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Intest inal  t um or s  induced in r a t s  by 1 ,2-dimethylhydrazine  contain a wa te r - so lub le  antigen 
that is absent  in other organs  and t i s sues ,  including in the mucous m e m b r a n e s  of the intest ines 
of contro l  an imals .  This antigen can also be  detected in embryos  at the seven thandn in thdays  of 
development.  In r a t s  with intest inal  t umor s  the antigen was found in 70% of cases  in the blood 
s e rum.  By analogy with human ca rc inoembryonic  ant igen, ' the  r a t  antigen now d iscovered  is 
soluble in 1 M pe rch lo r i c  acid. 
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In 1965 Gold and F reedman  [9] showed that t umors  of the human large  intest ine produce  an e m b r y o -  
specif ic  g lycoprote in  which they called ca rc inoembryon ic  antigen (CEA). La te r  the exis tence  of CEA in 
t umor s  of the human gas t ro in tes t ina l  t r a c t  was conf i rmed by many invest igat ions [4, 7, 8, 10, 11]. However,  
no CEA analog has hi ther to been d i scovered  in l abora to ry  animals  with t umors ,  and this adds cons iderably  
to the difficulty of making a detailed study of the pathogenetic nature  of this phenomenon, which would be 
poss ib le  only under exper imenta l  conditions. 

With the introduction in r ecen t  yea r  s of adequate exper imenta l  models  of intest inal  tumors  [2, 6, 13, 
14], the wr i t e r s  undertook an a t tempt  to detect  a CEA analog in r a t s  with tumors  in this situation. 

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

Tumors  of the large intest ine in noninbred albino ra t s ,  r e a r ed  at the Rappolovo nur se ry ,  Academy 
of Medical Sciences of the USSR, were  induced by subcutaneous injection of 1 ,2-d imethylhydraz ine  by the 
method descr ibed  ea r l i e r  [2, 5], as a r e su l t  of which near ly  all the animals  developed intest inal  t umors  with 
var ied  his tological  s t ruc tu re  [3]. The tumor  t i s sue  was homogenized with quartz sand, disti l led water  was 
added to the homogenate in the ra t io  of 1 : 3 and, a f ter  extract ion for  16-18 h at 4~ the extracted subs tances  
were  separa ted  by centr ifugation.  The resu l t ing  aqueous ex t rac t s  of the tumors  were  used for  prolonged 
immunizat ion of rabbi t s ,  for  which purpose  they were  injected in t ramuscu la r ly ,  subcutaneously,  or into the 
p lan tar  pads of the fo re l imbs  with the addition of an equal volume of Freund ' s  complete  adjuvant. 

Some of the aqueous ex t rac t s  were  t rea ted  with an equal volume of 2 M HC104; the res idue  thus formed 
was separa ted  by centrifugation,  and the supernatant  was dialyzed for  3 days, f i r s t  against  running t a p w a t e r  
and then in disti l led water .  The method used was taken f rom papers  descr ib ing  the isolat ion and par t i a l  
purif icat ion of CEA f rom tumors  of the human large  intest ine [4, 12]. The resul t ing pe rch lo ra te  ex t rac t s ,  
a f te r  lyophilization, were  dissolved in physiological  sal ine (10 mg/ml ) .  

Aqueous ex t rac t s  of the var ious  organs  and t i s sues  of intect male r a t s  (l iver,  kidneys, spleen,  lungs, 
skele ta l  musc les ,  myocard ium,  ovary) and a lso  of the mucous m e m b r a n e  of the la rge  intest ine were  p r e -  
pared  by the method descr ibed above, so  that  the pro te in  concentrat ion in the solutions was approximate ly  
10 mg /ml .  
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Fig. i. Determination of carcinoembryonic 
antigen by immunodiffusion in agar: a) im- 

mune serum exhausted with extracts of or- 
gans and serum of normal rats; b) immune 
serum further exhausted with extract of mu- 

cous membrane of large intestine of normal 
rats. AC) Aqueous extract of intestinal tumors; 

PC) perchlorate extract of intestinal tumors; 

AN) aqueous extract of mucous membrane of 

intestine of normal rats; AT) aqueous extract 

of organs and tissue of normal rats; SC) blood 

serum of rats with intestinal tumors; PSC) 

perchlorate extract of blood serum of rats 

with intestinal tumors; AE) aqueous extract 

of 9-day rat embryo; SN) blood serum of nor- 
mal rats. 

A se romuco id  f r ac t ion  a l so  was ex t rac ted  with 
p e r c h l o r i c  acid f rom some of the aqueous ex t r ac t s  of 
no rma l  mucous membrane  of the l a rge  intes t ine  and 
f rom the s e r u m  of r a t s  with t um or s ;  the f rac t ion  was 
lyophil ized and d i sso lved  in phys io log ica l  sal ine (10 
mg/ml ) .  

The immune s e r a  were  exhausted by incubation 
with the r equ i red  antigen for  2 h at 37~ and then for 
18-20 h at 4~ Af te r  sepa ra t ion  of the r e su l t ing  p r e -  
c ip i ta te  by centr i fugat ion,  the s e r a  were  used in the 
double immunodiffusion tes t  in aga r  [1]. The r e su l t s  
of the t e s t  were  read  af te r  20-24 h. 

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

After  exhaust ion of the s e r u m  and organ ex t r ac t s  
(except ex t r ac t  of the l a rge  intestine) of no rma l  r a t s  
the immune s e r a  r eac t ed  with aqueous ex t rac t s  of tu-  
mors  of the la rge  intes t ine  with the format ion  of two 
p rec ip i t a t ion  l ines (Fig. la ) .  An ident ica l  r eac t ion  
a lso  was observed with p e r c h l o r a t e  ex t rac t s  of the 
tumors ,  indicat ing the g lycopro te in  nature  of the ant i -  
gens. One of these  ant igens,  with g r e a t e r  diffusion 
mobi l i ty  in aga r  and which pa r t i c ipa ted  in the f o r m a -  

tion of the precipitation line nearer to the well containing immune serum, also was present in aqueous and 
perch!orate extracts of normal mucous membrane of the rat large intestine, so that the tissue specificity 

of this antigen could be postulated. This hypothesis was confirmed by the fact that antibodies against this 

antigen were completely removed by exhaustion of the immune serum with extracts of normal mucous mem- 
brane of rat large intestine. 

Meanwhile, after exhuastion as described above, the immune sera reacted with aqueous and perchlo- 

rate extracts of the tumors to form only one precipitation line (Fig. Ib), indicating that this antigen belonged 

specifically to the tumors investigated. Analysis of the blood serum of 30 ratswith intestinaltumors showed 

that this "tumor-specific" antigen of tumors of the large intestine also was present in 22 of them (70%), and 
as extraction of the sera with perchloric acid showed, this antigen was contained in the seromucoid fraction 
(Fig. lb) .  

Invest igat ion of the blood s e r u m  of 37 no rma l  r a t s  (29 males  and 8 females)  showed the ident ica l  ant i -  
gen in the blood s e r u m  of only one male.  Autopsy showed mult iple  u l c e r a t i ve  les ions  of the mucous mem-  
brane in the l a rge  in tes t ine  of this  ra t .  

To de t e rmine  whether  the " t u m o r - s p e c i f i c "  g lycopro te in  thus d i scove red  is p r e s e n t  during e m b r y o -  
genes i s  aqueous ex t r ac t s  of embryos  in toto on the seventh,  ninth, and 16th days of development  and a lso  the in- 
t e s t ine  of fe tuses  at the 20th day and young r a t s  aged 8 days were  inves t iga ted .  The r e su l t s  showed that 
the " t u m o r - s p e c i f i c "  g lycopro te in  was p r e s e n t  only in 7- and 9-day e m br yos  (Fig. lb) ; this ant igen could 
not be detected in the other  ex t r ac t s  (by aga r  diffusion with a p r o t e i n  concent ra t ion  of 10 mg/ml) .  

In some c a s e s  in r a t s  with in tes t ina l  t umors  in whose se rum the t u m o r - s p e c i f i c  antigen was detected,  
tumors  of the male  m a m m a r y  gland, f requent ly  found in r a t s  t r ea ted  with 1 ,2 -d imethy lhydraz ine  [2], a l so  
were  p resen t .  Examinat ion of ex t r ac t s  of these  tumors  failed to r evea l  the antigen in question. This con- 
firms that the source of formation of the antigen was the malignant intestinal epithelium. 

The investigation thus revealed the presence of carcinoembryonic antigen in induced tumors of the 

large intestine. Its characteristics - solubility in 1 M HCIO4, its presence in the serum of rats with tumors 

and in early embryos, its absence (within the limits of sensitivity of the method used) in unchanged intes- 

tinal mucous membrane of control animals - enable an analogy to be drawn with the phenomenon observed 
in patients with tumors of the gastrointestinal tract. The results of this investigation provide a basis for 

the development of methods for the comprehensive study of CEA during the development of intestinal tumors. 
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