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The mechanism of Fuzhisan in the treatment of Alzheimer's disease based on
network pharmacology and molecular docking technology
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[ Abstract]) Objective To explore the active components, targets, and mechanisms of
Fuzhisan in the treatment of Alzheimer's disease (AD). Methods The effective components of
Fuzhisan were determined through the Traditional Chinese Medicine Systems Pharmacology Database
and Analysis Platform (TCMSP), and the related target proteins were obtained. The key targets affecting
AD were predicted using the GeneCards database. The intersection targets of Fuzhisan and AD were

obtained using the Venny 2.1.0 platform. The drug-component-target network was constructed using
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Cytoscape 3.9.1 software. The intersection targets were imported into the STRING database to construct a protein-
protein interaction network and screen the key targets. The common targets of the drug and disease were analyzed
for enrichment using the Metascape database. Molecular docking was performed with AutoDock 4.2.6 software for
the main effective components of Fuzhisan and the key targets of AD, and the results were visualized using PyYMOL
2.4.0 software. Results A total of 58 active components of Fuzhisan were obtained. A number of 3 652 AD related
targets were obtained with a screening criterion of Score > 6.8, and there were 105 intersection targets between the
disease and the drug. Gene Ontology (GO) enrichment analysis showed that there were 1 468, 61 and 2 339 entries
for biological process, cellular component, and molecular function, respectively. Kyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analysis yielded 184 pathways. Molecular docking results indicated that the effective
components of Fuzhisan, such as kaempferol, wogonin, baicalein, p-sitosterol, and stigmasterol, had good binding
activity with the key targets TP53, TNE, AKT1, IL-1B, and IL-6. Conclusion Fuzhisan can exert therapeutic effects
on AD through multiple components, multiple targets and multiple pathways.

[Keywords ] Alzheimer's disease; Fuzhisan; Network pharmacology; Molecular docking; Mechanism
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Table 1. Potential active ingredients of Fuzhisan in the treatment of Alzheimer's disease

L%y

Mol ID e — 0B (%) DL B3/
MOL003542 8-Isopentenyl-kaempferol 8— S ik e L 25y 38.04 0.39 I ETH
MOL003576  (1R,3aS.4R,6aS)-1,4-bis(3,4-Dimethoxyphenyl)— Fellg 2 52.35 0.62 e
1.3,3a,4,6,6a—hexahydrofuro [4,3—c]furan
MOLO003578 Cycloartenol BB o e 38.69 0.78 e
MOL000228  (2R)-7-hydroxy—5-methoxy—2—phenylchroman— (2R)-7-¥35:-5-Hl 42K HHEIF 5523 0.20 A
4—one AU -4
MOL002913 Dihydrobaicalin_qt A 40.04 0.21 A
MOL000525 Norwogonin FHEE 39.40 0.21 R
MOL002714 Baicalein AR 33.52 0.21 Gigcs
MOL002911 2,6,2' 4'~tetrahydroxy—6'-methoxychaleone 2.6,2' 4'- PR Sk-6'-H AUEA W] 69.04 0.22 A
MOLO10415 11,13-Eicosadienoic acid, methyl ester 11,13 — —H —Ja R W g 39.28 0.23 WA
MOL000173 Wogonin WEFER 30.68 0.23 Eigcy
MOL002926 Dihydrooroxylin A TERWIEERA 38.72 0.23 A
MOL002937 (2R)-5,7-dihydroxy—6-methoxy—2—phenyl-2,3—  (2R)-5,7- " JILNE-6-H EIL-2-  66.06 0.23 LigoS
dihydrochromen—4-one HFH-2 3 T AT I 4]
MOL002928 Oroxylin A TIR4EA 41.37 0.23 HA
MOL001689 Acacetin FEER 34.97 0.24 HE
MOL000073 ent—Epicatechin H-FILEE 48.96 0.24 A
MOL002910 Carthamidin AW 41.15 0.24 WA
MOL002914 Eriodyetiol ) 4135 0.24 e
MOL002925 5,7,2',6'=Tetrahydroxyflavone 5,7,2',6'- DU ¥R R E ok i 37.01 0.24 G
MOL008206 Moslosooflavone pis a1 44.09 0.25 A
MOL012246 5,7,4'—trihydroxy—8—methoxyflavanone 5,7,4'- =3 3-8 Ik — ST 74.24 0.26 WA
MOL002908 5,8,2'~Trihydroxy—7—-methoxyflavone 5,8,2'- = JR k-7 W S S B 37.01 0.27 G
MOL002933 5,7.4'-Trihydroxy—8—methoxyflavone 5,7.4'- =¥ -8 Hl A FE i 36.56 0.27 G
MOL012245 5.7,4'-trihydroxy—6-methoxyflavanone 5,7.4' - = F -6 H B — S 36.63 0.27 Gigc
MOL002932 Panicolin el 76.26 0.29 WA
MOL002917 5,2',6'-Trihydroxy—7,8~dimethoxyflavone REEE R 45.05 0.33 pigs
MOL002915 Salvigenin SHREREER 49.07 0.33 G
MOL001490 bis[(28)-2—ethylhexyl] benzene—1,2— AR IR (-2 5 0)E 4359 0.35 A
dicarboxylate
MOL012266 Rivularin bOERS NI 37.94 0.37 s
MOLO00552 5,2'-Dihydroxy-6,7,8—trimethoxyflavone 52— F e —6-7-8— = F HL BTl 31.71 0.35 A
MOL001506 Supraene it 33.55 0.42 Gigc
MOL002927 Skullcapflavone 11 AR 69.51 0.44 A
MOL002934 Neobaicalein LIS E 104.34 0.44 W

https://slyyx.whuznhmedj.com/



829 HIBEHAFELRER 2025 F 11 HE 38%F 118 J.Math.Med. Nov. 2025, Vol. 38, No.11
g1
Mol ID R by e 0B (%) DL AU
MOL002909 5,7.2.5—tetrahydroxy—8.6—dimethoxyflavone ~ 6— " HIA LA B EH SR 33.82 0.45 GigS
MOL000359 Sitosterol A 36.91 0.75 A
MOL000358 beta—sitosterol B 5§ 36.91 075  #AE. AS.
E1E
MOLO00449 Stigmasterol o 43.83 076 A AZ.
E1E|

MOL002897 Epiberberine F/NEED 43.09 0.78 Gigs
MOL001458 Coptisine T 30.67 0.86 HE
MOL002879 Diisooctyl phthalate AR R o g 43.59 0.39 ANZ | wE
MOL003648 Inermin HRE 65.83 0.54 A&
MOL000422 Kaempferol ITES1 41.88 024 AZ, WEVE
MOL004492 Chrysanthemaxanthin B 38.72 0.58 A&
MOL005308 Aposiopolamine Bag A DAL 66.65 0.22 AZ
MOLO005314 Celabenzine RAC e i 101.88 0.49 A&
MOL005317 Deoxyharringtonine Jt AR =LA P 39.27 0.81 AZ
MOL005318 Dianthramine AT 40.45 0.20 AZ
MOL005320 Arachidonate AEA: DUHETR 45.57 0.20 AZ
MOL005321 Frutinone A A T A 65.90 0.34 A&
MOL005344 Ginsenoside rh2 ANZHEAFRh2 36.32 0.56 A&
MOL005348 Ginsenoside—Rh4_qt NSRBI 31.11 0.78 A%
MOL005356 Girinimbin AT 61.22 0.31 NS
MOLO005357 Gomisin B HRTFHEE S 31.99 0.83 A&
MOL005360 Malkangunin HRRET 57.71 0.63 Az
MOL005376 Panaxadiol NS = 33.09 0.79 AZ
MOL005384 Suchilactone PSSl 57.52 0.56 NS
MOL005399 Alexandrin_qt % MFIC 36.91 0.75 A&
MOIL005401 Ginsenoside Rg5 NS ReS 39.56 0.79 A&
MOL000787 Fumarine Ji B0 ik 59.26 0.83 A

7E: OB, ordlbioavail—ability, w2k A 4+) A ; DL, drug—likenesss,

2.3 HYMBVRSEHEFHZRERS
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Figure 3. Protein—protein interaction network of intersection targets in the treatment of Alzheimer's disease by Fuzhisan
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Figure 4. Results of key target screening
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BN 2R 15514 S (signaling by interleukins ) . g
J5 5 3 ki FE R AL ( lipid and atherosclerosis ).
M 4+ % (interleukin, IL) —18 & 5 ¥ %, 1.4
FIIL-13 SEAE 5 5 0 8% . 5 Dl 78 AR A G 92
Ji 7 J% Y (Kaposi sarcoma—associated herpesvirus
infection ) . L B %8 (hepatitis B) | W PR s 7T
JE W B SEAL 28 7= 1) (advanced glycation end
products, AGE) - Hf WM AL & 72 ( receptor
of advanced glycation endproducts, RAGE ) {55l
&M M E SEAR G 4 (cytoskeleton—associated
protein 4, CKAP4 ) /S JAE (5 5 o
W A [ 25 5 AD 9 105 A 2 R 5 5 A
Metascape B, FF A (5 2 Hl < i, It
73 3 184 7% KEGG i #% 4 Ho WK 6 fron, &
P55 9l W K AGE-RAGE {5 5 i ¢ (AGE-
RAGE signaling pathway) . IL-17 {5 5 #
(IL-17 signaling pathway ) . TNF {5 5 i i ( TNF
signaling pathway ) . it {42 55 §1) 57 7 i 51 ik ok A i
At (Fluid shear stress and atherosclerosis ) . g Ji
5 3y Jik ok #F A 4L ( Lipid and atherosclerosis ) . &
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BT % (Hepatitis B) | < 3 P4 (R IR AH DI 920
R ( Kaposi sarcoma—-associated herpesvirus
infection ) . EBY¥§ B2 & 4L ( Epstein—Barr virus
infection ) . ANZEE 4 g5 7 /& 44 ( Human
cytomegalovirus infection ) . AR E 5l %
( Pathways in cancer ) o EIH RIS Al B8 2498
L B W count (LR /N, AR BRI count
BB, HARE I & R L <
B BT R E P ER/N, BRI P

AN, EEVERUEGE, BAUIA SRS AD UAHDC
PR

Sh I T RS 24 A P 308 %55 S ) ) O
%, KH Cytoscape 3.9.1 A A £ HE 5 515
S ERE (K 7) o gRER, B
38 A [ 3 A T AN TR HE SR B3R YT AD B9FE
o Elrhaga B ARE S, BamihpRER
KEGG & 4%, @il masoe, &axt
AD YFZIBR

hsa04933: AGE-RAGE signaling pathway in diabetic complications -

hsa04657:1L—17 signaling pathway -

hsa04668: TNF signaling pathway

hsa05418:Tluid shear stress and atherosclerosis -

hsa05417:Lipid and atherosclerosis -

hsa05161:Hepatitis B -

hsa05167:Kaposi sarcoma—associated herpesvirus infection -

hsa05169:Epstein—Barr virus infection 4

hsa(5163:Human cytomegalovirus infection -

hsa05200:Pathways in cancer“.
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Figure 6. Bubble diagram of Kyoto Encyclopedia of Genes and Genomes pathway enrichment analysis

E7 ZEBSEESEENXRE

Figure 7. Diagram of the relationship between the intersection targets and the signaling pathways
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2.7 BHRANEBLRAS FIEESR
MNZG ) — B4y — S D 2% R s A A R
HIR T AD HEAZ BT S A SO 4y Ci sy, W
WER BHER p-AHE. EHE) 5
J7 AD HE 4% B H A9 HE f5 (TNF, AKTI1, IL-6,
IL-1B. TP53) #4770 F X %, 455 W% 2,

Mgk A fE < -5.0 keal/mol I, FF WA 45 5 & f2

W zE 5 HE < -7.0 keal/mol B, F B 45 & dF
FARE s, WWEE R, SR,
B- A M, CHESEANESRY /DT
-5 keal/mol, FRIIZJWIIA N5 AD JCHER
BABIFEE T,

R2 EEHABMS O BRNFIHEER

Table 2. Molecular docking of active ingredients and core targets of Fuzhisan

SHAHZERE (keal/mol )

=)
i feas (ASS TNF AKTI 1L-6 1L-1p P53
MOL000422 M 520-18-3 53 ~5.38 621 692 -5.66
MOL000173 WHEEH 632-85-9 597 575 -6.94 —6.44 545
MOL002714 FE=1 491-67-8 ~5.48 547 -6.72 741 -5.60
MOL000358 B 15t 83-46-5 ~6.46 ~6.06 -6.02 -8.26 728
MOL000449 T §3-48-7 ~6.75 ~6.56 -6.60 ~9.62 -9.06
3 it Pl A FL b SEEAT RN . B s, B-

AW B, AT AD HEA4 R 5 /Y
ARSI M IRy . SR, BE5R . B-
A TR, R, s —fhEA
H IS BRTE PR IR ZE R, FAT) Iz Y25 28
e, AARBTR . PrAML. YU DUB IR Z IR
P T Ll I e D AL ORI A, R
& B- VEM R 1 (amyloid B-protein, AB) Frifs
SRR BEE AR Y BB EE R GE, ARIEGE AD
MPER M DU 2R R R G, BA
My UM . ORI TE, B
U A P 28 A RN AR MRS AD 41 1Y
MARERK, Il AR - 7R . JERFENT
REEH B C— A B (amyloid precursor protein B
C—terminal fragment, APP p-C) . AP REE TR
A& Tau FEE F KR 08058 TE Ry A 2 A il A2
BRI R A, 34 RE I ik B A A B 04 T s
T ( BCL-2-associated X protein, Bax ) A1 24 it
1R (ADP- #Z 4 4L ) 5% % W (poly ADP-ribose
polymerase, PARP) f{ 353 B5 (b4 g = 1",
AR e w4 TP R m B B, AR
B, B RAEA AN TR I
e MEVE AR R I R . IR M MeaE v L i
MR ARG, KT TSR P
B it PR A, RS IS, Hohw
UL B4 6 R s BT TR S iR |
Uil . B I e A e S B 52 R ik
BEAEDIR, B A (55 WX A0 T iz )2 R o A v I i

A5 5 W AT O /N UG 2 2T R B RS, JF i AR
PURLPY, G S B RE R AR A B, TR AR AR
e Bz J2 R S A g R4 T Sl A
BRSBTS WA AE A 5
A REAT B TR ADPY, P, A2 T it £
BT UHEE T AD,

5 AD JRY7 A 5B B i B O S TNF
AKT1, IL-6. IL-1B % TP53., TNF J&H A £ 15k
VERR AN 7, Befs B34 A R e 4 i
R -1 kAR, SiFEEEREA R, fEh
SO 2 E T AT LR B AN A 5 A S A 4k Y
IL-6 FI IL-1PB J& 40 R ZGEN DL, 1L-6 3
A o T R AR SN, FE A B R
EEEEM; -1 2 5ZMAMEIEsh, A
s . I TS JRE RV A i
RG24 P AT s, AD LN BURLTE
TNF-a, IL-6 F1 IL-1B /K-8 & T+, w9y %
B, JRAEAE AD A& ML b5 6 g0, T
LG P 418 e RE AR ) AR PR AE FIUTRL . %
SEBEIE ARG, 2 tau B FERERRIL . 1020 S5 £ 4k 43
SERAE . WoTARE L Sl S O A
D BRI R P AKT 76 240 B A7 35 AN i
T R EEEEEN, H oRAA K HE T
ZRPIBK, TaWILshyEinegRZEEn, g
i 1 22 E R AN S R B R AL A 5 R T A i
G P, AKT1 25 AD /N BU/INI B 40 i
TGS, Akt JshFnnT LA A0 i A TR B
) 200 L AR AR A A, T A T R R A R
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71, JFEGE AD /NEE 2] Kadicae L st
WML LB 3— %M ( Phosphatidylinositide 3—kinases,
PI3K ) /Akt {55 18 # BB BAT B T AD /b o7
2JHNCAZRE ST ek B TPS 3 R E T AL A
HGntith () p35 5 AV 19 A0 R 30 . A g oA
T RPESEER Y SRR R, S T
P pS3 K WA FEAR, TREH AT Al
FAOCAR Sl e s 2, R oo B
AD IR PR AN SR TSRy

O BRI L o A A LA AR S W
N7 R ROV A BP S ALIAR B . CC AR
GEMARE SRS L RAE A . B E IR IR TR
xR fh I RERERT, 105 fih L) 8 W B A0 58 fioh 2%
JJE AD R SRR, AD SriXths &R
G 5% fl B pal /D AN S b D RE S 2 UIAH DG, HURT,
Z& Ml B A 2 AD TA N A Y = 245 F A
R Z ™ MF LR G R G0 B AL 15
P BRAEEEAE . MR, AR Rel il
Tk 5 R 5 ik 2R 1Y 3 PR I8 T A IR T AD AR
™. AT RESZ 40T e 5 )2 5 T N G 28 fir
S5 . TR PR 2 PR R TR S A

KEGG & &/ s it m, SR b E%
A RO A8 184 S50F 5l B% R BT AD 1Y
YER, Horb g B 5 s ks #e Ak . e {5 50
% . AGE-RAGE 15 5l i & 5 W & R . I8
5% -5 By Ik it o 5 T 2 R DG 1 v i 1) — % 38 g
¥ JBAX, BCL2., CASP1, CASP3, CASPS,
CASPY ., 22445 G425 4% ( mitogen—activated
protein kinase, MAPK ) 14, FOS. GSK3B,
HSP9OAATL. 4 g [6] & Fff 43 F 1 (intercellular
adhesion molecule 1, ICAM-1) . B - 40 it « -
B2 IR DR HG 3R  P F 3% § B (recombinant
inhibitor of kappa-light polypeptide gene enhancer
in b—cells kinase beta, IKBKB) . IL-1B. IL-6,
IL-8, MMP1, MMP9, PPARG., TNF, TP53 5§
35 A, WFFE A B, HSPOOAAL AT LT Ifil 4
A K [ F (vascular endothelial growth factor,
VEGF ) {5 il i, B A A (K T i 7,
ST M A N R AR M R BB AT, ek A AR A
R U R A L] AR o 2 5 R AE L
A BRI AD GEIPHIVER, e ki
DT AR LA AR OT i T e ' . ik, &
BRI R AL T TN BT Bl Dkoki A R

https://slyyx.whuznhmedj.com/

il AD FTE L JE . AGEs W] LML E AL R 0T,
HARB Ve R A e, SolEfhs
B OHE 2T T, 5 AD B RA K .
WA, AGEs I e/ HAZ /K RAGE
WG /NS T A ML, RAGE SZ AR TE AL S5 7T i — 1%
1 R4 (reactive oxygen species, ROS) AHF%
ST, NI K R A SRR AR I 3, 52 R
FAJCA TR e A, IL-17 RS ik
BTYIINE ) A Sl ok oS B AL 25 8 5 AD A,
L-17 ZRAE R B IA T, 3550 WRAE S i (4N
IL-6. IL-1B) , RAES ORI 2 B A
PRI AL, BT 20 AR AN o 48 PR R
FELTTHIRGIAIET, INE AD BERR .
TR BTN 3 FN Sl Dk s R AL 5 1 4 T REAT O .
WFFE I, A e e T RE R At 5 AD i 175 ™ E
B UIAHOE

PSRN, IS, SR, W
KE L B- A B L I SI6YT AD A SCHER A
TNF. AKT1, IL-6. IL-1B. TP53 454 REH/IN T
=5 keal/mol, KHIHAFKIRIEESIGTE, W LUE
MRS . Hop IL-1p 585 | p-A 2.
TLHEE, TPS3 5 B- A HI M. BRI SECY
Rl LA REGAE 172 WO gl i LA BB AU
PR, [ 2 3 2836 M L2 XA TT AD
HASEENZIEN . X BL MRy, 1
2B ] REE LU RN 45 A 8 (cAMP-response
element binding protein, CREB) / [RilitEM&E I
¥ (brain—derived neurotrophic factor, BDNF )
{5 58 B FEAIC TNF-a, IL-6 A1 IL-1B AY7KF-, M
ek AD ACELR SR A AT RE , M RAE S,
BRI BRFE R, WS RX AD B
WERNARIFER], BRES S AD RERIAEIT)
AEL0T, AL AT B2 i 8 1 M A A R
BHOESHY & 2L (00 R 05 %S TR/ =¥ o
A1 N IR WS A e e R TR VAL A LRI 5 G
AWFFERI, B ZRILRENH AD BB/ R 28
b oy BB PERI I Y AR TR B — AR
RIEAF | B 40 BB S A B F ML B
ol R T

ZELRTIR, ARSI A R 2% 2 B T R T
TERHON AD 25 BEALH S s AT AL, T
HARYY AD R SCHEAE RURAR G E i, JF i 1
XHERAIE 1 X SERE VR T . S o i L 2 1
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