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An an t i se rum was obtained against a preparat ion of mouse amyloid fibrils degraded with a l -  
kali. Bright f luorescence of amyloid was found in sections of mouse organs treated by the 
indirect  Coons '  method. The resul ts  of this investigation provide further  proof  of the ex is -  
tence of a specific antigen in amyloid f ibri ls .  

Many plasma proteins such as immunoglobulins, complement , /? -g lobul ins ,  albumin, t r ans fe r r in ,  
haptoglobin, and fibrinogen have been detected by immunological and immunofluorescence methods in a m y -  
told [2, 6]. Per iodic  rods,  otherwise known as the P-component ,  select ively accumulating in amyloid 
masses  [4, 16], have also been shown to be a normal  constituent of the blood se rum migrat ing in the zone 
of the c~-globulins. The principal s t ructura l  component of amyloid, namely its charac te r i s t i c  f ibri ls ,  by 
contrast  with the periodic rods  has been regarded as nonantigenic [7, 17]. It is only recent ly  that the ob- 
taining of an an t i se rum against degraded amyloid fibrils of man [5, 9, 11] and cer ta in  s t ra ins  of mice [13] 
has been reported.* Meanwhile further  evidence has been obtained in support of the origin of the fibrils 
f rom light chains of immunoglobulin [11, 14, 15]. Before the pathogenesis of amyloidosis  can be explained, 
fur ther  information on the antigenic profile of the amyloid substrate  is required.  

The object of this investigation was limited to the detection of a specific antigen of amyloid fibri ls .  

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

The original  mater ia l  consisted of the spleen of BALB mice with experimental  casein  amyloidosis .  
Spleen t issue weighing 5 g al together  was carefully homogenized in a glass homogenizer ,  washed in 50 ml 
physiological saline,  and then centrifuged at 16,000 rpm at 4~ The procedure  was repeated 8 to 10 t imes .  
The top layer of the residue,  containing fibrils [8], was separated mechanical ly and washed a fur ther  3-4 
t imes in physiological  saline.  The result ing homogenate was stained with Congo red.  It exhibited d ichro-  
ism,  and in the electron microscope it appeared to consist  chiefly of typical amyloid fibrils {Fig. 1)~ About 
100 mg of the crude mass  of homogenate was incubated with 5 ml 0.1 N NaOH solution at room tempera ture  
for 3-6 h and dialyzed against distilled water  for 2 days [18]. About 1 ml of a mixture of equal volumes 
of the prepara t ion of par t ia l ly  degraded fibrils with Freund 's  complete adjuvant was injected into both pop- 
liteal lymph glands and subcutaneously in the dorsa l  region into rabbits .  One month la ter  the prepara t ion 
was injected without the adjuvant subcutaneously or  intravenously,  and blood was taken at the end of a week. 
The ant i sera  of severa l  rabbits agglutinated e ry throcytes  sensitized with mouse se rum proteins in low t i -  
t e r s  and formed a weak band with them in the agar  diffusion test .  After exhaustion of the ant isera  with 
the homogenate of the organs and the s e rum of intact mice the c rossed  react ion disappeared and only the 
precipitat ion band corresponding to the degraded amyloid fibrils remained (Fig. 2). Two of the four ant i-  

*The ant i sera  provided for diagnostic purposes probably contained antibodies against  s e r u m  protein and 
not against amyloid fibri ls ,  since immunization was carr ied  out with saline extract  of a homogenate of 

amyloid organs [1, 3]. 
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Fig. 1 Fig. 2 

Fig. 1. Homogenate of amyloid f ibri ls .  Electron microscope ,  101,000 • 

Fig. 2. Agar  diffusion tes t .  Ant iserum against preparat ion of degraded 
amyloid fibrils in center;  a) prepara t ion  of degraded fibrils;  b) mouse 
s e r u m  o 
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Fig. 3. Specific f luorescence of amyloid in sections of 
mouse organs t reated with an t i se rum against  degraded 
amyloid fibrils." in white and red pulp of spleen (a), 
along course  of large vesse ls  and capi l lar ies  in pa ren-  
chyma of liver (c), in a renal  glomerulus (d); in a con- 
t ro l  sect ion of the spleen (b) t reated with an t i se rum 
previous ly  adsorbed with homogenate of amyloid o r -  
gans, only background f luorescence remains .  

s e r a  were  sufficiently active.  The specif ic i ty  of these an t i sera  was also checked on sections of mouse o r -  
gans. Frozen sect ions,  fixed for 10 min in 96 ~ ethanol, were  treated by the indirect  Coons'  method using 
pure ass antibodies against rabbit ~-globulin.  

Only amyloid in the organs investigated (spleen, l iver ,  kidneys) gave off bright f luorescence which 
was completely inhibited by adsorpt ion o f  the an t i sera  with homogenate of amyloid organs or with purified 
fibrils (Fig. 3). Addition of undiluted mouse s e rum (containing the P-component) ,  even in twice its volume, 
to the an t i se rum had vir tual ly no effect on the intensity of f luorescence .  

The results  provide fur ther  confirmat ion of the antigenic individuality of amyloid f ibri ls ,  although the 
existence of their  analog in normal  t i ssues  cannot be completely ruled out [6]. The need for p re l iminary  
alkaline hydrolys is  of the fibrils can evidently be explained by the liberation of antigenic determinants  
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which are  latent in native f ibr i l s ,  increas ing  the i r  immunogenic p rope r t i e s  [10]. The abil i ty o{ an t i se ra  to 
reac t  with amyloid d i r ec t l y  in the sect ions  of  o rgans ,  as other  w o r k e r s  have descr ibed  [5, 12, 13, 18L of -  
f e r s  new opportuni t ies  for  the identification of the cel ls  respons ib le  for  synthesiz ing amyloid f ibr i l s .  The 
d i scove ry  of thei r  hypothet ical  p r e c u r s o r ,  before  it acqui res  u l t r a s t r u c t u r a l  organizat ion,  would be p a r t i c -  
u l a r ly  impor tan t .  
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