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AE 2 18 R 8 ot BT 905 F %8 B A ¢ E
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T R XE2 RER EHRET
(RIS T D70 15 RIS 4 T 925 5 IO 430023)

W OE. ARG AT £ 4B (LPS) %S R B B 18] B 4315 3% M2 JE Toll 4% 4k 4 ( TLR4) e
BHBRESFERRZTKR(NOD) Kafz 5 @B X2 AR RAN T, @®FA2 LKEH(T.12
0.9) kghgALx K x K W w547 %, 4 2 4 LPS Z A7 (0 h) e iZ 4 LPS & R B B JA] 5 (1.2.4.8,12,
24 h) ALY A T AL BALIE 6 k¥, A4 14 d J& , BLIEES 100 wg/kg BW & LPS, 5 31
TiES LPS Z a7 fe iz 41 LPS J& 7R ) A ) &, W45 H ik B B 5 | B o i Am I R A o | 0 2 o 29 L 25
KA X EAZ T BB LA R A L E LA B mRNA 2x %, 4R A LPS &l %
KAy mie s £t K AR F 6 T (P<0.05) ;4 TLR4 f= NOD X 242 5@ % % s L B
mRNA %% 2% Fif(P<0.05), L/ 2~8 h X FEAE b FH MW BIRAR F-a, 8 w4 -
1B . G alA%-6 FREABH2 #IkEEG 70 mMRNA 2% 32 %45 (P<0.05), /& 1~4 h
KB LPS ki 8~24 h &, iX b X g 4R X K B 32 %k B £ B F KT BT B2 K-F
BARRA LPS RIS ET Kz 8% Rk K ame R -F o) KAt AR E a9 K X sk
AR EZIA LI KB SR T Ba) T AL,

KR e B BT AT R AR KR
FE 45355828 XEktRiISAS: A

FRA TP S FARH R H S5 R
VLRI, G AR AT 5 301 08 403 B B, DB 4%l A
B ffe RS AAL 9 R A R o T U R A
B EBANAETS R R D | A R 8 A )
T B . N 2B (LPS) S 8 22 B 9 1 7 40
JiLRE A3, A S BORL [ N B 2, T S5 S04 HE B gl
& &be Kk ZERE R AT 51 HL A 4 4 2R R
i SR, BB R HE ST 2k e I R R
Toll £ 2 & ( TLRs) A% 1 MR 45 & 5 B W % 1k
(NODs) J& i 17 e R R Y 2 NMEEE AR
W, Horf Toll FESZAK 4( TLRA) AZTFPRES & 58 3 35,
Z M 1 (NODY) Fl % 4 MR 45 & 55 R W 52 1k 2
(NOD2 ) Fe H R Uit AH 5 35 PR R E 15 5 3 1% 19 5
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B, FEFRATAGT I DL LPS 490 ke 2 i 41 4L (
Ji 3l I ) 453 495 455 78 (%) AF 95 o, LPS il & 5 3L
HUARZH 21 TLR4 Fl NOD 4 JE {5 518 [ O 3L K]
()& A 7E ST E) N S 3 B, 51 % RAE I, 1 A%
AU B X BB 5T A EE T B ]
IR WA A B) [) (B AR 3R 6 . AR 2
S B IR R JE B LR B, PO R A e 2 A
5 200 6 R L 40 L, 2 5 5 LR i R R
B MRS . AR5 B 7EWF ST LPS il
Je AN TR) B T60] T 4 A 5 TG IR 2 SR {5 5 30 % G i 5 P
e P AE 0 3 PR 3638 (1 A8 4k, b 5% il 37 0 1 7=
V14 o7 984 T A4 AL 1) JEL %
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1 #MR5FZE
1.1 Rt

PEFE 42 3k KT N (7.120.9) kg AUAExK x K
Wr 4156 , #5355 LPS Z Ai (0 h) FiES LPS J5 A
[ ) A (1.2 .48 .12 .24 h) BEHLA A 7 b3
A 6 M, AL BRAFHE TR 14 d )5, B K
100 we/kg BW 9 LPS, 435 F1E 5 LPS 2 ij
FUAE 5T LPS J5 AN [R] Bisf (] 5 BORE S A 00
1.2 HRXE&E

MR 5 T S KR 5 O-AF T 5 mL & %
PUZ FR (EDTA) & i B T ok AR, RS KA1
TR 5, UM A UK b K AR
V10 A AR K e S U RL/N B ST Z0T80CE T A
HE R, ARG 5 3 -80 T UK AR AT AR,
1.3 KR

LPS i K7 #1 W 1 3 & 055:B5, Sigma 23 H]
PR SRR LPS WM T A B K Wb,
W LPS & &~ 500 pg/mL, #% 0.2 mL/kg BW
TS, B 100 pg/kg BW,

1.4 AFEE

IR TE R DU TR 22 5 7 5 AR 50 5 5
1T MR 25~27 €, #lRMEE | B HRE M
oK,

1.5 MELREFE
1.5.1 M40 214k

I 400 1 532531 50R ] Siemens ADVIA ® 2120i
4= [ B 3 AT G E
1.5.2 mRNA Fik8 &

52 W48 AR AU TLR4A 1 NOD 155 53 % ¢
SERRRIEM SCIE R, 517512 % Zhang %'
M Wang % (F£ 1) . MUEAZUH RNA $2BUE A
RNAiso Plus( #9108, TaKaRa) , #8585 FH B I b
BRI HLTK 35 IF RNA (Y52 862, #R 4% PrimeScript®
RT Reagent Kit with gDNA Eraser ( # RR0O47A,
TaKaRa) Ui 1948 7 , #1724 DNA ZERH
cDNA & i, Real-time PCR X J/l SYBR® Premix
Ex Taq™(Tli RNaseH Plus) qPCR Kit( #RR420A ,
TaKaRa) , HAYHEE mRNA M &L #iHE S
W& Livak 251 90515, NS 3L IR Ry H 3 8% -3 - iR
JWi & ( GAPDH ) , 938 i 19— fk i, DU X F 7
S LPS Z ATAL BRI Rk R

x1 s19FE5
Table 1 Primer sequences

HMH 19175 YR B 75145
Genes Primer sequences (5'—3") Product length/bp Accession number
Toll ZZ4% 4 F:TCAGTTCTCACCTTCCTCCTG
TLR4 R:GTTCATTCCTCACCCAGTCTTC 166 GQ503242.1
Sl i ) A .
B &5 1k R T 88 F:GATGGTAGCGGTTGTCTCTGAT 148 AB202176.1
MyD83 R:GATGCTGGGGAACTCTTTCTTC
FIA 2 R A S Rt 1 F:CAAGGCAGGTCAGGTTTCGT
IRAK1 R:TTCGTGGGGCGTGTAGTGT 15 XM_003135490.1

Jod TN % ) .
i 98 R BE I F 2 A G F 6 F:CAAGAGAATACCCAGTCGCACA 192 NM._001105286.1
TRAF6 R:ATCCGAGACAAAGGGGAAGAA
AT RS S Rz R 1 F:CTGTCGTCAACACCGATCCA - AB187219.1
NOD1 R:CCAGTTGGTGACGCAGCTT ’ :
AT IRES & SRR 14 2 F:GAGCGCATCCTCTTAACTTTCG - ABLO5466
NOD2 R:ACGCTCGTGATCCGTGAAC
ZAE AR AR G 2 F:CAGTGTCCAGTAAATCGCAGTTG
RIPK2 R:CAGGCTTCCGTCATCTGGTT 200 XM_003355027.1
P -«B F: AGTACCCTGAGGCTATAACTCGC ne
NF-«B R:TCCGCAATGGAGGAGAAGTC 133 EU399817.1

TG - F:TCCAATGGCAGAGTGGGTAT
Ji98d SR A8 R - :TCCAATGGCAGAGTGGGTATG o NM._214022.1

TNF-o

R:AGCTGGTTGTCTTTCAGCTTCAC
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Genes Primer sequences (5'—3") Product length/bp Accession number

FZRfEN R -1

F.GCTAACTACGGTGACAACAATAATG

IL-18 R:CTTCTCCACTGCCACGATGA 186 NM_214055.1

Ha A E -6 F: AAGGTGATGCCACCTCAGAC o

IL-6 R:TCTGCCAGTACCTCCTTGCT 1ol 1Q839263.1

WA AT 2 F: ATGATCTACCCGCCTCACAC

COX2 R:AAAAGCAGCTCTGGGTCAAA 284 AY028583

PR LT 70 F:GCCCTGAATCCGCAGAATA

HSPT0 R:TCCCCACGGTAGGAAACG 152 NM_001123127.1

Y — 3 — Tl R N F:CGTCCCTGAGACACGATGGT

GAPDH R:GCCTTGACTGTGCCGTGGAAT 194 AFOI7079.1

1.6 ZEita#h (MyD88) (1~12 h) | 14 F Z kAR C WG 1 (I-
BE AT K FH SPSS 22.0 R EAT ST BEA ¢+ RAKL) (4~8 h) B IRSE A FZ KM KB F 6

K ,1.2.4.8.12.24 h 4% 5 0 h tb#, L P< (TRAF6) (1~4 h) NOD1(2~12 h) NOD2 (1~

0.05% /8 2 5 W &, 45 B UL 65 1R 2K
%%ZT—\‘O

2 &% B
2.1 LPS Fl #3693 4F 54 M 20 i 5 FE 1+ 20 0 22 i

2 2 a2, 545 LPS Z i (0 h) #H1 , LPS
R A M (1 ~4 h) PPk (1~
4 h) REAAL(2~12 h) AU (2~24 h) 1B
FRPERLAHAE (2~4 h) FEBRPERLAHAE (4 h) (B
PEAREL EE B (2 h)  HAZ AN LB (1~ 24 h) (040
o3 A1 58 BE AR S K (24 h) (/AR (12 h) I/
AR (12 h) B FFEMK(P<0.05) ; Hd 40
(12~24 h) WErHPERLZHML (8 ~24 h) (W RRMERLZH
M2 (8~24 h) Mg HRLAN A LB (4~ 24 h) #E )5
3% EA(P<0.05) , Him TIEH KF, I4h,LPS
L2 B0 AR AR L (2 h) | W B R 20 B L
Bl(2h) L4 (2h) IMLLEH(2~4 h) /IR
EEHARFL(12 h) RS AR (8~24 h) B3
THE (P<0.05) ; H ARk EL 4 g He 5] (8 ~ 24 h) (W8
P 2 L 491 (8,24 h) W FFEAR (P<0.05) , H.
RFIEH K,
2.2 LPS %l # >t i 43 17 35 B2 BE TLR4 1 NOD
EERIERE K XEE R R K EHEXERE mRNA
FRiZEHF M

2 3 AT, 595 LPS Z A7 (0 h) A1k, LPS
9 S 3 TLRA (8 ~ 12 h) ‘B 6 /> 1k A+ 88

8 h) ZREAEE A 2(RIPK2) (1~12 h) #
HF-kB(NF-kB) (1~4 h) mRNA £ik&E R #F I
W (P<0.05) , XEEFLF K mRNA £iLAHEFE2~8 h
IKFWE(H ,8~24 h B WK 2 1E H 7KV smg AL T
1EH K

54 LPS ZHi (0 h) AL, IR IR LA 1o
(TNF-a) (1~4 h) HAIMA R -1 (IL-18) (1~
12h) IL-6(1~4 h) WAL 2(Cox2) (1~
12 h) HURFELHE T 70 HSP70) (2~4 h) mRNA %
N ETE LPS 35 i 2 T+ (P<0.05) . Hirfr,
TNF-a IL-18 ,COX2 mRNA ik 7E 1 h ik 5| %
{H,IL-6 mRNA ik & 7F 2 h ik 2| 0§ {6, HSP70
mRNA FIEETE 4 h ik B, 8 ~24 h Y& Kk
52 IEH IKE B AR T 1 # KF

RIS

JIG IR AR BILAAR G Y28 — i 28— P 4 06 O 45 v 403 Y
B A, I ELAE I I 3 I R 10y I % T
PEFN . JE 55 LR B 25 04 T BE 17 B0 2 AR 5%,
TE—SEBNR (U A 1 B e | g LA B 9 0 P 9
TRAE) Y A MR R ARl B T AR,
FAWFFE R, FE PR YL o v 0 G 5% A0 B 1Y T
AL AE R T 4 e ok ] T O A T A B
DRI, A5 9 BALIR L T MU 8 6 AR O R 7 19 22 Ak
B TFiE— 4 T 9 e WL AR [ AR 25 R Zh fig
A Ak B T L,
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I 200 43 28 1T 55 3 B 5 1 40 20 40 i A
M/ 3 28TH 4L, 1% 46 A 5 LA Y A BER Ol 2%
PIAHOG, ATAE R B 12 B FIIG Ty M 2 S % 48
Bt B T P SR Y I T 5 | 40 i 4 2
T AR AR AR5 o, LPS il #3505 4 il
Mt Bk A T B EWAL, SRR LR
—E, FRATRT I 52 R & B LPS HI3#L 4 .24 h 5200
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Effects of Lipopolysaccharide Challenge on Key Genes Expression of
Inflammatory Signaling Pathway in Spleen of Weaned Piglets

WANG Yang LI Xiangen LIU Yulan ZHU Huiling WANG Xiuying "
(Hubei Key Laboratory of Animal Nutrition and Feed Science, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract; The purpose of this study was to investigate the changes of key genes of Toll-like receptor 4
(TLR4) and nucleotide-bound oligomeric domain receptor ( NOD) inflammation signaling pathway in spleen
of weaned piglets at different time after lipopolysaccharide ( LPS) challenge. Forty-two Duroc x Landrace X
Yorkshine weaned piglets with a body weight of (7.1+0.9) kg were selected and randomly divided into 7 treat-
ments (6 pigs per treatment). The piglets were injected with 100 wg/kg body weight LPS, and slaughtered at
0 h (before LPS challenge), 1, 2, 4, 8, 12 and 24 h (after LPS challenge ). Blood and spleen samples were
taken to determine the blood cell differential counts and the mRNA expressions of inflammatory related genes,
respectively. The results showed as follows: LPS challenge led to significant changes in blood cell classification
count ( P<0.05). The mRNA expressions of key genes of TLR4 and NOD signaling pathway were increased
after LPS challenge ( P<0.05), and reached the peak at 2 to 8 h. The mRNA expressions of tumor necrosis
factor-a, interleukin-18, interleukin-6, cyclooxygenase 2 and heat shock protein 70 were also significantly in-
creased after LPS challenge ( P<0.05) , and peaked at 1 to 4 h. At 8 to 24 h post injection, these genes gradu-
ally returned to normal level or slightly lower than normal level. Overall, LPS challenge activates the inflamma-
tory signaling pathway and up-regulates the expression of inflammatory cytokines. During LPS stimulation, the
expressions of these gene increase at the early time, and then decrease gradually after the peak.[ Chinese Jour-
nal of Animal Nutrition, 2019, 31(8) .3882-3890 |
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