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Abstract

Objective: To explore the mechanism of paeonolide in ameliorating Alzheimer’s disease (AD) based
on network pharmacology. Methods: Targets of paeonolide were screened using the TargetNET,
SwissTargetPrediction and SuperPRED databases. AD-related targets were retrieved by integrating
the GeneCards, OMIM and TTD databases. The overlapping potential targets of paeonolide against AD
were obtained via the Venny platform. A protein-protein interaction (PPI) network was constructed
using the STRING database, visualized with Cytoscape 3.7.1, and core targets were screened. Functional
enrichment analysis of the potential targets was performed using the R platform. Results: A total of 52
potential targets of paeonolide against AD were identified, with core targets including HSP90AA1,
NFKB1, STAT1, MAPK1, PIK3R1 and CDC42. The main signaling pathways involved the chemokine
signaling pathway, AGE-RAGE signaling pathway, and Toll-like receptor signaling pathway. Conclu-
sion: Paeonolide may ameliorate and treat AD through a multi-target and multi-pathway regulatory
mechanism.
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B] IR A HEER I (ADYE 9 21 28 Bk A FE P AU A R h A, 7E AR 2R INIE 1 4 %,
HEURHLE AR T[] RAWTTRY, BURKIEEBRIRE>65 & N SR 3IL 5%~8%[2], AD C
SN PR EE . SR R LA RGO . RE QAR ZBIN B, 60 %
KU BN RN 19.8% (29 2.8 /¢ N), AD BCABMR EIR £ & R B Rg0 0 &,  FRIE ) AD Ji
il 5 A BRI 25.5% (£ 1314 J3f) [3], AD ™ HE 0 B PRI e S8R H RS = %, H
95 SR B FNAE 2 BT ORI AR 45 AL £ BT BRI B K ). AD 2 B2 DUEAT 14 (1 O S0 Th e B i RS 1 5
T RSEE N TEBIRRRD, A OHERFERDN Tau 2 A KRR 1L G B £ SR 4T 4E 4 45 (NFTs) B
—IRERHEA B-TE R BE (AR HI S DUAR IR T B 28 58 PEBE(NPs) [4]

#1FF B (Moutan Cortex), fiFR “FHR” , T (FRAFEZR) , S EBERHEYGE T Paeonia suffruticosa
Andr TR, HATERGIL 5 AR ThR, A BRI R AR & F RS AL & AR 2[5 ]
PR SH 2 RSy, FEAROIR, WRAILER GRS, HPE T ER )
& LT ey (Paconol ) AR R HI R B &, BP0 R [6]15F .

PR Py m e I P v K B R N R AR B RN, I T B AR P 1 SR R 4R T L TR B AN 1 o
TG TI[7], FHEBYRESE 51 RS K BICIZ /1M ST Re I e, 128 AD I RE(8]. FHEE YRR 03
%ft AD KRMZE] S CIZRE 12000 A I B2 mifg S 2 23 Nef2 (%G AL HO-1 IRIE, JEH BRI
AL BN EM PR, TN RS TCUESE, PR Ry H A& SR Y 2 iR 97 B /R kit R A1
(91, PR R (LA 4P R )IE 9 53— Fht PR 2K 2R A G4, H R CE 0 42 s 4 i
LEFHIHUE VIS FE[10], KL R GUR ARSI A R 80, HAERMUH] A IWRANIR ST
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2.1. Paeonolide RYEE =M

i Pubchem #{# 3K HL Paconolide )14k 73 1 2k % A AL (SMILES), Jfiliid TargetNet
(http://targetnet.scbdd.com/) . SwissTargetPrediction (https:/swisstargetprediction.ch/) #1  SuperPred
(https://prediction.charite.de/) B4R FEFE HE P > 0 (K FR 2 25 1E 3K EL Paconolide 7E A P AH ¢ 16 BT A Tl B A
X T B PE A R S A JF. RIS 5@ Uniprot 204 FZE (https:/www.uniprot.org/) %} 3K B3 1) &
B RORHAT AL A 44

2.2. AD tHXBV$R S FiE

PL “Alzheimer’s disease” N<4§#id, 15 GeneCards (4 % (https://www.genecards.org) . OMIM
(https://omim.org). TTD (https:/db.idrblab.net/ttd) ¥4 FE 14748 AD MIAHCEE AL, &9F 3 MR ENR RS,
B, ELHEGEF] AD FHRHIEIRED S .

2.3. Paconolide 5 AD RIEEHE(ERAE A%

FIH Venny *F £ (https://bioinfogp.cnb.csic.es/tools/venny/) % £ % Hi ) Paeonolide AHICHE s Al AD )95
TS BT 2 F R, SR AL ALY Paconolide 2035 AD HIFEL[RITE7ERE A1

2.4. EARMEEIEAREKPPH DT

B L [F VB AEHE A 5 N STRING $¥ J% (https://cn.string-db.org), & E4IF N “Homo sapiens” , 2l PPI
W2, THRRICORIREE s, HARSERFEAR o FAH EAE I I 85 SO R AEH SN Cytoscape 3.7.1 it
IT R4, 83T Network Analyzer ffi AT WIZ& REAE /AT, ARAE 15 2 FE B (Degree)HF /7, 4% Paeonolide
5 AD (1) PPI &l 7 siE#E B (Degree) B M R IR ILAE PP A E 20, 15 UK EE IR IR AR (Degree)
EREAS, AR BB R, DOV USRI OR/IME R e O8E R FR bR, Fdid
Cytoscape ' Hubba it i e #% 0o 8 1 .

2.5. EEAEIL(Gene Ontology, GO)F MR EASEFAAEN B (KEGG)BEEES T
T IR YT R S AR E B G [ 11]. N T 3E— D W16 Paeonolide 5 AD )3t [F] 8 72 5 A3
IR oy T 5 ThRe, L RTE TR S BB g e S, FEidid R T 6 34T Paeonolide £43% AD B 7E
A5 GO ThAt 5 KEGG MBI EHE TP < 0.01). M55 RIEATIEREED R T 44H] GO Al KEGG &
LTI AE.
3. &%
3.1. Paeonolide 7&K STHERIEAM A SR
18 i 7% 15515 3] Paeonolide A AT THN B ¥E & TSRS, TEPE R VE FEE & 150 4.
3.2. Paconolide J8J7 AD Ef# S

7E GeneCards. OMIM Fl TTD % & 504 771k 2 HAF 2] AD 3 1292 ANEAE#E 55 . Paeonolide 1F I #E
5 AD B S SR RV S 52 NILE 1)
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Figure 1. Venn diagram of action targets of Paconolide and AD-related disease targets
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3.3. EEREEMEPPH ISR

Z LA E R A 52 A, 144 Fk30, SFITT REAE N 5.54. KU Cytoscape 3.7.1 A,
T4 Degree fH /N, SHEERE ST /00T, ML EIEER ALK, W15 2; FIH Hubba #ifF, it
MCC (Maximum Clique Centrality, & AH|H0PE), TRBIFE SR A H BA F O m, MZE i 2o,
PZ 2% T RO BE 3R G HSP9OAAT. NFKBI. STATI. MAPKI1. PIK3R1. CDC42 W[4 3.
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Figure 2. Protein-protein interaction (PPI) network

E 2. ZEERMEE(ERMLEPPDE

DOI: 10.12677/acm.2026.1662401 1829 I3 PR [ 27 3


https://doi.org/10.12677/acm.2026.1662401

CESLE

Node

HSP90AAL
NFKB1
STATI1
MAPK1
PIK3R1

Rank

A\ |

CDC42

Figure 3. Interaction network of the top six core targets

3. HI 6 fif DI R ML E

34.GO R KEGG BR=EEER

JBILN} Paconolide 3% AD HOFL[EIEAERE ST GO WIRe & oM, L1345 R BRI & 600 4

% H, HApEy2idfEBP)E&H 523 Ti. 4

MUZH 57 (CC)%& H 36 Tl

ST IREME) 2 H 41 T, ik 2%

HHEAHT 10 1 GO B 4L R b, A1) 5t F2(BP) 32 B35 K MAPK 241 ) W 1E 4% (positive regulation
of MAPK cascade). ZMJR P HIIN 2 (response to xenobiotic stimulus). L4 [l (blood coagulation)Z54=47) 2
AR AP 7 (CC)FEW K i (vesicle lumen). L Jfi #EifL(cytoplasmic vesicle lumen). 7 AR fIE (secretory
granule lumen)5 (073 73§ DhRE(MF) £ 28 [ i B iU U8 — 2846 P (protein heterodimerization activity).
IR 4E & (phosphatase binding). £& H R 45 & (protein phosphatase binding)25 7T Ihae, WA 4.
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Figure 4. Gene Ontology (GO) enrichment analysis results
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KEGG J## & S Hrédi R W n 36 ) 131 26 (5 508%, MR¥E =5 T (Rich Factor)ffiEdT 20 ME 5
W, FELEDRLE Alzheimer disease fHICHE . Chemokine /5 5. AGE-RAGE 15538, Toll F£5%
A5 5B SRR, WHE S,
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Figure 5. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis
& 5. KEGG BB ERTTER

4. #ig

BT R SHF BRI (ADYE ™ B I A RGE MBI, FOREA, KRR, REEm, J78E,
B RRIE N RRIAThAE . RS RIS 2 AN AT[12]. A S AD (EHAH 238
KA EERERAM K =N, U AD RFBHLHIIEINKE AD 289 MR R AT S iEzE .

AR ERAE LR B, AT ATRHEY 20 AL P 0T I8AR B et e mb S BV M o PR T e E (Total
Glucosides of Moutan cortex, TGM)H HAT 251 AAATZ T LA . APH R S 2k, PF B ol Er
BN TGM EZE /2 —(GIH), —RFITTFERA T TGM HA XS JERE S y% [ SR ER[13], TGM 1]
R IK LG Z P RVE R [14], — @ & T 1) TGM n] B 406 fLiE ALT Fh s f B i e i = 2E[15]

AW E BT TGM RS B2 8 R 4 (Paconolide) K 1IN 2% 24 22 5 W, F5I 23 41 Paconolide
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T PR IR U BRI LR i A T, A TR P R 2 L 2@k i BRI,
563 Paeonolide 124 24045 Lt 1 J5 825 B0t ST SR LR IR A 1R

WF 9T 45 B34 3515 Paconolide E7E/E FIE S5 150 4>, AD Bl AHICHE & 1292 4, —HAHEABF] 52 Mt
[A]#E 55, $2/R~ Paconolide T BEIHITIX LG SN fU R ¥ T AD /ERH, BA 28 S P[RR A R A o

& A EAEFH (PP 2% 43 AT 2R, 7% 038 & H A HSP9OAAT . NFKB1.STAT1.MAPK1.PIK3R1.
CDC42, FIREENTE AD AR R EE M, H 5 AW KEGG @1 & 545 5 %Kk .

HSP90 & —KEH B /T8, TS A0 AN & O B IR #3216 n] 5 Ha 18 2 A P FA% tau
A RIBIRI S B IRAL[17], I AL HSPOOAAL S 0. B I 40 i K /N S 4l B A7 42 35 2 AL
5 tau EEAHEN, HSPOOAAT HIFRIA KA T fe 2 il i VR TN A o 200 it i 5 350 ] JR 2 0 BRI A6 3 ) 4
ZIRIB[18]. S5 G AW AN KEGG 1% = 4 45 B4 HSP90AA1 5 AGE-RAGE {55l B /7 7E HL M
2 K B——AGE-RAGE 8% 0] /- S AL RIS B 1 900, ik AR TR S #& eiifs, 11 HSP9OAAT K
Foik i ot —PW0E AGE-RAGE @B (1 T i & AE Rl NFKB1, FInmIsHE R R B 53— 5T,
Paeonolide 7] fgid i i HSPOOAAL 1A, 1] AGE-RAGE il )it FE WS, i/ tau B2 A FE R
15 AR TR, R FEAC/NB BT 20 Bt LR RS, TR AD BIAZ O BRA %, 22 Tt Se 3 BH, 11 HSP9O
FEVRIE tau TR PRI G T AE A RO 19]-[21], HSPOOAA (K23 T 1 RE % BRAG /N 12 J57 20 Jf 3% AL R LA
o B-UERTRE R IS BRSO

NFKB1 5 STAT1 ¥4 KRB SAERAER T, Al AT/ RS A BTG A SR 48 JNE [ B, TR SRR AR 42
RAE KB AD NFIIR R E BT, BEFERN, B 2R BRI 3 K f 2 ) NF-kB K T, 3X
5 BUERRERT AR A 2L AR I & A 55 [22]: MAPK] J& T 425G L E MR %, T2 5 tauw HE T
WL, NS AL B S IELN S WA CETI[23]; PIK3R1 25 PI3K/Akt 5 5B 1%,
M TOAEE . KA DA C[24];  RIR % ORE RO BRI, 3L [FI#4 % Paconolide B35 AD (1) G
WA, Rz S IR E R T — R ERIA T, MR FIRTEST AB UURL tau I JEBERRIL . & RE
FARLGE TP AD 0o B R R 45 T TN

GO RE B T 87, Paeonolide W 7EEE AD HAEY) 2 2 EEAE R T MAPK 2RIk e B IE %
AMIEVERIN S IR 55, RO ZH 4 B AR IR . PR SR R IR s, T DhRe LB
R AT . BRI LS & EROEREFSS A N . MAPK 15 5 IEERTE AD FifE K 15 B 2 AE
H, GHARS A tau B P& TOMUR T 40 BB S5 % DIAH G, TR Z0 BE AR pHZ2 T3 [ 1] NF-
kB HEEZS 5 MR IMBRI R, FEA R A SO SN g L AN FLAR R A ot A G PR
AMJEAE RN B ] Paeonolide T AEE I 14 5L AT FE RIS B RE 11, IR Ap SRR PEMIIR A )
SAACRLES RGE s TREIRERSS & R OBIIRIELE & 55 7> T UIRee R Paconolide R 4% 8 LI BEIR
1o P4, F0 tau 2 AR ERERRIL[25], X5 AD BOIRERHLH T A

KEGG @i & £ 4R EIR, Paeonolide 3 ZLil I Fif /R BRI A CIEEK . B F15 585, AGE-
RAGE {5516, Toll B2 4S5 @B S5 R FEAE ] o Bl IR R BR300 3 BRI a6 AB AR R tau BEFRAL
PR TP TS50 1 [26], #27K Paconolide FI EEAEH T AD FAEMER BT, AGE-RAGE i@ g A] 4
FERIE GBI RAE, ik AR TIR GHIZ TeH51: Toll K32 AA(TLRS)FERHZ SEAE S N LA K B 2R P K
Wi MAEA . 2 R PEREARE(MS) S5 IR AT PR I R AR K R R R AR D, 40k Toll #5244
AT RE R T B 22 Fh 2 AR B T AR R AT M0 11 2 LR YT SRS [27] . RIRIEER AR FLA2 X B FIE
H, 3L[EI AL Paconolide B35 AD HI4r T M4, ARILFL “His. Priafl. i) tau BERRIL . (RIPHE
JL” W TE LGB .

RIRT (CMRARBEZS) B PE R B TISEN R, FIREHRZ I, XORBITBR A, e
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%%i%%%ps,hﬂﬁ«%mm T MALIE Z D8[29], BUARZEBT LR, 4L B A B A
Wi Puos. B B AR BRILPESE(E 301, FHREME NPT B AR IS M sy, HikdE AD
IR 4k 2 DU FEUESE, Al iE s AB UURR . IR o iE T B0E Nrf2/HO- 1 3@ B3 U A0 R 3
P J7 R FEM AR ER[9].

T LS A P R 9 TR A BIF T 4 ST B I S BT R kv R TV A BOWIE 7T h B HEAT X L4y
M, ZFHALEDL AD FERNLS EREAILE S, MAAERERER. Bk, ZEHHUZHS, @R
RIEVER, OB LA tau i BRI SRR E RIE SN F . 72 8 R EARIERZ O SN,
PR (A% OBE ST Nrf2 589, AT TP R By J5 1 1A% O 555 HSP9OAAL. NFKBI. STATI
&, TEPHEEYPL AD BB M ARG S AL O A, BRI P R B S5 AT R AN [F) 1P R B ) R R
PR IEER . X —Z R AR T PR R R, gt — 2B Ul B4 P2V TT AD BIZ R IR
Bt 2 2 B W IR E F 45 2R

AHETERIN, FEE R AE PR o — HEOR AWE gy, AL HFEE BT AD S 558
P, PENHOTRERGLFT R IGYT AD MEZELIIIR L —, WA HIGER R, FEERTEIE 2.
AHIF 723 T B 2 5 AEWME B 2E M, BRI Paeonolide i3 AD FITEZENLE, (EAIAFAE— & SR PRI
T Paconolide B35 AD Bt Z AR APSEIGIGIUE; AT 580 BE A EAE AN 53— 00 7523050 00F . Je4:
T [l %8 HSP9OAA1. NFKB1. MAPKI %0 i, RN S35, JiE Paconolide X AB PIAA
tau BEERLL « 14 JIE BN ENThREIIE ), 3t — 2D MR ELAE F B 2 5 0 FHLE, DN IF R4 RORIE I $T AD
B A 0k 2 ) B9 5 Bl

5. &t

g5 L RTIR, AHEFUE R X 4% 245 B 25 7V EA)AD 8 B, Paconolide 2035 AD HIAE FIALHI AT g 2 il ik Hoyd v
B3 A% HSP9OAAT. NFKB1. STATI. MAPKI1. PIK3R1. CDC42 ZAZ% 080 5, TFi#atbIN 75 518
#%. AGE-RAGE {5 5@ Toll FE32MA5 Sl B S5 S TI0ER, P REMNGHMA AL NI PRAR SORE R
SRR BRI DT Re 155 2 AN T FER, KIEXD AD BIBGEROR . 5 SR UK RO
BRSNS S, I N A SR Ee gk — AR HAE I BLEL, O Paconolide FYI PR R FH AN E— B JF K ik
FEUS SRR AR, e SR R PF B BEAR 24 R (I R A S

ELWH
A B A PR E AL ZR 00 H (S202310547041)
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