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Exploring the “active ingredient core target pathway” mechanism of Mongolian medicine Qingyan Liuwei

San in the treatment of acute pharyngitis based on network pharmacology and molecular docking

Hada Wu', Sigin Tuya®, Yuanyuan Jin’, Sile Hu '*

! Inner Mongolia Autonomous Region International Mongolian Hospital, Hohhot, Inner Mongolia
’Inner Mongolia Medical University, Hohhot, Inner Mongolia

[ Abstract] Objective To explore the pharmacological substance basis and mechanism of action of the classic
Mongolian medicine formula Qingyan Liuwei San in the treatment of acute pharyngitis using network pharmacology and
molecular docking technology. Methods Using the Traditional Chinese Medicine Systems Pharmacology Database
(TCMSP) and literature data, the main active ingredients and their targets in Qingyan Liuwei San were screened; Collect
disease targets related to acute pharyngitis through GeneCards and OMIM databases, and use Venny 2.1 tool to identify
common targets between drugs and diseases; Using STRING database for protein interaction analysis, constructing PPI
network, and conducting topological analysis to identify key targets. Meanwhile, Cytoscape 3.10.3 software was used to
construct a drug active ingredient target network; Using the DAVID database, GO(Gene Ontology) and KEGG(Kyoto

Encyclopedia of Genes and Genomes) enrichment analysis were performed on common targets to reveal the biological
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processes, molecular functions, cellular components, and KEGG signaling pathways of Qingyan Liuwei San in the
treatment of acute pharyngitis. Molecular docking validation was performed using AutoDockTools software. Results Three
core components, including quercetin, naringenin and diphenhydramine, were screened out from Qingyan Liuwei Powder
for the treatment of acute pharyngitis, 10 core targets, including AKT1, IL6, TP53, TNF and CASP3, and 20 key pathways,
including cancer pathway, lipid and atherosclerosis, and PI3K Akt signaling pathway. The molecular docking results also
confirmed that there is good binding activity between the key target protein and the core active ingredient. Conclusion
This study preliminarily elucidated the anti-inflammatory therapeutic effect of Qingyan Liuwei San through a complex
mechanism of multiple components, targets, and pathways, providing a solid scientific basis for the clinical application and
in-depth research of Qingyan Liuwei San.

[ Keywords 1 Acute pharyngitis; Qingyan Liuwei San; Network pharmacology; Pharmacological substance;

Mechanism of action

SMEWH 2% (Acute pharyngitis, AP) & F- £ M xR} KH TCMSP #i#ii % (https://tcmsp-e.com) {H4E
5 DL (R IR T R MR, G SRE S B SR R TR QYLWS /SR IS 1 e sr, e OB=30%. DL=
ELAH 2R 05 R B0 M 2 2 1205 22 HH AN A B0 BE IR 0.18 Mo SHHE i, EBIAR ISR, b7 i o vd
SR, SR EFEZm . T R I W B AL HE A5 S, A Uniprot 20485 72 Chttp://www.
IR, HiF Rk T4F MR, B F 2RI K uniprot.org) #ZIEHE 44K, FIH Cytoscape 3.10.3 #ff
MR, P B PRGBS PR BRI R VS SEREAR 14 B 1 oy S 245 -3 P R 7y - s X 2%, DAY s AR VP At X % o

RGN P RE S R TR A NS . 72 RIB 5K, W& 12 Z&HBA X sE L8k
RG22 BB 22.6%-26.1%, HHZ) 75%H 77 £ GeneCards(https://www.genecards.org )l OMIM

B R, PR R A WL AR 2 — o AR RERR B4 (https://omim.org) HIZ “Acute pharyngitis”
(A 41 B A IMPEEEEREE D 2 40 TR P B e 1) 32 290 Ji REER], YR IF 2s EO B R U -

A, AE LRI 275451 vh 73l 5 20%-30% 41 5%- 1.3 LRGN ALHE

15%031, JEAER, SRER 27 A IR 28 Va7 A e B H 12 {fiF Venny 2.1 (https://bioinfogp.cnb.csic.es/tools/
FIT R IRz HEWE U & 52 5F M, E venny/index.html) £ 5 BB i ik L R ¥ A, A
HAE FALEIRE T AR o STRING %4/ F (https://string-db.org) CE.15 FF BE>0.4)

SRR S 28 U5 D MR W 5 A el A R BB KR, I Cytoscape 3.10.3 #1442 PPI ¥
i P A B SRR R M R B A AR TS e, R 4, TSI IMEE, BRERT 10 B0 R R

I 2 T A PR 2T b 2R ) o 5 24 446 L 7 710§ /S R 1.4 ApFhhl g E o
(QYLWS) XFRILP-6, kT (ERiElgE) & (h iEid DAVID 6.8 ##i# /% (https://david.nciferf.gov)

o NRICME A2 s bniE) 22500, T &, 1 347 GO M KEGG &4 #r (FDR<0.05) , 7 #r
B HE KRS W AEERAMR, BAHEWEAMNZ  QYLWS a7 SVEMH 2 115 5 & 3.

D3k, VR HMBERZ P T PR S R SRR B 1.5 #hah-Ye 5-i8 34 J% ok W 4 A 32
RATHERE R R, 2T AR BR . BERSEH: K & B Cytoscape 3.10.3 BIF R EE “ 2540)- 4 o5 -4 7% -
PLRALH 540 COX-2 5. 1591 PGE2 M AHIZSE % PIpg 7 LAY

PEAN AR SE, HAREPEAK IL-1a. IL-6+ IL-1p 25 R T 1.6 »F3+izieiE

K, AR R R F IL-10 & &7, SR1, QYLWS {58l Pubchem #(##/% (https://pubchem. ncbi.nlm.

PR RIOLEE S 7 R TR 2 . ABEFEIIEH] nihgov/) T HEEC A = 46458, M PDB % 4F &
W2% 2T S5 G 0 TR, REGEIT QYLWS ¥R (https://www.rcsb.org/pdb) SRHUE H 524 (1) = 4E 4544,
7SR R 2 B R R . OB AR S LB AEYR ] Pymol ALFRER S, i AutoDockTools #ff:

JTHLH] . HINEJR ¥, I Open Babel GUI ##3C h4% 3, {R-7F
1 BREFZE WO EIE, PATHFXE (AutoDockTools) ,
1.1 QYLWS #974 2 i& Pk ak o B LA R 2 % 7 Pymol R #RAL S 45 5 .
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2 H#R

2.1 QYLWS £ & & H i & A4 A ie &

£ TCMSP. BATMAN-TCM 255048 7 b oF 73 11 5
FE Sy, L, QYLWS H it & R e HE i 5 R gh
No HA 5 R fRi@ET TCMSP 3 K OCRiE R R
G « A R IR R R ARG, AR 112
MR B 409 D25 1E FIBE AU ARE MG YE LAY
W1, Hep TH. HE. KBRILERES: L2
5y (kaempferol, A1)  #it 2% (quercetin, A2) ; T & .

AREHLB RIS B 8B (stigmasterol, A3) ; K& 1L
HEILE RIS M)EZE (naringenin, B1) ; K&, H
HIHRI S : T &M (mairin, C1) . & B
(sitosterol, C2) .
11T Cytoscape 3.10.3 2« 25T PR 7 - HE 37
FAEMES, DLE 1o FHEHET X4 P b A 2 AT i o i
O R GRER, WEERE (quercetin)  Hill 2 &
(naringenin) M A8 (benethamine) & {EHHE4
A=, HENAIRTT SRR 28 M OCBE ME R, LR 2.

1 A — AR — R E
F1 QYLWS FEMERAER

%M MOL ID %'y WEMAFK OB (%) DL
MOL000358 D1 beta-sitosterol 36.91 0.75
T%& (DX MOLO001749 D2 ZINC03860434 43.59 0.35
MOLO013219 D3 Strictosamide qt 76.3 0.76
MOL002783 Y1 Cumalic acid 43.09 0.02
LB (YZID MOLO011634 Y2 Benethamine 73.95 0.08
MOL000114 Y4 vanillic acid 35.47 0.04
MOL002818 Y5 Piceol 36.80 0.02
MOL000239 Gl Jaranol 50.83 0.29

MOLO000354 G2 isorhamnetin 49.6 0.31

MOL000392 G3 formononetin 69.67 0.21
MOL000417 G4 Calycosin 47.75 0.24
MOL000497 G5 licochalcone a 40.79 0.29

(GO MOL000500 G6 Vestit.ol 74.66 0.21
MOLO001484 G7 Inermine 75.18 0.54

MOL001792 G8 DFV 32.76 0.18
MOL002311 G9 Glycyrol 90.78 0.67
MOL002565 G10 Medicarpin 49.22 0.34
MOLO003656 Gl1 Lupiwighteone 51.64 0.37

MOL003896 G12 7-Methoxy-2-methyl isoflavone 42.56 0.2
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(2S) -2-[4-hydroxy-3- (3-methylbut-2-enyl) phenyl]-8,8-dimethyl-

MOL004805 G13 31.79 0.72
2,3-dihydropyrano[2,3-f]chromen-4-one
MOL004806 Gl14 euchrenone 30.29 0.57
MOL004808 G15 glyasperin B 65.22 0.44
MOL004810 Gl6 glyasperin F 75.84 0.54
MOLO004811 G17 Glyasperin C 45.56 0.4
MOL004814 G18 Isotrifoliol 31.94 0.42
(E) -1- (2,4-dihydroxyphenyl) -3- (2,2-dimethylchromen-6-y1)
MOL004815 G19 39.62 0.35
prop-2-en-1-one
MOL004820 G20 kanzonols W 50.48 0.52
(2S) -6- (2,4-dihydroxyphenyl) -2- (2-hydroxypropan-2-yl) -4-
MOL004824 G21 yAOTYPRERY yEHORYPIop Y 60.25 0.63
methoxy-2,3-dihydrofuro[3,2-g]chromen-7-one
MOL004827 G22 Semilicoisoflavone B 48.78 0.55
MOL004828 G23 Glepidotin A 44.72 0.35
MOL004829 G24 Glepidotin B 64.46 0.34
MOLO004833 G25 Phaseolinisoflavan 32.01 0.45
MOL004835 G26 Glypallichalcone 61.6 0.19
MOL004838 G27 8- (6-hydroxy-2-benzofuranyl) -2,2-dimethyl-5-chromenol 58.44 0.38
MOL004841 G28 Licochalcone B 76.76 0.19
MOL004848 G29 licochalcone G 49.25 0.32
3- (2,4-dihydroxyphenyl) -8- (1,1-dimethylprop-2-enyl) -7-
MOL004849 G30 59.62 0.43
hydroxy-5-methoxy-coumarin
MOL004855 G31 Licoricone 63.58 0.47
MOL004856 G32 Gancaonin A 51.08 0.4
MOL004857 G33 Gancaonin B 48.79 0.45
3- (3,4-dihydroxyphenyl) -5,7-dihydroxy-8- (3-methylbut-2-enyl)
MOL004863 G34 66.37 0.41
chromone

5,7-dihydroxy-3- (4-methoxyphenyl) -8- (3-methylbut-2-enyl)

MOL004864 G35 30.49 0.41
chromone
MOLO004S66 G36 2- (3,4-dihydroxyphenyl) -5,7-dihydroxy-6- (3-methylbut-2-enyl) 4415 041
chromone
MOL004879 G37 Glycyrin 52.61 0.47
MOL004882 G38 Licocoumarone 33.21 0.36
MOL004883 G39 Licoisoflavone 41.61 0.42
MOL004884 G40 Licoisoflavone B 38.93 0.55
MOL004885 G41 licoisoflavanone 52.47 0.54
MOL004891 G42 shinpterocarpin 80.3 0.73
(E) -3-[3,4-dihydroxy-5- (3-methylbut-2-enyl) phenyl]-1- (2,4-
MOL004898 G43 46.27 0.31
dihydroxyphenyl) prop-2-en-1-one

MOL004903 G44 liquiritin 65.69 0.74
MOL004904 G45 licopyranocoumarin 80.36 0.65
MOL004907 G46 Glyzaglabrin 61.07 0.35
MOL004908 G47 Glabridin 53.25 0.47
MOL004910 G48 Glabranin 52.9 0.31
MOL004911 G49 Glabrene 46.27 0.44
MOL004912 G50 Glabrone 52.51 0.5
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MOL004913 G51 1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 0.43
MOL004914 G52 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]chromenone 62.9 0.53
MOL004915 G53 Eurycarpin A 43.28 0.37
MOL004924 G54 (-) -Medicocarpin 40.99 0.95
MOL004935 G55 Sigmoidin-B 34.88 0.41
MOL004941 G56 (2R) -7-hydroxy-2- (4-hydroxyphenyl) chroman-4-one 71.12 0.18
MOL004945 G57 (2S) -7-hydroxy-2- (4-hydroxyphenyl) -8- (3-methylbut-2-enyl) 1657 032
chroman-4-one
MOL004948 G58 Isoglycyrol 447 0.84
MOL004949 G59 Isolicoflavonol 45.17 0.42
MOL004957 G60 HMO 38.37 0.21
MOL004959 G61 1-Methoxyphaseollidin 69.98 0.64
MOL004961 G62 Quercetin der. 46.45 0.33
MOL004966 G63 3'-Hydroxy-4'-O-Methylglabridin 43.71 0.57
MOL004974 Go64 3'-Methoxyglabridin 46.16 0.57
MOL004978 G65 2-[ (3R) -8,8-dimethyl-3,4-dihydro-2H-pyrano[6,5-f]chromen-3-yl]- 3601 05
S-methoxyphenol
MOL004980 G66 Inflacoumarin A 39.71 0.33
MOL004985 G67 icos-5-enoic acid 30.7 0.2
MOL004988 G68 Kanzonol F 32.47 0.89
MOL004989 G69 6-prenylated eriodictyol 39.22 0.41
MOL004990 G70 7.2' 4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27
MOL004991 G71 7-Acetoxy-2-methylisoflavone 38.92 0.26
MOL004993 G72 8-prenylated eriodictyol 53.79 0.4
MOL004996 G73 gadelaidic acid 30.7 0.2
MOL005000 G74 Gancaonin G 60.44 0.39
MOL005001 G75 Gancaonin H 50.1 0.78
MOL005003 G76 Licoagrocarpin 58.81 0.58
MOL005007 G77 Glyasperins M 72.67 0.59
MOL005008 G78 Glycyrrhiza flavonol A 41.28 0.6
MOLO005012 G79 Licoagroisoflavone 57.28 0.49
MOL005016 G80 Odoratin 49.95 0.3
MOL005017 G81 Phaseol 78.77 0.58
MOLO005018 G82 Xambioona 54.85 0.87
MOL005020 G83 dehydroglyasperins C 53.82 0.37
MOL001002 H1 ellagic acid 43.06 0.43
MOL002276 H2 Sennoside E_qt 50.69 0.61
MOL006376 H3 7-Dehydrosigmasterol 37.42 0.75
MOL006826 H4 chebulic acid 72 0.32
W (HZ) MOL009135 H5 ellipticine 3082 028
MOL009136 Hé6 Peraksine 82.58 0.78
MOL009137 H7 (R) - ( 6-methoxy-4-quin(;l_yyll;n;gt }E jri,lélR,S S) -5-vinylquinuclidin- 55.88 04
MOL009149 H8 Cheilanthifoline 46.51 0.72
MOLO010813 Ml Benzo[a]carbazole 35.22 0.22
AFE (MX) MOLO010828 M2 cynaropicrin 67.5 0.38
MOLO010839 M3 lappadilactone 38.56 0.73
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MOL ID %'y WEAATR OB (%) DL
MOL000422 Al kaempferol 41.88 0.24
MOL000098 A2 quercetin 46.43 0.28
MOL000449 A3 Stigmasterol 43.83 0.76
MOL004328 B1 naringenin 59.29 0.21
MOLO000211 C1 Mairin 55.38 0.78
MOLO000359 C2 sitosterol 36.91 0.75
®3 HEEI LEY
& Mol ID Degree {8

Wit & quercetin MOL000098 93

i naringenin MOL004328 30

Rz Benethamine MOLO011634 15

22 Km¥e sk

i 1T GeneCards ¥ 2 5 OMIM £di FE B AR 2K
PL “Acute pharyngitis” Jy2CHE ] 5 G848 48 50 AH OCHE
Mo A\ OMIM Hudfs e PR HL I HE mi 2 B IS 43 2 160 MK
Jpi 25, K% B Relevance score #I{f . M GeneCards %
YEES R 3259 MRS, 4 Relevance score [#{H =>4.42
H RS 2 1630 /N HE AL RN 3R AR
HIRE R A T 2 15 21 SRR 2 AHOCHE T 1764 1.

2.3 s ¥e b PPl M 543t

KM Venny 2.1 fE28 T HXF QYLWS AL i 5 &
PN 58 P59 B sUEAT AS B AT, SRS B AT 179,

LAY N

179

(9%)

DL 2. ¥ A2 SRR SR TN STRING #4 e (B
B{E>0.4) , LTS BIE O A EAEHMZS, H5H
TSV #& 0. il Cytoscape 3.10.3 44 #) % PPI ¥4
28 AR ], A s % FEAE (degree) 2 N A0 [
T RRAN B S FLREE B IR A SR Y ROBOR
ERTR, IR OB , A AT S
DL 30 A 26 f s BEAE HE A4 1T 10 A7 1R SCBR B A

#F—2B R H Centiscape 2.2, CytoNCA /- 3H17 #
ot FREEMETRE A OB, R 3. SRR,
AKTI. IL6. TP53. TNF. CASP3 % 10 4M# 5] figfE
N QYLWS Y857 2 A 58 1) S HE T 45715 14 o

VPR 5

1585
(79. 5%)

2 QYLWS #mEHFS AP XS FEE
SE: BIEZSIRELEE S 230 4N, HEHS 179 AMEKIMEEE S 1585 4
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3 Y- RREE R PPl 4R E
F4 HERET 10 L XEHES

B AR Degree 18 BB AR Degree 18
AKTI1 141 EGFR 124
IL6 135 BCL2 123
TP53 135 ESR1 122
TNF 133 STAT3 122
CASP3 129 HIF1A 121

2.4 GO % KEGG & & 941 i R

FIFH DAVID £48 Fe st 2454953 58 S HE s 64T GO
1 KEGG &1, LA P<0.05 HREBHE. GO 4
e R IR:

(D EPpredfe (BP) - 3L 672 MK H, &
BLUL T A A ) R B e 2 Cresponse to external
biotic stimulus) « 2l {8 T 41 7] 4% (negative regulation
of apoptotic process) M JEK A IE M 4% (positive
regulation of gene expression) Z5;

(2) #EHs (CC) = FE91I Mok H, TEEHE
TFYIfI /X 3 Cextracellular region) « 2 A E &1k

(protein-containing complex) M i (membrane raft)

Ay
£

(3) 77 Iife (MF) « 36127 Mg H, EEBK
[FJR & H 454 (identical protein binding) A4 &
(enzyme binding) % & )i B A BRI 7% 1% (protein
tyrosine kinase activity) .
(4) KEGG it #rat Il 168 2% & 3% i i
(P<0.05) , FEEHE THIEMKIEE (pathways in
cancer) « R 530IKMEFERE/L (lipid metabolism
and atherosclerosis) & PI3K-Akt 15 ‘5@ (PI3K-Akt
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signaling pathway) 4.
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KEGG Z#rHHEL T 20 A& HtArardife, WHE
4. 5,

2.5 thdh-¥e BB kg e M 45 R A E

FIH Cytoscape FRAF A5 T 245 4)- 0 pi - 168 B -5 5 7
VU4 HAERZ%, 4 QYLWSS MiiZ L2k, 179 N3
SRR P AT 20 A% OME SR, DL 6. ZETT UK
ST 5 R G-

(D NAIEF R AR QYLWS RIZ5WRisyr (4
T&. HHES)

(2) [RTEAY i RALZGHIAE 2L S0 T 156
BEAE AR S

(3) BB Faon s R i 0[5 518
i

ML TR, QYLWS il -4 -3l
B B2 JE ML, D RVER T SO RN g i
REDSE ) S 2a B/ SV T S S e DR s A G AL
REG LS. ZIEBEIEAERLS]
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areirama

El6 ) —3 S — @i —RmMEE

2.6 HF IS ML X LH A 45 A BEAR T -5.0 keal/mol . BFHME ST B,

RIS A HEA AT = TS PE R (M 253 Ml 3R AKTI-H 2 2 (-5.91kcal/mol) . TP53-#il ) & (-6.89
HIFHLD VBN, 5% 08 5 AKT1. IL6+ TP53. kcal/mol) . TNF-#i{ 7 & (-5.83 kcal/mol) . TNF-Afi
TNF. CASP3 #4770 FXH et MR CifiiE, 45 % (-6.76 kcal/mol) « AKT1-Z&i#47 B (-5.98 kcal/mol)
4 fe (binding energy) {&T-5.0 kcal/mol B, 4T X 42 B TP53-ZRUFHIHH (-6.23 kcal/mol) 540 A 3R P H T 5%
MG EA BEEGTRENES. IR ER, ZFlcE  MEERMT). BENESH0E, Wk 4, R EGH
HHMZARRE R ENS A S, K 81.67%M R fugiR, WE 7.

F=5 EMRS/XEHIALEEE  (keal/mol)

‘ RERFAE
TR R R R
AKT1 IL6 TPS3 TNF CASP3
quercetin -5.91 -5.39 -6.89 -5.83 -5.05
naringenin -5.36 -5.53 -5.53 -6.76 -5.07
Benethamine -5.98 -5.68 -6.32 -5.75 -4.81
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TP53-Benethamine

TP53-quercetin

7 HFxiEE

3 iR

QYLWS 1EARELMT H, LT HARY, K%
FITE Y it 2 280 il DA R B AR AR i Tl s B DA
BTG H BRI B i Ah s 12 IR AR PRI
WA R, EERIERREE R %2 Ty BIAREY
PWFFCUESE, T Ak B b ke e e P, 7
Xof 22 P S50 B A T L SR PR, H B B R
g CrH BE R BR ARG SR AER ROR R, AR I
AT RE BT SV WS A 3G SR PTG S 5 ONY, ST R
R it 17 R AR YE

AHARXHMNE LGS TE, FEBWRT
QYLWS JAI7 MR 28 F/E FABLE . dd A i “ 24540-
BT -HE AR 4, TR R R MR ORI
Fr W NAZ O TE RS, AKTL IL6. TP53. TNF. CASP3
RN A PRI RoR, MR ERYE AKTI.
TP53 456 180, A REd ] PI3K/Akt 15
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T Q2 LA 8B M J 90 S R O12D) AR BT R A
Fs TP53 A il a1, 5 4H i 38 mh s 4o
Jo [ i3 TNF 5248305 52 e 1 1514, TIL-6 M2 5
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