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Examinat ion  of w o r k e r s  in contact  with dyes  containing r a d i c a l s  of ca rc inogenic  compounds 
r evea l ed  d i s tu rbances  of the mucous  m e m b r a n e  of the u r i n a r y  b ladder  (papi l lary changes ,  
chronic  cys t i t i s ,  t r igoni t is) .  Immunose ro log ic  invest igat ion of the blood s e r u m  of these  
w o r k e r s  by means  of an immunologic  method sugges ted  for  the d iagnos is  of c a r c i n o m a  of the 
u r i n a r y  b ladder  r evea l ed  3-hydroxyanthran i l i c  acid, a t ryptophan metabol i te ,  in the blood of 
some  of the w o r k e r s  as a hapten. The f requency of d i s c o v e r y  of this metabol i te ,  like the 
f requency of detect ion of pathological  changes  in the mucous  m e m b r a n e  of the u r i n a r y  b l ad -  
der ,  depended on the degree  of contact  of  the w o r k e r s  with the dyes.  It is concluded that the 
immunologic  de te rmina t ion  of 3 -hydroxyanthran i l i c  acid can be used for the detect ion of p e r -  
sons with a r i s k  of developing occupat ional  b ladder  tumors .  
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For the timely treatment and prevention of precancer and cancer of the urinary bladder in workers 
in contact with aniline dyes containing radicals of carcinogens, a method enabling the detection of early 
forms of these diseases is essential. The writers have proposed and conducted clinical trials of a new 
immunologic method for the diagnosis of carcinoma of the urinary bladder [5, 6]. The method consists in 
principle of recording a protein antigen in the patients' blood containing 3-hydroxyanthranilic acid (3HAA), 
a carcinogenic tryptophan metabolite, as hapten. The development of this method was based on data in the 
literature showing pathologically increased excretion of 3HAA in the urine o[ patients with carcinoma of the 
bladder [I, 7] and the results of experimental studies of the immunology of the early stages of experimental 
chemical carcinogenesis conducted in the writers' laboratory [2]. The endogenous carcinogen 3HAA, as 
well as exogenous carcinogens studied previously, such as dimethylaminoazobenzene, benzidine, o-amino- 
azotoluene, and 2-naphthylamine, are active haptens in the carcinogen-protein antigenic complex, and they 
can be found in the body with the aid of specific immune sera. 

Having considered these facts and shown that 3HAA can be detected as a circulating antigen in the 
s e r u m  of expe r imen ta l  an ima l s  in the e a r l y  s t ages  of ca rc inogenes i s  [4l, the w r i t e r s  invest igated the use of 
this t e s t  for the d iagnosis  of occupat ional  p r e c a n c e r o u s  and cance rous  d i s e a s e s  of the u r ina ry  bladder .  

EXPERIMENTAL 

The investigation was carried out on Ii0 workers, aged from 32 to 65 years, in four departments (dye- 
ing, printing, and folding departments and the dye preparing department) of a textile factory. Depending on 
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TABLE 1. Immunologic Determinat ion 
of 3HAA in Blood Serum and Resul ts  of 
Urologic Examination of Textile Workers  

Group 

Total 

(:hanges in bladder mucosa 

14/23 
10/17 
5/19 
1/3 

30/62 

, .~ ~ ~ Total 

~ . . . .  

I/1 414 I/4 20/32 
3/3 3/11 3/1019/41 

- -  3/7 0/6 8132 
- -  - -  0/2 115 

4/4 10/22 4/22 48/110 

their degree of contact  with dyes the subjects were 
divided conventionally into four groups: 1) d i rec t  con-  
tact  with dyes; 2) indirect  contact  (work with dyed ma-  
ter ial  during its fabrication); 3) indirect  contact (work 
with the finished, dyed material) ;  4) no contact. All the 
women received a urologic examination (cystoscopy). 
For  immunologic tests  on each worker  blood was taken 
f rom a vein. 3HAA was determined in the blood se rum 
b y  the counterdiffusion method in agar  using immune 
rabbit  se ra  containing antibodies against 3HAA [5]. Sera 
of healthy donors f rom the F i r s t  Leningrad Blood T r a n s -  
fusion Station were used as the control.  The resul ts  
were subjected to stat ist ical  analysis  by the alternative 
var iance method. 

Fig. 1. Determinat ion of 3HAA in blood 
se rum of textile workers :  a) worker  hav-  
ing d i rec t  contact  with dyes (group 1) and 
with papi l lary changes in the b ladder  mu-  
cosa; b) workers  having indirect  contact  
with dyes (group 2); 1) rabbit  s e rum con-  
taining ant ibodies  against  3HAA; 2) blood 
se rum of workers ;  3) blood se rum of healthy 
donor. 

R E S U L T S  

As Table 1 Shows, the resu l t s  of the urologic ex-  
amination of the women showed a tendency toward an 
increase  in the number of persons  with changes in the 
bladder mucosa with an increase  in the degree  of con-  
tact  with dyes. The relat ionship between the frequency 
of pathological changes in the bladder mucosa  and the 
degree of contact  of the workers  with dyes is s ta t i s t ic -  
ally significant (P < 0.001). 

3HAA was found in the blood se rum of 48 of 110 
subjects examined. Its presence  was shown by the 
format ion of a precipitat ion line by interaction between 
the blood se ra  of the workers  and immune rabbit  se ra  
containing antibodies against  3HAA hapten, accompanied 
by the absence of such a line when the same immune 
se ra  was tested with the blood se rum of healthy donors 
(Fig. 1). The higher  the degree of contact  with dyes, 
the more  frequently was 3HAA found in the worke r s '  
blood se rum (P < 0.01). 

' ,omparative analysis  of the resu l t s  of the immunologic tests  On the blood se rum of the workers  and 
the resu l t s  of their  urologic examination definite cor re la t ion  was found between the resu l t s  obtained by the 
two methods. If the changes in the bladder mucosa  were of the same pattern, 3HAA was detected more  
often in workers  with a higher degree of contact  with dyes containing radica ls  of carcinogens.  

P re l imina ry  observat ions  showed that 3HAA could not be found in the s e rum of patients with chronic 
cyst i t i s  with no his tory of contact  with dyes. Its appearance in the se rum of workers  with no cystoscopic  
evidence of changes in the mucosa  can be explained as follows. Disturbances of tryptopha n metabol ism r e -  
vealed by the highly sensit ive immunologic method, that later  may go on to tumor development, precede 
visible changes m the mucous membrane.  This suggestion is confirmed by the fact that 3HAA was found in 
the blood se rum of the worke r s  of groups 1 and 2, with the c loses t  contact  with dyes, despite a healthy state 
of the bladder muc0sa,  and it was not found in the se rum of the workers  of groups 3 and 4, with less contact 

with dyes. 

It can be concluded f rom these findings that although no clinically c lear ly  manifested occupational 
bladder ca rc inoma  was found among the groups of workers  studied it can be ,postulated on indirect  grounds 
that the determinat ion of 3HAA by an immunologic method in the se rum can be used as a test  for the de tec-  

�9 tion Of ea r ly  p recancerous  occupational  changes in the bladder  mucosa. These indirect  grounds are  as fol-  
lows: 1) the absence of 3HAA in the s e rum of healthy donors;  2) the detection of 3HAA in the se rum of 
patients with ca rc inoma of the bladder;  3) cor re la t ion  between the frequency of appearance of 3HAA in the 
blood of the workers  and the degree of their  contact  with dyes containing radica ls  of carcinogens;  4) c o r -  
re la t ion between the frequency of detection of 3HAA in the worke r s '  blood and the degree  of the changes in 
their bladder mucosa;  5) co r re la t ion  between the frequency of appearance of 3HAA in the blood and changes 
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d i scove red  in the b ladder  mucosa ,  on the one hand, and the degree  of contact  with dyes  on the o ther  hand ;  6) 
the detect ion of 3HAA in the blood of w o r k e r s  in d i r ec t  contact  with dyes  and having a normal  b ladder  m u -  
cosa, 

The use of the sugges ted  immunologic  t es t  may  be of g rea t  p rac t i ca l  impor t ance  as a means  of de t ec t -  
ing pe r sons  with an i nc rea sed  r i s k  of deve lopment  of occupat ional  b ladder  t umors .  
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