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Mechanism of Modified Erchentang on Signaling Pathway of TLR4/MyD88/NF-xB

in Lung Tissue of Rats with Chronic Obstructive Pulmonary Disease
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ZHANG Guang-yuan, SHI Long-tao, XU Li-li
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[ Abstract | Objective: To study the effect of modified Erchentang on expressions of Toll-like receptor 4
(TLR4), myeloid differentiation factor ( MyD88 ) and nuclear factor-kB ( NF-xkB) genes in the lung tissue
homogenate of rats with chronic obstructive pulmonary disease (COPD). Method: Forty SD rats were randomly
divided into normal group, model group, modified Erchentang group and EVP4593 ( NF-kB inhibitor) group. Rat
COPD models were prepared through cigarette smoke and tracheal dripping with lipopolysaccharide (LPS). After
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the modeling, normal and model groups were intragastrically given normal saline solution, EVP4593 group was
given EVP4593 (1 mg kg ') through subcutaneous injection, and modified Erchentang group was given
corresponding herbal drugs intragastrically (10 g-kg™') for 14 days. The levels of high mobility group box 1
(HMGB1), chemokines CXCL-2, CXCL-3 and monocyte chemoattractant protein-1 ( MCP-1) in rats serum were
detected by enzyme-linked immunosorbent assay in rats serum. The expressions of Toll-like receptors 4 ( TLR4) ,
myeloid differentiation factor ( MyD88) and nuclear factor-kB p65 ( NF-kB p65) mRNA were detected by Real-
time fluorescence quantitative PCR ( Real-time PCR) method. Western blot were used to detect the levels of TLR4 ,
MyD88, NF-kB p65 and p-NF-xB p65 protein. Immunohistochemistry (IHC) method was used to detect the
localization and expressions of TLR4, MyD88 and p-NF-«B p65 protein in the lung tissue. Result; The mRNA and
protein expressions of TLR4, MyD88 and NF-xB p65 were increased significantly (P <0.01) in model group
compared with normal group. The levels of HMGB1, CXCL-2, CXCL-3 and MCP-1 in the model group were
significantly higher than those in the normal group (P <0.01). Compared with model group, expressions of TLR4 ,
MyD88 and NF-kB p65 mRNA and protein were decreased significantly (P < 0.05) in modified Erchentang.
Conclusion: Modified Erchentang may inhibit the inflammatory response of COPD effectively. The mechanism may
be related to the inhibition of the expressions of the signal molecule genes involved in the TLR4/MyD88/NF-xB

pathway and the reduction of the release of HMGB1, CXCL-2, CXCL-3 and MCP-1.

[ Key words ]

chronic obstructive pulmonary disease ( COPD ); Erchentang; Toll-like receptors 4

(TLR4) ; nuclear factor-kappa B p65 (NF-kB p65) ; monocyte chemoattractantprotein-1 ( MCP-1)

15 14 BHL 2 14 i 952 955 ( COPD) S DU 32 FRAS 528
ST] N R AR B R R G508 A RE MR
COPD ) BAL il 32 2 52 4o o o B 55 % W, Toll
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10 g, BREz 10 g, #4517 10 g, # R 6 g, K% 10 g, #1 PCR3I#F3

FIAR 10 g,503 10 g, 25 T 10 g, Hu ¥ 10 g, 1124 Tablel Primer sequence of PCR

10 g, HH 55 ¢ ¥ A0 = JuBE 254 7= iy rh 25 T Sy - K

Wiki , it = 4 ) & 1509001H, 1502001 H, 15040028, /bp

15031258, 1505002W, 1507001W, 1507007W, TLR4 i 5'-AGGGTTTCCTGTCAGTATCAAGTTT-3' 140

1508001S,1503001S, 1510007H, 1502001S, LPS A Tl 5'-TGATGCCTCCCTGGCTCCT-3'

RIPA HAl /M2 (It mREEMNFEERL MyD88 [ 5'-TATACCAACCCTTGCACCAAGTC-3’ 134

A, #5435 8 701C036,20160928 ) ; EVP4593 ( NF- Fi# 5'- CAGGCTCCAAGTCAGCTCATC-3'

kB f#I37, 35 [# Selleck 2 #], 5 S490203) ; K fil NF-kB p65 i 5'-GGAGATTACTGCCCTGGCTCCTA-3' 153

HMGBI1 (RIS R AR W R A IR A R S E- T 5'-GGAGATTACTGCCCTGGCTCCTA3'

EL-H1554¢) ; K, CXCL-2 f1 CXCL-3 {5 & ( #7% GAPDH I 37 5'-AGGCCGGTGCTGAGTATGTC 3" 122

Ay T RA RN, f#itS 50k
3771190428 ,3771190429) ; MCP-1 K E it ¢ G0 125
B 7 ( ELISA) 320550 & (g st 2% DU AE B BL 42 A &)
#E45 20170708 ) 5 & RNA 45 B 50 &5 (7 a0t i o
R BR A AL 45 086001 ) 5 cDNA J7 75 54k
R &L TR R G (3£ [F Sigma 2 A, 5 55 A
0000123564 ,H9627 ) ; &1 Y i ([ 24 4 A 4k 2 351
AR 2 A, it 5 71014544 ) ; SYBR®  Premix Ex
Taq™ M7 & ( H A Takara 28 &, 4t 5 AKA403) ;
/NEBTR B TLR4 —41 ( £ [ Santa Cruz A ®] L5 #
J1016) ; B 3 40k B Ar ic L0 F bt R e e Bk & A1
(Ig) G (H + L), % ¥t K BUH b #E-3-8% 1R i = A
(GAPDH) — 4 ( % [ Immuno Way 23 #] , 41t *5 43 5
k7 BO101, B4501 ) ; 4t ¥t K Bl MyD88 — 41 ( 2 [H
Abcom 2 &, #L 5 GR-193027-2) ; f ¥t K B NF-«B
p65 —Ht, RPL K ELBEMR Ik (p) -NF-kB p65 —471 ( %
[ CST A7), 4t 43 5 o 82425,30338) 5 AR 1 %
W FRic F iR e P2 3K A (Ig) G (L 3T Trans Gen
Biotech 23 /], fit*5 K31105) ; DAB & (A7) £ (b 5
Solarbio F fR 2 7], #t 5 20170628 ) ; ECL #8 # & )¢
WA & (db ot Aok EEH B AR AR A AL # S
ZD310-6AC04D ) ; HoAth i 751 3445 0] 5 o B 24 K 2= F}
WS 5 e $244E ; TLR4, MyD88 , NF-xB p65 , GAPDH
() PCR 5143 th 5 H B AP AR (dbs0) A R A #
WG 51T LR 1,

1.3 {¥ %% Biofuge stratos %! £ F & 4 C B L #L
(L E M A FE]) ; Powerwave XS B4 i K 49 1l B A1
X ([ Bio-Tek 23 7)) ;1575 A 4> [ 2 B b BE B AL
( A &2 ) StepOnePlus %1 52 1} 58 Y6 42 | B4
it % 2 52 7 ( Real-time PCR) 4 ( 38 [5 ABI X254 FR
N Fo HA I 4 EG1150 U 24 AL, RM
2265 # 4 [ S5 U) R AL (T8 E Leica 242 H]) ;20486
T A4 ( H A Olympus 24 7)) s DYCZ-24DN &Y

T 5'-TGCCTGCTTCACCACCTTCT-3'

A 1 FL VKR B 5 B (b B s — A3 ) o
2 Hik
2.1 JpeH BRI 54525 40 HOSD KERBENLF
PIor oM IEE 4 BEALL | BRI IR A1 EVP4593 4,
2 BESCHR [ 19-20 ] J A% 5480 21 115 39 ] 4 COPD K [
B, R IR LA AR 10 g-kg ™ WEH (ig) , A
RTHIAIE S e B 3% ) e 1 2 S o 1 o T B A T
4 ig AR B A= 3 R K, EVPA593 41 iz R v 4
EVP4593 4K | mg-kg ™', K 1 W, BELL T 14 d,
2.2 ELISA #  Ifi 3% o HMGBI, CXCL-2, CXCL-3
I MCP-1 & LA 10% B K A SRS RR B K B, i 32
Ffk B M 10 mL, £ & 2 h J5,4 C & O
3 000 r-min "' ,10 min, Bt 3%, -80 C{#1F.
MR IE . ELISA 32, ™ 4% 4% 12 7] & 50 W1 45 i 47 4
fE o FHBERRLAE 450 nm P 2 WO EE A, B bR ifE
M4k, i1 & i 3 1 HMGB1, CXCL-2, CXCL-3 f
MCP-1 Ay FiE
2.3 Real-time PCR #;ill] TLR4,MyD88, NF-«xB p65
mRNA 35 #% BB RNA 32 BOR 7 & 309 45, )
50 mg K EUAT Al 20 21 b SR UL RNA 584040 ok &
A 2 WG BE Ay s Aggo s B Ao/ Aggo 1, 715 RNA
Sl IR BE . 3 HE SE cDNA A 3 i i SR &
T A5 cDNA G BT R RN, AR A R
25 C 5 min,42 C 40 min,85 C 5 min,4 C 10 min,
TE33 PCR AL H 4T cDNA & R . #% Real-time
PCR 3551 &5 v BH Bc il 2 v 7K & |, 7£ Real-time PCR {%
HEATY R . B cDNA REAS S G ) W R R A
F,— R H AR R S Y5 Y 0 — Ao
GAPDH FEsPEd 519, R 5544 95 C Fil 48 P
10 min,95 “C A8 M#: 30 5,60 °CiB k ZE#H 1 min, &5 40
G, BT 3G M4 s e 2. F R o A
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TLR4 ,MyD88 ,NF-xB Fl GAPDH & [ fit 4 4% i 2% , 15
&Sl C, H, VIR —FEA ) GAPDH ) C, (E1E R
WZ, AR 27 H A3 AR X R A i
2.4 HEPRPLENIE R (Western blot) il fifi 26 21
TLR4,MyD88 ,NF-«B p65 Hil p-NF-«B p65 # 13 ik
K HT RIPA S 32 BUAR 11 T, I BCA 32 K6 il B
AR R 4 % SDS EREZE sl 100 pg &
it e BR G R A, AW S5 min J5, H 10% SDS-
PAGE #E JiE 1 Uk 43 5, HL UK 4% 17 O We 4 Jie 80V,
30 min, 73 B¢ 120 V, 1 h; ] B I5 46 () PVDF i
Frt I, e B 2% 10 120 V, 1.5 h, BE 45 R 5,
37 °C 5% BSA 314 2 b #ie vd W] A5 35 DA 9 A R —
U121 000) , Jin A Fi B B e 4 St K B — 4t
TLR4,MyD88 ,NF-«B p65 Fll p-NF-«kB p65,—#i 4 C
0 Ao 05 Y R A R 3 A O B S BT S TG
HRP —4i(1:2000) ,37 CREMmEIRBEF 1 h; YEBE
J&i . ECL & 6IRR & & 6 B 5 o %I 1A% 43 #r
KRG, W E £ H %4 NS GAPDH F)O %
A, 5 A SR AR B A B I A X A i
2.5 Ak TLR4 , MyD8S, p-NF-xB p65
HEFRIE 75 CH W MBI 2K, 3% H,0,

REL VBT 38 480 A 0 it , fdcinle $A 08 52 0 D, et K B — it
4 C i, e &= A1l F 4% 16, m SABC T 4F
W, DAB Yeft, JRORFEZ Y, B o B IR DURE R
R W (PBS) AR — B, LA B A1 BH P R A BH A X
HR o DAARE B (o 00 Ry Bk 2 3, R S 8 G o i
RO, kYR I 10 A S A ER A AR D)
P 5 B WO B A (ST Y918 .

2.6 FiteEab B R H 4t o SPSS 18.0
HEAT AT e B ERLR ) & 25 R, Z AL R
FA 25007, LA P <0.05 Jp 22 %A Gt X,

3 £#R

3.1 KR —BeROL SCoR gl oo, I & 41 K R4 R
RO, — ORI, TEAE T . BERLZ RN BRI ik
WA BT 2 AT B W iR o o A 3 BT R BE
EVP4593 H3bT- 1 H AR EH I,

3.2 % COPD K R Iij% HMGB1, CXCL-2, CXCL-3
I MCP-1 & 5520 5 1F 5 241 b A, #5578 4 il 75
HMGBI1,CXCL-2, CXCL-3 fil MCP-1 & & & & F &
(P<0.01); 58RI e, EVPA593 Fll — Bk i sk
4 HMGBI1,CXCL-2, CXCL-3 1 MCP-1 & & H & &
A>(P<0.05,P<0.01), WLFE2,

*x2 ZBRZHMEEX COPD XI5 HMGB1,CXCL-2,CXCL-3 #1 MCP-1 $ S/ (x +s)

Table 2 Effect of modified Erchentang on levels of serum HMGB1,CXCL-2,CXCL-3 and MCP-1 in COPD rats(x +s) ;Lg-L"
2 5 n F i/ g kg ™! HMGB1 CXCL-2 CXCL-3 MCP-1
T 10 - 53.35 +0.78 40.37 +0. 45 50.31 £0. 41 70.35 +7. 31
T HY 8 - 234,15 +5.31" 187.29 +4.57" 147.52 £3.55" 167.22 +8.61"
RNk 8 10 187.52 +2.34% 88.29 9. 53% 82.71 +1.51% 74.63 £8.05%
EVP4593 9 0. 001 136.21 +6.71% 84.87 £3.16 85.75 1. 64 68.23 +8.33%

e HIEHA D P <0.01; HEMA KD P<0.05,7 P <0.01(£3~5[),

3.3 % COPD &k [ jifi 41 41 ¥f TLR4, MyD88 , NF-«B
p65 mRNA RIKMRZ M 515 41 e, 185 A0 4 fifi
#4141 TLR4, MyD88 , NF-«B p65 mRNA [/ % ik i %

£3 ZKiZMKEX COPD % R AHifA4 TLR4,MyD88 ,NF-xB p65 mRNA ik

T (P <0.01) ; SHEIRIA LA, EVP4593 Fil — Bk
Wk 41 TLR4 , MyD88 , NF-xB p65 mRNA f) 25 ik ¥ 1
BREME(P <0.05,P <0.01), W33,

U8 (x +s,n=3)

Table 3 Effect of modified Erchentang on expression of TLR4,MyD88 ,NF-«B p65 mRNA in lung tissue of COPD rats(x +s,n=3)

21 5 Fl /g kg ! TLR4 MyD88 NF-«B p65
EH# - 1.48 +0. 11 0.33 £0.05 1.96 +0. 02
A - 4.97 +0.07" 2.88 +0.04" 6.12 +0.21"
Rk 10 3.45 0. 02% 1.55 +0.21% 2.18 0. 07"
EVP4593 0. 001 2.09 +0.03% 0.93 +0.03% 2.44 =0.03%

3.4 X COPD K RlJili 20 41 %) ¢ b TLR4, MyD8S,
NF-«kB p65 F1 p-NF-«kB p65 5 [ 3¢ ik /K F 152 I
. 68 -

5 IEH 4 e, B2 il 241 21 TLR4 , MyD88 , NF-«B
p65 Fl p-NF-«kB p65 5 [13RE B EW M (P <0.01)
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SRR e #, EVP4593 Fl BR 1% Jin bk 41 TLR4,
MyD88 ,NF-xkB p65 il p-NF-xB p65 & [ 1y F ik
Bl A% (P <0.05,P <0.01), W & 1,

MyD88
%4,
3.5 Xt COPD Jk FJifi 4141 TLR4, MyD88, p-NF-«xB NF-B p65
P65 7 ik 1§ 1
3.5.1  %F COPD K BUM 4141 TLR4 3 ik i 5% 1 I
TLR4 B 26 3 76 4032 AR5 |- 1 200 M 0 VAU 40 M xrn

FPPE KL 20 A L I 2 R I N R 2R RS- LA
A MR - AR e, WL 2, HSIEW AR
B, BRI R BRI AL 40 TLR4 48 A Y 05 1 3% T
(P <0.01) ; SRIRIA] L, EVPAS93 Hl — Rz fin
WRZL TLR4 8 H B £k B F MR (P <0.01), W
xS,

TLR4

A IEH2H 5B AEAELA] ;€. EVPA593;D. BRIk (15 2 ~ 4 [])

E1 XRAAZS S TLR4, MyD88, NF-xB p65 F1 p-NF-«B p65 & 8
Fix

Fig.1 Expression of TLR4,MyD88,NF-«kB p65 and p-NF-xB p65

protein in lung tissue of rats

R4 ZFRFHMEEX COPD kX RAHHZA TLR4,MyD88 ,NF-«B p65 EARIEMEI (¥ +s5,n=3)
Table 4 Effect of modified Erchentang on expression of TLR4,MyD88 ,NF-«kB p65 and p-NF-«B p65 protein in lung tissue of COPD rats(x +s,
n=3)

2 3] /g kg ! TLR4/GAPDH MyD88/GAPDH NF-«B p65/GAPDH p-NF-«B p65/GAPDH
T - 1.52 £0.07 1.85 +0.05 3.72 0. 14 1.28 0. 12
LAY - 6.49 +0. 17" 6.12 0. 11" 7.26 0. 15" 5.95+0.21"
RNk 10 2.31+0.11% 3.86 +0. 137 5.01 +0.25% 3.29 +0. 127
EVP4593 0.001 2.04 0. 12% 2.15 £0.09% 5.36 +0.22% 2.41 0. 15%

B2 ZBRiZAMABK COPD KRAAR TLR4 E B REH W
(IHC, x400)

Fig.2 Effect of modified Erchentang on expression of TLR4 protein
in lung tissue of rats(ITHC, x400)

3.5.2 X COPD K fifi 1 41 MyD88 3k ik 1t 5% i
MyD88 [FH % 35 7E i P 20 f L il W5k 240 it 70 i 3
| i S i O 0 A o oy o 7 R L
5 IE 4 b AR 20 K BRU 28 4 b MyD88 1 Y
FiRWETHE (P <0.01) s HHIALZ L, EVP4593
BRIk 4 MyD88 45 11 (1) £ 3k 2 F B (P <
0.01), W35,

3.5.3 X} COPD K[ Jifi 2 41 p-NF-«xB p65 ik 1)

B3 ZBRiFmMEX COPD X R ATHSR MyDS8 & B &k X8 &
(THC, x400)

Fig. 3  Effect of modified Erchentang on expression of MyD88
protein in lung tissue of rats( IHC, x400)

S0 p-NF-kB p65 FH k2 3K 76 il B Wi 20 Jf 4k 2
O O w2 ) R O S S QD 0R oY ~
o, WE 4, 5IEH 4 i, B Ak BRI 4121
p-NF-kB p65 £ &5 B E THim (P <0.01) ; 54
RIZH L #, EVP4593 Fl PR Nk 40 p-NF-kB p65
HARREWBREEAR(P <0.05), WEKS,
4 itig

COPD 11y 3= % 95 A 22 A W% g 58 A T7 28 il <
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El4 ZBRizamk3 COPD X RAHLR p-NF-«B p65 EARIAKH
fig (THC, x 400)

Fig.4 Effect of modified Erchentang on expression of p-NF-xB p65
protein in lung tissue of rats( THC, x400)

I HE, WO T OB R BE W, 2 O L AR O R
S COPD e dk 0% 9, T # fk i, & T rh
(PR /N 1| S AT A TR
WA L, Bl AT ) L B0 R Pkt B i ) S
Wi 5 30 ) AN K2, R 2R 5 M ORE AR s AR ek s, T
SRR s B B SE AT LA A A
PP Wi kg 5 BRI IR T3 el RS R T
s i, BRI IR 2 R R B A
BRE VAR BEZ gy AR R T T2 e
AN 2 BRI AL s R B AT R E
W5 FIAR 58 S A R IS IR 5 1l 25 AR ke
P71 25 3% 538 4% T Wi 3E il f IR

£S5 ZBRiAMBKIT COPD X RAHLHZ TLR4, MyD88, p-NF-«B p65 BB RIZM M (5 £5,n=3)
Table 5 Effect of modified Erchentang on expression of TLR4 ,MyD88,NF-«B p65 protein in lung tissue of COPD rats(x +s,n=3)

2 ) F /g kg ™! TLR4 MyD88 p-NF-«kB p65
EH - 1.52 +0.07 1.85 £0.05 3.72 +0. 14
A - 6.49 0. 17" 6.12+0. 117 7.26 0. 15"
Rk 10 2.3120.11% 3.86 0. 137 5.01 =0.25%
EVP4593 0. 001 2.04 0. 12% 2.15 +0.09% 5.36 +0.22%

R R A7 RN AR B Ak OF- i 5 b it 3
i, AN TS o SHE RN T 8 TR K, O BRI
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