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o Y E i an R R B VR TS ) A oK B #EAT) 2 20 pL
PCR WA 2 ul. cDNA #i#i 0. 8 pL IE
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Taq™(2X) Lh B 6.4 pl ddH, O, I & 2
95 ‘CZE M 1 min; 95 °C 10 5,60 °C 30 5,40 PMEIR,

&1 RT-PCRHFASIMFIIRRNEE
Table 1 PCR primers and annealing temperatures used in RT-PCR
519 2 K BxRS B kR B/ °C RNl
Primer’s name GenBank Annealing temperature Primer sequence (5'-3")
TNF- EU047718. 1 57 GATTGGAGAGTGAACCAGGACC
¢ ’ 7 GCTGTAGACGAAGTAAATGCCG
L1 IN705663. 2 57 GTGCCAGGTGCCAAGTAGC
1B e 7 AAGCCCAAGATATGCAGGAGT
IL-10 HQ388294. 1 57 TCCCTTTGAGTTTGCCACCAT
’ o N GCCAGCCATCATCCAATCCAC
TTCCACCTATTCATCTTTGC
_R4 768. 5
TLR EU699768. 1 % ACTTTACGGCTGCCCATT
18S rRNA EU047719. 1 =7 ATTTCCGACACGGAGAGG
. o N CATGGGTTTAGGATACGCTC
1.5 HEHH S XA L E-LPS A IL-10 R kA &

SR T 20440 S o 0 35 PR ) 2 38 K P 2 A7 AR X
S i B0E F SPSS 16. 0 ki AT g3t o A, SR O
2500 M3k CANOVA) #f 17 22 & & 2 1 & #r.
P<<0. 05 /R EMEE R

2 ER54HH
21 LEHREERAERIE

LB & BEH YRR ME 1A, FTRE W TL-
1. TNF-a Il IL-10 74 Al [A () Rk A B E 2=

FEMEFRE, M TNF-o F11L-18 13635 8B4 W3 7t
& C-LPS @ IL-10 M1 TNF-o 5 H B
T IL-1B M R A B E F R, FaE, X+ C-
LPS 4 .E-LPS#4Hh TNF-« flIL-18 ik 84 B3
Fhis i IL-10 A B B9 F B, TLR4 MR ik &
E-LPS fl C-LPS 40" A Fe Xt BB AL #8351 B i
XA TLR4 BFE RO E 2R,
22 BEPEEEBRIE

JIGRIE Hh 4% 5 TR SR GA IS L AN 1B, R B 5 X
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BEKSEMMEELPS MIABTHE LPS M E&L'E (A) B2AE(B) . BRE(C) FFAE (D) #5 (E)
TNF-a IL-1B,IL-10 F1 TLR4 RiXH
A . hydrophlia crude LPS and E . coli LPS influence the expression of TNF-o,

A

IL-1B,IL-10 and TLR4 in head kidney (A),spleen (B),kidney (C),liver (D) and intestine (E) of grass carp
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SEAE SR Al 1 AR KR & AR T 4 i O AR A
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LPS Al k¥ A Rt R R E L . X5 E. co-
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JIESS e TL-18 1 ik 85 R — . 78 C-LPS 4l
TL- 130 335K = 76 G WE A0 5 0k b 5 8 3% 7, 1
A. hydrophila LPS [a]#f 0] 4 $E ML 1Y B 28 I 1 .
LB IL- 18R RIXEE CLPSHAM AR ET
[, 2 C-LPS 5 E-LPS X B f8 1 £ 528 5] 8 ot )i 2
AT AR [R] B, k) B A 5 25 SR e B K g AT B R
LPS AJ fi 3k 5 W 40 . T1-15 #9 %3k B4l iy E. cold
LPS Xt IL-18 Fik K F A Zm . ik, AR
B Xt G UL K LPS A FH I ] 34 25 52 i 2% 35 /K °F-, JF B
5 0 R 20 R S R A O TS [ A 4
XF LPS Hll i) B 2 A & AN Rl 1

TNF-o £ 5 HE [ I 5 f 58 98 5 v BT E 221
VERT A iy 22 B G 28 40 B 53 06 . 9 JT 5 S 19 40
it PR - 2 B s I i SE R & TNF-a, H 5 BRI K
IL-18, TNF-a W ZIRE R £ 5 1L-18 Y I il 58 55 VF 1if
JE H bR TAENS . WESE R B LPS H Sk 0 55 55 1)
S ALY F A0 R R S A TN Fa 3
PRk . Chettri S50 T 68 ) fF 55 U UE B , LPS
AR FE Sk B B WE AN TNFo. IL-18 £ 35, H
TL- 130 335 3 R 790 0 A0 IR () %) 4 8 1k . AR BF 5T
KT AL b 2 TNFo £ B 7
E-LPS fil C-LPS 4 tb X} R4l #8745 51 2 7
B ASLE A2, LPS R AL ST 4 h 5, 05 sk
T TNF-a 3235 5w, ORISR 41817 . Ro-
her 252U HF 5 & 3, 4l 1) LPS B AE 30T 6% TNF-o
(IR, Jovanovie %W & BL. AT il ¥k BE R A9 kL
LPS #ANRE 5 AT 3k 5% g v 4 o 40 i 1) 7 W2 ¢
M2l LPS K3 20 VB 7E 19175 3 0T I 0 K 1) e
TEABEF L E-LPS HREHIM TNF-o FEF 1R IL,
FW] E-LPS W] fig 75 70 B 95 I 11 5 | A 1 00 28 5 05 Jr
1B AR TIRE .

e 1L FGh, K2 B BA e #1E . B
WA CECEA e M dE R, W 1L-10, [R A TL-10
)8 THI R F, & Th2 4 g 43 W6, 7T I Sk 4
il Thl 40 (32224 WA 58 40 I X 1) 38 58, o Bh 1
THBRECR I Z M B AR ECR B+ D 6e . A R T R AE
J N P R AR B8 45 Ak, (ML AR BT R R S
Zhang S HFSE & B, BE B 0 fE 52 B LPS fili# 4 h
FL B HE A TL-10 A5 B E PR A L T i
LPS 3~6 h J&,IL-10 7&Kk ¥ F g b 3k 5 A7 B &
TR ARG & B, AE R R 12, 5 xR

A A S TL-10 A B &N T & . W E-
LPS 5 C-LPS #f ol #il3#% Th2 4. il S I11-10
5. SEEARRE AL TNFo RBBWL,
VLI 440 E-LPS 5 C-LPS fig 10 i a5 ysi /> Hi AR
2B DR 1 235 L A HE BT AR A M - (AN TL-10) 1Y
25, DT T B R il 58 R B NG o T R G Y AE
SLEALR L IL-10 AR A C-LPS A A
EVER T . W E-LPS B9 3 & E M C-LPS
R,

Toll FEZ K (Toll-like receptors, TLRs) J& A7 7E
T AU MR b A R A2 AR 7 SRR LS B R
LA G e B T R L EZMER . HRE
T4 b G B2 A0, B0 35 B 40 L B 28O0k 4N i
(DCs) B 21 Jl i BE S0 REBR S AU Y T 4, L A5
SR A RE 20 M U 2T 2 AN M RN L R A0 A R
R EL s L LPS BB TLR4 BRI, 7 5
LPS 2 5l 2 TLR4 3k iy 34 nt, {0 7 fa 2% op
TLRA X} LPS A 2Rk, —Lpf5 kW], TLR4
FE kA R R B T B H T & SRR £ 2
FEAE TLRA FE 0 g JRUTE v] 5| e fa 2 4 41
TLRA (4 85 (B LPS #I A 5] A2 25 ol 28 4k,
ABFFEH HE B LPS 5. TLR4 3k K H A 78I
JUE v T A LE Sk B R BLE b 2T R, U B A 28
TLRA X LPS {9 1 2 5 W 71 8l W 02 AS [/ 1, 7 £ 2%
H LPS 1 Z (R0 A FE ik — 25 I oe

ZE F TR E-LPS 8 C-LPS X % £ 3 5 4 5 44
LU AN R T2 5 5 1 16 VA B R R i, ] g
HEBLAR G B o T X 1 Rl B G 8 2R 4, L AR T
eI T RGP, [RIET, E-LPS Al C-LPS X} #i
G e 0 R B AS TR M2 09 AL hydrophlia 1LPS
DA AT BE 7 A A A0 1 H At 1 4 5 B — B 4R I8k
RANF T 4iny LPS,
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Effects of LPS from Aeromonas hydrophila and Escherichia coli on

expression of immune related genes in grass carp.Ctenopharyngodon idella
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Abstract In the present study, grass carps were injected intraperitoneally with crude Aeromonas
hydrophila lipopolysaccharide (C-LPS) ,pure Escherichia coli LPS (E-LPS) and phosphate-buffered sa-
line (PBS,as control) at 4 mg/kg,respectively. After 48 h,fish tissues including head kidney,spleen, liv-
er,kidney and intestine in the treated and control group were taken to detect the expression of TNF-«a,
I1-18, I1-10 and TLR4 genes by quantitative real time PCR. The results showed that,in head kidney,
the expression of TNF-a and IL-1f3 genes was significantly up-regulated,but the expression of IL-10 was
significantly decreased in E-LLPS group; the expression of TNF-a and IL-10 genes were significantly up-
regulated in C-LPS group,and the TLR4 was significantly decreased in both treated groups. In spleen,
the expression of TNF-a,I[-18 and IL-10 genes was not significantly different in E-LPS group from the
control,the IL-1f and IL-10 levels were significantly up-regulated in C-LLPS group,and the expression of
TLR4 was significantly decreased in both treated groups. In kidney,the TNF-a and IL-183,11-10 levels
were significantly increased in the two treated groups.but the expression of TLR4 gene was not different
from the control. In liver,the TNF-a,I1-10 and TLR4 levels were significantly higher in the two treated
groups, while the expression of IL-1p was significantly up-regulated in E-LPS group compared to both
the control and C-LPS groups. In intestine,the TNF-a and IL-10 genes were significantly induced in the
two treated groups and the IL-18 and TLR4 genes were not significantly induced. These results indicated
that LPS can induce the expression of the immune related genes of the host,but LPS could not make the
up-regulation of the TLR4 gene,which is different from the mammal.
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