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JPO R HEI R 2N X 2 b B Y P AR A
B BRI AR R A, ROSANYAEHE 175
S, B S ARAE RN, R R AR
F(TNF)&—Fi e R+, GBH8 /5 3INF-
kB4 MG B, Ak TS — R RAER T, W—
AR B EANOS) M A Z AL, BMHZ,
0 25 5 P 5 R SR 0 R S RE S B, HL L
S FHLEIIEA AR 2 .

R 1 i? (2-aminoethanesulfonic acid) & —Fi i
TERIAE R BP0, KB ER . rElk
TR F A 22 3 BT R AR T, RE 68 22 i il A
Jhig FEC 2R 5 S %) ki K e, AT 2R SR S5 I % AL AR T
BT, RATASERRA, W AWM, RPd
L2 A, TEFL S A o b A B,
o I ZAE Y S AR 2R R e = 1, e SR
s, TakagifEU'& 8L, R A RiFR 6 = 2
1 W L 25 Wi (Seriola quinqueradiata)i M1 3 10L
5 B0 2 A B R B B R 2T 40 BB O 1 R T RE
TR, SalzeZFU4RiE , Jb M85 (Trachinotus
carolinus) B & - T R 6 = O kL 16 dJE, HFIELR
RARE A S RAPUAEEIEE R E TR, &%
FE TR0 R G o I L R i3, A A 0 2 i
FUREA A&, © A Tl 24 fo 28 f R R A 1Y) 2 2
Rz U0 BRI, AR R X AN ) £ 288 15 il 24 5 19
ZRAEHIOLE, S mA s,

ARSLK B ERIEP AT e R . ORETF
BLEALEL P (SOD . CuZnSOD . CATHIGPx)HI % 4
F P (TNFRUIL) B mRNA 35 K F, 44 rh 3 ) )
(Carassius auratus)F ¥ (Ctenopharyngodon
idella)is B ) AL 105 R AR S N 7T g £F 7E 22
Sty A e 0T £ 2 e il 20 A R .

R U E S RS RES

1.1 SN FIEETE

S FH A Y WV T I RO PR T Y,
B4 dE, Pk 360E KN A L TR fi
HE 1 - P4 B R (42.13+2.05) g1 BN SF- 4 B
TN (40.30+4.33) gy H A, IRl AL B ) 120
300 LR FRIAM P A EE), BE30E., A
LR, FRAHAKCHBRAE ARk, H#K
WO SIKIRR /3, SARFERE, KiR4ERTE
27~29 °C, ¥EfH4.(7.81+0.13) mg/L, pH 7.2~7.4,
AR R & 7 <0.5 mg/L, fR4F A RO,
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1.2 LWt RHERRE

AN B 45 o A AE BRA . A BB AL IE
JEEEST0.2 mL 0.9% A FRER K 5 42018 I 1 8102 mL
2 SIE IR B (LC ) 9 T8 R 44 () 7 mmol/g, HEfa 9
mmol/g)!"*"; 2 37E 1 5F0.2 mL LCs i R4 AT 10
minfi§ 5 14 50.2 mLA= 2 (100 pg/gfa A i ™),
2 AME I 1 470.2 mLA- R (100 pg/gfh ik i),
AR RFZE96 h,

T ERIG, K FHMS-222k B, AL AL
PRk 3 A7 (19 5 9 i (R G 9 >1502), UK b i i)
AT KM FNFHERE S, WA PGES %S, —80°C
TRAFs . T2 B A R I mRNAZR 5
1.3 ZERNAZEIFIcDNAA X

H0.5 g TR 1Y K i = JIE 20 21 T RN Aiso
Plus [F4: Y TR (KEVARA R HAH, mY
KW IMA /5K A 5, 4 °CE 015 min
(12 000 r/min), MU LIEW, A SFARTRA 5N BE
W, 4°CES.0>10 min(12 000 r/min), 3 W,
IMATS % BEpE P2, 15 % T i DEPC/K
i, 183 0D, /0D,y b [E i B RN AR FE Fi 4L
BE, 1%UIR R BEIS L IR P T RNASERE B . T pl
BLRNA, #% /& TransScript All-in-one First-Strand
cDNA Synthesis SuperMix for qPCR (One-Step
gDNA Removal)if il & (A6 5 420 & A= W HOR A R
25wl A3 58 U —BE cDNARY & il
1.4 mRNAEARIELE

BE T I TR R A B R B Sk A AR
P E AL FE N (SOD . CuZnSOD . CATHIGPx)
F90E 3 K (TNFRIUIL) 51 R Be,  LLB-JIL3h 2 A
K (B-actin)’ NS HH, K FPrimer Premier 5.0
ARSI (1) L% E #PCR (qRT-
PCR)J% Wi & (20 pL): 10 uL TransStart Tip Green
qPCR SuperMix (2x). 0.4 uLiE 5[4, 0.4 pLi
5147, 0.4 uL cDNAKIHL . 8.8 LI /K . I
%M. 94°C2min; 94°C30s, 55°C30s, 72°C
30s, 404G ; 72 °C 10 min, A4 3K E
52 o SR FH AN R 2k PO S R 1) A
Tkt
1.5 Zeitath

S5 BOHE SR F LR 2 7 22 47 BT (One-Way
ANOVA)EATGE 24 A B, SR 4% A 4 A] 22 57
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#1 HOMELGIMKHXEEPCRSIYFS
Tab.1 Primers used for Real-time PCR analysis from C. auratus (C) and C. idella (G)

H )5 LR 51 (5-37) BRI 514 (3-57) KMop
aim genes forward primers (5'-3") reverse primers (5'-3") size
C-SOD CACGGTGGACCAACTGAT CCTCCCAATGACGGAGTA 135
C-CuZnSOD ACTGGCAACGCTGGAGGT GTGGGCTAAGTGCTAATGGA 133
C-CAT GCAAAGCCAAAGTGTTCG TGAAGGACGGAAACAGAA 210
C-GPX CGACTCCGTGTCCTTGAT GTTTATTTCGCCCTTGAT 192
C-IL AACGAATCCCAGACTTCACACT GGCATAGAAAAAGACAACAAA 198
C-TNF TGAAATTAGCGGGAAGGGAG GCCATAGGAATCAGAGTAGCGG 157
C-p-actin ATGCGGAAACTGGAAAGG AGGGCAGAGTGGTAGACG 115
G-SOD GTCCGCACTTCAACCCTTACA GACTTTCCTCATTGCCTCCCT 222
G-CuZnSOD TCCGCACTTCAACCCTTACA ACTTTCCTCATTGCCTCCCT 220
G-CAT TTGCGTCCTGAATCGTTG ATGGGAAGTTGCCGTTGG 265
G-GPX GGGGCTGGTTATTCTGGG AGGCGATGTCATTCCTGTTC 278
G-IL CAAAACTTCACTCCCGCTTACA GTTCATCGTTTGTGCGGTTC 110
G-INF AGACGACGCCACTACTCCTG CCTCTCCACAGGTTTCCATTC 135
G-p-actin GCCGTGACCTGACTGACT CAAGACTCCATACCCAAGAA 271

535 (P<0.05), N PEFTTukeyZ E 8. Fr A 40 bt
YJR HISPSS 18.0.0% 4 (Chicago, USA)TE
Windows#/E & 4t 1 47 .

2 4k

ZH 240 T JIE TR SOD . CuZnSODH CATHE[H iy
mRNA 35 5 W Z K T 4 1A 413(P<0.05)(# 1-a,
b, ¢); 243 GPxHEH A mRNAZ A 7 TG I %
£ % (P>0.05), WEEM/XTHIL, &5 T4H
4(P<0.05)(E 1-d).

1.2

HH O
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SODHEH Iy mRNA K A &
SOD mRNA expression
—_—

1 2 3 4
Wb PEZH
treatment groups

(a)
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H K SOD . CuZnSOD ., CATHIGPx
P B mRNA R 35 7 x5 (P<0.05)(&12), T HoAth
b B2 ] TG I 2 14 25 57 (P>0.05),

M2k fFE P SOD . CuZnSOD . CATHIGPx
FE A mRNAZR A ey, 2H 48K (P<0.05)(X13),

20 15548 K ik SODFN CuzZnSODHE [H ffy mRNA
FihE B FE R (P<0.05)(F4-a, b), HRKEH
3, 2RI ARAR; 35 KN CATHI GPxJk
P mRNA R A 5 % T A AL H1L2H (P<0.05)
(K4-c, d).

1.2

HH o

1.0 +

HH o

0.8

0.6

A ®

CuZnSODZE K [FImRNA K IA &
" CuZnSOD mRNA expression

1 2 3 4
Ak FR2H

treatment groups
(b)
(E1 Fig.1)
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Fig.1 Effects of CH;COONH; and taurine on mRNA expression of SOD, CuZnSOD,

CAT and GPx in liver of C. auratus

1. NaCl group, 2. ammonium acetate group, 3. ammonium acetate and taurine group, 4. taurine group; different lowercase letters indicate significant
difference (P<0.05); the same below
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Fig.2 Effects of CH;COONH; and taurine on mRNA expression of SOD, CuZnSOD ,

CAT and GPx in brain of C. auratus
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ZH 28 TF E AN KA R TNFARNILE B mRNA - & 8 3% & H AL (P<0.05) (1 7); 4275 f K fik
Fh R S T HAMYL(P<0.05) (&5, El6), H  hINFHULEKNFmRNAFR L & iKm, HKkEA
OB, H3F45RA%, 1, HflRE 43R4 4(P<0.05)(E18).,

2H 255 44 T Ik rh TNFARTILSE P A mRNA R 35
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Fig. 3 Effects of CH;COONH; and taurine on mRNA expression of SOD, CuZnSOD,
CAT and GPx in liver of C. idella
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Fig. 4 Effects of CH;COONH; and taurine on mRNA expression of SOD, CuZnSOD,
CAT and GPx in brain of C. idella
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Fig. 5 Effects of CH;COONH; and taurine on mRNA expression of TNF and IL in liver of C. auratus
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Fig. 6 Effects of CH;COONH; and taurine on mRNA expression of TNF and IL in brain of C. auratus
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Fig. 7 Effects of CH;COONH; and taurine on mRNA expression of TNF and IL in liver of C. idella
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Fig. 8 Effects of CH;COONH; and taurine on mRNA expression of TNF and IL in brain of C. idella
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Kibtse R, 2 A B8 7E 3h P 1K 1 A [\
AU LR T B s AR IR, ) A0 4 Sk 6
(Sparus aurata) . K32 8F(Scophthalmus maximus)™"
VT B fifh (Sebastes schlegelii)™ ) I % A1 BT IE
w2 R I il £8L(Protopterus dolloi)™ F1 G 8L %
2086 (Takifugu obscurus)? W ILIA FIF A, wAa )
TSR B AL (Pelteobagrus fulvidraco )™ W) K ik Al
JERES . NEA TR E, IR PR A 21
R EEAE, S IT R A2 T n G i
A, mRE PRSI NMDA K &
ROS, 4k 5 B 1 4504 B IR F01 240 i i) S8 AR Y
KA EEAE T, SO B B A
AR, W E ALY AR . o S 1k W T RN A TbE
HRS ALY 4, BERS TN 32 — & 72 Y ROS,
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AT B, H2BAFETSOD . CuZnSOD. CAT
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R A oAb s b B A iRE, e Pk
fti (Oreochromis niloticus)™ | ¥F [ -1 6
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SR, TEAMEFE R, Zh R LR TR A
HT A LA DG P Y mRNA R IL B, X A] i J2
A0 A ) T A AR S 52 i il =K B — AR
B PRI Y, DL el 2 S T X LA
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A HE 5 1A N B A A Tl B A S R Y 2 AT A2 M A
Ko AN, FEULEE(Oncorhynchus mykiss), i
(Cyprinus carpio), 4 faPVFIE # &5 (Dicentrarchus
labrax)* 5 2S5 T, & B IE H SODYE
PR Z B A A FRE W, 25 F, hTaEE
fif 5% Jy 0y 25 5, AN R i B " AT,
Hpr A A e R Y A 3w R A8 78 4 — B

MR 2 SPUA Z R E SR ARG,
HEMBEE . rEfl . BT E R R R
B 3% F R AR 228 S TR LS Y Y
ORI, AR Bl = A Kk I EURE 1 2 R R
PR EEREZ—, ChepkovaZs!"WiE 5L 4= 1 iR 27
it /IS B (Mus musculus) i I 20 B VR JHALE], 2
Ao B R LR AT P, D B R A I Y Y
R, AW KRB, (A0 5T 6 IR & A0 2 i
i B 20 355 ok AR AL B SOD I CuZnSOD J
8 JFFIE A CATHI GPxFE I mRNA S A 0 i 25 1
225, SRR, MR ARG R B8 98 X £ 2K
BEREABMNIEZRAEN . Smart™ &, A4+ iR
B B % 3 08 DI RE L BB 8 92 i KMk K
i, AR T RE R H A % a1 R BE M G R T G B
JRATE . LiECIE AR s b i — 0 uEse, W T 5
LCsolfi PR 4 1y e A fr, HAE T35 Fr i Rl rp
A= BEATR 1) 7 i 5 R G

5 HF I A 0 S A AH O ik PR 3R TR 4 SR A AL,
P TEA T TR AR K o SODHI CuZnSOD%E
PR GA T . & BU7E T JIE vh ] DLt 5% 1k o IR
R, AEITE Y B IR TET 32 BB, R B
BF 1924 Z0R ST B B, 3 s A 2H 45 0
2 =W - B O = W A K P a7 2
Wi 7L 2 0 e il Z2ORE ) R R 2 — L AR E
AR M i K L AR A A5 K S e M B Soch-
or % UM TR A itk 2 RE % 7E S W) R AN [R] ZH 4 b 2 4
U AL AE T, A A ABE 1k AR W IR AR 1 &
Ao ARERRE T I R h s, i
VA 9505 375 H Y- 157 8 0% 2 A K il 2 O 240 L ok 71
AWEFE A B, A A A A i A O B PR Y R
IKI A Z B A B 1 2, (B A il R A W
AT AR R B A A AR DGR R Rk, 4
R, AL, B A ) ik 4 2% A il R O
TR

P BRI 25 LR 5 5E S Y, A A
FERIL, R RE A B B AT IR R T TNFA
ILEER R A R B . ChengS5 PRI 8L £
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el G R S il < 0 1 S EE
T RAE SN A FE P (TNF-a . IL-6FNIL-12)1 5%
KK o TNFE—F 28R RIER T, S 5RAE
R . MBI T . AR G Al R b i i S A P
T FE, TNFIf 98 30G NF-«BAI i 8 %", E4
MR R, FHERES 5 T HUATNFS & 48 H T B
R PEAT E— TR N R R I SE, 4R
T P B 0% A7 55 2 Mt v i 0 75 | /S 198 R 0 S 1y ™
SRIM, TEARMFZEhH LB, & 5 1Y 6 Fn 5 £
JHF I R K i o TNFRIIL S IR G 36 38 00 R %2 3 4R
it 2 119 52 1)

gi I, MRS R S EL LR 0 P 4 b
RGN RRERL S, 5| A 05 R 5 RE BB
e 3 3 4 BT AR AR A DG 3k PR R 5K DLW X AR
B 5 AP B AR 0% A A5G R v R B R A
B E AT 5 AR A B R I N BE B AR & b B X
BRI o ) R o
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Comparison effects of taurine on acute ammonia toxicity in genes involved in
antioxidant and inflammation of Carassius auratus and
Ctenopharyngodon idella

ZHANG Qian, ZHANG Muzi, LIMing , WANG Rixin
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: The four experimental groups were set up to test the response of Carassius auratus and
Ctenopharyngodon idella to ammonia toxicity and taurine within 96 h. Group 1 was injected with NaCl, group 2
was injected with ammonium acetate (C. auratus 7 mmol/g; C. idella 9 mmol/g), group 3 was injected with
ammonium acetate and taurine (100 pg/g), and group 4 was injected with taurine. C. auratus in group 2 had lower
mRNA expression of SOD, CuZnSOD and CAT in liver than those of tested fish in groups 1 and 3; tested fish in
groups 2 and 3 had lower mRNA expression of GPx in liver than that in group 1; the highest mRNA expression of
SOD, CuZnSOD, CAT and GPx in brain were found in group 1; C. idella in groups 2 had higher mRNA expression
of SOD, CuZnSOD, CAT and GPx in liver; fish in groups 2 and 4 had lower mRNA expression of SOD and
CuZnSOD in brain than those in groups 1 and 3; fish in group 3 had the highest mRNA expression of CAT and
GPx in brain. C. auratus and C. idella in group 2 had the highest mRNA expression of 7NF and /L in the brain and
liver. This study indicates that defensive strategies are more effectively on C. idella in dealing with the ammonia
challenge compared with C. auratus; the taurine could more effectively mitigate the adverse effect of oxidative
stress on C. auratus and C. idella, but the inflammatory response in hyperammonemia C. auratus and C. idella was
not alleviated by taurine.

Key words: Carassius auratus; Ctenopharyngodon idella; ammonia toxicity; taurine; oxidative stress;

inflammation
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