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The Serum Copper and Zinc Concentration according
to the Progression of Pneumoconiosis
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Cha-Jae O, Chang-Won Kim” , Byung-Mann Cho, Don-Kyoun Kim
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Objectives @ Copper and Zinc, the trace elements of a living body, take a part in
immunologic mechanism and induce the pulmonary fibrosis which is the pathologic
progress of pneumoconiosis. This study was performed to assist the identification of the
pathologic process of pulmonary fibrosis in pneumoconiosis.

Methods : The subjects of this study was 200 diagnosed persons as pneumoconiosis, of
whom 100 persons was the visitors in the outpatients departments of pneumoconiosis and
100 admissive pneumoconiosis patients. The serum copper and zinc are measured and com-
pared.

Results ' The mean serum copper concentration of visitor group was significantly high-
er than that of control group, and that of stage V3 subgroup of visitor group was highest
because of their advanced fibrosis. But, there was not the difference of serum copper
concentration between patient and control group. We thought that the reason was poor
nutritional and health status of the patient. The mean of serum zinc concentration of
visitor and patient control was lower than that of control group. As the degree of pul-
monary fibrosis was more severe from stage V1, V2, V3 of visitor to stage P1, P2, P3 of
patient, the mean of serum zinc concentration was lower. The ratio of serum copper/zinc
of visitor and patient was higher than that of control, and that of patient was higher
than that of visitor. Those results showed that the ratio of serum copper/zinc ratio more
greatly expressed the degree of progression of pneumoconiosis than only copper or zinc
concentration by adjustment of nutritional and health status of the patient.

Conclusions : As above study results, the degree of pulmonary fibrosis of pneumoco-
niosis could be estimated by means of serum copper/zinc ratio.

Key Words : Pneumoconiosis, Serum copper/zinc ratio, Pulmonary fibrosis
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Table 1. Definition and numbers of the subgroups of visitor group

Subgroups Definition No.
Stage V1 Profusion is from 0/0 to 1/2 without other complications 46
Stage V2 Profusion is from 2/1 to 3/+ with or without other complications 38
Stage V3 This classification is A, B, C with progressive massive fibrosis 16

Table 2. Definition and numbers of the subgroups of patient group

Subgroups Definition No.
Stage P1Profusion is from 0/0 to 1/2 without other complications 2

Stage P2Profusion is from 2/1 to 3/+ with or without other complications 27
Stage P3This classification is A, B, C with progressive massive fibrosis 71
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Table 3. Analytic conditions of inductively cou-
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pled plasma emission spectrometer

Items Analytic condition
RF volt 2082(V)
RF power 750(W)
RF tuning 0.7~0.8
PM tube gain

Low 17

High 15
Viewing height control

Horizontal 7.37

Vertical 6.04
Plasma gas flow 65 psi
Auxiliary gas flow
Sample gas flow 20 psi
Pump speed 8.00 rpm
Coarse ADJ 1070~1080
PA GRID 3.8(A) 1x1000(V)
PA WLT 3.8(A) 4x1000(V)
PA FIL 3.8(A) 7.2x1000(V)
Wave length(nm)

Cu 324.754x1

7Zn 213.856x2
Nebulizer concentric flow type

Table 4. General characteristics of subjects

(mean=+SD)
N Age Tenure
Visitor 100 59.7+7.7* 15.5+8.1**
Patient 100 63.0+6.3 19.7+6.5**
Control 100 62.3+6.9*

** p{0.05 by Student’ s t-test
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Table 5. General characteristics of visitors (mean=+SD)
Stage V1 Stage V2 Stage V3 p-value*
Age 59.0+8.4 60.8+7.2 59.4+7.2 0.533
Tenure 13.6+8.0" 16.0+8.1 19.7+7.4° 0.030
Forced Vital capacity(%) 99.5+16.2° 96.4+17.5" 80.4+15.8*" 0.002
Maximal ventilation(%) 99.9+20.1° 92.4+22.6" 69.4+20.4"" 0.000
* by ANOVA

a, b : p0.05 by multiple comparison of Tukey s post hoc test

Table 6. General characteristics of the patients(mean=+SD)

Stage P1 Stage P2 Stage P3 p-value®
Age 66.5+0.7 63.6+5.7 62.7+t6.5 0.267
Tenure 11.0+1.4 21.0£7.0 19.5+0.3 0.072
Duration 10.0£0.0 17.0+5.2 18.1+5.5 0.059

* by Kruskal-Wallis Test

Table 7. Correlation coefficients® of age and the concentrations of serum copper and zinc in study subjects

Age Cu 7n Cu/Zn ratio
Age 1.000
Cu -0.034 (0.562) 1.000
7n -0.029(0.621) 0.002(0.968) 1.000
Cu/Zn ratio 0.039(0.502) 0.413(0.000) -0.389(0.000) 1.000

* Pearson correlation coefficients
() : p-value

Table 8. Comparisons of serum concentrations of copper and zinc and Cu/Zn ratios according to smoking

(mean=+SD)
Never-smoker Ex-smoker Current-smoker P-value*
No 17 115 67
Cu 1.27+0.37 1.23+0.33 1.22+0.53 0.896
7n 1.06+0.32 1.00+0.30 1.07£0.21 0.296
Cu/Zn ratio 1.26+0.40 1.40+1.14 1.17+0.45 0.273
* 1 by ANOVA

Table 9. Comparisons of the means of serum metal concentrations among visitor, patient and control

(mean+SD)
Metals Control Visitor Patient p-value
Cu(ppm) 1.099+0.294 1.275+0.503" 1.187+0.282 0.004
Zn(ppm) 1.460+0.714 1.187+0.234" 0.872+0.214" 0.000
Cu/Zn ratio 0.812+0.260 1.195+1.196" 1.430+0.463" 0.000

* 1 by ANOVA
a, b : p{0.05 by multiple comparison of Turkey s post hoc test
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Table 10. Comparisons of concentrations of serum copper and zinc, and Cu/Zn ratio between the sub-

groups of visitor group and control group

(mean+SD)
Metals Control Stage V1 Stage V2 Stage V3 p-value*
Cu(ppm) 1.099+0.294" 1.173+0.331" 1.281+0.319 1.555+0.988"" 0.000
Zn(ppm) 1.457+0.714" 1.226+0.203 1.179+0.219° 1.096+0.326 0.004
Cu/Zn ratio 0.81+0.26" 0.98+0.32" 1.11+0.31° 2.01+2.84%"¢ 0.000
* by ANOVA
a, b, ¢ : by multiple comparision of Turkey s post hoc test

Table 11. Comparisons of concentrations of serum copper and zinc, and Cu/Zn ratio between the sub-
groups of patient group and control group
(mean=SD)
Metals Control Stage P1 Stage P2 Stage P3 p-value*
Cu(ppm) 1.099+0.294 1.117+0.341 1.210+0.312 1.178+0.273 0.152
Zn(ppm) 1.460+0.714" 0.920+0.047 0.943+0.258" 0.844+1.194° 0.000
Cu/Zn ratio 0.81+0.26" 1.21+0.31 1.36+0.47° 1.46+0.46" 0.000

* by Kruskal-Wallis Test

avsb,avsc, dvse, dvsf: p<0.05by Dunn' s method
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ola dth(Henkin, 1971: Hetland ¢ Brubakk,
1973 Lifschitz ¢} Henkin, 1971).
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1998: John &, 1977; Niculescu, 1981).
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