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Fig.1 y-H2AX in lymphocytes labeled with anti-y-H2AX-antibody were analyzed by flow cytometry. (a) The gate was set to select
the lymphocytes which were used for all subsequent analysis by flow cytometry on forward scatter vs. side scatter plot in the region
R1. (b) Histogram of flow cytometry analysis for the lymphocyte gate (R1) for 6 Gy after 30 min incubation. From left to right repre-
sented blank, secondary antibody control and, respectively
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Table 1 The effect of parameter setting changes on the geometric mean fluorescence intensity and the relative fluorescence

intensity (n=1)
Indicator Treat condition Parameter A Parameter B
Blank 1.84 3.87
The geometric mean fluorescence intensity Secondary antibody control 24.68 46.98
Anti-y-H2AX-antibody group 62.36 116.1
The relative fluorescence intensity 2.53 2.47
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Table 2 The effect of different instruments type on the geometric mean fluorescence intensity and the relative fluorescence

intensity (n=3)
Instruments type Indicator Treat condition 0Gy 2Gy 6Gy
Blank 0.45+0.03*"  0.42+0.03"*"  0.42+0.01""
Th tri
© geometrie mean Secondary antibody control  6.24+02444  621+0.1744  67120.3144
A fluorescence intensity
Anti-y-H2AX-antibody group ~ 16.13£0.07""  25.40+0.40""  37.90+0.98""
The relative fluorescence 2.59:0.07 4.09+0.06 5.6540.15
ntensity
Blank 2.7140.45 2.52+0.06 2.42+0.28
Th tri .
© geometric mean Secondary antibody control  58.99+4.91  58.79+534  58.48+4.44
B fluorescence intensity
Anti-y-H2AX-antibody group ~ 145.714£9.14  217.18+33.41 304.65+17.22
The relative fl
fhe relative fluorescence 247008 3.694027  521+0.26
ntensity
Note: **" ** ™" Represent p<0.01, vs. Instrument type B.
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Fig.2 Dose-response curves of the geometric mean fluorescence intensity and the relative fluorescence intensity. * Represent p<0.01,

vs. Nonirradiation (n=3)

(a) Dose-response curve of the geometric mean fluorescence intensity; (b) Dose-response curve of the relative fluorescence intensity
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Relationship between y-H2AX in lymphocytes and radiation dose
of y-rays by flow cytometry assay

HU Hailiangl’2 WANG Zhidong2 ZHANG Xueqing2
CHEN Maosheng” XUE Shaoli' CHEN Ying®
! (Department of Biotechnology, Anhui Medical University, Hefei 230032, China)
2 (Department of Radiation Toxicology and Oncology, Beijing Institute of Radiation Medicine,
27 Taiping Road, Haidian District, Beijing 100850, China)

ABSTRACT To search for the opportunity for assessing doses as a biological dosimeter, an approach was estab-
lished for detecting the expression levels of y-H2AX in peripheral blood lymphocytes by flow cytometry. The periph-
eral blood from health donors irradiated in vitro by **Co y-rays. The geometric mean fluorescence intensity values of
v-H2AX in lymphocytes labeled with anti-y-H2AX-antibody by using indirect immunofluorescence were analyzed by
flow cytometry, and the relative fluorescence intensity was calculated. The geometric mean fluorescence intensity
values and the relative fluorescence intensity of y-H2AX in intracellular effect were compared between the different
instruments type and parameters setting. Two dose-response curves were established and compared 30 min
post-irradiated when the geometric mean fluorescence intensity and the relative fluorescence intensity of y-H2AX in
lymphocytes were used as the indicators. The geometric mean fluorescence intensity was obviously affected by dif-
ferent instruments type and parameters setting after irradiation with various doses, but the relative fluorescence inten-
sity of y-H2AX in lymphocytes did not significantly correlate with the different instruments type and parameters set-
ting after irradiation with various doses. The relative fluorescence intensity as the indicator analyzed by flow cytome-
try might improve the stability and repeatability, so this new approach would be a potential biological dosimeter.
KEYWORDS Flow cytometry, y-rays, y-H2AX, Dose-effect relationship
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