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evaluated by ultra high performance liquid chromatography (UPLC). Network pharmacology and molecular docking were adopted
to discuss the potential mechanism of S. baicalensis stem-leaf on COVID-19.Methods The contents of nine flavonoids and three
phenolic acids in the S. baicalensis stem-leaf from 11 regions were determined by UPLC, and the principal components of the
samples were analyzed by spss19.0. TCMSP was used to obtain the target of the above 12 components. GeneCards and NCBI were
used to obtain the target of COVID-19. Cytoscape 3.7.0 software was used to create a drug-chemical component-target-disease
network. Using STRING and Cytoscape 3.7.0 software to establish and analyze the PPI network, and Bioconductor was used to
analyze the GO function and KEGG pathway enrichment of the targets.Results The S. baicalensis stem-leaf from different regions
are rich in flavonoids and phenolic acids, but the contents are quite different. Scutellarin is the highest content in the S. baicalensis
stem-leaf. The similarity of chemical components in the S. baicalensis stem-leaf from the same region is higher than that from
different regions, which indicates that the difference of chemical components in the S. baicalensis stem-leaf from different region
may be closely related to many ecological factors in the ecological environment of the place of origin. The results of network
pharmacology showed that 10 components of S. baicalensis stem-leaf could prevent and control COVID-19 by intervening 30
targets and 127 pathways. The results of molecular docking showed that 10 components had good binding activity with SARS-CoV-
2-S-RBD-ACE2, and the binding activity of seven components was better than that of four COVID-19 drugs in the treatment plan.
Conclusion This study established a simple, rapid, comprehensive and reliable method for the analysis and evaluation of the
flavonoids and phenolic acids of S. baicalensis stem-leaf from different regions, which can provide ideas for the quality control of S.
baicalensis stem-leaf and the comprehensive utilization of resources. The treatment of COVID-19 with S. baicalensis stem-leaf has
the characteristics of multi-component, multi-target and multi-channel, which has potential prevention and treatment effect on
immune system disorder and inflammation caused by COVID-19. flavonoids and phenolic acids in S. baicalensis stem-leaf have
potential anti-SARS-CoV-2 activity and COVID-19 therapeutic effect. S. baicalensis stem-leaf or S. baicalensis tea could be used in
the prevention and treatment of COVID-19, and S. baicalensis stem-leaf could also be used as raw materials to extract the active
ingredients for the treatment of COVID-19.
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Table 1 Samples from different regions

%' FEHL RAEHT ] TIKE Y% T PR SRAEITH] TKE Y%
S1 b | S| 2019-07 11.83 S7 bk 2019-07 12.32
S2 b s 2019-07 12.22 S8 BT A% ik A 2019-07 10.76
S3 T {6 2019-07 12.54 S9 RSP 2019-07 11.65
S4 1L PG I8 5k 2019-07 10.87 S10 IR 2019-06 11.49
S5 IIriEpNE] 2019-07 11.35 S11 NN 2016-06 11.86
S6 (S ENENS 2019-07 12.09
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Table 2 Calibration curves, LOD, and LOQ

TCMSP 4 % e b4 g HEEE LOD/(ug LOQ/

(pgmL ™" mL™)  gmL D
MOL000414  BjIiHERR Y=2.313x10° X+113.7 0.999 7 0.127~253.000 32.17 109.09
MOL000771 X} % 5.1 Y=1.776x10° X+213.6  0.9993 0.103~206.000 16.28 49.67
MOL002665 [ 51 R Y=6.204x10* X +23.7 0.999 1 0.107~213.000 39.24 123.34
MOL000009 A J B Y=2261x10" X+49543 0.9992 0.162~324.000 14.67 43.55

MOL002931 BF# %+
MOLO000007 /73 3% -7-O-B-D-% %) il B T2 1
MOL002935  #5&-1f
MOLO000006 AR E &K
MOLO013068 ¥ %FF
MOL000008 JF3Z%
MOL002714 #&%%&
MOLO000173 %2

Y=1.396x10" X+51491.3 0.9999 1.277~2 553.000 13.66 41.81
Y=2.661x10" X+236.4
Y=3.116x10" X+3 789.3
Y=8.078x10° X+1 534.6
Y=3.674x10" X-1 644.1
Y=3.539x10° X+394.3
Y=7.337x10" X-835.9
Y=5.073%x10° X+398.3

0.999 3 0.152~~303.000 21.32 66.13

0.999 6 0.181~361.000 11.38 40.05
0.9997 0.105~209.000 19.72 60.83
0.999 8 0.169~338.000 16.32 50.83
0.9994 0.214~428.000 18.34 57.21
0.9999 0.141~281.000 12.82 35.09
0.999 8 0.530~306.000 11.87 34.56
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x3 RARSBTEEERERBEERMEFRKRXELER (n=6)

Table 3 Precision, repeatability, stability and recovery of 12 kinds of references (n =6)

e 5 % % RSD/% HEM FasE G
HWH H i) RSD/% RSD/% “EIME /% RSD/%
il 1.44 1.08 2.35 1.91 99.98 1.22
o 7 R 1.62 1.93 2.16 2.78 99.08 1.61
g iy 1.07 1.36 2.63 2.46 99.50 2.72
PN 1.93 2.43 1.04 2.74 101.66 1.32
K5 1.69 1.35 2.57 1.43 99.81 2.34
FE3E 2K -T-O-B-D-Fi % MR BR 1.70 2.44 1.10 1.50 99.10 2.52
e 2.54 1.51 1.65 227 99.22 2.70
NN 1.14 2.40 2.94 1.43 98.78 2.24
WIS 1.67 1.45 1.32 2.09 99.70 2.93
R 2.05 2.99 1.19 1.56 100.00 2.76
W R 2.22 2.89 1.82 2.79 99.30 2.86
PR 1.14 1.13 1.07 2.55 101.69 2.82

F4 NHERFRHUERSSENELR (n=3)

Table 4 Contents of 12 investigated compounds in samples (n =3)

JRE S H/ (mgg D

MR WA E BER KRR HFEE OFRER-7-0- HEH O OKBE O EE SRR HER O NES
ES

i 4 i i} B-D-Hi %I W

M IR

e EN

S1 02013 0.1117 0.1028 0.1494 28.4895 0.137 5
S2 02069 0.1075 0.1224 0.1602 30.2115 0.1517
S3 02905 0.116 7 0.0735 0.2355 26.1913 0.162 1
S4 0.1684 0.1604 0.1085 0.1802 23.1867 0.138 4
S5 02007 02310 0.0980 0.2331 41.063 1 0.132 4
S6  0.1268 0.1824 0.1473 0.2696 34.4927 0.179 2
S7 0.1777 0.1038 0.0922 0.2355 24.7157 0.1773
S8 0.2198 0.2481 0.0885 0.1337 27.8175 0.174 2
S9 0.1704 0.2140 0.1190 0.2633 44.8945 0.181 8
S10 0.1364 0.1162 0.1377 0.2317 23.9461 0.1009
S11 0.1010 0.1298 0.0873 0.2417 27.7212 0.099 4

21813 1.7841 04512 0.7183 0.2913 0.1089
1.5299 1.6628 0.7871 0.7005 0.2300 0.2282
09968 14469 0.6071 0.7406 0.4425 0.0906
0.7470 1.6248 03615 12445 04521 0.1623
2.7341 1.1831 0.7682 13483 0.2038 0.1431
19452 08791 04615 0.7337 02387 0.1757
1.0326 12380 03903 0.7957 04467 0.1378
1.2117 13996 0.7279 13524 04062 0.2514
1.1619 1.1966 03785 13219 0.1826 0.1938
0.6316 0.8098 0.7952 0.6551 0.3138 0.1051
0.8050 0.8004 0.4025 1.1601 0.1224 0.1167

KBRS TR - 7-0-B-D-H) %) i 1
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73
ENN
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Table S Eigenvalues and total variance explained of

extracted components

R PSAEE TETTERE/% BRI ETTERER /%

1 3.210 26.747 26.747
2 2.983 24.856 51.603
3 1.554 12.951 64.554

Z BTN AE TR 2R, BOAS I 936 BT 3 A 3 oy AT
SN, 45 B LB 2. Ak S1.S2 A1 S3 LA K il
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252K A 2 By AL RS 22 S K, P b 2 0 B S 2R
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Fig.3 Venn diagram of COVID-19 targets of S. baicalen-
sis stem-leaf
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®6 HEEZZEMIAS T COVID-1958=
Table 6 COVID-19 targets of S. baicalensis stem-leaf

5 B JP 5 LA FPs PR 5 LA JP 5 PR
1 PTGS1 7 BCL2 13 MCL1 19 FCER2 25 IL6
2 PTGS2 8 FOS 14 L2 20 IL13 26 CCL2
3 NOS3 9 BAX 15 SERPINE1 21 APOD 27 CXCL8
4 BCL2L1 10 RB1 16 IFNG 22 NOS2 28 EGFR
5 CASP3 11 HMOX1 17 1L4 23 PPARG 29 MAPK1
6 RELA 12 ICAM1 18 CD40LG 24 MAPK14 30 IL10
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Fig. 4 Drug-compound components-targets-disease network

RT MEXET R RERIFEE
Table 7 Key nodes of network and its topology features

WEAR AR WAUEE AL

COVID-19 3] 30 0.428
TR &3 %ix 20 0.152
Y NEEEN (L E=5%y 19 0.140
WHEFH (L a=35%:x 14 0.083
RNy 2 10 0.086
PTGS2 A FH T A 10 0.103
AR &A% 9 0.030
CAPS3 1 FHEE 6 0.026

. W B 5 A %, CASP3.IL-10. MAPK1.PTGS2.
CXCL8.IL-6,CCL2.IL-4 %5 JE {8 & & i T H & 40
R, 7E PP 2% oG MY 2R L AT e 2 B8 5 25 BT
16 COVID-19 [ R BEAE FH#E A o
2.11 GOINKREMKEGGEEREE N

Vg 245 W R 5 T A B 555 4 380 (1) 30 A B A1) G B
3K F H R & 5 5 A Bioconductor 4= ) 15 & B At
£, LA P<<0.05 #£4T GOKEGG 73 M7, %t Bh AE 45 i ]
PRAL AL EE , 3R B3 25 25 5 COVID-19 ¥ 7E B Ok
REERMLHI A DR R & FEidk. GOE

5 BEXZM5COVID-19 X548 5 PPI M4
Fig. 5 PPI network of S. baicalensis stem-leaf and COV-
ID-19 intersection targets
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N & e H s & PAESREHET  IER H RIE & 2 %
T CECRT 200, 85 R W 6. HEA B EERT, 35 2
B AT ] BE I X L AR W) AR AR X COVID-19 77 42
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Fig. 6 GO enrichment analysis of key targets
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Fig. 7 KEGG pathway enrichment analysis of key targets
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A (SARS-CoV-2-S-RBD-ACE2, PDB ID: 6lzg) &
A PyMOL, il B 7K 53 ¥, U I & . {£ Pubchem {47
JE T B2 WA Ry - B - 0 ) % v A 2
4y K 4Rl PR T8 97 COVID-19 25451, S N
Chem3D ¥ {L . PDB i K. ¥ UL L&A
AutoDock Tools 1.5.6 F£ 5 , ¥ I Ji& -+ FoL a7, 49 IC Ji
TR, A S PR BN T e % , R A7 pdbqt b
o, ME X ALK . 18 4T AutoDock Vina #1743 T
X . MEHUAT 43 i Caffinity B 5 KD (0 # G A
Nt BER G, B PyMOL 2 5 X 6 482 ¥y % 0 47 7]
AT T o B Tl 14 B o0 0 e 45 R L Ph 45 B R

Hh, e XSS G RE BRI B R 1) 25 A D90y 1%
g R, 456 A /N Ul BH 52 A TG A 2 TR) SRR )
K, ER WL HE 8, HEK 8 A Al, 254102 i 77 -
B R0 PN 2 A A2 B B S A RERS) /N T =5 kI /mol, B
5 SARS-CoV-2-S-RBD-ACE2 S B U 4 Grid it o
3 g

TS R E H F 3 #2478 COVID-19 [ H =
e R T BHEERH . Z2HEAEY IR
FE] PR RS TH AR ER, B4R 2 2 = A AR W B A T AR
(B % E R4y, DRI B T 7 E ) B RIR 2 5 AR
o ALTE - P AS = - st N Ly 5 s B

R8 10T LZMSFI4TLEZGNLEERE

Table 8 Binding energy values of 10 ingredients and four recommend drugs

&Y CAS5 FHXF 23T o b3 44 g/ (keal-mol ™)
PN 491-70-3 286.24 C,sH,,0, —6.6
TR 520-36-5 270.24 C,sH,,05 —6.2
WER 491-67-8 270.24 C,sH,,05 —6.0
T 27740-01-8 462.40 C,H,0., —538
P NEERCRES 5373-11-5 448.40 C,H,,0,, —5.7
i3 3 -7-O-B-D-H] 5 Wl e 1 578-74-5 432.40 C,H,040 —5.7
WIEEF 632-85-9 284.26 C,sH,,05 —55
WP 331-39-5 180.16 C,H,0, —53
FE Ak 36791-04-5 244.20 C4H,,N, 05 —53
R B R 1135-24-6 194.18 C,,H,,0, —5.1
X A BB 501-98-4 164.16 C,H,0, —5.1
T IR e 50-63-5 515.90 CysH;,CIN,O4P, —423
FIFEH 155213-67-5 720.90 Cy;H,N,OsS, —3.8
UL 192725-17-0 628.80 Cy;H,N,O; —3.6

El8 SARS-CoV-2-S-RBD-ACE2E&#5HFER.ES
R ABERMNESZHBEER

Fig. 8 Diagrams of interaction between SARS-CoV-2-S-

RBD-ACE2 compound and apigenin, baicalein, luteolin

and wogonin
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