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Abstract: Objective To analyze and predict the Q-Marker of Gegen (Puerariae Lobatae Radix, PLR) in Zhuru Decoction (17%iii7,
ZRD) based on fingerprint and network pharmacology. Methods The fingerprints of PLR decoction, PLR pieces decoction and ZRD
were collected, and analyzed by using the similarity evaluation system software for chromatographic fingerprint of traditional Chinese

medicine (2012 edition); The function target and pathway of related components of PLR were screened and analyzed, and the
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“component-target-pathway” network was constructed to predict the potential Q-marker of PLR in therapeutic effect of ZRD on
vomiting caused by stomach heat. Results The fingerprint libraries of 15 batches of PLR decoction, 15 batches of PLR pieces
decoction, and 18 batches of ZRD were established, with the similarity more than 0.95. Six common components of peaks 4, 6, 7, 9,
11, 23 were identified, respectively, named 3'-hydroxy puerarin, puerarin, 3'-methoxy puerarin, apioside, daidzin and daidzein. A total
of 14 core target sites related to six components including transcription factor p65 (RELA), RAC-a serine/threonine-protein kinase
(AKT1), tumor necrosis factor (TNF), signal transducer and activator of transcription 1-o/f (STAT1), interleukin-6 (IL-6), mitogen-
activated protein kinase 14 (MAPK14), signal transducer and activator of transcription 3 (STAT3), transcription factor AP-1 (JUN),
cellular tumor antigen p53 (TP53) and etc, and 20 key pathways including Interleukin-6, TNF signaling pathway, NOD-like receptor
signaling pathway, Toll-like receptor signaling pathway and others of PLR were screened out from network pharmacology system in
the component-target-pathway network. Based on the analysis and prediction guided by the “Five Principles” of Q-Marker, daidzein,
puerarin, daidzin were identified as the potential Q-Marker in ZRD. Conclusion In this study, the Q-Markers of PLR in ZRD are
analyzed by fingerprint and network pharmacology, which provides a basis for comprehensive quality control of ZRD, and offers a
reference for further study on the mechanism of ZRD. Meanwhile, it also could serve as an example for the correlation study of Q-
Marker of compound and single medicine in the classic prescription.

Key words: Puerariae Lobatae Radix; classic prescription; Zhuru Decoction; fingerprint; network pharmacology; Q-Marker; target;

pathway; stomach heat; 3'-hydroxy puerarin, puerarin; puerarin; 3’-methoxy puerarin; apioside; daidzin; daidzein
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Table 1 Source and batch number of medicinal materials and decoction pieces
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Fig.1 HPLC fingerprints of 15 batches of PLR decoction
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Fig. 3 HPLC fingerprints of 18 batches of ZRD
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Fig. 4 Fingerprints of ZRD, PLR decoction, PLR pieces decoction and chromatograms of mixed control substance and

negative decoction of PLR pieces

WRETF BV AP AR, DA A SRR 07 6 HA i 7 4
G BRI 6 ANE YRR/ 1 — 0 AT I 2 24 B 2 T
T, HEHL X 6 Ao ¥ E T St o e SAE R 10,
AR YR AT SR FeHE I o] Re 5T 4 69T B HANK
I AR X ) D SO R B 25 Y]

25 ETHo-HEa-BERNMNEAEZ S

251 R EVEESTN R A RGP
Bz 5 50 F& (TCMSP, https:/Isp.nwu.edu.cn/
temsp.php), FREL 3-FRILEFR K. BHRE. 3-HFH
REEWE. BT, KEH. KEHxe
AP S A B #id PubChem Compound %%
JE Chttps://www.ncbi.nlm.nih.gov/pubmed/) #E4T#%
=, 331 A %) SMILES 45 #%i N\ Swiss Target
Prediction 4575 Chttp:/new.swisstargetprediction.
ch/) HATHE ST, H454 TTD Chttp://db.idrblab.
net/ttd/) FAE e, 53] Bk 6 MEAPIRIAE FHE AT,
i 25 AR AN, AR B S A AR AR 3t
159 /N

252 HHA-HAHMEAMEHH Cprotein-protein
interaction networks, PPD) M54  PPI GEfE AR
EEE S WA EAEA, XEERAESS
e AEYE S WA KL R EAY AR

AR A . 6 6 MEE WIS RO AR
175y Mk, ReREHHR 517407 DO N %5 1)
(RS, FE— A RAIESRE J7 h B Q-Marker. K
e 159 MR, S ATEZ STRING 11.0 Hi#f e
BAF (https://string-db.org/cgi/input.pl) 4T PPI M
25 M, VIR “Homo sapiens”, HHKZ HZ
BAE5E A “high confidence™>0.9", B M 4% H
BRI R, HRSHREAL, 3048 5 PPI
P& E (K 5), 85RILIRTT 159 DM, 421 %60
¥ PPI 455 P TSV XA AT A Cytoscape 3.7.1 X
R, FEFIF Cytoscape 3.7.1 B4+ “Network
Analyzer” JJREXT PPT M Z& AT ¥ #M @ 14 53 #r, TH5T
U E (degree) MEH 0o (betweenness
centrality) FIHZITH 0 (closeness centrality) 3 ™
HERINSHOI R T A3 B =15 MR SR
RGO S . BTFIEIS B 14 MZOFE LT, g5 R IR
2. BRI, X 14 MRS 9 NS REHITHE.
TAEBERFEMRL. 3N S5KEEFMHX.

2.5.3 FEKAMK (geneontology, GO) IhAtE &4
Mrofl o #f R 5 BB A | B2 (Kyoto
encyclopedia of genes and genomes, KEGG) JHH &
88 FIF David 6.8 ##E % (https://david.ncifcrf.



F8 B 2021F108 #5238 $208  Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20 - 6203 »
? CBR1
@BAP] 4N l/ CPT1A cm.m ‘
BARD1 o s - - o7
TRSEEN 7227 2@
RADS1 CHEKZ ABCE! :A\ \’\.' whu ai'; ‘;@a\)‘ @%
-y —ell] N DX N L R A 3 NFKBIA EéRa
< S N "“‘ ‘,‘ g " s vﬁ»' :, - PPARGC18 ’ ESRRO
F (‘\é ‘ "' :‘." 405 P "f, ”
GADDAS ‘ %.@Q@;&;‘ ‘@“'Z‘ ‘ \ , —, PDGFA A
‘ "?@y O ‘@ ‘
- BIRCS . - - “\i& V,\ on MMES - . F10
oy o \') “ l“ LYeTen </
4 ‘ A " '@ = T%AHR
o \“.', \“\ \g\ FCER2 =
“,w VCAMl “ PRSS1
@ o vod ¥N/OM
TLR9 -
\’9’/ MT2A w
-
E5 {ER¥ES PPIMZEE
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Table 2 Topological properties of core targets network
o ; o ;
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LIy HFR EE| S B2 A
P e P b
EP300 histone acetyltransferase p300 0.058 0 0.4470 28 |JUN transcription factor AP-1 0.0342 0.4504 24
TP53 cellular tumor antigen p53 0.1697 0.4797 32 |ESR1 estrogen receptor 0.1538 0.4574 18
EGFR  epidermal growth factor 0.1734 0.4556 19 |VEGFA vascular endothelial growth ~ 0.041 1 0.4487 18
receptor erbB1 factor A
AKT1 RAC-a serine/threonine- 0.104 5 0.4556 29 |IL6 interleukin-6 0.0937 0.4322 18
protein kinase RELA transcription factor p65 0.0227 0.4055 18
MAPK14 mitogen-activated protein 0.042 3 0.4538 19 |TNF tumor necrosis factor 0.0456 04354 22
kinase 14 STAT1 signal transducer and activator 0.052 4 0.4307 17
STAT3  signal transducer and activator 0.1327 0.4836 30 of transcription 1-o/p
of transcription 3 HSP90AATI heat shock protein HSP 90-a  0.065 6 0.453 8 22
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