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Summaries and assessments of selected studies

Between beginning of February and mid-April 2025, 76 new publications were identified, three of
which were discussed in depth by BERENIS. One of these was deemed particularly relevant based on
the selection criteria. The summary and assessment are outlined below.

1) Experimental animal and cell studies

The influence of 5G RF-EMF on the brain (Lameth et al. 2025)

In relation to the potential health effects of RF-EMF, functional effects on neuronal cells are often
studied  besides  the  carcinogenicity  of  exposure.  They  can  be  considered  a  model  for  brain
functionality.  Accordingly,  the authors  of  this  animal  study investigated the influence of  chronic
exposure of laboratory mice for 30 days to a 5G-modulated (FDD) 3.5 GHz RF-EMF by combining
behavioural and molecular analyses. The mice, both the exposed and the control animals, were held
in restrained condition for one hour per day (5 days/week). For the mice of the test group, the right
side of the head was exposed to RF-EMF. Using numerical dosimetry, the researchers determined a
brain SAR of 0.19 W/kg, with SAR values in the two brain hemispheres varying between 0.43 W/kg on
the exposed side and 0.14 W/kg on the side away from the antenna. Various behavioural tests to
assess effects on brain functionality were performed. Yet, they provided no evidence for an impact of
exposure on spatial memory or on changes in parameters for anxiety and general activity. At the end
of the 30-day exposure period, the researchers also investigated gene activity in a specific area of the
brain  that  plays  a  central  role  in  memory  performance.  The  authors  noted  that  only  a  small
percentage of active genes (approximately 0.7% of 12,000) were affected by exposure. Only eight
genes involved in signal transduction showed a consistent regulation in brain regions after RF-EMF
exposure at 0.43 and 0.14 W/kg SAR. In addition, more pronounced expression of mitochondrial
genes was observed for the brain hemispheres with higher exposure, suggesting an influence on
energy metabolism (ATP synthesis through oxidative phosphorylation).

In this well-controlled animal study by Lameth et al. (2025), no behavioural changes were reported
that would be indicative for an effect of RF-EMF exposure on brain functionality. This contrasts with
the findings of some earlier studies1 (see BERENIS Newsletters 10, 23, 28, 30, 39), in which stronger
or pulsed fields and mostly RF-EMF with frequencies below 2 GHz were investigated. Due to the
increasing  superficial  absorption  at  higher  frequencies,  however,  it  becomes  more  difficult  to
estimate the RF-EMF dose reaching the brain structures, which might lead to inaccurate assessments.
Considering the different anatomy and tissue structures, such dosimetric uncertainties also make it
challenging to transfer findings from animal studies to humans, which is particularly true for near-
field exposure with the new 5G frequencies.

2) Further information

Reports of the Federal Office for Radiation Protection (BfS, Germany)

- Schmid  et  al. (2025)  summarise  the results  of  measurements  and numerical  calculations
regarding  the  exposure  of  persons  to  magnetic  fields  inside  vehicles  with  electric  drive

1 Kim   et al.   2017  , Sharma   et al.   2020  , Kim   et al.   2021  , Luo   et al.   2021  , Zhou   et al.   2024  
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systems  while  driving2 (see  also  annual  report  of  the  Swiss  Research  Foundation  for
Electricity and Mobile Communication, which includes an interview with the lead author).  3

- Meyer et al. (2024) report on the results of a study investigating the effects on cells on the
body surface when exposed to 5G RF-EMF (27 GHz and 40.5 GHz). 4

- Jankowiak & Kursawe (2025) present the results of a study on perception thresholds and
mechanisms of action of static and low-frequency electric fields in humans. 5
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