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Purpose: To characterize strain-specific differences in radiation response in murine tissues
with different radiosensitivity.

Materials and Methods: Six-week old male mice of 2 strains, C57Bl/6J and C3H/HeJ,
were given whole body ¥ -radiation with a single dose of 10 or 25 Gy. At different times
after irradiation, mice were killed and tissues with different radiosensitivity, thymus and
liver, were collected. Each tissue sample was stained with hematoxylin and eosin and
apoptotic cells were scored. Expression of p33, Bcl-2, Bel-x, and Bax was analysed by
western blotting and densitometry.

Results: Radiation induced massive apoptosis in thymus with a peak level at 8 h after
radiation. With 10 Gy irradiation, apoptotic indices in C57Bl/6J and C3H/He} were 81.0%
2.5% and 59.4+4.0%, respectively (p<0.05). Radiation upregulated the expression of
p53, Bel-x, and Bax, but not Bel-2; p53 with a peak level of 2.5 fold (C57Bl/6]) and
1.4 fold (C3H/Hel) at 4 h, Bax with a peak level of 2.6 fold (C57Bl/6J) and 1.3 fold
(C3H/Hel) at 8 h, and Bcl-x with a peak level of 11.1 fold (C57BI/6]) and 8.2 fold
(C3H/Hel) at 8 h after radiation. In liver, however, radiation-induced apoptosis was
minimal (peak apoptotic index of 2.1% in C57BIf6J and 1.7% in C3H/HelJ). None of p53,
Bel-2, Bel-x, and Bax was significantly increased.

Conclusions: Induction of apoptosis and regulation of related genes by radiation were
tissue specific. Strain difference of radiation-induced apoptosis was well coupled with the
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induction of related genes in thymus, a radiosensitive tissue. This study shows that
quantitative difference of radiation induced apoptosis by strain is regulated at the gene
level with the involvement of multiple genes,
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Fig. 1. Histology of C57BI/6J mouse tissues, thymus, untreated (A) and 8 h after 10 Gy irradiation (B) and liver, untreated
(C) and 8 h after 10 Gy irradiation (D). Armrows indicate apoptotic cells.
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Fig. 2. Radiation induced apoptosis by time in mouse
strains, C57Bl/6] (A) and C3H/HeJ (B). Data are
shown for 10 Gy (@) and 25 Gy (@). Apoptotic
index is percent number of apoptotic body per
1500 muclei, Vertical bars are standard errors of
meat,
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Fig. 3. Radiation induced apoptosis by time in mouse
tissues, thymus (A) and liver (B) after 10 Gy
irradiation. Data are shown for C57Bl/6) (@) and
C3H/He] (). Apoptotic index is percent number
of apoptotic body per 1500 nuclei. Vertical bars
are standard errors of mean.
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Fig. 4. Western blotting analysis for pS3, Bcl-2, Bel-x, and Bax in thymus of C57BI/6] mice (right).
Densitometric analyses are plotted (left) for p53 (@), Bel-2 (W), Bcl-x (A), and Bax (¥).
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Fig. 5. Expression of p33(A), Bcl-2(B), Bcl-x(C), and Bax(D} in thymus of C57BI1/6) mice(®) and C3H/
HeJ mice(lM) as a function of time after 25 Gy irradiation. Vertical bars are standard errors of mean.
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Fig. 6. Western blotting analysis for p53, Bcl-2, Bel-x, and Bax in liver of C57BI/6] mice (right). p53
is not detected. Densitometric analyses are plotted (left) for Bcl-2 (@), Bel-x (M), and Bax (V).
Vertical bars are standard errors of mean.

Fold increase

Fold increase

O T T T T T T 1
0 5 10 15 20 25 3
Time after radialion{h)

Fig. 7. Expression of Bel-2 (A), Bel-x (B), and Bax (C) in liver of C57Bl/6J mice (@) and C3H/Hel
mice (M) as a function of time after 25 Gy irradiation. Vertical bars are standard errors of mean.
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