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Mechanism of action of Fritillaria thunbergii in treatment of pediatric adenoid hypertrophy :
A study based on network pharmacology
JIN Hanzhi,HAO Ruifang
(The First Affiliated Hospital of Tianjin University of Traditional Chinese Medicine & National Clinical
Research Center for Chinese Medicine Acupuncture and Moxibustion, Tianjin 300193, China)

[ Abstract] Objective:To investigate the mechanism of action of Fritillaria thunbergii in the treatment of pe-
diatric adenoid hypertrophy based on network pharmacology. Methods: TCMSP platform and UniPort database were
used to screen out the active components of Fritillaria thunbergii and their corresponding target genes, and Gene-
Cards database was used to obtain the target genes of adenoid hypertrophy. Intersecting targets were obtained for the
active components of Fritillaria thunbergii and adenoid hypertrophy, and Cytoscape 3.9.0 was used to plot a
protein—protein interaction network and predict key targets. Gene ontology (GO) functional enrichment analysis and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed for the intersec-
ting targets. Results; The active compounds of Fritillaria thunbergii in the treatment of adenoid hypertrophy included
pelargonidin , beta—sitosterol , peimisine , zhebeiresinol ,and 6—methoxyl-2-acetyl—3-methyl-1,4-naphthoquinone -
8-0-B—-D-glucopyranoside , and related potential targets involved adenosine receptor, peroxisome proliferator acti-

vated receptor 1y, and glucocorticoid receptor NR3C1. GO functional enrichment analysis showed that the targets
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were mainly associated with the molecular functions such as estradiol response, drug response, response to lipopo-

lysaccharide , binding of the same proteins,and positive regulation of apoptosis. KEGG pathway enrichment analysis

showed that the potential genes were mainly involved in the signaling pathways such as apoptosis —multispecies,

tumor protein p53,interleukin—17, tumor necrosis factor, and vascular endothelial growth factor. Conclusion ; Fritil-

laria thunbergii may exert a therapeutic effect on adenoid hypertrophy by inducing apoptosis, alleviating inflammato-

ry response ,and regulating the immune system via multiple targets and pathways.

[ Keywords ]

FRARE AR SO 338 A B MR s A A 2 A5 T 5 MR T
B 55 J5 BEAS AL () — PAT IR ELZH 2 A MR b L B PN 2R
L AT R AR G e 2 1, R PH R S
Y25 FITAH ML B 5 XU DI BE R AE A A R B A A TR
S A2 B 98 i 0 S T e A R B R 8 A AR
JUBRFERNE AT 5 | R 22 il RRE IR S 0T 0, i
DLHREAR A S5 € B IAIAT BF ok PP i | BE Bl <
WP 5245, LB A A A 3 1 R o 3L JE R
WEAFWTE 3~8 %, HU B EEZ AL ED
245 AR RIERIK 9. 9% ~29. 9% | T M
ANLRGMEE R 5 LK, V8 B X T RR AR AR R A 32 2
IRIT T BOABE K BT R WG 1 = 2 R 4t
RO, FAREITD

Hh R 2T BRI AR K 7897 2 57 18R
(PHEOIEFEAY) 1080« FLA K T 300980, 5 oAy 45
W AL AERR R B e A W DB E A
BHEYy#7 D1RER) T 2 wRwy | PR JE IH il O 28,
AITE AR A TE I . F B T o o A
Bk 2R A B B AR BB AR (Pt
Btz LTS PUR PR SR T A5 N
) 26 245 L 2= AT 7 DU BEVR ST /N L BRAE RIS K A 1
FHBLAR, LA A I RIG 7 $ B K .
1 B{RERAE
1.1 #HAsrslkEE it EHARRH
PR PR 5 0 B F- 5 (TCMSP ) Ho 25 508 K R
Wbl BE BT A 0y Ak 2 84, BhB R AR W R
(OB) =30% , 25251 (DL) =0. 18 1 M i M o0 Y
i 1B SR AR A T 07 32
1.2 Zitpre s Wy init AR L B Y 25905
P 3 F-JEE0T I P B P e O B3 G A e R PR A T
PERUST A8 UniProt 25 5T 4HE 2 K Wi 4R 19 245
VB R 5 A R B R K, R U5 A “ Homo  sapi-
ens” | [A] I IR DG A5CHE A, 4 24 ) B X 44 PR 1 4k

adenoid hypertrophy ; Fritillaria thunbergii;network pharmacology ; mechanism of action

REFR)S SR Excel /%,

1.3 HZmMALFEEIAEGER  FH GeneCards
PN B A 2 i IR] “ adenoid hypertrophy ™, R HX
AR A R KA O 174 i PR

1.4 hpde b foskm¥e S E K DR BOR
3R G B A5 5 R A AR K 1 5 % A Venn °F
£, A5 20 W7 DURE 3% M B4 5 R RE AR I8 K A 52 4
B, 4] Venn K]

1.5 PhiAEmA ey AR AR A A5 T
255 R Cytoscape 3. 9. 0 4 #2454 — 1l 73 — 3 [H -
PG ) B 28 A R, AE 4 AR TR TR AR
TR AE Ry SRR B SRR R
RBTR W SRR R BB B e R, A
STRING 7 £ %45 % (hitps : //string — db. org/ ) HEAT
- A B EAE S (PPL) 28 BRI, AR75 1
BbT 1 T LA AE SR | A 7 1 S B I A

1.6 ARAKCO) I rmHRARSARAE
#aF (KEGG) B35 a4 Xl DBk -k (K
NER AR S AT GO TBe s 400, 46 A it
FE(BP) 4> TIBE(MF) A0MLH 4> (CC) , LA P HX
WLt T AE Y D e Y B 3 M (P<0. 05 Ron A1 B 3%
) o X DURE - B A A IE K 52 4 50 S 4T KEGG
KR T, e R e A, Y P<
0. 05 B, DA Ay G2 EL A i 5 P 19 O B 3 g
P BN, R R

2 &% B

2.1 HNF-HEAEXREREGTAN KBR
FREH DURE A ROR S 7 B, SO A H 46 4,
i3 GeneCards HUHE R AS B #8 55 511 4 B2y
Yy 5 A S i3S 4 R AT 18 A4S, BLRAT Bk
Iy ULFE 1, A EEHE S LR 1, R4 AT R Ak R LR 2,
K2 R R, M AR AR
4 ROy R OARRITE AT SR FE



LARR U

i Hh % I G SEE HT DU R/ LI PRI K 1 LR £ 159 -

®1 HABERUEHRS

AT 1D e Wiy 0B/% DL
MOL001004 KA %2 ( pelargonidin ) 37.99  0.21
MOL000358 B~ fi ¥ ( beta—sitosterol ) 36.91  0.75
MOL004440 I B3 55 ( Peimisine) 5740 0.81
MOL004443  #7 DU RS G ( Zhebeiresinol ) 5872 0.19
MOLO004444 %58 DB, ( Ziebeimine ) 64.25 0.7
MOLO04446  6-H A HE-2-Z BAE-3-HJE-1 4% 331 0.57

Fit~8-0~B-D~PLM I A H (6-Meth -
oxyl-2 -acetyl - 3 ~methyl - 1, 4 - naphthoqui-
none—-8-0-beta-D—glucopyranoside )

MOLO004450 %650 % ( Chaksine) 65.63  0.66

iDLk

SREERAER

B NS SRR IE R B
2.2 PPI M4 HegME  FIH STRING 5udE-F &
W 2 HVCEAS 21 18 AL FSEFRUEAT PP 4%
ST AR R UM R AR (AR) o S A0 il A4 3 2
WG ZAK y(PPARG) S-F2(Oli3Z K 2A(HTR2A) |

B ZHJE kLIRS 2( BCL2) \BCL2—Associated X 194K H
it (BAX) K F# 9 (CASP9) | V-JUN A% ik
B AR A R (JUN) MK 28 FH g 3 (CASP3) ik
KEFIHG 8 (CASPS) k£ KM F BI (TGFB1) |
WMEBER 2 1K 1 (ESRL) 12 AN¥0 45 W] & A5 A0 BRI
(6 MEMASHEAEA) ,UH 47 i, hdh
AIHT JUN FIH At 2 P A9 B AR R B i, U LT
RES 525 FE R, (WIE 3)

2.3 W M-I AR IS K & 98 X R e 50 GO T dk
54 A DAVID B4 R #E17 GO Difgsr#r, 3k
A 253 45 GO & H M5 P<0. 05 #4777 % 5 B
WA IO W B RT 20 4%, A4 XF ME R Y
VLA O e AN N Eik: A S e R |
T3 AR A LE R 4R A R L i v 1R R A T R A
N (WK 4)

2.4 KEGG #@#%g &5 18 1l DL EE- R A4
HE R A SE RO S ) KEGG i % & 5540 45 31
AN, W DUREA T MR AR AR IE K B v K 1 5 5l A
70 4%, MR¥E P<0. 05 JL 0 v 15 1 64 4515 5 1
FEMAEH T -2 YR S-FR AR RE R il pS3 15
S M P R R KT (VEGE) {5 5 L A
ML 2R 17 (IL-17) 15 53l 6 5 . Fe PR e 4R 4L
HEATHERE , 2t Hoh 20 4545 5l BRI AR A
(WES)

B2 UEW-HBm-KkMNEE



- 160 - WaFER L

2023 455 39 55 1 (S5 287 )

B3 PPl MEE

Apoptosis - multiple species

Small cell lung cancer

Tuberculosis

Serotonergic synapse

Human immunodeficiency virus 1 infection
Apoptosis

Platinum drug resistance

p53 signaling pathway

Pathways of neurodegeneration - multiple diseases
Epstein- Barr virus infection

Human cytomegalovirus infection

Salmonella infection

Influenza A

Chemical carcinogenesis - receptor activation
IL- 17 signaling pathway

TNF signaling pathway

VEGEF signaling pathway

HIF- 1 signaling pathway

MAPK signaling pathway

Cholinergic synapse

0.0 25

B4 GO gt siaRE

5.0

7.5

- log10(P)
6

N W osnm



LARR U

i, AR 58 35 o I T4 2 B RV DU REG T /N LB A HE K A £ T AL A - 161 -

apoptotic signaling pattway 1

mﬁ

postive reguiation of newon apoplotc process <

response to cobalt ion <

postive regulation of pri- MRNA trarsoription from RNA polymerase Il promoter <

exrinsic apoptctic sgnaing pathway In absence of lgand 4 4 9
response to xenobiotic stimubks 1 o

positve reguiation of apoplotc process 1 @ T

response 10 Ipopolysacchande 4 o N

responsatodrugs @ s

response 10 estradiol 4 Q

[ J
[
type endopeptidase acthity imohed in apcplotic signaling pattway 1 ‘ [ ]
oysteine- type endopeptidase acthity nvoived In apopIOTe process 4 ®
tved n execution phase of apoplosss <
RNA polymerase | transcripton factor activity, igand- activated sequence. speafic DNA binding <

type endopep ackty |

enzyme bindng<  ©
Mentical protein bindng < 9

cytosels )
macromolecdar compkex < ]
opteplasm< )

[

0 200 00

E5 KEGCBHESSTHERE

3 i it

AIF A 5% A6 A 1 53 — B SR O R 2% v
TN T T ULRE 7 RS AE 5RO 5T R 511 A BRAERAE
FKARHE i G 5 b e 29 8518 L 1
B — LA G HE(NOS2)  AHTFI AR R Nid A
1L¥1E T 1(PTGS1) AR .PPARG | Rij %I i 25 P 4 4
K4 & B (PTGS2) A% 32 KWK 3C A A it 1
(NR3C1) MR WLEE 3 34 (PIK3CG) \HTR2A \5-
A% 5 /K (SLC6A4) \BCL2 .BAX .CASP9 JUN
CASP3 #1414 C (PRKCA) ,TGFB1 ESR1 3t 18
A MERE AR AR B FE s R T TR 2 2 0 2
FSUPMEINE HT AR B, TEBNR - Lo - FE A M &%
5 Tl 2l 8 B 18 FH T 18 A IR RE (IR S HE 5, Herp
AR .PPARG % 12 MRS M Bw, Hd g-%
£ B T R AR R IE R A 3 11 A, BRI SE
B, B-A MEERAPIR PUE MR RGERITE
FHUT S KA 38 RAE T R R IE K 4 i 3
6 1o HOUE KRR T TR, AP bl
b BIRGEMERY . i PPI M K451, JUN F1H:
Ml EE AR B J sy . JUN 2 —2RRGR8) 12 2
IRE A e s 08 45 IR, AN URIEEE | i 48 A6 LB B
G, WZ 5 T HUAR B G g5 87 A 5 1 2% e i
M HEBINAARIRN A S R RS WA
X, AN A E -23 (1L-23) 5 40 M 2% 1 1L-23
ARG S R AW, T S 41 M s, B

1L-23 A2 TL-17 (477 A F 0 b, 5 S04 i P
SRS E AL, PR R AE 7 A AR G E R
B RIS, B 2 R LE 253085 B B JUN
SRR R IR 7 A Ok

Wi DUREVEYT B RE R B R 1 v A2 3 SE IR iR AT GO
DIResr T, 45 5 8w, AR Wy i B 5 % e — B 1
N X 22 0 0 B 0L, R T R Y OE R 4R AR Ok,
KEGG 3 % & 524 45 5 R, T 3 P 4 o 7 0
T--Z Y I E 8 E pS3 IL-17 iR R 5E A
T (TNF) \VEGF % {55, H VEGF 2 &
BN PR R SR o 2R, W R 18 M R A
AR A A R F 22—, VEGF n] 42 3k Py B2 41 iy
A 22 Gy SRR 380 A8 8 I T £ BRI
M7, X AH A VEGF B A I8 A= B i 5 S 8 s A
1P VEGF 3458 1 1 5 A 1, IR AR T BRBE AR
KA LAY 2H 200G A Al RE AR L b i 18
PEARAE M 2 FEOURFER IS AR R K, BRI
KEHE VEGF . HANEA R -8 (1L-8) Al 1L-17 ¥
AARFERE R T IL-17 R—AEE AR
RACANMA T, R BIPE T 4000 (Th17) B S Kk
PEAN LS 30 , 76 22 b R M R B2 1 B 8 Pk 0
S B R b A4 A RS E T IL- 17 JKFAE A& AP R
SEPEI T T VR T R AR AL 2 A0, 5 SR
FEHEF A AR E T Bk T R4
JEE A, LR RAE . WP R, INF-a i5'S



- 162 - WaFER L

2023 455 39 55 1 (S5 287 )

B B BT BE Y 2k I 1Y B B AN 0 3 O
HAE R 58 1 4t i PR 7 A2 T A 3 -6 (IL-6) il
IL-8 A4 i 1L—6 w] DL Fa 1k IR 7 5 i) )
P14 A i, O 0 9 4 4 B O | A R
A T I 5 K A i 35 W Mk SR i Ak L e Ab,
IL-6 WA LS VEGF #9774 DA I 45 P9 B2
AHE R RS I T " 1 pS3 AT Ao o
22 240 M 6 8 AR DG AT 53 R 2 5 LA 19 S 2 7
% 0 R Toll KESZ MRS 5 18 i h 24 -, [ I
ST AR S %) 2 R R B 77 AR AN, pS3 AT AR
CEESPRE T S S 2 PR e AR D R R
FEH T, L TR FRA ) REWHT -
Z WG T P TR IR AR R Y & A R e
T AR HH R R, A A AL
ATERE A Ja v DAH G A T AT IR A
AR AP 48 25 B2 J5 | 38 2 43 B iy DL BTG
I7 IR AL R B RO o3 A PR 1 2k (5 )
RE S AH AR 5l i, S 7 Wt DL B ] i i 35 5 04
T SR ARAE SN R e RGESE 2 M R 2T
BAEIRIT AR RIS A VR Y, o Al PR 25 K A
P RIWEFE R T — 5 L
52 3Lk
(1] IMBE, S Tedh, 55 (LR RAE AR AL RS | R B IS I I 5 i
WP RSy L AR R ()] T IEAR 2 2 2% 35, 2014, 1
(6):321-328.
(2] FMH o HRlgEinT DIURFE IR RZR[T].
B E=,2013,28(10) :2006-2007.
[3] BRI, 8E T, B 5. L IR AL R MR 2 B4
SRR [J]. Rt aE S, 2006,21( 10) :999—1002.
(4] ®FHFE. LEBRREANR R BHEISIATIR [ D]. RIH. 25 E
Pt ,2014.
[5] 7, R4 . shvg BTN UIRFE R K 2 ih (1],
TP EE S JLBHE,2020,12(5) :380-383.
[6] MAHL,HLAHEE, BRI, & Wi BB ST R [ T]. 12

[17]

[18]

[ £ [E245,2019,30(1) ; 177-180.
TR &, EHESE . Wi LR 2GRS MR (1], RV EE 25,2007,
28(10) :459-461.
FA/INER . B4 S T A0 T AL T 0T I 58 8 IR T ¥4 10 3R P 41 o)
YER B LRI D] KA 35 AR, 2017.
WROCZE B BA B YR, 5. B4 (S BE 2y AR I WF Rk S (0],
IR K22, 2021,37( 1) : 148-153.
Y WEFAe, T2, 5. KA SE 2 40 ges 0k Jee 1) 4
AHLRIBFFE ], T ARARFR2E240,2021,37(6) :63-70.
TRk W e R AR SRS TR R AR Y R
jun BYEERE[J]. APk R 22741, 2021,40(6) :152-160.
SR, RS, VP OR, A5. TR A IS R AR IR AR 2 o
IL-17 R IL-23 B3R IK KRB CLT]. 52 B 2,
2017,12(31) ;:24-26.
WANG H,BAI J,ZHANG J, et al. IL-6 promotes the expression
of vascular endothelial growth factor through the p38 signalling
pathway in hypertrophied adenoids in children[ J]. Int J Pediatr
Otorhinolaryngol,2013,77(2) :205-209.
Ay BTG 2 A5 B AR T T 5 R SR A AR R
I HIF-1a \VEGF sVCAM-1 7K F)A8 (L Ko 8 X [J]. FIK
B2 2013,42(5) :484-486.
PN BRIT . A IR AT I 45+ S SR B IR AR A LY 1L~ 10,
IL-8 MCP-1 KPRk [ J]. tLZREE2Y,2015,55(11) :59-60.
{5t X4, A, 2. Th17/ Treg 75 )L 2 JRAE AT 4
BT PR PERILT T b IR S0k A 2 2, 2016, 16(2) : 103~
106,110.
QU F,GAO H,ZHU S, et al. TRAF6-dependent act1 phosphorylation
by the IkB kinase —related kinases suppresses interleukin—17—in-
duced NF - kB activation [ J ]. Mol Cell Biol, 2012, 32 (19):
3925-3397.
B, FUE  fLoik, 5. pS3 Ml NF-«B {55 B 7 MTB /g%
e AEC I A b ) S DR AR IATSE [ 1] v e 2 ik
2022,38(7) :769-776.
FEURINO LW ,ZHANG Y ,BHARADWAJ U, et al. IL-6 stimulates
Th2 type cytokine secretion and upregulates VEGF and NRP-1 ex-
pression in pancreatic cancer cells [ J]. Cancer Biol Ther, 2007, 6
(7) :1096-1100.
(kA% B #1:2022-06-02)



