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Evaluation of Human Biodosimetry
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Abstract

Purposes: There are about 44,000 radiation workers in Taiwan, including in
fields of nuclear power plants, industries, hospitals, research institutes and so on. It is
necessary to setup a biodosimetry laboratory if radiation exposure accidents occur.
Dicentric Chromosome Assay for Dose estimation is considered to be an important
first step in the medical treatment of persons exposed to radiation. Many countries
around the world have been making great efforts to develop better capabilities for
emergency preparedness nuclear accidents.

Methods: Dicentric chromosome assay (DCA) was established by automated
digital microscopic imaging as a golden standard for biodosimery estimation. The
blood samples were irradiated with 0, 0.5, 1, 2, 3, 4 and 5 Gy *°Co gamma rays at
room temperature. Blood samples collected from a health donor were cultured. DCA
was analyzed by microscopic imaging.

Results: The dose—effect calibration curve by ®®Co gamma rays was established.
Our laboratory constructed a dose—effect calibration curve for the yield of dicentrics
for ®°Co gamma rays in the 0 to 5-Gy range, using the maximum likelihood
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linear-quadratic model, Y=C+aD+BD? The alpha and beta coefficients were 0.07 and
0.07, respectively. Interlaboratory comparison was also confirmed the results.

Conclusions: This study revealed low LET (®*Co gamma rays) dose-effect
calibration curve established in our laboratory. It is helpful in preparedness for
radiological emergencies in Taiwan.

Keywords: Biodosimetry, Dicentric Chromosome.
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Dicicell

0 2 4
Dose (Gy)

—&— ORISE Co-60
—=—Japan Co-60
—#—HC-Co-60

—+— AFRRI Co-60
—&—HC 2002-Cs-137
—e—Taiwan Co-60 2013
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Dose

% 102 # %4 ¢ R g & Dose Estimate 4 474 %

NO. of cells NO.of Dicentric distribution variance/

(Gy) scored dicentrics 0 1 2 3 4 5 6 7 mean ratio v Yield
0 1088 1 1087 1 0 0 0 0 0 0 1 0.001  0.000919

0.25 696 17 680 15 1 0 0 0 0 0 1.09 1.82  0.024425

0.5 635 36 600 34 1 0 0 0 0 0 1 0.008  0.056693
1 678 88 596 76 6 0 0 0 0 0 1.01 0.149  0.129794
2 357 153 231 103 19 4 0 0 0 0 0.979 -0.276  0.428571
3 315 262 136 119 41 16 2 1 0 0 1.02 0236 0.831746
4 233 361 42 9 68 33 9 1 1 0 0.817 -197  1.54935
5 240 479 26 71 67 40 27 8 1 0 0.862 -1.51  1.995833

Results:

Yield, aberrations per cell

ML_Linear-Quadratic_Fit_Yield = 0.0009 (+/- 0.0011) + 0.0708 (+/- 0.0136) * D + 0.0703 { +/- 0.0048 )*D"2
Weighted Chi Squared = 6.7340, Degrees of Freedom = 5, p value for goodness of fit = 0.2412
p values for coefficients (z-test): p_A = 0.4207, p_alpha = 0.0035 p_beta = 0.0000

Correlation coefficient, r = 0.9960
Yield Curve

| m Data — Yieki Curve  Upper 95% CI — Lower 5% CI |
25 """" CTTTTEEN (i R Tt CTTTEEES (o FTTTEETE CTTTTEEA (o B
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