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#F 1 Real-time PCR #&il|£ E 41 & Kk 4 nNOS E E Fi A
3149
Tab.1 Nucleotide sequences of the primers used for Real-time
PCR
1
1.1 nNOS F GGCTGTCCTGGAGACTGGGTGT
, nNOS R GGCGGTAGTTGAGCATTTCTTGGT
(2013) 6 18S F CCTGAGAAACGGCTACCACATCC
C 0 493 989 198.7 18S R AGCAACTTTAGTATACGCTATTGGAG
398.6 1987.4 mg/kg, C, C C C . .
Eke 0 T3 989 1973 (Applied Biosystems) , (Cr) 18S
Cso64  Clogos
Cr
1.2 ) NOS
-action n
(2013) p-acti
8 CT s CT
R -80°C ’ ’
1.3 3 /
RNA Trizol Reagent (nNOS/[3-action >100)
Invitrogen ReVerTra Ace-a-"™ Kit Real-time PCR L5 NO NOS
Master Mix TOYOBO Ex-TaqPoly- NO » NOS
merase Kit TaKaRa >
100bp DNA Ladder 722
: 1.6
1.4 nNOS = (mean=SE),
SPSS11.0
Trizol RNA, Dnase Duncan’s ,  P<0.05
ReVerTra Ace-a-™ Kit 2
nNOS cDNA 18S
, Prime Primer 5.0 2.1 C NO
nNOS 3’ Real-time PCR 8 ,
(D NO 2 2 R
Real-time PCR 20pL : 10pL NO C ,
SYBR Green Realtime PCR Master Mix, 1L RT , C Ciogo s
0.4pL PCR 1 95°C NO NO
60s; 95°C 15s, 57°C 15s, 72°C 30s, ) 5 NO ;
40 NO Co
ABI PRISM 7900 Sequence Detection System , NO
F2 AFRKFEEABEESE C LB EEIELEL NO(umol/g prot) A 21T
Tab.2 Effect of dietary vitamin C in different level on NO in tissues of red drum
Co 0.58=%+0.10* 0.25240.03 0.2840.03* 0.1940.03* 0.35+0.06" 0.75%0.10*
Cyo3 0.6940.12° 0.2720.04 0.42240.06" 0.2520.04° 0.5020.07° 1.3620.31°
Cog.o 0.7520.18° 0.2940.07 0.48=0.06" 0.3520.06° 0.5220.09" 1.50%0.35"
Clo7s 0.9540.21° 0.28240.06 0.52=20.08° 0.3840.06° 0.58=20.08" 1.9840.40°
Cs06.4 1.3540.31¢ 0.3020.05 0.5520.09" 0.4820.09¢ 0.57=0.08" 2.5620.41¢
Clogo g 2.5840.54° 0.31%0.06 0.8740.12° 0.78=40.14° 0.5640.14° 2.9240.44°

4
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2.2 C NOS 2.3 C nNOS mRNA
8 ,
NOS 3 3 s 8 )
NOS C , nNOS mRNA 4 4
C Clogosg , nNOS mRNA
NO NO s ; nNOS
; NOS ; mRNA ) )
NOS Cs96.4 s C 1989.8mg/kg
NOS nNOS mRNA
F3 AEKEEHEE R C LEXMNEELE NOS F J1(U/mg prot) IS
Tab.3 Effect of dietary vitamin C in different level on NOS activity in tissues of red drum
Co 1.19%0.13° 0.2120.06 0.362£0.04° 0.420.07 0.6820.09" 0.9120.16"
Cao3 1.6640.22° 0.2320.05 0.5520.05" 0.45+0.06 0.7240.08" 1.510.28"
Coso 1.8340.26 0.192-0.04 0.62+0.07° 0.5120.07 0.7020.07" 1.68+0.31°
Ciors 2.0520.29" 0.2220.06 0.79=0.09* 0.460.07 0.7320.09" 2.1420.39°
Ci964 2.3540.33° 0.25+0.06 0.460.05" 0.49+0.06 1.120.18" 2.784+0.51¢
Cronos 3.21%0.62° 0.2620.06 1.9540.23¢ 0.520.08 0.6920.09" 3.2320.53°
R4 FERKFARGEEE C IR EEL &AL nNOS EFE mRNA ik (1X 107 nNOS/18S) A9 1
Tab.4 Effect of dietary vitamin C in different level on nNOS mRNA expression in tissues of red drum
Co 230.0240.5" 3.840.4¢ 0.240.04* 0.940.2° 2.240.4° 170.0240.0°
Cuo3 230.5450.8" 0.75+0.15¢ 0.4=0.05° 8.5+1.9¢ 2.545.0° 240.02450.5°
Coso 350.5260.0° 8.01.6° 1.320.2° 0.2240.05° 22404 250.0460.5"
Ciors 110.5230.0° 0.082£0.02° 2.020.4° 0.320.07° 2.340.5 410.0480.0°
Cio6.4 170.52:40.5° 0.40+0.10° 0.320.06™ 11.022.6° 2.340.5° 240.0260.5°
Croso s 500.52100.0° 10.022.0° 19.544.2° 15.043.2° 2.420.6" 2460.02410.0¢
3 ) )
NO nNOS
, NO ) )
nNOS S , nNOS
(Moncada et al, 1991) (Campos-Perez et al,
, NO , 2000), NOS
NOS (Jones et al, 2007) NOS
(CNS) , , nNOS
, 24kb,
(Saxena 29 (Chartrain et al, 1994)
et al, 2001) NO CNS NOS )
NO , , (Bell et al, 1997; Laing et al, 1999;
, , Ebbesson et al, 2005)
, T (Kolb et al, 1998; C
Kroncke et al, 1998; Weinberg, 1998) )
NOS (neuronal NOS, nNOS) C )
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C . ,27(4): 368—372
(Mulero et al, 1998; Ortuno et al, 2001); C
> ) , 2004. C
NOS . 19: 301—305
NO , NOS , , , 20009.
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NOS , 1995. C : ,5:35—37
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EFFECTS OF DIETARY VITAMIN C ON NITRIC OXIDE, NITRIC OXIDE SYNTHASE
ACTIVITY AND NITRIC OXIDE SYNTHASE GENE EXPRESSION IN TISSUE OF
RED DRUM SCIAENOPS OCELLATUS

ZHOU Li-Bin"?, BAI-Ru’, MA Xi-Lan', WANG Shu-Qi’>, ZHANG Hai-Fa*

(1. Department of Life Science, Institute of Biotechnology, Huizhou University, Huizhou 516007, China; 2. College of Life Science, South
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University, Shantou 515063, China; 4. Guangdong Marine Fishery Development Center, Huizhou 516081, China)

Abstract
nNOS mRNA expression in tissues of red drum Sciaenops ocellatus. Six iso-nitrogenous and iso-energetic diets were
formulated to contain graded level of vitamin C (0, 49.3, 98.9, 198.7, 398.6, and 1987.4 mg/kg diet, respectively ) and fed
to 18 floating net cages (1.5x1.0x1.0 m) each containing 20 fish (initial weight: 147g) twice daily (07:30, 16:30) for 8
weeks. Results indicate that after 8-week feeding trial, the levels of nitric oxide (NO) content and nitric oxide synthase

We conducted an experiment to study the effects of dietary vitamin C on nitric oxide, NOS activity and

(NOS) activity in head, kidney, liver, and thymus were boosted with increasing dietary vitamin C from 0 to 1987.4 mg/kg
(P<0.05), but in spleen and intestines, no significant difference was found among dietary treatments. The NOS activity
reached a peak value in brain fed at 398.6 mg/kg of dietary vitamin C. No significant difference in nNOS mRNA
expression in brain was found among dietary treatments; the level of nNOS mRNA expression was found maximal in all
tissues except for brain when fed 1987.4 mg/kg of dietary vitamin C. Therefore, adding dietary vitamin A in feed a proper
amount could increase remarkably the NO content, NOS activity, and nNOS mRNA expression of red drum.
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