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Gonadal Pigments  of  S e a - C u c u m b e r  S t i c h o p u s j a p o n i c u s  Selenka (Echinodermata) 

I n  t h e  p r e v i o u s  p a p e r  x, t h e  i so la t ion  a n d  i den t i f i c a t i on  
of c rys t a l l i ne  a s t a x a n t h i n  f rom t h e  g o n a d s  ( b o t h  sexes) 
of a s ea - cucumber ,  Holothuria leucospilota B r a n d t ,  were  
r e p o r t e d  b y  t h e  au tho r s .  

T h e  p r e s e n t  p a p e r  dea ls  w i t h  t he  occur rence  of 5 caro-  
t eno ids  f rom t h e  g o n a d s  of t he  s ea -cucumber ,  Stichopus 
]aponicus Selenka .  T h e  p r e l i m i n a r y  e x a m i n a t i o n  of a n  
ace tone  e x t r a c t  of t h e  p i g m e n t s  showed  t h a t  t h e  m a x i m u m  
a b s o r p t i o n  occurs  w i t h i n  t he  r ange  of 474 to  476 nm,  
t h u s  i n d i c a t i n g  t h e  p resence  of ca ro teno ids .  T h e  ovar ies  
( con ta in ing  eggs) are deep  o range  coloured,  whi le  t h e  

hydr ide ,  t h i s  f r ac t ion  was more  h y p o p h a s i c  t h a n  t he  
p a r e n t  f r a c t i o n  a n d  h a d  a b s o r p t i o n  m a x i m a  in  l i gh t  
p e t r o l e u m  a t  448 a n d  472 n m  w i t h  a s h o u l d e r  a t  424 n m .  
The  r e d u c t i o n  p r o d u c t  ( i sozeaxan th in )  gave  a p o s i t i v e  
al lyl ic  h y d r o x y l  tes t .  F r o m  t h e  a b o v e  d a t a  of t h e  f r a c t i o n  
a n d  i ts  r e d u c t i o n  p roduc t ,  f r ac t i on  3 was  s h o w n  to  be  
c a n t h a x a n t h i n .  F r a c t i o n  4 was a m i x t u r e  b u t  cou ld  no t  
be  a n y  f u r t h e r  pur i f ied .  F r a c t i o n  5 a n d  6 were i n s e p a r a b l e  
f ront  a u t h e n t i c  z e a x a n t h i n  a n d  a s t a x a n t h i n ,  respec t ive ly ,  
w h e n  c o m p a r e d  on  t h i n  l aye r  p la tes .  An  a u t h e n t i c  
s ample  of z e a x a n t h i n  was  i so la ted  f rom Cycas revoluta 

Column chromatogram of carotenoids from the gonads of Stichopus ~aponicus Selenka 

No. of System of solvents Maximum Solvent 
fraction absorption 

(rim) 

Identification % of total 

Testes Ovaries 

1 1.5% acetoncinlightpetroleum 450, 477 
2 3% acetone in t.p. 460 
3 5-8% acetone in l.p. 467 
4 30% acetone in 1.p. 455 
5 50% acetone in 1.p. 449,478 
6 5% acetic acid in ethyl ether 470 

Light petroleum /~-Carotene 3.2 2.4 
Light petroleum Echinenone 8.7 7.3 
Light petroleum Canthaxanthin 46.2 35.1 
Light petroleum Unidentified 9.9 16.3 
Light petroleum Zeaxanthin 22.9 17.7 
Light petroleum Astaxanthin 9.1 21.2 

teStes m i l k y  pa le  orange .  G o n a d a l  p i g m e n t s  (bo th  sexes) 
were  e x t r a c t e d  s e p a r a t e l y  w i t h  ace t one  a f t e r  d e h y d r a t i o n  
w i t h  e thano l .  T h e  c o l u m n  c h r o m a t o g r a p h i c  sequence  of 
f r ac t i on  on  a l u m i n a  (Woelm,  neu t r a l ,  a c t i v i t y  g rade  1), 
t h e  s o l v e n t  s y s t e m s  r equ i r ed  for  e lu t ion ,  a n d  a b s o r p t i o n  
m a x i m u m  a n d  r e l a t i ve  a m o u n t s  of each  f r a c t i o n  were  
s h o w n  in  t h e  Table .  T h e  f r ac t i on  I was  e n t i r e l y  ep iphas i c  
w h e n  p a r t i t i o n e d  b e t w e e n  l i g h t  p e t r o l e u m  a n d  9 0 %  a n d  
9 5 %  m e t h a n o l .  On  t h i n  l ayers  of  s i l ica gel, t h e  p i g m e n t  
was  i n sepa rab l e  f rom a u t h e n t i c  f l -carotene w h e n  co- 
c h r o m a t o g r a p h e d  w i t h  it. T h e  f r ac t i on  2 h a d  a s ingle  
a b s o r p t i o n  m a x i m u m  a t  460 n m  in l i gh t  p e t r o l e u m  a n d  
t h e  a s y m m e t r i c a l  cu rve  cha rac t e r i s t i c  of ech inenone .  On  
r e d u c t i o n  w i t h  sod ium bo r ohyd r i de ,  th i s  f r ac t ion  was 
more  h y p o p h a s i c  t h a n  t he  p a r e n t  f r ac t ion  a n d  h a d  a 
p a r t i t i o n  r a t i o  of 9 :1  b e t w e e n  l igh t  p e t r o l e u m  a n d  95% 
m e t h a n o l .  The  r e d u c t i o n  p r o d u c t  gave  a pos i t ive  al lyl ic  
h y d r o x y l  tes t .  W h e n  c o m p a r e d  on  t h i n  layers,  t he  reduc-  
t i o n  p r o d u c t  was  i n se pa r ab l e  f rom a u t h e n t i c  i soc ryp to-  
x a n t h i n ,  so t h e  f r ac t ion  was  iden t i f i ed  as  eeh inenone .  
F r a c t i o n  3 showed  a s ingle  s y m m e t r i c a l  c u r v e  w i t h  a 
m a x i m u m  a t  467 nm.  On  p a r t i t i o n  b e t w e e n  l i gh t  pe t ro -  
l e u m  a n d  90% m e t h a n o l ,  i t  was  m a i n l y  ep iphas ic ;  b u t  
w i t h  95% m e t h a n o l ,  i t  was  a l m o s t  equa l ly  d i s t r i b u t e d  
b e t w e e n  t h e  2 phases .  On r e d u c t i o n  w i t h  s o d i u m  boro-  

T h u n b .  ~ a n d  t h e  one  of a s t a x a n t h i n  f rom s t a r  f i sh  (Aste- 
rina pectini/era Miiller  e t  Troschel3) .  T h e  p r e s e n t  inves t i -  
g a t i o n  i n d i c a t e d  t he  presence  of s u c h  c a r o t e n o i d s  as  
f l -earotene,  ech inenone ,  c a n t h a x a n t h i n ,  z e a x a n t h i n ,  a s t a -  
x a n t h i n  a n d  a n  un iden t i f i ed  p i g m e n t .  T h e  s a m e  ca ro te -  
no ids  p a t t e r n  descr ibed  a b o v e  was  also r evea l ed  b y  t h e  
i n v e s t i g a t i o n  of H. Ieucospilota B r a n d t  4. 

Zusammen]assung. I n  den  P i g m e n t e n  de r  Gesch lech t s -  
dr f i sen  yon  Stichopus japonicas Se l enka  w u r d e n  5 Caro-  
t inoide ,  n / tml ich  f l-Carotin,  E c h i n e n o n ,  C a n t h a x a n t h i n ,  
Z e a x a n t h i n  u n d  A s t a x a n t h i n  ident i f iz ie r t .  
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Alterations of Free Amino Acids Concentrations in Cat Brain Induced by Rapid Eye Movement 
Sleep Deprivation 

I t  h a s  been  sugges ted  t h a t  t h e  cha rac t e r i s t i c  effects  
of r a p i d  eye m o v e m e n t  (REM) sleep d e p r i v e d  s t a t e  m a y  
be  n e u r o c h e m i c a l  in  or ig in  1, -~ a n d  va r ious  i nves t i ga t i ons  
h a v e  b r o u g h t  to  l i g h t  c e r t a i n  c h e m i c a l  changes  in  t h e  
b r a i n  fo l lowing such  d e p r i v a t i o n .  These  inc lude  a fal l  
in  ace ty l cho l ine  level  of r a t  t e l e n c e p h a l o n  8, a fal l  in  t he  
b r a i n  a n d  b lood  p o t a s s i u m  level  ~, as wel l  as a s u b s t a n t i a l  

fall in t h e ' t o t a l  g lycogen  of subco r t i ca l  s t r u c t u r e s  a n d  
cauda l  b r a i n  s t e m  s. P rev ious lye ,  L a m o u n t s  of some free 
a m i n o  ac ids  (FAA) were  s h o w n  to  c h a n g e  in r e sponse  
to  R E M  s leep  d e p r i v a t i o n .  T h e  p r e s e n t  e x p e r i m e n t s  
f u r t h e r  e x a m i n e  such  response .  

Methods and materials. E x p e r i m e n t s  were  ca r r ied  o u t  
on  a d u l t  m a l e  cats .  A t o t a l  of 24 ca t s  were  d iv ided  i n t o  


