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Treffen mit Freunden, enge Freunde, Zufriedenheit mit sich
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Suizide, Depressionen und Soziale Medien
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Einsamkeit, Angst und Stress
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Appell von 75 Experten, 12.03.2025

Die Initiatoren des Appells:

Dr. Uwe Busching, Dr. Mario Gerwig, Peter Hensinger MA, Prof. Ralf Lankau, Prof. Manfred Spitzer, Prof. Klaus Zierer
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Das elektromagnetische Spektrum
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Das elektromagnetische Spektrum

Das naturliche elektrompagnetische Spektrum
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Forschungsergebnisse: WHO 2011

Mobil funkstrahlung Am°gliche

aDie Klassifikation 2B, moglicherweise
International Agency for Research on Cancer
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Review zu Krebs 2025 fur die WHO

Environment International N
%1-:_;:._]TR Available online 25 April 2025, 109482
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Effects of radiofrequency electromagnetic
field exposure on cancer in laboratory
animal studies, a systematic review #
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Mevissen M, Ward JM, Kopp Schneider A, McNamee JP,
Wood AW, Rivero TM, Thayer K, Straif K (2025): Effects of
radiofrequency electromagnetic fields (RF EMF) on cancer
in laboratory animal studies. [Wirkungen von
hochfrequenten elektromagnetischen Feldern (HFEMF)

auf Krebs in Labortier-Studien] Environ Int 2025; 161.:
107106; https://www.emf -portal.org/de/article/46786
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Prof. Lin (2018): Klarer Beweis 0 Clear Evidence

Peer Review
Panel aus 14 von

der Regierung

Bild: privat

berufenen

Wissenschaftlern
bestatigt die
NTP-Ergebnisse

Clear Evidence of Cell-Phone RF Radiation Cancer Risk

M James C. Lin

uring 26-28 March
2018, the National
Institute of Envi-

ronmental Health Sciences
(NIEHS) National Toxicol-
ogy Program (NTP), a part
of the U.S. National Insti-
tutes of Health, convened a
three-day technical reports
peer-review panel meeting
in Research Triangle Park,
North Carolina, to review
the NTP’s draft reports on
its carcinogenesis studies
of cell-phone RF radiation in
mice and rats [1].

The invited 14-member peer-

review panel included three electrical

(FDA) in 1999. The planned five-year

SISTOCKPHOTO COMSOLARR?

ings at scientific meetings. The
first report from the investiga-
tors was issued in May 2016,
when the NTP announced the
occurrence of two types of
rare cancers in exposed rats:
1) malignant schwannomas
of the heart and 2) gliomas in
the brain [4]. However, that
announcement spoke only
to partial findings from their
two-year (or lifelong) expo-
sure study of rats subjected
to 900- and 1,900-MHz RF ra-
diation involving code divi-
sion multiple access (CDMA)
and Global System for Mobile

Communications (GSM) wireless cellu-

engineering professors, ten pathologists ~ project was sole-sourced in 2004 to lar telephone operations.
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Kommuni kati on von HI r n r h y t h m

Grdstlalerali S0Ren
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>
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2019

Oscillatoren entstehen teilweise aus der Kommunikation neurochemischer Zellprozesse,
sie sind rhythmisch aufeinander abgestimmt, interferierende Sequenzen synchronisieren sich.



Hirnrythmen

aOszill atoren entstehen teil weise
neurochemischer Zellprozesse, sie sind rhythmisch aufeinander
abgestimmt, interferierende Sequenzen synchronisieren ganze
Gehirnareale: Aktivitat steht im Mittelpunkt allen neuronalen
Reifungsgeschehen. Sie wird einerseits Uber Sinnesbahnen aus der
Umwelt geliefert und zusatzlich aus hirneigenen Oszillatoren gespeist
und in sich synchronisierende Hirnrhythmen tbertragen, die

Grundlage fur unser Denken und Lernen sind. Beide Quellen
beeinflussen sich wechselseitig tiber die Chemie des Gehirns, also tber
spezifische Neurotransmitter, mittels derer sich elektrische
Signalstrome in die Strukturen der Nervennetze einschreiben.

Die Kopplung von elektromagnetischen und chemischen Signalen ist

Abb.4: Kommunikation von Hirnrhythmen

< Bet; _'Q_}"
jeatioh g&ﬂ.&
ont 3 ﬁét'[ﬁﬂ tordert lateralisiertes
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= il =V
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foher Informationsfh ‘
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Reorganisation. 4 . -

X\
_Alpllﬂ 8-)3 Hz: gute

Kernbestandteil der neuronalen Struktur -Funkti onskopplungo (Text

und Grafik: Teuchert -Noodt 2019).
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Zellprozesse werden elektro -chemisch gesteuert

Eric Kandel
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Lernen helldt : Nervenverbindungen starken sich

Strukturelle Anderung an der Synapse Er IC Kandel
Vorher
Axon
/_ Préasynapse
Postsynapse
= . Dendrit
Nachher

I8 B

Mehr Boten- Die Postsynapse  Vergrésserung Ausbildung
stoffe werden wird sensitiver der Flachen neuer Kontakt-
ausgeschittet stellen

Eine Hypothese, wie Langzeiterinnerungen entstehen kénnen,
ist die der so genannten Langzeitpotenzierung. Auf Zellebene
wird dabei die Verbindung zweier Neurone an ihrer Kontaktstelle
— der Synapse — verstarkt, indem bestehende Kontaktflachen

Grafik:

L. ausgebaut und zusatzlich neue gebildet werden.
www.dasGehirn.info
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Shahin et al. (2015, 2018): Verschlechterte Lernleistung

"(1) Verschlechtertes Lern - und Erinnerungsvermdgen bei mannlichen
erwachsenen Mausen, welche mit 2,45 GHz Mikrowellen bestrahlt wurden.
(2) Ernodhtes hippocampisches Stresslevel.

(3) Beeintrachtigte synaptische Plastizitat.

(4) Verrringerte Expression von Sighalswegskomponenten, welche flr
Lern - und Gedachtnisprozesse von hoher Bedeutung sind.

Alle oben aufgezahlten Wirkungen sind abhangig von der Bestrahlungsdauer, je langer
die Bestrahlung desto drastischer die Wirkung.

Nach Meinung der Autoren wurde der grundlegende Mechanismus, wie 2,45-GHz-
Mikrowellen das Lern- und Erinnerungsvermdégen von Mausen negativ beeinflussen,
identifiziert." (ElektrosmogReport 4/2018)

Shahin S, Banerjee S, Singh SP, Chaturvedi CM (2015): 2.45 GHz Microwave Radiation Impairs Learning and Spatial Mem-ory via
Oxidative/Nitrosative Stress Induced p53-Dependent/ Independent Hippocampal Apoptosis: Molecular Basis and Underlying Mechanism.
Toxicological Sciences 148 (2), 3801 399

Shahin S, Banerjee S, Swarup V, Singh SP, Chaturvedi CM (2018): 2.45-GHz Microwave Radiation Impairs Hippocampal Learning and
Spatial Memory: Involvement of Local Stress Mechanism-Induced Suppression of iGIUR/ERK/CREB Signal-ing. Toxicological Sciences 161

(2), 3491 374 21
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Sekretar Hippocampus

Das limbische System
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Foerster et al. (2018): Gedachtnisleistung, figurales Gedachtnis

A Section 508-conformant HTML version of this article
is available at https:/doi.org/10.1289/EHP2427.

Research

A Prospective Cohort Study of Adolescents’ Memory Performance and Individual
Brain Dose of Microwave Radiation from Wireless Communication

Milena Foerster,"> Arno Thielens,** Wout Joseph,** Marloes Eeftens,"? and Martin Roosli’?

'Dcpanmcm of Epidemiology and Public Health, Swiss Tropical and Public Health Institute, Basel, Switzerland

*University of Basel, Basel, Switzerland

}Depanmcnt of Electrical Engineering and Computer Sciences, Berkeley Wireless Research Center, University of California Berkeley, Berkeley, California, USA
*Interuniversity Microelectronics Centre (IMEC), Leuven, Belgium

*Department of Information Technology, Waves research group, Ghent University

BACKGROUND: The potential impact of microwave radiofrequency electromagnetic fields (RF-EMF) emitted by wircless communication devices on
neurocognitive functions of adolescents is controversial. In a previous analysis. we found changes in figural memory scores associated with a higher
cumulative RF-EMF brain dose in adolescents. )
OBJECTIVE: We aimed to follow-up our previous results using a new study population, dose estimation. and approach to controlling for confounding
from media usage itself.

METHODS: RF-EMF brain dose for each participant was modeled. Multivariable linear regression models were fitted on verbal and figural memory
score changes over 1y and on estimated cumulative brain dose and RF-EMF related and unrelated media usage (n = 669-676). Because of the hemi-
spheric lateralization of memory, we conducted a laterality analysis for phone call ear preference. To control for the confounding of media use behav-
tors. a stratified analysis for different media usage groups was also conducted.

RESULTS: We found decreased figural memory scores in association with an interquartile range (IQR) increase in estimated cumulative RF-EMF brain
dose scores: —0.22 (95% CI: —0.47, (.03; IQR: 953 mJ/kg per day) in the whole \dmph —-0.39 (95% CI: =0. 67 -0. ]() IQR 953 mJ/kg perday) in

wioht cilis svore (i 83 angd OO (O8C (). N A2 N 10 TAD. 241 1. 1 Lo clad $ - DI 1N\

Foerster M, Thielens A, Joseph W, Eeftens M and R66sli M(2018): A Prospective Cohort Study of

Adol escentsé Memory Performance and I ndivi

Communication, Environmental Health Perspectives, Vol. 126, No. 7
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International Journal of f\
Molecular Sciences MDPI

=

Article

Exposure to RF-EMF Alters Postsynaptic Structure and Hinders
Neurite Outgrowth in Developing Hippocampal Neurons of
Early Postnatal Mice

Ju Hwan Kim !, Kyung Hwun Chung ?, Yeong Ran Hwang *, Hye Ran Park !, Hee Jung Kim 3, Hyung-Gun Kim !
and Hak Rim Kim 1*

Department of Pharmacology, College of Medicine, Dankook University, Cheonan 31116, Korea;
jhkim731&@dankook.ac kr (J.H.K.); phr1355&gmail.com (H.R.I); hgkimm@dankook.ac kr (H-G.K.)
Hyangseol Medical Research Center, Soonchunhyang University Bucheon Hospital, Bucheon 14584, Korea;
cyung@hanmail net

Department of Physiology, College of Medicine, Dankook University, Cheonan 31116, Korea;
welb231@naver.com (Y. R.H.); hegjungkim®@dankook.ac.kr (H.].K.}

*  Correspondence: hrkim@dankook.ac.kr; Tel.: +82-41-550-3935

ka3

Abstract: Exposure to radiofrequency electromagnetic fields (RF-EMFs) has increased rapidly in
children, but information on the effects of RF-EMF exposure to the central nervous system in children
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Article

Exposure to Radiofrequency Induces Synaptic Dysfunction in
Cortical Neurons Causing Learning and Memory Alteration in
Early Postnatal Mice

Ju Hwan Kim !, Jun Young Seok !, Yun-Hee Kim 2", Hee Jung Kim ?, Jin-Koo Lee ! and Hak Rim Kim *

Department of Pharmacology, College of Medicine, Dankook University, Cheonan 31116, Republic of Korea;
jhkim73l@dankook.ac kr (J.H.K.); seogant95@maver.com (J.Y.5.); legjking@dankook.ac kr (J.-K.L.)
Department of Biology Education, Institute of Agriculture and Life Science (IALS), Gyeongsang National
University, Jinju 52609, Republic of Korea; cefle®gnu.ac.kr

Department of Physiology, College of Medicine, Dankook University, Cheonan 31116, Republic of Korea;
hegjungkim@dankook.ac.kr

Correspondence: hrkim@dankook.ac kr; Tel.: +82-41-550-3935

Abstract: The widespread use of wireless communication devices has necessitated unavoidable expo-
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BDNF 17 Expression
(Brain -Derived Neurotrophic Factor)

Glutamatrezeptorexpression
(NMDA-Rezeptor, Hebb sche Lernsynapse)
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Zellprozesse werden
elektro -chemisch
gesteuert
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BDNF (Brain-Derived Neurotrophic Factor)

Vom Gehirn stammender
neurOtrOpher Faktor DR. MANUELA MACEDONIA

BDNF -
Der Dunger
des Gehirns

Funktion und Bedeutung fur
die Gehirn- und
Synapsenentwicklung

%

UND DEIN GEHIRN
SAGT DANKE

Wie wir schlauer werden, besser denken
und uns vor Demenz schiitzen

Brandstatter @
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Hebbsche Lernregel

Die Hebbsche Lernsynapse spielt eine zentrale Rolle beim
Lernen, insbesondere beimassoziativen Lernen . Sie
basiert auf dem Prinzip, das der kanadische Psychologe
Donald Hebb 1949 formulierte:

aNeurons that fire together, wir

Die Hebbsche Lernregel besagt, dass einé&Synapse dann
verstarkt wird , wenn dasprasynaptische Neuron
(Sender) und daspostsynaptische Neuron (Empféanger)
wiederholt und gleichzeitig aktiv sind . Das ftuhrt dazu,
dass die Verbindung zwischen den beiden Nervenzellen
starker wird 0 also effizienter Informationen Ubertragt.
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Lernen erkennen:

Glutamatrezeptorexpression
(NMDA-Rezeptor, Hebb sche Lernsynapse)

Gelerntes festigen:

BDNF 1 Expression
(Brain -Derived Neurotrophic Factor)
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Die Ergebnisse der Studie von Kim et al.

Die Strahlung fuhrt zu synaptischen Dysfunktionen:

1. Verminderte Glutamatrezeptorexpression

2. Reduzierte BDNF-Expression

3. Beeintrachtigte Synapsenreifung

4. Verringerung der dendritischen Dornenanzahl

5. Beeintrachtigung des Neuritenwachstums
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Konsequenzen: Desyncronisation des Gehirns

Fur das Denken und Lernen hat dies die folgende
kurz - und langfristige Risiken

Beeintrachtigung der Lern - und
Gedachtnisleistung . Die Strahlung stort die
Bildung und Funktion wichtiger Verbindungen,
was dazu fuhren kann, dass es schwieriger wird,
neue Informationen zu lernen oder sich an Dinge
ZU erinnern,

Bild: Seventyfour_AdobeStock 605624128
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Konsequenzen: Desyncronisation des Gehirns

Dr . Ker e n Di&Expositemhiochféequenter
elektromagnetischer Felder wirkt sich negativ auf

die Axone und Dendriten der Nervenzellen im

Hippocampus aus. Die Aste der neuronalen Baume
verkiimmern, ihre Anzahl nimmt ab, und das

Net zwer k verl i1 erDasamatomiSchea b i | 1 t
Korrelat fg¢sor jJegliches Lernen

Interview in Kompakt 1/2025
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Bildungskatastrophe

Verlorene Kompetenzen 30,4
Anteil der Schiiler am Ende der 4. Klasse, die Mindeststandards nicht erreichen,
Bundesdurchschnitt, in Prozent ) 553 Mathematik 21,8
Lesen 18.8 Zuhéren 18,3 ’
15,4
12,4 12,5 10.8 . 11,9
' Orthographie
74
2011 2016 2021 2011 2016 2021 2011 2016 2011 2016 2021
im Landervergleich im Léndervergleich im Landervergleich

Smartphone Einfiihrung 200

Beginn der telefonbasierten Sozialisati Je langer sich Kinder und Jugendliche in ihrer Freizeit mit ihren Spiartphones beschéftigen und je mebf Zeit sie in

sozialen Medien verbringen, degto geringer ist die schulische Lepfleistung.” (Metastudie Zierer 2021

Quelle: IQB-Bildungstrend 2021, keine genauen Daten zu Mecklenburg - Vorpommern, Grafik: diagnose:funk, freepic.com
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Telekom Werbung (2009) : Halt was sie

verspricht!

S v AL o < itk
L0t R R SN e XN
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1. Auswirkungen nicht -ionisierender Strahlung auf den Organismus
2. Gehirnfunktionen werden durch EMF synchronisiert
3. Die Studienlage zu Strahlung und Gehirn
3.1 Negative Auswirkungen auf Gedéachtnis und das raumliche Denken
3.2 Das Ergebnis der Studien von Kim et al.: Desynchronisation des gesamten Gehirns
3.3 Exkurse Uber den Zellstoffwechsel
- 4. Weitere Studien zu EMF und Gehirn
5. Offnung der Blut -Hirn-Schranke
6. Sonstige Auswirkungen: Unspezifische Symptome
7. Die Auswirkungen der 10 -Hz-Taktung von WLAN

8. Der Suchtmechanismus
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Sun et al. 2025: Lernen und Gedachtnis

Helivon 11 (2023) e41626 é. C O mp O U n d e X p O S U r e
W and 9.3 GHz microwave causes
learning and memory

Heliyon & i mpairment in ratso
journal homepage: www.cell.com/heliyvan h
Sun et al. (2025)

Contents lists available at ScienceDirect

Research article

Compound exposure of 2.8 GHz and 9.3 GHz microwave causes [ =&
learning and memory impairment in rats

Liu Sun ™', Xiaoya Wang "', Ke Ren ", Chuanfu Yao ", Haoyu Wang ", Xinping Xu ",
Hui Wang ", Ji Dong ", Jing Zhang ", Binwei Yao ", Xiaohui Wei®, Ruiyun Peng ™
Li Zhao™™

* Anhui Medical University School of Basic Medicine, Hefel, 230032, China
" Beffing Institute of Radiation Medicine, Beifing, 100850, China

ARTICLE INFO ABSTRACT

Keywords: The anxieties and concerns about health hazards caused by microwave has been growing recently,
‘3"_“‘I’“““Ii EXposure Previous studies have reported microwave induced structural and functional injuries to brain.,
Microwave However, the biological effects caused by compound microwave were largely unexplored, In this
Learning faacdis ssin ievacticatad tha hinloaaical affacie an earte hinnneonmne aftas canuantially avanee §
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Yang et al. (2012): Stressreaktion im Hippocampus

Brain Research Bulletin B8 (2012) 371-378

Contents lists available at SciVerse ScienceDirect

Brain Rescacch

Balletin

Brain Research Bulletin

SEVIER journal homepage: www.elsevier.com/locate/brainresbull

Research report

Exposure to 2.45 GHz electromagnetic fields elicits an HSP-related stress
response in rat hippocampus

Xue-Sen Yang?P, Gen-Lin He®:?, Yu-Tong Hao®, Yang Xiao?, Chun-Hai Chen?, Guang-Bin Zhang?,
Zheng-Ping Yu®*
2 Key Labaratory of Medical Protection for Electromagnetic Radiation, Ministry of Education, Third Military Medical University, Chongging 400038, PR China

b Institute of Tropical Medicine, Third Military Medical University, Chongqing 400038, PR China
© International Travel Healthcare Center, Chongging Entry-Exit Inspection and Quarantine Bureau, Chongging 401147, PR China

Yang XS et al. (2012): Exposure to 2.45 GHz electromagnetic fields elicits an HS®lated stress
response in rat hippocampus. Brain Res Bull 88 (4), 371378
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Chartuvedi et al. (2011): Raumliches Gedachtnis

Progress In Electromagnetics Research B, Vol. 29, 23-42, 2011

2.45 GHz (CW) MICROWAVE IRRADIATION ALTERS
CIRCADIAN ORGANIZATION, SPATIAL MEMORY,
DNA STRUCTURE IN THE BRAIN CELLS AND BLOOD
CELL COUNTS OF MALE MICE, MUS MUSCULUS

C. M. Chaturvedi, V. P. Singh, P. Singh, P. Basu
and M. Singaravel

Department of Zoology
Banaras Hindu University, Varanasi 221005, India

R. K. Shukla and A. Dhawan

Indian Institute of Toxicology Research
Lucknow 226001, India

Chaturvedi CM et al. (2011): 2.45 GHz (CW) microwave \ A
irradiation alters circadian organization, spatial memory,

DNA structure in the brain cells and blood cell counts of male mice, mus~
musculus. Progr Electromagn Res B 29, 231 42

Lai H, Singh NP Single- and double-strand DNA breaks in rat brain cells
after acute exposure to radiofrequency electromagnetic radiation. Int J
Radiat Biol 1996; 69 (4): 513-521

Wang B, Lai H (2000): Acute exposure to pulsed 2.450 MHz microwaves
affects water-maze performance of rats. Bioelectromagnetics 21 (1), 521
56

Gupta SK, Mesharam MK, Krishnamurthy (2018): Electromagnetic
radiation 2450 MHz exposure causes cognition deficit with mitochondrial
dysfunction and activation of intrinsic pathway of apoptosis in rats, J
Biosci 43, 2631 276 (2018)
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Karimi et al. (2018): Plastizitat im  Hippocampus

hl- Check for updates

Toxicology and

Article Industrial Health
Toxicology and Industrial Health
2.45 GHz microwave radiation impairs !f:‘i*;f;;;;ﬁ;;
learning, memory, and hippocampal DO 101 17707487 75097
synaptic plasticity in the rat Ssace

Narges Karimi', Mahnaz Bayatllm, Masoud Haghani"3,

Hamed Fahandezh Saadi* and Gholam Reza Ghazipour®

Ahctes

Karimi N, Bayat M, Haghani M, Saadi H F, Ghazipour G R. (2018): 2.45 GHz microwave
radiation impairs learning, memory, and hippocampal synaptic plasticity in the rat.
Toxicology and Industrial Health 2018; 34(12), 8731 883
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Zhu et al. (2021): Energiestoffwechsel im  Hippocampus

scientific reports

UPEN Effects of 1.5 and 4.3 GHz
microwave radiation on cognitive
function and hippocampal tissue
structure in Wistar rats

Ruiging Thu, I'h.li'lll'-'g:""_. Gnping Xu, Li Thes, ling Zhasg, i Deng, Bimes Yao,
Haoyu Wang, Hongrai Zhow, Tabing Gao & Ruiyon Pang™

Zhu, R., Wang, H., Xu, X., Zhao, L., Zhang, J., Dong, J., Yao,
B., Wang, H., Zhou, H., Gao, Y., & Peng, R. (2021). Effects of
1.5 and 4.3 GHz microwave radiation on cognitive function and
hippocampal tissue structure in Wistar rats. Scientific Reports,
11(1), 11 12. ElektrosmogReport 1/2023
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Bamdad K, Adel Z,| Esmaeili M (2019):
Complications of nonionizing radiofrequency on
divided Attention, Journal of Cellular Biochemistry
120 (6)
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avon Mobiltel
elektromagnetische Wellen
stimulieren die Nikotinamid -
Adenin-Dinukleotid -Wasserstoff
Oxidase (NADH) in der
Plasmamembran, was wiederum
die Integritat des Spermienkerns
beeintrachtigt. Innerhalb des
Zellkerns verschlechtert sich die
Struktur der DNA, was die
Zellstruktur in Richtung
Apoptose lenkt. ROS, reaktive
Sauerstoffspezies.

Text & Grafik aus:Seify M, Khalili MA, Anbari F,
Koohestanidehaghi Y (2023):Detrimental effects
of electromagnetic radiation emitted from cell
phone on embryo morphokinetics and blastocyst
viability in mice, Zygote 2024: 1-5
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Wirkmechanismus: Berenis d Beratungsgremium der Schweizer Regierung zu NIS (2021)

. m ‘ BEREMIS —
B E R E \ | R Beratende Expertengruppe nicht-ionisierende Strahlung
qAliw Newsletter-Sonderausgabe Januar 2021

= | [
aZusammenf assend kann el . n, as

Manmade Electromagnetic Fields and Oxidative Stress—
Biological Effects and Consequences for Health

die Mehrzahl der Tierstudien und mehr als die

Veterinary Pharmacology and Toxicology, Vetsuisse Faculty, University of Bern, La
CH-3012 Bem, Switzerland
* G e david 1 (DS); meike.mev unibe.ch (MM.)

assstrasse 124,

Abstract: Concomitant with the ever-expanding use of electrical appliances and mobile communi-
spational exposure to electromagnetic fields (EMF) in the extremely-

Halfte der Zellstudien Hinweise auf vermehrten e e Lt et ok e

health. Radiofrequency (RF) EMF and extremely-low-frequency (ELF) MF have been classified as

possibly carcinogenic to humans (Group 2B) by the International Agency for Research on Cancer
(IARC). The production of reactive oxygen species (ROS), potentially leading to cellular or systemic
oxidative stress, was frequently found to be influenced by EMF exposure in animals and cells. In this

[l [l
review, we summarize key experimental findings on oxidative stress related to EMF exposure from
- - animal and cell studies of the last decade. The observations are discussed in the context of molecular
‘mechanisms and functionalities relevant to health such as neurological function, genome stability,

immune response, and reproduction. Most animal and many cell studies showed increased oxidative
stress caused by RF-EMF and ELF-MF. In order to estima

check for e the risk for human health by manmade

updates exposure, experimental studies in humans and epidemiological studies need to be considered as well

Citation: Schuermann, D.; Mevissen,

.
Y M. Manmade Bictromagnetic s Keywords: oxidative stress; ROS; electromagnetic field; extremely low frequency; radiofrequency;
I O nd Oxidative Stross—Biolog: environment and public health; environmental exposure; animal study; cultured cells

Effects and Consequences for Health

Int. | Mol Sci 2021, 22,3772

1. Introduction

AcadimicRoc: M Reactive oxygen species (ROS), as well as related reactive nitrogen species (RNS), are
involved in many biological processes; nonetheless, they pose a hazard to the biological
material and physiology of cells [1-3]. Protective mechanisms, such as antioxidants and
. - . Accoplod: 30 March X antioxidative enzymes, maintain physiological concentrations of ROS in cells, while ex-

SC h u e rm an n D . M eVISS e n M . M an m ad e E I e Ctro m a n etl C F I e I d S an d et et ternal and internal stimuli affect the amount of ROS by altering the activity of involved
y .y y - ROS-forming and -degrading enzymes [4]. For example, an increased energy require-

. ment during physical activity leads to a temporary state of oxidative stress, and many

environmental risk factors such as ionizing radiation in ultraviolet (UV) light or the ra-
. . ~ - - published mape and instiutional gt di0ACtivity spectrum partly act via the formation of ROS. Pathophysiological levels of

lations. ROS interfere with many vital cellular processes and functions, such as inflammation,

Oxidative Stressi Biological Effects and Consequences for Health. Int.
behavior by altering biochemical and signaling processes or even resulting in oxidative
. If this

Luisa Balestrieri

with regan

damage to DNA, RNA, and proteins or to the peroxidation of fatty acids
. . . 5 # unfavorable state persists over a long period or occurs repeatedly, it can lead to changes in
opyright: © 2021 by the authors.

J M (o) I S Cl 2 O 2 1 2 2 3 7 7 2 h it psS: / / d 01.0rqg / 1 O 3 3 9 O / IIms 2 2 O 7 3 7 7 2 Conright © i by e b 1 iclogical material, as well s the genetic and epigeneti information, and it can lead to
. . . y y . . . . Thi aricle 1 an ope scoes rtse ealth-related malfunctions. Accordingly, altered ROS levels and changes in biomarkers
of oxidative stress as cause or consequence have been observed in many diseases, such as

cancer, diabetes, congenital or ynd: [1.3])
The influence of electromagnetic fields (EMF), as a manmade environmental factor
with increasing importance, on ROS formation, triggering oxidative stress, has been re-
peatedly discussed. C VF and I findings have been

distributed under fhe teris and

omd

Listet 20 Studien zur WLAN -Frequenz 2450 MHz

Int.|. Mol. Sci. 2021, 22, /doi.ong /103390 /5jms;

https:/ /www.mdpi.com/journal /ijms

a7
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Handwriting /C sample Y: heavy

sample x: Little to
e to very heavy
" | no cell phone use cell phone use

Figure. 1a. In this handwriting sample, both students try to fit the word
“Schneeballschlacht™ [snowball fight] into the assigned rectangle.
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Bertil R.R. Persson

“More Probable than
Unlikely”

A Tale of the Blood-Brain Barrier
and Mobile Communication

Dedicated to Leif G, Salford on his 80th birth da
2021-12-0

Die drei BBB - Musketiere:
Leif Salford, Bertil Persson, ; %
Arne Brun (Univ. Lund, Bild: Microwave News

Schweden
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Blut -Hirn -Schranke / Salford -Studien

Research | Article

Nerve Cell Damage in Mammalian Brain after Exposure to Microwaves from

GSM Mobile Phones

Leif G. Salford,” Arne E. Brun,? Jacob L. Eberhardt,® Lars Malmgren,* and Bertil R. R. Persson®

D

The possible risks of radio-frequency clectromagnetic fields for the human body

cern for our society. We have previously show

, *D of Medical Radiation Physics, and “Department of Applied

a growing con-

that weak pulsed microwaves give rise to a signifi-

cant leakage of albumin through the blood-brain barrier. In this study we investigated whether a
pathologic leakage across the blood-brain barricr might be combined with damage to the neurons.
Three groups cach of cight rats were exposed for 2 hr to Global System for Mobile

Communications (GSM) mobile phone clectromagnetic fields of different strengths. We found
highly significant (p < 0.002) cvidence for neuronal damage in the cortex, hippocampus, and basal

ganglia in the brains of exposed rats. Key words: blood—brain barrier, central nervous system,

microwaves, mobile phones, neuronal damage, rats. Environ Health Perspect 111:881-883 (2003).
doi:10.1289/¢hp.6039 available via hesp://ds.doi.org/ [Online 29 January 2003]

The voluntary exposure of the brain to
microwaves from hand-held mobile phones
by one-fourth of the world's population has
been called the largest human biologic experi-
ment ever (Salford ct al. 2001). In the near
future, microwaves will also be emitted by an
abundance of other appliances in the cordless
office and also in the home. The possible risks
of radio-frequency electromagnetic fields (RF
EMEFs) for the human body is a growing con-
cern for our society (for a review, see Hyland
2000). Most researchers in the field have
dwelled on the question of whether RF EMFs
may induce or promote cancer growth.

Although some have indicated increased risk
(Hardell et al. 2002; Repacholi et al. 1997)

most studies,

ncluding our own, have \)m\\n
no effects (Salford et al. 1997a) or even a
decreased risk (Adey et al. 1999)

The possible risks of microwaves for the
human body has attracted interest since the
1960s (i.c., before the advent of mobile
phones), when radar and microwave ovens
posed a possible health problem. Oscar and
Hawkins (1977) performed early studies on
effects of RF EMFs on the blood-brain bar-
rier. They demonstrated that at very low
energy levels (< 10 W/m?), the fields in a
restricted exposure window caused a signifi-
cant leakage of “C-mannitol, inulin, and also

from the \.\pxll.mu into the surrounding
cerebellar brain tissue. These findings, how-
cver, were not repeated in a study using 'C-
sucrose (Gruenau et al. 1982). A recent in
vitro study has shown that EMF at 1.8 GHz
increase the permeability of the blood-brain
barrier to sucrose (Schirmacher et al. 2000)
Shivers and colleagues (Shivers et al. 1987;
Prato et al. 1990) examined the effect of mag-
netic resonance imaging upon the rat brain.
They showed that the combined exposure to
RF EMFs and pulsed and static magnetic

fields gave rise to a significant pinocytotic
transport of albumin from the capillaries into
the brain.

Inspired by this work, since 1988 our
group has studied the cffects of different inten-
sities and modulations of 915 MHz RF EMFs
in a rat model where the exposure takes place

in a transverse electromagnetic transmission
line chamber (TEM-cell) during various time
periods. In series of more than 1,600 animals,
we have proven that subthermal power densi-
ties from both pulse-modulated and continu-
ous RF EMFs—including those from GSM
(Global System for Mobile Communications)
mobile phones—have the potency to signifi-
cantly open the blood-brain barrier such that
imals’ own albumin (but not fibrinogen)

passes out of the bloodstream into the brain
tissuc and accumulates in the neurons and glial
cells surrounding the capillaries (Malmgren
1998; Persson et al. 1997; Persson and Salford
1996; Salford et al. 1992, 1993, 1994, 1997b,
2001) (Figure 1). These results have been
duplicated recently in another laboratory (Tére
2001). Similar results have been reported

and others (Oscar and Hawkins
; Persson et al. 1997) have pointed out
that when such a relatively large molccule as
albumin can pass the blood-brain barrier, so
too can many other smaller molecules,
including toxic ones, which may escape into
the brain because of exposure to RF EMFs.
We have hitherto not concluded that such
leakage is harmful for the brain. However,
Hassel et al. (1994) have shown thar autolo-
gous albumin inj
rats leads to damage to neurons at the injec-
in
in the injected solution is at least 25% of that
in blood. In the present study, we invest
gated whether leakage across the blood—brain
barrier might cause damage to the neurons,

cted into the brain tissue of

tion site when the concentration of all

Environmental Health Perspectives « vou 1111 uwser 7 | June 2003

of
Electronics, Lund University, The Rausing Lahovalory and Lund Umversuy Hospital, Lund, Sweden

Materials and Methods

TEM-cells used for the RF EMF exposure of
rats were designed by dimensional scaling from
previously constructed cells at the National
Bureau of Standards (Crawford 1974). TEM-
cells are known to generate uniform electro-
magnetic ficlds for standard measurements, A
genuine GSM mobile phone with a program-
mable power output was connected via a coax-
ial cable to the TEM-cell; no voice modulation
was applied.

The TEM-cell is enclosed in a wooden
box (15 x 15 x 15 em) that supports the outer
conductor and central plate. The outer con-
ductor is made of brass net and is attached to
the inner walls of the box. The center plate, or
scptum, is constructed of aluminum.

The TEM-cells were placed in a tempe:
ture-controlled room, and the temperature in
the TEM-cells was kept constant by circulating
room air through holes in the wooden box.

The specific absorption rate (SAR) distrib-
ution in the rat brain has been simulated with
the finite-difference time-domain method
(Martens et al. 1993) and found to vary < 6 dB
in the rat brai

The rats were placed in plastic trays (12 x
12 x 7 em) 1o avoid contact with the central
plate and outer conductor. The bottom of the
tray was covered with absorbing paper to col-
lect urine and feces.

Thirty-two malc and female Fischer 344
rats 12-26 wecks of age and weighing
91 g were divided into four groups of eight
ans each, The peak output power of 10 mW,
100 mW, and 1,000 mW per cell from the
GSM mobile telephone was fed into two

TEM-cells simultaneously for 2 hr. This

exposure resulted in average whole-body
SARs of 2 mW/kg, 20 mW/kg, and 200
mW/kg, respectivel i

exposure conditions and SAR calculations, see
Martens et al. (1993) and Malmgren (1998).
The fourth group of rats was simultancously

Address co
Neurosurg

espondence to L.G. Salford, Dept. ‘.l
v, Lund University Hospital, $-221 8
Lund, Sweden. Telephone: 46-46-
16-188150, E-mail: Leif Salford@ncu
We thank S. Strmblad and C. Blennow a
Rausing Laboratory for excellent technical assistance

The work was supported by a grant from the
Swedish Council for Work Life Research.
The authors declare they have no conflict of interest.
Received 4 October 2002;

cpted 28 January 2003
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Rattengehirn,
Kontrollgruppe
ohne Bestrahlung.

Nach 2 Stunden
GSM-EXxposition

Bild: Microwave News
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Aggarwal et al. (2013): Wirkungen auf Neurotransmitter & Blut -Hirn -Schranke

Advances in Biomedical Engineering Research (ABER) Volume 1 Issue 2, June 2013 http://www.seipub.org/aber/

Chronic Exposure of Low Power Radio
Frequency Changes the EEG Signals of Rats

Low power radio frequency alters EEG

Yogender Aggarwal!, Shiv Shanker Swamy Singh?, Rakesh Kumar Sinha*?

&2 Center for Biomedical Instrumentation; 2 Department of Electrical and Electronics Engineering, Birla Institute
of Technology, Mesra, Ranchi-835215 Jharkhand, India

lyogender.aggarwal@gmail.com; * shivshankerswamisingh@gmail.com; **rksinhares@gmail.com

Aggarwal Y, Singh SS, Sinha RK (2013): Chronic exposure of low power radio frequency changes
the EEG signals of rats: low power radio frequency alters EEG. Advances in Biomedical
Engineering Research (ABER) 1 (2)
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Aktuelle Studie

Kizilcay et al (2024) kommen zu dem
Ergebnis, dass die Exposition gegentber
elektromagnetischer Strahlung bei 2100 MHz
eine signifikante Veranderung der Durch-
lassigkeit der BHSbei Neuseeland-Kaninchen
verursacht, und zwar bei einer Strahlen-
belastung weit unter der Strahlenbelastung
bei einem Normaltelefonat, im nicht-thermi-
schenBereich

Kizilgay AO, Tutlincu B, Kogarslan M, G6zel MA (2024): Effects of 1800 MHz and 2100
MHz mobile phone radiation on the blood -brain barrier of New Zealand rabbits.
Wirkungen von Mobiltelefon -Strahlung bei 1800 MHz und 2100 MHz auf die Blut-
Hirn-Schranke von NeuseelanderKaninchen,Med Biol Eng Comput 2024
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