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The biological target network and underlying mechanisms analysis
of Xiaochaihu Granule (XCHG)
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Abstract: Xiaochaihu Granule (XCHG) is a famous traditional Chinese medicine (TCM) firstly studied
and developed by the Guangzhou Baiyunshan Guanghua Pharmaceotical Co. , LTD. The study aimed to
investigate the biological target network and potential mechanisms of XCHG through network pharmacolo-
gy techniques. The compounds and targets of XCHG were screened using TCMSP, PubMed, and Uni-
Prot databases. The protein-protein interaction network was analyzed by String and Cytoscape. The GO
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functions and KEGG pathways were enriched. The active component-target-pathway network of XCHG
was established. The results showed that 82 active compounds and 242 potential targets were obtained in
XCHG. Wherein, Quercetin, Kaempferol, Luteolin, Wogonin, Naringenin, 7-Methoxy-2-methyl isofla-
vone, Baicalein, Formononetin, Stigmasterol, and (-sitosterol were the main active compounds; VEG-
FA, JUN, MAPK3, AKT1, MMP9, IL6, ALB, PTGS2, CXCL8, and CASP3 were the key targets;
Twenty key pathways were enriched, and 50% of them were closely related to antiviral effects, such as
Human cytomegalovirus infection, Influenza A, Epstein-Barr virus infection, etc. Other major pathways
include immune- and inflammation-related pathways such as PI3K-Akt pathway, MAPK pathway, TNF
pathway, etc. , and apoptosis-related pathways such as Apoptosis pathway, etc. This study showed the
advantages of XCHG in suppressing virus replication and viral infection, revealed the key targets and
pathways in regulating immune and inflammatory response, and cell apoptosis. The results provided
helpful references for XCHG ’s mechanism explanation and clinical administration.

Key words: Xiaochaihu Granule (XCHG) ; biological target network ; antiviral effect; inflammatory

reaction; immune response ; mechanism
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Table 1  The main active compounds of XCHG

A= AR /A S 2ikF IR SCHRHE UL
Cc-1 Quercetin S H R RE 135
Cc-2 Kaempferol SR H R 50
C-3 Luteolin b 50
C—4 Wogonin WA 38
Cc-5 Naringenin H 31
C-6 7-Methoxy—2-methyl isoflavone HE/5es 31
c-7 Baicalein mAPEE 29
C-8 Formononetin HE 27
C-9 Stigmasterol iz/ﬁé/ﬁ;}/ﬁég/i%/ 26
Cc-10 B-sitosterol BN R 2 RO 26
C-11 Licochalcone a o 25
Cc-12 Nuciferin Jok 24
2- [(3R) -8, 8-dimethyl-3, 4-dihydro-2H-pyrano [6, 5-f
13 chmEnen—3-y1] —S—metho};yphenol ' e | LR o
C-14 Shinpterocarpin HE 24
c-15 Isorhamnetin SEl R 24
Cc-16 Stepharine P 23
Cc-17 Medicarpin HH 23
C-18 Licoagrocarpin HH 22
C-19 Vestitol HE 22
C-20 3'~methoxyglabridin T 21
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c-21 Glypallichalcone HH 21
Cc-22 B~carotene KA 21
Cc-23 Cavidine FE 21
Cc-24 Stepholidine o 21
C-25 3'~hydroxy—4’-o—methylglabridin e 20
C-26 I-methoxyphaseollidin HH 20
Cc-27 Hmo HH 20
Cc-28 Glabridin EE 20
C-29 Fumarine KA 19
C-30 7-Acetoxy-2-methylisoflavone 5L 18
C-31 Phaseolinisoflavan HE 18
Cc-32 Oroxylin a s 18
C-33 Acacetin T 18
C-34 Glycitein b 17
C-35 Glyasperins M HH 17
C-36 (S) —coclaurine P 17
Cc-37 Moslosooflavone g 16
C-38 Kanzonols W e 16
C-39 Glyasperin C HE 16
C-40 Odoratin e 15
C-41 Glabrone HH 15
C-42 Gancaonin B EED 15
3- (2, 4-dihydroxyphenyl) —8- (1, I-dimethylprop—2-enyl) -
e 7—hydroxy—5—r}rllethoil})f—coimarin B i 1
C-44 Glepidotin A HE 15
E) —-1- (2, 4-dihydroxyphenyl) -3 (2, 2-dimethylchromen—
4 ((S—yl) prop—Z—en—l—};ne et ( ' e 15
C-46 Calycosin HH 15
C-47 (2R) ~7-hydroxy—5—methoxy—2-phenylchroman—4-one A 15
C-48 Glabrene HH 14
C-49 Licoisoflavanone i 14
(28) -6- (2, 4-dihydroxyphenyl) —2— (2-hydroxypropan—2-
=30 1) —4-methoxy-2, 3y—dih;:§r0fuio)[3, ZEg] :hromyei—s—one i 1
Cc-51 Neobaicalein s 14
C-52 Rivularin s 13
C-53 Dehydroglyasperins C A 13
54 zny;_iifzzz_3_ (4-methoxyphenyl) 8- (3-methylbut-2- - i
C-55 Gancaonin A g 13
C-56 Glyasperin B HHE 13
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C-57 Lupiwighteone HH 13
C-58 Licoagroisoflavone HH 12
C-59 Gancaonin G i 12
C-60 Quercetin der. i 12
Cc-61 Eurycarpin A G 12
C-62 Glyzaglabrin e 12
C-63 Licochalcone B HH 12
C-64 Glyasperin F HH 12
C-65 5, 7, 4'-Trihydroxy-8-methoxyflavone e 12
C-66 Skullcapflavone 11 A 12
C-67 Inermine e 12
C-68 Berberine P 12
C-69 5, 2'-Dihydroxy-6, 7, 8-trimethoxyflavone o 12
Cc-70 Licoisoflavone B e 11
Cc-71 Licoisoflavone HH 11
Cc-72 Glycyrin HH 11
7 ;:er(;,) i;(j;}z::;)xyphenyl) -5, 7-dihydroxy-8- (3-methylbut- - 0
C-74 Licochalcone G HE 11
Cc-75 Semilicoisoflavone B e 11
Cc-76 Salvigenin s 11
C-77 3-B-Hydroxymethyllenetanshiquinone WS 10
C-78 Glycyrrhiza flavonol A HH 10
Cc-79 7, 2', 4'—trihydroxy—5-methoxy—3 —arylcoumarin e 10
C-80 Licopyranocoumarin H 10
C-81 Licoricone H 10
C-82 Coniferin B 10
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Table 2 The main targets of XCHG (Number of related compounds=>10)
P 5 LILY=Y PR KRIBALS V8

1 PTGS2 Prostaglandin G/H synthase 2 82
2 AR Androgen receptor 68
3 NOS2 Nitric oxide synthase, inducible 65
4 PRSS1 Trypsin—1 64
5 PPARG Peroxisome proliferator activated receptor gamma 60
6 ESR1 Estrogen receptor 60
7 PTGS1 Prostaglandin G/H synthase 1 55
8 SCN5A Sodium channel protein type 5 subunit o 53
9 GSK3B Glycogen synthase kinase-3 8 51
10 ESR2 Estrogen receptor 8 50
11 NCOA2 Nuclear receptor coactivator 2 47
12 CHEK1 Serine/threonine—protein kinase Chk1 45
13 CCNA2 Cyclin—A2 45
14 MAPK14 Mitogen—activated protein kinase 14 44
15 ADRB2 -2 adrenergic receptor 40
16 RXRA Retinoic acid receptor RXR—-a 38
17 ADRAI1B a—1B adrenergic receptor 31
18 CHRM1 Muscarinic acetylcholine receptor M1 25
19 ACHE Acetylcholinesterase 25
20 NCOA1 Nuclear receptor coactivator 1 24
21 KCNH2 Potassium voltage—gated channel subfamily H member 2 22
22 F7 Coagulation factor VI 22
23 KDR Vascular endothelial growth factor receptor 2 18
24 CHRM3 Muscarinic acetylcholine receptor M3 16
25 SLC6A3 Sodium—dependent dopamine transporter 15
26 SLC6A4 Sodium—-dependent serotonin transporter 14
27 OPRM1 Mu-type opioid receptor 12
28 GABRA1 Gamma-aminobutyric acid receptor subunit a—1 12
29 ADRAI1D a—1D adrenergic receptor 12
30 CASP3 Caspase—3 10
31 BCL2 Apoptosis regulator Bel-2 10
32 ADRAIA a-1A adrenergic receptor 10
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Fig. 3 Biological process anlysis of potential targets of XCHG
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Fig. 4 Cellular components anlysis of potential targets of XCHG
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% terms per group

Regulation of cell population proliferation 37.27%**

Response to organic substance 20.91%** —

Regulation of catabolic process 0.91%**
T~ Cellcell signaling 0.91%**
Plasma membrane region 0.91%%**
Response to wounding 0.91%**
' Response to extracellular stimulus 1.82%**
‘.\“-., Oxoacid metabolic process 1.82%**
\ ».\\.‘ Regulation of cellular component movement 2.73%**
\\\ Homeostatic process 2.73%**
! Regulation of response to stress 4.55%**
\ Regulation to lipid 6.36%**

™ Regulation of transport 6.36%**

T ——————— Regulation to drug 11.82%%**
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Fig. 6  Classification map of GO enrichment of XCHG
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Fig. 7 The KEGG pathways of potential targets of XCHG
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