Traditional Chinese Medicine HEE2Z, 2023, 12(6), 1298-1308 h'ansixmi
Published Online June 2023 in Hans. https://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2023.126194

>
-

=

ETMEHEE B 57T F I ERARERR
F BB LAETT REREER LG

WERW, # AT, & &, KAM, B B

REE[ V=2 PN o a7 e R v
2L BR 2K SRR R R B AR RE, AL BN

«
b
P

ks H i 20234F4H17H; FHBEM: 2023%F6 A12H; kA HM: 20234F6H21H

wm B

T MG K TR AR BB OFHIRT RIRERANS . ik B TCMSPEEERE, REE
BB ORISR D K AR RE A, R UniProtdE B TERE s 2 FK . ZEOMIM. TTD. DrugBank-
GeneCardsEHE FEH R R RIRAEREE & . BAELZVenny BB F &, BREE B OZIETT RIRFIEE/ER
S, KREREIK/ERE S R String R EMEPPING, &R RS E S\ Cytoscape3.9. 1317 &
B B IR EUZ R, FRIEEIR - 24 - i - BER M4 E . I MetascapeF &2 HIX A S5 04T
GOEHEMT RKEGGEB EEMT. B L K R AutodockKA#AT - FIEERIE. 455R: B3]
FREBOHBBT1841, R2491, RIBMHIER17011, EL RIS, 24K 08ER. BEST
B2G0% H1567%, KEGGEEZ185%, FEWRMETHIMIA - RAHEIEHER. TNFFSERE.
STINBERER, EREERS SHISEEREARFNGETENE. &8 SAVIPRATREE LG
RLEEZ S SRR ZEBIBTRIR, NERAGHR P ARE T —E5%.

x1d

The Mechanism of Action of Banxia Xiexin
Decoction in the Treatment of Insomnia
Was Explored Based on Network
Pharmacology and Molecular

Docking Technology

Kangli Xie?, Li Zheng!2*, Min Yu?, Yuetong Xu?, Chao Yang!2
EIES .

XEF A R, AF, KRE, BRAE, BB, TSI R IR AR B 03 ia T RIREAE R AL
#[]. TFEE2E, 2023, 12(6): 1298-1308. DOI: 10.12677/tcm.2023.126194


https://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2023.126194
https://doi.org/10.12677/tcm.2023.126194
https://www.hanspub.org/

il e

The First Clinical College of Hubei University of Chinese Medicine, Wuhan Hubei
’Department of Geriatrics, Xinhua Hospital Affiliated to Hubei University of Traditional Chinese Medicine,
Wuhan Hubei

Received: Apr. 17", 2023; accepted: Jun. 12", 2023; published: Jun. 21%, 2023

Abstract

To explore the mechanism of Banxia Xiexin Decoction in treating insomnia based on network phar-
macology and molecular docking technology. Methods: The active ingredients and their targets in
Banxia Xiexin Decoction were obtained by TCMSP database, and the target names were standar-
dized by UniProt database. Relevant targets for insomnia were searched in OMIM, TTD, DrugBank,
GeneCards databases. Using online Venny mapping platform, the potential targets of Banxia Xiexin
Decoction for insomnia were obtained. The obtained targets were imported into String database
to construct PPI network, and the protein interaction information was imported into Cytoscape
3.9.1 for image optimization and core gene extraction, and the disease-drug-component-target net-
work map was constructed. GO enrichment analysis and KEGG pathway enrichment analysis were
performed for intersection targets using Metascape platform. The core components and targets
were verified by using Autodock software. Results: 184 effective components of Banxia Xiexin De-
coction, 249 targets, 1701 insomnia related targets, 95 intersection targets and 24 core targets.
Enrichment analysis showed that there were 1567 GO entries and 185 KEGG pathways, which
mainly involved the neural active ligand-receptor interaction pathway and TNF signaling pathway.
The results of molecular docking showed that the active constituents had good binding activity
with related targets. Conclusion: This study preliminically indicates that Banxia Xiexin Decoction
can treat insomnia through multi-component, multi-target and multi-pathway, which provides cer-
tain reference for clinical medication and further research.
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1. 518

SR B (insomnia) & — i L (0 BEAIR PR A%, = T DS 5 T 45 458 110 N e R A () e IR 24 4 DR 93 3
M AR BN o R B [1] . TR R B N 10%~15% [2], 2 %)™ 5 2 AR R IR AT 748 10 4E DL
oy KRR AT P S R A TE . AR A S OB, (LR S SRR, RIS AT R 2 AR
RGN, 45 BE AL 27 R UTE G H[3] [4]. H AT, JHRAIAYT £ B R 259016 77 fLe #y 7 i 4
Tk, WWIK—Z 2R 97 R R R 2R3N (BZRA) SR B 3 32 ks ). B B EE R
PUINAR 2555, {f X sk 2 nl DG BERR, (HARREYR B, HKWIHZ 57 A YA RN AR
FAPE[S]. HEEATERMINIGT LA 25y 250 ZMESERES, KRN Z S/, FuGER
MR 77 T B A R AR
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TR 4%

SRHE R T A% Gl 2 “ AR (Yl AR AR “AMGHIR” “AGIE” AR “H
AR ZE[6]. FAEPITZAEA (R « WReRD) Bttt 17 “ BAMMEAZ” KER[7], oS
THBHONREZAE T EHOATHE X, B RAFERIE TISAT MEURIR . B AW RN 2 " 1« 5 7,
ARIRBH TS, MEPEEERE “H” . ZEENBEMRGHNEES. (RIX - K50
i “KRipMaEETE. 7 [BIIRIIRRY], Tt RS E B ARG BERXUAEERILE], &
FORS A R 20 0 53 55 LA I 2 SRS IS 25 L i 55 P AR 2 R e AR AL, T A T - Tl
BETTRAN B iz s A 3 WA ThRE,  BE— PR RS RRES, I AR IRSE RS M R (9], FH G L
H (ER) , R, mX. F£. AS. Wi, B, ORAR. EERAEH0], FEBEOHR T
AUV FRITIREE K B RGN, AT F 67 R IRE . FR 50T RIRECR EE,
RS FImPRBIE T, FEARAE FIHL] i AR ] B

W2 25 B2 (LU R R BAR AT 57 T A0 % 2R, TR SR A 4 1 f R, 8
WL FTRAAC I iR s T 25 s R BE R Z R SR R, T 2y R D7 RS iRt T
BB, AT IRIRGS B SRR TR IR S . AR AL T R 25 B 5 R TR
WHFE Tk, WL =S A BB B AE R, M HR T RIR AT RE A5 5 3 BE S A FIBL AR,
N JE SR UG T RIS AL 24 B2 Al AN 225 4

2. MRE 5%
2.1. ¥ EBLZPHEMR Y R EXB RN S TFE

FEEGOHHEE . ik, EE, TE. HE. AS. KELHRAGMAHR, Aotz R4
2 B8 AN 23 7 4 (TCMSP, - https://tcmspw.com/tcmsp.php) ¥t Fik 7 Bkep 254 N, LU IRZEZp A
FH % (oral bioavailability, OB) > 30% 1 2 #AH Bl (drug-likeness, DL) > 0.18 & 43k 47 i % 153 21 % 2590 1)
RO S AR FHRE 5, 33 UniProt (https://www.uniprot.org) ¥4 B4 LI “Reviewed” A1 “Human” 1
R E S A bR HE A AL P 3545 5 4 B RORH DT TRC (R 2R 1A

2.2. KEREXHELHTEE

iz f OMIM (https://www.omim.org/). DrugBank (https:/go.drugbank.com/). TTD
(http://db.idrblab.net/ttd/). GeneCards (https://genealacart.genecards.org/) 44 7 LA “insomnia” 15 A5 g ia] ik
AT R IR CHE 50, A Uniport Hdfs 26 SO (88 mUOgEAT AR AL AL 3, B 25 5 0 Im BRI i s
PRI T, B AT B IR (1 AH SGHE £

23. REHYSHEHREZEER

S “2.17 WA R ZYIETE RS RS €227 WA RIMEFEIEN S AELLET 4
Venne2.1.0 2R, FEEH A TEREFFELR.

2.4. $ 2B - KIRFL s PPI PI4EHE

¥ “2.37 BT ME R HE S 2 N STRING %4 J# (https://string-db.org), K AE M) Rl 2R %52 M
“Homo sapiens” , H/NHEAEHBE BN “medium confidence” (>0.4), 1825 A8 A EAEHE B,
TRAEHAEM S J TSV #5311 PPI £z, 1% PPI 5 505\ Cytoscape3.9.1 #EAT B ILAL, FRIH M
& CytoNCA #fiff il B &%) DC. BC. CC. EC. NC Al LAC $fti, ik 5k 45T A B = s
VE R 55
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2.5.GO K KEGG EE4#H

FIFH Metascape £4% F (https:/metascape.org/) 52 £ 42 s 43 il 14T KEGG 15 5l % & 540 Hir Fll GO il
BE AT WAtk $E H.Sapiens, 4T Custom Analysis, # & P < 0.01, 3! KEGG ¥l & GO ¥ .
GO s 3 ANJ7H: 2T Ihfg(molecular function, MF). 24> (cell component, CC)FIA=#pid #4
(biological process, BP). KEGG i & [Kl 5 A= 1) 2% il % (1) ¢ RFAT 4047, R7n SR EL R o] ge 2B 72, JF
159 31 55 S IR O B S P8 AE AL wP AT e M B K R B o 8 AR AR 45 AE 28 T A (www.bioinformatics.com.cn) #
KEGG 4 K GO ¥l #HAT vl MAk b, 4 KEGG ik & £ & GO U4y - TIhfe. A9
HE=4—K.
26, MEEESUFM “HRe - B - BB FERIHE

¥ €207 BURARMA SR B “2.37 TR ISR A % KEGG & HT TR BIHT 20 4%,
iz F Cytoscape3.9.1 B at “ Rl - BT - iR ” MK, Friz FHEH Network Analysis 73 4T1% 9 4%,
15 195 HH B M 0 o
2.7. FFRIE

H542.6 7 THFRTG I S8V MR 1 /N FRCAA, A TCMSP i R #3431 MOL2 % 3,
B “2.4”7 TSRS O SAE 2R E 1, M RCSB PDB %4 2 (https://www.rcsb.org) T % JCHe 40 & 2
) PDB #% XL, 5 PyMOL #1 AutoDock Xt 8 F 45 iE AT 27K A S5 454 , i F AutoDock Tools
1.5.7 BAFMFA G JG RAF N pdbat #838, ARG HEAT 0 T6HE, R PyMol B0 45 & RE RN 4L A 2
AT AR .
3. &R
3.1 REBLHBRB S RHEE S FEE R

iid TCMSP %tdfi %, LA OB > 30%#1 DL > 0.18 JAARHMEFLLIEIER 7>, AIBRE A H R, %
350 184 MEPEMSY, AR 124, HE 114, 8WE 324, TE54, HEes N, AZ 174, K
HA9A, HVEVERS WA 1. B 1R, BOER. MR, SHEE. BER. LEH. B80S N2
Z3A (K RT3 o [RIINT YT I 2 R 23 AR SR A P A5, R UniProt 500 P s 24 0 RS DA A FR) 2 R 44 7K
LEREEHLA, AR i RESE ] HRL AT 249 4.

Table 1. Some of the active ingredients of Banxia Xiexin Decoction

® 1L FEIELARSIEMRS

S FFRRMOLID &% Compound  ZAEWIFIFHE OB% 252451 DL SR Source
MOL000787 Fumarine 59.26 0.83 KE, NS
MOL000098 Quercetin 46.43 0.28 KA, HEL,
MOL000449 Stigmasterol 43.83 0.76 RE, wE. A\Z
MOL000422 Kaempferol 41.88 0.24 B, Az
MOL000358 Beta-sitosterol 36.91 0.75 KA, #HE, NS, T, ¥E
MOL 000359 Sitosterol 36.91 0.75 WE, TE, HE
MOL001454 Berberine 36.86 0.78 Wi, KE
MOL002714 Baicalein 33.52 0.21 WA, LH
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3.2. KERABEERES

@it OMIM. DrugBank. TTD. Gencards i 2 %) S HREE ;b AT e, Zoad il 26 8 J5 3L A3 3050
AHSSHE A 1701 4

3.3. ¥EEBNAARTT KRB EERER

A6 3.1 A LT (R 215 3.2 R AR IS A I HE AR PR R 22 P £ Venne2.1.0 415 B P
FENZTARR A 95 4, WA 1.

¥BEUHERER KIRARIRIES

1602
(86.5%)

Figure 1. Intersectional targets of Han Xia Diarrhea Heart Soup and insomnia

L R EELHMKIRAZ S
34, $EBILHATT RREBELR PPI MEHE

Figure 2. Gene network diagram of the intersection of Banxia Xiexin Decoction and insomnia

E 2 $EBL75RRTEERMEE

DOI: 10.12677/tcm.2023.126194 1302 s


https://doi.org/10.12677/tcm.2023.126194

Figure 3. Core target map
Bl 3. Bl

WA BN A BRE R AL 2 STRING R/ &, 193 PPI W4 A {5 5, iz Cytoscape3.9.1
HATEGRL, W 2. M ERILEE 95 N1, 951 4, T34 Degree {H 4 20.02. AT ok,
B BRIR R 7R degree (R, 1 HOH L B0 EBRIRARER Y 18] QIR BB o o b 0 AT BT 49 0, 73t BC
CC. EC. LAC VLJ degree [+ {7 %4> %I}y 40.58570361. 0.487046632. 0.047061466. 7.6. 17, LALN
FAFILIFIL Y 24 NERL, SRR AT RER B V5.0 RIEME OGS 2, WK 3.

35. GO EEEE TR KEGG EBREESTER

FIFH Metascape - & X2 B V5 0371697 KR I EAE B 20T GO ThRkE &0 KEGG @i &
BN, IR P <0.01 IR, 135 GO 4 H 1567 %%, L CC79 4, T I Z8fi )5 i (postsynaptic
membrane)., fiE{X,(membrane raft). 5214k & &%) (receptor complex). 23 & it 2 il (glutamatergic synapse)<%;
BP1340 4%, L KA MR &1 5N (cellular response to organic cyclic compound). {42758
fis A% 32 (chemical synaptic transmission) . X 4= il 1) ) i (response to xenobiotic stimulus). ML fE¥£ (blood
circulation). X 4L R4 ) S i (response to oxidative stress)Z; MF148 %k, -8k b fheg i Jif 52 1A% 1k
(neurotransmitter receptor activity). G & & 32 7435 1% (G protein-coupled amine receptor activity). JL%%
Ty it 45 4 (catecholamine binding). L2 & 454 (heme binding). &45 & (amine binding). %4k i8 JF B 14
(oxidoreductase activity)55, XfACE E2% Hiz MRS AL TR GO @ik & £ i iRE, WK 4.

KEGG 8% & S0 ML E 5 185 245 S, £ Z9 KR A3 ik 35 A A 4k (Lipid and atherosclerosis).
FRZEMERCAA - 32 44k H.AF F (Neuroactive ligand-receptor interaction). 4k %30 - 5244 3% 1k (Chemical
carcinogenesis-receptor activation). J Ji: ()38 % (Pathways in cancer). TNF {5 538 % (TNF signaling pathway)-
CGMP-PKG & il #% (CGMP-PKG signaling pathway)s , 45t 8 22 (1) 5% H iz A 5 72 26 T R 2: ] KEGG
W E A0, WK 5.
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Figure 4. GO function enrichment analysis
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5. KEGG B EE ST =IE
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Figure 6. Composition-target-pathway diagram of Banxia Xiexin Decoction

6. FEBILIAMS - B - BIEE

Table 2. Table of key active ingredients
2. KPEEMRST

5 FHRIR MOL ID 1k&4) Compound JE{# Degree H=Y1F F EE 0B% 2251 DL
MOL000098 Quercetin 89 46.43 0.28
MOL000358 Beta-sitosterol 52 36.91 0.75
MOL000422 Kaempferol 36 41.88 0.24
MOL000449 Stigmasterol 27 43.83 0.76
MOL012921 Stepharine 25 31.55 0.33
MOL002903 (R)-Canadine 19 55.37 0.77
MOL002714 Baicalein 13 33.52 0.21

3.7. FIEER

B ) degree {HHFAHT 3 MURZ 0BRSS ATKI. IL6. TNF S5HE4THT 5 HIA RO80% O B it e &
(MOL000098). -4 £ % (MOL000358) . 111 5 3 (MOL000422) . & {4 i (MOL000449) . H#% 25 #k(MOL012921)
BEAT A>T, BB MEAC T ROk, IR Excel Bt ias BAHI A, WK 7. —IN, A Re
N, ARG AR B BE TR, AR . TG RN, O RSO R S A R 1 2
ARES1, Hp A 8IS ATKL. p-A 8BS IL6. T HEEES ATKL 4545 Re8im, I Pymol #3543 %ot 422
AIRLAL L] 8~10,
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Figure 7. Molecular docking thermogram
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E 9. p-AEEES IL6

-4.50

-5.50
-6.00
-6.50

-7.50
-8.00
-8.50

DOI: 10.12677/tcm.2023.126194 1306

RS


https://doi.org/10.12677/tcm.2023.126194

il e

g__ U
Figure 10. Soysterol and ATK1
10. SEEES ATKL

4. i

FRHRAE A —Fpds DL RRAR RS, R4 RS T N - Sk - 5 LIRA . 2 E. 5Bk, Ma
JK ZBERRBR p Sk T BR A A p 2080 ot IR FIAR R 2R | AT ZI IR 38 D2 SRR AT IR - DA B 4 221
IS ZR-6 FiRE PR HE PR 1~ S5 40 M DR 7 915 MR 5 A 25 R AR S5 R 3 DR [12] o AR R 23t AR IR ) R
AN =R R BN ER, BREREMFFEFR[13]. PSR (EHNE) Hatsel 7% 1w
HUME 8 AR, BB [14], INARIRIEAEFESW LEAE, DWORZ, RS E . IHZE
Ao TRERMERR | DASEZ R/, TR E IR 2 o AT 7T 5 EE AL X 4R 25 B2 RN o T R R, R
N B 5 0imiaTT RIR T AEAE ML o

W& 25 2R 2E IR, W, - 8. ILREY . 5 8IS 184 R IR TT RIR T LRI 1 L4
W LRI EE R EY), BAADUR. PUE. PUBFICRT a5 2 FE RS, R s A
AIHIER, BA—edce EIR/ER[15] [16], CABFFERM, LZREyx 2R3 5 RS i i
B EN . p-4 8] DUBL ML BERE, S0 GABA M Sfilill, WA E RE T, Nk
&, PEEGRRESEB A ATP &, MRS ME iR T:, n] D] NF-«Bp65. p38 #1 ERK iR
b, WM R AR A R4, PRPEIE[17]. BSEIRY, O EEE RS ER,
FREA T GBI ERAT IR, FIBOE A D H AR EETE . B -2k T RR(GABA)K T, N
(DA). W, IRIAIEE T-o (TNF-0)s  ZEEAHBRIEAE(AChE) /KT T RS IR, i i ThRE[18] -

45 PP MZE 3 il R ATKL. IL6. TNF S50 BEE il ATKL ZERZntd (1) 22 208 - 7R RE E
A, TR RSN R AE SRR R T A S I R IR, XA R IE R R B R RE A R E 2,
WKL, TR R RIRAEFE K B ATKL BRIE R T, MEREIREGE 5 ATKL 08 B & N %
[19]. AWFAR, KIREGIELL SOE IR RIA M TGOS, W IL6. MR SER T KEMSLINRH, TNF
Z 5REARATT, BT — SRR B R, SN A A TR, QRS T A AR S R
B FMEE IR T A R20].

KEGG 8% & E£ 0T iR, LEIELZHIRIT RIR T B LA EIGERCAR - 2AAHEAER . fRFURI3)
K RERSA . AL EUE - 2R . EAERE . TNF 15 5845, M ERciE - 240 HAEH S5iE
IR EAENRAE G, R Ioft S B E g, H R N iR BRI 1) 7 N 3= i
2R R AEAEF[21]. Sk 2 52 ma KM 2 Bk AL i, 530 ok ks A A A4, 7 B 5 S0 1 o e A s AR 3R
WHE, fioHIURIR. BABUE. G2 R EIX - RAIIGIRRIL. TNF I8 2 50 5N 1) 5 258
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P, IR BT TR, A 7T R B K 2 BRI B 2 A AG I AR, ol T R e
MR[22]. 7 FriEasRER, WER. B8R IRBMEEER, 5HEE ATKL. IL6. TNF FHA
BUF RS, Rk BECHETER S SEEARES S, PURIERST RIRMIEH .

ARG N A R, i W 2% 23 2 BRI R T B S i ] LB IS 2 AN E PR R
oy RAERIHE A, T 2 g L RE R T 2RHR, A EIE OA GRS AR HE T 5%,

EHEWHE

WJ2023M097 b4 DA (@ EZ 2023~2024 ST LITH; Z2Y2023Q010 #idtE R E HH
2023~2024 FJEHERGFFENATH
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