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Abstract AIM To inverstigate the effects of exogenous Zn-
metallothionein Zn-MT on anti-oxidative function and gene ex-
pression of SOD in weaning piglets. METHODS Eighteen pig-
lets Duroc X Landrace x Yorkshire were selected and divided
into 3 groups 1 2 and 3 randomly. The piglets were sport to
produce stress. Zn-MT of piglet liver dissolved in physiological
saline were then injected into the piglets of group 1 2 and 3 with
the concentrations of 0 0.8 1.6 mg/kg respectively. Three
and 6 h later 3 piglets were selected from each group randomly
and slaughtered to get liver samples. The biochemical indexes re-
lated to antioxidation and the level of SOD gene expression in liver
were determined. RESULTS After Zn-MT injection the activi-
ties of SOD and GSH-PX increased significantly P <0.05 the
content of MDA decreased significantly P <0.05 and the level
of anti-reactive oxygen species and anti-superoxide anion had the
trend of improvement. Six hours after Zn-MT injection the level
of SOD gene expression in group 2 and 3 increased significantly as
compared with that in group 1 P <0.05 . The level of SOD
gene expression in group 2 and 3 at 6 h enhanced significantly as
compared with that at 3 h. Thus our data indicated that Zn-MT
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treatment stimulated SOD mRNA expression in a time- and dose-
dependent manner. CONCLUSION Activity of antioxidase can
be increased by supplement of Zn-MT thereby improving the
power of anti-stress.

Keywords metallothionein anti-oxidative enzyme gene ex-

pression piglet

Zn-MT
SOD . 18
3 12 3.
Zn-MT 0 mg/kg 1 0.8 mg'kg 2 1. 6 mg/kg
3 . MT 3h 6h
3
SOD .
Zn-MT SOD GSH-PX
P<0.05 MDA P <0.05
Zn-MT
6 h 0.8 mg/kg 1.6 mg/kg SOD
P<0.05 . 0.8 mg/kg 1.6 mg/kg
6 h SOD 3h MT SOD
Zn-
MT
R151 A
0
t. metallothionein MT
MT
2-3 MT
DNA
MT



1734

J Fourth Mil Med Univ 2006 27 19

hitp //journal. fmmu. edu. cn

MT

Zn-MT
SOD
Zn-MT

18 14 d
. 4.42
0.24 kg. 1d . PCR
Eppendorf 5331055888
DYY-6B
UVP Biolmaging System
GDS-8000
WD-9403B
603105430
BD-396LT-65W
Centrifuge 5415D
Centrifuge 5810R
HR-
BIOXY-

Eppendorf

Eppendorf
Eppendorf

6702DW. Zn-MT
TECH® SOD-525™
GSH-PX
MDA ROS
SOA
ISOGEN RNA
RT-PCR
macia Biotech Tris

Gene Ruler™ 100 bp DNA Ladder

OXIS

Amersham Phar-
Roche
MBI Fermntas

1.2
1.2.1 18
3 6 . 3
Zn-MT 0 mg/kg
1 0.8 mg/kg 2 1.6 mg/kg 3
MT 3h 6h 3

SOD
1.2.2 lg

-70C RNA

1.2.3

0.2 ¢
8.6 g/L
9
10
100 mI/L 4°C 3000

r/min 15 min
1.2.4

SOD GSH-PX MDA ROS SOA
1.2.5 RT-PCR

3- GAPDH ‘.
1.2.5.1 RNA ISOGEN-LS RNA
RNA
Ay/Ayyy 1.8~2.0
1.2.5.2 www. ncbi. nlm. nih.
gov/ SOD E06791 GAPDH
AF017079 SOD
5'- ATTCATGGCGACGAAGGC -3’

5'- TCAATTACACCACAGGCCA-3’ 453
bp GAPDH 5'- TGAACGGATTTGGC-
CGCAT-3’ 5'- TTCTCCATGGTCGTGAAGA-
3’ 297 bp DNA
1.2.5.3 RT-PCR RT-

PCR Read-to-Go RT-PCR beads

1.2.5.4 RT-PCR

15 pL PCR
20 ¢/L
PCR 3.
GAPDH RT-PCR SOD
GAPDH
s . SAS

6.12 GLM Dun-
can
2
2.1 MT

Zn-MT SOD



J Fourth Mil Med Univ 2006 27 19

http //journal. fmmu. edu. cn

1735

Casbpsi
e ] DU

1 marker 2 ~4 0.8 mg/kg 8~10

11

5~7 1.6 mg/kg

SOD RT-PCR 20 g/L

Pl [ 1H

L THE ARt |

e e e o o

1 marker 2 ~4
2 6h

5~7 0.8 mg/'kg
RT-PCR

8~10 1.6 mg/kg

SOD 20 g/L

SOD GSH-PX

GSH-PX MDA
. Zn-MT
6 h SOD GSH-PX MDA
P <0.05 1.
1 Zn-MT 6 h SOD
GSH-PX 3h Il 6hSOD GSH-PX
3h P <0.05 MDA P<
0.01 . 6 h
3h
1 MT
n=3 xz*s
MDA SOD GSHPX  ROS S0A
pmol/g pkat/g pkat/g  pkat’g  pkat/g
3h
4.00:0.54 1717321 67523 2534+352 14606 £658
(r)r;:/kg 3.70£0.59 2259 +331 746 £47* 2779 +219 14892 +469
:r;:/kg 3.35£1.21 2578+225° 743:13° 2756 +445 15216 +801
6h
3.72£0.13 1739x112 70293 2625162 15102 +763
g;:/kg 2.61£0.15% 2779 £130° 859 +54* 2876 +218 15480 +676
;:/kg 1.97 +0.17% 3586 +292b 894 +472° 2889 +220 16603 +362*
*P<0.05 *P<0.01 s °P<0.05 vs
3h
2.2 MT SOD
2 12 MT 3h
SOD P>0.05 . MT
6h I SOD I
P<0.05 . Zn-MT
1 3h 6h SOD
P>0.05 . 2 3 6h
SOD 3h P<
0.05 .
2 MT SOD
n=3 xzs
3h 6h
SOD/GAPDH SOD/GAPDH
2.27+0.53 2.29 +0.34
0.8 mg/kg 2.19 £0.32 2.87£0.23°
1.6 mg/kg 2.25+0.29 3.26 £0.59*
P <0.05 vs ‘P<0.05vs3 h.

. Adel
DNA

MT
MT
MT

13

DNA 10
GSH
GSH

pmol/L
mmol/L
MT
Zn-MT
SOD GSH-PX
MDA

Zn-

MT SOD

SOD mRNA
. Sugino
SOD
. Zn-MT

SOD



1736

J Fourth Mil Med Univ 2006 27 19  http //journal. fmmu. edu. cn

1999 32 3 90 -95.
2 Zhou ZB. Effect of Zn7-metallothionein on oxidative stress in liver of
rats with severe thermal injury J . Acta Pharmacol Sin 2003
24 8 764 -760.

J. 1999 35 2 573 -576.
4 Hou DX Fukuda M Fujii M et al. Transcriptional regulation of
nicotinamide adenine dinucleotide phosphate quinone oxidoreduc-

tase in murine hepatoma cells by 6- methylsufinyl hexyl isothiocya-

nate an active principle of wasabi Eutrema Wasabi Maxim. J .
Cancer Lett 2000 161 195 -200.

Adel J de Ruiter N. Inhibition of hydroxyl radical-generated DNA
degradation by metallothionein J . Toxicol Lett 1989 47
191 - 196.

Sugino N Telleria CM. Differntial regulation of copper-zinc superox-
ide dismutase and manganese superoxide dismutase in the rat corpus
luteum induction of manganese superoxide dismutase messenger ribo-
nucleic acid by inflammafory cytokines J . Biol Reprod 1998 59
599 - 605.

R alle SIS S Sl S SIS Sl SIS SHiE SIS S SUE SIS S SUiE e SIS S SUE SiiE SIS Sl SUE SIS U B SUE SIS e SIS SiiE SIS S SUE SIS SUE SUiE SUle SUiS SE SUE b SIS S e e 2

1000-2790 2006 19-1736-01

4 710002
R472 B
0
ICU CCU
2001-12
24 h
1 2001-12/2005-12 360
WU-
50C2 . 3
3 ~5ml/h 50 mL
80 ~120 cm
50 mL 9 g/L
+ 1
3~5mlL
“ Stop”
2 @
2006-08-22 2006-09-15

. Tel 029 87630928

24 h
)
2h
2
3 2~3h
6~74d
J. 2005 22 18 2828.
J. 2005 22 18 2865.
. M.
2001 725 -726.



