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Mechanism of Action of Nitric Oxide on Stomatal Movement
in Wheat Seedlings Exposed to Enhanced Ultraviolet-B
Radiation and Irradiated by He-Ne laser
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Abstract: The seedlings of wheat ( *ML7113° ) were exposed to He-Ne laser irradiation (L)
with 5 mW - mm 2 power density after enhanced UV-B radiation (10.08 kJ - m™2 - d™") to de-
termine the mechanism of the action of nitric oxide on stomatal movement in wheat seedlings.
The leaves and epidermal strips of wheat underwent different treatments by experiments for
pharmacology and laser scanning confocal microscopy. The results showed that (1) En-
hanced UV-B radiation not only induced stomatal closure, but also increased the levels of NO
significantly in the guard cells and leaves of wheat. In addition, NO scavenger cPTIO obvi-
ously inhibited stomatal closure induced by UV-B radiation and the levels of NO evidently re-
duced in guard cells and leaves of wheat. (2) There were obvious differences in the effect of
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nitric oxide synthase (NOS) inhibitor L-NAME on stomatal aperture, NO content in guard cells
and leaves of wheat exposed to enhanced UV-B radiation compared with nitrate reductase
(NR) inhibitor NaN,. This suggested that nitric oxide synthase was the main way to produce
NO in wheat leaves by UV-B radiation. (3) For stomatal aperture, L >CK >BL >B. For the
NO level, B>BL >CK > L. For activity of NR and NOS, NR activity in the UV-B radiation
treatment group was the lowest and He-Ne laser irradiation treatment group was the highest;
however, NOS activity between B and L showed the opposite pattern compared with NR acti-
vity. The stomatal opening changes induced by UV-B radiation and He-Ne laser irradiation
were associated with high and low NO content in guard cells and leaves of wheat. Decreases
and increases in stomatal aperture were consistent with increases and decreases in NO con-
tent. Furthermore, NO generation was the same as nitric oxide synthase in wheat leaves by

31 &

He-Ne laser individual irradiation.
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AW EREHTEA, BESERL 0.5 cm x
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AT WA
1.2.2 BEHEFRERLGHE

BAR/PNEMFERTERLA, F/0NEMF
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UV-B fBT4b 3 40-B 4T () M4 BIT 8
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FHEMREERILMIE E, @A TE ik
WEEES, (HIEGT7EAEMR D ek Bk R 4% L1y UV-B

1 EZREANSERLEINF
Table 1 Establishment and procedure of the
different handle groups

S UV-B 485 Hoesam R IE 3R
BEE mination UV-B Laser Dark

Treatment (h/d) radiation irradiation culture
(hsd) (min/d) (h/d)

CK 8 - - 16

8* 8 - 16

- 8 - 2 16

BL 8" 8 2 16

E: +, 5 UV-BESHFANHES; CK, XE4; B, UV-BE
SHahEEgl; L, He-Ne BOb#sMAbE4; BL, UV-Bight
#1 He-Ne BOtBRE A4

Notes: =, UV-B radiation is at the same time; CK, Control
group; B, UV-B radiation treatment group; L, He-Ne
laser irradiation treatment group; BL, UV-B radiation
and He-Ne laser irradiation composite treatment group.

BT IR TR AR MERAE 10.08 kd-m2.d 7T,
1.2.4 He-Ne B3R

BOtAY B (RS ) KR
632.8 nm, EAMKERAE RS MW - mm2,
120 s, 25°C, Bt RHARMSLT, DiHERR
FOtFEm
1.2.5 INENFREEHEROHERSATFED
e

FHH 50% NaClO ™ &SR,
FIFH Motic BB REWMEH- I, B A Motic
Images Plus 2.0 #FME SFL FE B AK B, I
BREKWURRSIIFE, SBRAHBEPLERS 4
NEF, BIUEHEIINE 6 MILNWTE, TRE
LEE 3K,
1.2.6 RIAKA NO gy

8 F NO % Bt 92 L84 DAF-FMDA i il £7
BAMAK NO, BAK BRI 1 AR/NEF—EAL
RFEEH R, Wi ERE, MARFGEARRE
ZE BT, KR 3 h HSILZELKIF, REH
HETFAFRAAT (UV-B S, UV-BIEF 2
F cPTIO, L-NAME, NaN, f:4h 39 ) 483 3 h,
APRSEERS, R R AL BEAH I R 2 4 B T H DAF-
FMDA B 75 B i) DAF-FMDA o, i LR B
310 ymol - L', 37°CF 408 550 LIRS
20 min, WWEEESE, H PBS(pH 7. 4) Yedk4ii
ZIK, PAF4BR KA 4 N H DAF-FMDA,
B RREFE TR B, SFEH, H
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BHEZAERE" 1 Griess SR U . BUh
Z4HErR 1 g, BREABRRER, BTBKE
YK R, WIEAHA 1 mL 40 mmol/L HEPES
(PH7.2)Zvhat s, HHERSKIEH 2 RO/
U8, F4 mlL S rhpe, 725000 xg B0 10 min,
B EEW . A NO Wil e HH & Tl e, 0.8 mL
LEWAO. 4 mL RN IRSEHE 10 min, RF
3500~4000 r/min &> 10 min, B0.8 mL %
a0 4 mL B, ]BY, #E 15 min, RH
FIBKRZ, REHEIEEEE 550 nm 4
ke fadill & OD fH,
1.8.2 IhEMHE NOS fEiEs e

SEBRE st NOS HiE BHHE T E
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NO, #EMWE. RIEHER 0.2 mL F
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ByEE i Microsoft Excel #4372 B, R
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2.1 NO$5UV-B EHESH/NESIXHA
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B2: A,

2.1.2 NOEBRFF NO & mE#M I F 3 UV-B
wHEENESILIEZHRm

NO k&7 cPTIO 1 NOS #1457 L-NAME 3%
AL GAR UV-B SR /N 2 AL R M B30
(p<0.01), i NR#ii] NaN, XiH 9 25
AB#E(p>0.05)(E2: B),

N T #E—BHFE UV-B BEHAER/NES iz
i NO W EE SRR, Xt NO & U HIE it
fTTiE. &RRM, UV-BHEEEE NOS 55
BERR, T NRKEHEEEERMK(p <0.01) (A
3: B, C); NOS gyl —e R E LB ¥ T
UV-B SBATSEA/NE M RAR T4 NO & &
A3, T NR SRR RS AHE (B 1,
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A~D: %tig4:. MES (A). 0.2 mmol/L cPTIO (B), 0.1 mmol/L NaN,;(C) #10. 025 mmol/L L-NAME (D) 45l &#fi4k
H; E~H. FEELZ UV-BiESARE (E) 584515 0. 2 mmol/L cPTIO(F), 0.1 mmol/L NaN, (g) #10.025 mmol/L
L-NAME (H) Ft4b3; A~H. FITC i,

A-D: Control group, MES (A), 0.2 mmol/L cPTIO (B), 0.1 mmol/L NaN; (C) and 0. 025 mmol/L L-NAME (D) in-
dividual treatment; E—H. Epidermal strips of individual UV-B radiation treatment along with UV-B and 0.2 mmol/L cP-
TIO (F), 0.1 mmol/L NaN3 (G), 0.025 mmol/L L-NAME (H) composite treatment; A-H; Channel of FITC.

1 NO ER#A, NO SEMHIF UV-B ESESH/MESTLE DM NO R
Fig. 1 Effects of NO scavenger and NO biosynthesis inhibitor on the contents of NO in stomata
guard cell of wheat leaves under supplemental UV-B radiation
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CK: XHi; cPTIO: NO B #; NaN;: NR # & #l; L-
NAME: NOS #iilHl, EFHRFESRREHEEZERANDE
(p>0.05),

CK: Control; cPTIO: Nitric oxide scavenger; NaN,: Ni-
trate reductase inhibitor; L-NAME; Nitric oxide synthase in-
hibitor. Same letters show insignificant difference (p >
0.05).

2 58 UV-B Ef R EAEA/NEH
NO & EMSFLFEHRME
Fig.2 Effects of NO content and stomatal aperture
on wheat leaves under different treatments
exposed to enhanced UV-B radiation
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ﬁo 0.1
&b Z
2 o005
0
3 4 5 6 7
AERE ()
Treatment days
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Fig. 3 Effects of NO content and NR, NOS activity
on wheat leaves under supplemental UV-B radiation
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CK: »f#4; B: UV-B#E44bs; BL: UV-B 1 He-Ne Bt E & 4b3; L. He-Ne BOUHEHNLM; B CK, B, BL,

L H FITC ﬁﬁo

CK: Control group; B: UV-B radiation treatment; BL: UV-B and He-Ne laser composite treatment; L: He-Ne
laser radiation treatment; Fig. CK,B,BL,L;: Channel of FITC.

4 ARSEXNEHFSFLERIHEMR NO fRE

Fig. 4 Effects of NO content on stomata guard cells in wheat leaves under different treatments
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CK. B. BL, L 4 #/hEHE# NR #1 NOS #E
PHAT T H B HNE, BREBR, LANMENR
EERIR, NOS WM& (B 5: ¢, d); [EEfL
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LR D4R B (B 1) 5 NO f7k-F; NO #EERHA
cPTIO g UV-B a5 T A ALEH (B 2.
B) K NO &&E3Em(E 1, B2: A), Bxm NO
ATRER UV-B IR/ N E AR B EE
BeaTZ—, ;Mo UV-BEEFERNEIILXHA
wEH NO B R G RR R R BHEEIYE? AR
ZREx, UV-BRNTHBRER/NEHH NOS i
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Treatment group

CK: XH4l; B: UV-BiE44b3; BL: UV-BF1 He-Ne BobE A4b3; L. He-Ne BUORMEAT A,
a. Stomatal aperture; b: NO content; c. NR activity; d: NOS activity.
CK: Control group; B: UV-B radiation treatment; BL: UV-B and He-Ne laser composite treatment; L: He-Ne laser radiation

treatment.

EHS5 FAEL4EMMNEHFSFLFE. NOE&E, NRH NOS FHFM
Fig. 5 Effects of stomatal aperture, NO content, NR and NOS activity on wheat leaves under different treatments
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