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The effect of MT gene on heavy metal accumulations in transgenic
common carp and experimental animal

YAN Xue-chun, SUN Xiao-wen, LIANG Li-qun, CAO Ding-cheng
( Hetlongjiang River Fishery Research Institute , Chinese Acudemy of Fishery Science, Harbin 150070, China)

Abstract: One of the most important things for industry production of transgenic fish is whether the fish meal is safe to the health of
human beings, which means the foreign genes and their expressed products might be harmful to fish and the animal eating this fish.
For the transgenic common carp produced by injecting fusion genes which included chum salmon’ s growth hormone gene and common
curp’s metallothionine promoter, two things should be investigated. One is whether the transgenic common carp will produce
excessive amounts of growth hormone in its body, and the foreign hormone how to affect the animal eating this fish. The other thing
is whether this fish will accunmlate excessive heavy metal in its body, what effect will be on the animal eating this fish. The
investigation of the concentrations of the foreign growth hormone in transgenic carp is reported. This article examines the effect of a
metallothionine transgene on the residual heavy m2tal concentrations in the transgenic common carp and the cat eating the transgenic
carp. Using flame atomic absorption spectrophotometry, we measured the concentrations of the heavy mental elements including Zn,
Cu,Cd,and Pb in the muscle, liver, kidney and gills of the transgenic common carp and non-transgenic carp. Also measured were the
concentrations of Zn and Cd in the muscle, liver and kidney of the cat fed with transgenic and non-transgenic common carps. In the
cat, there was no significant difference ( P >0.05) in tissue concentrations of heavy metals between the experimental group and the
control group. The heavy metal concentrations in the non-transgenic common carp and transgenic common carp were statistically
similar. The result showed that metallothionine gene as a promoter for aquaculture fish genetransfer would not bring about the heavy
metal accumulations in transgenic fish and animal eating them.
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Tab.1 The metal content in the organs of the transgenic common carp mg-kg!
FHm(n = 10) St (n = 5)
i H experiment fish control fish -
item e FRUENRIZ (SD) T PRI (SD) i-test
mean value standard deviation mean value standard deviation
Zn LA muscle 4.9851 2.786 8 3.450 2 1.290 0 P>0.05
AT liver 7.156 8 2.963 8 11.034 8 6.513 3 P=>0.05
4 kidney 8.099 7 2.209 7 7.98 5 0.5215 P>0.05
8 gill 7.337 4 3.3280 10.499 8 3.059 P>0.05
Cu LA muscle 5.881 2 1.809 2 1.150 5 0.434 0 P>0.05
JIF liver 11.193 3.106 9 11.9150 1.7851 P>0.05
% Kidney 7.6418 2.0191 8.161 0 3.174 3 P>0.05
#i8 gill 7.846 8 1.85361 5.661 0 2.3559 P>0.05
Cd UL muscle 0.0518 6 0.0223 9 0.077 0 0.063 3 P>0.05
AT liver 0.106 3 0.066 2 0.126 5 0.118 8 P>0.05
B kidney 0.079 7 0.063 0 0.091 5 0.0526 0 P>0.05
fif gill 0.073 2 0.017 2 0.060 7 0.043 2 P>0.05
Pb HLA muscle 0.227 0 0.313 8 0.229 0 A P>0.05
JIT liver R A H A 0.412 0
¥ kidney At ey ENid A A H
i gill 0.105 6 0.075 2 0.450 0 0.267 3 P >0.05
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Tab.2 The heavy metal content in the experimental animal mg-kg!
HE ~ Ngﬁ—iﬂ group one _ 240 group two R
dem iR PapGE: Sce %I B4 o test
experiment group control group experiment group control group
Zn WLA muscle 20.01 28.00 15.89 23.08
23.62 25.00 18.73 21 .44 P>0.05
17.48 30.00
W kidney 17.27 16.44 14.70 12.68
15.77 16.51 12.71 14.76 P>0.05
13.09 16.32
T liver 32.23 30.48 23.11 27.47
22.37 32.03 24.09 24.95 P>0.05
22.38 30.01
cd AP muscle 0.0455 0.061 0.192 0.550
0.071 0.058 0.423 0.175 P>0.05
0.107 0.044
¥ kidney 0.073 0.051 0.185 0.188
0.071 0.041 0.187 0.337 P>0.05
0.063 0.063
JF liver 0.061 0.058 0.161 0.195
0.069 0.041 0.176 0.286 P>0.05
0.042 0.020
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Tab.3 The weight of the cat fed on the

transgenic common carp

IR (n=5) MHRAE(n=5)
B ] () experiment group control group
time PR (g) TR E (g)
mean weight mean weight
535 546.7
15 618.7 616
30 926.7 898.3
45 1110.7 1095
60 1525 1445
75 1705 1 600
90 1833.3 1 700

P {EAH 0.3724 KT 0.05
Notes; P value is 0.3754 and larger than 0.05
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Fig.1 The growth curve of the experimental animal
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