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N a h r u n g  auf,  u n d  2 d e r s e l b e n  e r r e i c h t e n  das  S t a d i u m ,  
in d e m  das  3. u n d  4. F o r t s a t z p a a r  m i t  d e m  d a z u g e h 6 r i -  
gen Ske l e t t  ange l eg t  war .  

Abb. 3. 10 Tage alter Pluteus von Sphaerechinus granularis 
(VergrSsserung 150:1). 

Die S k e l e t t e  d ieser  15 Merogone  weisen  re in  vXte r l i chen  
Typus  a u f  (keine Gi t t e r s tAbe ,  ke ine  o r a l e n  Sche i t e l -  
stAbe). I n  e in igen  FAllen w a r e n  Z u s a t z z a c k e n  v o r h a n d e n ,  
wie das  bei  Psammechinus u n d  Paracentrotus h/ iuf ig  vor -  
kommt .  Die  A b b i l d u n g e n  1-3 ze igen das  S k e l e t t  v o n  Mut -  
ter (Sphaerechinus), V a t e r  (Paracentrotus) u n d  Merogon .  

Abb.4. 18Tage alter Merogonvon Sphaerechinus-granularis-Plasma 
und Paraeentrotus-lividus-Kern (VergrSsserung 150: 1). 

Die r e l a t i ve  LAnge der  Oral-  u n d  Anals tS .be  fo lg t  d e m  
P s a m m e c h i n u s - ( P a r a c e n t r o t u s - ) T y p u s ,  n i c h t  d e m  SphS.- 
r ech inus typus .  

Die W i m p e r e p a u l e t t e n  d e r  ~ilteren Merogone  weisen  
P a r a c e n t r o t u s t y p u s  auf.  

Die  L a r v e n f o r m  is t  bei  d en  n o c h  j u n g e n  M e r o g o n e n  
re in  vAter l ich ,  m i t  s p i t z e m  Schei te l .  Die  Sche i te l s tAbe  
we i sen  die t y p i s c h e  K e u l e n f o r m  auf.  D a n n  a b e r  r u n d e t  
s ich n o c h  i m  4 - F o r t s ~ t z e - S t a d i u m  der  Sche i t e l  ab ,  wie es 
fiir Sphaerechinus c h a r a k t e r i s t i s c h  i s t  (Abb.  2), es e n t -  
s t e h t  f iber  d e n  k e u l e n f 6 r m i g e n  E n d e n  de r  S c h e i t e l s t ~ b e  
e in  H o h l r a u m ,  in d e n  l ange  Z a c k e n  de r  K 6 r p e r s t ~ b e  
h i n e i n w a c h s e n ,  wie sie n o r m a l e r w e i s e  wede r  be i  Psam- 
mechinus (Paracentrotus) n o c h  bei Sphaerechinus vor -  
k o m m e n  (Abb.  4). Die Forts~i tze  de r  ~ilteren M e r o g o n e  
w e r d e n  m e h r  b r e i t  u n d  l a p p e n f 6 r m i g ,  wie es ftir Sphaere- 
chinus c h a r a k t e r i s t i s c h  ist .  

L. VON UBISCH 
Paradis, Norwegen, den 7. 3lai 1953. 

Summary 
D e - n u c l e a t e d  eggs of Sphaerechinus granularis were  

fe r t i l i sed  w i t h  s p e r m s  of Psammechinus microtuberculatus 
a n d  Paracentrotus lividus ( h e t e r o s p e r m  mcrogones ) .  I t  
was  poss ib le  to  c u l t u r e  15 e m b r y o s  u p  to  t h e  p l u t e u s  
s tage .  T h e  ske le tons ,  t h e  r e l a t i v e  l e n g t h s  of t h e  f i r s t  
p a i r  of lobes,  t h e  b o d y  f o r m  of t h e  y o u n g  m e r o g o n e s  a n d  
t h e  c i l i a ted  b a n d s  of t h e  o lder  m e r o g o n e s  al l  s h o w  
p a t e r n a l  c h a r a c t e r s .  I n  t h e  o lder  merogones ,  t h e  v e r t e x  
was r o u n d e d  a n d  t h e  lobes  more  l o b u l a t e  t h a n  is c h a r a c -  
t e r i s t i c  for  Sphaerechinus. 

L i v i n g  N e r v e  S t r u c t u r e  S e e n  b y  N e w  
L i g h t  O p t i c s  

W i t h  t h e  l i g h t  mic roscope  a r r a n g e m e n t  of one  of us 1, 
some  de t a i l s  of t h e  f resh,  n o r m a l  n e r v e  f ibre  c a n  be  
r evea led .  T h e  f i nd ings  are  a l m o s t  i den t i ca l  in m a m m a l i a n  
a n d  a m p h i b i a n  ne rves .  Myel in  s h e a t h s  f r e q u e n t l y  sp l i t  
i n to  l a m e l l a r  s t r u c t u r e s ,  e spec ia l ly  a t  s h a r p  b e n d s  a n d  
o t h e r  m i n o r  t r a u m a t a .  Ves icu la r  bod ies  r a n g i n g  f r o m  
0 .3  to  2/~ are  s c a t t e r e d  t h r o u g h o u t  t h e  e n t i r e  a x o n ,  in  

1 A, WILSKA, Nature 171, 353 (1953}. 

a b c d e 

Fresh mouse nerve preparations showing: (a) a bend with the myelin sheath partially detached from the axon and laminating at the outer 
curvature, (b) a node of Ranvier, (c) intact axon structure, (d) extruded axoplasm, (e) the axon lightly pulled out from the myelin tube. 
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a g r e e m e n t  w i t h  t h e  e l e c t r o n - m i c r o s c o p i c  o b s e r v a t i o n s  
of FERN~.NDEZ-MOR.~.N 1. These  bod ies  m a k e  u p  some  
2 to  3 %  of t h e  t o t a l  v o l u m e  of a x o p l a s m .  Mos t  of t h e  
bod ies  are more  r e f r a c t i v e  t h a n  t h e  s u r r o u n d i n g  a x o n  
s t r u c t u r e .  T h e  a x o p l a s m  is eas i ly  e x t r u d e d  f r o m  t h e  c u t  
e n d  of a f ibre,  ye t  i t s  s t r u c t u r e  r e m a i n s  c o h e r e n t .  T h e  
a x o n  c a n  eas i ly  be  pu l l ed  o u t  f r o m  t h e  m y e l i n  t u b e  a n d  
s t r e t c h e d  to  s eve ra l  t i m e s  i t s  o r i g ina l  l e n g t h  w i t h o u t  
b r e a k i n g .  I n  a s t r e t c h e d  s t a t e  t h e  ves ic les  b e c o m e  o v o i d  
or  fus i form.  

As  n o t e d  b y  FERNANDEZ-MORAN, p r e v i o u s  l igh t -  
m ic roscop ic  r e s e a r c h  h a s  fa i l ed  to  s h o w  a n y  de t a i l s  in  t h e  
n o r m a l ,  f l e s h  a x o n ,  n o t  e v e n  w i t h  t h e  use  of d a r k  field,  
p o l a r i z a t i o n  or  p h a s e  c o n t r a s t .  

A. W'ILSKA a n d  M. KOTILAINEN 

Institute o/ Physiology, University o /Hels ink i ,  March 
15, 1953. 

Zusammen/assung 
D u r c h  A n w e n d u n g  eines  a b g e l t n d e r t e n  L i c h t m i k r o s -  

kops  w e r d e n  S t r u k t u r e n  in l e b e n d f r i s c h e n  N e r v e n f a s e r n ,  
die l i c h t o p t i s c h  b i s h e r  u n s i c h t b a r  gewesen  s ind,  d e u t l i c h  
gesehen .  

1 H. FERNANDEZ-MORkN, Exp. Cell Res. I, 143, 309 (1950); 
3, 5 (1952). 

Separation and Identification of the Degradation 
Products of Purines and Nucleic Acids on Acid 
Hydrolysis b y  C i r c u l a r  Paper Chromatography 

I n  t h e  course  of  o u r  i n v e s t i g a t i o n s  o n  t h e  s e p a r a t i o n  
a n d  i d e n t i f i c a t i o n  of p u r i n e  a n d  p y r i m i d i n e  base s  b y  
c i r cu l a r  p a p e r  c h r o m a t o g r a p h y ~ ,  we i n v e s t i g a t e d  t h e  
n a t u r e  of t h e  p r o d u c t s  f o r m e d  a f t e r  ac id  h y d r o l y s i s  of 
p u r i n e s  a n d  nuc le ic  acids,  u s i n g  t h e  r e a g e n t s ,  s o d i u m  
1 : 2  N a p h t h o q u i n o n e  4 - s u l p h o n a t e  (FoLIN'S r eagen t )  in  
a c e t o n e  2, n i n h y d r i n  in  a c e t o n e  1 a n d  t h e  c o n t a c t  p r i n t i n g  
t e c h n i q u e  u s ing  p h o t o g r a p h i c  p a p e r  a n d  f i l t e red  u l t r a -  
v io l e t  l i gh t  3 for  t h e  i d e n t i f i c a t i o n  of t h e  s u b s t a n c e s  
s e p a r a t e d  on  t h e  c h r o m a t o g r a m .  W h i l e  t h i s  w o r k  was  in  
progress ,  FRICK 4 r e p o r t e d  t h e  f o r m a t i o n  of a m i n o  ac ids  in  
ac id  h y d r o l y s a t e s  of a d e n i n e  b y  p a p e r  c h r o m a t o g r a p h y .  
He  also o b s e r v e d  t h e  f o r m a t i o n  of two  u l t r a v i o l e t  spo t s  
in  a d d i t i o n  to  t h e  s t r o n g  n i n h y d r i n - p o s i t i v e  spo t  in  t h e  
pos i t i on  of g lyc ine  a f t e r  ac id  h y d r o l y s i s  of aden ine .  I n  
v iew of t h e  a b o v e  f ind ings  of FRICK a n d  ou r  o b s e r v a t i o n s  
on  t h e  m a r k e d  d i f fe rences  o b s e r v e d  in t h e  h y d r o l y s i s  
p r o d u c t s  of aden ine ,  nuc le ic  acids,  adenos ine ,  a d e n y l i c  
acid,  a d e n o s i n e - 3 - p h o s p h o r i c  ac id  on  t h e  one  h a n d  a n d  
those  of t h e  o t h e r  p u r i n e s  a n d  p y r i m i d i n e s  on  t h e  o t h e r  
p r o m p t e d  us to  r e p o r t  ou r  o b s e r v a t i o n s .  

A d e n i n e  (25 mg) was  hy .dro lysed  w i t h  (3 c m  3) 6 
N o r m a l  h y d r o c h l o r i c  ac id  b y  a u t o c l a v i n g  a t  15 lbs.  
p r e s su re  for  6 h. A f t e r  r e m o v i n g  t h e  acid,  t h e  s o l u t i o n  
was  s p o t t e d  in 3 a l i q u o t s  of 5 / ,1  on  t h e  c i r c u m f e r e n c e  of  
a circle  d r a w n  a t  t h e  c e n t r e  of t h e  f i l te r  p a p e r  ( W h a t m a n  
No. 1, 24 c m  d i a m e t e r )  a n d  d e v e l o p e d  w i t h  n - b u t a n o l -  
a c e t i c - a c i d - w a t e r  a c c o r d i n g  t o  t h e  p r o c e d u r e  d e s c r i b e d  
by  GIRI a n d  RAO 1. A f t e r  d ry ing ,  t h e  c h r o m a t o g r a m  was  
c u t  i n t o  t h r e e  sec tors ,  e a c h  c o n t a i n i n g  t h e  h y d r o l y s i s  
p r o d u c t s  of a d e n i n e  s e p a r a t e d .  One  of t h e  sec to r s  was  

1 I{. V. GIRI and N. A. N. RAO, Nature 169, 923 (1952); J. Ind. 
Inst. Sci. 34, 95 (1952). 

2 K. V. GXRI and A. NAGABHUSHANAM, Naturwissenschaften 23, 
548 (1952). 

3 R. MARKHAM and J. D. SMITH, Biochemical J. 4~, 294 (1949). 
4 G. FRICK, Nature 169, 759 (1952). 

s p r a y e d  w i t h  0,2 % n i n h y d r i n  in  a c e t o n e  1 a n d  t h e  other 
w i t h  FOLIN'S r e a g e n t  2. T h e  t h i r d  sec to r  was  p laced  on a 
p h o t o g r a p h i c  p a p e r  a n d  ex p o s ed  to  f i l t e red  ul t raviole t  
l i gh t  a n d  d e v e l o p e d  a c c o r d i n g  to  t h e  p r o c e d u r e  described 
b y  MARKHAM a n d  SMITH ~ (Fig. 1). 

Fig. 1.--Different sectors of circular paper chromatogram of adenine 
hydrolysate treated as indicated below. N Sprayed with ninhydrin. 
F Sprayed with FOLIN'S reagent. U Contact print of the sector taken 

in the ultraviolet. 

I t  was  o b s e r v e d  t h a t  t h e  a d e n i n e  h y d r o l y s a t e  gives 
t h r e e  c lear  b a n d s  on  t h e  c h r o m a t o g r a m :  (1) T h e  band 
w i t h  t h e  lowes t  R: v a l u e  (0.38) gives  p u r p l e  co lour  with 
n i n h y d r i n  a n d  g reen  co lour  w i t h  FOLIN'S r e a g e n t  and 
occupies  t h e  pos i t i on  of g lyc ine  on  t h e  ch roma tog ra rn ;  
(2) t h e  s econd  b a n d  w i t h  R / v a l u e  (0.69) h i g h e r  t h a n  the 
f i r s t  b a n d  gives  f a i n t  ye l low co lou r  w i t h  n i n h y d r i n  (out- 
l ined  w i t h  penci l  in  Fig.  1) a n d  i n t e n s e  p u r p l e  with 
FOLIN'S r e a g e n t .  I t  is a lso c h a r a c t e r i s e d  b y  ul t raviole t  
a b s o r p t i o n  as i t  a p p e a r s  o n  t h e  c o n t a c t  p r i n t ;  an d  (3) 
t h e  t h i r d  b a n d  w h i c h  a p p e a r s  on  t h e  s ec to r  o b t a i n e d  by 
c o n t a c t  p r i n t i n g  t e c h n i q u e  is d u e  to  u n h y d r o l y s e d  ade- 
n ine .  F i g u r e  2 is t h e  r e p r o d u c t i o n  of t h e  c h r o m a t o g r a m  
of  a d e n i n e  a n d  a d e n i n e  h y d r o l y s a t e  o b t a i n e d  b y  contact  
p r i n t i n g  t e c h n i q u e .  I t  shows  t h e  f o r m a t i o n  of  another  
b a n d  c h a r a c t e r i s e d  b y  t h e  u l t r a v i o l e t  l i g h t  absorpt ion,  
in  a d d i t i o n  to  t h e  one  r e l a t i n g  to  aden ine .  

Fig. 2.--A contact print of a sector of a circular paper chromatogram 
of adenine and adenine hydrolysates taken in the ultraviolet using 

a chlorine filter. A Adenine, A (h) Adenine hydrolysate. 

O t h e r  c o m p o u n d s  of a d e n i n e  a n d  nuc le ic  acids were 
s i m i l a r l y  s u b j e c t e d  to  ac id  h y d r o l y s i s  a n d  chromato-  
g r a m e d .  F i g u r e  3 is t h e  r e p r o d u c t i o n  of  t h e  chromato-  
g r a m  s h o w i n g  t h e  b a n d s  of t h e  s u b s t a n c e s  s e p a r a t e d  on 
t h e  f i l t e r  p a p e r ,  p r e s e n t  in  t h e  h y d r o l y s a t e s  of adenine, 
r i b o n u c l e i c  ac id  (R.N.A. ) ,  D e s o x y r i b o n u c l e i c  acid 
(D.N.A.) ,  Adenos ine ,  A d e n y l i c  ac id ,  a n d  Adenosine-3- 
P h o s p h o r i c  acid .  I t  was  o b s e r v e d  t h a t  a l l  t h e  substances  
c o n t a i n i n g  a d e n i n e  give,  in  a d d i t i o n  t o  t h e  b a n d  oc- 
c u p y i n g  t h e  pos i t i on  of g lyc ine  b a n d ,  a n o t h e r  band 

1 K. V. GIRI and N. A, N. RAO, Nature 169, 923 (1952); J. Ind. 
Inst. Sci. 34, 95 (1952). 

K. V. GIRI and A, NA~ABHUSHANAM, Naturwissenschaften Z3, 
548 (1952). 

a R. MARKHAM and J, D. SMnH, loc. cit. 


