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ABSTRACT

Objectives : Because predicting the potential efficacy and mechanisms of Korean medicines is challenging due to their
high complexity, employing an approach based on network pharmacology could be effective, In this study, network
pharmacological analysis was utilized to anticipate the effects of YunPye—Hwan (YPH) in treating Chronic obstructive
pulmonary disease (COPD),

Methods : Compounds and their related target genes of YPH were gathered from the TCMSP and PubChem databases,
These target genes of YPH were subsequently compared with gene sets associated with COPD to assess correlation,
Next, core genes were identified through a two—step screening process, and finally, functional enrichment analysis
of these core genes was conducted using both Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of
Genes and Genomes (KEGG) Pathways.

Results : A total of 15 compounds and 437 target genes were gathered, resulting in a network comprising 473 nodes
and 14,137 edges. Among them, 276 genes overlapped with gene sets associated with COPD, indicating a significant
correlation between YPH and COPD, Functional enrichment analysis of the 18 core genes revealed biological processes
and pathways such as "miRNA Transcription,” "Nucleic Acid—Templated Transcription,” "DNA—binding Transcription

non

Factor Activity," "MAPK signaling pathway," and "TNF signaling pathway" were implicated.
Conclusion : YPH exhibited significant relevance to COPD by modulating cell proliferation, differentiation, inflammation,
and cell death pathways. This study could serve as a foundational framework for further research investigating the

potential use of YPH in the treatment of COPD,
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I.A 2
ghok2 AN 23l AZHE AX 5%S Hol: Zo=
dHFZANE EFStL wHAYS A+ A, 4 AR
0FE 59 o7 o]fE 71EY A e T I H
TS AFsted AT AU, A A" PESe wHow
E3hAQl A o iAo JiQute 2 83 AEE ¢
k= AHAo] B X WA, 7|29 ‘one—drug, one—target,
one—disease’ 9] A& BEAsr] 5 T thF AdEol o
% ARE 59 ts HHo FE3ths o2 HEYA <F
23 of Wi A7F FA LS o] RojR 1 Ui, YE
= oFejske gk TP EESY AYAaIE AFT 5 9L
£ 584 e R JEYI ofsto] gl et g
o] W AU ZES Astr|oe gl Fo?.

v a4 5 A (Chronic Obstructive Pulmonary
Disease, COPD)Z & Aol& f&st= o A% FHo=2
thy 718A 9T H71F 5 =Y. 9, Qe g7
24, AU =& FOE 3 7= o vrEFH o2 b
dSEhso] WSk, o2 Q| 7|=7t FobAaL #H Ao
s Ao R Ha Ayt 7|1, 7HY, TS 59
FAo] Uehhs w3 ola v7tg 3Rl 7|/ AlFE A=
. @A COPDY] FEX L 7| F4A U AH Ro
Tt FAlo] HY, 7= HE2e] 1= #skE Fa 9 7]
52 MAANIGY, 7183 FHAE 24 943t 255
o) A g d Ade] F4 o3} el =3 SR b
7% AAE AASAY AFFEL ANAA e Bk gl
2H|Z0|E 9] AME-2 COPDY o321 E 9] Fl&out 7 7|F
3 EE SHSAT A7 A& Tt N B2AH}E FolA] &
shm, R2Rg Aol gl Fopziths HelA dAF=EA @
=¥, olof Wl COPDY] A#-S AAstH, 1 FA4L B¢
slo] B71H o2 24 7Hadt antdoln bAg A= s
o] Fas}r},

greJsto A COPD& a4 (mh), B=(ker), H3(ifiR),
A5 (MiE)S] ol Lok AR B AXAH (A EAT),
Av A (EEEE), 718 AWRER), BAGE) 59 A
H(65) S S88tT A, COPDY dhekx|& o] date]
gk 7|1& AEE AFFPUNTRES), AR AL (ERES),
A ol S (A RTEAER), AR EERFS) A fEg SGXO1,
A ESIRGE LA TSN fee PM014, A AB(HAER)
olA feEigt GGX Fol AT, AAg 714 A 2 $4 A
7} Ay A] Faka Y0 g E L, YunPye—Hwan:
YPH)2 FoBZ(CREEHE) IHHGERR) @R +
29 Awo|t}'? A AR, FRJA(KEL), FHEH
82 LA 2EUEE), Al#%), = (EWE X251
ad FHol 71-E 3t FETTHHEEWE)E SHTE AA
A7 5 Aok AFE ] 9lo], COPDYf| FaEE AR oA
HAT, B AFe AP gokrt, ol £ A=
HAajz, B2, Hd 371A] kA 27 s YEHZ <F

st B4 7|HE &85t A4 A, 7 AR 2 AR
A% ZH HEYIE 45t BT ZH COPD A& 9o
93] $8 sl tiste] RARSHAT
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1. &9 F4%A 9 719 A& 23

|9 G F AR WtTH(Liliaceae)ol] &
A2 Fritillaria cirrhosa D, don, AV F unibracteata
Hsiao et K.C. Hsia = AMAI9 R £ delavayi Franch.,
&9 B2 F przewalskii Maxim, 2] Q17322 Traditional
Chinese Medicine Systems pharmacology(TCMSP) go] &
Hjo]Aofl = Fritiliariae Cirrhosae Bulbus© 2 FE7]|E o] §lo]
g ARE L&t BT B (Cucurbitaceae)©ll
&3t 3l=Ehe] Trichosanthes kirilowii Maxim. & 5% 24
259 A%st Ao FXZ, TCMSP glo]gHo]io=
Trichosanthes kirilowii Maxim 22 R®7|Eo] Qo] 3G
A2e Festgc. Hg: FHma|L=iHAcanthaceae)ol
&3t vl Baphicacanthus cusia (Nees) Bremek®} nfr]Z1}
(Polygonaceae)®l €3t 2 Polygonum tinctorium Ait, %
A& 3}H(Cruciferae)oll &3t £ Isatis indigotica Fort, 2
fojt FEE 7Hadte] E2 ol JojgjE, TCMSP H
olgjH|o]Aoll&= Indigo Naturalis® 2 F7]|Eo] o] 3T
=g &4

2, £H13 74 FA B HE A5

TCMSP dlo|gH|o]| A5 -85t JH2E T8t A
=9 &S AT SHTY LAY 1Y dEF
g2 ¥t 35l Oral Bioavailability (OB), Drug Likeness
(DL)¢ 2714 7]1&& &8sto] Aoz dido] 7|diE=
AEE Adstgr. OB ZA+5FY9 g& & A=A ¢gu
A4 S3ko] mUR obEY] M8 oulsin, DL A
2380l eI guht fARER O tidt =4S L1g AA8E
Moz oFash 9 oFeha £ -3t EgHTt & AT
o|A= OB230%, DL=0.189] 7|&& AH&3d3er a5
78S BE S50k RS TAE S AROE A5l

-

3. SH|3e] & AR EHAFAR = 2
YEYZ 74

3" 844 4EE 0|83t Pubchem d|o]E H|o] Aof A
EIAFAAE £33, Pubchem  Ho]EH|o] A0
“Chemical—Gene Co—Occurences in Literature”7} Zx]s}
2 2 JE2 Aot oy, FEAARTL o F AES AAT
T HFH O R HgAFHAAE £ 4H. o]F STRING H9]
EjWjo] A (https://string—db.org/)E E3} combination score:
0.7 (high confidence)2 A3t Y EYIE s+t

4. COPD ¥ $77 44 2 29% A8
Rske] vl B4
COPD A= 9lo] SH2e] 5§ 7Hs/dS ERlsty]| st
COPD A7 &H3He EARAAE vl &4t
COPD ¥ §AA= GeneCards dlo]ElH|o]A(https://www,
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genecards,org/) 2XE $£H3ELeHy “COPD”, “Chronic
Obstructive Pulmonary Disease”, “Pulmonary Disease,
Chronic Obstructive”2 AME Alst & EF oz £3F
COPD #& #43A= £ 5,511/, o]& |9 3] el &
AR H| A & FERHAE =&t 1 A& AT

5. TlA A}$ 2L (Protein—Protein Interaction,
PPI) YIE®|Z 74 2L COPD &3 A &
A B4

<5 &3} COPDY FEFAAE 7|92 STRING Ho|
Hlo| Ao A PPI U EHIE FA48 o]% PPI U EHR
A4 BYHO R BT FAA Z AU FANE HEeh)
23l Cytoscape 3.10.1 software (Cytoscape Consortium,
CA, USA; http://cytoscape.org/)S &835}o] PPl Y EYZ
oA TUAS 2ol NS BATACH, AAEUA
(Degree Centrality; DC), uj7}ZA1A)(Betweenness
centrality; BC), 23=414(Closeness centrality; CC)<]
37 A A& &8sttt 24 AR EE FA3E =& A
g ol dEste FAAE At 1 23 8Y AHE
APt H L, o]F g AL A o wHESt= 23 A3 Y
g AP Fo) AFHoD MU AT AYFAAR
A5k,

6. Functional enrichment ¥4}

COPD A &2o|A AHFAALY] 7|51 2 7|1 dI5357]
935l Enrichr dlo|gH o] A (https://maayanlab.cloud/
Enrichr/)E &83%}9 functional enrichment £4& 43
3199tk The Gene Ontology (GO) enrichment ¥4]3} Kyoto
Encyclopedia of Genes and Genomes (KEGG) & 27}4] 9]
golE o] A5 AP oH, o|F p-valueS 7|FCE Y
g3 & 38 S & A o8 === pathwayE A5

STt

7. S92 COPD &3 Herb—Compound-—
Target—Pathway (H-C—T-P) U EY3 74

9lo) 14 Es1od $4H Ho|ES Cytoscape software
3,101 Bgato] 399 WAS AH B4 F H-O-T-P
YEgas FAsA.

m, 2 I
1. &93 7A oAl B4 AL 2 eAGAR

2y

TCMSP databaseollAl #gHE /4t FAHE &9
B4, Hull, tiAb, A el EAl(absorption, distribution,
metabolism, excretion: ADME)Z 183} OB>30%, DL
>0.189 2714 71&& Ag3}9 3, Pubchem ID7} &3
% 1839 ARS BH YEOR dZsigr. Himi
ZINC03860434, Beta—sitosterol, Sitosterol, Peimisine,
Cyclopamine, %212 Mandenol, Diosmetin, Spinasterol,
Hydroxygenkwanin, Schottenol, Linolenic acid ethyl
ester, Vitamin E, &= Beta—sitosterol, Isovitexin,
Isoindigo, 6—(3—oxoindolin—2—ylidene)indolo[2, 1—Db]
quinazolin—12—one, Indirubin, Indigo2] AJ&o] Z3t=|
oF EARHAL waANA  ge  Adme 4R
ZINC03860434, Sitosterol 2742 A3t % 16%9] RS
SSAT (Table 1), O1F 55 48& AT, B340z
% 1559 43S Foolol UENLE THAA. B 15%)
<93 A2 d3E BAFARE 437T1E YEigey, A
AE Y EYIE= 437 nodes?t 14,137 edgess Z 3T
(Fig. 1).

Table 1. Physico—chemical properties of the compounds from YPH for good oral bicavailability.

Mol ID Molecule Name MW AlogP Hdon Hacc OB(%) DL

Fritiliariae Cirrhosae Bulbus

MOLO000358 Beta—sitosterol 414.79 8.08 1 1 36.91 0.75

MOL004440 Peimisine 427.69 3.16 2 4 57.4 0.81

MOLO009027 Cyclopamine 411,69 4.26 2 3 55.42 0.82
Trichosanthes Kirilowil Maxim

MOL001494 Mandenol 308,56 6.99 0 2 42 0.19

MOL002881 Diosmetin 300.28 2.32 3 6 31.14 0.27

MOL004355 Spinasterol 412.77 7.64 1 1 42.98 0.76

MOLO005530 Hydroxygenkwanin 300,28 2.32 3 6 36.47 0.27

MOLO006756 Schottenol 414,79 8.08 1 1 37.42 0.75

MOLO07179 Linolenic acid ethyl ester 306.54 6.55 0 2 46.1 0.2
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Mol ID Molecule Name MW AlogP Hdon Hacc OB(%) DL

MOLO007180 Vitamin—e 490.69 3.78 3 9 32.29 0.7
Indigo Naturalis

MOLO000358 Beta—sitosterol 414,79 8.08 1 1 36.91 0.75
MOL002322 Isovitexin 432,41 —0.06 7 10 31.29 0.72
MOLO011335 Isoindigo 262,28 1.65 2 4 94.3 0.26
MOL001810 6_(3_°XOinggiliiggff;‘ﬁ:;ddol2’ b 56339 354 1 5 4528 089
MOL002309 Indirubin 262,28 1.88 2 4 48.59 0.26
MOL001781 Indigo 262,28 2.11 2 4 38.2 0.26

*MW, molecular weight(g/mol); LogP, lipophilicity; Hdon, hydrogen—bond donor; Hacc, hydrogen—bond acceptor; OB, Oral bioavailability;

DL. Drug—likeness

Fig. 1. Fig. 1. The network of YunPye—Hwan(YPH) with 437 node and 14,137 edges. It represents a network composed of target genes

of 15 bioactive compounds.

2. £9& v E A9 COPD F-AA2 ATA
Genecards ©Hlo|EjHo]AE F3 COPDSF #T=H
5511709 §AAE FAsH o, o|F LHE LR
EFAfARteke] vlm B4& F3 COPDet] dBAdS <l
stk B4 23 gu$ke] pAGES gBARHR 4374 F
COPD 37}t F8E = 44 5 276712 Yehgor,
<% HEYIL COPD YEYIE 9F 63.15%2] dA&S

ettt (Fig. 2).

o Eol-)ln

COPD

YPH

161 276 5235

63.15%

Fig. 2. Veen diagram of overlapping targets between YPH and
COPD. There are 276 target genes in YPH bioactive compounds
and COPD.

3. ¢9%3 COPDE| FA$AA 2 WEY I

CE

SEHE 276709 FHAE vl o E PPI YEYAE A
T3} 276 nodes?}t 9,617 edgesE =&Yt =% 2
1= EU|Z Cytoscape software 3,10,12] Analyzer network
tool& &-43}od DC, BC, CCE 7|22 2 YJAEAE A3}
fed, 12 238 & FFZE DC)69.6884058, BC)
0.002907483, CC) 0.564572822% 21, AAH Y ELZ
= 64 nodes, 1,752 edgesE X35}t o] A3WE 2}
A3 HHFZEE DC)Y137.609375, BCY0.009511525,
CC»0.669843594% 1, °o|& FFst= AL d4A F43
Z Adstgoen AKT1, ALB, BCL2, CASP3, CTNNBI,
EGFR, ESR1, IL1B, IL6, INS, JUN, MYC, PPARG, PTGS2,
PXDN, STAT3, TNF, TP53, & 18719 §AAE Z&5t=
18 nodes, 152 edges?] Y EYIE F+=35149t (Fig. 3 and
Table 2).
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(A) B)

DC>69.6884058
BC>0.002907483
CC>0.564572822

- @ &

276 nodes, 9617 edges

64 nodes, 1752 edges

©

DC>137.609375
BC>0.009511525
CC>0.669843594

L
18 nodes, 152 edges

Fig. 3. Screening process of core genes of YPH bioactive compounds against COPD according to three measures of centrality. (A) Network
of overlapping targets between YPH and COPD. (B) Network of primary screening process. (C) Network of final screening process. DC
indicates degree centrality, BC indicates betweenness centrality, and CC indicates closeness centrality.

Table 2. Detailed information of the 18 core genes.

Target Degree Centrality Betweenness Centrality Closeness Centrality
AKT1 216 0.033482636 0.825301205
ALB 207 0.038306896 0.803519062
BCL2 175 0.011715663 0.730666667
CASP3 177 0.013436876 0.73655914
CTNNB1 171 0.015701675 0.726790451
EGFR 177 0.019008147 0.73655914
ESR1 165 0.014793351 0.713541667
IL1B 194 0.028728049 0.771830986
L6 208 0.028272297 0.805882353
INS 199 0.032861156 0.785100287
JUN 165 0.011300906 0.711688312
MYC 161 0.014037341 0.706185567
PPARG 163 0.017289264 0.70984456

PTGS2 150 0.010895948 0.685

PXDN 170 0.011669066 0.722955145
STAT3 184 0.016826731 0.750684932
TNF 205 0.025098077 0.798833819
TP53 194 0.022449835 0.771830986

4, GO enrichment ¥43} KEGG pathway d]
ol o] AE &&3 SH Z-E 7|AH B4

COPD A &e] $lo] ST 7|5 2 7|HS FAste] A
e 18709 A FAAE Enrichre] g3 & GO
enrichment 43} KEGG pathway H|o]ElH|o| A S &<l5}
At GO enrichment #4 Z3} BEHE 13 (Biological
Process: BP)ollA 1,0337], Al=Z FA24(Cellular
Component; CC)oA 5271, B4} 7]%(Molecular Function;
MF)ellA 106719 GOE 1T 4= AUtk 1 F p—valueE
71202 ZF hg| o] A9 10719 GOE E4319S W A
E3+7 1A o) A= Regulation Of miRNA Transcription’,

Regulation Of Acid—Templated
Transcription’ 5], A|Z FA4 824 0A+& ‘Euchromatin’,
‘Nucleus’, ‘Endoplasmic Reticulum Lumen’ 5©°], £x} 7]
%5 &9Ho]4= ‘DNA Binding', ‘DNA-binding Transcription
Activator Activity’ 53 A3 9SS &<l

KEGG pathway tlo|EHo]A~E F3 & 177709 7|d&
g 4= QAT I F pvalueE 7|22 UddH A9
30719] pathway FolA COPDQl 7|H¥ #HAE ‘MAPK
signaling pathway’, ‘TNF signaling pathway’, ‘TL—17

‘Positive Nucleic

signaling pathway’, ‘C—type lectin receptor signaling
pathway’, ‘HIF—1 signaling pathway’, ‘Apoptosis’, ‘JAK—
STAT signaling pathway' & 77}A] pathwayS A%},
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Regulation Of miRNA Transcription (GO:1902893)
Positive Regulation Of Nucleic Acid-Templated...
Positive Regulation Of miRNA Transcription...
Positive Regulation Of miRNA Metabolic Process...
Positive Regulation Of DNA-binding Transcription..
Regulation Of Apoptotic Process (GO:0042981)
Regulation Of Cell Population Proliferation.
Positive Regulation Of Macromolecule Metabolic...
Regulation Of Nitric-Cxide Synthase Activity...
Positive Regulation Of DNA-templated Transcription...

Euchromatin (GO:0000791)

Nucleus (GO:0003634)

Endoplasmic Reticulum Lumen (GO:0005788)
Intracellular Membrane-Bounded Organelle...

Intracellular Organelle Lumen (GO:0070013)

Multivesicular Body, Internal Vesicle (GO:0097487)

Intracellular Vesicle (GO:0097708)

Membrane Raft (GO:0045121)

Organelle Quter Membrane (GO:0031968)

Basolateral Plasma Membrane (GO:0016323)

DNA-binding Transcription Factor Binding...
DNA Binding (GO:0003677)
Transcription Regulatory Region Nucleic Acid Binding...
RMNA Polymerase Il-specific DNA-binding...
Transcription Coregulator Binding (GO:0001221)
General Transcription Initiation Factor Binding...
Transcription Cis-Regulatory Region Binding..
Protein Phosphatase Binding (G0:0019903)
Ubiquitin Protein Ligase Binding (GO:0031625)
Protease Binding (GO:0002020)

& — Vol. 39 No. 3, 2024

Matched genes

Biological Process
Cellular Components
Molecular Function

Fig. 4. GO enrichment analysis. The bar chart represents biological Process (blue), cellular component (green), and molecular function (pink),
comprising the top 10 terms related to core genes of YPH against COPD in order of p— value.

Human cytomegalovirus infection
Lipid and atherosclerosis

Hepatitis B

Kaposi sarcoma-associated herpesvirus infection
Proteoglycans in cancer

Salmonella infection

Hepatitis C

TNF signaling pathway

Fluid shear stress and atherosclerosis
Small cell lung cancer

Prostate cancer

HIF-1 signaling pathway

Shigellosis

Apoptosis

Gastric cancer

Mathced genes

Fia. 5. KEGG pathwayv analvsis. The bar chart visualizes the too 30 KEGG pathwavs of core aenes of YPH against COPD in order of o— value.

5. H-C-T-P Y EQZE 53 &9 COPD
A7 714 &4

BAFAATE B F 16709 4 A& F Adxet
AR AES UAZR et O 5 Az e Jdo 4=
9l Beta—Sitosterol®] 14712 7} £ AL HEPon,
TE9le]  AHQl Spinasterol®] 127  Disometini}
Mandenol®] 117, Ha&9] AJE Q] Peimisine®] 107} £22
ATH S FelstgTt COPD X &9 #HE Pathwayot @3
3 A Hol: {AAE= AKTI, IL6, JUN, TNF So=2
velyth 7719 Pathway % IL—17 signaling pathwayS

Aot YA 6719 pathway®t AL Hol= AKTI2
Beta—=Sitosterol, Diosmetin,
Hydroxygenkwanin, Schottenol, Spinasterol®] 6712 A&
oA &lE 4= e, IL6, JUN, TNF+= 5719 Pathway<}
A& Bt JUNL Indirubin 17§9] A&, IL6%= Beta—
Sitosterol, Cyclopamine, Diosmetin, Spinasterol, Vitamin—E,
Indigo, Isovitexin®] 8712] AET} AHS Hgon TNF=
Linolenic acid ethyl ester, Indigo, IsoindigoZS A €3t 13
MY FE dus 24t (Fig. 6).

Peimisine,
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1B

PXDN

/
/

Z S S Fe T e N —"
e = 7 e -
e - v AV A —
/ — NN \\ Z5F 7 % -'&_' """ﬁ};’ =
Isoindigo 7 = 17 ' 3 X
// Indi a\x 2 Svraava CTNNE
) e——— 5 \ "— __——

TR

4229 ;
Rt 7
=
i
Pt ‘,ll‘ =
P 8
Uinalenic acid ethyl esler ,.’" TR
P Y 0 SO SO
Indfirubin 7 7 o 5
Ay %
e 5#»'.9"

— T X > Rein
Mandenol i o \ = ‘--;1 HIF-1 signaling pathway
N \scnnm:m 7> ) 2 < \\ A’ [N —
i *—%ﬂ&« AN\
=R

PTGS2 T PPARG

Gltype lactin receptor signaling = 5

ESR1

JuN

Fig. 6. The Herb—Compound—Target—Pathway network of YPH in the treatment of COPD. The green represents herbs, the pink represents
bioactive compounds, the yellow represents core genes, and the blue represents core genes related pathways. *Abbreviations: FC, Fritiliariae
Cirrhosae Bulbus; TK. 7richosanthes Kirilowii Maxim; IN. Indigo Naturalis.

V. @ % 7). TEEACHBEDFE D)ol LFT (L)
So] e (hegeht), AW u) (BARIER) S X 2 EeH?),
COPDE 71=9] why @Zuheat o 42 972 o 7l50]  BHFUL triterpenoidA, saponin 59 HEE FHFHL 9L

Az asts Ao 2, TAHo| H7tgH o R AYPst=
EAE 7HH, 714, 7H, 52 5] 7P &3 40l
o}, COPDE 3717t 4% FW, 139 skl &3}
B2 o7 5y A% M= g2 e s 8, T,
I0F% S0l ol Tt EF F/do] HUCOPD SAt=
Aol "ol FHE= ofstEo] L8330 FukEy| 4o
COPDE 1%t APLE 2 Aol 0|8 GA| AZto] EEFE
Z7Fd Ao g Holn o]& Qg AFH, FAF EE FA|
ZF7staL §lof, B A&k /o] Algstt,

2 AToA AREE 293 AR (i) 2H8-0=,
AsEm)), == (BHE Rt AYoRA, S5 o]
ANz HEI S AAStL, AlE 2EAHapoptosis)
8 9 AxzF7] 240 F43% 2EJRE Zgiitt= B
7b QoH® gHge] 4 S AmEd, o4 Avrs
A st o 1@ EkEE)SH, HE) 2 AAE
for NAT, -89 GHREA), SR (b k)9l
B0 2 F AR (idygEn), AlLTEIEDE), S8
(gm0, AEoE(Wmm) e $4s =6k, A-x(
st AZol Faf sl ol 72 AAgET?, =3 A
9|2 =alkaloid, imperialine, saponin, organic acid,
terpenoid, sterol 5 X35l Qo EA ESF Yol g

A, AGAl, FEA 5 28D $ & Hoph Yo,
F1L AQTH(1E3), v L(skHEs) s, #H (i), (8D,
AR AFERes ARG G

.
o i3t amet NO A dAE 53 5 a5 =
ke Aol AFHAYH . s AFER), T THkiR)
sk, 2, #H(i), AF (B2 A%t A 50H
i), FEOM), BE(EE)Y A5oE SEUNOR#ES
3, @EQESnHrten), 5530 (hrmezi), 3 (0%), &
OFFTHCNGER), FAI(ER), FH|(MEE) 5 A ESt=T|
geE=d, ol EdE EEnE AT oF &8, dF5A4
A 5o gE}, B AP g9 F] T &
50l 3F7] Ao FEY Ao AZEN AR, A2,
A FdF ¥ F43 G50] TF7) AT SEE U=
A& ZA=Z COPD A& |HEdS 83 = 9 A=z
di&atHal, YEHA oFg|shE &85t ‘multi—component,
multi—target, multi—pathway ] WHoz 293o] 8%
9 2 717 tsto] gstT

TCMSP2} Pubchem database® &-83t] +=3" v
o] fAAtet COPD &3 4742 5,51170] A& &1 ¢
d%4 HE ¥, AKT1, ALB, BCL2, CASP3, CTNNBI,
EGFR, ESR1, IL1B, IL6, INS, JUN, MYC, PPARG,
PTGS2, PXDN, STAT3, TNF, TP53 £167]1& #A{AR =2
A3t (Fig. 6). 16709 A4R3= F COPD =9
28 7143 49y e Bole f4A= AKT1, IL6,
JUN, TNF £°o2 Uehda, o]2 Egi2 COPD X &4
AF A=Y 98-S AW ESIth COPDE| ¥ 7| Mo 2=
IA EE, dH WY DR a i (proteinase)et F-T
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Hl B3] & 4~ (anti—proetinase) 7+ . A} AEFA
tll_]_—

%\_ —0 ’
(oxidative stress), MZ AEA 502 1}
ARl A5 H 229 NEHHA &4

v [}

R
B35 of7|3tH
71BN, 7129 vE E wH), #H7]F, | A3 5o2
ool gH|ge] HARAA F AAFA At EFFIC
IL1B, IL6, TNF+= AWl dFvh3-2E 28sts AR ¥
Z2)9] thekgt A ZE A= 2 E4FAIA COPDY Z13of| 9lof
293k 932 3t1] AKT1, JUN, PTGS2, STAT3-S WA
ZofA AASY Ao BRI S KT 4= qlok o
A AT mF LA GFe 23 9] HH3E Futsl
g ATK1, CTNNBI1, EGFR®} Z& Al
A2E 53 ¥ 229 4/ op1@H T, o8 F
SHEe vy 95 2dste] COPDE 288 7HsAde &
AstHt. thekdt A4E Tl #H e SRt -
el R § 40 o] COPDE UHAZ 4 gty o
Ao o 22 Yol EstAY 242 @

ANz FLL opgith EA4FE HWINE
HAS §X5t= B39 elasting &3 ¢ = GRS
A4E BHsta olF AAste F-duEdase E4S
Asfgict, o 2329 elastin®] Eafl= H29] 7|8 27 IR
ojojzH, o= ¥ 2] AU 7|5S HolEA Hrl,
&9 ge] MM F PPARG, PXDN, STAT30] Tril &3
40 Wyt GAgste Hojgittn LA 9le], ol& S
S gho] Tl R ahol PR ase] B43S 24
3o COPDe]l F3ke uld 7HsAde Felstge 59 Al
2EH 2e AR B gastEde BEatgo]
Fo| AstEd HOoZ e AHE, 2 &A7IAY &
ZERSS op|gith, AkstE AEHAR QI3 2 HE A1
A7t S4ton o A4 229 oy, ¥ ity 371 59
4] UeUA "o, gugte] AAGHA & AKTL,
PPARG, PXDNo| Atstd AEH A 23 T A3 AR
Fojgittn dA 9], ol& T3l uFo] Azt AEF
25 zAste] COPDe ¥¥FS v 7FsAde Felstat
26350 nlzuto 2 HE AEALR Q18] HE AE7} A= o]
Fzyo] B AT Aol Mo o) AE Adrt=
A 2dHE Z2aRE AZ A ez, ot
Aoz 3| ME7F 222 FHgof o]2& oltt, AlE
AhAbe 2A SEEA, 7, AaEdy, F % fA%e
Ud 59 AEF A nEZER oM AA WP E = intrinsic
pathway$t Ato| EFQlo] =840 Agste] WA= extrinsic
pathway®2 FLEEH™, FFHOR caspasedt= AlZ W Tl
A BHEAS GATAA HAZAEL =Y 2H8
ARG AR} FBCL2, CASP3, TNF, TP537} AlX 2}E A}
#FoataL glom, o|F B3l Fugo] A JEARE A5
COPDell 9% 1| 7Hs4< grelstg o™,

s g A oF 9 B3 COPD 259 ABAL &
A3 Yol HEHAZE B4 Aat dojmel o] 244
2l Beta—Sitosterolo] 7H =2 AFAHS BTt Beta—
Sitosterol®] A% AF¥AH o2 COPD X &9 tist R gl
ou, TAZ 9 S=AGANZ2EE Tt 7] 9 A4 =23
Aol Qe Aog HuEYoH Y COPD #AEY ¥ =
A2 F2 qANZ, THEZ 3 22 " AZE 93) A

olN
rﬂ:
oo

i
£
B
™
Lo

%291 4% Aol =25l I, @F MzEo| 557
BEOA WAL f313 ARt AE S whgste] Wl
N3-S ZWska, ol Zlo] A&HW Aol Ak 7] wRe]

COPDeA HAAIE 282 FasteH?,

ok, 2 AtellA MegE 242 93] AR 27
Agsted Slo] eAK] itk RAAR, YEYA TS
et B2 &4 HdEol B2 oA dFE TS St
Atte Holth, dine SuSto)A Fef(FLE) Y= B3t
o] gy 7o tigt vlolEl7t BEste] 2Rl A9
v &2 A9 &g d&o| 23 =HU, UEHZ <F
gslof| A= 7]EY A4 ofn] 7 JRES &85t
A4S A7) giZel, sid WS &83t7] o)A 7 ¢F
ANEQ &4 AR digt A3 dAFE0] Zasit, ERZ,
£ A<= in silicod] AFHH £3hL E 5 Sl TE,
‘in vivo', ‘in vitro 59 39U 5 53 RoE dev)
U, S AR Aoy AFE Sl VIEYT st Ao R
A&5e 85 AARE el o] digt 710 A7 2a

oj9} 2 AP ECl EASHANE, & A= A 14
AET A ARG e R FFHoR LA H-C-T-P
YEYIE T3 ¢H3e] COPD A&7|HL o &stgon,
ole] wet FF AP AT HIFE AXSAT= oA
ofm|7} |t

=
i)
rh

YED okelata E4E Fa) COPDY| &9 2e AT
o2 gl 4 Gstel tstel dofrzg shedct, el
ste] Theat e ARS EEAArt

1 *9gE Aske 5, A, A2 RE 1559 &4
AE3} olet ABH 4379 EFAFARE Felatgom,
0|2 E3f 437 nodes & 14,137 edgesE ZFel= Y E
A=2E AFstAt

2. Genecards Ho|E|Mo] A8 §3) 4UH COPD AT &
A} 5511709 Soske] BHHE SASAA 437708
HlE S A7 FEEE $A%E 276708, £7
Z7F A& oF 63.15%= LEFST)

3. FE4AR} 2767] F 2219 238 HHL Fal 18719
AHFHAAE AL, o] HIE 22 18 nodes, 152
edgesE E3st= HEHIE F5351AH

4. 18719 AANEAAY] GO enrichmentE EA3F A3t 4
E84 A BP) A= miRNA
Transcription’, ‘Positive Regulation Of Nucleic Acid—
Templated Transcription’ 5©°], AlZE F424(CC)A

‘Regulation Of



Y92 oFelahe ol g3t &

+= ‘Euchromatin’, ‘Nucleus’, Endoplasmic Reticulum
sol, B2 7I5MF) SH¥olA+=
‘DNA-binding Transcription Activator Activity 5©]
Aol 9SS Belstgth, KEGG pathwayd| o ElHo] A
£ 53] 'MAPK signaling pathway, “TNF signaling
pathway’ & 7719 F271-E =&t e, Y4FA7
% AKT1, IL6, JUN, TNF7} 27123 7h4 U3t 4
BEE Barh

Lumen’ ‘Binding’,

. COPD A &9] di4frztel Ao 482 14712 Ueby
omj, O F AR} oo FAHE Beta—Sitosterol
o] 7 & AW|PE HAX Y, LT F

3

B

E dFoHE= |9 &3 COPD F4% 7+ ¢
GO enrichment/KEGG pathway £42 &
7o g0 Y & TS Q'?—]f;]‘ﬁ
:-L——‘] 4, 23}, 455k, AHE 5o

oz ddt, E3 & 479 éﬂ% 3% COPD 7|
E."ﬂ o] &g 55E AFs] A 7
€48 = UL AR B,

e 2

e

= 20249 & Yt n wH| ALY
AEUT

ol ofsf 3=
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