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Analysis of Cell Kinetics After Gamma Ray Irradiation
Using Anti-BrdU Monoclonal Antibody

Kiyoshi Akagi and Yoshimasa Tanaka
Department of Radiology, Kansai Medical University

Research Code No. : 402.9
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The cell cycle was analyzed using anti-BrdU monoclonal antibody, and changes in cell kinetics
after gamma ray irradiation as evaluated by this BrdU-PI double staining were compared with those
evaluated by the DNA histogram method based on PI staining. The effect of irradiation on the cell
kinetics has been studied according primarily to the number of G2 blocked cells. By the present BrdU
method, rapid transition of the G1-S phase was observed within 2 hours of irradiation, and then G1
block was observed. Cells in the S phase progressed to the G2 + M phase, in which they were arrested,
resulting in a decrease in the percentage of S cells to 5% or less. After 8 hours, release of G1 block was
observed, and G2 + M cells returned to the G1 phase after 18 or more hours. These initial G1 blocked
cells induced by irradiation were confirmed for the first time by the present BrdU-PI double staining.
By the conventional method based on the DNA histogram, accurate determination of S cell fraction
was difficult due to overlapping of the DNA contents of G1 cells and early S cells and those of late S
cells and G2 cells. On the other hand, BrdU-PI double staining allowed direct differentiation of G1, S,
and G2 + M cells, especially between G1-S and S-G2 + M cells. The analysis of cell kinetics using BrdU
is advantageous over the conventional autoradiographic methods in that it allowed more rapid assay
with very high sensitivity. In addition, BrdU is already used clinically as an enhancement agent in
radiation therapy for cancer. The present method is considered to be indispensable for evaluation of
the percentage of S cells in the tumor tissue and analysis of cell kinefics after irradiation and
chemotherapy against cancer.
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BrdU # i\ 7= #RREHAE o ARAF

Pulse Labeled with BrdU (Sug/ml) for 30min. in CO,
incubator at 37°C

Washed twice with PBS.

Fixed Ethnol (70%) for 30min. at 4°C

Treated of acid (4N HCL) for 30min. at room tempera-
ture.

Washed twice with PBS.

Neutralize the acid with 0.1M Na,B,0, (pH8.5)

Add the Anti-BrdU and incubate for 30min. at room
temperature.

Washed twice with PBS.

Add the FITC conjugated mouse IgG for 30min. at room
temperature.

Wash twice with PBS.

Staining with Propidium Iodide (20ug/ml)

Flow Cytometry Analysis using a FACS Analyzer.

Fig. 1 Method of Double Staining
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Fig. 2 Analysis of cell kinetics of HeLa cells (Logarithmic Phase)
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Fig. 3 Analysis of cells kinetics HeLa cells (24 hours after irradiation at 8 Gy)
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Fig. 4 Serial changes in HelLa cells after irradiation at 8 Gy (three-dimensional
representation).
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‘ 8Gy

0= — f—"_—/ i

(I)24 8 24 48 120 hr.

3’?—0* -—-————~0/ >*§#O

Time after irradiation

Fig. 5 serial changes in G1, S, and G,+M cell fractions of HeLa cells after
irradiation at 8 Gy.
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