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Consecutive or combined injection of between 4 and I0 protein antigens in different combi- 
nations caused the deposition of amyloid in the spleen of mice at about the same time as 
after immunization with casein only. These results are evidence against the leading role of 
the specific immunological response of the organism i~a the pathogenesis of experimental 

amyloidosis. 

Not only casein but also many other proteins can induce amyloid formation [4, ii, 17]. It has re- 
cently been shown that the replacement of one antigen by another in the course of immunization has no sig- 
nificant effect on the development of amyloidosis in mice [i]. 

The object of the present investigation was to study the possibility of amyloid formation during con- 
secutive or simultaneous injection of various protein antigens. 

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on male  BALB mice  weighing 18-20 g. The following 10 prote ins  were  
used in 5% solutions:  casein ,  human y-globulin,  r abb i t  y-globulin,  bovine ~/-and ~-globulins ,  human al-  
bumin,  bovine albumin,  egg albumin,  alkaline (from chicken intestine) and acid (from wheat) phosphatases .  
The prote ins  were  diluted in physiological  sal ine except  casein ,  which was dissolved in 0.25 M NaOH. In 
p repa ra t ion  of the mixture  equal propor t ions  of the prote ins  were  es t imated  on the bas i s  of a 5% solution. 
Subcutaneous injections of 0.5 ml  of the prote in  solutions were  given six t imes  a week.  

Altogether  six s e r i e s  of expe r imen t s  were  c a r r i e d  out with s imul taneous  or  consecut ive injection of 
the d i f ferent  pro te ins  (Table 1). 

The mice  were  sac r i f i ced  in groups  a f t e r  16, 18, 20, and 24 inject ions.  The expe r imen ta l  r e su l t s  
were  a s s e s s e d  by his tological  study of f rozen  sect ions  of the spleen fixed in 96 ~ ethyl alcohol  and stained 
with methyl  viole t  and thioflavine T. 

E X P E R I M E N T A L  R E S U L T S  

In the five exper imen ta l  s e r i e s  (Table 1) the f i r s t  signs of deposit ion of amyloid  in the pe r iphe ra l  
zone of the spleen fol l ic les  in isolated an imals  were  obse rved  a f t e r  18-.20 inject ions,  r e g a r d l e s s  of the com-  
binat ions of pro te ins  given [4, 6, 10] or  whether  they were  injected s imul taneous ly  or  consecut ively .  If 
case in  alone was injected (ser ies  VI) amylo idos i s  developed s eve ra l  days e a r l i e r .  However ,  the genera l  
tendency toward an inc rease  in the number  of affected an ima l s  and an inc rease  in the m a s s  of amyloid  d e -  
posi ted in p ropor t ion  to the quantity of prote in  injected r ema ined  unchanged in al l  ca ses .  

The sl ight slowing of amyloid  deposit ion in the exper imen ta l  s e r i e s  is of no s ignif icance in pr inciple  
and was evidently due to the phys icochemica l  p rope r t i e s  of the prote ins  used, for  a t  l ea s t  some prote ins  
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TABLE 1. Development  of Amyloidosis  in Mice a f t e r  Consecutive and Simultaneous In- 
ject ion of Different  Pro te ins  

Se r ie  s 
No. 

II 

]/I 

IV 
V 

VI 

N u m b e r  of 
inject ions of 
each prote in  
or  of mix tu re  
of prote ins  

20 
20 
24 

Orde r  in which prote ins  injected 

1 .  Casein  
2. Egg a lbumin 
3. Bovine 7-globulin 
4. Human albumin 
1. Egg a lbumin 
2. Bovine y-globulin 
3. Human albumin 
4. Casein  
5. Human 7-globulin 
6. Bovine albumin 
1. Alkaline phosphatase  
2. Bovine albumin 
3. Casein  
4. Bovine fi-globulin 
5. Human 7-globulin 
6. Acid phosphatase  
7. Human albumin 
8. Egg albumin 
9. Bovine 7-globulin 

10. Rabbit  7-globulin 
Mixture of 4 prote ins  f r o m  s e r i e s  I 
Mixture of 10 prote ins  f r o m  s e r i e s  III 
Casein  

Number  of cases  with 
amyloidos is  a f t e r  total  
number  of injections of 
proteins  

24 

4/5 

3/4 

i 

m 

5/5 

with a lower  mo lecu l a r  weight than case in  induce amyloidos is  cor respondingly  l a te r  [1, 17]. The impor tan t  
fact  is that  induction of amylo idos i s  takes  place through the action of d i f ferent  ant igens,  for which it  is dif- 
ficult  to postulate  common  de te rminan t  groups ,  e spec ia l ly  if  they a r e  injected consecut ively .  It  mus t  
the re fo re ,  be quest ioned whether  a specif ic  immune r e sponse  is n e c e s s a r y  in the pathogenesis  of amylo i -  
dosis  and, consequently,  whether  the var ious  immunologica l  in te rpre ta t ions  of amyloid  as an antigen--anti-  
body complex [16, 18], a product  of ac t iv i ty  of the cel ls  of the r e t i cu lo -endo the l i a l  s y s t e m  [22], or  of lymph 
glands in the final s tage of to le rance  [6],* a r e  just if ied.  

The evidence for  the p resence  of humora l  immuni ty  in expe r imen ta l  amylo idos i s  is in fact  con t ra -  
d ic te ry  [8, 10, 13]. Neve r the l e s s ,  amylo idos i s  r ead i ly  a r i s e s  in the p resence  of wast ing and dep res s ion  of 
the lymphoid s y s t e m  caused by b u r s e c t o m y  and t hymec temy  [9, 12, 13, 19], x - ray  i r rad ia t ion  [14, 19], or  
ant i lymphocyt ic  s e r u m  [9, 20], in a r t i f i c ia l  to le rance  [6, 7], o r  in "secondary  d i s ea se"  [5]. It is a lso  con- 
f i rmed  by r ecen t  work  on the s t imulat ion of amyloid  fo rmat ion  in mice  under  the influence of a specia l  
fac tor  even  if obtained by heterologous  t r a n s f e r  [2, 3, 14, 21]. 

Without comple te ly  denying the role  of a specif ic  immune r e sponse  in exper imenta l  amylo idos i s ,  a t -  
tention mus t  evidently be concent ra ted  on some as  ye t  unknown m e c h a n i s m  of nonspecif ic adaptat ion of the 
immunocompe ten t  s y s t e m  [15] as  pa r t  of a genera l  s e r i e s  of r e s p o n s e s  of the o rgan i sm  to the d is turbance 
of homeos ta t i s  produced by m a s s i v e  doses  of exogenous pro te ins .  

* The authors  sugges t  that  to le rance  pa s s e s  through two phases :  an ea r ly ,  inductive phase and a late phase 
of actual  amyloid  deposit ion.  
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