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me tacen t r i c  ch romosomes  is to  be considered more  
'special ized'  and  d iverged f rom the  ances t ra l  type ,  while 
the  s lender  loris, L. t. lydekkarianus wi th  62 chromo-  
somes compr is ing  b o t h  acro- and  metacent r ics ,  is re- 
garded  as 'general ized '  and nearer  to t he  ances t ra l  type .  

T h e  sex chromosomes  in pachy tene  are confined t o  the  
sex vesicle as in man,  mouse,  and field vole. The exac t  
na tu re  of associat ion wi th in  t he  vesicle is not  clear. At  
la ter  stages, however ,  the  2 segments ,  the  euchromat ic  
and he te rochromat ic ,  are recognisable.  Homology  be- 
tween  the  sex chromosomes  can be accounted  for only 
in th is  shor t  euchromat ic  segment .  Chiasma formed in 
this  segment ,  r ap id ly  terminal ises  to form typica l  end- 
to -end  type  of associat ion.  Similar associat ion has  also 
been  observed  in the  h a m s t e r  sex chromosomes  6 and  is 
considered to be due to the  crossing over  in a minu te  
euchromat ic  s egmen t  which terminal izes  before t h e y  
become visible as separa te  units .  

Fai lure  to d e m o n s t r a t e  a s ide-to-side par ing  be tween  
X and  Y in m a n y  m a m m a l s  has raised doub t s  regard ing  
ch iasma fo rma t ion  be tween  t h e m  ~-9. However ,  recen t  
e lec t ron microscope s tudies  10 have  clearly d e m o n s t r a t e d  
a s ide-to-side pair ing in the  sex vesicle of h a m s t e r  and 
mouse  11. 

Zusammen/assung. Die diploide Chromosomenzah l  bei 
Loris tardigradus lydekkarianus betr / igt  62, .  und  der 
K a r y o t y p  b e s t eh t  sowohl aus akro- wie aus metazen-  
t r i schen  Chromosomen.  B e o b a c h t u n g e n  fiber die meiot i -  
schen Chromosomen  des Mgnnchens  ergeben,  dass  sich 
die Chiasmaformat ion  zwischen X und  Y bef indet .  
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A S e r u m  Ant igen  Detected in Cattle by M i c r o - I m m u n o - D i f f u s i o n  

In t e re s t  in inher i ted  differences in se rum ant igens  
(allotypes) has been  increasing in recen t  years  in view 
of the i r  impor t ance  in genet ics  and in p lasma  pro te in  
chemis t ry .  In t raspec i f ic  genet ic  differences in serum pro-  
teins have  been descr ibed for a n m n b e r  of m a m m a l i a n  
species t-5. Very  recent ly  t h e y  have  been  de t ec t ed  in 
cat t le  6 also. This communica t i on  repor ts  a serum an t igen  
de t ec t ed  in ca t t le  by  micro- immuno-di f fus ion .  The ant i -  
serunl used for these  s tudies  was ob ta ined  by  i so- immuni-  
za t ion (one in jec t ion  s.c. and two i.m., each at  an in te rva l  
of 10 days ;  and  6 m o n t h s  later,  as a boos ter  dose, one 
more  inject ion s.c.) wi th  pooled bovine sera d i lu ted  1:1 
wi th  hemagg lu t ina t ion  buffer  (Difco Labora tor ies ,  De- 
troi t ,  USA) and  then  emulsif ied wi th  an equal  vo lume  
of F r e u n d ' s  comple te  ad juvan t .  Before being di luted,  
the  pool  of bovine  sera was frozen and  thawed  8 t imes  
to p roduce  some sl ight  dena tu ra t i on  or a l te ra t ion  of the  
p ro te ins  and in th is  way  to increase the i r  ant igenic i ty .  
Serum samples  were tes ted  on 26• 76,rnm microscope 
slides using 1% Special  agar-Noble  (Difco Laborator ies ,  
Detroi t ,  USA) as suppor t ing  medium.  The d i ame t e r  of 
the  wells was 1.7 mm,  the  d is tance  be tween  the  cent ra l  
well and  the  4 per iphera l  wells was 2 mm.  

E a c h  serum sample  was tes ted  und i lu ted  as well as 
d i lu ted  by  two-fold  di lut ions up to 1/8. The an t i se rum 
was used undi lu ted .  The slides were read  af ter  12 h. At  
th is  t ime  all t he  prec ip i ta t ion  lines had  developed and  
fu r ther  incuba t ion  did not  reveal  addi t iona l  lines. 

The mobi l i ty  of the  Ci(a + ) an t igen  (Figure) was s tudied  
by  immuno-e lec t rophores i s  using the  m i c r o m e t h o d  de- 
scr ibed by  HIRSCHFELD 7 (barb i tu ra te  buffer, p H  8.6, 
7 V /cm for 90 min).  

The da t a  of t he  Table correspond well wi th  the  resul ts  
expec ted  if t he  an t igen  follows mende l ian  segregat ion 
wi th  negat ive  subjec ts  homozygous  for a recessive gene 
Ci and  posi t ive  subjec ts  homozygous  or he te rozygous  
for the  allelic gene Ci A (named provis ional ly  using a two  

le t ter  abbrev ia t ion  der ived f rom the  n a m e  of the  an imal  
t h a t  p roduced  the  ant iserum).  As expected ,  ma t ings  of 
negat ive  pa ren t s  gave only  nega t ive  offspring. Mat ings  
of posi t ive  pa ren t s  gave at  least  75% posi t ive  offspring 

Immuno-electrophoresis mobility of the Ci(a+) antigen. Direction 
of migration: from left (cathode) to right (anode). Amidoschwartz 
staining. Upper trough: antiserum collected after the booster dose 
(same antiserum used for the immuno-diffusion studies). Lower 
trough: antiserum collected after the third injection. 
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and ma t ings  be tween  posi t ive  and  negat ive  pa ren t s  gave 
at  least  50% posi t ive  offspring.  The f requency  of t he  
gene Ci A, es t ima ted  f rom the  f requency  of the  p h e n o t y p e s  
in the  277 offspr ing of the  Table,  was 0.43. 

To s t u d y  the  cons t ancy  of t he  C i ( a+ )  ant igen,  f rom 
4-6 serum samples,  collected f rom 10 animals  (6 posi t ive  
and  4 negat ive)  over  a lmos t  1 year  t ime,  were t e s t ed  all 
a t  once and  found  to  give cons is ten t  results .  An animal ,  
t e s t ed  12 h af ter  b i r th ,  was posit ive.  His  mo th e r  was  
negat ive.  This  shows t h a t  the  ant igen C i ( a+)  expresses  
i tself a t  b i r t h  or soon after.  

W h e t h e r  th is  an t i s e rum and  the  one descr ibed by  
RArACZ et  al. s are related,  remains  to be ascer ta ined.  At  

p resen t  i t  is known  t h a t  t h e y  have  been  ob ta ined  using 
d i f ferent  an t igen  p repara t ions :  whole se rum for the  one 
descr ibed here and  an a m m o n i u m  su lpha te  f rac t ion of 
se rum for the  one descr ibed by  RAPACZ et al.S,S. 

Riassunto. ]~ descr i t to  un ant igene  ident i f ica to  nel siero 
dei bovini  med i an t e  micro immunodi f fus ione .  I da t i  fami-  
liari mos t r ano  che esso 6 sot to  control lo genetico. L ' an t i -  
siero 6 s ta to  o t t en u t o  med i an t e  i so immunizzazione  con 
pool di  siero bovino  diluito 1:1 con so luz ione  t a m p o n e  
ed emuls iona to  con un egual volume di ad iuvan te  com- 
pleto t ipo Freund .  

D. IANNELLI 

Inheritance of the antigen 

Type of No. of Offspring 
mating matings 

positive negative total 

+ x + 26 20 6 
+ • - 162 93 69 

• 89 0 89 
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Ident i f i cat ion  of C e r u l o p l a s m i n  in H u m a n  Liver  Cells  by F l u o r e s c e n t  A n t i b o d i e s  and Absence  of 
th i s  Pro te in  in Wi l son  D i s e a s e  

Ceruloplasmin is a copper -conta in ing  blood p lasma  
prote in  regula t ing  copper  me tabo l i sm in the  h u m a n  
organism. There  are da t a  indicat ing t h a t  ceruloplasmin 
syn thes i s  occurs m liver 1,2. There  is some evidence t h a t  
in  Wi l son  disease the  pa t i en t ' s  ceruloplasmin does not  
differ in general  phys ico-chemical  character is t ics  f rom 
t h a t  in normal  subjec ts  s,4. The decrease of ceruloplasmin 
concen t ra t ion  in the  p a t i e n t ' s  b lood is due to  genet ical ly  
de te rmined  inhib i t ion  of the  pro te in  synthesis .  However,  
there  has been  no di rect  evidence so far to suppor t  th is  
hypothes is .  

The p re sen t  paper  repor t s  some direct  evidence of 
ceruloplasmin syn thes i s  in normal  h u m a n  liver cells and  
a lmos t  ent i re  absence  of l iver ceruloplasmin in Wilson 
disease. 

Materials and methods. Slices of liver, brain,  spleen, 
hea r t  and  k idney  f rom a pract ica l ly  normal  male, aged 37, 
who died of a sudden  ches t  compress ion,  were s tudied.  
The  t issues of these  organs  were  t aken  2 h ut ter  regis t ra-  
t ion  of clinical dea th  Liver  t issues t aken  in b iopsy  b y  
liver punc tu r e  according to MENGINI'S t echn ique  5 were 
ob ta ined  from 8 pa t i en t s  wi th  liver disorders  of non-  
congeni ta l  e thiology (concent ra t ion  of ceru loplasmin  
45-60 mg 100 ml) as well as 3 wi th  Wilson disease (con- 
cen t ra t ion  of ceruloplasmin 3-6 mg 100 ml). To ob ta in  
an t iceru loplasmin  serum, r abb i t s  were immunized  wi th  
h u m a n  homogenic  ceruloplasmin by  the  m e t h o d  described 
earlier e. For  ident i f ica t ion  of ceruloplasmin in slices of 
various h u m a n  organs COONS'S indi rec t  m e t h o d  was 
usedL Ant iceru loplasmin  se rum adsorbed  to  r emove  
ant ibodies  to o the r  p la sma  pro te ins  by  diazot ized prote in  
complex  from a pa t i en t  wi th  Wilson disease was used as 
an in te rmedian t .  The adsorb t ion  of p la sma  prote in  ant i -  
bodies of i n t e r m e d i a n t  serum was comple te  enough since 

prec ip i ta t ion  on agar  gel by OUCHTERLONY'S technique  s 
wi th  h u m a n  ceruloplasmin,  blood se rum from normal  
subjects  and  those  wi th  Wilson disease showed only one 
arc (Figure 1). P repa ra t ions  f rom organs  ob ta ined  in 
au topsy  and biopsy were immed ia t e ly  frozen and t r ea ted  
as descr ibed earlier 3. The f luorescence observed was con- 
s idered specific only  if no f luorescence was  seen in contro l  
p repa ra t ions  2. The blood se rum ceruloplasmin concent ra-  
t ion was de t e rmined  by RAVIN'S method% 

Results. W h e n  s tudy ing  slices of h u m a n  kidney,  spleen, 
brain  and hea r t  ob ta ined  in autopsy ,  no localized specific 
f luorescence was observed in the  cells of these organs. 
Fluorescence was of diffuse charac ter  and  sl ight in tens i ty .  
In  l iver  prepara t ions ,  where  anoxia  is ex t remely  high, 
specific f luorescence was seen extracel lularly,  i.e. m the  
intercel lular  space (Figure 2}. However ,  cer ta in  paren-  
ch imatous  cells showed sites of specific f luorescence 
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