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Nitric oxide alleviates the oxidative damage of oat seedlings under UV-B

radiation enhancement

DU Jingqi, MA Xiaoming, WANG Donghui
(Department of Life Sciences, Liiliang University, Liiliang 033000, Shanxi, China)

Abstract: The effects of NO on the content of reactive oxygen, membrane lipid peroxidation and antioxidant sub-
stances in oat seedlings under UV-B radiation enhancement were studied using oat varieties Dingyan 2 and Jinyan 14. The
results showed that NO reduced the rate of O, production, content of OH", H,0, and MDA in both oat varieties under
the condition of UV-B radiation enhancement. The SOD activity and POD activity of Dingyan 2 and SOD activity of Jin-
yan 14 were higher than those of other treatment groups when the duration of UV -B radiation was 6h and SNP was ap-
plied. The APX activity of Dingyan 2 and Jinyan 14 was significantly higher than that of Oh and 12 h when the duration of
UV-B radiation was 3 h and SNP was applied. The DHA content of Dingyan 2 was significantly higher than that of other
treatment groups when the duration of UV-B radiation was 6 h. The DHA content of Jinyan 14 was significantly higher

than that of other treatment groups when the duration of UV-B radiation was 0 h. The comprehensive evaluation of the ef-
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fect of NO on the antioxidant activity of both Dingyan 2 and Jinyan 14 under UV-B radiation enhancement was as follows:

3h>6 h™>12 h>>0 h. The results of this study provide theoretical basis for NO in breeding and antioxidant mechanism.
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Tablel Experimental treatment

UV-B At ##] ] /hed™ UV-B+SNP
0 0+SNP
3 3+ SNP
6 6+ SNP
12 12+ SNP

2 & R
2.1 NOXUV-Bi# T ¥ %8 dif MDA 4
F MR

UV-B % 5 38 5 b 22 82 & 17 28 4 25 Tl 14
5O, WA E OH & & H,O, &% & M MDA %
H(E2), NOREBIEM UV-B 48 &0 T e
W25 MEM 145 O, M- A E OH & & (HO,
M MDA & (£ 2.8 3), £W SNPZEf# 7 UV-
B X e A A A PG, K 2 R 3P R R T A4 g
Y48 0 S B g ME A fif T Y BT . U'V-B BRI s [ A
i Bl 3HE 2 (1 OH VHLO, & i Al O, 77 Az il R A7 7

WEALEEMNRL LS,
2.2 SNPx¥UV-BiH TRENALESZH
¥

UV-B & 5 i} [a] & 6 h, jifi it SNP #}, 5 3 2 5

#2 UV-BIESHEELMGTHEZ O, 4 EE MDA H,0,.0H 52
Table 2 The production rate of O, ~,and the content of MDA .H,0,.0OH " of the oat under UV-B radiation enhancement

TEME 2T HME 145
UvV-B ik
H/hed ! MDA SR/ Oy EE/ H,O, % &/ OH & #&/U-. MDA & &/ O, #®&E/ H,O, & &/ OH & h/U-
nmolsg™!  nmoleg 'emin"! nmoleg ! nmolsg”™!  nmoleg '*min"'  nmoleg ! g !

0 68.5+5.6° 28.03+£2.25" 32.5+3.1" 82.2+7.8 45.143.5" 40.54+3.27° 50.7£4.8  60.1£4.5°
3 99.5+8.3" 74.55+7.78 60.5+5.8" 173.2£15.9° 78.5+7.1" 90.56+8.23" 75.34+6.9" 109.3£9.9"
6 80.1+6.6" 80.58+8.12" 72.24+7.5" 139.94+13.1" 68.5+5.8" 60.81+5.29" 68.6+5.7 110.7£9.0°
12 62.1+5.5° 25.26+1.95 45.9+4.2"  88.6+7.9 50.5+5.1" 41.294 3.4 58.4+55" 60.9£5.5°

TE: [FF AN RN /R IRTE 0. 05 KF b 28 5 B3

Note: different lowercase letters in the same column indicate significant differences at the 0. 05 level
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®3 NOX UV-BiEHHIEEMMKE O, FEEZE MDA H,0,.0H & EH T
Table 3 Effects of NO on production rate of O, ~,and content of MDA \H,0,.0H " of the oat under UV-B radiation

enhancement
EME2 S B 1455

SNP+UV-B

Jhg /hed™! MDA & Ht/ O, #EZE /nmole  H,0,%k/ OH &FH/U- MDA&H/ O, #ZE/nmols HO,& 4/ OH &t/

nmoleg ! g 'min"! nmoleg ! g ! nmoleg™! g 'emin ! nmoleg ! Ueg !

SNP-+0 64.2£5.7° 26.75+£1.95° 64.2+5.7° 57.6E£4.5° 41.6+4.7° 22.1141.55° 55.4+3.8" 39.6+4.5°
SNP+3 88.7+£5.3" 69.63+5.17" 48.24+4.3* 111.7£9.1* 63.3+£4.9" 77.92+6.65" 66.4+4.6" 70.9£5.9°
SNP+6 73.6+£4.7° 37.03+2.70" 46.3£3.6°  91.3+9.0"  55.544.7" 40.11+3.46" 59.74+4.8" 74.6+7.5
SNP+12 62.345.9° 28.88+1.52° 38.54+2.9" 62.6+4.5°  44.643.8° 37.144+2.55" 57.64+4.4" 459+4.8

VE RS AR RNS FRERIRTE 0. 05 K F L2857 3

Note: different lowercase letters in the same column indicate significant differences at the 0.

05 level

x4 UV-BESHEBERFHTHRENENEUBNAEUYRNRNEAZTEZSH(FE)

Table 4 Two-way ANOVA of antioxidant enzymes and antioxidants in oat seedlings under UV -B radiation enhancement

(F value)
S0 A A E SOD POD CAT APX ASA DHA MDA 0, H.0O, OH"
X ) 699.30 18.39 576.58 167.76 0.86 13.65 39.85 12043 3544  77.67
UV-B @4 | 3
o . 0.47  1.74 203.02 2347 0.86 0.05 46.26  7.27  21.02 78.83
" (ns)  (ms) (o) (o) (ns)  (ns)  (Rx) (X)) (ke) (wx)
116.36 7.99 463.08 71.18 0.05 0.02 1.56 14.33 4.48 5.59
UV-B H#& 5[] > & A 3 ’
(%) () (%) (%) (ns) (ns) (ns) (%) (*) (%)

¥R P<0. 05, ¥R P<0. 01, ***F /R P<0.001,ns /8 2 5 A 0L

Note: * represents P<<0. 05, ** represents P<<0. 01, *** represents P<<0. 001, ns represents no significance

x5 UV-BEGTIGEZGTHEMSNP EREYENENLBEIRELEYRHNEZFTESH(FE)
Table 5 Two—-way ANOVA of antioxidant enzymes and antioxidants in oat seedlings under UV-B radiation enhancement
After applying SNP (F value)

FAIPERS AHE  SOD POD CAT APX ASA DHA MDA O, H,0, OH"

N 179.55  61.69 201.69 365.07 5.90 3.75 28.63 241.41 8.49 62.61
UV-B i [A] 3

o 137.80  30.20 441.88  85.73 0.68 0.61  105.28 6.41 35.03  75.30
i (***) (***) (***) (***) (ns) (n%) (***) (*) (***) (***)

47.83 29.13 18.81 76.15 0.27  0.15 0.82 4.25 13.68 4.98

UV — BRI X @A 3 X X ’
(ra) (k) (k) (%) (ns)  (ns) (ns) (*) (35) (*)

T *3R R P<0. 05, %% KR P<0. 01, %%+ /R P<0.001,ns TR 225 A&

Note: * represents P<<0. 05, ** represents P<<0. 01, *** represents P<<0. 001, ns represents no significance
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Fig. 1 Antioxidant enzyme activity of Dingyan 2 (A : SOD activity, B: POD activity, C: CAT activity, D: APX

activity)
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Fig. 2 Antioxidant enzyme activity of Jinyan 14 (A : SOD activity, B: POD activity, C: CAT activity, D: APX

activity)
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Fig. 4 Antioxidant content of Jinyan 14 (A: ASA content, B: DHA content)
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