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ABSTRACT

This experiment was performed to examine the immuno-reactive characteristics of fish
metal-binding protein, metallothionein (MT), and gain the practical understandings for the
proposed use of fish MT as a biomarker. Liver MT induced by Cd in the silver carp was
seperated and purified by gel filtration chromatography and ion exchange chromatography.
The immuno-reactivity of fish MT was examined with 3 rabbit antisera. Fish MT showed
little reactivity with rabbhit anti-rat MT antiserum and a weak reactivity with anti-MT
peptide antiserum while showed a strong reactivity with rabbit anti-fish MT antiserum.
The time-course change of liver MT in the silver carp, after waterborne exposure to 1
ppm of Cd, was checked by Cd-hem method and established competitive ELISA. In both
cases, the induction of liver MT showed a good increasing relationship with the exposure
days. The results indicate that the fish MT can be developed as a useful biomonitoring
means in the toxicological study and for 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). Sample was

applied to column of Sephadex G-75 equili-

briated with 10 mM Tris-HC! buffer, pH
8.6.
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Fig. 2. ldentification of fish MT by spectrophoto-
metry. Silver carp MT in liver was seperat-
ed and purified by gel filtration and ion
exchange chromatography. Absorbance of
fish MT was scanned in the 200~300nm.

Rat %9l 8le]jA CdE R A 8L1 gl MTE: 250
nm IFH-Fel| A Foldt F patternd ZE A
22 ofeA glvh. 2 A EeAAIZ 250
MT AHgsx=e]l S dis] 200~300 nmAte]
F4 spectrum$ ZAHABEIL o] & oAb A Fo
MT&Hel| o3t spectrum} wiH] plottingdt 23}
Fig. 20149} 3te] 2Ho] MTe] gleiHE 250 nm
F-Zof 9lelr el EolF4 patterng T 4 gl
At

Fish MTe] wejubg Helid-& ZHA 37| ¢35l
# 89-S A &S rabbite] WHFALE A}
] gfish MT antibody, ¥rat MT antibody %
8 peptide antibody® 7ztzt Alzbsisdoh. Azt
rabbit antibody5%& 1z} A2 A&l fish
MT2| h-&Eel g ZAAst s ol vhEEolAy
2] vl ®E $&) rat MT 2%} Rabbit MT 1¢] 4}
SEedx @A A3, Fig. 3oA Ei= upe}
7to] fish MT¥ 3Hish A 3}te] moul-go 9lo]
5 ng/mle] 1173} ‘LEWW~ Wz aAEt 839
7ot v &g ueeFE vehi sl 2wt 50 ng/ml,
500 ng/mle¢] 31A}3} %%* o gleiMi wkgAde] &



October 1997 Kim :

gelErios Axs) S8 valom el rat
MT 22} rabbit MT 12 A3 M &3 285 1A
3} gl sle] dHish MTE A e] wh-gAdo] of
o)ekghS vfebigicl. Fish MT9] &rat MTEA
ko] ubgAle Aldel| AHEg mE b3l Bkl
el 53] vk BHe F91om olo] o3 rat
MT 2= & 1AM3} fefkof] Qlo] 713 =2 wle
A& Vel 9l T rabbit MT 1€ 500 ng/mle] 12
JEF SellA T2 WA vrehsich (Fig. 4).
wd} Fig. 5o]A fish MT¥ 3MT-peptided & 3}
of mojubgoll lof Myl B3kl gloirME okt
uh-3-AS vrep 9l 2u 500 ng/mle] TAMEE §-gke]
UM F7hE WSS vhehgl e olo i)
rat MT 22} rabbit MT 1-& 3MT-peptided &
H FE S AR QS S B Fv oA
o} whg EBolAo Wgt AYAAE FIYE 9 fish
MT*= 3¥rat MT antibody?} 3-MT-peptide
antibodyell sl wSAdel Ao YAY wlekEhs
od e o)2fdt whgAdel zbel: A fish
MT2} rat 2 rabbite} 22 IHF MT2Fe] i
A Fz xelo] 7t & 4 S Aol

ofof &A= HaR7tA] MTO &iAde] izl
o] 22k 9 3apF2e] o EH A G ofu| Al Wiy
FAMell eEdls Ao obeA gl whY gtow
25 MTel 3 ofv|xAl BME T Zfr

[e

—{o

MTse) wh-Solq Aholg Fadgtel 2ad Aol
woofo] wlFo] AYAHZYE 2L E4FQ rat
MT 2¢} rabbit MT 1A}e]e= 159} o}u|xAl

i Aol AFRE A el Qe AoR wdd

Ofish MT2
Srabbit MT2
Wrat MT2

Absorbance {415nm}

oL [ ﬂ

¢} 5 50 500
MT coated (ng/m!)

Fig. 3. Reactivity of anti-fish MT antiserum with
MTs from séveral species.
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Fig. 4. Reactivity of anti-rat MT antiserum with
MTs from several species.
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Fig. 5. Reactivity of anti-MT peptide antiserum
with MTs from several species.
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Scheme 1. The competitive ELISA procedure for
the detection of fish MT. See text for

details.
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Fig. 6. The calibration curve of fish MT in the
established competitive ELISA system,
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Fig. 7. The time-course change of liver MT induc
tion in the silver carp exposed to 1ppm of
waterborne Cd.
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