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Correlation of Mercury, Selenium and Other Elements in the Tissues of Fishes

from the Regions at Different Mercury Exposure Level
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Abstract : The contents of selenium and other ele ments in fish liver and muscle tissues collected from mercury polluted area of Wan-
shan, Guizhou province of China and nomrknown mercury polluted one of Beijing were determined with instrumental neutron activa-
tion analysis , and that of mercury was determined with atomic fluorescence spectrometry . The correlation among the determined ele-
ments , especially between mercury and selenium , in the fish tissues were studied. For most of the ele ments significant difference of
ele mental content was found between tissues of liver and muscle , and mostly the content in liver was higher than that in muscle . It
was interesting to note that the average content of mercury in Guizhou fish liver was 25-fold higher than that in Beijing one , and 5-
fold higher in Guizhou fish muscle than that in Beijing one . For most of the ele ments no significant difference on the average content
was found bet ween the same tissues of the two areas. The molar ratio of Hg/ Se increased with the increasing of Hg content at the low
Hg level , but the alteration trend became gently and reached to a higher constant value (about 0.2)at the higher Hg level . Only the
element of bromine and rubidium was found to have strong linear correlation between the two different tissues of liver and muscle .
Though certain correlation existed among the different ele ments of fish tissues from the two areas , the most significant and the closest
one existed between the mercury and selenium of muscle tissue of Guizhou fishes . A closer correlation was also found bet ween the m of
liver tissue of Guizhou fishes . As for Beijing fish tissues , the correlation of mercury and selenium only existed in liver but no correla-
tion of them was found in muscle . Our results confirm the fact that a certain interaction exists bet ween mercury and selenium in or-
ganis ms including fish, and it is more evident as the mercury-exposed level is higher. Some significant correlation was also observed
between other ele ments , such as potassium and sodium , cesium and rubidium , iron and zinc, in fish tissues and it could be well ex-
plained by their similar che mical and physical properties or their different biological functions .
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Table 1  Determination of ele mental contents of some standard materials (average *Estandard deviation) /ugtg” !
NIST1577a GBW 08571 IAEA H-8
As <0.08 0.049 +0.007 6.5%0.3 6.1 %11 <0.3
Au <0.0004 0.004 =0 .003 0.009 =0 .001 <0.001
Br 9.7% 9.7%1 2 83 +13 (90) 107 £5 104 *11
Cd <0.4 0.43£0.04 4.0%0.2 45%0.5 189% 189 %5
K 9200 £500 9700 £600 3820 £300 4240 £190 10800 £700 11700 £750
La <0.01 (0.39) 0.21 £0.01 (0.2) <0.03
Mo 37105 3.4%0.2 0.42%0.10 (0.6) 1.85%0.30 (2.18)
Na 2410 £100 2330 £160 6110 90 5820 *140 9340 £720 9600 £300
Ca 101 £35 121 8 1250 130 1110 £30 1010 £270 924 +77
Ce <0.09 (0.1) 0.34%0.01 (0.3) <0.08
Co 0.205 £0.010 0.224 %0 .026 0.808 £0.052 0.94 0 .06 0.144 %0.020 (0.13)
Cr 0.37£0.05 0.2%0.1 0.69 £0.04 0.57£0.08 0.25%0.02 (0.24)
Cs 0.011 £0.002 0.016 =0 .004 0.032 20 .003 (0.03) 0.063 %0 .006 (0.07)
Fe 171 £3 181 £19 207 16 221 14 251 *6 265 *15
Hg 0.060 £0.020 0.067 =0 .008 0.88 £0.03 0.91 £0.08
Rb 11.9%0.6 12.0%0.7 2.2%0.4 (2) 2101 %15 22.2%0.8
Sc 0.0009 £0.0002 0.0018 £0.0011 0.052 £0.005 (0.05)
Se 0.78 £0.02 0.71 £0.03 3.3210.06 3.65%0.17 4.41 £0.69 4.67 10 .30
Zn 104 £1 12215 122 %11 138 £9 165 *6 193 £6
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Table 2 Comparison of ele mental contents in Guizhou and Beijing fish liver and muscle tissues / pg*g™'
(N=10) ( N=10) t (P )
As 0.20%+0.05 0.15%0.02 0.25%+0.14 0.32%0.16 >0.05 >0.05 >0.05 <0.05
Au 0.0044 £0.0041 0.0015£0.0006 0.0030 £0.0017 0.0015 £0.0016 <0.05 >0.05 >0.05 >0.05
Br 10.7%5.9 2.91 %£1.73 8.43 £3 .02 2.26 £0 .89 <0.001 <0.001 >0.05 >0.05
Ca 370 £230 1700 £1140 410 £140 1470 £1000 <0.005 <0.005 >0.05 >0.05
cd 1.12%0.54 <0.2 4.96 £3 92 <0.3 <0.001 <0.005 >0.05 >0.05
Co 0.159 £0.090 0.022£0.012 0.127%0.116 0.024 £0.023 <0.001 <0.05 >0.05 >0.05
Cr 0.31 £0.18 0.36 £0.31 0.22%0.15 0.37 £0.39 >0.05 >0.05 >0.05 >0.05
Cs 0.031 £0.001 0.058 £0.055 0.028 £0.012 0.072 £0.037 >0.05 <0.005 >0.05 >0.05
Fe 678 401 23 11 509 471 17 £8 <0.001 <0.005 >0.05 >0.05
Hg 0.818 X1 .101 0.312%0.293 0.031 £0.016 0.050 £0.012 >0.05 <0.01 <0.05 <0.05
K 12270 £2880 18140 1260 10850 £1370 18720 £1490 <0.001 <0.001 >0.05 >0.05
La 0.098 £0.064 <0.01 <0.01 <0.01 >0.05 >0.05 >0.05 >0.05
Mo 1.51%1.8 <0.1 1.43 %0 .52 <0.3 <0.05 <0.001 >0.05 >0.05
Na 3580 £1020 1320 £270 2470 £620 1110 170 <0.001 <0.001 <0.01 >0.05
Rb 9.9%5.7 15.4%9 .7 15.6%X7.9 25.8%12.2 >0.05 <0.05 >0.05 <0.05
Sc 0.0122%0.0110 0.0021 £0.0025 0.0032 £0.0019 0.0011 £0.0002 <0.05 <0.005 <0.05 >0.05
Se 4 .41 £3 .06 0.58 0 .47 5.02 %3 .29 0.99 0 .23 <0.005 <0.005 >0.05 <0.05
Zn 266 150 22 %7 242 +133 19 +6 <0.001 <0.001 >0.05 >0.05
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3 (r) Ca .K. Cs .Rb
Table 3  Correlation of some ele mental contents of Guizhou fish liver tissue
R .
Zn 0.838% 4 (r)
Se 0.783% Table 4 Correlation of some ele mental contents of Guizhou fish muscle tissue
Sc 0.697" 0.838” Zn 0.873%
Rb 0.639" Se 0.963Y 0.704"
Na 0.780% Sc 0.704"
H »
K 0.780? g 0.963
N Fe 0.873%
Hg 0.783 Co 0.687"
Co 0.639" 0.697" Br 0.687"
Co Hg K Na Rb Sc Se Zn Br Co Fe Hg Sc Se Zn
1) P<0.05;2) P<0.01 1) P<0.05;3) P<0.001
5 (r)
Table 5 Correlation of some ele mental contents of Beijing fish liver tissue
Zn 0.809? 0.701" 0.765%
Se 0.750"
Sc 0.630"
Rb 0.659" - 0.697" 0.765%
Na 0.741? 0.701"
K 0.730" 0.741%
Hg 0.750"
Fe - 0.697"
Cs 0.730" 0.659" 0.630" 0.809%
Cs Fe Hg K Na Rb Sc Se Zn
1) P<0.05;2) P<0.01
6 (r)
Table 6  Correlation of some ele mental contents of Beijing fish muscle tissue
Zn 0.932% 0.714"
Se - 0.661" - 0.640"
Rb -0.641Y - 0.724"Y  0.838%
K - 0.640"
Hg 0.714"
Fe 0.932%
Cs -0.7562 - 0.712Y 0.838%
Co -0.712Y - 0.724Y
Br - 0.756% -0.641Y - 0.661"
Br Co Cs Fe Hg K Rb Se Zn
1) P<0.05;2) P<0.01;3) P<0.001
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