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Abstract

Metallothioneins are heavy-metal binding proteins with low molecular mass and
high cysteine content. They are responsible for homeostasis, defense against harmful
heavy metals and protection from stress condition. A metallothionein (MT) gene was
characterized from liver tissue of GUnther’s walking catfish, Clarias macrocephalus using
RACE technique. The complete cDNA sequence of MT was 509 bp, including a 183 bp
open reading frame encoding 60 amino acids. The twenty cysteine positions were
conserved. All the cysteine residues are formed secondary structure (2 domains: 3 and
a domains) for bounding to heavy metals such as cadmium, mercury, cupper. The
expression of MT was detected in all tissues with high levels of transcript in liver tissue.
The complete genomic DNA sequence of MT was cloned using primers located at the
start and stop codon positions for amplification. Genomic DNA of MT was 394 bp,
comprised 3 exons and 2 introns. Induced expression of walking catfish MT gene was
quantified in liver and gills by Real-time PCR after the exposure to different
concentrations of cadmium (0, 1, 10 and 100 ppb) for 14 days. The expression of
hepatic MT by cadmium exposure was time-dependent but transient. The MT transcript
levels in the liver tissue significantly increased at all concentrations of cadmium
(P<0.05) after three and seven days of exposure and gradually decreased until 14 days,
with the highest expression levels at 10 ppb on day 3. The MT expression in gills tissue
was increased rapidly after one day of exposure. The MT expression in liver and gills of
walking catfish provides a potential biomarker for cadmium exposure. The effects of
cadmium on histological changes in gills and liver of fish exposed to 100 ppb cadmium
were examined using light microscopy. Edema, epithelial cell lifting and slight fusion of
secondary lamellae were observed in the gills of the treated fish compared with the
normal structure of the control fish. The liver of fish exposed to cadmium showed

numerous hepatocytes with vacuolization of the cytoplasm.
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