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[FE] B W50l I6 0O i 205 (LPS) 375 2 i /0 BR S M Il 5 15 (ALT) R Bl 36 2808 B /R AL . F53% : SPF %
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LA T B8 i 0 ] TLR4/NF-«B/NLRP3 {5538 #% i 1M %] it 41 2UE B4R 372 1 .

[aéi}imil] Wi Al G VR B S kB Toll #3214k 45 Nod FEZ KM F1 3

[hE4SZES] R285.5 [ X#ktRiIZEE] A [XEHS] 1005-9903(2017)22-0143-06

[doi] 10.13422/j. cnki. syfjx. 2017220143

[ M4 HRRMAE]  hitp://kns. cnki. net/kems/detail /11. 3495. R. 20170906. 1345. 024. html

[ HARAE] 2017-09-06 13.45

Effect of Chuankezhi Injection on TLR4/NF-xB/NLRP3 Pathway in
Mice with Acute Lung Injury

WANG Kai, LIU Xiao-hong "
( Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract ] Objective: To study the effect of Chuankezhi injection on lipopolysaccharide (LPS) -induced
acute lung injury (ALI) in mice and its mechanism. Method: The 48 SPF grade female C57BL/6] mice were
randomly divided into normal group, model group, dexamethasone group, and Chuankezhi group, a total of 4
groups, 12 mice in each group. Each mouse was intraperitoneally injected with 0.2 mL+d "' in Chuankezhi group,
once a day for 7 days. The mice in the dexamethasone group were injected intraperitoneally at 1 mg-kg ' per day
for 3 days before modeling. The mice in model group were injected with equal dose of normal saline while the
normal group had no treatment. Except in the normal group, LPS 0.1 mL (0.5 g-L™") was injected
intraperitoneally on the 8 day, and the mice received 25 pL (0.5 g-L™") by nasal drops after ether inhalation for
anesthesia to establish ALI models. Detection was conducted after 24 h. The expression levels of tumor necrosis

factor ( TNF) -a, interleukin (IL) -18 and IL-18 were detected by enzyme-linked immunosorbent assay
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(ELISA ). The expression level of nuclear factor-kappa B ( NF-xkB ) p65 protein was detected by
immunohistochemistry. Western blot was used to detect the expression levels of p65, Toll-like receptord (TLR4) ,
Nod-like receptor protein 3 ( NLRP3) and cysteine aspartate protease-1 ( Caspase-1) protein in lung tissues, and
Real-time polymerase chain reaction ( Real-time PCR) was used to detect the expression of p65 and TLR4 mRNA
in lung tissues. Result: As compared with the normal group, the levels of TNF-o, IL-18 and IL-18 in serum in the
model group were increased (P <0.01); the expression of p65, TLR4, NLRP3 and Caspase-1 were increased;
p65 and TLR4 mRNA were increased (P <0.05). As compared with the model group, the levels of TNF-a, IL-18
and IL-18 in serum in Chuankezhi group were significantly decreased (P <0.01), and the levels of p65, TLR4,
NLRP3 and Caspase-1 protein and expression levels of p65 and TLR4 mRNA were also decreased (P <0.05).
Conclusion: Chuankezhi injection can effectively improve the injury of lung tissues induced by LPS in mice with

acute lung injury. The mechanism may be associated with inhibiting TLR4/NF-xB/NLRP3 signaling pathway to

protect the lung tissues.
[ Key words ]
(TLR4) ; nod-like receptor protein 3

SVER] (acute lung injury, ALT) S HAS P 0
W T 9 S 4 SR N R A B 1 B 2 — o R
A BRI R A AR ALT 19 & ML vh k5 4 B A
F, 2 R0 AR R 7 RS 5 38 B84 T 5 2% Y 1) 2% 3
B Toll #5321k 4 ( Toll-like receptor 4, TLR4 ) &
g £ ¥ (lipopo-lysaccharide , LPS) [ B 3 52 {4 | i i
RN L N A5 5 B 5 0 B, O T OB A e I -
kB (nuclear factor, NF-xB) , % Zfifi 4 0E [ T F1 1 44
SR AL U S B ALL
S g il TR b i T A R A3, Z2 R E S AR B A0
4% (interleukin, IL) -18, IL-18 A9 43 34 75 & Nod #£
Z K% 3 (Nod-like receptor protein 3, NLRP3) %4
PR/ B B o I T A AR R 2K
2y, F R R R RO A, B R B AN R
Flig Z R R b FE T SCE R B 8
BEL € P i 3 255 07 W% 2% 8 05 , s R Ak i 357 L R
A4 T T 36 T SR T VR R AURE O I R AR 2
A E B WS R S0 v e W TR T SRR T DA AR R
AE PR L6 S5 0 537 5 47 B 4 10 Wi T 3 1 ¥R
S e 353 40 K B T 37 P 5 AR e SR 52
IR T RV PP P A A S AR SR AR AT DL o
g Wk AL B 3-2% B ( phosphatidylinositol 3-kinase,
PI3K) #I NF-xB 5 %5 38 9l 2 LPS 5 T HY il 318 2
A ELI T YA VE PO ALL B YA T 28R AL FEBL
il AN B o PRI AR B S E A S ALL /)N FRBEAY
WL Wi AT 36 1 PO ALL IR Y7 VR, 3 H 2
738 i ] NF-reB 55 38 e A1 NLRP3 48 iE /A 8
WA 6 9T VR R, o iim IR b W T3 U S 0RO
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1.1 Y SPF M C57BL/6] /NEL 48 H 18 ~
20 g, )R B LR sh W s R B, SARIIE S
SCXK(1)2013-0002, S5 5h ¥ i T k@it 1) M
Hh R 2 R SLI S e B DL S b e . L P AR
T kL K IR TR

1.2 350 LPS(3E[H Sigma 247,45 12630) ; i
FAMIEIN F-a (TNF-) , IL-18, IL-18 X5 & ( 3K [
Invitrogen 2\ &), #tt 5 43 % & EPX01A-30622-901,
KMCO0011,BMS618-3) ; TLR4, p65, NLRP3, Caspase-
i 7 -3 -8 R M = B (GAPDH) — 4t (I 2 7 [
Pik) (FEE Abcam 24w, #it 5 43 5 24 ab13867,
ab16502, ah214185, ab14367, ab8245) ., 5| ¥ 7+ %
GAPDH ( 112 bp ): L ¥ 5'-CCTGGATACC
GCAGCTAGGA-3', T i 5'-GCGGCGGAATGCCCC-
3"; p65 (150 bp): b ¥% 5'-GACGATCTGTTTCC
CCTCA-3", Fiif 5'-GCTTCTCTCCCCAGGAATAC-3";
TLR-F (140 bp): I ¥f 5'-GGTGAGAAACGAG
CTGGTAA-3', T Jif 5'-ATAACTTTCCGGCTCTTGTG-
3', )T MR IR AE MRS Bl L. Trizol 4 RNA
PP A, M-MLV 33 e s i, SYBR 35 & (36 [
Invitrogen 2% &), #tt 5 43 5 Ky 15596026, 18057018,
4472903 ) ; BCA FE HW E A & ( LilEE = KA
BARA R~ L #E 5 P0010) ; RIPA ¢ i (56 [
Thermo /4 7], %5 89901 ) ; 75 K R -JH 4L (HE) e
W (LR AE B R 2 7] #E 5 rbr00057) o
L3 240 M ZERAN (AL R 25 250 e iy A BR 2
Al 51411032) 5 Wi W] 3E VE I ()7 M P R 2GR
o — M m BEBE L 4t 16041801) 4 CukAfR % H .
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1.4 {28 ZMQS50F01 7 4 4 /K #8 ( 3 H AW

Millipore 23 ] ) ; DMI 6000B # {3 B 5t 2% 1 i3k 5 ( 2.4.2 AR EMEE AL 4% 2 R

[E Leica 2\ 7)) ; Centrifuge 5702 %Y & =15 33 25 .0 L
(181 Eppendorf 2% ®] ) ; BT124S B 73 #r K (18 [
Sartorius 23 #] ) 3 Victor X3 %1 £ I G B A5 1% ( 3 [
PerkinElmer /A @] ) ; Fluor ChemE % ECL k2% & 1Y
([ CB AR ) ; Q32871 R R & AL ()7 M ke
AP R A BR 2 7] ) 5 7500RT-PCR X ( € [ Applied
Biosystems /A F ) ; 5 Fl KL A% £ W 4 (1 [E Eppendorf
/), PowerPac Universl % /N A 3 5 Bk & 4%,
GelDoc BUBEKE AR 73 1 2 58 (£ [ Bio-Rad A H]) 5
XW-80A 735 Jig 1 13 48 (LA 52 Sl A BR 2 AL o
2 FHiE

2.1 AV A 2R VR S U S LPS i 4/ B
Jiti 4B AR D 2 ST JE AR R A 8 KIS UL I 3 o
0.5 g-L" " LPS 0.1 mL, Z B A BRBES , 4% /) BRI
B.0.5 g- L 'LPS 25 uL,HIfE AL #5751

2.2 FWrH S S KA AR B/ B M R
I 1 JA 2 BEBEAL I3 2H 15 40 O IE W 4 R R 20 | 58
KAAZH Wi AT VA2, B 12 H o MR YR AT 5L 56, Wi
AR NRE B E S 0.2 mL-dT (MY T
0.75 g-kg™') 1 R/d, ELE T d; h FE K 4 s AL
3.d 41 mgekg JEBHEST, 1 R/dESES Ay IEH 4
AN 2 G AR R B AR B AR OK RS A R
NGB RZ ER  R

2.3 ARACRAE GRS 24 h, 2% 2H /0N U R BRIBCIm
2704 mL £ 1.5 mL B8P, E 1 h )5,
3000 remin "B .0 10 min, W HC 1 )2 003 5 2 T
ANELE R IFARID, 20 CLRAE, & o 835 B A il
4% 22 B EE I E R ECA R, A R i
A il 4326 U A7 T = 80 °C, HI T 4 11 H 92 B 36 2%
(Western blot ) #1352 B} %¢ ) %€ & PCR ¥ ( Real-time
PCR) %

2.4 EAREZIN

2.4.1 IS 2 WL (ELISA) £ I0 if 3§ TNF-ar,
IL-18,IL-18 /[N B 40k HR Bk B I J5 , % 38 8 2 h,
3000 r-min "' B0 15 min, B EJZ M, T - 80 C
PRAF o WU A7 B ALY, ™ 4 i R U B 0 B R AT .
TE LB, i — E R BRI AR R AR A 0. 1 mL T B3
AL, S 37 CE 1 h, BRETH
SRz AU R A S A B ) T s A (2200 2 1Y
MiBeJE)0. 1 mL;37 CHEE 1 h J5 e, S R R
JE I E 30 min, A K LK. K0 450 nm K
570 nmZ&E T R OL I A, 8 G b v it 2 5 A% R

58, B CWEBL K, RGBT IR A S AL
YI 4 pm B R, B 2K G HE 4e €t S2% Bk
Bi T WLt 2 4005 B~ AR Ak
2.4.3 Ayl UL AR i ZH 2L NF-«B & 1 R 3A

KHPUAEYR-EYR - AR 59 (ABC)
R 2 2 NF-wB Rk o 3 & R At 09
PHE,DAB & 5, SR H] IPP6. O [543 BT 144 XF
B e H AL 45 R AT RRCR M E &= 0 i . K
Jr L o A B A% A W €8, NF-xB p65 FH M 48 f o i
R AR 7 NI i [ U L = S NP U (e R e e L
B, 25 P 4% £ BH P 40 B i AR S = BH P 40 B T R
il x 100% |
2.4.4 Western blot #; ] NF-«B p65, TLR4,
NLRP3,Caspase-1 2 H A FEx B - 80 CykKFH %R A7
1) 3 4> KE Sy, K W) NF-«B p65, TLR4, NLRP3,
Caspase-1 5 [ [ ik . Bl 202121 3%, fm A RIPA
S W P HUEE (1, BCA ¥ A€ &, L H )5 SDS-
PAGE B HL UK FE 5 BUBT AR B G , i H] Tmage T %
PEHEAT 2 8 50T o
2.4.5 Real-time PCR £ il NF-xB p65 #1 TLR4
mRNA (1K HU - 80 °C yKAH A7 (O BE b, #i 5 [
Invitrogen /3 ] trizol i $2 BB RNA J5 , i &
B eDNA, 3 5% 5 5 B ¢DNA 12 L 2 AR & o,
10 mmol-L ™" dNTP 1 wL,FEHLSI 4 1 wL, ¥ 5 RNA
2 wL,iBAJEF 65 C 5 min, & AVKKH, B0, 0k |
JA: 5 x buffer 4 pL, DTT (100 mmol - L"")2 plL,
RNAsin(40 U-pL ') 1 wL,M-MLVRT (200 U-uL ")
1 pL,37 °C 50 min;70 °C 15 min, —20 Cf7, #& M
UL R PCR B AA & : SYBR 10 pL, FifE514)
(5 wmol-L™") 2 pL, F#EZI# (5 pmol-L."")2 ulL,
S ) 2w, I8 4 D95 C 10 5395 C
5 5;360 C 20 s; @40 NMEFHF
2.5 Geitartr LEWARU v s o,
SPSS 19. 0 Ge it B 44 i 47 43 Hr, R FH B IH 3= O 22 41
Br, 4] be BT LSD 46 56, P <0. 05 KW A Geit
3 #£R%
3.1 Wi AT YA TSRO /N B I R RE B TNF-a,
IL-18,1L-18 F R SEI 5 0E % 41 A, A 2
TNF-a,IL-18,1L-18 & 3 F+ & (P <0.01) , Al
21 L3, Hb ZEOR AN AL FIG W] iR 4] TNF-o, TL-18, T1-18
WEREAL(P <0.05), W&k 1,
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x1
n=12)
Table 1

i 7] i Xt /N B ML i A TNF-a, IL-15,IL-18 & BRI (% £,

Effect of Chuankezhi on TNF-«, IL-18 and IL-18 in serum

of mice (¥ +s,n=12) ng-L7!
21 51 l %_ . TNF-a IL-18 IL-18
/g kg
Ew# - 3.06 £0.41 26.32 £0.87  363.37 £43.35
FER - 5.34 +0.37" 39.69 £0.94" 590.63 +57.68"
HZEKA  0.001  3.62 20.46% 29.40 +0.74% 401.30 61.57>
i 7T & 0.75  3.98 +0.34% 32.96 +0.79% 454.36 +124.31%

VG IER AL Po<0.015 SEONA LR P <0.05 (F£2 ~
30
3.2 XIS BLAR AL I R O 2 I 45 A
T M, T R WL W, TG L 5% P A ER T K
IR i 6 ) A H B T B G 5 A AR 2 T AL i 9 4
Lok S 487 N I PP NTR A Rl = s S S R
R B P 4 e 5 i v ) e P S 4 5 5 S A 2
R, b ZE KA 2 R Wi 1T 3 2L i 90 254 PR 52 S 8 L R
P 200 i A T 2 9 P A ek T 96 B R AL A
JEo LA T,

ACIER B BRI Co KA D. Wiy iR (B 2 ~3 /)

B 1 mHAEST/NRATERARET N Z M (HE, x400)

Fig.1 Effect of Chuankezhi on pathological changes of lung tissue
in mice( HE, x400)

£ 2 WA XF /N NF-kB p65,TLR4,NLRP3, Caspase-1 & [ &%
Table 2 Effect of Chuankezhi on expression of NF-«B p65, TLR4,

B
7

3.3 XN 4 NF-«B p65 & 1 % 35 1Y 5% i
TEH 40N BB 2 20 4 200 M o B e e £ (AR ()
HS AL I 5 5 240 A% o s (s ) 5 A8 0 2 T AL ity 2
21 NF-kB p65 5 FHVE G35 SO0, o3 A T 32 S &
JEE 1 Rz I B RD Bl 3 b R A My, B B 2 T OE
20, BH P 2 I 7 ) AN AN 53 A1 E FH A 248 A e 5 v,
Bt I H M R . B T RS A, BH P 4
FEONTARE R LR B W A0 i il R A0
SRR 2] P A, b 2 K b 4 R T 96 2 40 A% BH
FEB B, WE 2,

B2 mAER/NRATAR p6s BB RIZM M (IHC, x400)
Fig.2 Effect of Chuankezhi on expression of p65 protein in lung
tissue of mice( IHC, x400)

3.4 %F /N B 41 40 NF-«kB p65, TLR4, NLRP3,
Caspase-1 #E FIRIAMY M 5 IE# 4 3, B4
NF-kB p65,TLR4 , NLRP3, Caspase-1 ik i & T+ 5
(P<0.01), BRI H, b 2E K 4 21 A0 WG 7T 36
ZH ) NF-kB p65,TLR4 ,NLRP3, Caspase-1 31k 2%
ik (P<0.05), WL&2,K 3,

3.5 &4/ Bl 4140 NF-«kB p65 Fl TLR4 mRNA
RiFE HIE®HLKR, KA H NF-«B p65 Fl
TLR4 mRNA Ay X Rk H B E T & (P <0.01),
5T 21 L A, Hb SE OK B 2H R B T 96 4H 9 NF -« B

Y52 (x +s,n=3)

NLRP3 and Caspase-1 of mice(x +s,n=3)

4 51 Fl /g kg ! p65/GAPDH TLR4/GAPDH NLRP3/GAPDH Caspase-1/GAPDH
EH - 0.24 0. 05 0.33 +0.04 0.43 +0. 05 0.36 0. 11
TR - 0.43 +0.08" 0.71 £0.03" 0.74 £0. 10" 0.63 +0.10"
Hb KA 0. 001 0.31 0. 06% 0.42 £0.03% 0.53 +0.07% 0.44 +0.08%
i 7T 6 0.75 0.35 0. 05% 0.54 +0.08% 0.62 +0.06% 0.47 0. 11%
p65 Fil TLR4 mRNA MIXF KRB EREML (P <0.05), 4 iFig

W3,

- 146 -

A A5 47 5 T 8 A5 R I B A G LS P £



223 B 22 1)
2017 £ 11 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 22
Nov. ,2017

pos S S S ;o
TLR4 * 89 kDa

GAPDH m 37 kDa

Caspase-1 *- 45 kDa
wees R D

A B C D
B3 BAE X/ B ZE 4R NF-xB p65, TLR4,NLRP3, Caspase-1 &
B RiEH#0
Fig.3 Effect of Chuankezhi on expression of NF-xB p65, TLR4,

NLRP3, Caspase-1 in Lung tissus of mice

*£3 A ia3t/NR NF-kB p65 #1 TLR4 mRNA RIER M (x £,
n=3)

Table 3  Effect of Chuankezhi on expression of NF-«B p65 and
TLR4 mRNA in mice( x +s ,n=3)

A NF-cB B %

451 Jgekg ! o NF-kB p65 TLR4
IEH - 16.52 +3. 41 1.00 +0. 00 1.00 +0. 00
(% - 48.73 £2.39" 1.78 £0.14"  1.71 £0.12"
HiZEAAS  0.001  21.52+1.89% 1.23 £0.09% 1.18 £0.07>
i 7T Y6 0.75  29.68 +3.61% 1.29+0.18% 1.3220.11%

TiE, JHL A 26 B0 v s 400 e i 3 8 R L PN B A
K i, R 110 592 56 A0 I DR IE 9% 28 B R 0 7E 201k il
Wi L EREREMS . LPS i[5 TLR4 &
F1 45 A 75 3 M 28 i 40 i DXL 1 %) B8 e, Al 43 5 | ke
(R AE T PR B B 2B BHIEW . ALL B T
B S G < B M IO O 3 A i,
PIAR &, 995 PR ALk 0 2 42 1R S B0 55 10 b 2 o, ik
R &AM, BT, AP L8N T ALL By
IR HLE 5 NF-xB {555 38 i A 5C 5 3 4F 3k , NLRP3
MR /INMAAE Ry HLAAR G 928 5 RE SR PG & 2B 2o it o
HoAE W AE . E AL 5 0E R A% L,
NLRP3 R /MK RE WS 5 Caspase-1 (193 1k, fi¢ #F
R 4o T IL-18, TL-18 f 4y w7 . [ i,
NLRP3 4 /N hy 45 B 5 0 4 92 97 42 43E 17 8 1 3
JYH0 s . A WE SRS , 200 3 P R T LAY R LPS
TLR4 2545 J5 175 5 1/ BRI 408405 28 RE S by, I8 7 1
ML AT A i 30 A ROS 7= A, i i 9 i) IKK e,
IKKB F NLRP3 [ 7 14 , W1 B 7 NF-«B {5 538 f#%

7= 4 pro-IL-18, pro-IL-18 FI NLRP3 i % IL-18, IL-
18 {53
Wity AT YA T G W R B RO R R AR AR P A SR IR

/@0 I e = N sl B G A = N o R U

2N B L4 S i 81 e oA T

AR 22 201 245 #5256 iF B Wi 0] A 0] BB SE A R B -

53 WA -G P -4 I 2% A 15 Thl/Th2 P-4, I 7T L 40 i

IL-6,IL-17 % [H - i B > 5 it ol 38 36 m] L b 34

COPD K BRIt 2H 41 h STAT6 & 11, & 4 STAT4 & [

ik o LRI BF ST ERAIE SC T AT I 6 il S 0

HAGR P e

AHESEE i LPS %5 ALL /N BUBE B SiE B T W

A VA T B AT DLk LPS 5 S i /N BRI 5. s2

5 2% TR 3R B ity 1T 96 3 S VR AT A el il 8 43 /0N BR R i

Kl ¥ TNF-o 1533, #0fi] NF-«B F1 TLR4 2 H 1 &

ik JF F 98 H mRNA 1 7K °F; 8] B XF NLRP3 Al

Caspase-1 WU B R X B A TR EH, ¥ b

NLRP3 4 % (9 1L-18, IL-18 # 73 il , W1 fiff /) B A

PR . AN, B A0 9 22 35050 55 R B NF-«B Al

NLRP3 4 PE/NAJE 7= A e M i IR 7 i 2 A 2L

fis 22, — i, IL-18, IL-18 Fij 44 Y 7= A 4K i

T NF-«B {5538 i 09 0% , i LPS 5 TLR4 {45 &

AL NF-k B 55— J7 1 NLRP3 48 i /N 1 31

A LLYE AT R 43 0 4 46 40 it (X7 IL-18 1 IL-18,

— B ##1% , NLRP3 5 ASC 45 & I 5 3 Caspase-1

1%, Caspase-1 1 UL § 1L-18 A1 1L-18 43 i

SRR

25 LTIk W AY A S RAT DU A i AR TR

5 IL-1B,1L-18 , TNF-o 14 53 i 5 [8] B AT LR 9 /) B

fili 45 493 A 52 2 5 p65 , TLR4 , NLRP3, Caspase-1 5§ )

Fik, 91 F i p65 1 TLR4 B mRNA i % ik /K 5,

IR R 28 i RT3 T 5 AT R E L B0 NF-xB {5

538 P A NLRP3 52 1 /)N A (18 384037 X8 /0 BRIt 45 443 2

F R4 4 H , TLR4/NF-«xB/NLRP3 {55 % v] fig 23 1

il R bR T 2P s 5 45 1 B 8 a5 {H TLR4/NF-

«kB/NLRP3 {55l h NF-«xB F1 NLRP3 I 2 ¥ % i

KRB, LTHEZ R RO ST ESE—

R -
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