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Bacterial Mutation in High Magnetic Fields
and Radiofrequency Radiation

Masayuki Mineta", Ryuji Katada",
Tomonori Yamada', Kenichi Nagasawa',
Koji Takahashi', Tamio Aburano"
and Itsuroh Yoshida?

Epidemiological studies recently have indicated that mag-
netic fields and radiofrequency (RF)radiation have an adverse
influence on the living body. The purpose of this study was
to examine the safety of magnetic resonance imaging(MRI)
by observing whether bacterial mutation occurs in an approxi-
mate MRI environment. We employed a GX-270 FT-NMR
unit (JEOL, Ltd.) with a magnetic field strength of 6.3 Tesla.
The Salmonella typhimurium tester strains used in the AMES
test were exposed, and the incidence of point and frameshift
mutations was evaluated. TA98 and TA7001-7006 mixed
strains were used to detect frameshift and point mutations,
respectively. Tester strains were exposed to the 6.3 Tesla
| magnetic field with RF radiation (90 “and 180 “refocusing
pulses were repeated using the hydrogen Lamor frequency
at 2-second intervals) for 15, 30, 45, and 60 minutes. After
each exposure, the rate of revertant mutation was counted.
The rates of revertant mutation in mixed strains and the TA98
strain were not statistically significant. Therefore, it was
concluded that bacterial mutation is not increased by RF
radiation under a 6.3 Tesla magnetic field.
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Fig. 1 Pulse sequence (6.3 Tesla, 270 MHz).
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7006iR EHE(REHR), 7V —43 7 PERIEREROKRIC
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AR DAMEE DR Ao/ ICER T IE V2,
FEPE S ALCHEE, 90 REEE D #PH indicator (bromocresol
purple) ANz G, FEEEIC48wells 7 L — M IZHEE L48HF

of variance (ANOVA) 3 & Unon-parametric
Kruskal-Wallis test % V7.
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HERER(BERIBIU 7L —4 07 PRISERER
(TA98) DR & Table 2178 T . RERIEOERwel T
48wells2 72 1) 155 205 10.44 £ 0.53well, 307-51E1E1.00
+0.71well, 454775 1.33 £ 1.87well, 60745 H0.78 =
0.97 well TH V), TAISEETI53HETEREL67 £2.12well, 30
SAEFERELLL £ 1.05well, 45475:855£0.89 £ 1.05well, 604
056 £0.53wellTH o7z, T/, BEBMEE/ULA
T VA ERBED I R IO I Rwe I B3R A HEHE0.89
+£0.90well T& 1), TA98HF0.94+ 1.10well TH o7z, 2-NF,
ANQOIREWE & F v 7= Bt FRRF D2 RwellBs, RAHRE
16.67 + 6.47well T 1), TA9RHEIZ12.51 + 4.37well TdH =
fo. BEVES NI A (p = 0.496; ANOVA, 0.7 < p <0.8;
Kruskal-Wallis) 3 & UFTA98 (p = 0.258; ANOVA, 0.5<p<
0.7; Kruskal-Wallis) A EICRERIZE Led o 7o, Bk
FHEELITVWTAOAEEOEIRD b (p <0.001;
ANOVA,0.005 > p > 0.001; Kruskal-Wallis).
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Table 1 Genotypes of mixed strains and TA98 Saimaonella typhimurium
Strain Mutation Type Target Cell wall* Repair™ pKM101 “*J

Mixed

TA7001 hisG1775 peint mutation AT>GC rfa uvrB yes
TA7002 hisC9138 point mutation T:A>AT rfa uvrB yes
TA7003 hisG9074 point mutation T:A>G:.C rfa uvrB yes
TA7004 hisG9133 point mutation G:C>AT rfa uvrB yes
TA7005 hisG98130 point mutation C:G>AT rfa uvrB yes
TA7006 hisC9070 point mutation C:G>G:C rfa uvrB yes
TAS8S hisD3052 frameshift GC rfa uvrB yes

*These mutations affect the lipopolysaccharide component of the cell envelope. These strains have increased permeability

for bulky molecules,

#*Strains carrying the uvrB mutation are deficient in excision repair of bulky lesions as measured by their lack of survival

following UV254 irradiation.

##+Plasmid pKM101 acts to increase the activity of the antibiotic ampicillin.
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Table 2 Number of revertant mutations in Salmenella typhimurium expased to high magnetic field and RF radiation

Tester strains Exposure time Control
15 min 30 min 45 min 60 min Negative Positive

| Mixed strains 0.44 =0.53 1.00 +0.71 1.33+£1.87 0.78 £0.97 0.89 £0.90 16.67 £6.47"
(per 48 wells)
(48 wells x n) (9) (9) (9) (9) (18) -(9)
TAS8 1.67£2.12 1.11 £1.05 0.89 £1.05 0.56 £0.53 0.94 +1.10 12,51 £4.37°
(per 48 wells)
(48 wells x n) (9) (9 (9) (9 (18) (9)

#*p < 0.001 ANOVA, =0.005 > p > 0.001 Kruskal-Wallis.
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