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Fig.1. Effect of local hyperthermia and/ or DON chemo-
therapy on growth of MC 29-induced tumor trans-
planted in chickens.
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Table 1. Statistical evaluation of body weight gain and
tumor growth among groups
BODY WEIGHT
Tumor Tumor+ Tumor+ Tumor+DON+

Control HyperT  DON HypeT
Control 2ndD*' 2ndD* 2ndD*!
4thD*?  5thD*? 3rdD*? 3rdD*?
Tumor 4thD*'  1stD*!
Control 6thD*?  3rdD*? 1stD*?
Tumor+ |1stD *! 2ndD*!
HyperT |2ndD*? ‘\\\\\\\3rdD" 2ndD*?

TUMOR GROWTH

Tumor+

DON 1stD*2 NS \NS
Tumor+H

DON+ |1stD** 6thD*! 2ndD*!
HyperT |2ndD*? 3rdD*?

HyperT =Local hyperthermia of 3 min schedule
D=day of experiment
*1p=0.05, *2p=0.01, NS indicates of no significance.

Table 2. Tumor response to hyperthermia and/or chemo-
therapy for 7days* :

Tumor Tumor Local DON +Local
Response  Control DON Hyperthermia Hyperthermia

Progress 7 5 6 2

No Change # 1
Partial 50-80%

Partial <50% 1 3
Complete

Total 7 6 6 6

* When the grafted tumors reached 500-600mm® of tumor
parameter, they were treated with DON and/or local
hyperthermia for 7 days.

# indicates that it remained at 80-120% of the starting
parameter.



72 BREME - PG F - BNEE - KHER - FK &K

1.9 r
*0- Tumor control

18 I o Tumor+DON
& Tumor+HypT

L7 ' & Tumor+DON+HypT
< Control

—
(-

HypT=Hyperthermia 3 min

-
n

BODY WERIGHT RATIO

0 1 2 3 4 5 8 7
DAY OF EXPERIMENT

Fig. 2. Effect of local hyperthermia and/or DON chemo-
therapy on body weight of chickens grafted with
MC 29-induced tumor.
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Fig. 3. Changes in tumor temperature during local hyperthermia at different depths from heating
surface.

Fig. 4. Microscopic photograph of MC29-induced trans- Fig.5. On the 5th day of experiment. Note the thick scab

plantable tumor of a chicken which received local at the surface of the skin. Necroses of the tumor
hyperthermia. On the 1st day of experiment, the cells were obvious.

skin and the tumor cells on which the antenna had H-E stain, X40

been applied were degenerated or necrosed (top to

the left).

H-E stain, x40
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Fig. 6. Regressed tumor of a chicken which received local
hyperthermia and chemotherapy with DON. Note
fibrosis surrounded with lymphoid cell foci.

H-E stain, x40
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Summary

1. A transplantable liver tumor induced by MC29 virus, whose specific utilization of glutamine in
growth of the tumor had been well demonstrated, was implanted into the subcutis of the day-old
chickens, and after 7-8 days when the tumor reached a soybean size, the local hyperthermia with
microwave and/or chemotherapy with 6-diazo-5-oxo0-1-norleucine (DON) were given for 7 days succes-
sively. Aheating schedule of 3 min/day was devised and adopted.

2. On the 7th day of the experiment, the tumor growth ratio expressed by meanzstandard
deviation was 14.3+1.81 in the tumor control group; 6.93+0.95 in DON group ; 3.24+2.25 in the local
hyperthermia group ; and 0.61+£0.57 in DON +hyperthermia group, respectively.

3. The body weight gain ratio in the local hyperthermia group was evidently higher than that in
the tumor control group. The body weight gain was suppressed most remarkably by DON.

4. In the present transplantable tumor system, local hyperthermia was more effective in tumor
suppression, and less hazardous to the host than our former whole body hyperthermia.

5. In the histopathological study of the present local hyperthermia, slight but obvious degenerative
changes were shown by the tumor cells beneath the surface skin after the first 3 min of heating schedule.

After one day necroses became obvious in almost all the tumor cells, with the exception of those
located at the bottom or at the lower periphery of the tumor mass. When the tumor regressed,
resorption and fibrosis became evident, being surrounded with lymphoid cell foci.
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