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Synopsis

Immunological response of DDS mice to inoculation of Ehrlich ascites tumor cells, intact or inacti-

vated by exposure to heat or ultrasonic waves, was experimentally studied in order to contribute to some

extension of knowledge about the fundamental mechanism by which highly susceptible animals acquire a

certain degree of anti-tumor immunity and become resistant against a dose of tumor cells intolerable

for uvsual normal animals. Tumor cells inactivated by exposure to heat or ultrasonic waves were inca-

pable of inducing tumor in animals, but such treated mice proved to be endowed with a relatively high anti-

tumor resistance and well tolerated subsequent implantation of by far a larger dose of tumor cells.
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Concentrated preparation of cell-free ascites fluid of EAC mice also proved capable of inducing antitu-
mor resistance in mice when used as a vaccine, the degree of which appeared to be higher than that
induced by tumor cell-vaccine. As previously reported in 1961, we found that the supernatant of ascites
fluid, entirely freed from EAC cells by centrifugation at 20,000 r.p.m. for 30 minutes, proved still capable
of inducing typical ascites tumor in DDS mice. From these experimetal evidences it seerns reasonable to
consider that some agent found in cell-free ascites would be responsible for malignant transformation
of host’s cells, and that immunological response of the recipient may not be necessarily directed toward
intact cells as a whole, but rather towards such agent present not only within the tumor cells but also in

ascites fluid of EAC mice.

Introduction

Since 1959, we have studied on transplantability of Ehrlich ascites tumor cells into'mice of DDS strain
and found the fact that an ascites tumor inducing agent was present not only within cells but also in ascites
fluid in which cells being immersed. According to various evidences obtained from a series of experimental
studies on immunity against malignant tumors of animals we have postulated that this agent may be of ult-
Tamicroscopic size, because it could not be removed even if ultracentrifuged at 20,000 r.p.m. for 30 min-
utes. We called it, tentatively, “carcinogenic agent of Ehrlich ascites carcinoma”. On this agent,
Soeda et al. reported at the general meeting of Japanese Bacteriological Association in 1961.

Subsequently we have succeeded in photographing this agent in the form of alrnost uniform virus-like
particles, with the help of Dr. Kimura of Central Institute of Hitachi Co. The detail of this finding was
reported at the 147th Scientific Conference of Japanese Antibiotic Association in 196212,

Recently we have carried out studies on experimentally induced resistance of mice ageinst Ehrlich
ascites carcinoma (EAC) by vaccination with inactivated or intact EAC cells or with concentrated pre-
paration of the carcinogenic agent of EAC, as an important step in the course of elucidation of the funda-
mental mechanism by which an acquired type of anti-tumor resistance of mice being induced. From the
results of these studies we have presumed that an active immunological process would play an important
role in the acquired type of anti-tumor resistance of mice, and that such immunological response of hosts
would not be directed toward tumor cells as a whole, but rather toward the carcinogenic agent existing in
both intraand extra-cellular fluids of tumor cells.

In this paper I will report on the experimental results obtained from recent studies concerning the
following five subjects.

1) Relationship between graded doses of EAC cells given i.p. into mice and the survival rate of inocu-
lated mice.

2) Alteration of transplantability of EAC cells by application of heat.

3) Alteration of transplantability of EAC cells by exposure to ultrasonic waves.

4) Concentrated preparation of the carcinogenic agent obtained from both intra- and extra-cellular
fluids of EAC cells.

5) The acquired type of anti-EAC resistance of mice induced by vaccination with inactive and intact
‘tumor cells or with concentrated preparation of the carcinogenic agent of EAC cells.

These studies were done in order to contribute to some extention of knowledge about the fundamental
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mechanism by which highly susceptible mice of DDS strain acquire a certain degree of anti-EAC resis--

tance and become immune against challenge with by far a larger dose of EAC cells,

Materials and Methods

Animals: Male mice of DDS strain weighing about 20 g. were adopted for study. It has generally-
been accepted that susceptibility of mice to EAC is considerably variable from one strain to another.
In 1959, T had tested on susceptibility of various strains ther available, and found a substrain derived from.
the original DD strain, which proved to be highly susceptible to EAC, and this strain was named DDS str-
ain by myself. Graded doses of EAC cells were inoculated i.p. into mice and we realized that in ordinary-
conditions 10? cells may be regarded as an absolutely fatal dose for DDS-mice.

EAC cells: EAC cells were maintained by serial inoculation into mice with 108 to 107 cells per mouse..
Ascites fluid was collected from EAC-mice 2 to 3 weeks after inoculation and used for challege tests. EAC.
cell count of ascites fluid was done according to the ordinary method for the white cell count of the blood
and thus a dilution containing 108 or 107 cells per ml. was prepared. For the studies on the influence of"
heat application and of exposure to ultrasonic waves to transplantability of EAC cells this dilution was used..

Concentrated preparation of the carcinogenic agent: The following procedures were performed.
Ascites fluid was collected from EAC mice and centrifuged at 3,000 r.p.m. for 30 minutes, and the cell-
free supernatant was removed. To this, 509 solution of zinc chloride was added at the rate of 1:50 to.
100, and the developed precipitate was removed by centrifugation. This precipitate was then dissolved in.
10% solution of disodium phosphate to obtain a partially concentrated dilution of the active agent (A
fraction).

Then this fraction was mixed with an equal amount of methanol or ethanol and the resultant precipi-
tate was removed by centrifugation (Precipitate 1).

The supernatant fluid of Precipitate 1. was again mixed with methanol and Precipitate 2 thus ob--
tained, and the same procedure was once more repeated to get Precipitate 3.

Three precipitates were dissolved separately in distilled water and centrifuged at 3,000 r.p.m. for 30

100ml. of ascites fluid
S.F. ----centrifugation ----C. c+ells

1:50_ ZnCla (50%) Autolyzation
£ £ Centrifugation
Plpt ; Lentrifugal

Extra.with 10%Na:HPO S.F. ppt

Irw pet 1:50 ZnCl, (50%)
4 vol. of MeQH Ext‘[a. with lO%QlazHP(]:;

f. Ir;w pet

Dil._with H0 410l of MeOH
e e 1 Y
Irw(Afraction) PPt et f.
Filtn with Seitz Dil.with H:0.
Liophilysed Hw@-fration) et
amorph. powder(RA-Fraction) Filtr. with Seitz
Liophilysed -
amorph. powder (RB-fraction)
Table 1. Purification procedures of the carcinogenic
agent in the ascites of EAC-mice.
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minutes to remove insoluble fractions. Each solution was filtered through a steril Seitz filter and trans-
ferred to cellophane tubes to dialyze against water. The solution was again filtered and distributed to
ampoules and freeze-dried (RA-1 fraction, RA-2 fraction and RA-3 fraction).

Sirilar procedures were applied to obtain concentrated preparation from intracellular fluid of EAC
cells. Sedimented cells were subjected to autolyzation by keeping them with distilled water (1:5) at 37°C
for one hour, and centrifuged at 3,000 r.p.m. for 30 minutes. B fraction, RB-1, RB-2 and RB-3 fractions
were thus obtained.

Results

Exp. 1. Inactivation of EAC cells by exposure to heat

20 ml. of a dilution of ascites fluid of EAC mice, containing 106 to 107 cancer cells per ml., was equally
divided into 4 test tubes. Tubes were kept at 40°C for 15 and 30 minutes or at 60°C for 15 and 30
minutes. The cells kept at 40°C for 15 minutes proved to maintain transplantability and capable of
inducing EAC in mice, while those kept at 40°C for 30 minutes or at 50°C for 15 to 30 minutes were in-
activated and proved incapable of inducing EAC in mice. However, the mice inoculated with 10% to 108
EAC cells inactivated by exposure to heat proved to be endowed with a certain degree of anti-EAC resis=
tance and most of them tolerated the 2nd challenge test with 104 intact cancer cells, a dose ten times as
large as an absolutely fatal dose for usual DDS mice.

Exp. 2. Inactivation of EAC cells by exposure to ultrasonic waves

10 ml. of the same dilution was equally divided into 2 tubes. Tubes were exposed to ultrasonic waves
generated by a sonic oscillator, Kubota Co., with a output power of 200 W and a frequency of 10 Kc/sec.
The first tube was exposed for 15 minutes, while the second one for 30 minutes.

Mice were given i.p. 105 or 108 EAC cells thus exposed to ultrasonic waves. The cells in the first tube
maintained transplantability and proved capable of inducing EAC in mice. All mice developed typical
EAC and died within 30 days. On the contrary, the cells in the second tube were inactivated and proved
incapable of inducing EAC in mice. Such mice also became resistant against EAC and most mice toler-
ated the 2nd challenge test with 10¢ intact cancer cells.

Exp. 3. Relationship between graded doses of EAC cells and the survival rate of inoculated mice

Ascite fluid was collected from EAC mice between the 10th and 20th day of inoculation with 108 to
107 EAC cells and serially diluted with saline solution to obtain several dilutions containing EAC cells
in the range from 10% to 108 per 0.1 ml.

A single cell inoculated i.p. into mice was incapable of inducing EAC, but 10 cells seemed sufficient
to induce EAC in half the cases of DDS mice, while with a dsoe of 10% cells almost all mice appeared diffi-
cult to avoid deaths from developing cancer. A dose of 10? cells was regarded as an absolutely fatal dose
for usual mice of DDS strain (Table 2).

With 104 cells, however, one exceptional mouse was found among 10 mice. This may be an exceptio-
nal case found very rarely among so many mice of DDS strain, and may be regarded as a naturally immune
mouse against EAC.

Exp. 4. Acquired anti-tumor resistance induced by vaccination with EAC cells inactivated by ex-
posure to heat or ultrasonic waves as well as with increasing doses of intact EAC cells

As mentioned previously, all mice survived when they were given i.p. 105 to 108 EAC cells inactivated
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Table 2. Relationship between EAC cell count and the outcome of mice

TR e | et o W | Typical doths | Mo ol il e
100 6 0 6 6/ 6
10t 6 3 3/ 6
102 10 g 1 1/10
10° 10 10 0 0
10° 10 9 a 1% 1/10
10° 10 10 . 0 0

* paturally immune mouse rarely found among so many mice

either by keeping at 40°C for 30 minutes or at 60°C for 15 to 30 minutes or by exposure to ultrasonic waves
for 30 minutes. Such mice were divided into 2 groups. Mice in the Ist group were given i.p. 10 intact
cancer cells, while those of the 2nd group were challenged with 10 intact cancer cells. Ten mice in the
Ist group all developed typical EAC and died within 30 days, while 8 of 10 mice in the 2nd group never
develop typical EAC and survived. These 8 mice were again inoculated with 105 intact cancer cells,
and 6 mice tolerated this challenge test. Furthermore, they were challenged with 108 intact cells and
3 mice survived without any signs characteristic of EAC.

Thus, by repeated inoculation with inactivated EAC cells and then with a tolerable dose of EAC cells,
mice of DDS strain can be made immune against a dose introlerable for normal mice. It is also of inte-
rest that most mice pretreated with inactivated EAC cells can well tolerate more than 10 times as large
as an absolutely fatal dose for usual mice of DDS strain.

Exp. 5. Rechallenge experiment to a naturally immune mouse

As mentioned in Exp. 3, one exceptional mouse was found among 10 mice inoculated with 104 intact
cancer cells. This mouse was regarded as a naturally immune case very rarely found among so many

mice of DDS strain.  About 10 weeks later this mouse was challenged with 105 cancer cells, but this showed.
no characteristic signs until 17th day, when the third inoculation with 105 cancer cells was done. The

mouse survived without any manifestations of EAC up to 144th day, when it was killed and specimens of
tissues and organs were removed for histological examination, which failed to reveal tumor.

This case was completly immune against 10¢ EAC cells from the beginning and further proved insus-
ceptible to the following two challenges with 105 and 108 cancer cells respectively.

At the present time it is not precisely known whether the natural type of anti-tumor resistance, as
observed in this case, is identical in nature with the acquired type of anti-tumor resistance or not.

Exp. 6. Protection of mice against EAC by intraperitoneal vaccination of A fraction

Mice were i.p. vaccinated with graded doses of this fraction and 6 days later they were challenged with
10° cancer cells. With 0.1 ml., 2 of 3 mice developed typical EAC and died on the 39th and 63rd day
respectively, but another mouse survived for 85 days without any manifestations of EAC. With 0.25 ml.,
2 of 3 mice suffered from EAC and died on the 52nd and 53rd day respectively, but another mouse survived
without typical signs up to the 69th day, when it was killed and histologically examined. No characteristic
histological findings were revealed.

With 0.5 ml., 2 £ 4 mice survived without developing EAC and on the 69th day it was killed and histo-

logical examination was done, which failed to reveal characteristic findings. Two mice did develop typical
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Table 3. Rechalldnge to a naturally immune mouse.

. . | Dose of 2nd (after Dose of 3rd (after Survival or (on 144th
Dose of Ist challenge | 73", 1 “35ue) o0 el days) | Death dav)

104 * 10° (tolerated) ‘ 10° (tolerated) ‘ n.c. **(alive)
B 1 10° dead on 24th
Co?{gl 2 N 20

3~ #” 23

10¢ dead on 16th
#” #” 21st

o " 21

4
Control (2) 5
6
7 10° dead on 36th
8
9
0

Control (3) ” " 36

" ” 40
10* dead on 36th

Control (4) 11 " # 24
12 ” " 16

* This mouse was found in Exp. 3. **means not cancer.

Table 4. Protection of mice against EAC by intraperitoneal vaccination of A-fraction.

iNo. of used | Dose of | Chal. dose Typicol Survival 2nd chal. l Typical
| mice A-fraction | of EACC death on rate after 69 days death on
J 1 0.10ml. | 10° 38th
{ 2 0.10 # n.c. 1/ 3 108 n.c. (85th)
3 0.10 ” 63rd
4 0.25ml. 108 " n.c. et fn
5 0.25 ” 52nd 13 ‘°"‘fl:‘§‘fd
6 0.25 ” 53rd .
T 0.50ml. 108 n.c.
8 0.50 #” 30th 9 ! 4
9 0.50 " 531’d
10_ 0.50 " n.c.
11 10° 21st
Control 12 24th 0
13 27th

EAC and died on the 30th and 53rd day respectively. The results are shown in Table 4.

It should be pointed out that the average survival period of 6 test mice was 48 days, whereas that
-of 3 contolr mice was 24 days. The former was about 2 times as long as the latter.

The same test was repeated with another sample of A fraction.

Total 8 mice were divided into 2 groups. All mice were i.p. vaccinated with 0.5 ml. of A fraction, and
4 mice in the first group were challenged 7 days later with 105 intact cancer cells, while 4 mice in the
second group were challenged in the same fashion 13 days later. 2 mice of the st gorup and one mouse of
the 2nd group survived without developing cancer for 84 days.

Thus about a half of 12 mice vaccinated with 0.5 ml. of A fraction became immune against a challege
dose of 105 EAC cells.

Exp. 7. Protection of mice against EAC by i.p. vaccination with RA fraction.

Mice were i.p. inoculated with 0.25 ml. or 0.5 ml of RA fraction and 5 days later they were challenged.
‘with 105 intact cancer cells. Among 4 mice vaccinated with 0.25 ml. 3 mice developed typical EAC and
-one died on the 15th day, but the other two survived on the 40th day. Another mouse did not show any
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marifestations characteristic of EAC. Among 4 mice vaccinated with 0.5 ml. 2 mice died of typical
EAC, while other 2 mice survived without showing any characteristic signs of the disezse. Three control
mice inoculated with 10% intact acncer cells suffered from EAC and dild on the 26th, 28th and 32nd day
respectively (Table 5).

Table 5. Protection of mice against EAC by intraperitoneal vaccination of RA-fraction.

No. of used | Dose of RA- Chal. dose Typical Survival on 40| p
| mice fra-ction of EACC dg;aths; on th day [ Survival rate
| 1 0.25ml. 10¢ c. but alive
2 ‘ 0.25 ” " 1/ 4
3 0.25 # o
4 | 0.25 ” n.c. n.c.
5 0.50ml. ” 30th
6 0.50 ” c. but alive 2/ 4
7 0.50 " n.c. n.c.
8 0.50 ” n.c. n.c.
9 10° 2nd
10 # 28th 0
11 o 26th

* 0 25ml, correspondsto about 2.0ng of RA-fraction  #*% (0.5ml, corrasponds to about
4.0ng of RA-fraction.

Exp. 8. Protective effect of B fraction.

Mice were i.p. vaccinated with 0.25 ml. or 0.5 ml of B fraction and 5 days later they were challenged
with 10% intact cancer cells. Each 4 mice in both groups could not escape deaths from typical EAC.
Thus we could not recognize any protective effect of B fraction.

Exp. 9. Protection of mice against EAC by i.p. vaccination with A or B fraction after challenge

with intact cancer cells.

Mice were challenged with 108 intact cancer cells and 1 day later a daily dose of 0.5 ml. of A or B
fraction was i.p. injected for 4 succesive days. Two of 3 mice treated with A fraction were able to avoid
deaths from EAC,while all 3 mice treated with B fraction died from typical EAC between the 16th and 33rd
day (Table 6).

Table 6. Protection of mice by A- or B-fraction given after challege inoculation.

. Challenge dose Treatment for 4 days . Typical Survival
No. of mice ‘ of EACC with Afrac. B-frac. Saline deaths on rate
1 10¢ 0.50ml. | n.c.
2 ” 0.50 | n.c. 2/ 3
3 ” 0.50 26th
4 " 0.50ml. 18
5 o 0.50 16 0f 3
6 2 0.50 33rd
7 P 0.50ml. 27th
8 “ 0.50 15th 0/ 3
9 " 0.50 23rd
10 10° 23rd
Control 11 » 1&th 0/ 3
12 » 16th

Tt was a somewhat unexpected finding that almost no protectiev effect was recognized in B fraction,

because the effective principle would be expected to be contained in by far a larger contet within B frac-
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tion in view of its method for preparation.

Discussion

Graded doses of EAC cells were i.p. inoculated into mice of DDS strain. A dose of 102 EAC cells was
sufficient to kill almost all mice and this was regarded as an minimum fatal dose for usual miec of this
strain. An exceptional mouse was found among mice given i.p. 104 cells, which may be a naturally
immune mouse very rarely found among so many DDS mice.

Vaccination with inactivated or intact EAC cells proved papable of inducing a relatively high resistance
against subsequent inoculation with a higher dose of intact cancer cells. Whether is this acquired
type of resistance identical in nature with the natural type of resistance is open to some ¢uestion.

Repeated vaccinations with increasing doses of inactivated or intact EAC cells proved to be capable
of enhancing the degree of resistance of mice against ascites tumor, and therefore an active immuno-
logical process should play an important role in the fundamental mechanism by which mice could be-
come more and more resistant against EAC. Recently, in experimental studies on the cytotoxic effect of
heterologous spleen cells of immunized rabbits on the Landschutz asciges tumor cells, Stuart!®11 hgs
assumed that the beneficial effect of treatment with such spleen cells may be due to anti-tumor antibody
which being carried by intact immunized cells on their surface or interior, which, may enable the cells
to adhere to tumor cells leading to cell damage following in vivo fixation of complement.

We have done a similar study on the effect fo spleen cells of immunized rabbits on Ehrlich ascites
tumor cells and obtained the results in accord with those of Stuart!¥. The detail of this study will be
reported in the next paper. We have also studied on homologous spleen cells in the same fashion and
recognized a similar beneficial effect of immunized intact cells of homologous animals. Whether or not the
acquired type of anti-tumor resistance induced by repeated treatment of susceptible anirnals with tumor
cells or modified ascites fraction is of the same nature as that induced by immunization of insusceptible
animals with intact tumor cells is entirely unknown at the present time, because antigenic substance res-
ponsible for production of antibody related to acquired resistance or cytotoxic effect of lymphoid cells
has not been identified yet. It seems, proboble however, that the acquired type of resistance develo-
ped in susceptible host would also be due to anti-turnor antibody carried by intact lymphoid cells, bec-
ause spleen cells of immunized susceptile host exert a similar beneficial cytotoxic effect on tumor cells and
confer some passive resistance to the recipients.

The natural type of resistance rarely found among so many mice of DDS strain may be, probably, due
to the same mechanism, although experimental evidences for such case are extremely difficult to obtain.
According to our experience a naturally immune mouse which well tolerated the initial challenge with
104 EAC cells proved insusceptible to subsequent inoculation of 105 and 108 tumor cells. It was killed
144 days after the initial challenge and its spleen cells were tested on their inhibitory action against
tumor cells according to the procedures of Stuart. These spleen cells proved capable of inducing a consi-
derably high anti-tumor resistance in mice. In this case, however, the mouse was inoculated with 104
EAC cells followed by inoculation with 105and 108 tumor cells at intervals of 73 and 17 days respectively, so
that whether such anti-tumor effect of spleen cells is of natural nature or not may be a very difficult probl-
em. As Stuart has suggested, anti-tumor or cytotoxic effect of immunized lymphoid cells may play an

important role in the mechanism by which highly susceptible mice of DDS strain being endowed with a
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relatively high anti-tumor resistance, and this effect may be due to an anti-tumor antibody carried by
intact immunized cells. The view that immunological response of animals immunized with intact or
inactivated tumor cells would be directed to the tumor cells as a whole seems to be an oversimplification
of a more complicated reaction. Experimental studies on various components of tumor cells to search
for an antigenic fraction principally responsible for production of anti-tumor antibody have been carried
out by many workers, but no success was achieved in obtaining satisfactory results.

As previously reported®, we found that ascites fluid entirely freed from EAC cells by centrifugation
even at 20,000 r.p.m. proved still capable of inducing typical ascites tumor in mice in almost the same
fashion as intact EAC cells. According to this fact we have postulated that some agent in cell-free ascites
must, at least, contribute to the actual transplantability of EAC cells into mice. On. the other hand, as
shown in this paper, concentrated preparation of such agent was prepared and tested on its value as a pro-
tective vaccine against EAC, and the vaccinated mice with such preparation proved to be endowed with
a relatively high resistance against tumor and about a half of such mice could escape frorm deaths due
to the typical acsites tumor following i.p. implantation of 105 intact tumor cells.

The reason why similar preparation obtained from intracellular fluid of EAC cells was almost of nio
value as a protective vaccine is entirely unknown at the present time.

From these evidences it seems reasonable to consider that some aggent presnet in both intra- and
extra-cellular fluids of EAC cells intimatily relates to the transplantability of EAC cells and that the
acquired type of anti-tumor resistance induced in mice may be regarded. to develop as a result of an

active immunological response of mice to this agent rather than to tumor cells as a whole.

Summary and Conclusion

1) Transplantability of EAC cells into mice was not lost by keeping at 40°C for 15 minutes, but
inactivated by keeping at 40°C for 30 minutes or at 60°C: for 15 minutes. Inactivated cells proved incapa-
ble of inducing EAC in mice but such mice acquired a certain degree of resistance against EAC and about
80 per cent of such mice proved insusceptible to inoculation of 10* intact EAC cells, a dose absolutely
atal for normal mice of DDS strain.

2) EAC cells exposed to ultra-sonic waves for 15 to 30 minutes were also inactivated and became
incapable of inducing EAC in mice even if a dose of 105 to 108 EAC cells was used as a. challenge dose.
Such mice, however, became endowed with a certain degree of resistance and most of them proved res-
istant against inoculation of 10¢ intact cancer cells.

3) A single EAC cell inoculated i.p. into mice was incapable of inducing EAC, but 10 cells seemed
sufficient to induce EAC in half of DDS mice, while with a dose of 102 cells almost all rnice appeared diffi-
cult to avoid deaths from developing cancer. A single dose of 10% cells was regarded as an absolutely
fatal dose for usual mice of DDS strain.

4) An exceptional case was found among 10 mice given i.p. 104 EAC cells. This mouse also tolerat-
ed 2 successive challenges with 105 and 108 EAC cells done at intervals of 73 and 17 days respectively, and
survived up to the 144th day, when it was killed and specimens of tissues and organs were removed for
histological examination. A detailed postmortem with microscopic examination failed to reveal tumor.
This may be regarded as a naturally immune mouse very rarely found among so many mice of DDS strain.

9) Mice vaccinated with 105 to 108 EAC cells inactivated by heat application or by exposure to ultra-
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sonic waves could not tolerate a challenge test with 10% intact cells, but 8 of 10 such mice were able to pass
safely throuh an initial challenge test with 10¢ intact cancer cells, and 6 mice proved insusceptible to
the 2nd challenge with 10% intact cancer cells. TFurthermore these 6 survived mice were again tested with
10¢ intact cancer cells and 3 mice survived. Thus by repeated vaccination with increasing doses of
inactivated or intact cells anti-tumor resistance of mice seems apparently increase gradually, indicating
that an active immunological process may play an important role in the fundamental mechanism by
which highly susceptible mice of DDS strain can become more and more insusceptible to a larger
dose of EAC cells.

6) Concentrated preparation of the carcinogenic agent was prepared from cellfree ascites fluid from
EAC mice. This preparation proved capable of inducing anti-tumor resistance in mice when used as a
vaccine 5 to 7 days prior to challenge with intact cancer cells. A single dose of 0.5 ml of this preparat-
ion given i.p. into mice saved 2 of 4 mice inoculated with 105 intact cancer cells, a dose about 100 times as
arge as a minimum fatal dose for usual normal mice. Such a high effect could not be achieved by vacci-
nation with 108 cells inactivated by exposure to heat or ultrasonic waves.

‘The same preparation was also tested on its anti-tumor activity when used posterior to challenge:
with intact cells. Daily dose of 0.5 ml. was given i.p. into mice, once a day, for 4 days starting 24 hours.
after chanllenge with 108 intact cancer cells, which prevented 2 out of 3 mice from developing cancer.

7) Similar preparation was prepared by the same procedure from intra-cellular fluid of EAC cells.
This was tested on its anti-tumor activity when used prior and posterior to challenge with intact cancer
cells. It was an unexpected finding that this preparation proved almost of no value as a protective vac-
cine and incapable of inducing anti-tumor resistance in mice.

The reason why the preparation obtained from intra-cellular fluid of cancer cells did prove almost of”
no value as a protective vaccine is not clear at the present time. However, it is of much interest that an
active substance responsible for active immunization of mice appears to be present in by far a higher-
concentration in cell-free supernatant of ascites fluid of EAC mice.

We have done this study in order to contribute to some extension of knowledge about the fundam-
ental mechanism by which the acquired type of antitumor resistance being induced when mice were-
inoculated with inactivated or intact tumor cells. Similar antitumor resistance of mice could be ind-
uced by vaccination with modified preparation of cell-free ascites fluid of EAC mice, the degree of"

which appeared higher than that induced by tumor cell-vaccine.

Acknowledgement
In closing I wih to thank Dr. T. Moriya, Director of Technical Research znd Development H.QQ.,.
his staff members and Dr. K. Kamiko, Director of IInd Research Institute, whose kind help made pos--

sible the publication of this report.

References

1) Hosoya 8., Komatsu M., Soeda M., Yamaguchi T. and Sonoda Y.: Studies on a new antibiotics, Tricho--
mycin, with anti-trichomonus and anti-fungal activities. J.Antibiotics, Vol. 10, 564, 1952.

2) Ellis J.T. and Kidd J.G.: Inhibition of Brown Pearce carcinoma cells by suspensions of lymph nodes.
and spleen from immune hosts. Cancer Res., 12, 259, 1952,

3) Mitchson N.A.: Studies on the immunological response to foreign tumor transplants in the mouse. J. ex.p..
Med., 102, 154, 1955.

— 67 —



1608 HAE SRS e H26E $12%

4) Horn E.C.: An analyasi of 1he in vivo effect of nucleoprotein from Ehrlich ascites cells. Cancer Res., 15
663, No. 10, 1956.
5) Horn E.C.: Cytotoxity of various antisera prepared against Ehrlich ascites tumor cell components. Cancer
Res., 16, 595, No. 7, 1956.
6) Soeda M.: Studies on Marinamycin, n anti-tumor antibitoics, J. Antibiotics, Ser. B 12(4), 300, 1959.
7) Castellanos H., Ketchel M.M. and Sturgis S.H.: Inhibition of tumor growth in mice by sensitized lymph
nodes. Cancer Res., 19, 689, No. 7, 1959,
8) Klein G.: The userulness and limitations of tumor transplantation in cancer research. Cancer Res., 19,
343, No. 4, 1959.
9) Soeda M. and Sumiyama H.: Studies on carcinogenic agent of Ehrlich ascites tumor., Toho Med. J., Vol.
8(4), 1600, 1961.
10) Wigzell H.: Immunological depression of tumor growth in F1 Hybrid/Parental strain system. Cancer Res.,
21, 365, 1961.
11) Soeda M.: Studies on the production of Marinamycin. Toho Med. J., Vol. 8(3), 1534, 1961.
12) Stuart A.E.: The cytotoxic effect of heterologous lymphoid cells. Lancet, July, 18th, 180, 1962.
13) Woodruff M.F.A. and Symes M.O.: The use of immunologically competent cells in the treatment of cancer.
Brit. J. of cancer, 16, 707, No. 4, 1962,
14) Stuart A.E.: The cytotoxic effect of heterologous immunized spleen cells. III. International Congress of
Chemotherapy, Vol. 2, 1014, 1963.
15) Soeda M.: Chemotherapeutic effect of Marinamycin on leukopenia. III. International Congress of
Chemotherapy, Vol. 2, 1473, 1963.
16) Soeda M., Otomo M. and Ome M.: Studies on the static effect of Solcoseryl on Ehrlich ascites tumor cells.
Nippon Acta Radiologica, Vol. 25, 2, 144, 1965.

]




