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BILLETER a n d  MIESCHER 1 p r o p o s e d  a s c h e m e  to  
a c c o u n t  for  t h e  o x i d a t i o n  p r o d u c t s  of cho l e s t e r o l  a c e t a t e  
d i b r o m i d e .  T h e y  a s s u m e  t h a t  in  t h e  f i r s t  p lace  t e r t i a r y  
C - a t o m s  are a t t a c k e d  b y  oxygen ,  t h u s  y i e ld ing  t e r t i a r y  
a lcohols .  These  p o i n t s  a re  l i ab le  to  f u r t h e r  o x i d a t i o n s .  

W i t h  t h e  a id  of t he se  a s s u m p t i o n s  i t  is poss ib le  to  
e x p l a i n  t h e  f o r m a t i o n  of t h e  o x i d a t i o n  p r o d u c t s  i so l a t ed  
so far .  All  t h e s e  s u b s t a n c e s  are  f o r m e d  b y  t h e  d e s t r u c -  
t i o n  of t h e  s i d e - c h a i n  or b y  t h e  o x i d a t i o n  of r ing  D.  

As yet ,  o n l y  one  c o m p o u n d ,  A - 3 , 5 - a n d r o s t a d i e n e -  
d ione-7 ,17 (see above) ,  whe re  o x i d a t i o n  h a d  o c c u r r e d  in  
r ing  B, h a d  b e e n  i so la ted .  

T h e  f o r m a t i o n  of 7 - o x o - d e h y d r o - i s o - a n d r o s t e r o n e  
a c e t a t e  m a y  be  e x p l a i n e d  b y  t h e  p r e s e n c e  o f u n b r o m i n a t -  
cd cho le s t e ro l  a ce t a t e ,  w h i c h  u s u a l l y  occurs  in  t h e  s t a r t -  
ing  m a t e r i a l .  T h i s  c o n t a m i n a t i o n  will  be  ox id i zed  a t  C 7. 

O t h e r  5,6 u n s a t u r a t e d  s t e ro ids  as wel l  y ie ld  7-oxo-  
c o m p o u n d s  on  o x i d a t i o n ,  for  i n s t a n c e  cho le s t e ro l  a c e t a t e  
to  7 -oxo-cho le s t e ro l  a c e t a t e  (V~rlNDAUS, LETTR]~ a n d  
SCHENCK2). 

T h e  7 -oxo-cho les t e ro l  a c e t a t e  on  f u r t h e r  o x i d a t i o n  
will lose t h e  s ide -cha in  to  g ive  7 - o x o - d e h y d r o - i s o - a n d r o -  
s t e r o n e  ace t a t e .  

L i t t l e  c an  be  sa id  a b o u t  t h e  a m o u n t  of t h i s  c o m p o u n d  
f o r m e d  d u r i n g  t h e  o x i d a t i o n  of d i b r o m o - c h o l e s t e r o l  
a ce t a t e ,  b u t  i t  will  d e p e n d  on  t h e  c o m p l e t e n e s s  of t h e  
b r o m i n a t i o n  a n d  t h u s  w ide ly  v a r y .  

C. C. BOLT 
R e s e a r c h  L a b o r a t o r i e s ,  N. V. Organon ,  Oss, H o l l a n d ,  

Apr i l  24, 1951. 

Zusammen /as sung  

Bei  de r  R e i n i g u n g  y o n  t e c h n i s c h e m  T r a n s - D e h y d r o -  
a n d r o s t e r o n a z e t a t  ge l ang  es, d u r c h  C h r o m a t o g r a p h i e  
de r  l e t z t e n  M u t t e r l a u g e n  A 5 - 3 f l - a z e t o x y - a n d r o s t e n - d i o n -  
(7,17) zu isol ieren.  Diese  V e r b i n d u n g  w a r  b i s h e r  in  den  
O x y d a t i o n s p r o d u k t e n  des  C h o l e s t e r i n a z e t a t d i b r o m i d s  
n o c h  n i c h t  g e f u n d e n  wo r den .  \ V a h r s c h e i n l i c h  i s t  sie 
bei  de r  O x y d a t i o n  y o n  n i c h t  b r o m i e r t e m  Choles te ro l -  
a z e t a t  e n t s t a n d e n .  

1 J. R. BILLETER and K. MIESCHER, Helv. chim. acta 30, 1414 
(1947), 

2 A. ~VINDAU$, H. I,ETTRI~, and FR. SCHENCK, Ann. Chem. 520, 
93 (1935). 

The N o m e n c l a t u r e  o f  the Spinochromes  
of Sea Urchins  

T h e  n a m e  e c h i n o c h r o m e  was  c o i n e d  in 1885 b y  MAc- 
MUNN 1 to  d e s i g n a t e  t h e  r ed  p i g m e n t  of t h e  e l aeocy te s  of 
s ea  u r ch in .  T h e  n a m e  s p i n o c h r o m e  was  g i v e n  in  1938 
b y  LEDERER a n d  GLASER 2 for  a s i m i l a r  d a r k e r  p i g m e n t  
f o u n d  in  t h e  sp ines  of t h e  sea  u r ch i n ,  Paracentrotus 
lividus. I n  1939 KUHN a n d  WALLENFELS 2 p r o p o s e d  to  
a d d  suf f ixes  to  e c h i n o c h r o m e  a n d  s p i n o c h r o m e  to  
d i s t i n g u i s h  t h e  v a r i o u s  p i g m e n t s  f o u n d  in  t h e  eggs a n d  
sp ines  of d i f f e r e n t  species .  T h e  p i g m e n t  i so l a t ed  f rom 
Arbacia pustolusa eggs was  ca l l ed  e c h i n o c h r o m e  A a n d  
t h a t  f r o m  Paracentrotus lividus sp ines  ca l led  sp ino-  
c h r o m e  P .  On  t h e  e v i d e n c e  a v a i l a b l e  in  1940, LE:DERER a• 

1 C. A. MACMUNN, Quart. J. Micr. Sci. ca, 469 (1885). 
2 E. LEDERER and R. GLASER, C. r. Acad. Sci. Paris 207, 454 

(1938). 
a R. KUHN and K. WALLENFELS, Bet. Dtsch. chem. Ges. 72, 1407 

(1939). 
4 IL LEDERER, Biol. Rev. 15, 273 (1940). 

d id  n o t  cons ide r  t h a t  t h i s  a d d i t i o n  of suf f ixes  was  
w a r r a n t e d ;  h o w e v e r  l a t e r  in  1940, KUHN a n d  WALL~N- 
FELS 1 i so la ted ,  in  s m a l l  a m o u n t s ,  f u r t h e r  e c h i n o c h r o m e s ,  
B a n d  C, f r o m  Arbacia eggs a n d  in 1942 M u s A j o  a n d  
MINCHILLI 2 i so l a t ed  s p i n o c h r o m e  P1 f r o m  Paracentrotus 
sp ines .  GOODWlN a n d  SRISUKrt 8, in  1950 a t t e m p t e d  to  
s t a n d a r d i z e  t h e  n o m e n c l a t u r e  b y  s u g g e s t i n g  t h a t  KUHN 
a n d  WALLENFELS 4 s c h e m e  r e g a r d i n g  e c h i n o c h r o m e s  be  
a d o p t e d ,  b u t  t h a t  t h e  s p i n o c h r o m e s  s h o u l d  be  r e n a m e d  
s p i n o c h r o m e  A,  B,  etc. ,  i n s t e a d  of _P a n d  /~x; P a n d  291 
were  used  o r ig ina l l y  to  i n d i c a t e  t he  o r ig in  of t h e  p i g m e n t  
(Paracentrotus) 5, b u t  as t he se  also occu r  in  o t h e r  species  
(e. g. Ech inus  esculentus) i t  was  c o n c l u d e d  t h a t  a m b i g u i t y  
w o u l d  be  a v o i d e d  if  t h e s e  p re f ixes  were  d r o p p e d  a n d  A,  
B, C, etc. ,  s u b s t i t u t e d .  

T h e  p r i n c i p l e  of t h e  n o m e n c l a t u r e  s u g g e s t e d  b y  
GOODWIN a n d  SRISUKH 3 is a c c e p t a b l e ,  b u t ,  as will be  
p o i n t e d  o u t  la te r ,  t h e  de t a i l s  wil l  h a v e  to  be  a l t e r e d  
s o m e w h a t  in  t h e  l i g h t  of r e c e n t  work .  T h e r e  does  ar ise,  
howeve r ,  a m o r e  i m p o r t a n t  p o i n t  as to  w h e t h e r  t h e  
s e p a r a t e  t e r m s  s p i n o c h r o m e  a n d  e c h i n o c h r o m e  are  
jus t i f i ed ,  b e c a u s e  t h e  w o r k  of LEDERER a n d  GLASER 6 
r e c e n t l y  r e p e a t e d  b y  LEDERER 7, a n d  c o n f i r m e d  in t h e  
L i v e r p o o l  l a b o r a t o r y ,  i n d i c a t e d  t h a t  e c h i n o c h r o m e  A is 
n o t  c o n f i n e d  to  t h e  eggs a n d  (or) pe r iv i sce rM f lu id  of 
u rch ins ,  b u t  also occurs  in  t h e  t e s t  a n d  spines .  W e  feel 
t h a t  t h e  d i f f e r e n t i a t i o n  is s t i l l  v a l i d  for  two  m a i n  r ea sons  
(a) s p i n o c h r o m e s  h a v e  n o t  as y e t  b e e n  o b s e r v e d  in eggs 
or  pe r iv i s ce ra l  f luid,  (b) t h a t  LEDERER 7 ha s  o b s e r v e d  
t h a t  t h e  o rgan ic  r e s idue  r e m a i n i n g  a f t e r  d i s s o l u t i o n  of 
t h e  sp ines  a n d  t e s t  of Paracentrotus in  HC1, c o n t a i n s  b o t h  
e c h i n o c h r o m e  A a n d  s p i n o c h r o m e  A,  b u t  in  t h i s  case  t h e  
e c h i n o c h r o m e  A is t h e  m a j o r  c o m p o n e n t .  Th i s  o rgan i c  
res idue ,  c o n s i s t i n g  of t h e  base s  a n d  m o t o r  musc l e s  of 
t h e  sp ines ,  c an  q u i t e  r e a s o n a b l y  be  c o n s i d e r e d  as t h e  
s i te  of c o n v e r s i o n  of t h e  e c h i n o c h r o m e  in to  s p i n o c h r o m e  
p r io r  to  t h e  l a t t e r ' s  i n c o r p o r a t i o n  i n t o  t h e  ca lc i f ied  re-  
gions.  I t  is poss ib le  t h e n  t h a t  t h e  e c h i n o c h r o m e  f o u n d  
in  sp ines  comes  f r o m  sma l l  a m o u n t s  of o rgan i c  res idue  
(which  wou ld  be  e x t r e m e l y  d i f f i cu l t  to  d i s sec t  out )  a n d  
does  n o t  in  f ac t  occu r  in  t h e  ca lc i f ied  r eg ions ;  if  is also 
poss ib le  t h a t  b o t h  s p i n o c h r o m e  a n d  e c h i n o c h r o m e  are  
t r a n s f e r r e d  to  t h e s e  r eg ions  (cf. MOORE6). I n  a n y  case,  
w h a t e v e r  is t h e  f ina l  e x p l a n a t i o n  t h e r e  is no  r e a s o n a b l e  
d o u b t  t h a t  t h e  s p i n o c h r o m e s  are  spec i f ica l ly  i n c o r p o r a t e d  
i n t o  t h e  t e s t  a n d  spines ,  a n d  t h u s  one  is j u s t i f i ed  in 
m a i n t a i n i n g  t h e  d i s t i n c t i o n  b e t w e e n  s p i n o c h r o m e s  a n d  
e c b i n o c h r o m e s .  

W e  t h e r e f o r e  p ropose  t h a t  t h e  fo l lowing  n o m e n c l a t u r e  
be  a d o p t e d  (Table)  for  s p i n o c h r o m e s ;  f u r t h e r  p i g m e n t s  
w h e n  i so l a t ed  cou ld  t h e n  be  a d d e d  to  t h i s  l is t  b y  a d d i n g  
t h e  a p p r o p r i a t e  l e t t e r  to  s p i n o c h r o m e .  

A p a r t  f r om t h e  i nc lu s ion  of n e w  p i g m e n t s  0 t h i s  s c h e m e  
di f fers  f rom t h a t  of GOODWlN a n d  SRISUKH a in  t w o  
m a j o r  de ta i l s .  I s o e c h i n o c h r o m e ,  t h e  o c c u r e n c e  of w h i c h  

1 R. KUHN and K. WALLENFELS, Ber. Dtsch. chem. Ges. 7J, 458 
(1940). 

z L. MUSAJO and M. MXNCmLLI, Bol. sei.Fac. Chim. Ind. Bologna 
3, 113 (1942). 

a T. W. GOODWlN and S. SRXSUKH, Biochem. J. 47, 69 (1950). 
4 R. KultN and K. WALLENFELS, Ber. Dtsch. chem. Ges. 72, 

1407 (1939). 
L. MusAjo and M. MINCHILLI, Bol. sci. Fac. Chim. Ind. Bologna 

3, 113 (1942); Gazz. Chim. Ital. 70, 287 (1940). 
6 R, GLASER and E. LEDERER, C. r. Acad. Sci. Paris SO,S, 1939 

(1939). 
7 E. LEDERER, Biochim. biophys, acta (1951) (in press). 
8 H. B. MOORE, J. Mar. biol. Ass. U. K. 21, 711 (1937). 
9 E. LEDERER, Biochim. biophys, acta (1951) (ia press). 
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Proposed nomenclature ol spinockrome~ 

[ExPERIENTIA VoL.VII/10] 

Suffix m, p. Formula Previous name Origin 

185 o A 

B 

C 

1) 
E 
F 

G 
M 
P 

>3000 * 

247" 

295 ° 
>350 ° 

229 ° 

>350 ° 
193 ~ 
188 ° 

CnH10Os 

C12HsO 7 * * 

Cl~H~Os 

Spinochrome 

Spinochrome l', 

iso-echinochrome; perhaps 

North Atlantic P. lividus 

P. lividus from Atlantic 
or Mediterranean 

A rbacia pustulosa and P. 

LEDERER and GLASER I 
G00D%VIN and SRISUKH g 

MUSAJ0 and ~{INCHILLI 3 
GOOD%VIN a11d SRISUKH = 

GLASER and LEDERER 4 

C,2HloO7 

identical with spinon A . 
Spinochrome Aha 
new pigment 
Spinochrome F 

new pigment 
Spinochrome 3f  
Spinochrome P 

lividus Mediterranean 
Pseudocentrolus depressus 
P. lividus Mediterranean 
Heterocentrotus 

mammilatus 
P. lividus Mediterranean 
Anthocidaris crassispina 
P. lividus Mediterranean 

KUHN and WALLENFEL% 5 
KURODA and OGHIMA 6 
LEDERER 7 

t{URODA and OSHIMA 6 
LEDERER 7 

~(URODA and OSHIMA 6 

MusAJO and ~,'IINctlILLI s 

* MusAjo and MINeHn.LI found m. p. above 350 °, GOODWIN and 
SmSUKH 2 found m. p. 283 °. Our recent preparations melt above 300 ° 
with decomposition and partial sublimation. It is very difficult to 
S t a t e  a definite melting point. 

** This is the formula suggested by MusAJo  and MINCHILLI 8 
who obtained four concordant analyses, 

1 E. LEDERER and R. GLASER, C. r. Acad. Sci. Paris 207, 454 
(19~S). 

g T. W. GOODWIN and. S. SmSUKH, Biochem. J. 47, 69 (1950). 

3 L. MusAjo and M. MINCHILLI, Bot. sci. Fae. Chim. Ind. Bolo- 
gna 3, 113 (1942). 

4 R. GLASER and E. LEDERER, C. r. Acad. Sci. Paris ~08,1939 (1939). 
s R. KUHt~ and K. WALLE~CFEI.S, Ber. dtsch, chem. Ges. 74, 

1594 (1941). 
e C. KURODA and H. OSHh~A, Proe. hnp. Acad. Tokyo 16, 214 

(1940). 
E, LEDERER, Biochim. biophys, acta (1951) (in press). 

S L, MusAjo and M. MINCmLLI, Gazz. Chim. Ital. 70, 287 (1940). 

LEDERER and  GLASER 1 f i rs t  r e p o r t e d  in Arbac ia  w i t h o u t  
spec i fy ing  the  si te of occurrence ,  was  a s s u m e d  f rom i ts  
n a m e  to  occur  in t h e  eggs. L~EDERER 2, however ,  h a d  
p o i n t e d  ou t  in his r ev iew t h a t  th i s  p i g m e n t  does  in f ac t  
occur  in  t h e  sp ines  of Arbacia ,  a n d  has  s ince  c o n f i r m e d  
th i s  a. I s o e c h i n o c h r o m e ,  w h i c h  is p r o b a b l y  iden t i ca l  w i t h  
S p i n o n  A 4 is t h u s  r e n a m e d  s p i n o c h r o m e  C. A l t h o u g h  
r e c e n t  w o r k  has  c o n f i r m e d  the  v iew of GOOD%VIN a n d  
S m s u I ¢ ~  5 t h a t  s p i n o c h r o m e  P~ a n d  B are  iden t ica l ,  i t  
ha s  s h o w n  qu i t e  conc lus ive ly  t h a t  s p i n o c h r o m e s  A a n d  
P are  d i s t i n c t  p i g m e n t s  in sp i t e  of v e r y  s imi la r  p rope r -  
t ies  s. The  suff ix  P is t he r e fo re  r e t a i n e d  for t h e  p i g m e n t  
of M u s A j o  a n d  MINCHILLI 6. 

S p i n o c h r o m e  A K a ,  i so la ted  f rom J a p a n e s e  u r ch in s  7 
has been  r e n a m e d  D ;  s p i n o c h r o m e  F c a n n o t ,  however ,  
be as KUHN a n d  W A L L E N F E L S  4 suggest ,  s p i n o c h r o m e  A, 
because  of t h e  v e r y  g rea t  d i f fe rences  in m. p. 

T. W.  GOODWIN, E. LEDERER, a n d  L. MUSAJO 

D e p a r t m e n t  of B i o c h e mis t ry ,  U n i v e r s i t y  of Liverpool ,  
I n s t i t u t e  for  P h y s i c o - c h e m i c a l  Biology,  Paris ,  a n d  
I n s t i t u t e  for P h a r m a c e u t i c a l  Chemis t ry ,  U n i v e r s i t y  
of P a d u a ,  J u l y  23, 1951. 

R d s u m d  

L a  p r6sen te  n o t e  c o n t i c n t  une  p r o p o s i t i o n  de n o m e n -  
c la ture  des p i g m e n t s  n a p h t o q u i n o n i q u e s  des p a r t i e s  

1 E. LED~aER and R. GLASER, C. r. Aead. Sci. Paris Z07, 454 
(1938). 

2 E. LEDERER, Biol. Rev. 15, 273 (1940). 
a E. LEDER~R, Biochem. biophys, acta (1951) (in press). 
a R. KuH~ and K. WALLENFELS, Ber. dtsch, chem. Ges. 74, 15.cM 

(1941). 
s T. W. GOODWIN and S. SRISUK~, Biochem. J. 17, 69 (1950). 
6 L. MvsAJo and M. MI~CmLLI, Gazz. Chim. Ital. 70, 287 (1940). 
? C. KURODA and H. OSmMA, Proc. Imp. Acad. Tokyo 16, 214 

(1940). 

calcaires  d 'Ours ins .  Les  d i f f6rents  s p i n o c h r o m e s  sont  
d6sign6s par  des l e t t r e s  ma juscu les ,  A ,  B ,  C, etc.  Le 
t ab l eau  d o n n e  c e t t e  n o m e n c l a t u r e .  

A r e n i c o c h r o m e ,  a n e w  P i g m e n t  f r o m  

A r e n i e o l a  m a r i n a  L .  

In  a h is to logical  a n d  h i s t o c h e mi c a l  i nves t iga t ion  
LIGNAC l some  yea r s  ago d e s c r i b e d  a p i g m e n t  occurr ing  
as g reen  g ranu les  in t h e  ep i the l i a l  cells of t h e  worm 
Aren ico la  m a r i n a  L. f o u n d  off  t h e  D u t c h  coas t  a t  Den 
t Ie ldc r .  

This  p i g me n t ,  w h i c h  was  cal led a r e n i c o c h r o m e  by 
LIGNAC, s h o w e d  some  a n a l o g y  to  t he  me l a n i n s  when 
j u d g e d  b y  i ts  g r a n u l a r  fo rm (0.25 to  1.30 /~) and  localiza- 
t ion  w i t h i n  t h e  cell. On t r e a t i n g  a t i s sue - sec t ion  wi th  
h y d r o g e n p e r o x i d e  t h e  a r e n i c o c h r o me  granu les  could  bc 
t r a n s f o r m e d  in to  b r o w n  granules  w h i c h  in t u r n  were  made  
black b y  s i l ve rn i t r a t e  a n d  could  be deco lour ized  by 
f u r t h e r  t r e a t m e n t  w i t h  h y d r o g e n p e r o x i d e .  The  two  la t te r  
r eac t ions  are also g iven  b y  the  me lan ins ,  so t h a t  it  
s e e me d  t h a t  a r en i coch rome  could  be cons ide red  as a 
p r e m e l a n i n .  

A sea rch  of t he  ava i l ab le  l i t e r a tu re  r evea led  t h a t  the  
on ly  two  a u t h o r s  dea l ing  wi th  p i g m e n t s  in t h e  skin  of 
Arch(cola species  (FAUVEL 2 a n d  ASHWORTH a) had 
p r o b a b l y  n o t  o b s e r v e d  these  g reen  g ranu les  in their  
ma te r i a l .  

The  p i g m e n t  could  be e x t r a c t e d  f rom t h e  skin of 
Arenico la  b y  m e a n s  of an  a lka l ine  e x t r a c t i o n - f l u i d  but  
i t  p r o v e d  to  be v e r y  u n s t a b l e  in t i le c rude  e x t r a c t .  We 

1 G, 0. E, LIGNAC, Proe. Kon. Acad. Wetensch. Amsterdanl 18, 
406 (1945). 

2 p. FAUVEL, C. r. Soc. Biol. 129, 1273 (1899). 
a j .  H. ASHWORTH, Areuicola (The lugworm) (London, 1904). 


