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Abstract: To study the human risk of cosmic environment (including radiations) in the flying body and
space base, (1) Morphological and functional effects (including changes in gene expression) of raiations
on human tissues maintained in super-SCID mice, (2) Microsatellite mutations and leukemia in the
offspring of mice in the space environment, and (3) Protection of radiation-induced disorders by food and
supplement, and effects of space environment (including micro-gravity) on human diseases are carried out

by using specific mouse models.
environment.

The first two projects are ready to be carried out in the space
As for Project 3, we demonstrated protection of leukemia and congenital malformations by

AHCC (Active Hexose Correlated Compound) treatment, as it was done by macrophages activated by

Pyran and BCG.

In humans, AHCC definitely helps cancer patients in reducing side effects of

chemotherapeutic drugs, getting a sense of wellbeing and improved intake maintains general condition.
Furthermore, AHCC protected radiation hazards by radiotherapy on the skin and mucous membrane of

head and neck cancer patients
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Table 1. Radioprotectors

Inhibition of Radiation Induced Disorders

“Radioprotector “

An agent that provides protection against the toxic
biological effects of ionizing radiation, mostly to Acute
Toxicity but not to Late Effects

Use for Nuclear War, Nuclear Accidents,
and also Radiotherapy and Chemotherapy
Sulfhydryl compounds; Very toxic, can not use in human.
Amifostine (WR-2721); Toxic, can not use in normal human
as radioprotector, but permitted to use for suppression of
side effects of cancer sedatives (FDA, USA).
CBLB502; A novel radioprotector (Science, 2008). An
agonist of TLR-5. May be usefull as radioprotector in
normal animal tissue and nuclear war.
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Retinoic acid
(Nomura ef al, 1983)

,' Promoting step?
-
Maldifferentiation

Teratogenized cells
(Tumorigenized cells)

{—= Immuno-
surveilance

Anomaly (Nomura et al, 1990)

(Cancer)

Immune surveillance may kill or eliminate altered cells causing cancer
and malformations and the lesion is replaced with reserved normal cells.

Fig.1. Bio-defense system to protect cancer and
malformation (Nomura, 1985)

Table 2. Suppression of radiation-induced late effects
(mutation, malformation, and cancer)

1. Error-prone repair inhibitors, etc;
Caffeine, Theophylin, Theobromin, Methyl-xanthines
(Nomura, Nature,1974, 76, Cancer Res., 1977, 83)
Agent dependent!
Antipain (Protease Inhibitor, Nomura, Cancer Res. Etc, 1980, 1983)

2. Vitamins, efc.;
Vitamine A, C, D, Retinoic Acid (Nomura, Cancer Res,
1983), Nicotinamide (Gotoh, Nomura, Muta. Res., 1988, 93)

3. Immune-system;
Pyran, P. acnes, BCG, Activated-Macrophages, etc.
(Nomura et al, 1990), AHCC (Nomura et al, this study)
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Fig. 2. Pyran or BCG pretreatment to prevent congenital

malformations; experimental procedures.
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Fig. 3. Suppression of X-ray and urethane-induced
malformation by Pyran-activated macrophages

Congenital malfor

Urethane (1.0 mg/g) ST
" BCG % s
-l— — pe0.05 10'val e D)
~ 40 - i TH paig—y b T
E 20 35-45days
2 after i. p.
0

None BCG; BCG; BCG; a-Mi;
15d  35d 554 35d

X-rays (1.43 Gy)

=
]

(107 viable cellsiml)

- o T
e

rl—l =)

Nons; NE0). AL Urethane 6r X-ray treated
pregnant mice

]

Congenital malforma

p<0.01

Adherentcells I

o
-1

Nomura ef al, J. Exp. Med., 1990

Fig. 4. Suppression of X-ray and urethane-induced
malformation by BCG pretreatment and
BCG-activated macrophages
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Fig. 5. AHCC pretreatment to inhibit radiation-induced
malformation and tumors in mice; experimental

procedure
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Fig. 6. AHCC pretreatment suppresses radiation-induced
congenital malformation in N5 mice
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Protection of Radiation Hazards
“Radioprotector” Use for Nuclear War, A and also
Radiotherap acute effects
ds, A (WR-2721), CBLB502; Highly toxic, can
not be used in normal human

Y. ag

ydryl

No. of patients:25 (head and neck-20 + esophagus-5)
Age: between 40-70 yrs. (both study and control group)
Sex: Study group (M-15, F-10), Control Group [M-12, F-13)
Stage of disease: Study (lII-18, IV-7), Centrol (111-15, 1V-10)
Radiotherapy (Curative: 60-70Gy over 6-Twks; Palliative: 20-30Gy over 2-3wks)

251 25 patients
P<0.001 P<0.01
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Fig. 7.
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