u

) <

The University of Osaka
Institutional Knowledge Archive

Title |EEMAICALT RIS O EMPHIHR &60C
AV~ igE DitAMR

Author(s) |/I#k, =8 EAME, 81T

Citation %g&%&%ﬁﬁié* . 1992, 52(12), p. 1679-

Version Type|VoR

URL https://hdl.handle.net/11094/16261

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



BARERSE | 52 (12), 1679—1685, 1992 (F4)

BRI o\ T 2 EF BRSSO £ WFERNRIR &
0Co #'v < & DO AZHE

D &l BEAREEFNE RS
2) HEBARFEFHAHHRE

)J\

N -

TEAHE H

(ERL 3 FE10A218 %)
CFRE 4 48 5 A13 BB EHSZ M)

Biological Effects of Static Gradient Magnetic Field on Cultured Mammalian
Cells and Combined Effects with ®Co Gamma-Rays

Hidetoshi Kobayashi' and Sadayuki Sakuma®
1) Division of Radiology, Nagoya University School of Medicine, Branch Hospital
2) Professor Emeritus, Nagoya University School of Medicine

Reserach Code No. : 408
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The biological effects of a static gradient magnetic field and its combined effects with ionizing
radiation on FM3A cultured cells were investigated. The magnetic strength of the center of the ficld
was 5.8 X 107 T esla, the mean gradient of the magnetic filed was 0.6 T esla/m. The magnetic field
influenced cell cycle. The relative amount of cultured cells in G1 phase decreased for eight hours after
exposure. The growth rate of the cells was slowed by about 5%. Following exposure to the magnetic
field, the survival rate of cells decreased to about 20% less than that of the non-exposed control. The
combined effect of “Co irradiation with exposure to the magnetic field showed a greater effect than a
simple additive one. The combined effect was influenced by the interval between #Co irradiation and
exposure to the magnetic field. The biological effects of the magnetic field may be related to age-
dependent cellular damage in the cell cycle, blockage of cell progression in the cell cycle, and increased

repair from radiation damage.
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Fig. 1 Distribution of the magnetic field strength
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Fig. 2 DNA histograms. Relative amounts of intracellular DNA per 10, 000cells
at 2 (B), 4 (C),6 (D), and 8 (E) hours after exposure to the magnetic field. (A)
shows relative amount of intracellular DNA per 10,000cells in the exponential

phase of growth.
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Fig. 4 Growth curve of FM3A cells. The dashed
line and open circles are the growth curve of the
control (PDT=12 hours). The solid line and
closed circles are the growth cruve after expo-
sure to the magnetic field for 30 minutes (PDT =
12.5 hours).
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Fig. 5 Relation between colony-forming ability
and exposure time Significance: (%) p-<0.01 by
unpaired test.

Table 1 Effect of exposure time to the magnetic
field on cell survival

Expgue fime  No_of,  SUriing faston ignicance
0 16 1 -
] 16 0.85+0.14 p=<0.01
10 16 0.79+0.11 p<0.01
20 16 0.80%£0.10 p=<0.01
30 16 0.81+0.11 p<0.01
60 16 0.79+0.13 p<0.01

* . Significance . Survival of non-exposed control ver-
sus that of exposed

Table 2 Combined effects of magnetic field
exposure and jonizing radiation on cell survival

Survival rate  Survival rate

Dose  No. of

i Gl Gl st
0 15 1 1 —
1 15 0.90:+0.08 0.82%0.02 p<0.05
2 15 0.93:+0.08 0.690.01 p<0.05
3 15 0.67+0.11 0.6440.02 N.S.
4 29 0.41:£0.04 0.45%0.01 p<0.025
6 15 0.19:£0.15 0.18%0.03 N.S.

* ! Significance : Survival of irradiation only control
versus that of combined
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Fig. 6 Survival rate of the control group (dashed
line and open circles) and the group exposed to
the magnetic field (solid line and closed circles)
Significance: (#) p<0.05, (* %) p<0.025 by
unpaired test.
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Interval between magnetic exposure
and irradiation
Fig. 7 Influence of the sequence of ionizing radia-
tion and magnetic exposure and the interval
between both treatments on cell survival.
R-M : Radiation before magnetic exposure, M-R :
Radiation after magnetic exposure.
Signiflcance : () p<0.025, (* %) p<0.01 by
unpaired test
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Table 3 Result of the interval between magnetic
exposure and ionizing irradiation on cell sur-

vival
Timcf: between irradiation 0. of Eiurvl ival — .
an mag(?‘g I;cr:sgxposure camples ;ﬁzﬁ o ignificance
R-M 8 15 0.44+0.04 NS
' 15 0.50+0.03 p<<0.025
2 15 0.43+0.01 p<=0.025
1 15 0.42+0.01 N.S,
0.5 15 0.35+0.06 N.S.
0 29 0.34%0.03 p<<0.025
M-R 0.5 15 0.40+0.05 N.S,
1 15 0.46+0.04 N.S
2 15 0.47+0.04 N.S
4 15 0.55%0.13 NS
8 15 0.54%0.02 p=0.01

* ! Significance - Versus calculated additive effect

(Survival rate=0.40)
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