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the  water-soluble  substances ext rac ted  by grinding with 
sand and  water .  T h e  ex t r ac t  was centrifuged and the 
purple s u p e r n a t a n t  fluid r emoved  and shaken vigorously 
with an equa l  v o l u m e  of chloroform for 5 min. 

Cent r i fugat ion  of the  mix ture  produced three layers, of 
which t h e  clear  purple  upper  one was retained. This was 
reduced in v o l u m e  to  about  10 mt and was placed on a 
15 cm × 1.75 cm co lumn of Sephadex 50, previously 
equi l ibra ted wi th  dist i l led water.  Elut ion with water  
produced th ree  fractions,  in order of appearance:  a 
c loudy one conta in ing  carbohydra te  material  (1), a slightly 
yellow fract ion (2), and a third fraction (3) containing the 
purple p igment .  Frac t ions  1 and 3 were discarded. 

F rac t ion  2 gave  an  intense colour with the Elson and 
Morgan react ion.  However ,  about  90% of this colour was 
produced w i thou t  incubat ion  with alkaline acetyl-acetone 
and had absorp t ion  spec t rum peaks at 525 and 567. Under  
the same condit ions,  pure  glucosamine gave a single peak 
a t  528. The  in tens i ty  of this interfering colour markedly 
increased on s tand ing ;  t h a t  of gtucosamine did not. La ter  
work  showed t h a t  the  interfering colour resulted from the 
presence of two substances,  substance A which was re- 
ta ined b y  the  cat ion exchange resin Zeo-Karb 225 and 
substance B which  was retained by De-Acidite F F  (an 
anion-exchange resin). Substance A could be eluted from 
the  Zeo-Karb  225 wi th  2N N a O H  and recombined with 
substance B to  give the  interfering colour with the Elson 
and Morgan reagent .  ( I t  is, of course, well known tha t  a 
mix ture  of cer ta in  amino acids with a neutral  sugar pro- 
duces a colour  in the Elson and Morgan reaction L However  
no neut ra l  sugar  appears  to be present  in either substance 
A or  subs tance  B.) 

Frac t ion  2 was therefore  always treated with Zeo-Karb 
225 to r emove  this  source of interference. The clear efflu- 
ent  was t r ea ted  wi th  De-Acidi te  FF,  which retained the 
amino sugar  compound.  I t  was released from the De- 
acidi te  F F  wi th  2N HCI. The  HC1 was removed under 

vacuum over  phosphorus pentoxide  and solid N a O H  and 
the residue dissolved in water .  

Hydrolysis of this final solution wi th  N HCI released 
amino sugar, max imum release being obta ined af ter  abou t  
4-5 h at  98°C. No free acetyl-glucosamine was present  and 
none could be liberated by mild condit ions such as would 
release it  from a nucleotide. The absorpt ion spec t rum of 
the colour produced with  the Elson and Morgan reagen t  
was identical with that  given by pure glucosamine.  Pape r  
chromatography gave a single spot  corresponding to 
glucosamine e. 

The properties of tim compound do no t  suggest  its 
ident i ty  with any of the main forms in which  amino  
sugars have hi ther to  been repor ted  to occur  in plants .  I t s  
behaviour on ion-exchange columns suggests an  acidic 
substance; its behaviour with Sephadex 50 suggests a 
compouml of intermediate  molecular  we igh tL  

RdsumL On a d6couvert  que certaines plantes  con- 
t iennent  de peti tes quanti tds  de sucres aminds, los feuilles 
6pig6es paraissant en contenir  los plus grandes concentra-  
tions. Dans les feuilles 6pig6es de la Sinapis alba, ce sucre 
se t rouve sorts la forme combin6e d ' tme substance aeide 
de poids mol6culaire interm&liaire.  On ment ionne  ici 
6galement la pr6sence de substances interf6rentes qui  sent  
aussi color6es par la r6action l,.'lson et  Morgan. 
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P r6sence  d 'une  a2 -g lobu l ine  lente  au cours  de la 
p o l y a r t h r i t e  i m m u n o l o g i q u e  d6terrnin6e par 

l ' adjuvant  de Freund 

L' in jec t ion  d ' a d j u v a n t  de q~REUND -- qu' i l  s'agisse d 'une 
6mulsion de mycobaet6r ies  tu6es, ou mieux de certaines 
fractions ex t ra i tes  des cires D - d6termine chez le rat, 
une po lyar th r i t e  immunolog ique  x qui s 'accompagne de 
modif icat ions quan t i t a t ives  de l 'a lbumine et des ~t-, cq-, 
fl-globulines s6riques 2. 

On sal t  d ' au t r e  pa r t  que l'61ectrophor~se en gel d 'ami-  
don peu t  r6v61er, dans  le s~rum de cot animal,  la pr6sence 
d 'une cq-globuline lento situ6e imm6dia tement  apr6s 1 '~:  
globuline lento. Mais cet te  a2 est tr~s particuli~re puis- 
qu 'el le  n ' appa ra i t  q u ' a u  cours de certains 6tats physio- 
logiques: p6riode n6onatale,  gestat ion 3,4, ou dans diverses 
condit ions exp6rimentales  r e l i e s  que : processus tumo- 
raux  s, ex6rSse chirurgicale 8, inject ion d 'endotoxine ou 
d ' a d j u v a n t  de FREUND L 

Ces  donn6es nous ont  incit6 b. pr6ciser par 61ectro- 
phor~se - sur papier,  en gel de g61ose et en gel d 'amidon - 
l ' ~ :dyspro t6 in6mie  do la polyar thr i te  immunologique. 

Materiel. Nos recherches on t  port6 principalement sur 
deux s6ries de ra ts  Long  Evans  de m~me port6e, ftg6s de 9 
semaines, ayan t  r e in  dans le coussinet adipeux plantaire 

d 'une pat te  post6ricure, 0,5 ml d 'une  6mulsion con tenan t  
1 mg/ml dc fraction ext ra i tc  tie cire 1) ob l igeamment  
fournic par E. Lm)V.R]~.R ct P. JOLLI':S. Premiere  s6rie: 
6 animaux injectds a v e c l a  fraction CANI.:TTI Dp 35 Ret  4 
animaux tdmoins, l)cuxi~me sdrie: 6 an imaux  injectds 
a v e c l a  fraction Atypique  Dp 35 g e t  3 an imaux  tdmoins.  
Tous les  animaux inject6s ont  prdsent6 des polyar thr i tes :  
cellos-el sent apparues pour la premiere sdric ent re  le 
12 e et le 20 ¢' jour et pour la seconde entre  le 8 e et  le 20 e 
jour. Los prises tie sang unt 6t6 effectu6es awtnt  l ' in ject ion 
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au  8e jour  e t  au  20~ jour  apr~s l ' in jec t ion ,  puis  ~ d ivers  
t e m p s  dchelonn6s.  

Rdsultats. L'dlectrophorkse sur papier en t a m p o n  v6 rona l  
(Michaelis  p H  8,6) avee  l ' appa re i l  ~ 6 v a p o r a t i o n  l imi t6e  de 
GROULADE ~°, SOUS une  diff6rence de p o t e n t i e l  de 4,25 
V / c m  p e n d a n t  16 h,  rdv~le au  20 e jou r  (phase  de p le ine  
dvo lu t i on  de l ' a r t h r i t e )  chez  t o u s l e s  a n i m a u x  la  p rdsence  
d ' u n  c o n s t i t u a n t  pa r t i cu l i e r  d e n t  la mobi l i t6  es t  celle d ' u n e  
e , -g tobul ine  len te  (a,L) (Figure  1). Ce n o u v e a u  cons t i -  
t u a n t  c o r r e s p o n d  A une  a u g m e n t a t i o n  des a~-glyco- 
prot6 ines ,  apr~s  co lo ra t ion  p a r  l ' ac ide  p6r iod ique- r6ac t i f  
de SCHIrF; il d i s p a r a i t  e n t r e  3 e t  8 s ema ines  apr~s  l ' ap -  
p a r i t i o n  de  l ' a r t h r i t e .  

L'dtectrophor~se en gel de gdlose ( t a m p o n  vd rona l  p H  8,6) 
p r a t i qu6e  selon la  m d t h o d e  du  d6p6 t  d i r ec t  ~ conf i rme  ces 
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Fig. 1. Eleetrophor~ses sur papier (Rat 373, Sdrie Canetti Dp 35). 
. . . .  sdrum avant rinjection d'adjuvant, sdrum du 200 jour 

apr~s/'injection (phase de pleine dvo/ution de l'arthrite). 
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rdsul ta t s .  L a  F igu re  2 p e r m e t  de su ivre  chez  le m6me 
a n i m a l  l ' dvo lu t ion  des  p ro td ines  sdr iques :  le c o n s t i t u a n t  
p a r t i c u l i e r  de n a t u r e  ~=L es t  t r~s i m p o r t a n t  u n e  sema ine  
aprbs  1 ' appar i t ion  de l ' a r t h r i t e ;  il d i m i n u e  ~ la  t ro is ibme 
semaine ,  ma i s  res te  encore  ddcelable  ~ la s ix ibme semaine .  

A l'dlectrophor~se en gel d'amidon ( t a m p o n  b o r a t e ) i s  
ce t t e  ~ ,L  se s i tue  i m m d d i a t e m e n t  aprbs  1'~ 1 lente (Figure  
3, A) c o m m e  dans  le cas des a s lentes ddcr i tes  d a n s  d ' a u t r e s  
cond i t ions  3-L 

Discussion. L '~ ,  que  nous  s igna lons  co r r e spond  $ l ' a r -  
t h r i t e  i m m u n o l o g i q u e  e t  n o n  a u x  phdnomAnes  in f l am-  
m a t o i r e s  locaux  ddclanchds  i m m d d i a t e m e n t  apr~s  1'in- 
j ec t ion  d ' a d j u v a n t .  Celle-ci d d t e r m i n e  en  effe t  7 - c o m m e  
nous  l ' a v o n s  p a r  a i t leurs  vdrifi6 - 1 ' appar i t ion  d ' u n e  ~z 
lente. Mais ce t t e  ~ lorsqu 'e l le  es t  encore  ddcelable  le 8e 
j ou r  apr~s  l ' i n j ec t i on  d ' a d j u v a n t  ne  l ' a  6t6 q u ' ~  l ' d t a t  de 
t races .  L a  c o m p a r a i s o n  des pr ises  de  s a n g  efIectudes chez 
u n  m 6 m e  a n i m a l  a u  8 e j ou r  (phase  p r 6 a r t h r i t i q u e )  apr~s  
l ' i n j ec t i on  e t  au  20 e jou r  (phase  de  p le ine  ~vo lu t ion  de 
l ' a r t h r i t e )  m o n t r e  b ien  qu ' i l  s ' a g i t  de d e u x  p h ~ n o m ~ n e s  
d i s t inc t s  (Figure  3, B) :  au  8e jour ,  pe r s i s t ance  d ' u n e  
s imple  t r a c e  d '~ ,  lente <!initialed, e t  au  20 e jour ,  f r ac t ion  
b ien  v is ib le  d'a~ lente , a r t h r i t i q u e , .  

Conclusion. L ' e n s e m b l e  des  fa i rs  expos6s p e r m e t  de 
conc lure  q u ' e n  p lus  des  d iverses  c o n d i t i o n s  d ' a p p a r i t i o n  
ddj5. s ignal6es a-~, 1 ' ~  g lobul ine  lente appara~ t  auss i  au  
cours  de  l ' a r t h r i t e  dd te rmin6e  p a r  l ' a d j u v a n t  de FREUNO 
e t  qu ' e l l e  c o n s t i t u e  u n  d t6ment  b io log ique  i m p o r t a n t  de 
ce t t e  ma l ad i e  i m m u n o l o g i q n e .  
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Fig. 2. Etectrophorbses en gel de gdlose (Rat 373). 1, sdrum avant 
rinjection d'adjuvant. 2, s~rtml au 20 e jours aprbs l'injection (une 
semaine apr~s l'apparition de l 'arthrite: phase de pleine dvolution). 
3 et 4, sdrum trois et six semaines apr~s l'apparition de l'arthrite. 

Fig. 3. Electrophor~.ses en gel d'amidon. A, Rat 373: sdrum du 20 e 
jour apr6s l'injection (phase de pleine dvolution de l'arthrite). B, 
Rat 410: (s6rie Atypique Dp 35). 1, sdrum du 8 e jour apr~s 
l'injection (phase pr6arthritique); 2, sdrum du 20 e jour apr~s 

l'injection (phase de pleine dvolution de l'arthrite). 

3 Summary.  Paper ,  agar-gel ,  a n d  s t a rch -ge l  e lectro-  
phore t i c  s tud ies  of r a t  s e rum show a stow xa-globulin in 
a d j u v a n t  i nduced  a r th r i t i s .  
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