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SEXMIESE NEEH5H RAW264. 7 445 TLR4-MyD88 JE{k (sS4 518 %
Y30 4 A

IR, % HE, 4T, T,EFKH L (400038 K, 55 = 4P R U I R e 2 S e b o)

[HZE] H8 SRR 20/ N3 R (lipopolysaccharide/endotoxin, LPS) 175G TLR4-MyD88 JF A i i 72 1) 410 il
YEMo Jitk MTT B AS R B2 58 (510,20 ,40 .60 g/ ml) Xf RAW264. 7 20 i 7% 14 (149 5200 , ELISA A5 85 % {4 & o
TNF-o IL-6 7£2 .6 .12 .18 .24 h [ BHUBAL , RT-PCR #:jl] TNF- IL-6 \ TLR4 TRAM mRNA [J361k , EMSA #:l NF-xB (1975
P, Western blot #:l] TkBo BRE1L7K TR IRF3 (REARAEAL, G50 S HREE/NT 40 pg/ml BEXT RAW264. 7 40 f 3% ¥ 6
RN (P >0.05) ; i 4 AL 35 LPS 55 () RAW264. 7 4l ifd TNF-o [ IL-6 75 25 [ 7K - Fl A 2 7K - 34 32 31 W 8 410 )
(P<0.05) ,TLR4 FI TRAM 7£ 4% iR 7K - 1552 31 5 23041 (P < 0. 01) ; EMSA 53 7% NF-kB 1975 1b32 ZI 90, i Western
blot # B7R IxBo B FRIL B IRF3 [REfdAZ 2 9Mm] . 858  Sext LPS 5520 RAW264. 7 411l TLR4-MyD88 LK1 {5
SRR EA MEER .
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Inhibition of chloroquine on TLR4-MyD88-independent signaling pathway in lipopo-

lysaccharide/endotoxin-induced RAW264.7 cells

Wang Yanyan, Liu Xin, Cao Hongwei, Wang Ning, Lu Yongling, Zheng Jiang (Medical Research Centre, Southwest Hospi-
tal, Third Military Medical University, Chongqing, 400038, China)

[ Abstract ] Objective To study the inhibitory effect of chloroquine on TLR4-MyD88-independent
signaling pathway lipopolysaccharide/endotoxin ( LPS)-induced RAW264.7 cells. Methods Effect of various
chloroquine (5,10,20,40.60 wg/ml) concentrations on viability of RAW264. 7 cells was detected by MTT
test. TNF-a and IL-6 levels in culture supernatant were measured at 2, 6, 12, 18, 24 h by ELISA, and
RT-PCR for the detection of expressions of TNF-a, IL-6,TLR4 mRNA and TRAM mRNA. EMSA was used to
detect NF-kB activity. IkBa phosphorylation and IRF3 degradation were assayed by Western blotting. Results

Chloroquine had no effect on the viability of RAW264. 7 cells at a concentration of less than 40 wg/ml (P >
0.05). The expression of TNF-o, 1L-6, TLR4 and TRAM in LES-induced RAW264. 7 cells at protein and
mRNA level was significantly inhibited (P <0.05, P <0.01). EMSA showed that LPS inhibited the activity of
NF-kB and Western blotting showed that LPS could suppress the phosporylation of IkBa and the degradation of
IRF3. Conclusion  Chloroquine inhibits TLR4-MyD88-independent signaling pathway in LPS-induced
RAW264.7 cells.
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TLR4 & F - W 4 R G R 40 A LPS (R4 =X R
SR LPS S-S H TLRA {5555 SA7AE 2 25 1«
MyD88 i (117 5 538 % F MyD88 R KM 1 15 5
BESSERE O BOBTITSE s MyD88 AR #i i 15 51
T YA Sh IR R AETE AR, 1T MyD88 JEAK i 11
5 i S Y S s AT RE R A R R R Y, TRAM
AT MyD88 AR 1145 5 i T3 1, 1 2 e SR
AR T % TLRA IR iz i E R ik, i &
MyD88 At i {5 545 g o

FATIR B ZH A A 5256 2= 9T R MBTIEZ A
I ] 33 1o M 40 L B P AR A T A i) CpG DNA |
LPS 75 5 B9 B A% 40 M3 A6 A BP9 R G v Al
il A i TLR4-MyD88 {5 #8115 5 s S ik 42 o NF-«B,
AP-1 35 Ak D\ T & 4% 41 1) 4 Be PR 20 TNF-o 9 BE
M B A S G v R T M ) LPS 5 5 iy TLR4-
MyD88 R[5 545 ik A2 i /D DL E . PR, A BF
FEiE AT AR LPS i S ) TLR4-MyD88 4Kk
RAN 7 IL-6 1 Bk S HAS 5 5% iR R rh B 24y
TRy, BT MR LPS 5 1 4 4E S 1 4E H
BLA , R 4R AT 0 I R YA il 29 Al

1 WS

1.1 &AM E5MSE

LPS(055: B5) Ml 3 [ Sigma A &7 i ; IkBo P A : 32
[ Abcam 28] f s IRF3 : 35 [ Santa 24 ] 7= iy ; EMSA 301 &
JySEE Pierce 23T 77 i s AR AR R & o T R = R AR
WA F P RT-PCR 514 LIgAEY) TR AR MRS A RA
Al A /B RAW264. 7 4 1) F 2518 ATCC /A W] ; Model 550
FFEE AT BT 2T HEENAY , Gel Doc 2000 #E 15 43 #11X : 9% [ Bio-
Rad A ¥],
1.2 Fik
1.2.1 Zipakss BN BUE W 41 ik RAW264. 7 96 L
WEFEBOMA S 10% fa 4 1i7E i DMEM 35373, & 37 C, 5%
COIEFAE . FES I BB G 3R 40 M0 4> 0 3 4H (44 6 B
FL) . @z F41: A PBS AbBRAE N 25 (X HR 4 ; @QLPS AbFEAH .
100 ng/ml LPS ZbF# ; %M + LPS 20 :20 wg/ml Z{Ms kb FH 1 h,
T4 100 ng/ml LPS JL:[aIAb#H , -2 41 7 A (] 4b 34 R = AR
24 h J5 , WUBE IR
1.2.2 G TAEMRBERIESR:  SRATDYH S A (MTT)
F 15 6 T 42 s o) RAW264. 7 40 i 10 25, e S8 v 1 T/ Mk
BE o SEEAr 2 20 BV REZE s ab 3, 2 6 &AL, Bk
X RRLH LA R AR 250 . RAW264. 7 414 5578 96 FLI% 3%
Mrp, 4L 200 wl, 1.0 x 10°/ml 40 f ; 3535 2 h J5 58 M kb 320 43
BIMAZIREE R 5.10.20 40 .60 pg/ml (Y5, 15 5% 24 h; AL
A MTT(5 mg/ml) 20 pl, 48Z23%5 5% 4 hy 375 LB 520, A
ZHEF(DMSO0) 150 wl, i E% 2 10 min, BEHR{X490 nm

b7 25 LI EEH D(490) o
1.2.3  ELISA ] TNF-o IL-6 B FAFRE {20 pg/ml
S AL P 4 B AR 96 FLAR N A9 RAW264. 7 4 1 h, &
100 ng/ml LPS JE2L 54 , 72 AN [ B AH 25 AR 20 i 3% % L3, LA
100 ng/ml LPS Ul Zh B A X BRZH o 4% BE ELISA 3877 & 10 45
1, BEARAY 450 nm TN D (450 ) 18, LABR vk B 8 ST b
HEMZE T EAE S TNF-o 1 1L-6 T I F AR
1.2.4 RT-PCR ¥l TNF- IL-6 .TLR4 TRAM mRNA [) 3k
TR B0 A B 40 L, P Trizol 32 77) 2 BBU4%- 2H 41 ifg 24 RNA,
JELLE RNA SRR 5 7 S cDNA; L cDNA BiAR 4T PCR &
BT FFN A NZR 1, PCR B 4544 : 94 C AR PE 3 ming
94 °C 30 5,58 °C 30 5,72 °C 1 min, 3t 26 MG ;72 C A
5 min, 29 4 C R4, PCR =¥ 1% 35 Bl 8¢ e i Uk .
Quantity One ChemiDoc XRS [E 14 %4 & G5 B 43 B 844 %o e, Uk
S AT BT AL B TNF-o  IL-6 \ TLR4 \TRAM mRNA ik
HAWRIEAT S GAPDH BIEAZ LFRIR,

&1 PCR35|#F5

GIL/E2 751 TR/ (bp)
TNF-a  E3#514 5'-CAGGTTCTGTCCCTTTCACTCACT-3’ 217
TWEB1# 5'-GTTCAGTAGACAGAAGAGCGTGGT-3
1L-6 [-¥%814) 5'-ACCACGGCCTTCCCTACTT-3 132
FWES4 5'-CATTTCCACGATTTCCCAGA-3’
TLR4  Ei#51% 5'-AAGGCATGGCATGGCTTACAC-3’ 132
TWEI#H 5'-GGCCAATTTTGTCTCCACAGC-3’
TRAM 137514 5'-AGCCAGAAAGCAATAAGC-3' 188
T4 5'-CAAACCCAAAGAACCAAG-3'
GAPDH  LJi#514 5'-CTGCACCACCAACTGCTTAG-3' 660

Ri514 5'-GTCTGGGATGGAAATTGTGA-3’

1.2.5 EMSA ¥l NF-kB (135 28 1k SCER 4y 3 4 X R
ZH \LPS 4H 5% + LPS 2, %M 20 png/ml HiSE A RAW264. 7
HMIAER 1 h, in A LPS 100 ng/ml /EFT 12 h, 5% FiE, %
PBS P 2 W, SR IAZ AR . BB E 5 20 pg FR
F 20 fmol Y A4 4 & B AN ARIC W NF-kB (5'-AGTTGAGGG-
GACTTTCCCAGGC-3") H, ZE IR E 20 min, 6% JEA5 P B N 1
T g 6 s Fi ke, 2 4 -DNA-AE W) 32 52 4 W 3 0ok 48 A1 58 R AR S8 1k
BJR IR L B AW AP Y A U T B o L )
EYIEE 15 min, YRR 4 RIEE, B &% LRI A
A 6, TR BRI AR A I oM 45 R o

1.2.6  Western EJ3 £ IkBo IRF3 25 [ 1Y 234 SIS
A% 3 4 WFHRZH (LPS 2H 44 + LPS 20, %M 20 we/ml F5E N
A RAW264.7 4ffafEH 1 h, fin A LPS 100 ng/ml £ 12 h, 3%
22 135, PBS PV 2 Wk, AT B 41 i 248 7 500 pl, 7k
SIHHE, 16 000 x g 4 C B0 30 min, L 1EK . EAEREG
B 20 pg BEANIAT 10% SDS-PAGE, % PVDF /5, FHIBLAR )
W IR 60 min, A —$T 4 C a7k, TBST FoAHERE 5 K,
10 min/¥, — 4% 37 C ¥ & 1 h, TBST # 4> i% vk 3 Ik,
10 min/¥K, JINA ECL A7, B T % LR A R 4317
4550, CCD A ZhIRBUENR, [FAT /N B-actin /A NS IR,
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1.3 “%itsya
THREBORHL x 25 2w, A Bdle i SPSS 13. 0 ZEitHift
1o b, LN HUBCR T ¢ A5

2 #R

2.1 AEIEREHRF
TEH A MTT #6303 D(490) (1.90 0. 16) ,5 .10 .20,

40 .60 pg/ml S D (490) 4351 Hy (1.96 £0.07) (1. 91 +
0.05) (1.83+0.11) (1.64£0.14) . (0.89 +0.37), SiE%#
X HEZH HO3, 2 M vk B /N T 40 pe/ml B, RAW264. 7 21 fd 7%
T BAE(P>0.05) , FHIL, FoATHE S0 1 TAEHR & & 4
20 pg/ml,
2.2 &AvExt LPS i 569 TNF-o IL-6 #5% 64 39 %) 4 B

RAW264. 7 4 76 AR 45T LPS AT, 40 4% 5% 3
TNF-o BB, LPS 100 ng/ml #:42/E F RAW264. 7 41 jity
24 h, £ 6 h TNF-o 53 WA SR ME , WIS 2R HTREAIG . o7 FH s T
AbFE 1 h J5 R LPS 3, TNF-o B0 521 LPS #il#2 i5
AL (P <0.05, & 1A) ,

RAW264. 7 41 MI#E R 25 T LPS HILHT, 40 ffl 3 % L v
IL-6 B AR I, LPS 100 ng/ml /EH 24 h,IL-6 43t i H (1]
B BE ARG N s A M AL BE 1 h )5 P48 LPS 100 ng/ml 7 H]
24 h,IL-6 BEHCE B R 40 LPS JIl B 2H & & PR AR (P < 0. 01, ]
1B) . 455 & ] B 52 B AIG LPS 75 5 ) RAW264. 7 41l iy
A3 I AT PR AR, I LA REATG TL-6 R 1 o0 i 2

A 3500 mrps
n +LPS
3 000 _
a a E
= - i
= 2500 5
é 2000~
E 1500
Z ol
[_‘
1 000
3()() I
i I —_—
12 18 24
t/h
B 7 000 .
mLPS
6000 T +LPS
5000F
E
Y 4 000
a.
$ 3000}
=
2 000
1 000} b b b
b =4 e
O ——— ' '
2 6 12 18 24
t/h

A ZoE st LPS #l% RAW264. 7 2m g5k TNF-o #3713 B : ;uf*xf

LPS i RAW264. 7 tm f ik IL-6 49 % vh1;a; P <0.05,b:

0.01,5 LPS 2arbéx

1 SUEXS LPS %l RAW264.7 ZHAf 24 h 43i)h TNF-o IL-6 B
HO 14 F

2.3 @kt LPS #5469 TNF-a 5 IL-6 mRNA £k 4%
A 44 R

RT-PCR %5 5 5%, RAW264. 7 4078 A 45T LPS Jil i,
TNF-o F1 IL-6 mRNA kK FARAK, 17 LPS Hili% RAW264. 7 48
o), TNF-o £ TL-6 mRNA ik 7K -0 5. i % FR 4 Sl T dck
FH RAW264. 7 4, FE-LA LPS Hili8 , H: TNF-o F1 IL-6 mRNA &3k
KP4 LPS ZHH i R R (P <0.05, 8 2,3 2) , Gl M iR 1o 2 4 1
LPS 51 RAW264. 7 4iff] TNF-o \IL-6 ZERERKE IR IX

1000 bp—
700 bp—
500 bp—

«—GAPDH 660 bp

200 bp—
100 bp—

1000 bp—

700 bp—
500 bp—

300 bp—

<« TNF- 217 bp

«<—GAPDH 660 bp

100 bp— «—IL-6 132 bp

£
—_
[\S]
W

1000 bp—
700 bp— «~—GAPDH 660 bp

500 bp—
300 bp—

100b «~TLR4 132 bp
0 bp—

1000 bp—

700 bp— «<—GAPDH 660 bp
500 bp—
300 bp—

—TRAM 188 bp

100 bp—

M :DNA A7 (DL 1000 ) ;1 B3 M B& 40,2 . LPS 41,3 &% + LPS 41
E 2 RT-PCR # il & kYt RAW264.7 408 TNF-o IL-6 ' TLR4
TRAM mRNA 3% B850

®2 SrEx RAW264.7 48f TNF- IL-6 . TLR4 TRAM mRNA
RIAHIFME (2 5)

2151 TNF-a IL-6 TLR4 TRAM
BIPEXSHEZH  0.18 £0.02>  0.18 £0.05"  0.69+0.08*  0.36 +0.02P
LPS 21 0.98 £0.08 1.08 +0.04 0.79 £0.03 0.48 £0.07

ZME+LPSZ] 0.70+0.04* 0.60+0.16* 0.49+0.02> 0.36+0.05"

a:P<0.05,b:P<0.01,%5 LPS 401k

2.4 &kt LPS #5545 TLR4 mRNA £ ik o9 37478 )

RT-PCR %53 7% ,RAW264. 7 4 7E R 45T LPS H) B4k,
TLR4 mRNA 5 — & B 5L Al R ik &, T LPS Hili% RAW264. 7 2
Jf1j5 , TLR4 mRNA k7K T4 RE L ; SR i kb 31 RAW264. 7
4, LA LPS i, H: TLR4 mRNA FRiE7K V45 LPS A W i
TP <0.01,K 2,3% 2), BLHA A ¥ fig 2 1 LPS 1521
RAW264. 7 #iifffl TLR4 ERETRIK E M35,
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2.5  Zrsst LPS #5569 TRAM mRNA £ ik o9 40545 )
RT-PCR 455 75, RAW264. 7 41 7E £ 4T LPS il it
TRAM mRNA 2k K SEARAE, 1 LPS %3 RAW264. 7 41 1),
TRAM mRNA A /K -0 s i3 X IR 2 ; S TR b 3 RAW264. 7
A0, £ LA LPS 3L, e TRAM mRNA kK F4¢ LPS 2 B g
THW(P <0.01, 8 2,%2), #/RAMEXT LPS #5519 TRAM
mRNA R EAMHIER
2.6 FrEIH NF-«B o9 %E4L
EMSA Z550 7R, 28 LPS Jl3 12 h )5, 40 4% NF-«B Bt
HEZH B i T v 5 S AR LS , P48 LPS 3K 12 h, NF-kB (7%
PEBE LPS AU R I (B 3) o $i/m S sl RAW264. 7 (175
PETT g 540 NF-kB 15 f6A ¢,

1 2 3
- B & NEaB
-

W e .. —Frccprobe

1: MMt 20 ;2. LPS 48;3 . 54 + LPS 4
E3 EMSA #ilSEXT LPS %54 RAW264.7 ZHf NF-xB & IS0

2.7 Western blot # | Z.v& 33 LPS # 549 IkBa 5 2
KT 8 %5 R
ik EMSA SZEGTRAT A& B REFD ] NF-«B 31k , (R b 3%
ke i 2 E 3 IkBo 43 B9 B R AL K P 45 R B LPS
21 p-IxBo BEF XS HRZH B S T o5, T 540 + LPS 2 I g 25 5
(F4), BonaEmEei IBa HIBEER LK, T NF-«B
FA) 3 e B A S BE R 119 7 53

1 2 3
[ -1<Ba 39%10°
———— B2 39%10°

——— (3 -1t 40x10°
1:FAdsdrEsn ;2. LPS 40 3. 47 +LPS 4
B4 Western blot #& il &t LPS % 5# RAW264. 7 4 IxBa
BEER 1L B30I 4E

2.8 Western blot #i| & & 2+ LPS % 549 IRF3 49 %
YR EE AR LPS 41 H0x IR B i R B, #7n 28 LPS il
J& ,IRF3 B ER o Féfit . S + LPS 1t BRAmk A3 T F&, i 5
LPS 2 Lt 45 0 IRF3 REA#IS/> (1 5) o $7n S RENN ] IRF3 (1)
R Ak, DTS5 )i 62 40 L R ) R
1 2 3
T S e <R3 50%10°
—— <3 -ctin 40X 10°
L.k sdaan ;2. LPS 28,3 5% + LPS 40
5  Western blot #ll ST LPS %% RAW264.7 £Hf IRF3
B fe O 10 R 4E A

3 i

AT P SR DR 2R 5 R 19 4 B JRAE S T 25 B A

3l

(systemic inflammatory response syndrome, SIRS), it
SRR KA FEUESE , VF 2005 SR A AN 20 T 50 T 7D T 1A
SR P MRRAE R A A, o ih G LG A R
BRREAE 7 95% LA Lo fE1E T G~ SN g %
W/ PN 2R A EE LA S A AR 5 70745 ( pathogen-
associated molecular patterns, PAMPs) , H.ifs S FE0E &
A= BYRE ) etk , 7R MEFEAE A9 BE AR B R v A R R
FEERMET, P, % LPS BIRFSE R I 25 DT 5%
U £ S . TLR4 J2 B A1 W 40 i 28 48 R0 40 T
LPS fyRECIR I 2 4. LPS 4 #Y TLR4 {5555 S 47
152 2% 18 - MyD88 AR i/ AR 4 ) {7 5 2 18
AT s S e Ll ) TLRA-MyD88 #fi 5 5
SPIRAAH] TNF-o (B (G S5 4 ] LPS
755 19 TLR4-MyD88 HEAK#i 5 7 % 5 i 42 v /0 WAk
1 FATHIBESE A BN S 5 , TNF-o A1 IL-6 1955
FI7KF- S RNA AR #0452 4l (P < 0..05) , Hox
1L-6 AR o 3% (P <0.01) o PRI A5
i 1 AT LPS 17551 TLR4-MyD88 i i 12 B
AR RT, W ELX; TLRA-MyD88 )4 i id 42t A7 1
HIVE . AHEBR S sl LPS 75 519 RAW264. 7 41
MRS A AT RE S AR S 0 A0 B B AT G, FRA T
MTT S50, £ FT A7 52 56 7 7 A8 S s e 32 (20 wg/ml )
By T H e R AR (40 pg/ml) o

TLR4 2 5% - 1 W A R Ge UM 4 T LPS AR 2
PUNZZAR . LPS jl i 1k TLR4 4S9 2 515 518 %
P AN TR . SCRR[ 7 ] 4B TLR4-MyD88
M R A2 1 )3 B s 2 LPS-TLR4 &2 5 W3 i A 2 1
WA AR N AL, JET S 315 2205 5 0 5 RTE AL
ABIFTEE e WSS T 1) A A s A ) 57 S8 X LPS
%) TLR4 mRNA 0 il 11 11, 25 58 s S e
BEH LPS % T RAW264. 7 4iififd TLR4 mRNA f{)
k(P <0.05),

TRAM J& MyD88 JEAH i) 15 5% 53 s v TRIF
PG4k 43, W0 TRIF, 3% {k IRF3 (NF-kB 45{5
S S AT B B AT . PR B OR
TRAM 545 1 TLR4-MyD88 JEAR i 415 5 4
i A%, Mixd TLRs i A SZ R AT o 3] i
ST R FMEREIN ] LPS 175531 RAW264. 7 41 fiff TRAM
mRNA JZIK (P <0.05) , $2 7% S 41 il 48 Jd [5] 5~ #)
BETlS TLR A5 MyD88 K (115 545 T3 i 2%
PIAR X, T HL5 F 9% TRAM mRNA (26354 %

£ MyD88 A4 5 5 5% T a8 e oy, IREF3 J&—
DEE WG PIUR TR N R0 s K1, v LIS
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— RIT R RN 7 i
X IRF3 s BAT 6 VE .

NF-kB & — 2 5 Ay A 5 s R, & i) ] 4 4
(RS R T IR Al KOS I R A 0 A IE 4
Jir NF-«B E=Z 504 T AT, 5 HAH 4 kBa

AHZE A, A L BA 70 20 it o o S R T RS . 2 4
Z AT Can R T Al AR AME S &
o A7 (A S 2 A T, W7 DO R S 0 B DO
(fFE IKK-1 IKK-2 | NIK 3 Ff g ) , AT i IxBa B
Rk, B R 1k 1 IxBa ¥2 2R AL S, Bifi B B 28 1 6 1A 1%
fif, NIl NF-kB 9 Bk, K A A% e o, ifF A\ 20 A%
A BIAH O JE  1) B% 5f . TR {178 1 Western blot £ il
IxBa HYREIR KT, & B S WE RE M ] TxBoe (1 B2 1k
K, BEEDFRATHI TcBa AYBERR AL 8 )5 , NF-xB
()36 PR AR Ab 5 1, EMSA 25 5L I 7R o R 4 s T Ak 34
12 h J5 ,NF-xB 75 PE%E LPS 410 & F B, NF-xB (1)
AL 2 B, R, B 9 4R s S AT A a0
MyD88 ={EAR A 114 5 5 iz 38 o6 v 9 TKK {553 % 19
TEAL , DT 1) 240 B ) 4n TL-6 AR -

25 LTI, AS i Y 4 s S W] BB 3E L B0 ] TLR4
S0 MyD88 B (115 5 i 38 1 v NF-kB {5 fk
A1 IRE3 (R At , T 400 o) 200 6 PRT - B9 R 8, AT 2K 1) 417
il JERE SN VR o ASBIF 5T R S M il LPS 515 1Y
RIE VPR T IR, A F A PN R R
BB E | Sy Al

SE 3k
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