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Irradiation in radiation therapy or bone marrow transplantation is known to
cause damage to normal tissues. Although some substances are reported to suppress
the damage(=radioprotectors), most of them have strong side effects and are not
applicable in vivo. However, ascorbic acid and AHCC (Active Hexose Correlated
Compound) are known as safe radioprotectors with antioxidant activity. While
examining some radioprotectors using mice, we found that ascorbic acid and AHCC

suppress fibrosis of lung and kidney caused by irradiation.
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Morphologic changes of the kidney

Macroscopic change Microscopic change
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A: not changed compared with sham radiation cases
B: changed slightly
C: changed moderately
D: changed severly

3 Hi#Ak Sircol assay

Sircol assay for the lung (soluble collagen ( £ g/mg lung))

radiation
saline AHCC Asc sham radiat.
2Gy x20 F  41.23+295 3484+392 3528+372 20.68+4.12
(240d) n=6 %k * n= %k * n=8 %k n=8
M 39.20+255 33.14+309 3299+398 19.33+384
n=7 %% * n=8 *x * n=8 *% n=8
2Gyx 10 F  29.26+3.84 26.05+4.05 2775250 19.28+3.60
(240d) n=8 * n=8 * n=8 * n=8
M 2830+569 24.86+239 2320328 1878+298
n=8 * n=8 n=8 n=8
20Gyx1 F 36.50%+1.88 33.96+0.97 35.46*+1.14 17.75+1.32
(195d) n=6 %% n=8 %k n=8 % n=8
M 3537+162 30.50%061 30.79+0.93 16.85%1.11
n=8 %k * =8 %k * n=8 %k n=8
15Gy x 1 F  30.22+4.13 2835+346 29.87+3.31 17.98+3.02
(195d) n=8 n=8 % n=8 ** n=8
10Gyx1 F 21.67+405 2023+385 1898+288 17.56+3.12
(195d) n=8 ** n=8 * n=8 ** n=8
M  2088+360 19.65+396 17.78%3.14 16.43+3.46
n=8 %k n=8 n=8 % n=8
4Gy x1 F 2031*4.15 1879+4.01 1822+358 16.20%+2.98
(Whole body) n=8 n=8 n=8 n=8
(180d) M 19.62+388 17.48+343 17.77%3.11 16.11%3.22
n=8 n=8 n=8 n=8
mean *=SD
* n=N *

left side*: significantly lower level compared with saline cases p<0.05
left side**: significantly lower level compared with saline cases p<0.01
right side*: significantly higher level compared with saline cases p<0.05
right sidex*: significantly higherr level compared with saline cases p<0.01

x4 BHEMRD Sircol assay

Sircol assay for the kidney (soluble collagen (1 g/mg kidney))

radiation
saline AHCC Asc sham radiat.
2Gyx20 F  4267%592 3791244 39.89+2.71 21.03+261
(240d) n=6 %% n=8 ¥k n=8 ** n=8
M 41.00%10.25 27.13%3.70 32.16+3.69 20.15%3.31
n=7 %k Fk N=8 *ok * n=8 %k n=8
2Gyx 10 F  3426+384 26.05+4.05 27.75%£2.50 20.38+3.80
(240d) n=8 ** n=8 %k n=8 *x n=8
M 30.30+7.69 19.86+2.39 2320+3.28 19.89+3.35
n=8 %k *k n=8 * n=8 n=8
20Gy x 1 F 4823%+4.99 44.45+565 46.88+3.38 24.05+7.36
(195d) n=6 %k n=8 n=8 %k n=8
M 30.00+295 25.08+3.75 2451+2.89 20.94+4.31
n=8 %% * n=8 *x * n=8 *k n=8
15Gy x 1 F  4751£475 37.26+3.67 38.63+3.61 21.14%392
(195d) n=8 %k Fk n=8 *ok Fok N=8 Aok n=8
10Gy x 1 F 3155485 26.05£4.05 27.75+2.50 20.38+3.80
(195d) n=8 %k * n=8 % n=8 ** n=8
M 2955+390 24.25+396 25.76+3.34 19.03+3.76
n=8 *x n=8 n=8 * n=8
4Gy x 1 F 25331466 25.21+4.21 23541356 22.23+453
(Whole body) n=8 n=8 n=8 n=8
(180d) M 2364+408 23.45+385 21.45+3.21 20.22+4.22
n=8 n=8 n=8 n=8

7 B HAHk D Sircol assay DJ T 7
Sircol assay Parametric multiple comparison test (Tukey-Kramer method)
Kidney Female Male
© ©
o) i~ . Mean+SD
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saline  AHCC  Asc sham saline  AHCC ~ Asc  sham
w *p<0.05
L **p<0.01
20Gy x 1 § © E!s
E 2%
ES £
§ 2
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3 E 15
‘e T
saline  AHCC ~ Asc  sham T qaine | AHCC | Asc | sham
#£5 IMiEF D Cystatin C assay
Cystatin C plasma assay (pg/ml )
radiation
saline AHCC Asc sham radiat.
2Gy x 20 F 568.37%17.15 54515+17.04 551.43=11.78 359.90+19.57
(240d) n=6 ** n=8 ** n=8 ¥k n=8
M  592.3+1993 561.36+17.51 563.06+14.12 376.28+17.99
n=7 %k *k n=8 *x * n=8 ** n=8
2Gy x 10 F  407.6+26.25 393.76+19.06 392.14%21.75 366.15+19.92
(240d) n=8 ** n=8 n=8 n=8
M 4315942081 42358+18.84 426.38=18.69 382.66+20.04
n=8 %% n=8 ** n=8 %k n=8
20Gy x 1 F 48494+1989 47911687 476.08+20.67 347.64+19.31
(195d) n=6 %% n=8 *x n=8 % n=8
M 507.03+3947 489.75+23.16 495.36::22.77 364.90+21.19
n=8 ** n=8 ¥k n=8 % n=8
15Gy x 1 F  437.36£3047 422.28+28.11 424.30+23.65 332.94+21.53
(195d) n=8 ** n=8 ** n=8 ** n=8
10Gy x 1 F  33548+3145 332.73%22.28 329.83%24.91 311.695+20.99
(195d) n=8 n=8 n=8 n=8
M 3568942764 354.31+31.76 351.89+2587 343.45+21.18
n=8 n=8 n=8 n=8
4Gy x 1 F 309.30%+2537 307.09+2541 306.14+21.06 295.18+20.82
(Whole body) n=8 = n=8 n=8
(180d) M 334212899 3218442468 327.98+27.76 312912303
n=8 n=8 n=8 n=8
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