Bundesamt
fur Strahlenschutz

Spotlight on EMF Research

Literaturliste 2024/2
(08.2023 bis 05.2024)

Dies ist die Liste der zwischen August 2023 und Mai 2024 gesichteten Publikationen, aus denen
Artikel ausgewahlt wurden, um sie im Rahmen von ,,Spotlight on EMF Research” zu besprechen.
Die Liste ist nach Kategorien (= Frequenzbereichen, Studiendesign) und anschlieBend nach
Namen sortiert. Die Zahl in Klammern gibt die Menge der Publikationen in der jeweiligen
Kategorie an.

Informationen Uber ,Spotlight on EMF Research” finden Sie auf der BfS-Homepage.

This is the list of publications screened between August 2023 and May 2024, from which we
selected articles to be reviewed in our ,Spotlight on EMF Research” series. The list is sorted by
category (= frequency range, study design) and on a second level by name. The number of
publications in a specific category is given in parantheses.

Please find more information on ,Spotlight on EMF Research” on the BfS website.

Inhalt
across frequencies, animal study  (3) .oovviiriiiiie e, 2
across frequencies, dosimetry/@XPOSUre  (24) ....coci e 2
across frequencies, epidemiology  (8)...uuiic i, 5
across frequencies, NUMaN STUAY (1) covverioiiiiiiie et 6
across frequencies, iN VItro StUAY  (8) cvviiiiiiiiii e, 6
across frequencies, Plant StUAY  (3) i 7
across frequencies, reVIEW  (21) ... e, 7
across frequencies, theory/molecular mechanism — (8) ....c..coovviiiiiiiiiiiciceeec e 9
intermediate frequency, epidemiology (1) ....cooiireiiiee e, 10
intermediate frequency, iN VItro study (1) cveeeiiiiieiee e, 10
low frequency, animal STUAY  (32) oo, 11
low frequency, dosimetry/exposure  (40) ..o e 14
low frequency, epidemiology  (9) ..., 18


http://www.bfs.de/spotlight
https://www.bfs.de/spotlight
http://www.bfs.de/en-spotlight
https://www.bfs.de/en-spotlight

Bundesamt
fur Strahlenschutz

low frequency, hUMan StUAY  (4) oo 19
low frequency, in VItro StUAY  (29) ..oooiiiieeiee e, 20
low frequency, Plant StUAY  (16) ..oooviiiiriieciee e 23
oW frequEeNCy, reVIEW  (10).. ..o, 24
low frequency, theory/molecular mechanism — (25) ..c.oooiioiiiiiiieeeeee e 25
radiofrequency, animal StUAY  (54) ..o, 28
radiofrequency, dosimetry/@XPOSUre  (78) ...cvicue oo 33
radiofrequency, epidemiology  (16) ..cuiii i, 41
radiofrequency, human StUdY  (14) ...oooviiiiee e 42
radiofrequency, in Vitro stUdy  (30) ..ccuiiiiiiieee e, 44
radiofrequency, Plant StUAY  (9) ..oii i 47
radiofreqUENCY, FEVIEW  (22) oo, 48
radiofrequency, theory/molecular mechanism  (12) ...oooooiiioiiiiiieeeeeee e 51

across frequencies, animal study (3)

Bojarinova J, Kavokin K, Fedorishcheva A, Sannikov D, Cherbunin R, Pakhomov A, Chernetsov
N. Oscillating magnetic field does not disrupt orientation in the presence of stellar cues in an
avian migrant. J Ornithol. 2023;165(2):347-354. https://doi.org/10.1007/s10336-023-02129-w

DastAmooz S, Broujeni ST, Sarahian N. A primary study on rat fetal development and brain-
derived neurotrophic factor levels under the control of electromagnetic fields. J Public Health
Afr. 2023;14(6):2347. https://doi.org/10.4081/jphia.2023.2347

Gobbo Oliveira Erunlu N, Rieder S, Kuntzer T, Berard J, Wellnitz O. Effects of sensor ear tags

with twin pin fixing system on health and well-being of cattle. Schweiz Arch Tierheilkd.
2023;165(7):512-523. https://doi.org/10.17236/sat00399

across frequencies, dosimetry/exposure (24)

Ahmed U, Hussain T, Ahmad HS. Novel knitted fabric structures for shielding against



Bundesamt
fur Strahlenschutz

electromagnetic and thermal radiation from laptops and mobile phones. International
Journal of Thermal Sciences. 2023;194:108594.
https://doi.org/10.1016/j.ijthermalsci.2023.108594

Alian M, Noori N. Analysis of Multilayer Spherical Head Model Exposed to EM Radiation from
Arbitrary Source Using Spherical Vector Wave Functions. Adv Electromagn. 2023;12(3):10-18.
https://doi.org/10.7716/aem.v12i3.1995

Alizadeh F, Saviz M, Khoraminia F, Talebipour A, Imani R, Shabani I. EMEMI: An interference-
free mini-incubator with integrated electric and magnetic field exposure for real-time
microscopic imaging of field effects. Bioelectromagnetics. 2024;45(2):33-47.
https://doi.org/10.1002/bem.22483

Cero Dinarevic¢ E, Poljak D, Dori¢ V. Human Exposure to Field Radiated by Vertical Dipole
Antenna over a Lossy Half-Space using Analytical Approach. J Commun Softw Syst.
2024;20(1):88-98. https://doi.org/10.24138/jcomss-2023-0154

ChenY, Yu Q, Zheng Y, Wang T, Chi Y. Electromagnetic Exposure Safety Assessment of
Medical Implants in the Human Body for EV -WPT Considering Uncertainty. /EEE T Veh
Technol. 2024;eFIRST-2024-01:1-11. https://doi.org/10.1109/tvt.2024.3349429

Chmielinski M, Yost MG, Cohen M, Inanici M, Simpson CD. Non-ionizing radiation modeling to
predict ambient irradiance in work areas at an indoor cannabis farm. Ann Work Expo Health.
2023;67(9):1088-1098. https://doi.org/10.1093/annweh/wxad048

Hansson Mild K, Mattsson MO, Jeschke P, Israel M, lvanova M, Shalamanova T. Occupational
Exposure to Electromagnetic Fields-Different from General Public Exposure and Laboratory
Studies. Int J Environ Res Public Health. 2023;20(16):6552.
https://doi.org/10.3390/ijerph20166552

Huang B, Liu ZY, Xu YJ, Pan MC, Hu JF, Zhang Q. Far-field characteristics and evolutions of
electromagnetic field induced by the wake of underwater vehicles. Applied Ocean Research.
2024;145:103933. https://doi.org/10.1016/j.apor.2024.103933

Kataja J, Nissi J, Roine T, Laakso |. Material Coarsening Strategy for Structured Meshless
Multigrid Method for Dosimetry in Anisotropic Human Body Models. /EEE T Electromagn C.
2023;65(6):1647-1655. https://doi.org/10.1109/temc.2023.3303533

Lei YT, Lu YX. Ni-Fe alloy soft magnetic protective coating of new energy vehicles and the
internal electromagnetic radiation characteristics. Journal of Materials Science-Materials in
Electronics. 2024;35(2):98. https://doi.org/10.1007/s10854-023-11867-9

Liang Y, Duan P, Liu J, Wang M, Zhang J. Study on the space field reconstruction method of
the radial basis function of electromagnetic radiation under optimal parameters.
Electromagn Biol Med. 2024;eFIRST-2024-01:1-12.



Bundesamt
fur Strahlenschutz

https://doi.org/10.1080/15368378.2024.2308118

Lumnitzer E, Jurgovska EL, Andrejiova M, Kralikova R. Application of Metal Shielding Materials
to Protect Buildings Occupants from Exposure to the Electromagnetic Fields. Materials
(Basel). 2023;16(15):5438. https://doi.org/10.3390/ma16155438

Mou W, Lu M. Safety assessment of wireless chargers for electric vehicles considering
thermal characteristics. Radiat Prot Dosimetry. 2024;200(2):187-200.
https://doi.org/10.1093/rpd/ncad288

Nedelcu MN, Petrescu T. Power Density Measurements on Shared Sites. University
Politehnica of Bucharest Scientific Bulletin Series C-Electrical Engineering and Computer
Science. 2023;85(3):297-306.

Okada M, Miwa K, Kodera S, Hirata A. Compliance Assessment of the Spatial Averaging
Method for Magnetic Field Leakage from a Wireless Power Transfer System in Electric
Vehicles. Appl Sci-Basel. 2024;14(7):2672. https://doi.org/10.3390/app14072672

Petrov A, Welch N, Gowland R, Tan-Ya S, Zarebski K, Field M. APECS: An Analytical Equations
Toolkit for Magnet Design and Electromagnetic Analysis. IEEE Trans Appl Supercond.
2024;34(5):1-5. https://doi.org/10.1109/tasc.2023.3349357

Song X, Han M, Chen Y, Yue Y. Public exposure to broadband electromagnetic fields and its
association with population density and building density: The case study of Beijing. Heliyon.
2023;9(6):€17153. https://doi.org/10.1016/j.heliyon.2023.e17153

Tian R, Zhang JQ, Lu M. Research on the influence of power frequency electric field of
pantograph on passengers' health in high-speed EMU. Arch Electr Eng. 2023;72(2):483-501.
https://doi.org/10.24425/aee.2023.145421

Wessapan T, Rattanadecho P. Thermal effects of metal implants embedded in different layers
of human tissues exposed to electromagnetic fields. Case Stud Therm Eng. 2024;53:103771.
https://doi.org/10.1016/j.csite.2023.103771

Wessapan T, Rattanadecho P, Somsuk N, Yamfang M, Guptasa M, Montienthong P. Thermal
Effects of Electromagnetic Energy on Skin in Contact with Metal: A Numerical Analysis.
Energies. 2023;16(16):5925. https://doi.org/10.3390/en16165925

Wiame C, Demey S, Vandendorpe L, De Doncker P, Oestges C. Joint Data Rate and EMF
Exposure Analysis in Manhattan Environments: Stochastic Geometry and Ray Tracing
Approaches. IEEE T Veh Technol. 2024;73(1):894-908.
https://doi.org/10.1109/Tvt.2023.3307226

Yang FF, Hu XK, Ren GD, Ma J. Synchronization and patterns in a memristive network in noisy
electric field. European Physical Journal B. 2023;96(6):80.



Bundesamt
fur Strahlenschutz

https://doi.org/10.1140/epjb/s10051-023-00549-4

Yang ZC, Dang D, Cheng X, Mo J, Zhou XY, Fang YQ, Peng Y. Analysis of Electromagnetic
Radiation of Mobile Base Stations Co-located with High-Voltage Transmission Towers.
Symmetry-Basel. 2023;15(6):1252. https://doi.org/10.3390/sym15061252

Zlenko DV, Olshanskiy VM, Orlov AA, Kasumyan AO, MacMahon E, Wei X, Moller P.
Visualization of electric fields and associated behavior in fish and other aquatic animals.
Behav Res Methods. 2023;eFIRST 2023-08https://doi.org/10.3758/s13428-023-02175-5

across frequencies, epidemiology (8)

Askari A, Poursadeghiyan M, Alinia A, Sephvand A, Jafarzadeh E, Nasl-Saraji G, Sahlabadi AS.
Workplace Risk Factors Assessment in North-Azadegan Oil Field Based on Harmful Agents
Risk Priority Index (HARPI). Iran J Public Health. 2023;52(10):2157-2168.
https://doi.org/10.18502/ijph.v52i10.13854

Belpomme D, Irigaray P. Combined Neurological Syndrome in Electrohypersensitivity and
Multiple Chemical Sensitivity: A Clinical Study of 2018 Cases. J Clin Med. 2023;12(23):7421.
https://doi.org/10.3390/jcm12237421

Kaltenegger HC, Marques MD, Becker L, Rohleder N, Nowak D, Wright BJ, Weigl M.
Prospective associations of technostress at work, burnout symptoms, hair cortisol, and
chronic low-grade inflammation. Brain Behav Immun. 2024;117:320-329.
https://doi.org/10.1016/j.bbi.2024.01.222

Koteles F, Nordin S. Do somatic symptom distress and attribution predict symptoms
associated with environmental factors? J Psychosom Res. 2024;179:111637.
https://doi.org/10.1016/j.jpsychores.2024.111637

Lyu lJ, Han K, Park KA, Oh SY. Ocular Motor Cranial Nerve Palsies and Increased Risk of
Primary Malignant Brain Tumors: South Korean National Health Insurance Data. Cancers
(Basel). 2024;16(4):781. https://doi.org/10.3390/cancers16040781

Onyije FM, Dolatkhah R, Olsson A, Bouaoun L, Deltour I, Erdmann F, Bonaventure A, Scheurer
ME, Clavel J, Schuz J. Risk factors for childhood brain tumours: A systematic review and
meta-analysis of observational studies from 1976 to 2022. Cancer Epidemiol.
2024,88:102510. https://doi.org/10.1016/j.canep.2023.102510

Oraby T, Chakraborty S, Sivaganesan S, Kincl L, Richardson L, McBride M, Siemiatycki J, Cardis
E, Krewski D. Adjusting for Berkson error in exposure in ordinary and conditional logistic
regression and in Poisson regression. BMC Med Res Methodol. 2023;23(1):225.



Bundesamt
fur Strahlenschutz

https://doi.org/10.1186/512874-023-02044-x

Yoshikawa MH, Rabelo NN, Telles JPM, Figueiredo EG. Modifiable risk factors for
glioblastoma: a systematic review and meta-analysis. Neurosurg Rev. 2023;46:143.
https://doi.org/10.1007/s10143-023-02051-y

across frequencies, human study (1)

Khunigi HN, Rasoulzadeh Y, Mohammadian Y. DNA damage in foundry workers using non-
invasive micronucleus cytome assay. Mutat Res Genet Toxicol Environ Mutagen.
2023;891:503686. https://doi.org/10.1016/j.mrgentox.2023.503686

across frequencies, in vitro study (8)

Gurhan H, Barnes F. Impact of weak radiofrequency and static magnetic fields on key
signaling molecules, intracellular pH, membrane potential, and cell growth in HT-1080
fibrosarcoma cells. Sci Rep. 2023;13:14223. https://doi.org/10.1038/s41598-023-41167-5

Lu Y, Shi Y. A microfabricated lab-on-chip with three-dimensional electrodes for microscopic
observation of bioelectromagnetic effects of cells. Bioelectrochemistry. 2023;154:108554.
https://doi.org/10.1016/j.bioelechem.2023.108554

Quan Y, Huang Z, Wang Y, Liu Y, Ding S, Zhao Q, Chen X, Li H, Tang Z, Zhou B, Zhou Y. Coupling
of static ultramicromagnetic field with elastic micropillar-structured substrate for cell
response. Mater Today Bio. 2023;23:100831. https://doi.org/10.1016/j.mtbio.2023.100831

Rain BD, Plourde-Kelly AD, Lafrenie RM, Dotta BT. Induction of apoptosis in B16-BL6
melanoma cells following exposure to electromagnetic fields modeled after intercellular
calcium waves. FEBS Open Bio. 2024;14(3):515-524. https://doi.org/10.1002/2211-5463.13760

Stefanik P, Morova M, Herichova I. Impact of Long-Lasting Environmental Factors on
Regulation Mediated by the miR-34 Family. Biomedicines. 2024;12(2):424.
https://doi.org/10.3390/biomedicines12020424

Wang Y, Worrell GA, Wang HL. It is the Frequency that Matters --- Effects of Electromagnetic
Fields on the Release and Content of Extracellular Vesicles. Preprints - bioRxiv. 2023;eFIRST
2023-08 Preprint:2023.08.08.552505. https://doi.org/10.1101/2023.08.08.552505

Zahumenska R, Badurova B, Pavelek M, Sojka P, Pavlisova T, Spanik P, Sivonova MK, Novakova
S, Strnadel J, Halasova E, Frivaldsky M, Skovierova H. Comparison of pulsed and continuous



Bundesamt
fur Strahlenschutz

electromagnetic field generated by WPT system on human dermal and neural cells. Sci Rep.
2024;14:5514. https://doi.org/10.1038/s41598-024-56051-z

Zhang Q, Hou Q, An G. Effects of electromagnetic pulses, exosomes inhibition and their
coaction on A549 cells. Bioelectromagnetics. 2024;eFIRST-2024-
03https://doi.org/10.1002/bem.22500

across frequencies, plant study (3)

Miernik A, Kovalyshyn S. [Influence of alternating electromagnetic field exposure on photon
emission of brew of selected plants] Wptyw oddziatywania pola elektromagnetycznego na
emisje fotonowa naparéw wybranych roslin. Przeglad Elektrotechniczny. 2023;99(3):120-123.
https://doi.org/10.15199/48.2023.03.20

Porcher A, Wilmot N, Bonnet P, Procaccio V, Vian A. Changes in Gene Expression After
Exposing Arabidopsis thaliana Plants to Nanosecond High Amplitude Electromagnetic Field
Pulses. Bioelectromagnetics. 2024;45(1):4-15. https://doi.org/10.1002/bem.22475

Shibryaeva LS, Chaplygin ME, Zhalnin EV, Blinov ND, Aksenov AG. Influence of Electromagnetic
Fields on Seed Productivity. High Energ Chem. 2024;58(1):1-15.
https://doi.org/10.1134/50018143924010156

across frequencies, review (21)

Askaripour K, Zak A. A systematic review on cellular responses of Escherichia coli to
nonthermal electromagnetic irradiation. Bioelectromagnetics. 2024;45(1):16-29.
https://doi.org/10.1002/bem.22484

Ayesha S, Abideen Z, Haider G, Zulfigar F, El-Keblawy A, Rasheed A, Siddique KHM, Khan MB,
Radicetti E. Enhancing sustainable plant production and food security: Understanding the
mechanisms and impacts of electromagnetic fields. Plant Stress. 2023;9:100198.
https://doi.org/10.1016/].stress.2023.100198

Ben Ishai P, Baldwin HZ, Birnbaum LS, Butler T, Chamberlin K, Davis DL, Scarato T, Taylor H.
Applying the Precautionary Principle to Wireless Technology: Policy Dilemmas and Systemic
Risks. Environment: Science and Policy for Sustainable Development. 2024;66(2):5-18.
https://doi.org/10.1080/00139157.2024.2293631

Calvente I, Nunez Ml. Is the sustainability of exposure to non-ionizing electromagnetic
radiation possible? Med Clin (Barc). 2023;eFIRST-2023-12:50025-7753(23)00707-8.



Bundesamt
fur Strahlenschutz

https://doi.org/10.1016/j.medcli.2023.11.011

Forster F, Ermel L, Riesmeyer C, Jung R, Luethy K, Wullinger P, Weinmann T. Knowledge, risk
perception and information needs of general practitioners regarding potential health effects
of electromagnetic fields: A scoping review of the scientific literature. Radioprot.
2024;59(1):55-64. https://doi.org/10.1051/radiopro/2023038

Guo H, Kang L, Qin W, Li Y. Electromagnetic Radiation Exposure and Childhood Leukemia:
Meta-Analysis and Systematic Review. Altern Ther Health Med. 2023;29(8):75-81.

Kewcharoen J, Shah K, Bhardwaj R, Contractor T, Turagam MK, Mandapati R, Lakkireddy D,
Garg J. New-generation electronic appliances and cardiac implantable electronic devices: a
systematic literature review of mechanisms and in vivo studies. J Interv Card Electrophysiol.
2024;eFIRST-2024-03https://doi.org/10.1007/5s10840-024-01777-z

Khalat AM, Yahya RAM, Azab AE. Electromagnetic Fields: Insight into Sources, and Their
Effects on Vital Organs and the Risk of Cancer. SAR Journal of Anatomy and Physiology.
2023;4(3):20-32. https://doi.org/10.36346/sarjap.2023.v04i03.001

Lee SR, Oh MM. Electric field: a new environmental factor for controlling plant growth and
development in agriculture. Horticulture Environment and Biotechnology. 2023;64(6):955-961.
https://doi.org/10.1007/s13580-023-00525-y

Liu L, Huang B, Lu Y, Zhao Y, Tang X, Shi Y. Interactions between electromagnetic radiation
and biological systems. iScience. 2024;27(3):109201.
https://doi.org/10.1016/].isci.2024.109201

Lopez-Alvarez C, Lopez-Martin ME, Rodriguez-Gonzalez JA, Ares-Pena FJ. A Review on the
Effects of Thermal Inversions and Electromagnetic Fields on Cell Cultures and Wireless
Communications. Sensors (Basel). 2023;23(23):9567. https://doi.org/10.3390/s23239567

Lépez-Martin ME, Sueiro-Benavides RA, Leiro-Vidal Jm, Rodriguez-Gonzalez JA, Ares-Pena FJ.
Can Electromagnetic Fields Modulate Inflammation and Cell Death by Acting on the Immune
System? JEEE Access. 2023;11:92167-92187. https://doi.org/10.1109/access.2023.3308225

Monti P, Solazzo G, Bollati V. Effect of environmental exposures on cancer risk: Emerging role
of non-coding RNA shuttled by extracellular vesicles. Environ Int. 2023;181:108255.
https://doi.org/10.1016/j.envint.2023.108255

Pokhodzey LV, Paltsev YP, Fedin IA. Hygienic regulation of electromagnetic fields in the
Russian Federation: history and current state. Russian Journal of Occupational Health and
Industrial Ecology. 2023;63(10):673-681. https://doi.org/10.31089/1026-9428-2023-63-10-
673-681

Sincak M, Luptakova A, Matusikova I, Jandacka P, Sedlakova-Kadukova J. Application of a



Bundesamt
fur Strahlenschutz

Magnetic Field to Enhance the Environmental Sustainability and Efficiency of Microbial and
Plant Biotechnological Processes. Sustainability. 2023;15(19):14459.
https://doi.org/10.3390/su151914459

Stam R. New developments in cosmetic applications of electromagnetic fields: Client and
occupational hazard assessment. Bioelectromagnetics. 2024;eFIRST-2024-
03https://doi.org/10.1002/bem.22503

Thill A, Cammaerts MC, Balmori A. Biological effects of electromagnetic fields on insects: a
systematic review and meta-analysis. Rev Environ Health. 2023;eFIRST-2023-
11https://doi.org/10.1515/reveh-2023-0072

Vargas-Chaves |, Betancur-Quiceno AM. [Electromagnetic pollution as a factor of vulnerability
of the right to a healthy environment in cities: an approach based on uncertainty and the
precautionary principle] La contaminacion electromagnética como factor de vulnerabilidad
del derecho a un ambiente sano en las ciudades: una aproximacion desde la incertidumbre y
el principio de precaucion. Revista De Direito Da Cidade-City Law. 2023;15(3):1345-1367.
https://doi.org/10.12957/rdc.2023.780541SSN2317-7721

Vivarelli C, Censi F, Calcagnini G, Falsaperla R, Mattei E. Risk Assessment for Workers with
Wearable Medical Devices Exposed to Electromagnetic Fields. Health Phys. 2024;eFIRST-
2024-02https://doi.org/10.1097/HP.0000000000001798

Wdowiak N, Wojtowicz K, Wdowiak-Filip A, Pucek W, Wrobel A, Wrobel J, Wdowiak A.
Environmental Factors as the Main Hormonal Disruptors of Male Fertility. J Clin Med.
2024;13(7):1986. https://doi.org/10.3390/jcm13071986

Zhen C, Zhang G, Wang S, Wang J, Fang Y, Shang P. Electromagnetic fields regulate iron
metabolism in living organisms: A review of effects and mechanism. Prog Biophys Mol Biol.
2024;188:43-54. https://doi.org/10.1016/j.pbiomolbio.2024.03.001

across frequencies, theory/molecular mechanism (8)

Diao W, Farrell JD, Wang B, Ye F, Wang Z. Preorganized Internal Electric Field Promotes a
Double-Displacement Mechanism for the Adenine Excision Reaction by Adenine DNA
Glycosylase. J Phys Chem B. 2023;127(40):8551-8564.
https://doi.org/10.1021/acs.jpcb.3c04928

Ma M, Lu Y. Synchronization in scale-free neural networks under electromagnetic radiation.
Chaos. 2024;34(3):033116. https://doi.org/10.1063/5.0183487

Nestorovich EM, Bezrukov SM. Beta-Barrel Channel Response to High Electric Fields:



Bundesamt
fur Strahlenschutz

Functional Gating or Reversible Denaturation? Int J Mol Sci. 2023;24(23):16655.
https://doi.org/10.3390/ijms242316655

Scheele T, Neudecker T. Investigating the accuracy of density functional methods for
molecules in electric fields. / Chem Phys. 2023;159(12):124111.
https://doi.org/10.1063/5.0164372

Tchuisseuh MR, Chamgoue AC, Kakmeni FMM. Effect of the electromagnetic induction in the
electrical activity of the Kazantsev model of inferior Olive Neuron model. Biosystems.
2024;236:105114. https://doi.org/10.1016/].biosystems.2023.105114

Uzhytchak M, Smolkova B, Frtus A, Stupakov A, Lunova M, Scollo F, Hof M, Jurkiewicz P,
Sullivan GJ, Dejneka A, Lunov O. Sensitivity of endogenous autofluorescence in Hela cells to
the application of external magnetic fields. Sci Rep. 2023;13:10818.
https://doi.org/10.1038/s41598-023-38015-x

Xia Q, Zheng Y, Wang L, Chen X. Proposing Signaling Molecules as Key Optimization Targets
for Intensifying the Phytochemical Biosynthesis Induced by Emerging Nonthermal Stress
Pretreatments of Plant-Based Foods: A Focus on gamma-Aminobutyric Acid. J Agric Food
Chem. 2023;71(34):12622-12644. https://doi.org/10.1021/acs.jafc.3c04413

Yang F, Ma J, Ren G. A Josephson junction-coupled neuron with double capacitive
membranes. J Theor Biol. 2024;578:111686. https://doi.org/10.1016/].jtbi.2023.111686

intermediate frequency, epidemiology (1)

Sato Y, Taki M, Kojimahara N. Association Between the Use of Induction Heating Cookers and
Delivery Outcomes in Pregnant Women: An Internet-Based Cohort Study. Environ Health
Insights. 2023;17:11786302231211114. https://doi.org/10.1177/11786302231211114

intermediate frequency, in vitro study (1)

Mamaghaniyeh R, Zandieh A, Goliaei B, Nezamtaheri MS, Shariatpanahi SP. Effects of
exposure to alternating low-intensity, intermediate-frequency electric fields on the
differentiation of human leukemic cell line U937. Bioelectromagnetics. 2024;45(2):48-57.
https://doi.org/10.1002/bem.22487

10



Bundesamt
fur Strahlenschutz

low frequency, animal study (32)

Alamsyah F, Firdausi N, Nugraheni SED, Fadhlurrahman AG, Nurhidayat L, Pratiwi R, Taruno
WP. Effects of non-contact electric fields on kidney and liver histology in tumour-induced
rats. F1000Research. 2023;12:117. https://doi.org/10.12688/f1000research.110080.3

Albert L, Olivier F, Jolivet A, Chauvaud L, Chauvaud S. Effects of anthropogenic magnetic fields
on the behavior of a major predator of the intertidal and subtidal zones, the velvet crab
Necora puber. Mar Environ Res. 2023;190:106106.
https://doi.org/10.1016/j.marenvres.2023.106106

Bassetto M, Reichl T, Kobylkov D, Kattnig DR, Winklhofer M, Hore PJ, Mouritsen H. No
evidence for magnetic field effects on the behaviour of Drosophila. Nature.
2023;620(7974):595-599. https://doi.org/10.1038/s41586-023-06397-7

Budak M, Kilic MA, Kalkan T, Tuncel H. No mutation effect of 50 Hz sinusoidal magnetic field
on beta catenin gene phosphorylation site in N-methyl-N-nitrosourea (MNU) induced colon
tumor model. Indian J Exp Biol. 2023;61(12):941-945.
https://doi.org/10.56042/ijeb.v61i12.4370

CAkit MO, Koca G, Akbulut A, Erdem O, CEtiNkaya S, Umurhan G, Aydinbelge-Dizdar N,
Esmekaya M, YumuSAk N, Canseven KurSUn AG, Korkmaz M. The effects of extremely low-
frequency magnetic field exposure on apoptosis, neurodegeneration and trace element
levels in the rat brain. Anatolian Current Medical Journal. 2023;5(2):102-110.
https://doi.org/10.38053/acm;j.1245104

Chapman ECN, Rochas CMV, Piper AJR, Vad J, Kazanidis G. Effect of electromagnetic fields
from renewable energy subsea power cables on righting reflex and physiological response of
coastal invertebrates. Mar Pollut Bull. 2023;193:115250.
https://doi.org/10.1016/j.marpolbul.2023.115250

Cote JM, Hood A, Kwon B, Smith JC, Houpt TA. Behavioral and neural responses to high-
strength magnetic fields are reduced in otolith mutant mice. American journal of physiology
Regulatory, integrative and comparative physiology. 2023;325(2):R181-R192.
https://doi.org/10.1152/ajpregu.00317.2022

Crawford LM, Edelson CJ, Hueter RE, Gardiner JM. Behavioral electrosensitivity increases with
size in the sandbar shark,. Environ Biol Fishes. 2024;107:257-273.
https://doi.org/10.1007/s10641-024-01514-5

Grob R, Muller VL, Grubel K, Rossler W, Fleischmann PN. Importance of magnetic information
for neuronal plasticity in desert ants. Proc Natl Acad Sci U S A. 2024;121(8):e2320764121.
https://doi.org/10.1073/pnas.2320764121

Huttner T, von Fersen L, Miersch L, Dehnhardt G. Passive electroreception in bottlenose

11



Bundesamt
fur Strahlenschutz

dolphins (Tursiops truncatus): implication for micro- and large-scale orientation. J Exp Biol.
2023;226(22):jeb245845. https://doi.org/10.1242/jeb.245845

Kalantar MH, Bayat PD, Ghaffari Khaligh S, Soleimani H. The role of curcumin during
pregnancy on the exposed fetuses' tissues of Wistar rats to electromagnetic field.
Electromagn Biol Med. 2024;eFIRST-2024-02:1-10.
https://doi.org/10.1080/15368378.2024.2315214

Kobayashi-Sun J, Kobayashi |, Kashima M, Hirayama J, Kakikawa M, Yamada S, Suzuki N.
Extremely low-frequency electromagnetic fields facilitate both osteoblast and osteoclast
activity through Wnt/beta-catenin signaling in the zebrafish scale. Front Cell Dev Biol.
2024;12:1340089. https://doi.org/10.3389/fcell.2024.1340089

Kryukov VI, Zhuchkov SA, Lazareva TN, Kireeva OS, Popovicheva NN. [Low-Frequency Pulsed
Magnetic Field Enhances the Genotoxicity of Chromium(VI) lons in Amphibians]
Hu3KouyacToTHOe MMNYAbCHOE MarHMTHOE Nosie YCUANBAET reHOTOKCUUYHOCTb Xpoma(Vl) gns
amdubnii. Uchenye Zapiski Kazanskogo Universiteta-Seriya Estestvennye Nauki.
2023;165(3):411-426. https://doi.org/10.26907/2542-064x.2023.3.411-426

Lattanzi D, Pagliarini M, Rebecchi F, Frontalini F, Ambrogini P. Developing and testing an
Arduino-based microcurrent stimulator to mimic marine electric pollution on benthos.
Heliyon. 2024;10(1):e23281. https://doi.org/10.1016/j.heliyon.2023.e23281

LiuS, LiuS, Gong Y, Chen J, Li H, Wu Z, Cui Z, Liu M, Lei J, Wang T. Effect of Moderate Static
Magnetic Field on Membrane Potential of Abdominal Nerve Fiber in Metapenaeus Ensis. /[EEE
Magnetics Letters. 2023;14:1-5. https://doi.org/10.1109/Imag.2023.3293391

Nakanishi R, Tanaka M, Nisa BU, Shimizu S, Hirabayashi T, Tanaka M, Maeshige N, Roy RR,
Fujino H. Alternating current electromagnetic field exposure lessens intramyocellular lipid
accumulation due to high-fat feeding via enhanced lipid metabolism in mice. PLoS One.
2023;18(11):e0289086. https://doi.org/10.1371/journal.pone.0289086

Plotnik M, Bienkowski P, Berbec E, Murawska A, Latarowski K, Migdal P. Influence of
Electromagnetic Field with Frequency of 50 Hz in form of Doses on Selected Biochemical
Markers of Honey Bee. Journal of Apicultural Science. 2023;67(1):27-36.
https://doi.org/10.2478/jas-2023-0003

Romanova N, Utvenko G, Prokshina A, Cellarius F, Fedorishcheva A, Pakhomov A. Migratory
birds are able to choose the appropriate migratory direction under dim yellow narrowband
light. Proc Biol Sci. 2023;290(2013):20232499. https://doi.org/10.1098/rspb.2023.2499

Schneider WT, Holland RA, Keiss O, Lindecke O. Migratory bats are sensitive to magnetic

inclination changes during the compass calibration period. Bio/ Lett. 2023;19(11):20230181.
https://doi.org/10.1098/rsbl.2023.0181

12



Bundesamt
fur Strahlenschutz

Senol N, Sahin M, Sahin U. Protective effect of juglone on electric field-induced apoptosis and
inflammation in liver and kidney tissue in rats. Res Vet Sci. 2023;164:104987.
https://doi.org/10.1016/j.rvsc.2023.104987

Senol N, Sahin M, Sahin U. The protective role of 5-hydroxy-1,4-naphthoquinone against the
harmful effects of 50 Hz electric field in rat lung tissue. Electromagn Biol Med.
2023;42(4):133-143. https://doi.org/10.1080/15368378.2023.2265935

Shakhparonov VV, Bolshakova AA, Koblikova EO, Tsoi JA. European common frogs determine
migratory direction by inclination magnetic compass and show diurnal variation in
orientation. J Exp Biol. 2024;227(4):jeb.246150. https://doi.org/10.1242/jeb.246150

Tang LS, Qiu CZ, Zhang HY, Ren DL. Effects of 0.4 T, 3.0 T and 9.4 T static magnetic fields on
development, behaviour and immune response in zebrafish (Danio rerio). Neuroimage.
2023;282:120398. https://doi.org/10.1016/j.neuroimage.2023.120398

Wang L, Li S, Li T, Zheng W, Li Y, Xu G. [Effects of 50 Hz electromagnetic field on rat working
memory and investigation of neural mechanisms] 50 Hz B3 %} K iR TAECAZ B8 f e
FZ ML FT. Sheng Wu Yi Xue Gong Cheng Xue Za Zhi. 2023;40(6):1135-1141.
https://doi.org/10.7507/1001-5515.202303032

Wang S, Song ZG, Kang JJ, Guo GZ. Simulation calculation of electric field distribution in the
rat brain irradiated by electromagnetic pulses. A/P Adv. 2023;13(9):095209.
https://doi.org/10.1063/5.0160859

Wang S, Zhang P, Fei F, Tong T, Zhou X, Zhou Y, Zhang J, Wei M, Zhang Y, Zhang L, Huang Y,
Zhang L, Zhang X, Cai T, Xie C. Unexpected divergence in magnetoreceptor MagR from robin
and pigeon linked to two sequence variations. Zool Res. 2024;45(1):69-78.
https://doi.org/10.24272/].issn.2095-8137.2023.138

Williams JP, Jaco EM, Scholz Z, Williams CM, Pondella DJ, Rasser MK, Schroeder DM. Red rock
crab (Cancer productus) movement is not influenced by electromagnetic fields produced by a
submarine power transmission cable. Cont Shelf Res. 2023;269:105145.
https://doi.org/10.1016/j.csr.2023.105145

Wyszkowska J, Kobak J, Aonuma H. Electromagnetic field exposure affects the calling song,
phonotaxis, and level of biogenic amines in crickets. Environ Sci Pollut Res.
2023;30(40):93255-93268. https://doi.org/10.1007/s11356-023-28981-0

Wyszkowska J, Maliszewska J, Gas P. Metabolic and Developmental Changes in Insects as
Stress-Related Response to Electromagnetic Field Exposure. App! Sci-Basel. 2023;13(17):9893.
https://doi.org/10.3390/app13179893

Zhang C, Li Y, Yang L, Zhao H. Regulation of local alternating electric fields on synaptic
plasticity in brain tissue. Biomed Eng Lett. 2023;13(3):391-396.

13



Bundesamt
fur Strahlenschutz

https://doi.org/10.1007/s13534-023-00287-7

Zhang G, Liu T, Zhao D, Sun X, Xing W, Zhang S, Yan L. External magnetic field have significant
effects on diversity of magnetotactic bacteria in sediments from Yangtze River, Chagan Lake
and Zhalong Wetland in China. Ecotoxicol Environ Saf. 2023;266:115604.
https://doi.org/10.1016/j.ecoenv.2023.115604

Zhang Y, Zhang Y, Zhao J, He J, Xuanyuan Z, Pan W, Sword GA, Chen F, Wan G. Probing
Transcriptional Crosstalk between Cryptochromes and Iron-sulfur Cluster Assembly 1 (MagR)
in the Magnetoresponse of a Migratory Insect. Int J Mol Sci. 2023;24(13):11101.
https://doi.org/10.3390/ijms241311101

low frequency, dosimetry/exposure  (40)

Ardeshirpour Y, Cohen ED, Seidman SJ, Taddese B, Zaidi T, Bassen H. Effect of direct voltage
induction by low-frequency security systems on neurostimulator lead. Bioelectromagnetics.
2024;45(2):70-81. https://doi.org/10.1002/bem.22485

Bleuler P, Polonelli T, Xiao Y, Stadler B, Gallina L, Kirchner H, Magno M, Franck CM. A Unified
Sensor Platform for Investigating Corona Effects on Overhead Lines. IEEE Trans Instrum Meas.
2023;72:9005011. https://doi.org/10.1109/Tim.2023.3312702

Bonab SA, Song WJ, Yazdani-Asrami M. A New Intelligent Estimation Method Based on the
Cascade-Forward Neural Network for the Electric and Magnetic Fields in the Vicinity of the
High Voltage Overhead Transmission Lines. Appl Sci-Basel. 2023;13(20):11180.
https://doi.org/10.3390/app132011180

David A, Tiemann M, Clemens M, Schmuelling B. Magnetic Field Analysis of 50 kW Wireless
Power Transfer System for Heavy Duty Vehicles. IEEE Trans Magn. 2024;60(3):1-4.
https://doi.org/10.1109/tmag.2023.3306809

David A, Tiemann M, Haussmann N, Stroka S, Clemens M, Schmuelling B. Electromagnetic
Compatibility Evaluation of Wireless Charging Systems for Public Spaces: Wireless Power
Transfer for Taxis. IEEE Industry Applications Magazine. 2024;30(1):59-67.
https://doi.org/10.1109/mias.2023.3325047

Diao Y, Liu L, Deng N, Lyu S, Hirata A. Tensor-conductance model for reducing the
computational artifact in target tissue for low-frequency dosimetry. Phys Med Biol.

2023;68(20):205014. https://doi.org/10.1088/1361-6560/acfae0

Dong XW, Gao YS, Lu M. The Electromagnetic Exposure Level of a Pure Electric Vehicle
Inverter Based on a Real Human Body. App! Sci-Basel. 2024;14(1):32.

14



Bundesamt
fur Strahlenschutz

https://doi.org/10.3390/app14010032

Duan X, Lan J, Kodera S, Kirchner J, Fischer G, Hirata A. Wireless Power Transfer Systems with
Composite Cores for Magnetic Field Shielding with Electric Vehicles. IEEE Access.
2023;11:144887-144901. https://doi.org/10.1109/access.2023.3344398

Elmashtoly MH, Gouda OE, Lehtonen M, Darwish MMF. Mitigation of the Electric Field Under
EHVTL in Limited Space Crowded With Human Activities. /[EEE Access. 2024;12:41009-41018.
https://doi.org/10.1109/access.2024.3376417

Ghania SM. Evaluation of Magnetic Fields inside High Voltage Substations with Different
Configurations. Engineering Technology & Applied Science Research. 2023;13(6):12446-12451.
https://doi.org/10.48084/etasr.6554

Ghania SM. Transient Electromagnetic Fields Calculation around Transmission Lines using
FDTD. Engineering Technology & Applied Science Research. 2023;13(6):12253-12257.
https://doi.org/10.48084/etasr.6552

Giurgiuman A, Gliga M, Bojita A, Andreica S, Munteanu C, Topa V, Constantinescu C, Pacurar C.
Software Program for the Evaluation of Human Exposure to Electric and Magnetic Fields.
Technologies. 2023;11(6):159. https://doi.org/10.3390/technologies11060159

Guzman-Armenteros TM, Ruales J, Villacis-Chiriboga J, Guerra LS. Experimental Prototype of
Electromagnetic Emissions for Biotechnological Research: Monitoring Cocoa Bean
Fermentation Parameters. Foods. 2023;12(13):2539. https://doi.org/10.3390/foods12132539

Haussmann N, Stroka S, Schmuelling B, Clemens M. GPU-accelerated body-internal electric
field exposure simulation using low-frequency magnetic field sampling points. Compel-int J
Comp Math Electr Electron Eng. 2023;42(5):982-992. https://doi.org/10.1108/Compel-01-
2023-0020

Hermans A, Winter HV, Gill AB, Murk AJ. Do electromagnetic fields from subsea power cables
effect benthic elasmobranch behaviour? A risk-based approach for the Dutch Continental
Shelf. Environ Pollut. 2024;346:123570. https://doi.org/10.1016/j.envpol.2024.123570

Hizem M, Ben Saada A, Ben Mbarek S, Choubani F. Modeling of the interaction between
human body and electromagnetic waves near resonance using machine learning. Int J App!
Electromagnet Mech. 2023;73(4):321-338. https://doi.org/10.3233/Jae-230025

Hortschitz W, Kainz A, Beigelbeck R, Schmid G, Keplinger F. Review on sensors for electric
fields near power transmission systems. Meas Sci Technol. 2024;35(5):052001.
https://doi.org/10.1088/1361-6501/ad243a

Hortschitz W, Kainz A, Keplinger F, Besic H, Hirtl R, Schmid G. Erprobung, Weiterentwicklung

und Validierung von neuartiger Messtechnik fiir statische und niederfrequente elektrische

15



Bundesamt
fur Strahlenschutz

und magnetische Felder - Vorhaben 3619592411. 2023:251. Ressortforschungsberichte zum
Strahlenschutz. September 2023. http://nbn-resolving.de/urn:nbn:de:0221-2023091839246

Huang R, Zhang W, Zhu J, Zou X, Wu H, Suo C. Transmission Line Voltage Measurement
Utilizing a Calibrated Suspension Grounding Voltage Sensor. Sensors (Basel).
2023;23(16):7161. https://doi.org/10.3390/s23167161

ileri R, Agcal A. Limiting magnetic exposures using ferrite core and shielding in wireless
charging of mobile phones. Microw Opt Techn Let. 2023;65(12):3204-3210.
https://doi.org/10.1002/mop.33871

Kirawanich P, Dey P, Sumpavakup C. System-level Magnetic Interference Modeling in
Electrified Monorail System for Track-side Safety Design. IEEE Transactions on Transportation
Electrification. 2023;eFIRST 2023-08:1-1. https://doi.org/10.1109/tte.2023.3306999

Lagouanelle P, Freschi F, Pichon L, Giaccone L. Fast and Reliable Human Exposure Assessment
Around High Power Systems Using Surrogate Modeling. leee Access. 2024;12:34835-34845.
https://doi.org/10.1109/Access.2024.3366654

Leman JT, Olsen RG, Renew D. Calculation of Transmission Line Worker Electric Field Induced
Current Using Fourier-Enhanced Charge Simulation. Energies. 2023;16(22):7646.
https://doi.org/10.3390/en16227646

Li J, Lu M. Safety Assessment of Occupational Electromagnetic Exposure for Subway
Attendant by Leaky Coaxial Cable. Journal of Electrical Engineering & Technology.
2024;19(3):1701-1713. https://doi.org/10.1007/s42835-023-01607-8

Liu ST, Li DG, Chen CM, Jia WB, Che K, Yu JX. Electromagnetic Field Safety Analysis of a 7.7 kW
Wireless Power Transfer System for Electric Vehicles. Progress in Electromagnetics Research
M. 2023;117:1-12. https://doi.org/10.2528/PIERM23030401

Long Z, Zhou F, Lin F, Fan J, Li W, Diao Y, Hu K. Development of a Wideband Precision Electric
Field Measuring Sensor. Sensors (Basel). 2023;23(23):94009.
https://doi.org/10.3390/s23239409

Ma XQ, Lu J, Li BL. The effect of humidity and temperature on the total electric field of
unipolar positive and negative HVDC lines in the natural environment. Electr Eng.
2023;eFIRST-2023-11https://doi.org/10.1007/s00202-023-02050-8

Marot M, Jager F, Greilich S, Karger CP, Jakel O, Burigo LN. Monte Carlo simulation for proton
dosimetry in magnetic fields: Fano test and magnetic field correction factors k(B)for Farmer-
type ionization chambers. Phys Med Biol. 2023;68(17):175037. https://doi.org/10.1088/1361-
6560/acefal

Martinez JA, Pancorbo M. Underground power lines as a confounding factor in observational

16



Bundesamt
fur Strahlenschutz

studies concerning magnetic fields and childhood leukemia. Rev Environ Health. 2023;eFIRST-
2023-10https://doi.org/10.1515/reveh-2023-0131

Rivera Gonzalez MX, Lopez de Mingo |, Amuneke Ramirez A, Maestu Unturbe C. Design and
characterisation of a cell exposure system with high magnetic field homogeneity: RILZ coils.
Front Bioeng Biotechnol. 2024;12:1337899. https://doi.org/10.3389/fbioe.2024.1337899

Rozov VY, Pelevin DY, Kundius KD. Simulation of the magnetic field in residential buildings
with built-in substations based on a two-phase multi-dipole model of a three-phase current
conductor. Electrical Engineering & Electromechanics. 2023;(5):87-93.
https://doi.org/10.20998/2074-272x.2023.5.13

Sekiba Y, Kodera S, Yamazaki K, Hirata A. Calculation of Electric Field Induced in the Human
Body for Simultaneous Exposure to Spatially Uniform ELF Electric and Magnetic Fields With a
Phase Difference. IEEE Access. 2023;11:95455-95466.
https://doi.org/10.1109/access.2023.3311517

Shi JP, Guo XX, Wang DL, Chen B, Zhao Y, Zhang AJ, Petrarca C. A Measurement Method for
the Charging Potential of Conductors in the Vicinity of HVYDC Overhead Lines Based on a Non-
Contact Electrometer. Electronics-Switz. 2023;12(22):4567.
https://doi.org/10.3390/electronics12224567

Shi L, Liang JY, Liu YZ, Zhao YY, Li XR. Electromagnetic Environment Assessment and Safety
Research of Electrified High-Speed Railway Carriages. Electronics-Switz. 2024;13(4):740.
https://doi.org/10.3390/electronics13040740

Slobodyanyuk IL, Nikolskaya YV, Kislyaev SE, Pichugina PG, Antipova TA, Matveeva LV,
Machikhin VA, Polyakov VA, Gasparov ES, Mayorov AG. A device for exposure to a permanent
magnetic field and a system multifactorial analysis in a magnetobiological experiment.
Physics of Wave Processes and Radio Systems. 2023;26(3):123-131.
https://doi.org/10.18469/1810-3189.2023.26.3.123-131

Tan L, Li G, Xie Q, Xiang Y, Luo B. Study on the safety assessment and protection design of
human exposure to low-frequency magnetic fields in electric vehicles. Radiat Prot Dosimetry.
2023;200(1):60-74. https://doi.org/10.1093/rpd/ncad269

Tian R, Li WX, Lu M, Yu L, Zhang JQ. Research on the influence of power frequency magnetic
field of pantograph on pacemaker wearers' health in high-speed EMU. Radiat Prot Dosimetry.
2024;eFIRST-2024-03:ncae057. https://doi.org/10.1093/rpd/ncae057

Wang TH, Li B, Zhao KF, Yu QY, Xu LL, Chi YD, Guan SS. Evaluation of Electromagnetic Exposure
of the Human with a Coronary Stent Implant from an Electric Vehicle Wireless Power
Transfer Device. Electronics-Switz. 2023;12(20):4231.
https://doi.org/10.3390/electronics12204231

17



Bundesamt
fur Strahlenschutz

Wright MD, Matthews JC, Shallcross DE. A quasi-one-dimensional model for ion-aerosol
interactions and aerosol charge state downwind of corona-producing alternating current
(AC) HVPL under stable atmospheric conditions. Environ Res. 2023;231(Pt 1):115908.
https://doi.org/10.1016/j.envres.2023.115908

Zhao XQ, Zhang L, Zhang X, Dou S, Yang JZ, Zheng SQ. Design of Biplanar Excitation Magnetic
Field Coils With Small-Size and Large Uniform Area in Near-Zero Magnetic Cell Incubator.
IEEE Trans Instrum Meas. 2023;72:4005210. https://doi.org/10.1109/Tim.2023.3269116

low frequency, epidemiology (9)

Chai Z, Wang, Li YM, Zhao ZG, Chen M. Correlations between geomagnetic field and global
occurrence of cardiovascular diseases: evidence from 204 territories in different latitude.
BMC Public Health. 2023;23(1):1771. https://doi.org/10.1186/s12889-023-16698-1

Crespi CM, Sudan M, Juutilainen J, Roivainen P, Hareuveny R, Huss A, Kandel S, Karim-Kos HE,
Thuroczy G, Jakab Z, Spycher BD, Flueckiger B, Vermeulen R, Vergara X, Kheifets L.
International study of childhood leukemia in residences near electrical transformer rooms.
Environ Res. 2024;249:118459. https://doi.org/10.1016/j.envres.2024.118459

Duarte-Rodriguez DA, Flores-Lujano J, McNally RJQ, Perez-Saldivar ML, Jimenez-Hernandez E,
Martin-Trejo JA, Espinoza-Hernandez LE, Medina-Sanson A, Paredes-Aguilera R, Merino-Pasaye
LE, Velazquez-Avina MM, Torres-Nava JR, Espinosa-Elizondo RM, Amador-Sanchez R, Dosta-
Herrera JJ, Mondragon-Garcia JA, Gonzalez-Ulibarri JE, Martinez-Silva Sl, Espinoza-Anrubio G,
Paz-Bribiesca MM, Salcedo-Lozada P, Landa-Garcia RA, Ramirez-Colorado R, Hernandez-Mora
L, Santamaria-Ascencio M, Lopez-Loyola A, Godoy-Esquivel AH, Garcia-Lopez LR, Anguiano-
Avalos Al, Mora-Rico K, Castaneda-Echevarria A, Rodriguez-Jimenez R, Cibrian-Cruz JA, Solis-
Labastida KA, Cardenas-Cardos R, Lopez-Santiago N, Flores-Villegas LV, Penaloza-Gonzalez JG,
Gonzalez-Avila Al, Sanchez-Ruiz M, Rivera-Luna R, Rodriguez-Villalobos LR, Hernandez-Perez F,
Olvera-Duran JA, Garcia-Cortes LR, Mata-Rocha M, Sepulveda-Robles OA, Bekker-Mendez VC,
Jimenez-Morales S, Melendez-Zajgla J, Rosas-Vargas H, Vega E, Nunez-Enriquez JC, Mejia-
Arangure JM. Evidence of spatial clustering of childhood acute lymphoblastic leukemia cases
in Greater Mexico City: report from the Mexican Inter-Institutional Group for the
identification of the causes of childhood leukemia. Front Oncol. 2024;14:1304633.
https://doi.org/10.3389/fonc.2024.1304633

Malavolti M, Malagoli C, Wise LA, Poli M, Notari B, Taddei I, Fabbi S, Teggi S, Balboni E,
Pancaldi A, Palazzi G, Vinceti M, Filippini T. Residential exposure to magnetic fields from
transformer stations and risk of childhood leukemia. Environ Res. 2024;245:118043.
https://doi.org/10.1016/j.envres.2023.118043

Navarrete-Meneses MdP, Salas-Labadia C, Gomez-Chavez F, Pérez-Vera P. Environmental

18



Bundesamt
fur Strahlenschutz

Pollution and Risk of Childhood Cancer: A Scoping Review of Evidence from the Last Decade.
Int J Mol Sci. 2024;25(6):3284. https://doi.org/10.3390/ijms25063284

Nguyen A, Crespi CM, Vergara X, Kheifets L. Pesticides as a potential independent childhood
leukemia risk factor and as a potential confounder for electromagnetic fields exposure.
Environ Res. 2023;238:116899. https://doi.org/10.1016/j.envres.2023.116899

Odutola MK, van Leeuwen MT, Bruinsma FJ, Benke G, Turner MC, Trotman J, Turner J,
Seymour JF, Prince HM, Milliken ST, Tiley C, Hertzberg M, Roncolato F, Opat S, Lindeman R,
Verner E, Underhill CR, Cardis E, Giles G, Vajdic CM. Occupational exposure to extremely low-
frequency magnetic fields and follicular lymphoma risk: a family case-control study. Occup
Environ Med. 2023;80(10):599-602. https://doi.org/10.1136/0emed-2023-108949

Vitturi BK, Montecucco A, Rahmani A, Dini G, Durando P. Occupational risk factors for
multiple sclerosis: a systematic review with meta-analysis. Front Public Health.
2023;11:1285103. https://doi.org/10.3389/fpubh.2023.1285103

Zhou F, Ma C, Li YJ, Zhang M, Liu W. Effect of extremely low-frequency electromagnetic
radiation on pregnancy outcome: A meta-analysis. Afr J Reprod Health. 2023;27(5):95-104.
https://doi.org/10.29063/ajrh2023/v27i5.9

low frequency, human study (4)

Cecerska-Heryc E, Glizniewicz M, Grygorcewicz B, Serwin N, Stodolak P, Slodzinska W, Birger R,
Goszka M, Polikowska A, Budkowska M, Rakoczy R, Dolegowska B. The effect of a rotating
magnetic field on the antioxidant system in healthy volunteers - preliminary study. Sci Rep.
2024;14:8677. https://doi.org/10.1038/s41598-024-59391-y

Khosravipour M, Gharagozlou F, Kakavandi MG, Nadri F, Barzegar A, Emami K, Athar HV.
Association of prolonged occupational co-exposures to electromagnetic fields, noise, and
rotating shift work with thyroid hormone levels. Ecotoxicol Environ Saf. 2024;270:115837.
https://doi.org/10.1016/j.ecoenv.2023.115837

Kursawe M, Kaifie A, Krabbe J, Kimpeler S, Kuhn R, Kraus T, Jankowiak K. The role of the DC
component in human perception of AC-DC hybrid electric fields and a comparison with the
AC component. Sci Rep. 2023;13:16320. https://doi.org/10.1038/s41598-023-43556-2

Vemula S, Kavitha V, Babu PR, Tiwari R. Risk Assessment of Human Subjects occupationally
exposed to Extremely Low Frequency Electromagnetic Fields (ELF-EMFs) and Light at Night
(LAN) with particular reference to Melatonin Hypothesis. Research Journal of Biotechnology.
2023;18(9):205-215. https://doi.org/10.25303/1809rjbt2050215

19



Bundesamt
fur Strahlenschutz

low frequency, in vitro study (29)

Arriaga S, Carboni MF, Lens PNL. Effect of static magnetic field exposure on biohydrogen
production via dark fermentation of glucose. Process Saf Environ Prot. 2023;176:375-388.
https://doi.org/10.1016/j.psep.2023.06.022

Bajtos M, Dang NT, Radil R, Janousek L, Paulecova K. Impact of Long-Term Electromagnetic
Field Exposure on Saccharomyces Cerevisiae: Controlling the Inoculum Weight. Ad Alta-
Interdiscip. 2023;13(1):308-314.

Chen H, Shi H, Chen C, Jiao Y, Wang P, Chen C, Li J, Wu LF, Song T. Effects of static magnetic
field on the sulfate metabolic pathway involved in Magnetospirillum magneticum AMB-1 cell
growth and magnetosome formation. J Appl Microbiol. 2023;134(12):Ixad302.
https://doi.org/10.1093/jambio/Ixad302

Doltchinkova V, Lozanova S, Rukova B, Nikolov R, Ivanova E, Roumenin C. Electrokinetic
properties of healthy and beta-thalassemia erythrocyte membranes under in vitro exposure
to static magnetic field. Front Chem. 2023;11:1197210.
https://doi.org/10.3389/fchem.2023.1197210

Dong L, ChenY, Wang K, Li H, Di G. Static electric field (SEF) exposure promotes the
proliferation of B lymphocytes. Int Inmunopharmacol. 2023;125(Pt A):111006.
https://doi.org/10.1016/j.intimp.2023.111006

Dorovskikh VA, Simonova NV, Shtarberg MA, Panfilov SV, Arkhipova MlI, Zatvornitsky VA,
Sharapova MO. Comparative Assessment of the Intensity of Oxidative Stress in Various
Experimental Models. Yakut Medical Journal. 2023;(2):21-24.
https://doi.org/10.25789/Ym;j.2023.82.05

Fiorillo A, Parmagnani AS, Visconti S, Mannino G, Camoni L, Maffei ME. 14-3-3 Proteins and
the Plasma Membrane H(+)-ATPase Are Involved in Maize (Zea mays) Magnetic Induction.
Plants (Basel). 2023;12(15):2887. https://doi.org/10.3390/plants12152887

Frachini ECG, Silva JB, Fornaciari B, Baptista MS, Ulrich H, Petri DFS. Static Magnetic Field
Reduces Intracellular ROS Levels and Protects Cells Against Peroxide-Induced Damage:
Suggested Roles for Catalase. Neurotox Res. 2024;42:2. https://doi.org/10.1007/s12640-023-
00679-8

Grady CJ, Castellanos Franco EA, Schossau J, Ashbaugh RC, Pelled G, Gilad AA. A putative
design for the electromagnetic activation of split proteins for molecular and cellular
manipulation. Front Bioeng Biotechnol. 2024;12:1355915.
https://doi.org/10.3389/fbioe.2024.1355915

20



Bundesamt
fur Strahlenschutz

Hambarde S, Manalo JM, Baskin DS, Sharpe MA, Helekar SA. Spinning magnetic field patterns
that cause oncolysis by oxidative stress in glioma cells. Sci Rep. 2023;13:19264.
https://doi.org/10.1038/s41598-023-46758-w

Huang Z, Ito M, Zhang S, Toda T, Takeda JI, Ogi T, Ohno K. Extremely low-frequency
electromagnetic field induces acetylation of heat shock proteins and enhances protein
folding. Ecotoxicol Environ Saf. 2023;264:115482.
https://doi.org/10.1016/j.ecoenv.2023.115482

Koziorowska A, Siuta J, Bator E, Krasowski R, Koziorowski M. Electromagnetic field as a factor
affecting the activity of the synthesis of the enzyme 3 beta-hydroxysteroid dehydrogenase (3
beta-HSD) in the cells of the adrenal cortex of lambs. Przeglad Elektrotechniczny.
2023;99(2):202-205. https://doi.org/10.15199/48.2023.02.38

Koziorowska A, Wilczak W, Koziol K, Krasowski R, Koziorowski M. [The electromagnetic field
influence on the steroidogenesis process in the sexually immature lambs uterus] Wptyw pola
elektromagnetycznego na proces steroidogenezy w macicy niedojrzatych ptciowo jagniat.
Przeglad Elektrotechniczny. 2023;99(1):311-314. https://doi.org/10.15199/48.2023.01.64

Kthiri A, Hamimed S, Tahri W, Landoulsi A, O'Sullivan S, Sheehan D. Impact of silver ions and
silver nanoparticles on biochemical parameters and antioxidant enzyme modulations in
Saccharomyces cerevisiae under co-exposure to static magnetic field: a comparative
investigation. Int Microbiol. 2023;eFIRST-2023-11https://doi.org/10.1007/s10123-023-00453-y

Narasimhan S, Bindu S. An assessment of the application of magnetic fields in the study of in
vitro plant cell and tissue cultivation. Research Journal of Biotechnology. 2023;18(12):147-
150. https://doi.org/10.25303/1812rjbt1470150

Ozcelik G, Koca MS, Sunbul B, Yilmaz-Atay F, Demirhan F, Tiryaki B, Cilenk K, Selvi S, Ozturk N.
Interactions of drosophila cryptochrome. Photochem Photobiol. 2024;eFIRST-2024-
02https://doi.org/10.1111/php.13916

Pargoo SS, Baniasadi F, Jasemi VSK, Hajiaghalou S, Gharanfoli M, Fathi R. Effect of Moderate
Static Magnetic Fields on Mice Oocyte Vitrification: Calcium-Related Genes Expression.
Biopreserv Biobank. 2024;eFIRST-2024-03https://doi.org/10.1089/bio.2022.0200

Pavlenko A, Lasota S, Wnuk D, Paw M, Czyz J, Michalik M, Madeja Z. Bronchial Fibroblasts
from Asthmatic Patients Display Impaired Responsiveness to Direct Current Electric Fields
(dcEFs). Biomedicines. 2023;11(8):2138. https://doi.org/10.3390/biomedicines11082138

Piszczek P, Wojcik-Piotrowicz K, Nowak B, Guzdek P, Novak P, Pytko-Polonczyk J, Gil K,
Kaszuba-Zwoinska J. Phagocytosis of latex beads by a human monocytic Mono Mac 6 cell line
and effects of low-frequency electromagnetic field interaction. J Physiol Pharmacol.
2023;74(2):235-247. https://doi.org/10.26402/jpp.2023.2.10

21



Bundesamt
fur Strahlenschutz

Ricker B, Mitra S, Castellanos EA, Grady CJ, Woldring D, Pelled G, Gilad AA. Proposed three-
phenylalanine motif involved in magnetoreception signalling of an Actinopterygii protein
expressed in mammalian cells. Open Biol. 2023;13(11):230019.
https://doi.org/10.1098/rsob.230019

Sendera A, Adamczyk-Grochala J, Pikula B, Cholewa M, Banas-Zabczyk A. Electromagnetic field
(50 Hz) enhance metabolic potential and induce adaptive/reprogramming response
mediated by the increase of N6-methyladenosine RNA methylation in adipose-derived
mesenchymal stem cells in vitro. Toxicol In Vitro. 2023;95:105743.
https://doi.org/10.1016/j.tiv.2023.105743

Shoorche AB, Mohammadkarim A, Jadidi M, Bahraminasab M, Bagheri H, Gholami S. Human
osteosarcoma cells in response to ELF-MF: Morphological remodeling compared to cell
proliferation. J Cancer Res Ther. 2023;19(5):1311-1315.
https://doi.org/10.4103/jcrt.jcrt_1848 21

Sztafrowski D, Muraszko J, Jasiura A, Bryk P, Urbanek AK, Krasowska A. The alternating 50 Hz
magnetic field depending on the hydrophobicity of the strain affects the viability,
filamentation and sensitivity to drugs of Candida albicans. PLoS One. 2023;18(10):e0291438.
https://doi.org/10.1371/journal.pone.0291438

Tekutskaya E, llI'chenko G, Dorohova A, Malyshko V, Baryshev M, Dzhimak S. 8-Oxoguanine-
DNA-Glycosylase Gene Polymorphism and the Effects of an Alternating Magnetic Field on the
Sensitivity of Peripheral Blood. Frontiers in bioscience (Landmark edition). 2023;28(10):252.
https://doi.org/10.31083/j.fbl2810252

Wojcik-Piotrowicz K, Kaszuba-Zwoinska J, Piszczek P, Nowak B, Guzdek P, Gil K, Rokita E. Low-
frequency electromagnetic fields influence the expression of calcium metabolism related
proteins in leukocytic cell lines. Environ Toxicol Pharmacol. 2023;104:104320.
https://doi.org/10.1016/j.etap.2023.104320

Wydorski PJ, Kozlowska W, Zmijewska A, Franczak A. Exposure to the extremely low-
frequency electromagnetic field induces changes in the epigenetic regulation of gene
expression in the endometrium. Theriogenology. 2024;217:72-82.
https://doi.org/10.1016/j.theriogenology.2024.01.015

Zafari J, Rastegar-Pouyani N, Javani Jouni F, Najjar N, Azarshin SZ, Jafarzadeh E, Abdolmaleki P,
Hoseini Shirazi F. Static magnetic field reduces cisplatin resistance via increasing apoptosis
pathways and genotoxicity in cancer cell lines. Sci Rep. 2024;14:5792.
https://doi.org/10.1038/s41598-024-56605-1

Zhao W, Han Y, Shao D, Han C, Tian Y, Huang Q. Effects of ultra-strong static magnetic field on

the gut microbiota of humans and mice. Bioelectromagnetics. 2023;44(7-8):211-220.
https://doi.org/10.1002/bem.22482

22



Bundesamt
fur Strahlenschutz

Zhou H, Xuanyuan X, Lv X, Wang J, Feng K, Chen C, Ma J, Xing D. Mechanisms of magnetic
sensing and regulating extracellular electron transfer of electroactive bacteria under
magnetic fields. Sci Total Environ. 2023;895:165104.
https://doi.org/10.1016/j.scitotenv.2023.165104

low frequency, plant study (16)

Aldibekova AE, Styazhkina EV, Tryapitsyna GA, Pryakhin EA. Comparison of the Cytogenetic
Effects of a Pulsed Magnetic Field and Gamma Radiation on Meristem Cells of Onion Seed
Sprouts (Allium cepa L.). Biol Bull. 2024;51:1-10. https://doi.org/10.1134/s106235902360304x

Al-Khafaji AH, Kwao S, Gomez Galindo F, Sajeevan RS. Germination and stress tolerance of
oats treated with pulsed electric field at different phases of seedling growth.
Bioelectrochemistry. 2024;158:108692. https://doi.org/10.1016/j.bioelechem.2024.108692

Anaya M, Gdmez-Espinosa E, Borrego S, Barbara E. Magnetotropism: a tropic response of
Candida guillemondii by the effect of the oscillating magnetic field of extremely low
frequency. Air Quality Atmosphere and Health. 2023;16(12):2367-2376.
https://doi.org/10.1007/s11869-023-01408-y

Ayesha R, Hassan |, Abbasi NA, Hafiz IA, Khan KS. Pre-Exposure Impact of Electromagnetic
Field Radiation on Carnation Plant Growth and Quality Cut Flower Production. Pakistan
Journal of Botany. 2023;55(1):367-377. https://doi.org/10.30848/Pjb2023-1(38)

Dziwulska-Hunek A, Niemczynowicz A, Kycia RA, Matwijczuk A, Kornarzynski K, Stadnik J,
Szymanek M. Stimulation of soy seeds using environmentally friendly magnetic and electric
fields. Sci Rep. 2023;13:18085. https://doi.org/10.1038/s41598-023-45134-y

Grinberg M, llin N, Nemtsova Y, Sarafanov F, lvanova A, Dolinin A, Pirogova P, Vodeneev V,
Mareev E. Response of photosynthesis and electrical reactions of wheat plants upon the

action of magnetic fields in the Schumann resonance frequency band. Plant Signal Behav.
2024;19(1):2294425. https://doi.org/10.1080/15592324.2023.2294425

Grygierzec B, Stowinski K, Mazur S, Tabor S, Kliszcz A, Synowiec A, Roman Ropek D, Luty L.
Condition of Young Japanese Knotweed (Reynoutria japonica Houtt.) Offshoots in Response
to Microwave Radiation of Their Rhizomes. Agronomy. 2023;13(11):2838.
https://doi.org/10.3390/agronomy13112838

Guzman-Armenteros TM, Villacis-Chiriboga J, Guerra LS, Ruales J. Electromagnetic fields

effects on microbial growth in cocoa fermentation: A controlled experimental approach
using established growth models. Heliyon. 2024;10(3):e24927.

23



Bundesamt
fur Strahlenschutz

https://doi.org/10.1016/j.heliyon.2024.e24927

Hou TA, Wang ZY, Zhao MC, Liu CH, Xin MJ, Wu LY, Zhang BH. Effects of Low-Frequency High-
Voltage Pulsed Electric Fields on Germination Characteristics of Aged Rice Seeds. Inmateh-
Agricultural Engineering. 2023;70(2):517-526. https://doi.org/10.35633/inmateh-70-50

Ignataviciené |, VysSniauskiené R, Ranceliené V, Petrosius R, Grauda D, Butkauskas D. The
effects of electromagnetic field radiation of extremely low frequency on growth parameters
and nucleotide substitutions in L. minor clones. Acta Physiologiae Plantarum. 2024;46(4):47.
https://doi.org/10.1007/s11738-024-03675-3

Ma H, Wang L, Ke H, Zhou W, Jiang C, Jiang M, Zhan F, Li T. Effects, physiological response and
mechanism of plant under electric field application. Scientia Horticulturae. 2024;329:112992.
https://doi.org/10.1016/j.scienta.2024.112992

Ruan JW, Wang HQ, Zhao JP, Li D, Yang HB. Effect of Magnetic Field on Frozen Food Quality
Characteristics. Food Engineering Reviews. 2024;eFIRST-2024-
03https://doi.org/10.1007/s12393-024-09366-6

Salvalaio M, Sena G. Long-term root electrotropism reveals habituation and hysteresis. Plant
Physiol. 2024;194(4):2697-2708. https://doi.org/10.1093/plphys/kiad686

Sun 'S, Hu B, Wu X, Luo X, Guo M, Liu H. Study on the effect of different high-voltage electric
field polarization process parameters on the vitality of dried chili pepper seeds. Sci Rep.
2024;14:7223. https://doi.org/10.1038/s41598-024-57978-z

Xu X, Chen M, Chen T, Ni X, Fang Z, Fang Y, Zhang L, Zhang X, Huang J. Ultra-high static
magnetic field induces a change in the spectrum but not frequency of DNA spontaneous
mutations in Arabidopsis thaliana. Front Plant Sci. 2023;14:1305069.
https://doi.org/10.3389/fpls.2023.1305069

Yang J, LiuL, Ren Y, Guo L, Chen Y, Qian JY. Alternating current electric field modifies
structure and flavor of peanut proteins. Food Chem. 2023;434:137514.
https://doi.org/10.1016/j.foodchem.2023.137514

low frequency, review (10)

Franco-Obregon A. Harmonizing Magnetic Mitohormetic Regenerative Strategies:
Developmental Implications of a Calcium-Mitochondrial Axis Invoked by Magnetic Field
Exposure. Bioengineering (Basel). 2023;10(10):1176.
https://doi.org/10.3390/bioengineering10101176

24



Bundesamt
fur Strahlenschutz

Mayrovitz HN. Linkages Between Geomagnetic Activity and Blood Pressure. Cureus.
2023;15(9):e45637. https://doi.org/10.7759/cureus.45637

Pennington AF, Cornwell CR, Sircar KD, Mirabelli MC. Electric vehicles and health: A scoping
review. Environ Res. 2024;251(Pt 2):118697. https://doi.org/10.1016/j.envres.2024.118697

Saletnik B, Puchalska-Sarna A, Saletnik A, Lipa T, Dobrzanski BJr, Puchalski C. Static magnetic
fields as a factor in modification of tissue and cell structure: a review. /International
Agrophysics. 2024;38(1):43-75. https://doi.org/10.31545/intagr/176998

Sarimov RM, Serov DA, Gudkov SV. Biological Effects of Magnetic Storms and ELF Magnetic
Fields. Biology (Basel). 2023;12(12):1506. https://doi.org/10.3390/biology12121506

Sarimov RM, Serov DA, Gudkov SV. Hypomagnetic Conditions and Their Biological Action
(Review). Biology (Basel). 2023;12(12):1513. https://doi.org/10.3390/biology12121513

Sauter C, Dorn H, Hellmann-Regen J, Bueno-Lopez A, Danker-Hopfe H. Niederfrequente
Magnetfelder und das Risiko fiir das Auftreten von Alzheimer-Demenz : Narrativer Review
mit Schwerpunkt Schlaf als mégliches Bindeglied. Somnologie. 2023;27(4):255-264.
https://doi.org/10.1007/s11818-023-00425-4

Thoradit T, Thongyoo K, Kamoltheptawin K, Tunprasert L, EI-Esawi MA, Aguida B, Jourdan N,
Buddhachat K, Pooam M. Cryptochrome and quantum biology: unraveling the mysteries of
plant magnetoreception. Front Plant Sci. 2023;14:1266357.
https://doi.org/10.3389/fpls.2023.1266357

Tian H, Zhu H, Gao C, Shi M, Yang D, Jin M, Wang F, Sui X. System-level biological effects of
extremely low-frequency electromagnetic fields: an in vivo experimental review. Front
Neurosci. 2023;17:1247021. https://doi.org/10.3389/fnins.2023.1247021

Zhang L, Malkemper EP. Cryptochromes in mammals: a magnetoreception misconception?
Front Physiol. 2023;14:1250798. https://doi.org/10.3389/fphys.2023.1250798

low frequency, theory/molecular mechanism (25)

Aguida B, Babo J, Baouz S, Jourdan N, Procopio M, El-Esawi MA, Engle D, Mills S, Wenkel S,
Huck A, Berg-Sorensen K, Kampranis SC, Link J, Ahmad M. 'Seeing' the electromagnetic
spectrum: spotlight on the cryptochrome photocycle. Front Plant Sci. 2024;15:1340304.
https://doi.org/10.3389/fpls.2024.1340304

Akdag MZ, Ogras E, Doganyigit Z, Akyuz E, Akdag MB, Okan A, Akpolat V, Kullu IR. The increase
in c-fos expression in epileptic seizures is inhibited by magnetic field application, but not

25



Bundesamt
fur Strahlenschutz

K(Ca)1.1 channel expression. Electromagn Biol Med. 2023;42(2):81-97.
https://doi.org/10.1080/15368378.2023.2247027

Deviers J, Cailliez F, de la Lande A, Kattnig DR. Avian cryptochrome 4 binds superoxide.
Comput Struct Biotechnol J. 2024;26:11-21. https://doi.org/10.1016/j.csbj.2023.12.009

Frederiksen A, Langebrake C, Hanic M, Manthey G, Mouritsen H, Liedvogel M, Solov'yov IA.
Mutational Study of the Tryptophan Tetrad Important for Electron Transfer in European
Robin Cryptochrome 4a. ACS Omega. 2023;8(29):26425-26436.
https://doi.org/10.1021/acsomega.3c02963

Galvan |, Hassasfar A, Adams B, Petruccione F. Isotope effects on radical pair performance in
cryptochrome: A new hypothesis for the evolution of animal migration: The quantum
biology of migration. Bioessays. 2024,;46(1):e2300152.
https://doi.org/10.1002/bies.202300152

Gill JP, Taylor BK. Navigation by magnetic signatures in a realistic model of Earth's magnetic
field. Bioinspir Biomim. 2024;19(3):036006. https://doi.org/10.1088/1748-3190/ad3120

Golesworthy MJ, Zollitsch T, Luo J, Selby D, Jarocha LE, Henbest KB, Pare-Labrosse O, Bartolke
R, Schmidt J, Xu J, Mouritsen H, Hore PJ, Timmel CR, Mackenzie SR. Singlet-triplet dephasing in
radical pairs in avian cryptochromes leads to time-dependent magnetic field effects. / Chem
Phys. 2023;159(10):105102. https://doi.org/10.1063/5.0166675

Gorobets O, Gorobets S, Polyakova T, Zablotskii V. Modulation of calcium signaling and
metabolic pathways in endothelial cells with magnetic fields. Nanoscale Adv. 2024;6(4):1163-
1182. https://doi.org/10.1039/d3na01065a

Hanic M, Antill LM, Gehrckens AS, Schmidt J, Gortemaker K, Bartolke R, El-Baba TJ, Xu J, Koch
KW, Mouritsen H, Benesch JLP, Hore PJ, Solov'yov IA. Dimerization of European Robin
Cryptochrome 4a. J Phys Chem B. 2023;127(28):6251-6264.
https://doi.org/10.1021/acs.jpcb.3c01305

Ito H, Shimokawa N, Higuchi Y. Lateral Transport of Domains in Anionic Lipid Bilayer
Membranes under DC Electric Fields: A Coarse-Grained Molecular Dynamics Study. J Phys
Chem B. 2023;127(41):8860-8868. https://doi.org/10.1021/acs.jpcb.3c04351

Jin X, Hu X, Chen J, Shan L, Hao D, Zhang R. Electric field induced the changes in structure and
function of human transforming growth factor beta receptor type I: from molecular
dynamics to docking. J Biomol Struct Dyn. 2024;eFIRST-2024-03:1-12.
https://doi.org/10.1080/07391102.2024.2329288

Jobe NB, Chourasia A, Smith BH, Molins E, Rose A, Pavlic TP, Paaijmans KP. Using electric fields

to control insects: current applications and future directions. J Insect Sci. 2024;24(1):8.
https://doi.org/10.1093/jisesa/ieae007

26



Bundesamt
fur Strahlenschutz

Kanemaki M, Shimizu HO, Inujima H, Miyake T, Shimizu K. Quantitative analyses of RBC
movement in whole blood exposed to DC and ELF electric field. Bioelectromagnetics.
2024;45(4):159-170. https://doi.org/10.1002/bem.22493

Karwinkel T, Peter A, Holland RA, Thorup K, Bairlein F, Schmaljohann H. A conceptual
framework on the role of magnetic cues in songbird migration ecology. Biol Rev Camb Philos
Soc. 2024;eFIRST-2024-04https://doi.org/10.1111/brv.13082

Khurana D, Jensen RH, Giri R, Bocquel J, Andersen UL, Berg-Sorensen K, Huck A. Sensing of
magnetic field effects in radical-pair reactions using a quantum sensor. Phys Rev Res.
2024;6(1):013218. https://doi.org/10.1103/PhysRevResearch.6.013218

Krylov VV, Osipova EA. Molecular Biological Effects of Weak Low-Frequency Magnetic Fields:
Frequency-Amplitude Efficiency Windows and Possible Mechanisms. Int J Mol Sci.
2023;24(13):10989. https://doi.org/10.3390/ijms241310989

Langebrake C, Manthey G, Frederiksen A, Lugo Ramos JS, Dutheil JY, Chetverikova R, Solov'yov
IA, Mouritsen H, Liedvogel M. Adaptive evolution and loss of a putative magnetoreceptor in
passerines. Proc Biol Sci. 2024;291(2016):20232308. https://doi.org/10.1098/rspb.2023.2308

Lizunov G, Korepanov V, Piankova O. Regarding the Theory of Power Lines Emission
Propagation to the Space. Journal of Geophysical Research-Space Physics.
2023;128(12):e2023JA031668. https://doi.org/10.1029/2023JA031668

Luo J. Sensitivity enhancement of radical-pair magnetoreceptors as a result of spin
decoherence. J Chem Phys. 2024;160(7):074306. https://doi.org/10.1063/5.0182172

MclLaren JD, Schmaljohann H, Blasius B. Gauge-and-compass migration: inherited magnetic
headings and signposts can adapt to changing geomagnetic landscapes. Mov Ecol.
2023;11:37. https://doi.org/10.1186/s40462-023-00406-0

Nair PS, Zadeh-Haghighi H, Simon C. Radical pair model for magnetic field effects on NMDA
receptor activity. Sci Rep. 2024;14:3628. https://doi.org/10.1038/s41598-024-54343-y

Palmer RA, O'Reilly LJ, Carpenter J, Chenchiah IV, Robert D. An analysis of time-varying
dynamics in electrically sensitive arthropod hairs to understand real-world electrical sensing.
J R Soc Interface. 2023;20(205):20230177. https://doi.org/10.1098/rsif.2023.0177

Ries A, Benitez JV, Samudio A, Armoa R, Nakayama HD. Germination of bean seeds (Vigna
unguiculata L. Walp.) in strong electric fields. MethodsX. 2023;11:102490.
https://doi.org/10.1016/j.mex.2023.102490

Schuhmann F, Ramsay JL, Kattnig DR, Solov'yov IA. Structural Rearrangements of Pigeon

Cryptochrome 4 Undergoing a Complete Redox Cycle. J Phys Chem B. 2024;eFIRST-2024-

27



Bundesamt
fur Strahlenschutz

04https://doi.org/10.1021/acs.jpcb.4c00424

Shuto Y, Walinda E, Morimoto D, Sugase K. Conformational Fluctuations and Induced
Orientation of a Protein, Its Solvation Shell, and Bulk Water in Weak Non-Unfolding External
Electric Fields. J Phys Chem B. 2023;127(34):7417-7430.
https://doi.org/10.1021/acs.jpcb.3c01683

radiofrequency, animal study (54)

Akbari H, Taghavi L, Hossaini SKE, Gholami-Fesharaki M, Mirzahosseini SAH. Effects of Radio
Waves on the Immune System of an Animal Model. Trauma Monthly. 2023;28(4):876-881.
https://doi.org/10.30491/tm.2023.401812.1608

Banas M, Sofrankova L, Kurimsky J, Pavlik M, Pikalik M, Majlathova V, Cimbala R, Pipova N,
Wurfl L, Majlath 1. Interspecific differences in the behavioral response of ticks exposed to
radiofrequency electromagnetic radiation. Exp Appl Acarol. 2023;91(3):477-485.
https://doi.org/10.1007/s10493-023-00847-7

Bektas H, Dasdag S, Altindag F, Akdag MZ, Yegin K, Algul S. Effects of 3.5-GHz radiofrequency
radiation on energy-regulatory hormone levels in the blood and adipose tissue.
Bioelectromagnetics. 2024;eFIRST-2024-02https://doi.org/10.1002/bem.22498

Bodin R, Seewooruttun C, Corona A, Delanaud S, Pelletier A, Villegier AS. Sex-dependent
impact of perinatal 5G electromagnetic field exposure in the adolescent rat behavior. Environ
Sci Pollut Res Int. 2023;30(53):113704-113717. https://doi.org/10.1007/s11356-023-30256-7

Brooks AM, Vornoli A, Kovi RC, Ton TVT, Xu M, Mashal A, Tibaldi E, Gnudi F, Li JL, Sills RC,
Bucher JR, Mandrioli D, Belpoggi F, Pandiri AR. Genetic profiling of rat gliomas and cardiac
schwannomas from life-time radiofrequency radiation exposure study using a targeted next-
generation sequencing gene panel. PLoS One. 2024;19(1):e0296699.
https://doi.org/10.1371/journal.pone.0296699

Demirbag B, Aktas S, Comelekoglu U, Kara |, Yildirim M, Yildirim DD. Protective effect of
paricalcitol in rat testicular damage induced by subchronic 1800 MHz radiofrequency
radiation. Biochem Biophys Res Commun. 2023;680:42-50.
https://doi.org/10.1016/j.bbrc.2023.09.024

Deng H, Liu L, Tang X, Lu Y, Wang X, Zhao Y, Shi Y. Impact of specific electromagnetic radiation
on wakefulness in mice. Proc Nat/ Acad Sci U S A. 2024;121(15):e2313903121.
https://doi.org/10.1073/pnas.2313903121

El-Kafoury BMA, Abdel-Hady EA, El Bakly W, Elayat WM, Hamam GG, Abd El Rahman SMM,

28



Bundesamt
fur Strahlenschutz

Lasheen NN. Lipoic acid inhibits cognitive impairment induced by multiple cell phones in
young male rats: role of Sirtl and Atg7 pathway. Sci Rep. 2023;13:18486.
https://doi.org/10.1038/s41598-023-44134-2

Emre M, Karamazi Y, Emre T, Avci C, Aydin C, Ebrahimi S, Pekmezekmek AB. The effect of 6GHz
radiofrequency electromagnetic radiation on rat pain perception. Electromagn Biol Med.
2024;eFIRST-2024-03:1-8. https://doi.org/10.1080/15368378.2024.2331134

Er H, Tas GG, Soygur B, Ozen S, Sati L. Stress-Responsive MAPK Signaling Pathway with
Proliferation and Apoptosis in the Rat Testis After 2100 MHz Radiofrequency Radiation
Exposure. Eur J Ther-Istanbul. 2024;eFIRST-2024-03https://doi.org/10.58600/eurjther2009

Gao M, Peng H, Hou Y, Wang X, Li J, Qi H, Kuang F, Zhang J. Electromagnetic pulse induced
blood-brain barrier breakdown through tight junction opening in rats. Bioelectromagnetics.
2024;45(3):130-138. https://doi.org/10.1002/bem.22494

Gautam R, Pardhiya S, Nirala JP, Sarsaiya P, Rajamani P. Effects of 4G mobile phone radiation
exposure on reproductive, hepatic, renal, and hematological parameters of male Wistar rat.
Environ Sci Pollut Res Int. 2024;31(3):4384-4399. https://doi.org/10.1007/s11356-023-31367-x

Goudarzi M, Fatahi Asl J, Shoghi H. Comparison of the Effects of Rosmarinic Acid and
Electromagnetic Radiation-Induced Cardiotoxicity on Rats. J Tehran Heart Cent.
2023;18(3):207-213. https://doi.org/10.18502/jthc.v18i3.14115

Gryzinska M, Kot B, Dudzinska E, Biernasiuk A, Jakubczak A, Malm A, Andraszek K. Changes in
the Level of DNA Methylation in Candida albicans under the Influence of Physical and
Chemical Factors. Int J Mol Sci. 2023;24(21):15873. https://doi.org/10.3390/ijms242115873

Gupta V, Srivastava R. Ashwagandha Diminishes Hippocampal Apoptosis Induced by
Microwave Radiation by Acetylcholinesterase Dependent Neuro-Inflammatory Pathway in
Male Coturnix coturnix Japonica. Neurochem Res. 2024;eFIRST-2024-
03https://doi.org/10.1007/s11064-024-04127-7

ljima E, Kodera S, Hirata A, Hikage T, Matsumoto A, Ishitake T, Masuda H. Excessive whole-
body exposure to 28 GHz quasi-millimeter wave induces thermoregulation accompanied by a
change in skin blood flow proportion in rats. Front Public Health. 2023;11:1225896.
https://doi.org/10.3389/fpubh.2023.1225896

ljima E, Li K, Hikage T, Nagai A, Murakami Y, Arima T, Ishitake T, Masuda H. Intensity-
dependent Temperature Rise Induced by Local Exposure to 26.5 GHz Quasi-Millimeter-Wave
in Rat. /In Vivo. 2023;37(5):2092-2099. https://doi.org/10.21873/invivo.13306

Jiang S, MaY, Shi Y, Zou Y, Yang Z, Zhi W, Zhao Z, Shen W, Chen L, Wu Y, Wang L, Hu X, Wu H.

Acute exposure of microwave impairs attention process by activating microglial
inflammation. Cell Biosci. 2024;14:2. https://doi.org/10.1186/s13578-023-01162-9

29



Bundesamt
fur Strahlenschutz

Jooyan N, Mortazavi SMJ, Goliaei B, Faraji-Dana R. Indirect effects of interference of two
emerging environmental contaminants on cell health: Radiofrequency radiation and gold
nanoparticles. Chemosphere. 2023;349:140942.
https://doi.org/10.1016/j.chemosphere.2023.140942

Karadayi A, Sarsmaz H, Cigel A, Engiz B, Unal N, Urkmez S, Giirgen S. Does Microwave
Exposure at Different Doses in the Pre/Postnatal Period Affect Growing Rat Bone
Development? Physiol Res. 2024;73(1):157-172. https://doi.org/10.33549/physiolres.935148

Karadayi A, Unal NA, Mutlu EG, Engiz BK, Akkoca A, Varol S. Effects of Exposure to
Radiofrequency at 2.45 GHz on Structural Changes Associated with Lipid Peroxidation in
Prepubertal Rat Testicular Tissue. Eur J Ther-Istanbul. 2023;29(4):846-855.
https://doi.org/10.58600/eurjther1875

Khayat S, Fanaei H, Lakzaee N. Effects of prenatal mobile phone radiation exposure on MMP9
expression: Implications for inflammation, oxidative stress, and sensory-motor impairment
after neonatal hypoxia- ischemia in rats. Toxicol Rep. 2023;11:378-384.
https://doi.org/10.1016/j.toxrep.2023.10.007

Koohestanidehaghi Y, Khalili MA, Fesahat F, Seify M, Mangoli E, Kalantar SM, Annarita Nottola
S, Macchiarelli G, Grazia Palmerini M. Detrimental effects of radiofrequency electromagnetic
waves emitted by mobile phones on morphokinetics, oxidative stress, and apoptosis in
mouse preimplantation embryos. Environ Pollut. 2023;336:122411.
https://doi.org/10.1016/j.envpol.2023.122411

Li K, Hikage T, Masuda H, ljima E, Nagai A, Taguchi K. Parameter variation effects on
millimeter wave dosimetry based on precise skin thickness in real rats. Sci Rep.
2023;13:17397. https://doi.org/10.1038/s41598-023-44572-y

Men J, Zhang L, Peng R, Li Y, Li M, Wang H, Zhao L, Zhang J, Wang H, Xu X, Dong J, Wang J, Yao
B, Guo J. Metformin Ameliorates 2.856 GHz Microwave- Radiation-Induced Reproductive
Impairments in Male Rats via Inhibition of Oxidative Stress and Apoptosis. Int J Mol Sci.
2023;24(15):12250. https://doi.org/10.3390/ijms241512250

Migdal P, Plotnik M, Bienkowski P, Murawska A, Berbec E, Sobkiewicz P, Zarebski K, Latarowski
K. Changes in honey bee nutrition after exposure to radiofrequency electromagnetic field.
European Zoological Journal. 2024;91(1):172-179.
https://doi.org/10.1080/24750263.2024.2308550

Mohamed H, Deniz OG, Kaplan S. The neuroprotective effects of baobab and black seed on
the rat hippocampus exposed to a 900-MHz electromagnetic field. / Chem Neuroanat.

2024;137:102405. https://doi.org/10.1016/j.jchemneu.2024.102405

Muheim R, Phillips JB. Effects of low-level RF fields reveal complex pattern of magnetic input

30



Bundesamt
fur Strahlenschutz

to the avian magnetic compass. Sci Rep. 2023;13:19970. https://doi.org/10.1038/s41598-023-
46547-5

Nik Abdull Halim NMH, Mohd Jamili AF, Che Dom N, Abd Rahman NH, Jamal Kareem Z, Dapari
R. The impact of radiofrequency exposure on Aedes aegypti (Diptera: Culicidae)
development. PLoS One. 2024;19(2):e0298738. https://doi.org/10.1371/journal.pone.0298738

Obajuluwa AO, Lech JC, Amina D, Onwuka CC, Bolarinwa RA, Obajuluwa TM, Fafure AA, Kriger
TPJ, Afolabi OB, Anish A, Emoruwa O, Baker M. Single and combined neurotoxic, cytotoxic
and genotoxic effects of 5GHz MIMO waves and computed tomography irradiation in male
Wistar rats. Egyptian Journal of Basic and Applied Sciences. 2023;10(1):835-845.
https://doi.org/10.1080/2314808x.2023.2282243

Ozgen M, Take G, Kaplanoglu |, Erdogan D, Seymen CM. Therapeutic effects of melatonin in
long-term exposure to 2100MHz radiofrequency radiation on rat sperm characteristics. Rev
Int Androl. 2023;21(4):100371. https://doi.org/10.1016/j.androl.2023.100371

Pardhiya S, Gaharwar US, Parambil AM, Nirala JP, Rajamani P. Biocompatibility assessment of
bovine serum albumin conjugated manganese dioxide nanoparticle and their therapeutic
role against microwave radiation induced haematological toxicity in male Wistar rats. Free
Radic Res. 2024;eFIRST-2024-04:1-23. https://doi.org/10.1080/10715762.2024.2333880

Sakraoui D, Ziane N, Ghalem R, Boukheroufa M, Habbachi W. Is there an effect of
electromagnetic waves from base stations on the breeding success of Ciconia ciconia ciconia
in Algeria? Biosystems Diversity. 2023;31(4):012358. https://doi.org/10.15421/012358

Salameh M, Zeitoun-Ghandour S, Sabra L, Daher A, Khalil M, Joumaa WH. Impact of GSM-
EMW exposure on the markers of oxidative stress in fetal rat liver. Sci Rep. 2023;13:17806.
https://doi.org/10.1038/s41598-023-44814-z

Savchenko L, Martinelli I, Marsal D, Batkivska O, Zhdan V, Kaidashev |, Pizzinat N, Boal F,
Tronchere H, Tao J, Kunduzova O. Metabolic, Apoptotic and Fibro-Inflammatory Profiles of
the Heart Exposed to Environmental Electromagnetic Fields. Int J Mol Sci. 2023;24(14):11709.
https://doi.org/10.3390/ijms241411709

Seify M, Khalili MA, Anbari F, Koohestanidehaghi Y. Detrimental effects of electromagnetic
radiation emitted from cell phone on embryo morphokinetics and blastocyst viability in
mice. Zygote. 2024;eFIRST-2024-02:1-5. https://doi.org/10.1017/50967199424000042

Serin M, Soylu S, Dastan SD, Koc S, Kurt A. Investigation of gene expression levels in thyroid
tissues of rats treated with Wi-Fi electromagnetic wave (2.4-3 GHz Wi-Fi RF-EMF). J Mol
Struct. 2023;1288:135741. https://doi.org/10.1016/j.molstruc.2023.135741

Shang S, Gao F, Zhang Q, Song T, Wang W, Liu D, Gong Y, Lu X. 0.263 terahertz irradiation

induced genes expression changes in Caenorhabditis elegans. iScience. 2024;27(4):109391.

31



Bundesamt
fur Strahlenschutz

https://doi.org/10.1016/j.isci.2024.109391

Sofrankova L, Banas M, Pipova N, Majlath I, Kurimsky J, Cimbala R, Pavlik M, Mateos-
Hernandez L, Simo L, Majlathova V. Effects of Electromagnetic Radiation on Neuropeptide
Transcript Levels in the Synganglion of Ixodes ricinus. Pathogens. 2023;12(12):1398.
https://doi.org/10.3390/pathogens12121398

Song X, Li H, Liu X, Pang M, Wang Y. Calcium Imaging Characterize the Neurobiological Effect
of Terahertz Radiation in Zebrafish Larvae. Sensors (Basel). 2023;23(18):7689.
https://doi.org/10.3390/s23187689

Tahir E, Akar Karadayi A, Gulsen Gurgen S, Korunur Engiz B, Turgut A. Effect of 2.45 GHz
Microwave Radiation on the Inner Ear: A Histopathological Study on 2.45 GHz Microwave
Radiation and Cochlea. J Int Adv Otol. 2024;20(1):35-43.
https://doi.org/10.5152/ia0.2024.231142

Tian L, Ren J, Luo Y. The effects of different durations of exposure to hypomagnetic field on
the number of active mitochondria and ROS levels in the mouse hippocampus. Biochem
Biophys Rep. 2024;38:101696. https://doi.org/10.1016/]j.bbrep.2024.101696

Torres-Ruiz M, Suarez OJ, Lopez V, Marina P, Sanchis A, Liste |, de Alba M, Ramos V. Effects of
700 and 3500 MHz 5G radiofrequency exposure on developing zebrafish embryos. Sci Total
Environ. 2024;915:169475. https://doi.org/10.1016/j.scitotenv.2023.169475

Tripathi R, Banerjee SK, Nirala JP, Mathur R. Exposure to Electromagnetic Fields from Mobile
Phones and Fructose consumption Coalesce to Perturb Metabolic Regulators AMPK/SIRT1-
UCP2/FOXO01 in Growing Rats. Biomed Environ Sci. 2023;36(11):1045-1058.
https://doi.org/10.3967/bes2023.134

Tufekci KK, Kaplan AA, Kaya A, Alrafiah A, Altun G, Aktas A, Kaplan S. The potential protective
effects of melatonin and omega-3 on the male rat optic nerve exposed to 900 MHz
electromagnetic radiation during the prenatal period. Int J Neurosci. 2023;133(12):1424-
1436. https://doi.org/10.1080/00207454.2023.2259078

Voroslakos M, Yaghmazadeh O, Alon L, Sodickson DK, Buzsaki G. Brain-implanted conductors
amplify radiofrequency fields in rodents: Advantages and risks. Bioelectromagnetics.
2024;45(3):139-155. https://doi.org/10.1002/bem.22489

Wang H, Zhao H, Li C, Dong J, Zhao J, Yue H, Lai Y, Zhao L, Wang H, Zhang J, Xu X, Yao B, Zhou
H, Nie B, Du X, Peng R. Disrupted Topological Organization of Brain Network in Rats with
Spatial Memory Impairments Induced by Acute Microwave Radiation. Brain Sci.
2023;13(7):1006. https://doi.org/10.3390/brainsci13071006

Wang X, Zhou G, Lin J, Qin T, Du J, Guo L, Lai P, Jing Y, Zhang Z, Zhou Y, Ding G. Effects of
radiofrequency field from 5G communication on fecal microbiome and metabolome profiles

32



Bundesamt
fur Strahlenschutz

in mice. Sci Rep. 2024;14:3571. https://doi.org/10.1038/s41598-024-53842-2

Wu HM, Min DY, Sun BX, Ma YF, Chen HP, Wu J, Ren P, Wu JB, Cao YG, Zhao BS, Wang P. Effect
of WiFi signal exposure in utero and early life on neurodevelopment and behaviors of rats.
Environ Sci Pollut Res. 2023;30(42):95892-95900. https://doi.org/10.1007/s11356-023-29159-4

Xu X, Chen R, YuY, Yang J, Lin C, Liu R. Pulsed radiofrequency on DRG inhibits hippocampal
neuroinflammation by regulating spinal GRK2/p38 expression and enhances spinal
autophagy to reduce pain and depression in male rats with spared nerve injury. Int
Immunopharmacol. 2024;127:111419. https://doi.org/10.1016/j.intimp.2023.111419

Xue T, Ma R-H, Xu C, Sun B, Yan D-F, Liu X-M, Gao D, Li Z-H, Gao Y, Wang C-Z. The
endocannabinoid system is involved in the anxiety-like behavior induced by dual-frequency
2.65/0.8 GHz electromagnetic radiation in mice. Front Mol Neurosci. 2024;17:1366855.
https://doi.org/10.3389/fnmol.2024.1366855

Yao B, Men J, Liu S, Bai Y, Yu C, Gao Y, Xu X, Zhao L, Zhang J, Wang H, Li Y, Peng R. Shortwave
radiation-induced reproductive organ damage in male rats by enhanced expression of
molecules associated with the calpain/Cdk5 pathway and oxidative stress. Electromagn Biol
Med. 2023;42(4):150-162. https://doi.org/10.1080/15368378.2023.2296896

Zaja 1Z, Vince S, Butkovic |, Senasi K, Milas NP, Malaric K, Lojkic M, Folnozic I, Tur SM,
Kreszinger M, Samardzija M, Cipcic S, Zura N, Ostovic M, Vilic M. The Distribution of Boars
Spermatozoa in Morphometrically Distinct Subpopulations after In Vitro Exposure to
Radiofrequency Electromagnetic Radiation at 2500 MHz and Their Motility. Animals (Basel).
2024;14(6):828. https://doi.org/10.3390/ani14060828

Zhou GQ, Wang X, Gao P, Qin TZ, Guo L, Zhang ZW, Huang ZF, Lin JJ, Jing YT, Wang HN, Wang
CP, Ding GR. Intestinal microbiota via NLRP3 inflammasome dependent neuronal pyroptosis
mediates anxiety-like behaviour in mice exposed to 3.5 GHz radiofrequency radiation. Sci
Total Environ. 2024;927:172391. https://doi.org/10.1016/].scitotenv.2024.172391

radiofrequency, dosimetry/exposure (78)

Adda S, Chiaraviglio L, Franci D, Lodovisi C, Pasquino N, Pavoncello S, Pedroli C, Pelosini R. High
Noon for Mobile Networks: Short-Time EMF Measurements to Capture Daily Exposure. /EEE
Trans Instrum Meas. 2023;72:5504410. https://doi.org/10.1109/tim.2023.3324354

Ahsan Ashraf M, Celik T. Evaluating radiofrequency electromagnetic field exposure in

confined spaces: a systematic review of recent studies and future directions. Radiat Prot
Dosimetry. 2024;eFIRST-2024-03:ncae045. https://doi.org/10.1093/rpd/ncae045

33



Bundesamt
fur Strahlenschutz

Ajibare AT, Oladejo SO, Ekwe SO, Akinyemi LA, Ramotsoela D. Radiofrequency
electromagnetic radiation exposure assessment, analysis, computation, and minimization
technique in 5G networks: A perspective on QoS trade-offs. SAIEE Africa Research Journal.
2023;114(4):114-127. https://doi.org/10.23919/saiee.2023.10319380

Al-Falahy N, Alani QY, Lee DJ. Unveiling the Impact: Human Exposure to Non-lonizing
Radiation in the Millimeter-Wave Band of Sixth-Generation Wireless Networks. Electronics-
Switz. 2024;13(2):246. https://doi.org/10.3390/electronics13020246

Alzahed A, Lemay E, Zhuk M, Gajda GB, McNamee JP, McGarr GW. Development of a 6 GHz
RF-EMF Exposure System for Investigating Human Skin Temperature Responses:
Characterization, Integration, and Pilot Testing. /EEE Access. 2023;11:100343-100354.
https://doi.org/10.1109/access.2023.3313971

Atanasov NT, Atanasova GL, Gardan DA, Gardan IP. Experimental Assessment of
Electromagnetic Fields Inside a Vehicle for Different Wireless Communication Scenarios: A
New Alternative Source of Energy. Energies. 2023;16(15):5622.
https://doi.org/10.3390/en16155622

Atanasova GL, Atanasov BN, Atanasov NT. Assessment of Electromagnetic Field Exposure on
European Roads: A Comprehensive In Situ Measurement Campaign. Sensors (Basel).
2023;23(13):6050. https://doi.org/10.3390/s23136050

Ates K, Kocaer TZ, Ozen S, Kockal NU. Electromagnetic interference shielding effectiveness
and microwave absorption performance of plaster mortars containing metal waste chips in
X-band frequency range. J Microw Power Electromagn Energy. 2023;57(3):230-244.
https://doi.org/10.1080/08327823.2023.2235553

Benini M, Gallucci S, Bonato M, Parazzini M, Tognola G. Evaluation of Road User Radio-

Frequency Exposure Levels in an Urban Environment from Vehicular Antennas and the
Infrastructure in ITS-G5 5.9 GHz Communication. /EEE Access. 2024;eFIRST-2024-04:1-1.
https://doi.org/10.1109/access.2024.3385664

Berisha D, Berzati HM, Dobruna J, Fazliu ZL, Ibrani M. Frequency-Selective and Broadband
Measurements of Radio Frequency Electromagnetic Field Levels in the University Campus.
Progress in Electromagnetics Research Letters. 2024;115:47-55.
https://doi.org/10.2528/Pierl23102704

Berisha D, Rexhebeqaj-Hamiti V, Dobruna J, Maloku H, Fazliu ZL, Ibrani M. Frequency selective
human-centric sub 6 GHz electromagnetic measurements in shopping mall. Cogent
Engineering. 2024;11(1):2340311. https://doi.org/10.1080/23311916.2024.2340311

Bhatt CR, Henderson S, Sanagou M, Brzozek C, Thielens A, Benke G, Loughran S. Micro-

environmental personal radio-frequency electromagnetic field exposures in Melbourne: A
longitudinal trend analysis. Environ Res. 2024;251(Pt 2):118629.

34



Bundesamt
fur Strahlenschutz

https://doi.org/10.1016/j.envres.2024.118629

Bienkowski P, Zubrzak B, Sobkiewicz P, Bechta K, Rybakowski M. Simplified Methodology of
Electromagnetic Field Measurements in the Vicinity of 5G Massive MIMO Base Station for
Environmental Exposure Assessment. /EEE Access. 2024;12:8071-8080.
https://doi.org/10.1109/access.2024.3353693

Bonato M, Tognola G, Benini M, Gallucci S, Chiaramello E, Fiocchi S, Parazzini M. Stochastic
Dosimetry Assessment of Human RF-EMF Spatial Exposure Variability in 5G-V2X Vehicular
Communication Scenario. /EEE Access. 2023;11:94962-94973.
https://doi.org/10.1109/access.2023.3310871

Buonanno G, Costanzo S. Tolerance Analysis of Near-Field Focused Arrays to Safe-for-Humans
Microwave and RF Applications. |[EEE Trans Antennas Propag. 2024;eFIRST-2024-04:1-1.
https://doi.org/10.1109/tap.2024.3383274

Canicatti E, Brizi D, Masi A, Fontana N, Monorchio A. Body Feature Intercomparison of Specific
Absorption Rate Induced by High-Power, Portable, and Broadband Electromagnetic Sources
[Bioelectromagnetics]. IEEE Antenn Propag M. 2023;65(4):79-89.
https://doi.org/10.1109/map.2023.3280840

Chikha WB, Zhang Y, Liu J, Wang S, Sandeep S, Guxens M, Veludo AF, R66sli M, Joseph W,
Wiart J. Assessment of Radio Frequency Electromagnetic Field Exposure Induced by Base
Stations in Several Micro-Environments in France. /EEE Access. 2024;12:21610-21620.
https://doi.org/10.1109/access.2024.3363914

Derat B, Liebig T, Schaefer D, Celik M, Simon W. Absorbed Power Density Assessment Using
Simulation-Augmented Over-the-Air Measurement. /EEE Access. 2024;12:28122-28140.
https://doi.org/10.1109/access.2024.3368385

Diao Y, Hirata A. FDTD Assessment of Exposures to Far-Field mmWave Beams in Anatomical
Head Model. IEEE T Electromagn C. 2023;65(5):1282-1291.
https://doi.org/10.1109/temc.2023.3289450

Elbasheir MS, Saeed RA, Edam S. Electromagnetic field exposure boundary analysis at the
near field for multi-technology cellular base station site. let Commun. 2024;18(1):11-27.
https://doi.org/10.1049/cmu2.12711

Engiz BK. Artificial Neural Network Based Prediction of Long-Term Electric Field Strength
Level Emitted by 2G/3G/4G Base Station. App/ Sci-Basel. 2023;13(19):10621.
https://doi.org/10.3390/app131910621

Faye S, Camino R, Rziga G, Sarvari PA, Al-Naffakh N, Estrada-Jiménez JC, Pardo E, Khadraoui D.

A Survey on EMF-Aware Mobile Network Planning. /EEE Access. 2023;11:85927-85950.
https://doi.org/10.1109/access.2023.3297098

35



Bundesamt
fur Strahlenschutz

Foroughimehr N, Wood A, McKenzie R, Karipidis K, Yavari A. Design and Implementation of a
Specialised Millimetre-Wave Exposure System for Investigating the Radiation Effects of 5G
and Future Technologies. Sensors (Basel). 2024;24(5):1516.
https://doi.org/10.3390/s24051516

Galdino FES, Silva JDA, da Silva GS, Pinheiro FSR, Rodrigues MEC, de Sousa VIJr, Barbosa HB,
Silva RQDH, de Carvalho VFC, Medeiros LICME, da Silva JVL. Measurement and Analysis of
Non-lonizing Radiation Levels in Residential Environments Emitted by Wi-Fi Routers. /leee
Latin America Transactions. 2024;22(1):31-38. https://doi.org/10.1109/Tla.2024.10375736

Giannakopoulos I, Georgakis IP, Sodickson DK, Lattanzi R. Computational methods for the
estimation of ideal current patterns in realistic human models. Magn Reson Med.
2024;91(2):760-772. https://doi.org/10.1002/mrm.29864

Hossaini H, Khodadoost F, Goftari S. Specific absorption rate of different phone brands and
health students' awareness, attitude, and performance towards mobile phone hazards. Env
Health Eng Manag. 2023;10(2):149-156. https://doi.org/10.34172/Ehem.2023.17

lakovidis S, Leonardi S, Fratini E, Pazzaglia S, Mancuso M, Samaras T. Murine Skin Dosimetry
Under Millimeter Wave Exposure. IEEE Journal of Microwaves. 2024;eFIRST-2024-01:1-9.
https://doi.org/10.1109/jmw.2023.3345133

Islam MS, Pal A, Noor MS, Sazzad IU. Measurement and risk perception of non-ionizing
radiation from base transceiver stations in Dhaka City of Bangladesh. Environ Monit Assess.
2023;195(10):1190. https://doi.org/10.1007/s10661-023-11812-7

Jovanovic U, Krstic D, Zigar D, Malenovic-Nikolic J, Cvetanovic S. Temperature elevation of a
human brain induced by a mobile phone electromagnetic radiation. Thermal Science.
2023;27(3 Part B):2433-2442. https://doi.org/10.2298/tsci220718165j

Kanapala A, Dara S, Sreedhar J, Vidyarthi A, Gupta D, Gupta P. Recommendation of Electronic
Mobile Gadgets Using Infused Decision Score With Mobile Radiation and Federated
Sentiment Score. |EEE Transactions on Consumer Electronics. 2024;eFIRST-2024-01:1-1.
https://doi.org/10.1109/tce.2024.3349383

Kodera S, Taguchi K, Diao Y, Kashiwa T, Hirata A. Computation of Whole-Body Average SAR in
Realistic Human Models From 1 to 100 GHz. /EEE Trans Microwave Theory Tech. 2023;eFIRST
2023-07:1-10. https://doi.org/10.1109/tmtt.2023.3289562

Kopacz T, Schiffarth AM, Wuschek M, Bornkessel C. Elektromagnetische Felder in NRW -
Feldmessungen im Umfeld von 5G-Mobilfunksendeanlagen : Abschlussbericht. Final report.
2023:140. LANUV-Fachbericht. 1864-3930.
https://www.lanuv.nrw.de/fileadmin/lanuvpubl/3_fachberichte/LANUV-Fachbericht_143.pdf

36



Bundesamt
fur Strahlenschutz

Kour H, Jha RK, Jain S. Antenna Model for Safe Human Exposure in Future 6G Smartphones:

Network Perspective. IEEE Trans Green Commun Networking. 2023;7(4):2010-2024.
https://doi.org/10.1109/tgcn.2023.3303471

Kurup HB, Antony D, Rajan V, Rodrigues S. Analysis and implementation of shorting pins in
microstrip patch antenna for SAR reduction. Phys Scr. 2024;99(3):035539.
https://doi.org/10.1088/1402-4896/ad2abd

Kwon D, Lee YS, Hyoung CH, Hwang JH, Choi HD. Loop-Type Field Probe to Measure Human
Body Exposure to 5G Millimeter-Wave Base Stations. App/ Sci-Basel. 2023;13(21):11777.
https://doi.org/10.3390/app132111777

Lai CJ, Hsueh MH, Chang CW, Ip TM. Using TRIZ Theory to Create Prototypes to Reduce the
Potential Impact of a Phone's Magnetic Field on the Human Body. App! Sci-Basel.
2023;13(13):7920. https://doi.org/10.3390/app13137920

Lee AK, Choi HD. Dosimetric assessment in the brain for downlink EMF exposure in Korean
mobile communication networks. Environ Res. 2023;234:116542.
https://doi.org/10.1016/j.envres.2023.116542

Li K, Kodera S, Poljak D, Diao YL, Sasaki K, Zhang S, Yao M, Kapetanovic A, Li CS, Wu TN, Liebig

T, Simon W, Hirata A. Spatially Averaged Epithelial/Absorbed Power Density for Nonplanar
Skin Models Exposed to Antenna at 10-90 GHz. /eee Access. 2024;12:15379-15389.
https://doi.org/10.1109/Access.2024.3358109

Li K, Sasaki K, Sacco G, Zhadobov M. Clothing Effect on Multilayered Skin Model Exposure
From 20 GHz to 100 GHz. IEEE J Electromagn RF Microw Med Biol. 2023;7(4):408-415.
https://doi.org/10.1109/Jerm.2023.3309935

Lin J, Ding G, Liu X, Li J. Assessment of the potential threats to brain health posed by the
radiation from 5G sub-6 GHz base stations in China using dosimetric methods. Environ Sci
Pollut Res Int. 2024;eFIRST-2024-04https://doi.org/10.1007/s11356-024-33172-6

Loizeau N, Zahner M, Schindler J, Stephan C, Frohlich J, Gugler M, Ziegler T, Roosli M.
Comparison of ambient radiofrequency electromagnetic field (RF-EMF) levels in outdoor
areas and public transport in Switzerland in 2014 and 2021. Environ Res. 2023;237:116921.
https://doi.org/10.1016/j.envres.2023.116921

Lu M, Zhang X, Chai S, Yan X. Improving Specific Absorption Rate Efficiency and Coil
Robustness of Self-Decoupled Transmit/Receive Coils by Elevating Feed and Mode
Conductors. Sensors (Basel). 2023;23(4):1800. https://doi.org/10.3390/s23041800

Makhmanazarov R, Tseplyaev |, Shipilov S, Krivova N. Estimation of SAR Average in Rats
during 5G NR Chronic Exposure. Appl Sci-Basel. 2024;14(1):208.
https://doi.org/10.3390/app14010208

A

37



Bundesamt
fur Strahlenschutz

Mallik M, Allaert B, Egea-Lopez E, Gaillot DP, Wiart J, Clavier L. EME-CNTK: Infinite Limits of
Convolutional Neural Network for Urban Electromagnetic Field Exposure Reconstruction.
IEEE Access. 2024;eFIRST-2024-03:1-1. https://doi.org/10.1109/access.2024.3380835

Manassas A, Apostolidis C, lakovidis S, Babas D, Samaras T. A study of the long term changes
in the electromagnetic environment using data from continuous monitoring sensors in
Greece. Sci Rep. 2023;13:13784. https://doi.org/10.1038/s41598-023-41034-3

Mazloum T, Wang S, Wiart J. Impact of Indoor Distributed Antenna System on RF-EMF Global
Exposure. |[EEE Access. 2023;11:70587-70597. https://doi.org/10.1109/access.2023.3293642

McKenzie RJ, Iskra S, Knipe P. Assessment of radio frequency fields in the 2.45 GHz band
produced by smart home devices. Bioelectromagnetics. 2024;45(4):184-192.
https://doi.org/10.1002/bem.22492

Meng J, Guo Z, Zhang Y, Xu J, Li Z. Analysis of electromagnetic wave ignition mechanism and
calculation of power threshold in underground coal mine. J Electromagn Waves Appl.
2023;38(2):234-249. https://doi.org/10.1080/09205071.2023.2290506

Michalowska J. Model of a Predictive Neural Network for Determining the Electric Fields of
Training Flight Phases. Energies. 2024;17(1):126. https://doi.org/10.3390/en17010126

Miclaus S, Deaconescu DB, Vatamanu D, Buda AM. An Exposimetric Electromagnetic
Comparison of Mobile Phone Emissions: 5G versus 4G Signals Analyses by Means of Statistics
and Convolutional Neural Networks Classification. Technologies. 2023;11(5):113.
https://doi.org/10.3390/technologies11050113

Mitic D, Lebl A, Markov Z. Influence of power control in the mobile network on the radiation
level. Journal of Electrical Engineering-Elektrotechnicky Casopis. 2024;75(2):161-165.
https://doi.org/10.2478/jee-2024-0019

Nedelcu MN, Petrescu T. Evaluation of Human Exposure to Electromagnetic Field Using Data
Provided by the National Autonomous Electromagnetic Field Monitoring System. University
Politehnica of Bucharest Scientific Bulletin Series C-Electrical Engineering and Computer
Science. 2023;85(2):175-184.

Nguyen C, Cheema AA, Kurnaz C, Rahimian A, Brennan C, Duong TQ. Deep Learning Models for
Time-Series Forecasting of RF-EMF in Wireless Networks. IEEE Open Journal of the
Communications Society. 2024;5:1399-1414. https://doi.org/10.1109/0jcoms.2024.3365708

Pardo E, Estrada-lJimenez JC, Faye S. EMF-Aware User Association Optimization in 5G
Networks. leee Access. 2024;12:15946-15956. https://doi.org/10.1109/Access.2024.3355201

Patsouras |, Benn A, Fellan A, Kosmatos E, Mohr W, Roosipuu P, Verrios P. Beyond 5G/6G EMF

38



Bundesamt
fur Strahlenschutz

Considerations : Whitepaper. Whitepaper. 2023:16. https://doi.org/10.5281/zenodo.8099834

Ramirez-Vazquez R, Escobar I, Moreno JJH, Martinez-Plaza A, Maffey S, Arribas E. Personal
exposure from free Wi-Fi hotspots in downtown Mexico City. Environ Sci Pollut Res Int.
2023;30(39):91216-91225. https://doi.org/10.1007/s11356-023-28839-5

Reddy I, ElImaadawy S, Furlani EP, Jornet JM. Photothermal effects of terahertz-band and
optical electromagnetic radiation on human tissues. Sci Rep. 2023;13:14643.
https://doi.org/10.1038/s41598-023-41808-9

Roth U, Selmane L, Faye S. Measuring the EMF exposure from mobile network antennas:
experience from Luxembourg. |EEE Access. 2024;eFIRST-2024-04:1-1.
https://doi.org/10.1109/access.2024.3386432

Rouse CD. Conservative Analytical Assessments of Localized RF Exposure From Small
Magnetic Field Sources. IEEE Trans Electromagn Compat. 2023;eFIRST-2023-
11https://doi.org/10.1109/TEMC.2023.3328820

Rybakowski M, Bechta K, Grangeat C, Kabacik P. Impact of Beamforming Algorithms on the
Actual RF EMF Exposure From Massive MIMO Base Stations. /eee Access. 2023;11:141956-
141964. https://doi.org/10.1109/Access.2023.3341623

Senafi NM, Abdullah N, Mohamed NS, Tukimin R, Wan NAFN. A Preliminary Study of Ambient
Electromagnetic Radiation at Base Tower Stations in Residential Areas in Kuala Nerus. Jurnal
Teknologi-Sciences & Engineering. 2024;86(1):83-93.
https://doi.org/10.11113/jurnalteknologi.v86.20331

Suarez FL, Yepes SM, Escobar A. Assessment of the electromagnetic field exposure due to
wireless communication technologies in two university campuses of medellin, Colombia.
Heliyon. 2023;9(9):e20323. https://doi.org/10.1016/j.heliyon.2023.e20323

Sufian MA, Hussain N. Metasurface-Based Phone Case for the SAR Reduction of the 5G
Mobile Phones. IEEE T Electromagn C. 2024;eFIRST-2024-
O1https://doi.org/10.1109/Temc.2023.3348110

Tian R, Wu YQ, Lu M, Miao XF. Specific Absorption Rate and Temperature Distributions in the
Human Head with Implanted Deep Brain Stimulation Subjected to Mobile Phone
Electromagnetic Radiation. Electronics-Switz. 2023;12(21):4389.
https://doi.org/10.3390/electronics12214389

Tognola G, Benini M, Bonato M, Gallucci S, Parazzini M. Assessment of the Variability of
Human Exposure to Radiofrequency Electromagnetic Fields Arising from 5.9 GHz Vehicular
Communication in Urban Environments. Sensors (Basel). 2023;23(15):6802.
https://doi.org/10.3390/523156802

39



Bundesamt
fur Strahlenschutz

Turgut A, Engiz BK. Analyzing the SAR in Human Head Tissues under Different Exposure
Scenarios. Appl Sci-Basel. 2023;13(12):6971. https://doi.org/10.3390/app13126971

Turuban M, Kromhout H, Vila J, Vallbona-Vistés M, Baldi |, Turner MC. Personal exposure to
radiofrequency electromagnetic fields in various occupations in Spain and France. Environ
Int. 2023;180:108156. https://doi.org/10.1016/j.envint.2023.108156

Tuta L, Panait-Radu F, Ardelean F, Gorgoteanu D, Rosu G. SDR-Based Portable System for
Evaluating Exposure to Ambient Electromagnetic Fields. Electronics-Switz. 2023;12(24):5003.
https://doi.org/10.3390/electronics12245003

Tuta L, Rosu G, Andone A, Spandole-Dinu S, Fichte LO. On the Quasistationarity of the
Ambient Electromagnetic Field Generated by Wi-Fi Sources. Electronics-Switz.
2024;13(2):301. https://doi.org/10.3390/electronics13020301

Wang M, Zhu M, Zhao Z, Li X, Zhang J. A Novel and Versatile Microfluidic Device for Cell
Assays under Radio Frequency Exposure. Biosensors (Basel). 2023;13(8):763.
https://doi.org/10.3390/bios13080763

Wei Q, Ge XY, Liu JX, Li HJ. A study on the ambient electromagnetic radiation level of 5G base
stations in typical scenarios. Radiation Detection Technology and Methods. 2024;eFIRST-2024-
02https://doi.org/10.1007/s41605-024-00452-1

Yao M, Pedersen GF, Zhang S. Investigation of Criterion for Applying Incident Power Density
in the Near-Field Region for EMF Assessment at Quasi-Millimeter and Millimeter-Wave
Frequencies. IEEE T Electromagn C. 2024;eFIRST-2024-03:1-14.
https://doi.org/10.1109/temc.2024.3371066

Yi M, Wu BQ, Zhao Y, Su TB, Chi YD. Safety Assessment and Uncertainty Quantification of
Electromagnetic Radiation from Mobile Phones to the Human Head. App! Sci-Basel.
2023;13(14):8107. https://doi.org/10.3390/app13148107

Zeng S, Chen WW, Ji YH, Yan LP, Zhao X. Measurement and Calibration of EMF: A Study Using
Phone and GBDT for Mobile Communication Signals. Radio Sci. 2024;59(2):e2023RS007890.
https://doi.org/10.1029/2023RS007890

Zhao X, Li Z, Liu X, Wang Y, Dong G, Liu Q, Wang C. A broadband multi-frequency microwave
combined biological exposure setup. Rev Sci Instrum. 2024;95(4):044702.
https://doi.org/10.1063/5.0196908

Zhekov SS, Yao M, Di Paola C, Xu B, Zhang S. A Study on EMF Exposure Assessments With
Different Metrics for User Equipment Antennas at 6 and 10 GHz. /EEE T Electromagn C.
2024;66(1):61-69. https://doi.org/10.1109/Temc.2023.3324032

Zhou WY, Zhang XY, Lu M. Electromagnetic exposure analysis of the subway passenger under

40



Bundesamt
fur Strahlenschutz

the civil communication system radiation. PLoS One. 2024;19(3):e0300049.
https://doi.org/10.1371/journal.pone.0300049

Ziane M, Boriskin A, Zhadobov M. Near-Field Power Density Mapping of Close-to-Body Low-
Power mmWave Devices. leee Antennas and Wireless Propagation Letters. 2023;22(10):2347-
2351. https://doi.org/10.1109/Lawp.2023.3286944

radiofrequency, epidemiology  (16)

Buyukeren M, Karanfil Yaman F. Evaluation of neonatal outcomes according to the specific
absorption rate values of phones used during pregnancy. J Turk Ger Gynecol Assoc.
2024;25(1):7-12. https://doi.org/10.4274/jtgga.galenos.2023.2022-10-1

Celegen K, Ozgiil E, Yesildag Z, Camirci EY, Celegen M, Biikiilmez A. Risk factors of congenital
anomalies of the kidney and urinary tract (CAKUT): Exposure to mobile phones during
pregnancy. Turkish Journal of Medical Sciences. 2024;54(1):291-300.
https://doi.org/10.55730/1300-0144.5790

de Vocht F. Misinterpretations in inferences on the causal contribution of cell phones to
brain tumour incidence in South Korea: Response to Moon (2023). Environ Res. 2023;236(Pt
2):116813. https://doi.org/10.1016/j.envres.2023.116813

Feychting M, Schiiz J, Toledano MB, Vermeulen R, Auvinen A, Harbo Poulsen A, Deltour I,
Smith RB, Heller J, Kromhout H, Huss A, Johansen C, Tettamanti G, Elliott P. Mobile phone use
and brain tumour risk — COSMOS, a prospective cohort study. Environ Int. 2024;185:108552.
https://doi.org/10.1016/j.envint.2024.108552

Irani M, Aradmehr M, Ghorbani M, Baghani R. Electromagnetic Field Exposure and Abortion in
Pregnant Women: A Systematic Review and Meta-Analysis. Malays J Med Sci. 2023;30(5):70-
80. https://doi.org/10.21315/mjms2023.30.5.6

Mosayebi Molasaraie M, Pilevari S, Doosti Irani A, Cheraghi Z. The Role of Using Cell Phones
and Internet on women'’s risk of Miscarriage: a Case-control Study. Journal of Midwifery and
Reproductive Health. 2023;11(3):3794-3800. https://doi.org/10.22038/JMRH.2022.65656.1917

Rabiei M, Masoumi SJ, Mortazavi SMJ, Nematolahi S, Haghani M. Mobile Cellular Data and Wi-
Fi Use Are Not Associated with Adverse Health Effects. J Biomed Phys Eng. 2023;13(6):497-
502. https://doi.org/10.31661/jbpe.v0i0.2206-1511

Rahban R, Senn A, Nef S, Ro6sli M. Association between self-reported mobile phone use and

the semen quality of young men. Fertil Steril. 2023;120(6):1181-1192.
https://doi.org/10.1016/j.fertnstert.2023.09.009

41



Bundesamt
fur Strahlenschutz

Reddy DP, Earan SK, Thambiprabagarane K, Arulkumaran A. Mobile phones and children:
exposure and pattern of usage of mobile phones among children - a descriptive cross-
sectional study. International Journal of Contemporary Pediatrics. 2023;10(6):873-877.
https://doi.org/10.18203/2349-3291.ijcp20231492

Sharma N, Pant B, Raza MM, Chamoli A. Inner Ear Function Evaluation in Mobile Phone Users:
A Cross-Sectional Study From a Tertiary Care Centre in North India. Cureus.
2024;16(1):e51573. https://doi.org/10.7759/cureus.51573

Shen Y, Wang X, Wang L, Xiong D, Wu C, Cen L, Xie L, Li X. Modifiable risk factors for thyroid
cancer: lifestyle and residence environment. Endokrynol Pol. 2024;eFIRST-2024-
03https://doi.org/10.5603/ep.97258

Traini E, Smith RB, Vermeulen R, Kromhout H, Schuz J, Feychting M, Auvinen A, Poulsen AH,
Deltour |, Muller DC, Heller J, Tettamanti G, Elliott P, Huss A, Toledano MB. Headache in the
international cohort study of mobile phone use and health (COSMOS) in the Netherlands and
the United Kingdom. Environ Res. 2024;248:118290.
https://doi.org/10.1016/j.envres.2024.118290

Uddin M, Dhanta R, Pitti T, Barsasella D, Scholl J, Jian WS, Li YJ, Hsu MH, Syed-Abdul S.
Incidence and Mortality of Malignant Brain Tumors after 20 Years of Mobile Use. Cancers
(Basel). 2023;15(13):3492. https://doi.org/10.3390/cancers15133492

Ye Z, Zhang Y, Zhang Y, Yang S, Liu M, Wu Q, Zhou C, He P, Gan X, Qin X. Mobile phone calls,
genetic susceptibility, and new-onset hypertension: results from 212 046 UK Biobank
participants. Eur Heart J Digit Health. 2023;4(3):165-174.
https://doi.org/10.1093/ehjdh/ztad024

ZhangY, Zhang Y, Ye Z, Yang S, Liu M, Wu Q, Zhou C, He P, Gan X, Qin X. Mobile Phone Use
and Risks of Overall and 25 Site-Specific Cancers: A Prospective Study from the UK Biobank
Study. Cancer Epidemiol Biomarkers Prev. 2024;33(1):88-95. https://doi.org/10.1158/1055-
9965.EPI-23-0766

Zhao HY, Wen QR, Zhuo L, Wang SF, Zhan SY. Association between mobile phone use and
incidence of dementia: A prospective cohort study using the UK Biobank. Gerontology.
2023;69(10):1232-1244. https://doi.org/10.1159/000531847

radiofrequency, human study  (14)

Archana. Understanding consumer's belief and fear: The case of smart meter installation.
International Journal of Rf Technologies-Research and Applications. 2023;13(1):1-20.

42



Bundesamt
fur Strahlenschutz

https://doi.org/10.3233/Rft-220318

Besset D, Selmaoui B, Delanaud S, Bessarion L, Chardon K, de Seze R, Leke A, Stephan-
Blanchard E. Influence of radiofrequency electromagnetic fields exposure on sleep patterns
in preterm neonates. Int J Radiat Biol. 2024;100(3):427-432.
https://doi.org/10.1080/09553002.2023.2277365

Eicher C, Marty B, Achermann P, Huber R, Landolt HP. Reduced subjective sleep quality in
people rating themselves as electro-hypersensitive: An observational study. Sleep Med.
2024;113:165-171. https://doi.org/10.1016/j.sleep.2023.11.029

Hasbek Z, Tas A, Erturk SA, Sariakcali B, Ulas Babacan O, Duman G, Silig Y. Evaluation of the
Relationship Between Mobile Phone Usage and miRNA-574-5p and miRNA-30C-5p Levels in
Thyroid Cancer Patients. Mol Imaging Radionucl Ther. 2024;33(1):19-27.
https://doi.org/10.4274/mirt.galenos.2023.04880

Jamal L, Yahia-Cherif L, Hugueville L, Mazet P, Leveque P, Selmaoui B. Assessment of Electrical
Brain Activity of Healthy Volunteers Exposed to 3.5 GHz of 5G Signals within Environmental
Levels: A Controlled-Randomised Study. Int J Environ Res Public Health. 2023;20(18):6793.
https://doi.org/10.3390/ijerph20186793

Kadhim LH, Mohammed MT, Al-Fartusie FS, Aimohammadawi K. The Effect of Electrical
Substations and Cellular Communication Towers on Oxidative Stress and Thyroid Gland
Hormones. Egypt J Chem. 2023;66(4):115-121.
https://doi.org/10.21608/Ejchem.2022.141247.6173

Kundi M, Nersesyan A, Schmid G, Hutter HP, Eibensteiner F, Misik M, Knasmuller S. Mobile
phone specific radiation disturbs cytokinesis and causes cell death but not acute
chromosomal damage in buccal cells: Results of a controlled human intervention study.
Environ Res. 2024;251(Part 1):118634. https://doi.org/10.1016/j.envres.2024.118634

Ozen G, Kahvecioglu D, Bulut I, Erel O, Neselioglu S, Ustiin Y, Tasar MA. Effect of Mobile Phone
Usage During Pregnancy on Total Oxidant and Antioxidant Levels in Cord Blood. Journal of
Behcet Uz Children's Hospital. 2023;13(3):177-184.
https://doi.org/10.4274/jbuch.galenos.2023.70845

Parizek D, Visnovcova N, Hamza Sladicekova K, Misek J, Jakus J, Jakusova J, Kohan M,
Visnovcova Z, Ferencova N, Tonhajzerova |. Electromagnetic fields - do they pose a
cardiovascular risk? Physiol Res. 2023;72(2):199-208.
https://doi.org/10.33549/physiolres.934938

Saroch P, Kalsotra G, Kalsotra P. Assessment of Effects of Chronic Mobile Phone Usage on
Auditory Functions: A Study at a Tertiary Care Teaching Hospital in Northern India. Indian J
Otolaryngol Head Neck Surg. 2024;76(2):1540-1548. https://doi.org/10.1007/s12070-023-
04354-4

43



Bundesamt
fur Strahlenschutz

Sharmandemola F, Halvani G, Jambarsang S, Mehrparvar AH. Effect of mobile phone use on
attention, reaction time and working memory of office workers. International Journal of
Human Factors and Ergonomics. 2023;10(4):350-362.
https://doi.org/10.1504/1jhfe.2023.135466

Tang H, Yuan D, Guo C. The effect of 5G policy development on self-rated health among
Chinese older adults: A quasi-experimental study. Global Transitions. 2023;5:125-132.
https://doi.org/10.1016/j.glt.2023.08.002

van der Meer JN, Eisma YB, Meester R, Jacobs M, Nederveen AJ. Effects of mobile phone
electromagnetic fields on brain waves in healthy volunteers. Sci Rep. 2023;13:21758.
https://doi.org/10.1038/s41598-023-48561-z

Yuasa A, Uehara S, Ushizawa K, Kodera S, Arai N, Hirata A, Otaka Y. The thermal sensation
threshold and its reliability induced by the exposure to 28 GHz millimeter-wave. Front
Neurosci. 2024;18:1331416. https://doi.org/10.3389/fnins.2024.1331416

radiofrequency, in vitro study  (30)

An G, Jing Y, Zhao T, Zhang W, Guo L, Guo J, Miao X, Xing J, Li J, Liu J, Ding G. Quantitative
proteomics reveals effects of environmental radiofrequency electromagnetic fields on
embryonic neural stem cells. Electromagn Biol Med. 2023;42(2):41-50.
https://doi.org/10.1080/15368378.2023.2243980

Aniszewska M, Gendek A, Tulska E, Zieba-Kawecka A, Malatak J, Tamelova B, Malatakova J,
Krilek J. Effects of electromagnetic waves on the moisture content of cones and the quality of
extracted seeds in the Norway spruce and European larch. New Forests. 2024;55(2):305-322.
https://doi.org/10.1007/s11056-023-09979-5

Bertuccio MP, Acri G, lentile R, Caccamo D, Curro M. The Exposure to 2.45 GHz
Electromagnetic Radiation Induced Different Cell Responses in Neuron-like Cells and
Peripheral Blood Mononuclear Cells. Biomedicines. 2023;11(12):3129.
https://doi.org/10.3390/biomedicines11123129

Bidhan J, Campbell K, Griswold A, Khodamoradi K, Ramasamy R. Quantification of Genetic
Variants in Sperm after Radio Frequency Electro-Magnetic Radiation (Rf-Emr) Exposure. Fertil
Steril. 2023;120(4):E30-E30.

Canovi A, Orlacchio R, Poulletier de Gannes F, Leveque P, Arnaud-Cormos D, Lagroye |,
Garenne A, Percherancier Y, Lewis N. In vitro exposure of neuronal networks to the 5G-3.5
GHz signal. Front Public Health. 2023;11:1231360.

44



Bundesamt
fur Strahlenschutz

https://doi.org/10.3389/fpubh.2023.1231360

Ergun DD, Ozsobaci NP, Yilmaz T, Ozcelik D, Kalkan MT. Assessing the effect of selenium on
cyclin D1 level and nuclear factor kappa b activity in NIH/3T3 fibroblast cells at 2100 MHz
electromagnetic field exposure. Electromagn Biol Med. 2023;42(3):123-132.
https://doi.org/10.1080/15368378.2023.2252457

Gostyuhina AA, Bolshakov MA, Samoylova AV, Doroshenko OS, Svetlik MV, Kutenkov OP,
Zaitsev KV, Rostov VV. Stimulation of the Proliferation of Mesenchymal Stem Cells from the
Femur of Wistar Rats by Nanosecond Microwave Radiation: Dependence on the Number of
Pulses. Biol Bull. 2023;50(12):3324-3329. https://doi.org/10.1134/51062359023120117

Gurhan H, Bajtos M, Barnes F. Weak Radiofrequency Field Effects on Chemical Parameters
That Characterize Oxidative Stress in Human Fibrosarcoma and Fibroblast Cells.
Biomolecules. 2023;13(7):1112. https://doi.org/10.3390/biom13071112

Havas F, Cohen M, Krispin S, Attia-Vigneau J. Protective Properties of Botanical Extracts
against 5G Radiation-induced Damage to Human Skin, as Demonstrated in Preliminary Data
from a Keratinocyte Cell Culture Model. Frontiers in bioscience (Landmark edition).
2024;29(1):31. https://doi.org/10.31083/].fbI2901031

Huang B, Zhao W, Cai X, Zhu Y, Lu Y, Zhao J, Xiang N, Wang X, Deng H, Tang X, Liu L, Zhao Y, Shi
Y. Expression and Activity of the Transcription Factor CCAAT/Enhancer-Binding Protein beta
(C/EBPbeta) Is Regulated by Specific Pulse-Modulated Radio Frequencies in Oligodendroglial
Cells. Int J Mol Sci. 2023;24(13):11131. https://doi.org/10.3390/ijms241311131

Islam MS, Islam MM, Rahman MM, Islam K. 4G mobile phone radiation alters some
immunogenic and vascular gene expressions, and gross and microscopic and biochemical
parameters in the chick embryo model. Vet Med Sci. 2023;9(6):2648-2659.
https://doi.org/10.1002/vms3.1273

Ivanov IT, Paarvanova BK. Radiofrequency dielectric spectroscopy study: Effects of pH,
hydrogen bond donors and acceptors on the attachment of spectrin skeleton to the lipid
membrane of erythrocytes. Bioelectromagnetics. 2024;45(2):58-69.
https://doi.org/10.1002/bem.22491

Kang SY, Cho ER, Kang DH. Inactivation of foodborne pathogens in ground pork tenderloin
using 915 MHz microwave heating depending on power level. Food Res Int. 2023;173(Pt
1):113231. https://doi.org/10.1016/j.foodres.2023.113231

Koohestanidehaghi Y, Khalili MA, Dehghanpour F, Seify M. Detrimental impact of cell phone
radiation on sperm DNA integrity. Clin Exp Reprod Med. 2024;51(1):13-19.
https://doi.org/10.5653/cerm.2023.06121

Luan D, Li S, Wang Y, Wang Y. Studying the non-thermal effects of microwave on amino acids

45



Bundesamt
fur Strahlenschutz

in sterilized rainbow trout (Oncorhynchus mykiss) fillets using a double side approximating
method. Food Res Int. 2023;173(Pt 2):113352. https://doi.org/10.1016/j.foodres.2023.113352

Martin C, Evrard B, Percevault F, Ryder K, Darde T, Lardenois A, Zhadobov M, Sauleau R,
Chalmel F, Le Drean Y, Habauzit D. Transcriptional landscape of human keratinocyte models
exposed to 60-GHz millimeter-waves. Toxicol In Vitro. 2024;97:105808.
https://doi.org/10.1016/j.tiv.2024.105808

Misik M, Kundi M, Worel N, Ferk F, Hutter HP, Grusch M, Nersesyan A, Herrera Morales D,
Knasmueller S. Impact of mobile phone-specific electromagnetic fields on DNA damage
caused by occupationally relevant exposures: results of ex vivo experiments with peripheral
blood mononuclear cells from different demographic groups. Mutagenesis. 2023;38(4):227-
237. https://doi.org/10.1093/mutage/gead022

Mohite MT, Sharma P, Sharma J, Chaudhari P, Kore S. Impact of Mobile Radiations on
Gliclazide Tablet Formulation. International Journal of Pharmaceutical Investigation.
2023;13(3):471-475. https://doi.org/10.5530/ijpi.13.3.058

Mundell JW, Brier MI, Orloff E, Stanley SA, Dordick JS. Alternating magnetic fields drive
stimulation of gene expression via generation of reactive oxygen species. iScience.
2024;27(3):109186. https://doi.org/10.1016/j.isci.2024.109186

Nowak-Terpilowska A, Gorski R, Marszalek M, Wosinski S, Przesmycki R, Bugaj M, Nowosielski
L, Baranowski M, Zeyland J. Effects of 2.4 GHz radiofrequency electromagnetic field (RF-EMF)
on glioblastoma cells (U -118 MG). Ann Agric Environ Med. 2023;30(4):763-772.
https://doi.org/10.26444/aaem/176405

Panagopoulos DJ. Mobile telephony radiation exerts genotoxic action and significantly
enhances the effects of gamma radiation in human cells. Gen Physiol Biophys.
2024;43(2):103-120. https://doi.org/10.4149/gpb_2023036

Patrignoni L, Hurtier A, Orlacchio R, Joushomme A, Poulletier de Gannes F, Leveque P, Arnaud-
Cormos D, Revzani HR, Mahfouf W, Garenne A, Percherancier Y, Lagroye |. Evaluation of
mitochondrial stress following ultraviolet radiation and 5G radiofrequency field exposure in
human skin cells. Bioelectromagnetics. 2024;45(3):110-129.
https://doi.org/10.1002/bem.22495

Sangle V, Male V, Sanap S, Maniyar A, Ugale G, Gundre D. Evaluation of micronuclei in buccal
smears of mobile phone users: A comparative study. Journal of the International Clinical
Dental Research Organization. 2023;15(2):112-118.
https://doi.org/10.4103/jicdro.jicdro_40_23

Sannino A, Romeo S, Scarfi MR, Pinchera D, Schettino F, Alonzo M, Allocca M, Zeni O. The

effect of exposure to radiofrequency LTE signal and coexposure to mitomycin-C in Chinese
hamster lung fibroblast V79 cells. Bioelectromagnetics. 2024;45(3):97-109.

46



Bundesamt
fur Strahlenschutz

https://doi.org/10.1002/bem.22478

Sun C, Zhu L, Qin H, Su H, Zhang J, Wang S, Xu X, Zhao Z, Mao G, Chen J. Inhibition of
mitochondrial calcium uptake by Ru360 enhances the effect of 1800 MHz radio-frequency
electromagnetic fields on DNA damage. Ecotoxicol Environ Saf. 2023;264:115472.
https://doi.org/10.1016/j.ecoenv.2023.115472

Usui K, Ozaki M, Hirao K, Kosaka T, Endo N, Yoshida S, Yokota SI, Arimoto Y, Osawa R,
Nakanishi N, Tomizaki KY, Umetani T, Kayamori F. Effect of linearly polarized microwaves on
nanomorphology of calcium carbonate mineralization using peptides. Sci Rep.
2023;13:12027. https://doi.org/10.1038/s41598-023-37473-7

Vardevanyan PO, Shahinyan MA, Parsadanyan MA, Grigoryan SV, Kalantaryan VP. Human
Serum Albumin Interaction with Methyl Violet under the Influence of Millimeter-Range
Electromagnetic Waves. Journal of Contemporary Physics-Armenian Academy of Sciences.
2023;58(2):198-203. https://doi.org/10.1134/51068337223020160

Wang Y, Xiong Y, Chen M, Liu F, He H, Ma Q, Gao P, Xiang G, Zhang L. The biological effects of
terahertz wave radiation-induced injury on neural stem cells. iScience. 2023;26(10):107418.
https://doi.org/10.1016/].isci.2023.107418

Xu'Y, Guan X, Wang S. Synergistic bactericidal mechanisms of RF energy simultaneously
combined with cinnamon essential oil or epsilon-polylysine against Salmonella revealed at
cellular and metabolic levels. Int J Food Microbiol. 2024;408:110447.
https://doi.org/10.1016/].iffoodmicro.2023.110447

Yin'Y, Xu X, Li D, Yao B, Wang H, Zhao L, Wang H, Dong J, Zhang J, Peng R. Role of Cx43 in iPSC-
CM Damage Induced by Microwave Radiation. Int J Mol Sci. 2023;24(16):12533.
https://doi.org/10.3390/ijms241612533

radiofrequency, plant study (9)

Almeida RLJ, Santos NC, Muniz CES, da Silva Eduardo R, de Almeida Silva R, Ribeiro CAC, da
Costa GA, de Figueiredo MJ, Galdino PO, Dos Santos ES. Red rice starch modification -
Combination of the non-thermal method with a pulsed electric field (PEF) and enzymatic
method using alpha-amylase. Int J Biol Macromol. 2023;253(Part 5):127030.
https://doi.org/10.1016/].ijbiomac.2023.127030

Handa AP, Vian A, Singh HP, Kohli RK, Kaur S, Batish DR. Effect of 2850 MHz electromagnetic
field radiation on the early growth, antioxidant activity, and secondary metabolite profile of
red and green cabbage (Brassica oleracea L.). Environ Sci Pollut Res Int. 2024;31(5):7465-7480.
https://doi.org/10.1007/s11356-023-31434-3

47



Bundesamt
fur Strahlenschutz

Komatsu S, Nishiuchi T, Furuya T, Tani M. Millmeter-wave irradiation regulates mRNA-
expression and the ubiquitin-proteasome system in wheat exposed to flooding stress. J
Proteomics. 2024;294:105073. https://doi.org/10.1016/].jprot.2024.105073

McKay T, Luthra K, Starkus LA, Owusu EA, Siebenmorgen JW, Atungulu G. Assessing the Effects
of Microwave Treatments on Rice Quality and Mortality of Adult Maize Weevil, Sitophilus
Zeamais. Journal of the Asabe. 2023;66(5):1033-1040. https://doi.org/10.13031/ja.15436

Sharma A, Sharma S, Bahel S, Katnoria JK. A study on effects of cell phone tower-emitted non-
ionizing radiations in an Allium cepa test system. Environ Monit Assess. 2024;196(3):261.
https://doi.org/10.1007/s10661-024-12435-2

Sharma S, Sharma P, Bahel S, Singh J, Katnoria JK. Comprehensive analysis of genotoxic effects
and antioxidative defence mechanisms in plant test system exposed to 1800 MHz
electromagnetic radiations: a root chromosomal aberration and FTIR spectroscopy approach.
Toxicology and Environmental Health Sciences. 2023;15(4):385-398.
https://doi.org/10.1007/s13530-023-00190-9

Wang D, Sarsaiya S, Qian X, Jin L, Shu F, Zhang C, Chen J. Analysis of the response mechanisms
of Pinellia ternata to terahertz wave stresses using transcriptome and metabolic data. Front
Plant Sci. 2023;14:1227507. https://doi.org/10.3389/fpls.2023.1227507

Wang Y, Liu C, Lang H, Hu Z, Wang X, Yang Z, Wang Z, Guo Z, Jiang L. Effects of microwave on
the structural and emulsifying properties and interfacial properties of oxidized soybean
protein aggregates. Food Chem X. 2023;19:100861.
https://doi.org/10.1016/j.fochx.2023.100861

Zhou DT, Yang GJ, Xu JJ, Ling B, Wang SJ. Non-thermal effect of radio frequency treatments

verified by the multi-scale structure and in-vitro digestibility of sweet potato starch. /nnov
Food Sci Emerg Technol. 2023;87:103412. https://doi.org/10.1016/j.ifset.2023.103412

radiofrequency, review (22)

Azzariti A. 5G Technology and the Precautionary Principle Under the European Convention
on Human Rights. Diritti Umani E Diritto Internazionale. 2023;17(2):375-403.
https://doi.org/10.12829/108064

Bevington M. Health Concerns of 5G and Setting Suitable Restrictions. International Journal of
Research in Biological Sciences. 2024;1(1):01-07.

Bottger T, Poschik M, Zierer K. Does the Brain Drain Effect Really Exist? A Meta-Analysis.

48



Bundesamt
fur Strahlenschutz

Behav Sci (Basel). 2023;13(9):751. https://doi.org/10.3390/bs13090751

Bu P, Duan R, Luo J, Yang T, Liu N, Wen C. Development of Home Beauty Devices for Facial
Rejuvenation: Establishment of Efficacy Evaluation System. Clin Cosmet Investig Dermatol.
2024;17:553-563. https://doi.org/10.2147/CCID.S449599

Chataut R, Nankya M, Akl R. 6G Networks and the Al Revolution-Exploring Technologies,
Applications, and Emerging Challenges. Sensors (Basel). 2024;24(6):1888.
https://doi.org/10.3390/524061888

Cordelli E, Ardoino L, Benassi B, Consales C, Eleuteri P, Marino C, Sciortino M, Villani P,
Brinkworth MH, Chen G, McNamee JP, Wood AW, Belackova L, Verbeek J, Pacchierotti F.
Effects of Radiofrequency Electromagnetic Field (RF-EMF) exposure on pregnancy and birth
outcomes: A systematic review of experimental studies on non-human mammals. Environ
Int. 2023;180:108178. https://doi.org/10.1016/j.envint.2023.108178

Cordelli E, Ardoino L, Benassi B, Consales C, Eleuteri P, Marino C, Sciortino M, Villani P, H.
Brinkworth M, Chen G, P. McNamee J, Wood AW, Belackova L, Verbeek J, Pacchierotti F.
Effects of radiofrequency electromagnetic field (RF-EMF) exposure on male fertility: A
systematic review of experimental studies on non-human mammals and human sperm in
vitro. Environ Int. 2024;185:108509. https://doi.org/10.1016/j.envint.2024.108509

Dagli N, Dagli R, Thangavelu L. Interaction of Millimetre Waves Used in 5G Network with Cells
and Tissues of Head-and-Neck Region: A Literature Review. Advances in Human Biology.
2023;13(2):168-176. https://doi.org/10.4103/aihb.aihb_133_22

Frey R. Veranderungen in der Risikowahrnehmung von «5G» im Zeitraum von 2019-2022.
Project report. 2023:21. 28. April 2023.
https://www.aramis.admin.ch/Texte/?Project|D=54047

Frith J, Campbell S, Komen L. Looking back to look forward: 5G/COVID-19 conspiracies and
the long history of infrastructural fears. Mob Media Commun. 2023;11(2):174-192.
https://doi.org/10.1177/20501579221133950

Jayaraju N, Pramod Kumar M, Sreenivasulu G, Lakshmi Prasad T, Lakshmanna B, Nagalaksmi K,
Madakka M. Mobile phone and base stations radiation and its effects on human health and
environment: A review. Sustainable Technology and Entrepreneurship. 2023;2(2):100031.
https://doi.org/10.1016/j.stae.2022.100031

Manville AM, 2nd, Levitt BB, Lai HC. Health and environmental effects to wildlife from radio
telemetry and tracking devices-state of the science and best management practices. Front
Vet Sci. 2024;11:1283709. https://doi.org/10.3389/fvets.2024.1283709

Nyberg R, McCredden J, Hardell L. The European Union assessments of radiofrequency

radiation health risks - another hard nut to crack (Review). Rev Environ Health. 2023;eFIRST

49



Bundesamt
fur Strahlenschutz

2023-08https://doi.org/10.1515/reveh-2023-0046

Parashar R, Mal Yadav S, Meena P, Kumar R, Jheeta KS, Saini P, Dutt Patel D. Response of Male
Reproductive System Against lonizing Radiation and Available Radio-protective Agents:
Cellular and Molecular Insight. Curr Radiopharm. 2024;eFIRST-2024-
04https://doi.org/10.2174/0118744710285874240326041025

Ramirez-Vazquez R, Escobar |, Vandenbosch GAE, Arribas E. Personal exposure to
radiofrequency electromagnetic fields: A comparative analysis of international, national, and
regional guidelines. Environ Res. 2024;246:118124.
https://doi.org/10.1016/j.envres.2024.118124

Recuero Virto L, Czerwinski M, Froidevaux J. The determinants of legislation for
radiofrequency electromagnetic fields (RF-EMFs) with the onset of 5G: An empirical analysis
with a worldwide cross-sectional dataset. Risk Anal. 2024;eFIRST-2024-
03https://doi.org/10.1111/risa.14298

Roosli M, Dongus S, Jalilian H, Eyers J, Esu E, Oringanje CM, Meremikwu M, Bosch-Capblanch X.
The effects of radiofrequency electromagnetic fields exposure on tinnitus, migraine and non-
specific symptoms in the general and working population: A systematic review and meta-
analysis on human observational studies. Environ Int. 2024;183:108338.
https://doi.org/10.1016/j.envint.2023.108338

Sciorio R, Tramontano L, Adel M, Fleming S. Decrease in Sperm Parameters in the 21st
Century: Obesity, Lifestyle, or Environmental Factors? An Updated Narrative Review. J Pers
Med. 2024;14(2):198. https://doi.org/10.3390/jpm14020198

Washington MA, Dinh DT, Ibarra CA, Kua SC. A Brief Primer on the Concept of the
Neuroweapon for U.S. Military Medical Personnel. J Spec Oper Med. 2023;23(4):70-74.
https://doi.org/10.55460/5X1S-204)

Weller S, McCredden JE. Understanding the public voices and researchers speaking into the
5G narrative. Front Public Health. 2023;11:1339513.
https://doi.org/10.3389/fpubh.2023.1339513

Wiedemann PM, Croft RJ. How to improve IARC's RF-EMF cancer hazard communication.
Bioelectromagnetics. 2024;45(4):200-205. https://doi.org/10.1002/bem.22499

Zhao H, Zhao YJ, Zhang LL, Zhang CL. Research Progress on Intense, Broadband, Terahertz

Wave Radiation. Acta Optica Sinica. 2023;43(15):1532001.
https://doi.org/10.3788/A0s230754

50



Bundesamt
fur Strahlenschutz

radiofrequency, theory/molecular mechanism (12)

Broz M, Oostenbrink C, Bren U. The Effect of Microwaves on Protein Structure: Molecular
Dynamics Approach. J Chem Inf Model. 2024;64(6):2077-2083.
https://doi.org/10.1021/acs.jcim.3c01937

Chacko TP, Toole JT, Morris MC, Page J, Forsten RD, Barrett JP, Reinhard MJ, Brewster RC,
Costanzo ME, Broderick G. A regulatory pathway model of neuropsychological disruption in
Havana syndrome. Front Psychiatry. 2023;14:1180929.
https://doi.org/10.3389/fpsyt.2023.1180929

Chen C, Yan ZS, Ma YQ, Ding HM. Effect of Terahertz Waves on the Structure of the Abeta42
Monomer, Dimer, and Protofibril: Insights from Molecular Dynamics Simulations. ACS Chem
Neurosci. 2023;14(23):4128-4138. https://doi.org/10.1021/acschemneuro.3c00485

Foroughimehr N, Vilagosh Z, Yavari A, Wood A. The Effects of mmW and THz Radiation on Dry
Eyes: A Finite-Difference Time-Domain (FDTD) Computational Simulation Using XFdtd.
Sensors (Basel). 2023;23(13):5853. https://doi.org/10.3390/s23135853

Ma S, Ding P, Zhou Z, Jin H, Li X, Li Y. Terahertz Radiation Modulates Neuronal Morphology
and Dynamics Properties. Brain Sci. 2024;14(3):279.
https://doi.org/10.3390/brainsci14030279

Murakami H. Anomalously Large Heat Generation of Hydration Water under Microwave
Irradiation. J Phys Chem B. 2024;eFIRST-2024-04https://doi.org/10.1021/acs.jpch.3c07759

Tantawy M, Abdel-Gawad HI. Dynamics of molecules in torsional DNA exposed to microwave
and possible impact on its deformation: stability analysis. Eur Phys J Plus. 2024;139(4):312.
https://doi.org/10.1140/epjp/s13360-024-05088-0

Tao Y, Xu J, Zhang N, Jiao X, Yan B, Zhao J, Zhang H, Chen W, Fan D. Unraveling the binding
mechanisms of transglutaminase and substrate subjected to microwaves: Molecular docking
and molecular dynamic simulations. Food Chem. 2024;443:138568.
https://doi.org/10.1016/j.foodchem.2024.138568

Vecheck AM, McNamee CM, Reijo Pera R, Usselman RJ. Magnetic Field Intervention Enhances
Cellular Migration Rates in Biological Scaffolds. Bioengineering (Basel). 2024;11(1):9.
https://doi.org/10.3390/bioengineering11010009

Wang Y, Wang H, Ding W, Zhao X, Li Y, Liu C. Effect of THz Waves of Different Orientations on
K(+) Permeation Efficiency in the KcsA Channel. Int J Mol Sci. 2024;25(1):429.
https://doi.org/10.3390/ijms25010429

Wei MH, Li PA, Lei YS, Bao XE, Ma JJ. Biothermal Heating on Human Skin by Millimeter and
Sub-Terahertz Waves in Outdoor Environment-A Theoretical Study. App/ Sci-Basel.

51



Bundesamt
fur Strahlenschutz

2023;13(14):8305. https://doi.org/10.3390/app13148305

Zhao X, Ding W, Wang H, Wang Y, Liu Y, Li Y, Liu C. Permeability enhancement of Kv1.2
potassium channel by a terahertz electromagnetic field. / Chem Phys. 2023;159(4):045101.
https://doi.org/10.1063/5.0143648

Impressum

Bundesamt fir Strahlenschutz
Postfach 10 01 49
38201 Salzgitter

Tel.: +49 30 18333-0

Fax: +49 30 18333-1885
E-Mail: spotlight@bfs.de
De-Mail: epost@bfs.de-mail.de

www.bfs.de

Bitte beziehen Sie sich beim Zitieren dieses Dokumentes immer auf folgende URN:
urn:nbn:de:0221-2024062844674

Spotlight — Literaturliste 2024/2

52



	Literaturliste 2024/2 (08.2023 bis 05.2024)
	across frequencies, animal study (3)
	across frequencies, dosimetry/exposure (24)
	across frequencies, epidemiology (8)
	across frequencies, human study (1)
	across frequencies, in vitro study (8)
	across frequencies, plant study (3)
	across frequencies, review (21)
	across frequencies, theory/molecular mechanism (8)
	intermediate frequency, epidemiology (1)
	intermediate frequency, in vitro study (1)
	low frequency, animal study (32)
	low frequency, dosimetry/exposure (40)
	low frequency, epidemiology (9)
	low frequency, human study (4)
	low frequency, in vitro study (29)
	low frequency, plant study (16)
	low frequency, review (10)
	low frequency, theory/molecular mechanism (25)
	radiofrequency, animal study (54)
	radiofrequency, dosimetry/exposure (78)
	radiofrequency, epidemiology (16)
	radiofrequency, human study (14)
	radiofrequency, in vitro study (30)
	radiofrequency, plant study (9)
	radiofrequency, review (22)
	radiofrequency, theory/molecular mechanism (12)
	Impressum


