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Radiosensitization of C3H/He Mammary Carcinoma by Administration
of Hyperthermia and/or of Misonidazole '

Sumio Suyama®*, Eizo Yabumoto*, Hiroaki Furunishi*, Katsuyuki Kawanishi*,
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*Department of Radiology, Shiga University of Medical S$chool
**Department of Radiology, Kyoto University School of Medicine
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The radiation response of C3H mammary carcinoma subjected to in vivo treatment with hyperthermia
and/or misonidazole was studied. C3H mammary carcinoma of the second generation was transplanted sub-
cutaneously into the mouse thigh. Tumors were irradiated with 32 Mev electron beams when they reached to a
size of 1.3cm in a mean diameter. Misonidazole of 0.1 mg/g body weight dissolved in normal saline was in-
jected ip 30 min before irradiation. Hyperthermia treatment (43.5°C, 20 min) was made by 2450 MHz micro-
wave immediately after irradiation. Each tumor was measured daily following irradiation until it reached to
the initial tumor size. The dose modification factors were calculated from the growth delay times as well as from
the TCDsg values. The DMF calculated from the growth delay times were 1.3, 1.4 and 1.8 for hyperthermia,
misonidazole and hyperthermia plus misonidazole respectively in the dose range of more than 2000 rad. In the
dose range of less than 1000 rad, no significant sensitizing effects of misonidazole and hyperthermia were ob-
served. On the other hand, the combined treatment of hyperthermia with misonidazole produced the same
DMF obtained in the dose range of more than 2000 rad. The DMF calculated from TCDis, values were 1.28,
1.50 and 1.84 for hyperthermia, misonidazole and hyperthermia plus misonidazole respectively. From these
results, it can be considered that combined treatment of hyperthermia with misonidazole produces an additive
effect.
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Table 1
s P e S
Sequence of treatment
min
(--Intraperitoneal administration of

misonidazole (0.1 mg/g)

30~~Electron beam irradiation
&S—I-Hyperthermia (43.5°C, 20 min)
GO—’-Stop hyperthermia |
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Fig. 1 Time taken to regrow 13mm as a Tunction

of single dose. O, radiation alone ; A, radiation

plus hyperthermia @, radiation plus misonida-

zole 5 A, radiaton plus hyperthermia and miso~

nidazole. The vertical bars represent standard
deviation of the mean,

EoXEMETH - 1-.

(b) Tumor control probability [ T

Tif & J0B R, 90HM, R« ME LB«
Tumor control probability = #85:, W= ol{di F
Licww ADPH A Table 22734, Y, Tumor
control probability L& Lo BiffE4 Fig. 2 1o
s~ Table 25 — 2 # 4, Ly, Logit Analysis
T TCDy AR dh, A Table 3 1 i, Hl
1, TCDye U #7885 o ¥4, 63672:250rad
T 1o, Hyperthermia » o] -¢4985-+157
rad Misonidazole » o f}ff] ¢42384-230rad, X,
i=, Hyperthermia, Misonidazole filj3% &L o i ©
3452+130rad & /g te. $C, DMF % Table
3127”37 X 51, Hyperthermia & @04,
1.28, Misonidazole k& o ffH o84 1.50, Hyper
thermia, Misonidazolelj 3 X o> §ffH D854, 1.84
Litoie,

V. BB
Ao hEFcopie ¢, o olFEEREE



PHfn564£108 250

1001—C71)

Table 2 Number of tumor controlled at 90days, Number of 'mice analysed and tumor control probability

Number of Number of | Tumor control
Treatment Dose (rad) controlled analysed | probability (%)
5000 | 0 ] | 0.0
5500 3 13 j 23.0
Radiation alone 6000 6 16 37.5
7000 12 16 75.0
8000 18 22 81.8
4100 0 4 0.0
Radiation+ Hyperthermia 4500 1 8 L
4900 3 7 42.9
5300 3 i 75.0
4100 3 7 42.9
Radiation4 Misonidazole 5L = g B2.5 —
4900 5 6 83.3
5300 3 3 100 a
2800 0 5 0.0
S e . 3100 1 G 16.7
Radiation-+ Misonidazole+- Hyperthermia
B e ST SP 3400 3 7| 42.9
3700 3 4 l 75.0
100 /-. Table 3 TCD50 and DMT values of C3H/He
mouse mammary carcinoma )
¢ fine e of ~
D)—- = Iy [ 0/ - . B
e / Treatment [TCD50::8.D (rad) DMF |
£l / / / Radiation alone \ 6367250 ]
g = * K, “Radiation+ ' . |
g / / Hyperthermia | 4985150 1.28 ‘
815- / o “Radiation+ | 42385230 _i ‘
z ? . i Misonidazole [ 2385230 -50
= e, Radiation+ Hyperther- | _ o
3 rin £ 3 t ¥ 3 | mia-} Misonidazole | 3452%130 _ 1‘?‘1 »

DOSERrad)

Fig. 2 'Tumor control probability at 90 days versus
radiation dose. ©, radiation alone ; A, radiation
plus hyperthermia ; @, radiation plus misonida-
zole ; A, radiation plus hyperthermia and miso-
nidazole,
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