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Urinary Levels of Arsenic, Cadmium, and Zinc of Children in Ulsan Industrial Area
Choong Ryeol Lee, Cheol In Ryu, Ji Ho Lee, Sung Ryul Kim", Jin Young Jeong?
Department of Occupational Medicine, Cﬁnical Pathology", Pediatrics®, Ulsan University Hospital

Objectives. We conducted this study to obtain basic data of  cadmium, and zinc of study parficipants were 3.69, 0.99, 282.49
urinary levels of arsenic, cadmium, and zinc in children of Ulsan 4/ | respectively. The adjusted geometric means of urinary levels
industrial area and to evaluate the difference in urinary levels of  of arsenic, cadmium, and zinc of study participants were 3.92,
these metals between industrial area and suburban area. 1.05, 299,92 ug/g creatinine respectively.

Methods, The study subjects were composed of 348(male 182, Conclusions. The children residing in industrial area had the
female 166) school children residing in industrial area and  higher urinary levels of arsenic and cadmium than suburban
100{male 50, female 50) school children of suburban area. We  children with statistical significance(p<0,01).
analyzed urinary levels of arsenic, cadmium, and zinc using atomic Korean J Prev Med 1999;32(1):1-8
absorption spectrophotometer, ,

Results. The geometric means of urinary levels of arsenic, Key Words: urinary levels, arsenic, cadmium, zinc, chitdren
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Table 1. Age and sex distribution of study participants

unit : person(%)

Age Industrial area Suburban area
(vears) Male Female Subtotal Male Female Subtotal
8 S 7702.1)  78(224)  155(44.5) 25250)  25(25.0) 50(50.0)
11 105(30.2)  88(25.3)  193(52.5) 25(25.0) 25(25.0) 50(50.0)
Total 182(52.3)  166(47.7) 348(100.0) 50(50.0) 50(50.0)  100(100.0)

Table 2. Mean urinary levels of arsenic, cadmium, and zinc of study participants

unit : ug/ 1
Metals Variables No. GM*(min-max) GSD™  p-value
As Area Industrial 348 4.28(0.30-33.88) 224
Suburban 100 2.23(0.20-5.75) 1.90 p<0.01
Sex Male 232 4.34(0.30-33.88) 2.11
Female 216 3.08(0.20-29.51) 2.36 p<0.01
Age 8 years 205 2.97(0.20-29.51) 221
11 years 243 4.43(0.40-33.88) 222 p<0.01
Total 448 3.69(0.20-33.88) 227
Cd Area Industrial 348 1.09(0.13-7.94) 1.78
Suburban 100 0.70(0.05-6.76) 1.98 p<0.01
Sex Male 232 1.03(0.22-4.57) 1.72
Female 216 0.71(0.05-7.94) 2.05 0.212
Age 8§ years 205 0.73(0.05-7.94) 1.83
11 years 243 1.18(0.11-6.76) 1.81 p<0.01
Total 448 0.99(0.05-7.94) 1.88
Zn Area Industrial 348 288.74(30.20-1,288.25) 1.78
Suburban 100 261.88(100.00-794.33) 1.68 0.131
Sex Male 232 284.12(58.88-1,288.25) 1.83
Female 216 280.67(30.26-794.33) 1.69 0.821
Age  8years 205 274.45(30.20-1,288.25) 1.81
11 years 243 292.48(64.57-977.24) 1.69 0.239
Total 448 282.49(30.20-1,288.25) 1.76

GM* : Geometric mean, GSD** ; Geometric standard deviation

p-value was obtained by student t-test

 (p<001).
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Table 3. Adjusted mean urinary levels of arsenic, cadmium, and zinc of study

participants unit : ug/g creainine
Metals Variables No. GM*(min-max) GSD*™*  p-value
As Area Industrial 348 4.55(0.21-58.88) 222
Suburban 100 2.35(0.22-6.03) 1.90 p<0.01
Sex Male 232 4.24(0.44-58.88) 2.15
Female 216 3.59(0.21-35.48) 2.35 p<0.05
Age 8years 205 3.55(0.34-35.48) 2.21
11years 243 4.26(0.21-58.88) 227 p<0.05
Total 448 3.92(0.21-58.88) 225
Cd Area Industrial 348 1.16(0.10-15.14) 2.01
Suburban 100 0.74(0.05-11.75) 2.30 p<0.01
Sex Male 232 1.11(0.05-15.14) 2.31
Female 216 1.00(0.19-6.03) 1.95 0.289
Age 8 years 205 0.70(0.05-15.14) 2.15
11 years 243 1.13(0.12-11.75) 2.09 p<0.05
Total 448 1.05(0.05-15.14) 2.12
Zn Area Industrial 348 306.97(21.88-3,090.30) 2.20
Suburban 100 276.69(52.48-1,584.89) 1.96 0.234
Sex Male 232 326.96(41.69-3,090.30) 2.16
Female 216 277.59(21.88-2,630.27) 2.11 p<0.05
Age 8 years 205 263.69(41.69-2,570.40) 2.06
11 years 243 349.86(21.88-3,090.30) 217 p<0.01
Total 448 299.92(21.88-3,090.30) 2.15

GM* : Geometric mean, GSD** : Geometric standard deviation

p-value was obtained by student t-test
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2 55 415 yg/g creatinine, B 258 Table 4. Mean urinary levels of arsenic, cadmium, and zinc of each school

1 5.17 ug/g creatinine, C Z.i%?i,h_ﬂ_ 4.40 children unit : e/ !
uglg creatinine © 2 D 25811 2.35 ug/g Metals  School No. GM*(min-max) GSD**  p-value
creatinine LT EAR 02 S0l = As A 2 3.76(0.65-11.75) 2,08 p<0.05

B 82 5.22(0.01-29.51) 1.82 p<0.01
kH(#2} p<0.05, p<0.01, p<0.01). c 244 4.05(0.30-33.88) 237 p<0.01

FIEEE A 2580 STWEY Hi D 100 2.23(0.20-5.75) 190
BA 8% J1=F FET 1.21 ug/g crea- cd A 2 1.10(0.44-3.02) 158 p<0.05
tinine, B }_TE}E 1.16 ug/g creatinine, B 82 1.05(0.36-3.89) 151 p<0.01

. c 244 1.11(0.13-7.94 1.88 <0.01
C 259 120 pg/g creatinine 2.2 D D 100 O.7OE0.05-6.76; s
%5850 0.74 glg creati 3

o ir T Kl el inine 2t} 57| Zn A 2 469.79(186.21-794.33) 147 p<00l
Aoz oA EdeH A7 p<0.05, B 82 284.97(58.88-977.24) 1.85 0.796
p<0.05, p<0.01). c 244 277.40(30.20-1,288.25) 175 0.859

D 100 261.88(100.00-794.33) 1.68

AL A 25T Y5 BT B

] 0= T _ GM* : Geometric mean, GSD** : Geometric standard deviation
? S 0]-ﬂ =T 51952 ug/g creati p-value was obtained by student t-test of comparing each school with D school
nine, B 258t 282.42 ug/g creatinine,
C 228 300.68 ug/g creatinine ©.2 D Table 5. Adjusted mean urinary levels of arsenic, cadmium, and zinc of each
po DY — . . .
R school children unit : ygfg creainine
258 276.69 uglg creatinine Xt} =
ghou} A 2587 ST SAR0S Metals  School No. GM*(min-max) GSD*™  p-value
=~ ae
9 013193 tHp<0.01). As A 2 4.15(1.12-15.14) 220 p<0.05
e SATP ) B 82 5.17(0.83-35.48) 1.95 p<0.01
C 244 4.40(0.21-58.88) 2.30 p<0.01
X D L T-0 A
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MEO
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e RN G D 100 276.69(52.48-1,584.89) 1.96

ohe BRAGZAN 38%0] 2
- GM* : Geometric mean, GSD** : Geometric standard deviation
2tﬂ Lz ] o_d' Z_}_—o]] 57:" Aoz "T"] “15— p-value was obtained by student t-test of comparing each school with D school
301% 19THp<00D),
ES HT B4 8F HCF FE 2ug
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Table 6. Distribution of levels of urinary cadmium and that of adjusted urinary
cadmium by geographical location

Level distribution Industrial area Suburban area Total
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