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Abstract

Objective: To analyze the mechanism of Xiaoginglong combined with Ginseng decoction in prevent-
ing high-altitude pulmonary edema based on network pharmacology and molecular docking tech-
nology. Methods: The main active components and their targets of Xiaoqinglong combined with
Ginseng decoction were obtained through the TCMSP, screen the active components of traditional
Chinese medicine; obtain the main targets of high altitude pulmonary edema through OMIM, Ge-
necards, drugbank databases; obtain the common targets of Xiaoqinglong combined with ginseng
decoction and high altitude pulmonary edema through Venn Diagram; use cytocaspe3.9.1 software
to carry out Protein-protein interaction network (PPI) analysis, to construct PPI network; use Da-
vid database to analyze biological processes and signaling pathways, use Cytoscape3.9.1 software
to build an “active ingredient-target” network, and use AutoDock and Pymol performs molecular
docking verification on key targets and corresponding active ingredients. Results: 159 active in-
gredients and 329 targets were screened from Xiaoqinglong combined with ginseng decoction,
and 887 high-altitude pulmonary edema-related targets were intersected to obtain 62 common
targets; in the functional enrichment analysis of GO, 214 biological processes (BP), 25 molecular
functions (MF) and 13 cellular components (CC) were obtained. 93 KEGG signal pathways were
obtained by enrichment analysis Conclusion Quercetin, kaempferol, B-sitosterol in Xiaoqinglong
combined with Ginseng decoction may be the core compounds for treating diseases, and gene tar-
gets such as IL6, TNF, and VEGFA are the best target options for diseases. Xiaoqinglong combined
with Ginseng decoction may be involved in the HIF-1 signaling pathway, lipids and atherosclerosis,
Toll-like receptor signaling pathway, and TNF signaling pathways in treating HAPE.
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1. 53|

e SR K (HAPE) 52 — 284k R T SRS AR Co U AT K B, o2 it S5Ot X S BOE T R A, 1200 K
e HERRGE . HSEREE, MEAT 1 R E AR A A dr 22 4[1]. H TR HAPE BT
IR — BT i BRI . 0T PRI T AR EEKAR[2]. AT (3] A4 555
THEAER, RIE PRI R SR LIRS Jy HAPE IR iR Bt 1 EORTTHR, A snkrh 25205 R [5] B
[6]. NIESHREELGM[T]. NG IR MRETE, LI ITT7), B ZRDGKI S (IPEa0N8) 2
SOTFIHIREL . AT2G. A T2 HE. HER(FE). IR FE, 3L 8 BREMALN, AT5 IR,

DOI: 10.12677/tcm.2023.1212518 3483 A 22 2


https://doi.org/10.12677/tcm.2023.1212518
http://creativecommons.org/licenses/by/4.0/

LA %

HERHAUNE 25, ST HOE LR, HRRSE OCREE R M1 %%, ARG AN A IR AL . T2 iR
PR R AR PRI B T BRI, gkt s, BRERSGEROVEZ, Wi, FHBIREERR: 1
R T IRBR I YCSR Ay i, AT ZGWRBR T SKIARRSA &8, J7 " M = 2452 AR 25 IR 2 M . o R AR
g, AVE BRI, JROVEZS; KHERURT, RAEZ AZmH A Tk (B . AS.
HE, &£, AR4R, Hhi+TE. ASZEERMER, RATEMREZM UERNES, @R,
HHFONEZ), M <. DUZGHE, mAMEM, JRaE 2 emia bt BEohae. Hutos HarH 2
HEERI ORI & B A XTI I ORGP TS 0 Rk S i [8]. /N e N2 Biih HAPE REEE TR
it IRFHECE, A “SUINAERR” « CORIRIE, HUURAGMZ” FENATE. HATKEZ AT
FAUESNT i EA RIFBHUR « 1% Phi S5 0E FI[9] [10] [11], SkIamf 45 /NG ez vl LUl #) TGF-B1
I RAEEE [ Smad2. Smad3 FIFRIE MM AR S PERE R AR [12]; A IR AR INE R E
{5 AT #R PR e S R P IR B ML JOME A 37K, B B E AN S BE D RE, AT DRk R I s [ 13],
I HAT L 438 B A2 T SR MR O IR AEIR[14] . (HZ T HAPE BISEESHE T+ rk=. /)
H DG NS DR % LR SR BARE RIS A e s 2

W0 2% 25 8 25y v 25 4107 B T 2 PO (AL (3t T IEIE[15]. KAt & T R GEW M 2 17 25 B A
AR, R LG - BT - R LI R IR BT g PR OB, (25 BRI AT R AR e T R R
—HL R R A HT[16] o PGP A IR BUR A AN S B T B AT 2R 2 R IR R, SN2
HAE A RIRIIHRNE . %25 B2 Be 8 WREARNE 70 A AN R TR 25 27 PR IMLEE, AR TSR 4R
T3 RN FUR K ARG BLAE 1R FE[17] o 73 TR VA A LN 5 Be AR 5 #EAR B2 A ELAE R Y
Jiids DRIMAE R 48 25 B 22 A0 7 TR B M/ NS e & NS 15 HAPE (/R IR AHE TR
IR 2B 22735, WK A B R 8 i — AR W28 i Rp 8 5 A AR &R TR R 298 S HLAA
RIREEORHE,  Faom vl RERIAE FIALA, ISR A 203X Fe g AR 076 246 HY 14 32 80 P 0 AN SR B #E i HEAT 25 5
IR, NNE G NS B EIRR R IR TSR AR -

2. 5 HZE
21 INBRFHE NS HEER SRR TEE

NERHENSHHRRE A2 W, T2 B B k. BE. AZ. AR 108k
2G4 . K% TCMSP %4 2 [18] (https://old.tcmsp-e.com/tcmsp.php) 73 £)4x &4k 22 i 7y, A E AR A= 40F)
FH ) (Oral Bioavailability, OB) > 30%, 2&241%(Drug-Likeness, DL) > 0.18 {E Nffiik 46 1F, ks f)m, Nbs
AEAL B AR 2S5 S, Si—fF Uniport 85 A5 2030 2 (https://www. uniprot.org) 44 4. & 94 FH 1) 8 5 B A
BEATRRYE, PPk “Homo sapiens” , % bk 55 2 FIE N R R0 L R K ToRUCHE A, 15 30259 i S R TR

2.2. =R Fh7K PR S # ik

LL“high altitude pulmonary edema” 1], £2 Gene Cards %## % (https://www.genecards.org) - OMIM
U 2 (http://www.omim.org) F1 DisGeNET £#f  (https://www.disgenet.org/) 1 HAPE FH %< B4 F & R 22 Bk
BIJ5, FIFH Venny2.1 (https:/bioinfogp.cnb.csic.es/tools/venny/) E 2L T. FLit 47 /N& iz & NS/ FEE S A
HAPE s (i 2l B IR . & 9F 3 Mt PERE 5 s ,  MHRR S E15 3] HAPE (78 (e .

2.3. tagg “rpy - RS - R R

i Cytoscape3.9.1 BAFHIE /NG JHIZIAIT HAPE [t “rhzh - WEIE Ry - B %%, 2% &
WGBTS A TEAERE s A Ry S5 T E B A IR A ELAR FH G R K LA ARE
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LA %

24, “INBEFABANEF - KR - BR"NEBR - EBREMBE(ER (Protein-Protein Interaction,
PPI)M4EHIES 53R

R NE & N2 59T HAPE RV AR L S A\ 2 STRING s /% v (https:/string-db.org/), #4)
T By “Homo sapiens” , ¥ HAEFH RGN “medium confidence = 0.47 , JERaiiie 1 &, Hith
BB ARFFERIA, BE4T PPI 23, $REX PP 28 FFAR7E 9 TSV SCE#4 3 o SR K88 S\ Cytoscape Version3.9.1
AT AT AT IR ANEIE M, T PP P4 S B A (degree) . £ 0k (betweenness
centrality). %% & 10 (closeness centrality) J&y #5135 32238 M4 (LAC) M P 2% 4 4 J& M 4E (Network) i2E 471t
o JELLEE(E A ALE. A ROt S RN S R O T A R T R 3 S M R A ORI o 5 A
PEAET A BONBIE, TERT G LIRS EOORA R AR /NS i & NZ5160 97 HAPE 1% B E FH HE
Ro

25. “INBRIFEANEF - KF - BR” B GO NEEESR ST KEGG BERER S

KH DAVID ## % (https://david.ncifcrf.gov/) % PP /4% Hb (1) 2K 1 i 3E 47 3 K A& (Gene Ontology,
GO) A= W27 T e & 4 43 v A1 it 08 J5 DR RN 5% (R 2H B B4 1 (Kyoto  Encyclopedia of Genes and Genomes,
KEGG)# s & &£/ #r, LA T #/ING & NS5 i) 3 E s T HAPE 1) GO T REANZ 5% 2R 47 (1)
bR AR /RS SOE R TP IVE A, R A4 43 (hitp://bioinformatics.com.cn/) 7E £k T B % GO & £ 4> B i
KEGG i = o ah Rk AT if A b2, 2SIl GO SR AR IUA B 70T & Fh A= 4 5 IR A B (1
INREREAT IR e AN fid, EZAHE. £t 2 (Biological Processe, BP). #lifii41 43 (Cellular Component, CC)
F14>F & (Molecular Function, MF) 3 N4« KEGG $i 4 2 2 J - 3k [RI 2 ) v A0 H Ath 15 38 2 S B8 43 R
BRKE 2GR s AV D Re A AE ) RGN AEYRI R3S FR G0) 1 S R 50 i B [19]

26. MRS SXEBREIS FXHE

IEEUING 56 NS5 (10 E R S5 A% OBE S B T4 T X B2 . M PDB 8 b R R
) 3D 45K, FHEIAEAFENDT: © ANEEA; @ RABRES PRGNS N ; @ ik
WA RN FREOUAR SR AP @ RAeIERE X-RARATH 7 AR 2458 . I TCMSP #0482 o T ks
PR B R, HARGF N mol2 #3X. FIFH PYMOL #fH xf #8558 (k47 XK R4k, 2 H
AutoDock1.5.6 B AF A PR i o J B s B T EAT N e fer, FI24T Auto dockvina [2015K A EAT 7 7%
PIAIE, A Pymol Bt B 4h Rtk AT I s

3. &R
3.1. INBRIAE ANEZEMER S B E ML

i3t TCMSP #udls FE ke RAFE/INE eim & NS A TG TR SO R EE R, /i Je JEUdE 1) 157 4>
A ROEVE Y, LIRS 23 S ATZ 8 . AHSE 8 . RS AN HE 88 . HER(EK) 7T AN T
Y8 FE LA, AZ 174, ARSA, KEREBMEREE S 329 MEAIE LR, ML E
M 12 NERREERSY, W L.

Table 1. Drug active ingredient information

=1 HUEMRSER
527! MOL ID EME R OB% DL KR
Al MOL000358 Beta-sitosterol 3691 075 AZ. HEAL. TES A EE. R
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Continued
A2  MOL000449 Stigmasterol 4383 0.76 N NSNS
A3 MOL000211 Mairin 55.38 0.78 HE, 272
A4 MOL000492 (+)-catechin 5483 0.24 PR B, 2524
Bl  MOL000422 Kaempferol 4188 0.24 NS, BB ATE. 4. HEE
B2  MOLO005317 Deoxyharringtonine 39.27 0.81 ANZ. KT
B3  MOL004328 Deoxyharringtonine 59.29 0.21 HE. R
B4  MOL001755 24-Ethylcholest-4-en-3-one 36.08 0.76 FRiE. EH
Cl  MOL000359 Sitosterol 36.91 0.75 T2, HE, HEH. A%
C3  MOL000098 Quercetin 46.43 0.28 RN
C4  MOL004576 taxifolin 57.84 0.27 PR HEA

[(1S)-3-[(E)-but-2-enyl]-2-meth
yl-4-oxo-1-cyclopent-2-enyl]
(1R,3R)-3-[(E)-3-methoxy-2-m
ethyl-3-oxoprop-1-enyl]-2,2-di
methylcyclopro-
pane-1-carboxylate

C2  MOL003501 6252 0.31 R, R

3.2. HAPE BY/E F#E s RO T

P “high altitude pulmonary edema” JoCEEH, 2% OMIM ##i % . Gene Cards %#% 2l DisGeNET
AR, & 3 NP BIE ERE UG, MBREEAE, 53] HAPE W /E/E 4L 5 887 4>, Hr OMIM HidiE
JE 367 MR, Gene Cards U4 3k 73 (I 21 Score B 5 K 143.71, /NNy 1.88, HAi%h 4.51. FF
WE Score > 4.51, g £ F1 vy J5 it 7K i v 76 A FBE 25 3% 519 MR, DisGeNET #i#fs e 56 /M i 12
venny 7E4k 2 [ T B LTS BIAC SR R0 R IR 62 4N, 1R N/AINE s & NS E T HAPE PERIEE AL
(H 1),

33. “h#- FEMERS - R MEHWE

KNG Teim i) 157 MFEVERCR SO R S AN Cytocaspe3.9.1 B, A4 “VETER Sy - $E AL M%K%
B, 2l 2 - IR - B W IR rh LT 496 ML, 3271 %14, WA 2. Wit )
T BRI RGBSR B B P B VR ORI 28871 RO R B T+ AR P 7 A 2.

34. EBER - EARMEEER (PPYMEHMES 21

¥ 2.2 FR 3NN 62 DA R ST N String HE 22 I VT 5 A B B N>0.40, B EVNE BHE N
Zi7iR77 HAPE [] PP1 W45, ZM 4 IRt 61 A1 55, 1434 2%i4. FIH Cytoscape #1411 CytoNCA
M, AR AN A O B AR ) A A H AT B S R, 4302 (DC > 26, BC >18.012, CC >0.6. LAC >
34.782 1 Network > 37.533), #y@:iZ.0277 s PPI 2% 3] Cytoscape3.9.1 #Hik T EAL R R, & 3KTE
23 ANICHEEE A PP (LI 3), IXEBFE[N 435 2: MMP9. CASP8. SERPINE1. MPO. PPARA. ERBB2.
IL6. HIF1A. ESR1. VEGFA. CAT. IL10. CYCS. AKT1. IL1B. TNF. PPARG. NOS3. EGFR. CXCL8.
ADIPOQ. HMOX1. CAV1, XLLill (i7EM2grhifE B 3, WXL S/ NG ina NS 3ia)T
HAPE (15 3 R b R #4255 BB AE H .
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Table 2. Top 10 active ingredients of drugs with degree value

2. EEHZETOAMENR S

MOL ID AR il A B
MOL000098 Quercetin (Hi iz %) 299 0.338118 0.47641
MOL000422 Kaempferol (1l Z5) 242 0.068129 0.41284
MOL000358 beta-sitosterol (5-75 {4 /%) 210 0.031965 0.38702
MOL000449 Stigmasterol (7 {4 /%) 161 0.108187 0.42343
MOL004328 Naringenin (i i %) 72 0.080812 0.37757
MOL000006 Luteolin (R E &) 56 0.072952 0.39631
MOL011169 Peroxyergosterol (i 483 £ {5 %) 49 0.145435 0.38461
MOL003896 7-Methoxy-2-methyl isoflavone (7- FF 48 3 5 # ) 42 0.012450 0.38823
MOL000392 Formononetin (T*fi1£ 2 %) 37 0.026570 0.38106
MOL000354 Isorhamnetin (5 2 ) 34 0.019241 0.38164

disease

267

Size of each list

887

disease drug

Number of elements: specific (1) or shared by 2, 3, - lists

] 1092
2 (62) 1

Figure 1. Intersection of drug and disease targets
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.\ ‘
Figure 2. Network diagram of “drugs-active ingredients-targets”
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Figure 3. PPI protein mapping (The larger and darker nodes in the above graph indicate a larger node degree value)

3. BuL¥E R PPl AT AL 4R B (LB TS iR BB IR AT = degree {B#LK)

Table 3. 23 key targets
F 3. 23N KBS

] R 44 J¥ {# (degree) B L (cc)
1 IL6 (F14HMi /2 6) 100 0.84507
2 AKTL (& [¥) 100 0.85714
DOI: 10.12677/tcm.2023.1212518 3488 [ 2
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3 TNF (M8 RAEHE T) 98 0.84507
4 IL1B (H 43 16) 92 0.8

5 VEGFA (I8 P B2 4K R F) 88 0.77922
6 HIF1A (5% 3 T La) 82 0.75

7 CXCLS8 (EH N &L EFET) 82 0.75

8 PPARG (i (b Pty 1A 384 A it 52 44 ) 78 0.73170
9 NOS3 (—A A& 3) 78 0.73170
10 MMP9 ()5 4 & 25 ) 76 0.71428
11 IL10 (H14H A% 10) 76 0.71428
12 EGFR (% A= KK %2 44) 74 0.72289
13 ESR1 (R A4 £ER) 72 0.71428
14 CAT (PRI, Z. B 54 #2 1) 72 0.69767
15 HMOXZ1 (Ifl 21 N6 & 1) 68 0.68965
16 SERPINEL (£F Vi S5 Bad 24 771-1) 64 0.67415
17 ERBB2 (W& & BRIMAESZ 1k 2) 60 0.66666
18 PPARA (i APl (A 4 B s 52 AK) 58 0.63829
19 CYCS (4l % C) 58 0.64516
20 CASP8 (it 4 [ 8) 56 0.63829
21 MPO (fi it S 1k 1) 56 0.63829
22 ADIPOQ (AHEBCZEHE[H) 56 0.64516
23 CAV1 (EEH) 54 0.63829

35. “INFEFH - HAPE - 15" B9 GO 1 KEGG BENT

3.5.1. GO TheE E& /i

i) DAVID #dlsExt 23 AMEEAE L Rt T A e & b, 36 252 4 GO HdlskH(P <
0.05). %=1 7% (Biological Process, BP)}:A 214 4~ H, MRAEIEER B E LR A H 2D KRE, T
A EFRE R EFRTT. RNA G 18 2) 7 (5 S3ET I R . 40 M T3 B A fm iy . xd
SKIIEM A, DNA BSIFER. E55% S WEERRS. R BB M IR s i A .
XoF B S DNA G5 454 55 DR 73 1 (0 1E [ 3R 5 < e afiU e A B 18 ) Y . JE DRI 1 a R . k3
- YL IR RR AL IE [0 . BN IS 22 W A SR St PR T R 0 I Y 4 D I e R
e, xF RNA ZBEEE 1 Eah 1B b AT e = . XESI . RNA G 11 E 301Xt
pri-miRNA % 3% () 1E [ s 2 A0 72 43 FIhAg(Molecular Function, MR)FISE25 B 25 4, EEH &
FEALE. MEMEARSE S, MG REFEE. MORSGE. EARMIETREE. F%E
s DNA &56 . Bt s &, mOMME 550 7068 44l i(Cell Component, CC)FHX 4 H A 13
A, FEGHMMRAMSE MRS X, M. KT ES K. A X R, AR, B
THRENG IRRL. AR AR . R ISR BRI S, X BP. MF R HT — 5%
J CC it ok H AT ol AL #r, LI 4.
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Figure 4. GO functional enrichment analysis of potential therapeutic targets (x-axis represents GO entries, y-axis
represents number of targets)

E 4 BERTTESH GO NEEERE ST (x R GO £H, yHARELRHE)

3.5.2. KEGG BBREES

It David 0 FE 23 MG ST T KEGG EHE 0T, 45 RARMILH 93 415 il S5 7r
MR R, SEREER TR 30 445 5B, A HIF-1 5516 %%, BEFRMBIKEL . Toll ¥EA2 A
G, TNFE5E 20, BEESEE. IL-17 %E 5. WK 5.

3.6. SFXIE

BANFRHENSHEMERER 5 A E B3GR (Quercetin (it 7 25) . Kaempferol (1L Z7).
beta-sitosterol (8-7 £ /%), Stigmasterol (& &%), Naringenin (f1Z %)) 5 PP th EEE i 5 MZ O 5
(IL6. AKT1. TNF. IL1B. VEGFA)Z —# T/ FX#e, W 4 T, 45ARelk/N, Ui R FI#E 5 2
A () 45 ErtlAa s . LI 78 Fp kA1 138 I PyMOL 2.4.0 44 A1 AutoDock F AT MR AL SR A HEAT T 40 15 (3
4), T A5G BB A G AT P ILIE 6. 201 XF 85 IR EIR, W2 24 3852 T VR BT i€ (1) 245 0 M
53 554 OB 55 TR I 1) B 1 S2 AR AT I EE AR 7T, PyMOL B rT AL 45 R W, 293G 1 i o S5 4%
OV () AT DA lfe e AR (R (B 2R), 15 2, TR SZ fk 2 8] w] T8 plfa e 1 B2 B 2 454 . Jiid
RFTE M, sl g4 ERE . SLEIE . M B 3 ARt e 3R 5 R A5 IL6. AKT1. TNF. IL1B. VEGFA
Al e B IR HAPE S8 7Y

Table 4. Binding energy of core effective components and core targets
T4 BOBYRY SV RERRE

TEIER 45E RR(KI*mol-1)

SHHE . -
i fe 22 L2 A 5 B GRS M %
IL6 —3.52 —3.37 —4.1 —5.11 -3.36
AKT1 —5.83 —2.16 —4.26 -3.18 -2.33
TNF —2.21 —2.6 —3.59 -3.9 -3.28
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IL1B —4.07 —5.41 —4.62 —5.56 —4.66
VEGFA —2.29 —3.44 -5.11 -3.9 —3.64

hsa05219:Bladder cancer A
hsa05143:African trypanosomiasis -
hsa05134:Legionellosis 4
hsa05144:Malaria -
hsa04066:HIF- 1 signaling pathway .
hsa04933:AGE- RAGE signaling pathway in diabetic complications - )
hsa05142:Chagas disease - [ ]
hsa05133:Pertussis -
hsa04932:Non- alcoholic fatty liver disease 4 . - logo(pvalue)
hsa04657:IL- 17 signaling pathway - 10
hsa01521:EGFR tyrosine kinase inhibitor resistance - l 5
hsa04625:C- type lectin receptor signaling pathway 4

hsa04620:Toll- like receptor signaling pathway 4 6
hsa05418:Fluid shear stress and atherosclerosis 4

hsa04936:Alcoholic liver disease 4
hsa05323:Rheumatoid arthritis 4

hsa04668: TNF signaling pathway - count

hsa01522:Endocrine resistance 4 e 4

hsa05146:Amoebiasis - ® s

hsa05417:Lipid and atherosclerosis - . : ?0

hsa05205:Proteoglycans in cancer
hsa05135:Yersinia infection | @
hsa05161:Hepatitis B -
hsa05164:Influenza A A
hsa05163:Human cytomegalovirus infection -
hsa05152: Tuberculosis -
hsa05160:Hepatitis C A
hsa05167:Kaposi sarcoma- associated herpesvirus infection -
hsa05132:Salmonella infection 4
hsa05200:Pathways in cancer .
10 20 30 40
e BARAUE B R A, SRR R B RN EE R, RN RN BRI RS E, ARk
K, REEEERETEE EOREBHBZ, [UEHERIE, K P EK/, P<0.0L

Figure 5. Enrichment diagram of KEGG pathway
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