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Fig. 1 Electrophoresis pattern of metallothionein gene transcription under different time in testis and liver of rats treated

with cadmium by semi quantative RT- PCR
{a) MT1 in liver; (b) MT1 in testis; (¢) MT2 in liver; (d) MT2 in testis. M: molecular mass marker; 7: Oh; 2: 1h; 3: 3 h;

4: 6h; 5:
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Fig. 2 Densitometric analysis of metallothionein gene

transcription under different time in testis and liver of rats
treated with cadmium by semi quantative RT PCR
(a) MTI in liver and testis; (b) MT2 in liver and testis. a a:

liver; & — #: lLestis.
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Fig. 3 Metallothionein under different time in testis and liver

of rats treated with cadmium

o —a: liver; & — #: Lestis,

ERALRBHAEMT, KWLk —HEE S
. AL LE RT-PCR 20 Hr Al DNA I ¥ 32 W
SHADHA MT1 5 MT2 mRNA 8%, I
IIE 52 R 5 FE MT 76 IEH B & Pk S
FE M IERIACT 3 AT I B 22 5. SO LA ZUEA
BRZ MT. MT & —RE0 7k . W5t m
M &maaEA. CeMBEMTEEE R G O



- 814 -

Bk E H 3 DA R 4 B8 38 i A O TR AT AR
M. EEAR N 5D K T %4 8 5 S i fig
k. AZRR P IRE . BERR . SRR, JUITENERS
WLIEMO N .~ OH 8k N2 4y 10 26 AT
SO R 16 SE AR S K, 5 BB AL B 5% T ) sl i
2. A7 SCHERIRED — PR N BT S B4 G
DNA $iff, JUILHE S A, . il S 41 ZUR B B & 11
U, AEAC YIS 22 F5 B 0 N DNA (4 05 F 3 A7
Ban, M BOEA WD, XA RS E S MT
SEURE R R A R G MT AR . #
g BB HEEAR R A, MT 58198
KISy, i 5844 sliF i S oAb Dh g 8 A
g4y (K 4 1T B4R I G B B0 A 0 B IR . 53 4h,
Zheng %5010 2 B BR MT1 5 MT2 3 [ /8 L%t
B R 1) P53 . cjun JEPN ROA B RUK. UFE) MT
FEAR UM & A R IR .

MA SC4E B F/, WP a1 h 5 K RO
MTImRNA 470 G0 e 5k, 3 hikmlg; =2
FABE L h J5 MT ImRNA WA B G 1% S5 5%,
6 h ik mUE.  ELAR S5 I B SKCT (K W  [A)
AWM 25, (H 24 h (55, MT ImRNA 18]
BACTHAE MT ImRNA. #2554, MT ImRNA [
FEAd 22 W G o 1 FE. B85 b 85 )5 FFJE MT2mRNA
AR LS MT ImRNA 2840 %24, MT2mRNA
BAFRLIMT ImRNA (AL %, HE AL T
FEAE AR g . U8 45 5 MT2mRNA (1) % 5%
AIREAFE A 2 e b, Wi 5 I IE MT S HF4L
BUR, A MT AME BN T &, i HIEe A
AR RUMBARGEBIET KR ZALAN
MTmRNA [k, (HAERB0 00 T 9K WAH
) MT FKik, MIEE R MT A GEAH R 2 A8 7] fig
5 52 S 20 SR A0 o S SRR DA K.

fTLASE AL MT M AR G R IE? ARSI &5
BF, BH MTImRNA (KM% TN, "TfE
S SEAL MT )G R, VP a2 A4l
LAMPAEEC I MT ZATE AT HAETiES
MT (1B AR AT K.

EMFESE MR ER

Prog. Biochem. Biophys. 2002; 29 (5)

gi LTk, WEARAERS 1 TS5 L MTmRNA 1
oo, HMT AGEAH N R, 7] e At S AL 41 200
BRI A BUEAE FH A8 HE T S 0 1 — A HE B2 U A
Liu 250 3E 0 %540 25 M AR BT €57 &/ B4 2% 7%
JESALH PR T MT Bnsh, &850 H kS
LA S oAb A LY T I R, 1 R
SEAIIAHLEI T &2 5, VEARPLEEAT ik
IR AN

2 % X M

1 Waalkes M P, Rehm S. Cadmium and protatic cancer. ] Toxicol
Environ Health, 1994, 43 (3): 251~ 269

2 Lee K F, Lau K M, Ho S M. Effects of cadmium on
metallothioneir 1 and metallothionein- I mRNA expression in rat
ventral, lateral, and dorsal prostatic lobes: quantification by
competitive RT-PCT. Toxicol Appl Pharmacol, 1999, 154 (1):
20~ 27

3 Suwzuki ] S, Kodama N, Molotkov A, et al. Isolation and
identification of metallothionein isoforms ( MT-1 and MT-2) in the
rat testis. Biochem ], 1998, 334 (3): 695~ 701

4 Zhou T, Zhou G. Song W, et al. Cadmiunrinduced apotosis
and chenges in expression of P53, ¢jun and MT- 1T genes in testes
and ventral prostate of rats. Toxicology, 1999, 142 (1I): I~ 13

5 Abel J, Ruiter N, KuhmrVelten W N. Comparative study on
metallothionein induction in whole testicular tissue and isolated
Levding cells. Arvch Toxicol, 1991, 65 (3): 228~ 234

6 Ilda M M. Robert M B, Michael P W. Metallothionein gene
expressinon in testicular interstitial cells and liver of rats treated
with cadmium. Toxicology, 1996, 107 (2): 121~ 130

7  Sogawa C A, Sogawa N, Yamamoto T, et al. Localization of
metallothionein (MT) and expression of MT isoforms induced by
cadmium in rat dental pulp. Jpn J Pharmacol, 2001, 86 (1): 65
~ 72

8 Masters B A, Kely E J, Quaife C J, et al. Targeted disruption of
metallothionein 1 and 1l genes increases sensitivity to cadmium.
Proc Natl Acad Sci USA, 1994, 91 (2): 584~ 588

9  Valverde M, Fortoul T 1, Diaz Barriga F, et al. Induction of
genotoxicity by cadmium chloride inhalation in several organs of
CIF1 mice. Mutagenesis, 2000, 15 (2): 109~ 114

10 Zheng H, Liu J, Choo K H, et al. Metallothioneir I and - 1I
knock out mice are sensitive to cadmiunr induced liver mRNA
expression of & jun and p33. Toxicol Appl Pharmacel, 1996, 136
(2): 229~ 235

11 LiuJ, Corton C, Dix D J, et al. Genetic background but not
metallothionein phenotype dictates sensitivity to cadmium- induced
testicular injury in mice. Toxicol Appl Pharmacol, 2001, 176

(1): 1~ 9



2002; 29 (5) S5 MYEER Prog. Biochem. Biophys. + 815 -

Metallothionein Gene Expression under Different Time in Testis
and Liver of Rats Treated With Cadmium’

REN XuYi, ZHOU Yong, ZHANG Jiar Peng, FENG WerHua™

( Department of Biochemistry and Molecular Biology. College of Basic Medicine,

Second Military Medical University, Shanghai 200433, China)

Abstract The rodent testis is generally more susceptible to cadmium ( Cd) -induced toxicity than the liver. In
order to clarify the molecular mechanism of Cd-induced toxicity in testis, Cdinduced metallothionein (MT)
gene expression and MT protein accumulation under different time in testis and liver were compared. MT | and
MT2 mRNA levels were determined by reverse transcription- PCR analysis followed by densitometry scanning,
and MT was quantitated by the ELISA method. Both MT mRNA and MT were constitutively present in testis
as well as the liver. Testis had higher levels of MT1 and MT2 mRNAs in 1 h, 3 h, 6 h and 24 h over control,
but MT protein did not increase. Cd exposure increased hepatic MTs mRNA and MT protein. Thus, it is
indicate that, although Cd exposure results in increases of MT mRNA in testis, it does not enhance MT
synthesis The inability to induce the metal detoxicating MT-protein in response to Cd, might account for
higher susceptibility of testis to Cd toxicity and carcinogenesis relative to liver.

Key words cadmium, metallothionein, testicle, liver
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