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W i t h  the aid of pu re  antibodies labeled with f l uo roch rome  and perox idase ,  amyloid,  occur r ing  
in var ious  s i tuat ions in pat ients  with s e c o n d a r y  amylo idos is ,  was found regu la r ly  to contain 
T-globulin,  f ibrinogen, and albumin. The poss ib le  m e c h a n i s m s  of accumulat ion of p ro te ins  
in amyloid  a r e  d iscussed .  
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The basic  s u b s t r a t e  of amyloid  is known to cons i s t  of a he te rogeneous  prote in  complex  and p l a s m a  
pa r t i c ipa t e s  in i ts  fo rmat ion  [3, 5, 8, 13]. The spec t rum of p l a s m a  pro te ins  and the i r  re la t ive  p ropor t ions  
in amyloid  have not been p r e c i s e l y  es tabl ished,  par t ly  on account  of the difficulty of in te rp re t ing  data ob-  
tained on different  objects  and of the absence  of definite s tandardiza t ion  of the exper imenta l  methods used. 

To de t e rmine  the p r e c i s e  antigenic composi t ion  of amyloid,  pu re  antibodies against  the main  c o m p o -  
nents of p l a s m a  were  used in the p r e s e n t  invest igation,  instead of a n t i s e r u m  as in prev ious  studies,  to s e -  
c u r e  g r e a t e r  re l iabi l i ty .  

The tes t  m a t e r i a l  cons is ted  of the spleen,  l iver ,  and kidneys taken at autopsy f rom pat ients  with tu-  
be rcu los i s  compl ica ted  by amyloidos is .  P u r e  rabbi t  ant ibodies against  human immunoglobulin G, f ib r ino-  
gen, and albumin and donkey antibodies against  rabbi t  immunoglobulin G, eluted f rom the cor responding  
immunosorben t s  by the method of A v r a m e a s  and Ternynck  [1, 7], we re  used. Antibodies we re  labeled in 
the usual way with f luoresce in  i so th iocyanate  for  f luo rescence  m i c r o s c o p y  and with ho r se r ad i sh  perox ide  
(Serva) by A v r a m e a s '  method [4, 6], p rev ious ly  ver i f ied  in the w r i t e r ' s  l abora to ry ,  in o r d e r  to obse rve  the 
an t igen -an t ibody  reac t ion  in the light m ic roscope .  The working dilution of antibodies and conjugates  was 
equivalent to 0.5 m g / m l  pro te in  de te rmined  by L o w r y ' s  method.  Ser ia l  c r y o s t a t  sec t ions  w e r e  fixed for  
10 min in 96 ~ ethyl alcohol and t r ea t ed  by the d i rec t  and indirect  Coons '  method. 

The incubation t ime  of the sect ions  with nat ive and f l uo rch rome- l abe l ed  antibodies did not exceed 30 
min, but with pe rox i da s e - l abe l ed  antibodies it was 2-3 h. P e r o x i d a s e  act ivi ty was detected by benzidine 

�9 (Chemapol) in the p r e s e n c e  of hydrogen peroxide.  The diagnosis  of amylo idos i s  was made  on the bas i s  of 
examinat ion of h is to logical  sec t ions  stained with Congo red,  methyl  violet,  and thioflavine T. 

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

In all f ive ca s e s ,  i r r e s p e c t i v e  of the method of t r e a t m e n t  of the sect ions ,  the r e su l t s  we re  the same .  
No d i f fe rence  was found in the d is t r ibut ion of p l a s m a  pro te ins  in amyloid f rom different  s i tuations.  E v e r y -  
where  the amyloid  had a high content of T-globulin,  and only in the cen te r  of m a s s i v e  deposi ts  was the spe -  
cific f l uo rescence  (or staining) slightly weakened (Figs. l a  and 2a). F i b r i n o g e n - f i b r i n  was detected in the 
amyloid  in a lower  concent ra t ion  (Figs.  lb  and 2b). Cong lomera tes  of amyloid  a lmos t  f r ee  f rom immunolog-  
ieally ac t ive  f ibr inogen w e r e  found. Albumin, on the o ther  hand, inf i l t ra ted the amyloid diffusely,  but its 
content was a lways low (Figs. lc  and 2c). 

Compar i son  of the exper imenta l  and control  p r epa ra t i ons  (Figs. ld and 2d) and the resu l t s  of h i s to log-  
ical invest igat ion showed that pro te ins ,  mainly  albumin,  pene t ra t e  beyond the boundar ies  of the amyloid into 
the surrounding t i s sues  in the kidneys in c a s e s  of s e v e r e  nephros i s .  
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Fig. 1. Sections through human spleen: detect ion of "/-globulin 
(a), f i b r i n o g e n - f i b r i n  (b), and albumin (c) in amyloid  m a s s e s .  
T r e a t m e n t  with cor responding  rabbi t  antibodies,  except contro l  
sect ion (d), followed by donkey antibodies against  rabbi t  7 - g l 0 -  
bulin, labeled with ho r se r ad i sh  peroxidase .  Pe rox idase  act ivi ty 
detected as  brown co lo r  (dark on the photographs).  Light m i c r o -  
scope,  60 • 

Fig.  2. Sections through human kidney: f luo rescence  of y -g lobu -  
lin (a), f i b r i n o g e n - f i b r i n  (b), and albumin (c) in amyloid  located 
in g lomerul i .  T r e a t m e n t  by indi rec t  Coons '  method with c o r r e -  
sponding rabbi t  antibodies,  except control  sect ion (d), then by don-  
key antibodies agains t  rabbi t  ~-globulin labeled with f luoresce in  
isothiocyanate.  F luoresc  enc e mic roscope ,  100 • 

Thus,  in secondary  amyloidos is  in man,  as  in induced amylo idos i s  in mice:[3],  T-g lobu l in  was found 
to be an invar iab le  component  of the amyloid,  followed by f ibr inogen and albumin ih o rde r  of dec reas !ng  con-  
centra t ion.  The hypothesis  of the or igin of amyloid f rom immunoglobulin light chains  has  so f a r  been con-  
f i r m e d  only for  p r i m a r y  [11, 16] amylo idos is ,  but not for  secondary  [12, 15]. The facts  a r e  overwhelmingly  
against  an immune  o r  au to immune  origin of the amyloid [2, 3, 10]. At the p re sen t  s tage,  the re fore ,  the 
m e c h a n i s m  of incorpora t ion  of ~/-globulin, as  of o ther  pro te ins ,  into amyloid can mos t  easi ly  be  explained 
by the tendency of these  subs tances  to fo rm complexes  and the i r  abili ty to be adsorbed  on f ib r i l l a ry  s t r u c -  
tu res  [5, 14]. T h e r e  a r e  a lso  grounds fo r  the suggest ion that, although they s h a r e  a common  u l t r a s t ruc tu r a l  
organizat ion [9, 13], the va r ious  f o r m s  of amyloid  at the s a m e  t ime  d i f fe r  f rom each o ther  by the p a r t i c u l a r  
p l a s m a  (tissue) pro te in  which they contain. In other  words ,  amyloidogenes is  cannot be  r ega rded  pure ly  as 
specific f ib r i l Iogenes i swi thout  r ega rd  to d i f ferences  in the me tabo l i sm of the t i s sues  in which it takes  place.  
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