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Abstract

Objective: To explore the potential mechanism of Yupingfeng Granule in the treatment of children
with adenoid hypertrophy based on network pharmacology and molecular docking. Methods: The ac-
tive ingredients and potential of Yupingfeng Granules (Astragali Radix, Atractylodis Macrocephalae
Rhizoma, Saposhnikoviae Radix) were screened using the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP). Disease targets related to adenoid hypertro-
phy were collected from the CeneCards database. The intersection targets between drug and disease
were obtained. Protein-protein interaction (PPI) network was constructed using the STRING data-
base, and core targets were identified using Cytoscape 3.10.3 software. Gene Ontology (GO) functional
enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses
were conducted on the intersecting targets using the DAVID database. Finally, molecular docking was
performed to assess the interactions between core active ingredients and key targets. Results: A total
of 44 active components of Yupingfeng Granule were identified, with 217 potential targets. There
were 182 adenoid hypertrophy-related targets, and 49 intersecting targets were obtained. The core
ingredients included quercetin, kaempferol, wogonin, 7-0-methylisomucronulatol, and formononetin.
The primary core targets included AKT1, TP53, EGFR, TNF, and BCL-2. GO enrichment analysis
yielded 234 biological processes, 22 cellular components, and 80 molecular functions. KEGG path-
way enrichment primarily involved the VEGF signaling pathway, HIF-1 signaling pathway, and ERBB sig-
naling pathway. Molecular docking results indicated that core ingredients like quercetin, kaempferol,
and wogonin exhibited strong binding activity with key targets such as TNF and BCL-2 (binding en-
ergies ranging from -5.30 to —-7.88 kcal/mol). Conclusion: Yupingfeng Granule may treat children
with adenoid hypertrophy through multi-component, multi-target, and multi-pathway synergistic
effects, including inhibiting inflammatory responses, antioxidant activity, and suppressing abnor-
mal cell proliferation.
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1. 518

FRARE AR N T S A T B 5 5 B < AR ) — TR T 2, ) L B MR LR f B B s oo ) LR AE Gis
RGER BN, R e AN BB e 5 AR B AT A B (5 WAL Wk B R bk A 5550
BL) ) S STE RN T BOR BRI A AR K [1] o IRRR AR B A e e S, BB ESTOIR A - &
Ry EEWAECE 2 g W H R, Rl (2] 7 E A 2 b AT H EE 2 G R £
(obstructive sleep apnea, OSA), FHIAMENRMS 1 ITKBEREIR . FTEF. PRIk, SBULEMmTRE
S, HDURFEARTIZ[3]. KAHEEECIRAES T 25l — R M. MEREIR, MEpn) LB AEKKE[4].
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RHERBREAL IR CHERAROT) hREFEREL RHEE. AR B KR35 B4 .
SRR, AN RERRRAT, A REZAMIENT, SEUEAS R, RS E 5], TR KUBRLAE )L E I
RGNz, FEE 2 A ERIBUE AR . PUREE. BTSRRI [6]. AW TR IR
25 24 B2 (0 75 9 TN K 5 UKL 6 7 ) L B JRAE AR IE K A 28 pe i S FLAE R R, IRl 707 0 iRt
—WIRAIE . AT TR AT AR IR, IR R T2 . IR T SR SRR T iR 5% .

2. ZINEH*E
2.1. ZHEME R B o R B Tk

W2 RG24 B S 43 AT & (https://temsp-e.com) B #E FE, LA “EEES. R B o
WA R AR A E RS . SR D IREDFI L >30%, K251 >0.18 M ZE MRSy, IFRBE LR
Sy TS AERE . a#Id UniProt #5405 FE (https://www.uniprot.org) #4 7 75 2 sUdE AT bR iEAG AL 3, IR E VR A
“Homo sapiens” , ZIERAENRMELE A L E R, SRAGIRHEAL B 25440 2R D A4 7K

2.2. HREL R RYFREY

L “adenoid hypertrophy” Jyo¢g#ia, 7& GeneCards ##f & (https://www.genecards.org) H 6 2 i 44
REAH S IHE o TZE AH DG 14 P43 (relevance score) > A7 5 A st DAS e UM AEff 12 o 2 07 128 HH 19
AL R 5 2R B AR, 34T T BF KRUBDRLIG T IR AR NE R T E AR BE A0, IR Venn B2
B,

2.3. AR - EEFREEER (PP AIHIEE R #0088 A ik

K25 585 B AC T S SN STRING #dfs % (https://string-db.org), ¥ E#F )y “Homo sapiens” ,
BIEEIT > 0.4 (medium confidence), Bejslilf 2515 mlo H43KA3 1) PPI Hdls LA TSV # AT A\ Cytoscape
3.10.3 B MATIANS T T, FHARYE B (H (degree) i A% Co¥E AT, FE(EHERA AT 10 (4R SN OB
=

2.4. GO IhEE R KEGG B EE ST

it DAVID %# F (https://david.ncifcrf.gov/) % 49 N3 SEEE 5 1T GO 1 KEGG JERE /MW, Wb
SEN “Homo sapiens” , 73llit4T GO 42K &E HE (BG4I 41l 5 cellular component, CC; 7T i
molecular function, MF; “E4id 2 biological process, BP)H1 KEGG il & 44047, ik & E N: P<
0.05, FDR < 0.05. 3Kf3M45 R4 P E /N BIKHET, EEGHEL AT 10 FI%H, B RCEEF & 2
AR AN A P 1 21

25. “Z54 - ARG - BBR” MR

fiF Cytoscape 3.10.3 BU{FHIHE T ff UKL “ 254 - i PEI) - B WA JREAT I S 500
B, AR EEEHER AT 5 AL AEYERCY,  RE SON T B RURL A A% Lo 5 P R 2o
2.6. aFXE

(1) MARHER: M TCMSP F#SEEE 1 A 3 (1 3D Z5#4(mol2 #43%), M PubChem %i# A3k EL . i
FH Autodock Tools1.5.7 BT LA FACEE: 44, iH5 Gasteiger Hifi. BB Al efciE. fR47 A pdbgt #% K.

(2) %ZAAiES: M RCSB PDB %4/ FE T 4% 0o By 25 13 1) S A 45 #4 (pdb #%3X) . {3 A Auto Dock Tools-
157 AT LA R AR B RBRK o FRIELR. In4aE. 1HH Kollman B, fR774 pdbgt #%5X.
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(3) 7> FXHE: # ] Autodock Vinal.2.0 #4745 T X% . Grid box & BAMRIE &S A S E. %

B 454 R AR IR R
(8) SERTTIAL: IR 4 45 B, {3 ] Py MOL AT T RLAL AL B], 40 Ml . 7 /K 11 FH 25k

HAER .

3. &R

3.1 PR R RS R R R i

Zehiiit, SRS BB RBRLA ROETER T 44 4>, 3R 20 > AR 7 A BIRL7 A4S, WLk 1.
IR R PN SR AT AR A 1 217 A

Table 1. Active compounds of Yupingfeng Granules

® 1 ERRFHNAYLEN

TR Mol ID BRAED OB (%) DL
MOL000211 Mairin 55.38 0.78
MOL000239 Jaranol 50.83 0.29
MOL000296 hederagenin 3691 0.75
MOLOOOD33. (i 0111141518 17-dodecaytho- L cycloptmalinenantvena.ol 2523 078
MOL000354 isorhamnetin 496 031
MOLO000371 3,9-di-O-methylnissolin 53.74 0.48
MOL000378 7-O-methylisomucronulatol 7469 03
MOL000379 9,10-dimethoxypterocarpan-3-O-f3-D-glucoside 36.74 092

R MOLO000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-cJchromen-3-0l 64.26  0.42
MOL000387 Bifendate 311 0.67
MOL000392 formononetin 69.67 0.21
MOL000417 Calycosin 4775 024
MOL000422 kaempferol 4188 0.24
MOL000433 FA 68.96 0.71
MOL000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 0.26
MOL000439 isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62
MOL000442 1,7-Dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48
MOLO000098 quercetin 46.43 0.28
MOL000022 14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37 0.3

Ly MO (SISSSIRLRLUSIT 0L ity 4 R0 S 2vlotn 2 g5 o1
MOLO000049 3p-acetoxyatractylone 54.07 0.22
MOL000072 8p-ethoxy atractylenolide IIT 3595 0.21
MOL000011 (2R,3R)-3-(4-hydroxy-3-methoxy-phenyl)-s-rn_eth_oxy-z-methyloI-2,3-dihydropy- 68.83 066

rano[5,6-h][1,4]benzodioxin-9-one

BiK, ~ MOL011730 11-hydroxy-sec-0-beta-d-glucosylhamaudol_qt 50.24 0.27
MOL011732 anomalin 59.65 0.66
MOL011737 divaricatacid 87 0.32
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MOLO011740 divaricatol 3165 0.38
MOL001941 Ammidin 3455 0.22
MOLO011747 ledebouriellol 3205 051
MOLO011749 phelloptorin 4339 0.28
MOLO011753 5-O-Methylvisamminol 3799 025
MOL002644 Phellopterin 40.19 0.28
MOLO000359 sitosterol 36.91 0.75
MOLO000173 wogonin 30.68 0.23
MOL000358 beta-sitosterol 3691 0.75
MOL001494 Mandenol 42 0.19
MOL001942 isoimperatorin 4546  0.23
MOL003588 Prangenidin 36.31 0.22
MOLO007514 methyl icosa-11,14-dienoate 39.67 0.23
MOL013077 Decursin 39.27 038

vE: OB: RAEMFIFHE; DL: Kk,

3.2. HEiRH A AYFREL

M GeneCards #4225 e H AR FE AR JE K AH S HE 5 182 /N(relevance score > A7 %) . 5258 S B
£, K1 49 ANACEERE SN, RIR BRI IA I7 IR RE R BE K R vE AR/ R 55, LIS 1

R R BREF(ARER

Figure 1. Venn diagram of active ingredient targets of Yupingfeng Gran-
ules and disease targets of adenoidal hypertrophy

1. ERRBRLEMS RS R R BRI R R RS 5 B E

3.3. PPI M KO3 B fifik

PPl 28 L5 49 N1 AT, 245 4510, Wl 2 B 1 AU EBR VR . THIRRROK, SR 128 o1 A bk
Ko HEASENTRIAZOHE 115 R 22 SRR 75 A IR B TR 1 (serine/threonine kinase proteins 1, AKT1, degree
=38). iR 5 19 p53 (tumor protein 53, TP53, degree = 35). & & 4= K [X-T- 52 {4 (epidermal growth factor re-
ceptor, EGFR, degree = 32). &R 5L T~ (tumor necrosis factor, TNF, degree = 30). B ZJflibk L K 7 2
(B-cell lymphoma-2, BCL-2, degree = 28)%%.
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Figure 2. Protein-protein interaction network
2. BAR - EEREEIERMLE

3.4. GO 941 KEGG BEES

GO /3t 3ke5 5 2 5 444 H 336 T(P < 0.05, FDR < 0.05). F:rr, A4 f2(BP) 234 1, T HALE
BRI RIE AR . APRIGE . AMIER . RRERN. T RS 45 (CC) 22 T, FEAFEANM
R BRBE. A% . MUANEIBRSSE, 4> T IIRE(MF) 80 T, EENE ML 4. ARG A AR TR
AR TS, WK 3.

KEGG il &= 50 i L3515 156 415 5B (P < 0.05, FDR < 0.05). FRAMHIR&E. i it PD-L1
FIRGEF MRS AL, F B K VEGF {5 518 HIF-1 {555 3@ % . ERBB {5 5. PI3K-Akt
HEHIEH. TNF (5 51EH. NF-«B {558, Toll FEAZ R[S Sl . UL IIBMIAE JORE RN . 4 A 5E |
MAEA RV, WK 4.
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Figure 3. GO analysis of the core targets of Yupingsheng Granules in treating adenoid hypertrophy
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Figure 4. KEGG analysis of the core target of Yupingfeng Granules in treating

adenoid hypertrophy
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Figure 5. Yupingfeng Granules, active ingredients, target network
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FIF] Cytoscape 3.10.3 HfF 3 5 5 RUBRE — 3G PR R 2 - ¥R L%, 0l 5 Fis. iz s 93 A4
A, 442 2510 Degree {HER S RN 1% AR E B, P EIEREME B RE: HBZ (quercetin, degree
= 38). 1l Z:My(kaempferol, degree = 32). X i&%: % (wogonin, degree = 28). ™ &1 M- ¥ (7-O-methyli-
somucronulatol, degree = 24)., |4 {£ 2 (formononetin, degree = 22).

3.6. FFIEHGR

ZLEER(AKTL. TP53. EGFR. TNF. BCL-2)5CHVEERN 7 (Mt 2 &M RS Rt
SIMFIHEE . RITERIE ) 0 T 4 S RE B L7 2 o8 6. — 0, 45488 < —5.0 keal/mol & B4y
TR BB B4 A, 454 R < —7.0 keal/mol B 731 I8) B A BE R I 45 A s 1

=YL AT A SR W 7o o3RRG IR IR, A0S I R A% O E R ) 3 S AU K
VER . m-m HERRSSEAE ] 4 4. Biltn, M35 TNF B 3 NESE, 5 BCL-2 K 4 MAHE:, 11 B8 S
TNF 2k 4 N, 45468 8-7.07 keal/mol, B H A58 (1 45 & i b

Table 2. Binding affinity of core components and core targets of Yupingfeng Granules in treating adenoid hypertrophy
= 2. ERRFBRDATT RERIERNZ O Y S0 R S S

YRR ARE A 1 MR E A p53 REAEKRK TR MBI B itk g

(AKT1) (TP53) K(EGFR)  BIF(TNF) AT 2 (BCL-2)
#it B2 & (quercetin) -5.78 -5.78 -5.41 -6.7 ~7.42
L1 Z2 # (kaempferol) -7.1 -5.58 -6.31 -7.07 -7.79
I HE %S 2 (wogonin) —6.35 —5.65 -5.36 -7.88 —6.6
(Y_O_r;“;fﬁzy‘ﬁ‘ﬁ;zgffulatol) -6.47 -5.3 -6.26 ~7.24 -5.51
P4 E 2 (formononetin) -5.8 —6.4 -5.74 -7.27 —-6.74

quercetin-  -5.78 -5.78 -5.41

kaempferol - -5.58 631
-4
p—
g
wogonin-  -6.35 -5.65 -5.36 -5 =
<
Q
=<
: -6
7-O-methylisomucronulatol - -6.47 53 -6.26
-7
formononetin-  -58 -6.4 -5.74
. g , -8
— on
= e &~
2 & O]
<t A

Figure 6. Heat map illustrating the binding affinity between the core components and key targets of
Yupingsheng Granules in treating adenoid hypertrophy
[E 6. ERFRNBRIETTBRAEFEBRINZOR Y S0 RS ReAE
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(E)

Figure 7. (A) Quercetin-TNF interaction results; (B) Quercetin-BCL-2 interaction results;
(C) Kaempferol-TNF interaction results; (D) Kaempferol-BCL-2 interaction results; (E)
Wogonin-TNF interaction results; (F) Wogonin-BCL-2 interaction results

B 7.(A) MEES TNF JHEER; (B) MRS BCL-2 LR, (C) LIRS
TNF XHEZR; (D) WWEREYS BCL-2 SHELER; (E) XAEES TNF FHEER;
(F) NEZHRE BCL-2 M#EER

4. 7Fig
4.1. ERRERRITIREEIRANZ 2 thE{ER

FHEREURL & A, ZHE. BEHREZ MRy, PR PUH. GRS IR RE
TER[7]. AWFFUIRIEH 44 DNEROEER S, Ko By B E o £, R E R L.
DB RS XS FR[715 R T2 R — 5, RIS 5% UBORE 1 3 22 24 340t o B A o
WG R ETT 1678 UL AR %35 [8]-[11], BAFMURLAEIATT JLEE PR RS B SN DL K et s o 3 5
HEFF[12] [13]. T 5F RUBTRLAE A R s 25 W 1), AE 224t DLRGE MV T T R K M) LB 4 52 B R A [14]

JRAE A A DRt ) L 8 N S0 DL R, AT PR e 1R JE G 220K 34.46% [15]. IRAEARIE K — RN A S
G B R ER RV, AR S EURFE A bk LA RN AR R O R AR R,
A FEURR I R[16]. DU Bkt T BREE AR AR K (1 5 6T 32 B2 SRS R R . DR A =062 1k 4
PUAIZRZMLT], ABKIAZGYIE YT 75 228 IR 2P AE DG RIAE F DL RO L 28 AR KR & TS AE 52

4.2. %LEBERNEPFEENX

AW % E H AKTL, TP53. EGFR. TNF. BCL-2 5% 0o 80 i, IX BB s 78 B RE A AR K 1 A& WL v
RIFFAEIEH . PRAFBRZE[18)E T “MRE” HISHR 718U E BT IREE R B4 it tb 77 5
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FUMIEARTS, R — D UOE SRR S oW K AR 2 o BT R IR b PR R e S R IR A4
JEA W e P, 51k E MR AL I =2 TNF-a S50 28 R 7-[19] [20]. ABFFCRHE 2= 1L Zsm . PUOE
ZF I TNF RO BRI 45 Brid MR (45 A RE 2 79 8—6.70. —7.07. —7.88 keal/mol), $7~ K 5 XUBURE 1l A il
IHHNH] TNF-o KGRI BT 12 SRR I DA R S A A 1 2= T 24 B 3 B 2 (PI3K/AK T /p53) [21],
AT BCL-2 FKIRE T, it TR, AR A LE MR A S w G FE[22] o 5% KUBTRIAZ 0o 43 7]
5 AKT1. TP53. BCL-2 £54, #/ntlnlfeimid A 1% @ w4 IR g p S i 34 . e4h, EGFR M
7 1] L% SR S 1 (hypoxia inducible factor, HIF)-1a i, 35l Py A4 K K (VEGF) 7
W, ARAT A AR RS AR IR AR K [23]. KEGG B T4 R s VEGF 5 538 . HIF-1 {5 5% k.
ERBB 15 5 iBIf & B4, e B hE XU ] GEIE Ik #1228 Byl D BRAE AR gk, A i dni e A

4.3. BliEMER S HAERER

AR I, WP A B 5 B /N R Y Th7 4P AT Treg 40P 2 18] (P45 4 AR, Thi7 40
BETE, Treg HMEEIRD, IHESEN HS-CRP. TNF-a. IFN-p. 1L-17 F1 1L-23 52 % K 20
TGN BB ZIG YT IR, TreglThl7 ~Fik S, R 70 Wsb, FRIR T RAER N 8T Fiidl i &
FIEPIRVEAT I H TLRAD. NF-x Al BMYD 88 & [ AHXT A T, 158 B R 25 mT BLAMH] TLR4/MyD88/NF-
kB B E A FEKT, B KRN A ThA/Th2 545[24] [25]. UbAh, il RS BEA A, Diig
FASEAE o PUBE 25 25 0] DAY 35 00 A MR Il 4 /N BRI 2 23 NLRP3 28 hE /MAAH 5% 25 1 . IL-18 1 GSDMD-
NT & ARIEE, RSN JER[26]. 7 —HFFE KW, DA 2@ MH] NF-x F1 INK 78088 #% |
WA ERRAAN ML WAk, AT FRARAR R 40 MR 1 7= A SR, R IRD RIS 5 0 T ISR, TR
BRI AN BB G RAE[27] . NI ERAE[26]HE S 3 % & ATl NLRP3 28 hE/MATELL, BHEZ
B S /N BRI AR 0 o 1L SR E DR A B 5 « U S5 D7 TR Wt 78 SCRF[28] . YUE 46 [28] K 3
11 25y A] LAiE it HDAC3 1 51 Nrf2 45 5388 B s 28 0o WL i 453475

I SR WI[29], 7E G B PEAE ALK B A HEAT T 5 UORE AN L 7 3 AT %, 45 SRR R RN I
B CASE R FIOR N R F, oL R R AR B SRR sy, THIRER . THRE T 5-O-HI L4
HrB oKL . 5-O- F B AL BOR BE T N 7 RRFE R I 3 oy o Wi R A ARBh 1 Hili 4 IR w1 K %
P 259 FEmAR, PR HOKIE I, A5 I E R R N I, 55— 77 TH e PR ZE 15 Tl b 5
BEAR[30]. AT ILZRM . WHEE R, BRSNS SEA RS 1% Hitt kD, Jifk—PxEBma.
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