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in a non-compe t i t i ve  way  (unpubl i shed  data) ,  db-Guo-  
3 ' : 5 ' - P  con t rac t s  t he  t issue in a dose- response  rela- 
t ionship.  At rop ine  blocks comple t e ly  the  con t r ac t ion  
evoked  by  d b - G u o - 3 ' 5 ' - P ,  as shown in t h e  graph.  

Separa te  expe r imen t s  on s t omach  strips,  ob t a ined  f rom 
ra t s  p rev ious ly  vago tomized ,  as descr ibed by  PATON and  
VANE 13 show t h a t  d b - G u o - 3 ' : 5 ' - P  has  comple te ly  lost  
i ts  con t r ac t ing  act ion.  These  resul ts  sugges t  t h a t  Guo- 
3': 5 ' -P  is re la ted  to t h e  m e c h a n i s m  of cholinergic t rans -  
mission.  In  ag reemen t  w i t h  th is  hypo thes i s  are the  resul ts  
of GEORGE et  al. 14 on the  ace ty lchol ine  (Ach) effect  on 
isolated per fused  r a t  hea r t :  Ach  increases  G u o - 3 ' : 5 ' - P  
levels in th is  t issue and  decreases  those  of A d o - 3 ' : 5 ' - P .  
MURAD et  al. ~ have  d e m o n s t r a t e d  t h a t  in homogen ized  
dog hea r t s  chol ine esters  are inh ib i tors  of A d o - 3 ' : 5 ' - P  
format ion .  Fu r the rmore ,  FERRENDELLI et  al. ~6 have  
shown t h a t  oxo t r emor ine  t r e a t m e n t  in mouse  increases 
t he  G u o - 3 ' : 5 ' - P  levels in cerebral  cor tex  and  cerebel lum,  
an effect  readi ly  blocked by  t r e a t m e n t  w i th  a t ropine .  

On the  basis  of our resul ts  and  these  observa t ions ,  it  
m a y  be concluded t h a t  G u o - 3 ' : 5 ' - P  is physio logica l ly  
re la ted  to  t he  au tonomic  nervous  sys tem.  In  order  to  
clar i fy t he  m e c h a n i s m  of ac t ion  of th is  na tu ra l ly  occur-  
r ing nucleot ide  (Guo-3' :  5'-P} and  i ts  re la t ionsh ip  to  t he  

second s y m p a t h e t i c  messenger  (Ado-3 ' :  5 '-P) e x p e r i m e n t s  
on o the r  s mo o t h  muscle  ac t iv i t ies  are in progress .  

Riassunto. Viene m e t t o n a  in ev idenza  l ' e f fe t to  con t ra t -  
t u r a n t e  del Guo-3 ' :  5 ' -P  sulla musco l a tu r a  liscia di s to-  
maco di  r a t t o  in vi tro.  Tale ef fe t to  6 an tagon izza to  dal- 
l 'A t rop ina  e scompare  dopo vagotomia .  U n a  possibi le  
in teraz ione  fra il Guo-Y : Y-P  e la t rasmiss ione  colinergica 
s e mb r a  cosl emergere  da ques t i  p r imi  r isul tat i .  
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A n t i v i r a l  S u b s t a n c e s  i n  S t a r f i s h  

Star f i sh  have  been  k n o w n  to  con ta in  toxic  subs tances  
in the i r  t issues 1. In  1960, HASHIMOTO and  YASUMOTO ~ 
f i rs t  r epo r t ed  the  occurrence  of saponin- l ike  c o m p o u n d s  
in a J a p a n e s e  species, A sterina pectini/era. Similar  f indings  
were  r epo r t ed  wi th  o the r  Pacif ic  and  At lan t i c  species 3. The 
saponins  were descr ibed as hemoly t i c  and  cy to tox ic  s~, b, 4. 
Thei r  ac t ions  to  t h e  nerve  sy s t em were  also d iscussed in 
compar i son  to a sea -cucumber  saponin ,  ho lo thu r in  A 5. 

In  the  crude  ex t r ac t  of a c o m m o n  At lan t i c  s tar t i sh ,  
Asterias/orbesi,  the  au tho r  found the  presence  of sub-  
s tances  which  are ac t ive  in t he  an t iv i ra l  t e s t  using inf luenza  
virus  in chicken embryo .  ~ u r t h e r  inves t iga t ion  conf i rmed  
the  ac t iv i ty  in m a n y  o the r  species. Pur i f ica t ion  of t he  ac- 
t ive  c o m p o n e n t s  has  been  carr ied out  w i th  3 species:  
Acanthaster planci (a Sou th  Pacif ic  species), Asterias ]or- 
besi (a c o m m o n  At lan t i c  species) and  Asterias pectini/era 
(a J a p a n e s e  species). A s t a n d a r d  p rocedure  for t h e  purif i-  
ca t ion  of the  ac t ive  c o m p o n e n t s  was es tab l i shed  using the  
ac t iv i ty  as guidance.  

Ground  air-dr ied s ta r f i sh  were e x t r a c t e d  wi th  chloro- 
form. The ch loroform ex t r ac t  was d iscarded.  The res idue 
was exhaus t ive ly  ex t r ac t ed  wi th  a m ix tu r e  of m e t h a n o l  
and  chloroform (1:1). The  concen t r a t ed  ex t r ac t  was dis- 
solved in wa te r  and  cent r i fuged.  The  s u p e r n a t a n t  was 
d ia lyzed to  dist i l led water .  The non-d ia lyzab le  f rac t ion  was 
lyophi l ized and  c h r o m a t o g r a p h e d  on a silica gel column.  
This  opera t ion  af forded the  act ive  f rac t ion  as a m i x t u r e  of 
several  subs tances  hav ing  very  close RI  values  on th in -  
layer  c h r o m a t o g r a m s  (TLC). The major  c o m p o n e n t s  were 
fu r the r  s epa ra t ed  by  repe t i t ion  of d ry -co lumn  ch roma to -  
g r a p h y  and  p repa ra t i ve  TLC. The f rac t ions  which  show 
single spots  on TLC were  passed  t h rough  ca t ion  exchange  
res in  (Na + form) and  recrys ta l l ized  f rom E t O H  and  Ace- 
tone-H20 .  The recovery  of the  subs tances  f rom the  chro-  
m a t o g r a p h y  was ve ry  poor,  and  only two each  of the  
ma jo r  c o m p o n e n t s  could be b rough t  to  pur i f ied  form. The 
yields  of t he  pur i f ied  p r oduc t s  were general ly  a few mg each 
f rom 100 g of t he  dr ied  s tarf ish.  The isolated subs tances  
and  the i r  ac t iv i t ies  are l is ted in t he  Table.  

The c o m p o u n d s  are of h igh ly  glycosidic na ture ,  and  
seem to coincide wi th  the  so-called as te rosaponins  repor-  
t ed  by  YASUMOTO and  HASHIMOTO ~. A re la t ive ly  h igh  
yield of A SP-I  f rom A sterina pectinifera enab led  the  a u t h o r  
to  ob ta in  more  in fo rmat ion  abou t  the  chemical  na tu re  of 
the  compound .  

Antiviral activities of purified fractions from starfish 

Origin Coin- Melting Concentration Results 
pounds points (mg/ml) 

Asterias ]orbesi AF-I amorph 0.4 512 
AF-II 205-210 ° 0.5 16 
AF-III 218-223 ° 0.4 16 

Acanthaster planci AP-I 228-235 ° 0.4 16 
AP-II 215-219 ° 0.5 16 

Asterina peetini[era ASP-I 181-185 ° 0.3 128 
ASP-II 229-232 ° 0.3 16 

Control 4096 

Chick embryo technic was used. The inhibition of influenza virus 
multiplication by 1 ml of the test solution in an embryonated egg is 
expressed by the maximum dilution ratio of the allantoic fluid which 
causes hemaglutanation. The value 16 indicates the highest activity 
measurable by this assay. 
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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 -  

Rat  Liver  

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  


