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Table 1  Effects of exogenous SNP on the fresh and dry weight: contents of MDA and H202. 07~

producing rate in P multisectum seedling leaves under NaCl stress

b H#F A1 & Plant biomass amount (g/planl) MDA 4 & H0: & & (Iz_- FE A %
Treatment o T F & MDA content H202 content 02 * producing rate
Fresh weight Dry weight (nmol/g) (nmol/ 9) Cnmol / (g *min)J

CK 3.452+0. 356 1.086-0.078h 8.84+1.28¢ 14.54+2.58,4 1.841-£0.053

SNP 3.86140. 2864 1.2160. 0654 8.2141.35¢ 13.72£3.22ab 1.7540.02a

MB 2.97540.327¢ 0.89240.073¢ 8.96+1.12 14.884-2.68, 1.9340. 044

NaCl 2.22440.1984 0.758=+0. 0454 20.7641. 244 16.19+3.41, 1.9650.084

NaCl TSNP 2.7684-0.246¢ 0.87240.062¢ 12.32+1.75p 11.36-2.52h 0.9024-0.06h

NaCl TSNP+ MB 2.349+0.331d 0.76340. 0564 18.17+1.83a 15.67+2.76a 1.034=0.06p

T R PRI A PR E AR (2 =5) s AR R NG FREFOR AR B ] 22 57 .25 (P<<0.05). R .

Note : The data are mean value =SE( n=5), while different letters in the same column mean significant difference at 0. 05 level between different treat-

ments - Theyare the-same-as: helow-
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FAL, EHAERK KT SNP A PR B &5 Tt
F P9 SOD  APX V& ¥ F1 ASA .GSH & £ . CAT il POD
1EMETC B #7254k s MB &b BR{g I - SOD . POD 1 APX
TE A B 6 B B 2545 B ASA L GSH & & B BAIL T X
HE, CAT {EHTC B E £,

2.4 45 SNP X NaCl BB T ZRHRFEELEM H
HESZREENZI

MR 3 AT UL, NaCl il T~ 22 5% B 32 &)y iy -
AR S Put & & B E T X EE . Spd A1 Spm & &
J%(Spd +Spm)/Put HCAK P B4R =5, £ MM B
K :SNP Mg e T3 Ab PR NaCl Jiipil T I ) Put 5 5
3E— B HEAIE, Spd 1 Spm 75 ik 2 (Spd +Spm ) /Put [
{EECHM NaCl 403 B4R o 20 B B2 IL TR
HE i SNP 19 [] B 348 47 1) 7] MB 38 73 16 % 1
SNP %t NaCl Jiir3E T~ Spd A1 Spm 2 8 J% (Spd +Spm )/
Put H{BE B3R THE A Put & FE %8 NaCl TSNP 4bFH &
ERE 2R AR TR ED, EWEREMET
W5t Z1 I SNP AT 22 240% BY 3 2 i Put ,Spd \Spm
/E\E&(Spd"‘Spm)/Put FUAE 55 % BEAH e T B =
S W R A 55 MB {81 EH S5 0F S Pa B R ST
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Table 2 Effects of exogenous SNP on the activities of SOD, CAT, POD and APX and contents of ASA and

GSH in P- mudtisectum seedling leaves under NaCl stress

o SOD it CAT i POD V5 APX i ASA B GSH & &
Tyeatment SOD activity CAT activity POD activity APX activity ASA content GSH content
(U/g) (U/g) (U/g) (U/g) (mg/g) (mg/g)
CK 212.6413.4¢ 51.746.4, 72.2+7.64 8.242.5¢ 3.83+0.13p 0.75+0.11p
SNP 239.8410.6h 47.2+5.3ab 70.3+5.34 11.642.6h 4.527+0.22, 1.2840. 144
MB 232.549.8p 50.346.8, 84.5+8.3¢ 10.841.9p 3.14+0.35¢ 0.36+0.07¢
NaCl 243.7412.6h 50.847.3a 96.2+5.1p 8.741.3¢ 3.06+0. 16¢ 0.45+0.09¢
NaCl +SNP 281.448.9,5 42.8+5.8p 123.8+6.4, 14.741.75 3.75+0.25h 0.77+£0.07p
NaCl+SNP+MB 276.3410.44 52.244.9, 92.5+5.1p 15.02. 14 2.96+0.18¢ 0.48+0.05¢

R 3 HMESNP ¥ NaCl BB T SREFESHEM FHES 2R E BN (nmol/g)

Table 3 Effects of exogenous SNP on free polyamine content and (SpdTLSpm)/ Put ratio in P- maultisectum seedling leaves under NaCl stress

b

i W

ALK I

i3

ZM B

Treatment Putricine (Put ) Spermidine (Spd ) Spermine (Spm ) Total content (Spd+Spm) /P

CK 148.4949.01, 77.58=8.59¢ 60.3148. 08¢ 286.38+12.014 0.92940. 1684

SNP 145.384-5.62a 78.9246.37¢ 58.6347.19 282.93+10.22, 0.94640.153q

MB 152.464-7. 49, 62.3549.324 49.8245.67( 264.63+8. 64¢ 0.73640.122¢

NaCl 122.158. 47} 88.274-10. 63}, 65.9247.21h 276. 34--10. 87ab 1.2627-0. 241
NaCl-FSNP 95.734-9. 224 100.54+11. 18, 71.78-5. 964 268. 05713, 25he 1.8002-0. 219
NaCl+SNP+MB 110.064-10.51¢ 93.6948. 04ab 68.0474=7.42ah 271.797£8. 96be 1.469=0. 185h

3 W 38 Ay HE R AT 0 AR RO 5 TR AR SRR T

A B R A X ER B [ O SR A RO, AT
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TSI NO 15 5% g2 7 7] MB 3% %% 7 SNP %3k

W SNP R GEHE T Al 9 AR 1 S50 MBS UL
ey EYIR R B BT, WHIANE NO AT
AR A BOE R 21 T 2 2URSEE A ) A
K X5 NO AT MR B A A T A R A
EAR I EERA G, LS NO VR T IR BEIE XL 1 /=
ST B A S . AT i R e, LT
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LR P A7 AE 25 i (R AN R B 19 205 M R T
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HK,
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Effects of exogenous nitric oxide donor SNP on protecting Peganum multisectum
seedlings from oxidative damage under NaCl stress

LIU Jianxin, WANG Xin, LI Boping
( Department of Life Science, Longdong University Qingyang, Gansu 745000, China)

Abstract . Effects of exogenous nitric oxide (NO) donor sodium nitroprusside (SNP) on growth of Peganum multisec™
tum Bobr seedlings and protecting them from oxidative damage under salt stress were investigated - The results indicated
that spraying SNP on leaves increased the growth of P. multisectum seedlings in normal growth conditions, but exogenous
methylene blue: the inhibitor of the key enzyme guanylyl cyclase during signal transfer of NO, decreased significantly the
growth of P. multisectum seedlings- Spraying SNP pretreatment alleviated obviously the inhibition of P. multisectum
seedlings growth under NaCl stress, the contents of malondiadehyde (MDA ) and Hz0z, the 0z- producing rate and cata-
lase (CAT) active were decreased while the activities of superoxide dismutase (SOD), peroxidase (POD) and ascorbate
peroxidase (APX) ; the contents of ascorbate acid (ASA) and reduced glutathione (GSH), and (Spd+Spm)/ Put ratio
were significantly increased in P- multisectum leaves under NaCl stress- But methylene blue reversed some effects of ex-
ogenous SNP under NaCl stress: such as the plant biomass amount and POD activity, the contents of ASA and GSH.
(SpdTSpm)/Put were decreased the contents of MDA and H20z and CAT activity were significantly increased howev-
er, the 02+ producing rate and the activities of SOD and APX were not markedly affected under NaCl stress- These re-
sults suggested that NO might involve in regulation of reactive oxygen species metabolism through cyclic guanosine
monophosphate (cGMP )-dependent and ¢cGMP-independent pathways to alleviate the oxidative damage and the inhibition
of P multisectum seedlings growth under salt stress-

Keywords . Peganum multisectumn Bobr; nitric oxide; NaCl stress; oxidative damage



