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Anti-insomnia effect of Sanqifang Formula based on network pharmacology and
molecular docking
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Abstract: Objective To explore the potential mechanism of Sanqifang Formula in the treatment of insomnia using network
pharmacology and molecular docking technology. Methods The active ingredients of Sanqifang Formula and the potential targets
were screened through the Traditional Chinese Medicine System Pharmacology Database and Analysis Platform (TCMSP), and the
insomnia related targets were screened by GeneCards, OMIM and TTD databases, and the common targets were obtained by Venn
diagram analysis. Cytoscape software was used to construct the PPI network, screen the core target proteins of Sanqifang Formula, and
draw the drug-component-target network diagram to determine the main active components. Based on the common targets, Gene
Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were
performed to disclose the key pathways of the Sanqifang Formula in treating insomnia. For the purpose of further validating the analysis
results, Autodock software was adopted for molecular docking verification. Results A total of 37 active ingredients and 233 potential
targets were screened from four Chinese herbs (Ziziphi Spinosae Semen, Spatholobus Suberectus Dunn, Herba Cirsii and Panax

Notoginseng), and 82 targets were shared with insomnia. According to PPI network analysis and drug-component-target network
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diagram, 29 active ingredients and 80 targets related to insomnia were screened. Among them, the key targets include
interleukin-6 (IL-6), tumor necrosis factor (TNF), interleukin-1B (IL-1pB), cellular tumor antigen P53 (TP53) and RAC-a

serine/threonine protein kinase (AKT1). The core active ingredients were quercetin, stigmasterol, B-sitosterol and luteolin. A

total of 77 signaling pathways were obtained by KEGG and GO enrichment analysis, which were mainly involved in molecular

mechanisms such as inflammatory response, immune response, lipid metabolism, atherosclerosis, reactive oxygen species

production, and apoptosis signaling pathway regulation. Molecular docking results showed that the core components had strong

binding stability to the core targets and could play a role by regulating multiple key targets. Conclusion Sanqifang Formula

has synergistic effect on insomnia through multi-component, multi-target and multi-pathway, and its anti-inflammatory effect

and possible molecular mechanism deserve attention and further study.
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Table 1 Active ingredients of Sanqifang Formula

ikl Hifidh % OB/% DL ISV
A MOL000358 B-#+ (Mg (pB-sitosterol) 36.91 075 =k, gk
B MOLO000449 &z (stigmasterol) 283 o7 O mf%?\ XL%
C  MOL000098 #iiz%& (quercetin) 46.43 0.28 =, /P
JX1 MOL000296 HEFk# (hederagenin) 36.91 0.75 S 1f1
(35,85,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-
JX2 MOL000033  propan-2-yloctan-2-yl]-2,3,4,7,8,9,11,12,14,15,16,17- 36.23 0.78 X5 IfiL i
dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
JX3 MOL000392 ¥ #ift.Z& (formononetin) 69.67 0.21 PRI
JX4 MOL000417 -EFEFHEEIH (calycosin) 47.75 0.24 X 1L i
JX5 MOL000461 3,7-—¥2%:-6-F A A FHEEE (3,7-dihydroxy-6-methoxy- 43.80 0.26 X6 111 B
dihydroflavonol)
JX6 MOL000468 8-O-FZLTRKH & (8-O-methylreyusi) 70.32 0.27 S 1f1
JX7  MOLO000469 3-F2E: (¥ HH-5--7-BH (3-hydroxystigmast-5-en-7-one) 40.93 0.78 X 1L i
JX8 MOL000470 8-C-a-L-PiHifikEktsEz (8-C-a-L-arabinosylluteolin) 35.54 0.66 X I fi
JX9 MOL000471 FZK# % (aloe-emodin) 83.38 0.24 0 1 T
JX10 MOL000490 ZEA4-fEtaZE (petunidin) 30.05 0.31 X6 1M1
JX11 MOL000492 (+) -JLZE [(+)-catechin] 54.83 0.24 X6 1M1
JX12 MOL000493 Zi f$fE (campesterol) 37.58 0.71 X6 IfiL 7
JX13  MOL00497 HEH/RAEH A (licochalcone A) 40.79 0.29 X I fi




E4A8EFE 28 2025F2 H

’Z;!ff"«iﬁ'tﬁt ER Drug Evaluation Research

Vol. 48 No. 2 February 2025 * 431 -

F£1 8

M5 Yl Y OB/% DL JE)E]
JX14 MOLO000500 #ffifkZ (vestitol) 74.66 0.21 X I i
JX15 MOL000501 #{tE4llkAi (consume close grain) 68.12 0.27 X 111
JX16 MOL000502 i (cajinin) 68.80 0.27 X 111
JX17 MOL000503 E%4®y (medicagol) 57.49 0.60 X 111
JX18 MOL000506 /& R&5 Clupinidine) 61.89 0.21 X 111
JX19 MOL000507 J#Ehes{z (psi-baptigenin) 70.12 0.31 X I i
JX20 MOL000006 AJEEZ (luteolin) 36.16 0.25 X I i
XJ1 MOL001689 4 & ¥Z (acacetin) 34.97 0.24 /N
XJ2  MOL001790 ZfEdf C(linarin) 39.84 0.71 JINE
XJ3 MOL000359 %+ {§#F (sitosterol) 36.91 0.75 /N
SQ1 MOL001494 iR 2B (mandenol) 42.00 0.19 =

SQ2 MOL001792 & fifE& (DFV) 32.76 0.18 =

SQ3 MOL002879 4F# —Hlg — 7 (diop) 43.59 0.39 =

SQ4 MOL005344 A Z BT rh2 (ginsenoside rh2) 36.32 0.56 =

SZ1 MOL001522 /M2 Z5%K[(S)-coclaurine] 42.35 0.24 i
SZ2 MOL001525 #%F h¥ (daucosterol) 36.91 0.75 i
SZ3 MOL001532 #H#)SEE (phytosterol) 36.91 0.75 i
SzZ4 MOL001539 FRE-¥ ik (sanjoinenine) 67.28 0.79 g -
SZ5 MOL001542 H4ZG3iE (swertisin) 31.83 0.75 FRAA~
SZ6 MOL001546 [%Z=Hg (zizyphusine) 4153 0.55 R
SZ7 MOL000211 T -F# M (mairin) 55.38 0.78 iy
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Fig.1 Venn diagram of Sanqifang Formula and insomnia

related targets
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Fig.2 PPI network of insomnia target proteins in Sanqifang Formula
R2 ZtH-ARESEBMENHINEYER
Table 2 Topological properties of Sanqifang Formula and insomnia target proteins network
R SR R AP I ATV 5 I ARV
IL6 A/ %-6 Cinterleukin-6) 34  0.052 430459 0.531 250000
TNF i IR BER 7 (tumor necrosis factor) 33  0.080941 145 0.531 250 000
ILIB  HE4iffifr&-1B Cinterleukin-1B) 33  0.067918 943 0.552 845528
TP53  ZHfufyE$i)E p5s3 (cellular tumor antigen p53) 32  0.104 153634 0.548 387 097
AKT1 RAC-a ZR RN EIRE A¥HE (RAC-a serine/threonine-protein kinase) 31 0.078442885 0.515151515
CASP3 R4 HEHEE-3 (caspase-3) 27 0.051191056 0.523076923
IL10  H4fi/3-10 Cinterleukin-10) 27  0.015329612 0.485 714 286
MMP9 i 4 Jm HE HEF-9 (matrix metalloproteinase-9) 25 0.032515449 0.478 873239
CXCL8 H4HiE/r%-8 (interleukin-8) 23 0.133930904 0.492 753623
STATL j;%%%%ﬂ%%iﬁﬁ% 1 (signal transducer and activator of transcription 1- 23 0016562818 0.485 714 286
BCL2 B IikE4HAusE-2 (B-cell lymphoma-2) 23 0.029 283593 0.465 753 425
IFNG HEFHLE (interferon gamma) 22 0.006 473269 0.465 753 425
HIF1IA  HUE S AT 1-a Chypoxia-inducible factor 1-a) 22 0.017 667 611 0.482 269 504
CCL2 C-C &7 #fbAF 2 (C-C motif chemokine 2) 21  0.006 337515 0.450 331126
ICAM1  4HfEiE %4+ 1 Cintercellular adhesion molecule 1) 21 0.007 111730 0.456 375839
IL1A A/ 2-10 Cinterleukin-1a) 20  0.003893 156 0.441 558 442
FOS  FOS JsismlE (Fos proto-oncogene) 19  0.004 474022 0.450 331126
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Table 3 Key active components of Sanqifang Formula
ki R H L otk
Hitz & (quercetin) 112 0.533 578 975 0.506 329 114
G4 % (stigmasterol) 38 0.088 568 378 0.356 083 086
B-%+ i/ (pB-sitosterol) 33 0.097 231 461 0.385 852 090
KEEZE (luteolin) 31 0.119 951 665 0.398 671 096
TR E % (formononetin) 15 0.053 351 702 0.383 386 581
M1 5 2558 (S)-coclauring] 13 0.089 794 535 0.378 548 896
HEZ/KE A (licochalcone A) 11 0.029 135 665 0.376 175549
TR E (vestitol) 11 0.026 671 915 0.376 175 549
8-O-HEFH KK EK (8-0O-methylreyusi) 8 0.014 318 524 0.369 230 769
&M E (acacetin) 8 0.034 795 478 0.362 537 764
PR 2 (hederagenin) 7 0.046 150 567 0.358 208 955

x4 BOEREEMERSEARE

Table 4 Binding energy of core targets and active components

25488/ (kJ-mol ™)

B
i % (quercetin) HHE (stigmasterol) B-7% 4§/ (B-sitosterol) AREEZ (luteolin)
IL6 —24.4112 —29.594 4 —32.2278 —25.3308
TNF —23.4916 —24.369 4 —23.5752 —21.0254
IL-1B —21.485 2 —24.9128 —23.9514 —22.5720
TP53 —29.092 8 —34.7358 —24.703 8 —30.4722
AKT1 —26.584 8 —34.777 6 —40.295 2 —28.883 8
Z \
p-77 i IFE-3096 ZHE-501h 2 {E-TKPB

w

Z{i{F-4DEP

-7 i -1 ALU

El6 7TFIHRERAAN

Fig. 6 Visualization analysis of molecular docking results
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