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The Modification of Radiation Effect by Nucleoside Related Compounds on a
Murine Tumor Given with Local Radiotherapy and on Survival
Following Whole Body Irradiation

Mitsuharu Sougawa and Yoshimasa Tanaka
Department of Radiology, Kansai Medical University
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We have evaluated the effect of nucleoside related compounds on a murine tumor given with local
radiotherapy and on the survival rate following whole body irradiation. C3H/He mouse transplanted

FM3A tumor and ddY mice were used.

The enhancement ratio (ER) for the tumor treated by radiation and nucleoside related compounds
was 1.02—1.67. For the rniormal tissue, Ara-A and BVAU given with radiation had no effect on the
survival rate. In the combination of 50—800 mg/kg of ACV and whole body irradiation, the 50%
survival day after 7 Gy was shorter than that of radiation alone. When 25—400 mg/kg of 3-dG was
given with radiation, the 50% survival day was longer. When combined with radiation, LD50/30 for
ACV and 3-dG were 3.9 and 6.3 Gy, respectively. ACV showed radiosensitizing effect with Dose
modifying factor (DMF) at 1.1, on the other hand, 3"-dG showed radioprotective effect with DMF at

1.47.

Our results suggested that some nucleoside analogues might be useful as radiosensitizer.
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IUdR : lodo-deoxyuridine

Ara-A : Arabinofuranosyladenine

3-dG: 3'-deoxyguanosine

ACV (Acyclovir) : 9-(2-hydroxyethoxymethyl)
guan

BVAU : Bromovinyl-arabinofuranosyluracil

FIAU : Fluoroiodo-arabinofuranosyluracil

FIAC : Fluoroiodo-arabinofuranosylcytosine

FMAU : Fluoromethyl-arabinofuranosyluracil

IUdR RERBLEE, Ara-A WXFFEEEE 3-dG 1
IZ PSS, ACV RBA Y =47 a3, BVAU i
v =¥, FIAU, FIAC, FMAU /% Memorial
Sloan-kettering Cancer Center (USA) X b £ 4
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SEA-T-#EH o TCD 5018, ER {EiX LI FTERS
LTw5b23 Table l1ieFm Lt 51X bIici
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@ TCD50fEL46GyY TH - 1=, Kehtif & IUdR 25
mg/kg © A ¢ 12 ER 121.08C % - 7 #3 IUdR
50mg/kg OB TIL ER 121.42 & B\ MER 157,
Ara-A, 3'-dG % 4 50mg/kg, ACV 10mg/kg D
AT ERIZL.02, 1.231E\fEE o otedl, #

Table 1 TCD 50 and ER for C3H/He mice transplanted with FM3A
tumor. Twenty to 25 mice at each point

“._Administrated

nin Radiation  TU4R Ara-A ACV 3.dG
(ng/kg) only  "op 50 100 10 20 50 100
T%?SO 46.0  42.5 32.5 45.0 40.0 41.0 37.5 45.5 40.0
ER 1.08 1.42 1.02 1.15 1.12 1.23 1.02 1.15
~ (mg/kg) BVAU FIAC FIAU FMAU
\ 10 10 10 10
TCD 50
P 35.0 43.0 27.5 38.5
ER 1.30 1.07 1.67 1.26
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Table 2 The tumor growth time in C3H/He mice bearing FM3A tumors treated with nucleoside related com-
pounds only. Each value represents the mean days for the tumors to reach the 2, 4 and 6 times of the original

volume+SD. Eighteen to 22 mice at each point

3.dG Ara-A

IUdR FIAC FIAU FMAU

M[:l;ni\nistrated
0se no
(mg/kg) treatment 100mg/kg 100mg/kg

lip 3ip lip 3ip

S0mg/ke 20mg/kg 50mg/kg 20mg'kg S0mg/kg 20mg'kg S50mg/kg

3ip 3ip 3ip 3ip 3ip 3ip 3ip

2 times §.4%£2.9 7.7£2.3 7.6£3.5 5.6+2.0 6.4+2.2 7.5+2.8 8.0+3.0 10.8%3.2 7.6+2.1 6.9+3.3 7.0t1.8 8.2£2.9 7.3+4.0
4 times 12.4%5.4 12.41%4.0 11.2+2.9 10.0£2.3 11.4£2.2 12.1£2.7 12.0£2.1 17.2:£2.8 14.0£2.8 11.442.9 12.4+2.3 13.0+ 1.4 13.6+3.8
6 times 16.5+5.9 15.9+5.0 14.5+4.0 13.0+2.1 15.3+4.3 15.3+2.7 16.4+6.2 21.0+4.4 16.0%1.0 15.741.2 16.4+2.8 19.0+2.0 17.6+3.8

£ & #100mg/kg, 20mg/kg & &4 ET hiX
1.15, 1.42& &\ ER{E» % & h iz, BVAU,
FIAC, FIAU, FMAU % 4 10mg/kg O #t T3,
ER {Eix#& 41.3, 1.07, 1.67, 1.26TH -7z, =
hoEHFOSEER L sETIIL T 1LLE
® ER 718 b W RIIEE SR OHEHEA A b
fo.

Table 2 Ti%, 3-dG, Ara-A % 4100mg/kg,
IUdR 50mg/kg © 1 E#E, 3EEAHEGD, X
FIAC, FIAU, FMAU D4 420, 50mg/kg D
H 3 mEEETo FM3A i3t s HEESRic>
\»T Tumor Growth Time TEHERE2 2 15, 4
&, 6 AT 5 BECEIBHER L e, Table
2T X 5 WEREFCIEEN 215, 415, 6
B E TS BT 4E 45.4(+2.9), 12.4(%£5.4),
15.5 (+5.9) BTH-7, 3-dG, Ara-A& 4D
100mg/kg, IUdR 50mg/kg @ 1@, 3 EEMHE
ETRIALDOHRIERBRFLLEZEDbI Iz
Mz, FIAC 20mg/kg @ 3 @5 TR DOIEE
NEESR BRI, 50mg/kg 3 @5 TIREILE
HLTbbIWiERE -, FIAU, FMAU T
B OREFETIEERF LEDLL o1, X,
HHSBH E o TAVESEEIImg/kg T
iZ BVAU, FIAC, FIAU, FMAU # 4 0 E#&ic
B ToOFERIA bR Eh o7 (F—& =X
L& &),

Fig. 113, ddY = v A7Gy £ FBHEEO4LFE
OELER RS, TGy B TIXBHEI08 ¥ T26l
EFELTWAEN, ThUBEFERIMET LTV,
50%DAEFEEZRT HHIRI2ZE TH -7, ACV
100, 200mg/kg D&« L TGy & OBt TIL, Mkt
B D BGRHIEH R O N50% 0 4EF

® 7Gy alone
o 7Gy+ ACV 100mg kg

100 b—— a 7Gy+ ACV 200mg/ kg
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Fig. 1 Survival rate on ddY mice following whole
body irradiation with or without ACV. Twenty
mice in each group.
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Fig. 2 The ratio of 50% survival days on ACV,
Ara-A, 3-dG and BVAU plotted as a function of
administered dose. The mice were treated with 7
Gy whole body irradiation and drugs. Twenty
mice at each point.
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Fig. 3 The LD 50/30 values for radiation com-
bined with or without 100mg/kg of ACV or 3'-dG.
Probit analysis was used for calculation. Bar
represents 95% confidence limits. Fifteen to eigh-
teen mice at each point.
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Fig. 3 Ci¥, ddY ~v 2&HBshc ACV, 3-
dG D& 4 100mg/kg %Gt LIOA DR TR %
R LD 50/30fE% 53 L7z, MR EHmco LD
50/30fE1%4.28(3.7~5.0)Gy TH -7z, ACV 100
mg/kg OPFFATIX LD50/30fE123.9 (3.4~4.5)
Gy ¢, DMF 31.1& &% F%, 3-dG 100mg/
kg OO F % LD50/30fE(%6.3(5.4~7.3) Gy T
DMF 31.47 L PR R AR LI,
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