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The project adopted a roll-on approach to improve the technical ability in control
practice and radiation protection measurement technology according to the updated
regulations of the radiation management structure and technical specifications
suggested from the International Atomic Energy Agency and the European Union.

To improve the research and the technology on the evaluation of radiation detectors
for testing and calibration, and to enhance the personnel and biological doses
assessment considering the domestic and international trends is the priority of our
national laboratory to strengthen the accuracy and credibility of radiation measurement
and dosimetry.

There are three subprojects in our four-year project: (1) Researches on the
establishment for the updated regulations of the radiation protection management
system: the radiation protection technical specifications referring to the latest
international trend and the impact of new regulations, and the radiation doses to the
lens of the eye and to the fetus are investigated in this project; (2) Researches on the
improvement of radiation detection and measurement system, and the dose
verification methodology: the performances of the certification technology for
personnel dose evaluation and radiation detector calibration are assessed in this project;
and (3) Researches on the improvement of the evaluation and technology for human
chromosome abnormality analysis: a continuous research on the domestic database for
background value and dose response curve of the chromosome. All efforts of this

project aims to pursue and to provide a higher level of the regulation of radiation safety.

Keywords: Ionizing Radiation, Radiation Protection, Radiation Safety Standards,
Radiation Measurement, Biological Dose.
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* 46~ F 2% A% kB ﬁi:f',/—? 7 2 & & % (Dhand, Dhand skin,
Dlens, E)
Dose rate None Syringe shield(A) Lead shield(B) Both(C)
pSv/Bg s re pSv/Bqg s re pSv/Bqg s re pSv/Bq s re

2017 Dhand 1.56E-03 | 0.04% | 1.56E-06 | 0.37% | 1.57E-03 | 0.01% | 1.89E-06 | 0.07%
Diens 1.27E-05 | 2.85% | 8.04E-08 | 0.51% | 8.33E-08 | 10.69% | 1.39E-09 | 15.81%

E 2.27E-05 | 0.26% | 5.55E-08 | 1.99% | 1.04E-07 | 1.08% | 5.72E-10 | 2.98%

9mTe Dhand 1.83E-03 | 0.03% | 8.34E-07 | 0.36% | 1.85E-03 | 0.01% | 2.17E-06 | 0.04%
Diens 1.63E-05 | 2.32% | 1.66E-07 | 6.43% | 1.01E-07 | 8.67% | 1.55E-09 | 10.20%

E 2.68E-05 | 0.21% | 8.04E-08 | 1.45% | 1.46E-07 | 0.73% | 1.15E-09 | 1.36%

123) Dhand 1.97E-03 | 0.03% | 7.75E-07 | 0.36% | 1.99E-03 | 0.01% | 6.38E-06 | 0.03%
Diens 1.77E-05 | 2.32% | 1.54E-07 | 6.43% | 9.17E-08 | 8.58% | 1.65E-09 | 14.39%

E 2.78E-05 | 0.21% | 7.46E-08 | 1.45% | 1.43E-07 | 0.72% | 1.32E-09 | 1.81%

’Ga Dhand 2.08E-03 | 0.03% | 2.33E-04 | 0.03% | 2.10E-03 | 0.01% | 2.35E-04 | 0.02%
Diens 1.82E-05 | 2.69% | 1.17E-06 | 3.91% | 1.83E-07 | 8.99% | 2.06E-08 | 12.80%

E 2.88E-05 | 0.24% | 2.76E-06 | 0.26% | 2.32E-07 | 0.72% | 3.67E-08 | 0.87%

131) Dhand 6.08E-03 | 0.03% | 3.10E-04 | 0.04% | 6.10E-03 | 0.01% | 3.04E-04 | 0.01%
Diens 4.93E-05 | 2.52% | 1.34E-06 | 4.93% | 1.50E-07 | 12.95% | 1.14E-08 | 12.74%

E 7.17E-05 | 0.23% | 3.39E-06 | 0.32% | 2.16E-07 | 0.82% | 1.26E-08 | 0.92%

18F Dhand 1.69E-02 | 0.08% | 2.24E-03 | 0.02% | 1.70E-02 | 0.01% | 2.25E-03 | 0.01%
Diens 1.44E-04 | 7.72% | 8.01E-06 | 2.98% | 6.01E-07 | 10.25% | 5.97E-08 | 13.33%

E 1.92E-04 | 0.72% | 2.38E-05 | 0.17% | 5.57E-07 | 0.80% | 7.84E-08 | 0.91%

3Ll re i 4p ¥:% 4 (relative error)
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1.5x10* 1.2x10°
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% 8000~270000 2.
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B eris & cnd B B R E T 00 B2 MIBBRR P TR
T d Dlens/Ea Dhand/E gtl/f'___ ’

= 3EE -

kg

AT P FERE LMRN G R REE AT
B’ilﬂi’kg‘%%ﬁﬁ?iﬁ’ﬁ A £
D, /E None Syringe Shield(A) L-block(B) Both(C)
27 0.56 +2.86% 1.45 £2.05% 0.80 +10.74% 2.43 +£16.09%
PP e 0.61 +2.33% 2.07 +6.59% 0.69 +8.70% 1.35 £10.29%
2 0.64 +2.33% 2.07 +6.59% 0.64 +8.61% 1.25 £14.50%
“Ga 0.63 £2.70% 0.42 £3.92% 0.79 £9.02% 0.56 +12.83%
Bl 0.69 +2.53% 0.40 +4.94% 0.70 +£12.98% 0.91 £12.77%
Pg 0.75 +7.75% 0.34 +£2.99% 1.08 £10.28% 0.76 +13.36%
Average | 0.65+10.54% | 1.12%17.53% 0.78 +25.41% 1.21 +39.94%
% 4-8: 1‘?—*{%%# RERTH e Bgrig T
SR B B
D,.../E None Syringe Shield(A) L-block(B) Both(C)
27 58.43£0.26% | 29.11+2.01% 12683 +1.08% 3300 +2.98%
e | 62.524021% | 10.70 £1.48% 11641 +0.73% 1809 £1.36%
2 64.79£0.21% | 10.70 +1.48% 12720 +£0.72% 4901 £1.81%
“Ga 66.04£0.24% | 80.27 £0.26% 8275 +0.82% 6076 +£0.87%
Bl 76.94 £0.23% 89.25 0.32% 25602 £0.82% | 24787 £0.92%
Pg 79.98 £0.72% | 91.14+0.17% 27657 +0.80 27704 + 0.91%
Average | 68.12£0.98% | 51.86+1.42% 16430 £2.20% | 11430 +3.22%
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% & (H :uSv/Gy/cm?)

%49 RN TS F R R AR K
Tube voltage None Mounted Personal Both

80kVp 3.23E-01 £2.20% | 1.69E-01 +3.49% | 2.80E-02 £3.02% | 9.03E-03 +4.83%
E/DAP 100kVp 4.60E-01 £1.86% | 2.41E-01 £2.97% | 4.57E-02 £3.06% | 1.59E-02 +4.14%
120kVp 5.74E-01 £1.62% | 2.98E-01 £2.58% | 6.25E-02+2.74% | 2.31E-02 +3.61%
80kVp 3.32E-01 £1.29% | 1.82E-01 +1.67% | 3.16E-01+£1.32% | 1.75E-01 +1.20%
Dre! 100kVp 4.32E-01+1.15% | 2.57E-01 £1.42% | 4.06E-01 +1.18% | 2.47E-01 £1.02%
o 120kVp 5.18E-01+1.04% | 3.28E-01 £1.25% | 4.82E-01 +1.09% | 3.14E-01 +£0.91%
80kVp 6.49E-01 £9.29% | 1.23E-01 £22.86% | 3.88E-01 £11.90% | 5.20E-02 +20.34%
Diens/ DAP|  100kVp 8.22E-01 £8.18% | 1.61E-01 +£14.98% | 5.15E-01 £10.04% | 9.69E-02 +15.71%
120kVp 1.00E+00 +7.23% | 2.26E-01 +14.21% | 6.49E-01 £8.97% | 1.39E-01 £12.30%

% 4-10 @ s R e ¢ F o 4 R AR B % £ F(H :uSv/Gy/lenr)

Tube voltage None Mounted Personal Both

80kVp 7.23E-01 £1.69% | 5.85E-01+2.01% | 1.64E-02 +6.58% | 5.49E-03 £10.22%
E/DAP 100kVp 1.00E+00 +1.42% | 7.82E-01+1.72% | 3.12E-02 +4.40% | 1.30E-02 +6.27%
120kVp 1.26E+00 +1.23% | 9.59E-01 £1.52% | 5.23E-02 +4.02% | 2.39E-02 +4.87%
80kVp 2.20E-01+1.53% | 1.57E-01 £1.75% | 1.95E-01+1.62% | 1.41E-01 £1.30%
P! 100kVp 3.46E-01 £1.24% | 2.61E-01 +1.38% | 3.07E-01 £1.31% | 2.34E-01 +1.04%
A 120kVp 4.64E-01 £1.06% | 3.60E-01 £1.19% | 4.07E-01 +£1.14% | 3.19E-01 £0.89%
80kVp 6.60E-01 £8.14% | 9.17E-02 +£21.68% | 4.06E-01 £10.55% | 4.71E-02 +21.32%
Diens/ DAP|  100kVp 9.19E-01 £6.95% | 2.28E-01 £14.03% | 4.97E-01 +9.72% | 9.77E-02 +15.39%
120kVp 1.24E+00 +5.94% | 2.32E-01 £13.41% | 6.96E-01 +£7.92% | 1.13E-01 +13.53%
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Z 111:

IER T S PR A ME RS

# F(H :uSv/Gy/cm?)

Tube voltage

None

Mounted

Personal

Both

E /DAP

80kVp
100kVp

120kVp

1.29E+00 +1.28%

1.77E+00 +1.06%

2.20E+00 +£0.94%

8.08E-01 £1.60%

1.11E+00 +1.33%

1.38E+00 +1.15%

1.73E-02 +6.89%

3.81E-02 +4.97%

6.69E-02 +3.85%

8.45E-03 £7.39%

2.14E-02 +4.79%

3.89E-02 £3.70%

Dhand /

DAP

80kVp
100kVp

120kVp

4.71E-01 +1.02%

7.44E-01 +0.83%

9.96E-01 £0.72%

3.64E-01 £1.13%

6.02E-01 +0.90%

8.24E-01 £0.77%

4.19E-01 +1.08%

6.58E-01 +0.88%

8.82E-01 £0.76%

3.31E-01 £0.84%

5.44E-01 £0.66%

7.49E-01 £0.57%

Dlens/ DAP

80kVp
100kVp

120kVp

6.38E-01 £7.73%

1.18E+00 +6.27%

1.70E+00 +5.32%

3.06E-01 £11.11%

4.67E-01 +£9.39%

6.97E-01 £7.84%

3.97E-01 £9.67%

6.89E-01 £8.31%

1.05E+00 +6.83%

1.93E-01 £9.71%

2.59E-01 +8.95%

4.09E-01 £7.26%
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b bR T 5 4 20kVp 94
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“rig AR T bl

Head None Mounted | Personal Both
E/DAP (80kVp) 0% 48% 91% 97%
E/DAP (100kVp) 0% 48% 90% 97%
E/DAP (120kVp) 0% 48% 89% 96%
Dhand/DAP (80kVp) 0% 45% 5% 47%
Dhand/DAP (100kVp) 0% 41% 6% 43%
Dhana/DAP (120kVp) 0% 37% 7% 39%
Diensy DAP (80kVp) 0% 81% 40% 92%
Diens/DAP (100kVp) 0% 80% 37% 88%
Diens/DAP (120kVp) 0% 77% 35% 86%
Heart None Mounted | Personal Both
E/DAP (80kVp) 0% 19% 98% 99%
E/DAP (100kVp) 0% 22% 97% 99%
E/DAP (120kVp) 0% 24% 96% 98%
Dhand/DAP (80kVp) 0% 29% 11% 36%
Dhand/DAP (100kVp) 0% 25% 11% 33%
Dhand/DAP (120kVp) 0% 22% 12% 31%
Diens/DAP (80kVp) 0% 86% 38% 93%
Diens/DAP (100kVp) 0% 75% 46% 89%
Diens/DAP (120kVp) 0% 81% 44% 91%

FOA120 R R R R Y B A S AR D
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N
(98]
\-.n

Bs \q.

= A2 % I

Abdomen None Mounted | Personal Both
E/DAP (80kVp) 0% 37% 99% 99%
E/DAP (100kVp) 0% 37% 98% 99%
E/DAP (120kVp) 0% 37% 97% 98%
Dhand/DAP (80kVp) 0% 23% 11% 30%
Dhand/DAP (100kVp) 0% 19% 12% 27%
Dhand/DAP (120kVp) 0% 17% 11% 25%
Diens/ DAP (80k VD) 0% 52% 38% 70%
Diens/DAP (100kVp) 0% 61% 42% 78%
Diens/DAP (120kVp) 0% 59% 38% 76%
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Dhand / E None Mounted Personal Both
80kVp 1.03 £2.55% 1.08 £3.87%  11.29+3.29%  19.38 £4.97%
100kVp 0.94 £2.19% 1.06 £3.29% 8.89+£3.28%  15.48 +4.26%
120kVp 0.90£1.93% 1.10 £2.87% 7.71£2.95%  13.60 £3.72%

Diens / E None Mounted Personal Both
80kVp 2.01+£9.55%  0.73+£23.13% 13.83 £12.28% 5.76 £20.90%
100kVp 1.79+8.39%  0.67+15.27% 11.28 £10.50% 6.08 £16.25%
120kVp 1.75+7.41%  0.76 £14.44%  10.3949.38%  6.03 £12.82%

4140 FHEEE > BRI LWAR - ARG AR @
Dhand / E None Mounted Personal Both
80kVp 0.30 £2.28% 0.27 £2.67% 11.86 £6.77%  25.69 £10.30%
100kVp 0.35 +1.88% 0.33 £2.20% 9.84 +£4.59% 17.93 £6.36%
120kVp 0.37 £1.63% 0.38 £1.93% 7.78 £4.18% 13.36 +4.95%
Diens / E None Mounted Personal Both
80kVp 09148.31%  0.16£21.77% 24.73 £12.43% 8.58 £23.64%
100kVp 0.92+7.09%  0.29£14.13% 15.95+10.67% 7.50 £16.62%
120kVp 0.99+6.07%  0.24£13.50%  13.32+8.88%  4.72 £14.38%

4-15 : P’E{K%EZ}E% v PR IR R o K8 A
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Dhana / E None Mounted Personal Both
80kVp 0.37 £1.63% 0.45+1.96%  24.20+6.67%  39.15£7.44%
100kVp 0.42 +1.35% 0.54£1.60%  17.26 £5.05%  25.40 £4.83%
120kVp 0.45+1.18% 0.60£1.39%  13.17+3.93%  19.25+3.74%

Diens / E None Mounted Personal Both
80kVp 0.50+7.83%  0.38+11.22% 2298 +11.87% 22.79 +12.20%
100kVp 0.67 £6.36% 0.4249.48%  18.06 £9.68% 12.09 £10.15%
120kVp 0.78 £5.40% 0.514£7.92%  15.66 +7.84%  10.51 £8.15%
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(B 4-38) > vpked 5mm E & 2z B 4 (PMMA) 2= > Fl{rE
=5 200mm > Fl4B 5 200mme 5 i Rl BAR S E Ast
REEZEP o i Bl R AR X k4 3 m ek i o
%15m%@&ﬁ$@¢43mﬁuéi%$W§%’%é
EAET 1O mM a2 1IREHEF - £ R 1.5 8 e ITHRE
i (Exradin AS P5#iy) 2 PEER I 0 A H AP o FiF 2 TR
Eer FlF o £ 2R 3 e Iffﬂﬁ@»” PEELT N 0 B2 %
FHE FF o TR 3 R A R K2 R (E 4-21) -

% 4-20 ~ 1SO 4037-3 45 2 e 3h K & A H] £ #3575

hpk(3 ;5 N,a)eyl in Sv/Gy for a distance of 2.5m and
Radiation Quality
the angle of incidence, a of 0°
N-40 1.28
N-60 1.54
N-80 1.66
N-100 1.63
N-120 1.58
N-150 1.52
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No. 7, Zhongshan S. Rd, Taipei City 100, Taiwan
TEL: 886-2-23562481 FAX: 886-2-23957853 Email: tsnm.twi@gmail.com

Oct, 15, 2021
Dear Mr./Ms. BL%E % :

We are pleased to inform you that your submission for the 2021 Annual
Symposium on Society of Nuclear Medicine, Taiwan (R.O.C.), entitled
“Evaluation of Human Biodoesimetry”, has been accepted as an ePoster
presentation (acceptance number: PB30 ). For more information, please

see the attached pdf file.

Please let us know if you have any further question.

Best regards,

Ruoh-Fang Yen, M.D.,Ph.D Shih-Chuan Tsai, M.D
President, President, 2021 Annual Conference
The Society of Nuclear Medicine, The Society of Nuclear Medicine,
Taiwan (R.O.C)) Taiwan (R.0.C.)

Yuh-Feng Wang, M.D..Ph.D Ching-Chu Lu, M.Sc

Chair, Scientific Committee, 2021 Secretary General,

Annual Conference The Society of The Society of Nuclear Medicine,
Nuclear Medicine, Taiwan (R.0.C.) Taiwan (R.O.C.)
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ORIGINAL ARTICLE [ ) chesk forupdates|

Intercomparison of conventional and QuickScan dicentric scoring for the
validation of individual biodosimetry analysis in Taiwan

Wan-Chi Lin®*, Kang-Wei Chang®*, Tse-Zung Liao?, Fang-Yu Ou Yang?, Tsui-Jung Chang®, Ming-Chen Yuan¢,
Ruth C. Wilkins®, and Chih-Hsien Chang®

%Isotope Application Division, Institute of Nuclear Energy Research, Taoyuan, Taiwan; PLaboratory Animal Center, Taipei Medical University,
Taipei, Taiwan; “Neuroscience Research Center, Taipei Medical University, Taipei, Taiwan; “Health Physics Division, Institute of Nuclear Energy
Research, Taoyuan, Taiwan; “Consumer and Clinical Radiation Protection Bureau, Health Canada, Ottawa, Canada; FDepanmem of Biomedical
Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan

ABSTRACT ARTICLE HISTORY
Purpose: The dicentric chromosome assay (DCA), the gold standard for radiation biodosimetry, Received 4 March 2021
evaluates an individual absorbed radiation dose by the analysis of DNA damage in human lym-  Revised 12 April 2021

phocytes. The conventional (C-DCA) and QuickScan (QS-DCA) scoring methods are sensitive for ~ Accepted 20 April 2021
estimating radiation dose. The Biodosimetry Laboratory at Institute of Nuclear Energy Research
(INER), Taiwan, participatec.l in intercomparison exercises conducted by Health Canada (HC) in Biodosimetry; dicentric
2014, 2015 and 2018 to validate the laboratory’s accuracy and performance. chromosome assay;
Material and methods: Blood samples for the conventional dose response curve for Taiwan were intercomparison exercises;
irradiated with 0, 0.25, 0.5, 1, 2, 3, 4 and 5Gy. Ten blind blood samples were provided by HC. radiation accident

Either or both of two methods of conventional (C) or QuickScan (QS) scoring could be chosen for

the HC's intercomparison. For C-DCA triage scoring, only cells with 46 centromeres were counted

and each scorer recorded the number of dicentrics in the first 50 metaphases or stopped scoring

when 30 dicentrics were reached. Scorers also recorded how much time it took to analyze 10, 20,

and 50 cells. Subsequently, the data were entered into the Dose Estimate software

(DoseEstimate_v5.1) and dose estimates were calculated. With QS-DCA scoring, a minimum of 50

metaphase cells (or 30 dicentrics) were scored in apparently complete metaphases without verifi-

cation of exactly 46 centromeres.

Results: For the blinded blood samples irradiated at HC and shipped to INER, the mean absolute

deviation (MAD) derived after scoring 50 cells for C-DCA and QS-DCA was <0.5Gy for all three

intercomparisons, meeting the criteria for acceptance.

Conclusion: The results indicated that the Biodosimetry Laboratory at INER can provide reliable

dose estimates in the case of a large-scale radiation accident.

KEYWORDS

B 4-42 ~ W% 7%~ [ Intercomparison of Conventional and
QuickScan Dicentric Scoring for the Validation of Individual
Biodosimetry Analysis in Taiwan ; 71| & *% International Journal of
Radiation Biology

WEF L € B T

73



FHRHRIFRIVHILE  ZEAR2FHNERREZLAN

4

=y
oo

[x}

ARAPREFTHT 103104 2 107 # B %82 d 4
£ 5 A U BEPEORE L FoE e A 110 £ R FH S
v i”\ fFd IRB-FEE > d 3t COVID-19 £ 35 > Beta
PRE -2 A R RV HPEAL T EK > S Bl S
LR M EEBERAPFTHREE %ﬁ E2Ep
FoRFTVHEHBT  HREP CRREITFLETRT LI ME
AP T
SJEREF 3 ER 56%;%.2}, ﬁ’ 5P
PATerE g e 22 BT AU 2 2 (L 3 +
£F 048 (HEFO) £ p2 +L%§O«'%%5@z (#
O] o IR o d AP FEROEFREL R
o ;)J\;Lt/afd_*%-ﬁﬂm_r,g_*ﬂ ‘B 3\« wg_‘g.fa 5&,; 7 Co-60 %3,1—
TRHRpHEHMEMEHLAFESEMERKE) IR > B
R SETWERE S g B R
i ‘%EZ%&L%%%*' W F RS MR R s W 5@
Aot LEHREIAPERE vOLA PSRN AT
FREEVHEHIN T FRIEY BRLI HEY 4T
i# (conventional-DCA > C-DCA)fr-it 4 ¢ R Y & & 372
(QuickScan-DCA) > 7 B 5tk A 247 » & B F A~ 47 50 3
mre o
17 % % 41 * Dose Estimate & ¥ #8585 7 % 3 &4 47 4
RrmAE B "SR I T R AT 2 R
22105 Gy FRIGEH L/ 1 E U z-test ;77 X RIF &

]

|

ol

\

f

Lo X Vo os oot s N PIRPEN
£ ’Z=Q’ Ho X 27 F:HHE 2 THE - MF-*F'T":' |
(e}
T 02 2T R Y 222 A AT ARE o

FHBPNFHREEHDS Fé&ﬁ'%f’éﬁ”fﬁ‘ﬁﬁﬁi% = (1)
C-DCA » 47> Z e g ¥ Ao ES 2t i 7\1—\7”‘0 B {S
E50 rmEFLru i 100% -~ 85.7%% 57.1% 3 %F % 3%

74



T 5 H3m809%(§]444\z\424) 0(2)QS—DCAA\+'—?
/i‘ﬁﬁj ﬁ’»l’ﬁ Fjﬁ’ﬁﬁﬁ’ﬂr K#LO ﬁ’»'**’*k"go
FEZ o w i 85.7% ~ 71.4%3% 57.1% 3 %G %3 L5l ¥

5 71.4% (B 4-45~ % 4-25) ° (3) C-DCA # QS-DCA 4 4%
Sikzoz BERELT 20 HERBEMA LFRE AT 4B
%A (B 4-46)

PR AT AR A TR E R I T
FERPFETRRE AR A A om&aﬁzmmi%%w
B 2GyZ PAER K ¥ F KB ARGk o 4 MEY &
20 FE f»’rv‘a*ﬁjsf_, 1}};}% s AT E :lé’»—%%'d il L g
*wﬁ’ﬁﬁﬁﬂ%&?%;mew% SOEE & Al

Baa s o RPN AFREHLE - Tk EZ AR A PAEA
7 O o

M

% 424 3 B S% 34 C-DCA 2~ 47 50 3f e i i3
AL E

F AL | T FAE (0.5 Gy) =AML (Gy)
(Gy) 1 T | e | A0 % O
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(Gy) 1 T | s | 20 % O
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;}F—;; P FABET o F 2D F A 1,000 3 T 3k e P
Tl B (0-28) 27 MEY SRE -2 PRHEFTHRZ
10 ERRR 3G FRAFBELI WME? 40470 =
A4 3,049 sphmre > WH I 1 3w Y 31 B &
(dicentric) ( % 4-26) ° %3 101 £ 110 & B £ % = 31 & ¥
BRAFFALI AT — £ 447 31,460 S w2 > F IR 23 B
e & (dicentric)*t 22 3gfmre @ o R FTHERA ¥ F
a2 55 073 % 0 & 1000 (g mre P 5 0.73 B EEP &8
4 &Koo

2426 -MOERRA ~3 4 ¢ MEY ST FEATESE

S5 % - B e % = b
AR i S 1009 1034 1006
2ol i e 1 0 0

+ 20k () 0.991 0.000 0.000

t“ G AP EFFEERAEES RFY A7 0T B
HERHRZENMFRY 1T (FOFRFRR) H
be 3 b #7’ TRAIHMEY o4 ARBE-HEHO
BEEIHFRFLIFHAZLRAZAFHELF R E-

2. 2> gamma-H2AX 2 A 473 2 > P2 2 B ER

v -H2AX B =7 E Y AL Rp s 0 H- f@
FATA FoR| R TG EE ﬁ‘ﬁ/EJQZ’\iﬂ "Lﬁagﬁ fELZ\' 4-
27

79



427 B¢ 44 Bp T ¥ gamma-H2AX ip) T2 W

I p Y A d Rp s gamma-H2AX B %
PP AR el A gamma-H2AX }-v¢
e ERG I TR )
. s g W | 0 DB EER
= 5 e i@ H2AX v Bipk
RE®%E L
i & 4 gamma-H2AX
v
ILER - = 48 & 72 /| pE £ A
H & 1 5?‘]%’ 13| 0.1~5 Gy 0.02 ~5 Gy
AT R B (1~23%F) P (12 ~24 /| p)*
H oM FE R B 3 3 *
=~ A o 3

*her 0.1 Gy = &~ F > %3 0.1 Gy # R#&05 gamma-H2AX ¥
kR B A TR B 12~24 ) BF K2 0.1 Gy @Rl
15 gamma-H2AX # sk £ 85 iy 4 47 97 7 PR D)0 2 32 ok
B2 B AIIHMH T oA BHNE 1~2F7F % -
*kgamma-H2AX F-v >>me 1§ S f5 64 PR otis 5 A 4ap B 40352
83 45~60 & daE T B < B0 2 18 “xs’. LENS AT R R R R Tk
X o i€ FIFEE DNA B4Rac 4 @ 5 128 > &a PEHE TR
2 HFER -

A FE 109 E R T HET 38w & (Flow cytometry)
W% % & LA 'HA 172 (ELISA)~ 7 gamma-H2AX 3-v
PFo B i gACR o Flt A& RE* Flow cytometry 2 =
gamma-H2AX &£ 473 2 B E MR > T EB2HAFED > & &
Aie AR E (B447) o d 2P 5o 0L fe@n § 4
Lk o A RGP TERS B R RIREF & E L 46-60 RS 6
ﬂ?‘iﬁq TAE 5 0~01-05~1-3 % 5Gye- ’3?'],_%34'19 ’
o R EETEER BT e s it - il
Ad ~iBim o P Bk S T Flow cytometry 4 47 o £ {8 #-
GhRRErEFRMER Y

80
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2. $lZ##° I Radiat Res., Vol. 47, No. 34 (2006)
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