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Fig. 4. Rheumatoid factor positive serum and rabbit anti-rheumatoid 
factor serum (Pentagone 1); normal human serum and rabbit anti- 
rheumatoid factor serum (Pentagone 2); and rheumatoid factor 
positive serum (Pentagone 3, lower wells) and normal human serum 
(Pentagone 3, upper wells) with absorbed rabbit anti-rheumatoid 
factor serum. 

Fig. 5. Hmnan anti-streptolysin 0 antibody with rabbit anti-anti- 
streptolysin serum (Pentagone 1) ; hmnan anti-streptolysin 0 antibody 
(Pentagone 2, 3, lower wells) and normal human serum (Pentagone 
2, 3, upper wells) with absorbed rabbit anti-anti-streptolysin 0 serum. 

to  p rec ip i ta te  t he  r h e u m a t o i d  factor  posi t ive  se rum b u t  
failed to do so wi th  normal  serum (Figure 4). 

Only 6 of the  9 r abb i t s  in jec ted  wi th  an t i - s t r ep to lys in  0 
p roduced  prec ip i t in  an t i bod i e s .  Their  specif ic i ty  was 
d e m o n s t r a t e d  af ter  abso rp t ion  of r abb i t  sera wi th  normal  
h u m a n  serum (Figure 5). 

Discussion. This  second repor t  on the  p roduc t ion  of 
an t i -an t ibod ies  by  the  ' immunologica l  t r iangle '  was 
in tended  to  d e m o n s t r a t e  the  presence  of specific ant i -  
an t ibodies  to  re la t ive ly  s imple  ant igens  such as a lbumin,  
s t rep to lys in  0, R h  an t igen  and r h e u m a t o i d  fac tor  and 
confirms our previous  work  s . 

The  results  ob ta ined  indicate  t h a t  we m i g h t  be able to 
t r a in  t he  l ymphopo ie t i c  sys t em to produce  specific ant i-  
ant ibodies .  

Rdsumd. Les an t i -an t i corps  pour ra i en t  avoir  des appli-  
ca t ions  th6rapeu t iques  dans  cer ta ins  6ta ts  allergiques, les 
maladies  d ' a u t o - i m m u n i s a t i o n  et  dans  les greffes des 
tissus.  Les auteurs  m o n t r e n t  la possibil i t6 de s t imuler  la 
fo rma t ion  des an t i -an t i corps  specif iques contre  les ant i-  
corps  p rodu i t s  pa r  des ant ig6nes r e l a t ivemen t  s imples  
c o m m e  l ' a lbumine,  le fac teur  Rh,  le fac teur  rheumato /de  
e t  la s t rep to lys ine  0. 
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The  G r o w t h  of T u m o u r  Al lograf t s  as  a M e a s u r e  of the  I m m u n o s u p p r e s s i v e  P o t e n c y  of A n t i l y m p h o c y t e  
Sera  

The effects of a n t i l y m p h o c y t e  serum (ALS) on the  im- 
mune  response  have  been  s tudied  ex tens ive ly  and  several  
m e t h o d s  for assessing the  po t ency  of d i f ferent  ba t ches  
have  been  devised.  There  is however  a need to  eva lua te  all 
of the  m e t h o d s  which  m a y  be ut i l ised to assess t he  im- 
munosuppress ive  po t ency  of ALS in order  to  faci l i tate  the  
deve lopmen t  of sa t i s fac tory  assay techniques  which  re- 
quire min imal  technica l  exper t i se  and  l abora to ry  facili- 
ties. 

The abi l i ty  of ALS to  prolong the  survival  of skin allo- 
graf ts  has  been  explo i ted  in me thods  for assaying the  im- 
munosuppress ive  po t ency  of samples  in vivo 1-3. Alter-  
na t ive  in vivo m e t h o d s  have  uti l ised suppress ion of the  
p roduc t ion  of p laque  forming  cells in response  to sheep red 
blood cells 4, 5, var ia t ions  in the  d i s t r ibu t ion  of Cr 51 labelled 
t h y m o c y t e s  be tween  the  l iver and  the  spleen 5 and  sup- 
press ion of xenogeneic  g ra f t -versus -hos t  reaction6. 

In i t ia l ly  a t t e m p t s  to  assay ALS using in v i t ro  m e t h o d s  
were unsuccessful  7,8. Recen t ly  however  rose t te  inhibi-  
t ion  9, opsoniza t ion  t i t re  10 and lymphocy toph i l i c  a n t i b o d y  
t i t re  n have  been  shown to  correlate  well wi th  the  immu n o -  
suppress ive  p o t e n c y  of ALS. 

Tumour  re jec t ion  is inh ib i ted  by  ALS t h e r a p y  1.-14 and 
the  abi l i ty  of A L S  to  faci l i tate  tu rnou t  growth  has  been 
uti l ised to  d i f fe ren t ia te  be tween  act ive and  inac t ive  se- 
ra 15-19. The poss ib i l i ty  of explo i t ing  measured  changes  in 
the  g rowth  ra tes  of t u m o u r  al lografts  to assay the  im- 
munosuppress ive  p o t e n c y  of a n t i l y m p h o c y t e  sera has  no t  
however  been  explored.  
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Materials and methods. The g rowth  of subcu taneous  im- 
p lan ts  of a CBA m a m m a r y  adenocarc inoma  has been  
followed by  pa lpa t ion  and  compar i son  wi th  graded sized 
steel spheres.  The origin and  his to logy of the  t u m o u r  have  
been  descr ibed fully elsewhere toge the r  wi th  the  me tho d s  
of t r a n s p l a n t a t i o n  and g rowth  m e a s u r e m e n t  t4, ~0. 

A n t i l y m p h o c y t e  sera were p roduced  by  the  2 pulse- 
me thod  of LEvEu and MEDAWAR 3. F u r t h e r  ba tches  of se- 
r u m  which  were i ndependen t l y  p roduced  and  t e s t ed  for 
the i r  immunosuppres s ive  po t ency  by  de t e rmina t ion  of 

N 
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2 ~ B 8 In I~ lq IU 18 

Days after transplantation 

their  abi l i ty  to pro long  the  survival  of skin al lografts  were 
suppl ied  t h ro u g h  the  k indness  of Dr. B. BRADLEY ~ and  
Dr. D. ARKELL~e. 

A group of 5 female  mice (CS1/Ash) weighing be tween  
20 and  25 g was used to t e s t  each sample  of serum. Fol low- 
ing the  imp lan t a t i on  of a t u m o u r  al lograft  each animal  was 
t r ea t ed  w i t h  4 s.c. in jec t ions  of 0.5 ml  of A L S  or no rma l  
r abb i t  se rum (NRS) on days  0, 2, 4 and 6. The g rowth  of 
the  al lograf ts  was followed and the i r  d i ame t e r  was record-  
ed regular ly  (1/16 inch units).  Sera were r andomized  be- 
fore use and  scored blind.  

Results. Al though  t u m o u r  al lografts  grew rap id ly  in 
some of the  groups,  the  g rowth  ra tes  of the  al lografts  var ied  
and  some of the  sera failed to  enable  progress ive  g rowth  to 
occur (Figure 1). The g rowth  of t u m o u r  al lografts  was 
therefore  followed in groups of mice t r e a t e d  wi th  sera 
which had  been  assayed  by  measur ing  the i r  effect on the  
surviva l  of skin allografts.  

The g rowth  ra tes  of t u m o u r  al lografts  were again acce- 
le ra ted  to  va ry ing  degrees (Figure 2). The m e a n  d i ame te r  
of t u m o u r  al lografts  on the  14th day  af ter  imp lan t a t i on  
was re la ted  to t he  cor responding  mean  survival  t i m e  of 
skin allografts.  There  was a sys t emat i c  error  be tween  the  
mean  survival  t ime  of skin al lografts  e s t ima ted  by  the  2 
inves t iga tors  who  prov ided  samples  of ALS.  If  however  
the i r  resul ts  are normal ized  by  calculat ing the  percen tage  
increase in skin al lograft  survival  effected by  ALS (Table), 
a good re la t ionship  be tween  this  value and  the  mean  dia- 
me te r  of t u m o u r  al lografts  (1/16 inch units)  on day  14 (D) 
can be d e m o n s t r a t e d :  

D = 0 .11P+3 .21 . . . 1 .  (r=0.95, p <0.001) 

mean skin allograft survival time for the ALS 
where P = " mean skin allograft survival time for the NRS 

treated group 
treated group 1] • (Figure 3). 

Fig. 1. The growth of tumour allografts in mice treated with different 
batches of ALS. 
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Fig. 2. The growth rates of tumour allografts in mice treated with 
various batches of ALS which had been independently assayedal, ~ 
by determination of their ability to prolong the survival of skin 
allografts. 
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Fig. 3. The relationship between the ability of different batches of 
ALS to facilitate the growth of tumour allografts and to prolong the 
survival of skin allografts. 
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Prolongation of the duration of survival of skin allografts and facilitation of the growth of tumour  allografts ill mice treated with various bat  
ches of normal rabbit serum (NRS) and anti lymphocyte serum (ALS) 

No. Serum Mean survival time Percentage increase Tumour  diameter Activity o 
of sMn allografts in MST (P) on day 14 
in days (MST) 1/16th inch units (D) 

NRS 1 NRS 14.6 ~ 0.0 3.3 -4- 0.2 a --  

ALS 1 R33 26.0~ 78.0 12.0 :~ 1.0 + 
ALS 2 IRS 280 14.5 ~ --0.7 2.4 4- 0.2 --  
ALS 3 IRS 49 13.5 ~ --7.5 3.0 • 0.5 --  
ALS 4 R55 17.0 a 16.4 5.6 4- 1.2 + 
ALS 5 IRS 28/29 23.0~ 57.5 7.8 • 2.2 + 
ALS 6 R53 13.5 �9 --7.5 2.2 --  0.2 --  
ALS 7 IRS 24 19.0 ~ 30.1 8.0 • 1.5 + 
ALS 8 IRS 282 14.5 ~ --0.7 2.4 • 0.2 --  

NRS 2 NRS 10.8 b 0.0 3.0 q- 0.3 --  

ALS 9 ALS 1 12.8 b 15.3 6.2 d= 0.7 + 
ALS 10 ALG 11.6 b 4.5 �9 3.2 -t- 0.5 --  
ALS 11 NRG 11.2 b 0.9 2.8 ~- 0.2 --  
ALS 12 ALS II 15.9 ~ 43.3 8.4 ~2 0.6 + 

~B. BRAI~LEV21; bD. ARKEI.L2~; ~ + ,  active; - - ,  inactive; aStandard errors. 

Discussion. I t  h a s  p r e v i o u s l y  b e e n  s h o w n  t h a t  t h e  pr i -  
m a r y  a n d  s e c o n d a r y  r e s p o n s e s  t o  t u m o u r  a l l o g r a f t s  c a n  be  
s u p p r e s s e d  b y  t r e a t i n g  m i c e  w i t h  A L S  14. F u r t h e r  s a m p l e s  
of  A L S  h a v e  n o w  b e e n  e x a m i n e d  a n d  i t  h a s  b e e n  d e m o n s -  
t r a t e d  t h a t  t h e s e  v a r y  in  t h e i r  a b i l i t y  t o  s u p p r e s s  t h e  p r i -  
m a r y  r e s p o n s e  to  t u m o u r  a l l o g r a f f s .  A g o o d  r e l a t i o n s h i p  
h a s  b e e n  f o u n d  b e t w e e n  t h e  m e a n  d i a m e t e r  of  t u m o u r  
a l l o g r a f t s  o n  t h e  1 4 t h  d a y  a f t e r  i m p l a n t a t i o n  a n d  t h e  
c o r r e s p o n d i n g  p e r c e n t a g e  m e a n  i n c r e a s e  in  t h e  s u r v i v a l  
t i m e s  of  s k i n  a l l o g r a f f s .  T h e  d i a m e t e r  of  t u m o u r  a l l o g r a f t s  
o n  t h e  1 4 t h  d a y  is  u n l i k e l y  e v e r  t o  b e  v e r y  m u c h  g r e a t e r  
t h a n  12.5 (1/16 i n c h  u n i t s )  for  t h i s  m o d e l ,  a l i m i t a t i o n  
b e i n g  i m p o s e d  b y  t h e  m a x i m u m  g r o w t h  r a t e  of  t h e  t u -  
r n o u t .  T h u s  i t  w o u l d  n o t  b e  pos s ib l e ,  w i t h o u t  d i l u t i o n ,  t o  
d i f f e r e n t i a t e  s e r a  w i t h :  

12.5 - 3 . 2 1  
P > 0.11 --  85% (equat ion  1). 

F o r  a l l  t h e  s e r a  t e s t e d  _P < 8 5 %  a l t h o u g h  s e r a  w h i c h  
s u p p r e s s  t h e  r e j e c t i o n  of  s k i n  a l l o g r a f t s  for  p e r i o d s  in  ex -  
cess  of  30 d a y s  i.e. P b e t w e e n  1 0 0 %  a n d  2 5 0 % ,  h a v e  b e e n  
r e p o r t e d  8, 3. 

T h e  m o d e l  w h i c h  h a s  b e e n  i n v e s t i g a t e d  s e r v e s  as  a m o s t  
e f f e c t i v e  a m p l i f y i n g  s y s t e m  for  d i f f e r e n t i a t i n g  t h e  i m -  
m u n o s u p p r e s s i v e  p o t e n c y  of  d i f f e r e n t  b a t c h e s  of  A L S .  
F o r  t h e  w e a k e s t  s e r u m  t e s t e d  t h e  m e a n  s u r v i v a l  t i m e  of  

s k i n  a l l o g r a f f s  w a s  p r o l o n g e d  b y  1 6 %  w h e r e a s  t h e  v o l u m e  
of  t u m o u r  a l l o g r a f t s  w a s  i n c r e a s e d  b y  3 8 8 %  on  t h e  1 4 t h  
d a y  a f t e r  i m p l a n t a t i o n .  

T h e  m e a s u r e m e n t  of  t h e  g r o w t h  of t u m o u r  a l l o g r a f t s  
fo r  s c r e e n i n g  a n t i l y m p h o c y t e  s e r a  o f fe r s  s e v e r a l  a d v a n -  
t a g e s .  S e r a  c a n  be  s c r e e n e d  u s i n g  s m a l l  g r o u p s  of  a n i m a l s  
a n d  o n l y  s m a l l  q u a n t i t i e s  of  s e r u m  a r e  r e q u i r e d .  A c t i v e  
s e r a  c a n  be  s e l e c t e d  w i t h i n  2 w e e k s  u s i n g  e x t r e m e l y  s i m p l e  
t e c h n i q u e s  83. 

Zusammen/assung. Die  W i r k u n g  v o n  K a n i n c h e n - a n t i -  
M a u s - L y m p h o z y t e n s e r u m  a u f  d a s  W a c h s t u m  v o n  T u m o r -  
a l l o t r a n s p l a n t a t e n  k a n n  in  k l e i n e r e n  T i e r g r u p p e n  l e i c h t  
b e s t i m m t  w e r d e n ,  i n d e m  m a n  d a s  i m m u n o s u p p r e s s i v e  
P o t e n t i a l  v e r s c h i e d e n e r  S e r u m s A t z e  pr i i f t .  E i n  g u t e s  Ve r -  
h i i l t n i s  z w i s c h e n  d e m  d u r c h s c h n i t t l i c h e n  D u r c h m e s s e r  
y o n  T u m o r t r a n s p l a n t a t e n  a m  14. T a g  n a c h  d e m  I m p l a n -  
t a t  u n d  d ie  e n t s p r e c h e n d e ,  d u r c h s c h n i t t l i c h e ,  p r o z e n t u a l e  
Z u n a h m e  d e r  t J b e r l e b e n s z e i t  d e r  H a u t t r a n s p l a n t a t e  w i r d  
d e m o n s t r i e r t .  
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T h e  R e s t o r a t i o n  of the  G l y c a e m i c  R e s p o n s e  to A d r e n a l i n e  in the  B u r s e c t o m i z e d  F o w l  

T h e  i m p o r t a n c e  o f  t h e  b u r s a  of  F a b r i c i u s ,  a l y m p h o -  
e p i t h e l i a l  g l a n d  u n i q u e  to  t h e  c l a s s  A y e s ,  in  c o n f e r r i n g  
i m m u n o l o g i c a l  c o m p e t e n c e  is n o w  w e l l - k n o w n  1. I t  h a s  
a l so  b e e n  s h o w n  t h a t  t h e  b u r s a  i n f l u e n c e s  o t h e r  s y s t e m s  
i n c l u d i n g  m o d i f i c a t i o n  o f  t h e  a s c o r b i c  a c i d  d e p l e t i o n  re-  
s p o n s e  of  t h e  a d r e n a l  g l a n d s  8, 3, t i l e  u p t a k e  of  i o d i n e  b y  t h e  
t h y r o i d  g l a n d s  4, t h e  a c t i v i t y  of  x a n t h i n e  0 x i d a s e  5, c y t o -  
c h r o m e  o x i d a s e  5 a n d  t h e  g l y c o g e n o l y t i c  m e c h a n i s m  of  t h e  

l i ve r  6, t h e  a c t i v i t y  of  x a n t h i n e  o x i d a s e  of t h e  k i d n e y  5 a n d  
t h e  e r y t h r o c y t e  c o u n t  a n d  m e a n  c o r p u s c u l a r  h a e m o g l o b i n  
c o n c e n t r a t i o n  ~. 

F o l l o w i n g  t h e  d e m o n s t r a t i o n  t h a t  t h e  g l y c a e m i c  re-  
s p o n s e  of  t h e  b u r s e c t o m i z e d  fowl  (Gallus domesticus) t o  a d -  
r e n a l i n e  is  r e d u c e d  b y  o n e  h a l f  6, a t t e m p t s  h a v e  b e e n  m a d e  
to  r e s t o r e  t h e  r e s p o n s i v e n e s s  of  t h e  b u r s e c t o m i z e d  b i r d  b y  
t r e a t m e n t  w i t h  p l a s m a  t a k e n  f r o m  n o r m a l  i n t a c t  b i rd s .  


