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Aim. Our aim is to recommend the appropriate Chinese medicinals in clinical treatment of insomnia, which are suanzdorén (Semen
Ziziphi Spinosae), chuanxiong (Rhizoma Chuanxiong), fulling (Poria), and bdishdo (Radix Paeoniae Alba). Method. Based on
network pharmacology, the active molecules and mechanism of these four Chinese medicinals treating insomnia were sought
and analyzed. The components of the four Chinese medicinals with potential activity were collected and screened. Moreover,
the recollected human disease-related targets were correlated through Cytoscape 3.8.2, and the network diagram of drug
component disease targets was drawn. Based on the human protein-protein interaction database, the above network diagram
was imported to establish the protein-protein interaction (PPI) and composite target pathway (C-T-P) networks. After selecting
important information, the pathway analysis was carried out to show the biological process, core target, and core pathway of
insomnia treatment. Result. In this study, 44 active components and 81 drug-disease common targets were obtained; 307 key
targets were found in the PPI network; a core cluster composed of 14 nodes and 50 functional associations was found.
Conclusion. In summary, the four Chinese medicinals’ effective components and main mechanism of in the treatment of
insomnia may be related to their participation in the regulation of endocrine. Compared with the existing network
pharmacological analysis results of SuanZaoRénTang (Sour Jujube Decoction), which is commonly used in insomnia, they have
similar effects on the immune system and HPA axis, while the focus of the four Chinese medicinals is mainly on endocrine
regulation, and SuanZdaoRénTang (Sour Jujube Decoction) is mainly on anti-inflammatory effect.

Chinese medicine (TCM) intervention [3]. Among them, cog-
nitive behavioral therapy, including psychotherapy, physical

Insomnia, as a standard clinical symptom associated with
neurological or psychological disorders, describes sleep
latency or sleep disturbance, as well as the condition of
subjective poor sleep quality [1]. It is defined as a sleep
disorder that affects daytime dysfunction [2].

At present, there are three main ways to treat insomnia:
cognitive behavior therapy, drug therapy, and traditional

therapy, and comprehensive therapy, is usually recommended
and highly valued. Of the three cognitive behavioral therapies,
psychotherapy aims to improve patients’ confidence of self-
control over insomnia by improving their improper cognition
and behavior. Physical therapy includes phototherapy and
repeated transcranial stimulation. As for drug therapy, ben-
zodiazepine receptor agonists are often used in clinical
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treatment. However, for drugs such as diazepam, eszopi-
clone, and zolpidem, there are many reports of adverse reac-
tions, lacking sufficient control trials for the long-term
efficacy of their pharmacological effects. In contrast, the
treatment of insomnia by traditional Chinese medicine has
a large number of positive reports, which are also recom-
mended for clinical application in some guidelines, such as
Chinese medicinals or acupuncture. In the clinical guide-
lines for the management of insomnia [3], classic formulas
such as SuanZioRénTang (Sour Jujube Decoction), GuiPi-
Win (Spleen-Restoring Pill), and AnShénDingZhiWin
(Spirit-Mind Calming Pill) are recommended. Chinese
medicinal is more effective in the treatment of insomnia,
and there are fewer reports of negative effects.

This study is based on the in-depth discussion of the
molecular mechanism of TCM formulas and medicinals
for the effective treatment of insomnia. After analyzing
6765 TCM prescriptions for the treatment of insomnia [3],
medicinals were ranked according to their frequency of
prescription. It was found that the ones with the highest
rankings in descending order are suanzdorén (Semen Ziziphi
Spinosae), zhigiao (Fructus Aurantii), bdizhii (Rhizoma
Atractylodis Macrocephalae), fiiling (Poria), bdishdo (Radix
Paeoniae Alba), chuanxiong (Rhizoma Chuanxiong), and
zhimii (RhizomaAnemarrhenae). According to the domestic
literature, the most frequently used drugs for insomnia are
suanzdorén (Semen Ziziphi Spinosae), gancdo (Radix et Rhi-
zoma Glycyrrhizae), yéjiaoténg (Caulis Polygoni Multiflori),
chdihti (Radix Bupleuri), fuling (Poria), danggui (Radix
Angelicae Sinensis), chuanxiong (Rhizoma Chuanxiong),
and bdishdo (Radix Paeoniae Alba) [4]. It is obvious that
the combination of the above Chinese medicinals is the
derivative of SuanZdoRénTang (Sour Jujube Decoction),
which plays a role under the guidance of TCM theory. How-
ever, the main components and mechanism of the relevant
combinations are still unknown, making it difficult to make
a direct comparison with SuanZdoRénTang (Sour Jujube
Decoction). This results in a lack of evidence for clinical
choice. Based on the theory of “sour medicinals boost yin,”
on which SuanZioRénTang (Sour Jujube Decoction) is
based, four commonly used Chinese medicinals, namely,
suanzdorén (Semen Ziziphi Spinosae), chuanxiong (Rhi-
zoma Chuanxiong), filling (Poria), and bdishdo (Radix
Paeoniae Alba), were selected in our study. The network
pharmacological flow chart in Figure 1 was to show the
method of this manuscript.

The network pharmacology of Chinese medicinals
provides a new method to study the protective effect of
medicinals during the course of the disease and its possible
mechanisms based on network biology and multidirectional
pharmacology and makes it possible to explore the medical
biological networks and further clarify the human complex
network system. The construction of networks of drug and
drug targets not only provides a prospective framework for
clarifying the relationship between medicinal plants and
diseases but also promotes drug research, development,
and improvement to a certain extent [5].

Therefore, this study is aimed at analyzing the biomedi-
cal targets and mechanism of the four Chinese medicinals
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for insomnia treatment by network pharmacology and to
clarify the components and related properties of them to
provide a reference for further pharmacological research
and a new perspective for clinical treatment and drug
research and development.

2. Method

2.1. Screening Medicinals’ Compounds and Gene Targets.
From the platforms of TCMSP [6] (http://Isp.nwu.edu.cn/
tcmsp.php) and PharmMapper [7] (http://www.lilabecust.cn/
pharmmapper/), we searched for all chemical components of
the four Chinese medicinals. The molecular structures were
determined by literature mining and comparison, and the
drug compound database was established after screening.
Extracting the active target proteins of drugs from the UniProt
[8] (https://http://www.uniprot.org/) database, the target
information database was established after processing such
as duplicated data elimination.

Clinically, these four Chinese medicinals are mostly
administered orally. They need to go through absorption
(A), distribution (D), metabolism (M), and excretion (E) to
reach the target cells, tissues, and organs to play their roles.
Oral bioavailability (OB) and drug-likeness index (DL) are
the key parameters of ADME. OB, reflecting drug utilization
of oral administration, is the relative amount and rate of
absorption of drugs into the blood circulation. As it is the
key index to determine the drug characteristic of molecules
with pharmacodynamic effects (i.e., bioactive molecules),
OB >30% was taken as one of the screening conditions.
DL, a data combing drug compounds and drug database,
can be used not only to evaluate whether a compound is
suitable for drug design but also to indicate the pharmacody-
namic and pharmacokinetic characteristics of drug-like
molecules. A compound with DL >0.18 (the average value
of the whole similarity) is considered similar to the drugs
in the DrugBank database. Therefore, OB >30% and DL >
0.18 were taken as the filter conditions in this study. The
target compounds of the four Chinese medicinals were pre-
dicted from TCMSP, PharmMapper, and UniProt databases.
Then, preliminary screening was carried out, such as remov-
ing the compounds whose corresponding targets have not
been determined, deleting the repeated targets and diseases,
etc. Then, using GeneCards [9] (https://www.genecards.org/)
platform, the relevant targets of insomnia were predicted.
After processing, association and analysis were made
between these relevant targets and the target compounds of
the four Chinese medicinals for the drug-disease targets, the
basis of later pathway analysis, and topology network
establishment.

2.2. PPI Network Construction. From HPRD [10] (http://
www.hprd.org/), the human protein-protein interaction
database was obtained. And it was imported into Cytoscape
[11] 3.8.2 software for processing to obtain the background
database. Drug-disease common targets were introduced,
and the target gene and its neighbor nodes were selected to
obtain a PPI network. The Network Analyzer tool was
used for the analysis to obtain various network topology
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F1GURE 1: Four herbs ((a) fiiling (Poria), (b) bdishdo (Radix Paeoniae Alba), (c) sudnzdorén (Semen Ziziphi Spinosae), and (d) chuanxiong
(Rhizoma Chuanxiong)) of treatment of insomnia network pharmacological flow chart.

parameters. The research suggests that the node degree value  targets, and the top 10 targets were listed as the key targets
(degree) [12] stands for the connectivity of nodes in the net-  of this study. Using the plug-in of MCODE, modular cluster
work. The greater the node degree, the more important the  analysis of the PPI network was done, and the cluster with
node is in the network. Therefore, the targets with node  the highest result score was selected as the core cluster to
degree above the average value were selected as the key  determine the high connectivity genome.



2.3. Pathway Analysis. Metascape [13] platform (https://
metascape.org/gp/indexhtml#/main/stepl) containing mul-
tiple databases such as GO and KEGG can enrich biological
pathways and infer protein complex functions. Confirming
the species setting (Homo sapiens), the key targets of the
four Chinese medicinals for insomnia were imported into
the database, and GO enrichment analysis was performed,
including biological process analysis (GO-BP), biological cell
component (GO-CC), and MF. Next, key targets and core
clusters were introduced for analysis of KEGG metabolic
pathway. The signal paths of the top 10-log 10 (P) value
were selected as the core path.

3. Results

3.1. Active Compounds and Targets of TF. A total of 44 active
ingredients were found in the four Chinese medicinals,
including 9 in suanzdorén (Semen Ziziphi Spinosae)—
American tea acid, carotene, wild Jujuboside A, and phytos-
terol; 15 in fiiling (Poria)—Poria neoacid B, Poria acid A,
and ivy saponin; 7 in chudnxiong (Rhizoma Chuanxion-
g)—Yang Chuanxiong quinone, Chuanxiong indole, and
Chuanxiong nafurolactone; and 13 in bdishdo (Radix
Paeoniae Alba)—paeoniflorin, benzoyl paeoniflorin, and
sitosterol. After processing, the predicted targets of the four
Chinese medicinals were obtained: 213 in sudnzdorén
(Semen Ziziphi Spinosae), 31 in fiiling (Poria), 43 in chuan-
xiong (Rhizoma Chuanxiong), and 124 in bdishdo (Radix
Paeoniae Alba). After deleting the duplicated ones, the aggre-
gate amount of predicted targets was 331.

3.2. Disease Targets and Network. Insomnia-disease targets
were retrieved through GeneCards platform, and 528 disease
targets were obtained. A total of 81 drug-disease common
targets were obtained after the 331 active component targets
of the four Chinese medicinals were intersected with 528 dis-
ease targets. The drug-disease common target PPI network
was derived by Cytoscape software, with 1121 nodes and
6231 action associations, as shown in Figure 2. After further
correlation analysis, 307 key targets in the PPI network are
obtained, which are illustrated in dots in Figure 3.

The top 10 key nodes in the PPI network suggested that
the mechanism of the four Chinese medicinals in the
treatment of insomnia is related to genes such as ESRI,
AKTI, SRC, AR, MAPK1, TP53, NR3C1, CREBBP, and
EP300. A core cluster composed of 14 nodes and 50 func-
tional associations was exported through the plug-in of
MCODE, and the result suggests that these targets play a
key role in PPI network connection, including targets like
gene RET, PTK2, ERBB2, PTPN2, MET, SHC1, PDGEFRB,
STATS5B, INSR, PIK3R1, IRS1, CBL, GRB2, and PTPNG, as
shown in Figure 4.

According to the HPRD information, drug-disease tar-
gets and their neighbor targets were introduced to obtain
1121 nodes. The colors from dark orange to light orange
were showing the degree value of nodes in descending order.

Selecting nodes above the average degree value, we got
307 key targets. Among the 307 targets, diamonds are the
top 10 in regard of the degree value, and the others are cir-
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cular, of which colors appear from dark green to light green
in descending order.

The 14 circular nodes represent the core cluster, whose
colors appear in green black to azure in descending order
of degree value. And the 50 edges are shown in gray.

3.3. Gene Ontology Enrichment Analysis. The results are
shown in Figures 5(a)-5(c). The results of gene function
enrichment of key targets showed that they were signifi-
cantly enriched in biological processes such as response to
toxic substances, blood circulation, response to lipopolysac-
charides, cellular response to organic cyclic compounds, and
chemical synaptic transmission (chemical synaptic transmis-
sion). In terms of molecular function, nuclear receptor
activity, neurotransmitter receptor activity, and adrenergic
receptor activity were involved. In terms of cellular compo-
nents, association with kinase binding, transcription factor
binding, protein domain specific binding, and protein kinase
activity were indicated.

3.4. KEGG Enrichment Analysis. As shown in Figures 5(d)
and 5(e), the results exported by Metascape were sorted
by -logl0 (P) values from large to small, and the top 10
were selected as the core path. It was indicated that the
key targets notably abounded in the AGE-RAGE signal
pathway and ¢cGMP-PKG signal pathway in neuroactive
ligand-receptor interaction, cancer pathways, tuberculosis,
and diabetes complications.

By introducing core clusters for pathway analysis, it was
found that the four Chinese medicinals played a therapeutic
role in the ErbB signal pathway, cancer pathway, EGFR tyro-
sine kinase inhibitor resistance, and insulin signal pathway
to treat insomnia.

4. Discussion

Epidemiological evidence shows that insomnia is not only a
trigger factor for many accidents but also a contributing
factor to human diseases with high incidence rates such as
diabetes, hypertension, and malignant tumors [14]. Further-
more, it is also an early symptom of mental disorders such as
anxiety disorders, depression, and schizophrenia. The survey
shows that on average, one in three adults suffers from sleep
problems [15]. According to different diagnostic criteria,
the prevalence of insomnia in the natural population is
approximately 10%-15%, with an annual incidence rate
of about 5% [16].

Chinese medicinals have been reported to have a good
curative effect and less side effects in the treatment of insom-
nia [17]. Therefore, increasingly in-depth researches have
been done to explore its components and pathways [18].
Combining with network pharmacology, traditional Chinese
medicine transformed into evidence-based medicine from
empirical medicine. Not only can we accelerate the under-
standing and analysis of Chinese medicinals but also can
we explore the potential of Chinese medicinals in the
treatment of multifield diseases. By constructing the phar-
macological network, analyzing the interplay between
biologically active compounds and targets, and further


https://metascape.org/gp/indexhtml#/
https://metascape.org/gp/indexhtml#/

BioMed Research International 5

CYP3A4 FECH ADHIC PYGL ABCB7 MAOB UGT2B7
AKR7A2 HGFAC PROZ SERPINCI BLVAB CYPIAZVOSTRINIGFBP2 IGFBPS WISP2 GABRA3 PEBP4 CYPIAT180r174RCAN2 SNTB1 SNTB2 SNTG1 SAG  ABA ANKSIB GLUL MAPL2SVDUFBIONME3 PON2 CSF1 POIKIL PAIMA1 LGTN LAMB1I COLO (C6
CD53 FOXK2 MGPR RENBPATPGAP2POSK1 COLBA3 THES2 LON2 TIMP1 CCL22 CCL17 GTRB1 DERL3 DERL2 KLKE MMP11 PARP3 SWAP70 TRCP2 NUCB2 FABR1 OASL RGN SLC1BAZEIFAD AHNAICCDCBBADLCT UXS1 THEM4 TOL6 BIRCB
SLC37A1 SORD ZC3HI2AMXD4 CLDN4 MT1F MPOMID7-PLA2GEX3Y CEP182 CECRS Corf2€170POBECICAPEH  AK2  ACTG2 PSTPIP2 KLK4 MTIG NOMO1FYTTD! ACINY DSG8 EFY) EIF4G2GOLGAS MYL3 PSPt SLK PDESA PDET0A PARG
GORASP1 OXT ONAJBISHIBPS KAWP COMT PIMS ECD  GALYARHGEF1SMLL2 MTCH2POLR2DPOUMF1POUAF2ZNFS0s TAPY AFXe POLRIBOH3CR2AHTRa CPEB1 PTGS1 SMPD2SECI4L2PIK3RS PDEMS CABYR FRAT1 UPFBAMEMIS2#RAT2 SNAN
OUT IFNA1 CPE2 LAPS EONF NOSP IGSF1 IGFEP1 MMP25 IGFBP4 NOV IGFEP7 RABSD RABEPI MTCP1 TCLIB TOLIA (B° APOAGABARAPLGRIP2 MAPKBPSLCBA2PUXNA1 SAFB2 CD177 CRTC2 SOD! NAIP PRP3R1 WNK1 MCMSsSERPINE2
F2RL3 SEAPINGS PRSS! KCTD15 CELA1 KISS1 CLDN1 TIMP4 SPOCKIMMP25 [L13 ITGADSERPING PRSSS POSKS PTGDS CAST CENPA CENPE LIG3 ERCCS ZNF423 RPS3ADYNG1ITINSIGISTARD13STK24 MYOCOTHAP11 XBPY NPPA HMGNICUEDC2
RBM23 ATAD2 HZAFY RMNDSBTTBK1 TPPP SARS2 ZNF467 IL27RA APLP2 EZH2 IMPDHZMETTL! PDE3B AKTIP PIPSK1A SRP72 ACPP ATPSA1DNMIL STKB AIFM! NCOA7 TRIMS9 REXOMONECUTI PEX) SLC30ABNAJCI4EPHAS ADRB3 VEGFC FIGF
MARK2 ACLY GABRE2 DSTN PTHLH IRFO F13A1 AANATSERPINGSAP2M1 CYBSA PTEP1 SLCSATAKTIST HSPE1 STKa KONAS PADM2HISTAH4IGFALS BIRC7 CDS5 FON1LGALSIGRBARAPLECNUG OFFA UBEAS WMVP FDK2 PLK3 TRIB1 CSDA
SEMAGFAKAP11 ARNTL RCAN1 MYOZ3 BMP1 PAX2 MCM3 IFNG GGCX THED ~GPS SLC3A2 AMBP. BCAN MT2ACOLIBAHAPLNILGALSIMMP17 EIF3) TIMP2SERPINDI CTSS PRSS2 HEXIM1 ADCYSCHRNA7 IL18 BUBS MEDS NMT2 PRG2
ElK3 BICD2 MARK1 PAK6 KRTIONOTCH2 SAl RYBP EFAR CRADD TCF20 USF1 - HR' PPARGCIBAED24 BCAS2 MED21 PGYTIA UBEZO ANXAS FGFR4 TLR3 CAMKK1 LTF MYO7ACABIN1 EIF2B5 GYS1 SLC25A4DUSP7 COPG2 COPG AGTR2
ACE SNCAIP SHC2 GPRASP2CHRM1ADRA2CNUCB! GABRG2 ADA  DES MMS19 GAN CXCL12 PROS! MYOZ2CAMK2D FOR HMOX1 SGK3 ADAMS IL16 BMF HDACS GNA14 EDNRB AXIN2 UBQLN1FKBPIA EIFF APPLI APTX KCNU9 PKM2
CAT TLRIO FLOTIMAPKSPI KSR2 CUL4S CLU- FKBPS GABRA1DUSP22 AP1B1~ ARRS SH2D2A CSEIL LAMAT HANDY, F9  Fi1 POLAT REM14 (LR WIPADAMISaCCL7 P2  TIMPS P2RY2 GAIPAPY RBMO RLIM CARDS PLP2 COC2L2
EDAZR DCTN2 HVGCR MAPGCASPBAP2NOLS DEDD2 CASP14 PICALM TOPEP1 DUSP10 KIFTA CNOT1 ~MPG BTGI- KPNAS GITEDTCOBRAT MLHIPAFAHIBY FLIl “SIPR1 PRL . EIF4B “PARVA F2RL2-DPYSLZ MKNK2 KRAS HSFA  SNOGSMARCAZRNF14
POU2F2 DOAFGSMARCD! [DE  GAIP1 MAPK15DDX54 OHD9' FGFRY DRDA AKAP12 TPM2 ADD1. GSTP1 FANCC - IL6" MAD2LY KSRt AP BBC3 ATP2B4 KPNA CAD CXCR1 (CTSD ' TRIB3 GRKS DUSP3 BIRCS ABL2 RPSSKA2PPPIR2 SOCBP
ONTTIP2 TAF10 SPAGS BGN. COL4A1 SPN  ALB AcANAm MDK- LDB1  SL1- AP2AY TORORS USO) MAPAKA IRF1 * ANF4 "OGT_ NR2C{ PROX! BADS. NCOA4 NSD1 TGBIEP ABM39 UBESA TRRAP TUBAIBACTA2 PKN1 CPNEt ELP2
Mimm FGG Fuu TSt mmmmwé/nczr TAF& ]’AF7 samn?saw‘m msn-ee«.smmﬂm' CCR1  NMT1 RHEBLT DCC WWOX SLCBA3

NI
w
R2( w m MNAT‘ RADBSMAROD:AC‘TG!
mmu\ _TNF__PRKD! ITGAV

I
)€

WM

IO

S

EIEIEN

FIGURE 2: The drug-disease network.

0000:00

- i @7 & =R
MAP2K? BCARt CCRS | ‘ HSPA4 . ELANE M ' ARNT PPP2RIA
& - @ B @ = r = @ =
x - o O O O O = & &
. ApsEKAl TRADD N3G HNANRY ‘ WAPZKA - MAPKBIPS - MDMd e

< v' P A '5“\

THES1 MLy PTEN (808t SUMO4 JND '!”). ‘DLGA + PONA TAIPA
b e ® ®© 060 - © (o
’ ‘ PIKICG ACTN2 . ) HOACZ PRMTY ‘
® ©00 - -0 @ ® ®
& ® - & 0 - 0 -~ &

3 LA

Pk 0 - O - ® &
- >

HMGBY XPO1 CREEEP L . ESAY ’

® -~ @ ® - o

sosTMy . NRTH2 ) o6 pLO2 " INos3

@ « @ - ® @ =]

® & - ® =

Pi17/001@®: @

NOS?
GSN
w @

FIGURE 3: The key target network.

determining the key targets, we learned the biological path- In this study, 44 active components and 81 drug-disease
ways related to the treatment of insomnia by the four medic- ~ common targets were obtained; 307 key targets were found
inals, which can provide novel directions and view for the  in PPI network; a core cluster composed of 14 nodes and
research of TCM formulas [19]. 50 functional associations was found. In addition, gene
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Fi1GURE 4: The core cluster.

function annotation and signal pathway analysis were car-
ried out on them.

Referring to the node degree value, ESR1, AKT1, SRC,
AR, MAPKI, TP53, etc. were chosen as the key targets.
ESR1 [20] gene encoding proteins regulate many estrogen-
induced gene transcriptions, and these genes play a role
in growth, sexual development, and pregnancy and are
expressed in many non-reproductive tissues. Their encoding
receptors play a key role in breast cancer, endometrial cancer,
and osteoporosis and may be of great significance in promot-
ing angiogenesis, reducing inflammation, and improving adi-
pose tissue function. AKT1 [21] gene may be expressed in the
neuroprotective effect mediated by nerve growth factor and
may also indirectly respond to nutritional and hormone
signals to regulate cell growth and survival. SRC [22] proto-
oncogene may play a role in embryonic development and cell
growth. The activity of its coding protein, tyrosine protein
kinase, can be inhibited by the phosphorylation of c-SRC
kinase. The mutation of this gene may relate to the malignant
progression of colon cancer. MAPK2 [23] also regulates the
levels of insulin and glucose by inhibiting downstream
pathways or DNA expression to produce antitumor activ-
ity. This means that Chinese medicinals comprehensively
promote the immune ability of the body in aspects like
fighting against tumors and regulating the growth and
metabolism of the body by regulating the hypothalamic
pituitary adrenal axis (HPA axis) including estrogen [24]
and androgen [25].

In the KEGG pathway analysis, it was found that the key
targets were significantly abounded in the neuroactive
ligand-receptor interaction, and the core clusters had a
mutual relationship with the ErbB signal pathway. Neuroac-
tive ligand-receptor interaction [26] is a collection of recep-
tors and ligands related to all intracellular and extracellular
signaling pathways on the plasma membrane, and it can
relate to endocrine, physiological rhythm, brain function
regulation, etc. ErbB [27], a collective name for four tyrosine
kinase receptors, relates to cell activities such as prolifera-
tion, differentiation, and apoptosis, and its low expression
promotes neurodegeneration such as multiple sclerosis and
Alzheimer’s disease, while its high expression is associated
with a variety of solid tumors, such as breast cancer and
gastric cancer. ErbB can assist in the treatment of anxiety,
depression, and Alzheimer’s disease to a certain extent
[28]. Through the enrichment analysis of target genes and
pathways, it is also found that some targets and signal path-
ways of the four Chinese medicinals are closely related to
tumor growth and have considerable potential to regulate
the expression of oncogenes. Clinically, it not only can
improve the secondary insomnia of the tumor but also can
improve related tumor symptoms [29]. The target and signal
pathways still need to be confirmed by further experimental
studies in vivo and in vitro.

From the perspective of TCM, the combination of the
four Chinese medicinals of suanzdorén (Semen Ziziphi Spi-
nosae), chuanxiong (Rhizoma Chuanxiong), fuling (Poria),
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FIGURE 5: (a) Biological process, (b) molecular function, (c) cellular component, (d) KEGG pathway enrichment analysis of targets, and

(e) KEGG pathway enrichment analysis of the cluster.

and bdishdo (Radix Paeoniae Alba) is related to SuanZdoR-
énTang (Sour Jujube Decoction). Yet, compared with Suan-
ZdoRénTang (Sour Jujube Decoction), the heat-clearing
effect of this combination is weaker, and the yin-enriching
and blood-nourishing effect is stronger. In other word, the
combination of the four Chinese medicinals calms the heart
and mind by regulating liver qi and nourishing liver blood.
From this perspective, it can relate to the premenopausal
syndrome featured by deficient blood and floating yang,
which is in accordance with the dysfunction of HPA axis
and autonomic nerve [30].

Comparison was made between the network pharma-
cology of these four Chinese medicinals and of Suan-
ZdoRénTang (Sour Jujube Decoction). SuanZdoRénTang
(Sour Jujube Decoction) contains 139 active components,
among which jujube kernel saponin is one of the core
components, and 1386 targets with 27 significant correlated
diseases [31]. Correlative to biological processes such as cell
cycle, SuanZdaoRénTang (Sour Jujube Decoction) plays an
effect on cell junction tissue paths like regulation of TRP
path, adhesion junction, and vitamin B6 metabolism by
inflammatory mediators. What is more, this formula had
the regulation of ischemic heart disease, psychiatric diseases,
neuropathic pain, and other diseases.

Flavonoids such as quercetin, kaempferol, and 7-meth-
oxy-2-methyl isoflavone account for the largest proportion
and are predicted to be the core components of SuanZdioR-
énTang (Sour Jujube Decoction). For target and mediation
center degrees above the mean value, estrogen receptor,
calmodulin, androgen receptor, and heat shock protein 90
(HSP90) were associated with more than 70 compounds. It
is suggested that the mechanism of SuanZioRénTang (Sour
Jujube Decoction) lies in the multicomponent and multitar-
get interactions and has many potential therapeutic effects
[32]. Studies suggest that flavonoids have antioxidant, anti-
inflammatory, analgesic, and immune-regulating effects
[33]. Due to its complex effects on a variety of receptors
and signal pathways, flavonoids play a role in the central
nervous system. Anti-depression and anti-anxiety, they are
central nervous inhibiting, can treat schizophrenia, protect
the nervous system, relieve pain, improve memory, and
affect neuroendocrine. This is consistent with the mecha-
nism of insomnia and its influencing factors [34-39].

In SuanZdoRénTang (Sour Jujube Decoction), the main
inflammatory factors related to sleep are tumor necrosis
factor (TNF), interleukin-1 (IL-1), interleukin-2 (IL-2), etc.
These inflammatory factors can promote sleep to a certain
extent, but their high expression level will affect the sleep
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quality [40, 41]. The imbalance of the HPA axis will lead to
depression and insomnia [42], while SuanZdioRénTang
(Sour Jujube Decoction) can produce an antidepressant
effect. The mechanism for this may be to reduce the perfor-
mance of hippocampal TNF-a and IL-1f to regulate the
function of the immune system, restrain the apoptosis of
hippocampal neurons, and lower brain injury [43]. The
secretion of cytokines related to immune activation is also
closely related to mental diseases [44-46]. In conclusion,
SuanZioRénTang (Sour Jujube Decoction) may affect the
immune system by downregulating the expression of
cytokine related pathways to achieve anti-insomnia and
antidepression effects.

The correlation analysis between the conclusion of this
study and SuanZdoRénTang (Sour Jujube Decoction) shows
that they have similarities in downregulating the expression
of cytokine related pathways, affecting the immune system
and regulating the HPA axis. The combined use of the four
Chinese medicinals in this study is more likely to play a role
in antitumor effect and endocrine regulation, while Suan-
ZaoRénTang (Sour Jujube Decoction) may be more related
to anti-inflammatory effects and central nervous system reg-
ulation. However, the network method has its own limita-
tions, and there are differences in the analysis of its target
and interaction relationship, so practical research is still
needed to verify the information, such as key nodes.

5. Conclusion

In conclusion, the related use (the combination of the four
Chinese medicinals with other Chinese medicinals) of
suanzdorén (Semen Ziziphi Spinosae), filling (Poria), and
bdishdo(Radix Paeoniae Alba) and chuanxiong (Rhizoma
Chuanxiong) may entail the regulation of the central nervous
system and endocrine system and protection of brain function
and immune system in patients with insomnia. Compared
with SuanZdoRénTang (Sour Jujube Decoction), these four
Chinese medicinals may be more targeted for insomnia
patients complicated by endocrine disorders such as climac-
teric syndrome and insomnia patients complicated by tumor.
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