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A Study on the Enzyme Activity in Liver and Kidney of
Mouse Administered Mercury Chloride in the Drinking Water

Jae Hyung lLee and Jung Hyun Kim

Department of Environmental Science, Graduate School Kyunghee University

ABSTRACT

The accumulations of mercury, lactate dehydrogenase and antioxidant enzymes activities of which
are glutathione peroxidase, catalase and superoxide dismutase, and pathological changes were inve-

stigated in

liver and kidney of mice which were fed the water supplemented with two levels

0.5mM and 1.0 mM) of mercury chloride (HgClL).
During the mercury feeding, the weight gain of mice in experimental groups was less than

that of control group mice, while no overt signs related to mercury toxicity were noted in any

experimental groups.

Mercury concentrations in liver and kidney increased significantly in the early period (1~2

weeks) after mercury administration, which were measured as high as 100 times in liver and
kidney in comparison to those of the control groups, but there were relatively stable for the

levels of accumulation in following periods.

The lactate dehydrogenase activities in liver and kidney were relatively increased in the period

of 2~3 weeks of mercury administration in the experimental groups, there were normal levels

in other periods of administration without the dose-dependencies.

The glutathione peroxidase ac-

tivities were not affected by the dosages of mercury chloride and the duration of ingestion. But

the catalase activities significantly increased in 2~3 weeks after ingestion, and the superoxide

dismutase activities of kidney also showed a peak in 3 weeks of ingestion while this peak was

not found in the results measured in liver tissues.

Keywords : Mouse, mercury, enzyme, liver, kidney
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Table 1. The change of body weight (gm) of mice
continuously administrated mercury chlo-
ride by the duration (week)

Duration Control 0.5mM L0 mM
group group
1¢ 9y 247+ 1.0 238+ 1.3 239t 1.3
2(10) 2531+ 1.1 235t 15 252+ 1.7
3(11) 254+ 1.1 250t 1.3 247110
4(12) 27.5% 1.4** 257+ 1.7 2331 1.3
6(14) 302+ 0.7%% 283+ 22** 228+ 15
8(16) 308+ 1.3+ 278+ 3.0* 237+ 1.7

*The number denoted in parenthesis indicates the
real age (weeks) of mouse. 0.5mM and 1.0 mM
groups incicate the experimental groups, which were
ingested by mercury chloride 0.5 mM and 1.0 mM.
Overall results for the changes of mice body weights
are summarized by F-ratio of one-way ANOVA (anal-
ysis of variance) as follows,

Control group : F (5,24)=25.65, p<0.01,

2.5 mM group : F (5,24) + 5.35, p<0.05,

1.() mM group : F (5,24)= 1.23, p>0.05.
*p<0.05, **p<0.01, **p<0.005 for the differences
between the initial (first week) value and the follow-
ing values in each groups. Each groups were consist-
ed of 5 male mice which were the hybrids (F1)
hetween CH7BL/6 (3) and BALB (%)
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Table 2. The mercury concentrations in liver and kid-
ney of mice continuously adminitrated 0.5
or 1.0 mM mercury chloride by the duration
(week)

0.5 mM group 1.0 mM group

Duration
Liver Kidney Liver Kidney
{ppm) (ppm) {(ppm) {ppm)
1 27t 17 7961309 61+13 727t 348
(0.02+ 0.01) (0.15+0.03) (0.02+0.01) (0.15% 0.03)
2 45120 1044* 164 97+22 1388+ 383*
3 48+ 1.5 768+ 111 73+22 687t 413
0,02+ 001) (0.32+004) 002+ 0.01) (0.32+ 0.04)
4 531 09* 776+ 116 84+ 39 72.1+ 46,9
6 40+ 12 742+ 118 89L09** 678+ 168
005+ 0.01) (0.55+0.04) (0.05+ 0.01) (0554 0.04)
8 47+ 05% 592+ 57 94+08** 867+ 122
Mean+ S.D.

The concentrations denoted in parenthesis are the
control's which were matched to the data of two
experimental groups. Overall results for the accu-
mulation of mercury in organs are summarized by
F-ratio of one-way ANOVA (analysis of variance)
as follows,
0.5 mM group: liver . F (5, 24)=2.08, p>0.05,
kidney ; F (5, 24)=3.86, p<0.05.
1.0 mM group :liver : F (5, 24)=2.11, p>0.05,
kidney ; F (5, 24)=23.22, p>0.05.
*p<0.05, **p<0.01, ***p<0.005 for the differences
between the initial (first week) value and the follow-
ing values in each organs.
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Table 3. The change of LDH-activities in mice con-
tinuously administrated 0.5 mM or 1.0 mM
mercury chloride by the duration (week)

Table 5. The change of catalase activity in mice con-
tinuously administrated 0.5 mM or 1.0 mM
mercury chloride by the duration (week)

0.5mM group 1.0 mM group

Duration
Liver Kidney Liver Kidney
Control 6914 101£27 69+14 101+27
1 78+20 116+14 88+ 11* 107t 16
2 107+ 21%* 127+ 22 97+ 21* 96+ 19
3 82+ 25 94+ 23 94+24 100% 27
4 851 35 82+19 77+ 16 92+ 9

0.5 mM group 1.0 mM group

Duration - - -
Liver Kidney Liver Kidney
Control 39+0.7 34%1.0 39%£07 34+10
1 49+ 0.7 41+07 3709 29+03

2 50+ 0.7 42407 51+0.7* 49+ 09*
3 6.5% 1.8% 57+ 1.2% 6.1+ 0.7** 33+0.8
4 51209 39+08 4108 34203

Meant S.D.

Each groups were consisted of 5 male mice which were
the hybrids (F1) between between C57BL/6 (%) and
BALB/C (%). LDH activities of liver, kidney were
measured from the homogenates diluted by 1,000
times (g/1.000 m{), and unit is [U/.

*p<0.05, **p<0.01 for the differences between con-
trol and experimental groups.

Table 4. The change of glutathione peroxidase
(GSH-PX) activity in mice continuously ad-
ministrated 0.5 mM  or 1.0 mM mercury
chloride by the duration (week)

0.5mM group 1.0 mM group

Duration ——m—77 - ———————
Liver Kidney Liver Kidney
Control 89+ 11 57+15 89%f11 5H7t15
1 99+ 1.0 6519 68+15 54+13
2 92+ 11 57+05 58+13* 57406
3 91+ 11 54+17 74%17 5H8+14
4 85+t 15 60x14 73+20 5HB8+1.2

Mean=* S.D.

The unit of GSH-PX activity is uM NADH oxidized/
min/mg protein. Each groups were consisted of 5 male
mice which were the hybrids (F1) between C57BL/6
(%) and BALB/C (%).

*p<0.05 for the differences between control and ex-
perimental groups.
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Meant S.D.

The unit of catalase activity is unit/mg protein. Each
groups were consisted of 5 male mice which were the
hybrids (F1) between C57BL/6 (&) and BLAB.C (%).
*p<0.05, p<0.01 for the differences between control
and experimental groups.

(1) Glutathione peroxidase(GSH-PX)
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(3) Superoxide dismutase(SOD)
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Table 6. The change of superoxide dismutase (SOD)
continuously administrated 0.5 mM or 1.0
mM mercury chloride by the duration

(week)
0.5 mM group 1.0 mM group
Duration - -
Liver Kidney Liver Kidney
Control 103+ 1.1 58%*16 10311 58*16
1 87+ 1.0 88+0.7 103%£05 62+09

2 93+19 84108 102+06 89+t 15
3 10.7+20 102+ 1.3* 10.7+15 103+ 1.1*
4 91+18 94+18 99+14 103+ 13*

Mean®* S.D

The unit of SOD activity of controls are unit/mg pro-
tein. Each groups were consisted of 5 male mice which
were the hybrids (F1) between C57BL/6 (%) and
BLAB/C (+).

*p<0.05 for the differences between control and ex-
perimental groups.

150 {...

100 |

Relative Activity (Mean%)

50 ] i | |
1 2 3 4

Duration of Hg Ingestion(Weck)

Fig. 1. Relative activities of lactate dehydrogenase
(LDH). glutathionine peroxidase (GPX), cata-
lase (CAT), and superoxide dismutase (SOD)
in liver (-LD) and kidney (-Ki) of mice ingest-
ed 0.5 mM mercury chloride in drinking wa-
ter during lst to 4th week.
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150 L.

100 |

Relative Acuvity (Mean)

Duration of Hg Ingestion(Week)

Fig. 2. Relative activities of lactate dehydrogenase
(LDH), glutathionine peroxidase (GPX), cata-
lase (CAT), and superoxide dismutase (S0D)
in liver (-Li) and kidney (-Ki) of mice ingest-
ed 1.0 mM mercury chloride in drinking water
during 1st to 4th week.
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Table 7. The simple correlation coefficient (r) between each variables measured in mouse tissues of 0.5 mM
group during lst to 4th week of experiments (n= 20)

Variable Con-Li Con-Ki  LDH-Li LDH-Ki  GPX-Li  GPX-Ki Cat-Li Cat-Ki SOD-Li SOD-Li

Con-Li 1.000

Con-Ki 0.299 1.000

LDH-Li 0.379 0.056 1.000

LDH-Ki —0.397 0.353 0.518* 1.000

GPX-Li —-0.145 —-0.08  —0.200 0.201 1.000

GPX-Ki  —0.148 -0.186  —0.361 0.052 0.398 1.000

Cat-Li 0.094  -0.179 0.252 —0.082 -0.333 —0.162 1000

Cat-Ki --0.083 0.109 0.102 0.095  —0.036 —0.181 0406  1.000

SOD-Li - —0.264 -0.197 0.119 0.038 0.101 ~0.223  0.094 0287  1.000

SOD-Ki  —0.121 —0.294 0.043 -0.131 0.050 0.078  0.447* 0212 0560* 1.000
Abbreviations : Con, concentration of mercury: LDH, Lactate dehydrogenase; GPX, Glutathione peroxidase; Cat,

Catalase; SOD, Superoxide dismutase; -Li,

Table 8. The simple correlation coefficient (r)

measured in 1 liver; -Kij,

measured in kidney. *p<0.05.

between each variables measured in mouse tissues of 1.0 mM

group during Ist to 4th week of experiments (n=20)

Variable Con-Li Con-Ki  LDH-Li LDH-Ki GPX-Li GPX-Ki Cat-Li Cat-Ki SOD-Li SOD-Li
Con-Li 1.000

Con-Ki 0.730** 1.000

LDH-Li  —0.175 0.169 1.000

LDH-Ki -0.149 0.149 0.520* 1.000

GPX-Li  —0413 —0.304 -0.235 0.445* 1.000

GPX-Ki 0.273 -—0.063 —0.018 0.111 -0.073 1.000

Cat-Li 0.288 -0.083 0.181 —0.155 —0.063 —0.257 1.000

Cat-Ki 0.385 0.561* 0.076 0.099 (1.326 —0.034 0.035 1.000

SOD-Li —0.039 0.083 (.393 0.160 0.159 —0.271 0.287 0.204  1.000
SOD-Ki  -—-0.206 0.024 0.110 —0.152 0.284 0.090 0.386 0.223  0.239  1.000

Abbreviations : Con, concentration of mercury;
Catalase; SOD, Superoxide dismutase;
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LDH, Lactate dehydrogenase; GPX, Glutathione peroxidase; Cat,
-Li, measured in 1 liver;

-Ki. measured in kidney. *p<0.05, **p<0.01.
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