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Two research groups produced metallothionein (MT)-I/II knockout mice with null mutation of MT-I and MT-IT
genes. In 1993, Choo et al. produced MT-I/II knockout mice with a mixed genetic background of 129 Ola and C57BL/6
strains. Palmiter et al. also produced MT-I/II knockout mice with a genetic background of 129/Sv strain in 1994. Subse-
quently, MT-I/1I knockout mice have been used to clarify the biological function and physiological role of MT by many
research groups. We were also provided MT-1/1I knockout mice from Dr. Choo (Australia) . F1 hybrid mice were mated
with C57BL/6, and their offspring were back-crossed to C57BL/6 for ten generations. MT-I/II knockout (MT~/~)
mice and wild-type (MT*/*) mice were obtained by mating of those heterozygous (MT*/~) mice. We have been inves-
tigating the susceptibility of MT-I/II knockout mice to toxicity of harmful factors and some diseases. Our present stud-
ies found that MT-I/1II knockout mice have an increased sensitivity to harmful metals such as cadmium, mercury, and
arsenic, oxidative stress, chemical carcinogenesis and neurodegenerative diseases. These results clearly indicate that MT
plays an important role in defense of these toxicities. In this review, we present our findings and summarize recent
reports with MT-I/II knockout mice concerning the role of MT as a biological protective factor.
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Table 1. Metallothionein (MT) Transgenic Mice

Mice Strains MT level Year

MT transgenic mice
MT-I transgenic mice C57BL/6 & SJL 16-Fold in the liver 1993
MT-III transgenic mice C57BL/6 & SJL 3.4-Fold in the brain 1995
Cardiac MT-IIa-overexpressing transgenic mice FVB 10-Fold or 130-fold in the heart 1997

MT knockout mice
MT-I/1I knockout mice C57BL/6 & OLA129 — 1993
MT-I/II knockout mice 129/Sv — 1994
MT-III knockout mice 129/Sv — 1997
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Table 2. Metals: High Sensitivity of Metallothionein-I/II
Knockout Mice

Metals Toxicity

Cadmium Nephrotoxicity, hepatotoxicity,
bone toxicity, hematotoxicity, im-
munotoxicity, fetal toxicity
Inorganic mercury Nephrotoxicity
Mercury vapor Pulmonary toxicity, behavioural
alterations

Zinc Hepatotoxicity, pancreatic injury
Arsenic (arsenic trioxide) Hepatotoxicity

Arsenic (dimethylarsenic Genotoxicity

acid)
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Table 3. Free Radical Inducing Substances: High Sensitivity
of Metallothionein-I/II Knockout Mice

Free radical inducing

Toxicit
substances ¥

Paraquat Hepatotoxicity, nephrotoxicity,
Pulmonary toxicity

Carbon tetrachloride Hepatotoxicity

Ethanol Gastroduodenal mucosal injury
Radiation (X-ray)
Ultraviolet B

Acetaminophen

Bone marrow toxicity
Skin injury
Hepatotoxicity
Cisplatin Nephrotoxicity, hepatotoxicity
Doxorubicin Cardiotoxicity

Streptozotocin Hepatotoxicity
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Table 4. Carcinogens: High Sensitivity of Metallothionein-I1/
IT Knockout Mice

Carcinogens Target organs

DMBA Skin, stomach, lung,
liver

DMBA/TPA Skin

BBN Bladder

Lead Kidney

Cisplatin Liver

DMBA: 7,12-dimethylbenz [a] anthracene, TPA: 12-O-tetradecanoyl-
phorbol-13-acetate, BBN: N-butyl-N- (4-hydroxybutyl) nitrosamine.
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