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The Relative Biological Effectiveness of 200 Kv X-rays, 0CO ¢-rays,
15 Mv X-rays and 15 Mev Electrons on the Testis of the Mouse
the First Report

By

Shigeaki Okamura, Hiroshi Nakamura and Mitsuru Koga.
Department of Radiology, Faculty of Medicine, Kyushu University, Fukuoka, Japan.
(Director: Prof. Dr. Hideo Irie)

The relative biological effectiveness of 200 Kv X-rays, ®Co -rays, 15 MV X-rays
and 15 Mev electrons was determined with the testicular atrophy of the mouse.

Ramdomely consisted groups of 10 mice (CFx: male mice) were exposed to graded dose
of the irradiations (50, 70, 100, 140, 200, 300, 400, 500, 630, 800, 1000 r). To protect from
lethal effect of total body irradiation, lower half of the body was exposed, only lower
pelvis, scrotum and tail was included in the radiation field. Four weeks after exposure,
both the'irradiated and unirradiated mice were killed and their testes were dissected out:
and the wet weights determined.

The relation-ship between dose of irradiation and degree of testicular atrophy in mice
was exponential over range of 70 and 630 rad.

Testicular weight-loss were expressed as percent of control weight and regression lines.
for response (Y) as a function of dose (X) were calculated.

200 Kv X-rays Y =44.16 X—59.0
80CO o-rays Y =40.88 X —55.8
15 MV X-rays Y =42.18 X—63.7

15 MV Electrons Y =48.13 X—71.6
According to the following equations, two types of RBE were calculated as shown in
Table IIT and IV.

_ Dose of 200 Kv X-rays required for effect s
RBE (on the equal eﬁmt)_Dose of the radiation in question required for equal effect
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Eifect of the radiation in question

RBE (on She s Qo i Effect of 200 Kv X-rays on the same dose
These two types of RBE were smaller than 1.00, and agreed with generally accepted

theory that RBE is influenced by LET.
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a ) 200Kv X#

EEEFSMA. BE 200Kv, FEMI5mA,

1.5mm Cu+0.5mm Al J{E, 458
s60emCHEA. #RIEH 30r/m THB.
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3 0¥ sy (EEE 1.5cm, TEEPE 0.5emfE
B WIIL, Zh<Y ARHEEL VEEAAT
FEEBLUT 2 R4 L7z, EHEELL B 2 ~ 3muagh
R EE L WERC s L. (Fig. 1)
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7=, (Fig. 1)
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Fig. 1 Schema of partial-body irradiation
of the mouse

Vex ¥, fEBREEEETseme Lz, SRERIX
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MATINZEB L 7% 2 THEHLUT CRE L
7o, EESY BERAFSMNCHLEREZ TS R
7=.  (Fig. II)

J 15 Mv X-rays 1
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Fig. 2 Schema of partial body irradiation
of the mouse

d.) 15iMeV EFH4
BiEl5 MeV <—¥y —truvfiif 15 MeV
CEIWES ¥, SRR Tseme Lis. fREE
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1 Ml semcEo7-.  (Fig. 1)
ZRORSTIBF—RRNTE2T, Thth
#j 50, 70, 100, 140, 200, 300, 400, 500,
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200Kv X
Y= 44.16X—59.0 (%) ¢ =1/ 9.7
EDCO f)’ﬁ
Y= 40.88X—55.8 (%) ¢ =1/ 8.8
15 MV X#
Y= 42.18X—63.7 (%) ¢ =y16.1
15 MeV HTFgs
Y= 48.13X—71.6 (%) ¢ =v/%5.1
B L Y i3 & HAHRO B0 He s TRz
T B%, X rad OFEE
O EZIREARR & VEIE 40, 50, 60 %HE
OffEE kDB L Table I » A b, 100,
200, 300, 400, 500, 600rad FEOZHE 3
sk % & Table IInHa< 71 3.
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& LT %Co o #8t, 15 MV X LU 15 MeV &
THHENORBE #3535 & Table III, IVIZFH:
T2, 100Xk /RS WEE 2B,
ZORIT 200KV X% EMEHNER & L7
NDRBEH1.00X h/N& { 2 2EFENIE 2 Bcks:
BT 2LHMEOZELERTHY, 21 3ERE
3385 Linear Energy Transfer ZE9EZ3513 b
NTH b, ZEE T2 200Kv XD FhidrAe
& 3KeV/p ,5Co « #5134y 0.3KeV/y, 15SMV X
#1344 0. 3KeV /i, 15 MeVETF#3# 0.3KeV/)
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Table I Estimated Value of Dose on

BARE S HSHRE 2R H23E 2%

the Effect of 40, 50 and 60 %

Effect 200 Kv X.rays 6"C_o -Tays 15 MV X.rays |15 MeV Electrons
40% 174.5 rad 220.5 rad 287.4 rad 208.3 rad
5025 294.0 rad 387.4 rad 496.0 rad 336.1 rad
60% 495.1 rad 680.2 rad 856.5 rad 542.3 rad

Table II Estimated Value of Effect on the Dose of 100,200,300,400,500 and 600 rad

Dose 200 Kv X-rays ®Co y-rays 15 MV X.rays , 15 MeV Electrons
100 rad 29.3% 26.0% 21.0% 24.7%
200 rad 42.6% 38.3% 34.8% 39.1%
300 rad 50.4% 45.5% 42.8% 47.6%
400 rad 55.9% 50.6% 48.6% 53.6%
500 rad 60.2% 54.5% 53.0% 58.3%
600 rad 63.7% 57.8% 56.6% 62.1%

Table [ Relative Biological Effectiveness on the Effect of 40, 50 and 60 %

Effect 200 Kv X-rays °Co -rays 15 MV X-rays (15 MeV Electrons
40% 1.00 0.79 0. 61 | 0.84
50% 1.00 0.76 0.59 0. 87
5 602 | 1.00 0.73 0.58 ! 0.91

“Table [ Relative Biological Effectiveness on the Dose of 100,200, 300,400,500 and 600 rad

Dose ‘ 200 Kv X.rays 5°Co -rays 15 MV X-rays |15 MeV Electrons
100 rad 1.00 0.89 0.72 0.84
200 rad 1.00 0.90 0.82 0.92
300 rad 1.00 0.90 0.85 0.94
400 rad 1.00 0.91 0.87 0. 96
500 rad 1.00 0.91 0.88 0.97
600 rad 1. 00 0.91 0.89 0.97

nTHOT, AuiisEoBENTIXLETO
B ERRBEMED NI .
R—F— 0y OBAEHEOSHENRR Y BAL

71 S RETEF O s & TERERIZ10~15%% fiLd 24
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JIED BRI L, howv X AR HiEED 7
4 V22§ A L7z chamber T4 MR ATRRRE 230

EL OSSR LTHBEDERE 2R LK. T
OHrEREHOBEAECBEWTY LD o DE
BR—F — e vEARRCR s KA BERIES S
DEROZETIE A\,

<Y ZANEHZIGEE LTRBER A2 L)
HEILE VR, BFRATCRBEZ AL 0 IR
L IADFHRYS 2 v, B2ROLHBHOS
BAOBECBCTH L XBRUEBREL T IwE
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