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Prediction of quality markers for Xiaoyan Tuire Granules based on HPLC
fingerprint and network pharmacology
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Abstract: Objective To analyze and predict the potential Q-markers of Xiaoyan Tuire Granules (V4 # 1B #\fifi, XTG) based on
fingerprints and network pharmacology methods. Methods The fingerprints of 20 batches of XTG were established by using HPLC
method with esculetin as a reference. Using “Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System” (2012A
version), 20 batches of samples were evaluated for similarity and common peaks were determined. By comparing with the
chromatographic peaks of the single medicinal solution and the mixed reference solution, the common peaks were assigned, and the
medicinal taste and the chemical components were assigned. Cluster analysis was used for classification, and the supervised model
partial least squares method-discriminant analysis (PLS-DA) was used to screen out the main marker components that cause
differences between groups. Using network pharmacology to screen and analyze the relevant targets and pathways of XTG, construct
a “compound-target- pathway” network to predict the potential quality markers (Q-Marker) in XTG. Results The fingerprints of 21
common peaks were successfully established, and four different components were screened out as differential markers of XTG,
namely esculetin, neochlorogenic acid, cichoric acid and caffeic acid, which were used as the research object of network
pharmacology. The results of network pharmacology showed that the four different components were selected as potential quality
markers. Conclusion The established HPLC fingerprint analysis method has high accuracy and good stability, and reflects the

overall chemical composition information of XTG more comprehensively and intuitively. Four chemical components that can be
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used as potential quality markers of XTG were screened out. It provides a reference for the comprehensive control of the quality of

XTG, and also lays a foundation for the study of the substance basis of the drug efficacy of XTG and the exploration of the

mechanism of action.

Key words: Xiaoyan Tuire Granules; HPLC; fingerprints; similarity analysis; cluster analysis; partial least square-discriminant

analysis; network pharmacology; quality marker; esculetin; neochlorogenic acid; cichoric acid; caffeic acid
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Table 1 KEGG enrichment analysis information

s HER e

hsa05161 hepatitis B

hsa04068 FoxO signaling pathway
hsa04668 TNF signaling pathway
hsa05160 hepatitis C

hsa04151 PI3K-Akt signaling pathway
hsa04630 Jak-STAT signaling pathway
hsa04210 apoptosis

hsa05120 epithelial cell signaling in helicobacter pylori infectiony SRC. CASP3. EGFR

hsa04010 MAPK signaling pathway

hsa04620 Toll-like receptor signaling pathway

HREA P
CCND1., PIK3CA. SRC. CASP3. STAT3. MAPKI. AKTl. MMP9 5.56X 107"
CCNDI. PIK3CA. STAT3. MAPKI1. AKT1. EGFR 3.08X1077
PIK3CA. CASP3. MAPKI1. AKTl. MMP9 6.57X107°
PIK3CA. STAT3. MAPKI1. AKTI. EGFR 1.56 X107
CCNDI. PIK3CA. MAPKI. AKTI. EGFR 6.41X107*
CCNDI. PIK3CA. STAT3. AKTI 7.02X 107
PIK3CA. CASP3. AKT1 0.002 763
0.003 219
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BIRIENE By, TR, = AR R A

heatin diamonds represent active ingredients, squares represent pathways and triangles represent gene targets

10 “MO-$Em-EE " MLEE
Fig. 10 “Compounds-targets-pathways” network
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