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Fig. 2. Chthamalus depressus (Poll) : same animal viewed from above; 
opercular valves and wall plates normal; shell eroded indicating 
exposed habitat; scale bar: 3 mm. 

logical processes and different ia t ions .  CRISP 5 has also 
found occasional abnormal  deve lopmen t  in the  ova of 
Balanus balanoides (L.) ; pa r t  of tile vege ta t ive  pole of a 
normal  egg became de tached  and the  r ema inde r  gave 
rise to a min ia tu re  embryo  which did not,  however ,  give 
a viable nauplius.  Par t ia l ly  viable, abnorma l  larvae are 
also formed as the  resul t  of deve lopmen t  in hyper ton ic  
media ;  such abnormal i t ies  are largely confined to the  
l imbs bu t  do give larvae,  which are viable for a l imited 
t ime (BAa~ES and BARNES6). 

CHEUNG 7 has  descr ibed abnormal i t ies  resul t ing f rom 
the  t r e a t m e n t  of cypr ids  wi th  20-hydroxyecdysone ;  ab- 
normal  larvae are produced  bu t  the  adul t  shell  remains  

unaf fec ted  and TIGHE-FORD8 found t h a t  analogies of an  
insect  juvenile  h o rmo n e  induced  abnormal i t ies  in t he  
naupli i  and cypr ids  of Elmin ius  modestus Darwin  - 
gross ex tens ion  of the  anter ior  region bear ing the  a n t e n n a ;  
there  was no evidence of a dupl ica t ion  of s t ructures .  

Dr. H. BARNES informs me t h a t  Dr. P. CHEUN~, in exam-  
ining the  exuvia  of some exper imen ta l  animals,  has  found 
one wi th  2 comple te  penes  on the  exuvia  : un fo r tuna te ly  the  
an imal  itself was no t  re tained.  I t  seems unlikely t h a t  the  
abnorma l i ty  found  in the  adul t  C. depressus had  or iginated 
and been carried t h ro u g h  f rom the  larval s tage b u t  
r a the r  t h a t  it  had  arisen at, or subsequen t  to, m e t a m o r -  
phosis  f rom the  cypr id  to  the  adult .  I t  seems clear t h a t  it  
would have  to give rise to an exuvia  in which bo th  
' twin '  pa r t s  could have  been recognized. 

Zusammen/assung.  Eine  bemerkenswer t e  Abnormi t~ t  
wird von e inem adul ten  Chthamalus depressus (Poll), gefun- 
den in der oberen Li tora lzone yon  Rovinj ,  Jugoslawien,  
gemeldet .  Der  c i r ren t ragende  K 6 rp e rab s ch n i t t  war  ver-  
zwillingt, wobei  die Cirren selbst  am kleineren Tell n u t  
unvollstXndig en twicke l t  waren.  Das Tier lebte.  Fr i ihere  
Meldungen von  Abnormi tAten  an Cirripediern beziehen 
sich immer  auf La rven  un te r  Expe r imen t i e rbed ingungen .  
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Binding o~ D-a-Tocopherol ~to ~at ~Live~\Nuclear\Components 
Previous  s tudies  have  shown t h a t  s ignif icant  a m o u n t s  

of v i t amin  E are associated wi th  the  nuclear  appa ra tu s  in 
m a m m a l i a n  cells 1, 2. Al though  binding of th is  v i t ami n  to 
various na t ive  prote ins  like serum a lbumin  and egg a lbumin  
under  in v i t ro  condi t ions  a, and to a cytosolic l ipoprote in  
under  in vivo condi t ions  4, has  been observed,  in fo rma t ion  
is lacking wi th  respect  to the  b inding  of th is  v i t ami n  to 
in t ranuc lear  components .  The presen t  r epor t  describes 
the  ident i f ica t ion of a nucleoprote in  receptor  complex  
t h a t  b inds  D-e-tocopherol  when  i t  is admin is te red  to 
v i t am in  E def icient  rats.  

Materials and methods. Weanl ing  male ra t s  of t he  
Sprague-Dawley  s t ra in  ma in ta ined  on a v i t amin  E 
def icient  d ie t  ~ for 10 to 12 weeks, were in jec ted  i.v. wi th  
specified am oun t s  of aH-D-=-tocopherol (3,7 Ci/mmole,  
The Radiochemica l  Center,  Amersham,  England)  dis- 
solved in a compat ib le  vehicle (0.5 -- 1.0 ml of a mix tu re  
of d imethylsul foxide ,  saline and  tween  80, 1:0.9:0.1).  
The ra ts  were sacrificed 3 h af ter  admin i s t r a t ion  of labelled 
tocopherol .  Highly  puri f ied nuclei were isolated f rom 
liver 6, 7. 

The nuclei associated receptor  complex  was solubilized 
by  homogeniza t ion  of the  labelled nuclei in a hypo ton i c  
iris buffer  using a glass-teflon homogenizer ,  and the  
homogena t e  was ex t rac ted  wi th  vary ing  concen t ra t ions  
of sodium chloride, essential ly as descr ibed by  BRUC~OV- 
SKY and WILSON s. Each  milliliter of homogena t e  con- 

ta ined  29,000 d p m  of aH-D-~-tocopherol,  6.8 mg of prote in ,  
1.0 mg of DNA and 0.34 mg of RNA.  Af te r  comple t ion  of 
the  ex t rac t ion ,  each sample  was cent r i fuged and  b o t h  
s u p e r n a t a n t  and  the  pellet  were analyzed for rad ioac t iv i ty ,  
protein ,  D N A  and  RNA.  

The to ta l  nuclear  ex t r ac t  p repared  by  the  m e t h o d  
descr ibed above, conta in ing  0.6 M NaC1, was f r ac t iona ted  
th rough  a Sephadex  G-200 column (65>(2.5 cm, i.d.) a t  
20~ Frac t ions  of 2.5 ml  each were collected and  were  
analyzed for rad ioac t iv i ty ,  protein ,  DNA and RNA.  
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P r o t e i n  c o n t e n t  was d e t e r m i n e d  b y  t he  m e t h o d  of 
LowRY 9. D N A  a n d  R N A  c o n t e n t  were d e t e r m i n e d  b y  t h e  
m e t h o d s  of LEVY et  al. 1~ BURTON 11 and  DISCHE 12. 
R a d i o a c t i v i t y  was a s sayed  e i the r  b y  us ing  a d ioxane  
based  l iquid sc in t i l l a t ion  cockta iN 3, or w i t h  t o luene  
con ta in ing  l iquifluor,  a f t e r  solubi l iz ing the  samples  w i t h  
NCS. 

Results and discussion. T he  nuc lea r  associa ted  recep to r  
of D-~-tocopherol  can  be  r ende red  soluble  b y  e x t r a c t i o n  of 
h igh ly  pur i f ied  r a t  l iver  nuclei  w i t h  a buf fer  c o n t a i n i n g  
h i g h  c o n c e n t r a t i o n s  of sod ium choride.  W i t h  increas ing  
concen t r a t i ons  of sod ium chlor ide  in the  buffer ,  corre- 
spond ing ly  h igher  a m o u n t s  of r a d i o a c t i v i t y  were ex t r ac t -  
ed. I t  was also obse rved  t h a t  an  increase  in t he  solubi l iza-  
*ion of t he  r a d i o a c t i v i t y  was associa ted  w i t h  a s imul t a -  
neous  p r o p o r t i o n a l  increase  in t he  so lub i l iza t ion  of 
p ro te in ,  D N A  a n d  RNA.  More t h a n  70% of t he  t o t a l  
r a d i o a c t i v i t y  could be  e x t r a c t e d  b y  ra i s ing  t he  sa l t  
c o n c e n t r a t i o n  u p  to 2.0 M.  

I n  order  to  e x a m i n e  t h e  phys ica l  n a t u r e  of t he  toco-  
phero l  e x t r a c t e d  b y  h i g h  sa l t  solut ion,  the  solubi l ized 
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Fractionation of the tom nuclear extract on Sephadex G-200. Rats 
were injected with aH-D-c~-tocopherol (25 [xCi; 3.7 Ci/inmole) for 3 h. 

nuc lea r  e x t r a c t  (0.6 M NaC1) was  f r a c t i o n a t e d  on  a 
S e p h a d e x  G-200 co lumn.  As s h o w n  in t he  Figure ,  all of 
t he  r a d i o a c t i v i t y  were e lu ted  in t h e  vo id  vo lume  of the  
co lumn  a n d  t he  label led  v i t a m i n  was associa ted  w i th  
pro te in ,  D N A  and  RNA.  A l t h o u g h  severa l  o the r  p ro t e in  
species were e lu ted  a f te r  t he  vo id  vo lume,  no  r a d i o a c t i v i t y  
was  assoc ia ted  w i t h  a n y  one of t h e m .  T h u s  t h e  r ecep to r  
of th i s  v i t a m i n  is assoc ia ted  w i t h  a nuc leopro te in  complex  
of h i g h  molecu la r  weight .  

The  r a d i o a c t i v i t y  assoc ia ted  w i t h  t he  pur i f ied  nuclei,  
as well  as in t he  nuc l eopro te in  compelx ,  was e x t r a c t e d  
w i t h  e t h a n o l  a n d  sub j ec t ed  to t h i n  layer  c h r o m a t o g r a p h y  
(TLC) on  silica gel G us ing  b e n z e n e : m e t h a n o l ,  98:2 ,  as 
t he  mobi le  phase.  The  e t h a n o l  soluble  r a d i o a c t i v i t y  
recovered  f rom TLC a p p e a r e d  in t he  zone co r respond ing  
to  s t a n d a r d  ~-tocopherol ,  showing  t h a t  t he  r a d i o a c t i v i t y  
r ep resen ted  u n m e t a b o l i z e d  e- tocopherol .  

Summary. W h e n  I)-~- tocopherol  is a d m i n i s t e r e d  i.v. 
to  v i t a m i n  E di f ic ient  ra ts ,  s ign i f ican t  a m o u n t s  of th i s  
v i t a m i n  are b o u n d  to a nuc l eopro te in  complex  in hepa t i c  
nuclei,  a n d  t h i s  complex  can  be solubi l ized b y  h i g h  con- 
c e n t r a t i o n s  of sod ium chlor ide  (0.6 M).  The  b o u n d  v i t a -  
m in  in th i s  complex,  e x t r a c t a b l e  b y  e thanol ,  was found  
to be  iden t ica l  w i t h  a u t h e n t i c  ~- tocopherol  b y  t h i n  layer  
c h r o m a t o g r a p h y .  
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! C h a l o n d  R e g u l a t i o n  o f  t h e , ~ E p i d e r m a l  C e l l  C y c l e  i 

I t  has  b e e n  e s t ab l i shed  t h a t  c rude  ex t r ac t s  of ep idermis  
p roduce  '~wo t issue-specif ic  responses  w h e n  in jec ted  in to  
mice. These  are  a de layed  i n h i b i t i o n  of 3H - t hymid ine  
i nco rpo ra t i on  in to  ep ide rma l  D N A  and  a r ap id  r e d u c t i o n  
ill t h e  n u m b e r  of ep ide rma l  cells en t e r i ng  M-phase  
(mitosis) 1-% Thi s  difference in t he  t i m i n g  of these  two 
responses  ha s  led, in t h e  absence  of s u b s t a n t i a l  cell 
k ine t ic  d a t a  , to t he  a s s u m p t i o n  t h a t  Chalones are cell 
cycle phase-speci f ic  a n d  t h a t  t h e  i n h i b i t o r  of D N A  
syn thes i s  in  these  e x t r a c t s  ac ts  b y  b locking  t he  in f lux  
in to  S-phase  a t  some p o i n t  d u r i n g  the  Gl -phase  5, 8, while  
t he  i nh ib i t o r  of mi tos is  ac ts  in  t he  G2-phase. However ,  
t he  t ime  lag in a H - t h y m i d i n e  incorpora t ion ,  m a y  well  re- 
p r e sen t  c o m p e t i t i o n  b e t w e e n  a s h o r t - t e r m  s t i m u l a t o r  ~ 
a n d  a s lower-ac t ing  i n h i b i t o r  of D N A  syn thes i s ,  or i t  m a y  
ref lect  an  insens i t i re  a s say  sys tem.  

F r o m  an  e t h a n o l - f r a c t i o n a t e d  skin  e x t r a c t  a n  i n h i b i t o r  
of ep ide rma l  D N A  syn thes i s  (G 1 chalone)  ha s  been  
pur i f ied  50,000-fold a l t h o u g h  i t  is no t  ye t  homogeneous% 
Previous ly ,  a s imi lar  e t h a n o l  f r ac t ion  yielded a n  i n h i b i t o r  

of mi tos i s  (G 2 chalone) wh ich  ha s  been  pur i f ied  2,000 
t imes  s. Chemica l ly  these  a p p e a r  to  be  two d i f fe rent  
subs t ances  6,s b u t  n e i t h e r  has  been  t e s t ed  aga ins t  o the r  
phases  of the  cell cycle. A p r e l i m i n a r y  analys is  of t he  
specif ici ty  of cha lone  ac t ion  w i t h i n  t he  cell cycle is re- 
p o r t e d  here.  The  effect  of t he  e t h a n o l  skin f rac t ion  (con- 
t a i n i n g  b o t h  chalones)  was  c o m p a r e d  w i t h  t he  effect  of 
t he  pur i f ied  G 2 cha lone  on  D N A  syn thes i s  and  mi tos is  in 
mouse  ep idermis  in vivo.  
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