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Insekten Insects
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Bedeutung von Insekten

Honigbieneryehoren weltweit zu demichtigsten NutztierenrRSa a Sy aOKSy ol 2y A 3=

Insektensind

- Bestaubewon Pflanzen (aber auch Windbestdubung und andere Mechanismen maglich)
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- bedeutsam in der Kriminalistik (Entomologische ForensilchenzersetzeX 0

- InsektenrCyborgs (Mischwesen biologischer Organismen und Maschinen); Mikrotechnik, militarische Spione

- die weltweitartenreichsteOrganismengrupp€in Deutschland 33.000 Arten, ca. % der Tierarten) und damit
bedeutendes Element der Evolution, des Lebens
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Man-made electromagnetic fields
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Insekten als elektromagnetische Wesen
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Insekten als elektromaqgnetische Wesen
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Hummeln laden sich beim Fliegen (Haare!) elektrostatisch auf. Zum Boden hin schwac
EF ab. Aufgeladene Insekten finden schwach geladene Bliten. (Clarke, Morley, Robert




Insekten als elektromagnetische Wesen
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Elektromechanische Rezeption b&timmeln und elektro6kologische Bestaubungs

biologie a: Interaktion zwischen Hummel, Bliite und atmosphéarischem Elektr. Feld. b: untersuchte
Fuhlhaare c: Bewegung verschiedenéiinlhaarebei unterschiedlichen elektReizen

Pollen haftet an Hummeln, kann gesammelt werden oder an Bliten durch Ladungswechsel abgegeben werder



Insekten als elektromagnetische Wesen

Elektromagnetische Eigenschaften von Bienen V
sind bereits seit den 1970er Jahren bekannt.

Darstellung bei Warnke (2007: Bienen, Vogel und
Menschen Die Zerstérung der Natur durch
Elektrosmog).

Nicht nur Haare sind Antennen, sondern auch
Fuhler, und bei Vogeln Federn

Bllenenb.esnzen auf3erdem Magnetsensoren im BIENEN, VOGEL UND MENSCHEN
Hlnter|8Ib (\/lagnetosomebl. Die Zerstorung der Natur durch ,Elektrosmog’
Insekten wie Vigel kdnnen ntiilfesdes Ulrich Warnke

PigmenteCryptochroma | 3y SUFSt RS NJ

s.a. Rubirea2006:Molecular andgpohylogeneticanalyses reveal

. . . . . Eine Schriftenreihe der
mammalianlike clockwork in the honey bedpismellifera) and Kompetcnantaivezum Schutz von Mensch,
shed new light on the molecular evolution of the circadian clock

Wirkungen des Mobil- und Kommunikationsfunks

Heft 1
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Insekten als elektromagnetische Wesen
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Reception and learning of electric fields
in bees

Uwe Greggers', Gesche Koch', Viola Schmidt', Aron Diirr', Amalia Floriou-
Servou', David Piepenbrock?, Martin C. Gopfert? and Randolf Menzel!

Unstitut fiir Biologie, AG Neurobiologie, Freie Universitit Berlin, Kanigin-Luise-Strasse 28-30,
14195 Berlin, Germany

2Ds.'par‘fmen'( Cellular Neurobiology, Schwann-Schleiden Centre for Molecular Cell Biology,
Julia-Lermontowa-Weg 3, 37077 Gdttingen, Germany

Honeybees, like other insects, accumulate electric charge in flight, and when
their body parts are moved or rubbed together. We report that bees emit
constant and modulated electric fields when flying, landing, walking and
during the waggle dance. The electric fields emitted by dancing bees consist
of low- and high-frequency components. Both components induce passive
antennal movements in stationary bees according to Coulomb’s law. Bees
learn both the constant and the modulated electric field components in the
context of appetitive proboscis extension response conditioning. Using this
paradigm, we identify mechanoreceptors in both joints of the antennae as
sensors. Other mechanoreceptors on the bee body are potentially involved
but are less sensitive. Using laser vibrometry, we show that the electrically
charged flagellum is moved by constant and modulated electric fields and
more strongly so if sound and electric fields interact. Recordings from
axons of the Johnston organ document its sensitivity to electric field stimuli.
Our analyses identify electric fields emanating from the surface charge of
bees as stimuli for mechanoreceptors, and as biologically relevant stimuli,
which may play a role in social communication.

Greggersa2013: Bienen laden sich elektrisch auf: Beim Flug, oder wenn sie Korperteile
gegeneinander bewegen, oder wenn ihre Kérper im Stock aneinander reiben. Die
Wachsoberflache inres Korpers verhindert, dass die Ladung abfliel3t. Sinneszellen auf den Fihle
konnen Ladungen wahrnehmen. Auf unterschiedlich geladene elektrische Felder reagieren die
Antennenfuhler mit spezifischen Bewegung&tektrische Kommunikatiofeim Schwanzeltanz

auch tber die Fuhler.
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Insekten als elektromagnetische Wesen

Heuschrecken brauchen das natlrliche Erdmagnetfeld

Wan G&a2014: Fressverhalten und Entwicklung gestort, wenn das
naturliche Erdmagnetfeld entzogen wird
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Mobilfunk und Insekten: Mehlkafer

Bestrahlung von Puppen vdienebrio
molitor (Mehlkafer) mit 10 GHz (5G):

Anstieg von Anomalien und Todesfallen,
Rickgang der Lebensdauer

Enzym und Hormonwirkungen
nicht-thermisch

Carpenter &Livstone 1971 Evidencefor nonthermal effectsof microwaveradiation
Abnormaldevelopmentof of irradiatedinsectpupae
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Research Article Open Access

Severe Honey Bee (4pis mellifera) Losses Correlate with Geomagnetic and
Proton Disturbances in Earth’s Atmosphere

Ferrari TE' and Tautz J?

"Pollen Bank, Bakersfield, CA, 93306, USA

2HOBOS Team, University of Wurzburg, Wurzburg, Germany

“Corresponding author: Ferrari TE, Pollen Bank, Bakersfield, CA, 93306, USA, Tel: +1 661-364-0424; E-mail: pollenbank@sbcglobal.net
Rec date: July 02, 2015; Acc date: July 07, 2015; Pub date: July 13, 2015

Copyright: © 2015 Ferrari TE, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Incoming and outgoing rates of honeybees (Apis mellifera) were monitored from an observation hive daily over
three, six-month periods in 2012, 2013 and 2014. Sensors at the hive entrance measured differences between the
numbers of outgoing versus returning bees on a per minute basis. Disturbances were also monitored in (A) Earth’s
magnetosphere and (B) proton flux intensity in Earth’s outer atmosphere. Data indicated bee losses were highly
correlated (R?= 0.970) with days when severe geomagnetic storm activity (K-Index 2=5) occurred in Earth’s
magnetosphere, and monthly losses increased as the intensity of geomagnetic disturbances increased. Bee losses
were also highly correlated (R2=0.978) with intensity of extraterrestrial protons that impacted Earth’s outer
atmosphere. For the three-year study, estimated losses were 2.71-times greater on storm days compared to non-
storm days. Greatest losses - from 16,920 to 56,640 bees - occurred during the 3 longest and most severe storms.
Collectively, data indicated geomagnetic disturbances in Earth’s atmosphere - produced by coronal eruptions on the
Sun - are involved with the interference of a forager’'s homing ability here on Earth, thereby leading to their sudden
disappearance from a hive.




Mobilfunk und Insekten: Honigbiene und Mobilfunk

L
Ecosistemas 15 (1): 87-95. Enero 2006. I m
http://www.revistaecosistemas.net/articulo.asp?1d=396

ASOCIACION ESPANOLA
DE ECOLOGIA TERRESTRE

REVISTA CIENTIFICA Y TECNICA DE ECOLOGIA Y MEDIO AMBIENTE

Efectos de las radiaciones
electromagnéticas de la telefonia movil

sobre los insectos

A. Balmori

Consejeria de Medio Ambiente. Junta de Castillay Leon. C/ Ri

Se presenta una revision de estudios de laboratorio realizado
microondas, similares a las utilizadas por los sistemas de tele
frecuencia. Las microondas pulsadas y moduladas de la telefo
han podido ser evaluadas convenientemente. Los estudios
consecuencias sobre los ecosistemas. Se recomienda la realize
de telefonia, donde existen los niveles mas elevados de contam
pueden ayudar a identificar las areas mas afectadas por la radia

Balmori2006

Auswirkungen elektromagnetischer Strahlung der Mobiltelefonie diffsekten

Es wird ein Uberblick tiber Laborstudien gegeben, in denen Insekten elektromagnetis
Strahlung im Mikrowellenbereich, ahnlich wie bei den derzeit verwendeten
Telefonsystemen, und niederfrequenten elektromagnetischen Feldern ausgesetzt wurt

Gepulste und modulierte Teleforiglikrowellen sind eine in letzter Zeit
allgegenwartige Verunreinigungderen Folgen noch nicht ausreichend untersuch

wurden. Studien habeAuswirkungen auf diese Tiergruppeit vorhersehbaren
Auswirkungen auf die Okosysteme gezdigpnitoring und Studien werden in der Nahe
von Mobilfunkbasisstationen empfohlenyo die elektromagnetische Belastung am
hochsten ist und wo technische Merkmale gegeben sind, besonders hohe Exposition
verursachen und zu erkennen.

Effectsof electromagneticradiation from mobile telephony on insects

Areview of laboratorystudiescarriedout exposingnsectsto electromagnetiaadiationin the microwave
range similarto thoseusedby the telephonesystemscurrentlyused andto low frequencyelectromagnetic
fieldsis presented Pulsedand modulatedtelephonymicrowavesare a recent ubiquitouscontaminant the
consequencesf whichhavenot yet beenadequatelyevaluated Thestudiescarriedout indicateeffectson
this group of fauna, with foreseeableconsequencesn the ecosystemsMonitoring and studiesare
recommendedn the vicinity of telephonebasestations wherethere are the highestlevelsof
electromagnetigollution and sometechnicalcharacteristicshat canhelpidentify the areasmost affected
by radiationare exposed
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Schlussfolgerungen

Im Allgemeinen sind die Strahlungswerte in Laboruntersuchungen hoher als die in der Natur
festgestellten. In den meisten Fallen wird jedoch darauf hingewiesen, dass die erzielten Erge
auftemperaturunabhéngigen Effekteiinichtthermische Effekten) beruhen. Die aktuellen
Vorschriften beziehen sich ausschlie3lich auf die maximalen Expositionshiveaus, die thermis
Effekte vermeiden, jedoch nicht auf die Expositionszeit, obwohl man weil3, dass nicht nur die
elektrische Feldstarke, sondern auch Biesierungunter Beriicksichtigung der genannten
kumulativen Effekte wichtig ist. Es ist absehbar, dass in Gebieten, in denen die Leistungsdicl
oder Intensitat des elektrischen Feldes hoherligthewesen innerhalb des Hauptstrahles un
in der Nahe der Antennen starker von Strahlung betrofféind. Aus der durchgefiihrten
Ubersichtsbewertung heraus, schlieRen wir, dassasvendig ist, die Expositionsniveaus vo
Lebewesen zu Gberdenken und zu verringarnd Studien durchzuftihren, in denen die
Langzeiteffekte von gepulster Mikrowellenstrahlung, die derzeit in unserer Umwelt vorhandel
ist, ermittelt werden, und wir empfehlert dzYa A OK U A 3 S @lyland00);, SA RS Y
Panagopoulost al., 2004).

Conclusions

Generallythe radiationlevelsof laboratorystudiesare higherthan thosefound in nature, but inmost of
them referenceis madeto the fact that the resultsobtainedrespondto effectsindependentof temperature
(nonthermal effects). Thecurrentregulationsrefer exclusivelyto the maximumlevelsof exposurethat
avoidthermal effects but notto the exposuretime, whenwe knowthat not only the electricfield strength
but alsothe dosagesimportant, takinginto accountthe cumulativeeffectsmentioned It isforeseeablethat
in areaswhere the power densityor intensity of the electricfield is higher, insidethe mainlobe andin the
vicinity of the antennas livingthingswill be more affectedby radiation. Fromthe reviewcarriedout, we
concludethe needto reconsiderandreducethe exposureevelsof livingbeingsandto carryout studiesthat
assesshe longterm effectsof pulsedmicrowaveradiationthat currently existin our environment andwe
recommendprudentavoidance (Hyland 2000;Panagopoulost al, 2004).



Mobilfunk und Insekten: Honigbiene und Mobilfunk

Nachdem in 50 bis 150 m Entfernung
Mobilfunkantennen aufgestellt wurden:

Stress, grof3e Unruhe, Schwaihtivitat,
Zusammenbruch von Volkern, Rlckgang der
Bienenpopulation im Sommer, fliegen im Winter
(obwohl genug Nahrungsvorrat)

Umfrage Osterreich;

25 Imker mit Antennen in der Nahe der Stocke:
37,5 % beobachteten hohe Aggressivitat,

25 % eine starke Tendenz zum Schwarmen,
62,5 % Verschwinden von Volkern

Imker und

Univ-Doz Dr. Ferdinand Ruzicka

. Habilitiert fir "Medizinische Physik mit besonderer
Ruzicka 2003 Beriicksichtigung defytophysiK (cytophysick an der
Medizinischen Universitat Wien
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Hermann Stever, Jochen Kuhn, Christoph Otten, Bernd Wunder, Wolfgang Harst

Verhaltensanderung
unter elektromagnetischer Exposition

Pilotstudie 2005

http://agbi.uni-landau.de/

UNIVERSITAT
KOBLENZ - LANDAU

[ag b I ] Arb:a|:sghr’:;pkpe

Bildungsinformatik

Hermann Stever, Stefan Kimmel, Wolfgang Harst, Jochen Kuhn, Christoph Otten, Bernd Wunder

Verhaltensanderung der Honigbiene
Apis mellifera unter
elektromagnetischer Exposition

Folgeversuch 2006

http://agbi.uni-landau.de/
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Mobilfunk und Insekten: Honigbiene und DECT

Bienenvolker wurden teils mDECT (Schnurlegelefon)bestrahlt .

Im Vergleich zu deanbestrahltenVolkernreduziertensich bei den
bestrahlten Volkern

Bauflache,
Wabengewicht

und insbesondere die Zahl der ausgesetzten, zurlickfindenden
Bienen(nur 7,3 % statt 39,7 %).

HermannStever Jochen Kuhn, Christoph Otten, Bernd Wunder, Wolfgang Harst: Verhaltensdnderung
unter elektromagnetischer ExpositionRilotstudie 2005hier auch physikalische Grundlagen!)

HermannStever Stefan Kimmel, Wolfgang Harst, Jochen Kuhn, Christoph Otten, Bernd Wunder:
Verhaltensanderung der Honigbiene Apislliferaunter elektromagnetischer Exposition
Folgeversuch 2006

Wolfgang Harst, Jochen Kuhn & Herm&taver2006:Can Electromagnetic Exposure Cause a
Change iBBehaviou? Studying Possible Ndrhermal Influences on Honey Beg&n Approach
within the Frameworkof Educationalnformatics

Kimmel, Stefan, Kuhn, Jochen, Harst, Wolfg&teyer Hermann 2007Electromagnetidradiation:
Influenceson HoneybeegApismellifera)

alle Titel nicht in Literaturdatenbank des EMértal!
https://www.emf-portal.org/de RWTH Aachen
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Mobilfunk und Insekten: Honigbiene und GSM 900
Mobiltelefon

Sharma & Kumar, NR., 2010hanges in honeybdmhaviourand biology
under the influence otellphoneradiations

Handys in Bienenstockx taglich fur 15 Min. on (11 und 15 Uhr), 2x pro
Woche von Februar bis April

Ruckgang der Koloni&rolRen
Leistung der Arbeiterbienen lasst nach
Schliel3lich weder Honig noch Pollen im Stock

Kumar, NR., Sangwan, Badotra 20Ekposure to cell phone radiations
produces biochemical changes in worker honey bees

Mobiltelefon

Die exponierten ArbeiteBienen zeigten zu Beginn eine reduzierte motorische
Aktivitat auf der Wabe, gefolgt von einer Masgdigration und Bewegung in

Richtung des Handys im Sprediodus.

Die anfangliche Ruhephase wurde durch einen Anstieg der Biomdlekizentration
begleitet, einschlief3lich der Proteine, Kohlenhydrate und Lipide, vielleicht aufgrund
der Stimulation der kdrperlichen Mechanismen, um ge§diieSSiurch die
Mobilfunk-Befeldungzu kampfen.



Mobilfunk und Insekten: Honigbiene und GSM 900
Mobiltelefon

Sahib 2011Impact of mobile phones on the density of honeybees

Bestrahlungmit GSMHandysfuir 10 Min.taglichiiber 10 Tage
NachzehnTagenkehrenkeine Arbeiterbienenmehr zurtick
Verlustder Orientierung

Studienichtin EMFPortal!



Mobilfunk und Insekten: Honigbiene und GSM 900
Mobiltelefon

Kumar, NR. ea 2012: Influence of cell phone radiation&mamellifera
semen
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Effect of electromagnetic radiation of cell phone
tower on foraging behaviour of Asiatic honey bee,
Apis cerana F. (Hymenoptera: Apidae)

Ritu Ranjan Taye, Mukul Kumar Deka, Ataur Rahman and Manha
Bathari

Abstract

The effect of electromagnetic radiation (EMR) of cell phone tower on foraging behaviour of honey bee,
Apis cerana F. was studied at Assam Agricultural University, Jorhat from December to May during
2012-13 and 2013-14 at an interval of 15 days. To quantify the effect of EMR, five treatments were
placed at varying distance from the tower having different radiation level. The present study results
revealed that the peak foraging behaviour of worker bees continues from March to May. The foraging
behaviour of worker bees were observed maximum in colonies placed at 500m followed by 1000m,
300m and 200m and least at 100m distance from the tower. The results from the present investigation
revealed that the Apis cerana colonies in close proximity to cell phones towers were most affected by the
electromagnetic radiation emitted by the cell phone tower.
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distance from the tower.

T reatsla es returning the hive per minute at monthly interval —
Feb ay

1 19.25 19. 75 9.67
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Table 4: Effect of electromagnetic radiation of cell phone tow
varying

ollen foraging
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ficacy of worker bees of different treatments placed at

. Number of worker bees returning the hive with pollen load per minute at monthly interval
Treatments Mean
Dex Fel May
6.00 775 6.01 7.7 6.01 75 6.00
7.00 00 7.01 7.01 00 7.00
7.50 50 75 3 7.5 0 750
' 7.75 25 7.7 7.7 5 775
s 850 50 8.5 850 0 850
SEd NS NS NS N NS NS




Mobilfunk und Insekten: Honigbiene und
Mobilfunkmasten

Tayeea2017:

In den Abstanden 100 (T1), 200, 300, 500 und 1000 m (T5) von einem
Masten wird das Ruckkehrverhalten von Honigbienen untersucht.

Die meisten Rickkehrer kommen aus 500 m Entfernung, gefolgt von denen
aus 1000 m, 300 m, 200 m, und zuletzt 100m.

Die meisten Pollenbeladenen Bienen kommen von 1000 m an abnehmend.

Journal of Entomology and Zoology Studies

Table 3: Effect of electromagnetic radiation of cell phone tower on returning ability of worker bees of different treatments placed at varying
distance from the tower.

Treatieits Number of worker bees returning the hive per minute at monthly interval Meaii
Dec Jan Feb Mar Apr May

T 18.00 19.50 19.25 19.50 21.00 20.75 19.67

T2 18.25 20.00 19.75 20.25 20.75 20.75 19.96

T3 19.75 19.75 20.50 22,75 22.25 23.50 21.42

T4 20.25 21.25 21.50 23.50 23:75 24.50 22.46

Ts 20.00 20.25 21.75 22.25 22.50 23.75 21.75
S.Ed 0.92 0.94 0.83
C.D (P=0.05) N.S N.S N.S 2.01 2.04 1.81

Table 4: Effect of electromagnetic radiation of cell phone tower on pollen foraging efficacy of worker bees of different treatments placed at
varying distance from the tower.

Number of worker bees returning the hive with pollen load per minute at monthly interval

Treatments Dec Jan Feb Mar Apr May Mean

T 6.00 7.5 6.00 1.75 6.00 .95 6.00

Tz 7.00 8.00 7.00 8.00 7.00 8.00 7.00

T3 7.50 8.50 7.50 8.50 7.50 8.50 7.50

Ty 7.75 9.25 T:I5 9.25 TS 9.25 7.75

Ts 8.50 9.50 8.50 9.50 8.50 9.50 8.50
S.Ed N.S N.S N.S N.S N.S N.S
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ORIGINAL RESEARCH ARTICLE

Effects of short-term exposure to mobile phone radiofrequency (900 MHz) on the
oxidative response and genotoxicity in honey bee larvae

Marinko Vili¢?, lvana Tlak Gajgerb , Perica Tucak®, Anamaria Stambuk?®, Maja Srut?®, Géran Klobugar® @,
Kresimir Malari¢® @, Ivona Zura Zaja®, Ana Paveli¢? ©, Marin Manger® © and Mirta Tkalec®*

“Faculty of Veterinary Medicine, Department of Physiology and Radiobiology, University of Zagreb, Zagreb, Croatia; *Faculty of
Veterinary Medicine, Department for Biology and Pathology of Fish and Bees, University of Zagreb, Zagreb, Croatia;

“Ministry of Agriculture Veterinary and Food Safety Directorate, Zagreb, Croatia; dFacuIty of Science, Department of Biology,
University of Zagreb, Zagreb, Croatia; “Faculty of Electrical Engineering and Computing, University of Zagreb, Zagreb, Croatia

(Received 4 January 2017; accepted 9 May 2017)

Exposure of different animal species to radiofrequency electromagnetic fields (RF-EMF) could cause various biological effects
such as oxidative stress, genotoxic effects and dysfunction of the immune system. However, there are a lack of results on
oxidative stress response and genotoxicity in the honey bee (Apis mellifera) after exposure to RF-EMF. This study was per-
formed to investigate the effects of exposure to RF-EMF on the activity of catalase, superoxide dismutase, glutathione S-trans-
ferase, lipid peroxidation level and DNA damage in honey bee larvae. Honey bee larvae were exposed to RF-EMF at 900 MHz
and field levels of 10, 23, 41 and 120 V m™' for 2 h. At a field level of 23 V m™' the effect of 80% AM | kHz sinusoidal and
217 Hz modulation was investigated as well. Catalase activity and the lipid peroxidation level decreased significantly in the
honey bee larvae exposed to the unmodulated field at 10V m™' compared to the control. Superoxide dismutase and glu-
tathione S-transferase activity in the honey bee larvae exposed to unmodulated fields were not statistically different compared
to the control. DNA damage increased significantly in honey bee larvae exposed to modulated (80% AM | kHz sinus) field at
23 V m ™' compared to the control and all other exposure groups. These results suggest that RF-EMF effects in honey bee lar-
vae appeared only after exposure to a certain EMF conditions. The increase of the field level did not cause a linear dose-re-
sponse in any of the measured parameters. Modulated RF-EMF produced more negative effects than the corresponding
unmodulated field. Although honey bees in nature would not be exposed to such high field levels as used in our experiments,
our results show the need for further intensive research in all stages of honey bee development.

Vilicea2017:

Abhangigkeit von Strahlungstyp, Einwirkdauer und Entwicklungszustand von Honigb&men. Modulierte
Strahlung ist schadlicher als nighbdulierter Funk.

Titel nicht in Literaturdatenbank des EMABrtal
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Effect of Non-Ionizing Electromagnetic Radiation
on Behavior of the Honeybee, Apis mellifera L.
(Hymenoptera, Apidae)

N. G. Lopatina &, T. G. Zachepilo, N. G. Kamyshev, N. A, Dyuzhikova & I. N
Serov™

Entomological Review 99, 24-29(2019)

72 Accesses | 1 Altmetric | Metrics

Abstract

We studied the effect of non-ionizing electromagnetic radiation
(EMR) of a Wi-Fi router on sensory olfactory excitability, food
motivation, and the ability to form a conditioned reflex (PER), and
its retention in short-term and long-term memory in the honeybee.
The bees were placed in a Faraday cage for various periods of time
(up to 24 h), with the Wi-Fi router switched on (test) or off
(control). A 24-hour impact of Wi-Fi EMR had a significant
inhibitory effect on food excitability and short-term memory in
honeybees. By contrast, long-term memory of honeybees

insignificantly increased.
Lopatinaea2019:

24 hWlanstort Kurzzeitgedachtnis von Honigbienen signifikant

(und verbessert Langzeitgedachtnis insignifikant ).
Titel nicht in Literaturdatenbank des ENABrtal
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Favre 2011Mobile phoneinduced honeybee worker piping
GSMHandys, 900 MHz

Die Ergebnisse decken auf, dass HaBdyate einen dramatischen Einfluss auf das
Verhalten von Bienen haben, und zwar auf die InduktionAldzeiter-Piep-Signals
was ca. 2510 Minuten nach dem Beginn der Hardgmmunikation beobachtet
wurde.

Dieses Signal kiindigt normalerweise das Schwarmen an odeBedrehung

Favre 2017DisturbingHoneybeesBehaviorwith ElectromagnetioNaves a
Methodology

Versuchsaufbau mit GSBendeantenne (keine Handys) und Kontrolle deEN#-
der Umwelt. Bestrahlung mit ¢ 2,5 muW/m2 am Stock (Hintergrund < 0,15
miwW/m2)!

Ruhe fur 45 Min. Eine Stunde nach EinschaBémen auRerrArbeiter-Piep
Signal(Zeichen fir Stérung)

Studie nicht im EMPortal!

Exkurs: IiW/m2 = 1 yW/mz2 = Mikrowatt/m2 = 1/100Milliwatt/m2 (mW/m?) = 1/1.000.000 W/m?



Science of The Total Environment
K. !' . Volume 661, 15 April 2019, Pages 553-562
ELSEVIER
Effects of radiofrequency electromagnetic .
e = Graphical abstract

radiation (RF-EMF) on honey bee queen
development and mating success Ilustrations after Gullan and Cranston (2014)

Richard Odemer & &, Franziska Odemer
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wandelnde Antennen?

Abb.:antclipart, openclipart.org bei
commons.wikimedia.org
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CammaertdviC , DeDonckerP, Patris X, Bellens FRachidiZ,
Cammaertd. 2012 GSM 900 MHz radiation inhibits ants' association
between food sites and encountered cues

Lern und Gedachtnisproblemdvezlglicrder Assoziatioreiner Futterquellemit
GeruchsundyvisuellenReizenFenchelgriinesKastchei

Ameiserfinden Futterstellenschlechteywenn sieexponiertwerden

Defizitein denBewegungermer Arbeiter, der Flitterungsfrequenzder
Brutentwicklung

CammaertdMC, Rachidi BellensF, DeDonckerP 2013 Food
collection and response to pheromones in an ant species exposed to
electromagnetic radiation

900 MHzOrientierungsprobleme Exponierte Ameisen folgten markierten
PheromonSpuren nur fir ein kurzes Stuck, erkannten markierte Gebiete nicht,
orientierten sich nicht mehr an der Quelle des AlaPmeromons und verloren bei der
Nahrungssammlung die Fahigkeit zu ihrem Nest zurtickzukehren und Helfer zu
rekrutieren.

CammaertsVandenbosch, Volski 2014

Effect of ShoHTerm GSM Radiation at Representative Levels in Society on a
Biological Model: The Anlyrmicasabuleti

Bestatigung der Ergebnisse
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CammaertdMC, Johansson O 2018nts can be used as biodicators to
reveal biological effects of electromagnetic waves from some wireless
apparatus.

Ants reveal efjects of electromagneric waves

(A) . ‘ \ ; > (A) "g" (B) | 3
v W ™

‘f' ’ :b, 3 e ' N\ ' -
" ' i " . ¥ : e S %
] . s F | -~ o
: ': . .2 ’_ ' .Y .
vV ORE . -y - # =~ >
. ‘p 3
r ! ! A
e © (D) (E)| e
(B) dam © , " Cde 8
the ants » ' b
the ants’ tray = S O J - A
\’,/' i) ! : " ; r
’ % ‘ / /.' & *‘ # \\ ‘&‘\ S . [ o 1
GSM I — g e
(D) & \a : 9 ‘.J(' < '
. "
e . . .
Figure 2. Ants’ reactions. (A) Ants perceived the presence of a GSM
a under their tray and began to move with difficulty. (B) Ants went out of
! e - their nest, taking their larvae, as soon as a GSM was set under their nest
5 - —’ . tube. (C—) Recorded ants’ trajectories: (C) under normal condition,

- (D) while a smartphone was lying under the ants’ tray and (E) while a
DECT phone was lying under the ants’ tray.

== s LA

A: zu exponierende Kolonien in Glasréhren, Exposition: B- GSM C: normale Bewegungsmuster, D: Bewegungsmuster tiber Smartphon
Handy, CWlan/ Wifi, D: Laptop. E: Dokumentation der E: Bewegungsmuster tber DECT
Bewegungen Insekten und Mobilfunk. Niels Béhling

06/2022
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CammaertdVC, Johansson O 201A8nts can be used as biodicators to
reveal biological effects of electromagnetic waves from some wireless
apparatus.

Exposition durch eiiMobiltelefon/Handy (GSM):

erhdhte Rotationsgeschwindigkei{standby aktiv)
und, bei aktivem Mobiltelefon, zu einer signifikargrringerten linearen Geschwindigkeit

Es wurde zudem beobachtet, dass die Ameisen augenblickliblegtrverlie3enund ihre Brut
mithahmen, wenn ein Mobiltelefon im Standityodus direkt unter dem Nest platziert wurde.

Exposition bei einerECTTelefon odeiSmartphonesowie bei einenWLAN
Router:
erhohte Rotationsgeschwindigkeitind verringerte lineare Geschwindigkeiten

Exposition bei einerMlotebook mit aktivierter WLAN~unktion :
erhohte Rotationsgeschwindigkeit

w20l GA2yaoSeé Spedly@Y 6 ad goA8A i NOKEf 2aaSySa 1dz2NI S wi OK G dzy
Winkelgrade/cm
fAYSINBE . Sopedey ¥ 0 OSNY RSNHza 6 S6SAdzy IS YYKaA



Mobilfunk und InsektenDrosophiIadi.e' FruchTau-Fliegen

DER TesDrganismus

Generationsfolge 94 Tage
400 Nachkommen
grofRe Chromosomen




Mobilfunk und InsektenDrosophila die Fruch¥/ Tau-Fliegen

http://informahealthcare.com/ebm

ELECTRDMAGNETIC ISSN: 1536-8378 (print), 1536-8386 (electronic) i nfo rma
BIOLOGY Electromagn Biol Med, Early Online: 1-25
AND MEDICINE © 2013 Informa Healthcare USA, Inc. DOI: 10.3109/15368378.2013.800102 healthcare

ORIGINAL ARTICLE

Drosophila oogenesis as a bio-marker responding to EMF sources

Lukas H. Margaritis', Areti K. Manta', Constantinos D. Kokkaliaris', Dimitra Schiza', Konstantinos Alimisis’,
Georgios Barkas', Eleana Georgiou', Olympia Giannakopoulou’, loanna Kollia', Georgia Kontogianni',
Angeliki Kourouzidou', Angeliki Myari', Fani Roumelioti', Aikaterini Skouroliakou?, Vasia Sykioti',

Georgia Varda', Konstantinos Xenos', and Konstantinos Ziomas'

'Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, Panepistimiopolis, Athens, Greece and “Department of Physics
and Chemistry, T.E.l. of Athens, Agiou Spuridonos, Aigaleo, Athens, Greece

Abstract Keywords

The model biological organisms Drosophila melanogaster and Drosophila virilis have been  Apoptosis, baby monitor, blue tooth, DECT
utilized to assess effects on apoptotic cell death of follicles during oogenesis and reproductive base, DECT handset, Drosophila, EMFs,
capacity (fecundity) decline. A total of 280 different experiments were performed using mobile phones, MW oven, reproduction,
newly emerged flies exposed for short time daily for 3-7d to various EMF sources including: Wi-Fi

GSM 900/1800 MHz mobile phone, 1880-1900 MHz DECT wireless base, DECT wireless handset,
mobile phone-DECT handset combination, 2.44 GHz wireless network (Wi-Fi), 2.44 GHz blue
tooth, 92.8 MHz FM generator, 27.15MHz baby monitor, 900 MHz CW RF generator and
microwave oven'’s 2.44 GHz RF and magnetic field components. Mobile phone was used as a
reference exposure system for evaluating factors considered very important in dosimetry
extending our published work with D. melanogaster to the insect D. virilis. Distance from the
emitting source, the exposure duration and the repeatability were examined. All EMF sources
used created statistically significant effects regarding fecundity and cell death-apoptosis
induction, even at very low intensity levels (0.3 V/m blue tooth radiation), well below ICNIRP’s
guidelines, suggesting that Drosophila oogenesis system is suitable to be used as a biomarker :

for exploring potential EMF bioactivity. Also, there is no linear cumulative effect when Marga“tsea 2013
increasing the duration of exposure or using one EMF source after the other (i.e. mobile phone

and DECT handset) at the specific conditions used. The role of the average versus the peak 280 VerSChIedene EXperIment(
E-field values as measured by spectrum analyzers on the final effects is discussed. Geréte VorNardaund ROhde & SChwarZ

History

Received 31 August 2012
Revised 2 March 2013
Accepted 7 April 2013
Published online 31 July 2013

Insekten und Mobilfunk. Niels B6hling
06/2022
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Ovarian apoptotic cell death increase following short-daily EMF
exposure of flies from various sources

S 6
T ha

% apoptotic follicles

Figure 19. Bar graphs showing ovarian apoptotic cell death increase induced by the various EMF sources and as detected by acridine orange staining,
In Sham-exposed and Control flies the percentage of apoptotic follicles was found to be 2.5 4= 0.6 for Drosophila melanogaster (Dm) and 2.8 +0.7 for
Drosophila virilis (Dv) while in flies exposed to EMF sources the percentage increased by 2—7 fold. Refer to Table 1 for details concerning exposure
conditions and source combinations.

Anteil abgestorbener Eiblaschen (Ovarialfollikel; BlM#gmentation von zweDrosophila
Arten unter verschiedenen Mobilfunkstrahlungsbedingungen.
HochsteAbsterberatenbis 16 % (12 Min., 3 Tage, 22 V/m ) bei HaBulghlung (Mobile).

DNAZerstorung!
Insekten und Mobilfunk. Niels B6hling

06/2022
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Comparison of biological effects between continuous and intermittent exposure
to GSM-900-MHz mobile phone radiation: Detection of apoptotic
cell-death features

Evangelia D. Chavdoula, Dimitris ]. Panagopoulos, Lukas H. Margaritis *

Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, Panepistimiopolis, 15784 Athens, Greece

ARTICLE INFO ABSTRACT
Artif{e history: In the present study we used a 6-min daily exposure of dipteran flies, Drosophila melanogaster, to
Received 4 August 2009 GSM-900 MHz (Global System for Mobile Telecommunications) mobile phone electromagnetic radia-

Received in revised form 27 March 2010
Accepted 28 April 2010
Available online 21 May 2010

tion (EMR), to compare the effects between the continuous and four different intermittent exposures
of 6 min total duration, and also to test whether intermittent exposure provides any cumulative effects
on the insect’s reproductive capacity as well as on the induction of apoptotic cell death. According to
our previous experiments, a 6-min continuous exposure per day for 5 days to GSM-900 MHz and DCS-
DNA fragmentation 1800 MHz‘(Digital Cgllular System) mobile phone radiation, brogght about a large decrease in the insect’s
Actin disorganization reproductive capacity, as defined by the number of F; pupae. This decrease was found to be non-thermal
Apoptosis and correlated with an increased percentage of induced fragmented DNA in the egg chambers’ cells at
Drosophila early- and mid-oogenesis. In the present experiments we show that intermittent exposure also decreases
the reproductive capacity and alters the actin-cytoskeleton network of the egg chambers, another known
aspect of cell death that was not investigated in previous experiments, and that the effect is also due to
DNA fragmentation. Intermittent exposures with 10-min intervals between exposure sessions proved to
be almost equally effective as continuous exposure of the same total duration, whereas longer intervals
between the exposures seemed to allow the organism the time required to recover and partly overcome
the above-mentioned effects of the GSM exposure.

Keywords:

Chavdoulaa2010:

Verbesserung, wenn Strahlungsdosen mit grofReren Abstadnden (6 h) angewendet werden; Erholung

Insekten und Mobilfunk. Niels B6hling
06/2022
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Pan agOpOUIOQO].?(seine Arbeiten zum Thema reichen bis 2002 zurtick
Chapter 1- Mobile Telephony EMFs Effects on Insect Ovarian Cell& s L
Necessity for Real Exposures Bioactivity Assessment. The Key R Microwave

t 26 FNAT FGA2YS -HaydA (iKSi AdLyzingsaodreil a1 a0 A
C.D. €d.): Microwaveeffectson DNAand Proteins.c Springer 2017; and Proteins
DOI 10.1007/978-319502892_1

DNA-Fragmentation Maximum bei ber 2,5 MioniW/m?2 und in einem
Fensterbei 100.000miW/m?2

Ein Handy hat vielfaltige Strahlungseigenschaften (variable Leistung,
TragerfrequenzELHPulsungModulation, Polarisatior). Versuche mit einer

simuJierenden Strahlungsquelle (Signalgenerator) sind daher fragwirdig
0ST NIt AOK ! 071t NNHzy3d Q2o A2STFFS{GSyd | | yRE

Kunstliche EMF sind bioaktiver als natirliche.
t F N RAIYlI oU0KSNXYA&AOKS 2AN]dzyaSyda NBAOKG yAO

don-forced oscillation? Y & O K gvierandegnMénjbi@nenpotentiale und
kdnnen Kanale und damit lonenaustausch beeinflussen. Nichtthermische
Wirkungen!



Mobilfunk und InsektenDrosophila die Fruch¥/ Tau-Fliegen

Mutation Research-Reviews in Mutation Research 781 (2019) 53-62

Contents lists available at ScienceDirect

Panagopoulo2019:

Hunderte von Studien zeigen
negative Auswirkungen
kinstlicher EMF.

, Davon am wichtigsten ist die
Review Auslésung von DN&chéden
Comparing DNA damage induced by mobile telephony and other types of n (neurodegenerative

man-made electromagnetic fields s Erkrankungen, Fort
pflanzungsproblempe

. . N Mobilfunk-EMF sind viel
National Center for Scientific Research "Demokritos”, Athens, Greece . -
" Choremeion Research Laboratory, Medical School, National and Kapodistrian, University of Athens, Greece SC h ad I I C h er al S an d e re E M F_

“ Radiation and Envir | Biophysics Research Laboratory, Athens, Greece .
Insbesondere die extreme

A RTICLE INFO ABSTRACT Variabilitat der polarisierten

Mobilfunksignale scheint das

Mutation Research-Reviews in Mutation Research

journal homepage: www.elsevier.com/locate/mutrev

Dimitris J. Panagopoulos™”“*

Keywords: The number of studies showing adverse effects on living organisms induced by different types of man-made H
Electromagnetic fields Electromagnetic Fields (EMFs) has increased tremendously. Hundreds of peer reviewed published studies show a P rOble m Zu sein.
DNA damage variety of effects, the most important being DNA damage which is linked to cancer, neurodegenerative diseases,

Microwaves

RF

ELF

Drosophila melanogaster

reproductive declines etc. Those studies that are far more effective in showing effects employ real-life Mobile
Telephony (MT) exposures emitted by commercially available mobile phones. The present review - of results
published by my group from 2006 until 2016 - compares DNA fragmentation induced by six different EMFs on
the same biological system - the oogenesis of Drosophila melanogaster - under identical conditions and proce-
dures. Such a direct comparison between different EMFs - especially those employed in daily life - on the same
biological endpoint, is very useful for drawing conclusions on their bioactivity, and novel. It shows that real MT
EMFs are far more damaging than 50 Hz alternating magnetic field (MF) - similar or much stronger to those of
power lines - or a pulsed electric field (PEF) found before to increase fertility. The MT EMFs were significantly
more bioactive even for much shorter exposure durations than the other EMFs. Moreover, they were more
damaging than previously tested cytotoxic agents like certain chemicals, starvation, dehydration. Individual
parameters of the real MT EMFs like intensity, frequency, exposure duration, polarization, pulsing, modulation,
are discussed in terms of their role in bioactivity. The crucial parameter for the intense bioactivity seems to be
the extreme variability of the polarized MT signals, mainly due to the large unpredictable intensity changes.

Insekten und Mobilfunk. Niels B6hling
06/2022
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Box plot comparison of features extracted from the brain images in RF-EMR exposed and sham-exposed class

Insekten und Mobilfunk. Niels Bohling

06/2022

Maurya R.ea2020:

Machinelearning;based
identificationof radiofrequency
electromagnetiaadiation (RF
EMR)effecton brain
morphology apreliminarystudy

Medical & Biological Engineerir
& Computingvolume58, pages
1751¢1765 (2020)

Fig. 8

Veranderungen
der Hirn

Anatomie

(2,4 GHz, 29 mW/mz, 12 h
taglich Uber 5 Tage)
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An Evaluation of the Genotoxic Effects of Electromagnetic
Radiation at 900 MHz, 1800 MHz, and 2100 MHz Frequencies

with a SMART Assay in Drosophila melanogaster

Merve Gunes (), Kayhan Ates (), Burcin Yalcin (=), Sibel Akkurt (), Sukru Ozen () & Bulent Kaya &
Received 18 Sep 2020, Accepted 10 Jan 2021, Published online: 24 Feb 2021

W) Check for updates

k& Download citation https://doi.org/10.1080/15368378.2021.1878210

B Full Article [Za] Figures & data & References &k Citations Ll Metrics & Reprints & Permissions Get access

ABSTRACT

With the development of today’s technology, the electromagnetic radiation spread by mobile phones and
base stations is also rapidly increasing, and this causes serious concerns about the environment and human
health. The Drosophila model organism is widely used in genetic toxicology studies because its genome is
highly similar to the genes identified in human diseases. In this study, the genotoxic effects of radiofrequency
electromagnetic radiation were evaluated by the wing Somatic Mutation and Recombination Test (SMART) in
Drosophila melanogaster at 900 MHz, 1800 MHz, and 2100 MHz. The SMART method is based on the
observation of genetic changes occurring in the trichomes of the Drosophila wings appearing as mutant
clones under the microscope. Throughout the study, total clone parameters were evaluated by exposing the
Drosophilalarvae to electromagnetic fields for two, four, and six hours per day for two days. As a result of
the study, it was observed that the number of mutant clones was statistically increased according to the

negative control group in all applications except for the six-hour application at 1800 MHz.
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Gunesa2021:
Genotoxischdé=ffekte
bei Fruchtfliegen?

Exposition Uber 2, 4
und 6 Stunden taglich
uber zwei Tage mit
900, 1800 und 2100
MHz:

Mutationen (Flugel
Trichome) erhdhen
sich in allen Fallen
aul3er der 6HEXp. mit
1800 MHz
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Mobilfunk und InsektenDrosophila die Fruch¥/ Tau-Fliegen

Wangea 2021 Exposition von Fruchtfliegen mit simulierter 3,5 GH#&@hlung:

kurzzeitig: Steigerung der Aktivitat, Reduzierung der Schlafdauer
langzeitig: Reduzierung der Aktivitat, Verlangerung der Schlafdauer; (Hitze)Stress



