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Effects of CO, Laser on Glutathione-dependent Antioxidative System in
Wheat Seedling under Drought Stress

QIU Zong-Bo'?, LI Fang-Min', WANG Fang', YUE Ming'

(1. Key Laboratory of Resource Biology and Biotechnology in Western China ( Northwest University) , Ministry of Education,
Xi’an 710069, China; 2. College of Life Science, Henan Normal University, Xinxiang, Henan 453007, China)

Abstract: The objective of this study was to determine the effects of CO, laser ( wavelength 10600 nm,
power density 20. | mW/mm’) on glutathione dependent antioxidative system in wheat seedling under
drought stress. Germinating seeds were exposed to CO, laser radiation for 0 min,1 min,3 min and 5 min,
respectively ,then they were treated with 10% (W/V) PEG6000 solution for 8 days. When the seedlings
were 12-day-old, changes in the concentration of oxidized glutathione ( GSSG ), reduced glutathione
(GSH) , ascorbate ( AsA) and the activities of glutathione reductase ( GR), glutathione-S-transferase
( GST) ,ascorbate peroxidase ( APX) were measured to determine the effects of laser. The results showed
that suitable laser treatment of seeds improved drought tolerance in wheat seedlings by decreasing the con-
centration of GSSG and increasing the activities of APX,GR, GST, AsA and GSH concentration. The re-
sults suggested that those changes in glutathione dependent antioxidative system were responsible for pro-
tection wheat against drought induced oxidative damage.
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Fig. 1 Effect of laser treatment on the content of GSH (A) ,GSSG (B) and ratios of GSH/GSSG (C) in
wheat seedling leaves under drought stress
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See notes to Fig. 1
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Fig. 2 Effect of laser treatment on the activities of
GR (A) and GST (B) in wheat seedling leaves

under drought stress

2.3 CO, LB FEME/NELHE APX &
50 AsA S RITIN

APX EAEYIMMIA LL AsA RIRMIRY H,0, THER
B, AE 3 BTLLE H, T 52 a4k 2 (Botak
0 min) A[{ APX AYTEHET %, T 1.3 min BOEALHE
AR ERE T REME T /ARG E APX [k, AsA
REYHRAELENEREEALY R, ES 58
AsA-GSH A RHE YA NE R HFRIGEHEE B i
AL, TEMHELLE(BOCALE O min) AT AsA
&R TR, 1.3 mn BOCABETREERS TR
WA T/NESH AsA &R, UL CO, Botsk
LT T RE T /NES R R B APX 354, 12
FHA NIRRT RACRE D, NTTTAZ 2RI 1F o

%1.0 A a
S 0.81
~§_T°' a
§ %@0.6- b ab
K g 0.47 b
A gV
< g
« 0.2
2
0.0
CK 0 1 3 5
Laser exposure time (min)
g 121 B
& b b a a
Ty 10
o0 8] c
E
= 6]
o
5 4]
(]
< 27
< 0

CK o0 1 3 5
Laser exposure time (min)

See notes to Fig. 1 -
B3 CO, HeLETEMBNENR APX (A)
At AsA (B) 2 RHKI
Fig.3 Effect of laser treatment on the activity of APX
(A) and the content of AsA (B) in wheat seedling
leaves under drought stress


http://www.cqvip.com

EAW

FRSZ 0 % - CO, WAL FEXT T RMMA/NE 4 28 Bt H IR OT E A B R G SE 1 405

3 g

FYAM A ) AsA-GSH 1R 7E S BRIG R 7
R EE/ER,AsA # APX E4kA MDA ,MDA 7] L4
A & B AL A B S PSR L ER (DHA ) ,DHA # i B
B AERE S FE 4 GSH B 7, JE AL AsA Fn4 4L R GSSG,
GSSG L &4F Fir=4: 9 NADPH 3£ 2y GSH, £
2effi H,0, /M@0 H,0™, stResREk 8, T2
BACPER] /NG AsA Fi GSH &8 T B, i
3 min ML HEMm T TEMAT/NESEM A
AsA F1 GSH S BT, XTRE S Bl E T
B THEY AR AN SR FREE X, Bt
He WA I 1 P 22 B0 A 38R B RSO B
{ETE LART MBI SE 0 & BRI B0 X iR i
YERIT o BT AT A 4y i B 2 Mk o B O e
SR B — R RSN o AR BA Y10 FEROE
FIHRBEHRN T, 4+ F R R A RBRERT , BB —E W)
BRERT A ARES I RAEY S TN B
Wi, SB04F S , DT AR 40 A P Y B AR TR AR
AT, GSH 241k AsA & B X8R XUR S 3R
ME W RS ( DHAR) FIRY, Bobb#HigE T T8
HET/NEM B GSH W& &, fYHARAESEN
GSH RE{ZHE AsA-GSH 1E3F, AMEHE T AsA § &
BEH. X5 3 min BT EFRS AsA SEH
R —B(E 3), [, AsA R H,0, IEREE
APX MY, AsA S B EFAFRF/AEMN R APX
WL A, APX i pEs o', ARG R
F L BN HEERS T EME/NEGE T
APX,GST Ml GR &, B LM, GST #t bl
YR GSH SR 4Ll & DNA &4k
FEFETIEN A ER YN E, NS BL 4R
fRAETIRE " . BT LA, XS A A UM R AR R, WIS
WA N TS PR, A B A 4 IR S B R Y R S T R
K, N AT 8 & /N E 4 i e 24, Xt 5RT
A R seaest AR 3. BN CO, Motkb 3Rt 10%
PEG6000 il T i/ E 4t i S E HE M
FERN, X SHERFE BF:TEME T/ NESH
n - SOD.POD & b, #E4E O, A1 H,0, HIFH &
Ak, BHEESA He-Ne B (P 632.8 nm, 47
FH5FI 8 5. 43 mW/mm? ) 38 B8 K4, K B He-Ne
BOLAT AR E 401 CAT. POD {541 GSH & &, M
TR ERGE R AR N . REBE LR
HHEYHEBEEENE S 5B REERE
Ko BB, AU THRIKRER, S FHRE

HREERST , IR B — R ENE , SR SR =4 R
EACRRT . MM DNA-RNA-Z& B RS R &
DR AR B SRS A EL, SBUED A
UK F 3R,

AT, BORAL TR R BN E A R W,
R GSSG K GSH, M i k4% T Rl F/hE 4l
- H @57k B GSH #1435 iy GSH/GSSG Hufi, 378
BEAROELTERETHEAEEERM. X5
Uchida 21" % B4} 5 SNP 4525 £h s 2 d K 7S
4 GR E MM S R 3, Fnt, MEX ik GR
H%EEAY Tt e S ERE . CAITEE
B, GSH/GSSG LuAl (4 GSH fy4axt & & ) 7T LAE N
S 15 B 43 F, AT X AR S B I 36 ik L Bl
BEEFERE KSR HTEERA
B TR R BOtAL BT E 1T b GR 1, ik
A5 GSH/GSSG , 31 3 Fi 5 5 7 A ok 52 L xt T 52
BT/ R R . BOLR IR A
Yk A SOD 7 I H§ 1% & A 28, SOD  POD , §&
Yol BRI RROR AT o R S MR, AT
CE A AR B, S R am e

4 Hig

BOLHAE IR & T T R IME TR A
GSH 1 AsA & &1 K APX . GR M1 GST 7&tE, i 48
THYARNELEFRE, R, X E 8
P IRE AT A BOE SR IR A R YRR, R Y
AR BRI RN 13 ALK, T AT 32 =5/ 2 4
T R

SE M

[1] SabaJ,Moghaddam M,Ghassemi K. Genetic properties of drought
resistance indices[J]. J Agric Sci Technol ,2001,3 .43 - 49.

[2] Chen Y P,Microwave treatment of eight seconds protects cells of
Isatis indigotica from enhanced UV-B radiation lesions( J]. Photo-
chem Photobiol ,2006,82 (2) :503 -507.

[3] Chen YP,LiuYJ,Wang X L,Ren Z Y, Yue M. Effect of micro-
wave and He-Ne laser on enzyme activity and biophoton emission
of Isatis indigotica[ J . J Integrative Plant Biol,2005,47 849 -
855.

(4] Fh#, ERIBE, . He-Ne 8653/ N3 DNA UV-B HifhiE &
I ma[J]. B E 0 ,2002,29 (9) ;859 -863.

[5] QiZ,YueM,Wang X L. Laser pretreatment protects cells of broad
bean from UV-B radiation damage[ J]. J of Photochemistry Photo-
biology B:Biology,2000,59.:33 -37.

[6] QiZ,Yue M,Han R. The damage repair role of He-Ne laser in
plant exposed to different intensities of ultraviolet-B irradiation

[J]. Photochem and Photobiol ,2002 ,75 :680 - 687.


http://www.cqvip.com

406

R HEY ¥R

B2k

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

Allen R D, Webb R P, Schake S A. Use of transgenic plants to
study antioxidant defenses[ J]. Free Radic Biol Med, 1997,23.
473 - 479.
Nakano Y and Asada K. Hydrogen peroxide is scavenged by ascor-
bate-specific peroxidase in spinach chloroplasts [ J]. Plant Cell
Physiol ,1981 ,22 ;867 - 880.
Foyer C H, Halliwell B. The presence of glutathione and glutathi-
one reductase in chloroplasts: a proposed role in ascorbic acid me-
tabolism[ J]. Planta ,1976,133 ;21 -25.

Mannervik B, Gutenberg C. Glutathione transferase ( Human pla-
centa) [ J]. Method Enzymol ,1981,77:231 -235.

Ellman G L. Tissue sulfhydryl groups[ J]. Archives of Biochem and
Biophys ,1959,1.70 - 77.

Arakawa N, Tsutsumi K, Sanceda N G. A rapid and sensitive
method for the determination of ascorbic acid using 4 ,7-diphenyl-
1,10-phenanthroline [ J]. Agric Biol Chem, 1981,45. 1289 -
1290.

Asada K. The water-water cycle in chloroplasts: scavenging of ac-
tive oxygens and dissipation of excess photons[ J]. Annu Rev
Plant Physiol Plant Mot Biol,1999,50.601 -639.

Chen Y P, Yue M, Wang X L. Influence of He-Ne laser irradiation
on seeds thermodynamic parameters and seedlings growth of Isatis
indogotica[ J]. Plant Sci,2005,168.601 —606.

[15]

[16]

(17]

(18]

[19]

(20]

[21]

(22]

Qiu Z B,Zhu X J,Li F M. The optical effect of semiconductor la-
ser on protecting wheat from UV-B radiation damage[ J]. Photo-
chem Photobiol Sci,2007,7.788 —-793.

Garcia R F,Arza P L. Influence of a stationary magnetic field on
water relations in lettuce seeds. Part [ :theoretical considerations
[ J]. Bioelectromagnetics ,2001 ,22 :589 - 595.

Uchida A, Jagendorf A T, Hibiro T. Effects of hydrogen peroxide
and nitric oxide on both salt and heat stress tolerance in rice[ J].
Plant S¢i,2002,163.515 -523.

Edwards R, Dixon D P, Walbot V. Plant glutathione-S-transfera-
ses: enzymes with multiple functions in sickness and in health
[J]. Trends Plant S¢i,2000,5:193 - 198.

Qiu Z B, Liu X, Tian X J. Effects of CO, laser pretreatment on
drought stress resistance in wheat[ J]. Journal of Photochemistry
and Photobiology B Biology,90(1) :17 -25.

BERE,FE, D/R. He-Ne BOLM EXRGH T HHEAS
AR )], b E#OE,2000,A27 (3):284 -288.

R, BObX DNA i1 FILT]. ok P%,1993,2:290 -
295.

Foyer C H, Theodoulou F L, Delrot S. The functions of inter and
intracellular glutathione transport system in plants [ J]. Trends
Plant Sci,2001,6.486 -492.


http://www.cqvip.com

