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Ro & B g i K32 40 CD14 \TLR4 \MD-2, 43 7| S 30 F R A0 _F A3 5A , H %Y CD14 TLR4 il MD-2 3 Fp ik 5
H HEK293 21 gkt FITC-LPS 255 28 5 (P <0.05) , 7ENEE R FIHUS NF-kB i HE [ TNF-o 73 Wi 3 (P <0.05) , &5
W SR M SR R AR A2 T PR RO P A2 A b RS 5 S R O AR 4 A s A =R ) 52 PR 2 3K X U R AL AR 4% P4t
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Expression of pattern recognition receptors on macrophages, their interaction and

relationship with development of inflammatory response in traumatic infection

YANG Ce, CHEN Yong-hua, HUANG Hong, WANG Hai-yan, XIE Guo-qi, JIANG Jian-xin ( State Key Laboratory of
Trauma, Burns and Combined Injury, Department 4, Institute of Surgery Research, Daping Hospital, Third Military Medical University,
Chongqing 400042, China)

Abstract: Objective To investigate the possible mechanisms of traumatic infection-related inflammation
via the pattern recognition receptors ( PRRs) in innate immunocytes and provide the new idea for the measures
in modulation of the excessive inflammatory responses. Methods The models of endotoxemic mice, cecal liga-
tion and puncture, and immmunostimulated alveolar macrophages were used for the assay of PRRs by immuno-
histochemistry and reverse transcription PCR method. HEK293 cells co-transfected plasmids expressing CD14 ,
TLR4 and MD-2 or two of them were stimulated with lipopolysaccharide ( LPS) at the dose of 100 ng/ml for the
determination of NF-kB and tumor necrosis factor (TNF)-a. Results SR was up-regulated while the expres-
sions of CD14, TLR4 and MD-2 were down-regulated in innate immunocytes. The HEK293 cells co-transfected
three types of plasmids enhanced the sensitivity to LPS binding and stimulation as compared with HEK293 cells
co-transfected two of them (P <0.05), followed with the significant translocation of NF-kB and TNF-a secre-
tion (P <0.05). Conclusion Our data strongly indicate that the significant correlation between uncontrolled
inflammatory responses and the imbalance between defensive receptors and effector receptors. The strategy of
moderate regulation of PRRs can be a promising strategy in immunomodulation of inflammatory injuries.
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B PRU 32 A2 i T R AR i R GE R I [ T A
1 2 43 T ( pathogen-associated molecular patterns,
PAMPs ) ¥ 55 J5L T S H7 28 A B2 R AR S i 240 16 A
AT LIRS o AL 2 T 40 L BE 1l B JRAE S I 32
AU 52 R 5 3 5K 52 A (scavenger receptor, SR) |
40 M 5 4k Pt i 14 ( cluster of differentiation 14,
CD14) Toll #£ 5% {4 ( Toll-like receptor 4, TLR4) %4}
o SRFI CD14 43 5IAE K T8 B PN 2 22 R0 0 440 i
Wi g E AR Y TLRA-MD-2 H A A
CD14 & R AN MRS 5, P15 5 i — DA 2 ek
Sr T MyD88'™ Rk, S A4l i PRRs F%CH: & Hi A
AR X0 5 A B A A R R G AR R Ok AT
FEH Ik WL B K S g R 2R IS fe 2 AN i AR T
PRRs SZAR Y RIBAE A S AR HAEHT, #8157 DL PRRs £
JEPHEANUASRIE SN, B TEIR A8 7R B 0 2% e 91 HL
TR IR S D Re B AR , LI R B A B0 s e A2
PRI S5 RIS B A S AR

1 w57

1.1 ZBshhtesyia
TR /N 102 H BEMEA YT, (R BT & 18 ~22 g, M4
BEscmshP iRt sk as s BRAL (4 2 Bl d Bl
+ NEERA B LS (CLP) AMBFARH (4 H) . Al
2H(2.4.6.9.13 h) Al + NEEE A (2.4.6.9.13 h) FIE B4
FLEFFLA (812 .24 h) & BT [A] 6 4 R34, 4 M K i 5
I RASEAXTIRLL (3 R, 4 P il R AR B Ak 4, TNF-«
(Sigma, ) TL-6 (Sigma, &) IL-10(Sigma, &) &%
SZES470.01.,0.1.,1,10.100,1 000 ng/ml 41 ; B 2L S2I6 45 2 4,
6.8.12.16 .24 h 41, 2% w4 A [E] 503 Hshiy,
1.2 ShpBAE S
1.2.1 QMG EAIFNEERIAER  FRER/IN BT B0 B
rhE S E AT, &R IKI% 5 mg/kg TEA LPS(E. coli 026:
B6, DIFCO, £[H) , Z Ml IF MR MAERR, 551X R
I RE NG 3 VAE LT/
1.2.2 BFHgs4L5 L (cecal ligation and puncture, CLP) £
ZIRSCHRL S5 ] 4T CLP R BN R R T . AR Ak
K47 CLP SMEAER CLP 4,
1.3 445 B Jnt 42 B o fm il SR .CD14 ' TLR4 -
A9 RIS I 651, R /IN B, D A B i 4 T
P2 2R, 4 8 BT 2 2R bR A, [ B K i i & s ke, U R
JEAT RIS A Y5, L) TECBIAS 6803 HL3% {4 tE ¥ B~ [
BATRG AT, ARSI EE (10D) P (R R 1 3R R 1
AT R
1.4 A% E *% 48 A2 (alveolar macrophages, AM) k& &
SR.CD14 #= TLR4 #:n|
ZIRSCHKL 6] 71, /3B /B AM, Gimesa 44 6, 53 7% AM 4(;

JE>90% , 3 Wy g (S E AT 11 =95% o H5 AM 45 T it
BT 24 fLEFEMR, T 37 °C,5% CO, WA 1% 12 h, LI4A
JE P TR AT S-P ke tal® | Rl i Rk
1.5 BfZA 4R Ao fifi /6 B 7% 48 6 SR mRNA ,CD14 mRNA
#2 TLR4 mRNA #:n)|

mRNA D) g 53 7% 5 PCR A5l , & RNA 4% RNA 425
7 & (Omega, EE) PEWIHRI, 514 (F 1) A i REHR
WEE B TR SR W 2 IR & (TaKaRa, HZA) 77
AT 4% 94 CHIASE 2 min, 94 CAEPE 60 5,57 CiR K 30 s,
72 LA 8 min, FEEF 33 K, FHE Y HL UK LA Quantity One %X
PR EEE .

#1 HEXIRFIZEHERE PCR 3|

S igdl KB (bp)

SR 3% :5’- CCAAGTCCTTGCAGAGTCTG -3’ 307
TUi#:5- GTCTGAGGTCGTTGGTGATG -3’

CD14 37 :5'- CGCTCAATCTGTCTTTCAC -3’ 384
TUi#:5'- GACTGCCTTTCTTTCCTTAC -3’

TLR4 3% :5"- CCGGAAGGTTATTGTGGTAGTGTC -3’ 300
TUi#:5"- AGGGCATTTTTAAGTCTTCTCCAG -3’

GAPDH 37 :5'- CGGTGCTGAGTATGTCGT -3’ 613

FiiF:5'- GGTGGAAGAGTGGGAGTT -3’

1.6 #:3 CD14 ' TLR4 #= MD-2 Fi #3449 HEK293 % jit.
xF LPS 454 R T 4L

B A F 5 B A K 3] ) HEK293 40 L 3% 16 )5, L DMEM
(Roche, &[] ) 5 445 95 3 L A0 MO e 28 5 x 10" /ml, 3550 T
24 FLIGFEM, BEFLARMIEICH 5 x 10°, 3537 5 60% HOIL & 3R, 41
M5y 7 4. OF6 Y CD14 FURiZ (pcDNA3/HCD14, A ZERTF) ;
@)%t TLR4 Jii ki 4 ( pFLAG-CMV-1-TLR4, Muzio 5% 51
Mario Neg #}F5% B, & K A) ; @ ¥ Y« MD-2 i i 41 ( pEFBOS-
MD-2, Kensuka (4% 54, H 4 ) ; @55 4 CD14  TLR4 [k
41; @ILFE e CD14 MD-2 ki 2l ; © 36 4% 3 TLR4 \MD-2 Jii ki
20 ;D FL%EYL CD14  TLR4 MD-2 fiiki#H . D-Hanks JE¥% 5, 4G
Bl ml DMEM JE Ifi 35 55 35 5 , B 45 443 50 A & A R SR |
#:Ye5] Fugene 6 ( Roche, 3 [H) YFG YLil, 4k 421537 36 h, L)
FEIABL L P 2 R 1 wg/ml ) FITC-LPS ( Sigma, 3£[),
37 °C WFFE 2 ho DUBRER (IS AL 400, ORI I L T A
JRLASCAG T 40 R 4 FITC-LPS fl454 4
1.7 43 NF-«B 5 & M d2EGFP # HEK293 g it %

K& G EA

F A NF-kB 2555 1 R B e R Gk 5 2R 1 45 TR
pArb-d2EGFP (7 ff T A} e A+ S0 ) ] 15 A HEK293 41 fifg .
LA 600 wg/ml G418 [ BEREMERE IR HL0H % 7 ~ 10 d, PRELHME
TLREARY 1, I 1L 200 pg/ml G418 AkLE0ink 28 d. Bl)5 % 1
PR R A R . YL 36 h, FELIZHR R 100 ng/ml
LPS il o 0 2 4 SR BE P4 20 R
1.8 TNF-q &

76 LPS il s e AR Bk 1) HEK293 41 3 h Jg , itk
o AT ELISA i35 & (Bendor AW, E1H) Ud B 548 4F,
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TNF-oc 5 3¢ 73 HIAR e 2 0 Bl RO A vl 287 LA e b, DARE 5 I
SRR S TNF-o ¥
1.9 %its44

SEEGEE I & + 5 3875, L SPSS 11. 0 JE4T 8 K K 97 220
IR L

2 BB
2.1 B R R B g ik @A X IR A AR AR R
5 B3R K IR £ A

RN, NHER A A5 6 I 8 R IUAE R S I i
ZHZ SR mRNA J H 8 1 K3k 2 #1471 T M, CD14 | TLR4
mRNA K HE [ # A S Ly, Hd LG & I AR & 1
JiE 13 h Z AR RAS L B B [ T SR SC8R4 (17.23 £2.12),
XTHRZH (39. 15 £4.24), P <0.01;J}f CD14: 52554 (37.31 +
5.28) XHBZH(17.14 £1.69) , P <0.01 ;Jifi SR: SZHR4H(17.48 +
1.75), % HE2H (33.29 £2.40), P <0.01; fifi CD14; SCie4H
(39.17 £5.06) , X HE 41 (14.49 £1.93), P<0.01], CLP 5
12 h,SR 2 F #4254k [ SR mRNA: 523640 (0.22 +0.03) , %} 14
20(0.65+0.04), P<0.01], fifizH4l CD14 TLR4 F K [A) 5
T JZEik[ CD14 mRNA 528620 (1.31 0. 11) , XFHE4H (0. 50 +
0.06), P<0.01;TLR4 mRNA: SCE4H(0.91 £0.06) , %f HE 41
(0.45+0.05), P<0.05], {RIMEEGES R BoR, HE LPS 7 &
o, /N BUI B WE 2 i SR mRNA 2B g (9 F I8 3Rk, LPS
BT /N A0 N CD14  TLR4 mRNA #5 2 R [R] A 1) &
5[ CD14 mRNA; 52520 (1. 69 20.09) ~ (1.00 £0. 16) , % B4
£H(0.35 +0.09) ;TLR4 mRNA; 32544 (0.65 £0.16) ~ (0.21 =
0.03) ,%F 1841 (0.41 £0.10) ],

2.2 B F AKX R A Z AR R A WA AR A
2.2.1 TNF-a %f SR.CD14 TLR4 %3k 1 5 M i 71 15 W 4
Jfl SR mRNA 3k 00/, I AE RIS 6 h 2 B AR T % R
K[ S84 (1.09 £0.09) % IE4A1(1.35 £0.11), P<0.05],
TNF-o $l3# 2 h,CD14 mRNA kR B3 2 [ 52004 (0. 49 +
0.02) , X HEZH(0.37 £0.07), P <0.057, Ff: bifi il 3 s} ] B
CD14 mRNA #ik 240 Zi#a 3 TLR4 mRNA 3835 J6 I 25 1k,
TNF-o HIBE , Bl E WE4n oy SR, CD14 TLR4 EH K ES
mRNA KR8 4L — B[ SR: SCgn2H (21. 50 = 4. 50) , %F 40
(38.50 £3.90), P<0.05; CD14; 52540 (41.30 £3.90) , Xf IR
2H(20.5 +4.00), P<0.01],

2.2.2 IL-6 %} SR,CDI14 ik K5 SR F1 CD14 mRNA
ik 5 IL-6 5 B B AT A AT A0 E R . SR mRNA KK 7E
IL-6 #il% 8 h B G FEAIG, 2 12 h fefiK[ S84 (0.28 £0.07) , X
WEZH(0.64 £0.07), P <0.01], IL-6 #3454 h,CD14 mRNA
R WG L, 2 12 h k([ 9020 (0. 58 £0. 04 ) , X FRZH
(0.38+£0.04), P<0.05], # 0.01 ~ 100 ng/ml 2 [a], SR Fl
CD14 mRNA 3RiAFH 1L-6 Ve B34 i 4 50 52 R W B B ke b A8
fbo SR K 23R U B TL-6 J) 334 B[] S < T 32 B F IR, 28 16 h
I [ SEgmdH (24. 60 +4.00) , X if2H (42.20 £3.10), P <

0.01], TL-6 H[# 2 h,CD14 B REIEHR, 2 16 h iR [ 5
U690 (39.40 +3.80) , X4 (24.4 +2.60), P<0.01],%& 24 h
AP FIEF X IR, AL IR R, SR Rk kA TL-6 7 &t i) 1
T Z @A, 2 100 ng/ml fR AR [ SCH 4 (25. 80 +4.30) , %f
MEZH (42.70 £4.20), P <0.01], 4131 CDI4 FikFE
TL-6 J) 3] 45 185 o0 32 ¥ 14 5% , 35 100 ng/ml 2R3k fpe ok [ S50 40
(41.5 +4.60) , % BE2H (25.7 £3.30), P<0.01],
2.2.3 TL-10 %} SR.CDI14 & ik ¥ 5 Py CD14 F1 SR
mRNA 3k 5 IL-10 281 5§ I RFRCRTE 8006 2R, BIRE TL-10 Hil%
P ) 22 < Bl v R 4 B, CD14 mRINA ik 2 EAT1E T A [ 52
4540 (0.48 £0.06) ~ (0.25 +0.08) , %F AR (0.49 £0.05) ],
SR mRNA K3k W FEAT 38 m [ 525640 (0.72 £0.05) ~ (1.22 =
0.06), XFHEZ1(0.67 £0.05) ], Ff [L-10 #i| i it ] ZE K, CD14
HEHRIAAR DL A2 4k, SR 25 1 FRIANIBEE TL-10 J3% A ] HE
KMz W2, 2 16 h ikWE(H [ 2541 (50. 10 £3.60) , % IAZH
(37.30 £2.10), P<0.05], SR BR,bEE 1L-10 ¥REE
Hin,CD14 & R IA T ARk, SR R B N E W £, 2
10 ng/ml TKIEH [ SCH 41 (52. 70 =3.90) , X M4 (39. 20 =
2.50), P<0.05],
2.3 BEXRB AR F Ik fn e 6Y B 4R AR R R 95 R
155 TR X
Wi PRRs LRI, R B A SE R 7 YL i), CD14 &5 LPS
ZE A R, Hok O MD-2, TLR4 5 LPS 454 R R 55, 7EH M
A YL ,CD14 + TLR4 ZHZ1ff 5 LPS 454 35 CD14 4 AH
#t,CDI14 + MD-2 ZH 40} 5 LPS 2543 5%F CD14 41F1 MD-2 24
(P<0.05),TLR4 + MD-2 214 ifs 5 LPS &5 & %58 T TLR4 211
MD-2 (P <0.01) , 3 FhIEA &G Ye i), 41 g% FITC-LPS 454
H o, I S TR s A SRR YL (% 2) (P <0.01)
F2 HPEHFAEENIRFZEHEERFRFRAE HEK293 Hf5
FITC-LPS &% % LPS #li# /5 TNF-a7KE(n=3,x +s)

415 FRPEARIL T 53 28(% ) TNF-a(pg/ml)
25 IV AL 3.72 +0.96° 68.22 +13.95¢
CD14 4 19.63 +3.02b¢ 79.29 £13.15¢
TLR4 21 3.28 +0.74¢ 74.32 +8.70°
MD-2 4 10.86 +2. 672 65.58 +8.13¢
CD14 + TLR4 41 20.19 +3.94b¢ 79.45 £21.97¢
CDI14 + MD-2 4 26.60 +3.92bce 72.43 £3.14¢
TLR4 + MD-2 41 30.78 £9.22bde 123.75 £16.392¢
CD14 + TLR4 + MD-2 41 55.44 £2.07" 488.26 +54.41P

a:P<0.05,b:P<0.01, 5 gsm@ark4;c. P <0.05,5 CD14
Fo MD-2 4045 ;d. P <0.01,%5 TLR4 = MD-2 40t 45 ;e:P <0.01,
35 CD14 + TLR4 + MD-2 48}k 4%

HET A I, A 5 DR e 1 200 J % LIPS il 5 = W AR 55 o
CD14-MD-2 L YL it At LPS H 38 s hwy 458 B8~ ik Pl e s TE
784k, CD14-TLR4 o, TLRA-MD-2 H:4% YL fisk 41 g % LPS 14 il 54
SRR FE R L35 T . 7E = 3 LA YL 80N fe o
FIH NF-kB 25 5 7 s (AT B 4% 68 98 O B 1 R 3K B il
(P& 1) F1 TNF-o 437K -5 (488. 26 £54.41) pg/ml, IL#E 2,
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A:E @B B:CDI4 + TLRA 4 %42 CD;C.TLR4 + MD-2 #5:48;D:CD14 + TLR4 + MD-2 4 341
E1 #EaEEAEEXIRANZEREENRAE HEK293 4E7E 100 ng/ml LPS #l#F NF-«B &4 L SR aER
FEWAEBEARE (FLIZME x200)

3 i

PR SRR, N R IE MG R
MLAE M2 CLP B, 2H 2 B Wi i ff 32 1 52 B SR 3k T,
CD14 TLR4 ik FiAM AL A, SIvFS, MR
IMLSE R BTl 20 21 P TNF-ou 116 | IL4  TL-10 % ik 384
T, LPS il 38 K5 5% Bl 0 W 40 i 77 AR TNF-a, IL-6
IL-10 4 540419 CD14 FkHhn 2 B2 EAC, 5
SR FiA TR W FASE, T EL, P9 352 IUE B i 2%
ALT TB 7KF JIF41 2414 MDA 7K | fii {4 48 5 3
W3 B 5 HF il 9 SR 3k F 1 . CD14 %3k i 2
FAHOCHE, CLP JEEEAE A il 9 % PRRs 187481k
359115 It e 2 2 o i 2o S A P g ( MPO) \TNF-a 7K -
B — S A RO R, SR Bl 45
B IR LA b 32 AR A 2R AR A mT RE 2 S BUR A 4
B RAE R FE M ZEALE . eAh, Bk PAMPs HH24F
FH S R R R A £ 28 P97 (TNF-a JIL-6 ) FIHT R
K (IL-10) fil S5 15 98 19 20007 41 il PRRs 3k, H =34
PVERAH R o BUR T 0] 8 iM% PRRs ik $5
AL 2R TR XL R AE RV o

SR J&45 LPS {5 bR i B il 32 44, AR B R 44
S LPS AN 1G58 . CD14 J&—Fh GPI 4 2 I 2K
. FIFE¥HL CD14 HiiAk,37 °C 30 min, FHLIKF CD14, b
Je R C 950 4h #4196 5 10 40 i, fif 245 4 CD14
MARREAR [ 7%, sk FH BT CD14 B 5 BT A4 5 A 446 i
JEE I CD14 , S48 W4 IR i LPS X 240 A it 805 24
Mo FH SR ECAR-S Ak M 1 %5 B g 25 1 (ox-LDL) il &b
LI AT, ) B LPS S 5 3 5 5 440 i R ik
TNF-a WPEH . 1 CD14 144K W 7] 58 2= 90 ] ox-LDL
HagE LPS iR IS o I, Bk 52 A SR A2 A v
Z A& CD14 fE4E—E I DIREIR & .

HATIA N, B V4N 3 1 2 /0775 CD14 [ TLR4 Al
MD-2 /-5 LPS BG40, AiE R 3 Fh sz (0L A5 AR BE
454 LPS, LI b m] 7y X5 LPS B IEAE S5 i

A4 PRRs SE L Ye it 55 26 B, 514~ PRR g
M7 5E i LPS B85 B A5 5 5% 5, 75 B AH B[R] /9 By IR £
FHo KSR G2 40 LR 5 LPS AT R 3 Al ikt [m =
5 H =S YL m ik PAMPs (4 51l 54 N B o, FE 30
R NF-kB (1) 30 2 0% SR, DL TNF-a 1) 15 7K F-
G3ih o GERPEN B R IR0 LPS K LPS J i 4 ffd
B/DTE 3 MzikdiE 25, /) CD14 454 LPS, TLR4
4 LPS il A5 5 & A4l N, MD-2 n g Hp[R] TLR4 2%
A LPS Jff% 5 LPS {55,

PRI , 00 4 JR G e, B 8 40 b 2 1 B AR M A2 AR T
P N AZ IR S 5 S 0E ON R AR L R, CD14 |
TLR4 F1 MD-2 X6 52 40 it 15 51090 JL 437 A P IR
A BRG] SZ AR F IR0 TR LA G e | B
TG LA TR L,

Wk

U] $ar, Whok B, 8 V. AN EER IR SRR M]. bt AR
ZE B RRHE, 2004 :90.

[2] Jiang J, Xie G, Chen Y, et al. Intra-hepatic expression of scavenger

W

—

receptor and CD14 and their relationship with local inflammatory re-
sponses in endotoxemia in mice[ J]. Shock, 2001, 164(1): 75 - 80.

[3] JiangJ, Chen Y H, Xie G Q, et al. Intrapulmonary expression of scav-
enger receptor and CD14 and their relation to local inflammatory re-
sponses to endotoxemia in mice[ J]. World J Surg, 2003, 27(1): 1 -
9.

[4] Schnabl B, Brandl K, Fink M, et al. A TLR4/MD2 fusion protein in-
hibits LPS-induced pro-inflammatory signaling in hepatic stellate cells
[J]. Biochem Biophys Res Commun, 2008, 375(2) : 210 —214.

[5] Baker C C, Chaudry I H, Gaines H O, et al. Evaluation of factors af-
fecting mortality rate after sepsis in a murine cecal ligation and puncture
model[ J]. Surgery, 1983, 94(2) . 331 -335.

(6] Biicke, i @, i [E 5, 45, P35 38 I00AE I /) U V6L 155k 40 i
CD14 FIEIE R Z M RIK[T]. 85 =7 B K244, 2000, 22
(7):615-618.

(7] SR, a8, WY, 2. FEd b ANl SR RiAZ MG NEFRIT
PR RT]. PARIFRER 22,2001, 9(2) : 117 - 119.

(%4 X¥a)



