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The localization of carc inoembryonic  antigen (CEA) in a pseudomucinous cystadenoma of the 
ovary and an adenocarcinoma of the large intestine was studied by the indirect immunoflu- 
oreseence  method. CEA was found to be concentrated in the membranes  and basal  par t  of the 
epithelial cells in both types of tumor.  
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Carcinoembryonic  antigen (CEA) was f i r s t  descr ibed as a sys temic  cancer  antigen charac te r i s t ic  of 
the entodermal  embryonic anlage [6, 7]. However, more  recent ly  CEA was found in smal l  quantities in 
healthy and tumor t issues  of both entodermal  and nonentodermaI origin [I, t1-14].  CEA was found by im- 
munofluorescence analysis on the sur face  of tumor cells [2, 8, 10] and, in part icular ,  in the glyeocalyx of 
superf icial  cancer  ceils of the large intestine [9]. 

The object of the present  investigation was to compare,  by immun0fluoreseence analysis,  the histo-  
morphological  s t ruc tures  of a pseudomueinous cystadenoma of the human ovary and carc inoma of the human 
large intestine, both associated with biosynthesis  of CEA. The choice of pseudomueinous cystadenoma was 
determined by ea r l i e r  observat ions [3] by the wr i te rs ,  who found CEA in malignant and benign ovarian tu- 
mors .  

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

Tumor t issue was obtained during operations in the Department of Obstetr ics and Gynecology of the 
Faculty of Internal  Medicine, Second Moscow Medical Institute, and in the Resea rch  Laboratory of Proc to l -  
ogy, Academy of Medical Sciences of the USSR. All samples of tumor  t issue were subjected to careful  his-  
tomorphological  analysis,  f rom which the type of carc inoma of the large intestine and ovary was diagnosed. 
Samples of normal  t i ssues  were obtained at autopsy on persons dying from accidental  injury. 

Pieces  of t i ssue (3-5 ram) were fixed in absolute alcohol with 1% acetic acid for 15-22 h at 4~ Sub- 
sequent t rea tment  of the t issue was car r ied  out by Sainte-Marie ' s  method [14]. Sections were cut on the 
MPS-2 microtome for paraffin sections.  The thickness of the sections used f rom t rea tment  with antibodies 
was 6-8 ~. The sections were dewaxed before immunochemical  t reatment.  

The indirect  method of immunofluoreseence analysis  was used. The sections were treated with pure 
antibodies of the f i rs t  (antibodies against  CEA) and second (antibodies against rabbit  T-globulins) orders  
obtained by the use of an immunosorbent  prepared on the basis of glutaraldehyde [5]. 
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Fig .  1. I m m u n o f l u o r e s c e n c e  a n a l y s i s  of CEA in s e c t i o n s  of p s e u d o -  
m u c i n o u s  c y s t a d e n o m a  of the  o v a r y  (200 x) : a, b, c) s e c t i o n s  t h rough  
p s e u d o m u c i n o u s  c y s t a d e n o m a  of the o v a r y  t r e a t e d  with an t i bod i e s  
a g a i n s t  CEA and wi th  f l u o r e s c e n t  s e c o n d - o r d e r  a n t i b o d i e s ;  d) s e c t i o n  
th rough  the  s a m e  c y s t a d e n o m a  t r e a t e d  wi th  f l u o r e s c e n t  s e c o n d - o r d e r  
a n t i b o d i e s  (cont ro l ) .  

TABLE 1. Content of CEA in Tissue Ex- 
tracts of Pseudomucinous Cystadenoma of 
the Ovary and Adenocarcinoma of the Large 
Intestine 

Pathohistological 
diagnosis 

Pseudomucinous cysta- 
denoma of the ovary 

Adeaocarcinoma of the 
large intestine 

Metastasis of carcinoma I 
o f large intestine in ov ar) i 

! 

Z O  "~ ~ I  �9 

14 12 1:4--1:128 

10 I0 I:4--1:64 

1 i 1:t28 

25 23 1:4--1:128 Total 

The s e c t i o n s  w e r e  s tud ied  in the  M L - 2 B  l u m i n e s -  
c e n c e  m i c r o s c o p e ,  u s ing  a s y s t e m  of f i l t e r s  to exc i t e  
s e c o n d a r y  f l u o r e s c e n c e .  The  s p e c i m e n s  we re  p h o t o -  
g r aphed  on KN-3* f i lm .  The fo l lowing  c o n t r o l s  w e r e  
u s e d :  1) incuba t ion  of the  s e c t i o n s  with l abe l ed  s e c o n d -  
o r d e r  an t i bod i e s  without  p r e l i m i n a r y  t r e a t m e n t  wi th  s p e -  
c i f i c  an t ibod ie s  a g a i n s t  CEA; 2) t r e a t m e n t  of the  s e c t i o n s  
with a n t i b o d i e s  a g a i n s t  f i lG-g lobu l in ,  a nonspec i f i c  a n t i -  
gen for  tha t  p a r t i c u l a r  t i s s u e ,  fo l lowed by t r e a t m e n t  with 
s e c o n d - o r d e r  a n t i b o d i e s ;  3) t r e a t m e n t  of s e c t i o n s  of n o r -  
m a l  l i v e r  and sp l een ,  i . e . ,  t i s s u e s  not  con ta in ing  CEA; 
4) t r e a t m e n t  of s e c t i o n s  of t u m o r  t i s s u e  with a n t i b o d i e s  
a g a i n s t  CEA exhaus t ed  by the p u r e  CEA p r e p a r a t i o n .  

S e m i q u a n t i t a t i v e  d e t e r m i n a t i o n  of CEA in t i s s u e  
e x t r a c t s  of t u m o r s  of the o v a r i e s  and l a r g e  i n t e s t i n e  was  
c a r r i e d  out by t i t r a t i o n  us ing  a s t a n d a r d  t e s t  s y s t e m  by 
the method of K h r a m k o v a  and A b e l e v  [4]. 

* The m i c r o s c o p i c  i n v e s t i g a t i o n s  w e r e  c a r r i e d  out in the  Ins t i tu te  of Human Morpho logy ,  A c a d e m y  of Med-  
i c a l  S c i e n c e s  of the  USSR. The a u t h o r s  a r e  g r a t e f u l  to  V. M. B a r a b a n o v a  and A. T. Mikha i lov  fo r  he lp  with 
the work .  
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Fig. 2. Immunofluoreseenee analysis of CEA in sections of 
adenoearcinoma of the large intestine (200 • : a, b, c) sec-  
tions through adenocarc inoma~of  large intestine (rectum), 
t reated with antibodies against CEA and f luorescent  second ~ 
order  antibodies; d) section through the same adenocarcinoma 
of the large intestine treated with second-order antibodies 
(control). 

EXPERIMENTAL RESULTS 

As Table 1 shows, the content of CEA in individual samples of tumors  of both the ovaries and the large 
intestine varied within approximately identical limits (1 : 4-1 : 128). By semiquantitative determination of 
CEA it was possible to obtain quite comparable  resul ts  of immunofluorescence analysis  of CEA in the tumor 
t issues  studied. 

In sections of the pseudomucinous cystadenoma of the ovary treated with specific antibodies against 
CEA bright  f luorescence  of the epithelial cells was observed, especial ly in their basal  part  (Fig. la,  b). 
F luorescence  of the contents of the cyst  was not present,  in the sections,  although individual brightly fluo- 
rescen t  groups of cells could be observed against the darkbackground  (Fig. lc).  The discovery  of CEA in 
the contents of the cystadenoma can evidently be explained by the presence  of  desquamated CEA-secre t ing  
epithelium in them. 

A s imi la r  pic ture  was observed during immunofluorescence analysis of CEA in sections through the 
adenocarcinoma of the large intestine.  As Fig. 2 shows, bright f luorescence was observed in the basal  par t  
of the tumor  cells and adjacent membranes .  It is interest ing to note that bright f luorescence of the mem-  
branes and of the basal  par t  of the ceils also was found in nearby  a reas  of epithelium of normal  glands (Fig. 
2c). No background fluorescence could be seen in any of the control investigations, evidence of the high 
specificity of the immunohistochemieal reactions. The results of this immunofluorescence analysis of CEA 
in the tissue of carcinoma of the large intestine agree with data obtained previously by other workers [2, 
8, lo1. 
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The results of these investigations show that CEA is concentrated in the membranes and basal part 
of the epithelial cells both in carcinoma of the large intestine and in pseudomucinous cystadenoma of the 
ovary. 
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