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One appraoch to the immunodiagnosis of tumors is by the detection, in neoplasms, of products of the 
t issues whose morphogenetic potential has not developed de novo during neoplastic transformation. For  exam- 
ple, the epithelium of the lung and the transitional epithelium of the bladder, both in experimental animals and 
in man, are sufficiently often affected by metaplastic changes toward stratified squamous (keratinizing) epi- 
thelium. It is natural to suggest that such changes wiII be accompanied by synthesis of t issue-specif ic  prod-  
ucts character is t ic  of keratinizing epithelium. 

One of these products is epidermal G2-chalone , which the authors have isolated from rat skin [3, 6]. 
This antigenically active glycoprotein, with a molecular weight of about 35,000, can be detected by 
means of monospecific antiserum only in squamous-cell  keratinizing structures.  In t issues of the normal lung 
and unchanged mucosa of the rat urinary bladder this antigen has not been found [1]. 

Accordingly, in the investigation described below~ an attempt was made to discover whether immunologic 
detection of epidermal G2-chalone in rat bladder tumors can be used as a diagnostic test. Investigations of this 
sort were undertaken by the wri ters  previously on induced tumors of the rat lung [2]. 

EXPERIMENTAL METHOD 

Experiments were carried out on 67 male rats, obtained from the "Rappolovo" nursery, weighing i00- 
120 g or 150-180 g before the experiment. Some of the animals (56 rats) received 0.04% N-nitroso-N-butyl-N- 
hydroxybutylamine, which induces epithelial tumors of varied histological structure in the bladder of rats after 
a long period of administration [4, 5], throughout the experiment with their drinking water. The remaining ii 
animals were kept on an ordinary diet and served as the control. 

The animals were killed 4-11 months after the beginning of exposure and normal or tumor tissue from 
the urinary bladder was taken for investigation: some of it was used for histological examination (and, in addi- 
tion, for electron-microscopic study in 20 cases), and some for immunologic study. 
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TABLE 1. De te rmina t ion  of Ant igen in Normal  
and T u m o r  T i s s u e s  of Rat  B ladde r  

Histological structure of tumors 

based on data of light microscopy 

No. of tumors 
o in which anti- 
"~ gen was found 

Obo 

Tumors from transitional epithelium 
Tumors from transitional epithelium with 

areas of squamous-ce11 metaplasia 
Tumors of squamous-ceI1 structure 

Normal mneosa 

29 

13 
14 

0 10 

8 

TABLE 2. Concent ra t ion  of Ant igen in Tumors  
and in Autologous Urine 

Histological structure of tumor 

Transitional- cell carcinoma 

Tran~kional- cell carcinoma 
with areas of squamotm-cell 
metaplasia 

Squamous- cell carcinoma 

Concentration of antigen, 
ng/ml 

in extract inurin~ 

absent absent 
H w 

300 
350 100 
700 100 
7O0 100 
800 300 
900 60 
350 absent 

2 000 
>12 000 250 
>12 000 65# 

In p r e l i m i n a r y  e x p e r i m e n t s  to de t e rmine  the antigen in u r ine  e x c r e t e d  na tu ra l ly  by an ima l s  with and wi th -  
out t u m o r s  of the b l adde r  many fa lse  posi t ive  r e s u l t s  were  obtained.  This  fact  was in t e rp re t ed  as due to the 
p r e s e n c e  of squamous epi the l ium of the u r e th r a  and, poss ib ly ,  of the p repu t ia l  sac ,  in such ur ine.  To avoid 
contamina t ion  of th is  sor t ,  in the p resen t  inves t iga t ion  a method of obtaining urine d i r e c t l y  f rom the b l adde r  
was used.  F o r  th is  purpose ,  3 ml  of tap wa te r  was in jected through a tube into the s tomach  of 12 an imals  of 
the e x p e r i m e n t a l  group and a l l  an ima l s  of the cont ro l  group 2 h before  the m a t e r i a l  was taken.  The r a t s  were  
then anes the t ized  by i n t r a p e r i t o n e a l  in jec t ion  of thiope~tal  sodium, l apa ro tomy  was pe r fo rmed ,  and urine was 
taken  by means  of a syr inge  through the b l adde r  wal l ,  and th is  was subsequent ly  t e s ted  immunologica l ly .  

The p re sence  of antigen in the t i s s u e s  and ur ine was de t e r m i ne d  by Ouch te r lony ' s  double immunodiffu-  
s ion method in gel ,  and by Manc in i ' s  r a d i a l  immunodiffusion method in the d i r ec t  or  immunoautorad iograph ic  
ve r s ion .  The sens i t iv i ty  of the methods  was 2-3 pg and 60-80 ng ant igen/ml  of e x t r a c t  (100 mg t i s s u e / m l  of 
phys io log ica l  sa l ine  buffered at  pH 7.2) o r  ur ine r e s p e c t i v e l y .  Immunoautorad iography  was used in c a s e s  when 
the ant igen could not be de tec ted  in the s amp le s  by d i r e c t  methods .  C h a r a c t e r i s t i c s  of the antigen, the method 
of obtaining the rabbi t  ant ibodies  aga ins t  it, and de ta i l s  of the immunologic  methods with r e f e r e n c e  to d e t e r -  
mina t ion  of th is  ant igen in ra t  t i s s u e s  were  d e s c r i b e d  p rev ious ly  [1]. 

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

The main  r e s u l t s  of the e x p e r i m e n t s  a r e  given in Table 1. 

At  f i r s t  glance,  ten c a s e s  (Table 1, top line) which, on the b a s i s  of the r e s u l t s  of light mic roscopy ,  were  
c l a s s e d  as  "pure"  pap i l lomas  o r  c a r c i n o m a s  f rom t r a n s i t i o n a l  epi thel ium,  can be r e g a r d e d  as  f a l s e - p o s i t i v e  
r e s u l t s  f rom the point of view of t h e i r  containing ant igen of squamous epi the l ium.  However,  on e l ec t ron  
m i c r o s c o p y  in a l l  c a s e s  a mode ra t e  number  of shor t  but m a s s i v e  tonof ib r i l s  and (or) more  m a s s i v e  d e s m o -  
s o m e s  was found in ce l l s  of the su r face  and in t e rmed ia t e  l a y e r s  of the urothel ium of the vi l l i ,  a s ign of com-  
mencing  s q u a m o u s - c e l l  m e t a p l a s i a .  

The ant igen could not be found in the ur ine  of any of the con t ro l  an imals ,  whe reas  it was found in the 
ur ine  of 7 an ima l s  of the e x p e r i m e n t a l  group, in concen t ra t ions  of 60-650 ng /ml ,  It is  i n t e r e s t i ng  to compare  
the concen t ra t ion  of ant igen in the urine and in e x t r a c t s  of t u m o r  t i s s u e  (Table 2). 

It wi l l  be c l e a r  f rom these  r e s u l t s  that  in no case  was a f a l se  posi t ive  r e s u l t  obtained.  The concent ra t ion  
of ant igen in the ur ine l a r g e l y  depended on that  in the tumor ,  and it c o r r e l a t e d  b a s i c a l l y  with it, although the 
p r e s e n c e  of a t u m o r  i t se l f  did not guaran tee  the p re sence  of ant igen in the ur ine .  That evident ly  a lso  depended 
on the s ta te  of the t u m o r  i t se l f  and, above al l ,  on the degree  of desquamat ion  of i ts  epi the l ium.  

The expe r imen t  thus conf i rmed  that  e p i d e r m a l  G2-chalone can be used as an immunologic  m a r k e r  of 
s q u a m o u s - c e l l  m e t a p l a s i a  of the epi the l ium of the b l adde r .  Since such s t r u c t u r e s  a p p e a r  in the urothel ium as 
a r e s u l t  of neoplas t ic  t r a n s f o r m a t i o n  a lso ,  th is  ant igen can be a r e l i a b l e  immunologic  m a r k e r  of the c o r r e -  
spending b l a d d e r  t u m o r s .  In th is  connect ion the d i s c o v e r y  of the ant igen in the e a r l i e s t  s t ages  of squamous-  
ce l l  m e t a p l a s i a ,  when such changes cannot yet  be found m i c r o s c o p i c a l l y ,  and a lso  the poss ib i l i ty  of de tec t ing  
the ant igens  in the ur ine of the an ima l s  with t u m o r s  a re  facts  of the g r e a t e s t  i n t e r e s t .  
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It remains only to state that, when determining epidermal G2-chalone in tumors, we make use only of its 
immunochemical activity and are not concerned with its specific biological activity. 
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