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Abstract: Da Chaihu decoction is a classic prescription for the treatment of cholecystitis that is widely used in
clinical practice, and has a definite curative effect. However, due to its diverse components and complex functions,
the traditional indexes fail to capture its overall efficacy. Therefore, this study analyzed and predicted the quality
markers (Q-markers) of Da Chaihu decoction based on specific chromatogram and network pharmacology to
provide a reference for the comprehensive control of the quality. The study obtained 35 potential practical compo-
nents of Da Chaihu decoction through virtual screening. The specific chromatogram of 15 batches of Da Chaihu
decoction was established by HPLC-DAD with neohesperidin as a reference. Compared with the chromatographic
peaks and the reference substance, the chemical components were assigned to predict the nine components of albi-
florin, paeoniflorin, naringin, hesperidin, neohesperidin, baicalin, wogonoside, saikosaponin b,, saikosaponin b, as
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Q-markers of Da Chaihu decoction. Finally, the network of the "components-key targets-signal pathways-biologi-
cal processes" was constructed by network pharmacology to explore the mechanism of Da Chaihu decoction in
treating cholecystitis to clarify the accuracy of Q-markers. The results indicated that potential Q-markers could act
on multiple targets to regulate inflammatory and metabolism, and then combine to treat cholecystitis. Q-markers
could combine with the pharmacologic action of Da Chaihu decoction, which could elucidate the overall efficacy
of Da Chaihu decoction. This study explored the Q-markers of Da Chaihu decoction combined with the specific
chromatogram and network pharmacology, which provided a basis for the quality control and evaluation of Da

Chaihu decoction.

Key words: Da Chaihu decoction; quality marker; virtual screening; specific chromatogram; network pharma-

cology
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Figure 1  Technical route of the discovery of Da Chaihu decoction Q-markers. HPLC: High-performance liquid chromatography; KEGG:

Kyoto encyclopedia of genes and genomes; BP: Biological process; Q-markers: Quality markers
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Table 1 Fifteen batches of decoction pieces corresponding to the material reference of Da Chaihu decoction

Pinelliae Rhizome

. . . . . Aurantii . Zingiberis
Class Buple-url Scutella'lrlae Pae_onlae Rhei Radlx Fructus Praep.ara_tum Jujubae Rhizome
Radix Radix Radix Alba et Rhizome Cumzingibere Fructus
Immaturus . Racens
et Alumine
P1 211210204 229201205 07220048 01021006 629201202 D002210101 007200704 SJ21060301
p2 25821003 27920031 063201206 Y077201001 22220009 D002201207 77320003 SJ21060310
P3 Y17121010 229191104 063201203 060300102 22221002 D01320009 007200703 $J21060301
P4 25821003 27920031 063210302 01021007 629201202 D01320004 007200705 SJ21060309
P5 211210204 229200103 063201205 009200103 22220019 D002201209 007200707 SJ21060312
P6 25821009 229191102 Y049210401 060300101 22220008 D002201208 77321001 SJ21060305
P7 25821007 229201204 07221009 01021006 629201204 D002201205 007200706 $J21060308
P8 221210401 27920055 Y049210401 060300103 629210301 D002201204 007200705 SJ21060306
P9 Y17121010 229201204 07221014 009210401 22220016 D002210102 007200707 SJ21060310
P10 25821009 229201203 063201203 01021005 629201203 D002201206 007200704 SJ21060308
P11 25821006 229191102 063201204 060300104 629210301 D01321001 77320008 SJ21060312
P12 25821007 229201205 063210303 Y007200601 629201201 D002201203 007200706 SJ21060305
P13 221210401 229210301 063201202 009200102 22220009 D01320008 Y006201101 SJ21060312
P14 211210204 229191103 07220048 009200104 22221002 D01320010 77320003 SJ21060303
P15 25821006 27921019 07220048 009201201 22220019 D002201201 007200703 SJ21060305
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Table 2 The latent pharmacodynamic components of Da Chaihu decoction. MOL ID: Molecule identity document

MOL ID Compound MOL ID Compound
MOL004648 Troxerutin MOL002276 Sennoside E_qt
MOL002909 5,7,2,5-Tetrahydroxy-8,6-dimethoxyflavone MOL002288 Emodin-1-0-4-D-glucopyranoside
MOL006936 10,13-Eicosadienoic MOL002776 Baicalin
MOL002259 Physcion diglucoside MOL002879 Diop
MOL007930 Hesperidin MOL002931 Scutellarin
MOL002933 5,7,4'-Trihydroxy-8-methoxyflavone MOL001645 Linoleyl acetate
MOL005030 Gondoic acid MOL001918 Paeoniflorin
MOL002497 8-Gingerol MOLO009754 Oroxin A
MOL000552 5,2'-Dihydroxy-6,7,8-trimethoxyflavone MOL004695 Saikosaponin b,
MOL002927 Skullcapflavone 11 MOL013068 Wogonoside
MOL001829 Emodin-1-O-glucoside MOL002235 Eupatin
MOL000415 Rutin MOL002293 Sennoside D_qt
MOL002366 Emodin methyl ether-1-O-4-D-glucoside MOL004718 a-Spinasterol
MOL002467 6-Gingerol MOL001927 Albiflorin
MOL005812 Naringin MOL004693 Saikosaponin b,
MOL008698 Dihydrocapsaicin MOLO007979 Avicularin
MOL013383 Neohesperidin MOL000010 Vernicin
MOL002360 Chrysophanol-8-0-glucoside

Absorbance
]
1

1/ min

Figure 2 Comparative chromatograms of Da Chaihu decoction,

single-flavor drugs and index components. A: Mixed standard solu-
tion; B: Da Chaihu decoction; C: Rhei Radix et Rhizome; D: Scu-
tellariae Radix; E: Bupleuri Radix; F: Zingiberis Rhizome Racens;
G: Pinelliae Rhizome Praeparatum Cumzingibere et Alumine; H:
Jujubae Fructus; I: Paeoniae Radix Alba; J: Aurantii Fructus Imma-
turus. 1: Gallic acid; 6: Albiflorin; 7: Paeoniflorin; 10: Naringin;
11: Hesperidin; 12: Neohesperidin; 13: Baicalin; 15: Wogonoside;
17: Saikosaponin b,; 18: Saikosaponin b,
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Figure 3  Protein-protein interaction network (PPIN) of intersec-
tion among Da Chaihu decoction components and cholecystitis
targets. AKT1: RAC-alpha serine/threonine-protein kinase; AKR1B1:
Aldo-keto reductase family 1 member B1; ALB: Afamin; VEGFA:
Vascular endothelial growth factor A; CASP3: Caspase-3; MMP9:
Matrix metalloproteinase-9; IL6: Interleukin-6 receptor subunit
alpha; TNF: Tumor necrosis factor; ESR1: Estrogen receptor;
EGFR: Epidermal growth factor receptor; LGALS3: Galectin-3;
CREBBP: CREB-hinding protein; TGFBR1: TGF-beta receptor
type-1; ALDH2: Aldehyde dehydrogenase, mitochondrial; NR1H4:
Bile acid receptor; MMP3: Stromelysin-1; JAK2: Janus kinase 2;
ESR2: Estrogen receptor beta; CTSL: Procathepsin L; RAF1: RAF
proto-oncogene serine/threonine-protein kinase; PTGS2: Prosta-
glandin G/H synthase 2; FGF2: Fibroblast growth factor 2; ABCB1:
ATP-dependent translocase ABCB1; CDKNZ1A: Cyclin-dependent
kinase inhibitor 1; MAPKS3: Mitogen-activated protein kinase 3;
HRAS: GTPase HRas; STAT3: Signal transducer and activator of
transcription 3; PPARG: Peroxisome proliferator-activated receptor
gamma; MAPK1: Mitogen-activated protein kinase 1; MMP2:
72 kDa type IV collagenase
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Figure 4  Enrichment analysis of KEGG signaling pathway.
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