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Effects of Copper Stress on M ineral Nutrient, Protective Enzym e A ctivities
and Their Isozym e E xpression in L eaf of H ydrocharis dubia

JiW angdong ShiGuoxn XuQ nsong XuYe ZhangHuj Zhao Juan
(School of Life Science Nanjing NomalUniversity N anjing 210046, China)

Abstract Hydrocharis dubia plants exposed 00 2 4 6 8mg/L Cu”* for7 dwere analyzed with reference to its tox ic
mpact on m neral nutrient adsoption active oxygen generatbn pmotective enzyme actvities and their Bozyme expres—
sbn The results showed that wih the rise of Ci’* concentration in culturemedium (1) them mneral nu trien t abso ip-
tonwas affected by Cu” stess as i ncreased he absopton of Ca* Fe* Mg* and Zn™, and reduced that of
Mn** Pand K", with ncrasing he concentratbn of Cu>*. (2)The anount and ntensiy of protein/peptile band de-
creased gradually with augn ent of Cu® concentration was obsewed n SDS— PAGE, respectively and many polypep-
tides d sappeared signifcantly i fronds treated w ith Cu** stress (3) GR activity and H,0, content change tendency as—
sume the sigle peak curve i Cu’* concentratbn to 6mg/l, their datm up to maxin zg respectively better 2. 51
tmes and 3. 74 tines than the contol The 0,7 content and MDA content change assum e fist slov, and then fast trend
of escabiton when Cu”* concentration to 8mg/L, their datum reaching the crest comparing 342 3% and 334 2% to
the control SOD activiy assumes the drop tendency POD actwity assum es the trend of escahton and CAT actwity on-
ly has slightly rise (4) Their isoenzym ic spectrun analysis demonstratbn along w ith Cu’* concentratbn ncreasing

the OD isoenzym ic band nunber and the expression quantity reduces The POD isoenzyn ic band number gradually in-
creases mcreasing from 4 belts to 7 belts and the expression quantity also presents the trend of escabtbn The CAT
isoenzym ic band nunber does not obvibusly change and the expression quantity has slight difference The conclusion

oould be reached that the death of plant resulted fran destuction of stucture Hundaton of physblogical fmction, unbal
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ance of bn equilbrim and d sorder of physblogicalm etabolism. The lethal concentratibn scope of Cu®*  toH ydrocharis

dubia was 2~ 4mg/L based on the experment results
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2.1 Cu’

Cu’ , 1, 2 c (1)
Ca" Zn' Fe' B Na” Mg’ ) " Mg’ [r(Zn" )= 0.997
2 r(Mg" )=0.9987,P< 0.01], Na" B [r(Na")=0.9354 r(B)= 0.9217 P < 0.05],
Ca’ Fe' . (2) Mn™ P K’ , \ Mn"

[r(Mn')=-0.9494], P K [r(P)= - 0.838

)

4 r(K")=-0.8724 P< 0.05].

1 Cu* (n=3)
Table 1 Nutrient contents inH. dubix treated with Cu** (n= 3)
/(mg/L) 0 2 4 6 8
Ca®* (Mg/g) 645 £12. 21 695110.42 1157 £20. 01 1288123 & 3055155. 43
In®* (Mg/g) 9 65 £0. 02 11. 3%0.03 15.1 0. 03 16. 0%0. 01 20. 9%0. 03
X Fet* (Lg/g) 1 53 0. 03 3.0410.02 4. 66 0. 02 6. 5410. 03 21. 830. 02
B(Ug/g) 0.217 £0. 001 0. 278£0.001 0. 342 £0. 002 0. 578 £0. 003 1. 03%0 001
Na" (Hg/g) 257 4. 21 529%10.13 572%14. 43 1314£23. 1 1329%24. 63
Mg (Hg/g) 260 £4. 02 315%6. 11 3B £7.52 440£8. 02 492%9. 81
Mn?* (Kg/g) 122 £2. 01 102£2.13 73.7£1. 41 68.2%1. 23 55. 1£1. 02
2 P(Mg/g 586 £10. 02 299£4.02 25 t4. 62 26614, 22 13132 42
K* (Vglg) 3133 £60. 02 2749%£54 71 1779 £34. 84 1753£35. 41 1573%30. 71
2.2 Cu” SDS- PAGE
Cu™ , ( LA). 8mg/L
2.
: : 36. 44% . Cu
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Fig.1  Effect of soluble protein content(A) and SDS-PAGE(B) in H. dubia under Cu* stress
2.3 Cu” 0" H,0, GR MDA
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[r(GR) = 0.877 r(H,0,) = 0. 885 P< 0. 03].

4007
I
3 o}
2
:; 200
o
i
& 100f
0
0 2 4 6 8
Cu ¥ FE/(mg/L)
A
120
= 90
cR
g
3
g or
ya
&
S 30
0 o 7] 4 6 8
Cu ¥ /(mg/L)
C

1 000
= 800
=
i 600
™
& 400
Q
T 200
0
0 2 4 6 8
Cu™ ¥ f /(mg/L)
B
801
= 60}
=
H
< 40}
™
&
S 20}
=
020 2 4 6 8
Cu¥  /(mg/L)
D

B2 Cu*Bri8 FA%EMA O, H,0,.GR # MDA ¥ M
Fig.2 Effect of O, \H;0,.GR and MDA in H. dubia under Cu* stress
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Fig.3 Changes of SOD activity in aerial parts of H. dubia

under Cu* stress
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Fig.4 SOD isoenzymic zymogram in aerial parts of H. dubia

under Cu® stress
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Fig.5 Changes of POD activity in aerial parts of H.dubia

under Cu® stress
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Fig.7 Changes of CAT activity in aerial parts of H. dubia

under Cu* stress
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Fig.6 POD isoenzymic zymogram in aerial parts of H.

dubia under Cu® stress
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Fig.8 CAT isoenzymic zymogram in aerial parts of H. dubia

under Cu® stress
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