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Abstract

Introduction: Extremely Low-Frequency Electromagnetic Fields (ELF-EMFs) have gathered significant
consideration for their possible pathogenicity. However, their effects on the nervous system's
functions were not fully clarified. This study aimed to assay the impact of ELF-EMFs with different
intensities on memory, anxiety, antioxidant activity, β-amyloid (Aβ) deposition, and microglia
population in rats.

Methods: Fifty male adult rats were randomly separated into 5 groups; 4 were exposed to a flux
density of 1, 100, 500, and 2000 microtesla (μT), 50 Hz frequency for one h/day for two months, and
one group as a control group. The control group was without ELF-EMF stimulation. After 8 weeks,
passive avoidance and Elevated Plus Maze (EPM) tests were performed to assess memory formation
and anxiety-like behavior, respectively. Total free thiol groups and the index of lipid peroxidation were
evaluated. Additionally, for detection of Aβ deposition and stained microglia in the brain, anti-β-
amyloid and anti-Iba1 antibodies were used.

Results: The step-through latency in the retention test in ELF-EMF exposure groups (100500 & 2000
μT) was significantly greater than the control group (P<0.05). Furthermore, the frequency of the
entries into the open arms in ELF-EMF exposure groups (especially 2000 μT) decreased than the
control group (P<0.05). No Aβ depositions were detected in the hippocampus of different groups. An
increase in microglia numbers in the 100, 500, and 2000 μT groups was observed compared to the
control and one μT group.

Conclusion: Exposure to ELF-EMF had an anxiogenic effect on rats, promoted memory, and induced
oxidative stress. No Aβ depositions were detected in the brain. Moreover, the positive impact of ELF-
EMF was observed on the microglia population in the brain.

Highlights: ELF-EMFs have gathered significant consideration for their possible pathogenicity.ELF-
EMFs' effects on the nervous system's functions were not clarified yet.Positive impact of ELF-EMF was
observed on the microglia population in the brain.

Plain language summary: ELF-EMFs effects on human health are a considerable concern. Studies
revealed the adverse effects of ELF-EMF in neurological disorders such as Alzheimer's Disease (AD).
Anxiety could be an early manifestation of AD. There is a correlation between occupational exposure
to ELF-EMF and AD. Recently the researchers interested in the study of the effects of ELF-EMFs on the
human body. Some studies examined the molecular mechanisms and the influence of ELF-EMFs on
the biologic mechanisms in the body. Also, Microglia act in the Central Nervous system (CNS) immune
responses; over-activated microglia can be responsible for devastating and progressive neurotoxic
consequences in neurodegenerative disorders. This study aimed to evaluate the memory, anxiety,
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antioxidant activity, β-amyloid deposition, and frequency of the microglial cells exposed to microtesla
(μT) and 2000 (μT) ELF-EMFs.
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