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peripheral  blood cells 16-19. W h e n  particulate ant igens are 
used wi th  buf fy  coat  cells, l ymphocy tes  mus t  be present  
for posi t ive  responses~~ in the  mixed  lymphocy te  
cul ture sys tem produc t ion  of an M I F  capable  of inhibi t ing 
buffy  coat  cell migra t ion  has been demons t ra ted  ~2. 
E labora t e  mechanisms  have  been proposed to demons t ra te  
the  presence of macrophages  in posi t ive  soluble ant igen  
buf fy  coat  cell tests ~3, 23. Nontheless  i t  remains  an assump- 
tion, no t  cr i t ical ly  proven,  t h a t  soluble ant igen induced 
bu l ly  coat  cell migra t ion  inhibi t ion is med ia ted  by  MIF.  
The  present  exper iments  suppor t  this  assumpt ion  by  
demons t ra t ing  the  requ i rement  for l y m p h o c y t e s  and for 
puromycin-sens i t ive  prote in  synthesis.  

Autologous  serum and plasma clearly increase the  
inh ib i to ry  response of cells f rom skin- tes t  pos i t ive  donors, 
suggest ing t h a t  immunoglobul in -an t igen  complexes  can 
inh ib i t  buffy  coat  cell migra t ion  as t h e y  can macrophage  
migra t ion  or t h a t  cytophi l ic  an t ibody  is measured in the  
migra t ion  test  2~-26. The failure of puromycin  to b lock 
inhibi t ion comple te ly  when AS is present  is also consistent  
w i th  at  least  a par t ia l  effect of immune  complexes  
independen t  of pro te in  synthesis.  Howeve r  f indings t h a t  
the  AS-dependen t  response can be r emoved  by  di lut ion 
and t h a t  successsive washes of leukocytes  augmen t  ra ther  
t han  diminish the  pos i t iv i ty  of the  tes t  indicate  t h a t  serum 
an t ibody  is no t  the  sole de te rminan t  of the  DMI response. 

W h e n  cer ta in  condit ions are met ,  the  DMI tes t  is 
reproducible,  which is a t  var iance  wi th  our earlier 
experience~L W e  a t t r ibu te  the  difference to changes in 
ant igen  dose, capi l lary size, and species of origin of sera in 
the  media:  

Rdsumd. La pr6sence de lymphocy tes  et  la synth~se de 
la prot6ine sont  n6cessaires ~ la p roduc t ion  du M I F  

(migrat ion inhibi t ion factor). Pour  le tes t  de migra t ion  
des leucocytes  du sang p6riph6rique, nous avons  pu 
mont re r  en ut i l isant  un antigone soluble (PPD) et  du s6rum 
de cheval,  qu ' i l  n ' y  a po in t  d ' inh ib i t ion  de migra t ion  en 
l 'absence des lymphocy tes  ou en pr6sence de puromycine .  
Quand le mil ieu cont ien t  du s6rum de sujet  test6, l ' inhibi-  
t ion n 'es t  que par t i e l l ement  sensible k la puromycine .  
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P r e l i m i n a r y  Repor t  on the Inf luence  of the  P l a s m a  U p o n  the Effect of A D P  on Arter ia l  and V e n o u s  
P la te l e t s  

In  order  to expla in  whe ther  the  phenomenon  previous ly  
observed 1, i . e .  t ha t  ar ter ial  platelets  show less marked  
responsiveness to A D P  t h a n  venous ones, we under took  
exper iments  to check whether  the  different  p la te le t  behav-  
tour in pla te le t - r ich p lasma (PRP) is inherent  to platelets  
or to plasma.  

Methods. Arter ia l  blood was collected in open-chest  
animals  f rom the  left  ventr ic le  of art if icial ly ven t i l a ted  
rats  and venous blood f rom the  r ight  ventricle.  P R P  was 
obta ined  as previous ly  described 1. ADP-responsiveness  
of washed pla te le ts  resuspended in different  mi l ieux was 
tes ted (see foreward). 

The  pla te le ts  were washed twice wi th  a modif ied Ty-  
rode 's  solut ion:  8 g NaC1, 0.2 g KC1, 1 g NaHCOa, I g/1 
glucose, p H  adjus ted  to 7.35 wi th  NaOH.  This solution 
does no t  conta in  calcium, magnes ium or phosphate .  

Wash ing  was carried out  as follows: P R P  (3 1111) was 
di luted in a plast ic centr ifuge tube  wi th  20 ml  of modif ied 
Tyrode ' s  solution and then  centr i fuged at  800 g for 8 mill  
at  room tempera ture .  The superna tan t  was discharged 
and the  pellet  again resuspended and centrifuged.  

Af ter  2 washings:  a) p la te le ts  were resuspended ei ther  
in Tyrode ' s  modif ied solution or  in pIa te le t -poor  plasraa 
(PPP) freshly obta ined  f rom arter ial  or venous b lood;  b) 
the  samples were centr i fuged a t  100 g for 5 min  in order  
to e l iminate  con tamina t ing  red blood cells and small  ag- 
gregates. P la te le t  count  was f inal ly  ad jus ted  to a number  
of 700.000/~1; c) ADP- induced  aggregat ion was es t imated  
as previous ly  described 1: The lapse of t ime  between a) and 
c) was about  1 h. 

Results. As can be seen (Figure 1 a) twice  washed 've-  
nous '  platelets  resuspended in Tyrode ' s  modif ied solution 
do not  c lump upon addi t ion  of A D P  (6 experiments) .  
Similar  responses have  been obta ined f rom 'ar ter ia l '  wash- 
ed platelets  resuspended in Tyrode ' s  modified solut ion 
(8 experiments) .  When  the  pla te le ts  were resuspended in 
P P P  freshly obtained,  t hey  recovered ADP-respons ive-  
ness, the  ex ten t  of which was related to the  type  of plasma.  
There  is evidence (Figure 1,b,c) t h a t  'venous '  washed 
platelets  resuspended in P P P  obta ined f rom arter ial  blood 
(6 experiments)  show a less-marked ADP- induced  aggre- 
gat ion than  'a r ter ia l '  washed platelets  resuspended in P P P  
obtained f rom venous blood (9 experiments) .  

In  7 exper iments  we resuspended washed pla te le ts  in 
thei r  own P P P ;  the  ADP-responsiveness  was qui te  simi- 
lar to t ha t  of ini t ial  P R P .  

Considering tha t  the  c lumping power  of twice washed 
platelets  is lost in Tyrode ' s  modif ied solution bu t  restored 
by  incubat ion  in plasma, we s tudied the  course of this  
recover ing (8 experiments) .  

Figures 2 and 3 show the  results obta ined  at  different  
t ime  in tervals  f rom the  resuspension of platelets  ill plasma.  
I t  can be seen t h a t  ADP-responsiveness  increases wi th  
the  incuba t ion  t i m e  of 'a r ter ia l '  or  'venous '  p la te le ts  w i th  
the  venous or  ar ter ia l  plasma, respect ively.  

Discussion. Exper imen t s  wi th  washed pla te le ts  indicate  
t h a t  washing abolishes any  c lumping power, while resus- 
pension in p lasma restores it. So there  should be a plas- 

1 D. BOTTECCHIA and M. G. DoNI, Experientia, 29, 211 (1973). 
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m a t i c  c o m p o n e n t  w h i c h  a l lows  p l a t e l e t s  t o  agg rega t e .  I t s  
p r e s e n c e  is n e c e s s a r y  b u t  n o t  su f f i c i en t  b e c a u s e  p l a t e l e t s  
a g g r e g a t i o n  i nc r ea se s  p r o g r e s s i v e l y  w i t h  t h e  i n c u b a t i o n  
t i m e  in  t h e  p l a s m a .  So we m a y  s u p p o s e  t h a t  t h e r e  is an  
i n t e r a c t i o n  b e t w e e n  s o m e  p l a s m a t i c  c o m p o n e n t  a n d  p la -  
t e l e t s ,  a l t h o u g h  t h e  m e c h a n i s m  of  t h i s  i n t e r a c t i o n  is a 
m a t t e r  of  s p e c u l a t i o n .  T h e  a c t i v e  s u b s t a n c e  in  t h e  p l a s m a  
is p r o b a b l y  f i b r i n o g e n  e-% 
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Fig. 1. ADP-iaduced changes in 0.D. observed in twice washed 
'venous' platelets resuspended in Tyrode's modified solution (a); 
'venous' washed platelets resuspended in arterial PPP (b); and 
'arterial' washed platelets resuspeuded in venous PPP (e). Platelet 
count 700,000/{zl. Final concentration of ADP 9.2 X 10-6M. Response 
quite similar to that of tracing (a) has been obtained from arterial 
washed platelets resuspended in modified Tyrode's solution. 
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Fig. 2. ADP-indueed changes in O.D. observed 7 (a), 15 (b), 48 (e) 
min after resuspension of 'venous' washed platelets in arterial PPP. 
Platelet count 700,000/F1. Final concentration of ADP 9.2 x 10-6M. 

T h e  d i f f e r e n t  i n f l uence  of a r t e r i a l  a n d  v e n o u s  p l a s m a  on  
p l a t e l e t  a d h e s i v e n e s s  s u g g e s t s  t h a t  t h e  l ungs  a lso  p l a y  a n  
i m p o r t a n t  ro le  in  t h i s  p rocess .  I t  cou ld  be  s u p p o s e d  t h a t  
t h e  p u l m o n a r y  c o n t r i b u t i o n  to  t h e  f i b r i n o l y t i c  a c t i v a t o r  
a c t i v i t y  of t h e  p l a s m a  7, s is i n v o l v e d  in  t h i s  p h e n o m e n o n ;  
b u t  we  c a n  e x c l u d e  t h i s  h y p o t h e s i s  b e c a u s e  t h e  f i b r i n o l y -  
t i c  a c t i v a t o r  a c t i v i t y  d i s a p p e a r s  a f ew  m i n u t e s  a f t e r  s to-  
r age  a t  r o o m  t e m p e r a t u r e S .  B e s i d e s  t h e  p a s s a g e  of  t h e  
p l a s m a  t h r o u g h  t h e  l u n g s  is w i t h o u t  e f fec t  un less  t h e y  a re  
v e n t i l a t e d .  

P r e s e n t  r e su l t s  p o i n t  t o  t h e  p o s s i b i l i t y  t h a t  t h e  g r e a t e r  
' v e n o u s '  p l a t e l e t  a d h e s i v e n e s s  c o m p a r e d  to  t h e  ' a r t e r i a l '  
one,  p l a y  a role  in  t h r o m b o g e n e s i s  or  in  t h e  d e v e l o p m e n t  

g_ 

a) 

10 0L/ 
0 

10 

20 

3O 

~ l 10 

2O 

AI 
4O 

c) 

i r , i i i i i 

0 12min 

d) 

2 4 6 8 10 

Time 

Fig. 3. ADP-induced changes in O.D. observed 7 (a), 30 (b), 47 (e), 
75 (d) rain after resuspension of 'arterial' washed platelets in venous 
PPP. Platelet count 700,000/~xl. Final concentration of ADP 9.2 • 
10-6M. 
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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 .  

D .  BOTTECCHIA a n d  MARIA G A B R I E L L A  D O N I  . 
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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 

640 . . . .  Palmitate de r6tinyl 
- - - - -  Acetate de r6tinyl ) '  

320 ........ Acide r6tino)que / 
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20 . "  .7"~.~s 

Injection & 21 jours d'intervalle 

Adjuvanticit4 des diff6rentes Iormes actives de la vitamine A en 
pr6sence de la globuline ~ de bQeuf. 

(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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