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[(FWZE] 8% #HiT Toll FEZ K 4(TLRY) .NF-«B p65 K Gt P I8 # K F Tollip 1£ = filf 2R 6 1R (TNBS) B F 45 R K
BAFIRE R RL, Fa 40 JEERMEYE SD K RBEHL N IE 5 X AR A, R A8k & RT-PCR J7 ik L
W 20 K BB LI TLR4 .NF-«B p65 1 Tollip fIFik, % & TLR4.NF-«B p65 mRNA 7e4 B4 i 26 I b i 22 305 8 T 1E % %
M1 (TLR4: 0.37620.029 vs 0.215240. 049, t=2.731, P=0.013; NF-kB p65: 0. 746£0. 049 vs 0.20640. 063, t=6. 055,
P=0.000), 5 K& EHGIE4 (TLR4: r=0. 754, P=0.000; NF-«B p65: r=0. 548, P=0. 012) J 2H 21 3= 35 153 3¢ 4>
(TLR4: r=0.866, P=0.000; NF-«xB p65: r=0.919, P=0.000) S IFAH 3, Tollip mRNA TR A2 J E W 4l h Rk EF L
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& Toll B3Ik 4 5P HF Tollip WEBKMS S T RIEHERIFK ZHHLH

[XA] Toll BEAZIA 4;NF-«B p65; Tollip; 45 I K ; s B 15

[FESZ%ES] R574.62 [XHFRERRB] A [XEHS] 0258-879X(2012)01-0032-06
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[ Abstract] Objective To investigate the expression of Toll-like receptor 4 (TLR4), NF-«kB p65 and the negative
regulating factor Toll-interacting protein (Tollip) in colonic mucosa of rats with 2,4, 6-trinitrobenzene sulfonic acid (TNBS)-
induced experimental colitis. Methods Forty healthy male SD rats were randomly divided into normal control group and model
group. The expression of TLR4, NF-«Bp65 and Tollip was detected and compared between the two groups by
immunohistochemistry(IHC) and RT-PCR. Results RT-PCR revealed a significant higher expression of TLR4 and NF-«B p65
mRNA in the model group compared with the normal control group (TLR4: 0. 376 #0. 029 vs 0. 215+0. 049, ¢t= 2. 731,
P=0.013; NF-«kB p65: 0. 746=40. 049 vs 0. 2060, 063, t=6. 055, P=0.000). The expression of TLR4 and NF-xB p65 was
positively correlated with the general injury score (TLR4: r=0. 754, P=0.000; NF-kB p65: r=0. 548, P=0.012) and the
histological injury score (TLR4: r=0.866, P=0.000; NF-kB p65: r=0.919, P=0.000). Expression of Tollip mRNA was
not significantly different between the two groups as detected by RT-PCR (0. 288£0. 050 vs 0. 140£0. 046, t=1. 993, P=
0.061). THC revealed that Tollip protein expression was mainly assembled in the colonic mucosal lamina propria, and the

expression in the model group was higher than that in the normal control group. Tollip expression was negatively correlated
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with the general injury score (r = — 0. 497, P = 0. 026) and the histological injury score (r = — 0. 551, P = 0. 012).
Conclusion The unbalanced expression of TLR4 and the negative regulating factor Tollip participates in the pathogenesis of

inflammatory bowel disease.
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RAEME IR (inflammatory bowel disease, IBD)
& — S P i B A RE MBI Y SRR, A0 1t 1 4
% % Culcerative colitis, UC) Fl 3¢ & B (Crohn’ s
disease,CD) ., Ak R W% BP0 ) & Al RE 5
1% G MR X AR B K A W B TR 2R 7 AR
HMELL A 5 09 o T8 e S A O . N2 i e
2400 R ZR AR BURE AT, EATEE B
TE 82 (8] 3 A S Ah g AR A A AT R] . A R AR
PE LR AR IXAE Y e 3 AR T 7 A2 0 T TR Y
32 5 Z AR FIEFIAE AR ;[ i A DR A7 0 BO P i 3
R S I RE 1 T b R A R I G R 5
FRER — T Bl 4k, 155 2 2 i T i R EE Y N i 2 (i
popolysaccharide, LPS), Wi % LPS A9 i 52 Bl %
] fE & Toll FEZ K (Toll-like receptor, TLR) F ik
R T SRR LR ERE S

TLR 3 3o P50 2R W 04 £ <F 235 48 DT AE )3 2
T T KR G TF I8 B A0 T T Y AR i o
FAEM ., EREFE S MR B LPS, B A M N 2% 2
5T A BOME 2 NF-B W6 1L, i 4 Bk
iE T F s, MRS BOR IE R B iE TLR )£k
FLyRE 32 B AHXF S0 1 L T 7E R Ve, 4245 IBD (1R T
Wl TLR {7 5 5 S @ 42 b i s 92 1
TEZE R 7 T8 1) G P52 Tt 52 K sk e 3b B2 48 0 s g v  #8
HEAF. TLR & 42 /9 5700 4% N 7 42 4 Tollip
(Toll-interacting protein, Tollip), PPAR-y, A20,
IRAK-M %59 Tollip 5 TLR4/MyD88/IRAK &
SYVER I LPS Fr 8y IRAK 19 85 1R A6 B0
> NFE-«B 1Y e s 0 1, DA 40 ) 58 9 19 & A=
Tollip HY AT FEE LI RE 5 5 7T BEAE i 1 2698 14
ST VPR 1 A HE B R R

H i S 58— B0k Oy IBD 5 11 R e K
A7 2R TLR4 RIA T 488 TLR 558
FiE AR IBD B P AT BE O R O T AR B
P4 7 Tollip 78 Mt B o 45 & 45 1 4 HT AR ¢
BB D, Ry AR S5 58 i B SE TLR §% 538 2% i
AN St IR 45 - Tollip 7E45 W & K BRI %&b
i rp A 3k L DU A HET IBD A9 & 9 AL i 42 1L #E e
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1.1 S BRAN  fREEHEM Sprague-Dawley (SD)
KB T 200~250 g, 15 18 20, I T 1 2% 4 - il
2545 RN/ S8 sh bt sh B & 48 IE S . SCXK
(820090009 ; = A FL ZKfifi iR (2,4, 6-trinitrobenzene
sulfonic acid, TNBS) g [ 3 [ Sigma /A #]; TLR4,
NF-kB p65 £ sk B ik & SP i # & [ 2 4+
MR TR R T, Tollip 22 v BEHL KR I 25 F
Abgent A F;RNA #2315 & W A L 49
HARA B A 5 S S 7 & W B 35 B Fermentas
N F]PCR R IRF &4 H TaKaRa 23 A,
1.2 ZHmERABRES 40 HEEMHENE SD K
B A% B B ML D D 34 3 S 2 21, BIDIE ) BECZH AR A
4, BRI KRR 24 h 5 JH 10 % KA S (350
mg/kg) B8 I 3 53 BRE, — R M8 TNBS (100 mg/
kM 50% AL 1(V : VMHIRAF L1 mlRE
WA IS WA BB A AT T2 8 em A9 i
P, SR 5 a7 B4R AR K B B8 B 8 min, By 1k 25 W (5
YL X BT K R A SRR A R K

WL 3 JEJE AL SE T A KB, 43 ) T 45 b B (iR
B 1 em) B A AR (BEALTTZY 1 en) &b
B 5 i BB L T A TR R AE DL A RT-PCR
K, AT SV A B K o e P9 75 Y 3~4
W BUR BRI 2 [0 R 45 L 1Y I &R AT T
ML KARTE A5 AE P AR e IR . (D TERG i, 0
Oy RN (S5 5 H AL AR BB S)) S EE
R .2 47, () Tt U B B R AE L 0 4% 5 Jmy &8 FE L
Tl .1 451 A B AN TS SO BE R R L2 4351
W E RAE. 3 43 >2 A B R IE <1 cm, 4
435 > 2K B9 (O 2 9E >1 em, 5 43 5t 9% (30
RAE>2 cm, i E T B 1 em, TH53 0 1 43 (6~
8 71) . MIUARMAS S5, WEESHIBATTT 1.3.8
em Ab e B2 i R TH 45 B B 5 B AL ZUAR AR (2 mm X
10 mm) . 75 T R 4E ™ E B 5t 7 Ab 2 /0 B 1 Jedi 4L,
490 22 W T 5 LB B B K L A AL L B) R (4
pm) , H-E Yo, 655 T W48 4 800 B3 2 ol 48 L 31 4
FREINR . (D JEB5,0 45 /DB <3 mm, 1
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s KRBUZ >3 mm,2 43, () BRIE.0 7 BIER  WKIFE,
JE, 147 EERIE, 29, QOOFTLRZEM,05; AR 1.4.2 RT-PCR R RT RWIKZE. A RNA

ML 10, (DOIRARRE R EEETE .1 0 A
WUZ .2 45 s IR A KRR Z .3 4, (5) &4tk 0 40 5%
JELFHEAR 1 oy LT AEAR . 2 4, A5 T N A5 AL
5.

1.3 REMBAFERE KA FAEBE—>3%
H, O, 5 IR BOEHE T 30 min DL BH W P9 I 1 3 Ak 9
fifg— BB B P — F I A — P % bt R 2
TERE B TLR4 (1 : 50), NF-«B p65 (1 : 100),
Tollip(1 = 100) =MW R AR FEP R Ig 5 =
Yik—DAB -7 KK E e »HR7J<»$¢H,EM
BEWLEE L IR DX 43 2 i 5 e 0 N () M A e
WL BT 25 HXF IR, DL 0. 01 mol/L PBS ﬁ%#
SR (SRS POl

1.4 ¥% % RT-PCR # 0

1.4.1 KR BEEE RNA WHER BB EEE T
1.5 ml W EP &, MA 1 ml i) TRIzol JGIRFH RS
FAEVK LR 15 ming IIA 200 pl BT (A
FUPR IR S) 30 s, K AU 3 min J5 .12 000X g,4°C
B0 10 min; B HL B W 300 pl A S AR B (300
D 1 5 PR CHIUVA ) TR 2T L VK U 20 min, 12 000 X
2,4 C B0 10 mins/NOE L B A 75% DEPC &
FEVRRLE 2 LB 1 ml,7 500X g 4°CE
FF g B AT 5 mins BT 15 1 B9 DEPC
K, BT DEPC K g 8 RNA #E17%E S i

> 5 min;

1258 F K (DEPC H.0) 6 ul; Oligo(dT) s 514
(0.5 pg/pD 1 plsRNA 5 pls 5 X SR ZE Ml 4 puls
RNA i #0 #l 57 (20 pg/pD 1 pl; 10 mmol/L ANTP
REY 2 pul; M-MLV RCFE SRR (200 U/p) 1 pl,
SRR 20 pl IRA), WA B0, RT RN A4 42°C
60 min, 70°C 5 min,4°C 5 min,1 PE*H .

PCR W& % . DEPC 7K 35.5 ul 10X Taq F#:
GEP(F Mg®™) 5 pl; ANTP(10 mmol/I) 1 pl; &
W51 4 (10 pmol/pD 1.5 pls TSI (10 pmol/pul)
1.5 pulscDNA B 5 pls Tag B (2.5 U/p 0.5 pl,
TLR4 PCR JJW 45 F: 95°C B4 5 min J5 . 28 1
94°C 40 s3iB Kk 55°C 40 s; $EH 72°C 25 s, 3L 30 4~
PEFR ., B 72°CIEMH 7 min, NF-«B p65 PCR JZ ¥

. 94°C FZE M 5 min 5, 28 94°C 30 s; 1B k
53°C 30 s; Eff 72°C 45 s, 4L 30 MEH w5 72°C
FEM 5 min, Tollip PCR W &5 . 95°C #i A8 4 5
min J& .28 94°C 40 ;3R K 56°C 40 s; ZEf 72°C 33
s. 3L 30 MEH &5 72°CEEMf 7 min, MK R F
H B—actmf/ﬁjﬂlj‘]%%ﬁﬁo 519 FH A B 58 5 -
CAA GGT CAT CCA TGA CAA CTT TG-3"; &[]
514 5'-GTC CAC CAC CCT GTT GCT GTA G-
3", PR BN 496 bp, TLR4,NF-kB p65, Tollip
B 51 S R R LR 1,

x1 SIUFIIRTEREKE

Tab 1 Specific primers used for semi-quantitative RT-PCR
Gene Sequence (5'- 3" Size (bp)
TLR4 Forward primer GGC CTC CCT GGT GTT GGA TTT TAC 272
Reverse primer AAA GCT GAA AGC GGG GCA CTC C
NF-«B p65 Forward primer GGC AGC ACT CCT TAT CAA C 249
Reverse primer GGT GTC GTC CCA TCG TAG
Tollip Forward primer GGA CAA CGG TCA GCG ACG CA 345

Reverse primer CAT AGC CCA GAC GCA GGC GG

TLR4: Toll-like receptor 4; Tollip: Toll-interacting protein

1.4.3 ®ik  RWEHREB R =) 5 wl 17 2%
TN W B Je r Uk L TR & BE e A, R BE RS NI &R B
(£ H BioRad A #] s Gel Doc XR System) #£4750#7 ,
PLHMEERHE & 5 N 2 ] B-actin 5545 19 LU AE N
AR AR R B, B ERAREL 3 KitH
Giita,

1.5 #its4® 5 SPSS 13. 0 #3748 1

AT, BRI, x s Bon, AL LR ¢ K
B s AH &40 R ] Spearman BRAH ¢ 40 B, XU 4G 56
6 55 7K - Ca) R 0. 05,

2 &5 B

2.1 —fRMHL XA KRG IR s, B Okt
T EAIEH KB BT AR T RS B 5 45 i A B
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RULH R BUEAE 24 h J5 1 BUKS Pl 25 B L B G IR
BBl A5 R B S A (S e A, B A L S 0
UL A R L R A e

TE i 2H R B 4% i 28 M 45 5 80 L9 AR FG JBE % R
15t 97 55 8¢ B 5 150 R0 A K UM 4 S RL L i B T 5 )
PRI 2L ZURG 3% , 286 058 58 L /K i, B R L3595 T2 R

BN UL IE R R U BB B e R AR A
TR JRARHES RN A 2 B AR A AR L
/U i UL 200 i 2 K 5 R R R R IR L B i s
L, 8 R L R M R DL R v R £ L AR L
A0 I W T A £ 0 R T AT G IR A FE B, T AL
H A SR B | B A I T K R PR 2 Al ZEEL L AR AR

JL /D | s e B B, AT DL LA T R B L IR TR A
B Z.

2.2 % WAE TLR4 NF-«B p65 #= Tollip # & &
2.2.1 TLR4 IEFHABEELEXEA)ZILTEAS
FIR S R E TLRA B 5 155 AV B I I i % [
HIZPAZAMI A TLRA 3 A 205, H MR M M fE
49 D, B € KL A JBORE , 6 A 5 B R T OE R AL MR
Ji BRI AE LR T AR WA )RR
R, WK 1A1B, TLR4 mRNA 758 4 1) £ 1k
f T IE B 40 (0. 376 £0. 029 vs 0. 2154 0. 049, t=
2.731, P=0.013. 2A), TLR4 £ik5REEER
ivE oy B A LR 4 S IE A E (3 2)

TLR4

NF-«B p65

Tollip

1 TLR4 NF-xB p65 # Tollip B AL FBER
Fig 1 Immunohistochemical staining with antibodies against TLR4, NF-kB p65 and Tollip

TLR4 . Toll-like receptor 4; Tollip: Toll-interacting protein. Original magnification: X 40

2.2.2 NF-«B p65 1E#AMHFNE R K B E
553235 NF-«B p65 8 [ 5 155 B 41 7 76 B b Je B 1A
JEEA I A NF-«B p65 & A %3k, H 5 M
A 349 D, 8 e KL R R, 33K 5 B R T OE A4, D R
1C.1D, NF-«B p65 mRNA 7E# 8 25 1 #5355 T 1E
WA (0. 746 0. 049 vs 0. 206 +0. 063, t=6. 055,

P=0.000, 2B), NF-«B p65 5 KA & i i 1F
Gy B BUEB G VR4 SR IE ARG (3R 2)

2.2.3 Tollip IE® MR L M BA Z¥ K
Tollip M, I I f 323k & T 1 A 2 DL oA 2
A /INEURE s BERL AL [ )2 Tollip & AR B m T IE
WU, A2 Tollip 8 M & HUE A M 3Rk, BH (S
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S2EP TR E R KR bR 3R, LA
1E.1F, Tollip mRNA 7EBIRI 2 Fik 51 7 4 2 5
TGt X (0. 28840, 050 vs 0. 140+0. 046, 1=

bp M 1 2 3 bp M 1

2000—

1000—
B-actin
(496 bp)

—TLR4
(272 bp)

1.993, P=0.061, 2C). Tollip x5 KIEES
W4 B 22 i B A O (R 2)

2000—
1000—

B-actin

B-actin (496 bp)
< (496 bp) — Tollip
— NF-kB p65 (345 bp)

(249 bp)

B C

E 2 RT-PCR #ill TLR4, NF-xB p65 A Tollip mRNA H ik 45
Fig 2 Electrophoresis of TLR4, NF-xB p65 and Tollip mRNA in the model and control groups by RT-PCT
M: Marker; 1: Control group; 2-3: Model group. TLR4: Toll-like receptor 4; Tollip: Toll-interacting protein. A: TLR4; B: NF-«xB p65; C:

Tollip
% 2 TLR4 .NF-B p65 # Tollip MR ZEE X GFEERGIES ALFERGEIHWEXE
Tab 2 Correlation of TLR4, NF-kB p65 and Tollip with general and histological injury scores
TLR4 NF-kB p65 Tollip
Score
r P r P r P
General score 0. 754 0. 000 0. 548 0.012 —0.497 0.026
Histological score 0. 866 0. 000 0.919 0. 000 —0.551 0.012

TLR4: Toll-like receptor 4; Tollip: Toll-interacting protein

3 4 it

SNEVE IR A AT IR R R RGAH A
ERIMIZE AL . e I 58 2 1BD &0 Hh 8 22 1 B
7, G BE R G AFAEAE 9 BT R 2 8] 1) S b Y- A
— 3K B 7 7 8 A7 P AL L E 2 i dF IBD 1Y R A
TLRAERE EN X HEARWELEN T KRE
i RAR G A e i ™, K& LPS i T/
JiE , TLRA & LPS 2 G ¥ ) EE A7, TLRY 1Y
35 K ) RE T 4k 5 i 38 fOF A bR B AR T,
AW 5T BN IE H K B85 W B6 B TLR4 ., NF-«B p65
HARBMFHERARSE, AU SRR L
i P TLR4 K& MD2 3R i5 kB LPS {55 1%
LT i i xR R LPS B R AT A2 R IR T
B TLR4 W3R8T I8, 5 KRR B o sl 2D 1 g 16 X
LPS (351, 45 iz 2 B0 £ H e B Rk AR T e e 4R
ARy ), TNBS 75 5 25 1 & K R 45 1 3
TLR4 NF-«B p65 ik 34 ., i H 5 KRB &/ 15
o B R IEM 96, TLR4 i %
K L B i 9 T D A R R O N LA G 328 Tid A7

AT, ROAE SN B RS, BL A B A5, K
i TLR4 FHPEAY B W 40 i 3548 2 25 B I, i m 1
Jo B X LPS (e,

Tollip /& TLR {5 5 %% 53 & vh i £p 0 5 [
T B IRAK MBERR L5 TLR4 W25 & i
BELLE T 45 5 55 5 400 ) 200 J 8 Ak S R I, 7E 9%
$iE SN 1 0 4 b R PR AR Y, OE R AR IR
AT NG O S LN B 2 i iR AR A
LA N AEF K TLRA & Tollip™®, B HFE L LR
V55 b H 20 e T g T8N ) B 8 T A7 L B 5 3R B
5 L R AR AR 15 TLR4 1M & 2235 Tollip™, & 1]
AR TRAK % 2 A4 1 X B 18 40 B 7= 4 2 30 Hh K 1
P, DT 3 G0 B 38 PN 20 B U PE 9 TLR B AR5 50 B
RAE VY, AW 5E R IE R B [ A 2 B
FiE Tollip. Wl I e KB & TEAZ . X5 GWE
FRNT 7 1 PR A S BE T A2, Tollip 7 1E 5 2H B 5 7Y
LR ZEF LG, 5 HIMF 5 M — 2L,
B WA B Tollip &35 5 KKRIE S WG IT 5 KA
ZUERGVE 40 522 AH 56 L 38R RORE B T L Tollip ik
AR L A i 36 B b 2 TLR4 . NF-«B p65 ik 1
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Tt Tollip #ik A& 22 W1 & Fh i 4878 1 J2 4
MY TLR4 &b F o g 36 BOAR A, BB 4 [ A 2
Tollip 3k & T IE# 4, Tollip Rk L E P T g s
b B FEEHR B B e b Bz R R L 3 S R A7 [ B A R
RAEB M MTAL B4 LA = B
TWEPEM AN, 7E LPS BB T B K2 R T,
Tollip 7E BN 40 M Fe 3k 1 98 7T 5 & ML L X 45
Je T R AE G LA B e I A — ML A L B S AZ AN
() 2k B8 I8 PT RE A7 A H Al B R T R R TR s D
AEZRIE

gE bR, g5 W R K RS I B I 0 R SRR
TLR4 .NF-kB p65.,ifi Tollip ik KK =2 TFiE , &4
MU, T R, 2R TLR 55 5% 508 i Tt
WHTHFHRETEXGRTES S T RIEEWH
% %85 B B 95 T 32 R 2R K ask BE AR R B I

4 FEmrp=R
JIr A AR 7 AR SR AT AR R 25 vh 28,
[& % x #t]
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