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ABSTRACT

The purpose of this experiment is to estabilish the sensitive and specific ELISA
(enzyme linked immunosorbent assay) system for the detection of fish metallothionein
(MT). Silver carp were injected with Cd of 1~8 mg/kg body wt. 4 times during 10 days.

Silver carp was very tolerant species to Cd. Cd induced MT in liver was seperated and
purified by gel filtration chromatography and ion exchange chromatography and identified
by spectrophotometry, native gel electrophoresis and western blot analysis. The rabbit
antiserum was produced by immunizing rabbit with lyophilized MT, and the competitive
ELISA system was estabilished for the detection of fish MT. In the present ELISA
system, the detection limit was about 33 ng/ml. When this ELISA system was employed
to determine the MT level in the supernatant sample of fish liver homogenate, the
reaction curve showed a good parallel corelationship with the calibration curve over a
certain dilution range.

The results indicate that the competitive ELISA can be a useful tool for the detection of
fish MT in the toxicological study and the evaluation of water pollution.
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Fig. 1. Sephadex G-75 elution profile of the super-
natant of liver homogenate from silver carp
treated with cadmium (i.p).
applied to column of Sephadex G-75 equili-
briated with 10 mM Tris-Hel buffer, pH
8.6.
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Fig. 2. lon exchange chromatography of pooled
fractions obtained after gel filtration on
Sephadex G-75.

Aliquats of pools were applied to DEAE
Sepharose column and a linear gradient of
10 - 300 mM Tris Hcl (pH, 8.6) buffer was
used for desorption,

Each fraction was diluted (x20) for the
cadmium determination by A A.
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Fig. 3. Identification of fish MT by a) spectro-
photometry, b) Native gel electrophoresis
and c¢) Western blot analysis, Silver carp
MT in liver was seperated and purified by
gel filtration and ion exchange chromato-
graphy. Absorbance of fish MT was scann-
ed in the range of 200~300 nM. Native gel
electrophoresis was performed with 10%
polyacrylamide gel and Western blotting on
the PVDF membrane,
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Fish MT# 1A s8-902 80 ng/mlY] %2 0.1
carbonate buffer (pH 9.6)¢} &3)3le] A z8}y

Coating

MT -solution, 100 zl/well
37°C, 2hr

(wash)

| PBST, 200 #/well (2 times)
Blocking

0.5% gelatin, 200 xl/well
37°C, 1hr

(aspirating)

Sampling
Sample solution, 50 ul/well
Working solution of MT-specific antibody,
50 pul/well
37°C, 2hr
(wash)
| PBST, 200 #l/well (3 times)
Enzyme reaction
ABTS solution, 100 ul/well
37°C, 15min
Plate reader (Absorbance at 415 nm)

Scheme 1. The competitive ELISA procedure for
the detection of fish MT. See text for
details.
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Fig. 4. The calibration curve of fish MT in the
established competitive ELISA system.
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Fig. 5. Application of the competitive ELISA sys-
tem to the supernatant (18,000 g, 1 hr) of
liver homogenate prepared from Cd treated
(i.p) silver carp.
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