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Objectives: Dental amalgam is a widely used filing material for oral cavity, The released mercury vapor
from amalgam could have systemic adverse effects potentially, The purpose of this study is to evaluate
the relationship between dental amalgam and urinary mercury levels in children during a 6-month times-

pan,

Methods: A total of 525 elementary school children participated in this study, Oral examination was
carried out from one dentist, Urine samples collected at baseline and at 6 month were analyzed for
mercury and creatinine excretion, Additionally, general characteristics of subjects were surveyed by a

questionnaire, The statistical analysis was performed using the SPSS 180,

Results: Greater amalgam surfaces were associated to higher urinary mercury levels; this tendency was
similar at the 6-month observation after the correct baseline data, In the multivariable model, urinary

mercury excretion was only associated with amalgam surfaces positively,

Conclusions: Even a small amount of mercury uptake from dental amalgam has been associated to

increase the mercury concentration of urine,

Key Words: Children, Dental amalgam, Mercury, Urine

N E off obd4} SAd=ol AT vlFol ARk Brdo] g-of= At
Ao 2 ole] ntE|HA A&H0F 508 Sa|AlA Q1A o]
A Hg 0P A LS Aok FES AREN 19 G vl 5 deP

A7 ol A5o2 27 o] dA7HA] oF 200 F<t B AR T 2ol 3719 e A Aol = AL, T
Eo] ghh. 2ato] fal 27Ank g gtow S w o AA 3 YAET AR SRHE PR d/dolA] g ARgE L 9
Folgks e 7ML AL, @ 7R AREEEA P W 7] el £ 28 B Aol B dRR AE 4 2
T, FAAR S olv] ASHAN. ST NTE opf g th 20 eFE YA o R e A A0 A, el X
2 P2e LU o] SO YT FHIR o] FoAA AL W & P 3 F2 ol FolAH, AAle] ek AR obdzt

Copyright © 2012 by Journal of Korean Academy of Oral Health

@ This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

JKAOH is available at http://www.jkach.org | pISSN 1225-388X [ elSSN 2093-7784




298
J Korean Acad Oral Health | 2012;36:297-302

& 77 §7)503} BAGL o] 2l ) Heh,
oo 12 X3} O)5y|The] FAXES vFe] o

2,
N,
1B
12
|o

2 27| gio] dutelR s Tubou) 159
7} A GG a®?, 3274 A0] G v A7
SAl7E e & . T3t o]dol 2o
Bto] oo mEE 9 FRAEA Tdgole} Lol
Yol A7E Yepd S5 9o vk K ejxel 4
Aol P v A= ¢k, Aol A7hH A
AR o] 9= Aol X opt HH3} P
S5 ErF HEAe] glotal HuE|E SRk, o
17ro 2HE {o]5E 88 F4efo]7] ujio]
ol tafj A= =gto] ¥ 1 Qlct
opabto 2 RE GE|EHE £28 2 Ao ZAL AL Y
Holut, kr, Bfo] 53} L2 AN 1f 5ol J3e vjHct.
Song 52 A¥& ratsol A obH7F BLHE WAL ] hE K
Aol wlaf Al @ 4=2o0] A E| o] QJoickal shct. T3t
Abraham 5'9& 70 U] ozt S %o] 9= 7
2557}, Khordi-Mood 57 77 W o2t 3418 ok o
=5t A Yebgthal 349eH, Kim¥} Song'¥-& of
W FAEO] A= A AT EHlo] 25Tt fol8HA &
Al vrebgar shedet. dhd opdgt AW = hehw kol 4
T vy FAE 17 oI Y TR OF 6% =
Z7kskaL, opdzt X o] 107] Z7¥e o F#2 o8 o .
creatinine®] =527t 27131t B s 7| & shrpo0,
AR 7P M= FE4l 2-0] i wiEof| oIt AR
S ARBIAY TaA7E HES ARt 9, o] et ofigt
of fleigel thet =t} tlEo] A sEA R waR opt
ARgo] Thasls Aol A ek, Aol HelAT Yot 3l e
REE o] o3| W2 A7l A oPITRS AREBlAL Qlet. &
8] opTro R RE (] ElE $220] Aot IAof vX|E Gof
st =gto 2 ojo} TelH A7t R AYE 3L 9oy, ARzt
A oPIE ARl tist AR AXBIA] o2 Aot whEbA o]
Sl
o
=

>4
(o]
i
NI

N
¢
v —

1

fo
12 o

flo i, @ of
M 4o 3

VAN
i 1o
o,

=

[

g

b
of

4 ) ro

Pl
U_Aﬂir
E}:

]

il

Of

2
d
=
N

o
1
2
=)
B
rir

L of

O

I

ATE APP7) ZEUAL PR T f bt FHO

FUAE Lol Aot A F2 ol BIAE FIS

ohi7] 913} AY obe HHL W= A E uF L
_]

o} 7% W ofatzt 34 XS] BAYE 7RI S

o)

Ol

AL L by

o x

AR ddAFae LS (ARB) =R E A4
Ap501S oo S(TRB NO: KNUH_10-1056), A2} Ul & 7 %
S 1-491d A ES tAR A d7td A
St Ot HuAIA 28-S 3k, ofdelo] R
oA A Abdel iste] AvoR et & Bryh Ak Hojof
SO of ol 5 tiFo® HAE ATt A A 5 5
7} A3godoll FoABHA] kAL, XYY AAsiA A

F7AARE WHO 7120] o A8to] 8t o] Xjztelate] ofs)
SqEGlaL, ofzlolo] FAAZAES ST U] thete] &
ARl ARANE AAFD 28 A0S AE AT F 44
WOl B2 $ou], HE el AWNE Sejulem SR
] WOl £ F Blo] 24| W §7]o] Ho} ofo]Aup o] Bk
8 3, B4 A7) —50- ~70°Ce] Atk ol Ao o of
Spyel ARl ofstatel BT olefstel kEfFEot ki
Aol EE 24T, Aol e BT S2bES
ARk, BN D7) oF5o] FHBHe A AeHstE v
G371 91 13} Ak} 24 AL AL 674 S o Al

F7hE 0% B g ojglole] A AA A B4, ojziole]

A& 9 AR S 2 TAAST LAY oA
T ] e PR ARAE B EARlc

3. 57124

bl Al ateleha B4 9 e el del WE s
42 ABATE. 13 A 670 3 22 Ak obaizt X7 4
o W2 42 B 918 el BES Iefele] of
B AHE PO 449 el R BRI, 145, 6-10,
114), Zefoleldlo] BAH e srg Jolfx A4 one-

A

way ANOVA)S 3¢l Bat4ke] Aol& &1Ist3ial, opgst XH
Fof| B2 530 AALS 1A A s E e B
4%t % e ZE e Sint.

A 2H O] FAA et 25 E 21 ks
o] FHHEE oL, opdF (W 5 ERdto] SR A%
o ¢ ot H ¥ (mixed model) & 53 b3 25w YFS
nx= 8200 el B7Fskelch SAZE 1 SPSS 18.0

(SPSS 18.0K for window, SPSS Inc., Chicago, IL., USA)&
o] 8ot EAH 7ol WS AT FoleE 0.05% 1T

soiet.

ML

ALY
Table 12 tgA=9] b ¢l S/ thet AR oot A
A FhA 2679 (50.9%)3F o1 8HAY 2587 (49.1%), AA]
5257 0 2 o] USch. 13 1A} 23} ALS Alislct.
Table 2= A2 obd g AW ol g s 5
UERH QITE. 14 A Al A2 B w2 T 1.03+
0.02 pg/g creatinine©] 11!, 67014 & 2% AAL Al wosr2 5T
o] FH-L 1.23+0.02 pg/g creatinine © & ePGTh 13 AAR}
22 AAF B0l A ot Aol gl thAALe Bl w S uf of



5Tl Q| | of2lole] T LY ol TS 2

Table 1. General characteristics of study participants

Characteristic Total (N=525)
Gender Male 267 (50.9)
Female 258 (49.1)
Household income (won)*  <2,000,000 141 (26.9)
2,000,000=< <3,000,000 116 (22.1)
<3,000,000 147 (28.0)
Education (yrs)*  Father <12 164 (31.2)
12< 232 (44.2)
Mother <12 224 (42.7)
12< 175 (33.3)
Job* Father ~ Non-manual 238 (45.3)
Manual 129 (24.6)
Unemployed 13 2.5)
Mother Non-manual 162 (30.9)
Manual 38(7.2)
Unemployed 198 (37.7)
Brushing frequency* 1< 38 (7.2)
2 198 (37.7)
3< 189 (36.0)
Dental visit (6 mos)* No 159 (30.3)
Yes 259 (49.3)
Chewing gum (1 wk)* Hardly ever 262 (49.9)
More than once a week 152 (29.0)
Eating fish (1 wk)* Hardly ever 80 (15.2)
1-2 274 (52.2)
3< 70 (13.3)
*There were missing values.
Values are number (%).
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Table 2. Urine mercury levels according to amalgam surfaces at
baseline and 6 month

H creatinine .
Amalgam surfaces N g%/iiniSE ) P-value*
1 0 228 0.89+0.03" <0.001
1-5 151 0.99+0.04
6-10 76 1.27+0.06"
11+ 35 1.56+0.08°
Total 490 1.03£0.02
20 250 1.11+0.02° <0.001
1-5 158 1.18+0.03"
6-10 81 1.35£0.06"
11+ 36 1.98+0.14°
Total 525 1.23£0.02

*The data were analysed by one-way ANOVA.
**“Same letters indicate no significant difference among groups by
Dunnett T3.
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Fig. 1. Urinary mercury levels according to number of amalgam
surface at 6 month after adjusted of baseline mercury level.
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Table 3. Repeated-measures mixed model results for log-transformed creatinine-corrected Hg measurements at baseline and 6 month

Log Hg (ug/g creatinine)
Characteristic Univariate models Multivariable model
B (SE) P-value B (SE) P-value
Amalgam surfaces
0 Ref. Ref.
1-5 0.064 (0.031) 0.041 0.060 (0.040) 0.132
6-10 0.270 (0.040) <0.001 0.255 (0.049) <0.001
11+ 0.566 (0.054) <0.001 0.487 (0.074) <0.001
Gender
Male Ref.
Female 0.055 (0.030) 0.070
Household income (won)
<2,000,000 Ref.
2,000,000= <3,000,000 0.003 (0.043) 0.952
<3,000,000 0.002 (0.041) 0.962
Education (yrs)
Father
<12 Ref.
12< —0.006 (0.035) 0.861
Mother
<12 Ref.
12< 0.028 (0.035) 0.424
Job
Father
Unemployed Ref.
Manual —0.113 (0.102) 0.269
Non-manual —0.123 (0.100) 0.218
Mother
Unemployed Ref.
Manual 0.083 (0.064) 0.194
Non-manual 0.055 (0.037) 0.132
Brushing frequency
1< Ref.
2 0.006 (0.064) 0.908
3< 0.007 (0.065) 0.926
Dental visit (6 mos)
No Ref.
Yes 0.090 (0.035) 0.010
Chewing gum (1 wk)
Hardly ever Ref.
More than once a week 0.027 (0.035) 0.437
Eating fish (1 wk)
Hardly ever Ref.
1-2 —0.082 (0.045) 0.069
3< —0.088 (0.058) 0.131
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