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Predictive analysis of fingerprints and efficacy related substances of Zhongjing
famous prescription Baitouweng Decoction
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Abstract: Objective To study the chemical components of a famous prescription of Zhongjing named Baitouweng Decoction (4 3k
#31%), establish HPLC fingerprint and analyze the mechanism of its efficacy-related substances using network pharmacology, so as to
provide a reference for the quality control of Baitouweng Decoction. Methods Qualitative analysis of the chemical components of

Baitouweng Decoction was carried out by UPLC-Q-TOF-MS/MS, the HPLC method was used to establish the fingerprint analysis
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method of Baitouweng Decoction and the similarity was evaluated. The common peaks were matched, at the same time, the attribution
analysis of each common peak was performed. The active ingredients of Baitouweng Decoction were screened based on Mass
spectrometry identification and fingerprints, and the “component-target-pathway” network was established through network
pharmacology, which further supported the rationality of functional components selection for Baitouweng Decoction. Results
Through database matching, element composition and fragment structure analysis, a total of 21 compounds were identified. The
Baitouweng Decoction fingerprint analysis method was established, 15 batches of Baitouweng Decoction samples were measured, 16
common peaks were calibrated, and nine peaks of esculin (peak 2), aesculetin (peak 5), fraxetin (peak 7), anemoside B4 (peak 15),
anemoside BS5 (peak 16), phellodendrine (peak 3), coptisine (peak 11), berberine (peak 13) and palmatine (peak 14) were identified by
comparing with the reference substance. The similarity of each batch of samples was greater than 0.90. And the 16 common peaks can
be assigned to the four flavors of Baitouweng (Pulsatillae Radix), Huanglian (Coptidis Rhizoma), Huangbo (Phellodendri Chinensis
Cortex), and Qinpi (Fraxini Cortex). The mechanism of the identified nine medicinal components was predicted. The enriched
pathways included cancer pathways, PI3K-Akt signaling pathways, and HIF-1 signaling pathways, which may be related to the effect
of Baitouweng Decoction in treating diseases. Conclusion The UPLC-Q-TOF-MS/MS method can quickly identify the chemical
components of Baitouweng Decoction, and the fingerprint analysis method established in this experiment is simple and feasible.
Combined with network pharmacology, it is found that the nine components of Baitouweng Decoction are closely related to the efficacy
and attributes of Baitouweng Decoction, which provides a reference for the overall control of the quality and provides a material basis
for the efficacy of Baitouweng Decoction. The research and the exploration of the mechanism of action also lay the foundation.

Key words: Baitouweng Decoction; UPLC-Q-TOF-MS/MS; HPLC; fingerprint; similarity evaluation; network pharmacology;
esculin; aesculetin; fraxetin; anemoside B4; anemoside B5; phellodendrine; coptisine; berbine; palmatine; Pulsatillae Radix; Coptidis

Rhizoma; Phellodendri Chinensis Cortex; Fraxini Cortex
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Table 1 Origin information of medicinal herbs

B 5 Wk £ Fk S AT
S1 POl (HtEvR 20191201) Bevt (HEIR 180901) FEE (K 2021042804)  PUJII (HEVK 20201002)
S2 PNl (kv 20201201) BePg (ftkix 202005010 K (Httik 2021042805) JPE (AR 20200701)
S3 Vg1 (k20200603 Bevt (k180901 ZEE (#LK 2021042804) 7 (HEIK 20200701)
S4 PNl (dtkix 20201201 B (ftik 202005010 #eil (LK 2021042802) JTPE (HEK 20200701)
S5 Pl (Htkix 20200603 Beph (k20180401 K (7K 2021042805) P9l (HE 200901)
S6 PNl (Htkix 20200603 Beph (Htk 201804010 ¥l (Hitik 2021042802) P9l (kX 200901)
S7 PNl (Htkix 20200603 Beph (k20200501 fR5E (7K 2021050401) POl CHtkvk 20201002
S8 PUNI (Hikvk D21010B4) B (LUK 20180401)  ZEE S (HEIK 2021042804)  PUJI (Hik¥k 200401)
S9 P9l (Htkix 20201001 Beph (k180901 KIE (ALK 2021042805) JTPE (3K 20200701)
S10 PUNl (Hitvk D21010B4) B (HlkIK 20180401) R (HEIK 2021050401) P9l (kP 200401)
S11 Pl (Htkix 20201001 Beph (k180901 #7210 (HEIK 2021042802) POl (kv 20201002
S12 PUNT (HiE¥k 201907299) B (HEIK 20200501) £ (HEIK 2021050401) P9l (HEZk 200901)
S13 POl (Htkix 20191201) Bepg (Htik 180901) ZEH (K 2021042804) U1 (HEIK 20201002)
S14 PUNT (Hik¥k 201907299) B (kIR 20180401) R (HEIK 2021050401) P9l (HE 200401)
S15 POl (dtkix 20191201) Bevh (k20180401  KiE (7K 2021042805) P9l (HEZk 200401)
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Fig.1 TIC of Baitouweng Decoction in positive and negative modes
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2 BLEHHUFERSH UPLC-Q-TOF-MS/MS £ ELHR
Table 2 Identification result of chemical components in Baitouweng Decoction by UPLC-Q-TOF-MS/MS

g5 m/min BB BISE (nz) SEUME (mlz) BRZE/(X107) MS/MS — 415 J AT YEL A
10533 [M+H]" 3703011 3703020 24 121.065 1, 180.139 3 CieHi1s010 Rt
20721 [M—H]"  191.0200  191.021 0 5.2 191.173 0, 111.855 0 CisHi007  ¥FIERE
32260 [M—H]  339.0749  339.0756 2.1 177.024 9 CisHis0y  HEHE"

4 2996 [M+H]" 179.0346  179.0340  -34 123.044 2 CoHeOs  FRELE
53404 [M+H]" 3421718 3421703 43 192.101 4 C20H2NOs FHIT

6 3.813 [MHH]"  209.0434  209.044 6 5.7 166.026 6, 209.044 6 CioHsOs  HEHE

7 4345 [M+H]" 3421705 3421701  -12 297.112 5, 265.086 7 CaoH24NOs AR 76

8 6511 [M+H]" 3200954  320.0958 13 292.097 2, 262.086 6 CioH1sNOs 2T

9 6.609 [M+H]"  339.1425  339.1429 12 322.107 2, 323.115 1,265.064 0, 294.112 5 CaoHaoNOs 2475

10 6745 [M+H]"  337.1265  337.1259  -18 320.091 5, 292.097 5 CaoH1sNOs R/NEEDH

11 7597 [M+H]" 3361230 3361221 27 320.091 9, 278.083 1 CaoH1sNOs /NEERR

12 7769 [M+H]"  353.1555  353.1569 4.0 278.081 8,336.123 0 C2iHuNOs BT

13 7952 [M+H]* 3531041  353.1052 3.1 278.068 7 C21H22NO4 M- Bj T

14 8473 [M+H]" 4552060 4552054  -2.4 114.092 0, 453.345 1 CasH3007  HEARIEH

15 8845 [M+H]" 4712010 4712022 1.9 243.138 7, 404.344 2 CosH300s IR

16 9509 [M—H]" 1221.6260 12216301 3.4 749.459 9, 750.461 1, 603.401 4, 469.164 8 CsoHogO26 13k Hi2H B4
17 9.805 [M—H]" 1221.6195 12216191  —-03 749.461 0, 471.349 1 CseHosO26 Ik H B4 BS
18 10515 [M—H]” 8959134 8959129  -5.6 895.518 8, 733.464 6 CaH16016 BHFHHREBH ALY
19 10958 [M—H]"  911.5010  911.502 1 12 765.440 3, 603.390 2 CaH1s01n EkHEH D
20 14456 [M—H]"  749.4540  749.4546 0.8 471351 0, 603.400 8 CaHecOn2 o-H HRERH"
21 18.615 [M+H]* 4573680  457.3659 4.6 207.369 3, 190.010 7 CuHsOs  FHRE

oA A TR R S B

* indicates that the compound has been compared with the reference substance
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Fig.2 HPLC fingerprints of 15 batches of Baitouweng Decoction samples
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Fig. 5 Cluster dendrogram of 15 batches of Baitouweng
Decoction
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() ZEY A . Wek It 4 SR EHE N Sk 1)
B 7E Q-Marker FISRVETE I, FAR T 200 A H L5
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& (fraxetin). FAIHE (phellodendrine) 57T
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9 MEVE R AR IR S -

252 frikAb SRR S TIN  GE dRe R B
TCMSP (https://old.tcmsp-e.com/tcmsp.php) FI Swiss
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R4, RS, ERESEE, /359 MLE
YIRS 545 R

253 HAEASEAMEIEN (protein-protein
interaction, PPD) WZ570AfT  REERAGHY 545 MR AT
A% STRING 11.0 £E£ 7 #1045 P2 Chttps://string-
db.org), EFEYIFIA “homo sapiens”, W HEHE X
HZHAFE KT 0.96 IE H HAEEHE, e
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Table 3 Topological features of key targets

LI VI GRRV i £/ U SIS C -4
STAT3 0.2552 0.4109 25
SRC 0.170 4 0.4216 23
AKT1 0.149 4 0.412 4 21
HSP90AAL 0.194 8 0.424 8 18
CDK1 0.192'1 0.366 9 17
PIK3CA 0.060 3 0.349 8 15
CDKN1A 0.1117 0.406 5 14
MAPKI1 0.092 6 0.383 1 13
ESR1 0.095 8 0.388 3 13
JUN 0.047 8 0.366 9 12
CDK2 0.0318 0.3383 12
RBI 0.025 8 0.356 5 11
CCND1 0.077 8 0.3897 11
CDC42 0.034 2 0.3247 11
AR 0.0356 0.353 1 10
E2F1 0.090 9 0.340 4 9
MDM2 0.072'5 0.3622 8
NCOALl 0.026 9 0.289 7 5
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AR TR, @I BT STAT3 ¥ e %455
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M2, AT RE EACHPIRESI), KEGG &KL,
HI 20 %I T Z AR IEE R . PI3K-Akt {5538
%\ i Z BRI 32 44 (tyrosine kinase receptor, ErbB)
F Tl E L HIF-1 5 505, Hrf, PI3BK-Akt
BT IE MR R A e i,
% G R VU 52 A AT DA I i A2 4 e 5 4 )
HAH AR T, ] PI3K-Akt 55 8B 7T LAz 18 14
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