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Development of a Noble Dosimetry Using Metaphase Analysis and
Micronuclei Assay of Bone Marrow Cells in Mice
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Abstract

Purpose: The purpose of this study was to develop in vivo dosimetries using both chromosomal aberra-
tions and micronuclei in mice to assess biological effects of radiations. Materials and Methods: Five
each mice were irradiated with 0, 1, 2, 3, 4, 5, 10 Gy of Cs-137 gamma-rays. We scored numbers of
chromosomal aberrations in metaphase spreads and numbers of micronuclei in bone marrow smears under
light microscope, and obtained the dose-response relationships. We also examined the relationship between
the two dose-response curves. Results: The frequency of both chromosomal aberrations and micronuclei
increased with dose, in a linear-quadratic manner. The delta, beta, and alpha coefficients were 0.0176,
0.0324, and 0.0567 for metaphase analysis (r=1.0, p<0.001) and 0.0019, 0.0073, and 0.0506 for micronu-
clei assay (r=1.0, p<0.001). The frequency of chromosomal aberrations and micronuclei in diffirent
radiation doses was significantly correlated (r=0.99, p<0.01). Conclusion: In vivo dosimetry using either
metaphase analysis or micronucleus assay was feasible in mice. These methods could be useful to evaluate
biological effects of radiation. (Korean J Nucl Med 2000;34:74-81)
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Fig. 1. The dose-response curve obtained by scoring cells with
chromosomal aberrations shows linear quadratic dose
response equation, YDR=0.0176 +0.0324D +0.0567D".
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Table 1. Frequecy of Chromosomal Aberrations according to Radiation Doses

Mice

77

Dose (Gy) Numbers of mouse Cells scored D* RT D+R* YDR® S.D."
0 5 3,021 3 2 5 0.002 0.002
1 5 3,011 193 128 321 0.107 0.005
2 5 1,032 201 137 338 0.330 0.055
3 5 1,022 384 255 639 0.625 0.045
4 5 1,000 633 422 1,055 1.055 0.066
5 S 370 369 246 615 1.662 0.190
10 S 255 894 596 1,490 5.843 0.672
* Total numbers of dicentric chromosomes.
T Total numbers of ring chromosomes.
¥ Total numbers of chromosomal aberrations (dicentric chromosomes =+ ring chromosomes).
; Frequency of chromosomal aberrations per cell.
" Standard deviation.
Table 2. Frequecy of Micronuclei according to Radiation Doses
Dose (Gy) Numbers of mouses  Cells scored Total numbers of MN* FMN)T SDf
0 5 5,121 5 0.001 0.001
1 S 5,021 310 0.062 0.005
2 5 4,975 1,086 0218 0.015
3 5 4,785 2,274 0.478 0.046
4 5 4,555 3,873 0.841 0.066
* Total numbers of micronuclei
T Frequency of micronuclei per polychromatic erythrocytes
¥ Standard deviation
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Fig. 2.

The dose-response curve obtained by scoring micronu-
clei in polychromatic erythrocytes shows linear quad-
ratic dose response equation, F(mn)=0.0019+0.0073D

+0.0506D°.
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