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Effects of polyclonal lipopolysaccharide binding protein antibody on the expression of

Toll-like receptor 4 and tolerance to lipopolysaccharide in alveolar macrophages of rats
ZHANG De-ming] , DENG Qing-narl2 , LI Y()ng-wangl , MAO Bao-]ing' , OIAN Gui-shengl( "Institute of Respiratory Disea-
ses, Xingiao Hospital, Third Military Medical University, Chongging 400037, *Department of Gerontological Respiratory Guangzhou General
Hospital of Guangzhou Military Command Area, Guangzhou 510010, China)

Abstract; Objective To explore the effects of polyclonal lipopolysaccharide binding protein ( LBP) anti-
body on the expression changes of Toll-like receptor 4( TLR4 ) and the tolerance to lipopolysaccharide (LPS) in
alveolar macrophages( ®AM) of rats. Methods The ®AM obtained from 32 Wistar male rats were randomly
divided into control group ( A), LPS single stimulating group (B), LPS re-stimulating group (C) and LPS re-
stimulating plus polyclonal LBP antibody group (D). TNF-a concentration and TLR4 mRNA expression were
measured by ELISA and semi-quantitive reverse transcription-polymerase chain reaction ( RT-PCR ) respective-
ly in ®AM of each group. The expression of TLR4 protein was measured by Western blotting. Results The
TNF-a concentration and TLR4 expression in the ®AM stimulated with single dose LPS (100 ng/ml) were
highly increased compared with the control group, but significantly decreased after re-stimulated with two dose
of LPS (100 ng/ml and 500 ng/ml) and the reduction was more overt in group D. Conclusion The tolerance
to LPS in @AM can be induced by re-stimulation with LPS. The down-regulated expression of TLR4 is related to
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the tolerance to LPS. Poly-clonal LBP antibody can enhance ®AM tolerance to LPS by decreasing TLR4 expres-

sion and the antibody is presumably eligible on the basis of molecular biology for the treatment of acute lung in-

jury induced by LPS.

Key words: lipopolysaccharide binding protein antibody ; alveolar macrophage ; lipopolysaccharide , toler-

ance; Toll-like receptor 4

A #EZ (lipopolysaccharide , LPS) fiif 5% P 55 H-4#0 44
M55 e T ) 5 I AZ {A——Toll #:3Z {4 4 ( Toll-like re-
ceptor 4, TLR4) (U450 STk ek A " (Y
P BRABELE RS & W] TLR4 235 F FE &L LPS
it 52 PE 7= A B BB R ., BEAIR TLR4 38 1 M T
FXF LPS i 3% M, A B 5 am ALIA X LPS (KBt 1.
FRATTH] LPS Yk T 52 3l 3 A B i 760 15 1k 440 B  alveolar
macrophage , ®AM) {7, % F KRl PAM Xf LPS fit
ZHER P4 12 ] ELISA \RT-PCR 5 Western blot [
i 73 RGO o 0 b R SR BE A ¥ - ( TNF- ) \ TLR4
mRNA 58 [ #£EKF 0281k, 3 W% LBP 4%t &
IR, LA A LBP 240 1 f# ik TLR4 #i5%L
AE 384 i o Bl il 7 00 4 i Xk LPS A4 T AZ 1%, 42 & HL
A% G~ BB A KT o S LBP ZHiIAYT LPS i3
F1% P Bt A1 47 B (430 40 R B A 4

1 Me57H*%

1.1 #h4h 5 A

Wistar HEPEA R 32 RO =ZFERFELREY PR
i) 4B it 200 ~250 g. LPS(E. Coli. O111:B4) ;Sigma /37l ;
A EMENE /N2 1L FCS |, D-Hanks § , RPMI1640 ; Hyclone 4%
7] ; RNA il 2 7 Tripure: Roche 4} 7]; DNA B & i Tag DNA
Polymerse , % 4% 5E fiff AMV Reverse Transcriptase, dNTP, Rnase
inhibitor, W4 Takara /4] ; Oligo dT18: [} Sangon; PCR Mak-
er:ff K 20 Al; 9 3 BE B F-o ( TNF-a) ELISA i 7 £
Genzyme 23 7] ; LBP 2540y 4% B il 4 °1 5 FL At ik ) 44 o 6 7= 4
Hrati.,
1.2 MG E-R— a4 8 53R R o4 a5

S Wang %5 J7 3 W 01 2, K RUAE AR (100 mg/kg)
M2 Jis R P B AT SO A B, UK D-Hanks 3 100 ml 43 Y0 56 4L
fi , [RUCHE PR BN 4 000 r/min x 10 min, 4 C 2.0, T3E 4 M
#hok 3 ml WA HEL, KEVER 3 K, 25 RPMII640 17 3¢
W4 ml TEE 6 fLISFRMA, T4 37 °C 5% CO,EE 2 h
Ja R b, RERAENGBEAN T H N 32 HKC R A B K
Fr 6 1 e A i B ATL R ik 2 D 4 4L A D I R X R 4L B
2R A LPS FUCHI B, C £ 2R LPS YR E & HISE4E, D 41 LPS
TSR + LBP ZHAL. S LS ik, A AN &
H 10% FCS 2 mmol/L 2 ZBEHE 100 U/ml FE#E 100 weg/ml 5
HF) RPMI640 % 4 ml F&, B4 37 € 5% CO,MH 12
ho BEHAAMITE A 2055 3% 000 BBl L0 A28 9 BE 2 100 ng/ml
LPS ¥ 12 h, C ZHANMLTE B 40 A b P B 6l _F 2% ¥ JE 500
ng/ml LPS J5f5E 12 h, D 440 MAE B 40 ff b FEEER |- hp 2%

e B 500 ng/ml LPS F1 100 ng/ml LBP Z47/5 B & 12 b,
1.3 RT-PCR #&] ifi it E o4 29 fe. TLR4 mRNA A ik K
&) AL

1.3.1 [ fE g2 o 5 RNA SR 54k MWBEARHLH 6
FLAE L, 48] 4 R0, T A0 R K R 5 0 3 K, 25 Bk AR NG e
M. FEFLINA Tripure 1 ml, FW & & W ATIR S 2R FAR
FIRFPE S min, U RTEAEHEALZEY. K0T H
il G401k RNA Cff R RIER A EP BLLAE T, AR
0.2 ml,¥&3% 15 s, EiRFE 15 min, 12 000 /min x 15 min,
4CHEL, REEMARARROS ml B, EETHES ~
10 min, 12 000 o/min x 10 min,4 C &0, 3 Fig, A 70%
ZFE | ml, RERSNEP H4) | min RRWE FF, SRER
HCE 20 ~30 min T, HIA DEPC /K 20 wl ¥#%. BHC L pl
) RNA ¥
1.3.2 iR (RT A U5 | 44 cDNA) £ PCR gt
SR RN ZR L RNA 1 g Oligo(dT) (0.5 pg) 1 pl Rna-
sin (40 U/7pl) 1 pl \DEPC 7K 9 pl HIE B O R HIRS —E
B EL 5 76 PCR X H 70 C 284 10 min, 37 BIVKHE 5 min, 400
AR 5 x RT-buffer 4 pl (dNTP (10 mmol/L) Lpl AMV
(10 U/pl) 1 pl, S5 B — i35 1R 5] — 8 B s 76 PCR X
Hr, 42 C Rz i 60 min,95 CAF¢E 10 min |, 57 BPyKiE, —20 C{f
ff .
1.3.3 W& ##E N (PCR) TLR4 5|4 i % it M
GenBank 1 # F| Kk F, TLR4 mRNA J5 %15 4 51| 2 AF057025,
Fl Gene Toll #{4i& 3|4 % : TLR4: Ef 5|4 F:5'-GCCG-
GAAAGTTATTGTGGTGGT-3', F#ff5| # R:5'- ATGGGTTTTA-
GGCGCAGAGTTT 3", #" #4747 356 bp; % M B-actin 3|
W5 5 F: F:5'-CAAAGGCCAAGCGCGAGAAGATGAC-3,
R:5'-AGGGTACATGGTGGTGCCGCCAGAC-3', " 18 ™= %)
587 bp., PCR JZ [ &4 #7245 ¢ 95 C 2 min J5, B 94 C
45 5,18k 52 C 60 s , FL{H 72 °C 90 s; 35 MEHIG , & Ja it
{72 C 10 min,
1.3.4 PCR =¥k 4EE  HUEHA PCR = 10 pl #1
1l ERRSR IR A1 T 2% By e A vl ok 1 FL b L B
PCR e[l bt e ik , 15 Mt s B2 8. 1| x TBE S0V {8 R
7k 40 ~ 60 min , RS B HER AR R, SAMDE T, 45RH
A FEL G b T
1.4 Western blot # TLR4 & & # ik /KT

H A HEERE BT , BT 7. 5% 5 7R 4 Mok Ml 05 Je 708 1 vl ok
(SDS-PAGE) , i 6 e A T2 T s S5 A |, #2 20 V x 400 mA
x8 W, 1 h TR, 238 #1520 w7 & v 43 AT
TLR4 —4i ( 55 = 75 B2 A2 7 AR 78 i g 17 Pl 13t )
8 1: 500 Fi B, "4 1: 400 FRE, 5 RS R, Of
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A W EB R A R[]
.5 TNF-a 3B &9 &
A M KT R L3 b TNF-o 76 4% B8 Genzyme 423 6]
ELISA (2075 & i B 45 21 7 4G
1.6 %itsan

HL Ik ARty o E (L LAIR BE < [ B/ & R il e . B

Pall x =5 s, 35 11 SPSS 10,0 il T F i64%
2 FR

1 &#msmft TLR4 mRNA & ik 4 % 4L

(3]

M T 51 a] AL B 440 TLR4 mRNA ik i &8 F
N A YL C.D A48 B H 0T B 4L, i D 413k L ¥

KT C#
700 bp
«—50() l\p
acta 200 bp
TLR4 100 bp

1:A48:2:B#0;3:C #0:4.:D 40 ;M. 454t
H1 HAXRMOEMEMA TLRY mRNA FiXER  (RIT-PCR)
2.2 Bmmih TLRY &G £ T 1k
o 1 FfEl 2 PR, B 41 TLR4 S H Fik w3 & F b
A(P<0.01)#l,C.DHAIMREFAER EMT BY(P<
0.05),7f DZAFE X B EMT CH(P<0.05).

F1 HFAHEKXRAEEMEMME TLRY mRNA 5F 5 RiAME
FIREEF-a RETH(xxs)

#1 51l n TLR4 mBNA TLR4 BH TNF-af pp/pe * L~ 1y
A 8 0.77 +0.06 51.03+1.19 0.45 = 0,01 '
B 8 1.55 +0. 25¢ 122.72 £1.75° 0.76 + 0.03°
(¥ 8 1.13 £0.07" 85.35 =0, 68" 0.49 + 0,05"

I 8 0.78 0,17 61.06 +1.36 0.28 + 0.07%

a: P<0.01, 5 Afdz; b, P<0.05, ¢: P<0.01,
d: P<0.05. 5 C 43k4z

b5 B 4L

4 3 2 1 M

— 7 ]()
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—n b —6OX 10}

il <—4 3% 10}

1:A28:2:B40:3:C 204D 20 ;M 4748
2 BAXRAAERMAM TLRI EARELER ( Western blot)

2.3 Awammit LiF TNF-a B T L

MFE L ]G B ALANM S TNF-o 38 6 1 1E 406 B
A #], C.DZHANM 4000 TNF-a B 55T B #H. 1fii D 4 £ A
MR FEMETF CH

3 Wi

AR G 3 S i R R T A —, R A
At LPS () sz i EAS ], BIXS LPS i 52 P  tolerance ) £
{255 . LPS (it 32 P 2 45 40 M sl HLIR 22 (K55 & LPS i)
B XE LPS (14 P00 0 80 2 0 B A I B AR 2

LPS fif SZHEHLHE A 20 2 & SRR s 1 (LPS

ML LPS (5 55 SR S G EA L. Hrp LPS

?’L’fi MRS | (1) 25 158 AZ {4 TLR4 EIJf’ P4 5 T RE M HA
{55, 5 LPS Witk /I H &UJ

BEEAF9E 0, LPS M 4h 09 {5 5 % 5 0l it g 2
Bish &3 LBP 24y CD14 ;KJ\HL. II’UH’E_.IJ‘JU"JH@
b IL-1 2 A o€ 4 i ( 11-1 receptor associated kinase,
IRAK) [ TNF-a 7 {441 K 5% B 6 ( TNF-o receptor associ-
ated kinase 6, TRAK-6) {di IkB #8475 , iG1b 0y kB Fiffi
NF-kB i B8 16 5 55 07, 44 N 7 I bR 5% s B L&
ik, LPS {5 ‘-:'Ili}ftﬂ‘ffﬂﬂﬂl)'\] 142 S B 45 AR A 3 L
ANWH U 4F TLRA [ % B4 T B R R, EE N
LPS #4581 1 25 7 A 111(90 x 107) | He i dh
seAfREE Iy 0] LR R g & LPS i N 5 1L- 1B
[ RS H 0, Mok LPS {5 5 'r’. L5 1L-18 $2 L
TATREME, HAS R L 98 AU IESE " o B TLR4 4544

55 I RE 1) 78 4T B b5 1) A R AR IE LPS {5 %5 56 &
SE I G EE

TLR4 #3ik1F I8 53 LPS fif 2 ¥ =4k , B LPS
it 57 F£ 8 5 TLR4 Fik F 8 4t 2Z 8] 52 (FAH ¢ . Nomura
a0 FIAS [E) R A LPS kR i) BRI I v A
it A B4 AE R 19 4 il B LPS A7) B A LPS 4k ¥ fS

fi eF (] 52 AR P f ol /L, [ TLR4 114 2% 1A 43K ( sur-
face e.\'prt‘smun){'l; 1 h PHp H‘&ﬁ'i"]'ié)\ PERL SR B, T
{5455k 24 h, % 5EH ;’- *j TLR4 T i & ﬂMFHJ[P M,
XA fESE LPS (it 2 F21 5 TLR4 By 1 il & 1EAH G AL

il AT EF Z%%’FIHUH s

LPS it 2 Ve 7= A2 i 5 LPS il e 6. /b
4 LPS( <100 ng/ml) & & # A H K741 5 LPS
it 2 P 04 = 4, B vl BE AT i LPS i 52 P I k. [
Sh/INFIHEE LPS 300 3 40 0 7= A 0 1410 26 5 R 2 A il i
&, s TRAK (1R f 55 {1k MyD88 1) ik,
{2k NF-kB ik A5 H T4y ise & "

AT 8825 R R W], LPS il 38K BN I = 4
ffd TNF-oc 1943 20 Fil TLR4 mRNA F18 H 09 4k, {1
i LPS( 100 ng/ml) 138K SRR B REAR M 12 h J, FF
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Fi  TNF-o ()40 bk 7L, LBP Z 4tk — A FEAK L |3
KK W 2 TNF-o0 (1943306 I 7R « (D LPS & & i
SRk L 4 o G A T 2 e s (D) LPS it
ZH =45 TLR4 4y 1 LPS {5 5 4% T2 HE T B A
X, TLR4 Rk 5 IRE T IR LPS fiif 32 P 7= A (i dE %
JRHZ —. @ LBP Z40ilid f#(K TLR4 /51 LPS {5
S STRE RN A U B AT R LPS Y A2 1
PEEPLAXT G R M ARPT ), e Ty LBP ZHTIRTT
LPS Fir Sy S il 7 AT GRS 2 B A o
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