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Effects of Cr*" on lipid peroxidation and ATPase activity of Sorghum
Hybrid Sudangrass ( Sorghum bicolor X S . Sudanense ) roots

ZHAO Hui*, LU Jin-yin*, ZHANG Su-na”, HOU Xiao-lin®

(a College of Life Sciences b College of science ; Northwest A& F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The research investigated the effects of Cr®" on lipid peroxidation and ATPase
activity of Sorghum Hybrid Sudangrass (Sorghum bicolor X S. Sudanense) seedling roots,and explored the
toxic hazard of heavy metal Cr Stress on Plant. [Method]) The effects of different concentrations of Cr®* (0
(CK),0.5,1.0,1. 8 mmol/L K,CrO,) on the length and dry weight of roots, generating rate of O; ,H,0,
and MDA content as well as plasma membrane relative permeability, activities of H"-ATPase, Ca*" -AT-
Pase in the plasma membrane of Sorghum Hybrid Sudangrass seedlings roots were investigated. [Result]
Compared with the control, the length and dry weight of roots increased first and then decreased with the
increase of concentrations of Cr®" ,which resulted in significant increase of O, and H, O, level and malondi-
aldehyde(MDA) content as well as plasma membrane relative permeability in the roots(P<C0. 05) ,and there
was significantly positive correlation to Cr’" treatment concentration. Moreover, the activity of H™-ATPase
and Ca’"-ATPase had no obvious change(P>>0. 05)under 0. 5 mmol/L Cr’" concentration, but significantly
decreased with 1. 0,1. 8 mmol/L Cr®" stress(P<C0. 05) ,a negative correlation was present between the lev-

el of membrance-lipid and the two enzyme. [Conclusion] We concluded that there was unnoticeable change
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under low concentration of the Cr’" in the activity of ATPase in Sorghum Hybrid Sudangrass seedlings

roots plasma membrane,whereas it would dropped markedly and the root growth was repressed under rela-

tively high Cr®t stress.

Key words:; Sorghum Hybrid Sudangrass(Sorghum bicolor X S. Sudanense) ; Cr'" pollution lipid peroxi-

dation; H" -ATPase;Ca’ -ATPase
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Fig.1 Effect of Cr*" on roots length and dry weight in Sorghum Hybrid Sudangrass seedlings

(Values with different letter in the figure indicate a significant difference at P=0. 05 level according to LSD test. The following figues are the same)
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Fig. 2 Content of Cr*" in different parts of Sorghum

Hybrid Sudangrass seedlings
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Table 1  Effect of Cr®" on several Characteristics associated with plasma membrane of
Sorghum Hybrid Sudangrass seedlings roots
Crt e 2/ JoR 5 AR X 3 P/ Yo N H, O, &4k Oz j= A %
(mmol « L™ 1) PM relative /(pmol « g~ 1) /(pmol « g~ 1) /(nmol * min~ ! + g 1)
Cr8t content permeability MDA content H,O; content Oy production rate
CK 24.4+1.58 ¢ 6.940.20 d 12.7+1.86 ¢ 7.540.66 d
0.5 28.5+4.16 ¢ 7.940.31 ¢ 20.6+£2.60 b 13.0+1.6 7c
1.0 43.2+4.51b 10.140.48 b 42.5+1.10 a 28.6+4.26 b
1.8 48.5+3.63 a 14.840.86 a 47.7£2.73 a 31.9£2.85 a

TE < [F B 5 AR AN 6] 2 88 35 ROR 22 53 W 2% (P=0. 05).,

Note: Values with different letters in the same column indicate a significant difference at P=0. 05 level.
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Pase Jif YEASfb 52 o B 5., EL #0522 80 8 S 344 s e 1) 728
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®2 BAEREMAKRMEMR H -ATPase i& Xt 7 B # & 7 6 B (pH 6.5)

Table 2 Inhibitor-sensitive ATPase activity associated with plasma membrane vesicles from
roots of Sorghum Hybrid Sudangrass (pH 6.5) pmol/(mg + h)
4 551 W%/ (mmol « L)
Inhibitor 0 1.0 1.8
=z 1 (CK) 34.6441.74 38.2241.78 31.2341.54 15.46+2. 20
50 mmol/LL. KNO; 34.59+1.31 37.9641.92 30.68+2. 35 15.30+1.63
1 mmol/L NaNj 35.02+1.85 38.2442.06 31.1741.38 15.31+1.57
1 mmol/L Na; MoO, 33.5242.92 36. 7543, 11 30.0243.10 15.14+2.04
0. 1 mmol/L Na3; VO, 1.31+0.15 1.8340.07 1.454+1. 82 0.56+0.03
[ . o 20
B 40 F a = a
| .
00 > B a
8% 0 b I%"b 161 3
-5 30T N @E = ‘
e = N N —_ S
g o e 12Ff
= 2 a E
) N >3
22 \ Fe o8|
+ N R b 2
& out | \ YEJ
- 10 2 ' 4t
= ("]
< \ g
= o AN, NN 3 0
<
0.5 1.0 1.8 © L0
IR BE/(mmol « L) IR BE/(mmol « L)
Cr concentration Cr concentration
3 N[EHeE CrF b P X PR AL 4 M MR R B HY -ATPase fil Ca®" -ATPase 7 1 1 5 i)
Fig. 3 Effect of Cr'" on H"-ATPase and Ca®" -ATPase activity in the plasma membrane of
Sorghum Hybrid Sudangrass seedlings roots
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