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Abstract

LEC(Long-Evans rats with a cinnamon-like coat color)rats develop spontaneous hepatic injury about 4 months after

birth,which is associated with the abnormal accumulation of transition metals such as iron and copper.The relation
between the accumulation of transition metals and the disease is a matter of debate.Most copper in the livers is found
to be bound to metallothioneins(MTs)in the cytosolic fraction as cuprous form(Cu( I )-MTs).Reactions of oxygen
radicals(O,* and OH - )with various MTs were investigated by optical method and ESR spectroscopy using the ESR
spin trap.Since superoxide(O,*)and hydroxyl radicals(OH -)react rapididly with Cu( I )-MTs,Cu( I )-MTs can be
considered to be antioxidants.However,heavy metals-induced hydroxyl radical generation by Cu( I )-MTs was
observed.The effects of SOD and catalase suggests that addition of metals such as HgCl, causes the liberation of
cuprous ions-from MTs followed by a reaction with oxygen,leading to hydroxyl radical formation through a Fenton-
type Haber-Weiss reaction.Conditions under which Cu( I )-MTs change to pro-oxidants are suggested.
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1. MTsD;EM4EFE (0,7, OH-) HEEE
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1L & DRISRETER
Antioxidants Superoxide Hydroxyl radicals
M1 el M+ s1)
Metallothioneines
Cd, Zn-MT 1.2 X 105 > 1012
(rabbit)
Cu*-MT 2.3 X 108 > 101
(LEC rat)
Cu*-MT 6.5 X 106 > 1012
(mouse)
Others
GSH 8.1 x 102
Penicillamine 9.2 x 108
Ascorbate 2.2 x 108
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1Z6.5X10°M's'"TH h | Cd,ZnkEET L 0 b 11f



FRIRBUEES: (56 5581 5) -3

DIADFES L 7-MTsIZO, B ERENFH N L2%h
Nho T, EBEBRWT AMTs & 0," D#EE
ERII8AXIOM s TH B ML, 0, HEREILIE
HHLEERT2EB—F 4L -2 T A5 —H
DF A = VEPHRLHERE ZRTT I EVbrb
R Y M ruACoBRILEFH L2ARBEETIE
Cu(I)-MTsiZ& A b7 0 LACOEERITHF S
D, F—¥DEFEEIIRITE, FZ TR (2) %
AW AY Y bT v THETO, ECu(1)-MTsD#
BEREZFE LY, MIAZXFY U F 435
— ¥R THERE L 720," ’DMPO CHi# £ LDMPO-
OOHAF LA DESRARZ F vk L TEI S h
LHZERRLTWVE, ZORIZHLDPLDH0.64
M®DCu(I)-MTs% filZ A &£ DMPO-OOH® A FX 13
12I250% I2Hfl 2 (KIB) . ZDOMHEENLH
FEEINT0,7 ECu(I)-MTsDEEEKITFE 1 TR
CENBEERVW—HEIR LT, RiZFT MO
LACHEEZHWTEE L0, L BB/ VS T4
VBIURZVAVTIVOREEHEERLTY

1.0mT
—

1 O, DMPONRIETERKT 2 IMLEY
(DMPO-OOH) MESRANY RV (A) &
Cu(I)-MTsic &k 2PHER (B)

XY FoAX VA —EREAVTO, 34uM/ BT

ERLTW3B(A), RIGEAIZ100mM DMPO &£0.5mM

Mdiethylenetriamine penta-acetic acid% & A T\ 3,

(B) TRRICHSHLD0.6uMDCu (1)-MTsHTEFHE

L. ¥ F o322 48—tHEMATRCERIBLT

W3, ESROBIESEME Epower, 20 mW ; gain, 1X10°
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BB OI D, EHEIREDGSH(1~
10mM) & Cu( I)-MTs(=10°"M) % #ET 5 L,
Cu( I )-MTs\I T TR o PLERIL R IS E v T
WhHZ EERET S,

H2AZFe™ & HO0,D [ CTHREET 2 7V SRR
L Z LA DMPO & fF 1n{t & ¥ DMPO-OH % T
L. BENI:2:2:1DESRARY MVEEZ L2 &
ERLTWVE, TORICHLPLD1.0uM Cu
(I)-MTs% il 2 % £ DMPO-OH® A: i A5 < # )
ENBZLRRLTWVS (X2B), #ERITKES
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BA A 3 EBAICEEIES LR L& e 2B
BLIZL WZ LB TH S, Cu(l)-MTsD 1
il D SR BRI O pHRR SHEEE DRI CHEME L .
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%2 ESELEFRAREICE-TLECT Y M
Cu(I)-MTH 54U BESR> JFJL (21
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ESR spec::'um of DMPO.OH
Reactants Cu
Cdz+* + ND
Hg2" - ++
Ag* +++ +++
KsFe(CN)s o+ ND
Cytochrome ¢ + ND

aThe molar ratio of added reactant to bound copper
was 2. The affinity of metallothionein with metals is in
the order of Ag'=Hg>>Cu”>Cd".
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