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Investigation of an unusual antigen containing the carcinogenic tryptophan metabolite 3 -hydroxy-  
anthranilic acid as hapten (3-HAA-antigen) showed that it is present  in the blood serum of most 
patients with malignant tumors  in different situations and in different s tages of the disease. The 
3-HAA-antigen was found only r a re ly  in patients with noncancerous d iseases  and was not found in 
the blood of healthy donors or  of patients with benign tumors .  The importance of the resul ts  for 
the diagnosis of cancer  i r respect ive  of its situation is discussed.  
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In previous investigations the wr i t e r s  showed the presence  of an unusual antigen, distinguished by the fact 
that it contains the carcinogenic  tryptophan metabolite 3-hydroxyanthranfl ic  acid (3-HAA-antigen), in the blood 
se rum of animals  in the ear ly  stages of carc inogenes is  [1], in patients with carc inoma of the bladder [2], and 
also in workers  exposed to the r i sk  of development of occupational bladder carc inoma [3]. 

The appearance of this antigen in the blood is evidently due to an increase  in the 3-hydroxyanthraai l ic  
acid level in the body and its interaction with the blood se rum proteins.  This hypothesis is supported by much 
evidence in the l i te ra ture  of a pathologically high excret ion of carcinogenic tryptophan metabolites in the urine 
observed in patients with bladder carc inoma and with malignant neoplasms in other situations [5, 6], and also 
by repor t s  of the interaction between exogenous carcinogenic compounds and blood se rum proteins [4]. 

In the investigation descr ibed below the presence  of 3-HAA-antigen was studied in the blood se rum of 
patients with tumors  in different situations. 

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

3-HAA-antigen was determined in pat ients '  blood in the Labora tory  of Immunology of Carcinogenesis ,  
Research  Institute of Oncology, Ministry of Health of the USSR. Pat ients  admitted to that Institute with tumors  
in different s~ages of development were studied. 

The search  for 3-HAA-antigen in the pat ients '  blood serum was made with the aid of specific rabbit ant i-  
bodies against 3-1%AA as the hapten, by the method of counter  diffusion in 0.6% agarose .  

To obtain antibodies against 3-HAA, aprepara t ion  of chemical ly pure 3-HAA synthesized by the method 
developed by the Swiss f i rm of Hoffmau-La Roche, was used. The 3-HAA was diazo-eoupled with horse serum 
proteins and rabbits  were immunized with the azoprote ins  thus obtained. The presence  of antibodies against 
3-HAA in prepara t ions  of the immune sera  was tested in react ions of these se ra  with azoproteins  containing 
different protein c a r r i e r s  coupled with the same hapten (3-HAA). 

As the control,  for every  pat ient ' s  se rum tested,  a parallel  test  was ca r r i ed  out with the se rum of a donor 
of the same blood group. 

Labora tory  of the Immunology of Carcinogenesis ,  Urological Department,  and F i r s t  Surgical Department, 
N. No Pet rov  Resea rch  Institute of Oneology, Ministry of Health of the USSR, Leningrad. (Presented by Acade-  
mician of the Academy of Medical Sciences of the USSR A. I. Serebrov.) Transla ted  f rom Byulleten'  ~ksper i -  
mental 'noi  Biologii i Meditsiuy, Vol. 82, No. 7, pp. 850-852, July, 1976. Original ar t ic le  submitted December 
8, 1975. 
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TABLE 1. Determinat ion of 3-HAA-ant igen by Counter Diffusion Method in 
Blood Serum of Pa t ien ts  and Donors 

Group No. Disease  Discovery  of 
3 -HAA-ant igen 

1 Malignant t u m o r s  46 /47  Carc inoma of the 
Carc inoma of the 

r e c tum 
Carc inoma of the 
Carc inoma of the 
Carc inoma of the 
Carc inoma of the 
Ovar ian  t u m o r s  
Carc inoma of the 
Carc inoma of the 
Melanoms 
Leukemias  

s tomach 
colon and 

b ladder  
kidney 
p ros ta te  
penis 

uterus  
lung 

83 /86  
42 /42  
34 /34  
15 / 15 
5 / 5  
9 / 9  
3 / 3  
6 / 6  
9 / 9  
6 / 6  

258/262 
P<O.O01 

P r e c a n c e r o u s  
d i seases  

Gas t r ic  u lce rs  
Gas t r i c  polyps 
Gas t r i t i s  
Polyps  of colon and r ec tum 
Pap i l l omas  of the b ladder  

Benign t u m o r s  (dermoid cys t s  of the rec tum,  
cys t s  of the spleen and kidney, and eptdidymis ,  
polyps of the ure thra ,  adenomas  of the p r o s -  
tate) 

Nontumor d i seases  (colitis,  p roe t i t i s ,  cys t i t i s ,  
pyelonephri t i s ,  etc.) 

Healthy donors 

8 / 1 1  
9 / 1 1  
5 / 7  

20 /21  
61 /61  

103/111 
P< 0.01 

0 / 2 1  

3 / 9 8  
0/123 

Legend. Numera to r  shows number  of pat ients  in whose s e r u m  3-HAA-ant igen 
was found; denominator  shows number  of pat ients  tested.  

The clinical  diagnosis  was compared  with the resu l t s  of immunosero log ica l  de te rmina t ion  of 3 -HAA-ant i -  
gen a f te r  the cl inical  diagnosis  had been finally es tabl i shed and conf i rmed by histological  t es t s .  

For  the s ta t i s t ica l  ana lys is  of the resu l t s  the c r i t e r ion  t was de te rmined  by Van der  Waerden ' s  method. 

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

An immunosero log ica l  invest igat ion was c a r r i e d  out to detect  3-HAA-ant igen in the blood s e r a  of 262 
pat ients  with malignant  t u m o r s  in different si tuations and 111 pat ients  with p recance rous  d i seases ,  Groups of 
healthy donors and of pat ients  with benign tumors ,  and a lso  a group of pat ients  with d i seases  other  than tumors ,  
acted as  the controls .  

The resu l t s  of the t e s t s  a r e  com pa red  with the histological ly conf i rmed  final cl inical  diagnosis  in Table 

1 and Fig. i. 

The presence of 3-HAA-antigen in the patients' blood serum was recorded visually from the appearance 

of a distinct precipitation line in the agarose, in which it appeared as the result of interaction between antibodies 

of the immune serum against 3-HAA as the hapten and the 3-HAA-antigen of the patients' serum. The reaction 
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Fig. 1. 3-HAA-antigen in blood serum of patient with 
malignant degeneration of an adenomatous polyp of the 
stomach: 1) rabbit immune serum containing anti-  
bodies against 3-HAA as the hapten; 2) pat ient ' s  serum; 
3) se rum of healthy donor. 

w a s  a s se s sed  as positive only in the presence  of a negative control (absence of a precipitat ion line on interac-  
tion between the same immune serum and the blood serum of healthy donors) in a paral le l  tes t  which accom-  
panied the investigation of every  pat ient ' s  se rum (Fig. 1). It will be clear  f rom Table 1 that 3-HAA-antigen 
was not found in any of the 123 donors. By contrast ,  in tes ts  on patients with malignant tumors  (group 1) and 
precancerous  diseases  (group 2), 3-HAA-antigen was discovered in the overwhelming major i ty  of cases.  Sta- 
t is t ical  analysis  confirmed the significance of the difference in the frequency of d iscovery  of 3-HAA antigen in 
patients with malignant tumors  (P < 0.001) and with precancerous  diseases  (P < 0.01) than in subjects with no 
tumors .  

The high frequency of d iscovery  of 3-HAA-antigen in patients with malignant tumors  and precancerous  
diseases  and its absence in donors, in patients with benign tumors ,  and in most patients with diseases  other 
than tumors  demonst ra tes  the great  diagnostic value of determination of 3-HAA antigen in these patients. 

The nature of the phenomenon of the appearance of 3-HAA-antigen in the blood of cancer  patients has not 
been finally established. All that can be confidently said is that this antigen is not secre ted  by tumor  cells,  for 
it continues to be d iscovered in the pat ients '  blood after  surgical  removal  of the tumor.  Its appearance is evi-  
dently connected with dis turbances of metabol ism which not only accompany tumor  growth but also precede it. 
In this connection it is interest ing to note that in many patients with polyps of the colon and stomach in whose 
serum 3-HAA antigen was found, histological investigation showed the presence  of rapidly prol i ferat ing adeno- 
matous cells.  These  observations,  together  with the resul ts  of ea r l i e r  experiments  in which the wr i t e r s  de- 
monst ra ted  the appearance of 3-HAA-antigen in the serum of animals in the ear ly  stages of carcinogenesis  in- 
duced by beazidine, are  of considerable interest  in connection with the future development of methods of detect-  
ing persons  with increased  r isk of developing malignant tumors .  
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