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Effects of Low Frequency Alternating-Current Magnetic Fields on Biochemical Reactions
Sotoshi Yamada, Member (Kanazawa University) Takashi Hashiguchi, Non-member (Kanazawa University)
Ryuji Hosono, Non-member (Kanazawa University)  Hiroshi Yamamoto, Non-member (Kanazawa University)
Kazuo Bessho, Member (Kanazawa University) Shoogo Ucno, Member (University of Tokyo)

Yoshifumi Tanimoto, Non-member (Hiroshima University)

Electromagnetic devices such as superconducting magnets, magnetically levitated vehicles and magnetic resonance

imaging(MRI) create strong magnetic fields within their immediate vicinity. This has generated some concerns over
the effects that these fields may have on the outside environment and in particular on living organisms. 50/60Hz
magnetic ficlds are of special concern because living organisms are exposed to thcm on a continuing basis.

We investigate the influence of a strong 60Hz AC magnetic field of 1.2 T on organisms. The high AC magnctic
field is generated by using a multilayer eddy-current type AC magnetic gencrator developed in our laboratory. In this
paper, in vitro experiments were performed with biochemical reactions, enzyme and restriction endonuclese activities.

As a result, the magnetic field inhibited catalase activity slightly only in biochemical reactions. Other reactions
such as 3 -galactosidasc activity and restriction endonuclese activity were not influenced at all. The results suggest
that high 60Hz AC magnetic fields may influence biological functions 1n some organisms.

F—D— K RmRER, KRR, RIS, BRI Bin(DNA), il EREFR

1.

Qll

L ADNE
- T . - B2HEOHBHGEEMGAL, TORAIREIIEHEELL -
OEOHBIR SN OREORIMICHL, BENERS LT e momso 4 4D RO RHRICRES LT

FETRBIIOVCTOROHEE > T3 MROE 7 sy s g0k — U S EBFEICRY v k4R
RICLODGBAZN N -TITEODSDDD, RITS vy sk i S5 Q8% T R4 5 508 260 T 1
AHEHEPEZESCEINTHAOHRBRRTH S, T4 lidihE RITH D B AR E LT > Tind, COL D% TR
PEAILLVER LA hnRERerEa@ sm 0T,
IR BORRBEAOCEBII DO TORENTLHES
fT-oT &, ThETORAC elegansa o EKHE B
2B 0T, [=60HzD K ALK ERAICORE, &
OB R BERITTHEABEEL TR0 s
Wit L DEEADS S L EERHENS I, Bk
A/ in vivo (L ~A"OWHEE W TIEE (, in vitro
(FREBEPNITOLENERIEARFTTLILENH L, AFX
B KRS ROBBAN N oD KIBIC G2 3 B8,
BRI IS, BEUOBIMBEERG DO TER LRI

DINT RN 5, o =
=T T -
2. HAEBATAABBIREERD it 2 A I
M IR TEENEE L, AEBTHNER Bl 1 R SO 4 i A e A A 1
M EAERETH S, HOFBHEHIZEHEYETH D, Fig.1. AC high magnetic field generator of flux-concentration type.

B¥#C, 116525, FHEF _244-



6.0 1 1 1 ! 1 i ¥ ! 1 | 1 ! 1
L - ¥ =50 H
4.0 .. BRI e
m
& 3.0 .
A |
B 2.0 s _
{% +
1.0 ‘ _
OO& l I l I ] g | I | I L | L
0.0 1.0 2.0 3.0
ANEE V_ [kV]
(a) AJJBHIIH T 2 i K% R (S O REvE
| I I | T I | I T I | I |
3.0 ............. Aaﬂﬁ'ggz oov-(.) _
— / o 1700V (A,
D20
i : 1200V (.)f
K 1.0 ; g LS S S
&
0_0 | J L | ] I | | 1 : |
0.0 1.0 20 3.0 40 50 6.0 7.0

gh PEEE 2z [em]
(b) BRI d A REE O

B 2 A A HE O%FH

Fig.2. Generation of magnetic fields.
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Fig.3. Biological test area under high magnetic ficlds.
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activity.
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3 - galactosidase (20 u/ml} 2.0 1]
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Table 2. Mesuremeni condition for catalase activity.

sample blank

30mM Na-K phosphate buffer(pH7.0){ 20 x]
catalase (3.2 u/ml) 40 1 40 41
50mM H,0, 20 ;1
+ (20°C, sampling 0, 1, 3, 5, 10min)
IN HCI 12 i 12 ¢
total 72 1l 72 121
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Fig.8. Effect of catalase activity under low frequency
magnetic fields.
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Table 3. Condition for restriction endonuclease activitly.
Eco RI (8.48 u/ 1) 0.3 pl
10 X High buffer 0.4 4]
Hz(} 2.1 1]
DNA (49.5ng/ e 1) 1.4 pl
+ (30°C, sampling 0, 5, 20, 60min)
Gel loading buffer 2.0 ul
total 6.2 ¢
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