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AAE. ik B A% FHIEE S 5 -F 6 (traditional Chinese medicine systems phar-
macology database and analysis platform,TCMSP).Swiss Target PredictionkdB & , 4 &iE A%JB Al 1L

ﬁx“f’ R AE R RS L, @i A KB B 435 % (the human gene database,GeneCards). /&
9)%/& F 48 RE A5 3538 & (online mendelian inheritance in man, OMIM) .Drugbank. 25 #% ¥e 4% 3¢ 48 &
(therapeutic targetdatabase,TTD).PharmGKB #¢3% & # % “Bronchial asthma”#=“Bronchial asthma in
children” X 44, JRIF & wp A0 K e 2K A , ?ﬁ‘LTI%4@%‘5‘5()&47\%;&;\#555’{%?%5” B ¥ &, 4] A Cyto-
scape 3.8. 2 M) HLIE R IE AL R 7~ A BOR—AE A Fe b -k 2 P, 1% Bh STRING 4038 Ay 22
&8 EAEM % (protein-protein interactions,PPI), k:iMetascapeaﬂd%}?ﬁﬁ&&ﬁﬁf?‘%ﬁ%]ﬂ 5ExR
208 A4 4 (kyoto encyclopedia of genes and genomes,KEGG):i# 34 g £ 4547, 4R EMRBHALESL
e AN kA B IR R R G175 288 AL Rl ¥e k. i@ iF STRING 3548 & \#frfmzsza/\;wwx&i#aimﬂ =
i? 1803 RAEAZMAN LA 694, B3 A wEH 12,5, FHA3h <1. 0e-16. :}w | by 35 I A AR

% 77 o 4 40 Je 5% STAT3 MAPKT MAPK3 . SRC. KEGG 83475 S 44745 R AW 2 5 & R a0 8084 176 4,
o tPPIBK/Akt‘MAPK Th17/1L17 . TNF.JAK/STAT 42 38 345 11 £ T 45 2 35 J9 78 Ml Ak 3% 76 f%vﬁééﬁﬁ,uﬁ
T, o FAHEEREYEMBEMAES P OFTERSE X2 BARGHESE YE i JRIE
AR ) AT °T #6838 4% PL3K/ Akt 12 5183476 7 4 vs,

(R ] AT & BB ME AR F o Fabit 15 585
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Effects of Spleen-invigorating Lung-purging Phlegm-resolving Decoction
on Bronchial Asthma Based on Network Pharmacology and Molecular Docking
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1 Fuzhou Hospital of Traditional Chinese Medicine, Fuzhou 344001, China;
2 Guizhou University of Traditional Chinese Medicine, Guiyang 550001, China

Abstract Objective: To analyze the mechanism of spleen-invigorating lung-purging phlegm-resolving
decoction (Yunpi Xiefei Huatan Tang) in the treatment of bronchial asthma based on network pharmacology and
molecular docking technology. Methods: The active ingredients of different herbs in the decoction and the
potential targets were searched from TCMSP and Swiss Target Prediction database. "Bronchial asthma" and
"bronchial asthma in children" as the keywords were retrieved from GeneCards, OMIM, TTD and PharmGKB
database to obtain the related target genes for asthma, and map them to the targets of the active ingredients of the
drug to obtain the common targets. Cytoscape 3.8.2 was applied to construct the network of spleen-invigorating
lung-purging phlegm-resolving decoction-active ingredients-the targets of action-biological function, and to build
PPI via String database. KEGG pathway enrichment analysis of the targets was performed via Metascape database.
Results: All 288 common targets were obtained from the intersection of the decoction with asthma-related genes
by analysis. The analysis of the STRING database yielded 288 targets that could interact, generating 1,803 edges
representing interactions between proteins with an average degree of freedom of 12.5 and an average median of <
1.0e-16. It was concluded that the core targets for the treatment of asthma with the decoction contained STAT3,
MAPKI1, MAPK3 and SRC. The results of KEGG pathway enrichment analysis demonstrated that 176 pathways
were significantly enriched, among them, 11 pathways including PI3K/Akt signaling pathway, MAPK signaling
pathway Th17/IL17, TNF signaling pathway, JAK/STAT signaling pathway and others might be the core pathways
for the treatment of asthma with the decoction. The results of molecular docking showed that the active ingredients
of the decoction presented higher binding ability with the key targets. Conclusion: The decoction could treat
asthma possibly through regulating PI3K/Akt signaling pathway.

Keywords bronchial asthma; spleen-invigorating lung-purging phlegm-resolving decoction;

network pharmacology; molecular docking; signaling pathway
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BRI SR B e Dy A2 R I, A AR TR AN (EOD
VR f= AR BN R, LA AT 38 S 32 R AT BE
MBS INAE A . ARk B E 2D 3142
NP E B B AR N BE (=20 2 ik 4570 J5 6115,
B 2N 4. 2% Horh 0~ 14 % )L 28 B I B 6 0R
2. 6%, VTR IR E PR R AR e 2 B THES, N
o ) L B i 1) R B T DR Ok, E O R G 245 4
(IR AL, Xof B v A B BRI AEH

18 MRS It A 9% 32 72 DM T R 2 K A 5 Bt )
P Pt [l X % 44 2 v e o @ B AR 4 B 07 % ) vh
“TEAMIRN IR A 5T . AT745E)LE
FR) s 3L AR PR R, R “TE AR AL I R |2 32
AR SE B AR 5E, A IR A, e L
BE A EMS H B, T HE R e RE K
25T DLBRHE AN, AR iR IR
AT VRS AR LR RS R B A R AR AR
WL A IS AR 2 T, TR T R A ZE
It T S50 P P K Pt I, R ) % S S R, A T g
ST R AR AR A R ) v A% ) B

N T BRI RS Bl A 17 16 T 9 e AR R L
il 5 I IE I ) % 24 B 2 T v 0 HAE R B AT O
M, RITZTT 2 W0 22 58 R 2 08 1) R K
B BN AR TTIR YT W B VR I BLAR , O FLEEREAT 7T
Al PR 2 FH B4 58 BEAR At o
| IARDE
1.1 TBESHURANFEENFERS REBRZ
ARy RGP B R P & (tradi -
tional Chinese medicine systems pharmaco -

logy database and analysis platform TCMSP)

(https://temsp—e. com/) 5 & iz i V5 Bl b % 1%
(R &N E LY E MR RE S
12 Wk A 25) Ak S i 4y o i 08 10 iR AR R
(oral biavailability, OB) =30% Al 2% 2j {4
(drug like,DL)>0.18, T & H 45 # =X, BL MDL
SDfile Gk sdf)# A PRAF (KR H - 2021 4 6 [
27T HD o [FIW, 48 & O KR 3% B SCHRARE *b 78 K il
T AL A P I C RN 4E 2. J8 I Swiss ADME %%
i ZE Gwww. swissadme. ch) 5 % 45 % Ji5 , #F Swiss
Target Prediction (¥ % (http://www. swiss -
targetprediction. ch/) § A\ X Y& 3% 4 1% 4 1
MDL SDfile (k. sdf) #5 Lt 2, AR BT &
Probability=0. 1 B)¥& 1% B2 8 U8R A (ke & H
#1:2021 426 H 28 H).

1.2 REMmHEREEAGHIE N R DR ks

(the human gene database, GeneCards) (www.

genecards. org) . OMIM Chttps://omim. org) .
Drugbank (https://go. drugbank. com) . % ¥ 4
br # 4 FE (therapeutic targetdatabase, TTD)
(http://bidd. nus. edu. sg/group/cjttd) LL A
PharmGKB %t 4% & (https://www. pharmgkb. org) ,
PL“Bronchial asthma” )y ¢ 5] , $545 B2 Mg fF) 5
PR (R H 202146 H 28 H) . 1E
Genecards &4 P2 H, 24 # pd 5 DR AN 0 BK 5% 8K
), W Score k& . ML, FHSZ,
M Score KT H AL Z) H AmBE £ B2 By 1) 78
FERE A, B2, & 90 5N W A s R S I BR
AT HAT 31 i B

1.3 BEESEMURI-BIRST-EBLaRERER
{EM4& (protein—protein interactions,PPl)#y
ORI RE SR8 IS A0 95 2 A DA 8RR 4y
L En O EE R s, R4 35 B (Venny) o
FR 4 Degree {H , #] ] Cytoscape 3. 8.2 ¥ iz Jf
TE AL 17— U5 —HE S 4% 58 R IE . K 3]
B H1 S N STRING 11.0 % 4 JE (https://
string—db. org) # & PPI W & Y, I & @ W)
PN “Homo sapiens”, B{5/E“highest confi -
dence” 0. 900, H A& NERINE , 315 PPI M 2% .
# i Cytoscape 3. 8. 2 H1 4 4 NCA, X PPT X 2%
BBk , R BB EAZ O .

1.4 XELCSBEREREMZIIRESE ST K
AR S B A E H] £ Metascape Y HE EE
(https://metascape. org) ] %Il & v, L of fi-
cial gene symbol ANIEFFRRTT, UL Homo sapi-
ens AWIFFRE, BB P<<0. 01, 47 HTAREL R 5 3
0 | B} 4 (kyoto encyclopedia of genes
and genomes,KEGG) 8 4 & £ 0¥ -

1.5 S FITHEWIE W SYBYL-X 2. 1. 1 % 4%
BT A 2 B A3 TE AR 43 - Mo 12 4% =R B A 2R
PDB #% AT 73 T X2 0 o VPN TE PEAL G ) AN
BN R 45 A5 T S5 9E M 0 E (total score)
K R IEA R

c B

2.1 BEERMEERAEERS REES dEid
TCMSP ¥ A 2 2112 V5 Wit 4 28 2 2% 25 W A+
# 0B=30%-DL>0. 18 {1 12 ji 7 » ] I SCHR b 78 %
LTI WA Ry, P IR 2 27 M &K
FEL PR BEE 36 M BR R 5 M A B I3 B RS
15 B A5 AZ 19 7 DURE 7 b AR 58 5 Fh HEME 8
Fib AR LA 25 A H B 92 F, & B 2GR AR [F] 1
TEYERR Y G 13 B 263 METEE Ry« B B IR
15 14 % 40 LA SDF #% 20 1 45 449 X% N Swiss Tar -
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get Prediction %t ¥% & , U ik 15 P Al 2 48 5 =5 HRA5 864 AN RHE S . SCHER AN 7 S I RS
(Probability=0. 1), 153 12434 254 0k 43 48 &5 WwEM. W&,
R BB EHNFAEER S AN

D XA F 4 A= /R S X F 4 FERE  HEXR
DNX1 JE® JEAH® %X 3a,7a,12a-trihydroxy-58-cholanic acid 4 EREF [10-12]
DNX2  KAJEER JE3E % 3a,12a-dihydroxy-38-cholanic acid 4 BRI [10,12]
DNX3  #:4JEf BB % 3a,Ta-trihydroxy-58-cholanic acid FLE BB [10-15]
DNX4  fEJEE: JEWE % 3a,6a,Ta—dihydroxy-58-cholanic acid PR [10,13-15]
DNX5 %48 JEH® ¥  3a,6a-dihydroxy-58-cholanic acid f& BT [10-15]
DNX6 HARFTEAER JBE £ N-(3a,Ta—dihydroxy-58-cholan-24-oyl)glycine 4 BRI [10,15]
DNX7T  H &M £ FIER JEER £ N-(3a,6a-dihydroxy-58-cholan-24-oy1l)glycine f 8 it [10-11]
DNX8 4w E 4 BB JEER £ N-(3a,Ta—dihydroxy-58-cholan-24-oyl)taurine & B [10-11,15]
DNX9 HxZ b4 ES 4,5,7-trihydroxyflavone AEE [10]
DNX10 E it E4ES Apigenin-6-glucoside-8-arabinoside XEE [10]
DNX11 F B (B4t H T i 2K Apigenin-6-arabinoside-8-glucoside AEE [10]
DNX12 D-% %4 HE % D(+)-glucose AHE [10]
DNX13 Jf ™5 PR S 2,4-dihydroxypyrimidine AW E [10]
DNX14 5 rZed ZHEH X 2,6—-dihydroxypurine AEE [10]
DNX15 Jx i ZHE X 1-B-D-ribofuranosyluracil XHE [10]
DNX16 fE g e 3B-hydroxy-5-cholestene B AmE [10]
DNX17 JE [ B S Cholesterol B [11]
DNX18  #&3 4JE B ¥ By FEH# % 3a,7a-Dihydroxy-58-cholan-24-oic Acid Methyl ester B it [11]
DNX19 J% & F B ¥ B JEH® ¥ 3a,6a-Dihydroxy-58-cholan-24-oic acid methyl ester fH it [11]
DNX20 fE4r% JEIFEA % Bilirubin JE [16]
S MWHEE-3-0-Z&EMEH  HEE Rutin ElE [17]
S22 MR E-3-0-FIMEH  HEX Hyperoside Bl [17]
SZ3 MR E-3-0-#EMEY  HEE Isoquercitrin L [17]
SZ4 M EFRTHEH E4 S vitexin 2’/ -0-a-L-rhamnoside ELE [17]
S75  HHEEEEY i RS glucosylvitexin L [17]
SZ6  \LWEB-3-0-HEHEH  HE L Astragalin Bk [17]
ST REHE--ORIMEE HEE Cyanidin 3-0-galactoside chloride E ik [17]
SZ8 FEHE-I-OEFHEY EEK Keracyanin chloride L [17]
S79  RMFEE-I-0FEEE HEHE Pelargonidin-3-glucoside E L [17]
SZ10 HAZE-3-0FEFHEE HEX Peonidin 3-monoglucoside B [17]
SZ11 FEHEFEB2 B IFH %% Procyanidin B2 L [17]
S712 B )LE®: e protocatechuic acid E L [17]
SZ13 % E#% N ES Chlorogenic acid E ik [17]
SZ14  oheEE: NS caffeic acid L [17]
SZ15  1,3-— Bt A B BB K 1,3-Dicaffeoylquinic acid E L [17]
S716  F 4R ® [ Neochlorogenic acid Bl [17]
SZ17 X EE®R N ES 4-Hydroxycinnamic acid Bl [17]
SZ18 a4k JE [ Cryptochlorogenic acid Bl [17]
S719  HAEH HHLEEE  L-tartaric acid B [18]
SZ20 HERB FHEE  malic acid Elk [18]
SI21 FEE® HHBE  Oleanic acid Bk [19]
S722 MM E HHLE %  Citric acid monohydrate E [19]
S123  REH% #Fpr K Cyanidin chloride Bl [19]
Sz24  (+)-)L%AHE Lk (+)-catechin ELiE [19]
S725 BEWEFEEZ RO HEHE BENFZE Procyanidin dimer hexoside B [17]
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2.2 MEMmEESAIIREY 7 GeneCards Hi#E FE 3k
3 I Wity 50 55 2369 A, FoH Score HYE N 0. 18~
85.90, Az A 1. 51, WU 5E Score>1. 51 4L
PN A #5545 4 OMIM.Drugbank . TTD Al
PharmGKB #4fs 5 #h 78 AH B 4 150, & I 5 £ B
G E , B AT B 1237 ARG AH B E A

2.3 BREBRHURAI-BIRT LR KPP
RADFE ORI A2 IS A 8 37 1 i B
I B 505 BB R UEOSC 4R, BB IE R 15 5 42 Venny
B COL L 1D, 15 31328 RS Fili A0 58 32 1l 73— W i 3 1)
#5288 > o il 1 Iz LS il AL B A R S Y-
FE 2% (UL 2) o R A STRINGLL. O Hds e
SRAT 35 WS il A 8 17— 18 Wi B R B 9 PPT R 2% (AL
3o MZH A 288 NFE mUAT LUA AR EAR A
7P T 1803 AR B A AH HAE ik, 73
B HE N 12,5, 7 #4r $0y <1. 0e-16, H 1 £
I ES I T IE P HE A B 5 T O s
T 3(signal transducer and activator of
transcription 3,STAT3) . 22 2 & i1k & (B
(mitogen—activated protein kinasel,MAPK1) .
MAPK3 \SRCC WL &1 4) , W] R J& iz I V5 il Ak 3% 42 ¥ I 7
T i ) A O B o

2.4 BRERLRIARL 57 - i #E = KEGG 15 5
WA R E AR 20 3L 15 B KEGG {7 5 il
176 2%, Forh 11 %38 6 55 e A G (L3R 2) , L

1% i 1t JUL I 3— g/ £ 1 ¥ B B (phosphati -
dylinositol 3-kinase/protein kinase B,
PI3K/Akt,PI3K/Akt) Al BN T 4H M 17/ 40 fu A
17 (helper T cell 17/interleukin-17, Th17/
IL-17) R HER F (tumor necrosis factor,
TNF) % B4 &K K F % 1k (epidermal growth
factor receptor,EGFR).Toll. Janus & /{E 5
S5 K ks B F (janus kinase/signal
transducer and activator of transcription,
JAK/STAT) . FceRI. # # 3% Al T kB (nuclear
factor— kB, NF-kB) Fll # {k 4 & [A ¥ (trans -
forming growth factor,TGF){E 5B %, #inia
55 Jili A 5% 37 AT 3 3 O 4% AR 18 1 OE R
SRS T8 e S N A T THNR T W o W & SR I
A 20 %, USRI B W R R B3 4RI K
(HLEI5) o B HhAH G I R IR 1) 25 5 A0 PAE R e 15
R 5 RN s 2 PAE KRB/, B I 5 8
BRI EARCNSIVAY EPRTE PN E e v N ESEA N IREPEVIN
INBIR RN o

%

A
BT G A6 3 % v Venny

HE

B2 Z RGN E R R R
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B4 32 5 AL B 7 V8 7Y 2 i AL B
®2 EREISRLRIAS MR X KEGG {5 S iRk

ETRE P 18 & A
CHRM2/TL6/TLR4/TIL2/ITGA4/F2R/JAK2/MAPK3/SYK/PIK3CG/EIF4E/JAK1/VEGFA/EGFR/FGFR1/NOS3/
PI3K/Akt 6. 14E-18 KIT/TP53/MAPK1/MTOR/PDGFRA/NFKB1/CCND1/BCL2/ITGB3/ERBB2/FLT1/PRKCA/CHUK/MDM2/ITGB1/
’ HSP90AAL/CHRM1/RAC1/CDK2/AKT1/NTRK1/IKBKB/PRKAA2/ITGAV/KDR/FGFR2/NTRK2/PIK3CD/MAP2K1/
CDK4/PTK2/ITGB7/PGF
1. 91E=10 TNF/TGFB1/IL1B/JUN/MAPK14/MAPK3/VEGFA/EGFR/FGFR1/TGFBR1/KIT/TP53/MAPK1/PDGFRA/MAPKS/
MAPK ’ NFKB1/PLA2G4A/ERBB2/FLT1/PRKCA/CHUK/CASP3/TNFRSF1A/MAPK10/RAC1/AKT1/NTRK1/IKBKB/KDR/
FGFR2/NTRK2/MAP2K1/RPS6KA3/PGF
Thi7 7 21E-16 TGFB1/IL6/1L1B/STAT6/1L2/STAT1/HLA-DRB1/JUN/MAPK14/JAK2 /MAPK3/JAK1/STAT3/TGFBR1/
’ MAPK1/MTOR/MAPK8/NFKB1/HIF1A/CHUK/IL6ST/HSP90AAL/AHR/MAPK10/IKBKB/RARA
TNF 1. 68F-12 TNF/IL6/IL1B/ICAM1/MMP9/NOD2/JUN/MAPK14 /MAPK3/PTGS2/MAPK1/MAPK8/NFKB1/MMP3/CHUK/
’ CASP3/TNFRSF1A/MAPK10/AKT1/MMP14/IKBKB/PIK3CD/MAP2K1
EGFR 7 10E-14 IL6/JAK2/MAPK3/EIF4E/JAK1/VEGFA/EGFR/STAT3/MAPK1/MTOR/PDGFRA/BCL2/ERBB2/PRKCA/AKT1/
’ SRC/AXL/KDR/FGFR2/PIK3CD/MAP2K1
Toll 1. 76E-10 TNF/IL6/IL1B/TLR4/STAT1/TLR9/JUN/MAPK14/MAPK3/MAPK1/MAPK8/NFKB1/CHUK/MAPK10/RAC1/
’ AKT1/1KBKB/PIK3CD/MAP2K1/CTSK
L-17 1. 60E=09 TNF/IL6/IL1B/MMP9/JUN/MAPK14/MMP1/MAPK3/PTGS2/MAPK1/MAPK8 /NFKB1/MMP3/CHUK/CASP3/
’ HSP90AA1/MAPK10/IKBKB
TAK/STAT 7. 78E=06 IL6/STAT6/IL2/STAT1/JAK2/JAK1/EGFR/CREBBP/STAT3/EP300/MTOR/PDGFRA/CCND1/BCL2/IL6ST/
’ AKT1/PIK3CD/PTPN11
TNF/ALOX5/ALOX5AP/MAPK14 /MAPK 3/SYK/MAPK1/MAPK8/PLA2G4A/PRKCA/MAPK10/RAC1/AKT1/PIK3CD/
FceRl 4. 93E-09 MAP2K1
NF-«B 4. 23E-05 TNF/IL1B/TLR4/ICAM1/PLAU/SYK/PTGS2/NFKB1/BCL2/PARP1/CHUK/TNFRSF1A/IKBKB
TGF-beta 0. 0136251711784793 BMP4/TNF/TGFB1/MAPK3/CREBBP/TGFBR1/EP300/MAPK1
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e . | 2.5 SFXE LA SYBILX 2.1 1B
Sm . Xt 4 45 AT 1 U 2 U R 3% K (baica-
i = o Coe s . lein) FAMATEF Cconiferin) i 3% & ¥ (Spinas -
it g 34 terol) | Eicosapentaenoic acid % X} STAT3.
PR v pbguiioi B L & MAPKI.MAPK3.SRC FLAT R RHEIFPE (LA ),
e ) . R is PUE LR B iE Ry SRE A S AR
A — . 5E » AR IE BT B AR . b, 514327, 0,
I RFLE AR R AW OLE 6).
HIF-1 signaling pathway °
Sitisia i
ot o ok o5
Bl S 3z BRI5 AR R o T8 IT v TN B
KEGG 3 # & &
R3 BEUSRLEIAETTIEMRENIZ OIS S T RER (R 5 >6)
1D 4+ 1D A B A Bk ¥
BX MOL000519 coniferin STAT3 8.9207
BL MOL010485 Eicosapentaenoic acid MAPK1 8. 7481
7B MOL004446 6—Methoxy1-2Tacety1-3—methyl—1 ,4-naphthoquinone-8-0-beta—-D- MAPK1 8. 5360
glucopyranoside
FL MOL000279 Cerevisterol SRC 7.8468
BX MOL006957 (3S,6S)-3-(benzyl)-6—(4-hydroxybenzyl)piperazine-2,5—-quinone MAPK1 6.9106
CP MOL005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman—4-one MAPK1 6.8883
BX/HQ MOL002714 baicalein MAPK3 6.7673
XR MOL004355 Spinasterol MAPK3 6. 7059
XR MOL012922 1-Stepholidine SRC 6. 7350
HQ MOL002934 Neobaicalein SRC 6.1105
DNX DNX7 HER AR SRC 6.1876

JE:Total _Score > TR K EAMEGEME,3-TREFEFEHR

MOL004446 -MARK1

MOL010485 -MARK1

GLNLOS—  ASP106

MOLO000279 -SRC

Bo REAWMCEMRKSHRAEANT

Total Score: 8.5360

Total_Score: 8.7481

J(A/ GLN251

Total Score:7.8468

A/GLU320
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3 e

TE Ik ) % 24 B2 40 BT, O 5 dE RS il 4k 9% 17
L5 5 263 N AEIEPE R 1 864 MM /ERE £, 5
1237 AN 1B g A 2 285 (R Y A2 4 Ji5 15 31 288 AN 3 [F]
Rlo JET W4 P04 o0 BT O AT 2 4 MO SR A
43 ) & STAT3 \MAPK3 MAPK1 . SRC. AH X} 87 64 7 B2
Wity (1) G AT RO o 2 H U ARG VS R A
RO PSR S DR R H R E R R
MER RER SR ES M 1 S
IS A -RBENES R IR .
REZER TG

STAT3 /& STAT ® H KR i Z — . STAT3 A
B TGF-B, IL—-6 I 1L-23 &5 48 i [K ¥ B0 , 38 hn
Th17 20 f 45 S PR 55 e R 7 R IE™ . TGF-B, ff I
W 2 G058 H ST LA M 3 B O R AR R R A,
SIE AT gE A R A R, 5 REEBE
P, STAT3 BR % Th17 40 i /) & & » Th2 F1 Th17
Y1 R 7 A 20 B BRL T, AT 3 3RO AT . STATS I8
2 5 /)N BRI T8 Th2 480 e <38 3 9 3 K TR
STAT3 7] 3@ i B B 3% VEGF E 5 £ 5, M 55
ASMCs {2 IfiL 8 A= B 8 7, A B 100 E1 3,

MAPK 7E 3958 734k R T 580 AN 5 R A % 25
2R b ok 4% B B AP JE R
HMZ 5T (extracellular signal-regu -
lated kinase,ERK).p38 MAPK Fll c—Jun 23 & v Ik
B (c—Jun NH2-terminal kinase, JNK)ZER T, 1E
FA G2 / 98 i 4 B AN <038 &5 R 40 i b B0 < =
SR AT TE YR, Ad Th1/Th2 G fs N 2 2 7, fe 2%
SEERG . B IR R B, ] MAPK3/MAPK 1 ( X
FRERK1/ERK2) 3% nJ BH 1E ™ H 2 Wiy 5 3 (1) ASMCs
S VRN, 9 > SIS I SRR R AR

SRC & % & M2 25 H ¥ ¥ (protein tyrosine
kinase, PTK) 7E 28 11 B U5 B 3% 8l B0s 10 B
—, HAr T 05 5 18 TR PR ST 28 O HH R
HEAEH . SRC#IE B 2 A4 NS TE -3 LA g
(human aortic smooth muscle cells,HASMC)Fl
A P e A I /N RS PR 22 SRR SIS S AR
SR T EIIE T LE /N BRI B AR AR e, SRC—I
B /1 5 EGFR 19 J =033 » 38 11 1) ¥ ERK1/2 . PT3K
FG S Rl NF-kB %5 2 /N N {5 5 8 2%, B Je
FT e B il R A7, 10 ELAE 5 T AR 5 T, BELWT SRC
8, EGFR, L4 ERK1/2.PI3K FI1 NF-«B {5 5 3 B [
TELE R 75 A R

M KEGG 3 1% ‘& £E 73 M7 Jk I is R V5 il A0 9% 2
YR T B Wi 1) {5 5 % & PI3K/Akt MAPK. Th17/
IL-17+ TNF+ EGFR. Tol1. JAK/STAT. FceRI . NF- kB

M TGF {5 5 g, T EAE M T B HE B RIE SV

RAEA B e N . e, /T 20 2% 55 192 i AH 5% 1Y)

5 538 % P HE 44 58 — 1 PISK/Akt {5 5l i 3 22

Xof I i A< T EE B A G AHSRHIE LS R B, PIK/

Akt {5 T B T2 AFAE T A A G L A0 V1S B

¥ AT R AEAN B SO R, JF B AR E

FLEF . CORRIGAN S5 5% B iy /) BRSE 2 () B 7
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