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A Study on Concentration of the Airbrone Copper and Biological
Exposure Index in the Workplaces Manipulating the Copper
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Kyungpook National University

This study was designed obtain and early detection the workers exposed to excessive

copper dust and also to present biological exposure index. The exposed group consisted

of 62 male workers at the metallurgy workplaces. To evaluate the degree of individual

exposure the copper dust, each personal air sampling was collected. Biological exposures

in the exposed group was quantified for the blood and urine copper levels using flameless

atomic absorption spectrophotometer. The control group consisted of 70 male adults with

the history of nonexposure to copper by the inhalation occupationally.

The average concentration of copper in blood and urine of the exposed group was
49.44+8.90 (29.05-80.63) pg/dl, 39.99£11.04 (29.62-80.63) g/l respectively. The aver-
age concentration of air borne copper was 0.48%0.31(0.03-1.18)mg/m*. The average con-

centration of blood and urine copper in the control group was 42.93%5.84 (25.05-57.85)

pg/dl, 3302+13.38(12.00-82.05) ug/l respectively.

The difference observed in the average concentration of blood and urine copper of the

exposed and control groups was statistically significant seperately (blood copper, p<0.05 ;

urine copper, p<0.05). The relationship between the individual exposure concentration of

— 7 8 —



air borne copper and the concentration of the blood and urine copper was statistically
significant, respectively (blood copper, r=0.54, p<<0.05; urine copper, r=0.37, p<0.05).
The relationship between the working duration and the concentration of blood and urine

was not statistically significant respectively (blood copper, r=0.14 ; urine copper, r=0.12).

The relationship between the age and the concentration of blood and urine copper was

statistically not significant respectively (blood copper, r=013; urine copper. r=-0.06).

The relationship between blood and urine copper concentration in the exposed group was
statistically significant (r=0.62, p<<0.05), and the relationship between blood and urine

copper concentration in the control group was also statistically significant (r=0.39, p<

0.05).
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Fig. 1. Standand curve for air, blood and urine copper.
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Table 1. Copper concentrations in whole blood and urine by age.

o7 20294 AP

2273 g2z 25N
% 2% 7o BEEES Aol

TelEEcte #EA S
& ’é/\lﬂﬁipq =423, A% €3 e
L hEd BE

T

O g

o

—

A & atoll
=

fel

u}
A

(o]

)<

ZaFd gardd A4% 8% U 2%
Fotur) 9la) Au

lI
=

2 of

404 o]de] A" oA 43,
, BhgeE 30—394 dBF 20
=204 dEFe FolUL, 8F FE9 HEE
30394 AE oM 34.57 pg/lE 7 %D
, 404 ol AT

9}

1

olf’

Fol A gk
r=0,13; =7, r=-0.02),

Whole blood, #/dl Urine, g/dl

AMeani S.D. (Range)

Mean+S.D. (Range)

49.10:£8.72(29.05—69.21)
48.78:::9. 40(32. 37—80.63)
57.12+2.99(52. 83+59. 66)

41.38+13.14(27. 62— 95.40)

37.65% 8.20(27.92—62.09)
43.09+ 4.18(37.65—47.82)

49. 44 & 8 90(29. 05+ 80. 63

43.624:4.89(33.03—-51. 75

32, 10+ 12. 26(12. 00— 53. 80}
34,57+ 14. 72(18, 70— 82, 50)

Group Age N
Exposed 20—29 33
30—39 25
40= 4

601 Total 62
Control 20—39 25
30-—-39 25

40= 3 ) 20

o Total 0

{

{

( )
430447, 80(25. 0557, 85)
42,214, 62(33. 3953, 34)

{ )

( )

42.93:+5. 84(25. 0557, 85

32.23+13.31(16. 50—66. 50)

(

(

(
39.99111.04(27. 62—95. 41

(

(

(
33.02 13, 38(12. 00—82. 50

120 120
= Blood copper(ug/dl) =i~ Urine copper(ug/l
. 100
100 A
T 801 - ~Y=0.15X + 45.02 r=0.13 80
) ( 2
‘g 60~ - . - Fe0 2
- >
| — 3
S 40 T T TTORT RN TmE s oo r ittt r40 O
204 =20
“~Y=-0,08X + 42,32 r=-0.06
Q= - ‘ - — : ‘ : -0
20 25 30 35 40 45 50 53 60
Age, years

Fig. 2. Copper concentrations in whole blood and urine by the age of exposed group.
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Fig. 5. Copper concentrations of urine by the whole blood in control group.
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Table 2. Copper concentrations of the exposed in whole
blood and urine by the duration of working.

Duration N Whole blood. x/dl Urine, z/dl
Mear+5.D. Mean+S.D.
(Range) (Range)

<12 Mos. 31 49, 4149.56 41,02413.63
(31.76—80. 63) (27.62~95.41)

13—24 16 48.38+8.88 37.09+ 5.99
(29, 0565, 26) 30. 04—49. 74)

255 15 50,62+ 7. 88 40.96+ 9.01
(32.37—-63.58) (27.92~62.09)

Total 62 49, 44+8. 90 39.99%11. 04
(29.05—80.63) (27.62—95.11)
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Table 3. Copper concentrations of the exposed group in air, whole blood and unine by the workplaces.

Air, mg/m® Whole blood, g/dl Urine, g/dl
Workplaces = -
N Mean+S.D. (Range) Mean*S.D. (Range) Mean 1 S.D. (Range)

Mixing 11 0.53%0.29(0.19—0.94)  51.18+12,21(38.70—12.21) 42. 11 1.91(30.24—95.42)
Press 18 0.58+0.35(0.03—1.18) 50.98+ 6.60(40.37—65.48) 41.3040.79(27.62—56.45)
Crystal 12 0.66+0.24(0.12—0.98)  50.96% 9,07(32,67—69.21) 40.4810,85(27.92—56.74)
Others 21 0.2840.21(0.04—0.88) 46.34:1+ 8.35(29.05—63.58) 37.94:1+0.99(28. 64—62.09)
Total 62 0.48+0.31(0.03—1.1&)  49.55+ 8.90(29,05—80.63) 39.99+11.04(27.62—95.41)
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Table 4. Copper concenrations of exposed group in whole
blood and urine by the ievel.

Whole blood, p/dl

__Urine, p/dl

Airdevel, N 5D, Mean+S.D.
mg/m® (Range) (Range)
<01 6 44.7414.84 3411+ 4.87
(36.65—51.13) {30.21—42.85)
0.11-0. 12 45.69+7.37 36.9110.20
30
(39.99—63. 58) 28.92—62.09)
0.31—-0. 22 46.25+7. 35 37.69+08.63
60
(29.05—56. 98) (27.62—56.45)
0.61—0. 16 53.7517. 36 46.10+14. 36
90
(38.70—69.21) (32.69--95. 40)
0.91< 6 61.83+9.26 44,13+ 3.78
(57. 15—80. 63) (37.65--47. 82)
Total 62 49.44+8.90 39.994+11.04
(29.05—80. 63) (27.62--95.11)
T gt FEHATE ARG (p<0.05).
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