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Abstract: Objective To explore the mechanism of Baizi Yangxin Pills in treatment of insomnia based on network pharmacology and
molecular docking technology. Methods To collect the primary chemical components of the Baizi Yangxin Pills through the TCMSP
database, and screen the target by ADME. GeneCards, OMIM, PharmGKB, TTD, and DrugBank databases were searched and utilized
to collate insomnia-related disease genes. R language program was applied to take the intersection of drug and disease targets and then
uploaded to STRING platform to construct PPI network, and Cytoscape software was adopted to further discriminate its core modules.
GO function and KEGG pathway enrichment analysis of intersectional targets were performed based on the R language interface.
Cytoscape system was implemented to build up the network of “active components of Baizi Yangxin Pills - insomnia genes”, and
CytoNCA tool was used to diagnose its key ingredients and core targets. AutoDock suites were adopted to carry out molecular docking
validation of network critical components and targets, and the PPI core modules were traced back to their linked ingredients to conduct
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secondary mining of potential compositions and targets. Results The effective components of the Baizi Yangxin Pills, such as
quercetin, kaempferol, luteolin, baicalin, naringenin, (B-sitosterol, stigmasterol, 7-O-methylisomucronulatol, 7-methoxy-2-methyl

isoflavone were selected. The therapeutic targets of insomnia are PTGS2, ESR1, PPARG, PTGS1, etc. Each target has strong docking

activity with the corresponding components. Biological pathways mainly involve neuroactive ligand-receptor interaction pathways,

neurodegeneration - multiple disease pathways, lipid and atherosclerotic pathways, etc. Conclusion This study elucidates the potential

mechanism of Baizi Yangxin Pills intervention in insomnia with the mode of “multi-component, multi-target and multi-pathway” from
multiple perspectives, which can lay a solid foundation for the improvement of its quality standards and in-depth investigation of its

mechanism.
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Table 1 Active ingredients in Baizi Yangxin Pills

MOL ID A OB/% DL KR
MOL000006 ARBHEER 36.16 0.25 W5
MOL000098 Wit 5 = 46.43 0.28 . HE
MOL000211 HHENR IR 55.38 0.78 RAEA, W, HE
MOL000239 ERER 50.83 0.29 R, B
MOL000275 P T R 38.71 0.80 R%
MOL000276 FEIRER 35.11 0.81 IR
MOL000279 G 55 P 37.96 0.77 R
MOL000283 A A 40.36 0.81 REE
MOL000289 IR R 33.63 0.81 IR
MOL000290 IR A 30.61 0.76 IR
MOL000291 REHR B 30.52 0.75 IR%
MOL000292 IR 3R C 38.15 0.75 IR
MOL000296 HEBEEHE T 36.91 0.75 RE, HE
MOL000300 LA FLIR 44.17 0.83 IR%
MOL000354 FRER 49.60 0.31 . HE
MOL000358 B+ B B 36.91 0.75 e N |
MOL000378 7-O-H B 450™ &1 ik 35 g 74.69 0.30 HE
MOL000379 Bk ViThoati 36.74 0.92 S
MOL000387 B2 U i 31.10 0.67 HE
MOL000392 FITEMAE R 69.67 0.21 ., HE
MOL000417 FEE R 47.75 0.24 . HE
MOL000422 TS 41.88 0.24 . HE
MOL000433 R 68.96 0.71 &, 'K
MOL000449 [SRSTIC 43.83 0.76 FH. HH, 5
MOL000497 HEE/RE A 40.79 0.29 HE
MOL000519 FARAE 31.11 0.32 FH
MOL001484 N 2R 75.18 0.54 HE
MOL001521 SEINASIR 3341 0.77 fRAA~
MOL001522 5, 257, 42.35 0.24 fRAA~
MOL001525 A N 36.91 0.75 TR~
MOL001527 R EH A 34.96 0.62 fRAA~
MOL001539 P A IR RK 67.28 0.79 fRAA~
MOL001542 EEESE 31.83 0.75 R~
MOL001546 TRZ=T, 4153 0.55 R~
MOL002135 A 40.60 0.51 =
MOL002140 LN 65.95 0.27 =N
MOL002151 VE IS R 47.66 0.24 k=2
MOL002157 I 250 P B 4231 0.71 JIE
MOL002311 B R 90.78 0.67 HE
MOL002565 Uik VIh 49.22 0.34 HE
MOL002670 KYgET 35.64 0.81 FE
MOL002714 WER 33.52 0.21 FEH
MOL002776 AT 40.12 0.75 b
MOL003578 PA ] ol 38.69 0.78 FE
MOL003656 TP B B AR 51.64 0.37 HE
MOL003896 7-F AR ik -2- F L S S 4256 0.20 W, HE
MOL004328 i 59.29 0.21 HE
MOL004492 L 38.72 0.58 W
MOL004814 S 31.94 0.42 HE
MOL004827 FHESHE B 48.78 0.55 B
MOL004833 KERER 32.01 0.45 HEr
MOL004835 ) SR E A H 61.60 0.19 HE
MOL004855 H R R 63.58 0.47 HEr
MOL004860 HHEHFE 32.89 0.27 Hi
MOL004879 ¢ B a4 52.61 0.47 HE

MOL004882 HEE 2 33.21 0.36 HE
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MOL ID R OB/% DL KR
MOL004885 R b R 52.47 0.54 HE
MOL004891 R R 80.30 0.73 HE
MOL004903 T 65.69 0.74 HE
MOL004904 HEMWRES R 80.36 0.65 HE
MOL004907 HeH Fge 61.07 0.35 HE
MOL004908 FeHFow 53.25 0.47 HE
MOL004910 FeH 52.90 0.31 HE
MOL004911 FHER 46.27 0.44 HE
MOL004912 b S 52.51 0.50 HE
MOL004915 EHE R A 43.28 0.37 HE
MOL004917 WH R 37.25 0.79 HE
MOL004924 I KA B w 40.99 0.95 HE
MOL004935 LR R 34.88 0.41 H
MOL004948 SEH R 44.70 0.84 HE
MOL004949 S R I 4517 0.42 HE
MOL004957 SRR R 38.37 0.21 HE
MOL004980 K REZERH 39.71 0.33 HE
MOL005000 HET G 60.44 0.39 HE
MOL005001 HETH 50.10 0.78 HE
MOL005008 HEE R A 41.28 0.60 HE
MOL005016 7R 49.95 0.30 HE
MOL005020 EEMEHEERC 53.82 0.37 HE
MOL005321 FEAZ B A 65.90 0.34 e
MOL006554 TH S BT 38.40 0.77 W
MOL008400 WEWE 50.48 0.24 W
MOL008411 11-F25 22 G Wil B 40.00 0.66 e
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Fig.5 GO enrichment analysis and KEGG pathway of the action targets of Baizi Yangxin Pills in regulating insomnia
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Fig. 6 Network image of the active ingredients in Baizi Yangxin Pills and insomnia regulatory targets

®2 HTFHFORIR KRR XML

Table 2 Key medicinal ingredients of Baizi Yangxin Pills for regulating insomnia

MOL ID EYBFE i B BEE
MOL000098 Wil i &= 34 5 672.932 405 0.467 625 899
MOL000422 1L 23y 22 2112.199 533 0.440 180 587
MOL000378 7-O- FEL R ™ 1) 1 Y5 i 22 975.063 412 0.448 275 862
MOL003896 7-F 4 3 -2- F 3 S T ) 19 611.606 273 0.442 176 871
MOL000358 B-45 i 18 1224.493 780 0.432 372 506
MOL000449 oA 16 3833.517 867 0.446 224 256
MOL004328 il 16 3145.014 935 0.432 372 506

BRRM. EEAL. AR BEHER O <
THE LRIRIRAEDR, IR AL I 13 TREY
M, Hin IR0 g, S @i, R
A SRR AN I EE AT 2 AR AL I

RERPT 0 IEEZME . SO R
FROAMIT T A RN KBNRH . TR
TR 28 A ANE T PR HURIR AT S ALR
KPS MBI H, RHFEAMIANE ., S
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R3 HAFFRORIFIRRRENZOIERES
Table 3 Core targets of the Baizi Yangxin Pills in regulating

insomnia
B & N bl
PTGS2 108 14 401.8754500 0.647 840 532
ESR1 84 4 269.766 691 0 0.460 992 908
PPARG 69 3589.135464 0 0.476 772 616
PTGS1 61 5038.3633510 0.493 670 886
GSK3B 60 1748.991 5300 0.395 537 525
ADRB?2 41 1701.246 9710 0.428 571 429
ADRA1B 29 631.185212 3 0.387 673 956
ACHE 28 666.198 888 9 0.383 104 126
CHRM1 25 506.140 981 7 0.381 604 697

WKL MIE L), 207 34T FRIL. 2z
Ty, HA5 “ARR” ZWHLIZE—MRE, SO R
RHRAEI 24477

I P AT AN S HOT A
SN 929 1 R € o 1 P 1158 ST TN /i NI NEEL S8
R MR -4 I R 7-0-H2E 574
S K 7- VP A R -2- PP R S I T O AT
TIRO A RO, A R A2 G e I R B AT
BN 2R AR, HS 2 0RE s R BT
o, SRIETTRIBCH B 5, TR0
AL BT etk ', fFEx5FpE Lk

T4 HETFHFOAFBERS SRV RNESRED

Table 4 Binding ability of the active ingredients of Baizi Yangxin Pills to the core targets

754 el (keal moL™)

HA

WA= R 7-O-HRF MBI YR 7-HEIE-2- I RO B Y G AR
PTGS2 -9.6 -9.2 -75 -9.0 -9.2 -98 -9.1
ESR1 -84 -9.2 -6.7 -8.6 -7.8 -81 -9.6
PPARG -8.6 -8.3 -7.6 -8.4 -9.9  -101 -80
PTGS1 -8.9 -8.8 -8.0 -8.1 -7.3 -77  -87
GSK3B -105 -8.4 -7.2 -8.1 -9.1 -94 -89
ADRB2 -9.3 -9.3 -7.8 -9.6 -8.8 -76 -9.8
ADRA1B -8.8 -85 -7.2 -8.0 -7.7 -87 -7.9
AChE -8.3 -7.9 -7.9 -7.2 -7.8 -85 -7.6
CHRM1 -8.1 -8.0 -7.0 -7.7 -8.3 -93  -7.9

ADRAIB - #iil fr %

Trhgy Q-Maker “HME” “HFATE” “ BRI
SR CRTIE T CBCARIAEE T P DR R
PRI, JEAROE, A B R AT A A R IRAS R/ B

AChE - & {§§

CHRM1 - & {§

B 7 #MFHFROAXBAYRD SOBRRREXHRER

Fig. 7 Representative docking conformations of key pharmacodynamic components of Baizi Yangxin Pills and core targets

HIBEARTE AR, REACHRAR A (], AT (14 /) %< -6
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Table 5 Binding capacity of core targets of PPl network
with associated components

454 Rkl (keal molL?)

B TumE WeE ARGE AW BSE
MAPK3 -8.6 — — — —
IL-1B -7.2 — — —
CXCLS8 -7.6 — — —
IL-10 -6.7 -6.7 — —
TNF -6.9 -7.3 -6.8 —
IL-6 -6.9 -7.2 — —
CYP19A1 -85 — — — —
CYP3A4 — -10.8 — -10.7 —
CYP1Al1l — -89 — -85 —
HIF1A — -8.0 — — -7.7
VEGFA — -75 -7.8 — -7.7

— AR 55 o To R Bk

— indicates that the target is not associated with the component

W e AN AR AW T T E I3 1 S BuR i ]
GABA ¢ £ 4t vl $  [3 ( b 2 15 5 (1 /N BRUE AR AT
NI, A JER B3R Rl A B A S K R 1 X AR AR
TOEE I (HSP) 90 KiA, 3 HSP70 ik, A=
HH R T 3K S B FIR 34 <5 BT 01 25 ()2 B 18], ]
I SRR AL b A2A SZIRGE A R FEMEIRAE F .
W 38 5 F A I B K B AR 2 R G0 AT S K £ T
7 FIBEARFF 2L 7], B EAT R AT Wbt A fe i
A 1200, el Ry 2% AT S AR, 4 < R K BRI 2
M2, />R T, Hoo] o 3 AR 2
FHO TSI EEIRFEASRY, -2 8 B ] S KRR
S5 AR T AR L /N B PR BRI [, AR R AL 75 £ R
W, S8 e 23 P9 (B SR 22 4R 1R 2 1) mRNA 3£

VEGFA - RBEH R

El8 PPI M LR SH XM IS FER

Fig. 8 Molecular conformations of the core targets of the PPI network docked with their associated components
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R RS EPRAL T 7R R .

I TR - RS M PP 4
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GSK3p. ADRB2. ADRA1B. AChE. CHRM1 %3t
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HRN 48 22 J5 00 2 DA N D RE IR 52 T Hh R 5 B AR
FH@A, A L5 398 -5 e R o 5 35 4 DK 251
PPARG [R5 i [l 30 g N\ H BH 2E {2 B IR AP % 22
15 SO 11 R J93 R AFAE B IR SR K R0), PTGSL N 2
Kot T b ) 2 AR M A, AT A
% 2 GREIR T2, GSK-3p £ 5154 5B itk
AT, ST TREAR - SRR AR IZ ST N E
BLILR8), 7] IR S B I B Sy f A A, A
FE () AP R BT ADRB2 24415 S a ML v,
BET 3 S (1 BERYE 2 K BLE . 6 K BT S AH
BEARRIZF 72h J5, W42 1) AChE ¥ M Wl 25 i 1
Jneol, i AR IR EE RS ThRE (HHH] AChE %
%) AIVRYT RARBY, CHRML ik g2 7 Hid iR
B EEHR 1 — A 22 5 H B[R 32 . MAPKS /& MAP
fitg (5 5 5% SIS I AR5y, HBER S BEAR
Frarmt i UM e, HLEAR 335 200 i 1 e
MAPKS3 [ 3Rik 7 012033, CXCL8 7r HFRH %M
HEAR PR BT SR S IE R P RE R, JE Sk
R BLE 20 R - 2 RS T A B
CYP19A1 J& X M4 R GeHH — PP A AT ol Sk i g, AT
MEACES R A s, TES R AR 4 KRR S TN Tl g
75 TS 45 B EAE FHI), CYPLAL HTE T T 535
2 B LG5 5 /)N B A I AR T ) 9 /138, HIFLA J2: 4B
R A A KAE B R h — M E BT
FEERRT, AT A S AR A b a] P B A R AR B8
VEGFA J& —# 5 IfiL 5 A s A0 28 8 A5 A OC A 48
BT, AT, IS5 AR A IR
RO, AT, 2 YRS M TR A T RO AL
VEFIAE s 35 5 R AR I 73 F L SRR 2%

AT FE 70 o0 B W 28 24 30 2 U7 1 5 O TR R
FAR, RHRIRZE G 5T 770 A A O & 18 o
5 X B AR AT T 2 2 R S 3295 K #E R
Al BT 9 MERURT. 9 N ERR LSS T
MBTEERE S . 2 iR 516 B, #1
JR AR S5 1 S S AR S 2 S A OC. @
it GO Uik KEGG & KM, #7750 AL
1 AR K (0 AR 2 R A AR I S B et
FRAY AP M B A SR N . TR, AR AT
X AE 5% O FUIRIRIF J i A HE g 4% 7 v S 5
ERER RIS, B RG22 PO I LA 5
AU S BEARBIEFTT R, AR IR AT 3 5
UE. BB ENL. FERIRLEH]. AR /IN FEOR Sy
TR N5 T LR IR AIR R .
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