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Abstract

Measurements of kidney, liver, lung along with blood trace metal levels were obtained in 20

exposed and 40 control cattle.

The level of cadmium, mercury and arsenic were the highest in the kidney while copper,

lead and zinc concentrations were the highest in the liver.

Statistically significant correlation between the kidney and the liver were found for cadmium,

copper, zinc, mercury and arsenic.

No significant differences were observed between the area, sex and age in this study.

The levels found were generally within the ranges compared with those found in similar

studies in and outside.
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Table 1. Characteristics of cattle
Area Age Number | %
Less than | More than
2 years 2 years
Seocheon 12 8 20 33.33
Boeun 12 8 20 33.33
Hweongseong, Samcheog{ 20 20 33.33
Total | 4« 16 60
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Table 2. Trace metal concentrations in Kidney of Korean cattle by area

(unit: pg/g)
metal
statistics Cd Cu Pb Zn Hg As
area
MiS.D | 0.45720.786 | 2.97530.510 | 0.674%0.314 | 16.180%3.347 0.02040.013 | 0.07210.053
Seo Range 0.400-3.460( 2.260~3.940 | 0.230-1.490 | 12.280-27.220 | 0.006-0.056 {0.010~0.170
Cheon
Median 0.185 2.770 0.680 15.535 0.015 0.055
M3S.D | 0.388+0.492 | 3.55840.545 | 0.660+0.284 | 17.065+3.413 0.02810.023 | 0.03740.045
Boeun | Range 0.090-2.220 { 2.100-4.260 | 0.200-1.100 | 12.890-29.280 { 0.005-0.089 | 0.005-0.180
Median 0.210 3.690 0.650 16.320 0.022 0.020
l-sieweongh MIS.D ]0.223%0.126 | 4.383+0.764 | 0.823+0.396 | 18.14614.096 0.02140.010 | 0.043%0.036
ong
Sa' Range 0.030-0.520 { 3.670-7.160 | 0.450-2.250 9.800-28.100 | 0.003-0.039 | 0.010-0.170
m
Cheog Median 0.200 4.180 0.760 18.240 0.021 0.035
M xS.D: Mean t Standard Deviation
Table 3. Trace metal concentrations in Liver
(unig: pg/g)
metal
statistic Cd Cu Pb Zn Hg As
area
M *S.D| 0.040+0.038| 6.34516.046 | 1.05312.245 | 27.28616.514 0.006%0.006 | 0.03940.039
%e::aon Range 0.005-0.160| 1.190-19.450] 0.160-10.490| 20.520-50.760 | 0.0005-0.028{ 0.005-0.140
Median 0.030 2.970 0.530 25.340 0.004 0.025
M S.DJ 0.07310.091] 9.174%8.709 | 0.50040.481 | 28.832}6.870 0.008%0.007 | 0.04410.053
Boeun | Range 0.020-0.430} 1.120-22.750} 0.100-1.900 | 19.540-45.250 | 0.0005-0.023| 0.005-0.210
Median 0.050 3.570 0.350 26.760 0.006 0.025
Hweon% MS.D | 0.05110.060| 14.452%£11.952 | 0.810-0.620 | 35.296£8.564 0.008%0.008 | 0.05910.059
Seong
. Range 0.010-0.290| 2.470-449401 0.340-3.260 | 19.300-52.600 00005-0026 | 0.110-0.210
Sam
Cheog Median 0.035 11.000 0.650 34,775 0.004 0.025
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Table 4. Trace metal concentrations in Lung
(unit: pg/g)
metal
statistics Cd Cu Pb Zn Hg As
area
M*S.D | 0.00920.005 | 1.163%0.249 | 0.41340.192 | 15.579%2.268 0.00210.001 | 0.02810.023
g;o Range 0.005-0.030 | 0.780~1.770 | 0.080-D.750 8.930-20.020 | -Q0005-0.004 | 0.005-0.080
eon
Median 0.010 1.135 0.450 15.515 0.001 0.020
MS8.D | 0.049%0.079 | 1.08740.256 | 0.55310.736 | 14.620+1.787 0.00510.003 | 0.02840.014
Bosun Range 0.010-0.320 | 0.560-1.610 | 0.070-3.600 | 10.370-16.850| 0.001-0.013 | 0.010-0.060
Median 0.030 1.095 0.450 15.245 0.004 0.030
Hweong| M%S.D | 0.015%0.009 | 1.42610.267 | 0.59440.295 | 18.136+2.905 0.00410.002 | 0.03340.047
Seong
. Range 0.005-0.040 | 0.990-1.930 | 0.005-1.080 | 13.800-25.400| 0.002-0.009 | 0.010-0.230
Sam
Cheog Median 0.010 1.395 0.640 17.870 0.003 0.020
Table 5. Trace metal concentrations in Blood
(unig: pg/mf)
cd Cu Pb Zn Hg As
MIS.D | 0.01010.004 | 0.58310.181 | 0.2584D.153 | 3.144%1.160 0.00110.000 0.02610.009
(S;:;on Range 0.005-0.020 | 0.230-0.840 | 0.050-0.730 | 1.510-5.350 0.0005-0.002 | 0.010-0.040
Median 0.010 0.580 0.265 3.070 0.001 0.030
MS.D | 0.010+0.000 | 0.56510.213 | 0.2533).143 | 2.83740.877 0.001%0.000 0.02510.009
Boeun | Range 0.010-0.010 | 0.150-1.030 { 0.090-0.750 | 1.510-4.610 0.0005-0.001 | 0.010-0.040
Median 0.010 0.590 0.200 2.660 0.001 0.030
Hweong| M1S.D | 0.01540.008 0.94710.161 | 0.554£0.295 | 2.80410.964 0.00110.002 0.01940.011
Seong
. Range 0.010-0.040 | 0.640-1.240 | 0.005-1.480 | 1.030-5.280 0.0005-0.008 | 0.010-0.040
Sam '
Cheog Median 0.010 0.965 0.550 2.725 0.001 0.020
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Table 6. Trace metal concentrations in organs by sex

(unit: ug/g)

organ P Q@
metal
sex M+£S.D Range Median ‘M+S.D Range Median
Cd | 0.254+0.251  0.030-1.500  0.200 | 0.662+0.948  0.050-3.460  0.240
Cu | 3.778+0.853  2.260-7.160  3.780 | 3.220+0.664  2.100-4.260  3.170
‘ Pb | 0.779£0.337  0.200-2.250  0.700 | 0.539+0.277  0.200-1.050  0.500
Kidney Zn |16.998£3.279  9.800-28.100 16.270 [17.527+4.747  13.900-29.280 15.900
Hg | 0.020£0.012  0.003-0.056 0.019 | 0.031+0.025  0.009-0.098  0.023
As | 0.049£0.044  0.005-0.170  0.D30 | 0.058+0.055  0.010-0.180  0.030
Cd | 0.047t0.046  0.005-0.290  0.030 | 0.079+0.107  0.005-0.430  0.030
Cu [11.177£10.326  1.190-44.940 7.760 | 6.432+6.471  1.120-21.950 3.680
Pb | 0.674%0.550  0.100-3.260 0.560 | 1.129¢2.604  0.100-10.490 0.400
Liver | 75 130.914£8.556  19.300-52.600 27.110 [29.143%6.338  20.520-45.250 28.370
Hg | 0.006£0.006  0.001-0.026  0.004 | 0.010+0.009  0.001-0.028  0.006
As | 0.049£0.051  0.005-0.210  0.020 | 0.042+0.051  0.005-0.210  0.030
Cd | 0.021#0.034  0.005-0.230  0.010 | 0.036x0.079  0.005 0.320 0.010
Cu | 1.259+0.315  0.560-1.930  1.210 | 1.126x0.188  0.830-1.460 1.100
Pb | 0.491#0.254  0.005-1.080 0.470 | 0.609+0.845  0.160-3.600  0.450
Lung | 75 |16.55742.825  10.370-25.400 15.800 [14.7772.139  8.930-17.780 15.120
Hg | 0.003£0.002  0.001-0.009  0.003 | 0.004+0.004  0.001-0.013  0.003
As | 0.032#0.034  0.005-0.230  0.030 | 0.024#0.019  0.005-0.080 0.020
Cd | 0.012¢0.006  0.005-0.040 0.010 | 0.011*0.004  0.005-0.020  0.010
Cu | 0.733£0.268  0.230-1.240  0.740 | 0.597+0.185  0.150-0.840  0.590
Pb | 0.374£0.272  0.005-1.480  0.300 | 0.299+0.160  0.110-0.750  0.270
Blood | 7 | 2.885:0.924  1.030-5.280 2.900 | 3.059t1.235  1.510-5.350  2.740
Hg | 0.001£0.001  0.001-0.008  0.001 | 0.001¥0.000  0.001-0.001  0.001
As | 0.022+0.010  0.010-0.040  0.020 | 0.027+0.010  0.010-0.040  0.030
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Table 7. Trace metal concentrations in organs by age groups

(unit: ug/g)

organ below 24 months over 25 months
metal
age MxSD Range Median M+SD Range Median
Cd | 0.303+0.536 0.030-3.460  0.195 | 0.501%0.541 0.050-2.220  0.350
Cu| 3.771+0.876 2.260-7.160  3.895 | 3.276+0.622 2.100-4.260  3.320
Pb | 0.792£0.341 0.200-2.250  0.745 | 0.518+0.238 0.200-0.860  0.500
Kidney Zn {17.018%3.317 9.800-28.100 16.255 (17.439%4.594  13.900-29.280 15.900
Hg | 0.019%0.011 0.003-0.056  0.019 | 0.032+0.024 0.011-0.089  0.029
As | 0.051+0.046 0.005-0.170  0.035 | 0.052£0.051 0.010-0.180  0.030
Cd | 0.047+0.046 0.005-0.290  0.030 | 0.076+0.104 0.005-0.430 0.035
Cu [11.492%410.294  1.190-44.940 9.010 | 5.862%6.336 1.120-21.950 3.140
Pb | 0.708+0.547 0.100-3.260  0.605 | 1.006£2.538 0.100-10.490 0.345
Liver Zn [30.916£8.723  19.300-52.600 27.770 [29.248£5.856  22.550-45.250 27.830
Hg | 0.006+0.006 0.001-0.026  0.004 | 0.010£0.008 0.001-0.028  0.008
As 0.049+0.052 0.005-0.210  0.020 | 0.043+0.049 0.005-0.210  0.035
Cd | 0.016%0.010 0.005-0.050 0.010 | 0.049+0.090 0.005-0.320  0.015
Cu | 1.267%0.320 0.560-1.930  1.245 | 1.110£0.155 0.830-1.400 1.105
Pb | 0.502+0.254 0.005-1.080  0.500 | 0.571+0.823 0.150-3.600  0.415
Lung | Zzn|16.4473.072 8.930-25.400 15.900 |15.189%1.330 12.310-17.780 15.245
Hg | 0.003+0.002 0.001-0.009  0.003 | 0.004+0.004 0.001-0.013  0.004
As | 0.033+0.035 0.005-0.230  0.025 | 0.023+0.013 0.005-0.050  0.020
Cd | 0.021+0.006 0.005-0.040  0.010 | 0.011+0.003 0.010-0.020 0.010
Cu | 0.743£0.266 0.230-1.240  0.760 | 0.576+0.178 0.150-0.840  0.585
Pb | 0.383+0.271 0.005-1.480  0.315 | 0.277+0.158 0.110-0.750  0.220
Blood |75 | 2.893+0.926  1.030-5.280 2.905 | 3.027¢1.214  1.510-5.350  2.685
Hg | 0.001%0.001 0.001-0.008  0.001 | 0.001+0.000 0.001-0.002  0.001
As | 0.022+0.010 0.010-0.040  0.020 | 0.026x0.010 0.010-0.040 0.030
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Table 8. Trace metal concentrations in organs of Korean cattle

(Unit: ug/g)

statistics

metal MzSD Range Median
organ

cd 0.356 + 0.540 0.030- 3.460 0.200

Cu 3639 + 0.840 2.100- 7.160 3.725

Pb 0.719 + 0.337 0.200- 2.250 0.690

Kidney Zn 17.130 + 3.663 9.800 - 29.280 16.210

Hg 0.023 + 0.016 0.003- 0.089 0.020

As 0.051 + 0.047 0.005- 0.180 0.030

cd 0055 + 0.067 0.005- 0.430 0.030

Cu 9.990 + 9.682 1120 - 44.940 6.940

Pb 0.788 + 1.369 0.100 - 10.490 0.545

Liver Zn 30.471 + 8.045 19.300 - 52.600 27.830

Hg 0.007 + 0.007 0.001- 0.028 0.005

As 0.047 + 0.051 0.005- 0.210 0.025

cd 0.025 + 0.049 0.005- 0.320 0.010

Cu 1225 + 0.293 0.560- 1.930 1.185

Pb 0.520 + 0.469 0.005- 3.600 0.450

Lung Zn 16,112 + 2.764 8.930 - 25.400 15.735

Hg 0.003 + 0.003 0.001- 0.013 0.003

As 0.030 + 0.031 0.005- 0.230 0.020

cd 0.012 + 0.006 0.005- 0.040 0.010

Cu 0.699 + 0.255 0.150- 1.240 0.700

Pb 0.355 + 0.249 0.005- 1.480 0.300

Blood Zn 2928 + 1.002 1.030- 5.350 2.855

Hg 0.001 + 0.001 0.001 - 0.008 0.001

As 0.023 + 0.010 0.010- 0.040 0.020
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Table 9. Correlation coefficients between metals
in each organ
animals Korean cattle
metal
organ Pb Cu Zn Hg As
Cd 0.13 | 016 [0.25 |0.34 |0.37
Pb 0.24 | 0.26* |-0.18 [-0.08
kidney [ Cu 0.54*%-0.22 [-0.25*
Zn 0.08 |-0.10
Hg 0.19
Cd -0.03 [0.09 |0.12 {0.14 | 0.05
Pb -0.07 | 0.02 |-0.04 [-0.06
liver Cu 0.28* |-0.23 |[-0.13
Zn -0.04 | 0.25*
Hg ~0.06
Cd 0.68*4-0.07 [-0.05 | 0.43*%4 0.02
Pb 0.02 | 0.06 | 0.30* | 0.09
lung Cu 0.56*%-0.12 | 0.02
Zn -0.18 | 0.01
Hg 0.00
Cd 0.69*% 0.37*%4 0.14 [-0.01 0.07
Po 0.45*4 0.08 | 0.07 |{-0.17
blood Cu 0.07 | 0.15 |-0.19
Zn -0.07 | 0.21
Hg -0.04
Note:  *P<(0.05
**p < 0.01

6. HESBER FEHE2 EEEY
HmESBH BAERe HMMGRe Tablel0
o] ol M R
AEY #HEAMGE Jetd S Bd Cd

=1
=

= BES FBAA (P C0.05).

Fig 73 2

o=

Cue

BRI FEIA(PC0.05), BRI B
B, B nm, RS R, R m
WS mEel M (P C0.01) AR 4HBIM
%S BAT Zne BRS FROIA (P <

0.01), FE MM ( P<0.05) #E
o HMMES 2Ad Hes R R,

B R, RS RN (P ¢ 0.01),

Ase BE FROIAN (P 0.01) HES
HBIBES BT

Table 10. Correlation coefficient between
organs in each metals

animals
organs Korean cattle
metals liver lung blood
kidney 0.28* 0.00 -0.07
Cd | liver 0.04 -0.03
lung -0.07
kidney | -0.11 0.20 0.12
Pb | liver -0.06 0.05
lung 0.12
kidney | 0.28* 0.35*%* 0.63**
Cu | liver 0.48** 0.58%*
lung 0.68**
kidney | 0.51** 0.03 -0.09
Zn | liver 0.28* 0.04
lung 0.20
kidney | 0.72** 0.55*%* | -0.12
Hg | liver 0.46** -0.08
lung -0.10
kidney | 0.42**| -0.02 0.09
As | liver -0.04 0.01
lung -0.15

Note: * P<0.05
** p<0.01
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