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In this study, Escherichia coli mutant IM303 was used
to detect the effect of pulsed magnetic fields through reac-
tive oxygen species. IM303 is a mutant defective in the
superoxide dismutases Fe-SOD and Mn-SOD. The strength
of the exposed magnetic field was 0.06, 0.1, or 0.13T.
Trains of 10 or 5 pulses of magnetic field at intervals of
0.05s were applied at 1 Hz. The growth of the mutant
was detected by measuring the light absorbance at 600
nm every hour. After six hours of exposure, cell were cen-
trifuged and two-dimensional gel electrophoresis of the
proteins in E. coli was performed. Two-dimensional gel
electrophoresis data revealed lost protein in the exposed
samples of IM303. Their growth rate did not change with
exposure. The results of this study indicate that the syn-
thesis of proteins that do not change the cell cycle length
has been altered. However, lethal damage to IM303 did
not occur.
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BHEEOEME A Fig. 1 iKRT. WBRERELLT,
KR~ sy a4 VEERE L L ERESEIREE (B
KEHEL AAA-10718) 2RV, Fexv s v iR
ICBREYAVRI RS » FEBLTIA VICHET S &K
LU HBERE S, BEMEIL 066,01, £/
0.13T & L. a4 VEHNAZEBHRIZ2HMT, ThEhiE
OB 120us ThH 5.~ A[EFE 0.05s T 10 count
(37°C, 0.13 T & F T 5count) D/ 2E%Z 1 Hz D
ETRESEL, Fig. 2 Kaf vERN2BREE L FHBS
haBBROBE (R 4Rd. BEEE LT, S
HA3Smiors2evERVE. ThEaf VRIZAD, BK
FRICK-TEED Y b o — %17 . BREKORERE
OREIR £01C T 3. BAHBEELERENICH T
DO Y A —FeHE & LT Neuropack £ (AAXEHE,
MEB-5504) %HW 7.

22 EWAHE

B4 37°C, 100 rpm T 16 BRJIREER L, FREFLOVE
iz 100 fEH/ML ok, 6 BFRAMUBICBE L /.. WBEE D
BHEEE AT - 7. Bt L broth (10 g Trypton, 5 g Bac-
to-yeast extract, 5 g NaCl per liter, pH 7.3) ZHW /=,

37C TOBREIcBWVWTR, 21 TR EEELHL,
25°C TORBIcBV TR, FR%E 256105C iifi-» L HBE
HNT, Yvr-LVEHVTEREET- .

2.3 BEOMMEROME

PEREEEE 13476 CE St (Shimadzu #%), Double Beam Spec-
trophotometer UV-180) %\, 600 nm TOBLE RS
ZILTRIEL <.

24 EEEAOD 2 ATBKKD

&% OBEE% 2 43 15000 rpm THELSEEL, PBS buff-
er T 2[@)##4 L, sample solution (6 g urea, 3.1 g thiourea,
1 mi 10% Triton X-100, 38 mg DTT/20ml) s L, &
HHEEME L% T, 2RCBRKEB LT/, FEALLKE
i3, Multiphor I (7 > ¥ 7HE) TH 3. 1000V T 15
Mo#BO®%, 2300 V T 16 B DOKE 21T - 12,

1% tHO pHARIR A~T TH 3. 2IRTEHOSZTFRTO
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Fig. 1 Helmholtz coil and incubator for E. coli. Incu-
bator was set in the center of the coil.
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Fig. 2 Waveform of the current flowing in the coil,
I(t), and its time derivative, df{t)/d¢. The time courses
of I(t) and dI(t)/dt are proportional to the magnetic
fields and the induced electric fields, respectively.
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Fig. 3 Spatial distribution of induced electric fields.
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Fig. 4 Growth curve of IM303.
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Fig. 5 Two-dimensional polyacrylamide gel patterns
of proteins: (A) control IM303, (B) exposed IM303,
37°C; 0.13 T. The arrows point to the spot that is elon-
gation factor TU.
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3.3 BAWKOEICLILEORD
2RTBKHRTICBLWTEONERE, EEORLET HHE
HEREOAZSOBVICE > THEET 200, FRORELS
ZooMEY v —vEROHLECECWTHRECEELL, 20
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Fig. 6 Two-dimensional polyacrylamide gel paterns
of proteins: (A) control IM303, (B) exposed IM303,
25°C; 0.13T. The arrows point to the spot that is
elongation factor TU.
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HBETRREVWERLNE. F-yX—RLBERFRICLZEH

807

NI | -El ectronic Library Service



The Magnetics Society of Japan

AETRESATOROKHOEHE TS -7, O &L

DEBISS 5 V3T OFEEFRIC L 2 KBHICRIETEED
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NTWHLWERSEET RS 5L 01 5.

FEHEROEE SHEHE 013TOLEZT, a4 LETT
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bDOIL 2D EERIFTEILETEL,

F/, TGlL, mutl & L - HOBHOKRBRICE VT LE

808

HARy POHKBRESATVA?, TALICHBLTRS A
20, BFEBOFERIOMISHLLE00, BEHEOAKRIEEE
LTRESASIRIBS TV 308, BIEOHRRIC IR E S E8h
Hohiiwl e Ths, EHBEENLLEBIIO L TRER
FUELEZ, SORRERFALED T FETH 5.

#H OB OABEIM303 2th<{REL T VLR, ¥
BRFLTFH ShRiTBRcECE#P L LS. 21,
2RTBTABEREEZ R FDE TR SV E LR A¥ER
FHOMA EERCECESBL LYY

X [

) E.M. Goodman, B. Greenbaum, and M. T. Marron: Intl. Res.
Cytol., 158, 279 (1995).

2) Y. Matsumura and T. Imanaka: ], Ferment. Bioeng., 74(5),
262 (1992).

3) S. Roy, Y. Noda, V. Eckert, M.G. Traber, A. Mori, R.
Liburdy, and L. Packer: FEBS Lett, 376, 164 (1995).

4) L. Rensing and R. Hardeland: Chronobiol. Interm., 7, 353
(1990).

5) AEEmi, LHFREL, TE #: BALAKBESFSE 100),
106 (1997).

1997 10 A 28 B%®, 19984 2 A 2 AiEss

AXICHBERYSEE Vol 22, No. 4-2, 1998

NI | -El ectronic Library Service



