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Effect of Glutathione and Analogue on High Temperature Tolerance of
Wheat Seedlings

GAO Wei, ZHANG Mingcai, DUAN Liusheng

College of Agronomy and Biotechnology, China A gricultural University; State Key Lab of Plant Physiology and Biochemistry,
Engineering Research Center of Plant Growth Regulator, Ministry of Education, Beijing 100193, China

Abstract In this experiment, glutathione (GSH), oligopeptide (GCG), and three substances including glutamate (Glu), cysteine
(Cys) and gamma aminobutyric acid (GABA) were used as treatments, water was used as control (CK), two wheat (Triticum
aestivum 1..) seedlings Jingdu 40 and Liaochun 17 were taken to study the effects of different treatments on physiological
characteristics under high temperature resistance, and furthermore to determine the physiological activity of the oligopeptide GCG.
The results show that under the condition of high temperature stress, the treatments with 200pwmol/LL GSH and GCG are able to
maintain higher leaf relative water content of wheat seedlings, reduce the relative electrolyte leakage and malondialdehyde (MDA)
content, and conduce to the integrity of cell membrane. In the meantime, GCG treatment could significantly enhance the 1, 1-
diphenyl -2 —picrylhydrazyl (DPPH) scavenging activity in wheat seedlings under high temperature stress, and the activities of
antioxidative enzymes are also improved to reduce the damage caused by the high temperature. Comparing with the other two
kinds of treatments, the effect of GCG treatment is most significant. On the whole, GCG could enhance the high temperature
tolerance of wheat through modifying the activities of antioxidative enzymes similar to GSH. Therefore as a kind of synthetic
oligopeptide, GCG is expected to develop the applications as an agricultural production regulator.

Keywords oligopeptide; glutathione; wheat; high temperature stress

MAS B . 2012-03-19;15 = B 1 .2012-04-02

Kema . BRSH AT LR (863 # %) A (2011AA10A206)

HHERA . S HEAE R T @AY ER BT 5 weil227@126.com; G & (BEHFE, PEABMELBFAMALAREILS .
A090000329S) , # 4%, FF 57 &) AL i F AR 5 F3EH ) BT 42 4 duanlsh@cau.edu.cn

32



] jcmik

#E S 2012,30(12)

¥ 3518 32 (Articles)

0 3I&

o e JHR 301 4R Pl T v L | A A R 2R B AR A S 30
AR R R BEAL, A3 P R AR T 04SP A 3 R i
A AR T s I AR i R TR S R A B I A AR R
B S R\ Bl R S = (L R O (E N1 L B E N 2 W)
VF 22 [ /N A P I A 32 B ) 2 — e N T, IR
iy 168 25 T B0MR PR B R B 1 T M A, A R BE B T B, 2
EAE YT 7 6B VR I e Bot St iE— 2051 R
5 493 F0 B BT Ak S Ak Tl R A0 LRSS 1) AR M, DA 5% i /N 22 1E
WAEKER., BITAFTEY, SRS R MR,
T DRV By 0 B BRSOk T A T AT, 33X TR 9 F 9 A
EWANE A KRR IR, BEE W5 00" 0 i), 2k <R
T BRKRIWE 3 R AR SN B A KR 35 R
R S A AT PR AT 109%—15% , a0 4] 2% figt 5 1 W 36 %
Al A 73 B A G TR R AT DG ORI

VEA 43 ) B AR G G (VR AR B B R AT B 906
I3, 3 A A it B e Ak 2= W T (AN e T R y-2 L TR (GABA))
IS SE T HLER S5 ke 4t m AR P A T A iR, A Rk
W5 T R S RN R A E A R R R
K B AR R B R M | 0 R A A I 1 58 B A AR e L
X 7INZZ G (0405 355 A A% /NI FEAE IR — 72 VR FE 1 GABA,
)T 3 0 L A T A | O R AR /N 22 1 R
X1 5 ARAESRIF LR B $E b CaCl, £b PR AT A9 /NZ2 Fh T+, 78 5 iR
TR A R T R AR TR A KA A S A
Rk B i o o] UL TS 2 A 3R 1Y ) A 3 AR I
JHp 360 B AF T /N AR P A S AR B B B9 AR AL JE G S
PR S E A AR B EAT R

YR N B & AE e —Fh R 5 20 AR s ——
A e H K (Glutathione , GSH ) , B 7E 4= 9 {4 P HIR40 25 #1388 (V2
FOTR ELEE W) R R G AR, WA ]
g2 A Wik EREHNES S FZ ", CHFRIEH,
TR 0 R AN GSH e B AIRFE Py i 1 i 53 /b 3
72 A B N U (Malondialdehyde , MDA ) fi§ 1811 #2396 5% X
R A K 152 (B i F GSH 540 @, ELR A S i, AR METE AR
b Az 7= AT R T BN

Al s i AR | AR (0 — TR S 18 A B
YT FE R N o ARWESE LA/ N S ROt 40 FIE /N AE
FHILE 17 AR MR, 0 i sl A& RN, At
GSH \ZEIK GCG DA B A5 BUSERK T H 3 iy ot 4 & % /N 22 9y T
55 AR L BT A A T 1 R LA SR S O T Rl A
g SN T A SRR A

1 MERS5FE
11 wBHR

1y 46/ 22 B A 40 AR /K B AL 17,
53 390 o o LA MR 2 B A R 25 B 5 AL 5 Al B

SCIESCE & TECHROLOGY REVIER

Bt $i 1k  B URIDRE A0 3 , K/ — Bom/h Z2 F 1, B 10% HL0,
TH T 15min, 76 818K 12 24h J5 , 28 BUEE 1 — B0 Fh 7 1%
PAERE A E S (R INE A s 1) sk B4R
B 15 Bk ,25°C/14h Y68 20°C/10h B 05, 5 W1 vE K, fcJm 76 /D
FARF) 2 0 1B AR L SEAK GCG fh At st O 1 5L A
B A PR\ A G, 2103 28 3% (Mass Spectrometry , MS ) 15
O AR 63 (High Performance Liquid Chromatography , HPLC)
3BT A E 99.36%, 1k B Az P 5L B 2K
1.2 RXieatE

98 15 B H IR (Normal ,N) A1 i1 U8 (Heat , H) T # i BE 25
i, BAREFREET M4 FOR R 4L HL . X B (Control ,CK) |
GSH .GCG UL K & Wt GCG I A AR (Glutamate,Glu) 2
Jit 2 2 (Cysteine,Cys) Fl y—% % T 2 (Gamma Aminobutyric
Acid,GABA)3 Bl ¥ it 443 (A 13 1 A “Mix " ), fi /N &2
K3 2 0t 1B, 40 T B 2 200mol/L (19 GSH .GCG LA
B Mix 3 $ /N it ) %o BRI K A BT 2 i 4 2d, B R L
W, W 10mL,24h J5 73 BBCE TR IR AR IRIR 5T (Geitty
30°CH MM 12h, SR 5 K7 15 B 34 2 40°C, Ab 3L 48h) .
1.3 REHE

f il A FE 48h S5, 25 Ak 3 REATL 35 MR R I — ) /N A2 4y i {5
2 WEHEAT ARSI E . 2 BK A R A 5 0 s R AR K
Lutts SEW77 75 D 5 o1 B5E AR X385 P s TN 8 (MDA) & it & %
Sairam M7 RN R TR EE T IEIE R (1,1 -diphenyl -2 —picryl-
hydrazyl,DPPH)“f;ﬁ‘ﬁ SEIE BRI 52 218 Kang SIS 1 M AR
WAL (Superoxide Dismutase,SOD) . it A fk ZH (Cata-
lase, CAT) fid & k¥ il (Peroxidase, POD)3 Fhpo & AL IS P 1K)
M 5E 43 5 2= B Dhindsa 2519 Sairam 2551 Tatiana 2575 8
1.4 HEBHH

S 25 R H SAS 8.0 B ge it i 25 S o Pk, P<<0.05,

2 HRESW
21 AELEI/NELHEMH B SKENZM

BIE 1 AT LUE Y, TCi 2 A 40 iR 2 0 17, i iR P an
PR AR I T B B ZEE IS 4 GSH A GCG b3,
A A A5 22 X PR 00, DA AR 40 RIS Ok W3 . i A
KR SR R BRAR R K A3 bR 0 B AR bR . R TR A 1 A
Vb v T Sf /N 22 4 A K R KR B R R (T 2) AN
[ Ak B SGT  90R A% 1 A AR X K B B R RS K (L RE 2% R
o A R A S KR N BRI B 5 v I A BT SRR L
GSH fifi 5T 45 40 FNAL 4 17 fynt 5 ARXT & 7K & 43 3 0 3.4%
1 2.3% ,GCG 7T fifi Ho o 5 3 55 4.9% 0 2.7%, i 3 F4 I 2
A Mix X5 #1840 520 88 K, il Al L35 4.4% %0 F 17 1
A E N T EN

FH UG TT UL AR IR AT A AR B /N Z B R K
I A 5 e HR: s TR A0 R A B GSH AT GCG 23T fg
YR BT A X SR AR R KT, LL GCG s R AT

33 Im



] jcmik

4@7
& 3Tk X (Articles) B S 2012,30(12)
ﬁ.ﬁ\mmi REVIEY
A0 OCK EGSH BGCG ®Mix
Wy N
9% b
< 8T a b\ ab o e Egi;ab ab 2
R c s
2ol AN oA | G HVAS
85 1| PR REAN v
Eaut Wﬁﬁ : ¥ﬁ"’% -
ol BN [EAN | B
83 || [y RN -
SN YA |6
N | | BEN | B
iR g ‘ Wi [}
JRHR40 iLET

CK(N) CK(H) GSH(H) GCG(H) Mix(H)

E1 AELEXNSFERRE48h FEMELHENE I
Fig. 1 Effects of different treatments on wheat
seedlings under high temperature stress after 48h
T FENKREREMG HRRSESH,
Note: The N means normal temperature, while H means high
temperature.
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B2 ARELENSEEFEHET/NESDEH FEXSKEN XN
Fig. 2 Effects of different treatments on leaf relative water

content in wheat seedling under high temperature stress
AR FES R TAEEZERIX 0.056 BEKFE, T,
Notes: Different letters mean that the differences between
treatments reach at significant levels of 0.05, respectively.
The same as below.
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Table 1 Effects of different treatments on the changes in plasma membrane permeability and MDA content of

wheat seedlings under high temperature stress

X L SR % MDA % &#/(pmol-g™ FW)
4k 3 — — — —
R = ik L = Tk
CK 16.62¢ 50.92: 5.56¢ 8.09*
. GSH 16.70° 31.64¢ 5.38° 6.86%
TER 40 i
GCG 16.44¢ 22.49¢ 5.49¢ 6.40
Mix 16.62¢ 44 30" 5.23¢ 7.10
CK 16.95¢ 50.63¢ 5.26e 7.84*
H 16.83¢ 27 24 7.04"
T 17 GS 6.83 36 5.24e 0
GCG 16.42¢ 29.43¢ 541e 6.644
Mix 16.62° 48.27% 5.45e 7.13"
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Fig. 3 Effects of different treatments on DPPH
scavenging activity in wheat seedling under high
temperature stress
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Table 2 Effects of different treatments on the activities of antioxidative enzymes in

wheat seedlings under high temperature stress.

SOD [ {E M/ (U-g' FW
i &/ (U-g )

CAT [ 7%/ (U-min-g™' FW)

POD [if % /(U - min - mg™" FW)

CK 107.83¢ 151.05" 34.78 26.60 4.26° 4.42¢

SO 40 GSH 106.38! 153.20" 35.04" 37.35% 429 5.19"

h GCG 109.86¢ 170.13¢ 34.86% 45.55¢ 4.30° 5.43¢

Mix 107.67 139.10° 34.47" 27.02 4.20° 4.13°

CK 108.42" 152.88" 31.43" 24.30" 4.16° 4.35°
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1L
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Mix 109.06" 145.24" 33.80 27.37¢ 4.17° 4.13¢
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