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After specific antigens had been found in tumor tissue [1-3, 11-14], the question of altering them with x-rays
was studied [4, 6, 12, 15], chlorethylamine preparations [9], etc. In addition the literature gave indications that x-
rays [5, 7] and chlorethylamine preparations 8, 9] altered the biological characteristics of malignant cells. Such in-
vestigations are being carried out in connection with a search for methods to increase the anti-tumor resistance of
the organism.

The aim of this paper is the study of changes in the antigenic and virulent properties of malignant cells acted
upon by lonin-4 and lonin-3, chlorethylamine preparations synthesized in our institute.

METHODS

A B Malignant cells were obtained after triple centrifuga-~
tion (for 10 min at 2500 rpm) of ascitic fluid from mice
which had been inoculated intraperitoneally with Ehrlich's:
carcinoma. The sedimented cells were washed with physio-
logical solution, After centrifugation the cells were resus-
pended and immediately exposed to the doses described be-
low of lonin~4 and lonin-3. After this, 15-30 mg of cells
were suspended in 0.4 ml of physiological solution and in-
After 1 After 2 After 3 Tumor Sple jected subcutaneously into guinea pigs for sensitization or the
week  weeks  weeks cells were diluted with physiological solution to the initial
volume of ascitic fluid and 0.1 ml of this was injected sub-
cutaneously into mice. The control mice received 0.1 ml of
malignant ascitic fluid.

Fig. 1. Growth of Ehilichadenocarcinoma injected
subcutaneously with cells of the same tumor, treated
in vivo with toxic doses of lonin-4 and lonin-3. A)

Tumor size (in mm); B) weight (in g),  Nonhatched In studying the antigenic and virulent properties of the
bars—treated with lonin-4 in dose of 4000 mg/kg; Ehslich adenocarcinoma exposed to the action of these prepar-
hatched bars—treated with lonin-3 in dose of 250 ations in vivo, we took centrifuged ascitic fluid at the end of
mg/kg; doubly hatched bars—control. a set period after feeding the mice per os lonin-4 or lonin~3.

Guinea pig sensitization and inoculation of the mice with
tumor was done exactly as in the in vitro experiments.

After 25 days the guinea pigs were desensitized with cells of the Ehrlich adenocarcinoma in control animals,
which received the material intravenously every 2 h. To permit intravenous use, the cells were prepared by the
same method as for sensitization. The intensity of the anaphylactic reaction was expressed by the signs plus (+) or
minus (-) in the conventional manner.
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Reactions of Anaphylaxis and Desensitization with Antigens of Ehrlich Adenocarcinoma
After in vivo Action of Lonin-4

Permissible
Sensitization by Desensitization by tumor cells . introduction
cells treated ?:e::éfiswith
E ) with lonin-4 i i 11 fonin-4
I - ) % ) 9
%8 ) 5uE |3 E g E | § E 3 g g
S8 | 3 (LT &« © ¢ g < E g 2 p 3
Z o Zb 198 wg ‘ga 2 b @ g < Q R ]
@ o b
a3 GE @ o @ = @ o H e
§ie:y 3s| 5| % | & & g
1st 11 2000 15 1,25 1 - 10 —+ 15,0} — 15,0 —
21 2000 15 1,251 4 10 | + 2251 --- 22,5 —
31 2000 15 1,35 | 4+ 10 § -+ 22,51 - 22.5 —
4] 2000 30 2,50 | 4+~ 15 -+ | 45,0 — 45,0 —
512000} 30 3,10 ] + 15 | — 45.01 — 45,0 —
ana | 64000 15 | 1,95 | +++ | 10} + |150f — | 150 |+
71 4000) 15 | 1,25 ~++ | 10 ] — 225 — 1 300 | 44+
84000 15 [1,25| o | 10 § — J225] — 30,0
914000 30 |25 | - 151 — 1300 — | 300 | —
10| 4000 | 30 {250} 44 15 ] — |40 — | 450 -
11 [ 4000 30 |2,50 ] + 5 — |40 — | a0 | —
3rd 12 15 1,25 {4+++4-+
13 15 | 1,25 |11 10 |4+ 15,0 — 15,0 —
14 15 | 1,25 |1 10 | + 150 — 15,0 —
15 | control| 30 3,00 | 4+4+--
16 30 | 2,50 |-+ 15 | — [30,0] — —
17 30 | 2,50 |+ 15 + 1450 — 5,0 —
18 X X X ’ X 5,0 —
19 X X X X 45,0 —

Note: Minus (-) indicates absence of a reaction; plus-minus (+) indicates a briefscratch-
ing of the snout; + indicates multiple scratching of the snout; ++ the same phenomenon
and coughing, sneezing, ruffling of the hair, fall in temperature; +++ the same phenom-
ena (more pronounced), urination and defecation (involuntary); -++++ toxic shock; X indi-
cates that antigen was not injected,

In all, the experiment included 65 guinea pigs, 90 mice of the D strain and 110 white non-pedigreed mice.
The average weight of the guinea pigs was 280 g, and age 11/2 months. The mice weighed 18-20 g and were age 3
months. Field mice were used (in separate groups from each field).

Tumor size was measured by the conventional schema each 7 days during 3-4 weeks. At the end of the experi-
ment the tmors were weighed. The data were treated statistically: the standard error of the arithmetic mean was
calculated according to Peters (m), Student's "t", and the probability coefficient P (in percent) [10].

RESULTS

The results of the first experiment show that guinea pigs which have been sensitized with Ehrlich's ascites cells
which have been treated for 1 I in vitro with lonin-4 in doses of 1000, 2000, and 4000 mg per kg of tumor tissue,
are completely desensitized with native ascites tumor cells. The animals did not react to the introduction of cells
that had been treated with lonin-4.

In the 2nd experiment we established that guinea pigs sensitized with tumor cells which had been exposed to
the toxic dose of 2000 mg of lonin~4 per kg of tumor tissue in vivo for 24 h, as in the 1st experiment, were desensi-
tized by native tumor cells. However, guinea pigs which had been sensitized with cells treated under the same con-
ditions with a doubly large dose of lonin-4(4000 mg/kg) were not fully desensitized by native tumor cells: 67% of
these guinea pigs reacted to the introduction of tumor cells so treated (see table).
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In the 3rd experiment the action of lonin-3 on the antigenic
properties of adenocarcinoma cells was studied. Guinea pigs were
sensitized with cells from the same mouse tumor, after receiving
preliminary in vivo treatment for 7 days with therapeutic doses of
lonin-3: 20 mg per kg of mouse (total of 140 mg/kg). All guinea
pigs in this group were successfully desensitized with native rumor
cells.

04 64 g4 Study of the sensitizing action of lonin-3 (4th experiment)
7 R 77 25 . . : s - .
After 1 Tumor _ Spleen showed that guinea pigs (there were 6 animals in this group) given
week weeks 25 days prior to sensitization, a pure preparation in doses triple
those administered to the adenocarcinoma cell preparation, did not

react to desensitization.

Fig, 2. Growth of Elirlich adenocarcinoma,
injected subcutaneously with cells of the

same tumor treated in vivo with therapen- Control guinea pigs gave no reaction to the introduction of
tic doses of lonin-4 and lonin-3. Non- cells treated with the stateddoses of the preparation. On checking
hatched bars—treated with lonin-4; hatched the toxicity of the material likewise no reaction was noted.

bars —treated withlonin-3, 20 mg/kg; doub-
1y hatched bars—control. Remaining desig-
nations as in Fig. 1.

In the subsequent series of experiments the action of lonin-4
and lonin-3 on the virulence of the Ehrlich's carcinoma was studied.
In experiments with mice of the 1st group it was found that in com-
parison with the control, on subcutaneous injection of adenocarcin-
oma cells treated in vitro for 1 h with 2000 mg of lonin-4 per kg of tumor tissue, there was no statistically evident
difference in tumor size after 4 weeks (P = 60-12). Again there was no significant difference when a dose of 4000 mg
was used under the same conditions (P = 27~18). Upon subcutaneous injection into mice of adenocarcinoma cells
treated in vitro for 1 h with lonin-4 in the dose of 20,000 mg/kg tumor tissue, the tumor cells were not observed to
grow in the first 2 weeks (P<0.1). However, in the 3rd week the tumors began to grow; they were 90% smaller in
comparison to controls (P<0.1), and in the 4th week, 42% smaller (P = 1,6).

In experiments with mice of the 2nd group, the action of lonin-3 on the virulence of Ehrlich's cells was studied.
With subcutaneous injection of cells treated in vitro for 1 h with 2000 mg lonin-3/ kg of tumor tissue, the tumors did
not grow. Observations were carried out for 4 weeks. No tumor growth was observed also after injection of cells
which had been treated in vitro for 30 min with 2000 mg of lonin-3/kg of tumor tissue and for 60 min with 1000 mg/
kg of tissue. The significance of these results was extremely high (P<0.1).

In experiments on mice of the 3rd group we studied the action of toxic doses of lonin-4 and lonin-3 on the
virulence of the adenocarcinoma cells in vivo. As Fig. 1 shows, the size of the tumors which developed after injec-
tion of cells treated in vivo for 24 h with 4000 mg of lonin-4 per kg, was in the first and second weeks 25% less than
in controls. During the 3rd week there was no significant difference in tumor size (P = 33). The weight of the tumors
was 29% less than in control mice (P = 9). After 24 h treatment in vivo with 250 mg of lonin-3/kg the tumors did
not grow in the first 2 weeks (P< 0.1), and in the 3rd week were 77% smaller than the controls (P<0.1). The weight
of the tumors was 92% that of the controls (P<0.1). At the same time the weight of the spleen in the experimental
mice was almost the same as in the controls (P = 100).

In experiments with the 4th group of mice the effect of therapeutic doses of lonin-4 and lonin-3 on Ehrlich’s
tumor cells was studied in vivo. The data presented in Fig. 2 show that with treatment of the cells in vivo for 8 days
with 80 mg of lonin-4 per kg of mouse weight (total of 640 mg/kg for each mouse) the tumor size in experimental
animals over 2 weeks did not differ from the controls (P = 49-62). There was also no difference in tumor weight
(P = 69). With the use of 20 mg lonin-3/kg of mouse weight for 8 days (total of 160 mg/kg per mouse) in vivo, the
tumor size in experimental animals for the 1st week also did not differ from controls (P = 100). However, in the 2nd
week they were 36% smaller (P = 2). The tumor weight was 67% less than in controls (P = 0.4), No significant dif-
ference was found when the spleens were weighed (P = 49-69).

The results of the investigation show that with in vivo and in vitro treatment using different doses of lonin-4
and lonin-3 the virulence of adenocarcinoma cells is only weakened; for sure, the virulence is diminished only with
use of extremely large doses—20,000 mg /kg of tumor tissue. With the use of lonin-3 in vitro the virulence is di-
minished but in vivo, in all doses used, the cells retained full virulence.
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In an earlier paper [8] we established that cells of the Ehrlich tumor, when treated with 2000 mg of lonin-3 per

kg of tumor tissue in vitro for 30 min, are able to increase the resistance of mice to growth of the same tumor by 50%

It may be that the cell virulence, obtained with the use of half the dosage would further increase cell im-

munogenicity.

SUMMARY

A study was made of the antigenic and virulent properties of the Ehrlich adenocarcinoma cells subjected to the

action of the preparations lonin~4 and lonin-3. Investigations were carried out on guinea pigs by means of anaphy-
laxiswith reaction desensitization, as well as on mice subcutaneously vaccinated with adenocarcinoma cells, treated
in vivo and in vitro with lonin-4 and lonin-3. The results of investigations clarified to a degree the action mechan-
ism of the studied chlorethylamino preparations and some problems concerning the immunobiological cancer cell

variability.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian journal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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