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I Introduction

It has been well known that high dose or
high-dose-rate of ionizing radiation could impair
DNA repair and induce cancer or genetical
disorders (1). However, the effect of low-dose
radiation is not well identified, and a number of
studies are currently under way using in-vitro
and in-vivo systems. this study was designed to
explore  whether low-dose-rate (LDR) (0.07
cGy/hr) total body irradiation could be suppress
the development of thymic lymphoma in AKR/J
mice. In addition, radio-sensitive genes among
high- and low-dose-rate radiation exposed mice
were analysis using methodology of whole

genome microarray.

I Materials and Methods

Animals
AKR/] mice (Female, 7 weeks) used in this
study. All  experiments were handled in

accordance with the guidelines for animal
experiments of the Radiation Health Research
Institute (RHRI).

Irradiation

AKR/J mice were separated for irradiation (0 and
45 Gy). The gamma ray generator (IBL 147C,
CIS Bio International, USA) was used for
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high-dose-rate  (HDR) irradiation  (*'Cs, 0.8
Gy/min). Long-term Low-dose-rate Irradiation
Facility and subjected them to radiation
environment of dose-rate of 0.07 cGy/hr until the
final accumulated dose reached 45 Gy.

Thymic lymphoma

We bred mice in Long-term Low-dose-rate
Irradiation Facility and dead mice were autopsied.
In the autopsy, the mice were specified as cancer
incidence when the thymus weight was more than
twice as heavy as that before irradiation.

Microarray

We analyzed gene profiles in thymus using
Agilent  oligo
oligonucleotid). Microarray slides were scanned

microarray (4K,  60-mer
with a GenePix 4000B scanner and the scanned
image were analyzed using GenePix v6.0 software
to obtain the signal intensity of spots. Raw data

was normalized by median normalization method.

I Results and Discussion

Survival rates

Mice cared in a LDR irradiation environment were
shown higher survival rate after across from day
150 than those of mice exposed to HDR
rrradiation.  Statistical analyses showed that the



life-span of LDR
significantly longer (243 days) than those of the
HDR (208 days) and non-irradiated mice (230
days) (P = 0.02). (data not shown).

iradiated mice  were
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Fig. 1. Incidence of thymic lymphoma in AKR/J mice after

irradiation

high- and low-dose-rate irradiation. * P<0.01: non-irradiated
mice vs high- and low-dose-rate irradiated mice. ** P<0.001:
high-dose-rate irradiated mice vs low-dose-rate irradiation.

Table 1. Two fold commonly increased genes in thymus of

high- and low-dose-rate irradiated mice.

GenBank .
Genes . Functions
Accession NO.
Cd5l NM_009690 Apoptosis
Apoptosis /
Fcgr3 NM_010188 L
T and B-cell activation
Apoptosis /
Pycard NM_023258 ) .
p53 signaling pathway
Lilrb3 NM_011095
Igh-6 795476
Fcgr2b NM_010187 T and B-cell activation
MGC60843 AKO007163

Incidence of thymic lymphoma

The incidence of thymic lymphoma mice kept for
about 9 months under a LDR irradiation
environment indicated lower than those of
non-irradiated and HDR irradiated mice by 10 and
20%, respectively (Fig 1).

Microarray analysis
We profiled commonly detected genes in the

thymus of high- and LDR irradiated mice in terms
of carcinogenic pathways. Interestingly, apoptosis
(Cdol, Fegr3, and pycard) and T- and B-cell
immune (pycard, Lilrb3, Igh-6, FcgrZb, and
MGC60843) related genes were commonly activated
(Table 1). We profiled commonly expressed genes
in sampled thymus of high- and LDR irradiated
mice. However, DNA damage or their repair related
genes has been not observed. This result probably
suggested that the damaged DNA has repaired at
early stage of life (2).

I Conclusion

The data from this study demonstrates that a
strong reduction effect of LDR irradiation (0.07
cGy/hr) in thymic lymphoma incidence contributed
to elongate life-span. The commonly expressed
apoptosis (Cddl, Fegr3, and pycard) and immune
(pycard, Lilrb3, Igh-6, FcgrZb, and MGC60843)
related genes will be a potential radio—sensitizer
for ionizing radiation. From these experimental
studies it is evident that LDR whole body
rradiation could be used in the planning of cancer
treatment, and other measures such could be
added to further promote the efficacy of cancer
radiotherapy.
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