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Effects of Toll-like receptor blockers on intestinal mucosal injury in mice with
endotoxemia

LIU Chang, JING Ke. Department of Pediatrics, Fourth Affiliated Hospital of China Medical University, Shenyang
110032, China (Jing K, Email: jingke3185@sian.com)

Abstract: Objective To investigate the effects of Toll-like receptor blockers TLR2-Ab and TLR4-Ab on the tight
junction protein ZO-1 in intestinal epithelial cells in mice, as well as their effects on nuclear factor-kappa B (NF-«kB)
and tumor necrosis factor-o (TNF-a)). Methods A total of 32 BALB/C mice were divided into control group, model
group, TLR4 treatment group, and TLR2 treatment group, with 8 mice in each group. A mouse model of endotoxemia
was established by intraperitoneal injection of lipopolysaccharide. The mice in the TLR4 treatment group and the
TLR2 treatment group were given intraperitoneal injection of TLR4 antibody and TLR2 antibody (10 pg each mouse),
respectively, and those in the control group were given normal saline. The distal small intestinal tissue was collected,
and RT-PCR and immunohistochemistry were used to measure the mRNA and protein expression of ZO-1, NF-kBp65,
and TNF-a. Results  Compared with the control group, the model group had significantly lower mRNA and protein
expression of ZO-1 and significantly higher mRNA expression of NF-kBp65 and TNF-a (P<0.05). Compared with the
model group, the TLR4 treatment group and the TLR2 treatment group had significantly higher mRNA and protein
expression of ZO-1 and significantly lower mRNA and protein expression of NF-kBp65 and TNF-a (P<0.05). There
were no significant differences in the mRNA and protein expression of ZO-1, NF-kBp65, and TNF-a between the
TLR4 treatment group and the TLR2 treatment group (P>0.05). Conclusions  Anti-TLR2 and anti-TLR4 monoclonal
antibodies can reduce the activation of nuclear transcription factors, inhibit the secretion of inflammatory factors, and
protect tight junction protein, which is expected to provide new ideas for the treatment of enterogenous infectious
diseases. [Chin J Contemp Pediatr, 2018, 20(2): 158-163]
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FAAZ -1 (IL-1) SFr i FE BB, Toll
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TLR4 BATEHdUA ( TLR4mADb, CD282.121802)

1 TLR2 B REPiA ( TLR2mAb, CD284.117602 )

I 1 3 [H eBiosime A ), WHFEE (055:B5) F1 LPS
I ] 22 [ Sigma 237, TNF-0., NF-kBp65. ZO-1 —
bt (FRELE 1:100) 1 [ B RS- PEAE ) TREA R
N s RNA $2BUAF] & B 22 E Invitrogen 23 Fl;

PCR 519 At 5t 42 K ILH 2 |l Al 28088 &
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R &5 K DAB Y (5] 30 [ sl AR ) TR
AIRAA L NMIEELHL (1-13, 3EE Sigma 28
A ), EE A ELOHL31K5C Y, £ Sigma A F] ),
PCR ¥ #44% ( 12 [E Biometra 2N F] ) , £4M3 606
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1.2 SEWEHYHESEEES

TH IS PUNAE BALB/C /L 32 H, MEREAKR,
RE N 15~25 g, HPEERREFh 5 8 h
O FEAE K 32 HU/INEBEHL > B FRAL . B |
TLR4 KbHZH K TLR2 AbBRA (n=8) . HEAIZHLT
LPS (5 mg/kg ) MRS, HEA7 N EE R MR P,

TLRA ZEFEAH 25T 1PS( 5 me/kg )+TLRAF A 10 ug/ H)
REEFEST, TLR2 ZbFHAIZ57 LPS (5 mg/kg) +TLR2
ik (10 pg/ H) SRS, X R4 DL SF i A p R
ARBERES . FA 5 THESE 3 h RS/, B
TE 3/ N T e 21 AL ) RT-PCR A S5 4 1% 2R
M Z0-1. NF-xBp65 J TNF-o [ZRIA1E DL
1.3 RT-PCR

BREL 6 H/ANRUNMNAA L, 218 TRIzol 1B
R B — L P L HUR RNA, 1 5E RNA ¥ B finafi
JE, W5 5% G L eDNA AE B IR AT 97 3. Z0-1
1E SLJF 1) 5-AGCGAACAGAAGGAGCG-3'; [ ¥
51 5'-CTGCCAAACTATCTTGTGAAA-3', H Bt K &
215 bp TNF-a 1F 741 5'-CGGGCAGGTCTACTTT-3}
K XJFF 5'-TCACTGTCCCAGCATCT-3', F Bk
226 bp, NF-B 1F_XJF51 5-CTCTTTATCTCGCTTTCGG-3),
K SUFH) 5'-TGGCTCCAGTCTGTCCC-3', A B K
174 bp, B-actin 1E X JF %] 5'-CTGTCCCTGTATGCC-
TCTG-3'; 2 X ¥4 5'-TGTCACGCACGATTTCC-3',
A BK BE217bp, PCR Y™ 15 1K & (20uL) .
c¢DNA 5puL (1pg) , 5xbuffer 4 ul., MgCl, 2 pl,
10 mmol/L. dNTPs 2 pL, I/ 2 uL (100ng) s
TagDNA Z R 1 puL(1U), ddH,0 AN E T AT
R A& 70 °C HUAE M 5 ming 94 °C AR 1 40 s,
25°CiB K 5 min, 42°CHEf60s, 3L 35 MEH, M
PCR ¥ 34T 2% Hifghisee bk, A
HLEERE BG5BT R G B -5 AL PCR 3771,
mRNA FHX} ik it = H 3L FIGE B AE /B-actin Dt
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1.4 HEEL

RS H/NR/Nm AL 4L, 7 40 /L H
WP . B AU R, B S um,
A ]S R HO Y M DI e 5~8 i, TR T
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WEH 10 min, JCTE PN IR VRS A AL, ZE1H K b
s B E PR, TN 5%BSA B A, =R
B 30 min; JEMPUAE (—PL) , 4CHEFLRK;
YRR mA R Re LN 16 (280
37°CH%HE 30 min; Zeubyk, PRI SABC ¥, 37°C
BFE 30 min, MU, WWAIE DAB B, =EAMF
T A5 min, ZERBKFTVRS; BARRBER Y
10 min, 7K¥ES2 i 30 ming A7k, —HI A8 AHALRE,
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Hh, W T, BT R PBS AR
—yuoh, HAWPBRE L. DI BA A @
9 ZO-1 BHEANAR, AR MAZ F 40 M5t A 3501
Fo B 45, R L 4} TNF-o Fll NF-xBp65 B4,
TPEHLULAEE R IE . FIH OLYMPUS 13 R 58
FI Meta-Mroph/BX41 EUGE 73471 R G0 P-4 1
SR EE (10D) .
1.5 SITESR

K SPSS 18.0 SRR B #1751 2% 4
Br, THEGERIDIIE £ PR (3+s) Fom, £
2 ) BB AR A 28 0y 22430 #r, AL 1) PR 5 L
R SNK-q 15, P<0.05 NESHGHFE X,
2 #R
2.1 TLR4. TLR2 B 73 & i 4 Xt ZO-1, TNF-a
% NF-xBp65 mRNA 3% 7k i) 2400

B 41 Z0-1 mRNA 35 35 B & Ik T % 1R 41

(P<0.05) ; TNF-a. NF-kBp65 mRNA % ik 3 &5

T X4 (P<0.05) . TLR4 &b PR & TLR2 4b 3
A Z0-1 mRNA ik T, (BT IE
4 (P<0.05) ; TNF-0, NF-kBp65 mRNA F&A({KT
AL (P<0.05) , H5XF A2 R LG
2FE Y (P>0.05) . TLR4 4bHi4H 5 TLR2 kb FH 4
Z0-1, TNF-a & NF-xBp65 mRNA 2 ik 7K M4 2%
SIS R (P>0.05) . Wk 1, F 1,
2.2 TLR4. TLR2 B 33 & i 4 3t ZO-1, TNF-a
& NF-xBp65 TE/MNAFhIR R IZ R ZM

G R R . XFTREL 20-1 25—
G3 AT /N bR A0 % FE A A T, 2 e SR
NF-kBp65. TNF-a & [ &A1/ NMa 46 b R T
YN AN N . AL Z0-1 A ARy, Yefn
BN R ARV, ZO-1 FHME(E 51 10D {E3 0 R ZH
B B K (P<0.05) ; NF-xBp65. TNF-o 4% {1 4%

XTHRAH ARG, 1 FH RS 5 19 10D {H A0 FEZH W]
TR (P<0.05) . TLR4 &b FH4H K TLR2 &b ¥R 40
20-1 e ORI TR, 8 H AR5 1 10D {HAER
A B BT (P<0.05) , H- 5 X IR i 2
S F = X (P>0.05) 5 NF-xBp65. TNF-a
Yo AR R, B PSS 5 0Y 10D {H AR
I R FEAL (P<0.05) , H5XIEA 270
it X (P>0.05) . TLR4 Ab ¥4 5 TLR2 4b
FHZH Z0O-1. TNF-0 & NF-kBp65 & [ [ (S5 10D
MR ERTE B (P>0.05) ., WHE2, K
2~3,

#&1 &4 70-1. TNF-a % NF-kBp65 mRNA 3 i% 7k F
k& (xxs)

2151 n Z0-1 TNF-a  NF-kBp65
papisti:) 6 1321+201 032+0.11 1.0+08
AT 6  047+027" 052+0.12" 6.1+2.6"
TLR4 ZbFELH 6 1.80+0.62"" 036=0.13" 3416
TLR2 AbBH4H 6 248+040" 029+0.13" 2.7+0.9"

F 1t 178.07 4.18 10.12

P1E <0.01 0.02 <0.01

E: azn 53X AL L, P<0.05; bos 582 20 A7 1L,
P<0.05,
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® TNF-o
NF-kBp65

mRNA FE/KF

Xof B

R TLR4 4b¥EZH  TLR2 AbHRA

Bl 1 &% Z0-1. TNF-a & NF-kBp65 mRNA KiA7K
FEbE (n=6) a R SRR L, P<0.05; bR SR A 1L,
P<0.05,
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%2 &4 Z0-1, TNF-a % NF-xBp65 PH 1415 S 10D & 35007 ® 2041
g (Fxs) 5 300, : R NFadyes
Z 2500
215 n 70-1 TNF-a NF-kBp65 m
2000
Xof B 20 8§  1335+106 1136+234 39653 %
BRI 8  170£18 2699+213 777 + 106" :E 1500+
TLR4 ZbFR4] 8 67247  789+169" 159 +83" K 10007
TLR2 ZbBHAL 8 449+36" 1960+267" 533 145" ﬁ 500
FH 29304 98.36 33.08 i X HE 2] Rk TLR4 ZbFHZH  TLR2 4bFigH
P{E <0.01 <0.01 <0.01
Va5 M TR LR H, P<0.0Ss b 5 HE T 4 A IL, B2 %8201, TNF-a & NF-Bp65 fTEE S 10D
P<0.05 BB (n=8)  a/mSXHRALALL, P<0.05; bR SHILAIAALL,
P<0.05.
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A% N, TNF-o 2 B PERGA R EAR (O, NF-kBp65 2 1 FIPEFR AR AR I (0, B Z0-1 B0 AR, Je@Asyk, SRk
Xt BRLAR#AIG s TNF-o J2 NF-kBp65 YR, LRk Fasd AT, TLR4 A4 . TLR2 A4 Z0-1 (W43 Ai 3l sy, e
NG, SRR AR TS, TNF-0 2 NF-xBp65 Y0257, 457 7K P-4 b U4 ARG

-161-



5520 4 45 2 W) FE S KILRHRE Vol.20 No.2
2018 4F2 H Chin J Contemp Pediatr Feb. 2018
3 g Wi, JE 3 id LPS SR G Toll BE3Z 44, i AN & Toll

BUBH 5 Bt 1) S Tk 2 4 B 1 528 2, 5 58 PR
Wi bR S B R A D, Z0-1 52
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NF-«B Fl MAPK i 8% ™, #8075 (19 NF-«B 55 #¢ &
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ST, RSN SE 5B 5T 3 B TNF-o BE 3G 58 17 [
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SR 3] 5 4 1 7R 11 19 mRINA S 75 [ 3235 L 4] IR
RN ¥, A SCEIE A TR RSN 3% 0 3 B A R
o A0 M, P40 TLR2 324K, 7E55 — 1> 3 h i 4
5 i BT RERG 5 1 AR STER L, FEARSR AL
55, TLR2 i@ i 9k BA 2 3 C iy A SR
b R AN Y B B AE, BATE TLR2 A2 455
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HORARSN LI, b IR N 3R B AR TR A
NS F R, TLR2 Ssh e A T 400,
RSN B B R R ARG Ry 84 51
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Lok WL EE Toll 32 1A% BFLIT 751 Xof % % 1 2 2 11 1Y) 5%
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MAE. 7€ TLR4 By REPURMIEAT, SHERIL1HH
te, NHHA B ERE N 20-1 B mRNA N
Fe kK BB BN, TNF-a. NF-kBp65 ) mRNA
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