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3(NLRP3) ¥ s ki@ 38 dph) 2 AR K m ) F A E F S REBEN, A BEL RO AL A BER X oL IR T
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Signal Pathways Relating to Prevention and Treatment of Airway Remodeling in

Chronic Obstructive Pulmonary Disease with Traditional Chinese Medicine
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ZHANG Liang-zhi, BAO Hai-yan, SONG Qian-hong
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract ]

morbidity, disability and mortality. At the same time, COPD is always accompanied by pulmonary hypertension,

Chronic obstructive pulmonary disease ( COPD) is a common respiratory disease with a high

pulmonary fibrosis, chronic pulmonary heart disease, right heart failure and other common serious complications.
All of these cause serious financial burden for the family of patients. Airway remodeling plays an important role in
the pathogenesis of COPD. It is the progressive development of airflow restriction that induces the main symptoms of
COPD, such as cough, asthma and depression. Therefore, it is of great research value to explore the intervention of
traditional Chinese medicine (TCM) in the development of COPD by alleviating airway remodeling. Studies have
shown that multiple signaling pathways can induce progressive airway remodeling, and the therapeutic effect of TCM
has been frequently confirmed by experimental studies. TCM often has a therapeutic effect on COPD through multi-
target and multi-channel mediation. This paper mainly includes five signaling pathways that traditional Chinese
medicine can intervene COPD airway remodeling, namely matrix metalloproteinases ( MMPs) /tissue inhibitors of
metalloproteinase ( TIMPs) , transforming growth factor ( TGF) -beta 1/Smads, RhoA/Rho-associated kinase
(ROCK), vascular endothelial growth factor ( VEGF) /b-fibroblast growth factor ( b-FGF) and nuclear factor
(NF) -«kB. This paper briefly reviews the research progress of these five signaling pathways, and discusses other
signaling pathways that may be involved, in order to provide reference and ideas for future experimental research.

[ Key words ] traditional Chinese medicine; chronic obstructive pulmonary disease; airway remodeling;

signaling pathway; research progress
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Jiti S i JE i . MMPs/ TIMPs 7 il 15 32 /045 BE 25 1)
HIA R AR R & ¥ 2 EEAE A, B MMPS/TIMPS
RS- 5 25 L & COPD <3 5 %8 & A i B Z AL =2
— PO T X S 0BT e I 26 R TV A B i =
ZM1E

SFTEIPLS 350 RK RSx4, i
B D) Ja, A S B 9% O i R A Ak R N
(Real-time PCR) Il 5 Jili 20 21 v 3 i 4 J& 2R 1 -1
(MMP-1) , JE it 4 J& 25 11 #§-9 (MMP-9) Fil 4 J& & 1
il 2 24 i) 55 -1 ( TIMP-1) () mRNA 3Rk, foJ 41 41
fe2g s (THC) s T, 10 AY e 5t 25 (3 Al MMP-1,
MMP-9, TIMP-1 7E41 2 4 L RiE, &R ER 3
2H S 50 20 it 2H 21 2 KW ( BALF ) fr MMP-1, MMP-9,
TIMP-1 ) mRNA [ 3 35 #0235 FEAIG , 4 52 <048 B I
(g T, T e J5 2 19 LA S MMP-1, MMP-9 , TIMP-1 ()
F IR AR 58 2 BEAR, 0 LA e R e 2 Y B I S P
P8 WK W vk 36 97 AE AT AR S R AR MMP-1,
MMP-9 (1) 33k , A0 X 9 i TIMP-1, 3¢ 3% i B 1k
ECM iR H i, a5 B PH < B AR, K
S BF SR AR AT X COPD 36 7 46 T, 16 7 48 H
KI5 6 A, W) 5 , 8 FH I EK e 928 W% o
(ELISA) I 2 1M 375 v 1 4 M A 22-8 (1L-8) , 11 4f fifg
AR -10 (TL-10 ) F i 6 ¥ Uk W ( BALF) v iy B ot 4
J& 7 (4 -2 (MMP) -2, MMP-9, TIMP-1 L), &% % 1k 7k
KT, (TGF-B, ) K, 45 % B, IL-8,1L-10,
MMP-2 ,MMP-9, TIMP-1 ) %z TGF-B, /)3 ik #F ] i
Fh  IL-10 B B REA% . #2278 2R A5 % COPD i & ¥
(R AR, JC AL AT BB 5 2% Ay IL-10, ) ) 1L-8,
MMP-2,MMP-9 | TIMP-1, TGF-B, [ % ik4 X, T Wt
Y FERELL COPD <3 98 19 7 3245 4R TIMP-1 Al
MMP-9 >y 3 ZLAF 55 J7 ), Jf @ 37 COPD KRB AY
TR, 43 00 4 FH 3% 7% 5 (RT) -PCR, 25 11 e 9%
E[ 3 3 ( Western blot) | 22 fifi 26 42 o TIMP-1 , MMP-9
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fig, I B 00 2 A B R, P8 Y B ) BB AR 1 R A
W COPD JE < EE Y,
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TE S R b R 18 T O I AR Y R
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R MG W E A 2 dEEn, | B R E
1 55 22 1 240 L A0 R 0T 5 B I 22 41, Smad6 il Smad7
J& T4 B f) Smads GEE R 5L , 2% A Smad6 , Smad7 ,
JEFEAIK Smad2, Smad3 B B 2 1k 1 B2 AT LA A% 2 (14 BHL
A 27 4 A A O R S T, TGF-B, 1T il
1 26y A N A K B DL R /N AR A AR T Ok
% Smad2 F1 Smad3 i %, I B 2T 4k 40 B
SR ECM B & 5 DORL, ok <8 M R st &
AT IR FH 25 8 % TGF-B/Smad k4T + Bl A
B Ry B 3 3 5T AR A R L

XHEPY O 500 1k R Bk AT o B, R e
ELISA il 72 BALF iy [ 4 fifd 4 22 -6 (1L-6 ) Fl ] 7
4 200 J 1B) %G B 3 -1 (SICAM-1) (9 3% &, THC U 7€
KEMAL S ECM A CH TGF-B,, MMP-9,
TIMP-1 D) K Smad3/4/6/7 F1 T, I B4 Jig i 4 7 4 36
ik ,RT-PCR | % fiti 20 4 Smad3/4/6/7 ) mRNA 3
ik 85 R R & B T ) = 4 SE 5 41 Y BALF
R LY P 3 M 4 LG B 43 -1 (SICAM-1) , 1 48 i

3.
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A F-6 (IL-6) PRAL, i it de o B i, B 3 41
Smad3/4 ) mRNA F1 & 1 % i5 2 2 F B, Smad6 1y
mRNA FI#E (%5 W% LI, TGF-8, MEH KA H
W . T, T 7R 5 0 2 A 3% 25 4 s 7R 2
WS, HAA A 5 T b S B RN K
PR TE  FIE 2 1A L B AR PE IR AL, B & 4
JU T, KB 4 E AN IRV Ml (e 5 3 K 3 R S 56
L, JUH R v ) 2H 0 SR R R AR R AR EE 1B
5o BERWoR B W W N T R AT AR i K, O
A S BH IR SCTE W, K 1R 0T 22 o AR L
H 5 H Smad3 , 2445 Smad6/7 , I 1 2% 45 Smad4
FRE IR 2 3k, JF BRIk TGF-B, MR ILA K. M2
2L 1o X 48 4T i - B R H 4, )
Y AR COPD i D fER A4 A B WAL, IR R K-
PRET (HE ) Yoo X0 5% fiti 41 28 (14 T 25 Bl 4% 7 1 L2
JEBE, JF ok . Western blot Il & 7 4§ B i o H 119
Smad2 ,Smad3, Smad7 DA . TGF-B8, i % ik & M, 45
RN, A A REH BT B 41, 4#2/~7 COPD (1)
Jiti 20 41 & A= <l AR A v, TGF-B,/Smads {55
R B T OG0 VR T, B R ek i
il TGF-B,/Smads {55538 4 , 5 2 410 i il <6 598,
ST 3 S, ke 3 A I RE AV L E R0 SR i 5L
T BERELIEE XF COPD (436 77 1E F, LK BRM BF 58
X4 1AL I R, R A %2 4 4k Al Western blot I
KR 2 8% % % I (NF ) -«B, Smad2/3,
Smad7 & 1 ik, RT-PCR | & K Bl 41 41 TGF-B,
) mRNA 23k, 25 5 7R o 2 4 K BN ) B 3% 58
SRS RS E R A RE R K A 4 Y
21 2R A S B AR A T O T R 2R 2 K R Al 4
#rh NF-xB, Smad2/3 33k 34 38, Smad7 33K 8 59 ,
PRIt 6 5 JRUHIC o A 7 4 o A fili 28 2 b NF-xB 1) 36
ik, N TGF-B, ik, BEAK Smad2/3 (17K, 14
Smad7 KK, 3k T COPD [ S B EM,
3 RhoA/ROCK £ Si#%

RhoA/ROCK {5 53 % £ 35 Rho 3 i , Rho & [
PL K WLEK 26 11 W B2 Bl . RhoA 8 33 X} ROCK 1y #4
T A A A 0 S T LA v, DL R R M
K19 7= A i B 58 RhoA/ROCK {5538 % /£ COPD
SEEWE P R T EEERT, A &
SiE , W0 i 3 ST RE

HES L 30 ] COPD R % b BF 58 Xt 42, R
Z LR IR T W 5k IR YT Horh — 41 COPD f# 37,
FFBE S X HAA 3 o ELISA S kgl 3 2 £ 2 1 3
() ROCKI 4 3 35 7K -, I A6 DOy JUE % 7 LA 00 fie

4.

SRR R SR 5 K P EE AT 25 B i S5 2R
SR Bl Bl KO 46 e ) s D0 E S B LTSt ROCK1
FIRMKFRIEMSE . Z KBRS, Y E,
FHBE T W22 A BRI 2 280 1 o B AR Ak, I THC A5 )
Jifi 2023 Bk U 40 983 -2 ( Bel-2) , Bel-2 AHE X
(Bax) B9 % 4 # ik, RT-PCR I %2 RhoA 1 Rock I ,
Rock I 1 mRNA Rik, 25 EBR, S LRI an
Bel-2 (175 11 524, Bax f92E (#3515 5] 742
Ft, 7 RhoA F1 Rock T ,Rock Il i mRNA ik 3%
FAPH #1278 2 £ 4k % 07 7T 38 1 X RhoA/ROCK {5
538 [ Y T TR SR COPD (< B 5 ¥

[ 28 1) {5 %5 3l 1 Z — , RhoA/ROCK {5 %5
%A S AR B W S TE I R R R B R B E
Sz COPD R AT T2 3 8 A T B i ) ™ o 95¢
e, LIS 5 2 4 i R R JT, R 25 %) COPD iy 1
T F )& Z 38 #% 1%, RhoA/ROCK {5 5 3 % [W] #¢ JF
WA, XA R TR S IRARR
4 MEHNEEKEF(VEGF) , Bk F4EMEE
K EF (b-FGF) {5 S if %

VEGF 7 COPD &9k M in & i & B A =
HOHSH SRR EES S M HE KR E
bRz A i Y b-FGF f A 225y B4R, 78 40
I Py 38 58 DA R 43 Ak v RS B T PR 5 VE L b-FGF BB
%5 COPD [/ & 98 E #l 0F 5 3F 52, He 3 3 4 e
K00 i G 8 AR T A R AT

RZF DL 120 4] COPD % AR W58 X 42, b
BLA L, FF IR 97 0 5, 20 500 G D G 40 AR 3 1) il 2
fig , I F ELISA #: 1L-2,1L-4 ,1L-18 , VEGF ,b-FGF ,
Pz K7 (NGF) /) & &, I 38 1k 2% & 6k L
G0 1M1 355 £ 24 0 FH DG 48 bR % i, A0 aE B SRR (HA)
VEREE (C-IV) , ZFEH A (LN) 4R BR, W
Y B F I W Ry IL-2, IL4, IL-18, VEGF, b-FGF,
NGF,HA ,C-IV LN ¥/ FiGJ7 i, H LS 2 i ax g
FRARAE MG h 0y & B AT XA, PR A
P AT R 22 MR FIG YT COPD HR 2% 4 /< 18 7 98 1k
T, I A A0 Il 2T Al i 7 A . s R
T AR FI B Y C (R 6 COPD <3l & %8 (1 -+ T 1
AL EE S0 R RBENL >0 5 41, iR s, ok H
ELISA Jlj ¢ BALF ) VEGF, 53Uk Fi (SC) , 43 ip Y
B PERRE 1 A(SIgA) ,TGF-B, MKk, 45 R R B
R4 i VEGF,SC,SIgA , TGF-B, By & fk i TS24,
LR A R BCAR AT COPD &3 & ¥ /897 15
A% VEGF j3iA 4 6, TS @it x 30 B
R RAEAT IR L, ) J5 |, 439 iz F ELISA il THC
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W52 BALF, Ifi 3% LA K fili 40 20 tf VEGF, VEGFR-1/2
() 2R AR AL I 0 o 45 L WoR SR 20 K R 40 2K
B2 2 B A I O R 2 4, LI i P
VEGF, VEGFR-1/2 DL K fifi 40 41 f1 BALF i1y
VEGF,VEGFR-1 2 ] T 4l o P 1 48 il 2 Wity 2 %F
COPD kK R A3 5 %8 4 0 V8 F L 4875 FE/E AL
il 5 %F VEGF [ {5548 T /= AL M SIE A 6. =
ERECPL60 HoR BB  § FE BRI 2 )5
K H ELISA DL K filf /82 8 T g 32 U 5 1 3¢ =2
VEGF, ) fz -1 (ET-1) 3Rk, 45 R R, & UE
411 VEGF ,ET-1 FRik¥y52 B4, v] 146 dU g
g PH 1E COPD < 38 & #1, A/ F AL AT 6e A i 6
VEGF,ET-1 ) %k A %, T RR™ @i
COPD ¢ FUBE AR, I 46 0 AN TR) 26 A R A SF 1 L E
4 B A AR A R IR I i 3 b S AE 1
JULIE 58 A0 56 B A4 K [ F FGF, PDGF , TGF-8, , LA K& fifi
2 2 ) 3 BE 20 M A% UL (PCNA) | 48 i A6 5 5 34
I 1/2(ERKL/2) ,p-ERK1/2 4 FH £ ik, R K
5 ST X COPD K BR A & ¥ )+ T AE T, 45
R RBIRIZ TGF-B,, FGF, PDGF ik %5 H 4 F+
BRI 4L FGF, PDGF, TGF-B, ik & i ¥4
A L BRAIK , 2 B 25 A TH O R LA &0 ) 1 ik A
K iy F 35, H COPD 7 41 K B i fili 41 21
ERKI1/2 {54538 [ 9% B 10 0% 4k, DX b 25 <00 807 AT
PLEA3E COPD K B TE S M UL A 484 4 19 4, X6 /<
AT — R B e A S W 5 T
Wity 5 %t COPD /R AL, LA 60 HK B F 5% X
% VSRR IS, R B ELISA Il %2 TNF-«, VEGF, IL-
18,IL-8 B9 & &, Western blot | & K FR i 2 £ o 1t
IR IE A 5--B (PDGF-B) 1 8 F & 35, Kl K
B2 A BALF o (4 40 i 315505 43 2%, W) st 1k 47 9
PR UM 5%, 45 F /R B8 41 K BRI v TNF-a,
IL-18,11L-8 Ay ik Th i, VEGF fil 6 35 FR AR, fili 41 21
PDGF-B & BT, S0 R 2 Lo 45, B il S Wi Jie 488 1)
AR B4 K R TNF-a, IL-18, IL-8 i & FE AL,
VEGF [ #3 Z2 , PDGF-B 1) & 1% ik B BRI,
W il T i RS € RE 6% [ (I COPD R BRL i ¥ v 1Y
TNF-a, IL-18, 1L-8 , F&A% it 41 41 rfr PDGF-B ()25 132
5 L P VEGE B33k, HALH T 58 58 4> &
i A 0T B A 5 R, R RS RAE L R R R L
B 43 W, I A0 AE A G
5 NF-«B {ES5iE %

B S 1 il 28 20 400 M 9 T, R Ak B 9 S R v R
P12 5085 5 N7, NF-xB J& 2 Fh 58 3 ] 2%

FEM R B S 535 JF th 2Z 52 W 9858 [ 1) & A R
SOEEMAHEFT Y . BWFSE & B NF-«B AT i i 4
REFEMNZ P TCFB, #ITHSF, USH
TGF-B,/Smads M{5 5 5 S Ik — L L #HEH L
FOS 00, R E COPD W< GE B0, S 8Ol <A
[ Toll #2244 2 (TLR2) /£ 4 Toll £ 32 {4 ) —
BT JE I RE P R 5 9 T AR T A X B A
PEAT B E |, 8 2L BERE 4> Ak 7 88 (MyD88) 47 {5
WL S I B 4 NF-«B #4736 4k, O B 06 & 15
TLR2 7£ COPD i 9 (i 2R
At Xt 60 HJk BUBEAT S2 0, 7 1 A R ) 2
S, R R B il ) e A B0, BUR S8 B, S HE
L5 KB Y il 41 2U48 1, SR IS 43 il Al Western
blot, RT-PCR #5 il NF-xB/p65 K A\ #% % 5% [ F-«B
I a(TkBa) B8 1 mRNA R ik, 25 5 R
S 2H A G AR 4 p65 22 B T 40 AE L IkBa
Z BT XA AEH, B R #LE v AT B OE COPD K LAY
SOE W, AR ALE S M6 IkBa (4 B f# F1 p65S
TILA K, BB 6 41 60 HSzgh /N R T3
B, R S5, R A THC 0 22 /0N BT 20 40 b (1% <038 3
1 (MucSac) ,IL-17 , TNF-a B9 355, % ELISA
/N BALF DL i 3% iy IL-17 , TNF-a 1) 3% 3K DA
K BALF N MucSac i3k, 2k H RT-PCR £ ARl
E/N R 21 2 H AQPS , MucSac ) mRNA ik,
Western blot Jll % p-NF-xB,JNK,p38,ERK )& H 5
RO BRI, 2 AR A
IL-17/TNF-a 3 %} MAPK/NF-«B {2 i i i A 5%
Wi, Fx 2 51 & MucSac, AQPS A 3% 1k oK ik 235 J7
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Table 1 Signal pathways and detection indicators of traditional Chinese medicine( TCM) in preventing and treating COPD airway remodeling
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