e d9 R Jrol dlio
9 o908 O wlwid 4l jol ogua Clils (L5 !

FGlis Loy " (sest ol i Y9 dabl (6 p5T me

oS>

.o

b s agalge Jus 1K 551050 505 o Sygo blinl b ogn b Chngoue st cde a sl I oxlisl 18 g EW S
Clal (g yS0)uil nllas ) 5l Gum 3310] oyl & 1y gl oM Bl o 45 it ogen ey liitiol Lo 3 SISl
D9 WAL Jlo 53 o o (somo b Jlanastio g (cogas IS5 55105 Hl)0l g

Vg (ony paastio Sbjlis 85 Ve qcages Sjlid j3 YO alale 5 (oS~ ogs adllae nl )3 10T (b
5 18 colnn 3,50 3,8 (5 o V) ) diged A5,5 5 gy 3y90 <158 095 e 4 oger L dgelye ot 33151 i
sy b ol il (g pSojluil (ol la (priwcils jl eliul b glol g clald 5 ond 485 ailj, (slad > I g9
Sl g 4355 (VV/0 Lol o) SPSS (glel 38l 5 g 5SSl g 48, ANOVA 9051 5l ookl b ¢ Julos g duogs (5Ll
O=+/+0) Kb

IS 098 5 ANY EVVAUG/N ooy pmawaste AIVFEYN UG (oges K3l Il ogn (1Sl slbaidl
odnline omeyi Cpmaaste g woges B30 e oyl ogn cdale )3 (6)ls dme Cglis el cowd 4 VAYEV/VY UG/
@) 39 J5S 09,5l 5VL (e ©ygo oS (ranaStie g (sages B3 3l oge clale oS Jls 3 i
(P=+leo) gP=2/eer iy

) 518 s il o 1 a8 e ol el dmsly pgos I 5Vl (B30 ol o (e d 51 56 e donil
S35 g ¢ Sl3d pEILel 2 gullS” slaojly

FV1—F15 :(F) 19 PR iz (Sib jy pole alSitils ale dloxe

IR VAR RN WA/ $/1Y 2dl,s

Ol gt edguiie (K3 pole oSl ¢ (S50 0aSD (oo 5 09,5 ¢ S5l Gl S ye ¢l '

) i o (S pole olSsls o S50 05l ¢ gaga s 09,5 ¢ 115> dlge ligios S po loslin] Jgpme iy
csono 5 09,5 = S 3515 0aSild = (63131 e —apuiio 1 w0l
velayatimf@mums.ac.ir : Sog Sl Gy AMYRB-- =0V Viples  AAYAD-V=+DVY zpals

] i ogas S plis "

Ol e e (Kb, pale oSl (Kb 02K bt 09,5 5 (Kb ol Sl S pe il

¥\s



1¥a) ¢ b)lo»i'tﬂ‘ q 2)9>

»)uéw){"o,l:bl;wbuoln‘um

b s slaagalye ool sln () cnioles o
0 ) 8bige J oger b ol o515
Lo o dlgo j3 aS D> dgng dlael pl 4y S
albwl d> e e dbul clp @)y demg clastisl
ol Jhg caload ()15 21590 VO )l ogex jlne
A3 (V) cwl R BB e 3 (mas @Me clale
sl dpzlye I 4 (IS 55103 53 0gex b Clagouns
4 baye OIS cole) b gl (Jg )b 229 adnen
0 0F D) &) by Jois 4 1y s o) coges cli
Il og chli opSoiul wdlae cpl l Coam
b ol duglie 5 oey Glaasis 5 oges S5l

390 J55S 03,8

G (95
) ) e 5 b oy eyl 53
oey paasie SBIEIN 5 (eges IS5 48
B3I 038 | S ax dade b gl
SPpiges wdld Joro (sy0ed gblio ol 2 ¢ goges
YO olasd o Bolal Cype 4 faetme g M glaab
pllas (> oaySS oyl 5l edliel b ¢ eges Kbl
> bl g g el didlaie )3 S e g (SR
JS sl (VYY) (8 cldlbs b sdelcuwnd 4 diges
ax oll p cadhate 2 & e ol Cand 4 lndiges
2 g b 0 Lawass (olis wddld by Sl
pla (olol Cund 3k 2 cadlato po 53 jlai 390 dlus 4l
B ol a5 5550 348l ool Solal & ygo 4 ( S i
D5 Ol ooy manastie jl 58 Ve o poogde
eehs gl jh Jlo S JBle al Ko ol
Pl by 5o g Al awdls Wl b ) g Jeass
b o ) joy chad b gy Bl lie 4 5 iegR
09)5 (sl il aily Jusl ol ) 4 ain )3 (pac
5 (g) Ly el plimlont & oSl ollest 31 )55

¥yY

.

o0
e oo odliiwl D a5 (gl &S (lodlo oy Soses
Ol 08 S5l e 4 ol 28 il oSl pISIL]
(Sbpld > ALl Ve dp,l8 Ly 5,5 ey
wdlo cpl (V) Conl o] ol 3,) g Jgud JB yoe ¢ S
olyan & (e g @B w0y bidae) 5B aix 30 5l oS5
e oSS |y O] Sy AR 39d> 09> S Cuwl 0gu>
I dm oS awlie S5 L1y o9l Jgae olils S
polic aplis g 2l S5 oy Sk g paigsh
333,155 g3 9 331 Sygo A Jgeme yob 4 a5 1) 9STg),
05 Sy H Sk 5 (npcew ogr S kS
cde a pBILT 5 ooliswl (il ola Jlo 5> (V) ol (o
08 B slams )3 48 Jygo 4t 039 ol yen (6 yidn
U as el ogn jl b sl clbs Jlas] v
k29 BB e a4 edS wix o wdle cpl l eslawl
Oere Gl €9 e Jl G dbml 50 g b el
b Oy Jeb ol ) S S ) e
Mo “514.1‘ (i dhd)kﬁ ‘Jbbyﬁ srg)lew
e (3o sl 9 (S9er9n CASe o B9y 5 (3
ety (0 =) 35 o)Ll peac g ()55 prane
oelaidl ogs 4y ) (g iy duoyd (S 1l 395 5 )l
O (SWilid sy &S A op e e 0
DS 258 3 1) il o Wlgiee G Al
(5 F) 2950 283 Jal ayb 5l ol placl cond oyl plo
3935 10 8UgS yeo e | (g3 )0 oge clale &S Lol
SYsb sbaralse L) sy wwul Hl3)05 5 59, aw
S (A ) g edlial (gylpl clisles] e
prkes ol oge (5uSeilul 4 L o L Sldllas



OLSed 9 (5 ST duzmo

dno e OIS jpilais Yol ogus Clile (L))

.(P:’/’\) Dy' Ltb09)§ )9 uaLQJ S99 o..\...thbuLw ‘uwl.’)la
ol PVES wi,La O Coldl ypiomen E(P=~/~“)
9 ogime J5S 09,5 5 (e paasie S50
_(P:./..\)

Cdlis sy (geges BjlE 5 e paasde
(P=+/AYY)

(o9 3100 )30 09 (i hrog (SBLaSLE -Y Jgan
J5S 89,5 9 som i (i

Thw | gpeS |
. D e L . ;
Sidome | o b e Sl | S 09,5
Jloie %
IYEA S5 55
MYy | v | s | v [OF
(p9eE
L IYoY aaia
YA-YE | ava | oany | i
ey
Jees —¥/y.
| WY | OVAE | v | S S
)

Ml eg Oliee o cobRog cnl sl ulul
S 09)5 b (oo maasile g (seges (BuBjl
Ohgy wlde by cpheudl g (b dae ool
SySojlil 5l aS 5 Yoo Jlo o l)Ken 4 Oliveira
Ui..i})’{,ﬂ).}b OQMlJ 0gu> O‘}{,o Lsfli})‘ 61){ o)yl 09>
Sl 8 (So3olin beomdily 09)5 o (o) sxe gles
3o Sl Gty 09,8 L plSILT L apalye
ool am s a8 xe cpy 9 lis AL b agalge
(VF) e,
ol 5 s 3obo adllas guls b abl pl puiced

o plalojl o U5 ly g 0ol olem 2929 g
olStlof] 4y e Jloyiye Jg s o 2929 &l J 0>
092 b (Jad dgalye LgSomn 5 Kdg 03,5 axrle (635 50
JysS 09)3 Caxes i odliiw] Clbgly &y 4 il
dyge G I gl Culd) Sl Gy g HE Ve
2l s Yo e 4 liges cadllas
& opell Gl b g 1 4 il slage
S digns 4 bl 5 0 ool Jlil bt om0l
A6l s e g9y g Cesl $Sen S e
N gapd 1 JE (sl Sl S aee oS
(G5 (il )3 L85 Cpgo aiin Sl s, 5>l
ool il olSiwd L3l oge (spSoinl sl
p;Y .5 eolawl (PERKIN-ELMER, model 3030)
05> e dKwd SKisles doio (59; &S Cwl Sd @
loie 4 oxe YL g odd ol dbasd > el
20,5 ol gl 52 259 ol iged )3l oge (e
buwg oy jl jw sl I sdelcwd 4 glaodls
Sy (oS s opgeil 5 @b Sy ANOVA (505
Opaastie (oges GB35 51l ogr (x0le duylie
ol b g +/+0 (5> gne haw ) (S 09,5 9 (oo s
Jibs g a5 (VW0 (iulyg) SPSS (o)lel 58l 5 |

INUAILY

asy
S 405 YA 5 cobe ya5 VW Kb5l0s 09,5 o
Ldgr Edse 4 YA 9 She 405 FY 55 aald 09,5 ;0 .0y
O dalllas cpl o 51l o 0ad 6,805l oge clale diols
oS dslllas 350 33l dor jd a5 Wb s YYUE/ =4/
clle 4SSke sl 5 (YO Hg/l) Low abwl 3> )
ANFEYIV- UG/ egee G500 ol oge
05,5 o ANYEVNVAUL/ oy Laaste K50l

U s () Jeds) a5 o VAYEVYYUE/IL 8

YA



1¥a) ¢ b}lo»i'tﬂ‘ q 2)9>

»)uéw){"o,l:bl;wbuoln‘um

9 eoes OB (AU g m Pdre Sl
SVl iz Gy 298 Sy oo paasie
30 oges K55510 S sdes Cuowd a5 bl jl 08
a0 ST L g5 53 i dglye ccial AT b SIS g wanys
o b 5o stme e Ll (Sile g 0392 (el g0
laslag

09)5 5 2 L3 e e ol lagh
(YOUE/D) mMe sbul sl o 5l S bl
5 Suendsen uicv s b sl pl &8 wel cunda
P9 Oy (Y8) 595 VeV e Jlo o oS
S 5 domis

O35l ol oges clale oS sl Ll adllas oyl
Shacwl 5YL (oole poye > sddodalin clale | 4y 3]
9 3 3939 0gu> coliol Byae Jis! a5 uc.\ot.o
Ao bl eg (i p Mg o5 (alayeS eluly
Ol 9 0l 52 290 o9sd 9 Pl 2,187 B9y B 5l el
allae G plgie 4 wsrd o plalme > clld
23,5 o dpogi 55Lye

S 9 g

&S Spde (Sbjp pole ol imgdh Coglee
G 1) el asbpbl jl 485y b ol 5l coles
D)5 o (S10,38 o ;ST el ALBID s ge

5 (8) ¥ o¥ Jlo 5 o, Kan 5 joshi (JO)I¥AS Jlu
9 oS50l ol og e o JDxe Cglad g
adlllas 3 ool Cawd 4 ol b Lol cn] gunens ¢ )5S 09,5
35 Sl (VA) YO Jlo o o Kes 5 Jaclyn

ogex B b oS5l dpalye (JSE o ptere
Gl g odd o )ly il 3o ) ege b Al
el qoh 53 oge ojlul 5l e @eas (W )) 258
T R
2 St SOl 5 odd Juad @Mle @gd puiy
Oliee sySojlil &y plu8l laasce ¢ > pnod 4 LNigd oo
N pBILT 3L g Jbu b sl aalse
$9y » g puSoilul cpl (Ve AR) Wilodged  Sbjuslais
il Gly Ygeme sy sy e 90
odliznl (gl Slislejl 5l wie SYeb (slaagslye
d.?!.u..) 6.919 )9 cd)‘).)‘ 0gu> (YY Y & A ca) .)94»@
Loy adbie alS @ 03 pbp 1 ey ol ild
£ Lo ok U5 & o il 3 & LIS @l
(\J\c FY XY A sa) .))‘.) L;.a.h‘.oib ‘.))‘.) d9>9

05> Olise (385 pl ladidl ool p poocen
(oo panie g (eges SERINY 3 )l
el b ol ol bl acsls oo Lo gb bxe wgles
2 e (W) e 5 o)l helow! by sslcanda

&b

1-Powers JM, Sakaguchi RL, Craig RG. Dental Amalgam. In: Powers JM, Sakaguchi RL. Craig RG Craig's Restorative
Dental Materials. 12" ed. Philadelphia, PA: Mosby Elsevier; 2006. pp: 255-9.

2 World Health Orgnization. Environmental Health Criteria 118: Inorganic mercury. Available from: URL:

http://www.inchem.org/documents/ehc/ehc/ehc118.htm

3-Roberson TM, Heymann HO, Swift EJ. Dental Amalgam. In: Art and Science of Operative Dentistry; 5 ed. USA:

Mosby; 2006. pp: 163-8.

4- Mandel ID. Amalgam hazards: An assessment of research. J Am Dent Assoc. 1991; 122 (8): 62-5.

¥ia



OLSon 9 (6 ST uzxo Aw)wuls‘a)?|xbjbé|b,.~>uhls‘5:b))|

5- Molin M, Bergman B, Marklund SL, Schiitz A, Skerfving S. Mercury, selenium, and glutathione peroxidase before
and after amalgam removal in man. Acta Odont Scand. 1990; 48 (3): 189-202

6- Chang SB, Siew C, Gruninger SE. Factors affecting blood mercury concentrations in practicing dentists. J Dent Res.
1992; 71(1): 66-74.

7- Langan DC, Fan PL, Hoos A. The use of mercury in dentistry: A critical review of the recent literature. ] Am Dent
Assoc. 1987; 115 (6): 867-80.

8- Hongo T, Abe T, Ohtsuka R, Komai M, Okiyama T, Amano K, et al. Urinary mercury monitoring of university staff
and students occasionally exposed to mercury vapor. Ind Health. 1994; 32 (1): 17-27.

9- Ulukapi I, Cengiz S, Sandalli N. Effect of mercury from dental amalgams on mercury concentration in urine.. J
Nihon Univ Sch Dent. 1994; 36 (4): 266-8.

10- Morton J, Mason HJ, Ritchie KA, White M. Comparison of hair, nails and urine for biological monitoring of low
level inorganic mercury exposure in dental workers. Biomarkers. 2004; 9 (1): 47-55.

11- Kelman GR. Uurinary mercury excretion in dental personnel. Br J Ind Med. 1978; 35(3): 262-5.

12- Naleway C, Sakaguchi R, Mitchell E, Muller T, Ayer WA, Hefferren JJ. Uurinary mercury in us dentists (1975-
1983): Review of health assessment program. J] Am Dent Assoc. 1985; 111 (1): 37-41.

13- Khamvardi Z, Asari M, Maleki K. Survey the amount of mercury in urine of Hamedan's dentists with more than 4
years work background. The Journal of Islamic Dental Association of Iran (JIDA). 2006; 16 (2): 42-8. [Persian]

14- de Oliveira MT, Pereira JR, Ghizoni JS, Bittencourt ST, Molina GO. Effects from exposure to dental amalgam on
systemic mercury levels in patients and dental school students. Photomed Laser Surg. 2010; 28 (2): 111-4.

15- Sadeghniat KH. Pahlavan D. Survey situation of mercury in blood of Medical school of university of Tehran's
dentists. Medical school of semnan university. 1386; 8 (4): 223-8. [Persian]

16- Joshi A, Douglass CW, kim HD, Joshipura KJ, Park MC, Rimm EB, et al. The relationship between amalgam
restorations and mercury levels in male dentists and nondental health professionals. J Public Health Dent. 2003; 63 (1):
52-60.

17- Esmaelisary A. Zolfaghari GH. ghasempouri M. Shaegh SH. Hosna tabatabae M. Survey efficacy of age, sex,
workbackground, speciality and number of filling tooth on amount of mercury in urine of Tehran's dentists. Dentist's
Islamic society. 1386; 19 (1): 97-104. [Persian]

18- Goodrich JM, Wang Y, Gillespie B, Werner R, Franzblau A, Basu N. Glutathione enzyme and selenoprotein
polymorphisms associate with mercury biomarker levels in Michigan dental professionals. Toxicol Appl Pharmacol.
2011; 257 (2): 301-8.

19- Fung YK, Molvar MP. Toxicity of mercury from dental environment and from amalgam restorations. J Toxicol Clin
Toxicol. 1992; 30 (1): 49-61.

20- Jakstad A. Mercury excetion and occupational exposure of dental personnel. Community Dent Oral Epidemiol.
1990; 18 (3): 143-8.

21- Molin M, Marklund SL, Bergman B, Nilsson B. Mercury, Selenium, Glutathion peroxidase in dental personnel.
Acta Odont Scand. 1989; 47 (6): 383-90.

22- Svare CW, Frank CW, Chank KC. Quantitative measure of mercury vapor emission from setting. J Dent Res. 1973;
52 (4): 740-3.

23- Berglund A. Estimation by a 24 hour study of the daily dose of intra-oral mercury vapor inhaded after release from
dental amalgam. J Den Res. 1990; 69 (10): 1646-51.

24- Begerow J, Zander D, Freier I, Duneman L. Long-Term mercury excretion in urine after removal of Amalgam
filling. Int Arch Occup Environ Health. 1994; 66 (3): 209-12.

25- Svendsen K, Syversen T, Melo I, Hilt B. Historical exposure to mercury in Norwegian dental personnel. Scand J
Work Environ Health. 2010; 36 (3): 231-41.

¥y



IFQ) G ojled 19 595 3z S 3y pole otil> sole o

Abstract Original Article

Evaluation of urinary mercury concentrations in general
dentists and restorative specialists in Mashhad in 2010

Majid Akbari', Fatemeh Velayati moghaddam’', Amir Ahmadi’, Reza Afshari"

Background and Aim: Amalgam is used in dentistry cautiously, due to the toxicity of mercury in dental
amalgam. Dentists are exposed to mercury vapor in their routine occupational practice, which can be harmful
to their health. The aim of the present study was to measure urinary mercury concentrations in general
dentists and restorative specialists in Mashhad in 2010.

Materials and Methods: This cross-sectional and analytical study was performed on 45 general dentists, 10
restorative specialists, and 70 controls without any exposure to mercury. A 20 ml urine sample was taken
from each of the cases before each one's routine occupational practice. Mercury concentration of urine was
measured by means of an atomic absorption spectrometry. The obtained data was analyzed using one-way
ANOVA, Duncan tests, and SPSS software (V: 11.5) at the significant level 0=0.05.

Result: Mean (SD) urine mercury level of general dentists was 9.26+ 2.70 pg/l and 9.13+ 1.73 pg/l in
general dentists and the restorative specialists, respectively; and 1.84+ 1.73 ug/l in the control group. There
was no significant difference between urine mercury level of the general dentists and restorative specialists
(P=0.833).

Urine mercury levels of general dentists and restorative specialists were greater than that of the control
group (P=0/000, P=0/001, respectively).

Conclusion: Although the urinary mercury concentrations in dentists is higher than that in the control group,
it does not reach the toxic level.

Key Words: Dental amalgam, Mercury, Dentist
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