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Abstract

This study was carried out to investigate the effects on sister chromatid exchanges (SCEs)
and chromosome aberrations in PHA or LPS stimulated mouse spleen and bone marrow
lymphocytes after an acute whole body irradiation.

Frequencies of sister chromatid exchanges were significantly increased with the increased
dose(from zero to 400rad) but there was no differences between B-cell and T-cell. By times, the
maximum induced SCE levels was observed at 12 hours after irradiation and then returned to
base level at one day in 100rad group and three day in 400rad group.

There was a significant difference in chromosome aberration with increasing exposure. X-ray

irradiated chromosome aberration was long lived relative to SCE.
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This results show that counting the incidence of SCE may not provide a sensitive system

for detecting X-ray exposure.
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Fig. 1. Comparison of SCE frequencies

between B—cell and T—cell by
X~-ray dose in spleen and bone
marrow ( *control )

Table 1. Frequencies of SCE in mouse spleen and bone marrow lymphocytes cultured
12 hrs after an acute whole body irradiation
Dose Counted Spleen Bone marrow
(rad) Cell T- cell B - cell T-cell B- cell
0 30 4.28 + 0. 512 4.43 + 0. 49 4. 38 + 0. 39 4.52 + 0. 41

100 30 5.80 + 0. 47%* 5.40 0. 50 4.86 + 0. 47 5.57 + 0. 48%
200 30 5.93 + 0. 42%* 6.53 + 0. 49%* 5 45+ 0.51% 6. 53 + 0. 48%*
400 30 6. 27 + 0. 54** 6. 90 + 0. 53%™** 6.20 & 0. 53** 7.48 + 0, 527%**
* p<0. 05, *% p< 0. 01, *x% p < 0. 001

a:Mean+ S.E,

_58_



X =% A7 Aol W SCE wlxi
(Table 2) 100rad FoAl= 12A1 72422 T
Mol At & B F718 B ov, 400rad
oM Bel Tl 25 12A0FAA 7H4
s Pz @dlon, 1Y AR HEol QL
Aot a2 ol 4] PollA SCE #ine 914

Table 2.

& 5 dAct(Fig. 2).

Hufo R R 4 -9(Table 3) |E=EM o}
g A e s E JeEME dHs EXRE
# (= = centric fusion)ollom, 71& &
EREAMN S RE2 Bmel RemEE |mal
ol9l dose ~dependent & Z 32 ¢ Rovh, A

Frequencies of SCE in mouse spleen lymphocytes cultured by several time

intervals after an acute whole body irradiation

Cell Dose Time after irradiation
type (rad) 0 12 hour 1 day 3 day 1 week 3week 6week 9 week
4,282 5. 80** 4.25 5.12 4. 87
T—cell 100
+0.39  +0.47 4059 =+ 0.42 + 0. 49
4.43 5. 40 4.48 4.75 .29
B—cell 100 4
+0.49  +0.50 +0.36 047 + 0. 43
4.28 |27 ¥* L 20%* .10 . 50** 4.86 .6 11
T—cell 400 6 6 > 5 4. 62 4
+0.39 +£054 +0.3 +£056 +0 44 +0.48 +0.42 +0.68
4.43 . 90** 6.54** 5 42 5. 21 5.58 4. 87 4,55
B—cell 400 6
+0.49 +0.53 +0.53 +0.46 +0. 41 +£0.48 +0.43 £0.52
*% D 0.01
a: Mean+ S, E,
100 rad T-—cell
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Fig. 2. The change in the frequency of SCEs as a function of time after an acute
whole body X—irradiation in the B—and T-cell of spleen
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Table 3.

Frequencies of chromosome aberrations in spleen and bone marrow lymphocyte

cultured at 12 hours after an acute whole body irradiation

. Dose  Cells Aberration type

Tissue Cell type

(rad) scored X® Gaps Breaks® Rings Deletions Total (%)

Spleen T—cell 0 167 2 4 0 0 0 6( 3.6)

100 136 10 2 2 3 1 15(11.0)

200 100 8 9 5 0 2 15(15.0)

400 100 9 6 8 0 3 21(21.0)

B—cell 0 103 2 3 0 0 0 4( 3.9)

100 168 12 6 3 5 0 21(12.5)

200 108 12 4 0 2 1 14(13.0)

400 152 19 9 4 4 4 32(21.1)

Bone T—cell 0 100 5 1 1 0 1 7(C 7.0)

marrow 100 112 4 0 1 3 15(13.4)

200 100 9 5 3 0 4 18(18.0)

400 100 12 6 8 0 6 24(24.0)

B—cell 0 109 4 2 1 0 0 6( 5.5)

100 100 10 4 0 1 3 12(12.0)

200 100 8 3 0 7 0 13(13.0)

400 100 7 2 1 2 2 11(11.0)

a : Giant X —chromosome or centric fusion chromosome

b : Breaks include fragments,

The number in parenthesis indicates percentage of total aberration per cells scored in

each dose,
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