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Abstract: Objective: To analyze the potential mechanism of action of Stemonae Radix in treating whooping
cough through network pharmacology and molecular docking techniques. Methods: The effective components of
Stemonae Radix were screened via the TCMSP database and supplemented with the HERB database. The targets of
Stemonae Radix were obtained via UniProt, PubMed, and SwissTargetPrediction databases, while whooping cough-
related targets were obtained via GeneCards, OMIM, DisGeNET, TTD, and Drugbank databases. The intersection of

these targets was taken as the "medicine—disease" targets, and a protein—protein interaction network was constructed via
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the STRING database. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analyses
were performed using David and KEGG databases, and corresponding networks were constructed via Cytoscape
software. Molecular docking of effective components with key targets was performed via AutoDockTools software to
validate the results of the network pharmacological study. Results: A total of 53 effective components of Stemonae
Radix were obtained, involving 752 targets, and 1 507 whooping cough—related targets, with 285 intersected targets.
Frequency analysis of the protein—protein interaction network revealed that the mechanism of Stemonae Radix in treating
whooping cough is related to targets such as SRC, AKT1, STAT3, CASP3, and EGFR. GO and KEGG enrichment
analyses showed that multiple signaling pathways such as neuroactive ligand-receptor interaction, pathways in cancer,
calcium signaling pathway, lipids and atherosclerosis signaling pathway, cAMP signaling pathway, and proteoglycans
in cancer may play important roles in the treatment of whooping cough with Stemonae Radix. Molecular docking results
indicated good binding interactions between these active components and targets. Conclusion: Stemonae Radix may

exert anti-inflammatory effects by acting on targets such as SRC, AKT1, STAT3, CASP3, and EGFR through active

components such as [ —sitosterol, sesamin,

and formononetin,

and regulating neuroactive ligand-receptor

interactions, cancer signaling pathways, calcium signaling pathways, and other pathways.

Keywords: Whooping cough; Stemonae Radix;

pharmacology; Mechanism

HHZIGR 20T ILE, AR,
IFRAE KA R . A2, o H R
PN E R, W RN T R HRE
BE B WIS A E H R R AT A R, RE
PEP PR R E F W T T HREWR Y, R
o A 0% 1) v U DN B &0y LG B8 2 7 /D AE ROBAE N, T
WOLE B EBAE Y PN T DA BORAE AP AR
R R, KA H o RA L R Kk AT I
A B, LY S BRI MR TR 2
W, (R E R S A E B , RARAT IR 2~ 34 H
PR AT G R R | DI REREE . M RGN
EE, HESEEILIET .

BT k% . R TR, IR R
TFIRTT IS M L B ORI H R AR . BT
T, EHEA TR AR By
HEER S o, AECEA BRI k% B RYT
S K e PERH ZEVE It s 1 22 TR, T A
ELIN N S/ S @ R N R PR A TS
BRSNS 8 02 R
N WRAH OC [N - B AZ AR LA AT(TRPAD) [ R38"™; iK
P (10 7 SRR RE AT R & THP—1 BAA% 40 i X &5 4%+
PR WEAE T, T 05 AN AR TG, AN FHHLIA

B —sitosterol; Formononetin; Molecular docking; Network

Gogg 1™ AP T M ZE 2B D5 s, LA BB b
GERTGE, 5 0 R AV AR A A M Y, X
FEVRAEAE PR AR H AR OGR4 95 003 1 i A T 7
Fext, 43 BIE OG5 H 5 AT LE W05 B 5 2 i
PR E R VERIAL

1 A&

1.1 BRMEERSREBAEE @idsHhA RS
2B B 5 TCMSP %dia )%, Kodls HERB A Dy
HhIE, R A RO SO S PR A R TEARE AR,
456 UniProt U P2, 8 s8R 1 40 B 5 LR T 44
TE HERB £t dis 2 rh ks 2 19 A 808 A 24 Lipinski F35
FL G %, 1% ] PubChem B35 P 1 30 850853 5%
A A5 ME ) canonical smiles #% 20 o 38 13 Swiss Target
Prediction *F &, B H B H K E N “ A2 (homo
sapiens)”, JfLUSE SERAE K T OFE L 451, 15
B 735 W 28 B R R, [ N A R A
FTCRL AR 8o A A DG TE - 6 BRI 122 e
XL LT LA 1

1.2 HEFEWBERFTEE 7 GeneCards £l 5 K
KA H A CHE &, I H OMIM. Disgent. TTD,
Drugbank ¥4 JBE/E A #bh 78, O vk A B0 8 0, I
R S ATCRL A A 8 ] venny T H0 A AR AE A



FRE 20254 BE57EETH
NEW CHINESE MEDICINE April 2025 Vol.57 No.7 - 33 -

5 H R AR N AT S b, &SRS H

FRFIE H A AL A

F1 LT ESEIREENZRS ML

TELEF- 5 BRI e 24 7 TELF- 15 BB 2 9 ik
TCMSP http : //temspw.com/temsp.php
Herb http : //herb.ac.cn

UniProt http : //www.uniprot.org

PubChem http : //pubchem.ncbi.nlm.nih.gov
GeneCards https : //www.genecards.org/
OMIM https : //www.omim.org

Disgent https : //www.disgenet.org

TTD https : //db.idrblab.net/ttd/
Drugbank https : //go.drugbank.com

Venny https: //bioinfogp.cnb.csic.es/tools/venny/
STRING https : //http : //en.string—db.org
DAVID https : //david.nciferf.gov

PDB https : //www.resb.org
MAEGYEE http : //bioinformatics.com.cn/

1.3 BEESEAZEBaAMEHE &k, AT
J o3 B RE DL B R R o S B R L R B Y, R
I A #BY network SCAF I type SCHF . SR, B ix gk
network SCF A type U3 A Cytoscape3.10.0 5, 14
Y- iE R - E R AT RS ER M2, ik
a4k .

1.4 HEEQRBEEEAPPIMZ  FIHISTRINGI2.0
B P v 245 - SR A AR, K W R
BOE NN, BOE A EAE B AR (E R 0.4 047 5
P, IF BRI T S, T 2K png &R SCHEFITTSV ST
o #% b— 20 D STRING $odfsi A3 2 19 TSV U A
#l| Cytoscape3.10.0 BAF k47 70 4T o

15 EREXEK(GO)MRHAERSEFELEBTR =
B (KEGG) @RS H7 4 DAVID E A %) i &
T H RS IR 2 EFT GO DRE B AR 43 M R KEGG 38
FEEESNT, WEY LR BP) . 2 FHEE(MF) |
20 L 20 1k (CC) AA i X 4 A J7 AT o0 B, JF
WA RS 5 AT TS

1.6 S FIEEWE  LEH 1.4 TPHEA T 6 1AZ0 805
F1 1.3 /1 Degree {8 HE4 BT 4 10 &8 3 PE % 354750 F
XFEEE . 78 PDB H T8O A v i 126 PP ) 45 g
BEZOER, EEWFN “Homo sapiens”, LIXHST
AR MM T, Refinement Resolution (A ) {E i %

Hid M M, TR 3D 2544 1 PDB A% XS0,
AT A 2R PR 1 305 A PyMOL2.6.0 B AR v, 7y
MEBRKSF . @BE SIS, AR5 PDBQT
s 2

PubChem $UH8 72 T #8047 U 73 T Degree {HHE 44
A4 %0 LAy, T 3D 45, el Bl DL SDF 4%
A ARAE, JFE 3T OpenBabel3. 1.1 4K 54 4524 PDB
A, ARKEEFENEAMNTTE—-FA
AutoDock1.5.6 B HEAT A A B, 42 35 5 25 AR A7
JPDBQT A% Ao e, 445 2000 32 A FI AR (Y
PDBQT L4355 A AutoDock 1.5.6 8 f4:, fin & 4k 3t
JE AR PDBQT A& XS . b — 2515 2 Y 32 AR AL
19 PDBQT SCA4 R 24 43 51 5 A AutoDock1.5.6 K1,
T AR AR L 80 4 & 7, LRI R/ N a5 & REAE
e 2B e /NG B BE R CAAR ST LA R HG % i 14 48 1 32
PR SCPF— [R5 A PyMOL2.6.0 B 1, 25 il 43 Xt Bz 48
I
2 #R
21 HEENEMHRS RIBXEA  TE TCMSP s 2
HERB #5405 6 46 2 91 M B o 52 (85 15 3 53 D259 1%
PRy o
2.2 YEIRIEXESE  7E GeneCards, OMIM ., Disgent,
TTD . Drugbank %45 J% 45 2 I 51 bR 52 5 Jo A48 A
Ja, AT 1507 HAZARCHL A
23 HHYWEENRTEARERER
SwissTargetPrediction F1 UniProt B4 /1> % #i& /7 Ji5 Ml b 2
524 B 752 4 3E PE B . 45 GeneCards
OMIM. Disgent, TTD. Drugbank F.~%#& % 3K 15 &
H %5 5 1507 4, J#3d venny ¥ #HE 2 5 H H %
RS FR R AT S AR LR, B 23045 2854 5 A Ak Al
T HZAHCAE L, WA 1,
24 MEAY-MH-EEWE AL SAYHE
(i) 08 ) 3% 0 R A [ B R 6 PR 22 eytoscape3.10.0
BAF, MY - - AR A B, R G TR
PR 109, £ £F degree fH > 20 BUAL & WI1E N &
LAY, 5. BBL(LMR, degree=142) . BB7(B-
AR, degree=37) . BB (JI| T=HA AL &, degree=
28). BBO(ZJRE, degree=24). LK 2,
2.5 PPIM#HEEZOERIFE FIHSTRINGI2.0
B PR b 24 - R R A AR, BOE RS R
WRENLERE, WER/NEAETEBUE R 0.4, [FE

ey



FHE 20254855788 7H
34 - NEW CHINESE MEDICINE April 2025 Vol.57 No.7

JRCUE S 1 A5, R 3R LAY PNG B R SO R TSV SC . P FHZ
¥ STRING % ¥ % 1% #) 19 TSV X 4 5 A |
Cytoscape3.10.0 84+, {#i H Degree (HAET 50 AO%L
i ¥ 8 247 ) T P I — s B 1 B R A )R EL A

#%, HPBEIEAT S KN ERIRE (degree ) fH, BEHK 1222
HOR ALK, P Degree (KT 120, i, o
f6& W AE FH T80 1 OGS SR L[], B SRC (degree=
187) . AKT1 (degree=151) . TAT3 (degree=129) .
CASP3 (degree=127) . EGFR (degree=125) . MAPK
3(degree=122), WK 3, E1 BEHBSEAZMNERFEE

NOS3NOSNCOA2COAUT-N!
{oxaNOXINGSS DBLACA by

OPRD\FGCE
TA4H

AP 0
KCNMA1

R3C1 A
MAOA
OPRM.
°DE3A
PGR &CNH?
PIK3Ct JUN
PIM1 L4
PKIA
GSR GPT2' GPT goto
PLA2GZE TAsCSTAT GNMT
GSTM GM2A
PLAU GsTP1 GLYAT
PON1 }
PPARG HDC
PRKACA HMoX1
KYNU

GS'
1
GSTZ

i
i
j' /'I

\
)Y
\ \ ‘;}\%’a‘ Lﬁi/
QWA a‘ |
\ l‘k ‘
Wy Sy
Il’/ /, cse 4
6 a 9 — ¢
S —dme

PRAS =  pTGERs PPIH

SREBF -
PGLS

ACE

/" |

SH / \ AH
ABAT
(X NFTNFSF13UROD XPH e
CHRMS
CHRM
“HRM.
CHRM2
RM .

M7 T
’N}TPSHRUH \

BAX BCL2 L mcaspeasPaASPECNAZSN®

2 ZYNEMER S - s - M 4 E



FRE 20254 BE57EETH
NEW CHINESE MEDICINE April 2025 Vol.57 No.7 - 35

3 EAHEEEAMKE

26 GOEERKEGGEHE&E N iz H DAVID
R R AN A H g [E R S AT GO e E R
IR KEGG i B% & 081, 433175 %IBP, CC. MF &
ELH 10034, 1214, 1964, K& H45 R i K F

/NEF), BUBP. CC. MF & 845 R ~Log. P 16 HF 44 11
10195 B, R A AE W7 & HiE & R E
ULE 4, HEESPATH, BPEEW RN EEFLEE
15 5 PR R AR AR AR M) G & A 2 AR5 id i
B BAIRAL . BRI AL . HIRES B R R Y I 1) 3
. BEAREE C IS G HE PRIk 2 AME T s AE; CC
FEW NN EESHQRERE . B, iR .
TG YA MF F29 K 54 H a8 8 A
MG IR . SEERR TS S . CHEAMIK - R AN Z
PRTEPE . AR BT 22 SR E BRI M . R A
BRI L5 . KEGG @B 5 SR T3R5 183 k1R %
%, H ' neuroactive ligand—receptor interaction ( f
ZEVERCAR -Z KA BAE ) . pathways in cancer (J
JE{E S @& ) . calcium signaling pathway(%@ {55
#) . lipid and atherosclerosis ( i Jit 1 5l ik s FEAEAL ) |
cAMP signaling pathway ( 34 It 1 2 15 5 & 12 ) .
proteoglycans in cancer ( # SE " 1) B H B ) |
sphingolipid signaling pathway (# i {5 5 18 % ) %5 7] fig
SR EARIRYT E H I E AN S KEGG i % w4k
SRR PAEHERY . JEHCAT 20 2545530 22 1 L <
KT AL, LIRS,

s BP

. MF

B4 BAHMEEEERMZEERGOE£E



HHE 2025F£4 88578578
36 - NEW CHINESE MEDICINE April 2025 Vol.57 No.7

hsa05210:Colorectal cancer -

hsa04510:Focal adhesion 4

hsa05135:Yersinia infection -

hsa05170:Human immunodeficiency virus 1 infection -

hsa01522:Endocrine resistance -

hsa01521:EGFR tyrosine kinase inhibitor resistance 4 ]

hsa05161:Hepatitis B A

hsa05212:Pancreatic cancer -

hsa05167:Kaposi sarcoma- associated herpesvirus infection -
hsa05163:Human cytomegalovirus infection -
hsa04722:Neurotrophin signaling pathway -
hsa04062:Chemokine signaling pathway -

hsa04933:AGE- RAGE signaling pathway in diabetic complications -
hsa04071:Sphingolipid signaling pathway 4
hsa05205:Proteoglycans in cancer 4

hsa04024:cAMP signaling pathway 4

hsa05417:Lipid and atherosclerosis -

hsa04020:Calcium signaling pathway -

hsa05200:Pathways in cancer -

hsa04080:Neuroactive ligand- receptor interaction -

( } - logso(pvalue)

20

count
® 30
@ 4«
@ 50
@ ©o
@
@

-1.017915e- 19

4.580617e-19

1.017915¢- 18 1.577768¢- 18 2.137621e-18

5 BHMSBEHEENZEERKEGGSIEHE

2.7 SFXMEER  1LAPHRAETS WO EER SRC.
AKT1, STAT3. CASP3. EGFR #il 1.3 #' Degree {f flf
ZAT 4 825G LS BB (LR, degree=142) |
BB7 (B-4% £ B, degree=37) . BB (H 5 #§ 1€ % ,
degree=28) . BB6(ZRZE , degree=24) 73l 4745rF
X% o A4 X 4 B0 ER B ROR A E S B, A0 HE
SRC(degree=187) \AKT1(degree=151) .STAT3(degree=
129) . CASP3(degree=127) . EGFR (degree=125)1E}
Z, AT, SE R T AutoDuck1.5.6 AR EURC
R-Z KR Es G he, 456 RelE B/ MR FRES & ReBAx
MG E .. Hrh -l . ZRE . FIEmiEx
3P ROR A 50 M S S AR E -S5O LT,
ULEZE SR S B R Aoe , Fod g f i HEAERT 6 7
143502 SRC 5 B-# e . SRCHZHEE . SRCH
FIPEARAEZ . AKT1 5 B-A HifE . CASP3 5 B-#
B . CASP3 HZRRE . H i SRC 5 R AE =R |
CASP3 5 B-4 i AL &5 &, Hifth 4 s A0 5
MHEESS G Wk2, K6,
3 g

T OH %R DR & R AR R R DL R W S L
PO E I R R — M 2L Y, A
BERCE AR AL RS R R A R T, R
AR H MR AR E IS JHET, YRR
JTE HZM A YRR NERRIUA R, R

x2 HTFNEESHE
4

fic i ZR FARES A B (keal/mol )
B4 S B SRC -6.90
B-7% 5§ AKTI1 -7.70
B4+ fi i STAT3 -6.22
B Hi CASP3 -9.15
B4 i EGFR -6.16
TIRRE SRC -7.55
TR AKTI1 -5.83
FIRE STAT3 -6.38
ZE CASP3 -7.19
ZE EGFR -5.60
HFAR AL R SRC -6.69
FIFEARAEFR AKTI -6.46
FIF=ARAEFR STAT3 -5.70
FIFEARAEZ CASP3 -5.96
FFEARAEZ EGFR -5.36

TS SFE—AR RN, MR FEOHE
QT MBI ™, o — i TP R 25 W03R7 1 H
PLIA B U B ROR o AW 78 1k (9 2% 25 B~ S o1
XHESOARRTE 0ERIRTT O H RV E L] .
W25 25 B2 F A R R, LR . B-AF B
ZIRER . REER RS T H %A SR T2
“¥, HZRE . MR . -4 i = Fhis 4k
oy SRR AR S SR S MR E .. BAH



FRE 20254 BE57EETH
NEW CHINESE MEDICINE April 2025 Vol.57 No.7 .37 -

E. CASP3 5 B4 B

F. CASP3 5 ¥ ik %

E6 RbRBa-tb e FrEEE

T JC B 90 285 R UE 552 3 46 B 43 m A s KA H i
BEARFAT I, (0 A WS UESE e AT AT 38 i A W) 3 52
MBLRAE . ZRREA RAFPTR LR IETE, 2
HHEV R RSN, ZIRRGEY IS £
BE(LPS) 75 5 19 /N B2 B 40 i v — 44k /L (NO) |
iR SR FE I F - (TNF-a) . F1 40 A 2% (IL) -6 Al
A MR 2 B2 (PGE2) (3R IBFUR . Hl AR AL R 2
AHREM, WL S 2R 2 AR 2 K 1 B
Bl R A A RIS e B, R A AL 2 AT LA
FE 0 4 AR T, AT B ARG R A PR e AR
— AL A A B (INOS) . FI4 L/ R -1B (IL-1B) Fl
TNF-a [ KK T, F£ T I8 NF-xB 1 SphK1/S1P {5
SO, BAMEIRIER T RR L. B-A B EEA
RAF BT R Kbt E A&, Yin Y S50 4 58 & B
B-7 S WE Al 2 F M TNF-a. IL-1B. IL-6 [} /K
o, B AR AR EE (SOD) | A I H K Ak
Yy (GSH-Px) . i & 1k & (CAT) Kk, #boh,
Oy FXEEE R BN B- A B S 4 ML S A5 G RE
¥ <=6 keal/mol, T SZELFRE X2, BOHED B—-4% #5
B 5 H BT A B CREY), i — PR
ELRAE AL

PPI ¥ 45 Rl $ 7, 0 0 SRC (59 56 P4 1 20 1R 2

FI3EE ) . AKT1(RAC-o 22 % /55 2 R 28 11 I )
CASP3(C R KA AR E I 3) . STAT3(fF 5%
SRV SRR N T 3) . EGFR(E A KN 7324k ]
REJE A A% O TG ML E T3 H R A% 0 B8 AT
T KL PR AT S Ao 4 AR S A 3 A T R RE S
I SN o SRC J&— T I 2 R 2 11Ul , 42 4
R AT A A . WFSE 7 SRC A 1 8 45 5 0 24
M T 0 AR g, SCIEWE . 5 SARERED)
AE", SRC 7 B W41 A A 5 18 R AE F2 W ke G AR
FH, R SRC Y B R 1k AT LA/ B 40085 S 1
M5, MR 90 ), CASP3 2 5 241 ifd i
TR FIEE", B AN TR, Bl S
5L T AR S R B, AKT & AKT
M —FE R, FEE S S5 N RS A S B B
P A R I A B A R AE ™Y, STAT3 SR H B £
ROPERE SR 7™, WF5T W STAT3 ml 912 (40 i X
T AR EF RS BOE, 7E B VAN e TS
Bl IS 77 S SR R AR W™, EGFR
SR I IR I A TR VA I 2 IR R K S R KL, W DAY
AL R AERKRERS, A ZURH B T
M EGFR 13815 LA™, BF58 RW EGFR = 5 Th 4
Musrfe, FEAE A R-9(1L-9), KIFEHREEIETT



HHE 2025F£4 88578578
38 - NEW CHINESE MEDICINE April 2025 Vol.57 No.7

AR, A Fxt g i o, BAg QA a0
PR AKTL, [A)I) CASP3 5 B-4 (i B 45 A g e /)y
HCHED AKT1 A1 CASP3 5 F &8+ 1 A H MZ 1 % R %
I, ik— 2L gy HAE FBLE

KEGG & 4 Hrisn,, 1 #Fnl Bei 1 ph 28 76 14 il
R-ZARAEAET] . A5 S g . 4555k . fg
RN BN K ok R RE AL, | BT R A5 5 34 A5 A5 3 I 41 o)
R K E HOZAARR B 2 MR R - 32 R A H AR
(TG 5 CDA™T 4 B (%) 52 i 35 i LA B2 CD8" T 4 At 1)
B A AR Tl AL T 5 MR Y A
KM 15 M55 5 Sl PR R E R S . o NF-«B
W Cox—2 i [ . STAT i 7 #0E 1Y & 2k & i
PR ICHRAE ™, 55 B8 T FE 505 530 I b 7o 2428 (5
(G i R 5 A R S o A = 1 e YA g |
o B B CEBEMMEN . F5(5 5 I 2t i
M B A 240 BB ROURE , - DT i3 22 P A L £ - i,
HT FE G N 5 RAE FIA™ . ABERRART (cAMP)
FE IR 45 20 M P 22 b A 3T Sl A AR b ke G B AR
F, TS G pe D ae S An g T, I IR 4 R AE
FRE o BFFEFRWT, cAMP A 38 i 5% i B 51 5 2 05 5
PEINHED . PN cAMP fY & BE T T 3G T U s+
cAMP 86 M 2R 13 (PKA ), PKA 3 £ %F 5 R i
A28 1 BAD (LR AL, 0 T BAD M2 04 1236
PE, MG AP T H RZ SR LR S R
FVEF SR, fhiE B, R R
. EBRMEEZR(DNT) . KAEMBEER . 22000 &
. A HEFFEFM RS, XLE ST &
BPE RS AN R B P . Hrh R R
AR NAEHEER, Lt T F e E
SAL G A G SN A AR M T A AR BT
HH Ao 2 05 P AR — 2 A LA F B AR Y TG AL S5 5 2 1
CD4" T 41 IV AH ST, SCHE I o 2 308 i Ak — =2 1
MEAERS HEHRITY A HZYLREY, wit—2
PR ILEARAE HIBLAE

i LT, AAATREE AT B I . ZRRE
ITEAR AL 2R S G PE B T SRC. AKT1, STAT3,
CASP3, EGFRAFHE s, 38 2 P 2805 M L AR - 32 (A
HAEH . R RS B S s A R R
NI ] 5 9 S By, B e R A e ), IR ENAYIT A
H AR

(5% 30Hk]

[1] KUCHAR E, KARLIKOWSKA-SKWARNIK M, HAN S, et al.
Pertussis: History of the Disease and Current Prevention Failure[J].
Adv Exp Med Biol, 2016, 934: 77-82.

[2] BARKOFF A M, GRONDAHL-YLI-HANNUKSELA K, HE Q.
Seroprevalence studies of pertussis: what have we learned from
different immunized populations[J]. Pathog Dis, 2015, 73 (7) :
ftv050.

Bl EERDAEMERPAT, METELRZSE. A H%I2Irr
F (2023 4RO P EEGPERIZGE, 2024, 23(4): 544-546.

[4] kiR, HES. PEZRITEME LY. PEXRRRE,
2016, 28(11): 1644-1647.

[5] A=, WAL, PEHIRITET LGSR Jbaih
BEZY, 2020, 39(2): 188-190.

[6] 85|, R, XL, 5 {RRLGH B E YIS )
EPEDFEHEREN]. LRk, 2011, 39(31): 19097-19099,
19102.

(71 X0, ZeHemm, J9¢, S5 TRBXIl R SR RGN Rk K
TRPAT ZIK MM, PR ERZ % T, 2022, 40(6): 107-
110, 283-284.

(8] W, A rb 2o IR AT S AR T B F R D). K
B iR, 2011,

91 FR, MR, A3EFy, 45 SEMIA N E e SRms T v gl
WM BIRATIRERAEL]. PR R, 2022, 28(4): 407-
411.

[10] FREZE, 6B, JR4R, 4% 2004—2021 44 A H 51754
1 H AR B B E AT R AR AT ] P E T R Ak, 2023,
24(6): 608-611.

(1] VFE, Fh91, BEF5Z5, 5. 2005-2021 4RVTHR4 | B WA
FFAED]. hEZEERRE, 2022, 28(5): 529-533.

[12] E37, AR JLEE HIZIR A MPTRIRITF TR
25, 2023, 32(S01): 443-445.

[13] 5Bi%. 474 (Zanthoxylum armatum DC.) FI#i## (Z.avicenna(Lam.)
DC.) AL 10 B A BB TR TG PERFEIDL. BRIl ZHER
%, 2011,

[14] JiEAE, BE3C, FEMIL, 45 2oRNAEZ DR il O -0 T 1500
H R LA 3 T R R 2 S ] R RS R (A R R S B
SR, 2015, 36(1): 34-39.

[15] YIN Y, LIU X, LIU J, et al. Beta—sitosterol and its derivatives
repress lipopolysaccharide/d—galactosamine—induced acute hepatic
injury by inhibiting the oxidation and inflammation in mice[J]. Bioorg
Med Chem Lett, 2018, 28(9): 1525-1533.

[16] KIM H G, CHOI S, LEE J, etal. SrcIs a Prime Target Inhibited
by Celtis choseniana Methanol Extract in Its Anti-Inflammatory
Action[J]. Evid Based Complement Alternat Med, 2018, 2018:
3909038.

[17] BYEON S E, YI' Y S, OH J, et al. The role of Src kinase in

macrophage—mediated inflammatory responses|J]. Mediators of



FRE 20254 BE57EETH
NEW CHINESE MEDICINE April 2025 Vol.57 No.7 - 39

[21]

[22]

[23]

(24]

(25]

Inflammation, 2012, 2012: 1-18.
LIU P, GUY, LUO]J, etal. Inhibition of Src activation reverses
pulmonary vascular remodeling in experimental pulmonary arterial
hypertension via Akt/mTOR/HIF-1<alpha> signaling pathway[J].
Experimental Cell Research, 2019, 380(1): 36-46.

SUN J, LI Y. Pyroptosis and respiratory diseases: A review of
current knowledge[J]. Frontiers in Immunology, 2022, 13: 920464.
WU X, REN G, ZHOU R, etal. The role of Ca2+ in acid—sensing
ion channel la—mediated chondrocyte pyroptosis in rat adjuvant
arthritis[J]. Laboratory Investigation, 2019, 99(4): 499-513.
LEE M Y, LUCIANO A K, ACKAH E, Endothelial Aktl

et al.

mediates angiogenesis by phosphorylating multiple

Proc Natl Acad Sci US A, 2014, 111(35): 12865-

angiogenic
substrates[J].
12870.
AHUJA A, KIM E, SUNG G H, et al. STAT3 Differentially
Regulates TLR4-Mediated Inflammatory Responses in Early or Late
Phases[J]. IntJ Mol Sci, 2020, 21(20): 7675.

FAN'Y, MAO R, YANGJ. NF-«kB and STAT3 signaling pathways
collaboratively link inflammation to cancer[J]. Protein Cell, 2013,
4(3): 176-185.

LUHC, KIMS, STEELMAN A J, etal. STAT3 signaling in my-
eloid cells promotes pathogenic myelin—specific T cell differentiation
and autoimmune demyelination[J]. Proc Natl Acad Sei US A, 2020,
117(10): 5430-5441.

HASEGAWA K, KUWATA K, YOSHITAKE J, et al

[26]

[27]

[28]

[29]

[30]

[31]

(32]

Extracellular vesicles derived from inflamed murine colorectal tissue
induce fibroblast proliferation via epidermal growth factor receptor[J].
The FEBS Journal, 2021, 288(6): 1906-1917.

ROY S, RIZVIZ A, CLARKE A J, etal. EGFR-HIFla signaling
positively regulates the differentiation of IL-9 producing T helper
cells[J]. Nature Communications, 2021, 12(1): 3182.

YANG Y, LIJ, JING C, etal. Inhibition of neuroactive ligand -
receptor interaction pathway can enhance immunotherapy response in
colon cancer: an in silico study[J]. Expert Rev Anticancer Ther,

2023, 23(11): 1205-1215.

Pesste, B, S =AY B BT R AL I 4%
PEEERT). HRREZG, 2020, 51(21): 5538-5547.

CAOJ B, ZHUST, HUANG X S, etal. Mast cell degranulation—
triggered by SARS-CoV-2 induces tracheal-bronchial epithelial
inflammation and injury[J]. Virologica Sinica, 2024, 39(2): 309-
318.
SRBAE, BT, BV HIPIIRER . BBERRIR TS R R ],
[ ShEE 2 (IRBL =00, 1988(3) 1 156-159.
ZHANG JZ, LUT W, STOLERMAN L M, etal. Phase separation
of a PKA regulatory subunit controls ¢cAMP compartmentation and
oncogenic signaling[J]. Cell, 2020, 182(6): 1531-1544.
BRAET, PMUE. T HMZRRAT . RORS IR TR ST
Bez, 2024, 50(4): 296-298, 303.

WAEG T AR



