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Cells of laryngeal papillomas occurring in children contain a specific surface antigen (or 
antigens). Humoral antibodies against this antigen have a eytotoxic action orl the papil- 
loma cells. 

Cells of experimental tumors induced in animals contain tumor-specific transplantation antigens [2-6, 
9, i0]. Antigens located on the cell surface are found in human tumors, and these also evidently are tumor- 
specific [1, 7]. 

The object of this investigation was to study antigens on the cell surface in laryngeal papillomas in 
children. 

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

A suspension of papil loma cells was obtained by t rypsinizat ion of the tumor  on the day of its removal .  
The number  of dead cells in the suspension varied f rom 2 to 15%. As a rul% tes ts  with the cells of one tu-  
m o t  were  ca r r i ed  out with autologous and homologous patients, sera,  and with healthy human se rum as the 
control.  The sera  were  chosen f rom persons  of the same blood group as the donor of the tumor.  Cells 
f rom the mucous membrane  of the palate, taken f rom children during tonsil lectomy, also were investigated. 

Analysis  of the cell surface antigens was ca r r i ed  out by the indirect  method of f luorescent  antibodies 
in M~ller 's  modification [8]. Rabbit ant i -human ]/-globulin, conjugated with f luorescein isothiocyanate,  was 
used in the react ion.  Tests  were  ca r r i ed  out with 500,000 cells.  The index of Huorescence (IF) was ca l -  
culated by comparing the experimental  and control  resul ts ,  using Klein 's  formula [6]; the difference ob- 
rained by subtracting the percentage of unstained cells in the exper iment  f rom the percentage  of unstained 
cells in the control,  divided by the percentage  of unstained cells  in the control .  

The cytotoxic action of the patients, sera  on papilloma cells  was investigated in the following modi -  
fication of this tes t :  0.4 ml of se rum heated to 58 ~ for 20 rain was added to 250,000 ceils and the mixture 
incubated for 1 h at 37 ~ Next, 0.4 ml complement  (guinea pig serum) was added to the suspension of cel ls  
in the serum, and the mixture was incubated for 1 h 20 rain at 37 ~ The suspension of cells  was centrifuged 
for 5 rain at 300 g. The cells  were stained and the index of cytotoxicity (IC) calculated by the formula:  dif-  
ference obtained by subtract ing the percentage of living cel ls  in the experiments  f rom the percentage of 
living cel ls  in the control,  divided by the percentage of living cel ls  in the control .  

Absorpt ion of 0.4 rnl of patients, se rum by 6 million homologous tumor  cells or  normal  mucosal  cells 
was ca r r i ed  out for 1 h at room tempera ture ,  and then for 15 rain at 37 ~ 

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

Tests  of papilloma cells  by the indirect  method of Huoreseent  antibodies with autologous and homo-  
logous patients '  se ra  revealed an antigen (or antigens) located on the cell surfaces .  The antigen showed 
itself e i ther  as a r ing of f luorescence around the edges of the cell  or  as points of f luorescence distr ibuted 
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Fig. 1. Cell surface antigen f rom laryngeal  
papil lomas in children. A) React ionwith  se rum 
of affected child; B) react ion with healthy s e -  
rum. Indirect  method of f luorescent  antibod- 
ies, 90• 

diffusely over the surface of the cells (Fig. 1). Results  
obtained in immunofluorescence tests  with the cel ls  of 
30 tumors  are  given in Table 1. It is c lea r  f rom Table 1 
that the percentage of f luorescent  cel ls  was higher in 
tes ts  with se ra  f rom patients with papil lomatosis  than 
with normal  sera .  Ceils of normal  mucous membrane  
f rom 14 children gave a much smal le r  percentage of flu- 
orescence .  The IF in 45% of tes ts  of papilloma cel ls  with 
autologous and homologous sera  was above 0.3. Af ter  
absorption of the patients, se ra  with papilloma cells  the 
percentage of f luorescence of the papilloma ceils  was 
considerably reduced, whereas  absorption of these se ra  
with normal  cells  caused virtually no change in activity 
of the se ra  (Table 2). Absorption o f  the patients, se ra  
with normal  ceils  yielded se ra  which did not reac t  with 
the control ceils  but which produced f luorescence of an-  
tigen of the papilloma cells .  

Because of the d iscovery  of a surface antigen of 
the papilloma ceils it was essential  to d iscover  whether 
the immunologic tes ts  can cause death of the tumor  cel ls .  
The resul ts  of experiments  per formed to study 36 tu-  
mors  are  shown in Table 1. The patients, se ra  exerted 
a cytotoxic action on the papilloma cells .  Control se ra  
had no such effect. In 75% of tes ts  with autologous sera  
and in 80% with homologous sera ,  the IC was above 0.3. 
Absorpt ion of the se ra  by papilloma cel ls  sharply r e -  
duced the cytotoxic action on the tumor  cel ls ,  whereas  
absorption of the se ra  by cel ls  of normal  mucous m e m -  
brane  caused no change in the cytotoxic action of the 
se ra  (Table 2). Absorption by human embryonic cells  

likewise did not abolish the cytotoxic effect. The resul t s  of immunofluorescence and cytotoxicity tes ts  with 
the same cells  and with patients, se ra  were very  s imilar .  However, the percentage of react ing tumor  cel ls  
in the immunofluorescent  test  with normal  se ra  was higher than the percentage of react ing cel ls  in the cy -  
totoxicity test  with these sera .  For  this reason,  the IF was lower than the IC. No connection could be found 
between the clinical picture of the disease  and its immunologic cha rac te r i s t i c s .  

The resul ts  demonst ra te  the existence of a tumor antigen (or antigens) localized on the surface of 
cells  of laryngeal  papil lomas in children. 

TABLE 1. Detection of Surface Antigen of Laryngeal  Papi l loma Cells f rom Children 

Method 

I m m u n o f l u o r e s -  
c e n e e  

Cytotoxic ity 

Cells 

Papillomatous 

Normal 

Papil lomatous 

Sera 

Autologous 
Homologous: 

patients '  
healthy 

Autologous 
Homologous: 

patients, 
healthy 

Autologous 
Homologous: 

patients, 
healthy 

No. of 
se ra  

30 

44 
26 
14 

19 
3 

36 

41 
31 

3 

6 

14 

12 

15 

2 

3 

1 

20 

Percen t  of react ing cel ls  
6 1 - s o  

8 8 5 

11 1 5  8 
8 3 1 
2 

4 
1 
8 12 

5 16 
10 1 

81-95 

7 6 

15 4 
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TABLE 2. Immunofluorescence and Cytotoxicity Tests with Absorbed Sera 

Method 

Immunofluorescence 

Cytotoxic ity 

Legend: ( - )  test  not ca r r i ed  out. 

Expt. No. 
before ab- 
sorption 

Percen t  of react ing cells  

af ter  absorption 

by papilloma 
cells  

56 
28 
93 

4O 
90 
32 

66 
68 
71 
57 

7 
2 
2 

15 
20 

14 

30 
19 
22 

by normal  
cells  

38 
0 

80 
46 
34 
82 
32 

68 
72 

54 

This antigen is absent from normal mucous membrane cells. Humoral antibodies are synthesized 
against it in the body. In the cytotoxicity test, patients' sera exhibit activity against the tumor cells. It can 
be postulated that the antigen thus demonstrated is a tumor-specific antigen of transplantation type. The 
possibility likewise is not ruled out that it is a virus located on the surface of the tumor cell, or an antigen 
induced by an infective or tumorigenic virus. 
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