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www.emf-portal.org

Objectives

Platform for the assessment of the current
knowledge status regarding health effects of
the low- and radiofrequency fields

assistance & support for EMF experts

information for decision makers (legal,
medical, political, corporate ...)

unbiased information for lay persons
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www.emf-portal.org

Provided Information

fem*@

established scientific facts from peer-reviewed
journals regarding health-related EMF effects

comprehensible knowledge representation in
English, German & additional languages

interdisciplinary glossary of technical terms
(biology, medicine, epidemiology, dosimetry)

AlUN

comprehensive EMF background information

available without access restrictions and
completely free of charge via Internet
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Structure of the EMF-Portal

74

EMF-Portal

15404

A

general

Literature Database  Glossary Database of . inquiry
~ of medical, biological, everyday's life |
- scientific publications = epidemiological exposure sources
- bibliographical data  and physical terms
- details of applied fields | - detailed field
- med./biol. descriptors =~ - terms characteristics
of experimental studies - synonyms - synonyms
- detailed contents of | - acronyms

epidemiological studies - similar words gttt i
in progress

ayosnaubepw-oaya|3 Jny wnyuazsbuny:

specific
inquiry

>
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= Tl = AT 1 &

additional offers:

basics { links

- LN

yayyol Geianamn

EMF-news (information about pyhsics, | {callection of
effects and exposure limits) impaortant links)
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Information Processing

free access via internet

comprehensible

preparation individual competence

level

Research background

results information information demand

, of user considered
extensive

glossary

multilingual
(german/english)

publications
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Structure (Literature Database)

Custom-tailored database forms specific for

experimental medical-biological studies
epidemiological publications
review categories

studies on interference with cardiac
pacemakers and other electronic implants®

international recommendations & guidelines®

*shortly available
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www.emf-portal.org

Example
Med./Biol. Study

1) General bibliographic data

2) Aim of study

3) Endpoints

4) Exposure data

5) Methodical main details

6) Results

7) Study characteristics

8) Summary of all technical
terms available in the glossary

Medicallbiological Study (experimental study)

Mobile phone radiation causes changes in gene and protein expression in human endothelial cell lines and the response
seems to be genome- and proteome-dependent.

by Mylund R, Leszezynski D
published in: Proteomnics 2006; 6 (17): 47649 - 4780 { @ PubMed Entry )

Aim of study (according to author

To study the effects of 900 MHz GSM mohile phone irradiation on the gene and protein expression in twa closely related human endothelial cell lines.
Backgroundiurher detalls:

Gene expression changes were examined in three experiments and investigation of protein expression changes were replicated in ten experiments.

The wark is part ofthe REFLEX project (Risk Evaluation of Potential Environmental Hazards Frarm Low Energy Electromagnetic Field Exposure Using Sensitive in vitro
Methods), funded by the European Union.

Endpoint
= maolecular biosynthesis: gene and pratein expression

EXEDSU[E

General digital mobile phone, GSM

Field characteristics Parameters

900 MHz @ SAR: 2.8WWky & mean value
pulsed (P

exposure duration. continuans for1 h

FIELD | View further expo parameters link to detailed exposure parameters
Expos ;

intact cellicell culture {in vitro)

EAhy326 cells and EAhy326v1 cells

Methods
Measurement parameters:

B rolecular biosynthesis: gene and protein expression (Aflas Human (.2 cDNA Expression Array (OMA microarray); two-dimensional electrophoresis)

investigated material: isolated hioJchem. substance {in vitra), DNAIRMNA (in Brlzue -

link to corresponding glossary entry

time of investigation: ater exposure

Main outcome of study (according to author
The data showed that gene and protein expression are altered in both cell lines in response to mobile phone iradiation. Fudhermore, different genes and different proteins

were affected by the same exposure in hoth cell lines. This suggest that under these experimental conditions the cell responses might be genome- and
proteome-dependent

(Study character: redicalibiological study, experimental study, fullirmain study)
Related articlas €9

BelyaevIY et al. {(2006): Exposure of rat brain to 915 MHz 33M microwaves induces changes in gene..

Qutob SS et al. (2006): Microarray gene expression profiling of a hurman glioblastoma cell line exposed...
Chauhan V et al. (2006): Analysis of proto-oncogene and heat-shock protein gene expression in human...
Remondini D et al. (2006): Gene expression changes in human cells after exposure to mobile phone

Zeng Q et al. (2006): Effects of Global Systern for Mabile Communications 1800 MHz radiofrequency...
Leszczynski D et al. (2006): Questions and answars concerning applicability of protegrmics and

Whitehead TD et al. {2006): The number of genes changing expression after chronic exposure to Code Division...
Nikolova T et al. (2005): Electrornannetic fields affect transcript levels of apoptosis-related genes in

Czyz J et al. {2004): High frequency electramagnetic fields (G5M signals) affect gene expression...
Leszcaynski D et al. {2004); Applicability of discovery science approach to determine hiological effects of..
Mylund R et al. {(2004). Proteomics analysis of human endothelial cell line EAhy926 after exposure to..
Leszcaymski D et al. (2002): Mon-thermal activation of the hep27/p38MAPK stress pathway by maobile phone..
Pacini S et al. (2002): Exposure to global systern for mobile communication (GSM) cellular phone...
Leszcaymski D {2001); Mobile phones, precautionary principle, and future research.

Y
Glossary: array, biosynthesis, cDNA, cell, cell culture, cell lines, digital, DNA, DNA microarray, electr tic field, endothelial e, expression, fulllmain study,

gene, genome, GSM, human, in vitro, irradiation, mean value, MHz, mobile phone, molecular, potential, protein, proteome, pulsed, PYW, REFLEX project, risk, RNA, SAR,

two-dimensional electrophoresis
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ortal.de - Glossary - Mozilla

Example M

Exposure details i,

waveguide

Exposure details == Hohlleiter

Communications engineering. A hollowe metal conductor with circular or
rectangular cross section through which electromagnetic waves are
propagated in microvwave and RF communications.

Effects of Universal Mobile Telecommunications System {UMTS) electromag

by Franke H, StreckertJ, Bitr A, Goeke J, Hansen ¥, Ringelstein EB, Mattkarmper H, Galla HJ, Stoghauer F
published in: Radiat Res 2004; 164 (3): 258 - 2649 ) A ; A
domain: technical/dosimetric

Exposure 1:

Main characteristics Exposure setup

frequency: 1.966 GHz exposure radial wavaguide
type of field: electromaanetic field source/structure:

nuazsbun

field characteristics: guided field exposure time continuous for 1 up to 3.5 days
reference article: publication 11182 Generic UMTS patiein:
test signal for RF bioelectromagnetic  Chamber details:  Two radial waveguides each containing up to 28 samples were placed into an incubator and
studies. were used in turms as the exposure device or sham-exposure device. The samples in each
waveguide were arranged symmetrically near the rim. The reflections were reduced by a
A-mm flat ahsorber along the waveguide perimeter.
setup details: The filters carrying the cell cultures were installed in cylindrical tubes between two discoid
gold electrodes. Each sample holder was equipped with a two-electrode systemn for
impedance manitating. The leads of the electrades were conducted upward through the metal
caps that sealed the cartridges. Thus simultanecus RF-field exposure and LF impedance
measurement was possible.
add. information:  The barrier tightness was monitored continuously by TEER measurement using impedance
spectroscopy described in detail by YWegener et al. in Brain Res. 853, 115-124 {2000).
Impedance analysis was carried aut in the frequency range from 1 Hz to 400 kHz applying a
sinusoidal valtage of ~30 mY amplitude.

Exposure parameters

parameter: value: type: method: averaging mass: additional information:
electric field strength 34%m mean value measured and calculated - + 40% SD

SAR 1.64 Wiko AvErade OVer mMass calculated see remark vessel with 3.5 ml solution
electric field strength 10.8 Wim mean value measured and calculated - -

electric field strength 3.4 Vim mean value measured and calculated - -

Ay win
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measurement and calculation details: The electromagnetic field and the ternperature of the medium were monitored constantly by 2 field antenna and a thermistor probe installed inside a cell
culture vessel, The field distribution inside the exposure device was calculated based on the FDTD method.

£
Glossany: amplitude, antenna, brain, cell culture, electric field strength, electrode, electromagnetic field, exposure, FDTD, frequency, GHz, Hz, incubator, LF, mean value, medium, probe, RF,
SAR, sinusoidal, spectroscopy, UMTS, vessel, voltage, waveguide
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Epidemiological Study (case-control study)

Case-control study of the association between the use of cellular and cordless telephones and malignant

WWW . e m f_ p o rt a I . o rg brain turr‘mrs diignosed during 2000-2003.

n Mild K
1@ PubMed Entry )

Aim of study according to author)
cellular and Kfar brain tur

ign brain tum

Endpointftype of risk estimation
= brain tumor: malignant brain tumor

Estimate of incidence by o

Example Epidemiological Study FRe—

nal

control group
ction p
matching;

i index)

haracte
articles €

Hardell L et al. (2006): analysis of b nt lular and ¢
Hardell L et al. (2005): Use of cellular telephones and brain tumour risk in urban and rural are:
Hardell L et al. (2005): ol St Hlular and T

Kundi M et al. (2004): M nd can

Hardell L et al. (2003): Furtn on cellular and ¢

Inskip PD et al, (2001)

Johansen C et al. (2001): Ce llarteleph
Hardell L et al. 2001): lonizing radiation,
Muscat JE et al. (2000): Handl Jar
Hardell L etal, 12nnm Ca
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lossary: acoustic neuroma, analg,anten,benign brain tumors,cances rpisty, case:conrol sy, colllar, celularphones, v:nnﬁlence
phones, cumulative, diagnosis, digital, ear, endpoint, epidemiological, exposure, histopathological

malignant matching, moan. meringioia. OR, napuiaton.based. sk, R Satioetonomic status, tatistcal, anconditional logisti: regroetion




www.emf-portal.org Example Epidemiological Study

Epidemiological Study (case-control study)

Case-control study of the association between the use of cellular and cordless telephones and malignant
brain tumors diagnosed during 2000-2003.

by Hardell L, Carlherg M, Hansson Mild K
published in: Environ Bes 2006; 100 (2 232 - 241 { @ PubMed Entry )

Alm of study (according to author)

A case-control study on the use of cellular and cordless telephones and the risk for brain tumors was conducted in Sweden.

Backagrolncfurther dataiis:

This study reports results for malignant hrain turmors whereas the results far benign brain tumors, mainly meningioma and acoustic neuroma, are
presented in publication 12068.

Subjects who started their use of 3 mobile ar cordless phone within one year prior diagnosis were classified as unexposed.

Endpointtype of risk estimation

B prain turmor malignant brain tumor

Estirmate of incidence by odds ratio (OR)

Exposure

B mobile phonefmaohbile communication system, analog mohile phane, digital mobile phone, cordless phone

B type of exposure: personal

B gssessment by gquestionnaire {mean number of daily calls and minutes, use in a carwith fixed external antenna, use of hands-free device, ear
most frequently used during calls, first part oftelephone number (to differentiate between analog and digital cellular phones)); interdiew
(supplementing data); calculation (cumulative use in hours)

osijaubep-oaya|3 Jny wnyuazsbunyoasio

groups of exposure:;

- LUNYIUIYSIENS.

Reference group 1: | unexposed
group 2: | analog, 1-9-vear-latency
group 3: | analog, = 5-10-vear [atency
group 4: | analog, = 10-year latency
group a: | analog, total, = 1-year latency
group &: | analog, = 80 h, 1-5-year-latency
analag, = 30 h, 5-10-year-latency
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www.emf-portal.org Example Epidemiological Study (continued)
fen@

group 300 | cordless, = 243 h, 1-9-year-latency
group 31: | cordless, = 243 h, = 9-10-year latency
group 32: | cordless, = 243 h, = 10-vear latency
group 33: | cordless, = 243 h, total, = 1-year latency
group 34: | cordless, = 243 h, 1-5-year-latency
group 35: | cordless, = 243 h, = 5-10-year [atency
group 36: | cordless, = 243 h, = 10-year latency
group 37| cordless, = 243 h, total, = 1-year latency

Population

E Ccase group
rmen and wormen, aged from 20 to 80 years
diagnosis: malignant brain tumaor, histopathologically verified
observation period: July 2000 - December 2003
study location: Uppsalaidrebro and Linkiping regions, Sweden
source of data: Cancer Registry
exclusion criteria; deceased, medical conditions

B control group
selection population-based
matching: sex, age, area, 1:1 {(casecontrol)

snaubey-oa3a|3 Jn) wniuazsbunyosio4

J

Further parameter acguired by guestionnaire (exposare to cettain agents, lifetime work history, socioeconamic index)

Studysizeﬂ cases | controls
numhber eligible 354 320
number paricipating] 317 E9z
rate of paticipating | 83% 24%

- WNYIUIYSIENS
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Statistically significant results
graup endpoint cases | contrals | parameter (RR) | confidence interval
4 |malignant brain tumor) 48 40 34 20-64

g |malignant brain tumor) 63 Ta 2.6 1.5-43

16 |malignant brain turmorf 19 18 36 1.7-TA

17 |malignant brain tumor| 193 343 1.4 1.3-27

28 |malignant brain turmaorf 30 35 24 1.6-52

29 |malignant brain turmor] 171 304 21 1.4-3.0

Statistical analysis using unconditional logistic regression (adjusted for age, sex, socioeconomic status, year of diagnosis)

Results/conclusion (according to author)
The results showed an increased risk for malignant brain turmaors in association with the use of analog and digital cellular phones and cordless
phanes. The risk increased with the [atency period and the number af hours Use for phane calls.

(Study character: epidemiological study, case-control study)

Related atticles €

B Hardell L et al. (2006): Fooled analysis of two case-control studies on the use of cellular and cordless...
Hardell L et al. (2005} Use of cellular telephones and brain turmour risk in urban and raral areas.
Hardell L et al. {2005): Case-Contral Study on Cellular and Cordless Telephones and the Risk for...
Kundi M et al. (2004): Mobile telephones and cancer-a review of epidemiological evidence.

Hardell L et al. (2003} Further aspects on cellular and cordless telephones and brain tumoors.
Awvinen A et al. (2002): Brain tumors and salivary gland cancers amaong cellulartelephone users.
Hardell L et al. (2002): Cellular and cordless telephaones and the risk for brain turmours.

Hardell L et al. (2002} Case-control study on the use of cellular and cordless phones and the risk for...
Inskip PD et al. (2001): Cellular-telephone use and hrain tumors.

Johansen C et al. (2001): Cellular telephones and cancer--a nationwide cohort study in Denmark.
Hardell L et al. {2001): lonizing radiation, cellular telephones and the risk for brain tumoaours.

Muscat JE et al. (2000): Handheld cellular telephone use and risk of brain cancer.

Hardell L et al. (2000} Case-control study on radiology wark, medical ¥-ray investigations, and use of..
Hardell L et al. (1999} Use of cellular telephones and the risk for brain tumours: A case-cantrol study.

H HE B B B E E E E BB B H
- LUNYILIYSIBNSIBAILN

)
Glossarny: acoustic neuroma, analog, antenna, benign, brain tumors, cancer registry, case-control study, cellular, cellular phones, confidence
interval, cordless phones, cumulative, diagnosis, digital, ear, endpoint, epidemiological, exposure, histopathologically, incidence, latency,

malignant, matching, mean, meningiormna, OR, population-based, risk, RR, socioeconomic status, statistical, unconditional logistic regression
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lossary

Glossary - Microsoft Internet Explorer

EMF-PoORTAL

glossary entry

S Sign Up S Credits

fluorescence in situ hybridization
EMF-PORTAL Hl abbreviation: FISH synonyms/acronyms

S Glossary ™= Fluoreszenz-in-situ-Hybridisierung < German t anS|ati0n

EMF-News

Search the glossary for unknown terms or German translations. Molecular biology. A molecular cytogenetic technigue that uses fluorescein

Publication Query - X H
S tags to detect probes hybridized to a particular chromosome or gene. The elaborated explanat|on

A query location and size can be determined using fluorescence microscopy. FISH is
Glossary & useful for detecting chromosomal abnormalities.
Exposure Sources

:nks AIEICIDIEIFIGIHIIJIKILIMINIOIPIQIRISITIUIVIE | g0 oin: madicaubiological < SubJeCt area

Credits " " . .

oy P firing rate belongs to: investigative technigues <4— S u e I’I O r t e rm
Survey factor Il first filial generation p

Help fainting FISH o . )
far field Fisher's exact test QSE&[CI’I for publications including the term
Faraday cage fixed-interval schedule
::,;;iy shield Eﬁfcrjﬂﬂ,if,';me [close window] q U e ry fO r
FDMA flumazenil .
FDTD flunitrazepam t h g
femur fluorescein m a C I n
ferritin fluorescence . .
ferromagnetic fluorescence in situ hybridization b | t

fertility fluorescence microscopy p u I Ca I O n S
fetal fluorescence quenching i s e

fetus fluorescence recovery after photobleaching frontal inits upper right

fever fluorescent frontal lobe corner or the [close

fibrillation fluorochrome FSH window] control at

fibrin fluorometry full study S S

fibrinogen fluorophotometry functional magnetic resonance imaging
fibrinolysis Fluo-3 functional nuclear tic r
fibroblasts flux density, magnetic functional observational batte

field, electric flux, magnetic fundus oculi

field, electromagnetic FM fungi

field intensity TMRI Fura-2

field strength fNMR fusion

field strength, electric FOB F1

field strength, magnetic focal

Finite Difference Time Domain focal length

Fink-Heimer technique focus

Bunyo
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Ausfihrungszeit 0.039 Sekunden
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|kewﬂ:|rd j | equal delete

Queries options [eEEEE

[and =]} x| | equal mare
- | general data

journal
Flease note that in your search for med.sbicl. parameters only publications will be taken into aar
consideration - IEH[]DS[ ¥

which hawve already been woted on (at prezent 1502 records with general data).

keywords: | - |expusure parameters

exposed system:
r human Flease note that in your search for field parameters only publications will be taken into
™ animal consideration
|_ plant which hawve already been waked on (at present 3319 records with exposure parameters).

I inwvitro system frequency: | |Hz j
investigated system: ™ human
I animal

I plant to | |Hz j

I inwitro system modulation: ™ amplitude rmodulation

frequency range: from | | Hz j

endpoints: I genotoxicitymutation I frequency modulation
™ celltransformation ™ single pulse
r malecular hiosynthesis r pulsed (P
r cell viahility'cell divisionfproliferation [T continuous wave (0

I cellfunction ™ not specified
I cancer I
™ effects an embmoffetus
[T effects on reproductive ahility 1o I
™ effects on immunological system el. field strength: I
[T effects on cardiovascular system
r muorphologicalfhistopathological changes I
|
|
|
|

| i
| i

from

| wim

™ endocrine changes magn. flux density;
[T effects an the neurological system
r cognitivelbehavioural endpoints

™ thermaoregulation power flux density
(I hypersensitivit’suhjective complaints
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Query for “Non-Experts”

"muobile phone" "hlood cancer”

submit querny
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Query Question

do mobile phones
promote blood cancer?

technical question med./biol. question
database of exposure source
o mobile phone blood cancer
every day's life
exposure sources

glossary

»  preparation of the database query oo
f = 900 MHz, 1800 MHz blood cancer, leukaemia,
pulsed field ' ¥ ' acute lymphatic leukaemia, ALL,
l send query acute myeloid leukaemia, AML,

chronic lymphotic leukaemia, CLL

snaubey-oa3a|3 Jn) wniuazsbunyosio4

literature
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Query Answer

database of
every day's life
exposure sources

literature
database

EMF-Portal answer
all publications related to the question

semantical and graphical
preparation of the results glossa I"Y

hit list (example)
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www.emf-portal.org

Current inventory

more than 10,000 publications collected
almost 1,600 articles already summarized
exposure data from 3,300 publications

bilingual glossary of more then 2000 terms &
acronyms

database of 200 exposure sources
collection of recommendations & guidelines

AlUN
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Official Launch of the EMF-Portal on July 13, 2005 by
Press Release of the Bundesamt fur Strahlenschutz (BfS

favorable reception by the press (published in
50+ newspapers/online-information services

4
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Suchen " E| \_WWW.KSTA.DE |_ARrcHiv | E-PapEr |
s Computer

Elektrosmog: Forscher informieren

6

(7)) ke B Emp
A oniine -

ials
REGIONALNACHRICHTEN - SCHLAGZEILEN << Vorige | Nachste>> N Q
EMF-Portal informiert iiber Wirkungen elektromagnetischer Felder o LIRDIWED RGO SUED LD S | moei SECURITY

7-Tage News § - 5 . =
Aachen: Ermittlungsverfahren eingestellt [mehr... News-Archiv E.,.MMM;) AL Form uber die neussten den biologisch l 13.07.2005/
N e C

I
o]
=1

Toaoasc B veanoen® oo Aschen - Aachener Wisssnschaftler
= haben eine Internet- Plattform zum

Erneute ge gegen G Newsletter Hochscnle Aachen (ROWTED il it dem EMF-Poral s d
fews einbinden ‘wissenschaftliche Informationen objektiv beleuchten. s = ~ em3 «Elektrosmog» mit
g s ctind ! Handy-Strahlung: Mehr Infos vom Bundesamt |EEREEE laienverstandiichen Informationen

) 3 § fiir Strahlenschutz entwickelt. Kernsttick ist eine
i rT—— Teontcte Sy —— s -
= e e Ml als 1000 von ncn sin nach Angaben de Beteber b Informatons ienst Wissenschaf 2u Einwi i onalsport | ESiiomg s VerHendiehnan aus
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o Blogging. i Thr Handy. Chiat Events inwi ie Felder auf den i r» S5 Druckfassung Bisher seien davon mehr als 1000 in
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www.emf-portal.org

Recommendation as EMF research reference
database by the WHO

-,f_..!':' faar English Francais Pyccimii Espanol

() World Health
2 Organization

Home Electromagnetic fields (EMF)

About WHO About us | Publications | Contact us

WHO = WHO sites = Eledrornagnetic fields (EMF] = Research

Countries
G printahle version

Health topics

Publications EMF research datab : Previous page | 1,2.2

L2 CEEAE S Germany's EMF-Portal
WHO sites

& project entitled "Knowledge-based literature data base" TableioF ciintan s
EMF Home (EMF-Partal) has been realised by the Research Center for

Binelectromagnetic Interaction (fernu) at the University Hospital of ;
About . fachen University and co-funded by Research Association for Radio 1. WHO = EMP dat_abageg
electromagnetic F (FGF 2. Gerrnany's EMF-Fortal
fields e ' 3. Relsted links
EMF Project The EMF-Portal is the basis for the formulation and answering of

pending gquestions as well as for the evaluation of the current knowledge status, It differs from
Research conventional scientific literature databases in that, apart from bibliographical data, it also contains

biophvsizal and medical contents in structured form, Currently the database comprises approximately
Standards 10,000 studies.,
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EMF publications & Free and public internet access allows experts as well as the general public to inform thernselves
information about the up-to-date knowledge status regarding the effects of high- and low-frequency fields,
FESOUFCES

i A5 EMF Portal offers a wide and comprehensive overview of the relevant research on EMF it is a
Meetings valuable medium for people who are - for occupational or pivate matters - concerned with this topic,

Click here to access the FMF-CSovtad (English versiond
This site 15 also available in German,

EMF research databases: 1,2,2 | Hext page
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www.emf-portal.org fen
emu)

Users 10/2005 — 09/2006

Monthly visitors of EMF-Portal.org Eaccording to IP addresses
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www.emf-portal.org

Usage by country of origin

according to IP address (averaged in September 2006)
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www.emf-portal.org

User profile

according to personal information in visitor survey

O Other; 6%
B Novice in electromagnetism;

14% B EMF-related occupation; 30%

@ Informed layman; 17%

mJournalist; 4%
B Physician; 5%

0 Politician; 3% 0 Scientist; 18%
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www.emf-portal.org

Recurrent tasks

literature research and acquisition
extraction of exposure parameters

extraction of medical, biological and
epidemiological descriptors

software development & maintenance
hardware maintenance
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www.emf-portal.org

Outlook

 additional languages can be
implemented

* International collaboration intended

 only continuous processing and
maintenance can secure
completeness and up-to-dateness

= continuous funding required!
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www.emf-portal.org

Access via Internet

http://www.emf-portal.org

AlUN

===y Your feedback is welcome!
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