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An Experimental Study on the Effect of Electric Field
on the Ornithine Decarboxylase Activity Change of Myeloid
Cells According to lonizing Radiation Exposure
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Graduate School of Public Health, Seoul National University, Seoul Korea

ABSTRACT

Ornithine decarboxylase(ODC) is an indicate enzyme in carcinogenesis. We divided Sprague
Dawley rats into six groups: control, electric field exposure, X-ray only irradiation, X-ray irradiation
with electric field exposure group, Sr-90 injected group and Sr-90 and electric field complex expo-
sure group. The ODC activity was measured in rat’s bone marrow cell every week.

The results were summarized as follows:

The ODC activitied was increased in X-ray irradiaicd, Sr-90 injected and Sr-90 and electric
field complex exposed group as compared with that of control(p<0.05). The ODC activity was
increased comparing that of control neither in X-ray and electric field complex exposed group
nor electric field only exposed group. This result suggests that the electric field doesn't have
myeloid carcinogenicity and myeloid cancer incidence caused by ionized radiation is suppressed

bv electric field exposure.

Keywords : Electric field exposure, Sr-90 injection, X-ray irradiation, myeloid carcinogenicity, orni-

thine decarboxylase activity.
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Group—Class Treatment No. of total rats | No. of male rats | No. of female rats

1 Control 120 60 60
2 Electric field exposure 120 60 60
3 X-ray exposure 120 60 60
4 X-ray and electric field exposure 120 60 60
5 Sr* exposure 110 55 55
6 Sr* and electric field exposure 110 55 55

Total 700 350 350
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1. High-voltage electric current stand
2. An earth plate
3. Rat cage

Fig. 1. The device of electric field exposure.
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Fig. 2. ODC activity changes of male rats.
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Fig. 3. ODC activity changes of female rats.
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Table 2. ODC activity of male rats (unit : DPM)
Week Control Electric field X-ray X-ray and Sr¥ Sr* and
electric field electric field
1 1920+ 46.3 190.7+ 479 164.= 59.1 1074+ 54.1 - —
2 157.4+ 30.7 1253+ 21.2 170.7% 46.1 167.3+ 334 203.1= 5.0 195.4+ 18.1
3 167.3+ 23.6 164.7+ 44.6 280.1+ 54.1 228.1+ 585 257.6+ 59.5 155.2+ 35.2
4 178.7% 20.0 2234+ 36.1 1705+ 26.8 1774+ 664 179.5+ 41.8 262.0+ 23.7
5 150.2+ 244 298.3+ 38.7 320.7t 383 2682+ 444 449.6+ 15.0 366.0+ 68.7
6 176.1% 50.2 2315+ 37.7 456.8+ 41.1 3614+ 51.7 453.1+ 38.2 384.4+ 64.7
7 180.6* 56.6 261.2+ 20.2 5325t 264 2936+ 9.2 4749+ 95.1 2044+ 343
8 233.7t 684 368.61 73.3 671.2+ 108.6 4349t 344 566.0+ 70.0 320.2+ 822
9 192.1+ 12.2 2518+ 370 653.8+ 936 240.3+ 819 6974+ 85.1 4062+ 273
10 22571622 210.3+41.8 739.0+ 56.2 4686+ 57.5 671.6+ 88.3 3117+ 955
11 2212+ 845 193.2+ 46.6 496.0t 73.8 358.6+ 105.2 421.6* 55.1 163.8+ 41.0
12 266.7+ 13.6 265.0+ 24.3 585.6+ 1394 4320+t 794 729.3+ 37.7 2844+ 762
Each value represents the Mean= S.D.
Table 3. ODC activity of female rats (unit : DPM)
Week Control Electric field X-ray X-ray and S Sr* and
electric field electric field
1 184.5+ 459 226.2+ 453 1119+ 100 1346+ 12.3 - -
2 1904+ 255 160.0+ 33.2 1519+ 409 160.6+ 544 2069+ 50.8 223.2+55.0
3 1503+ 13.7 200.2+ 450 4252+ 433 3074+ 67.6 1797t 33.0 170.6* 18.5
4 22731 429 164.5+ 31.7 229.zt 63.7 2453+ 426 240.1t 426 2039+ 41.7
5 2056+ 12.8 167.5+ 535 298.6+ 46.1 229.2+ 535 866.2+ 60.4 4440+ 54.3
6 176.2+ 50.2 2708+ 63.1 27731 234 2515+ 61.8 5144+ 62.0 3974+ 84.7
7 1806+ 56.6 186.9+ 62.0 4956% 33.0 4358+ 222 5243+ 585 456.5+ 63.9
8 2569+ 1074 33274 164 571.5+% 116.7 246.5+ 59.2 533.2% 106.5 529.7+ 85.0
9 176.7+ 27.1 135.4+ 26.8 7369+ 32.2 5127+ 175 6844+ 458 355.2+ 38.7
10 2422+ 399 146.7+ 26.7 549.2+ 55.6 368.9+ 88.6 4677+ 844 380.1+97.2
11 1809+ 77.9 190.7+ 60.0 646.7+ 86.2 437.6+ 309 496.3+ 35.8 303.8+45.7
12 2905+ 74.1 289.1+ 199 567.1+ 54.0 333.0+ 28.6 5739+ 948 289.8+ 57.8

Each value represents the Mean+ S.D.
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