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Supplementary Information for ‘Inaccurate official assessment of
radiofrequency safety by the Advisory Group on Nonionising Radiation’.

The AGNIR report 2012 considered publications fl2@03 to 2010 and selective papers
from 2011. To avoid bias, lists below contain referes from 2003 to 2011.

Reactive oxygen species or oxidative stress page 1
Male fertility page 7
Genotoxicity page 11

References for reactive oxygen species (ROS) alabixe stress

*Indicates evidence for increased ROS or oxidasivess in response to radiofrequency
signal.

Tindicates study was mentioned in the main texhefreport for ROS or oxidative stress.

Studies included in the ‘ROS’ section of the AGNIReport (p.94). 57% of papers (4/7)
found evidence of increased ROS or oxidative stress

TBrescia, Fet al. Reactive oxygen species formation is not enhabgeekposure to UMTS
1950 MHz radiation and co-exposure to ferrous iondurkat cellsBioelectromagnetics 30,
525-535 (2009).

*tCrouzier, D., Perrin, A., Torres, G., Dabouis,&Debouzy, J.C. Pulsed electromagnetic
field at 9.71 GHz increase free radical productiogeast §accharomyces cerevisiae).
Pathol. Biol. (Paris) 57,245-251 (2009).

TLuukkonen, J., Juutilainen, J. & Naarala, J. Corebieffects of 872 MHz radiofrequency
radiation and ferrous chloride on reactive oxygeecges production and DNA damage in
human SH-SY5Y neuroblastoma celBioelectromagnetics 31,417-424 (2010).

*tSharma, V.P., Singh, H.P., Kohli, R.K. & Bati€h,R. Mobile phone radiation inhibits
Vigna radiata (mung bean) root growth by inducinglative stressSci. Total Environ. 407,
5543-5547 (2009).

*TXu, S.et al. Exposure to 1800 MHz radiofrequency radiatioruires oxidative damage to
mitochondrial DNA in primary cultured neurorrain Res. 1311, 189-196 (2010).

TZeni, O.et al. Formation of reactive oxygen species in L929scafter exposure to 900
MHz RF radiation with and without co-exposure tot8ero-4-(dichloromethyl)-5-hydroxy-
2(5H)-furanone.Radiat. Res. 167, 306-311 (2007).

*tZmyslony, M., Politanski, P., Rajkowska, E., Szmczak,&8\Jajte, J. Acute exposure to
930 MHz CW electromagnetic radiation in vitro atfeceactive oxygen species level in rat
lymphocytes treated by iron ion8ioel ectromagnetics 25, 324-328 (2004).

Studies on ROS or oxidative stress omitted from thAGNIR report (AGNIR restriction
to English language). 93% of papers (37/40) belmmi evidence of increased ROS or
oxidative stress.



*Aweda, M.A., Gbenebitse, S. & Meidinyo, R.EBffects of 2.45 GHz microwave exposures
on the peroxidation status in Wistar radgger. Postgrad. Med. J. 10, 243-246 (2003).

*Ayata, A. et al. Oxidative stress-mediated skin damage in an @xpatal mobile phone
model can be prevented by melatodirDermatol. 31, 878-883 (2004).

*Aydin, B. & Akar, A. Effects of a 900-MHz electramgnetic field on oxidative stress
parameters in rat lymphoid organs, polymorphonudigocytes and plasmaArch. Med.
Res. 42, 261-267 (2011).

*Balci, M., Devrim, E. & Durak, |. Effects of molalphones on oxidant/antioxidant balance
in cornea and lens of ratSurr. Eye Res. 32, 21-25 (2007).

®Cenesiz, M., Atakisi, O., Akar, A., Onbilgin, G. & manc, N. Effects of 900 and 1800
MHz electromagnetic field application on electratagram, nitric oxide, total antioxidant
capacity, total oxidant capacity, total proteirguahin and globulin levels in guinea pigs.
Kafkas. Univ. Vet. Fak. Derg. 17, 357-362 (2011).

Dasdag, Set al. Whole body exposure of rats to microwaves emittexh a cell phone does
not affect the testeBioelectromagnetics 24, 182-188 (2003).

*Dasdag, S., Akdag M.Z., Aksen, F., Bashan M. & Bklyayram H. Does 900 MHz GSM
mobile phone exposure affect rat braii@ctromagn. Biol. Med. 23, 201-214 (2004).

*Dasdag, S., Bilgin, H.M., Akdag, M.Z., Celik, H. &ksen, F. Effect of long term mobile
phone exposure on oxidative-antioxidative proceagsésnitric oxide in ratdBiotechnol.
Biotechnol. Equip. 22,992-997 (2008).

*Elhag, M.A., Nabil, G.M. & Attia, A.M. Effects oklectromagnetic field produced by
mobile phones on the oxidant and antioxidant statwats.Pak. J. Biol. Sci. 10, 4271-4274
(2007).

*El Nabarawy, N.A. & El Desouky, M.AProtective effect of caffeic acid phenethyl ester
(CAPE) on liver and kidney of rats after exposwr®®0 MHz electromagnetic field. Am.
Sci. 7, 937-944 (2011).

*Esmekaya, M.A., Ozer, C. & Seyhan, N. 900 MHz pufsodulated radiofrequency
radiation induces oxidative stress on heart, |tesfjs and liver tissue&en. Physiol.
Biophys. 30, 84-89 (2011).

Ferreira, A.Ret al. Oxidative stress effects on the central nervousesy®f rats after acute
exposure to ultra high frequency electromagnegild§. Bioel ectromagnetics 27, 487-493
(2006).

*Garaj-Vrhovac, Vet al. Assessment of cytogenetic damage and oxidatigessin
personnel occupationally exposed to the pulsedawayve radiation of marine radar
equipmentint. J. Hyg. Environ. Health 214, 59-65 (2011).

*Gumral, N.et al. Effects of selenium and L-carnitine on oxidativieess$ in blood of rat
induced by 2.45-GHz radiation from wireless devi&?el. Trace Elem. Res. 132 153-163
(2009).



*Guney, M., Ozguner, F., Oral, B., Karahan, N. &Mhgan, T. 900 MHz radiofrequency-
induced histopathologic changes and oxidative stresat endometrium: protection by
vitamins E and CToxicol. Ind. Health 23, 411-420 (2007).

*Kesari, K.K. & Behari, JFifty-gigahertz microwave exposure effect of raidias on rat
brain.Appl. Biochem. Biotechnol. 158 126-139 (2009).

*Kesari, K.K., Kumar, S. & Behari, J. 900-MHz mievave radiation promotes oxidation in
rat brain.Electromagn. Biol. Med. 30, 219-234 (2011).

*Kesari, K.K., Kumar, S. & Behari, J. Effects ofdiafrequency electromagnetic wave
exposure from cellular phones on the reproductateepn in male Wistar ratéyppl.
Biochem. Biotechnol. 164, 546-559 (2011).

*Kim, M.J. & Rhee, S.J. Green tea catechins prataist from microwave-induced oxidative
damage to heart tissuk.Med. Food 7, 299-304 (2004).

*Kaoylu, H., Mollaoglu. H., Ozguner. F., NaziroglM. & Delibas. N. Melatonin modulates
900 MHz microwave-induced lipid peroxidation chasigrerat brainToxicol. Ind. Health 22,
211-216 (2006).

*Koyu, A. et al. Caffeic acid phenethyl ester modulates 1800 Mktzeowave-induced
oxidative stress in rat liveElectromagn. Biol. Med. 24, 135-142 (2005).

*Koyu, A. et al. The protective effect of caffeic acid phenyl e¢@APE) on oxidative stress
in rat liver exposed to the 900 MHz electromagniéicl. Toxicol. Ind. Health 25, 429-434
(2009).

*Kumar, S., Kesari, K.K. & Behari, J. The therapewffect of a pulsed electromagnetic field
on the reproductive patterns of male Wistar rafsosgrd to a 2.45-GHz microwave field.
Clinics (Sao Paulo) 66, 1237-1245 (2011).

*Lee, K.S., Choi, J.S., Hong, S.Y., Son, T.H. & Y,Mobile phone electromagnetic
radiation activates MAPK signaling and regulatesbility in Drosophila.
Bioelectromagnetics 29, 371-379 (2008).

*Liu, M.L., Wen, J.Q. & Fan, Y.BPotential protection of green tea polyphenols ag&i800
MHz electromagnetic radiation-induced injury oncattical neuronsNeurotox. Res. 20,
270-276 (2011).

*(CW but not GSM) Luukkonen, J., Hakulinen, P., M&aakkanen, J., Juutilainen, J. &
Naarala, J. Enhancement of chemically induced ireaokygen species production and DNA
damage in human SH-SY5Y neuroblastoma cells byM2 radiofrequency radiation.
Mutat. Res. 662 54-58 (2009).

*Meral, 1. et al. Effects of 900-MHz electromagnetic field emitfedm cellular phone on
brain oxidative stress and some vitamin levelsudfiga pigsBrain Res. 1169 120-124
(2007).

*Naziroglu, M. & Gumral, N.Modulator effects of L-carnitine and selenium omel@ss
devices (2.45 GHz)-induced oxidative stress anctelencephalography records in brain of
rat. Int. J. Radiat. Biol. 85,680-689 (2009).



*Oktem, F., Ozguner, F., Mollaoglu, H., Koyu, A.8z, E. Oxidative damage in the kidney
induced by 900-MHz-emitted mobile phone: protectiyrmelatoninArch. Med. Res. 36,
350-355 (2005).

*Oral, B. et al. Endometrial apoptosis induced by a 900-MHz mopiiene: preventive
effects of vitamins E and @dv. Ther. 23, 957-973 (2006).

*Ozguner, Fet al. Prevention of mobile phone induced skin tissuenges by melatonin in
rat: an experimental studyoxicol. Ind. Health 20, 133-139 (2004).

*Ozguner, Fet al. Mobile phone-induced myocardial oxidative strggstection by a novel
antioxidant agent caffeic acid phenethyl estexicol. Ind. Health 21, 223-230 (2005).

*Ozguner, F., Oktem, F., Ayata, A., Koyu, A. & Yibm, H.R. A novel antioxidant agent
caffeic acid phenethyl ester prevents long-termitagihone exposure-induced renal
impairment in ratMol. Cell. Biochem. 277, 73-80 (2005).

*Ozguner, Fetal. Comparative analysis of the protective effe¢tselatonin and caffeic
acid phenethyl ester (CAPE) on mobile phone-indueedl! impairment in raiMol. Cell.
Biochem. 276, 31-37 (2005).

®Ozguner, F., Bardak, Y. & Comlekci, S. Protectiffees of melatonin and caffeic acid
phenethyl ester against retinal oxidative stredsrig-term use of mobile phone: a
comparative studyol. Cell. Biochem. 282, 83-88 (2006).

Poulletier de Gannes Et al. Effect of exposure to the EGDE signal on oxidastress in
brain cell modelsRadiat. Res. 175 225-230 (2011).

*Tkalec, M., Malar¢, K. & Pevalek-Kozlina, B. Exposure to radiofrequagmadiation
induces oxidative stress in duckweed Lemna min&ci.Total Environ. 388 78-89 (2007).

*Turker, Y. et al. Selenium and L-Carnitine reduce oxidative streghénheart of rat induced
by 2.45-GHz radiation from wireless devicBgol. Trace Elem. Res. 143,1640-1650 (2011).

®Yariktas, M.et al. Nitric oxide level in the nasal and sinus mucafar exposure to
electromagnetic fieldOtolaryngol. Head Neck Surg. 132, 713-716 (2005).

®Yurekli, A.l. et al. GSM base station electromagnetic radiation andabive stress in rats.
Electromagn. Biol. Med. 25, 177-188 (2006).

Studies on ROS or oxidative stress scattered throbgut the AGNIR report (but
without summaries or conclusions)67%, of papers below (20/30) found evidence of
increased ROS or oxidative stress; retracted paymrsounted.

*TAgarwal, A. et al. Effects of radiofrequency electromagnetic waws-EMW) from
cellular phones on human ejaculated semen: aririm pilot study.Fertil. Seril. 92, 1318-
1325 (2009).

tArendash, G.Wgt al. Electromagnetic field treatment protects agaamst reverses
cognitive impairment in Alzhimer’s disease mideAlzheimers Dis. 19, 191-210 (2010).



*Campisi, A.et al. Reactive oxygen species levels and DNA fragmi@mtain astrocytes in
primary culture after acute exposure to low intgnsiicrowave electromagnetic field.
Neurosci. Lett. 473 52-55 (2010).

(decreased ROS in cerebral cortex and hippocamplg mice) Dragicevic, Net al. Long-
term electromagnetic field treatment enhances bratiochondrial function of both
Alzheimer’s transgenic mice and normal mice: a ma@m for electromagnetic field-
induced cognitive benefiteuroscience 185 135-149 (2011).

Dasdag, S., Akdag, M.Z., Ulukaya, E., Uzunlar, ASKOcak, A.R. Effect of mobile phone
exposure on apoptotic glial cells and status oflative stress in rat braiklectromagn. Biol.
Med. 28, 342-354 (2009).

*TDe luliis, G.N., Newey, R.J., King, B.V. & AitkerR.J. Mobile phone radiation induces
reactive oxygen species production and DNA damagdreiman spermatozoa in vitfeLoS
One 4, e6446 (2009).

*Del Vecchio, G.et al. Effect of radiofrequency electromagnetic fielgpegure on in vitro
models of neurodegenerative disedseel ectromagnetics 30, 564-572 (2009).

tFalzone, N., Huyser, C., Franken, D.R. & Leszckyri3. Mobile phone radiation does not
induce pro-apoptosis effects in human spermatdadiat. Res. 174, 169-176 (2010).

Ferreira, A.Ret al. Ultra high frequency-electromagnetic field irraiiton during pregnancy
leads to an increase in erythrocytes micronuclgdence in rat offspring.ife Sci. 80, 43-50
(2006).

*Friedman, J., Kraus, S., Hauptman, Y., Schiff &Seger, R. Mechanism of short-term
ERK activation by electromagnetic fields at molgheone frequencie®iochem. J. 405, 559-
568 (2007).

*Gajski, G. & Garaj-Vrhovac, V. Radioprotective efts of honeybee venom (Apis
mellifera) against 915-MHz microwave radiation-icdd DNA damage in Wistar rat
lymphocytes: in vitro studylint. J. Toxicol. 28, 88-98 (2009).

(*) Article retracted; listed here but not includiedthe data. Garaj-Vrhovac, V., Gajski, G.,
Trosk, I. & Pavick, |. Evaluation of basal DNA damage and oxidatitvess in Wistar rat
leukocytes after exposure to microwave radiaticxicology 259 107-112 (2009).

*tGuler, G., Tomruk, A., Ozgur, E. & Seyhan, N. Téféect of radiofrequency radiation on
DNA and lipid damage in non-pregnant and pregnaipibits and their newbornGen.
Physiol. Biophys. 29, 59-66 (2010).

Hook, G.Jet al. Evaluation of parameters of oxidative stressraft&itro exposure to
FMCW- and CDMA-modulated radiofrequency radiaticgids. Radiat. Res. 162, 497-504
(2004).

*THOyto, A., Luukkonen, J., Juutilainen, J. & Ndatal. Proliferation, oxidative stress and
cell death in cells exposed to 872 MHz radiofregqyaadiation and oxidantRadiat. Res.
170 235-243 (2008).



*Tllhan, A. et al. Ginkgo biloba prevents mobile phone-induced axigastress in rat brain.
Clin. Chim. Acta. 340,153-162 (2004).

*TImge, E.B., Kilicgilu, B., Devrim, E., Cetin, R. & Durak, I. Effect$ mobile phone use on
brain tissue from the rat and a possible protectle of vitamin C - a preliminary studint.
J. Radiat. Biol. 86, 1044-1049 (2010).

*Kesari, K.K., Behari, J. & Kumar, S. Mutagenic pesise of 2.45 GHz radiati@xposure
on rat brainint. J. Radiat. Biol. 86, 334-343 (2010a).

*TKesari, K.K. & Behari, JIMicrowave exposure affecting reproductive systermale rats.
Appl. Biochem. Biotechnol. 162 416-428 (2010b).

*TKumar, S., Kesari, K.K. & Behari, J. Evaluatiohgenotoxic effects in male Wistar rats
following microwave exposuréndian J. Exp. Biol. 48, 586-592 (2010).

*TKumar, S., Kesari, K.K. & Behari, J. Influence microwave exposure on fertility of male
rats. Fertil. Seril. 95, 1500-1502 (2011).

Lantow, M.et al. ROS release and Hsp70 expression after expasdr,80@0 MHz
radiofrequency electromagnetic fields in primarynain monocytes and lymphocytes.
Radiat. Environ. Biophys. 45, 55-62 (2006).

Lantow, M., Schuderer, J., Hartwig, C. & Simko, Mee radical release and HSP70
expression in two human immune-relevant cell liaksr exposure to 1800 MHz
radiofrequency radiatiorRadiat. Res. 165, 88-94 (2006).

Lee, H.Jet al. The lack of histological changes of CDMA cellutdrone-based radio
frequency on rat testidBioel ectromagnetics 31, 528-534 (2010).

*Mailankot, M., Kunnath A.P., Jayalekshmi H., KoduB. & Valsalan R. Radio frequency
electromagnetic radiation (RF-EMR) from GSM (0.8@GHz) mobile phones induces
oxidative stress and reduces sperm motility in. i@ligics (Sao Paulo) 64, 561-565 (2009).

*TOrend&ova, Jet al. Effects of short-duration electromagnetic radiaton early postnatal
neurogenesis in rats: Fos and NADPH-d histochersicalies Acta Histochem. 113 723-
728 (2011).

*tOzgur, E., Giler, G. & Seyhan, N. Mobile phondiation-induced free radical damage in
the liver is inhibited by the antioxidants N-acetykteine and epigallocatechin-galldta. J.
Radiat. Biol. 86, 935-945 (2010).

Simko, M.et al. Hsp70 expression and free radical release aff@yseire to non-thermal
radio-frequency electromagnetic fields and ultrafparticles in human Mono Mac 6 cells.
Toxicol. Lett. 161, 73-82 (2006).

*FSokolovic, D.et al. Melatonin reduces oxidative stress induced bgmicrexposure of
microwave radiation from mobile phones in rat brainRadiat. Res. 49,579-586 (2008).

®Tomruk, A., Guler, G. & Dincel, A.S. The influencé 1800 MHz GSM-like signals on
hepatic oxidative DNA and lipid damage in nonpregnpregnant, and newly born rabbits.
Cell. Biochem. Biophys. 56, 39-47 (2010).



®Yao, K. et al. Electromagnetic noise inhibits radiofrequencyiatidn-induced DNA
damage and reactive oxygen species increase inrhiems epithelial cellsMal. Vis. 14,
964-969 (2008).

(*) Article retracted; listed here but not includedthe data. Yao, Ket al. Effect of
superposed electromagnetic noise on DNA damagensfdpithelial cells induced by
microwave radiation.nvest. Ophthalmol. Vis. Sci. 49, 2009-2015 (2008).

79% (61/77) of studies listed above which could haween included in the AGNIR
report on ROS or oxidative stress (with AGNIR restiction to English language) found
evidence of increased ROS or oxidative stress inggonse to radiofrequency radiation.

References for male fertility

*Indicates evidence for adverse effect on malelitgror altered male testosterone
concentrations.

Male fertility studies omitted from the AGNIR report (AGNIR restriction to English
language). 77%, of papers (17/22) found adverfeetsfon sperm, male reproductive organs
or changes in male testosterone concentrations.

*Aghdam Shahryar, H., Lotfi, A.R., Bahoib, M. & Kami, A.R. Effects of Electromagnetic
Fields of Cellular Phone on Cortisol and Testosterdormones Rate in Syrian Hamsters
(Mesocricetus auratudnt. J. Zool. Res. 4, 230-233 (2008).

*Avendafio, C., Mata, A., Sanchez Sarmiento, C.A@éncel, G.F. Use of laptop computers
connected to internet through Wi-Fi decreases husparm motility and increases sperm
DNA fragmentationFertil. Seril. 97, 39-45 (2012, Epub 2011).

Chaturvedi, C.Met al. 2.45 GHz (CW) microwave irradiation alters ciriadorganization,
spatial memory, DNA structure in the brain cellsl @hood cell counts of male mice, Mus
musculusProg. Electromagn.Res. B 29, 23-42 (2011).

Dasdag, Set al. Whole body exposure of rats to microwaves emittexh a cell phone does
not affect the testeBioelectromagnetics 24, 182-188 (2003).

Djeridane, Y., Touitou, Y. & de Seze, R. Influerafeelectromagnetic fields emitted by
GSM-900 cellular telephones on the circadian pastef gonadal, adrenal and pituitary
hormones in merRadiat. Res. 169, 337-343 (2008).

*Esmekaya, M.A., Ozer, C. & Seyhan, N. 900 MHz pufsodulated radiofrequency
radiation induces oxidative stress on heart, ltesgtjs and liver tissue<zen. Physiol.
Biophys. 30, 84-89 (2011).

*Falzone, N., Huyser, C., Becker, P., LeszczynBki& Franken, D.R. The effect of pulsed
900-MHz GSM mobile phone radiation on the acrosogaetion, head morphometry and
zona binding of human spermatoztd. J. Androl. 34, 20-26 (2011).



*Forgacs, Z. et al. Effect of whole-body 1800MHz I&8ke microwave exposure on
testicular steroidogenesis and histology in miRggrod. Toxicol. 22, 111-117 (2006).

*Gutschi, T., Mohamad, Al-Ali B., Shamloul, R., Pamer, K. & Trummer, H. Impact of cell
phone use on men's semen paramefedrologia 43, 312-316 (2011).

Imai, N. et al. Effects on rat testis of 1.95-GHz W-CDMA for IMAB0O0 cellular phones.
Syst. Biol. Reprod. Med. 57, 204-209 (2011).

*Kesari, K.K. & Behari, J. Effects of microwave 245 GHz radiations on reproductive
system of male ratJoxicol. Environ. Chem. 92, 1135-1147 (2010).

*Kesari, K.K., Kumar, S. & Behari, J. Mobile phonsage and male infertility in Wistar rats.
Indian J. Exp. Biol. 48, 987-992 (2010).

*Kesari, K.K., Kumar, S. & Behari, J. Effects ofdiafrequency electromagnetic wave
exposure from cellular phones on the reproductateepn in male Wistar ratéyppl.
Biochem. Biotechnol. 164, 546-559 (2011).

*Kilgallon, S.J. & Simmons, L.W. Image content infinces men's semen qualByol. Lett.
1, 253-255 (2005).

*Kumar, S., Kesari, K.K. & Behari, J. The therapeuwffect of a pulsed electromagnetic field
on the reproductive patterns of male Wistar rafsosgd to a 2.45-GHz microwave field.
Clinics (Sao Paulo) 66, 1237-1245 (2011).

Lee, H.Jet al. The effects of simultaneous combined exposufeDMA and WCDMA
electromagnetic fields on rat testicular functiBroel ectromagnetics 33, 356-364 (2012,
Epub 2011).

*Lukac, N.et al. In vitro effects of radiofrequency electromagoetaves on bovine
spermatozoa motilityJ. Environ. Sci. Health A. Tox. Hazard Subst. Environ. Eng. 46, 1417-
1423 (2011).

*Meo, S.A.et al. Hypospermatogenesis and spermatozoa maturatiest ar rats induced by
mobile phone radiatiold. Coll. Physicians Surg. Pak. 21, 262-265 (2011).

*Oni, M.O., Amuda, D.B. & Gilbert, C.E. Effects ohdiofrequency radiation from WiFi
devices on human ejaculated seman.J. Recent Res. Appl. Stud. 9, 292-294 (2011).

*Sarookhani, M.R., Asiabanha Rezaei, M., Safarj,Zaroushani, V. & Ziaeiha, M. The
influence of 950 MHz magnetic field (mobile phomeliation) on sex organ and adrenal
functions of male rabbit#fr. J. Biochem. Res. 5, 65-68 (2011).

*Sayqgin, M.et al. Testicular apoptosis and histopathological chamgauced by a 2.45 GHz
electromagnetic fieldToxicol. Ind. Health 27, 455-463 (2011).

*Wdowiak, A., Wdowiak, L. & Wiktor, H. Evaluationfdhe effect of using mobile phones
on male fertility.Ann. Agric. Environ. Med. 14, 169-172 (2007).



Male fertility studies included in the AGNIR report. 78%, of papers (18/23) found
adverse effects on sperm, male reproductive orgaakered male testosterone
concentrations; retracted papers not counted.

*Agarwal, A., Deepinder, F., Sharma, R.K., Ranga&Q.i, J. Effect of cell phone usage on
semen analysis in men attending infertility cliracx observational studfertil. Seril. 89,
124-128 (2008).

*Agarwal, A. et al. 2009. Effects of radiofrequency electromagnetwes (RF-EMW) from
cellular phones on human ejaculated semen: artrim pilot study. Fertil. Seril. 92, 1318-
1325 (2009).

*Aitken, R.J., Bennetts, L.E., Sawyer, D., WiklendtM. & King, B.V. Impact of radio
frequency electromagnetic radiation on DNA intggnit the male germlindnt. J. Androl.
28, 171-179 (2005).

*Baste, V., Riise, T. & Moen, B.E. Radiofrequendgatromagnetic fields: male infertility
and sex ratio of offsprindeur. J. Epidemiol. 23, 369-377 (2008).

Dasdg, S., Akdag, M.Z., Ulukaya, E., Uzunlar, A.K. & YiagD. Mobile phone exposure
does not induce apoptosis on spermatogenesissirArah. Med. Res. 39, 40-44 (2008).

*De luliis, G.N., Newey, R.J., King, B.V. & AitkerR.J. Mobile phone radiation induces
reactive oxygen species production and DNA damagdreiman spermatozoa in vitielLoS
One 4, 6446 (2009).

*Erogul, O.et al. Effects of electromagnetic radiation from a daltyphone on human sperm
motility: an in vitro study.Arch. Med. Res. 37, 840-843 (2006).

*Falzone, N.et al. In vitro effect of pulsed 900 MHz GSM radiation mitochondrial
membrane potential and motility of human spermeadoBimel ectromagnetics 29, 268-276
(2008).

Falzone, N., Huyser, C., Franken, D.R. & Leszczyr3kMobile phone radiation does not
induce pro-apoptosis effects in human spermatoRadiat. Res. 174, 169-176 (2010).

*Fejes, l.et al. Is there a relationship between cell phone ugesamen qualityArch.
Androl. 51, 385-393 (2005).

*Kesari, K.K. & Behari, J. Microwave exposure afii@ag reproductive system in male rats.
Appl. Biochem. Biotechnol. 162 416-428 (2010).

*Kumar, S., Kesari, K.K. & Behari, J. Evaluation @énotoxic effects in male Wistar rats
following microwave exposuréndian J. Exp. Biol. 48, 586-592 (2010).

*Kumar, S., Kesari, K.K. & Behari, J. Influence miicrowave exposure on fertility of male
rats.Fertil. Seril. 95, 1500-1502 (2011).

Lee, H.Jet al. The lack of histological changes of CDMA cellupdrone-based radio
frequency on rat testidBioel ectromagnetics 31, 528-534 (2010).
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*Mailankot, M., Kunnath, A.P., Jayalekshmi, H., Kod, B. & Valsalan, R. Radio frequency
electromagnetic radiation (RF-EMR) from GSM (0.8/GHz) mobile phones induces
oxidative stress and reduces sperm motility in. r&snics (Sao Paulo) 64, 561-565 (2009).

*Meo, S.A., Al-Drees, A.M., Husain, S., Khan, M.ié.Imran, M.B. Effects of mobile phone
radiation on serum testosterone in Wistar albing. 8audi Med. J. 31, 869-873 (2010).

*Mgllerlgkken, O.J. & Moen, B.E. Is fertility redad among men exposed to radiofrequency
fields in the Norwegian NavyBioelectromagnetics 29, 345-352 (2008).

*Otitoloju, A.A., Obe, I.A., Adewale, O.A., OtubamjO.A. & Osunkalu, V.O. Preliminary
study on the induction of sperm head abnormalitiesice, Mus musculus, exposed to
radiofrequency radiations from global system fobiteocommunication base stationBull.
Environ. Contam. Toxicol. 84, 51-54 (2010).

*Ozguner, M.et al. Biological and morphological effects on the rafuctive organ of rats
after exposure to electromagnetic fieBudi Med. J. 26, 405-410 (2005).

Ribeiro, E.Pet al. Effects of subchronic exposure to radio frequeinam a conventional
cellular telephone on testicular function in adats.J. Urol. 177, 395-399 (2007).

(®) Article retracted; listed here but not includiedthe data. Salama, N., Kishimoto, T.,
Kanayama, H.O. & Kagawa, S. The mobile phone dsese&uctose but not citrate in rabbit
semen: a longitudinal studgyst. Biol. Reprod. Med. 55, 181-187 (2009).

(®) Article retracted; listed here but not includiedthe data. Salama, N., Kishimoto, T. &
Kanayama, H.O. Effects of exposure to a mobile prmmtesticular function and structure in
adult rabbit. Int. J. Androl. 33, 88-94 (2010).

(® Article retracted; listed here but not includedthe data. Salama, N., Kishimoto, T.,
Kanayama, H.O. & Kagawa, S. Effects of exposura meobile phone on sexual behaviour in
adult male rabbit: an observational stuldhy. J. Impot. Res. 22, 127-133 (2010).

*Subbotina, T.I., Tereshkina, O.V., Khadartsev, ARAYashin, A.A. Effect of low-intensity
extremely high frequency radiation on reproducfiuection in Wistar ratsBull. Exp. Biol.
Med. 142, 189-190 (2006).

®yan, J.G.et al. Effects of cellular phone emissions on sperm litytn rats. Fertil. Steril.
88, 957-964 (2007).

Yilmaz, F., Dasdag, S., Akdag, M.Z. & Kilinc, N. Wle-body exposure of radiation emitted
from 900 MHz mobile phones does not seem to affextevels of anti-apoptotic bcl-2
protein. Electromagn. Biol. Med. 27, 65-72 (2008).

78% (35/45) of studies listed above which could haween included in the AGNIR
report on male fertility (with AGNIR restriction to English language) described effects
on sperm, male reproductive organs or male testostene concentrations in response to
radiofrequency radiation.
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References for genotoxicity

*Indicates evidence of genotoxicity in responseaiofrequency signal (including DNA or
chromosomal damage, micronuclei, decreased DNArguzentiation of genotoxic effects
of other agents and mutation studies, but not @isepor altered gene expression).

llndicates'n vitro genotoxicity study.

llndicates included in report, but not for genotiyi

Genotoxicity studies included in the AGNIR report.

46% of papers (36/78) found evidence of genotoxi@/54 forin vitro).

*Aitken, R.J., Bennetts, L.E., Sawyer, D., WiklepdtM. & King, B.V. Impact of
radiofrequency electromagnetic radiation on DNAegrity in the male germlinént. J.
Androl. 28, 171-179 (2005).

lAgarwaI, A.et al. Effects of radiofrequency electromagnetic waris-EMW) from
cellular phones on human ejaculated semen: artrim pilot study.Fertil. Seril. 92, 1318-
1325 (2009).

*(decreased DNA repair enzyme)Arendash, Ga\l. Electromagnetic field treatment
protects against and reverses cognitive impairnmeAtzheimer’s disease micé.
Alzheimers Dis. 19, 191-210 (2010).

¥¥Baohong, Wet al. Studying the synergistic damage effects indugetl.8GHz
radiofrequency field radiation (RFR) with four chieal mutagens on human lymphocyte
DNA using comet assay in vitrMutat. Res. 578 149-157 (2005).

#Belloni, F.et al. A suitable plane transmission line at 900 MHfiglids for E. coli DNA
studiesRev. ci. Instrum. 76, 54302 (2005).

*MBelyaev, I.Y.et al. 915 MHz microwaves and 50 Hz magnetic field afféwomatin
conformation and 53BP1 foci in human lymphocytesfihypersensitive and healthy
personsBioel ectromagnetics 26, 173-184 (2005).

Belyaev, I.Y.et al. Exposure of rat brain to 915 MHz GSM microwavaduces changes in
gene expression but not double stranded DNA breakffects on chromatin conformation.
Bioelectromagnetics 27, 295-306 (2006).

EBourthoumieu, Set al. Cytogenetic studies in human cells exposed i it GSM -900
MHz radiofrequency radiation using R-banded kargoty. Radiat. Res. 174, 712-718
(2010).

*Busljeta, I., Trosic, I. & Milkovic-Kraus, S. Erfitopoietic changes in rats after 2.45 GHz
nonthermal irradiatiorint. J. Hyg. Environ. Health 207, 549-554 (2004).

*ICampisi, A.et al. Reactive oxygen species levels and DNA fragmemtain astrocytes in
primary culture after acute exposure to low intgnsiicrowave electromagnetic field.
Neurosci. Lett. 473 52-55 (2010).
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BChang, S.Ket al. Genotoxicity evaluation of electromagnetic fietgserated by 835-MHz
mobile phone frequency barigur. J. Cancer Prev. 14, 175-179 (2005).

BXChauhan, Vet al. Evaluating the biological effects of intermittén® GHz pulse-
modulated radiofrequency fields in a series of hohtl@rived cell linesRadiat. Res. 167, 87-
93 (2007).

*HDe Iuliis, G.N., Newey, R.J., King, B.V. & Aitke R.J. Mobile phone radiation induces
reactive oxygen species production and DNA damagdreiman spermatozoa in vitieLoS
One 4, 6466 (2009).

*Demsia, G., Vlastos, D. & Matthopoulos, D.P. Effet 910-MHz electromagnetic field on
rat bone marrowscientific World Journal 4, 48-54 (2004).

*fDiem, E. Schwarz, C., Adlkofer, F., Jahn, O. &dRier, H. Non-thermal DNA breakage
by mobile-phone radiation (1800 MHz) in human fillessts and in transformed GFSH-R17
rat granulosa cells in vitrddutat. Res. 583 178-183 (2005).

BFalzone, N., Huyser, C., Franken, D.R. & Leszckiyri3. Mobile phone radiation does not
induce pro-apoptosis effects in human spermatdadiat. Res. 174, 169-176 (2010).

*Ferreira, A.R.et al. Ultra high frequency-electromagnetic field irraiibn during pregnancy
leads to an increase in erythrocytes micronuclgdence in rat offspring.ife Sci. 80, 43-50
(2006).

*FFranzellitti, S.et al. Transient DNA damage induced by high-frequenegtebmagnetic
fields (GSM 1.8 GHz) in the human trophoblast HT/S\Beo cell line evaluated with the
alkaline comet assajlutat. Res. 683 35-42 (2010).

*¥Gajski, G. & Garaj-Vrhovac, V. Radioprotectiveafts of honeybee venom (Apis
mellifera) against 915 MHz microwave radiation-icdd DNA damage in Wistar rat
lymphocytes: in vitro studynt. J. Toxicol. 28, 88-98 (2009).

(MFArticle retracted:; listed here but not includedhe analysis. Garaj-Vrhovac, V., Gajski,
G., Tros¢, I. & Pavki¢, |. Evaluationof basaldamageandoxidative stress in Wistar rat
leukocytesafterexposureo microwaveradiation.Toxicology 259 107-112 (2009).

Gorlitz, B.D.et al. Effects of 1-week and 6-week exposure to GSM/D&ofrequency
radiation on micronucleus formation in B6C3F1 miRadiat. Res. 164, 431-439 (2005).

*Guler, G., Tomruk, A., Ozgur, E. & Seyhan, N. Tdigect of radiofrequency radiation on
DNA and lipid damage in non-pregnant and pregnaipibits and their newbornGen.
Physiol. Biophys. 29, 59-66 (2010).

Gurbuz, Net al. Is there any possible genotoxic effect in extelibbladder cells of rat under
the exposure of 1800 MHz GSM-like modulated radémfiency radiation (RFR)?
Electromagn. Biol. Med. 29, 98-104 (2010).
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B Hansteen, I.Let al. Cytogenetic effects of exposure to 2.3 GHz radigliency radiation
on human lymphocytes in vitrédnticancer Res. 29, 4323-4330 (2009).

(@ Included in AGNIR report, but not included inghdata, as it is not a genotoxicity study.
Hirose, H.et al. Phosphorylation and gene expression of p53 araffected in human cells
exposed to 2.1425 GHz band CW or W-CDMA modulasatiation allocated to mobile radio
base stationdBioelectromagnetics 27, 494-504 (2006).)

BHirose, Het al. Mobile phone base station radiation does notaffeoplastic
transformation in BALB/3T3 cellBioel ectromagnetics 29, 55-64 (2008).

BHuang, T.Qet al. Characterization of biological effect of 1763 MHmliofrequency
exposure on auditory hair cellst. J. Radiat. Biol. 84, 909-915 (2008).

Juutilainen, J., Heikkinen, P., Soikkeli, H. & M&@Raakkanen, J. Micronucleus frequency in
erythrocytes of mice after long-term exposure thatrequency radiatiorint. J. Radiat.
Biol. 83, 213-220 (2007).

*Kesari, K.K., Behari, J. & Kumar, S. Mutagenic pesse of 2.45 GHz radiation exposure
on rat brainInt. J. Radiat. Biol. 86, 334-343 (2010).

¥FKim, J.Y. et al. In vitro assessment of clastogenicity of mobiteipe radiation (835 MHz)
using the alkaline comet assay and chromosomatathmar testEnviron. Toxicol. 23, 319-
327 (2008).

Kim, T.H. et al. Local exposure of 849 MHz and 1763 MHz radiofeuey radiation to
mouse heads does not induce cell death or celfgnation in brain Exp. Mol. Med. 40, 294-
303 (2008).

EKomatsubara, Yet al. Effect of high-frequency electromagnetic fieldghwa wide range of
SARs on chromosomal aberrations in murine m5S.ddlgat. Res. 587, 114-119 (2005).

BKoyama, S., Isozumi, Y., Suzuki, Y., Taki, M. & Wikoshi, J. Effects of 2.45-GHz
electromagnetic fields with a wide range of SARsworonucleus formation in CHO-K1
cells. <cientific World Journal 4, 29-40 (2004).

BKoyama, Set al. Effects of 2.45 GHz electromagnetic fields wittvide range of SARs on
bacterial and HPRT gene mutatiodsRadiat. Res. 48, 69-75 (2007).

*Kumar, S., Kesari, K.K. & Behari, J. Evaluation @énotoxic effects in male Wistar rats
following microwave exposuréndian J. Exp. Biol. 48, 586-592 (2010).

Lagroye l.et al. Measurement of DNA damage after acute exposupelged-wave 2450
MHz microwaves in rat brain cells by two alkalinemet assay methodsit. J. Radiat. Biol.
80, 11-20 (2004).
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*Lai, H. & Singh, N.P. Interaction of microwavesdca temporally incoherent magnetic field
on single and double strand breaks in rat brails.dgllectromagn. Biol. Med. 24, 23-29
(2005).

*fLixia S., et al. Effects of 1.8 GHz radiofrequency field on DNAnizge and expression of
heat shock protein 70 in human lens epitheliakc®lltat. Res. 602, 135-142 (2006).

BLuukkonen, J. Juutilainen, J. & Naarala, J. Combieffects of 872 MHz radiofrequency
radiation and ferrous chloride on reactive oxygeecges production and DNA damage in
human SH-SY5Y neuroblastoma ceBsoel ectromagnetics 31, 417-424 (2010).

*EManti, L. et al. Effects of modulated microwave radiation at dalielephone frequency
(1.95 GHz) on X-ray-induced chromosome aberratiorigiman lymphocytes in vitro.
Radiat. Res. 169, 575-583 (2008).

*¥X Marinelli, F. et al. Exposure to 900 MHz electromagnetic field induaesinbalance
between pro-apoptotic and pro-survival signals-gniphoblastoid leukemia CCRF-CEM
cells.J. Cell. Physiol. 198 324-332 (2004).

*EMarkova, E., Hillert, L., Malmgren, L., PerssdB.R. & Belyaev, I.Y. Microwaves from
GSM mobile telephones affect 53BP1 and gamma-H2#ckih human lymphocytes from
hypersensitive and healthy persoBsviron. Health Perspect. 113 1172-1177 (2005).

*EMarkova, E., Malmgren, L.O. & Belyaev, 1.Y. Mion@ves from mobile phones inhibit
53BP1 focus formation in human stem cells morengfigothan in differentiated cells:
possible mechanistic link to cancer rigkviron. Health Perspect. 118 394-399 (2010).

*¥Mazor, R.et al. Increased levels of numerical chromosome aberstafter in vitro
exposure of human peripheral blood lymphocytestiiofrequency electromagnetic fields
for 72 hoursRadiat. Res. 169, 28-37 (2008).

EMcNamee, J.Ret al. No evidence for genotoxic effects from 24h expesaf human
leukocytes to 1.9 GHz radiofrequency fielBadiat. Res. 159, 693-697 (2003).

EMiyakoshi, Jet al. Effects of high-frequency electromagnetic fietttsDNA strand breaks
using comet assay methdglect. Eng. Jpn. 141, 9-15 (2002).

*#X Nikolova, T.et al. Electromagnetic fields affect transcript levelspoptosis-related
genes in embryonic stem cell-derived neural prdgecells.FASEB J. 19, 1686-1688
(2005).

Ono, T.et al. Absence of mutagenic effects of 2.45 GHz radepiency exposure in spleen,
liver, brain and testis of lacZ-transgenic mousgo=med in uterolohoku J. Exp. Med. 202,
93-103 (2004).

*Paulraj, R. & Behari, J. Single strand DNA breaksat brain cells exposed to microwave
radiation.Mutat. Res. 596, 76-80 (2006).
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EPort, M., Abend M., Rémer, B. & Van Beuningen Bflience of high-frequency
electromagnetic fields on different modes of celhtth and gene expressiont. J. Radiat.
Biol. 79, 701-708 (2003).

BSakuma, Net al. DNA strand breaks are not induced in human esifgsed to 2.1425 GHz
band CW and W-CDMA modulated radiofrequency fiedtlecated to mobile radio base
stations Bioelectromagnetics 27, 51-57 (2006).

ESannino, Aet al. Evaluation of cytotoxic and genotoxic effectimman peripheral blood
leukocytes following exposure to 1950-MHz modulaseghal.|EEE Trans. Plasma <ci. 34,
1441-1448 (2006).

ESannino, Aet al. Human fibroblasts and 900 MHz radiofrequencyatidi: evaluation of
DNA damage after exposure and co-exposure to Ialgdichloromethyl)-5-hydroxy-
2(5H)-furanone (MX)Radiat. Res. 171, 743-751 (2009a).

ESannino, Aet al. Induction of adaptive response in human bloodplyatytes exposed to
radiofrequency radiatiorRadiat. Res. 171, 735-742 (2009b).

¥fsarimov, R., Malmgren, L.O.G., Markova, E., PerssB.R.R. & Belyaev, L.Y.
Nonthermal GSM microwaves affect chromatin confdrarain human lymphocytes similar
to heat shocEEE Trans. Plasma Sci. 32, 1600-1608 (2004).

EScarfi, M.R.et al. Exposure to radiofrequency radiation (900 MHzMzSgnal) does not
affect micronucleus frequency and cell proliferatio human peripheral blood lymphocytes:
an interlaboratory studyRadiat. Res. 165 655-663 (2006).

¥#X Schrader, T., Munter, K., Kleine-Ostmann, TS&hmid, E. Spindle disturbances in
human-hamster hybrid (AL) cells induced by mobienenunication frequency range signals.
Bioelectromagnetics 29, 626-639 (2008).

¥fschwarz, Cet al. Radiofrequency electromagnetic fields (UMTS, D,98Hz) induce
genotoxic effects in vitro in human fibroblasts bot lymphocyteslnt. Arch. Occup.
Environ. Health 81, 755-767 (2008).

¥fShckorbatov, Y.Get al. The influence of differently polarised microwawgliation on
chromatin in human cell$nt. J. Radiat. Biol. 85, 322-329 (2009).

ESpeit, G., Schiitz P. & Hoffmann H. Genotoxic ef§aaf exposure to radiofrequency
electromagnetic fields (RF-EMF) in cultured mammalcells are not independently
reproducibleMutat. Res. 626, 42-47 (2007).

EStronati, Let al. 935 MHz cellular phone radiation. An in vitro guof genotoxicity in
human lymphocytesnt. J. Radiat. Biol. 82, 339-346 (2006).

®fTiwari, R. et al. Combinative exposure effect of radio frequengyals from CDMA
mobile phones and aphidicolin on DNA integriBectromagn. Biol. Med. 27, 418-425
(2008).
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Tomruk, A., Guler, G. & Dincel, A.S. The influenoé& 1800 MHz GSM-like signals on
hepatic oxidative DNA and lipid damage in nonpregnpregnant, and newly born rabbits.
Cdll. Biochem. Biophys. 56, 39-47 (2010).

*Trosic, I., Busljeta, I. & Modlic, B. Investigatioof the genotoxic effect of microwave
irradiation in rat bone marrow cells: in vivo expos.Mutagenesis 19, 361-364 (2004).

*l Trosic, I. & Busljeta, I. Erythropoietic dynamequilibrium in rats maintained after
microwave irradiationExp. Toxicol. Pathol. 57, 247-251 (2006).

BValbonesi, Pet al. Evaluation of HSP70 expression and DNA damageliis of a human
trophoblast cell line exposed to 1.8 GHz amplitndedulated radiofrequency fieldRadiat.
Res. 169 270-279 (2008).

Verschaeve, Let al. Investigation of co-genotoxic effects of radiafuency electromagnetic
fields in vivo.Radiat. Res. 165, 598-607 (2006).

Vijayalaxmi, Sasser, L.B., Morris, J.E., WilsonVB.& Anderson, L.E. Genotoxic potential
of 1.6 GHz wireless communication signal: in viveityear bioassayradiat. Res. 159 558-
564 (2003).

Vijayalaxmi , Logani, M.K., Bhanushali, A., ZiskiM.C. & Prihoda, T.J. Micronuclei in
peripheral blood and bone marrow cells of mice sgpdo 42 GHz electromagnetic
millimetre wavesRadiat. Res. 161, 341-345 (2004).

#Vijayalaxmi. Cytogenetic studies in human blooghphocytes exposed in vitro to 2.45 GHz
or 8.2 GHz radiofrequency radiatidRadiat. Res. 166, 532-538 (2006).

EWwang, Jet al. Effects of 2450 MHz electromagnetic fields witviale range of SARs on
methylcholanthrene-induced transformation in C3HI/@Tcells J. Radiat. Res. 46, 351-361
(2005).

¥HiXu, S. et al. Exposure to 1800 MHz radiofrequeradiation induces oxidative damage to
mitochondrial DNA in primary cultured neurorrain Res. 1311, 189-196 (2010).

¥fYao, K. et al. Electromagnetic noise inhibits radiofrequencyiatidn-induced DNA
damage and reactive oxygen species increase inrhiems epithelial celldViol. Vis. 14,
964-969 (2008a).

(% Article retracted; listed here but not inclubie the data. Yao, Ket al. Effect of
superposed electromagnetic noise on DNA damagensfépithelial cells induced by
microwave radiationl.nvest. Opthalmol. Vis. Sci. 49, 2009-2015 (2008b).

Bzeni, O.et al. Lack of genotoxic effects (micronucleus inducjiomhuman lymphocytes
exposed in vitro to 900 MHz electromagnetic fieldadiat. Res. 160, 152-158 (2003).

Bzeni, O.et al. Evaluation of genotoxic effects in human peripthétood leukocytes
following acute in vitro exposure to 900 MHz radexfuency fieldsBioel ectromagnetics 26,
258-265 (2005).
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Bzeni, O.et al. Evaluation of genotoxic effects in human leukesyafter in vitro exposure to
1950 MHz UMTS radiofrequency fiel@ioel ectromagnetics 29, 177-184 (2008).

Bzhijian, C.et al. Influence of 1.8-GHz (GSM) radiofrequency radiat{RFR) on DNA
damage and repair induced by X-rays in human legtkstn vitro. Mutat. Res. 677, 100-104
(2009).
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Genotoxicity studies omitted from the AGNIR report. 63% of papers (25/40) found
evidence of genotoxicity (55%, 12/22, forvitro).
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and 10.5 GHz microwaves on human lymphocyBeset. Mol. Biol. 27, 460-466 (2004).
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52% (61/118) of studies listed above which could i@ been included in the AGNIR
report on genotoxicity (with AGNIR restriction to E nglish language) described evidence
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47% (36/76) ofin vitro studies listed above which could have been includén the
AGNIR report on genotoxicity described evidence ofjienotoxicity.
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