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Abstract: The am of our investigationw as to measure the effectsof Cu(CeHdN 2) 2Clz inw heat system. Thew heat seedsw ere
subjected to different concentration of Cu (CeHdN 02)2Clz (OumolA , 50umolA, 100umolA and 150umolA ) & the same
ooncentration of CuClz, CeHdN 2 and Cu(CeHIN £2)2Clz Then changes in a number of chosen physiological and biocham ical
characters and in the grow th were measured in this expermental systan. Our results revealed that in seedlings have been
exposed to different concentration of Cu (CeHdN ©2)2Clz (Oumol AL, 50umolAL, 100mmolA and 150umolA ) & the sane
ooncentration of CuClz, CeHdN 02 and Cu (CeHdN 902) 2Cl2 (1) the grow th development w as decreased differently w ith different
concentration of Cu(CeH N £02) :Clz; moreover, the inhibition role of different concentration of Cu (CeH dN 02) :Cl2w as increased
little by little; (2) the gemination paraneters (e g the activitiesof anylase and proteinase, gemm ination capacity), seedlings
growth paraneters (e g growth potential, root length, biomass) were decreased significantly by CuCl: and Cu
(CeHN 02)Clz treatments T he decrease degree of CuClw as bigger than that of Cu(CsHdN €2) 2, how ever, CeHdN 2 could
mprove abovementioned paraneters (e g the activities of anylase and proteinase, gem ination capacity, grow th potential,
root length, biomass); (3)Comparedw ith the control, the activitiesof SOD, CA T and POD w ere significantly decreased by
CuClz and Cu(CeHdN £02) :Cl2 treatments, whileM DA concentrationw as enhanced notably. Furthemore, the SOD, CAT and
POD activities of Cu(CeHdN €2) 2Cl2w ere higher than that of CuClz The activitiesof 0D, CAT and POD, However, were
significantly enhanced by CeHdN €2, and resulted in decrease in MDA ooncentration These results suggest that CeHdN 2

973 (2004cB 720203); (2005037245)
1 2004-11-18; : 2005-07-28
(1968 ), , ) . E'mail: nwuchyp618@eyou com

Foundation item: N ational 973 Project (No 2004CB720203); Project of CPSF (Na 2005037245)
Received date 2004-11-18; A ccepted date 2005-07-28
Biography: CHEN Y i-Ping, Ph D. , mainly engaged in ecology toxicology & environment biology. E-mail: lifesci@ieecas cn



3108

25

protect w heat from CuClz danage

Key words w heat; Cu(CsH N 40 2) 2Cl2; antioxidative enzymes toxicological ecology

y (3 ;
, , [4] , 2- ’
5] , 2-  -4,6 (CHN 0?2) CuClz- 2H:0 Cu(CeHN £2) Clz,
, , cu* (0 1090umolA) e
3 , 100mol A
CuClz CeHN D2 ,
1
1.1
(T riticum aestivum L. ) 93-4736 , CuClz- 2HO  2-
, Cu(CeHN 0D2)Cl2
1.2 6
121 5| St ymol.
ot (on omad g e S o
), 50umol L ( 1 50umolA ), g;o ,L % %
100umol A ( 1 100umolA ) 2 % ] %
150imolA. ( 1 150moll ) g % %
cucl CHN O Cu 'r % 5 %
o LA | N ! 5
(CeHND2) Ll MWK (em)  BREi(em)  fEK3 (em)
(CK).CuCl - -4, 6- Root length  Seedlings height Growth capacity
(CHND02) Cu(CeHN 02):Cl2 .
' Samin, Fig 1 Influnce of different concentration of Cu(CeHdN 302)2Clz20n
30/ the grow th development of w heat
( 5 ) 10mL
100mmolA CuClz 2- -4, 6- 10mL, n (515HD,
UsA), 25 10h- d %, 220umol- m™ % s %, 75%
1.2.2 6d (KW -1) (80 ),
30 , , ,
; (
1.2.3 8l el 1d M DA
[10]’ DD [11],CA T [12]’ POD [13]’
6d
1.2.4 5 p< 0.05 , ANOVA
2
2.1
1 ) ,
(OpmolA ), 50umol A 4.5% (p< 0.05), 30% (p< 0.05),
8.0% (p< 0.05) 100umolA 7.8% (p< 0.05), 80.8% (p< 0.05), 30. 6%

,2002 7




11 1 Cu(CeHN D02)Cl2 3109

(p< 0.05) 150pmolA 49.8% (p< 0.05), 89% (p< 0.05), 71% (p< 0.05)
2.2
1 , CuClz ,CuCl2
, 18.3% (p< 0.05), 37% (p< 0.05),
24% (p< 0.05), 7.8% (p< 0.05), ( ) 80.8% (p< 0.05), 30. 6%
(p< 0.05), 20% (p< 0.05) CeHIN 02
8.3% (p< 0.05), 3.2% (p< 0.05), 5% (p< 0.05), 13.9% (p< 0.05),
5.1% (p< 0.05), 29.8% (p< 0.05), 5.72% (p< 0.05) CuCl2
CuCl2 , 8.3% (p< 0.05), 29%
(p< 0.05), 17% (p< 0.05), 4.66% (p< 0.05), 52% (p< 0.05), 10%
(p< 0.05), 5.71% (p< 0. 05)
1 CuCl2

Table 1 Effects of CuCl2 CeHaNdgO2and Cu(CeHdN 302) 2Cl2 on seeds germ ination and growth of wheat

Item

CK CuCl2 CeHN D2 Cu(CeHoN $02) 2Cl2

Amylase activity (ng/gF. W) 0. 60+ 0.015b 0. 49+ 0.012d 0. 65+ 0.0la 0.55+ 0.011c
Proteinase activity (U /gF. W) 5. 00 0. 80b 3. 15+ 0. 56d 5. 16+ 0.60a 3.55+ 0.51c

Gem ination percentage(%) 84.00+ 5. 10b 60. 00+ 5.50d 89. 00+ 6. 80a 67.00% 5.00c
Grow th capacity (an) 1.93+ 0.10b 1. 78+ 0.09d 2.20+ 0. 16a 1.84+ 0.12c
L ength of root(am) 5. 25+ 0.36b 1.01+ 0.22d 5.52+ 0.45a 2.52+ 0. 11c

Height of seedlings(am) 4.62+ 0.15b 3.21+ 0. 23d 6. 00+ 0.43a 3.98+ 0.. 16¢
Total biomass(g) 1.75+ 0.18b 1.40+ 0.15d 1.85+ 0.10a 1. 60+ 0.07c

5 , p< 0.05 Data aremeans and S E of five replicates M eans

w ith different letterswere significantly differently at the 0. 05 level (n= 5)

2 CuClz2
Table 2 Effects of CuCla CeHoNgD2and Cu(CeHdN 302) 2Cl2 on the activity of defense enzymes in wheat seedlings

Item CcK CuClz CeHN D2 Cu(CeHN 02) Clz
DD activity (U /g protein) 8.40+ 0.51b 6. 60+ 0. 55d 8.8+ 0.68a 7.60+ 0.50c
CAT activity (U /g protein) 9. 65 0. 10b 7.20% 0.09d 10. 3+ 0. 16a 8.90% 0. 12c
POD activity (U /g protein) 5.25% 0.36b 1. 01+ 0. 22d 5.90+ 0. 45a 3.20% 0. 11c
M DA concentration (nmol/mg protein) 5. 46+ 0. 90d 10. 33+ 1.20a 5.60+ 1.30c 6.98+ 1. 10b
5 , p< 0.05 Data aremeans and S E of five replicates M eans

w ith different letterswere significantly differently at the 0. 05 level (n= 5)

2.3
2 , CuClz

,CuClz 0D CAT POD 21.42% (p< 0.05) 25.39% (p< 0.05) 80.76% (p< 0.05),
M DA 89.19% (p < 0.05) CeHN D> 0D 4.76% (p< 0.05),CAT 6. 73%
(p< 0.05), POD 12.38% (p< 0.05),M DA CuCl:z (Cu(CeHN 02)LCl2)

0D CAT POD 9.52% (p< 0.05) 7.77% (p< 0.05)  39.05% (p< 0.05),MDA

27.83% (p< 0.05)
3
3.1

[14]

) ,CuCl2 ,



3110 25

CuCl2 CeHIN 02 , , ,

CuClz (CHN D) ,Cu” : :
CuCl2 (CHIND?2) , (%) CuCl2 ,
(CeHN D02)
3.2
( )
: : (MDA) :
, [15] ,
: , (s0oD), (POD) (CAT)
,M DA , [10, 16, 17] cu2+ ,
: cu® , ,
(6,181 : ,CuClz 0D POD CAT MDA :
CuClz , M DA )
, 0D POD CAT f CeHN O
SOD POD CAT ,M DA ,CUuClz  CeHNDO:2
SOD POD CAT ,M DA { CuClz CuClz (CeHN 02) ,Cu®
CeHIN O2
4
CuCl2 , CuClz CeHND?2 )

CuCl2 , CuClz CeHdN D2 ,

CeHN O ) ;
) , Cu(CeHN £02):LCl2

References
[1] LiuCL. Recent progress in antisgptic of a nav kind of pyrimidinanine Journal o Pesticide, 1995, 34(8): 25 28
[2] ShangEC, LiuCL, DuY J Recentprogressin the pesticide of pyrimidine Recent progressd chenical engineering, 1995, (5): 8 15
[3] zhangZ T, Wang Y. Recent progress in sulfonylurnea herbicide Journal o Pesticide, 1988, 34(8): 25 28
[4] Zhang P Z,Wu J,Gong Y Q. Study on systemization and bioactivity of Cu(CeH N 32)2Cl2 and Zn(CeHdN 302)2Cl2 Chinese Journal o

Applied Chenistry, 2000, 17(5): 558 56Q
[5] LummeP Antitumor activity and metal conplexesof the first T ransition series Inorganica ChimicaA cta, 1984, 92(2), 241 251
[6] ZhouCF, WuGR, ShiGX, etal Theroleof antioxidant systam in Cu?* stress resistance in alternanthera phy loxeroides A cta botanica

sinica, 43(4): 389 394
[7] HanR,WangXL, YueM, etal The influenceof HeN e laser irradiation on the danage and repair of w heat seedlings by enhanced UV -

B radiation A cta Photonica Sinica, 30(10): 1182 1186
[8] LiH S SunQ, Zhao SJ, et al Experimentation Principium and Technique of Plant physiology and Biochemistry. Beijing: H igher

Education Press, 2002 165 261
[ 9] ChrigpeelsM J, Boulter D. Control of storage protein metabolisn in the cotyledons of geminating mung beans role of endoptidase

Plant Physiology, 1975, 55(X): 1031 1037
[10] Predieri S, Boman H A, Krizek D T, et al Influence of UV -b radiation on menbrane lipid composition and ethylene evolution in

“ Doyenbed Hivol”. Environment Experiment B otany, 1995, 35(1): 150 16Q
[11] GiannoplitisC N, RiesSK, Superoxidedisnutase [. Purification and quantitative relationship w ith soluble protein in seedlings P lant

Physiology, 1997, 59(2): 315 318
[12] Cakmark I, M arschnner H. M ayanessian deficiency and high light intensity on enhance activities of Superoxide disnutase, accorbate

peroxidase and glatathion reducrase in bean leaves Plant Physiology, 1992, 98(11): 12222 12227
[13] Yuan C X, DingJ Effect of water stresson AA concentration, IAA and POD activities in cotton leaves A cta Phytophysiologica Sinica,

1990, 16(2): 179 184



11 1 Cu(CeHN D02)Cl2 3111

[14] Bap ZS Gemination Physiology,M aY B translated Beijing: A griculture Press, 1988 62

[15] SunC P. Radical Biology. Hefei: Chinese Science and Technology U niversity Press, 1999 12 84

[16] Olszyk D. UV -B effect on crops response to the irrigated rice ecosystem. Plant Physiology, 1996, 148(1):26 34

[17] Sairan R K, Deshmukh P S, SaxenaD C. Role of antioxidant systems in wheat genotypes tolerance to water stress P lant B iology,
1998, 41(3): 387 394

[18] Foyer CH, LelandndaisM , Kunert K 3 Photooxidative stress in plant Physiology Plant, 1994, 92(6): 708 719

[1] , . ,1995,34(8): 25 28
[2] . . ) ) ,1995(5): 8 15
[3] , . : , 1988, 27(3):40 45
[4] ) , . (I (I . , 2000, 17(5): 558 56Q
[6] ) , .o Cu? . ,43(4): 389 394
[7] ) , , . HeNe VU B \ ,30(10): 1182 1186
[8] , , ;o ) 4 , 2002 165 261
[13] . AA AA  POD . , 1990, 1990, 16(2): 179 184
[14] . . , 7 , 1988 62
[15] , . ; ,1999 12 84
(
)
2005 8 48 ,
( ) ( ) ( ) (
) ( )

( 510642 )



