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A S P - I  (I) shows t he  s imi l a r  m o b i l i t y  of TLC as holo-  
t h u r i n  A, a n d  fo rms  p r i s m s  f rom acetone,  m p  181-185 °, 
a n d  c rys ta l l ine  p o w d e r  f rom e thano l ,  m p  200-205 ° (de- 
comp.) .  T h e  I R - s p e c t r u m  d i sp lays  i t s  glycosidic  n a t u r e  
[ in tense  a b s o r p t i o n s  a t  3400 cm -1 (OH), a n d  1050 cm -1 
C-O], a n d  t he  p resence  of a s u l p h a t e  g roup  (1220 cm-1).  
E l e m e n t a r y  ana lys i s  gave  C, 54 .02%;  H,  8 .29% a n d  S, 
2 .06%.  A s s u m i n g  t h e  p resence  of i s u l p h a t e  g roup  in t he  
molecule ,  t h e  molecu la r  weight ,  ca. 1500, was  specula ted .  
The  s u b s t a n c e  is a s o d i u m  sa l t  of a s u l p h a t e  ester ,  and  
upon  t r e a t m e n t  w i t h  cold HC1, i t  l i b e r a t e d  a free s u l p h a t e  
c o m p o u n d  (II),  needles  m p  105-110 ° (decomp.) ,  KBrm,x 
3400 (OH), 1200 c m  -x (sulphate) ,  w h i c h  showed  t he  same 
m o b i l i t y  on  p a r t i t i o n  t y p e  TLC as I. I was  h y d r o l y z e d  
w i t h  2 N  HC1 a t  80 ° for  2 h to  t h e  ag lycone  a n d  sugar  frac- 
t ion .  E x a m i n a t i o n  of t he  suga r  f r ac t i on  w i t h  va r ious  sol- 
v e n t  sy s t ems  shows t h a t  i t  cons is t s  m a i n l y  of one k i n d  of 
sugar  ( i i i )  w h i c h  ha s  a v e r y  s imi la r  R f  v a l u e  to  3-0-  
me thy lg lucose ,  a n d  a t r ace  of qu inovose .  

T h e  ag lycone  (IV), needles  ( f rom M e O H  a n d  water ) ,  
m p  202-210 ° shows s t r o n g  a b s o r p t i o n s  for  h y d r o x y l  
g roups  a t  3400 cm -1 a n d  lacks  a b s o r p t i o n s  for c a r b o n y l  
g roups  in t he  I R - s p e c t r u m .  H i g h  reso lu t ion  mass  spec- 
t r u m  O f I V  gave  t he  molecu la r  ion a t  role 434.33852, f rom 
w h i c h  t h e  mo lecu l a r  f o r m u l a  C27H4804 (Calcd. 434.33961) 
was c o m p u t e d .  The  N M R - s p e c t r u m  showed  a m e t h y l  
s igna l  p a t t e r n  s imi l a r  to  t h a t  of choles te ro l  (a compos i t e  
of m e t h y l  s ignals  a r o u n d  9.10 a n d  a s ignal  for 18 -me thy l  
g roup  a t  9.35) s. I n  t he  mass  s p e c t r u m ,  peaks  a r i sen  b y  
d e h y d r a t i o n  of up  to  4 molecules  of w a t e r  a n d  severa l  de-  
m e t h y l a t e d  f r a g m e n t s  were  obse rved .  On t h e  bas i s  of 
these  da ta ,  A S P - I  is cons idered  to  be  a h y d r o x y l a t e d  
cho les t ene  d e r i v a t i v e  c o n j u g a t e d  w i t h  5-6  suga r  mole-  
cules a n d  a s u l p h a t e  g roup  p r o b a b l y  on  t he  sugar  pa r t .  
Recen t ly ,  !VIACKIE et  al. ~ also h a v e  r e p o r t e d  a cho les t ene  
d e r i v a t i v e  as a c o n s t i t u e n t  of t he  a v o i d a n c e  s u b s t a n c e  ex- 
c re ted  b y  s ta r f i sh ,  Marthasterias glacialis. T h e  ag lycones  
of h o l o t h u r i n s  f rom sea -cucumber s  are  k n o w n  to  be t r i t e r -  
peno ids  h a v i n g  l a n o s t a n e  ske l e ton  s. YAGUMOTO a n d  HA- 

SHIMOTO r e p o r t e d  a s t e rogen in  I a n d  I I  for  t he  ag lycones  of 
A s t e r o s a p o n i n s  f rom Asterias amurensis. The  s a m e  empi -  
r ica l  fo rmula ,  C2~H3,O ~, was  p o s t u l a t e d  for b o t h  agly-  
conesL  T h e y  also c l a imed  t he  s t e ro ida l  n a t u r e  of t he  
c o m p o u n d s  f rom color reac t ions .  The  v a r i a t i o n  of t he  
ag lycones  in t h e  s ame  p h y l u m  E c h i n o d e r m a t a  a rouses  
cons ide rab l e  i n t e r s t  10. 

Zusammen/assung. E i n e  G r u p p e  yon  tei lweise c h e m i s c h  
c h a r a k t e r i s i e r t e n  V e r b i n d u n g e n ,  welche  die V e r m e h r u n g  
des I n f l u e n z a - V i r u s  in H u h n e m b r y o - T e s t  v e r h i n d e r n ,  
w u r d e  aus  den  Sees te rnen  A sterias /orbesi, A sterias pectini- 
/era u n d  A canthaster planci isol iert .  
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Effect of C e r i u m  on D r u g  M e t a b o l i z i n g  A c t i v i t y  in 

Ear l i e r  i nves t i ga t i ons  h a v e  s h o w n  t h a t  a f t e r  i.v. in jec-  
t ion  of l igh t  l a n t h a n o n s ,  i nc lud ing  cer ium,  t he re  are  
changes  in t he  l iver  endop la smic  r e t i cu lum,  wh ich  m a n i -  
fest  p r i m a r i l y  as d i l a t a t i o n s  of t he  c i s t e rnae  a n d  dis- 
soc ia t ion  of r ibosomes  x. 

The  l iver  microsomes ,  wh ich  cons is t  of t h e  f r a g m e n t s  
of t h e  endop l a smic  r e t i c u l u m  in v i t ro ,  c o n t a i n  e n z y m e s  
w h i c h  d e t o x i c a t e  foreign c o m p o u n d s  a n d  m e t a b o l i z e  
drugs.  W e  were  i n t e r e s t e d  in f i nd i ng  o u t  if a n d  to  w h a t  
e x t e n t  t h e  morpho log ica l  changes  i nduced  b y  ce r ium 
in j ec t ion  are a c c o m p a n i e d  b y  a n  i m p a i r m e n t  of t h e  d rug  
m e t a b o l i z i n g  c a p a c i t y  of r a t  l iver.  

Material and methods. I n  t h e  p r e s e n t  s t u d y ,  ma le  
Sp rague -Dawley  r a t s  we igh ing  1 8 0 - 2 7 0 g  were  used. 
T h e y  were  o b t a i n e d  f rom Orion  Oy, F in l and .  T he  ani -  
mals  were  g iven  n o r m a l  l a b o r a t o r y  food a n d  w a t e r  ad  
l i b i t um.  Fo l lowing  a s ingle i.v. i n j ec t i on  of 2 m g  ce r ium/kg  
of b o d y  w e i g h t  as ch lor ide  in phys io log ica l  sa l ine  so lu t ion  
of p H  3.5-4.0,  t h e  r a t s  were  d e c a p i t a t e d  a f t e r  1, 2, 3, 6 
a n d  16 days  a h v a y s  a t  t he  s ame  t i m e  of t he  day.  

The  20% l ive r  h o m o g e n a t e s  were p r e p a r e d  in 1 .15% 
ice-cold KCI  w i t h  a m o t o r  d r i v e n  P o t t e r - E l v e h j e m  t y p e  
homogen ize r .  T h e  1 5 , 0 0 0 × g  s u p e r n a t a n t  was  used as 
e n z y m e  p r e p a r a t i o n .  T he  mic rosome  f r ac t ion  for cy to-  
ch rome  P-450 d e t e r m i n a t i o n s  was o b t a i n e d  b y  cen t r i -  
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fuging  t he  s u p e r n a t a n t  a t  1 0 5 , 0 0 0 × g  for 1 h a n d  re- 
s u s p e n d i n g  the  pe l le t  in 0 . 1 i V / p h o s p h a t e  buffer ,  p H  7.4. 

The  i n c u b a t i o n  m i x t u r e s  a n d  o the r  p rocedure s  for 
d e t e r m i n i n g  t h e  ac t iv i t i e s  of ox ida t i ve  enzymes ,  w h i c h  
h y d r o x y l a t e  h e x o b a r b i t a l  and  d e m e t h y l a t e  N - m e t h y l -  
ani l ine,  were  s imi la r  to  those  p rev ious ly  desc r ibed  2. Cyto-  
c h r o m e  P-450 c o n t e n t  was  d e t e r m i n e d  acco rd ing  to  t h e  
m e t h o d  descr ibed  b y  OMURA a n d  SATOL The  b lood 
glucose was d e t e r m i n e d  b y  t he  g lucose-ox idase  m e t h o d  
a n d  t he  free f a t t y  acids were t i t r a t e d  acco rd ing  to TROUT 
et  al. 4. P ro t e in  c o n c e n t r a t i o n s  were  a s sayed  b y  t h e  b i u r e t  
p rocedure .  S t u d e n t ' s  t - tes t  was  used in ca l cu l a t i ng  t he  
s igni f icance  of t he  resul ts .  

Results. The  ce r ium t r e a t e d  a n i m a l s  b e h a v e d  no rma l ly .  
No dif ferences  in  food or w a t e r  c o n s u m p t i o n  or in we igh t  
increase  could be  seen, c o m p a r e d  w i t h  controls .  Macro-  
scopica l ly  t he  l ivers  of c e r i u m  t r e a t e d  a n i m a l s  showed  a 
t yp i ca l  occur rence  of f a t t y  d e g e n e r a t i o n  a l r eady  on t he  
f i rs t  d a y  a f t e r  in jec t ion .  

I n  v i t r o  s tud ies  d e m o n s t r a t e d  t h a t  b o t h  h e x o b a r b i t a l  
a n d  N - m e t h y l a n i l i n e  m e t a b o l i s m  in l iver  h a d  a l r eady  
decreased  s ign i f i can t ly  on  t h e  1st d a y  a f t e r  ce r ium injec- 
t ion.  On  t h e  2nd d a y  these  m e t a b o l i c  r a t e s  decl ined 
f u r t h e r  a n d  t he  lowes t  levels  were  r eached  on  t he  3rd 
d a y  a f t e r  i n j ec t i on  w h e n  t h e  h e x o b a r b i t a l  ox ida t i on  a n d  
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N-me thy lan i l i ne  d e m e t h y l a t i o n  act ivi t ies  were  31% and  
47% respec t ive ly  f rom the  cor responding  cont ro l  values.  
Af te r  6 days  only  the  hexoba rb i t a l  me tabo l i sm was  stil l  
a t  a s ignif icant ly  lower level, b u t  b o t h  e n z y m e  ac t iv i t ies  
h a d  comple te ly  normal ized  wi th in  16 days  (Table). 

The  c y t o c h r o m e  P-450 c o n t e n t  of the  l iver  was  de te r -  
m i n e d  only  on t h e  3rd d a y  a f te r  cer ium in jec t ion  w h e n  
t h e  e n z y m e  ac t iv i t ies  were  a t  lowes t  level. I t s  c o n t e n t  
h a d  fal len to  53% of t h e  co r respond ing  cont ro l  level. 

Tile fa te  of b lood glucose was  s imi lar  to  t h a t  of  t h e  
e n z y m e  act ivi t ies .  I t  was  a l r eady  s igni f icant ly  lower  on  
t h e  1st day  and  h a d  decl ined to  52% of t he  cor responding  
cont ro ls  on the  3rd d a y  a f te r  inject ion.  On t h e  6 th  day,  
the  con t ro l  level was again reached  {Figure). 

On the  2nd d a y  a f te r  ce r ium inject ion,  the re  was a 
sudden  increase of 252% in t h e  p l a sma  free f a t t y  acid 
level. This  h igh  level h a d  subs ided  on the  3rd d a y  and  
the  value  r ema ined  a t  cont ro l  level t h r o u g h o u t  t h e  ob- 
se rva t ion  per iod  (Figure). 

I n  the  cont ro l  animals ,  t he  m e a n  p ro te in  c o n t e n t  of 
the  l iver  was  100 mg/g  of t issue,  In  the  cer ium t r ea t e d  
an imals  the  p ro te in  c o n t e n t  was  measu red  1, 2, 3, 6 and  
16 days  a f te r  in ject ion,  b u t  no s ignif icant  changes  were 
observed  in any  of those  ins tances .  

Discussion. Cerium dose was  chosen accord ing  to  ear-  
lier morphologica l  s tudies  z and  our  p i lo t  exper iments ,  
which  showed  t h a t  2 m g  of ce r ium/kg  was  an effect ive 
sub le tha l  dose for  ra ts .  Our  s tudies  show t h a t ,  a f ter  a 
single i.v. in jec t ion  of 2 mg  cer ium/kg,  t he re  is a m a r k e d  
decrease  in t he  r a t e s  oI ox ida t ive  hexoba rb i t a l  and  N-  
me thy lan i l ine  me tabo l i sms  in l iver  t issue.  

Effect of cerium on drug metabolizing capacity of rat liver 

Days No. ~tmol mctabolized]l h/g tissue 
after of Hexo- p N-Methyl- 
Ce-inj. ani- barbital aniline 

reals 

Control 13 4.42 :t= 0.55 0.280 4- 0.028 
1 day 6 2.95 -I- 0.72 < 0.001 0.232 ~ 0.035 < 0.01 
2 day 7 2.04 i 0.65 < 0.001 0.210 4- 0.029 < 0.001 
3 day 7 1.38 4- 0.38 <~ 0.001 0.159 zt= 0,024 < 0.001 
6 day 7 1.95 4- 0.38 < 0,001 0.214 4- 0.094. N.S. 

16 day 7 4.17 -4- 0.55 N.S. 0,27 4- 0.011 N.S. 

Rats were given i.v. 2 mg of cerium/kg of body weight. The mean 
values 4-S.D. of hexobarbital oxidation and N-methylaniline de- 
methylation activities are given as ~moles/h/g of tissue. 

The low level of cy toch rome  P-450, wh ich  acts  as 
oxygen-ac t iva t ing  enzyme,  ref lects  t he  i m p a i r m e n t  of 
t he  whole  drug  ox ida t ing  capac i ty  Of the  liver. In  which  
w a y  cer ium impai r s  drug  me tabo l i sm is no t  clear. Ac- 
cording to  SNYDER e t  al. 5, 70% of the  in jec ted  dose  is 
t a k e n  up  b y  l iver t i ssue  where  i t  is r e t a ined  for  a t  leas t  
4 h a n d  up to  12 days.  W h y  m o s t  tox ic  s y m p t o m s  h a v e  
d i sappea red  in 6 days,  a l though  cer ium concen t r a t i on  
in t he  l iver  is st i l l  high,  r emains  obscure.  

The  p roper t i e s  of c y t o c h r o m e  P-450 d e p e n d  largely  
on i ts  associat ion w i t h  mic rosomal  phospho l ip ids  s. A 
para l le l i sm has  also been  obse rved  b e t w e e n  the  drug-  
induced  e n h a n c e m e n t  of t he  ac t iv i ty  of microsomal  en-  
zymes  and  an increase in the  mic rosomal  phospho l ip id  
c o n t e n t  7. Because  the  rare  ea r ths  are known  to  reac t  
especial ly w i t h  phosphol ip ids ,  i t  m a y  be pos tu l a t ed  t h a t  
cer ium impai r s  t he  ox ida t ive  d rug  me tabo l i sm  t h r o u g h  
in te rac t ion  w i t h  these  func t iona l ly  i m p o r t a n t  com-  
ponen t s .  

A n o t h e r  possible  exp lana t ion  for the  effect  of ce r ium 
could be its a n t a g o n i s m  w i t h  some d iva len t  ca t ions  s. I t  
has  been  shown t h a t  Mg- and  Ca-ions enhance  t h e  m e t a b o -  
l ism of some drugs  b y  hepa t i c  microsomal  enzymes  in 
v i t ro  9. Lan thanons ,  on the  o the r  hand ,  are able to  an tag-  
onize the  Ca ++ induced  ac t iva t ion  of r e sp i r a to ry  cha ins  
in m i t o c h o n d r i a  poss ib ly  by  af fec t ing  the  m e m b r a n e  per -  
meab i l i t y  i s  Accordingly,  it  seems l ikely t h a t  ce r ium m a y  
in t he  same m a n n e r  inh ib i t  t he  ox ida t ive  m e t a b o l i s m  in 
l iver  microsomes .  

Our  f indings  concern ing  the  blood glucose and  free 
f a t t y  acid levels in  p l a s ma  are in good accordance  w i t h  
t he  earl ier  s tudies  m a d e  w i t h  female  r a t s  s. I n  m a n y  
inves t iga t ions  t he  male  ra t s  have  been  more  r e s i s t an t  
aga ins t  t he  ce r ium- induced  changes  in l ipid m e t a b o l i s m  
t h a n  we h a v e  found  in our  s tudies .  I t  ha s  been  s h o w n  
t h a t  th is  inverse  re la t ionsh ip  be tween  blood glucose and  
p l a s ma  free f a t t y  acid level can  be p r e v e n t e d  b y  condi -  
t ions  s imilar  to  those  which  p r e v e n t  t he  cer ium induced  
f a t t y  l iver  ~o-r~. 

Zusammen/assung. Es wird  gezeigt,  dass  i.v. inj iz ier tes  
Cerium (2 mg/kg) eine h e m m e n d e  W i r k u n g  auf  den Stoff-  
wechsel  yon  Arzneien  in der  R a t t e n l e b e r  ha t .  
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Effect of cerium on blood glucose and plasma free fatty acid levels 
in rat. Animals were given i.v. 2 mg of cerium/kg of body weight. 
Vertical bars represent standard deviations of the means. 
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