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[Abstract] Objective To investigate the bio-effects of high single-dose radiation on xenografts of Lewis lung
carcinoma. Methods Female 8-week-old C57 mice bearing 4-6 mm diameter Lewis lung carcinoma tumors in the
hind legs were divided into 3 groups., control group (0 Gy), high single-dose group (12 Gy/one fraction/day) and
routine radiation group (22 Gy/11 fraction/15 d). The mean biological effective dose (BED) of both radiation
groups was 26. 4 Gy. Changes in hypoxia, DNA damage and cell cycle of the tumor cells at 1, 3, 8, 15 and 21 d
after first irradiation was assessed by immunofluorescence and flow-cytometry and the tumor growth curve was also
made. Results Compared to the fractionated treatment, the tumor growth was delayed after single dose irradiation.
The percent of hypoxic cells after single dose radiation was lower than fractioned irradiation at 3, 8, 15 d after first
radiation. The foci of y-H2AX showed that the single dose caused heavier DNA damages than fractioned irradiation
at 1, 3 d after first radiation. The decline of G,/G, percentage and increase of G, /M percentage of cells was found
in both radiation schedules, but the G, /M percentage after single dose radiation was higher. Conclusion In the C57
mice bearing Lewis lung carcinoma, the high single-dose regimen inhibits the tumor growth more than fractioned
irradiation. We hypothesized that conversion of high single-dose to BED using the LQ formalism under estimated the
in vivo effect of hypofractionated radiation.
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Fig 1 The tumor growth curves for different groups
* P<C0.05, % P<C0.001,vs. control group; /AP<C0.01,vs.
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Table 1 Percent of hypoxic cells of xenograft tumor (%)

Control 12 Gy/1 f/1d 22 Gy/11 {/15 d
group group group
(n=5) (n=15) (n=15)
1d 27.2841.18 30. 6542.72 37.00%5. 36"
3d 35.35+2.90 30.18+5. 82 53.03413.13* %
8 d 56.68+4.91 45.68+1.24* 63.40+4.937
15d 61.55+6.49 49.38+1.64* 63.38+3.197

% P<C0.05, vs. control group; # P<C0.01, vs. 12 Gy/1 {/
1 d group

SERWE 2, WWRHE 1 d, Bk K5 & 4l
G /M W40 M be 1 & F 25 B 0 B R B IR G 4l
(P<<0.05), WIS G 15 d, ¥ MBS 4 G /M
W20 A L B g 2SR BRAL T R (P<<0.05). B IR
MG 8,15 dy PR s 4 G, /M A 41 B I T
MBS 2H (P<<0. 05), EIRBEGE 1.3 d, BRI
AL S A4 A L IS F A O IR AL (P<T0..05) 1
RS JE 15 dL BRI 4L S 914t i b K T =
P % B2 B B IR B 41 (P<<0.05). B WKIBY G
1.3 dy AR ORI = 20 Go /Gy 399 40 M L 4K 25 1
XoF HR4H B w0 B SE2H (P<<0.05), B MIEHE 3.
15 d, ByR R 2 2 0R T 40 B e s R IR AL
Ko LR S 4H (P<<0.05)
2.4 AESEERT Lewis fifi 5 4 1/ R 72 95
4 A DNA {5 Z L
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Table 2 The change of cell cycle distribution in each group (%)

Control 12 Gy/1f/1d 22 Gy/11 f/15 d
group group group
(n=5) (n=5) (n=5)
G, /M
1d 9.874+1. 26 17.78+2.27" 9.03+1.584
3d 10.29+2. 00 8.51+1.85 11.27+£3.57
8 d 14.92+5.97 13.96+2. 67 18.40+4. 124
15d 9.95+1.68 8.04+1.80 15.31+£1.41%:4
S
1d 9.674+2.21 6.8840.94* 7.2840.99
3d 9.90+1.68 9.8341.40~ 10.12+1. 64
8 d 12.82+1. 64 10.78+1. 43 14. 68+2.15
15 d 10. 85+1. 67 8.85+0.66* 14.25+1. 674
Go/Gy
1d 52.6744.55 40. 0946.08* 49.8941. 78~
3d 56.40£3.03 31.17£6.02* 52.13+8. 764
8d 52.534+4.82  48.09=£4.80 50. 654+4. 49
15d 57.52£2.04 43.6443.65 51.45£6.74
Apoptosis
1d 24.6143.22 30.54411.18 33.2642.15
3d 21.55+6.51 52.6848. 77 25.17+7.032
8d 18.09+5. 96 25.5345.09 16.18+7.12
15 d 20.53£3. 34 39.3843.27" 20. 76 +6. 584

* P<C0.05, vs. control group; /\ P<C0.05,vs. 12 Gy/1 /1 d

group



182 DU I R 2 25 4 (B 2 O

%45

SR ULIE 2 3% 3. Bl S A] AG AE K, BT R
41 y-H2AX PHE: e 240 B g5 St 920 e 4, 0 R S 0L
Jeas 0 BREH v-H2AX FHAE I Jes 240 R 55 22 38 e 4
PARKRFI 4155 1.3.8 d i v-H2AX BH A% Fif 923 44 it

B T as A IR (P<<0.05),45 1.3 d yv-H2AX
BH 1 T 9 240 P 5 s 1 8 FLBRRE 4 (P<<0.05) . # #1L
HE S5 2 R S 3 ) £y y-H2 AX B b 8 40 B 5 2 1
XFHRAUAH 22 S G i 2E i L (P>>0.05),

B2 REABEBEMEREDNABRGERL
Fig 2 DNA damage of tumor cells in each group

A Control group; B: 12 Gy/1 f/1 d group; C: 22 Gy/11 {/15 d; a-d: 1,3,8,15 d, respectively
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Table 3 Number of y-H2AX positive tumor cells of xenograft tumor

Control 12 Gy/1{/1d 22 Gy/11 {/15 d
group group group
(n=5) (n=5) (n=5)
1d 1.60£0.89  10.20%+5.12*  1.20%£0. 454
3d 2.2040. 84 10. 20+1. 30 4.2042. 282
8d 2.40+1. 67 6.00£2.00* 4.0042.35
15 d 3.204+1.30 2.60+1.14 5.00+1.22

* P<C0.05, vs. control group; /\ P<C0.05, vs. 12 Gy/1 {/

1 d group
3 iFig
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