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[ Abstract] Objective To establish the HPLC fingerprint of Physochlainae radix, and
to predict the efficacy related substances of Physochlainae radix by chemometrics and network
pharmacology. Methods The fingerprint was established by HPLC method, and the common
peaks were matched and identified. The "composition-target-pathway" network was constructed,
and the active ingredients were screened according to the connectivity. The samples were classified
by chemometrics methods to predict potential efficacy related substances. Results A total of 14
common peaks were calibrated, among which 5 were confirmed by comparison with reference
substances. It was preliminarily predicted that hyoscyamine, anisodamine, scopolin and scopoletin
may achieve the effect of relieving cough and asthma by regulating multiple targets such as PIK3CA,
AKT2 as well as human cytomegalovirus infection, VEGF signaling pathway, relaxin signaling

pathway. Conclusion In this study, it was found that the 4 components were closely related to the
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efficacy properties of Physochlainae radix, which can provide a reference for further research on the mechanism

of action of Physochlainae radix.

[Keywords ] Physochlainae radix; Fingerprint; Network pharmacology; Efficacy related substance;

Quality control; Hyoscyamine; Anisodamine; Scopoletin
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Figure 1. HPLC fingerprint of 10 batches of
Physochlainae radix
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Table 2. The relative retention time of common peaks in 10 batches of Physochlainae radixchromatograms

'S S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

11 0.224 0.214 0.214 0.215 0.214 0.215 0.214 0.215 0.214 0.225
12 0.299 0.285 0.284 0.284 0.284 0.284 0.283 0.283 0.283 0.289
143 0.466 0.447 0.437 0.440 0.440 0.440 0.437 0.438 0.437 0.462
14 0.598 0.593 0.580 0.582 0.582 0.581 0.569 0.582 0.581 0.593
15 0.655 0.648 0.633 0.635 0.637 0.636 0.634 0.636 0.635 0.652
46 0.736 0.728 0.725 0.726 0.726 0.726 0.724 0.716 0.716 0.739
17 0.760 0.759 0.743 0.746 0.746 0.747 0.744 0.746 0.745 0.748
I8 0.794 0.782 0.763 0.768 0.769 0.767 0.765 0.769 0.768 0.785
149 0.954 0.952 0.950 0.951 0.951 0.951 0.950 0.950 0.950 0.956
10 (28 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
11 1.079 1.069 1.050 1.054 1.052 1.050 1.048 1.053 1.052 1.069
112 1.116 1.095 1.097 1.096 1.096 1.097 1.097 1.097 1.097 1.115
113 1.204 1.195 1.171 1.175 1.175 1.176 1.175 1.176 1.176 1.190
1514 1.724 1.714 1.708 1.710 1.710 1.711 1.707 1.709 1.707 1.732
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Table 3. The relative peak area of common peaks in 10 batches of Physochlainae radix chromatograms

i 'S S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

11 0.024 0.057 0.033 0.057 0.102 0.054 0.056 0.161 0.160 0.043
12 0.128 0.077 0.028 0.073 0.093 0.066 0.063 0.145 0.143 0.046
143 0.022 0.013 0.017 0.036 0.032 0.012 0.011 0.106 0.106 0.039
14 0.145 0.057 0.036 0.072 0.091 0.056 0.279 0.086 0.058 0.289
15 0.082 0.089 0.075 0.155 0.178 0.077 0.051 0.085 0.085 0.061
46 0.015 0.025 0.012 0.032 0.040 0.020 0.027 0.009 0.009 0.013
17 0.013 0.086 0.110 0.175 0.210 0.063 0.114 0.113 0.112 0.023
I8 0.212 0.110 0.086 0.132 0.154 0.109 0.098 0.090 0.089 0.188
149 0.227 0.129 0.088 0.135 0.142 0.152 0.173 0.175 0.175 0.191
10 (20 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
11 0.045 0.136 0.066 0.086 0.146 0.118 0.119 0.138 0.136 0.065
112 0.117 0.033 0.048 0.116 0.298 0.095 0.162 0.120 0.119 0.075
413 0.080 0.028 0.015 0.083 0.162 0.049 0.075 0.022 0.022 0.072
1614 0.066 0.039 0.015 0.093 0.050 0.043 0.042 0.069 0.064 0.069
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Figure 2. HPLC chromatogram of Physochlainae radix
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EHGr  OFIEE JiETICR (%) RBUFETRE (%)
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Figure 4. PCA score plot of 10 batches of
Physochlainae radix
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Table 5. Topological parameters of core targets

Fr o HLR JE{E MEhOEE BEhot ||FS 5 JEAE MBI E BEr
1 Sre 16 0.201 1 03514 15 RPS6KB1 6 0.003 5 0.307 1

2 AKT1 16 0.276 6 0.367 9 16 MDM2 6 0.053 0 0.292 1

3 ESR1 14 0.046 2 03333 17 GAPDH 6 0.255 1 0.342 1

4 PTK2 14 0.1209 0.349 8 18 PRKCA 6 0.247 8 0.3319

5 PIK3CA 13 0.021 1 0.3277 19 ESR2 6 0.002 3 0.296 6

6 PIK3CD 12 0.018 6 0.3264 20 CYP1A2 5 0.156 5 0.2857

7 EGFR 12 0.1453 0.362 8 21 ILK 5 0.0251 03184

8 MAPK1 11 0.1117 0.346 7 22 HSPAS 5 0.040 5 0.307 1

9 AKT2 11 0.0229 03158 23 MAP2K1 5 0.003 4 0.269 9
10 PRKACA 10 0.039 0 0.290 0 24 GSK3B 4 0.004 7 0.283 6
11 IGFIR 9 0.016 4 0.3223 25 AR 4 0.003 5 0.2776
12 MAPK14 7 0.008 0 03133 26 SLC6A3 4 0.2345 0.278 6
13 KDR 7 0.014 1 0.2932 27 MMP-9 4 0.050 6 02727
14 TNF 6 0.2015 0.309 5

E: ESRI1AMEM & 2 Rkatk B (estrogen receptor alpha gene ) ; PTK2% & & BA A BR B2 ( protein tyrosine kinase 2) ; PIK3CA A PI3KA#EAL I
Ha (PI3K catalytic subunit alpha ) ; PIK3Cd#PISKAEALIE L5k ( catalytic delta polypeptide ) ; EGFR A & & & K B F 21k (epidermal growth
factor receptor ) ; MAPK A £ % Ja &% & %84 ( mitogen—adctivated protein kinase ) ; PRKACA A cAMPAR #i M & & i BofE L B & (cAMP—
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(' matrix metalloproteinase 9) .

GG
@@65@( ® @r@:@l : EE
@@ \ ®.‘@,\ 20| ™= MF
b2
© @ | 8 % .
. Wil e :
e N 2 4 104
g = S @
o @ . e -
S S 0
@r @ s @ © 3
@ E—ciC @ e : <
% & o
c@n (4 VB
-y n@m
@('@,@ A@n
< ,‘@,@’ “@@: BP e MF
( S
AT Tl E9 GOIhEER

Figure 9. GO function analysis
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