0902 widl 3T 3 01 ot GBI I sl 3999 S0 g0l il
il ST s 53 31

Foge I (S 18 - ol yumn = 210 Pl - (695 0 Slgaiese g 557

NS>

o=
ok JSts oger 5l s Bl 70+ dgan 55 sl odd 4t (S 45 WSl se 9uSlgadly i peate S ew 0> 1AAR g Ainoj
Sl o Ban b sl adllbae .050,5 p8ILT b osd maey (sloglin jl oger yadslil (il Cange wilys o (ommbliteg xSl (slodlige ol
5 plosl s pISILT (clamse s 3l oger 0B3liT 3o S350 GSM olyan (glo il 51 (2ub 5299500 ol

i) 5 (o ) maoys Sl i o YY) 150 (comtils VF ol oger clalé lhuals (il oloflS adllae oyl )3 23udiod (g
2 Jee Y g9y (Sl paeyi 08 o gl Mg Hoyed LSy plie 3yl adllae 550 813l pled L bt wue 5 3l e T LY
St gaw 5w Laulpd 3V NS ore 5 o9 ) oS ey Sy ol &5 €85 o (olier (A (658 Cans) o S
Pl b oy )l 5 Mgy 03,55 oolatul ol jor ()2l I caallas 4y 3959 310 hE addllas oyl j> oaiiSeS b lgorisly soled g (S35 p
oy il oS Sy 5 id> V0 Wlis, ey o TV Sljey o8 s s syl ¥ old yse)l 09,8 Al pa
P 585,18 o bld o 5l 4 ob ;50 (geoiild Can 005 eslaiwl Talk Mode cussgy > SAR=0.96 W/kg L, Nokia 3310
plosl §1 e el (S5l (sladiges b 5l anls olsic 4 WAL Folis 905l 09,5 b et (il _purbliing 2SIl glasl L5 yme
(8 alie (b 53 999,50 Elael LB o) O agalyaly (4l Jlo )3 olyan (48l 5l 5299500 gl (B) (ABly dalge dl>ye
5 SPSS (g bl 38le 5 5l ool b osids (gyglaes (clmodld i (616510l 5 p 0 poil Ll hg,y b Indiges ogun lime X505 (yglaes
28 S8 oy 4528 390 0=+ (5 o sixo elas > ANOVA 5 Jitus t (slaigel

w25 by Gl elian b Sl 6 559500 glssl (om0 3 6B S o PRILT slare i et o o Bl
3959 p5 393 29 390 Jol 3oy a3 JB5a)) ¥ U jho o | igeil 09,5 13 ol sladiges y3 o (gpSoill oge il Lawsgie
iy dald 09,8 ol sladiges 5 g i p30p S9iSue FIOL/TYY o F/A 24 /YVOYNALL YO FIVVE/YY FIEVE YO iy 4 (el
lopg)S 3 oo pdaw gld 0,5 dusle i) ) )59, Sie YIVERL/YY o V/EFEIVE S/ONE/YO FINFE/Y e N VEVY Jolao
Py (P<e/)) p5> slajgy 0 slis cl & (Jo o 955 loiae o)l 5 3l ey Sl e J5l S5 9 she sljs) 3 als 5 el
g 3doe wae g (P<e/e o)) oyl g (P<e/+ )

) sladgl (slosis,l5S Al oyl )l dgag ol y3 hsd AT ogen 15l g ol o (glay a5l o3liasl Cyy (I3 sixe b)) 25 oS Aot
Al e Wb g T 50 6y Kbgs danly 4 pBIL jloge aisla, (ialil saims lis oS

L;v'l.,\)‘b PKJLJ fogu> ‘&wbwﬁ)ﬂl JLQHL\*" fc‘)o.b u.o.l; :‘_;.:.:15 dbb)‘g
(PAY Jlo Ol ¥ o )ledd £10 5,95) 3z o (S jy pole alRisls ole dloro

VWAV/P/V e o3y YVPAS/NV/Y s ples gleol 1 WAZ/D/PA :2dl )

Sy (Kb, ple olSls o Sl 02Sls csglsly (Bisel 09, ( Sy S il

Olsudy (S pole olSuiily o (S 3lasn 0aSuiily ¢ S 3l (ggomitily Y

o (S pole olSisls ) L) plal i lag ¢ solioms olSetlo] i) l5 ™

e (S pole oSl (S5, 038 ) Ly Pl (sl Sy (ool a5 5 315 (gl 05,8 Sl 8 sons o
Oegone G130 ~(g) L) plal s logs —sgeo s3]

mbalalimood@hotmail.com : Sog S Gy <ON=AVIF :plas <OV V-ADNRVY : 40l



U')l&o.b, (S a5 po )'PMM)AS)

1353 BpBILT oro 5 jl 09z 03&3LT 2 ol rod Sleyils I (ol 5299 5o Zlgal sil

28 ld)liS I lodes yidy &5 sy o Hlad 4 Ll
bl 3929 olyen ladli Sl (LSU Ll jlad 3590
oS ol dgmg cpl b (F) il asg B e
O (bl wlawily wloas ploxl 1531 &7 oledngh
ool (V) S lag Uveal logde 5 olpar a5 odlaiul
OISyl | (6ol 45 Silay y93 dogi 3l uls o 4SS
olpon (43l 3l exliiul ye b3yl ais cols & )0k )
S 23k s ool @ conl (e by gmen SlikS
ol 3 xSh8 5 GRea osliwl I (obj ploj e e
(A) 2,35 o5
ol (S5 lame 3 (egie punblite Sloilive
Sl (bliie plie S50 olsen luil L5)ls 352
Lite oy 0,8 51 &5 20 PT b ¥ @b b (Sislal)
soebolinog S Sl sl aB)S 13 08 o0
ledlisn & Mg TS olej b e 5 Sl

L (bl 580 gl 30,8 L3 (3005 (sundoliios 55

G Voo Jl e ol L glgel ol 55,8 Y20
&loel (S0 55 5008 93le 99,500 23]y lgel Jolid
S5 299,50 glgel 2980 L lgel 5 ol asl UV
& Jo o s L 1) o @bl 0380 5 oy oY
ol rass b (L uSGhandl) oo slagin
Elaptass 4 ol 4 B lage S 5 ol
4 B ELF 5 (cunblineg il gloal 2l o Sojglsn
Sl Ul & M Gyd s ldl ez obxl
slilie (1) W) ksl 35 a5 5 sl
ol J31 (318 leSa)S g WlE o (ourblineg il
13,5 AL 5l o s 33T @ el g aziliS 50
S5 a8 51 ons Sl og o Sl pismen £(V4)
Pl (W) cosl 039 ol Sbmgly sl (s i &

§

(A) Conl b punblise e i ol 13 4 anblize e

Q) 855 o s o} S | pboliio lige @S o] 53 & ublite Sleglie
ft Extremely Low Frequency

.

AW

o Soglore > Vsane oS o5l Gyl | ol wilS
Gl (V) L) edge g S o B sasSeslatl
28 gl B0+ 3900 1> (98T i s ploxl (sl gl
odlasu] (\) A»Luup odla! obmb dhbu.el» )| L.:J )“")”’
Gy pdy (SN (piSu ©ygo a diwy cul 1 g3905)
e iy B a4 o Sbegy 0SS g
b ol oa byl 5l 56 (EMF) blizes S
e SYebeolitul g ©lpl jem S ] sgg
)J.Ol> Jl:- 30 ] oS L)W @97:.: o‘).o.lb dbbu.n.b
S ool 855 R L L jule )3 58 Gerde o
e ol ezl Sujglae sl oyen il (sl
o3 LBl slapgien Slghd (Ll 3)90 )3 2leedylsS
oo olpon il B aSealinal > Tall Lawgs
e YooV o 3 ol GBS & ingsy (b ol e
bgs 015 Jlabil (slapsizans s 55 ljdl 455z
plo b awlie o olyen a5 I saiSeslatnl ybgzisly
(V) 255,55 odalie b gl
b bliogysll ol olyon slapydls
oywd 3l b uils 3 pl S o g ol sla wilsys
B ils Ll (VeoYeor MHZ) Cusl Jloys 1 onsws
(GSM)* olpen il clbly)) Slea pius b olyon
(F¥) S o g5 Ao e MHZ (il 13 L (el Yoome
uwa; alold Oby;ﬁg.a)'j &S ol oas ui’,ﬂ)'f Oprod
5! >y UMU» g0 @lf.s;.zfoalé.:.wl o boolyen
Jlo 2z B (0) 29800 o ) (gurboliteg Sl sleglie

* Electromagnetic Field (EMF)
T Subjective Symptoms
1 Global System for Mobile Communication

vy



VPAY Olansls (¥ o)los 1 D 595

»)u&yf,lcb&mbsolcdza

Sl (2% 5> G () B pgal o9y crl 2 33,5 o0
355 o 3 s, glsel s Gradient « Sl ublise
(%)

oS cuily dog &S5 ol 4 b meny pl an g ol
sl (ol 2Bl Ly 4 ndolion 50 (sl
Oeopen 5 Sosll Glebp g g LS sbal (3
SRS 3 3 Wlg e oo yob 4 el 1 bl
iy ausliS sl o plust plo wibes glas 31y (ojl8
odd Al & (6,500 sleply boesd S5 (glads,
55,5 Pl ege e oad Olj] cely Wil e
alpl 5yse 50 (B saled D39 4 asgy L L(WVeH)
i 9y g e ubliang Sl gl (ool
Pl pgi) (S kS35 5 ) Pl Sl g 0l
ool 1 b pg9,5ee glgel S g9y p ladlas
oolan] s clapSILT 5l og ks ST lmo 5 ol yen
9 )l 53 og il Cllas I (ol Nz o S e
Slilie polie (1220 53 45 (38l )5 (5318 pabo ol
4 1ol 1 Lol acial 0315 )5 3l )00 |, it urbolido
bulyd )3 4o (Adod e 98T H)b @bl GBS
sl it oyl slp In-vitro 4 4 In-vivo
o> S3lodlil 2 olyan (claalisy] LA unloliae S
2 og> glaw (385 (3 9y gl sl ouis el
3 g 1539 Il mae 5 (ol a8 Sbgmiils ol cladiges
85 58 (o) 3pge lod S o3kl oy (435

Gi (99
Sl o g ylaaals b ool )5 addllas ol 5
5 o o) oy ] 8 Lo YY1 55 gy ¥
3590 331 pled A odomin ey | ¥ Y sl
3959 S)lime 392 0y95 5 Sy (2e w255 I adlllae
2 el (gl codw I gybye Jols asllles 4

Cuow ) oy dojld Joo l0d 9 b oKl

vy

o> AFO-YY 00,5 )0 oS conl @i g 0yw 5 g5U
SeuS iy SeuSigin  Jolo S 0ge
G s 0gu B0 Bl oo SS9 9SS gigen]
plo b sk & ()5 Ay 4 5 d9de Jitie G )
B 5w gt Pl o9 jb sy o o sl S
S35 sl & sl ol 3 oge e dlasdle
JS A B0 okpS e o oliee opl s pSL
ASILT 51 015 315l o ol il 15 o sl yjamas]
basald > byddlow GlepgS @ wgn b Sy
ol g bl ! pole By G el
spi 3 vy e e Sl OS] SJgilio (lasiy] b
99,5 2SSl STy jlod plas bazee > Il b
bl By o 359 5 s8] jlogr 295 el yal 0
ol ol Sdngh 3l sl > (W) 2980 5 4
luS>,S s dlaws b ylyal 55 090 05 e ST Wilesls
a5l b ol ) g bl oo calite plSILT il
(7)o Gial3l pILT (sleS5 5 5,

5ol eblize sleglise cld Sllae olul
3l o9 2303l (VDU) prgad inles (spians (552
25 9 8 lolst cymen {(VF) wlools lsél | AL
oje £ lodlspo plowl (Sl i g ) o
b Sledalojl alos)S lual 255 las 5 ) (58
58,5 L8 &S ol i wd S Oyen byl pl o &S
Ol cage woglie ubliie lilye o I
PILI (s soayY )3 (aliasds § Sijglsh)se et
(V0) 295 0

Voo Jo p ghlles 5 gpaie bl gl
OPee 25 B9y 4 () B0 pgar &5 Slosls (L (63N
PSULel o3 (5 311 g s crgo (MRD) pubolie

" Video Display Units

95 sl 013,85 ol )3 (655 pmiboliio sleglie b yjomms] olise Lielsél el MRI T

o il 8 plaal 5 cladle )5 gy el b 6Sipsa ) il lilad 4338 ans b
(V) Wlodgy s g Md 3yge il ) o piliie (gloe )l



U')l&o.b, (S a5 po )'PMM)AS)

1353 BpBILT oro 5 jl 09z 03&3LT 2 ol rod Sleyils I (ol 5299 5o Zlgal sil

A 5 a8 pbul K Ky baug b Lapesy
A5 odlazwl High Copper Sinna Dent s8] I 5,150

Wb a5 g 5y commiil can Jols o905l 09,5
So 5l 4B V0 wiljg ey Sl e pilea U sl sl
SAR=0.96 W/ kg , Nokia 3310 ol yen a5 olSiws
olyor yali L5eS .000,S eolawwl Talk Mode cussg jo
Coouws 3 Gjg0 gy (§9y 32 oSy So gy bl
o §BD (goondild Can 8,5 8 ond paey (slpslin
ol Lo > BSHE o4 Sl gl &S
o Celo SOl sladiges ul Gl aals leis &
Ol 5l 929950 lgel SB) (HBly axlge d e pledl |l
glyel LB (9h) O walpe b (addlSe Jlo ) olyen
D05 (g pglaen (U wlito > )3 5299800

olidpm oBilojl 4 uBpp ey laaises
o9 (i 9 M Jloyl e )3 (g) Loy plol (bt lows
%9y b 3030 Jae Elmer Perkin olSiwd buwgs Ll
ol eges clale 03,5 6,S0ilul Ta by il ol
5 g Mol Wgd o (yinilyS (s pSo ol

ol 9y 2 & G Slapmay & b4 gl
Sy gl & S Oypo (Shesdih jl a
s (Sip 3] ks 5 adllangpl wisg Sl Il
0’1 3D A wy ubwb Ored ‘el 2P u.;.ol>
g 03,5 &l

Jolse 8 ooy p bl adlae pl el (o
oS lolse | diwd duw aslllas opl j3 .05 4y Salslis
Al H38 56 sl 1 g (o5lwdlil g9y o Mitusls o
5 £ Clule ady Jio (93)lge Sl dwd idly 352
ile 5 Cygo g e S pldl 5 (Hus2) o3s3lie
U & S aged 93 m o) (b 5> o2 59y 2 Lol

¥ Mercuric Hydride System

sl (o5 cols) pMel g olyen (il (355 (65,18
pie 50 adloe )z slblne g ddlllae > S,
sl 29 addllas 3 003 925 QS w55 9 JSSgn cals)
Cuoww S 33 Jlge LD Y 59y SN ey 2,8 2
ey Sy Jols &5 C8)5 Cjgo (895 (65518 o)
gaw g > bulpd PV N ey Sog ) oW
D91 (505 p S

58 b adlle ol )3 0niS S b el ooles
O g Bdgr 03,55 edliiwl ol per 4ol | caalllas &y 359
545 1 Canlgd BB 5] a8 o AT L o
So 5l ED ol b S (2l sblis Bpan
e 3l 0jgy sa 09> bl U eyl LS ain
Gt pl g8 e dS S i bzl plad ables (gylaogs
gy il i 5 L o wmdl cuwll oSl
lasl s dges po> Gl S5 4 p3Y 00,8 oolatwl oKl
oded dslona 5 VF Pole lojl i adlas 4 a2 L
Yods gas w5V olel )08 & (s (sl oS 0y
b bl cdl Gilidl (5 ) odd duwbre diged po> plp
i sl balyds ol )3 lie ) U8 oSl os2g
hl Jolye > oaiSeS b gotily Yool e o0
e @)y caley pas B 4 el W gdos
S5 VF g9y 2 b adlae coles )3 g Bus Ll (JOF/A)
8,5 Gy

23)5 JeoSS anlae (o) b (glaslidiny 33 10 sl
Do (SN Sew g Jad el Ml (S ol oS
S5 9 EME glie Sy 329 4 dogi b (pizeen
Joe g T gt 0 33l eolitel lise copeis
3 S )8 Aol 5 gl jl edlital e o] 5518
b 0 CRT (sla Sisles 5l oolaiwl 55 5 (g0 590 dortno
3,5l By L gy,

plos Condensation JSalilie Jolo dis jglaie 4

* Cordless

YY



VPAY Olansls (¥ o)los 1 D 595

»y&yr#ﬁb&ml)&dﬁa

JoUS i A (e 1 pilea g paw P> ol
9 YIAE/YVe YIVAL/YD SINVE/YY F/FYEL/YO

GL"“’ ).i).) d).b )1 f.)y )AJJ P P)§9)§"‘° \‘/ai~/\"\’
Coiy 4 dals 0,5 ol sladiges  oge clailé lawgis
Jleo p)lox g pow cp9d (gl sWjgy cuueys 31 S jg) »
9 YIE5EIYY  N/OVES/YO  YIYYE/NY[VELYY
o Ol 3)5 dplne ) )3 0,550 VIVEEL/YY
Jsl 55y 9 yio iy 3 Wals g (ygeil Slag)S > og
ol 4 Jb 3 095 s me (g)lel Ll e Sl e
I e mee il e play g pom g slajg) O glds
() Jsiz) 352 (P<e/+ ) 5 P<efor) P<efo\ iy &)

S
O Lg)bu.:gr.,o Jo[,ﬁ')l «S A (o UL“" adllas Of’.‘ @L’
3939yl )3 e s 33l g olen (oladli ) edliul
Oils8l oy lis &S 1y (gl gl (slois )55 adl oyl 55l
g u] 3L $)&u9> c\b.wla LY ‘DK]LOT )] 0gu> UJ.M: Ltb)
9 Spdiye Omln @bt dadidlh ol (pizres thleife 200
oo ege ol bl sy 1) Kes
NB W6 390 ouebline mads (ho)ol 6yl
R adllas 3 a5l 3929 b e 3 (i (VF) oo
il MA 59y adllae plglly GlSen 5 (s5a550
by oad Hlebl lapgion Jlld 53 ol dl S
(i 5 St «dB S wonS o @0 yw)  lgomdild
Obedihy plo b dawlas javelien ali jl saiSedlaisl
Zlaol (oyre > 2l 88 (18 (V) WSS salie

ol (YY) conl @8,5 15 43l 5590 (LB Slidllas 55 Ll
T 35 51 59 ol 5 o B BB tins Loy Jelse
ol Joo & (555l

Jols |y EMF glio plo Jlaas! 150 pgd azwd
s 9 15 SedylS il ) oyl 513)90 50 &S 9 00
3 0l 3 995 srivclSol T JolS 03,8 s 9 3> 352
5 o Gk j Jelos (pl adlas B> il jslate 4
Jadys 3 JpuS cod o 4 adlas I S b))
oSl 53 aald g gel 09)5 gl (sled oS Lol
oy B Al Wy, cleadld g amil culdl
8l inlS (Sae Bl 4y Lelge ol S e

ol 2 Jgeme ST a8 dngy alge pou
Jolis Jolse Gl s 5 )5 JsS cos i 3400
O siwodle] Bezu g 1eaS5 Sy 1> ouds ealaiwl plel g4
Jd 4 & 2 (5350 35 4 baye dlse plo g
Dgr ool o S8 )lge pled yd cgolie

ool l8le 5l ookl b oond (gyglmen (slmodls
waw 5 ANOVA 4 Jiws t cljsejl o SPSS
A58, 518 dod g 4350 390 000 /00 (o) bize

bl
sy s 45 3D s adlbe oyl 1 ol gl
oo 2 SxSIE S P sl ) eadol]]
S oo b RSl elan (A ) il 9299, Elsel
Il sladiges j3 i (655 05lul ogu clale lawgio prdaw
i) oo | U 59)) ¥ U ko aws | 903l 09)5 5

(o3 31 B 39,) 50 595 p3 8L 9 (y9031 (Slepg 5 5131 (nE/L) 09> grhamy (1Silo - Jguia
o 3l e 2)RA 9 P9 093 (Jol S99

(ANOVA) (s,l5 dne o | 0,0 595 | @9 39,

9 395

J9! 59, Ao 59, dgp> b

NS*
(P<-/-+Y) ¥/ £ ¥y

P<-/-+)

P<-/++)

YINEL XY | YIEEE VY | VIOVE /YO | YIVFE- /Y-
FIA LYY [ YIVAES /YO | YIVVESIYY | VI¥YE- /YD
P=./+\

VIV 1YY | 48l 09,5 55 slme Gl ol 5 Silio
09051 095 Jlae Byl 5 (Sl
(t 0903) s sme e

NS NS

5 sime e Vi3] NS

Yo



U')l&o.b, (S a5 po )'PMM)AS)

1353 BpBILT oro 5 jl 09z 03&3LT 2 ol rod Sleyils I (ol 5299 5o Zlgal sil

Cund omiblize sloglie (om0 0 &S (o013l o Sl
Gl 04 g lao 5y 148 Wby (ola Kisles Jzo

e )i (S b adlas ol slaaidly (Jlie S)b )
ol ol calles o) Ken g Ortendhal 5))5 b
25 g S ool g9y p adllas b o] Sitingy
pae izl J,S N0 mT cud b Shue (oyme jd &
(V+) WlodyS™ o)liS 1y shdl ol o s pab wlus]
$9) » In-vitro Cjew @ &S gladlee » picen
YE e 4y 5 odg pEILT 53,5, (el a5 leglus
s |y Sl ublitogiSI o Gy > Sl
48,5 1,8 a8y £+ e & Gradient llue o V/OT
Ol > hlPl A & WS jasie Widg
iy o (YY) cusls dgg AL I oge (g5ludljl
S8 Slgan ol guins sl b adlhs oyl gl
(In-vivo asllae) B8, adlas g9 &S Cawl o
2! adllas )0 o odaline slogglas 0aiS A gl Llgi o
sholos ymimen (Al o)Ll D90 IN-Vitro dslllas 4y s
S50l 0950 g ammblize e cud cgldi s
bwl ) Wl oo 58 (Lol b g 0ss «lp 2 sxSojlul)
sl sl 5 ol ol

Seoglpe @ gl Gl e fadlas Tl
beriny S (52055 cage algiie mre ol
S5 S pgoclan (YY) 3355 il Baosy ja0 5 0l
s s bpee )3 SlilEiple jpas )3 og b S
5 PR 3l o zo byl g 25 00 Sl STy
{VY) 45 mlgs 3l5 ogass 5 lad ke 4 ol 395
omablinog xSl loslise il covi sg pdal] Jlozs!
2 5% Gyb jl 9 oad zylas Shellock lawss M3
S oLl 5 ol ose Jude Lildl Schmidt adlles
rbliiog S (558 (claglise ae Vb b cow
ol 48 5 5 455 590 il o

So b s 3aios ol ,d eaiSeS s o8l a5 bl )

chbbe Mlgie olen sboal 5l il 599,50
@ ly Sl slpSIL Sl 09> b il gmen (6,503
Sl awsl s

SY; » EMF mlo jl eolawl [ioli8l & asgi b
o)y gle pl Jleasl Sl (g asldl g 00,
Gyl Wl Jlas! s Slpl ey bl 2o
o2 50 (0b) OVl &S Cunl udo )l (oL Cudd
pline U1 @ oSSl a5 a3 )5 sl ) Siieg
digS Jlazol SIS EMF glis (53, i cslogos
Wb o (oM (69, o) e Al g e

oy Ken g Sehellock’ L3zl b 50 ol gl
0oy ol jskaiaS” (ooldl > G5 b ulua] I oS
bty ol 9008 Lol sl Hl8 wblie e
OA) 0l Slgsan widg diwdld lagye Sy leaS5,8 p
(i plinl obals davly 4 cubolineg iSUl closlie
Flobol e 9 (Sl bz Mg g L)S sbxl
st eSS n p Wlge St b 4 eyl
5595 sleedgy b oS3 5,k jl g axiliS L5b ey S5
PRIl 5l ogun i s o3l el s oas asslus o
5 Schmidt adllas gols b adl cpl cpuioced )5
J » & oli] adlles j )b calles jo 5K
(sorblineg pSUl lodline (12520 55 S)E 59y 2 VAAY
b rabolizag iU (sledlage 5 ¥21 e T i b Sl
0gu> Jse &S WS RS b pll omb wl.{)s
&Sl ABlge j yii 6yl xe yobo 4 Wl sl 30
ol Bae olyen o cusl 4Bl opl (a8l
S oy g ) Sbgr oo )3 b ek elus]
b lizeg S e al dy90 (ol 43 lansly colSs
Saws s 1,3 505 ow j) sl 0393 V10 MT sles
PK]LJ Sl oges sdoyd Frr 0 31)'] oli8l e

vs



VPAY Olansls (¥ o)los 1 D 595

»y&yr#ﬁb&ml)&dﬁa

dog Lyl 30 eg addlil g olyen (gl yali I edlatwl
Ol 38l sniad lis oS 1) gladel (slowsyliS aasl oyl o)ls
g ol 25 50 6)Sbgr daly 4 Pl jlog> (1 o,

oled oo A0l

:&“jﬁw
)8 g ST g opl j0 eaiSeS b ldbgls
Dy o

VO Gdo & diljey o SAR=0.96 W/kg ol jor i g4
Slalllao plosl 8,5 )18 9299 )50 glgal (A codi aids
Gliscs la SAR U olyan o5 iz b (L5 03,005
onl 5o el gt G0 (loile; e gy iczan
B4 epe wwwl w8S 5 elitl 3y50 adlas

)50

(S g5 doras

O Lg)bu.:a.o ]ol,.’{)l as A.Q:JUA UL.M., adlho "):"l @L;
el

1- Maier M, Blakemore C, Koivisto M. The health hazards of mobile phones. BMJ. 2000; 320:1288-89.

2- Mortazavi SMJ, Ahmadi J, Shariati M. Prevalence of subjective poor health symptoms associated with exposure to
electromagnetic fields among university students. Bioelectromagnetics. 2007; 28 (4): 326-30.

3- Krause CM, Sillanmaki L, Koivisto M, Haggqvist A, Saarela C, Revonsuo/A, et al. Effects of electromagnetic fields
emitted by cellular phones on the electroencephalogram during a visual working memory task. Int J Radiat Biol. 2000;
76 (12):1659-67.

4- Koivisto M, Revonsuo A, Krause C, Haarala C, Sillanmaki L, Laine M, et al. Effects of 902 MHz electromagnetic
field emitted by cellular telephones on response times in humans. Neuroreport. 2000; 11 (2): 413-15.

5- Schonborn F, Burkhardt M, Kuster N. Differences-in. energy absorption between heads of adults and children in the
near field of sources. Health Phys. 1998; 74 (2):160-68.

6- Chia SE. Increase prevalence of headache among mobile phone users in Singapore: a community study. Available
From: http://bmj.com/cgi/content/full/320/7245/1288#responses accessed on Dec 3, 2004.

7- Stang A, Anastassiou G, Ahrens W, Bromen K, Bornfeld N, Jockel KH. The possible role of radiofrequency
radiation in the development of uveal melanoma. Epidemiology. 2001; 12: 7-12.

8- IEGMP, 2000. Mobile Phones and Health. Report of an Independent Expert Group on Mobile Phones (Chairman: Sir
William Stewart). Chilton, NRPB.

9- Maria F, Anders A, Leeka Kh. EMF and Health. Annu Public Health. 2005. 26:165-89.

10- The International Commission on Non-lonizing Radiation Protection; Medical Magnetic Resonance (MR)
procedures: Protection of patients, Health Physics. 2004; 87 (2).

11- Ekstrand J, Bjorkman L, Edlund C, Sandborgh- Englund G. Toxicological aspects on the release and systemic
uptake of mercury from dental amalgam. Eur J Oral Sci. 1998; 106 (2 pt 2): 678-86.

12- Bernard W. Mercury Amalgam Dental Toxicity. Health Science. 2004; 12 (4): 99-101.

13- Maier KH, Roller E, Wei B, Cledon PH. Field study on the mercury content of saliva. Available From: http:/www.
Xs 4 all. nL/~ stgvisie/ AMALGAM/ SCIENCE/ tubingen . htmL, accessed on 7 July 2005.

14- Bergund A, Bergdanhl J, Hansoon Mild K. Influence of low frequency magnetic fields on the intra- oral release of
mercury vapor from amalgam restorations. Eur J Oral Sci. 1998; 106 (2 pt 2): 671-64.

15- Ortendahl TW, Holland RI, Rockert HO. Studies in oral galvanism: mercury and copper Levels in urine blood and
in submerged electrically cutting divers. J Oral Reahabil. 1989; 16 (6): 559-73.

16- Mortazavi SMJ, Yazdi A, Khiabani K, Kavousi A, Vaziri-Nejad R, Behnejad B. Increased mercury release from

yv



OSed 3 (S9425 ro Slg= 3ome S IS G135 SpILT pro 5 il 0gaz 03T 1 2l rond Slaoili I ol 5299 S Zlsel j5b

dental amalgam restorations after brain magnetic resonance imaging. HLR 2006 Proceedings, 2006.
17- Aronsson Am, Lind B, Nylander M, Norderg M. Dental Amalgam and mercury. BioL Met. 1989; 2: 25-30.
18- Shellock FG. John V. MR procedures: Biologic effects, safety, and patient care. Radiology. 2004; 232: 635-52.

19- Schmidt F, Mannsaker, Mercury and Creatinine in urine of employees exposed to magnetic fields. A study of a
group electrolysis- operators in Norzink A/S. Odda Tidsskr Nor Laegeforen. 1997; 117 (2): 199-202.

20- Ortendahl TW, Hogstedt P. Magnetic field effects on dental amalgam in divers welding and cutting electrically
underwater . Undersea Biomed Res. 1988; 15 (6): 429-41.

21- Muller Miny H, Erber D, Moller H, Muller Miny B, Bongartz G. Is there a hazard to heath by mercury exposure
from amalgam due to MRI. J Magn Reson Imaging. 1996; 6 (1): 258-60.

22- FDA Amalgam Health Effects Review- DAMS, Inc. (Documentation Submitted). Available From:
http://www.talkinternational.com/science/fda amalgam- health- effect —revie.htm, accessed on 25 Nov 2004.

YA



TPAY Olials P o jloid 1D 093 My S 3y pale 2L gole Al

Title: Mercury Release from Dental Amalgam Restorations after Exposure to Microwave Radiation Emitted
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Abstract

Background and Aim: Mercury or Hydrargyrum (Hg) is the most non-radioactive toxic element known.
Dental amalgam is made up of 50% mercury.. Electromagnetic fields may increase the emission of mercury
from dental amalgam fillings. It was thus aimed to study the effects of electromagnetic fields of mobile use
on the level of mercury released from dental amalgam restorations.

Materials and Methods: In this case control clinical trial, study urinary mercury concentrations of 14
healthy University students were measured both before amalgam restoration (zero level), and on days 1, 2, 3
and 4 after restoration. All the subjects had the same diet. Dental treatment was given for all 14 students;
regarding 2 molars on one side (i.e the side of cellphone exposure), one class I and one class II restorations
with identical volume and surface area of the amalgam fillings). All the students had not used mobile phones
before the study and did not have any previous amalgam restorations. The test group consisting of seven
female students were exposed to microwave radiation emitted from a Nokia 3310 mobile phone (SAR=0.96
W kg-1) that was in talk mode for 15 minutes on days 1-4 after restoration. Seven other female students who
had the same condition matched the first group except exposure to.microwave radiation were taken as the
controls. Urine samples were collected 1 hour after each mobile use (real exposure) and one hour without
mobile use (false exposure). After freezing, the samples were sent to the Toxicology Laboratory of Imam
Reza Hospital (Mashhad, Iran) and mercury levels in samples were measured by cold vapor atomic
absorption spectrometry. The obtained data was analysed by means of a statistical software (SPSS version
13.0) and statistical tests of ANOVA and Student-t at the significant level of P<0.05.

Results: Our study demonstrated an elevation of mercury level released from dental amalgam fillings after
exposure to microwave radiation emitted form mobile phones. Mean (+SE) concentration levels of mercury
in urine samples in the case group were 2.43+0.25, 2.71+0.27, 3.79+£0.25, 4.8+ 0.27 and 4.5+0.32 pg/L one
day before the amalgam restoration and on days 1y 2, 3 and 4, respectively. But mean Hg concentration
levels in controls were 2.07+0.22, 2.34£0.30, 2.51+0.25, 2.66+ 0.24 and 2.76+£0.32 ug/L on the respective
days.

Conclusion: Results obtainedfrom this study show a significant increase of the mercury release in urine
after mobile phone use. This finding confirms early reports that showed an increased release of mercury
from dental amalgam restorations in undersea welding.
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