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[ Abstract] Objective To investigate the dynamic changes of metallothionein( MTs ) gene expression and explore
the important significance of MTs during hepatocarcinogenesis. Methods  One hundred and twenty-five SPF 5 - 8-week
old male C57BL/6] mice were randomly divided into control group and model group. Diethylnitrosamine (DEN) was given
to the mice at a dose of 100 mg/kg, ip, and 50 mg/kg, ip, in the first and next week, respectively. The mice were given
ethanol (53% , 5 ml/kg/day, 5 days/week) from the third week of experiment till 35 weeks. At 1, 3,9, 13, 24 and 35
weeks of the experiment, liver samples were taken for histopathological examination of liver damages and incidence of HCC.
The liver index and malondialdehyde ( MDA) of liver homogenate were determined. All liver tissue samples were examined
by histopathology using hematoxylin and eosin (HE) , Masson and reticular fiber staining. Real-time RT-PCR was used to

analyze the mRNA expression level of liver metallothionein-1/2 (MT-1/2) in different periods. Results Progressive liver
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damages in model group mice were identified in different periods. Hepatocytes abnormal tission and abnormal liver plate

structure, architecture often characteristic of HCC could be seen in approximately 50% of mice at 35 weeks. In addition to

these, a higher liver index also were seen at 35 weeks. Increased MDA levels in the mouse liver tissues were observed in

each stage. Real-time RT-PCR analysis showed that significantly increased transcription of MT-1 and MT-2 at 1, 3 and 9

weeks, then gradually declined and even below the normal level. Conclusions MTs gene expression levels in mouse liver

tissues are changed from significantly increased in the early stage of injury to decreased expression combined with distinct

fibrosis. Our findings further demonstrate that the down-regulation of MTs level is closely correlated with

hepatocarcinogenesis.
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Tab.1 MDA in the liver homogenate and the liver index at different periods

N6 6 {@2Y) IEH 4 FiAIZH
| Total number of mice Control group Model group
i) (Ji) Weeks - — — — — o
TEH A iR N MDA JFRESE % T MDA IR ERe
Control group Model group nmol/mg Liver index nmol/mg Liver index
1 10 10 8.12 +0.33 4.72 +0.40 12.69 +0. 10° 4.33 +0.17
3 10 10 7.61 £0.22 4.41 +£0.53 13.32 +0. 10° 4.0+0.40
9 10 10 7.63 0. 14 5.67 +0.78 14.76 +0. 28* 4.67 £0.48
13 10 10 7.84 +£0.41 4.23 +£0.36 15.42 +£0. 50° 5.06 £0.20
24 10 10 8.13 +0.21 4.46 £0.42 15.16 +0. 30* 6.53 +0.85
35 10 15 7.93 +£0.13 4.77 £0.71 15.82 +0. 54* 9.14 +1. 80"

T SIEWA L, P <0.01,
Note. *P <0.01, compared with the control group.

Vs Ac IERALB: BURYL
1 35 JAARIEH 2 S5 RIA/IN BRUHF I AU (77 Sk g 4515 )
Note. A: Control group; B: Model group

Fig.1 Representative images of the mouse livers at 35-week (arrows indicate the tumor nodules)
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Note. A-F. Light microscopy of mice liver at 1 ,3, 9, 13, 24 and 35 weeks, respectively (arrows indicate the pathological changes of liver) .

Fig.2 Pathological changes of the liver in mice. H&E, Masson and reticular fiber staining. (Bar =100 pm/50 pm)

2.3 BFHAZL MT-1 MT-2 mRNA 7k F BRI /N BUAA s B OE B 4 3 B G MT-1
EH AN RAEAS A I B A A AR T2 mRNA F£ikKF (P <0.01) , LI FE 3k R 32 W
MT-1 B¢ MT-2 mRNA Fik/KF; 5081 3.9 & 13 JH IG5 24 J2 35 JEIOR , AU 4H /)N BRHFEH 2 MT-1 1)
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®2  AFEB/NFUF4Z] MT-1 MT-2 mRNA F357KF- 504
Tab.2 Analysis of MT-1/MT-2 mRNA levels in the mouse liver at different periods

MR (R)

B

FERIZH

EEIED) Total number of he mice Control group Model group
Weeks . L4 Lt MT-1 MT-2 MT-1 MT-2
Control group Model group
1 10 10 0.15+0.05 0.12 0 5.70 £0.07* 1.76 £0.07¢
3 10 10 0.11 +0 0.09 +0 1.50 +0. 04* 1.28 0. 02*
9 10 10 0.12+0 0.11 +0 0.98 0. 02* 0. 68 +0. 04"
13 10 10 0.11 £0 0.13 +0 0.57 £0.02* 0.17 £0.01
24 10 10 0.11 £0 0.11 +0 0.02 £0* 0.01 +0*
35 10 15 0.12 +0 0.1+0 0.01 +0* 0.01 +0*

IE: SIEFHLE, P <0.01

Note. P <0.01, compared with the control group.
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