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Direct effect of radiation and chemicals on human tissues and 1ts mechanism
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Direct effects of radiation and chemicals on cancer and normal tissues were
detected using our super-SCID mouse system which maintains human organs/tissues for long period. Dose
dependent suppressive effects of X/gamma-rays, neutron, proton, helium and carbon ions on cancer growth
were compared, yielding relative biological effectiveness (RBE). RBE was C>>He>X in lung cancer, C>He=X
in prostate cancer, C>X in pancreatic cancer, and C>P X in all the three cancer tissues. RBE of carbon
ion for changes in gene expression was 4.6 in the normal lung tissues, the value being similar to the RBE
(approx. 5) of suppressive effects in the lung cancer tissues. RBE of carbon ion for changes of gene
expression was also similar to that of neutron (4.2) in the normal thyroid tissues, but affected gene
groups were different. Very small doses of TCDD to the transplanted thyroid tissues suppressed thyroid
hormone secretion.
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Fig.1. Growth Delay or Suppression of Human Lung Cancerin SCID
Mice by Carbon & Helium lon Irradiation
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Fig.2. Epilation and White Hair after Radiation Exposure

Source  Dose No. Epilation White hair
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Fig.3.Growth Delay or Suppression of Human Prostate Cancer
in SCID Mice by Carbon & Helium lon Irradiation
Carbon ion (n=8-12) X-rays (n=8-20)

g

3000

& &
£ 20 £ 000 T
£ p— w2 £ e unexposure
= = 2500 26
o 2000 | 16y @ Y
£ sy S 2000 {——5Gy
3 1o - - = —a—10¢
s 5oy 1 v g oy i
> e I 2 1000 n-g
O 500 2 T 1L~ Tow
5 5 —F—t T 1 1un
o 0
= 0 7 1 2% 34 “ = 0 7 14 2% 34 /n
Day after exposure Day after exposure
. 2500
‘€ Helium ion (n=7, 8)
£ 200 [ oo '§ Dose (Gy)
o 16y - 0 1 2 3 4 656 6 7 8 9 10
£ 1500 ——36y 2 g
£ e H et
3 i [T
S 1000 5 % —e— Helium lon
> 3 ey
Qo s o o
o
5. g .
0 7 14 26 34 “ w

Prostate Cancer 34 Days

Day after exposure

-
-

«
SN

Fig.4.Growth Delay or Suppression of Human Pancreatic Cancer

in SCID Mice by Carbon lon Irradiation
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Fig.5.Changes in gene expression of normal lung tissues
maintained in Super-SCID mice by Carbon lon
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Fig.6.18 Genes Responding to Carbon lon in Human Lung Tissue

IGLV1-44 - Immunoglobulin lambda variable 1- 44
IGKV4-1 - Immunoglobulin kappa variable 4-1
IGLJ3 - Immunoglobulin lambda joining 3
IGHM - Immunoglobulin heavy constant mu

IGK@ - Immunoglobulin kappa variable 3D-15, -11

IGLV2-14 - Immunoglobulin lambda variable 2- 14
VEGFA - Vascular endothelial growth factor A
ADM* - adrenomedullin

ENO2* -enolase 2

RGS1 - Regulator of G-protein signaling 1
RGS5 + Regulator of G-protein signaling 5
HIG2 - hypoxia-inducible protein 2

CLEC5A - C-type lectin domain family 5, member A
HK2* - hexokinase 2

SLC2A - Solute carrier family 2 member 3
KRT14 - Keratin 14

COL14A1 + collagen, type XIV, alpha1
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