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of venous  t h r o m b o s i s ;  t h e y  also p r ov i de  ev idence  of t he  
p r o m i n e n t  role of p l a s m a  in r egu la t ing  p la t e l e t  adhes ive-  
ness. 

Riassunto. ~ s t a to  d i m o s t r a t o  m e d i a n t e  p rove  cro- 
c ia te  e la osservaz ione  del c o m p o r t a m e n t o  di p i a s t r ine  
l a v a t e  r isospese in P P P  venoso  o a r te r ioso  che la causa  
del la  magg io r  r ] spos ta  delle p i a s t r i ne  venose  r i spe t to  a 
quel la  delle p i a s t r ine  a r te r iose  a l l ' A D P  & IIel p l a sma .  

La  responsivi t& a l l ' A D P  a u m e n t a  col t e m p o  di  i ncuba -  
ziolie nel  p l a s m a  delle p i a s t r i ne  l ava te .  
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Act ion  des  diff@rentes f o r m e s  ac t ives  de la v i t a m i n e  A sur  le m@cani sme  i m m u n i t a i r e  chez  le rat  

On d@signe g6n6ra l emen t  sons le IIom de v i t ami l l e  A l e  
r6 t inol ;  v i t a m i n e  A1;  ou ax6rophto l ,  ma i s  auss i  d6riv6s 
p h y s i o l o g i q u e m e n t  act i fs  dallS l 'o rgai i i sme an imal .  P lu-  
s ieurs  formes  ch imiques  de v i t a m i n e  A on t  6t@ mises  en 
6vidence,  a ins i  que  leurs  st6rio-isom@res. I ls  lie d i f fe ren t  
en t r e  eux  que  p a r  leur  ac t iv i t6  biologique,  p r6sen te  dans  
les t issus.  

Depuis  l ong temps ,  ce t te  v i t a m i n e  es t  consid6r6e s u r t o u t  
c o m m e  une  v i t a m i n e  qui  l u t t e  con t re  l ' infect iol i ,  d 'ot t  son 
appe l l a t i on  d ' an t i - in fec t i euse .  Les t r a v a u x  sur  la v i t a -  
m ine  A soiit  n o m b r e u x  dans  p lus ieurs  doma ines  : son r61e 
dans  le m6cal i i sme p h o t o r 6 c e p t e u r  de l 'ceil 1, 2; son t r ans -  
por t ,  son absorp t ion ,  e t  son stockage3,~, son effe t  sur  la  
m a j e u r e  p a r t i e  des voles  m 6 t abo l i ques  et  h o r m o n a l e s  de 
l ' o rgan i sme  n o t a m m e n t  dans  le m 6 t a b o l i s m e  glucid ique  ~, 
l ip id ique  6, e t  p r o t i d i q u e  7 on t  6t6 l a r g e m e n t  @tndi6s. ]3ien 
qne  les re la t ions  en t re  carence  en  v i t a m i l i e  A et  in fec t ion  
so ien t  6 t ro i t emel i t  li6es et  exercel i t  ensemble  uli effet  
syne rg6 t ique  darts l ' o rgan i sme  h6te ,  l ' a c t i on  de ce t te  
v i t a m i n e  sur  la r6ac t iv i t6  i m m ul i i t a i r e  II 'est pas  encore  
61ucid6e. L a  v i t ami i i e  A, qu i  exerce uii effet  man i f e s t e  
sur  l ' i n t6gr i t6  des m e m b r a n e s  des organi tes  cel lulaires s, 
a ins i  que  sur  les enzymes  lysosomales~,  e t  d o n t  l ' e f fe t  est  
s emb lab l e  & celui des subs t ances  a d j u v a n t e s  de l ' imu-  
n i t6  (toxiiies, an t ig~nes  cellulaires,  p rodu i t s  ca rbohydra t6s ,  
d6 te rgen t s  n o n  ioniques)  pour ra i t - e l l e  avo i r  ulie ac t ion  sur  
le m6can i sme  i m m u n i t a i r e  ? 

DRESSEI~ ~~ en 1968, m o n t r a  que le r61e de la v i t a m i n e  A 
(r6tinol) est  celui d 'u i ie  s u b s t a n c e  a d j u v a n t e  de l ' immu2 
flit6 & cause  de sa d e s t r u c t i o n  des m e m b r a n e s  lysosomales  
ce qui  e l i t ra ine  uiie s t i m u l a t i o n  de la d iv i s ion  cellulaire.  
El i  i n j e c t a n t  & n n e  souris  des q u a n t i t 6 s  d i f f6rentes  de 
Bordetella Pertussis en pr6selice de la g lobul ine  y de b c e u f  
(0-5 rag), la r @ o n s e  i m m u n i t a i r e  o b t e n u e  es t  Ionc t ion  de 
la  q u a n t i t 6  & a d j u v a n t  et  d ' a n t i g ~ n e  util is6e. D~SSEI~ 
obse rva  u n  effet  s imi la i re  l o r s q u ' u n e  m6me  q u a n t i t 6  de 
g lobul ine  y de bceuf (0,5 mg) est  in ject6e  & une  souris 
a y a n t  d6j& resu  diff@rentes q u a n t i t 6 s  de v i t a m i n e  A 
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(rgtinol) (1-10 mg). Cet te  poss ibi l i t6  de s t i m u l a t i o n  eli 
pr@sence de l ' an t ig~ne  darts la cellule condu i t  & une  r@ponse 
i m m u n i t a i r e .  

Dans  ce t r a v a i l  son t  expos@s les r6su l t a t s  de l ' a d j u v a n -  
t ic i t6  des diff6reii tes foriiles ac t ives  de la  v i t a m i n e  A en  
pr6sence d 'u l i  ant ig~i ie  qu i  es t :  la g lobul ine  7 de bceuf 
(BGG). L ' exp6r i ence  en t rep r i se  p o u r  ce t te  6rude compre -  
n a i t  48 Sprague  Dawley  r a t s  mgles,  &g6s de 4 -5  semaines  
et  divis6s en 6 groupes.  Ces r a t s  son t  soumis  & u n  r6gime 
IIormal. Le No 1 serf  de t6moin .  Les 5 au t r e s  groupes  
r e s o i v e n t  c h a c u n  nne  in j ec t ion  sous-cutai i6e de 16,500 U I  
(envi ron  5 mg) de l ' une  des formes  ac t ives  de la v i t a m i n e  A 
dissoute  dans  0,5 ml  d ' hu i l e  de paraf f i i ie  ( subs tance  n o n  
immunog@iie e t  n o n  a d j u v a n t e  en  elle re@me). Les  formes  
ac t ives  inj ect@es de v i t ami i i e  A son t :  Le R6t i i io l  ( v i t a m i n e  
A a lcohol  s y n t h e t i c  crist. ,  K .L .  L a b o r a t o r i e s  5674); le 
r e t i na l  ( v i t a m i n  A a ldehyde ,  Hof fma l i  L a  R o c h e  LTD. ,  
RO-01-6015/005) ;  la v i t a m i n e  A ace t a t e  crist ,  pu re  (K. L. 
Labo ra to r i e s  5673t);  la v i t a m i n e  A p a h n i t a t e  (K .K .  
Labo ra to r i e s  Inc.  19862); e t  enf in  l ' ac ide  r6 t ino ique  
( H o f f m a n  L a  R o c h e  Lot .  A. 263754). 

Les 6 groupes  de r a t s  r e s o i v e n t  apr~s 24 h une  i n j ec t i on  
i.p. de i m g  de g lobul ine  y de boeuf (BGG f r ac t i on  I I ,  
A r m o u r  & Co) dans  0,1 ml.  de NaC1 0,85/100. Le t i t r e  
d ' a n t i c o r p s  p r o d u i t  es t  d@termiiie p a r  la  t e c h n i q u e  de 
l ' h@magglu t ina t ion  pass ive  11 au  21e jour ,  apr~s c h a q u e  
in jec t ion  de v i t ami l i e  A e t  d ' an t ig~ne  (Figure).  

Eli  e x a m i n a n t  ce g raph ique ,  on  r e m a r q u e  la  for te  ad-  
juva l l t i c i t6  de la v i t ami l l e  A (R6tinol)  e t  (R6tinal)  com- 
par@e aux  effets  a d j u v a n t i c i t a i r e s  donn6s  p a r  les au t r e s  
formes  ac t ives  util is6es,  c 'est-&-dire l ' ac ide  r@tino~'que, la 
v i t a m i n e  A ac6 ta te  et  p a l m i t a t e .  I1 es t  & s ignaler  auss i  
l ' absel ice  des an t i co rps  p rovoqu6s  p a r  la  g lobul ine  y 
admin i s t r6e  u n i q u e m e n t  aux  r a t s  t6moins .  

D a n s  ce t r a v a i  l, IIous avons  6tudi@ le r61e des d i f f6rentes  
formes  ac t ives  de la  v i t ami i i e  A consid6r6e c o m m e  subs-  
t a n c e  a d j u v a n t e  de la r6ac t iv i t6  i m m u n i t a i r e  chez le ra t ,  
e t  l ions avons  mis  eli 6vidence  l ' a d j u v a n t i c i t 6  IIotable  d n  
r6 t ino l  et  du  r6 t ina l  p a r  r a p p o r t  a u x  au t r e s  d6riv6s ac t i fs  
de ce t te  v i t a m i n e  en pr6sence de la g lobul ine  7 de bceuf 
laquel le  s ' es t  m o n t r 6 e  chez le r a t  t d m o i n  c o m m e  u n  
an t igone  non  i m m u n o g ~ n e  eli lui  mgme.  tgieli que  la  v i t a -  
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mine A manque  d'antiggn6cit6, elle poss~de donc une 
ad juvant ic i t6  extr ins~que en pr6sence de la globue line 
don t  elle intensifie la r6ponse immuni ta i re .  

Summary. In  this work, we have  s tudied the  role 
of different  ac t ive  forms of v i t a m i n  A considered as 
a d j u v a n t  of the  immune  mechanism in the  rat.  We  also 
poin ted  out  the  a d j u v a n t  effect of re t inol  and re t inal  in 
comparison wi th  the  o ther  act ive  components  of t ha t  
v i t amin  wi th  the  bovine  y-globulin which is no t  an immu-  
nogenic ant igen in itself in the  control  rat.  Despi te  the  
fact  t h a t  v i t amin  A has no ant igeneci ty,  i t  still possess an 

extr insic ad juvan t i c i ty  irt presence of bovine T-globulin. 
The  degree of the  immune  response is increased. 
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I m m u n o c h e m i c a l  Characterizat ion of the Mult imolecular  F o r m s  of Squid Ink Gland Tyros inase  

The p r imary  funct ion of the  ink gland of squid (Loligo 
pealii) is the  cont inuous  product ion  of the  enzyme 
tyrosinase (E.C. 1.10.3.1) which mediates  the  conversion 
of tyrosine and L-Dopa (3 ,4-dihydroxyphenylalanine)  
to melanin.  SZABO 1 repor ted  t h a t  the  squid ink gland 
contains  folds of connect ive  tissue which are lined wi th  
simple co lumnar  epi thel ial  cells, and these cells secrete 
melanin  which is the  major  component  of the  squid ink. 
Numerous  small  vacuoles  which m a y  be filled wi th  mela-  
nin (ink) granules are found at  the  apical regions of these 
cellsL The melanin  granules are secreted into the  lumen 
of the  ink gland and then  t ransferred to the  ink sac unt i l  
the  ink  is expelled f rom the  organism as a defense mecha-  
nism. The present  communica t ion  is concerned wi th  the  
immunochemica l  character iza t ion of the  molecular  forms 
of squid ink gland tyrosinase.  

Methods and materials. I n k  glands employed in this 
s tudy  were excised f rom squid collected off the  coast  of 
Fa lmouth ,  Mass. Tyrosinase ext rac ts  were prepared by  
homogeniza t ion  of washed ink glands in a 0.25 M sucrose 
solution. The  homogena te  was then  centr i fuged at  
600 •  for 10 min  to r emove  cellular debris. This was 

followed by fur ther  sed imenta t ion  at  105,000•  for 
60 min  and the  resul t ing superna tan t  was used in all 
invest igat ions  cited. Hardy-Passey  mouse me lanoma  and 
h u m a n  m e l a n o m a - t y r o s i n a s e  were ex t rac ted  by  the  
methods  of BURNETT 2, ~. 

R a b b i t  ant i serum to squid tyrosinase was obta ined by  
the  me thod  repor ted  by  CAMPBELL ~. Immunodi f fus ion  
plates were prepared  by  a modif ica t ion  of the  technique 
of CLAUSEN 5. Immunelec t rophores i s  was per formed on 
Agarose Universa l  Elec t rophore t ic  Fi lms (Anaylt ical  
Chemists, Inc., Palo  Alto, Calif.) which were manufac tu red  
according to the  formulat ions  of EL~VITCt~ 6. After  the  
format ion  of precipi t in  lines in the  immunodi f fus ion  and 
immunoelect rophores is  plates,  the  presence of specific 
tyros inase-ant ibody complexes was de tec ted  by  the  me thod  
of BURNETT 7. 

Results. It can be seen in Figure  1 t h a t  only squid 
tyrosinase combined wi th  the  ant i serum to squid %yrosi- 
nase. Two precipi t in  lines were detectable  by the  L-Dopa 
detect ion technique,  however,  the  sens i t iv i ty  of this  
technique  was no t  of the  same s tandard  as immuno-  
electrophoresis described below. No L-Dopa-posi t ive lines 
tnere discerned wi th  the  me lanoma  Hardy-Passey  mouse 

d the  human  me lanoma  tyrosinase contained in wells 
and 6 and wells 2 and 5 respect ively.  
Upon  immunoelectrophoresis ,  3 Dopa-posi t ive  precipi t in 

lines were resolved for the  squid tyrosinase.  Two of these 
lines, designated T1 and T 2 ,  possessed similar  electro- 
phoret ic  mobil i t ies  bu t  differed immunochemica l ly  
(Figure 2). The  slowest migra t ing  precipi t in  line, which 
was t e rmed  T 3; displayed ant igenic s imi lar i ty  to T 2. The 
immunochemica l  re la t ionship of T1 and T 2 and T 3 could 
not  be e lucidated because of the  dis tance be tween the  
precipi ted lines in the  immunoelec t rophores is  plates. 

The  fact  t h a t  the  Dopa-pos i t ive  precipi t in  lines 
represented the  presence of tyrosinase and not  a non 
enzymat ic  darkening was acer ta ined by  hea t  inac t iva t ion  
studies. Squid tyrosinase is complete ly  inac t iva t ive  by  

Fig. 1. Immunodi f fus ion  pla te  conta in ing  5 [xl squ id  tyros inase  
(peripheral wells 1 and 4), 5 ~zl human melanoma tyrosinase (wells 2 
and 5), and 5 [zl Hardy-Passey mouse melanoma tyrosinase (wells 3 
and 6). The central we11 is filled with 5 [zl anti-squid tyrosinase 
serum. 
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