
Effectsof 50 HzMagnetic FieldsonCircadian
RhythmControl inMice

Louise Lundberg,1,2 ZenonSienkiewicz,1Daniel C.Anthony,2

andKerryA.Broom 1*
1PublicHealthEngland, Chilton, UnitedKingdom

2Department of Pharmacology, University of Oxford, Oxford, UnitedKingdom

m

<

>
<

>

INTRODUCTION

BioelectromagneticsBioelectromagnetics 40:250–259 (2019)

04  April  2019

40 : 250 – 259.  © 2019 

This is an open access article under the terms of the Creative
Commons Attribution‐NonCommercial‐NoDerivs License, which
permits use and distribution in any medium, provided the original
work is properly cited, the use is non‐commercial and no
modifications or adaptations are made.

2019 The Authors. Bioelectromagnetics Published byWiley Periodicals, Inc.©

The Authors. Bioelectromagnetics Published by Wiley Periodicals, Inc.



Magnetic Fields and Circadian Rhythm Control 3251

MATERIALS AND METHODS

Animals

8

Experimental Protocols

m



2 Lundberget al.252

¼

� �

� þ

þ �

þ þ

� 8

Exposure System

m

Fig. 1. (A) Protocol used to study the nocturnal light response. (B) Exposure cages with light
and camera mounted on one side of the lid (Cage B).
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RESULTS
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Fig. 2. Magnetosensitivity of the light shock response. (A^D) Exposure to the magnetic field
(MF) had no significant effect in any tissue, but exposure to the blue light shock (LS) resulted
in significant increases in per1expression in the adrenals (A) and in serum corticosterone lev-
els (D). Results are presented as mean�SEM; n¼ 4^8. �P< 0.05, ��P< 0.01.
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Fig. 3. Behavioral responses to blue light shock and magnetic field exposure. (A) LS and MF
had no significant effects on sleep latency. (B) LS had a significant effect on sleep duration
(C) Both LS and MF had a significant effect on locomotion compared to the non-exposed
group (P< 0.03 in all cases). Data are presented as mean�SEM; n¼ 7^8. ���P< 0.001.
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Fig. 4. Changes in cryptochrome gene expression after blue light shock and magnetic field ex-
posure. (A^F) Exposure to the MF and/or LS had no significant effects on cry1 and cry2 in
the adrenal glands, liver and hippocampus (A^F). Data are presented as means�SEM;
n¼ 4^8.
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