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Abstract

Objective: To study the mechanism of action of Alisma orientalis and Astragalus membranaceus in
the treatment of metabolic syndrome (MS) using network pharmacology and molecular docking
technology. Methods: Using the TCMSP database to screen the active ingredients and targets of
Alisma orientalis and Astragalus membranaceus, and searching the Swiss Target Prediction data-
base for the targets of four components that were not found in the TCMSP database; Obtain MS re-
lated targets through Gene cards, OMIM, and TTD databases; Perform GO and KEGG enrichment
analysis using DAVID database, construct PPI network using STRING database, and construct corre-
sponding network diagram using Cytoscape 3.10.2 software. Select core components with a Degree
value greater than 50 and key targets with a Degree value greater than 140, and use AutoDock 1.5.6
software and Pymol 2.1.0 for molecular docking to verify the above results. Results: There are a
total of 27 active ingredients and 416 targets of action in Alisma orientalis and Astragalus membra-
naceus, and 3553 targets of action in MS, with a total of 228 intersecting targets between the two.
PPI analysis shows that the treatment of MS with Alisma orientalis and Astragalus membranaceus
mainly involves targets such as AKT1, TNF, TP53, IL1B, ESR1, etc. GO and KEGG enrichment analysis
showed that multiple signaling pathways, including AGE-RAGE signaling pathway, PI3K-Akt signal-
ing pathway, MAPK signaling pathway, and TNF signaling pathway, play important roles. The mo-
lecular docking results showed that quercetin, alisol B, and alisol C had good binding affinity with
AKT1, TNF, and TP53, and their conformations were stable, confirming the above results. Conclu-
sion: Alisma orientalis and Astragalus membranaceus medicine have a synergistic effect on treating
MS through multiple components, targets, and pathways. Its components, such as quercetin, Zexie
alcohol B, and Zexie alcohol C, act on core targets such as AKT1, TNF, and TP53, mediating mecha-
nisms such as inflammation, oxidative stress, and cell apoptosis through the AGE-RAGE signaling
pathway, PI3K-Akt signaling pathway.
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AR, FERERFFHOR M R e R A TE AT s, AR ZE & 1iE(Metabolic syndrome, MS) D& AE N
— NPT A, R B EAER AR, At S A R N R ER LA 20%~25% T A R R L
N 6%~39%, TR NEIRFAT IR 1] [2]. MS EEASFEEOIEIEME. MR . BRI, &
MR, AR AR AL — AR EDIRA [3]. 7R o I3 B R a2, EL4 ™ s fmi A\ e fi
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R AR, AR50 ZER[4]. MSJETHEESR “JEHE” « “HBT . “BRRT . R &
W, NAMARSEZAE, CAE T EANA, DURIE. WaEbe[5]. A7 BN ARTIR. Mktis,
HEA 7 EMERRAEERS, SEURR. #E. BESEEN. BEILAK, Rk, —&Fa
AT Inasas AR 2 R BT Z W70, RIS W I2RTT MS B0 25%t . JF HBHT RN, B5.
FORE HA MM M. FTREDIR, X TI69T MS B —EEM[6][7]. RMEE - FHIKIRIT
MS I RIALEI AR 20 BB, DRLRACHIE TE 33 P 2% 25 B 22 e oy T X 45 ik, E— BARTUETS - BHRIRTT
MS AT RERE L AL, D e SR 78 SR T S i

2. BiElE
2.1. BETFREHIBFZE S

2.1.1. FE - ERNBHR T RES

BRI BOEN “FEE” « “EK”, RRERE N HREYF HEE(OB) > 30% M43 25 1 (DL) >
0.18, A TCMSP (RIrh25 RS 25 B 2450 5 50 #°F &, http:/temspw.com/temsp.php)iEA T 2, HET
SRS - BRI BN A . ol 4 Bl 78 TCMSP $0dis B AR R 2IAH RIS i, Wity Bh s 2
(http://www.swisstargetprediction.ch) AT $E s s 2 o 44 3R 15 1) 73 S HE RUo M SLEE A1) 3R, R EAT ik |
B, SR 50 Uniprot 4 & (https://www.uniprot.org )44 ¥ 55 (¥ 85 (1 44 FR L 48 “ Homo sapiens” 13 [A]
YR

2.1.2. MS {RiERFTEE S

F R BN “Metabolic syndrome” , FK H 73l %i A %2 Genecards (https:/www.genecards.org).
OMIM (https://omim.org). TTD (https://db.idrblab.net/ttd) ¥ & %5, PG ZAHN (KIFER L FR, I 33551
®, HMTERE. B,

2.1.3. FE - ARIERAT MS HE S TFE
&8 Venny2.1.0 *F- 5 (https://bioinformatics.psb.ugent.be/webtools/Venn) 3K IUES - B/ HE S5
MS FIVERFE RS ER, DLIRTARYS - BECIRYT MS IPE I EE .

2.1.4. 257 - BYR S - (EAHR - RO EAE 2L 2 B9 IREL
1ZH Cytoscape3.10.2 G “25%F - AR - VE S A - R 7 M 2%, FEARYE E{E (Degree) it
ITHER, JEFERT 5 ALIE RURAE NEFETS - FEEIRIT MS 1 CEA% 0 Al 7

2.1.5. PP1 &M K 20030 = B9 053

7t STRING #(4# % (https://cn.string-db.org) - F A - HiKEH MS FIZHEM S, DLEGE > 04,
“Homo sapiens” NYIFENZAT, Sl A FAHTAEHMZS, FHE R sv XHFH, FFAZE Cy-
toscape3.10.2 F AT AT AL, FIRSARHE BC. CC. DC HEAT JCHEAZ O BE 5T 7 3%

2.1.6. GO &% KEGG BEE S

I 7E DAVID 45 NGRS - B MS BIACHEME AL, HEM AT 3 R AR (GO) S 3t 08 Jk DRI ik
R H R T(KEGG)B I & 401 . GO e N =/ E xR R AT, B AYid #2(Biological pro-
cesses, BP). 4ififi2H 43 (Cellular components, CC)5 7§ I GE(Molecular functions, MF). fEMLIKBFFLH, H
Fogh AR P AEEATHET, /&R T 10 AL EER A RUZEE T 6 2 HIAEREl . DL FDR {EHFF AT 25
SLEAR A 6 7 R B R 26|, 35T KEGG &85 1.
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22.1. RESEHIESE
AR Z5XE - 41 0RST ~ (PR - 006 "4 o Degree i > 50 6B LA B 541,157
R Degree ffl > 140 136 L HLA IR IRIERT 40 TR

222, EEASZHAE
0BT SDF #% A KIE T Pubchem #HfE e, SCHEEE s 8 A1 45442k H T PDB #dfa 2, [A) I R
Pym012 1.0 ¥4 f AutoDock Tools 1.5.6 FAFXEE s 2 HIHATIE R K 0+ /Do FRECES A Wb
» S HN pdbqt A FE @R T, BT pyrx BAF R vina-2.0 SRR K A2 RT3 1%
%%ﬁ,%ﬁﬁ%ﬁ%%ﬁﬁ,N?ﬂ%%Tﬁ%L@TUﬂ%WMm##o

3. 5%
5 - HEXHATT MS MRS R H A ik

3.1.1. FE - AEMEMMIREES

25 L EE IR 27 FE ARy, IS SRR RSN 9 By 18 B, VEMLER 1. @i
Tmmpﬁﬁﬁ&sm$ﬁﬁﬁ LIREN 871 AN AT, B3 Jc 5 49 BIAE 2T 459 A~ FI A Uniprot %4 2 3k
KA pd (RO N 5 (R A4, Iod 7 02 25 B S A RS 416 AN UE A

Table 1. Active ingredients of Astragalus membranaceus

1.5 - ARNBEYES

Hzj B i A4 TR OB% DL
5 MOL000359 Sitosterol (7 i &) 36.91 0.75
MOL000830 Alisol B (V5 HE B) 34.47 0.82
MOL000831 Alisol B monoacetate (/51 B Z & 1ig) 35.58 0.81
MOL000832 alisol,b,23-acetate (23- L ZI5 T B) 32.52 0.82
MOL000849 164-methoxyalisol B monoacetate (164-H % L BEF 5 EE B) 32.43 0.77
MOL000854 alisol C (FV5 R C) 32.70 0.82
MOL000856 alisol C monoacetate (V5 C B ZIRHR) 33.06 0.83
MOL002464 1-Monolinolein (5377 B2 H i fi) 37.18 0.30

[(1S,3R)-1-[(2R)-3,3-dimethyloxiran-2-yl1]-3-
[(5R,8S,9S,108,118,14R)-11-hydroxy-4,4,8,10,14-pentamethyl-3-

MOL000862 oxo0-1,2,5,6,7,9,11,12,15,16-decahydrocyclopentala]phenanthren-17- 35.58 0.81

yl]butyl] acetate(F{5EE B FEERER)
WK MOL000211 Mairin ([ HEBRER) 55.38 0.31
MOL000239 Jaranol (TR R £ EK) 50.83 0.48
MOL000296 Hederagenin (% & i 2 0) 36.91 0.30

(3S,8S,9S,10R, 13R, 14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-
2-yloctan-2-yl1]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclo-
MOL000033 penta[a]phenanthren-3-01((3S,8S,9S,10R,13R,14S,17R) -10,13-—H 36.23 0.92
H:-17-[(2R,58) -5-TA -2~ Tk Hk-2-Jx ] -
2,3,4,7,8,9,11,12,14,15,16,17-+ & -1H-3F % [a] FE-3-FF)

DOI: 10.12677/jcpm.2025.43337 226 & RAN AL B2 2


https://doi.org/10.12677/jcpm.2025.43337

MR &5

MOLO000354
MOL000371
MOLO000378
MOL000379

MOL000380

MOL000387
MOL000392
MOL000398
MOL000417
MOL000422
MOL000433
MOL000439

MOL000442

MOL000098

Isorhamnetin (7 fRZE %)
3,9-di-O-methylnissolin (3,9- —.-O-F 3 J& ZX k)
7-O-methylisomucronulatol (7-O-FF 5 574l ™ &1 -4 i)
9,10-dimethoxypterocarpan-3-0-4-D-glucoside (7% £ 57 # E )
(6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-
c¢]chromen-3-ol
((6aR,11aR)-9,10- - 4 3-60, 1 1a- 5 -6H-ZE FF IR I F[3,2-c]4%-
3-1)

Bifendate (F2E XU ig)

Formononetin (fil| T fE1EE)

Isoflavanone (57 3% i)

Calycosin (B58 57 2 HH)

Kaempferol (111 457))

FA (M)
isomucronulatol-7,2'-di-O-glucosiole (¥ £ 5 & e H)

1,7-Dihydroxy-3,9-dimethoxy pterocarpene (1,7- —23£-3,9- — HI4
FFURBIA)

Quercetin (H 7 &)

49.60
53.74
74.69
36.74

64.26

31.10
69.67
109.99
47.75
41.88
68.96
49.28

39.05

46.43

0.31
0.48
0.30
0.92

0.42

0.67
0.21
0.30
0.24
0.24
0.71
0.62

0.48

0.28

3.1.2. MS {EREE =

1E OMIM. TTD 48 % 4y B3RS 645 A~ 9 IMHE A, #%E3F Genecards £¥E 72+ Relevance score> 10 [
LS 3065 4, A =AEEE IR LR E S G LA 3553 MEHBE A

3.1.3. EFB-HK5 MS {ERE S E
FIH Excel 2021 i35 - 1 5 MS (28 EHE 5 B Venny2.1.0 “F & %4645 B, 33875 228

AR R, VLA 1.

PESERS i MS

Figure 1. Intersection target of Astragalus and MS
1. F5 - BERANS MS (IREHL R

3.2. #%t - AU - (EREA - SRRHIMLE 24T

ZM I 259 1T

R, 797 %38, 27 NMERURS, 228 AMEREE, W 2. BUkET i, B -
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BB 27 N USRS K 228 MEFEE SURFEIRIT MS II1ER - A USR5 5 88 22 IR AR BV F BT iz
A R ELE AR o A4 Degree (ELREATHET, P15 - BIRLNHA BT 5 1A RN 9 WHECE L FT5EE B
FVSEE Cy s, LR Ey, EIER 2.

Figure 2. Drug pair-active ingredient-target of action-disease network

2. 25%f - BHSY - (ERER - BRmM%

Table 2. The top 5 active ingredients with Degree value

% 2. Degree {EHER AT 5 LB S

2 D% 1 R BN Degree

B MOL000098 quercetin (#ii7 ) 119

5 MOL000830 Alisol B (15 B) 57

5 MOL000854 alisol C (5 C) 51

I MOL000398 Isoflavanone (57 25 i) 50

T MOL000422 kaempferol (11 3}) 49
3.3. PPI MM E ST

PEE - 3G MS 30A 228 RIS AL, RSN STRING $odls 22 PR U H B AR F M 2% 7304,
FRHE 3\ Cytoscape3.10.2 BPFHEAT W ARALAL PR, FLAF3] 228 D540, 5580 4634, T RAUREAR,
AR L BOBH AR BAS 8, MR BR. MR4E BC. CC. DC X =AMEREZE P HEAT Ik, S 3R

51 ANREEiZ O8N, ERAE 3.
3.4. GO 5 KEGG E£E4#

FI A G & T240 T 7% 1 GO MiRE ) KEGG & £ HT. GO & HE - rdsk1g 1252 Z4AME
B, HA BP A 949 % H, FEEXTAMJE MR M (response to xenobiotic stimulus)~ 1 7] 1 42 21 Jifg 4%
¥ (positive regulation of cell proliferation). 1E 7] 1&#% 85 [ #4/#% B 15 5 (positive regulation of protein kinase B
signaling). Rt (phosphorylation)Z55 5<; CC K15 101 % H, FEW N Z/hE A W(receptor complex).

DOI: 10.12677/jcpm.2025.43337

228 i AR A PR


https://doi.org/10.12677/jcpm.2025.43337

W 2%

Heotres
ons” O e e T
e
e

Figure 3. PPI network diagram and core target diagram of the target of Zexiao-Astragalus membranaceus in the treatment of
MS
3. #5 - BKIATT MS R{ER = PPl MG E Rk D < E

JE 5 (membrane raft). Jii fi(plasma membrane). 4 ffl % [ (cell surface)~ 4 ffl 1A B (extracellular space). K
3 FBe A P (macromolecular complex)%; MF 3RHX 202 25 H, FZ5HM[H M A1)i 454 (identical protein
binding). #5552 1R 5 1 i & BRI B VE (transmembrane receptor protein tyrosine kinase activity). HE4h &
(enzyme binding). & A & 2 BRI EHT 1 (protein tyrosine kinase activity)ZE 2 VA<, HR4E P EE/THEF,
7394 BP. CC. MF HEA4HT 10 A7 (R BTV A, S ARG TS THIRIE 2. KEGG &40
PrIL3R1G 188 MG RS, %18 P < 0.05 EATRIL, WA 177 ki, T EOFERAEN . KA RN [
FALN . A IBRE AL R PRI I R IE S ) AGE-RAGE {5 Sl & HoAhim % . R¥5 FDR #47HEF, %
iR B B s A4 T 25 6. TERLWA 4.

30 1 m. BP
== cc
251 - VF
20
[
3
S5
o
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hsa05200:Pathways in cancer - .

hsa04933:AGE- RAGE signaling pathway in diabetic complications 4 [
hsa05418:Fluid shear stress and atherosclerosis
hsa05215:Prostate cancer

hsa05417:Lipid and atherosclerosis

hsa01522:Endocrine resistance - - logo(pvalue)

hsa05212:Pancreatic cancer - 40

hsa05167:Kaposi sarcoma- associated herpesvirus infection 35

hsa05207:Chemical carcinogenesis - receptor activation 4 10
hsa05161:Hepatitis B

hsa04151:PI3K- Akt signaling pathway 1 2

hsa01521:EGFR tyrosine kinase inhibitor resistance - 20

hsa05230:Central carbon metabolism in cancer o
hsa04659:Th17 cell differentiation -
hsa05219:Bladder cancer | count

hsa04010:MAPK signaling pathway ® 20

hsa05142:Chagas disease - @ 4

hsa05210:Colorectal cancer - . 60

hsa05208:Chemical carcinogenesis - reactive oxygen species 4 . 50

hsa04668:TNF signaling pathway 4
hsa05205:Proteoglycans in cancer
hsa04657:1L- 17 signaling pathway

hsa04926:Relaxin signaling pathway4 @
hsa05163:Human cytomegalovirus infection{ @
[ J

hsa04066:HIF- 1 signaling pathway -

16 20 25 30 35

Figure 4. GO function of intersecting targets and KEGG enrichment analysis

4. AEH S GO ThEER KEGG EEN

35. FREER

EPE DA > 50 kLR (M & FIERE B, BFI5EE O)5 D E > 140 R0 S(AKT1. TNF.
TPS3)HEAT I, 45 R WAR 3. 456 e /IR, Tk 52 R 45 AR E, 45 A Re/ I T-7 R G ERE.
Wi A AKT1 B RGRIEE S T, BIERE B FIERE C 5 AKT1. TPS3 #EAKRMAE S 1. Hitkn]
W, ZRERRS S AKT1 IS5 1, Wk s,

Table 3. Molecular docking results between key core components and core targets

3. KBRORS SRS FIHERER

25468/ (kcal-mol™)

et W% FIER B FIERE C
AKTI1 -9.8 —7.6 -10.8
TNF —6.6 —6.9 —6.7
TP53 —6.2 -7.2 -7.2

ASN-53
25 ¢
¢
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MR &5

(b)

TYR-272

GLN-79

(©)

Figure 5. (a), (b), and (c) are the molecular docking models of alismol B,
alismol C, and quercetin with AKT1, respectively

B 5. (@), (b), ()7 BIAEEEE B, 58 C. #MEHES AKT1 #5F
RN E

4. VHig

MS J& THEEZM R “THIE7 . T EE, IEW (R - ALY 5 “WE: AR
CH#E, W Rf? a2z . EE: A2, ZEEE. RARAD, BT E, BAZATHE
o BERTERE, WA NCTH M. RS Fr . AR EHEMZ . BHE4SANE, HELS AP
W, EMOLRERS, BB, B2, BEESt. 7 (BRHEER) Bl SRR, HAEE, HiR
FEML. 7 IR, WBENNCNER: B K, KEZIRNE, WMok, TAER, KA, TAEE”, H
IR WS 5 6 KRS MS R AR R R DA G o IR PR R I S AR =, AN 5 0560
PhERSRE Y, O T 0%, REZ SRR ED. 5 RKBIE. LR, Ea (ZEHS)
FiE “WREk, JofE, EAMESL. 57, BRANDEN, R, . . W, BB =K
(PRATIZ) TMdE “WRH, 8. FRRIERE, A, K, FRME, #7577, IB@” . mEAEH
ST AR FIKIE R ATHOEEE DI, TR ARHER, BUANERE,  CREF) B “EE
TN R o IS FEAH GRANE R AL I, AT MS B EH . BURZ AT
REW, FEFEAFERER A, FER B, 2, 3-AMFEE B &8y, EAWERFIR. FuUWE. 5t
P PRARIUE RN M AR VE FI[8]-[10]. 28 B R 2SS Ao v LLRFEBUAAL . W M 5 s CRA BB i
ZIhRE[11][12].

AHIEFEAL FH N 28 ZGER 22 0F 50 T7 15, e AriERds - FEESIRIT MS AEFAMLE] . @i TCMSP 404 P i
HETS - P I RBUR T R, R Genecards 2554 123K HU MS I8 A, ARG 27 AN RUBH
228 MNACHERL AT . RRRZN - R - EFIRE S - RIS, HRHE Degree (HIHATHER, M ER. &5
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BE B, FFIEEE C. FHH . (LRl GENEETS - FLRIAIT MS IROCEIZ O K0« BRZGEL A0 5 R, M}
FEFE R PRI, WA TH S KR T, BHRERPL. PraEl. FRCEE S = HPSE
H[13][14]. BHTCIRIE, (LREEDARARTIERZEYIR, BA RGMAEDELE, W TRIOIE. SR
FEEEEH. BRRDI, FEEB. FEE C B TEEN =MbY, n@EdHMEIE. bishikisremm
oy TR THT 2 FTI697 R0 M ML B [15], Zhao Z 25243 KR IIAE NASH /N, FRI5EE B @it
17 RARa-HNF4a-PPARy [J3RIE, /b T HEFIAL R[16].

AR S UM ELAE FH 28 0T, BReASRE 51 S RB LR i, Y5 - BIRIARYT MS 5 AKTI,
TNF. TP53. IL1B. ESR1 KR JHEY] . RAE. FANEL. R - IMERKR ARG H B iEwE i
RIFEL) 2= FEMS FIRAERIE[17][18]. MS BAMRIAETERFHE, RS FHPT. AR MS
RAENIBFERAI S FERIENE R . FIEL MS BAMEENHZ —, RS AR g, 3
JiK B REREAY, , T 88 00 T/ 05 14 FEO 2 . TNF R IL1B 2 S R R AR 1, — & 724 i @ kT
B LR L AR 71, SRR AR R R R, (R R R A [19]. TNF & 0] LA S FFIEAR
07 53 R B T R B AR SR R, DRSS R WA E, B S E AP [3]. AKT1 22—
YA AE K 3BT R P, PIBK/AKT 15 538 B RAE AV DA ol /b 1) S At % . 2 Tt
FR M, PBK/AKT 15 5885 1L « U5 ¢ R % V), 18 2 254 1o 08 B R HE P 98 o508 1L P9 B2 e
PUMRT . s TS IRE[20] [21]. CERFICIRIE, AERE. IR K NG 55 5 e A oG . 2 5T
TR AR A S 4 Bl . HHe . FLIRE SR 0 R D), HAUHI T Re e B =40, RO R N 5%
[22]. TP53 2&—FhilEL A, fEATELIMCIHH . ESRI MM ZE 24 1 H, S5 MERE%EYx
F. BSRI1 578 4 5 8075 A A0 1) 770 i 243 338 1717 FELAS L Bt (1096 07, bR DR, 8 B i 30 L s 11 B A
MFabrz —[23]. TEIRIT MS BRI, T sy BA — e 72, [HARATI.

i GO K KEGG & &AM KIL, F5 - B F 2l AGE-RAGE {5 5% . PI3K-Akt 15 518 #% .
MAPK {5 5% . TNF (55 8%RES 5. ERFRE, OB B M LB RN EH R
BERN, AGE RIS RAGE 454, #EMIE AGE-RAGE {5 5B 2 5 JORE N M B AL RN ik, i —
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