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Mercuric Chloride Induces Apoptosis in MDCK Cells
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Objectives : Mercury is a hazardous organ-specific
environmental contaminant. It exists in a wide variety of
physical and chemical states, each of which has unique
characteristics for the target organ specificity. Exposure to
mercury vapor and to organic mercury compounds
specifically affects the CNS, while the kidney is the target
organ for inorganic Hg compounds.

Methods : In this study, mercury chloride (HgCl:) was
studied in a renal derived cell system, i.e., the tubular
epithelial Madin-Darby canine kidney (MDCK) cell line,
which has specific sensitivity to the toxic effect of mercury.
MDCK cells were cultured for 6-24 hr in vitro in various
concentrations (0.1-100 M) of HgClz, and the markers of
apoptosis or cell death were assayed, including DNA
fragmentation, caspase-3 activity andwestern blotting of
cytochrome ¢. The influence of the metal on cell proliferation
and viability were evaluated by the conventional MTT test.

Results : The cell viability was decreased in a time and
concentration dependent fashion: decreases were noted at
6, 12 and 24 hr after HgCl: exposure. The increases of DNA
fragmentation were also observed in the concentrations from

0.1 to 10 M of HgCl. at 6 hr after exposure. However, we
could not observe DNA fragmentation in the concentrations
more than 25 M because the cells rapidly proceeded to
necrotic cell death. The activation of caspase-3 was also
observed at 6 hr exposure in the HgCl: concentrations from
0.1 to 10 M. The release of cytochrome ¢ from the mitocho-
ndria into the cytosol, which is an initiator of the activation
of the caspase cascade, was also observed in the HgCl.-
treated MDCK cells.

Conclusions : These results suggest that the activation
of caspase-3 was involved in HgCl:-induced apoptosis. The
release of cytochrome ¢ from the mitochondria into the
cytosol was also observed in the HgCl-treated MDCK cells.
These findings indicate that in MDCK cells, HgClz is a
potent inducer of apoptosis via cytochrome ¢ release from
the mitochondria.
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Figure 1. Effects of mercuric chloride(HgCI2) expressed as MTT reduction(OD, 540 nm) in MDCK
celis. Celis were incubated at 37T in a CO2 incubator with various concentration of HaGCi2
for 6 hr, 12 hr, 12 hrand 12 hr recovery(total 24 hr) and 24 hr, The differences between the
controi(0 ;M) and the HgCI2 exposed groups were tested by unpaired ttest. : * significantly
different from the corresponding value of the control at p < 0.05.
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Table 1. EC50 values of mercuric chlaride in

MDCK cells
exposure time ECyw 95% CT*
6hr 15.36 121501942
120 6.13 5.53106.78
12br +12 hr recovery 310 273103.50
Ahe 263 226103.06

* EC50: half effective concentration
* CI : confidence interval
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Figure 2. DNA fragmentation. Mercuric chloride induced apoptosis in MDCK cells for 6 hours(A) and
12 hours(B). Apoptosis were analysed of DNA fragmentation by 2 % agarose gel
electrophoresis indicated the occunrence of apoptosis. : M; 1Kb DNA ladder.
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Figure 3. Activity of caspase-3 (% of control) after 3, 6, 12 hours exposure to mercuric chioride(0.1, 1,
10, 100 /M) in MDCK cells. The activity of caspase-3 is expressed as percentage f that of
untreated controls. The difference between the control and the HgCl: exposed groups were
tested by unpaired T test. . * significantly different from the corresponding value of the control

atp<0.05.
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Figure 4. Westem blot analysis of cytochrome ¢ after exposure 6 hr of mercury chioride(0, 0.1, 1, 10 #
M) in MDCK cells. HgCl= treatment caused a concentration-dependent decrease in
mitochondrial cytochrome ¢ and a concomitant increase in cytosolic cytochrome c.
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