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Effects of Millimeter-wave Radiation on the Clonogenic Capacity
of Human Bone Marrow Cell and Leukemic Cells

SHI Hong-liu, WU Xin-yao, CUI Fu-rong

(Faculty of Forensic Medicine, Sun Yat-sen University of Medical Sciences, Guangzhou 510089 China)

Abstract: [ Objective] To study the effects of millimeter-w ave radiation on the clonogenic capacity of human
bone marrow cell and leukemic cells. [Methods] Normal human bone marrow cells. HL60 and K562 were ex-
posed to 8 0 millimeter-w ave at a power density of 4 mW/ em’. GM-CFU and tCFU were measured. [ Results])
It was found that two times of 60 minutes radiation could result in significant increase of GM-CFU ( P<Z0. 05)
while ten times of 30 minutes or 60 minutes radiation could lead to remarkable decrease of tCFU compared with
control group( P<C0. 05 or P<Z0. 01). And the other kinds of radiation had no significant effects on both GM-
CFU and tCFU(C P> 0. 05). [Conclusion] A short-time millimeter-w ave radiation (twice) could strengthen the
clonogenic capacity of human bone marrow cell but not on that of HL60 cells and K562 cells. The longer time
millimeter-wave radiation (ten times) could decreased the clonogenic capacity of HL60 cells and K562 cells sig-
nificantly. It was suggested that nonthermal effect of microwave might influence purgation of leukemic cells.

Key words: microwaves; hematopoietic stem cells/ radiation effects; leukemic cells/ radiation effects
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GM-CFU  tCFU
Table 1 Effects of millimeterwave radiation on GM-CFU and tCFU (x ts, %)
Goup n t ad/ min 1 time 2 times 3 times 10 times
Control 8 0 100 100 100
GM-CFU 8 30 115+29 13142 96 +28
8 60 137431 14845V 127+33
Control 5 0 100 100 100 100
HL60CtCFU) 5 30 95428 92+31 90+25 43+16?
5 60 93430 91426 88 30 354132
Control 5 0 100 100 100 100
K562(CFU) 5 30 97425 96 =32 96 23 66421"
5 60 96132 94430 92431 47+18%

1) Compared with controb P<Z0.05; 2) Compared with control P<0.01

2

Table 2 Effects of millimeter-w ave radiation on cell activity of NBMC" and leukemic cells ( x +s, %)

Gwoup n t ad/ min 1 time 2 times 3 times 10 times
Control 8 0 6.5+2.0 9.3+£3.5 15.345.0
NBMC 8 30 7.0£2.1 7.5£2.5 13.24+4.5

8 60 6.1+2.3 8.0+3.0 11.84+3.6
Control 5 0 9.613.0 10. 5+3.5 9.84+3.1 18.2+5.5
H160 5 30 10. 31+3.5 9.7£3.2 11.4+3.8 23.1%8.0

5 60 11.24+3.8 9.7£3.2 13.54+5.0 29.34+9.6?
Control 5 0 7.1£2.5 7.5£2.4 8.412.8 15.31+4.7
K562 5 30 8.3+2.8 8. 5+2.7 9.1+3.0 20.4+5.8

5 60 8. 8+3.0 9.3+3.1 9.5+3.2 25.2+8.0%

1) NBMC: nomal bone marrow cell; 2) Compared with control, P<C0. 05
2 60 min GM-CFU )
: 1% Webb 50
; ~200 GHz s
HL60 10d , . s
23.1%  29.3%, ’
76.9%  70.7% s tCFU DNA . .
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