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Alleviatory Effect of Exogenous Glutathione (GSH)
on Hydrocharis dubia Toxicated by Zn*

ZHAQ Juan, SHI Guo-xin, XU Qin-song, WANG Xue, XU Bing-jun, HU Jin-zhao
(College of Life Science, Nanjing Normal University, Nanjing 210097, China)

Abst.ract: The effect of 10 mg L' Zn* together with various concentrations of glutathione (GSH) on the changes
in activity of protective enzymes (SOD, CAT, POD) , generation rate of O, , and the contents of GSH, soluble
protein, chlorophyll and H,0, in leaves of Hydrocharis dubia were determined. The results showed that the
addition of endogenous GSH in treatments obviously increased the content of GSH in leaves by 10.71% to
35.71%, generation rate of O,~ was lowered to 78.2% and H,0, was scavenged to 62.7% as compared to the
treatment with 10 mg L' Zn* alone without GSH. The content of soluble protein increased at most by 74.2%, and
the activities of CAT. SOD. POD increased at most by 108.2%. 61.4%. 19.5%, respectively. It is obvious that
GSH relieve the toxic of Zn* to some extent. The most effective concentrations of GSH against Zn? stress are 20—
40 mg L' in culture solution.
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REMNEL, AFELERFEHNERES MG
I RIS K
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{28  Sigma3K30 BIAEE.ON; FEE=
SHTACER PR UV-754 BURAM LRV il
RFAL ST 7= i) HHS-4s BY sf PHIR KB ER

w7 7K ¥ (Hydrocharis dubia (Bl.) Backer)
J& 7K % Bl (Hydrocharitaceae) ¥, A £ FEEKEL
Y, EREEIBE M. ERHKET S H
THIK B REIAKIE.

EVERK—BHIKE, i BRKEEZREAM
¥3F 2-3 d JEEAT A0 B . LA 1/20 Hoagland 3557
MEMEHENE., SBRLEEDT:0 S
10 mg L Zn* ) 1/20 Hoagland 5537 AL B8 1 S FH
4 10 mg L' Zn?* 1 10 mg L' GSH ] 1/20 Hoagland
HFRBACE:2 AHE 10 mg L' Zn* 1 20 mg L
GSH f 1/20 Hoagland % 37 ¥ &t ¥ ;3 A B &
10 mg L' Zn?* #1 30 mg L' GSH #J 1/20 Hoagland %
FEWALEE ;4 IS 10 mg L' Zn** 1 40 mg L' GSH
#] 1/20Hoagland 3537 W & ¥ ;5 A FH & 10 mg L
Zn** F1 50 mg L' GSH ] 1/20 Hoagland ¥ 37 ¥ 4t
¥, A ZnSO, (AR) BCil Zn* ¥, S &L Zn* it
5d FEUFEATI S, AL B E S 3 K, X AT
it arth.

&R E
F mg g' FW 7R,

MR  BUREH ), HEEKES,
T, BFRERE. BB, I 50 mmol/L i
BERRZE PP VBL(pH 7.8), VKR HIFBE , 4°C . 10 000xg T &5
220 min, b3 ¥ ok W 52 48 E0 4L W 1 AL B8 (super-
oxide dismutase, SOD). i 55 4, £ B (catalase, CAT).
T EAYEF (peroxidase, POD) iEM AT W E A
TH.

SOD FiERE P B e AL BRI E
KA R BB AEYT T EF AT &, Hit e
fre XA : BEIHRNEB S SOD M ik 50%HT
Bt A9 SOD 824 — AN W AH R £k B AL (NU).

CAT EFHERE R EREY TR
FTHY CAT &5 & Ml e 1, 23% F7 4 8 S - LU
i H RS MR 1 wmol H,0, ] CAT &k — 1N g

SRIKE RIITEN, Bfr

F18ALU).

POD EMAE  KAKOIABEEE, B
FrH B2 Am T 0.01 H—ANEETE 7 84T,

TRUEFARSERNE 3£ F Bradford %
O 4 G250 1R E , LAA- LTS B & H (BSA)A
FRUES A ERRHERIZR . AL mg g FWRTR.

O, FFHiER KB EIEREMT M
LU SE , AL A ODsy g FW min &7

HO, BT HAHO,’FENE, WA
HAREREY TEMRAA . $4LA mmol g! FWE
7No

GSH2R#E R GSHRANA&NE, WH
AREREY TEMTF. 2400 mg g! FWRR.

2 SR

2.1 GSH SR TEHK

ME 1A TR, £ Zn* FIEET,.GSH KNS &
BERRK, REXRE 75.7%; T H 48 GSH J5,
WA HNEIGSH S EEEWMin. 5ME GSHKRE R
30 mg L' i, M P9 GSH & & L R HE4MNE GSH I
B—7n* BERMMNT 35.7%, tLEBIEENnT
2.7%.

2.2 5ME GSH 3 Zn*BETHHEX SRR
ME 1B AL, Zn* HETFTHRAHAHZESE
AR, 2 R SR X B ) 88.8%. AR GSH 5 H&
BN, 7 GSHIKE N 30 mg L' B HEESEik
Flgd, 510mgL' Zn>* {HEMEL, HEFKafb
FRSNEMT 37.7%% 31.8%, RGN
T 22.2%F 23.4%, i B HE P MR GSH {2t T H- 4%
EWEH. o MER HEEa S EE I &
#E T 5 GSH & F F ML ::2.776,P=0.012<
0.05,ME GSH I EF BEZ R B THHHIH R E a
TR, AR, SME GSH XTHEE b S BEHEAERK
W, 1t=2.77,P=0.0048<<0.01. H{MA] A, #i 4B
GSH AR BZEMMTHHHSRESE, RS THY
HIXEER, DXBIZMEZNEN, FHENE
GSHKE A 30mg L' WEZMBEREE.

2.3 5ME GSH X RIPETFE MR R IE

B 1C AT I, #£ Zn* #E T, SOD WiE LT,
X SRR E Zn> 4B AT, SOD i S R H X,
SOD fEWE T # i LA A, SEHEE
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Fig. | Effects of exogenous GSH on the contents of GSH (A). chlorophyll a (B).soluble protein (F) and H,0, (H),
the activities of SOD (C).CAT (D).POD (E) and O, generation rate (G) in leaves of H. dubia under Zn** stresss
Treatments from | to 5 are cultured on 1/20 Hoagland and 10 mg L' Zn? supplemented with GSH at 10 mg L', 20mg L, 30 mg L', 40 mg L and
50 mg L, respectively, whereas control respresent 1/20 Hoagland and 0 represent 1/20 Hoagland with 10 mg L' Zn%,

X, AHEERNBEEBRZMERELERHY SoD K
Fik. HERE 1A FEEXMN T GSH & EBBAR
=, B SOD &M A E . 7 4MNE GSH j5, SOD

TSR B3O, 76 GSH 3Rk 30 mg L Bk 3|
WefE, FHXTT R — Zn> BEHIEHGINT 61.4%,
LVt 4y BT B R, 1=2.599, P=0.048 <0.05. #}JE GSH
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Xt SOD & i 2 3% .

B 1D B[ W, 4MJE GSH it Fi %+ F CAT HI¥E
HMAH K. CAT IHHAE Zn FE T RK,
RIEIAXTFR Y 85.9%. HEF 4R GSH 5, HiA e
Bi. 24 GSH R4 30 mg L' BHEF|&(E, & Zn> #&
EH 2082% . 4t W BoR,1=3.34,P=0.028 <
0.05, 4N GSH 1EFI T CAT A EERS.

POD RV N EE IR B, ©HeH RER
HO, MHALfE B 3. 5 SOD K, 7EMREKE
Zn* I} A A E R, POD & MR L, 4D
KRBT B S ESNEPEERDE NS
LAHET, FEREFEENEHN. 25MF GSH KN
A,POD MiEHHE TRAZWN, A 1E fix, HiG
TEBE GSH ¥R B i3 K 5E 38 b0 J5 P&, 7€ GSH W%
4 20 mg L B} POD JEPEEBIE(E, & Zn* HEM
119.5%.

24 TREEARSRNTR

MEE 1F TTLLE B, #ME GSH #7452 5% i
THEMHEARNESE. €20 T, aTHBMHR
B & &R D, X A 69.1%. i GSH )5,
MEMEARSEZSER N, 7£ GSHKRE A
30 mg L' By BIB A, & Zn* FFEM 174.2%, LS
MR 20.4% . Bt 4y BT B R, 1=4.799, P=0.0087 <
0.01, MM EE A EREEEN.

25 BRI EFERENTN

AR GSH BIIMAF B MER T 0,7, kb
TEAEHDAEANRARER, ByiExEE R Kr0
F.B1G TR, 0,7 P4 H R B % GSH K EH
WhnsEREE . 2 GSH #Eh 40 mg L B, 0,7 19
FEERERK, £ Zn® BEN 78.2%, HAB LR
5 SOD AR, %8 SOD B T 0,7 . Gt 434l
41:t=2.776,P=0.012<<0.05, T/~ GSH Z#E T 0,
7= T R R B

H0, M= E 5 O, B/~ £ R B $
—5. {GSHIKRFH Omg L', HEEF >, 2
Zn* BEM 62.7%. BG4 BR=2.776, P=
0.131321<<0.05, #M§ GSH @& T 5 Zn> BEMZE
ARE, RPUINE GSH B 2> T H0, IR &,

3 g

Zn* RIEDEKLTFHHETE, BEY Zn>

BRIV B i e i, SRR B XA () B AR AU, R
Y RfEE AN BRELSEH KRG THEE
ERK, RS SEAETEP OBEEEaNHE
&, SREARMS IR, BiEtEE K. 1L, &
ALE AR R EAE R R B, 7= 4 B T 2 3
41 R S AR

GSH & — M EZ /KB E R, BT A
HEZRETEEUR B, 8 FOE 25 a7 LAYE R B I
VTR ER T REEEERAY, EEMEDH N
11538 i ASA-GSH-NADPH 1 ¥F 2155 B i 204k 1
FEAEREME, X —i&%Y, GSH £ 8 HO, &R
HIFEE I R P T A7 LE

IKEEXT Zn* () B FRBUK, 10 mg L' Zn* fHiK
B RIETE R RN, [F] R AR K a FIR]
BHEORSERE, A AR, AEERZZm,
X AR R A 4R R R STE A R, S R,
MASME GSH J5, R TEEEL WH T zn> H5F
FEHEA RN SRR, FHRZ afib KAl
BHEORSENESEMM, EGSHKRE N
50 mg L' b, HEEBES TRIHEXE, R GSH fe
HMFER AR, BR T EFER.

AEHER T B GSH AR, SHEIBAN
AN REXRREFEY]. SOD.CAT.POD £EY)
R EER R EE. SOD 7T LMEN 0,7 RA LR
M4 B H,0, f1 O,; CAT #1 POD NI H,0, 7 i ik
Ko HBIEHHEOLT, PN =EMER 0,7 HkE
HRET B4, P44 A 1) SOD.POD 35 1 4k
TFREAKF . RIREW Zn> BEEFHEYTERE
SOD.POD, ff Hoi& H &, LAE R R 0,7 e,
SOD 7E¥35 T 8% FREME RN, 5 L RE %K
X, HHELSAFEEREMEHEEILFEAT SOD 1
FKILHI4ReM, SR GSH BN, B IR 5
T SOD Ht CAT Ry, 7E GSH W EH 30 mg L'
i, SOD.CAT i ##1% 3|5 &, POD HIiE HE7E GSH
HE K 20 mg L' By A 2)&{H . 1T CAT.SOD {##F
Bmiatt, B3 H0, IRE TR, 540 R B E %t
T,0," A ERMET Zn* FF, BLXHEY IR
o

AMR GSH R B R M B &, L E R AT
e M THYEZRSHBEN, B84 ES™=E
KEH GSH, IIASMNE GSH J5, X T K %Em B
W¥E GSH & &. GSH — 5 it 38 & (R BeiE
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v, ERRIE A, S — T GSH AT B S EE R,
i B A & BB A KRG R EZRT, M HEMAE
ERPETHNEREBESRNEBAERZNE
WL, AT T £ BBESRMENE, EeES
B BRETHENEEREE TSR MRTESR
SEEAMG S, e TEEN, ARELEE.
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