n  a n d  d i f f e r e n t i a t i o n  of 
cells is in a g r e e m e n t  w i th  t he  fa i lure  of d i f f e r e n t i a t i o n  
in our  h e a t - t r e a t e d  e c t o d e r m  cells:  w h e n e v e r  t h e r e  is a 
w e a k  or no  c y t o p l a s m i c  ba soph i l i a  in t he  ceils, t h e r e  is 
i n v a r i a b l y  a b lock ing  of d e v e l o p m e n t .  T h a t  h e a t  shocks  
r e su l t  in t he  d e p o l y m e r i z a t i o n  of D N A  w i t h  an  inc rease  
in t h e  m a x i m u m  of u l t r av io l e t  a b s o r p t i o n  (THOMAS2), 
a n d  p r o d u c e  a c o m p l e t e  i n h i b i t i o n  of r ibonuc le ic  acid  
s y n t h e s i s  (STEINERT3), is a l r eady  known .  

I j .  HOLTFRErE2, Syrup. Soc. exp. Biol. 2, 17 (1948). 
2 R. THOMAS, Exper. 7, ~26I (1951). 
3 M. STF.XNERT, Bull. Soc. Chim. Biol. 33, 549 (1951). 

A t  t h e  low range  of t e m p e r a t u r e  shocks ,  some of the 
cells m a y  b e c o me  r ev i t a l i zed  a n d  d i f f e r en t i a t e  into 
e p i d e r m a l  s t ruc tu re s .  This  conf i rms ,  on exp l an t s ,  what 
BRACHET x h a d  o b s e r v e d  a f t e r  i m p l a n t a t i o n  of heat- 
t r e a t e d  cells i n to  n o r m a l  gas t ru lae .  He  has  o b s e r v e d  that  
th is  r ev i t a l i z a t i on  of t he  cells is l i nked  w i t h  a reappear-  
ance  of t h e  basoph i l i c  g ranu les ;  we h a v e  been  able to 
obse rve  c y t o c h e m i c a l l y  a s imi la r  p h e n o m e n o n  in our 
cells. B u t  one shou ld  ins is t  on the  m o d e  of d i f ferent ia t ion 
s h o w n  b y  t h e  r ev i t a l i zed  cells:  t h e y  b e c o me  epidermal  
a n d  n o t  neura l .  Thus  the  c y t o l y t i c  ac t ion  of t he  heat ,  if 
t he re  is any ,  does n o t  in i t i a te  t h e  n e u r a l i z a t i o n  of the 
i so la ted  g a s t r u l a  e c t o d e r m  cells, in  c o n t r a s t  w i t h  the 
c y t o l y t i c  ac t ions  of chemica ls .  I t  is t h u s  c lear  that  
neu ra l i za t ion  can  on ly  r e su l t  f r o m  a c e r t a i n  " t y p e "  of 
s u b l e t h a l  cy to lys i s  a n d  t h a t  t h e r m a l  exposu re s  in the 
t e m p e r a t u r e  r ange  s t u d i e d  do n o t  p r o v i d e  for  such a 
t i ssue  r e a c t i o n  in i so la ted  cond i t ion .  S. 2¢IOOKERJEE 2 

Laboratory for A nimal Morphology, University o] Brus- 
sels, M a y  28, 1953. 

Rdsumd 
Des e x p l a n t a t s  e c t o d e r m i q u e s  de gas t ru la s  de Triturus 

alpestris on t  6t6 soumis  ~ des chocs  t h e r m i q u e s  dans  des 
cond i t i ons  varifies;  il ne  s ' e s t  j a m a i s  p r o d u i t  de neurali- 
s a t i on  des  e x p l a n t a t s ,  d o n t  la basoph i l i e  6 ta i t  tr~s 
faible.  I1 f au t  en  conc lure  que  la n e u r a l i s a t i o n  des ex- 
p l a n t a t s  e c t o d e r m i q u e s  ne se p r o d u i t  que  lorsque  les 
cellules on t  6t6 soumises  ~ un  t y p e  pa r t i cu l i e r  de pr6- 
cy to lyse .  

1 j ,  BRACtfET, Syrup. Soc. exp. Biol. 6,.?,, 173 (1952). 
2 Present address: Cell Research Unit, Chittaranjan Cancer 

Hospital, Calcutta 26, India. 

A b h i i n g i g k e i t  der  Katalaseakt iv i t~ i t  
y o n  der  H 2 0 2 - K o n z e n t r a t i o n  

Die se i t  m e h r  als 20 J a h r e n  b e s c h r i e b e n e  Abhlingig- 
kei t  de r  K a t a l a s e a k t i v i t g t  ( m o n o m o l e k u l a r e  Reakt ions-  
k o n s t a n t e )  yon  der  v e r w e n d e t e n  H=O=-Konzentrat ion 
wi rd  n a c h  U n t e r s u c h u n g e n  v o n  TItEORELL 1, BONNICH- 
SEN, CHANCE u n d  THEORELL 2 als A r t e f a k t  angesehen ,  das 

1 H. THEORELL, Exper. g, 100 (1948). 
2 R. K. BONNICHSEN, B. CHANCE und H. THEORELL, Acta chem. 

scand. 1, 685 (1947). 

Results 

Thermal exposure at ° No. of eases Time exposed, in hours or Nature of basophilia Type of differentiation 
minutes 

26 
28 
28 
20 
30 
32 
34 
34 
35 
37 
37 
40 
40 
42 

Control (19) 

12 
12 

8 
12 
8 
8 

12 
8 
8 

12 
8 

12 
8 

12 
10 

1 hour 
1 hour 

24 hours 
1 hour 
2 hours 
3 hours 
1 hour 
2 hours 
2 hours 
1 hour 
3 hours 
5 minutes 

15 minutes 
3 minutes 

low 
low 
low 
weaker 
weaker 
very weak 
very weak 
very weak 
very weak 
almost removed 
almost removed 
almost removed 
almost removed 
removed 
rich 

blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
epidermal 


