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Organ-speci f ic  antigens were  found in extracts  of the human and rat  pancreas .  Results of the gel 
diffusion reaction showed that human pancreas  contains two such antigens, and ra t  pancreas  three.  By 
immunoelec t rophores is ,  three organ-speci f ic  antigens were found in human pancreas  and eight in ra t  pan-  
a reas .  

Data in the l i tera ture  [6, 8] on the study of porcine,  bovine, and rabbit pancreas  show that this o r -  
gan possesses  organ-speci f ic  antigens. 

In this investigation the p resence  of organ-speci f ic  antigens was determined in human and rat  pan-  
c teas .  

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

Saline ext rac ts  of the pancreas  and other  organs  were prepared by the method of Rose and W.itebsky 
[5]. The organs were  careful ly  washed with 0.15 M NaC1, minced, ground in a mor ta r ,  and treated with 
phosphate buffer,  pH 7.2 (2 ml buffer/1 g organ). After  exposure for 18 h at 4 ~ the suspension was cen t r i -  
fuged (40 rain at 8000 rpm) and the supernatant was used as antigen. Antisera  were obtained by subcutane- 
ous immunization of rabbits with t issue ext rac ts  mixed with Freund 's  adjuvant. 

Tes ts  were  ca r r i ed  out with ant isera  against rat  and human pancreas ,  and in the control  exper i -  
ments ant isera  against  the heart ,  l iver,  and kidney of the rat  were  used. The complement  fixation r e a c -  
tion, Boyden's  pass ive hemagglutination reaction,  precipitat ion in agar,  and immunoelec t rophores is  were  
used for the investigation. The complement  fixation react ion was ca r r i ed  out by V. I. Ioffe 's  method of 
prolonged fixation at 4 ~ [3], the pass ive hemagglutination react ion by Boyden's method [4] as modified by 
Weirbach [7] with formalinized sheep 's  e ry throcytes ,  precipitat ion in agar by Ouchterlony's  method as 
modified by A. A. Gusev and V. S. Tsvetkov [2], and immunoelec t rophores is  in the modification of G. I. 
Abelev and V. S. Tsvetkov [1]. 

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

The charac te r i s t i c s  of rabbit  an t i serum against ra t  pancreat ic  extracts ,  as obtained by the passive 
hemagglutination react ion by Boyden's  method are given in Table 1. 

It is c lear  from Table 1 that ant iserum against pancreat ic  extract  reacted both with homologous 
antigen and with extracts  f rom other  organs,  and the react ion was par t icu lar ly  s t rong with se rum proteins.  
To determine the reasons  for these c ross  react ions,  the ant isera  were  exhausted. 

P re l imina ry  experiments  were ca r r i ed  out to determine the optimal dose of antigen for exhaustion, 
which proved to be 0.5 ml of normal  rat  s e rum to 1 ml ant iserum or 20 mg protein of t issue extracts .  Ex-  
haustion experiments  showed that the c ross  reactions were due mainly to se rum proteins contained in the 
pancreat ic  extracts .  After exhaustion with normal  ra t  s e rum and antigen f rom l iver  o r  heart ,  the react ion 
with antigens from the pancreas  pers is ted  in its previous t i ter .  Similar resul ts  were obtained with the 
complement fixation reaction,  except that it was from 5 to 40 t imes less sensit ive than the passive hemag-  
glutination reaction.  Similar resul ts  were  also given by the study of the remaining three ant isera against 
ra t  pancreas .  
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TABLE 1. Charac ter i s t ics  of Rabbit Ant iserum Against Rat Pancreas  (Boyden's Pass ive  
Hemagglutination Reaction) 

Antigen for exhaustion Pancreat ic  
extract  

- 3200 

Serum 3200 

Serum and l iver extracts  3200 

Serum and hear t  extracts  3200 

Serum and pancreat ic  extracts  

Note. 

Antigen 

Normal 

rat  Liver 

6400 200 

- 1 0  

Extracts  of 

Kidney Heart  

400 400 

- 10 

Lung 

160 

N 

Spleen 

80 

Numbers in all tables denote degree  of dilution of ant iserum still givinga positive result .  

Fig. 1. Precipi tat ion react ion in agar  with ant iserum 
against ra t  pancreas .  In wells: 1) extract  of ra t  pancreas  
(1 mg protein/ml);  2) ra t  serum,  1:1000; 3) extract  of r a t ' s  
heart;  4) extract  of r a t ' s  l iver (1 mg protein/ml)  ; in cen-  
ter :  a) ant iserum against rat  pancreas  (undiluted); b) the 
same serum exhausted with normal  rat  se rum and with 
rat  l iver extract .  

These experiments  showed that pancreat ic  extracts  contain mainly organ-speci f ic  antigens and a 
small  proport ion of se rum proteins and antigenic components common to other  organs.  

This was confirmed by experiments with rabbit  ant isera  against antigens of the r a t ' s  heart ,  l iver,  
and kidney. In Boyden's  passive hemagglutination react ion these ant isera  reacted with pancreat ic  extract  
in low t i ter  (1-20 to 1-160), but this react ion disappeared completely af ter  exhaustion of the ant isera  with n o r -  
mal ra t  serum.  

The c ross  reaction with pancreat ic  extract  was thus due to se rum proteins and not to common tissue 
antigens in the pancreas  and other organs.  

The presence  of organ-specif ic  components in the pancreas  could also be demonst ra ted  by the p r e -  
cipitation react ion in agar  (Fig. 1, a). Antiserum against pancreas  gave two precipitat ion lines with normal  
ra t  s e rum and extracts  f rom r a t ' s  l iver and heart ,  but pancreat ic  extracts  gave these lines and also three 
o the r  distinct precipitation lines. The lat ter  appeared a l s o  af ter  exhaustion of the ant iserum with normal  
ra t  s e r u m  and with l iver  extract  (Fig. 1, b). The results  of the precipitation ~eactionin agar  thus showed 
that ra t  pancreas  contains three organ-speci f ic  components.  

Immunoelec t rophores is  with unexhausted ant iserum revealed 8-10 antigenic components in rat  
pancreat ic  extract  (Fig. 2). When the react ion was car r ied  out with the same rabbit  an t i serum after  ex-  
haustion with normal  rat  se rum and with heterologous ra t  organs,  only one of the precipi tat ion lines d i s -  
appeared in the zone of albumins. 
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T A B L E  2. B o y d e n ' s  P a s s i v e  H e m a g g l u t i n a t i o n  R e a c t i o n  with 
E x t r a c t  f r o m  Human P a n c r e a s  and C o r r e s p o n d i n g  Rabb i t  

A n t i s e r u m  

An t igen  for exhaustion 

N o r m a l  h u m a n  s e r u m  
S e r u m  and l i v e r  e x t r a c t  

L i v e r  
e x t r a c t  

6400 

6400 
6400 

Ant igen  

N o r m a l  
H e a r t  

h u m a n  
e x t r a c t  

s e r u m  

100,000 10 

L i v e r  
e x t r a c t  

i0 

TABLE 3. Boyden's Passive Hemagglutination Reaction with Pancreatic 
Extract of Different Species 

Ant i s  e r u m  

A g a i n s t  h u m a n  p a n c r e a s  

A g a i n s t  r a t  p a n c r e a s  

An t igen  fo r  
e x h a u s t i o n  

Human s e r u m  

Rat  s e r u m  

E x t r a c t  of 

Human  

6400 

6400 

100 

Ra t  

20 

w 

3200 

p a n c r e a s  

Rabb i t  

10 

100 

Guinea 

pig  

20 

200 

F ig .  2. I m m u n o e l e c t r o p h o r e s i s  
with e x t r a c t  of r a t ' s  p a n c r e a s .  
1) E x t r a c t  of r a t ' s  p a n c r e a s  
(whole);  2) a n t i s e r u m  a g a i n s t  
r a t ' s  p a n c r e a s ;  3) the s a m e  a n -  
t i s e r u m  e x h a u s t e d  with  n o r m a l  
r a t  s e r u m  and with  l i v e r  e x -  
t r a c t .  

F ig .  3. I m m u n o e l e c t r o p h o r e s i s  wi th  
e x t r a c t  of human  p a n c r e a s .  1) E x -  
t r a c t  of human  p a n c r e a s  (whole) ; 2) 
a n t i s e r u m  a g a i n s t  h u m a n  p a n c r e a s ;  
3) the s a m e  a n t i s e r u m  e x h a u s t e d  
wi th  n o r m a l  h u m a n  s e r u m  and l i v e r  
e x t r a c t .  

F u r t h e r  e x p e r i m e n t s  showed tha t  not  only  r a t  p a n c r e a s  p o s s e s s e s  o r g a n - s p e c i f i c  a n t i g e n s .  The  
s a m e  r e s u l t s  w e r e  o b t a i n e d  with e x t r a c t  of  h u m a n  p a n c r e a s  and the c o r r e s p o n d i n g  r a b b i t  a n t i s e r u m  in 
B o y d e n ' s  p a s s i v e  h e m a g g l u t i n a t i o n  r e a c t i o n  (Tab le  2). Two l ines  c o r r e s p o n d i n g  to s p e c i f i c  p a n c r e a t i c  
an t igens  w e r e  found in the  p r e c i p i t a t i o n  r e a c t i o n  in a g a r ,  whi le  t h r e e  o r g a n - s p e c i f i c  c o m p o n e n t s  w e r e  
found by  i m m u n o e l e c t r o p h o r e s i s  (F ig .  3). 

In c r o s s  e x p e r i m e n t s  wi th  e x t r a c t  of  h u m a n  p a n c r e a s  and the p a n c r e a s  of  o t h e r  s p e c i e s  of a n i m a l s  
i t  was  found that  th i s  o r g a n  p o s s e s s e s  not  only  o r g a n - s p e c i f i c i t y ,  but  a l so  s p e c i e s - s p e c i f i c i t y  ( T a b l e  3). 
The  c r o s s  r e a c t i o n s  which w e r e  o b s e r v e d  b e t w e e n  e x t r a c t s  of the p a n c r e a s  of  d i f f e r e n t  s p e c i e s ,  u s ing  u n -  
e x h a u s t e d  a n t i s e r a ,  w e r e  due to c o m m o n  c o m p o n e n t s  in the  s e r u m  p r o t e i n s .  

T h e s e  e x p e r i m e n t s  thus d e m o n s t r a t e d  the  p r e s e n c e  of  s e v e r a l  a n t i g e n s  c h a r a c t e r i s t i c  of the  p a n -  
c r e a s  of tha t  s p e c i e s  in e x t r a c t s  of the  r a t  and human  p a n c r e a s .  They  a g r e e  with ana logous  r e s u l t s  o b -  
t a i ned  by i n v e s t i g a t i o n  of  an t igens  of the  p o r c i n e ,  bov ine ,  and r a b b i t  p a n c r e a s  [6, 8]. 
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