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ABSTRACT

Objectives : The purpose of this study is to investigate the correlation between amalgam
restorations and urinary mercury levels in children for 1 year. Amalgam restoration has been
widely used for over 200 years., But released mercury from amalgam can increase the concentration
of mercury in the body.

Methods : The subjects were 463 elementary school children, Oral examination, urine sampling,
and questionnaire survey were performed at baseline and after 1 year,

Results : Amalgam restoration increased the urinary mercury level to 0.5510.13 ug/g creatinine,
In the regression analysis, variation of urinary mercury excretion were positively associated with
amalgam surfaces and fish consumption,

Conclusions : Small amount of mercury release from amalgam restoration was closely associated
with increasing urinary mercury level,
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Table 1. General characteristics of study participants Unit @ N(%)
Characteristic Total (N=463)
Gender Male 240 (51.8)
) Female 223 (48.2)
Household income(won)” 2,000,000 126 (27.2)
2,000,000< <3,000,000 102 (22.0)
_ <3,000,000 127 (27.4)
Brushing frequency 1< 32 (6.9
2 189 (40.8)
3< 152 (32.9)
Dental visit
(6 month)’ No 141 (30.5)
Yes 221 (47.7)
Chewing gum Hardly ever 220 (47.5)
(1 week)
More than once a week 141 (30.5)
FEating fish
(1 week)" Hardly ever 65 (9.5)
1~92 266 (39.1)
» 3< 63 (9.9
"(excep‘oed missing data
0.18+0,05 ug/g creatinine =7}5}3aL, opdzk ZH A Ho| 7+
23 09|t Aol eF2g e et 0.2610,12 ug
350 /g creatinine 2751 0w, opdRE ZAAHE] HEL Gl
- 19175 9] t/Ake} opdit S Hol 7Rt 67782 oAt
8 250 oMM kPt Zbzf 0,0190,05 ug/g creatinine}t
500 : _ 0,55+0,13 ug/g creatinine Z7}3F 71 0.2 LR} AHlz o2
£ 150 Tl AR e 318 B 4 s, S ofd
Bl - _ - - - -
2 100 i X Ho | 71t di Aol A oAt SR He] 7Hast
™ . Q7L WBP} Qs AR ke e] S71Eo)
- 2 A0 ERITHp(0.000).
deciduous teeth permanent teeth
Fig. 1. Number of amalgam filling surfaces 3 h%—f—%%E t,_ﬁil'gl' J_l-'-_I'E._:‘_Q_?_'
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Table 2. Variation of urinary mercury level according to change of amalgam surface for 12 month

N Mean=*SE *
(ug/g creatinine) P
Change of amalgam surface
Decrease 90 0.26+0,12* <0001
Unchange 191 0.01+0,05™
Increase 67 0.55+0,13"
Total 348 0.18+0.05

"The data were analysed by one—way ANOVA
APSame letters indicate no significant difference between groups by Tukey
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Table 3. Factors affecting the change of urinary mercury level for 1 year by regression analysis

Model | Model |I
B o] B P

Change of amalgam surface

Decrease or cof rof

Unchanged e e

Increase 0.677 <0.001 0.672 <0.001
Gender

Male ref,

Female -0.072 0.618
Brushing frequency

1< ref,

2 0.266 0.436

3< 0.1 0.753
Dental visit(6 month)

No ref,

Yes 0.10 0.456
Chewing gum(l week)

Hardly ever ref,

More than once a week —0.019 0.869
Eating fish(1 week)

Hardly ever ref, ref,

1~2 0.476 0.024 0.441 0.032

3< 0.605 0.021 0,585 0.024
o] Rl o]8akolar, AR, A& Sl4, 2T o7t 9] Fg2-5te H3to| WA= Pk Bkl Sl AR
ATOIR 150 A A 9 S Beo] 5ok ofglol o A Aalslelct, ool
SEFIAIZATE Model 10f|45= TF2 5945 A2t opdzt ofgh k= & 403" O HIHAY 2409t ofsHAY 2237 0.
A kg A FR] sl G vA= 2 FEo] et At27] didRke] Bat ot 24

QQlog vepyltt, opdzt SR Tt wstkglsol AW = A4 28370, G2 0.2971 ©191aL, 1 Sl

Blel} S7ket 497 mF s o] Wslel oFe] Hede, FA7F 2,00, G2 04170 o] Aet, f-2fuet tiEA] 47 A]
AR BlE E=3E ALY WA o= 9o vlalsA] 43S o YA H7] obE ol Hat opdt AW = 287 %
7} EobAE 2ol o) Hedo] Sl slem oo} %20l Hlas Ex] QA o] olte] At
Uebtth, HERAQ Model 20041 oz U F glo] mId £EUS o 4 glglck
7Rl AR ST g-s o] HEle] SA A 0w oPIRt 2| WHO| Halfo] whet t/dAE Erote] SRAIA

SOlsP o) BRINS L W Ueedc,

il O
¥ 3 29

o
K

OPIHR2: AHSIHA L AlzAlZto] Bl ARg-o] 1hH3to]
4 Rjoto] A FHA R ARGE L U, B3] B
A& weE= A4 obizt S0l TS M| o] o
A3t ek, opigto]l G 28 QA 7]l
elo] =lo] fafat 4 Ao, FpAYE felEle o0
ol ol Aol mA= Yol 79 flrtal His7|e
a4 oL il del diaia ofds] ko] Ear Qe

o] e A Ul oFtt St 197t HelRfe] ool

Ao A AR w0 Wt dhe S o ofd
A FAx o] Zhagt 9078 9] ARk Al 27 1.1240.60
ug/g creatinineo]| A} 1 % 1,38+0.13 ug/g creatinine, H3}31
= 19194 9] tjAFAFoll Al 271 0.9640,03 ug/g creatinine®] A]
18 32 0,9810,05 ug/g creatinine, OPRYT =72 x| Ho| Z7|5t
67'59] TR oA 27] 1.2040,07 ug/g creatinine®f| 4] 1
B 1.7510.14 ug/g creatinine® LJEFGTE t)AAFEQ] Wt
e Hik= A A S 2= 0,1810.05 ug/g crea-
tinine 57 F5FS1aL, ot SR HO| F7RRE 6789 At
o A+= Hat 0.55+0,13 ug/g creatinine =7}t E}, opdt
310 Ao ZHaB WiEtol gz A Weko,
2 e b ] 71 BRI 4 QA ol



ST - s - 2|A8] /LR HEAXY

Aol S71et i gAfol|a] okt F7dx|Ho] st
S WSV Sl AT g0 e) S71E
2 A0 et Ao R wgetsi) 27 4
& 04 8 Sl B0 Bl s
o S 7oz AZIE} o] & ZholslilAE

oFHAY %{ﬂtﬂo] %7%3} dgAfolA g Ele S71%
o] & Zo& BRlxo], opt it || ofgt 4t ket
2ok JrS ujHS 7oz AlgHrt Khordi-Mood
518)3} Bellinger SV opubrt ZHE0] QI9E iAo
A opabt S22 B oyl EAH o7 90l5l Z7)s)
kL Sl Link 572 oPEtt FH @ ke SOFEE
3 g AT Z7kslctal B aslelet T3k Richardson S

& opdt T AT 0.2-0.4 ug/day Tx= Xlo}d 0.5-1.0

E\l
OiN‘

W) S A B B | g Atk ol
o}, o] AelAE 1dg obg FAL At
O BB A4 AT
Hole Bhlg 4 99tk

WO E] Wl TS A 8L Sela] 9]
) kegg-e o] Walo} Helo] Gl 0lOR oblkg %
A AWe] Wstol e} A, 3142 31, 2 Nt At
Wl R 15017k 7 AA W AAIAE made] E3he
A Sl st A oA mRel e ot 371

Awe] 7t wistglgol vla) Z7Hek A oM, BHEF
s 508 AS) vtz A9k oIt 41517 gold

T o WS e TR ot T4
Aaef wsfel AHF 7} e 4&;&4 ‘ﬂﬂﬂﬂ 574]242
2 oA o dde vehlie 2
A, W2 AE0] mFE ol P% 03523%
f.9lo] opfzh FAluh AR Batskar 9l
it ﬁﬁb ARSI} AR 2 HERAL loh 5
3] 71% S HHAOR ot S I TS
= S & A7t el lvhd o] tellde
1A Hele Artstol Hel/de 78kl ordtt 5
Ao Hofe} eFaps o] o] S Rl
AT

o] A= AR A|ofo] Fisto] thyAE el 2kl
7] o] QLATE kA7l ki Felzt 9)
1, A oA 5 ot o] LASHAL Wabt gl
] vl oligt Zwo] 27kt bl ugeo] A
Ao v Uehdeis Alebe] ek, 2ite] Holat 5
sttt 7R A0 AAEe] glof HFH R Tl

AYARE AAISIAL QlaL of2iet o] ot A[we] S}

%>
nl

=) J_
oru (T e, r
ox,

4 2 Fl

EERIZY| ofs9l oty EWED RFES2EE: 19 FHZA 429

E HUA & o fE AR dAtol] Zholdt digie) opt
2k AR SAAEE 242 27] 02070014 19 B 4172
7L 27] 0, 297H oA 14 2 0,507} Z7}E0] HgloLt,

ARE AW A= 27] 4.0070014 1 5 7170 = F7F
ao] thEEo] WEE -t 1‘1101]*1 AIREE o] A3 H
A2 Bl ok 4 ek, Eok e m ol ks niAl=

VAL S deld g o

SR} %_El mﬂxwﬂ o}
o2 14 EJ ZAfslo] obalzh Awo| Melel ket
= wslge] Bale aIF ol oulsh

1. ofulzt FAHA o] Z7at el A ofulzt S
o] FABHEAL HBP/} Gt AR gL
of Z7Eo] 27| Uehet,

2. oFIgt FAXWO] F7hek AN 3} ke 5o
A et Eet ool Beade ekt

el 4
G QU7 o] ofglolofA] obatek Agol et 7174 4
5 oj#lo] WRT Aol F oF FLUY FHATL

TR dad AR AR,

ifé—olﬂ}i X*Xﬂ iﬁ«l T ¥ 7

References

1. Ministry of health and welfare, 2010 Korean national oral health
survey. I, Survey Report, Seoul: Ministry of Health and Welfare;
2010: 178, 201.

2. World Health Organization, Elemental mercury and inorganic
mercury compounds: human health aspects, Geneva: World
Health Organization; 2003: 4-5,

3. Faculty Council of Korean Dental Material, Dental materials, 6th
ed, Seoul: Koonja publishing Inc; 2011: 220—2,

4, Skare I, Engqvist A, Human exposure to mercury and silver



430 J Korean Soc Dent Hyg 2014 ; 14(3) : 425-30

released from dental amalgam restorations, Arch Environ Health
1994, 49: 384-94.

5. Sandborgh—Englund G, Elinder CG, Johanson G, Lind B, Skare
I, Ekstrand J, The absorption blood levels, and excretion of
mercury after a single dose of mercury vapor in humans, Toxicol
Appl Pharmacol 1998; 150: 146—53.

6. Back HJ, Kang KH, Kim JH, An experimental study on the effect
of children's range beverage on bovine enamel, J Korea Acad Ind
Coop Soc 2009; 10: 25239,

7. Olstad ML, Holland RI, Wandel N, Pettersen AH, Correlation
between amalgam restorations and mercury concentrations in
urine. J Dent Res 1987; 66: 1179-82.

8. Hahn LJ, Kloiber R, Vimy MJ, Takahashi Y, Lorscheider FL,
Dental "silver" tooth fillings: a source of mercury exposure
revealed by whole—body image scan and tissue analysis, FASEB
J 1989; 3. 2641-6.

9. Song KB, Lee YE, Jeong SH, Kim HY, Kwon HK, Mercury
distribution and concentration in rats fed powdered dental
amalgam, Arch Oral Biol 2002; 47: 30713,

10, Kim DE, Song KB, Mercury accumulation in human tissues from
restored dental amalgam, J Korean Dent Health 1998; 22:
69—80.

11, Luglie PF, Campus G, Chessa G, Spano G, Capobianco G, Fadda
GM, et al, Effect of amalgam fillings on the mercury
concentration in human amniotic fluid, Arch Gynecol Obstet
2002; 271 138—42,

12, Samir AM, Aref WM. Impact of occupational exposure to
elemental mercury on some antioxidative enzymes among dental
staff. Toxicol Ind Health 2011; 27: 779—86. http://dx.doi.org/
10,1177/0748233710397420.

13, Oh AY, Choi YH, Jin HJ, Park JH, Kim YS, Kwon HJ, et al.
Current status of the types of dental filling and preventive
materials among children in mixed dentition, J Korea Acad Ind
Coop Soc 2010; 11: 1483-91,

14, kstrand 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:
678-86.

15, Ganss C, Gottwald B, Traenckner I, Kupfer J, Eis D, Monch J,
et al, Relation between mercury concentrations in saliva, blood,
and urine in subjects with amalgam restorations, Clin Oral
Investig 2000; 4: 206—11,

16, Kin JW, A Study on occurrence of porosity and leakage of
mercury in dental amalgam's inside, J Korean Soc Dent Hyg
2010; 10: 53140,

17. McParland H, Warnakulasuriya S, Oral lichenoid contact lesions
to mercury and dental amalgam——a review, J Biomed Biotechnol
2012; 2012: 589569. http://dx.doi.org/10,1155/2012/589569,

18,

19

20.

21

22.

23.

24,

25,

26.

21

Khordi—Mood M, Sarraf—Shirazi AR, Balali-Mood M. Urinary
mercury excretion following amalgam filling in children, J
Toxicol Clin Toxicol 2001; 39: 701-5,

Bellinger DC, Trachtenberg F, Barregard L, Tavares M,
Cernichiari E, Daniel D, et al. Neuropsychological and renal
effects of dental amalgam in children: a randomized clinical
trial. JAMA 2006; 295: 1775—83.

Link B, Gabrio T, Piechotowski I, Zollner I, Schwenk M,
Baden—Wuerttemberg Environmental Health Survey(BW—EHS)
from 1996 to 2003: toxic metals in blood and urine of children,
Int J Hyg Environ Health 2007; 210: 357-71,

Richardson GM, Wilson R, Allard D, Purtill C, Douma S,
Graviere J, Mercury exposure and risks from dental amalgam in
the US population, post—2000, Sci Total Environ 2011; 409:
4257-68, http://dx.doi.org/10,1016/].scitotenv, 2011,06.035,
Kingman A, Albertini T, Brown LJ, Mercury concentrations in
urine and whole blood associated with amalgam exposure in a
US military population, J Dent Res 1998; 77: 461-T71,

Castafio A, Sanchez—Rodriguez JE, Cafias A, Esteban M,
Navarro C, Rodriguez—Garcia AC, et al. Mercury, lead and
cadmium levels in the urine of 170 Spanish adults: a pilot
human biomonitoring study, Int J Hyg Environ Health 2012;
215: 191-5, http://dx.doi. org/10.1016/].ijheh. 2011.09.001.
Abdelouahab N, Vanier C, Baldwin M, Garceau S, Lucotte M,
Mergler D, Ecosystem matters: fish consumption, mercury
intake and exposure among fluvial lake fish—eaters, Sci Total
Environ 2008 407: 154—64.

Batariovd A, Spevackova V, Benes B, Cejchanovda M, Smid J,
Cerna M, Blood and urine levels of Pb, Cd and Hg in the general
population of the Czech Republic and proposed reference values,
Int J Hyg Environ Health 2006; 209: 359—66, http://dx.doi,org/
10.1016/j. scitotenv, 2008,09.004.

Baek HJ, SaKong J, An SY, lee HK, Song KB, Choi YH,
Association between amalgam removal and urinary mercury
concentration: a pilot study, J Korean Soc Dent Hyg 2012; 4:
431-8,
Brownawell AM, Berent S, Brent RL, Bruckner JV, Doull J,
Gershwin EM, et al. The potential adverse health effects of
dental amalgam, Toxicol Rev 2005; 24: 1-10,



