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Abstract: Multimetal-bound metallothioneins (MT) induced in kidney of rat after oral intake of HgCl, were char-
acterized with hyphenated techniques as size-exclusion chromatography (SEC) coupled with inductively coupled
plasma mass spectrometry (ICP-MS) and reverse phase chromatography (RPC) coupled with electrospray ionization
mass spectrometry (ESI-MS). The identification of MT fractions in the size-exclusion chromatographic profiles was
achieved by both of the chromatogram of SEC-ICP-MS and the corresponding UV spectra of MT. The amount of
Hg-MT in rat kidney of HgCl, group significantly increased compared with that of the control group. In addition,
the signal of Cu-MT was largely induced in polluted rat tissue. The results validated the important roles of MT
played in the homeostasis of Cu for the detoxification of mercury. After being purified with size-exclusion column
(Sephadex G-75) and dialysis (M<1 000 Da), the extracts of rat kidney was separated with a narrow-bore reverse
phase column and eluted by increasing methanol at gradient mode. The MT polymorphism with different binding-
metal (including Hg, Cu and Zn) species was observed by ESI-MS. The tentative formulas of Hg-MT isoforms and

subisoforms were interpreted by the measured masses at the vicinity of apex in total ion current (TIC) of ESI-MS
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and the reference data of apo-MT reported. The results indicated that many Hg-binding MT species existed in the

polluted rat kidney.
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Fig.1 SEC chromatogram of MT fraction and its UV spectra
in rat kidney of HgCl, group
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Table 1

MT Isoforms and Sub-isoforms of Rat Kidney Interpreted by ESI-MS Spectra

Mass found / Da

Tentative formula

7410.5 Hg Cu-MT-25 7 409.1
7281 HeoZn, MT-28 7281.9
72785 Hg:Cu,-MT-25 72782
72725 Hg:Cur-MT-25 72720
73155 Hg-MT-28 73165
74445 HgCu -MT-1y 7 445.1
7518 Hg,-MT-28 7516
7536.5 Hg,-MT-2y 7 536.1
- 1on Hg,Cuy-MT-2¢ 7193
Hg,Cuy-MT-18 7194
7259.5 HgZnMT-1a 7 260.0
7 264 HgZn-MT-1a 72642
7427 HgCu-MT-18 7429.1
7103.5 Hg,Cu-MT-28 7 104.1
7 204.5 HgZn,MT-2a 7204.2

Mass calculated” / Da

Reference mass of apo-MT / Da Intensity / cps

6 156.0 100
6162.2 87.5
6 162.2 68.1
6 156.0 63.0
6 125.1 56
6192 44.9
6 125.1 13.8
6 146 11.1
6214

28.4
6215
6 144.0 13.5
6 144.0 99.6
6176 68.5
6 125.1 36.2
6 084.5 39.4

* Mass of apo-MT was calculated by the formula: My = Man + Moiae — My
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