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The Effect of Ambient Temperature Conditions on the Mice Bearing Ehrlich Ascites Tumor
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Hideo TErAO, Tomohiko SETOGUCHI and Hideyo ITAKURA (Department of Pathology, In-

stitute for Tropical Medicine, Nagasaki University)

Abstract : The effect of different ambient temperature conditions on the survival days of
mice bearing Ehrlich ascites tumor was studied. The ddY strain mice were innoculated the
tumor intraperitoneally and kept at different thermal conditions. The conditions were 4°C,
15°C and 30°C in Exp. 1 and 4°C for four days then 20°C and 20°C in Exp. 2. In Exp.

1, 5th-passaged-tumor and in Exp. 2, 22nd-passaged-tumor were used. In Exp. 1, the
mice at low temperature conditions (4°C and 15°C) lived longer than those at high temper-
ature one (30°C). It took more than 20 days after the treatment for the survival effect of
the low temperature conditions to be observed. The tumor of the mice at low temperature
conditions showed solidification i.e., loss of liquidity and the Fisher exact probability test
revealed that low temperature conditions promoted the solidification of the tumor. In the
same low temperature conditions, the mouse which lived longer showed more prominent
solidification of the tumor. Histologically, the solid tumor showed aggregation of tumor
cells with little ascitic fluid. Focally, the contact of tumor cells was seen. The tumor
cells showed marked degenerative change and low mitotic rate. Therefore, it was concluded
that the solidification of the tumor was one of the main causes of the survival effect of
the low temperature conditions. In Exp. 2, no difference was seen in survival days of two
groups. But the statistical test also showed that the low temperature condition (4°C) pro-
moted solidification of the tumor more than the middle temperature condition (20°C), and
the mice of two groups were dead within 15 days after the treatment. It was
concluded that in Exp. 2, the increased lethal effect of the tumor which had been obtained
during many passages surpassed the survival effect of the low temperature condition. These
experiments suggest that the low temperature conditions such as 4°C and 15°C have the
potentiality as anti-tumor agent. The relationship between the survival effect and solidifi-
cation of the tumor in the low temperature conditions and cold adaptation mechanism was

also discussed.
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Fig. 1. Accumulated number of dead mice

at different thermal conditions (4°C,
15°C and 30°C) after intraperitoneal
innoculation of Ehrlich ascites tumor.
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Fig. 2. Accumulated number of dead mice

at different thermal conditions (4°C
and 20°C) after intraperitoneal inno-
culation of Ehrlich ascites tumor.
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No. of mice which had non-solid tumor, solid

tumor, and the probability of the observed
occurence in two different ambient temperatures

No. of mice with

ambient No. of. mice with .
temp. non-solid tumor solid tumor probablity
4°C 4 6
p=0.01
30°C 10 0
15°C 6 4
p=0.04
30°C 10 0
4°C 4 6
p>>0.05
15°C 6 1
4°C 7 8
p=0.03
2

20°C 13
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. Macroscopic appearance of non-solid

All mice kept at the high temperature
condition had this type of ascites tumor.

Photo. 3. Histological appearance of non-solid

. Macroscopic apperance of solid tumor.
This type of ascites tumor was frequ-
ently seen in the mice kept at low
temperature conditions.

Loss of liquidity is characteristic.

Photo. 4. Histological appearance ofsolid tumor.

Much ascitic fluid is seen.

Little ascitic fluid is seen. x200.
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Photo. 6. Histological appearance of solid tumor.

Photo. 5. Macroscopic appearance of solid tumor. [
Completely solidified ascites tumor. Contact of tumor cells is seen. x400.
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Photo. 8. Cytological appearance of solid tumor.
Degeneration of cytoplasm is promi-
nent. Nuclear pleomorphism is not
apparent. Xx1000.

Photo. 7. Cytological appearance of non-solid
tumor.
Prominent nuclear pleomorphism with
little degenerative change of cyto—
plasm is seen. X 1000.
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