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Abstract

Objective: To explore the effective components and potential molecular mechanism of Linggan-
Wuwei]iangxin Decoction in treating chronic obstructive pulmonary disease by network pharma-
cology. Methods: The active components of LingganWuweiJiangxin Decoction were searched by
TCMSP and the action targets of each component were searched by this database. Search the re-
lated targets of chronic obstructive pulmonary disease through OMIM and GeneCards disease da-
tabase; Import the drug and disease targets obtained above into UNIPROT database for gene
standardization, and show the intersection target of drug and disease by Venn diagram. The net-
work diagram of “drug-component-target-disease” was constructed by using Cytoscape3.7.2 soft-
ware. PPI network diagram is constructed by using STRING online platform, and core targets are
screened according to Degree value. Enrichment analysis of GO biological process and KEGG
pathway using DAVID online database platform. Results: Through TCMSP screening, 130 active
ingredients of LingganWuwei]iangxin Decoction and 143 predicted targets, 4717 targets related to
chronic obstructive pulmonary disease and 122 targets mapped by drugs and diseases were ob-
tained. Among them, vascular endothelial growth factor A (VEGFA), C-C motif chemokine ligand 2
(CCL2), tumor protein P53 (TP53), mitogen-activated protein kinase 8 (MAPKS8), prostaglan-
din-endoperoxide synthase 2 (PTGS2), interleukin 1 beta (IL1B), interleukin 6 (IL6), tumor necro-
sis factoe (TNF), mitogen-activated protein kinase 1 (MAPK1) and other nodes have higher degree
values, which may be the core targets of drug treatment. According to DAVID enrichment analysis,
there are 68 GO biological items (P < 0.05, FDR < 0.05), including 47 biological processes (BP), 13
molecular functions (MF), and 8 cell compositions (CC), which mainly involve the reaction to drugs,
positive regulation of cell proliferation, extracellular space, etc. Fifteen KEGG pathways (P < 0.05,
FDR < 0.05) were obtained by the same method, mainly involving cancer pathway, calcium signal-
ing pathway, neuroactive ligand-receptor interaction, tumor necrosis factor signaling pathway,
hypoxia necrosis factor signaling pathway, non-small cell lung cancer and other signaling path-
ways. The active components in LingganWuweiJiangxin decoction can act on key targets such as
VEGFA, CCL2, TP53, MAPKS, PTGS2, IL1B, IL6, etc., and participate in the treatment of chronic ob-
structive pulmonary disease by regulating calcium signal pathway, tumor necrosis factor signal
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pathway and hypoxia necrosis factor signal pathway.
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1. &l

5 P BH 2E M Jili %7 (chronic obstructive pulmonary disease, COPD)& Hi T FEI SR ANGE 56 S0 5 . 18k
Y SR R AN = PR PR 3 20— Bl WL 1] COPD s2 BRI 2 U 3BT {8 S H 1
FEEH (2], H AR HEMIET R 2IZFE EFAREHR HArlsR+ 2 %8S kAR 7497 COPD,
RefE— B RE MR I IRIEIR3], AMKIAEH, MaIBARKNMEZ M. 1 TkEEG
HE (LR , BERE. ¥, T3 419 AR rask. B b, PRErER, arblfl
WO X, kSR, I EAT DL SRR e ), BRI AE IR [4]. (AETH LR Z 47597 COPD
(R 53 ~F AL T AN B

RN 2% 2 B 22 R e T A M B R B 2 I 50 T, BB T IRAVE AR RAME G “—Fh 2. —Mhs
BYERI[S], ARV TIRAT T B2 M E R . 2B T “ 250 - sy - SRR - R - R
W7 Z A EAER R R, RS aF B AR AL & AE 5 /KT ERIPE R BLEIAI AR T RO B0 L.
AT 5 38 FH I 28 2 38 5 07 R O3 BT 26 1 R 22 0 A TS 1 1 SO ERE 1, NI PR R R 9T COPD MG
S IR L BRI S

2. AREFZE
2.1. PEERE ST BOFR BN R 20 3 T

JH I RS 2R 2 2R G 25 3 S HUHE 2E A7y M °F 5 (traditional Chinese medicine systems pharmacology data-
base and analysis platform, TCMSP, http://tcmspw.com/tcmsp.php)3RKHX 2 H FL Wk 22 2 77 th BT 2590 116 P Ak
5y, £ TCMSP #4f e i N2 H TR 51 AL T 29 4R, B WAH SR 25 IR AE 258 e v DA D IR AE )
F| H ¥ (oral bioavailability, OB) > 30%F1 24 #1954 (drug-likeness, DL) > 0.18 Ak prife, iS22 H
TLRZEE G T A IS PR ) o G TCMSP Tl 753 2 B A i PR 7 VS FERE A, R 3E A5\ Uniport #(#5
J% (https://www.uniprot.org/)#E 1T 3 K i FRifEAL AL FE

2.2. COPD FiRE0 By FR BN

LA “chronic obstructive pulmonary disease” 4 X8 17 /£ GeneCards (http://www.genecards.org/)fl OMIM
(http:/www.omim.org/) ¥4 K 245 2] COPD AHIRHE AT, X PN Hodhs e & I Bk 3 A2 8 /5 43 1) COPD &
I3 ) e 8 o

2.3. Venn Bt
B H R E 7 0 250 s i ) COPD i 4 5 b, #5225 H R 23R T COPD A S 41

ik
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&, FFPL Venn FHER.
2.4. 754 - B9 - 1R - IR EE

P TR 2 3 1 I R S B8 i, DA 25 — s A SR B p 4 ds 5 N B Cytoscape3.7.2 B AFH,
Fygdt “25%) - B - B - w7 R, FIR “Network Analyzer” DJREHEAT /0, FHrpar GfAREH
R 2 R S TRy R B, DR EEH ARE F R e S sy s SHE A
PRI 5 s 2 T AR EAE R R .

2.5. PPI P4 B R L 88 R % A 22

K25 9590 B SR HE RN STRING #idfs e (http:/string-db.org), &)y “Homo sapiens” ,
SR Z) 5 5 AR S R A BAE R R OB E STRING Hdis [ T #10 TSV #% i 5 N\ Cytoscape3.7.2
BAEH, DL Degree (H K T-PIIME NIHIE A, HEZSH IRZEFHIRIT COPD 1A% LT, FFLUZ.OF
R E FROR
2.6. GO Th&EEM KEGG B EE S

Fa 259 5 50 R A RE 555 N\ DAVID %3 % (https://david .nciferf.gov/), 1% official gene symbol”,
YRk N “Homo sapiens” , F£LLP < 0.05 fl FDR < 0.05 Affiiktrik, &ESDNEZH HWEEHIBIT
COPD (492 FE A B o ol GO ARt F2 25085 5\ Omicshare 7526504 V- & , il A TE B R
KEGG il ARG TE R R
3. &R
3.1. BHAKREFEZAR T REBLIRE

B R TCMSP 5382 H Hk 370 s 785 4, LL OB > 30%£1 DL > 0.18 Mffiikbrit, fif
WAAH) 130 N ROEVERY, HABRIRE 154, HE 934, TESAS, 419 84, HRT 94, TG
FIRE AT 346 1, MIBREEEGHAR] 143 MR, WE 1.

Table 1. Active ingredients of LingganWuweiJiangxin Decoction

1. FHRAREFAEERNR

LB Mol ID Molecule Name OB (%) DL

(2R)-2-[(3S,5R,108,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentam

s MOL000273  ethyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-6-m  30.93 0.81
ethylhept-5-enoic acid

MOL000275 trametenolic acid 38.71 0.8

MOL000276 7,9(11)-dehydropachymic acid 35.11 0.81

MOL000279 Cerevisterol 37.96 0.77

(2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentam
MOLO000280 ethyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-is 31.07 0.82
opropyl-hex-5-enoic acid

MOL000282 ergosta-7,22E-dien-3beta-ol 43.51 0.72
MOL000283 Ergosterol peroxide 40.36 0.81

(2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentam
MOL000285  ethyl-1,2,5,6,12,15,16,17-octahydrocyclopenta[a]phenanthren-17-yl]-5-isopro ~ 38.26 0.82
pyl-hex-5-enoic acid
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MOL000287 3beta-Hydroxy-24-methylene-8-lanostene-21-oic acid 38.7 0.81
MOL000289 pachymic acid 33.63 0.81
MOL000290 Poricoic acid A 30.61 0.76
MOL000291 Poricoic acid B 30.52 0.75
MOL000292 poricoic acid C 38.15 0.75
MOL000296 hederagenin 36.91 0.75
MOL000300 dehydroeburicoic acid 44.17 0.83
HE MOL001484 Inermine 75.18 0.54
MOL001792 DFV 32.76 0.18
MOL000211 Mairin 55.38 0.78
MOL002311 Glycyrol 90.78 0.67
MOL000239 Jaranol 50.83 0.29
MOL002565 Medicarpin 49.22 0.34
MOL002844 Pinocembrin 64.72 0.18
MOL000354 isorhamnetin 49.6 0.31

HE, 3%  MOL000359 sitosterol 36.91 0.75
MOLO003656 Lupiwighteone 51.64 0.37
MOLO003896 7-Methoxy-2-methyl isoflavone 42.56 0.2
MOL000392 formononetin 69.67 0.21
MOL000417 Calycosin 47.75 0.24
HE, 445%  MOL000422 kaempferol 41.88 0.24
MOL004328 naringenin 59.29 0.21
MOL004305 (2S)-2-[4-hydroxy-3-(3 —rr;f;l:l}(f)l[gl’lg—_%—zﬁzgggelei;%8—dimethy1—2,3—dihydrop 31.79 072
MOL004806 euchrenone 30.29 0.57
MOL004808 glyasperin B 65.22 0.44
MOLO004810 glyasperin F 75.84 0.54
MOLO004811 Glyasperin C 45.56 0.4
MOL004814 Isotrifoliol 31.94 0.42
MOLO004815  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop-2-en-1-one 39.62 0.35
MOL004820 kanzonols W 50.48 0.52
MOL004824 2 S)—6—(2,4—dihydroxypI:iir(l)}fflll)r—()z[—g,Zz—fjg)icjgzzfgggafgféyl)—4—meth0xy—2,3—dihy 60.25 063
MOL004827 Semilicoisoflavone B 48.78 0.55
MOL004828 Glepidotin A 44.72 0.35
MOL004829 Glepidotin B 64.46 0.34
MOL004833 Phaseolinisoflavan 32.01 0.45
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MOLO004835 Glypallichalcone 61.6 0.19
MOL004838 8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44 0.38
MOL004841 Licochalcone B 76.76 0.19
MOL004848 licochalcone G 49.25 0.32
MOL004849 3-(2,4-dihydroxyphenyl)-8-(1,1 —dimethylprop—2—eny1)—7—hydr0xy—5—methoxy— 50.62 043
coumarin

MOLO004855 Licoricone 63.58 0.47
MOLO004856 Gancaonin A 51.08 0.4

MOLO004857 Gancaonin B 48.79 0.45
MOLO004860 licorice glycoside E 32.89 0.27
MOL004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl)chromone 66.37 0.41
MOLO004864 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl)chromone 30.49 0.41
MOLO004866 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 44.15 0.41
MOL004879 Glycyrin 52.61 0.47
MOL004882 Licocoumarone 33.21 0.36
MOL004883 Licoisoflavone 41.61 0.42
MOL004884 Licoisoflavone B 38.93 0.55
MOL004885 licoisoflavanone 52.47 0.54
MOL004891 shinpterocarpin 80.3 0.73
MOL004898 (E)-3-[3,4-dihydroxy-5-(3 -metl[l)}rlz)t;)l.}tz-if_nl}jlgggenyl]- 1-(2,4-dihydroxyphenyl) 46.27 031
MOL004903 liquiritin 65.69 0.74
MOL004904 licopyranocoumarin 80.36 0.65
MOL004905 3,22-Dihydroxy-11-oxo-delta(1 2)—ole:Cnizne—27—alpha—methoxycarbonyl—29—0ic 3432 055
MOL004907 Glyzaglabrin 61.07 0.35
MOL004908 Glabridin 53.25 0.47
MOL004910 Glabranin 52.9 0.31
MOL004911 Glabrene 46.27 0.44
MOL004912 Glabrone 52.51 0.5

MOL004913 1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 0.43
MOL004914 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]chromenone 62.9 0.53
MOL004915 Eurycarpin A 43.28 0.37
MOLO004917 glycyroside 37.25 0.79
MOL004924 (-)-Medicocarpin 40.99 0.95
MOL004935 Sigmoidin-B 34.88 0.41
MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18
MOLO004945  (2S)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 0.32

DOI: 10.12677/pi.2021.103022 163 2T


https://doi.org/10.12677/pi.2021.103022

(ZESCIE

Continued

MOL004948 Isoglycyrol 44.7 0.84
MOL004949 Isolicoflavonol 45.17 0.42
MOL004957 HMO 38.37 0.21
MOL004959 1-Methoxyphaseollidin 69.98 0.64
MOL004961 Quercetin der. 46.45 0.33
MOL004966 3’-Hydroxy-4’-O-Methylglabridin 43.71 0.57
MOL000497 licochalcone a 40.79 0.29
MOL004974 3’-Methoxyglabridin 46.16 0.57
MOL004978 2—[(3R)—8,8—dimethy1—3,4—dihydr0—2rl;£—£g;1no[6,5—t]chromen—3—yl]—5—methoxy 3621 052
MOL004980 Inflacoumarin A 39.71 0.33
MOL004985 icos-5-enoic acid 30.7 0.2
MOLO004988 Kanzonol F 32.47 0.89
MOL004989 6-prenylated eriodictyol 39.22 0.41
MOL004990 7,2’ 4 -trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27
MOL004991 7-Acetoxy-2-methylisoflavone 38.92 0.26
MOL004993 8-prenylated eriodictyol 53.79 0.4
MOL004996 gadelaidic acid 30.7 0.2
MOL000500 Vestitol 74.66 0.21
MOL005000 Gancaonin G 60.44 0.39
MOL005001 Gancaonin H 50.1 0.78
MOL005003 Licoagrocarpin 58.81 0.58
MOLO005007 Glyasperins M 72.67 0.59
MOL005008 Glycyrrhiza flavonol A 41.28 0.6
MOL005012 Licoagroisoflavone 57.28 0.49
MOL005013 18a-hydroxyglycyrrhetic acid 41.16 0.71

MOL005016 Odoratin 49.95 0.3
MOL005017 Phaseol 78.717 0.58
MOL005018 Xambioona 54.85 0.87
MOL005020 dehydroglyasperins C 53.82 0.37
MOLO000098 quercetin 46.43 0.28

T MOL002464 1-Monolinolein 37.18 0.3

[(1S)-3-[(E)-but-2-enyl]-2-methyl-4-oxo0-1-cyclopent-2-enyl]
T, 41 MOL002501 (1R,3R)-3-[(E)-3-methoxy-2-methyl-3-oxoprop-1-enyl]-2,2-dimethylcyclopro  62.52 0.31
pane-1-carboxylate
MOL002514 Sexangularetin 62.86 0.3
MOL000358 beta-sitosterol 36.91 0.75
MOLO012140 4,9-dimethoxy-1-vinyl-$b-carboline 65.3 0.19
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an MOL012141 Caribine 37.06 0.83
MOL001460 Cryptopin 78.74 0.72

MOL001558 sesamin 56.55 0.83

MOL002962 (3S)-7-hydroxy-3-(2,3,4-trimethoxyphenyl)chroman-4-one 48.23 0.33

MOL009849 ZINC05223929 31.57 0.83

MOL004624 Longikaurin A 47.72 0.53

MOLO005317 Deoxyharringtonine 39.27 0.81

MOL007719 Arnebin 7 73.85 0.18

FRTF MOL008956 Angeloylgomisin O 31.97 0.85
MOL008957 Schizandrer B 30.71 0.83

MOL008968 Gomisin-A 30.69 0.78

MOL008974 Gomisin G 32.68 0.83

MOL008978 Gomisin R 34.84 0.86

MOL008992 Wuweizisu C 46.27 0.84

3.2. SRR EH S Venn E

3Ky % OMIM A GeneCards HCliEFE J635/8 4875 PRI, £ I HCHe e R T8 3280 9180 4717
AP, He LTV S BRI, B 122 A2 M, A Venn [, ILFE 1. WD L

R TR E 71097 COPD KM ERE K.

AT IR

g BH PR il

Figure 1. Venn diagram of intersection target of drug and

disease
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Figure 2. Network of drug component target and disease
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3.6. KEGG @R EENT

X2 RS2 L %7697 COPD B #E 5 HE/T KEGG 8% & %941, L P < 0.05 Il FDR < 0.05 M
kR, HESTEF 15 & KEGG MBI (P < 0.05, FDR < 0.05), #U3E K 3 855 A RES Sl 55
TE5@EM. TNF {5 5@, HIF-1 558, 5/ MRS Sme. NdaffifE. PI3K-Akt {5 518
A ST E R, UURA A R 2 2 P VB SE 8 T R R R 2 UL BB S 53R 9T COPD. % P {HIF

FRHEZ, Rk A HT 15 2645 Sl RS Bl =R s, Lk 2.

Table 2. Enrichment analysis results of KEGG
2. KEGG 20 ER

Y5 I Count P PValue
Pathwavs in PIK3CG, EGFR, AR, IL6, PPARD, PTGS2, RXRB, RXRA, PPARG,
hsa05200 Y 25 TP53, RB1, CDK4, MMP2, MMP1, CDK2, MAPK1, JUN, BCL2, 9.83E-09
cancet GSK3B, VEGFA, MAPKS, PRKACA, NOS2, EGF, GSTP1
Caleium sienalin EGFR, DRD1, CACNA1S, CHRMS, ADRB2, ADRB1, CHRM3,
hsa04020 0 gnaling 17 CHRM2, CHRM1, ADRAIB, ADRAIA, CHRNA7, NOS3, PRKACA,  2.14E-08
pathway NOS2, ADRAID, HTR2A
Neuroactive OPRM1, GABRA2, DRDI1, GABRAI1, PRSS1, NR3C1, CHRMS,
hsa04080 ligand-receptor 20  ADRB2, ADRBI, CHRM3, CHRM2, CHRMI, F2, ADRAIB, ADRAIA, 6.94E-08
interaction CHRNA7, ADRA1D, HTR2A, CHRNA2, OPRD1
TNF signaling PIK3CG, IL6, TNF, CCL2, PTGS2, MMP3, VCAM1, MAPK], g
hsa04668 pathway 13 MAPK14, JUN, IL1B, MAPKS, SELE 11807
hsa05219 Bladder cancer 9 EGFR, MAPK1, VEGFA, TP53, RB1, EGF, CDK4, MMP2, MMP1 2.19E-07
HIF-1 signaling PIK3CG, EGFR, MAPKI1, IL6, HMOX1, BCL2, VEGFA, IFNG, NOS3, 3
hsa04066 pathway 12 NOS2, EGF, INSR 3.28E-07
Chagas disease
; PIK3CG, MAPKI, IL6, TNF, CCL2, MAPK14, JUN, IFNG, IL1B, g
hsa05142 (Amerlcqn ) 12 MAPKS, NOS2, IL2 7.44E-07
trypanosomiasis)
hsa05223 Non'srz‘;‘rlllczf“ lung 9 PIK3CG, EGFR, MAPK1, RXRB, RXRA, TP53, RB1, EGF, CDK4 2.66E—06
15205222 Small cell lung 10 PIK3CG, PTGS2, RXRB, RXRA, BCL2, TP53, RBI, NOS2, CDK4, o, o0
cancer CDK2
hsa05212  Pancreatic cancer 9 PIK3CG, EGFR, MAPK1, VEGFA, TP53, MAPKS, RB1, EGF, CDK4  8.38E-06
- EGFR, PIK3CG, IL6, RXRA, TP53, CDK4, CDK2, KDR, MAPK I,
hsa04151 . o 19 CHRM2, BCL2, GSK3B, CHRM1, VEGFA, NOS3, COL1A1, EGF,  8.53E-06
signaling pathway
INSR, IL2
Cholinergic PIK3CG, MAPK1, ACHE, CHRMS, CHRM3, CHRM2, CHRM1, BCL2, 3
hsa04725 synapse 1 PRKACA, CHRNA7, CACNALS 1.0SE-05
hsa05215 Prostate cancer 10 PIK3CG, EGFR, MAPK1, AR, BCL2, GSK3B, TP53, RBI1, EGF, CDK2  1.06E—05
- PIK3CG, MAPKI, IL6, TNF, JUN, BCL2, TP53, MAPKS, RB1, CDK4, 3
hsa05161 Hepatitis B 12 CCNA2, CDK2 1.94E-05
Estrogen OPRMI, PIK3CG, EGFR, MAPK1, JUN, ESR1, PRKACA, NOS3, 3
hsa04915 signaling pathway 10 ESR2, MMP2 2.76E-05
A)
4. g
g EZT TG IS EMNER” Wa, EREFELARET “Mik” o ” i3],
R A\ N IR AL I N R, JRALE T, T .
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HAZ: MR IR, ORI AT, RARIEIhEE N, AR KIE, BORAE R T
FEOZ . ZH R B B RILIR I ThR6], REMERNIE AR, (kA Th RE R A IR,
PUARHF LR, 25 H K 22 3217 7 DL PR A DGR R 1 3R 0A S 5 R 5 A TE R 1 20 WA [ 7], AT 42 il il
HRIRGR8]. AR AMESR[OIMER % H HR 22 171097 80 BB MERHZEME B3, IRKH K 97.5%, WS H R
W22 7 ] LU SR R B G ARREIR, DB TfE, IR % COPD [WikfE . DA RIEsSE%H HikEF
REWS A 2k COPD B IR IRAEIR, IR R B, (H2IIG97 COPD (14> FHLHI AN B 6, PR AC
Tt 538 FH I 26 25 382 1) J5 5K 26 1 TR 22 26 3% 7697 COPD [14- F-HLH],  DARATE &7 )57 FH 2R K

I W - By - BEAL - BRI DUE Y, ST TR 2 S i (I I RS P A L e LA
ZsMy . W R -7 I, 7-FR AU 2- PO S mo P 56 o 10 M O 8 e M 1) A 0 e B e B 95 <3, 1
HEYEAGIR . B DIR10], i ZREY A DR ARTE RAE RS, MIfiEkgE COPD iEfE, I H 4
THAAT LA AR I PR HR I RZ WCREIR « B FEUE B, Ll 5y rT 4] STAT3 MO 4% Tyk-STAT 15518 Bk 1%
ik, WA JORE R R R HERR[11], B =M BEE IS COPD HISME IR M. o Jilids A 28 0E « 8 A0 F]
PrEa b K2 COPD [ EZERIRALHI[12], HitEz Zdid $2 1 NO 1 T-AOC /KPR ATHiEMAEM, Ry
I N Bz 200 B 4 52 9 0 DR - B 13, AT 398 5 4 P PR 045343 B 7 o [R1 BTz 35 T DLJd g 1 4% TL-1R . Cl8.
IKK F1 STAT3 54H 5% 48 A K - (1 2 1A PR 28 RE SB[ 14], 3% COPD s (14 /3 A 48 ik

ZH B HIRIT COPD A% O#E 53 2 VEGFA. PTGS2. TNF. IL6. MAPK1. MAPKS %,
VLI LA S S 7R 2 ALk 22 %7697 COPD 1 v A F4% oA . COPD #E S A BERRAIE S < i 5.9
[15], VEGFA 25 COPD RiEH ¥, VEGFA [NE&E et S W 4iisEE T, A0 e
W, IEAGEL L[ 16], MM FBUE MR, FECAZR. K, #f COPD [ VEGFA £ik
K, Bt ) <3 E BT 2% COPD [15]. MAPK R T 50PN R S50 % 2 %], MAPKI 1
MAPKS %5 24 [ T4k 2 5 COPD “UEE[17], Htil# COPD &%+ MAPK &5 7KL, W
DUA A S E P WA g 2k, #Emisksg COPD #iFf2E. COPD H3 Iy A1 H 4 AEAH MY TNF 1 IL6
RETE[18], LA TNF F1 IL6 AHIK 2E K1 21k o] BLJgAE COPD H 3 1) 2RE SV o

BHENIRRNZE T IR ZEEHTRYT COPD [ A1) 2 ek R 20 205 Bk 240 10 52 5 44T 384 B 17%) 1 4%
X ORER RN bS] RESE, MF REAREMLSE . AWas . RERSERZAREES, U
KW AR EE g E T AR . RIE R NSRS 5 R YT COPD. i X KEGG il & £ 5 kB, K
L COPD 5 15 A5 5 K R %Y, B NZH k2 E v fgdid DL s #7677 COPD. 4555
T5 5 0 B (O 2 5 SO P 4 5 R P N, A R R 0 S e S RE SN R AE[19], AT
It COPD i R A AR JE « TNF A5 53l 2% (19 25E 1 R 2 BEOR AR R B, #F i S IL-1.
IL-6 8 3E KT I 4:[20], JNEE COPD F40E [ Mi[21]. PI3K-Akt {5 5@ H (1) PI3K K7 0] LLi <08
P A MR REGE, 10 TH2 4000, B 20 A W IR R 4 R P 28 RF I SO #2221, AT T+ COPD 3k
o PI3K-Akt 38 H6 75 1A A AR SOPR A0 B AN Wk 4 i 3 T8 47 28 AN 98 DR 7 07 T A 4536 DA (23], DRI i
2 PI3K-Akt J8@ % 7T LA A2 COPD M 480 R B o JE—SPAF S H AR Fi 0 LB Z sy 2. £
%2 5597 COPD [24].

ZE ERTIR, 2 TR E LG T 130 MERURSER T 143 MRS, 15 405 5, FEEE K.
PALSEE B E RIS R0E, 2Ry 28N, 23 5iR)7 COPD, NIEAWFREH Fk3EE
HiRIT COPD 43 THLiH2 fE B (4
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