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[ Abstract] Objective To investigate the potential molecular mechanisms underlying
Cassiae Semen in treating constipation by integrating network pharmacology with molecular
docking and molecular dynamics (MD) simulations, and provide references for the modernization

of traditional Chinese medicine (TCM) and drug development. Methods Chemical constituents
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of Cassiae Semen were initially screened from the TCMSP database. Potential bioactive compounds were
selected based on oral bioavailability (OB)=>30% and drug-likeness (DL)>0.18, ranked in descending order by
OB values. The target proteins of these compounds were predicted using SwissTargetPrediction. Constipation-
related disease targets were retrieved from the GeneCards and OMIM databases. Overlapping targets between
the compound targets and constipation-associated targets were identified using Venny 2.1.0. A "compound-
target-disease" network was constructed to analyze key nodes. Functional enrichment analysis was performed
using GO function and KEGG pathway analysis for the core targets. Molecular docking was conducted using
AutoDockVina, and a 100 ns molecular dynamics simulation was performed using GROMACS to validate the
stability of protein-ligand complexes. Results A total of 14 bioactive compounds were identified, with aloe-
emodin, stigmasterol, and obtusin as the core components. A total of 54 potential targets were predicted, among
which 48 were associated with constipation. The core targets included prostaglandin-endoperoxide synthase
2 (PTGS2), tumor necrosis factor (TNF), and tumor protein P53 (TP53). Molecular docking reveals that
aloe-emodin, stigmasterol, and obtusin bind stably to the core targets. Dynamic simulations validate that the
complex maintains homeostasis under physiological conditions. Conclusion Cassiae Semen exerts their anti-
constipation effects by targeting key pathways such as TNF and PTGS2 through active constituents including

aloe-emodin, stigmasterol, and obtusin, thereby modulating inflammatory responses and neuromodulation.

[Keywords ] Cassiae Semen; Constipation; Network pharmacology; Molecular docking; Molecular
dynamics simulation; Prostaglandin-endoperoxide synthase 2; Tumor necrosis factor
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Table 1. Main active components of Cassia Semen

75 MOL TEMERLS Iy i OB (%) DL
1 MOL000471 PLEREZ (aloe—emodin ) 270.25 83.38 0.24
2 MOL006475  YeiIZE (obtusin) 344.34 81.43 0.40
3 MOL000449  FLf§EE ( stigmasterol ) 412.77 43.83 0.76
4 MOL002268 KR (rhein) 284.23 47.07 0.28
5 MOL002281  BeHINEE (toralactone ) 27227 46.46 0.24
6 MOL006466 BT #2221 % (rubrofusarin ) 272.27 45.55 0.24
7 MOL006489  #5% —fl ( quinizarin ) 240.22 47.34 0.19
8 MOLO006481 ALY T2 ( gluco—obtusifolin ) 446.44 4241 0.81
9 MOL006465 ﬁﬁ%—G—ﬁ—jﬁﬂE:%‘%ﬁ‘ ( rubrofusarin—6-heta—gentiobioside ) 596.59 40.12 0.61
10 MOLO005043  ZEilH§ i ( campest—S—en—3heta—ol ) 400.76 37.58 0.71
11 MOL000953 3.8 I 1A -S54 (CLR) 386.73 37.87 0.68
12 MOL006472  FEEHeIl % (aurantio—obtusin ) 330.31 31.55 0.37
13 MOLO006486  4lil- B3 (obtusin ) 344.34 31.24 0.40
14 MOL006482  9,10-—#23-5,7- —HIEIE -3-F HAHF [g) (K -1 27227 63.25 0.24

(19,10-dihydroxy—7-methoxy-3-methylene~4h-benzo[g]isochromen—1-one )
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Figure 1. Venn diagram of active component targets of Cassiae Semen and constipation targets, and
protein interaction network
E: ALRATERR AL EE,; B R T IETEAMPPIN,

MOL006475

MOL006486 MOLO006489
Constipation

/,.,{‘\
MOL006472 AANNS MOL002268
AKRIBI BAX SLC6A3 ~ TNF ~NCOA2 CHRMI

CDK2 NR3C2  ESR1 CDKNIAADHIC NCOAL
PCNA CHEK1 FASN MAOB MYC MAOA

NOS2 PRKCD PLAU CHRM3 PRKC_A'!’T(ESI

MOL000953 MOL002281

ADRB2 /| F7 ' CHRM2 CASP3HSPI0AAT ESR2

RXRA SLC6A2 CTRBI CDKI ADRAIA PTGSI
ILIB CCNA2 GSK3B GABRA1 EIF6 ADkAZA

CAMTA2 PGR  TP53 CCNBI MAPKI4.SCNSA

MOL006481 Y 'MOL006482

Juemingzi
MOL005043 ! MOL000471
MOL000449

E2 REAF B -8 = TR W 4R
Figure 2. Cassiae Semen compound-target-disease
network diagram
A e RATFERRS K& PHENT; RE. RNTE
ARl BrE: BRI,
2.3 GOMEESKEGGE &R
GO MR M ian, YRB IRy AL T

K BP FEALFE . XA S (response
to xenobiotic stimulus ) . ZHACTEA YRR AY SO

( cellular response to abiotic stimulus ) . XJ FR35% 4l
PN ( response to environmental stimulus ) 55
Jirh e CC F A RAMAE (synaptic membrane )
% filt J5 5 (postsynaptic membrane ) | 4 g &
W AR O 2B R S (cyelin-
dependent protein kinase holoenzyme complex ) ;

FT ¥ & MF 3 2245 DNA 45 & B 5% 5% 1 45 &

( DNA-binding transcription factor binding) . RNA
R IURF 5L DNA 455 BB SR N 7455 (RNA
polymerase II-specific DNA-binding transcription
factor binding) . G FI M KL Z K& % (G
protein—coupled amine receptor activity ) , UL [¥[3A,
KEGG & 4 73 H7 15 i Bk A 26 19 3 22 £ 5 3 B £
. M IBAT A R -2 RPN (pathways of
neurodegeneration—multiple diseases ) . J§ 553l ikoks
FE A AL (lipid and atherosclerosis ) . PI3K—-Akt #5
W ( PI3K-Akt signaling pathway ) %, UL 3B,
24 HFXEE

TESC  oy 5 E  EAT 0 R, B
IO P R R S0 LR PTGS2, TNF, TPS3
(455 RE X9 -9.2. -4.9. -8.4 keal/mol, T
S A% 0 HE B EE A RE T B 9.0, -5.2,
~7.2 keal/mol , TR 2R 512040 KT A9 45 5 BE 301
H-8.8. =7.5. 7.8 keal/mol, ZEEHZIIFIE .
PR BR BRI 5 R IE MRS 0 T A, R
AR AL AT BRI A rh AR TG
AIAHEAER (151 4) o
2.5 SFENFEEH

SIS R S DR IR SR E U AE NP
JEEE FRE RN, Syt e RA S E A
iz 46 R SRaE T, AN IR TR A
900 Z % A ZE A 51 1 (heat shock protein 90 alpha
family class A member 1, HSP9OAAT1 ) 5o

https://yxqy.whuznhmedj.com



ZHEHE 2026 £ 1 AE 3055 14

PSR BRI A 45 R AT T 100 ns 1953 30
J12E il B 24 75 i 3 (root mean square
fluctuation, RMSF ) Hh UK 2 SRR 5% I AE 5l )
SRS AR T SRR RS, BARAY RMSF fHARR
RBILRIIEN B/, AEMREE o BITALRZE (root
mean square deviation, RSMD ) HHZEJEH| K72 H i
BRSSP tasE Y dadn, RMSD 4ol riaft
REGWEIE . PIF R (radius of gyration,
Rg) HhZ T RAESS MY SRR SR e, /b
1) Rg UL TE S 1Al AR R O R AR o
RMSD. RMS. Rg @42 b4 B UL 5.

A response to xenobiotic stimulus
response to nutrient levels
response to oxidative stress
response to radiation {
response to lipopolysaccharide { @
response to molecule of bacterial origin B

response to metal ion
cellular response to chemical stress Count

cellular response to peptide

response to reactive oxygen species .

membrane raft ’ . 20

membrane microdomain {

vesicle lumen [ ]

cytoplasmic vesicle lumen .. . 0

secretory granule lumen

serine/threonine protein kinase complex [ ]

protein kinase complex [ ] lue

cyclin-dependent protein kinase holoenzyme complex{ @
i (3
o

integral component of presynaptic membrane {

RNA I

pecific DNA-binding factor binding .
cytokine receptor binding
phosphatase binding

[ J
[ J
transcription coregulator binding [ ]
[ 3
@

AN

nuclear receptor activity
ligand-activated transcription factor activity
transcription coactivator binding] @
nuclear steroid receptor activity
line binding {

0.05 0.10 0.15 0.20
GeneRatio

15% 10
intrinsic component of presynaptic membrane { LOx 107
DNA-binding transcription factor binding ‘ 50x10°

ion 50%

27

DL BE-PTGS2 & A4k R 5], LI ]
100 ns, RMSF 5 o, GfEE. AERER
5 PTGS2 4y FHLBISE B I FREIF T RE,
PTGS2 [ HB /3 2 SL W 5% 5L 19 1 sh g B35/ N, Y
A I DX R R SR AR, (AN e R
iR E M. RMSD (EAERII I T 5 %
Wit TR, WEhTE A 2 om £4, KRR S
IR ERILE R PR AR R R RS e . THRAR R
54 A Rt — D UES T 2§ EE S PTGS2 Z 8]
BABRMZ AR, AW BB T 6
FEAAE

Lipid and atherosclerosis ‘

PI3K-Akt signaling pathway .

Hepatitis B
Chemical carcinogenesis - receptor activation {

Human cytomegalovirus infection

Hepatitis C 8
Kaposi sarcoma-associated herpesvirus infection
Fluid shear stress and atherosclerosis
Chemical carcinogenesis — reactive oxygen species Count
Prostate cancer @
AGE-RAGE signaling pathway in diabetic complications
Epstein-Barr virus infection @«
Proteoglycans in cancer . 50
Human T-cell leukemia virus 1 infection
TNF signaling pathway
IL-17 signaling pathway
Measles

(4 qualue
: 3.659979 x 107
Pancreatic cancer [ ) 274984 x 10
Cellular senescence | .. 1.829989 x 107
Non-small cell lung cancer- 16
Thi7 cell differentiation | ° 9149947 107
Toxoplasmosis (] 8517787 x 107
Apoptosis{ [
Endocrine resistance | o
Small cell lung cancer [ ]
Chronic myeloid leukemia{ @
C-type lectin receptor signaling pathway{ @
Bladder cancer{ @
PD-L1 expression and PD-1 checkpoint pathway in cancer{ @
EGFR tyrosine kinase inhibitor resi: L4
0.12 0.16 0.20
GeneRatio

E3 GOMRE SKEGGE&E ST
Figure 3. GO function and KEGG enrichment analysis
E: A GOHHT EHHT; B. KEGGIE $il %5 £ M.

Ligand

9,10-dihydroxy-7-methoxy-3-methylene-4H-benzo| gJisochromen-1-one

-6
Aloe-emodin 4 =6 =g
-8
Stigmasterol
—9

Receptor

El4 o FERRTEREAE
Figure 4. Molecular docking results and heatmap
iE: AFeB. HSPOOAAI L F XA k|4, 28BS TAHERRT; CRD. APTGS2E PR K& 4. 288y FHEERRET; E TP535 F X k%

FHBELERET; FPRREE, 28RS B 3A R,

https://yxqy.whuznhmedj.com



28

Frontiers in Pharmaceutical Sciences, Jan. 2026, Vol. 30, No.1

W N

RMSI
=
RMSD (nm )
= e

A =

4

06

RMSF

8
] (ns )

[H 16 w L] 4 8 11 16 2

FRILH 1] (ns )
060

0aq | “M /é s _

=z E

02 'h‘ ‘( :E: a0 ;“

M o

00+ T T T 1 0.15 + T T T T 1 T T
L 150 300 450 00 0 4 8 12 16 w 8 12
FRICH R ] (ns) Fifli] (ns )

El5 4>Fh 1l 2
Figure 5. Molecular dynamics simulation curve

E: A 2 HEEHPTGS2 T4, B F AKX R E HPTGS25 T4,

3 iTie

AW 5 38 2k BRI 2 O 3 S R e T, kR B
TIN5 A7 14 R a5, YEH TAL4E TNF,
PTGS2, TP53 7E N 1Y 48 /> [m] 1 h 3c # 45
JZ U MORAE . AT AR 2 N oy
WY, BT RITALEI R 2R, £
AR e U, PPT MIZIESE T HAE g 240
PEFR ek, SR S5ME—8, P2
2 BRI AT R B~ a5 S I 4% R 4
AN TSRS AR S R R R R R, PR
WER ., M. RS TNF, PTGS2 45
1 W 2% LA 5 A RO o v, 4R
TN EATTFETREIGIT A SRR . X 2 Al 43 ] RE
STRURCINE N =W A P RS il S 18I
HAFRBIRICR 1,

GO VIfeE M kn, YL+ £ B Xt
SEYI ARSI RN, X AT RE I A 0 B i
IRBE . UlAR ARAE | BRSPS
o A2 R, HAERRE A 2R TR
ik S RN 2 fish J 52, 4R 7R FERT BB i ph 22 R GE Y
ige, VRN R IE G s FHEE S, X kst
WFIE451e—3, YLl Frlmad I8 A 18 v 2 D)6k
YOS G AVERL . T ORI as R R
B, DNA 454521 F1 RNA RA&THE 11 554
TSR W A, WOR O REIR LR Rk,
IR 2 R A A . KEGG 15518 & 543

Mriass T 25 58 VI 5 g, s
PRZRATIEEE . BRITACISS . PI3K-Akt 38 55,
XSO EAR 5 B DI RERERT . ANE AN U
FRM AL, BT L BRI A R AR Ak TR (R
RATREEMEH, P 0T REE 8T LS
A, TR APk S5 Sl %, 5 Gao %5 " HiRIH
(AR B~ B8 3 2o ) 1 B A P R % A R 1 2508
AT

SRR R, PSR RN A
43 i 5 HSPOOAAL., PTGS2. TNF. TP53 %541
S REIE S, BAMRE G, Wnibig
SRIVEAT] . PR RN OB {H i
R BRI AR Ay, R I vT DI 3 S B g /K 1
SISO S ES A, MR T, KR
JPYER, S A% Y RGHE 0 P 1 R o
2 g 3 5 A% W) B R — B 4Bl A
B IE— D BIE T G BRI 25 R R S PTGS2
SEA R EYE, RMSD, RMSF il Rg i £k 12 W]
HAEB BB P RS, ULWHAE A MR T
HABSRMEEARENE. 456 HHBEMITTEBR L
Ff ik —4510, WoRXE A TERN B A BTER
5 PRVER

AW AWATFAE—E R . PP FEHRT
AT, Sz AR P AR SEEG B E . B XTI — (7]
B, AR E L PCR AR INE R A 5 4 7 16
ZH 4 rh HSPOOAA1., PTGS2. TNF Z5 4% .00 ¥ 5 1)
mRNA FRIKIK-, B iIE P BH 6 4 i 53 % 3 S

https://yxqy.whuznhmedj.com



—H g

ZHERN 2026 £ 1 HE 3055 18

SRR, R EE E L. R, %L
PG B e AT RESE I TN 25 2, 5 2k
455 5 TR 1 AR £ 1 — R IR I i A R R S e B
TR BRI GT, se i .

gi bprik, T2y, 2. 2iEk
FIBTERLHLE], T HAZ A P2 KB
S BEHIL ] TNF . PTGS2 258 55 151 98 A 2 v il
FUIEZS TR TS

1 JA ., AN . P R AMIA TR IR YT O RE R A A Y BIF 5T JE 7.
YL 9 BE 24, 2025, 57(3): 74-78. [Zhou X, Sun X. Research
progress on the treatment of functional constipation with
traditional Chinese medicine external therapies|J]. Jiangsu Journal
of Traditional Chinese Medicine, 2025, 57(3): 74-78.] DOI:
10.19844/.cmki.1672-397X.2025.03.020.

2 BRI KR, T, AR REIRYT AR B FIOERE (J/OL). R
e BE 224 ), 2025-03-18. [Liang Y, Zhang Y, Shi Y, et al.
Research progress of rhubarb in the treatment of constipation[J].
Chinese Archives of Traditional Chinese Medicine, 2025-03-18.]
https://link.cnki.net/urlid/21.1546.r.20250317.1750.016.

3 Ali MY, Park S, Chang M. Phytochemistry, ethnopharmacological
uses, biological activities, and therapeutic applications of cassia
obtusifolia L.: a comprehensive review[]]. Molecules, 2021, 26(20):
6252. DOI: 10.3390/molecules26206252.

4 HAHEA, ?j]‘fﬁ B R AR B2 B T
WG (1] 1T EF Ize’a KEE2EAR, 2025, 27(10): 199-208.
[Yuan YC, Li LH, Li Y, et al. Research progress on the chemical
constituents and pharmacological effects of Juemingzi (Cassia
Semen)[J]. Journal of Liaoning University of Traditional Chinese
Medicine, 2025, 27(10): 199-208.] DOI: 10.13194/].issn.1673—
842X.2025.10.034.

5 B, WM AR GF L BT RO ISR S B
S5 (TCMSP) F3Hr B R A 8804k 27 i a3 R i R 1 ().
Sz ] v BE YRR 4% 35, 2021, 35(5): 72-76. [Zheng X, Jing BY,
Li QH, et al. Analysis of effective chemical constituents and clinical
application of morinda officinalis based on TCMSP databaselJ].
Journal of Practical Traditional Chinese Internal Medicine, 2021,
35(5): 72-76.] DOL: 10.13729/j.issn.1671-7813.220210603.

6  Vithalkar MP, Sandra KS, Bharath HB, et al. Network
pharmacology—driven therapeutic interventions for interstitial

lung diseases using traditional medicines: a narrative review[J].

https://yxqy.whuznhmedj.com

10

11

12

14

29

Int Immunopharmacol, 2025, 147: 113979. DOI: 10.1016/
J.intimp.2024.113979.

Edb 0 R AF L RS A P 2o B K AR
JHPLTIBFSE [7]. 2527243 . 2024, 59(8): 2245-2254. [Wang K,
Liu Y, Yin Y, et al. The material basis and mechanism of action of
anti-inflammatory effects of simplified Zhiqin decoction[J]. Acta
Pharmaceutica Sinica, 2024, 59(8): 2245-2254.] DOI: 10.16438/
j.0513-4870.2023-0817.

Bisht A, Tewari D, Kumar S, et al. Network pharmacology,
molecular docking, and molecular dynamics simulation to
elucidate the mechanism of anti-aging action of Tinospora
cordifolia[J]. Mol Divers, 2024, 28(3): 1743-1763. DOI: 10.1007/
s11030-023-10684—w.

Li N, Li C, Zheng A, et al. Ulira—high-performance liquid
chromatography—mass spectrometry combined with molecular
docking and molecular dynamics simulation reveals the source of
bitterness in the traditional Chinese medicine formula Runchang—
Tongbian[J]. Biomed Chromatogr, 2024, 38(8): €5929. DOI:
10.1002/bme.5929.

Gu S, Xue Y, Zhang Y, et al. An investigation of the mechanism
of rapid relief of ulcerative colitis induced by five—flavor
sophora flavescens enteric—coated capsules based on network
pharmacology[J]. Comb Chem High Throughput Screen, 2020,
23(3) :239-252. DOI: 10.2174/1386207323666200302121711.
HEIRK, LS, T, 45 | BT R 2K 2GR R 0A TJL
HIIReME A VE FHALRIBESE (J). BB | 2021, 53(23): 1
[Xiao JQ, Xie Z1, He W, et al. Study on the mechanism of rhubarb
in the treatment of functional constipation in children based on
network pharmacology[J]. Journal of New Chinese Medicine, 2021,
53(23): 1-5.] DOI: 10.13457/j.cnki.jnem.2021.23.001.

Gao CC, Li GW, Wang TT, et al. Rhubarb extract relieves
constipation by stimulating mucus production in the colon and
altering the intestinal flora[J]. Biomed Pharmacother, 2021, 138:
111479. DOI: 10.1016/j.hiopha.2021.111479.

SRAFBE . e 5 RORLR B4 7 B R 9718 1 i 2R (B A 4
EjHLA A0 25 W 5T (D). L ROIEW - e RE 22 e, 2023, DOL:
10.27374/d.cnki.gwnyy.2023.000422.

Gao CC, Li GW, Wang TT, et al. Rhubarb extract relieves
constipation by stimulating mucus production in the colon and
altering the intestinal flora[J]. Biomed Pharmacother, 2021, 138:
111479. DOI: 10.1016/j.hiopha.2021.111479.

W H I 2025409 A 01 H &R HE: 2025 4F 12 02 H
ARG ZE B BRI


https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhINanN6eTIwMjUwMzAyMBoIeDUzdXNva3g%3D
https://link.cnki.net/urlid/21.1546.r.20250317.1750.016
https://pubmed.ncbi.nlm.nih.gov/34684833/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhIRbG56eXh5eGIyMDI1MTAwMzQaCHNvbDV6NWl4
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhIRbG56eXh5eGIyMDI1MTAwMzQaCHNvbDV6NWl4
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhIRc3l6eW5renoyMDIxMDUwMjEaCDM3bnNxc3No
https://pubmed.ncbi.nlm.nih.gov/39746273/
https://pubmed.ncbi.nlm.nih.gov/39746273/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhINeXh4YjIwMjQwODAwOBoIbHBxN3hybnY%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhINeXh4YjIwMjQwODAwOBoIbHBxN3hybnY%3D
https://pubmed.ncbi.nlm.nih.gov/37439907/
https://pubmed.ncbi.nlm.nih.gov/37439907/
https://pubmed.ncbi.nlm.nih.gov/38881323/
https://pubmed.ncbi.nlm.nih.gov/32116186/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDExMjE3MDQyNhIMeHp5MjAyMTIzMDAxGgh6d2NkMXB3dg%3D%3D
https://pubmed.ncbi.nlm.nih.gov/33774313/
https://cdmd.cnki.com.cn/Article/CDMD-10368-1023703074.htm
https://pubmed.ncbi.nlm.nih.gov/33774313/

