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Abstract

Objective: To analyze the active chemical composition and action target of Muxiang Shungqi Pills by
network pharmacology and molecular docking technology to reveal the mechanism of action of
the relevant signaling pathways to produce antidepressant effect. Methods: The active ingredients
and targets of Muxiang Shunqi Pills were obtained by using the Chinese Medicine System Pharma-
cology Database and Analysis Platform (TCMSP) and the Molecular Mechanism Bioinformatics
Analysis Tool Library of Chinese Medicines (BATMAN-TCM), and the key gene targets of depres-
sion were obtained from the five disease databases of PharmGKB, Genecards, OMIM, TTD and Drug
Bank, the gene names of the targets were then proofread through the Uniport database, and the
drug-disease common targets were obtained, and the String database was used to construct the
protein interaction network (PPI), and the Cytoscape3.8.0 software was used to construct the
component-target-disease network, visualize and topology analysis, and the core targets of mux-
iangshungi pills for the treatment of depression were screened. The DAVID database and RStudio
software were used to conduct GO enrichment and KEGG pathway analysis for the intersection tar-
gets of drugs and diseases. And then active ingredients and key targets were screened according to
network analysis results. Finally, AutoDock Tools molecular docking software was used to verify
the results of the active ingredient and key antidepressant targets. Results: Finally, 250 active
chemical components of Muxiang Shungqi Pills were screened, 1838 corresponding drug targets,
and 426 drug-disease targets. From the analysis of the built PPI network and module, it was found
that the 10 gene targets of AKT1, INS, ALB, BDNF, TP53, IL6, TNF, VEGFA, IL1B and ESR1 may be
key targets. Through GO enrichment analysis and KEGG pathway analysis, it was found that the
main pathways for Muxiang Shungi pills to exert antidepressant effects were neuroactive ligand
receptor interaction signaling pathway, cancer pathway, neurodegenerative pathway—a variety of
diseases, cAMP signaling pathway and calcium signaling pathway. Finally, through molecular
docking, it was shown that ALB and Betulin, ALB and quercetin, BDNF and quercetin and BDNF and
Umbelliferone had the best binding capacity, which also said that ALB and BDNF could be com-
bined with Betulin, quercetin, and Umbelliferone to produce antidepressant effects. Conclusion: It
can be preliminarily predicted that Muxiang Shungqi Pills has a certain antidepressant effect, and it
is treated by the molecular mechanism of multi-component, multi-target and multi-pathway inte-
raction, which provides a basis for in-depth exploration of the antidepressant characteristics of
Muxiang Shungqi Pills and elucidating its pharmacological mechanism.
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1. 5|8

FIRISRE A — AP R ARG W B[], RIDWIARL, B 5EBZ NI K#E, W%
%, WA MmEEEES Ok, WA H CARBOEM AR, RE TR, mafEn, mREL KRR
BEHRR, BEEESFHAN Ak BARNEk, JFHAMAETATSI2]. FEEMARAE AW F 1) LT,
FHBAE A BN NN, T A BHE A B — At 2 R3], HAT&ERCA B 3 2 NEA AL, #
U B A, Tl 2030 4, 2R SO ™ BN PAAVEG EZE N R . Rk, #E0iE CiE
S R AT T AT ) R, (H A S AIAE A AR AL AT R 58 4 i TETE 48 74 R FIE R ¥R 7 A
FEVE 2 B, AR TR R DA 250 5 BN BSOS DA I PR L R R B @& . 1M
HR R SAISAE ) B2 A W BAT SRR AR 55, AMXBEAR L s Z2 Al ACRE IR 110 HL B (iR 52 VAR A A 47
[4].

BURZGBLAWE FOR B, 2P i 24 RS # A P K Dhak(5]. hARTT a2 A, £
o 2R P AEBUMRRIRCR . T EEEGRT AL TR0 i S R BRI 5 AL 28 5%
[6]. HHT, A Z M2y ZI7 #t S TRy 7 ARE A RUR, GBI A7), HRAWALZ(8]. iHiE
HL91 FEJEANZ[10]. HERAZ[1115. B8 H T AT T2 AR VAR & 74 250 I R V6T
FIHBAEAT 25 AR, E DR AR A MU AL B A o 26 2 075 ¥ FIMIOAE R AR SR F T el LAl A A R AL
WL, A RpHE— PR TT . L 2522 WK f FE AR FUH 5 WA AR IR R [13], 32y
WALz - ¥R R - BOR KA AR I RS, da T TALL 28 20 A i, o CAT (0 8s 2 45 2 EAT e AN
W25 73 A1 B TR SR AR 25RO E RILAI (1410 RIE, AHTFOREE T M 25 B, R0 TR REEEOR, IR
I 8 A A WAL VT FASAE P 3 1A R AL, DA P B 25 R 5 ¥ 7 SR E A A SR e 2%

2. MRS HE
2.1. KBRS A AL S R HE B9 AT i

RENMV I ISR A ETHIR], EEBARE. &It HE B, TR, 2. B8, F
By JEAb. BT RP 254 . 7E TCMSP (https:/tcmsp-e.com/) il
BATMAN-TCM (http://bionet.ncpsb.org/batman-tem/)H A H4H 28 A1 DLk Hp 24 2504 44 S O8] 7 sl b A7 e
%, ot TCMSP 1S b9 24 1UIRF I EE(OB > 30%) F128 2 (DL > 0.18), BATMAN-TCM (¥4 i%&
FRERNIE T > 20 43 AR R E b 258 1A RORAHE B . R B Rk 2 B3 # KR T TCMSP,
{HI\ TCMSP §7i 1% 15 21 (1) 10 2 5 5338 75 2248 FH Uniport $04% 2 (https://www.uniprot.org/)#E 47 8 1 )i 5 5% B
BN R I M SRR, A B RN 58 IS A R AT S bR v SR I HUE 713K

2.2. HMARRERE XEE R YR EN

PL “depression” {EAZ<4#iH, 7E Pharm GKB (https://www.pharmgkb.org/). Gene Cards
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(https://www.genecards.org/)« OMIM (http://omim.org/)« TTD (http://db.idrblab.net/ttd/)1 Drug Bank
(https://go.drugbank.com/) FL AN B HHE v, AR IFE HAARIEAH G L i, KGR, KBREER
B SH M AT, R AT A R AH S B B

23. AERSAFTHIEEFERERBiFESIRE
K 2 BT 1) 2590 20 40 R B AT A R SN Venny 2.1.0

(https://bioinfogp.cnb.csic.es/tools/venny/index. htm)7E 28 V- & FHEN AT 4L, 15 FHH 2L KIHE 5 426 4>, FH&
FRHE.

2.4. PPI MBI R EE 4R

% 2.3 R 426 DA EE S S NF] String (https:/www.string-db.org/ \fELE TG rh, Y
A “HOMO sapiens” , W E RN “medium confidence = 0.4” , G —NEHEAEML, 451U tsv #5
M7 RAF, T Cytoscape 3.8.0, Xt PPT W& ikAT i ML/ #T 5184 . FFIH MCODE #fifF ik 47155
N, IEFRERASEL, SRIFIT T AR A S K .
2.5. GO EE N KEGG BREEN

AT NS ALV T IR AE (22 SE5E N DAVID (https:/david.nciferf.gov/) £ 28 73 H1°F- & 7, Select
Identifier % $% “official gene symbol” , ¥IFhikFk “HOMO sapiens” , XFHUAIAR 3L [FI#E 553847 GO
KEGG @& &1, Hh, GO &HE M EYidFE(biological process). 43T Hfit(molecular function)Fll
Y 2H 43 (cellular component), KEGG %#fs 5 440 AL N 2 5 E B AR WIS E. BHE P <0.05, 3K
S E LRI HE, FAH RIES 46153,
2.6. “UERS - R - KRS HEE

BT HH R A TS AL B R 24 v I R A R A 2 BG4 DA R S HAIRE SR A B A AH SR B, AE
Cytoscape3.8.0 Kt AL R 7 - S AL - R 28 ]

2.7. FXE

M 2.6 HH g BURE A HE A4 T T AR 2 0 R 9/ o T BAE, B TCMSP £ 243 246 5 7 1) InChIK ey,
£ Pubchem (https:/pubchem.ncbi.nlm.nih.gov/) 1 F &AL B 53 (1) 3D 25445 A 2.4 i 3RAS 5% rh ik B
JE{H (Degree) A 1o IR O BE 55 AE NN F32 48, FIF Uniport 045 % (https:/www.uniprot.org/)f& 2 15 21| &5
¥ 51 entry, £ RCSB PDB (http:/www.rcsb.org/) 845 B o 8% OB s 1 i i 2514, il i AutoDockTools
BAPGZARINE . BRAKERAE, BSZRFIRCAA SO % pdbat #& A 0RAE, TN THED S Ko TS
TER M B SR, Bea i@t Pymol HIARAL T H 45

3. 458
3.1. KBRS AU ER S RS

XTE TCMSP il BATMAN _ A6 28 21 (191 24 (19 RO 22 i o3 IO A0 3 AT 3 2, A 3 297 N
RALERGY, HrP R 534N, &I 18 ANy HEL 93 A4S0 BREZ 20 AN BAR 14 4> WM 45 >0 KRG 22 4.
FI 1440 BN 7 A BUE 11 A, RAEEED] 250 NMEHLERSY, XN 2P 54 1838 4.

3.2. HIAREESE
BT PharmGKB. GeneCards. OMIM. TTD A1 DrugBank i/ ¥s E ILUEESRAT 1833 AN 45 .
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FiE F

3.3. KBRS AR F R 54

H 1838 ANZHWAE SR 1833 ML S SN Venny2.1.0, &SRS 5 426 NI 1).

ARFE M AL B IE

Figure 1. Muxiang Shunqi Pill drug action target and depression target
intersect Venny diagram

L. RBIRS AR R AR R X R EEE

3.4. EBRELE PPI LS

B EN 426 N LE S 5] STRING11.0 [1517E2k /3 #1 T 5 e g 85 SR EAE 4%, 3K tsv
#3, F N Cytoscape3.8.0 13 2IAF S ALPUHIARHE 25 (1) PPT (WL K] 2). Horh PP AR#E Degree (B 471144
B3R5 58 AKT1. INS. ALB. BDNF. TP53. IL6. TNF. VEGFA. ILI1B 1 ESR1, #EJiX 10
AL R R AR SRR ST FIARAE [ BT R A

Figure 2. Muxiang Shunqi Pills—Depression PPI (protein
interaction network diagram)

2. REIRSh—HIEBSE PPI (B A REHE1EFAMLEE)
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FIH Cytoscape ] MCODE f@{F#EAT AL 34T, R E degree cutoff { > AL AL degree fH 1%L,
K-core > 4 S5 25 th 1 HT 5 AMEH(ILEE 1), B H 5 N DAVID FREUA E (5 5 il 2%, B S 2] excel
i E Y Count > HA7%L, P Value < 0.05, X i f5 5 2 {E T @K AT 208, K I cAMP signaling pathway
e 4 AP R EE,  FINZIE BEOR T A AL VR T S ARAE 1) A FATL i S A

Table 1. Total target TOP5 module analysis
= 1. B S TOPS R

Rank Score Pathways Complex

Pathways in cancer; Lipid and atherosclerosis;
AGE-RAGE signaling pathway in diabetic

1 48.893 complications; Fluid shear stress and
atherosclerosis: Chagas disease
Neuroactive ligand-receptor interaction;
2 9615 Dopaminergic synapse; Serotonergic synapse;

Retrograde endocannabinoid signaling;
Cocaine addiction

Pathways in cancer; Prostatecancer; HIF-1
3 7.929 signaling pathway; Human T-cell leukemia virus 1
infectioir; FoxO signaling pathway

Purine metabolism; Metabolicpathways; Morphine

4 6.667 addiction; cGMP-PKG signaling pathway; cAMP
signaling pathway
[ ]
| -
Q?
Neuroactive ligand-receptor interaction; Nicotine —N
5 6.207 addiction; Pathways of neurodegeneration- /./
' multiple diseases; Retrograde endocannabinoid 7 e T e

signaling; Calcium signaling pathway
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3.5.GO BEM KEGG ERER SR

¥ 426 AN 5P HIACSE L R 0 05 5 N E] DAVID 37 GO Rl KEGG & S 8% 447, FIlH P value <
0.05 BEATHmIE, JZME-In(FDRYE K K/NER, £H TOP10 s, FHFH R Studio 2 H 7 A EHE 1
UL, (UL 3)H A Count ARFESIEAR/DN, P Value (HARI GG R ERE, IR, BN
145 5 18 PR AE P AR I R o R3S A OC B AE . GO DhRE B SR i & R W AW iR R E A E 57
S (signal transduction). G & Il 21415 5 @ B (G-protein coupled receptor signaling pathway)Fl4k 2 2 fii
&% (chemical synaptic transmission)%5; 2 ffl2H i 32 B2 6045 Fi i (plasma membrane). i/ (integral com-
ponent of membrane)FH4H I 5 3 5 (cytosol) 55 73T DhBE 3 B0 HE 8 1 Fi 45 & (protein binding). AH[F 1)
M i 25 & (identical protein binding) 14 J& 25 F 45 & (metal ion binding)%. KEGG & £l 87145 BB R A
B AHCHNAR B S LT 268 2%, F 2L E AL M B 0 48 TS PR O A 32 AR oRH ELAE 45 5 B % (Neuroactive
ligand-receptor interaction). ¥ i % (Pathways in cancer). fHZ81B1T 1448 11812 —— 2 PPy (Pathways of
neurodegeneration—multiple diseases). cAMP 15 ‘5@ (cAMP signaling pathway)f1%5{5 5 il #% (Calcium

signaling pathway).
Enrichment of DEGs Enrichment of DEGs
signal transduction synapse’
rosponseliodoug plasma membrane | 9
Count -log10(PValue)
iton of transcription, DNA-templated nucleoplasm | o
* 60 ! S0
o .. (X membrane { me
2 positive regulation of tanscription from RNA polymerase I promoter = 30
8 050 5 -
5] g.
B> positive regulation of gene expression ® % & integral component of plasma membrane 1 (] i
- =}
S -logl0(PValue) § . |
‘B0 positive regulation of cell proliferation’ =2 integral component of membrane Count
2 ' 60 3
=}
E negative regulation of transcription from RNA polymerase II promotery{ * " ZZ © extracellular space 7 ; 80
120
30
negative regulation of apoptotic process 20 extracellular region | : 1;:,
- 10
G-protein coupled receptor signaling pathway cytosol
chemical synaptic transmission @ cytoplasm
12 14 16 18 20 20 30 40 50
Rich factor Rich factor
25 o 2t EL ok + P 25 o 2t EL FEIWAN + WAS
(A) AT 10 77 5 RIAFK GO Thfe /s ROEEWThEE)  (B) Hi 10 77 5 2L HEK GO Tfig s 4h R (4H ik 4)
Enrichment of DEGs Enrichment of DEGs
zinc ion binding < PI3K-Akt signaling pathway 7 *
protein homodimerization activity 1 Pathways of neurodegeneration - multiple diseases 1 -log10(PValuc)
protein binding 1 Count Pathways in cancer 1 ! 40
& ® 100 30
.S neurotransmitter receptor activity 7 * ® 200 %\ ive ligand ptor i oo ® 2
¢
2 ® 300 E
u:_’ metal ion binding 7 . 3 MAPK signaling pathway 1o
= -logl0(PValue) & Govit
5 identical protein binding 7 40 8 Lipid and atherosclerosis 1
Q
3 i = ¢ 40
T R —— X Cheriiieal urcinopenests - feceptor ctivation 9 50
s 20 ® 0
enzyme binding | 1o cAMP signaling pathway 4 ® 70
® 30
DNA binding { * Calcium signaling pathway < ® %
ATP binding Alzheimer disease { *
20 40 60 80 12 16 20
Rich factor Rich factor

(C) | 10 fr 227 RIEFEDK GO ThRE T8 R (7 THhRE) (D) A 10 22257 RIL K KEGG {5 5@ @ 4 R

Figure 3. Bubble diagram of GO enrichment analysis and KEGG signaling pathway
3. GO EEN I KEGG (FSRESIAE
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3.6. WERST-FBR IR ML PPI AR 4R

AR NS LA 2P0 5oy A5 FO & VR B4 53 5 FH 135008 (R B 62 43 il xof L F SCAF S N
Cytoscape3.8.0 H1, Z:Hfill “Ab2ERisr sy — A - S0 7 MZE(ILIE 4), ZMZ 3 662 N1 aL, 4437
%l HhE AR REEARE TR GRITE R ER S, DO ERRAY SHEMILERE S, 10 AR
A [ 7SN T TARR 290 4% R AL 0y, B = AR TR 2510 4 AR . 1% Degree {347 HE
FP, BB T Mg A T T ISEE SRR AR RO (L 2) RO R AR 3), BEE T
B R T IR B EEAE RS BRI 7.

Figure 4. Muxiang Shunqi Pills “Chemical Composition-Drug Tar-
get-Depression” interaction network diagram

El 4. KBIRSA “UCERD - AR - MEME" EIEMEE

Table 2. Top10 common and unique chemical components of Muxiang Shungi Pills in treating depression

% 2. KBNS AT IAELLS 0pl0 tERFELERS

Type (=35 Degree

Camphene (X) 148

quercetin (A) 97

Thymol (Q) 91

Stigmasterol (E) 79

RENMT ARG ILE 25 beta-sitosterol (F) 78
Limonene (Al) 74

Lauric Acid (O) 71

Beta-Myrcene (L) 67

Gamma-Selinene (W) 67

DOI: 10.12677/tcm.2022.114103 723 HRE 2


https://doi.org/10.12677/tcm.2022.114103

FE %

Continued
Naringenin (G) 65
Betulin (MX3) 97
Umbelliferone (GC63) 93
L-Carvone (SR13) 89
(S)-Carvone (SR21) 89
ARAE MU AR RAT LT T 3-Epizaluzanin C (MX22) 88
Uralsaponin B (GC62) 87
Artemisia Ketone (MXI1) 87
(E)-9-Isopropyl-6-Methyl-5,9-Decadiene-2-One (MX4) 87
Germacrone (SR17) 87
L-Carvone (SR13) 87

Table 3. Topological analysis of the target of Muxiang Shungqi pills for the treatment of depression
= 3. RBIRS AT AR ESL R BIFR TN A

e iSEI BT NE DIV B Ot
(TOP10) (Average Shortest Path Length) (Degree)  (Betweenness Centrality) (Closeness Centrality)
ESRI1 2.60816944 77 0.05534188 0.38341067
AR 2.57186082 61 0.05536635 0.38882353
NR3C2 3.0408472 49 0.01586501 0.32885572
ADORAL1 2.80484115 47 0.01424088 0.35652643
NR3C1 2.90166415 41 0.02081384 0.34462982
DRD2 2.62027231 40 0.03275068 0.38163972
PTGS2 2.81694402 39 0.02704349 0.35499463
OPRK1 2.72012103 38 0.01768814 0.3676307
EDNI1 2.97730711 38 0.00589545 0.33587398
VDR 3.01966717 37 0.01043078 0.33116232

3.7. FREBEER

IEEUAE A By - BB A5 - B4 PPT BB HE 4 BT LA RO 1B N o PR AR, 45 5Kk
;4 Camphene (X). quercetin (A). Betulin (MX3). Thymol (Q)F! Umbelliferone (GC63); 1EHUE (A 5 A1 B.AF
FH W9 28 B AR HE 44 /T 0 A B R VR 3244, B 46 AKT1.INS. ALB. BDNF F1 TP53. Ff] AutoDockTools
BAFEAT X A 2] 25 A EHEEHR (AL 4), HONREGRER/DNITHIR, S5a Rk, RYIIH
SEEWORLT, R GRE <7 [ 4 4(ALB MIEMEREE . ALB AIHi 52 . BDNF Fl#f 52 25 F1 BDNF Al
AJEH) S N F] Pymol HEAT W] AALIRAERS BN EIE (LI 5), i ALB AL 456 fie -8.4
keal/mol, TEXT#EZE R P HUERAC, XWILHHLS G imm, S6REERE, HEMRERE: ALB Ml
Wit 45 A BE 8.2 keal/mol, HA — AN, RAHLSEEEE, MR L BDNF fii & =1
SEAHEN-T.5 keal/mol, HAFTE 3 NMEGEMIER:; BDNF A R4S &8 N—-7.3 keal/mol, H —/NEA
BRI AR
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Table 4. Molecular docking results
A DFIEER

454 Bk (kcal/mol)

ARGy AKTI INS ALB BDNF TP53
Camphene (X) -5.4 -4.5 -5.5 -5.0 -4.0
Quercetin (A) 5.4 -5.8 -8.2 -7.5 -6.0
Betulin (MX3) -6.7 -7.1 -8.4 -7.1 -6.8

Umbelliferone (GC63) —5.4 —4.7 —6.5 =7.3 =5.0
Thymol (Q) -5.4 -4.8 —6.0 -7.0 -4.6

(C) BDNF Fi#fiifz = (D) BDNF F1<>7ZER

Figure 5. Molecular docking results

5. P FIHEER

4. 1ig

O TR, MHRE B — Pl & 1 2 Rl R LA 1 5 2P REL16]0 R TR USRI R 2 e o 2 i
MBS - FHUH U IR 2275 72 DR T LR AL 2555 [ 17] (18], LA S (R UL 2 S A
RIFEHURIORE T rp i T R, SRS 205 B SR, % EURRTT % S LR
%, ZWREI SHOMIIART . S UMM . T2 B LR 2K R S 10 R
HUITELE BB 2R[19]. A>T WU 60 I B 10 3 B2 125 2 B B 10 OV AT A FE LS b R A, L T
PYSh 22 LA BB AT TR OB SRR, LA cAMP {5 S3BE A1, ZBE T RE R BT &
51 B AR I HIHBREIR[18]. BDNF (EHE 22 37 8 T —F {2 & ME4N MR T, P44 BDNF f9mA,
Be R EI AN RGN RSIRIE RS Py ST B8 A1, 1A A TE VA7 VRIS £ 14 AL i) — o £
FRAFTE[20]. DAL, A — S AL, At o5 1 1 T SR S AR (O R IR (21125

I35 2 R A 5 0 0L (0 UG, k4R (0 37 DA 2R 48, HAIAE 7E T I L F “ E”
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(yEms, FEABIIER R T, PR CAIFIRTEX N TT FIARGE X AN 5 85 Sk Mo R IR
RBAE. FF. BHE. BE. SR B0, KA. B JERN 5k b 25 4R A 45 b 25055,
HATAAIR, RS MI22], £ TRMmBHASL, MIBER, B, W, BR9R
SE9E,  FLARHR AL HH R 2 B R H St 2 U AR SR AR BUAMAR AL 3 2540023 [24]. A SC LA 25 24 B 27y ik
filh, 4 DL 23— R B SR 43 BT AR B MRS RUIR 7 HVEIRE PR A FH LA o

AP 5T H I A F A T LA IR 2 4 FE A R/ INHE T 0 e tH T R S AL BT AR () SRR R, A
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