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Mechanism of Yupingfeng granules for recurrent respiratory tract infections
in children based on network pharmacology
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[ Abstract] Objective To analyze the molecular mechanism of Yupingfeng granules
(YPEG) in the treatment of recurrent respiratory tract infection (RRTI), and provide a
pharmacological basis for the diagnosis and treatment of RRTT in traditional Chinese medicine.
Methods The TCMSP database and SwissTargetPredication database were used to screen
the active ingredients and active ingredient targets of YPFG. All pathogenic targets of RRTI
were obtained using the DisGeNET dataBase, DrugBank database, GeneCards database, and
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OMIM database. Drug-disease target-compound networks and protein-protein interaction
networks were established to explore the main drugs, compounds, and target proteins. GO
enrichment analysis and KEGG signaling pathway enrichment analysis were used to explore
the main molecular mechanisms of YPFG in the treatment of RRTI. Results The main active
ingredients of YPFG screened include three main active ingredients, including daylily lignans A,
peucedanum praeruptorum B, and wogonin, which mainly target SRC and COX-2. Enrichment
analysis showed that phosphorylation (biological process), cytoplasm perinuclear region
(cellular component), and phosphotransferase activity (molecular function) were the main GO
enrichment items. The signaling pathways mainly involve tumor signaling pathways, relaxin
signaling pathways, Th17 signaling pathways, and so on. Conclusion YPFG mainly treats RRTI
by participating in the signal transduction of certain key nodes in tumor signaling pathways,
relaxin signaling pathways, Th17 signaling pathways, etc. It has a direct or indirect impact on

multiple signaling pathways and has the characteristics of multi-component, multi-target, and
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multi-channel effects.
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mechanism; Network Pharmacology; Go enrichment analysis; KEGG enrichment analysis

S5 R 38 J& 4L (recurrent respiratory tract
infection, RRTI) J&48 1 4F B — & &L, Hi
FRAN EIFGE SR IPUGERR Y, 2R FIL
o TR QRN RE | RIS | IR TS )
FOANTR R (BRI RBERRTE S )
J&JLH RRTI EZ BRI R P A& R,
IRRT £ (5 3 [ 0 28 G250 1Y 109%~20%,
11 70%~80% () 58 H I AE 5 % LIT o RRTI 2
SSHT LB T MR E 2SR KR,
Wil FC B UM RE X 52 AL 234 B R A BE 7 17
Y HATCER X RRTIIGYT RA %254 . It
ZHENE —Fh EPTT R e L A n), HHITRL
AR, Bk st BEHEEAYRRE, $
BE241E127R RRTI Hg i & 45 E ZAE T

£ B KUERL ( Yupingfeng granules, YPFG )
M FR S B KU R 2 52 T
Mo BARHFFRIESS, YPRG HAHR . PUlhiE .
PUA . BUREE . PR SE 2 AMERT T H,
YPFG J7 {2 JH T Wi, PRI ARG | Ak A e
BB RRTISFEIRAYISIA . Meta 23HT 8K,
YPFG A4 5 RRTI & JLIAYT 52 IV A
FERREE A, RPEFRE G, HIEREH M
CD™ T 4L/, AT Bt i s sl S giiE
S YPFG AT A0 48, oot R BUE - B 40
145 5 A 40 L R JLVE T R, R 5 o e
FWL GRS R W, YPFG 0] G i P o7 F

https://yxqy.whuznhmedj.com

PUAACSEALN , 35 SR A 1 P B M s S
(I PRAEIR ,  BEAR Stk e % A= % M, YPRG W]
WEARAZ NP 50 58 R B I EL AT —2 JEIA ( B—cell
lymphocyte-2, Bel-2 ) #1755 fifi 2 R &5 (H P ik
PRI 2eik, fRdE T 4 Bh A0 ML -5, s S 2h
AE " YPFG S8 il 25 2 2 5 Kbk L Al g A5
(i X020 2 g U, BELDRT 3t JR R N IS G
MR EAGE, AR ARAE, b
e, s AR, SR, YPRG B ZFh
By RS ZMEESRR, HAEHRA
TRBLEMTIA BT

BT, ARETERI M 25 2207k, SR
YPFG {¥7 RRTI FISTELG BRI A THLH], N
FIAYT RRTI B P .
1 BB
1.1 BRI

YPFG ifiJ7 RRTI 25 Bl 22 A 5% ) — B S 3 15
TG LT F2L9E . Ok YPFG 16 M4
2 YPFG ifi J7 RRTI B $8 5 WUl D259 - =
W A ( drug—disease—targets, DDTS ) -t & W
2% ¥, @ DDTS 25 1 B.AE ( protein—protein
interaction, PPI) W %4 4 ; (5 GO & & 7 ¥
KEGG {553 #% & 4R 70T
1.2 EMER S IFE

i3 2 R GG BEE AT 5 ( Traditional



14

Chinese Medicine System Pharmacology Database and
Analysis Platform, TCMSP ) PR FE (https://www.
temsp-e.com/ ) FIRE K, HARSHXE A LS
YIRS, FEH]FH PubChem 4 % ( https:/pubchem.
ncbi.nlm.nih.gov/ ) XF HAL & ¥ 45 F5 A1 5 - 45+ 3
Fra i, v i Sk BEAT TG PEAL B (active
compound, AC) i ¥ " @ Ok A& 4 F)
= 30%; QZMHLINE> 0.18.
1.3 BT

i iF SwissTargetPredication (0 & & (htip://
www.swisstargetprediction.ch ) 3R ELYPFG KHS
53 AC [ W 75 HE £, TCMSP 4% FE HE 17 4k 78,
LA “Recurrent respiratory tract infection” jﬂf(j?ﬁ'
i), 8 1 DisGeNET X 4% JiE ( https://www.disgenet.
orgl ) . DrugBank%ﬁTEEf: ( http://www.drugbhank.
ca/) . GeneCards B & £ ( https://www.genecards.
org/) FTOMIM ( Online Mendelian Inheritance in
Man ) Z04RE % ( https://www.omim.org ) 7k BU RRTI
BT BOW 5. {# A UniProt (hitp://www.uniprot.
org ) H1 PubMed ZRIITATHE s R N Y B PR 4455
BEAE, K YPFG 1 AC TEAERE ORI RRTI ZOURHE A
BTy, DDTs HFIRSe5
1.4 DDTS-H&EHMZFIPPIM 23

F A Cytoscape 3.7.2 3¢ 14 #4 2 DDTS- 1k
B L, KHEFE (degree ) {E A1 H A 0y
PEVEAR 25 259 . AC FIEE p5 i EE 2R, A
FH STRING %% #& )% (https://string—db Org/) 4|
# PPT M2, BEE ARk & @ “Homo

. ” [ . .
sapiens @ minimum required interaction

; 3 “hide disconnected nodes” .
153 PPLECHEIF LA TSV #s X7, Binte T2
Cytoscape 3.7.2 Ak, 2% PPIE, A degree
(RO e B HE A
1.5 GOE&KANHMKEGGESHEREE
2Kl

N T WAER R — 2 B ] YPFG AT
FH2E W, A58 8 ] Metaspace 3045 2 Chitp://
metascape.org/gp/index.html ) %F YPFG () DDTs #£47
GO B BT KEGG {5 53 i 5 44347 YPRG ifi
7/ RRTIs B EZAY)EE MG 5, T
AR BRI
1.6 FHITESH

FH 5% H i EXCEL §

score=0.9"

HATIC . 1E KEGG i

Frontiers in Pharmaceutical Sciences, Sept. 2024, Vol. 28, No.1

BRET AR T, P < 0.05 NESASHE L,
2 ZR

2.1 YPFGi&JTRRTIZE = il

i3k TCMSP 30 A 2%, L& 3 YPFG (1 45
ﬁll?ﬁ‘éﬂ%%, For e B KURH AR 43 310 6F iy

18 17 Fh. 83 UniProt X Fr A #8 5 44 FRiEAT
%IEF , HEIRELRRTI W AEHE %K 536 1~ [DisGeNET
B PE: 373, DrugBank (4 %E: 157, GeneCards
BOPE I 501, OMIM 4 . 258] 1 YPFG i
BUOTEAERE SECR 4 414 4>, % YPFG TEVE RS- 40
S RRTLAESUBCEEE , 4R DDTs 1974~ (&1 1)

ENi L5 5 WP W J e

E1 YPFGHIDDTS#: Z
Figure 1. Venn diagram of YPFG DDTS

2.2 YPFG DDTS-.&¥IM&HE R AT

FI A Cytoscape X 1444 % DDTS- 1k & 9 ¥
2%, AUHE 237 AT R 835 . k2 R,
AR N YPRG B RIR 2y, (0 S A
K a3 AR R L B RS RIB KU T A Rk
G, EEFIRIBITH A . RIS degree (HHFT,
HEATT 10 B9A BAE AL G W 73 5 R B AL AR
FA. AEATHCE ., WEERS (£1) .
P& degree {8, HEPHT 10 19 DDTS ILFE 2,

ox E

motyefiaze molliias: woldhz3e

\Qﬂ MO s
MuMo ol a‘\m .

7\
747 molbifi4s4 Molod 342 Molugf 77
R .

ollifaz2 Mol
N

o i
i

Bheiad

$4

E

S § @

o

L 3

E2 DDTS-{L &M %&E

Figure 2. DDTS-compound network diagram

https://yxqy.whuznhmedj.com


https://www.tcmsp-e.com/
https://www.tcmsp-e.com/
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
http://www.swisstargetprediction.ch
http://www.swisstargetprediction.ch
https://www.disgenet.org/
https://www.disgenet.org/
http://www.drugbank.ca/
http://www.drugbank.ca/
https://www.genecards.org/
https://www.genecards.org/
https://www.omim.org
http://www.uniprot.org
http://www.uniprot.org
https://string-db.org/

ZHEHIE 2024 £ 9 AE 28 5F 14 15

®1 YFPGXEAIEUENLEY

Table 1. Key effective active compounds of YFPG
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1 MOLO00011  BEAERAHRREA  (2R,3R)-3—(4-hydroxy—-3-methoxy—phenyl)-5-methoxy—2— 55 B XL
methylol-2,3-dihydropyrano[5,6-h][1,4]benzodioxin-9—one
2 MOLO11732  H{EHTHHZZE  anomalin 52 7 X
3 MOL000173 WA ER wogonin 44 57 IR
4 MOL000239 ERER jaranol 44 piee
5 MOL013077 IES decursin 42 57 X1
6 MOL000354 SRR isorhamnetin 41 HTE
7 MOL000371 - 3,9-di—O-methylnissolin 40 W
8 MOL000380 N s astragalus isoflavone glycoside 40 B
9 MOLO000098 it % quercetin 40 B
10 MOL000422 L 25T kaempferol 37 Eiy:e
%2 DDTS-&HWMEHYFPG 2.3 YPFG DDTS PPIM %4547
AT S STRING #4fs 22 45 S & 7 PPI M) 4% 3 4 &5
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Table 2. Key therapeutic targets of YFPG in the
DDTS-compound network

== degreeffi AR AR DDTs W4 3,
1 17 CDK2

2 16 PTGS2

3 15 ACHE

4 14 ADORA2A
5 13 AR

6 13 PIK3CG
7 13 SRC

8 12 PIK3CA
9 12 CDK1
10 12 GABRB3

E: CDK2: e % G RBIEHEE2; PTGS2: ATFIM & Mit A
fedn&oBE2; ACHE: TBEALiEREG; ADORA2A: JR3FA2a 1k ; 3
AR HEBE ZAk; PIK3CG: BRAEBLALEE—4,5— B BR3— B 1E AL A
L hy; SRC: SRCRMAR, IF LIRMRBME; PIK3CA: Bhis 3 DDTS PPIM 4
BENUEE —4,5— Z Hi i 3~ B AC 2 Jho; CDKI: 4 )8 1 & G 4k ) & Iﬂ_ﬁﬁﬂtﬁ'

Figure 3. PPI network analysis of DDTS
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Table 3. Key therapeutic targets of YFPG in PPI network

sonax S )

Fs HE LA TR degreef Fgiepi fEglin vy
1 AKT1 120 0.136 774 668 0.718 518 519
2 EGFR 101 0.072 127 478 0.666 666 667
3 Bel-2 95 0.052912 188 0.653 198 653
4 SRC 93 0.064 981 039 0.651 006 711
5 JUN 88 0.031 128 744 0.627 831 715
6 HSP90AAL1 83 0.031 128 744 0.627 831 715
7 ESR1 82 0.047 771 074 0.629 870 130
8 ERBB2 76 0.018 191 414 0.604 361 371
9 MTOR 73 0.012 967 142 0.598 765 432
10 PTGS2 72 0.047 666 162 0.598 765 432

E: ATK: ZAB/ FRBEH; EGFR: AR AERAF LK, Bel—2: BHREMMB 24 H; SRC: SRCEMARE, Ik 5Kk RBILEH,
JUN: JunR¥EAR, AP—1#:Z B FEA; HSPIAAT: HIKAEEGIORMKALMRNT; ESRT: Mgt & 24k1; ERBB2: AR LA KATF LK,
MTOR.: FhaFF¥b; PTGS2: WF A NiT RS EHH2,
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