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fo rmat ion  of a heterologous  MCSAb present  in t he  7-2 fast  
m o v i n g  globulin,  and of a homologous  MCSAb present  in 
t he  7-2 fast  mov ing  globul in  as wel l  as in t h e  7-1-globulin 
(Figure 2). In  th is  case, we do no t  know whether  there  is a 
single homologous MCSAb present  in 2 di f ferent  fract ions 
or  2 different  homologous MCSAb, 1 in 7-1-globulin ident i -  
cal to  the  MCSAb, which  appears  af ter  i.v. inoculat ion of 
ant igen alone, and the  other,  which  appears  earl ier  and 
stronger, in the  7-2 fast  mov ing  globulin.  The  homologous  
skin sensi t izing an t ibody  (PCA) occurred,  regardless to 
the  type  of inoculat ion,  in the  7-1-globulin, a n d  served as 
control  for t he  accuracy  of the  separat ion.  The  heterolog-  
ous one (sensitizing ra t  skin) appeared  only  a f te r  foo tpad  
inoculat ion of H A  mixed  to C F A ;  this  an t ibody  was found 
la te  (30 days  af ter  inoculat ion),  and was present  on ly  in 
t he  7-2 slow m o v i n g  globulin.  Lack  of corre la t ion  was 
no ted  be tween  evo lu t ion  of MCSAb,  s ta r t ing  early,  and  
d isappear ing  soon af te r  inoculat ion,  and the  an t ibody  
causing indirect  hemagg lu t ina t ion  of t anned  red cells coat-  
ed  wi th  HA,  appear ing  in t he  second week fol lowing ino- 
cula t ion and reaching its m a x i m u m  af ter  the  disappearance 
of the  MCSAb (Figures 1 and 2). 

I t  seems t h a t  the  heterologous  MCSAb, as well  as the  
homologous  MCSAb, present  in the  7-2 fast  m o v i n g  glo- 
bulin, occurs typ ica l ly  af ter  inoculat ion of an t igen  to- 
ge ther  wi th  CFA. This  kind of inoculat ion elicits also the  
appearance  of a heterologous skin sensi t izing an t i body  
(PCA). We  do not  know ye t  wha t  the  re la t ionship  is be- 
tween  inoculat ion of an t igen  toge ther  w i th  C F A  and pro-  

duc t ion  of heterologous  ant ibodies .  Our  f indings show the  
sens i t iv i ty  of t he  IMCD test ,  which makes  possible the  
early de tec t ion  of MCSAb.  In  some. new exper iments ,  we 
were  able to  f ind presence of these  ant ibodies  as ear ly  as 
the  4 th  day  af ter  inocula t ion of ant igen  toge ther  wi th  
C F A  al. Fu r the r  work  is required to establish whe the r  the  
heterologous  MCSAb ac tua l ly  performs a special  immuno-  
logical or  biological  role in t he  s ta te  fol lowing this  t y p e  of 
inoculat ion.  

Rdsumd. L' inocula t ion  in t raveineuse  d ' a lbumine  hu- 
maine  (HA), p rovoque  chez le cobaye  l ' appar i t ion  d ' u n  
ant icorps  (7-1) sensibi l isant  les cellules m a s t  (CM) homo-  
logues. L ' inocu la t ion  darts le coussinet  p lan ta i re  (HA et  
a d j u v a n t  de F reund  complet)  fair  appara t t re  deux  ant i -  
corps:  l ' un  (7-2) sensibi l isant  les CM h6t6rologues, t ' au t re  
(darts le 7-1 ainsi  que  darts le 7-2) sensibi l isant  les CM 
homologues.  
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Arthus Type Inflammation with Rat Immunoglobulins 

F i v e  immunoglobu l ins  classes have  been demons t ra t ed  
in t he  ra t  x-s. These  include IgGa  and IgGb,  IgM, IgA and 
7x. More recent ly  an  addi t iona l  immunoglobul in ,  a l ready  
known as mas t  cell-sensit izing ° or  anaphylac t i c  x° ant i -  
body, has been ident i f ied by  r ad io - immune  electrophoresis  
and t e rmed  IgEXL 

IgA and  I g E  immunoglobu l ins  are  usual ly  found in 
trace amoun t s  in the  serum, while  the  o ther  four  classes 
are largely represented,  thus  pe rm i t t i ng  the  pur i f ica t ion  
and s tudy  of thei r  propert ies .  

The  present  work  was done  to compare  some of the  pro-  
pert ies  of ra t  7m, 71 and  7~ immunoglobu l ins  (the last  one 
including IgGa  and IgGb),  and par t icu la r ly  t he  ab i l i ty  to  
induce Ar thus  t y p e  react ions  in t he  homologous  species. 

Materials and methods. Immunization. Wis ta r  male  ra ts  
were injected in the  4 footpads  wi th  a to t a l  of 1 mt of emul-  
sion made  up of equal  par ts  of bovine  serum a lbumin  
(BSA) solution conta in ing 4 mg  p ro te in /ml  saline and 
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Minimum concentration of rat  anti BSA immunoglobulins required for immunological reactions, 
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Ig classes Passive Hemagglutination ~ Passive Hemolysis c Reversed Arthus a 
[~g Ab/ml [~g Ab/ml tzg Ab/site 

7~ 0.01 0.02 140 
Y2 0.37 2.00 70 
7x 0.37 2.00 70 

*The values indicate the antibody concentrations giving: ba visible agglutination; c50% lysis; aan hemorrhagic spot 5 mm in diameter. 

c o m p l e t e  F r e u n d ' s  a d j u v a n t .  A g r o u p  of r a t s  were  b led  
7-8  d a y s  a f t e r  i m m u n i z a t i o n  ( se rum A), a second  g r o u p  of 
r a t s  were b led  15 to  18 days  a f t e r  i m m u n i z a t i o n  (serum B). 

Fractionation o / ra t  immunoglobulins. 7-* was  o b t a i n e d  
f rom t h e  eug lobu l in  f r ac t i on  of s e r u m  A. T he  eug lobu l in  
f r ac t i on  was  d i a lyzed  a g a i n s t  p h o s p h a t e  buf fe r  0 .1M 
p H  8.0 a n d  app l i ed  t o  a D E A E - ce l l u l o s e  c o l u m n  (3 b y  
60 cm) e q u i l i b r a t e d  w i t h  t h e  buffer .  T h e  c o l u m n  was  
t h o r o u g h l y  e lu t ed  w i t h  t h e  s ame  buf fe r  a n d  t h e n  w i t h  
p h o s p h a t e  buf fe r  0 .3M p H  7.2. T h e  p r o t e i n  p e a k  e lu ted  
w i t h  t h e  l a t t e r  bu f fe r  is r e fe r red  to  as 7m f rac t ion .  

7~ a n d  71 were  i so la ted  f r o m  s e r u m  B b y  p r e c i p i t a t i o n  
(twice) w i t h  18% Na~SO 4 a n d  b y  s t epwise  e t u t i on  of t h e  
g lobu l in  f r a c t i o n  f r o m  D E A E - ce l l u l o s e  u s ing  t h e  buf fers  
desc r ibed  b y  BLOCH e t  a l ) .  T h e  p r o t e i n  f r ac t i on  e lu ted  a t  
0 . 0 1 M  p H  7.4 a n d  a t  0 .05M p H  5.0 are  re fe r red  to  as  7s 
a n d  71 f rac t ions ,  r espec t ive ly .  ' T he  c o n c e n t r a t i o n  of a n t i  
B S A  a n t i b o d y  in  r a t  i m m u n o g l o b u l i n  f r ac t ions  were  de-  
t e r m i n e d  b y  q u a n t i t a t i v e  p r e c i p i t i n  r eac t ions  x~. 

A ntisera spe¢i/ic/or rat immunoglobulins. A n t i s e r a  to  r a t  
i m m u n o g l o b u l i n s  were  p r e p a r e d  in gu inea-p igs  as  des-  
c r ibed  b y  BINAOI~I e t  al. is. R a t  7m, 72 a n d  71 were  o b t a i n e d  
f r o m  a n t i  B S A  a n t i b o d i e s  pur i f i ed  acco rd ing  to  AVRA- 
MEAS a n d  TERNYNCK x4 a n d  f r a c t i o n a t e d  as  above .  Gu inea -  
p ig  a n t i s e r a  were  m a d e  specif ic  for  h e a v y  cha ins  d e t e r m i -  
n a n t s  b y  a b s o r p t i o n  of i m m u e s e r a  w i t h  r a t  F a b  f r a g m e n t .  
T h e  F a b  f r a g m e n t  was  p r e p a r e d  acco rd ing  t o  NUSSEN- 
ZWEIG a n d  BINAGI~I 2 b y  p a p a i n  d iges t ion  of r a t  a n t i  B S A  
72 a n t i b o d y .  

Immunological procedures. H e m a g g l u t i n a t i o n  t e s t s  were  
p e r f o r m e d  w i t h  sheep  e r y t h r o c y t e s  s t ab i l i zed  b y  p y r u v i c  
a l d e h y d e  a n d  f o r m a l d e h y d e  a n d  c o a t e d  w i t h  B S A  accord-  
ing  t o  HIRATA a n d  BRANDISS 15. 

F o r  pass ive  hemolys i s ,  0.2 m l  1 %  B S A - c o a t e d  sheep  red  
cells, p r e p a r e d  u s ing  c h r o m i c  ch lor ide  as b i n d i n g  a g e n t  Is, 
were  i n c u b a t e d  (1 h a t  37 °C) w i t h  0.2 m l  gu inea -p ig  s e r u m  
c o n t a i n i n g  12 C'Hs0 u n i t s  a n d  2/i 0 m l  v o l u m e s  of twofo ld  
d i l u t i o n s  of a n t i  B S A  a n t i b o d y  p r e p a r a t i o n s  in  ve rona l  
buf fe r  I*. T h e  degree  of lys is  was  e s t i m a t e d  f r o m  t h e  con-  
c e n t r a t i o n  of u n h e m o l y s e d  cel lsIL T h e  h i g h e s t  d i l u t i o n  
t h a t  gave  50% lysis  was  t a k e n  as t h e  end -po in t .  

R e v e r s e d  pass ive  A r t h u s  r eac t i ons  were  i nduced  in 
S p r a g u e - D a w l e y  r a t s  as r e p o r t e d  b y  COCHRANE et  el. Is. 

Results and discussion. T h e  c o n c e n t r a t i o n  of p r ec i p i t a t -  
ing  a n t i b o d y  in  ym, 7~ a n d  71 f r ac t ions  were  740 ~g/ml ,  
1200 v g / m l  a n d  680 ~g/ml ,  r espec t ive ly .  T h e  p u r i t y  of t h e  
f r ac t ions  was  t e s t e d  b y  i m m u n o d i f f u s i o n .  I n  i m m u n o -  
d i f fus ion  slides, each  f r ac t ion  showed  a p rec ip i t i n  b a n d  
on ly  w h e n  t e s t e d  w i t h  t h e  a n t i s e r u m  specif ic  for t h e  
homologous  i m m u n o g l o b u l i n ,  o t  w i t h  r a b b i t  a n t i  r a t  F a b  
i m m u n e s e r u m  (Figure) .  

T h e  h e m a g g l u t i n a t i n g ,  t h e  h e m o l y t i c  a n d  t h e  A r t h n s  
i n d u c i n g  ac t iv i t i e s  of r a t  i m m u n o g l o b u l i n s  were  compared .  
T h e  r e su l t s  s h o w n  in  t h e  T a b l e  i n d i c a t e  t h a t :  a) 7~ a n d  Yx 
h a v e  t h e  s a m e  a c t i v i t y ;  b) t h e  h e m a g g l u t i n a t i n g  a n d  t h e  
h e m o l y t i c  ac t iv i t i e s  of 7m are  37 a n d  100 t i m e s  as  h igh  as 
t h a t  of 7~ a n d  71, o n  a w e i g h t  bas i s ;  c) 7m is on  a w e i g h t  
basis ,  less e f f ic ien t  t h a n  y,  a n d  71 to i n d u c e  r eve r sed  
A r t h u s  r e a c t i o n s  in  t h e  h o m o l o g o u s  species.  O n  a m o l a r  

basis ,  however ,  7~* is m o r e  a c t i v e  t h a n  72 a n d  71, cons ide r ing  
t h e  mo lecu l a r  we igh t  of 7m to  b e  5 t i m e s  as h i g h  as t h a t  o5 
7s a n d  7x. These  resu l t s  agree  w i t h  p r ev ious  r epo r t s  in  t h e  
l i t e r a t u r e  s, 1L 

Severa l  a u t h o r s  h a v e  i n v e s t i g a t e d  t h e  ab i l i t y  of im-  
m u n o g l o b u l i n s  to  i nduce  A r t h u s  t y p e  r eac t i ons  in  t h e  
h o m o l o g o u s  species  z°,zl. These  e x p e r i m e n t s ,  however ,  
h a v e  genera l ly  been  p e r f o r m e d  w i t h  7S an t ibod ie s .  T h e  
p r e s e n t  c o m p a r i s o n  of t h e  biological  a c t i v i t i e s  of r a t  19 S 
a n d  7 S a n t i b o d i e s  d e m o n s t r a t e s  t h a t  7m is ab le  to  i nduce  
reve r sed  A r t h u s  r eac t ions  in  t h e  homologous  species. Th i s  
f i nd ing  sugges ts  t h e  poss ib i l i ty  t h a t  7m a n t i b o d y  m a y  be  
i n v o l v e d  in  h y p e r s e n s i t i v i t y  reac t ions ,  expec ia l ly  d u r i n g  
t h e  ea r ly  s t eps  of i m m u n i z a t i o n .  T h e  lower  ef f ic iency of 
7m to  i n d u c e  A r t h u s  t y p e  r eac t i ons  m a y  be  r e l a t ed  to  t h e  
slow di f fus ion  of 7m due  to  i t s  h i g h  molecu la r  weight ,  as  
sugges ted  b y  TADA a n d  HISHIZAKA ~. I t  c an  also be  re-  
l a t ed  to  t h e  low C'  f i x a t i o n  a c t i v i t y  of IgM a n t i b o d y - s o -  
luble  a n t i g e n  c o m p l e x e s  as  c o m p a r e d  to  I gG  a n t i b o d y  com-  
p l exed  w i t h  t he  s a m e  a n t i g e n  ~3. 

Rdsumd. /~ tude  c o m p a r a t i v e  des p ropr i e t~s  b io logiques  
des a n t i c o r p s  IgM, IgG  I e t  IgG 2 du  ra t .  Les  r6su l t a t s  
m o n t r e n t  que  le p o u v o i r  a g g l u t i n a n t  e t  l y t i que  des an t i -  
corps  IgM est  r e s p e c t i v e m e n t  37 e t  100 fois supSr ieur  
celui  des  d e u x  classes  d ' a n t i c o r p s  IgG.  P a r  cont re ,  e n  ce 
qu i  conce rne  le p h ~ n o m ~ n e  d ' A r t h u s ,  les a n t i c o r p s  IgM 
s o n t  m o i n s  ac t i f s  que  les a n t i c o r p s  IgG,  si les r a p p o r t s  son t  
expr im~s  en  poids.  Si l ' on  calcule  les r a p p o r t s  p a r  n o m b r e  
de mol~cules,  les a n t i c o r p s  IgM s o n t  aussi ,  d a n s  ce cas, 
p lus  ac t i f s  que  les IgG.  
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