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Research into the question of vaccinat ion against tumors with cancer  cells  t reated with x-rays  has shown that 
after their  rate of growth has been slowed by the act ion of ionizing radiat ion,  the tumor cells become more anti  
genic [8, 11, 13, 14], and their  ant igenic  properties are modif ied  [1, 2]. hnmune sera obtained by immuniza t ion  
with irradiated cel ls  differ from those obtained by immuniza t ion  with ordinary tumor cells [6]. After the in ject ion 
of i r radiated tmnor cel ls  into a recipient ,  the resistance of the la t ter  to growth of tumor tissue is increased [10, 12]. 
It has also been reported that chemotherapeut ic  agents which depress tumor cells increase their  immunogenic i ty  [4] 
and increase the resistance of the recipient  to growth of mal ignant  tumors [3, 7, 9, 16]. 

The object  of the present investigation was to study the immunogenic i ty  of Ehrlich's mouse carc inoma ceils 
after t reatment  with the preparation Lonin-3 [p - (d i -2 -ch lo roe thy lamino) -pheny lace tamide]  in vitro. 

M E T H O D  

The gel  precipi ta t ion react ion of Ouchterlony [15] was used in the investigation.  Sal ine extracts of ordinary 
cells of the ascites form of Ehrlich's mouse carc inoma and extracts of Ehrlich's carcinoma cells  t reated in vitro for 
1 h with the preparat ion Lonin-3 (doses of 2,000, 4,000, and 8,000 mg/kg  tumor tissue) were used as antigens. The 
ascites carc inoma cells were obtained by centrifugation of the ascites fluid of mice  with an aseites form of Ehrlich's 
carcinoma for 10 min at  2500 rev /min ,  and after being rinsed twice with physiological  saline,  they were again cen -  
trifuged in the same conditions. Extracts of the l iver  and spleen of heakhy  mice  and extracts of mouse l iver  t reated 
in vitro with 20,000 mg Lonin-3 per kg tissue for 1 h were also used as antigens. The controls were saline suspen- 
sions of the same preparation of Lonin-3 in the doses used for treat ing the cells.  

Antisera obtained after immunizat ion  of rabbits (weight about 2 kg) with ordinary Ehrlich's ascites carc inoma 
cells,  and with the same cells  t reated in vitro before immuniza t ion  for 1 h with the preparation of Lonin-3 (in doses 
of 2,000, 4,000, and 8,000 m g / k g  tumor tissue), were used as antibodies.  Sera could not be obtained after t r ea t -  
merit of the cel ls  with the preparation in doses of 10,000 and 20,000 m g / k g  tumor tissue because a l l  six exper i -  

menta l  rabbits died from irr i tat ion of the peri toneum with the preparat ion and foreign protein after in t raper i toneal  
immuniza t ion .  Other antisera were obtained by immuniza t ion  of rabbits with the l iver  and spleen of heal thy mice .  
"Antilonin" sera also were obtained by immuniza t ion  of rabbits with a pure preparat ion of Lonin-3. For one in jec -  
tion a dose of 10 mg of the preparat ion in 1 ml physiological  saline was given (the same dose of the preparatiot~ 

was in jec ted  into each  rabbit during immuniza t ion  with cel ls  t reated with a dose of 20,000 mg/kg  tissue). 

The rabbits were immunized  in two or three cycles.  Each cycle  lasted 3 weeks, in the course of which the 
rabbits were immunized  six t imes,  and at each inject ion 500 mg of the corresponding mate r ia l  was given [5]. The 
first inject ion of this mate r ia l  was given subcutaneously together  with Freund's adjuvant,  and a l l  the other injections 
were given int raper i toneal ly .  The intervals between the separate cycles  were 1.5-2 months. The presence of an t i -  
bodies in the serum was verif ied 7, 14, and 21 days after the end of the immuniza t ion  cycle .  Al together  24 rabbit  

sera were invest igated in the gel precipi ta t ion react ion.  
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Fig. 1. Gel precipitation reaction of extracts of mouse liver (H), spleen (L), and 
Ehrlich's mouse carcinoma cells (E) with mouse anti l iver (1) and antispleen (2) 

sera and with antisera to ordinary Ehrlich's carcinoma ceils (3). a, b, c, d) dif- 
ferent variants of the reaction. 

RESULTS 

Investigations of the antigenic properties of the pure preparation of Lonin-3 showed that neither the saline 

suspensions of the Lonin-3 preparation itself nor saline extracts of the Ehrlich's tumor treated in vitro with different 

doses of Lonin-3 gave precipitation lines in the precipitation reaction with the "antilonin ~ sera obtained by immuni- 

zation of rabbits with Lonin-3. These results showed that pure Lonin-3 does not possess antigenic properties. 

A saline extract of mouse liver gave a series of precipitation lines with antiliver mouse sera, so many in fact 

that they merged together and could not be counted. The same saline extracts of liver gave a series of precipitation 

lines in the gel with the antispleen sera (Fig. la). The saline extracts of mouse spleen also gave numerous precipi- 

tation lines with the mouse antispleen sera. Many precipitation lines also appeared during the reaction of the same 

saline extracts of spleen with mouse antiliver sera (see Fib. ib and Fig. 2e). Different results were obtained in ex- 

periments with ordinary antitumor sera. In the precipitation reaction between the same saline extracts of mouse 

liver and the sera mentioned above, only one or two lines, and not groups, were formed (see Fig. lc) .  The same 

small  number of lines developed in the case of precipitation of the saline extracts of mouse spleen with the same 

antitumor mouse sera (Fig. lb  and Fig. 2c). In'the reactions of the extracts of Ehrlich's mouse carcinoma with the 
corresponding antisera, only one or two precipitation lines developed (Fig. ld). 

Antisera obtained by immunizat ion of rabbits with ascites ceils of an Ehrlich's carcinoma treated in vitro 
with the Lonin-3 preparation for 1 h were studied next. In the gel precipitation reactions of saline extracts of 

mouse liver with antisera obtained after immunizat ion of rabbits with Ehrlich's carcinoma cells treated in vitro 
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Fig. 2. Gel precipitation reaction of extracts of normal mouse liver (H), mouse 

liver treated with 20,000 mg of a Lonin-3 preparation per kg tissue for i h (H'), 

spleen (L), and cells of an Ehrlich's mouse carcinoma (g') treated with Lonin-3 in 

a dose of 8,000 mg/kg tissue for 1 h, with antisera to ordinary Ehrlich's carcinoma 

cells (3), and with Ehrlich's carcinoma ceils treated before immunizat ion  with 

Lonin-3 in doses of 2,000 mg (4) and 8,000 mg (5) per kg tumor tissue for 1 h. 
a, b, c, d) Different variants of the reaction. Remainder of legend as in Fig. 1. 

with Lonin-3 in a dose of 2,000 mg/kg tissue three lines were observed, while in the gel precipitation reactions of 

the same saline extracts of liver with antisera obtained after immunizat ion of rabbits with Ehrlich's carcinoma cells 

treated in vitro with Lonin-3 in a dose of 8,000 mg/kg tmnor tissue there were four precipitation lines (Fig. 2a and 

b). Much better results were obtained in the reaction of saline extracts of mouse spleen with these same antisera: 
the precipitation lines could not be counted for a whole complex of antigens was revealed (Fig. 2c). The antigenic 

properties of Ehrlich's mouse carcinoma were also revealed better in the reaction between Ehrlich's carcinoma ceils, 

both treated with Lonin-3 and not so treated, and antisera to the same cells treated with the Lonin-3 preparation be-  
fore immunizat ion (Fig. 2d). 

I~ the control variants of alI  the experiments, not one of the tumor extracts mentioned above and not one of 
the extracts of normal mouse tissues reacted with the four sera of the unimmunized control rabbits. The results 

show that during immunizat ion of rabbits with Ehrlich's carcinoma cells prel iminari ly treated in vitro with 2,000- 
8,000 mg of Lonin-3 per kg tissue, more antibodies are detected in the sera than during immunizat ion  with ordinary 

cells. It is difficult at present to interpret this increase in the number of components of the precipitation complexes. 

Either autolysis of the ceils or the influence of the chemical  preparation on them may be postulated.* 

The author is grateful to G. I. Abelev for his valuable advice during the analysis of the experimental  results, 
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