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Fig. 1. Growth pattern of EMT-6 tumors after exposure to 0, 5, 7 Gy of fast neutron beam revealed dose-response relationship. No difference
was found in the growth pattern of tumors between normoxic and hypoxic group. The data represent the mean and SE for three independent
expetiments. SN = 5 Gy of fast neutron with normoxia, 5SH = 5 Gy of fast neutron with hypoxia, 7N = 7 Gy of fast neutron with normoxia, 7H =
7 Gy of fast neutron with hypoxia, CN = control group with normoxia, CH = control group with hypoxia.

179 JOURNAL OF RADIATION PROTECTION, VOL.32 NO.4 DECEMBER 2007



2§ o 5l mhgan Ay ol gat maF A A A B AaT e £

14 r .
12 +
/
10 F i
g ./" 1 s (3]
2 it 1
T 8 —— 1IN
: >
it 15 49
L B 15H
i
o
o
4
2
0 I 1 i

10 15

davs

Fig. 2. Growth pattern of EMT-6 tumors after exposure to 0, 11, 15.4 Gy of X-ray. The data represent the mean and SE for three independent
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Table 1. Tumor Growth Delay and Relative Growth Delay Ratio of Tumors with X-ray

Growth Delay (day) Relative Growth Delay Ratio
Dose (Gy) -
Normoxia Hypoxia Normoxia Hypoxia
0.0 531 £122 643 £ 2.02 1.00 1.00
11.0 6.54 = 1.60 5.77 £ 2.59 1.23 0.90
154 941 £0.77 8.55 =253 1.77 1.33
“mean £ SE

Table 2. Tumor Growth Delay and Relative Growth Delay Ratio of Tumors with Fast Neutron Beam

Growth Delay (day)’ Relative Growth Delay Ratio
Dose (Gy) -
Normoxia Hypoxia Normoxia Hypoxia
0.0 10.76 £ 2.29 10.97 + 229 1.00 1.00
5.0 17.43 = 1.27 19.35 = 1.88 1.62 1.76
7.0 21.62 £2.05 22.63 = 239 201 2.06
“mean = SE
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Fig. 3. Relative tumor volume ratio measured at the time of 16" day
after neutron beam irradiation. The oxygen enhancement ratio (OER)
of fast neutron beam was 0.97.
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Measurement of Growth Delay and the Oxygen Enhancement Ratio of Fast
Neutron Beam Using Mouse Model System.

Keun-Yong Eom, M.D.", Hong-Gyun Wu, M.D.,Ph.D."**, Hye Jin Park’*, Eun-Kyung Kwon'", Sung-Joon Ye, Ph.D.”* and Dong Han Lee, Ph.D.}
‘Department of Radiation Oncology, Seoul National University College of Medicine

"Institute of Radiation Medicine, Medical Research Center, Seoul National University

*Cancer Research Institute, Seoul National University College of Medicine

*Department of Radiation Oncology, the Korea Institute of Radiological and Medical Sciences

Abstract - Neutrons are high LET (linear energy transfer) radiation and cause more damage to the target cells than x-rays or gamma
rays. The damage from neutrons is generally considered fatal to a cell and neutrons have a greater tendency to cause cell death through
direct interaction on DNA. We performed experiments to measure growth delay ratio and oxygen enhancement ratio (OER) in mouse
model system. We inoculated EMT-6 cells to the right hind leg of BALB-c mouse and X-rays and neutron beams were given when the
average volume of tumors reached 200-300 mm3. We irradiated 0, 11, 15.4 Gy of X-ray and 0, 5, 7 Gy of fast neutron beam at
normoxic and hypoxic condition. The volume of tumors was measured 3 times per week. In x-ray experiment, growth delay ratio was
1.34 with 11 Gy and 1.33 with 15.4 Gy in normoxic condition compared to in hypoxic condition, respectively. In neutron experiment,
growth delay ratio was 0.94 with 5 Gy and 0.98 with 7 Gy, respectively. The OER of neutron beam was 0.97. The neutron beam was
more effective than X-ray in the control of hypoxic tumors.

Keywords : Cyclotron, Mouse, Neutron, OER, Radiation therapy
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