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Abstract Nitricoxide (NO) isakey signalingmolecule inplants. The potential sources of NO in
plants include nitric oxide synthase, nitrate reductase, xanthine oxidoreductase and the nonen-
zymatic pathway. NO can enhance plant growth; delay senescence of leaves, flowers and fruits;
stimulate germination of seeds that are dormancy and/or light-requiring seeds for germination;
and interact with phytohormones to mediate stomatal movement. Programmed cell death and
expression of defence-related genes can also be induced by NO. NO can serve an antioxidant
function duringvarious stresses. Intracellular signaling responses toNO involve generation of
cyclic guanosiine monophosphate, cyclic ADP-ribose and elevation of cytosolic calcium, but the
knowledge of the NO signal transduction pathway and its biochemical and cellular nature is yet

tobe revealed.
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Fig. 1 The production of nitric oxide inplant

There is evidence for several potential sources of NO in plants, including nitric oxide synthase (NOS),
nitrate reductase (NR), xanthine oxidoreductase or nonenzymatic sources. Once generated, NO can induce
various effects, or react with reactive oxygen species to generate peroxynitrite. It should be noted that NO
canexist in three forms, and although it is implied here that only the radical isbiological ly active, both the
NO™ and NO™ may have biological effects (Neill et al ., 2003)

nNOS , (Zea (Glycine max) ,
mays) 166 kD NO , NOS
; , NOS Ye- L-NNA NO (Delled-
4c- onne et al ., 1998) (tobacco
NOS mosaic virus, TMV) (Nicotiana
, NOS tabacum) NOS ,
, , NOS (Durner et al., 1998)
(Ribeiro etal., 1999) (Lupinus albus)
- (arginine-citrullineassay), NOS , NOS
ca®* NOS NC- -L- (N®-monomethyl-L-
(Pisum sativum) , NOS  arginine, L-NVMA) (Cuetoetal., 1996)
(aminoguanidine) (Barroso (Arabidopsis thaliana) ,

etal., 1999) NO , L-NMMA
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Table 1 Sourcesof nitricoxide invarious plants (Neill etal ., 2003)
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NOS NOS
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-NOS
-NOS
NO NOS
(NR) NR NO , ABA-
NR- NO
NR NO
5 NR
NR
, NR
NO
(XOR) XO0R NO XOR
NO
: NO-
NO
NO, pH
N O
NO; NOZ
NO
(Garés et al ., 2001) pomatia) NO
, NOS, , NOS (Guo et
al., 2003) AtNOS1 NOS
NOS (iNOS, Chandok et al ., 2003), iNOS , AtNOS1
NOS (AtNOS1, Guo et
al., 2003) NOS NOS (Wendehenne et al ., 2004)
(glycine decarboxylase ABA , AtNOS1 NO
complex) P (P protein) (Chandoketal., (Guoetal., 2003)
2003); NOS ,
NOS (Helix NOS, , NOS
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al., 2000a, 2000b) , XOR 2
( H202)
(ROS); ) NO
XOR
XOR
(Corpas et al., 2001) , XOR
1.4 NO
NO

(dehydroascorbic acid) NO
(Weitzberg and Lundberg, 1998)

NO NO ,
NO

(Bethke et al., 2004) , ABA
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1.5 NO

NO (gas
chromatography) (mass spectrometry)

(Magalhaes et al., 2000)
(chemiluminescence) (Wildtetal., 1997)
- (laser photo-acoustic
spectroscopy) (Leshem and Pinchasov,



728

22(6)

2000) NO NO
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(phytoalexin) HR , GA PCD
NO NO , (catalase)
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