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Relative Biological Effectiveness of €Co 7-rays on the Testes Weight Loss of the Mouse,
and Influence of S-2-Aminoethylisothiuronium Br-HBr

By

Shigeaki Okamura
Department of Experimental Radiology, Faculty of Medicine, Kyushu University, Fukuoka, Japan.
(Director: Prof. H. Yoshinaga)
Akira Umayahara, Mitsuru Koga, Akira Yasukochi, and Toshikazu Takeshita
Department of Radiology, Faculty of Medicine, Kiyushu University, Fukuoka, Japan.
(Director: Prof. H. Irie)

The relative biological effectiveness of 0Co 7-rays and modification of AET on it were studied by
the testes weight loss of CF#1 male mouse.

Testes weight of the mouse with or without pretreatment of AET were measured 30 days after whole
body irradiation of 200 kVp X-rays or 8Co v-rays.

From the present study, the following relationships of dose and testes weught were obtained for each

following group respectively.

X-rays = — 99,008 log D +351.40
X-rays + AET treatment W = —106.529 log D +369.92
T -rays W = —107.336 log D +379.43
7 -rays + AET treatment W = —100.812 log D +367.93

where, W is the testes weight (mg) and D is absorbed dose (rads).
From this results, it was concluded that AET can not modify the testes weight loss, and AET can
not influence the relative biological effectiveness of 8Co v-rays. The equal effect ratio of y-rays was
0.8, and the equal dose ratio was 0.9.
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Table 1. Testes Weight 30 days after Exposure (Means & Standard deviations)
Dose (R) X-reglg (3nly X-ray (—-]{;g )AET b 7-r??l;g::))nly y-ray -Ci;]gz;diT i i
40 188.0+4 408.7 | 196.64-/ 150.8 | 195.544/ 69.8 | 199.7-y 429.8
60 181.144599.2 | 186.844 400.3 | 206.844/1075.1 | 209.2:-y 424.8 |
100 156.4-44 407.7 | 166.24-y 187.9 | 155.04 401.4 | 154.14y 215.6
150 140.644 332.5 | 137.9+4 323.9 | 159.2+44 257.8 | 158.144/1033.1
225 127.0+4/ 393.3 | 123.54-4/ 152.4 | 133.9+4 236.5 | 127.4++ €73.3
350 104.64+y 60.8 | 95.64-4 211.5 | 98.0+4 251.8 | 108.6++ 223.3
420 90.544 107.1 | 87.14-4/ 154.1 | 105.7+4 65.0 | 109.14y 207.9
480 84.8+4 51.8 | 85.944 39.5 | 90.8+4 32.5 | 91.64y 2440
550 82.8+y 52.2 | 80.344 54.5 | 82144 96.5 | 98.14y 196.2
630 73.74+y 4.5 | 78.1d4-y/ 125.4 | 81.6+y 75.3 | 80.8+y 131.0
725 - - = 70.84-y 87.8 | 66.3+4 127.2 | B8L.0%y 22.7
800 - — = _ - - 77744 122.2 | 74.84y 31.4
900 - - - - - — 62.24+4 21.8 77.54+4 103.5
1000 e - - - - - - 72.8+4 131.8
1100 - — — — = — == 59.744/ 165.0
0 (Control) l 203.8:+4 435.4
Fig. 1. Testes Weight as a Function of Log Dose Table 2. Testes Weight calcuted from.
v e Dose-Response Curve
200} Doy ony], Toen [ Ty [
50 | 183.19mg| 188.93mg, 197.07mg_ 196. 65ng
100 | 153.38 | 156.86 | 164.76 | 166.31
150 | 135.95 | 138.10 | 145.80 | 148.55
- 200 | 123.58 | 124.79 | 132.45 | 135.96
Esok 300 | 106.14 | 106.03 | 113.55 | 118.21
- 400 | 93.77 92.72 | 100.14 | 105.61
2 500 | 84.18 82.40 | 89.73 95. 84
fi 600 | 76.34 73.97 | 8124 87.86
e 700 66. 83 74.05 | 81.11
o 800 67.83 | 75.26
100 k a0 [RUUIOU I 62. 33 70.11
i 1000 | oeeeeens N s 65. 49
& ——n ]’:‘ ray '{‘\\‘g: . ) !
o —-— T-ray +AET \;;\\-.\ 2 min< 5. Table2mdks\ T, XEMBHTIEE
60} VAR By S IBSTRED £ 4 ORICATEDEIL L.

020 3040 60 100

Exposure Dose (R)
zh b o % v, 50, 100, 150, 200, 300,

400, 500, 600,

700,

800, O 1,000 rad
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Table 3. Estimated Dose Inducing 40, 50, and
602 Testes Weight Loss

Wei- -ray
Xe-ray X-ray y-ray A
ht : / AET
foc | only |AETT. | ‘only | TA

409 | 206.1 rad| 211.1 rad| 248.7 rad| 273.3 rad

50% | 331.1 rad| 328.0 rad| 385.1 rad| 435.4 rad

602 | 531.9 rad| 509.6 rad| 596.4 rad| 693.5 rad

Table 4. Equal Dose Ratio

Dose (rads) ¥"ith0ut AET With AET
reatment Treatment
100 0.9 0.9
200 0.9 0.9
300 0.9 0.9
400 0.9 0.9
500 0.9 0.9
600 0.9 0.8
0 | e 0.8

Equal dose ratio means the ratio of effect
by the same dose of 200 kVp X-rays and
#Co 7-rays.

Table 5. Equal Effect Ratio
Without AET With AET

Effect Treatment Treatment
4025 0.83 0.8
5025 0.9 0.8
6025 0.9 0.7

Equal effect ratio means the inverse ratio of
the dose of 200kVp X-rays and Co vy-rays
that produce the same biological effect.
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b D AB-units OfR—EhREIRAZ B
HLX S5 EBDeR, BTFR~<5 X5 aBEhA»G
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BHTacE e,

ZOEBROFER (Table1) S\ icEffE
B EEGERC KT AR E-SXERERR Y&
[[aba s

IR (40~ 225rad) 1Tk AER—EH,
BEREEAE (o o smEon
e mion o EmEmEEE L.

X RS

log W=2.6830—0.24706 log D+(.0182
XHES+AE TOERE

log W=2.7547—0.28138 log D+0.0185
T SREBSTRE

log W=2.6889—0.23559 log D=+0.0362
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log W=2.7582—0.27210 log D=40.0386
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