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s t a n d i n g  or i n t e r m i t t e n t  u n c o n j u g a t e d  h y p e r b i l i r u b i n -  
emia,  b) exclus ion of hepa t i c  disease b y  cl inical  e x a m i n a -  
t ion  a n d  b y  n o r m a l  f indings  of t he  fol lowing l a b o r a t o r y  
t e s t s :  f a s t ing  t o t a l  s e rum bile acids, GOT, a lka l ine  phos-  
p h a t a s e ,  s e rum p ro t e in  e lectrophoresis ,  h e p a t i t i s  Bs-an t i -  
gen, B S P - t e s t s  1~ a n d  galac tose  e l im ina t i on  capac i t y  n.  
No p a t i e n t  h a d  o v e r t  hemolysis .  

The  d i s t r i b u t i o n  of A, B, 0 a n d  A B  blood groups  a n d  
H p  1-1, H p  2-1 a n d  H p  2-2 h a p t o g l o b i n  p h e n o t y p e s  in 
t h i s  sample  was c o m p a r e d  w i t h  a series i n v e s t i g a t e d  for 
forensic  pu rposes  TM. The  ava i l ab le  n u m b e r  of cases al- 
lowed ana lys i s  of g roups  0, A and  B + A B  c o m b i n e d  as 
well  as of H p  2-1, H p  2-2, a n d  H p  1-1 + H p  2-2 combined .  
Differences  in t he  p r o p o r t i o n  of b lood  groups  and  h a p t o -  
g lobin  p h e n o t y p e s  in Gi lbe r t ' s  s y n d r o m e  and  in the  con-  
t ro l  series were t e s t ed  for s t a t i s t i ca l  s ignif icance accord ing  
to  Wool f  13. 
Results. The  inc idence  of t he  d i f fe ren t  genet ic  t r a i t s  is 
de ta i l ed  in t he  t ab le .  No differences  could be  de t ec t ed  
b e t w e e n  t he  p a t i e n t s  w i t h  Gi lbe r t ' s  s y n d r o m e  a n d  t h e  
con t ro l  popu la t i on .  

Discussion. Associa t ions  b e t w e e n  diseases a n d  some ge- 
ne t ic  p o l y m o r p h i s m s ,  a l t h o u g h  rare,  are well  k n o w n  
p h e n o m e n a  14. T h e y  are  usua l ly  i n t e r p r e t e d  as sugges t ive  
ev idence  for genet ic  fac tors  c o n t r i b u t i n g  to t h e  p a t h o -  
genesis of the  diseases in  ques t ion .  T h e  p r e s en t  s t u d y  is 
s imi lar  to  t h e  resu l t s  o b t a i n e d  b y  t e s t i n g  t h e  H L - A  
h i s t o c o m p a t i b i l i t y  an t igens  in  sub jec t s  w i t h  Gi lbe r t ' s  
syndrome ,  b y  showing  t h a t  t h e  AB0 blood group  s y s t e m  
an d  t h e  h a p t o g l o b i n  p h e n o t y p e s  c a n n o t  be used as genet ic  
m a r k e r s  in  th i s  condi t ions .  T h e  assoc ia t ion  b e t w een  
a c e t y l a t o r  p h e n o t y p e  an d  Gi lbe r t ' s  s y n d r o m e  obse rved  in 
t h e  same  sample  of p a t i e n t s  becomes  t h e  more  r e l evan t .  
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Summary. The  ch romosomes  of t he  b l a c k  aba lone  I-Ialiotis c racherodi i  are descr ibed  for t h e  f i rs t  t ime.  The  diploid 
n u m b e r  is 36, w i t h  no  a p p a r e n t  sexua l  d imorph i sm .  

Severa l  ga s t ropod  k a r y o t y p e s  are descr ibed  in the  l i te ra-  
t u r e  a p p e a r i n g  f rom 19053 to t he  r ecen t  p a s t  4-6. These  
are m a i n l y  of snai ls  a n d  nud ib rachs .  Cy togene t i c  s tud ies  
on  aba lone  are lacking.  4-year-old  500 g specimens,  1 ma le  
a n d  1 female,  were o b t a i n e d  f rom the  i n t e r t i d a l  zone n e a r  
Diab lo  Canyon ,  California,  a n d  used for th i s  s tudy .  5 ml  
of a 0 .1% Colcemid so lu t ion  (in sea water )  were i n j ec t ed  

Fig. A. Karyotype of a male Haliotis cracherodii. 

i n to  t h e  cen te r  of t h e  foot. 4 h la ter ,  t h e  a n i m a l  was dis- 
sected 3 an d  t i ssue  f r a g m e n t s  were o b t a i n e d  f rom t h e  gill, 
man t l e ,  d iges t ive  gland,  gonad  a n d  blood.  T h e  t issues  
were p laced  in H a n k s  b a l a n c e d  sa l t  so lu t ion  c o n t a i n i n g  
0.3% t r y p s i n  for s u b s e q u e n t  minc ing .  Af te r  cen t r i fuga-  
t i on  t h e  cell pe l l e t  was  suspended  in 5 ml  0.075 M KC1 a n d  
al lowed to  si t  for 20 m i n  a t  r oom t e m p e r a t u r e .  Fol lowing 
3 f ixa t ions  in  abso lu t e  m e t h a n o l :  glacial  acet ic  acid (3:1) 
t h e  cells were d r o p p e d  on to  slides, a i r  dr ied,  an d  s t a ined  
in Giemsa  (10% in G u r r ' s  Buffer) .  
The  d iges t ive  g l and  was t h e  on ly  t i ssue  to  yield mitoses.  
Of 21 t o t a l  c o u n t a b l e  me t ap h as e s ,  15 h a d  36 ch romo-  
somes,  3 h a d  35, 2 h a d  34 a n d  1 h a d  18. 4 male  a n d  
3 female  k a r y o t y p e s  were p repa red .  E x a m p l e s  are shown  
in f igures A an d  B. These  show 16 me tacen t r i c ,  16 sub-  
me tacen t r i c ,  an d  4 ac rocen t r i c  chromosomes .  The  ch romo-  
somes are small ,  t h e  la rges t  be ing  a p p r o x i m a t e l y  4 ~zm 
long. No sexua l  d i m o r p h i s m  is obse rvab le  in these  ka ryo-  
types .  Sex d e t e r m i n a t i o n  m a y  be  a t  t h e  i n t r a c h r o m o s o m a l  
level.  I t  is also poss ible  t h a t  these  k a r y o t y p e s  could rep-  
r e sen t  t e t rap lo ids ,  especial ly  since these  ceils came  f rom 
t h e  l iver- l ike d iges t ive  gland.  F u r t h e r  work  will be  neces- 
sa ry  to c lar i fy  these  ambigui t i es .  

Fig. B. Karyotype of a female Haliotis cracherodii. Bar equals 10 [xm. 
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