SIErd 258X, MI33H H|55(2007)
Kor. I. Env. Hlth., Vol. 33, No. 5, pp 386~391(2007)

Survey on

stdo| ML &2 s ¥ &2 A
2247 - M - 0|FE} - SR - oMS

the Total Mercury Exposure of School
Children in Korea

Guen-Bae Kim' - Dae-Seon Kim - Jong-Hwa Lee - Hee-JIn Park - Seong-Seung Wee

Environmental Health Research Department, National Institute of Environmental Research
(Received October 11, 2007/Accepted October 24, 2007)

ABSTRACT

Mercury contamination and its health effects have become major concern of environmental health study in Korea.
Mercury exposure of some group were investigated to get the accurate data for policy making and study. About 2,000
children at 26 elementary schools participated in this survey to evaluate the exposure levels and to investigate main
exposure source of mercury. Analysis of mercury levels in the whole blood and urine samples were conducted and
questionnaire survey was done about the factors influencing exposures simultaneously. Mercury exposure levels of
domestic children were N.D. to 17.26 ppb in blood, 0.17 to 21.67 pg/g-creatinine in urine. The mean(arithmetic) lev-
els are 2.42 ppb in blood and 2.53 pg/g-creatinine in urine. Both of them were below the recommendation levels of
US EPA and German CHBM I 5.8 pg/l and 5 pg/! in blood, 5 pg/g-creatinine of German CHBM I in urine. But 1%,
0.51% of levels in blood exceed the level of CHBM I and US EPA, 8%, 0.85% of children were over the level of
CHBMI and CHBM II in urine. Multi-valuable regression analysis showed that the existence of road near the res-
idence in addition to the preference for fish have significance with blood mercury exposure level of domestic chil-
dren. The existence of factory near the house and the experience of dental amalgam treatment had statistical relations

with urine mercury level.
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Table 1. Summary of total mercury exposure level
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(blood: ppb, urine: pg/g-creatinine)

Contents Total Boys Girls p-value
242 £ 1L02(N.D.~17.26) 247+ 1.11(ND~17.26) 237+ 0.93(N.D.~8.50)
0.042
Blood (N=1,974) (N=950) (N=1,024)
. 2.53 £ 1.88(0.17~21.67) 2.56 + 1.91(0.19~16.55) 2.51 + 1.85(0.17~21.67)
Urine (N=1,528) (N=751) (N=777) 0.630
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Table 2. Level of total mercury exposure
(blood: ppb, urine: pg/g-creatinine)

Percentile
Contents Total
50 75 90 95
242+1.02
Blood (N=1974) 2.28 292 375 4.20
. 253+1.88
Urine (N=1,528) 2.06 3.06 4.56 597

ZANG A, 8% 52555 N.D.-17.26 ppb(
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Fig. 1. Distribution of blood and urine Hg concentration.

Table 3. The influence of factory and road existence on the Hg exposure

unoy

- Sy
5.00 10.00 15.00 20.00

U_Hg( ugl/g_creatinine)

(blood: ppb, urine: pg/g-creatinine)

Contents Yes (N) No(N) Total(N) p-value
Factory within Blood 2.41 +0.98(376) 2.43 + 1.04(1,563) 2.42 +1.03(1,941) 0.785
Existence 3 km Urine 2.79 + 1.95(302) 2.47 + 1.86(1,197) 2.53 + 1.88(1,499) 0.007
Road Around Blood 2.47 +0.98(1,003) 2.37 £ 1.07(904) 2.43 +1.03(1,907) 0.037
100 m Urine 2.59 + 1.94(780) 2.50 + 1.85(688) 2.55 + 1.90(1,468) 0.374

Table 4. The Hg exposure levels with daily outdoor Playtime

(blood: ppb, urine: pg/g-creatinine)

Contents Below 1 hr(N) 1-3 hr(N) 3-4 hr(N) Over 4 hr(N) p-value
Blood 2.40+0.97(1,111) 2.45+1.08(712) 243 +0.92(87) 2.66 £ 1.46(34) 0.394
Urine 2.50+ 1.74(861) 2.52+2.06(550) 2.76 +2.05(68) 2.78 4 1.84(25) 0.638

Table 5. The relations between Hg exposure levels and the frequency of some food intake

(blood: ppb, urine: pg/g-creatinine)

Contents S 2-3(N) ) Total(N) p-value
Moas  Blood  240£109(1080)  244:2092(774) 2.57 + 1.06(81) 242+1.03(1,935) 0295
Urine  2.62 + 1.93(820) 244 + 1.74(603) 247 +2.65(69) 254+190(1492)  0.198
Processed Blood 242+ 107(1351)  2.44=093(526) 2.45 + 0.89(42) 243+103(1919) 0935
Meat  Urine 255+ 1.87(1,046)  2.55+2.00(405) 223+ 1.14(32) 254+189(1483) 0642
Protein  Blood  2.62+ 1.59(159) 239 + 0.96(869) 243 £0.96(913) 243+1.03(1941) 0033
Food  Urine  2.81+2.66(121) 255+ 1.75(653) 249 + 1.87(722) 254+ 1.89(1496) 0224
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Table 5. Continued
Contents I 1N 2-3(N) tamn Total(N) p-value
Seaweeds Blood 247 +1.17(656) 244 +0.97(828) 2.33+£0.89(439) 2.43 +1.03(1,923) 0.092
rine 2.63 +2.07(505) 2.55 £ 1.76(638) 2.34 £ 1.75(340) 2.53 +1.87(1,483) 0.074
Fruits Blood 2.46 + 1.02(386) 243 +1.11(848) 241 +0.92(710) 243 +1.03(1,944) 0.724
Urine 2.73 £2.12(279) 2.49 + 1.68(661) 2.48 £1.95(561) 2.53 +1.87(1,501) 0.163
Biscuits Blood 2.53 +1.06(357) 241 +1.01(841) 2.39 = 1.03(741) 243 +1.03(1,939) 0.105
Urine 2.54 £ 1.73(264) 2.59 + 1.85(668) 2.50 + 2.01(562) 2.54 + 1.89(1,494) 0.706
Fishes Blood 241+ 1.10(799) 2.43 +0.99(905) 2.61 £097(128) 2.44 +1.04(1,832) 0.124
Urine 2.58 £ 1.78(598) 2.53 £2.00(714) 2.64 + 1.88(101) 2.56+1.90(1,413) 0.830
Clams Blood 2.45+0.99(1,127) 2.45+0.91(170) 2.37+1.25(18) 2.45+0.98(1,315) 0.954
Urine 2.57 + 1.96(865) 2.69 +2.03(128) 2.11 £ 1.14(14) 2.58 +£1.96(1,007) 0.540
Table 6. The influence of preference for fish & clam on the Hg exposure (blood: ppb, urine: pig/g-creatinine)
Contents Prefer(N) Don't prefer(N) Total(N) p-value
Fishes Blood 246 +1.07(1,448) 2.31+0.86(431) 242 +1.03(1,879) 0.003
Urine 2.57 +1.94(1,117) 248 = 1.78(329) 2.55 + 1.90(1,446) 0.443
Clams Blood 2.46 +0.99(1.035) 2.38+ 1.08(773) 2.43 +1.03(1,808) 0.093
Urine 2.63 +2.01(785) - 242 £1.74(607) 2.54£1.90(1,392) 0.036

Table 7. The relations between Hg exposure level and the amount of fish intake per day (blood: ppb, urine: pg/g-creatinine)

Contents | 172 fish(N) 1 Fish(N) 1 1 fish(N) Total(N) p-value
Blood 2.41 +1.06(1,098) 242 £0.97(565) 2.67+1.07(174) 2.44 +1.04(1,837) 0.006
Urine 2.52 + 1.91(838) 2.67 £ 1.79(438) 2.38 +£2.23(141) 256+191(1,417) 0.214

Table 8. The influence of Hg-related health cure experience on Hg exposure level(blood: ppb, urine: pg/g-creatinine)

Contents Yes(N) No(N) Total(N) p-value
Medicine Blood 244 £0.94(411) 2.42 +1.05(1,527) 2.43 £ 1.03(1,938) 0.772
Urine 252+ 1.74(322) 2.54 +1.93(1,174) 2.54 + 1.89(1,496) 0.864
Dental Blood 2.38 £ 0.96(299) 243 +1.03(1,592) 2.42 +1.02(1,891) 0514
Amalgam Urine 2.70 £ 2.08(227) 2.49 + 1.84(1,237) 2.52 + 1.88(1,464) 0.132
Vaccine Blood 245 +0.950916) 2.40 + 1.090967) 242 +1.03(1,883) 0212
in lyr Urine 2.59 + 1.72(700) 2.49 £2.03(749) 2.54 + 1.89(1,449) 0.308
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Table 9. The results of multiple regression analysis

Regression Std.

Contents Variable coofficient  Error R-Square
Intercept 0.745 0.028
Blood Road existence  0.044° 0.022 0.005
Fish prefer 0.047" 0.028
Intercept 0.801 0.023
Urine Plant existence  0.081 0.047 0.004
Dental amalgam 0.087" 0.051

* p<0.05.
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