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Combination usage of proton irradiation with misonidazole was explored in order to obtain sensitizer

enhancement ratio (SER) and therapeﬁtic gain factor (TGF). Skin reaction in C3H mice was enhanced by

administration of 1.0mg/g misonidazole prior to single irradiation of proton beam with spread-out Bragg

peak. The SER was 1.0 at close 10 Gy and the enhancement by the drug was clearly observed at doses over 30
Gy. Magnitude of the enhancement (1.57+0.13) was slightly higher than that after 200kVp X-ray irradiation
(1.33+0.15). A transplanted squamous cell carcinoma in syngeneic mice responded excellently to the sensitizer.
SER of 1.64+0.19 was obtained after proton doses ranging from 10 to 50 Gy, a value being slightly lower than
that after X-ray (1.7320.23). Therapeutic gain factors obtained in our system were therefore 1.19 after 70 MeV

proton beam and 1.29 after 200kVp X-ray.
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Fig. 1 Mean skin reaction of the hind limb (average from those among the 6th
to 35th day after irradiation) as a function of radiation dose. Open (W) and
solid () triangles indicate proton and proton with misonidazole, respectively
(a). Open ([O) and solid (M) squares indicate x-ray and x-ray with miscnida-
zole, respectively (b). 5.E.M., omitted from this figure, are less than 4 % of

the individual scores.
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Fig. 2 Time course of skin reaction. Note that skin reaction remained high in groups received 40 and 50

Gy of proton beam with misonidazole (c).
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Fig. 3

Tumor growth delay (TGD) time of NR-S1 turnors as a function of radiation dose. Open (V)

and solid ('w) triangles indicate proton and proton with misonidazole respectively (a), and open ([O)
and solid (M) squares indicaie x-ray with misonidazole, respectively (b). Bars indicate S.E.M., Noie
that break points disappear in misonidazole groups.

Table 1 SER and TGF of misonidazole (1.0mg/g.b.w.) after proton and x-ray irradiation.

SER at given dose level

TGD time Skin Reaction TGF
Keray XwithMISO SER KwithMISO SER. Fd
10.0Gy 10.0Gy 1.00 10.0Gy 1.00 1.00
20.0Gy 14.0Gy 1.43 20.0Gy 1.00 1.43
30.0Gy 16.5Gy 1.82 22.5Gy 1.33 1.37
40.0Gy 18.0Gy 2.22 26.0Gy 1.54 1.44
50.0Gy 23.0Gy 2.17 28.0Gy 1.79 1.22
Mean Ve 1.73 / 1.33 1.29
S.E. (n) / 0.23 (5) / 0.15 (5) 0.08 (5)
Proton PwithMISO SER PwithMISO SER. TGF
10.0Gy 10.0Gy 1.00 10.0Gy 1.00 1.00
20.0Gy 14.0Gy - 1.43 16.0Gy 1.25 1.14
30.0Gy 15.5Gy 1.94 23.0Gy 1.30 1.48
40.0Gy 20.0Gy 2.00 25.0Gy 1.60 1.25
50.0Gy 27.0Gy 1.85 29.0Gp 1.72 1.08
Mean S 1.64 /S 1.37 1.19
S.E. (n) 0.19 (5) /S 0.13 (5) 0.08 (5)
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Fig. 4 TGD time of NR-S1 tumors as a function
of mean skin reaction after x-ray and proton
beam. The dotted line indicates groups which are
irradiated with misonidazole.
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