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The local izat ion of soluble o rgan - spec i f i c  antigens was  studied in the human la rge  intest ine.  
One of the components  studied had e lec t rophore t i c  mobil i ty  cor responding  to the a -g lobul ins  
and another  to the fi-globulins of human se rum.  Monospecific an t i s e r a  were  obtained against  
each of the ant igens and these  were  used  in the indi rec t  Coons tes t .  The r e su l t s  showedthat  
the f i r s t  antigen is loca l ized  in the cy top la sm of the goblet ce l l s  while the second is found 
mainly  in the apical  pa r t  of the m e m b r a n e  of these  same cel ls .  Large  quanti t ies of the sec -  
ond component  a re  also p re sen t  in the cy top lasm.  

One of the au thors  (Rogal 'skii)  has  p rev ious ly  desc r ibed  two organ  antigens in neop lasms  of the hu- 
man la rge  intestine [2, 3]. The f i r s t  of these ant igens co r re sponded  in i ts  e lec t rophore t ic  mobil i ty to hum-  
man s e r u m  c~-globulin, the second to fl-globulin. 

The object  of this invest igat ion was to de te rmine  the local izat ion of these organ antigens in the hu- 
man la rge  intest ine.  

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

The f luorescen t  antibody technique [7] was  used.  However ,  diff icult ies  a r i s e  when this  method is  
used  for  work  with he te rogeneous  s e r a .  F i r s t ,  antibodies a r e  r equ i red  against  each of the components .  
Th i s  makes  it n e c e s s a r y  to add l a rge  quanti t ies of ex t r ac t s  of n o r m a l  o rgans  to the an t i s e r a  in o rder  to 
neu t ra l i ze  c r o s s - r e a c t i n g  antibodies.  Second, the s e r a  mus t  not contain significant quanti t ies of con tam-  
inating t i s sue  antigens.  The an t i s e r a  sat isfying the n e c e s s a r y  r e q u i r e m e n t s  were  p repa red  in two s tages .  

Two groups of r abb i t s  we re  immunized  init ially.  The an imals  of group 1, for  the p repa ra t ion  of 
s e r a  against  the intest inal  a -an t igen ,  were  immunized  with native ex t r ac t s  of unchanged intest inal  mucous 
m e m b r a n e s  taken along with t um or s .  The an ima l s  of group 2 were  to he used  for  p repa r ing  an t i s e r a  
against  the organ antigen of the la rge  intest ine with fl-globulin mobil i ty .  E a r l i e r  expe r imen t s  showed that 
when ex t r ac t s  f r o m  mal ignant  t u m o r s  a re  boiled the intest inal  a - an t igen  is des t royed  while the fl-antigen 
r e m a i n s  intact  [5]. The an ima l s  of group 2 were  t he re fo re  immunized  with boiled ex t r ac t s  f r o m  neop lasms  
of the la rge  intest ine.  The scheme of immunizat ion and the method of absorpt ion  of the s e r a  were  de- 
sc r ibed  prev ious ly  [2, 4]. By neut ra l iza t ion  with lyophil ized ex t r ac t s  of human l iver ,  kidney, spleen, lung, 
and p l a sma ,  the s e r a  we re  made monospeci f ic .  They r evea led  only intest inal  p-ant igen.  However,  these  
s e r a  were  unsuitable for  the f luorescent  antibody tes t  because  they were  heavi ly contaminated with antigens 
added during neutra l iza t ion .  They were  v e r y  thick and were  dark  brown in color .  The s e r a  of an imals  
immunized  with native antigens,  a f te r  s i m i l a r  absorpt ion,  contained antibodies against  organ fi-antigens.  

In the second stage of p repa ra t ion  of the s e r a  agains t  individual antigens of the la rge  intestine the 
method of immunizat ion  by inject ion of prec ip i ta te  into the lymph glands [8] was used.  To obtain the 
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Fig. 1. Cross - r eac t ing  antibodies in se ra  
after immunization with ext rac ts  (a) and 
with precipitate into lymph gland (b) : a) cen- 
t ra l  well contains an t i se rum against ex t rac ts  
of carc inoma of the large intestine; b) cen- 
t ra l  well contains se rum obtained by immun- 
ization with precipitate containing fi-antigen 
into lymph gland. Ext rac ts  f rom normal  o r -  
gans:  Li- - l iver ,  K-k idney ,  S - sp leen ,  L u -  
lung, C - t u m o r ,  I -  intestinal mucosa.  

Fig. 2. Monospecificity of se ra  against intes- 
tinal organ antigens. S~) Antiserum against 
a-ant igen;  Sfi) an t i serum against fi-antigen; 
C) extract  f rom carcinoma;  ]) extract  f rom 
intestinal mucous membrane of patient with 
carc inoma;  S) human serum; S~ ant iserum 
against  human se rum proteins.  

precipitate,  ext rac ts  f rom the mucous membranes  of intes- 
t ines were t reated by e lec t rophores is  in 1% agar made up 
in veronal -medinal  buffer (pH 8.6, ionic strength 0.025, 
voltage 5.5 V/cm, t ime 3 h). The antigens were  developed 
with neutralized ant iserum against native extracts  of the 
large intestine. The agar  blocks af ter  e lec t r0phores is  had 
two precipitat ion bands with the ~- and f l - an t igens / r e spec -  
tively. They were  washed to remove t races  of se rum and 
extracts ,  and the s t r ips  were  washed in an e lectr ic  eluter 
for 2 h at 10 V/cm [1]. The precipi tate  was then cut out of 
the washed str ips and placed in physiological saline for 1.5 
days. The precipitate was ground in a Po t t e r ' s  homogen- 
izer  and mixed with Freund 's  complete adjuvant in the r a -  
tio of 1.5 ml precipiate to 0.5 ml physiological saline and 
0.8 ml adjuvant. The popliteal lymph glands of the rabbits  
were  exposed at operation and the immunizing mixture pre-  
pared as descr ibed above was injected into them in a dose 
of 0.25 ml per gland. The wound was sutured. 

The second and subsequent cycles  of immunization 
were  given at intervals  of 30 days. Prepara t ion  and t rea t -  
ment of the precipitate were as in the f i rs t  cycle,  but no 
adjuvant was added. For each rabbit,  18-20 precipitat ion 
s tr ips  were prepared.  The agar  containing the precipitate 
was homogenized and t reatedwith  ster i le  physiological sa-  
line to a volume of 2.5 ml. The immunizing mater ia l  was 
injected at 5 points: 0.5 ml intravenously, 0.5 ml intra-  
muscular ly  into each thigh, and 0.5 ml subcutaneously into 
the la teral  surface of each forel imb. Blood was taken on 
the l l t h  day. Sera against  the organ fl-antigen of the large 
intestine were obtained in a s imilar  manner .  

The se ra  of rabbits  immunized by injection into the 
lymph glands contained a much lower t i ter  of antibodies 
against t issue components of normal  organs (Fig. D. 

It was comparat ively  easy to remove c r o s s - r e a c t i n g  
antibodies f rom the se ra  obtained f rom rabbi ts  immunized 
by injection of precipitate into the lymph glands. All that 
was neces sa ry  was to neutral ize some of the se ra  against 
intestinal fl-antigen with the thermostable  components of 

human serum.  The r e s t  of the an t i sera  were  absorbed by means of an immunosorbent  prepared by 
the method of Avrameas  and Ternyck [6]. The immunosorbent  contained antigens of normal  human or -  
gans (liver, kidneys, spleen, plasma). As a resul t  of these procedures ,  sufficiently pure ant isera  against 
each of the organ antigens of the large intestine were obtained (Fig. 2). 

To determine the localization of the two components,  globulin fract ions and eluates of the antibodies 
were used. The globulin fract ions were precipitated by 50% saturation of the se ra  with ammonium sulfate. 
The eluates of the antibodies were obtained by the method of A v r ameas  and Ternynck [6]. The antibodies 
were  adsorbed on the immunosorbent  containing ext rac ts  of normal  mucous membranes  and of malignant 
tumors  of the large intestine. The immunosorbent  also contained human albumin which was added to the 
ext rac ts  to increase the protein concentrat ion to 50 mg/ml.  The antibodies were  eluted by the method 
descr ibed above. 

The final par t  of the work was ca r r i ed  out by the indirect  Coons method [7]. The localization of the 
antigens was studied in unchanged mucous membranes  of the large intestine removed along with malignant 
tumors .  Sections were cut in a c ryos ta t  f rom tissue f rozen to - 70~ and fixed with 96 ~ ethanol or  acetone. 
Control sections were t rea ted  with nonimmune rabbit  globulins. Fluorescence of sections t rea ted  with 
antibodies against intestinal c~-antigen and with labeled serum are  shown in Fig. 3a. Bright f luorescence 
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Fig. 3. Local iza t ion  of o rgan  antigens of the human intes-  
t ine:  a) f luorescence  of sect ion of intest ine t r ea t ed  with 
antibodies against  a -an t igen ;  b) f luorescence  of apical  par t  
of m e m b r a n e s  and cy top lasm of goblet ce l l s  a f te r  incubation 
of intest inal  sect ion with immunoglobul ins  against  intest inal  
f i-antigen. 

in the f o r m  of drops  supe r imposed  on each other  can be seen. Some of the drops  a re  alone and separa ted  
f r o m  the r e m a i n d e r  by dark  zones.  F luorescence  was  local ized inside the goblet cel ls ,  with thei rwide p a r t  
facing the lumen of the glands.  The nuclei and cell  m e m b r a n e s  of the intestinal  epi thel ium were  not flu- 
o r e scen t .  T issue  between the intest inal  glands gave such weak f luorescence  that  it was  not detectable  on 
the photographs.  Weak f luorescence  obse rved  uni formly  in the s t r o m a  of the mucous membrane  and in the 
intest inal  epi thel ium was  p re sen t  in the control  sect ions .  The cy top lasm of the goblet cel ls  appeared  quite 
dark .  

A different  p ic ture  was  obse rved  a f te r  t e s t s  for  antibodies against  fi-antigen (Fig. 3b). Br ightes t  
f luorescence  was  obse rved  in the m e m b r a n e  of the apical  pa r t  of the goblet cel ls .  The cy top lasm of these 
ce l l s  was  a lso  dis t inct ly f luorescent ,  but not so br ight ly  as the m e m b r a n e .  The cell  nuclei and the s t r o m a  
of the mucous  m e m b r a n e ,  as in the f i r s t  case ,  gave only the weak background f luorescence .  

Addition of lyophil ized ex t r ac t s  of t u m o r s  of the l a rge  intest ine to the solutions of antibodies agains t  
intest inal  a -  and f l-antigens led to the i r  comple te  neutra l iza t ion.  

The invest igat ion thus showed that  o rgan- spec i f i c  antigen of the la rge  intestine with the e l ec t rophor -  
eric mobi l i ty  of human s e r u m  a-g lobu l in  is located in the cy top lasm of the goblet cel ls .  The second organ-  
specif ic  antigen with the mobi l i ty  of fi-globulin is located  in the m e m b r a n e s  and cy top lasm of these  cel ls .  
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