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Abstract

Objective: Using network pharmacology, bioinformatics and computer tools to mine the data of re-
lated medicinal materials and diseases in the online database, and to explore the active components
and mechanism of Xiaoyao Powder and Chaihu Shugan Powder in the treatment of depression with
the same disease with different treatments. Method: Through the TCMID, TCMSP, BATMAN-TCM to
get compositions, active ingredients and the corresponding drug targets information of Xiaoyao
Powder and Chaihu Shugan Powder. Five disease databases, PharmGKB, Drug Bank, OMIM, TTD, and
Gene Cards, were combined with NCBI-GEO biochip to screen disease targets for depression, the
correlation between drug targets and disease targets was compared. This paper used String online
analysis tools and Cytoscape 3.8.0 to visualize the active ingredients of drugs-disease targets, used
topological analysis, module analysis, GO enrichment analysis and KEGG pathway analysis to explore
the key genes and potential targets and pathways of depression in Xiaoyao Powder and Chaihu Shu-
gan Powder in “the same disease with different treatments. Results: There were 75 active ingre-
dients and 1960 gene targets of Xiaoyao Powder, 138 active ingredients and 1548 gene targets of
Chaihu Shugan Powder. There were 265 targets of Xiaoyao Powder and Chaihu Shugan Powder,
which were potential antidepressant targets. Through network analysis, topology and module anal-
ysis, MAPK14, NOS3, TOP2A, PTGS1, PTGS2, NCOAZ, PTPN1, GABRA1, ESR2, AR, HSP90-1, and PRSS1
were found to be potential anti-depression targets of the two prescriptions. The specific antidepres-
sant targets of Xiaoyao Powder were GLUL, CREB1, GAD1, SLC6A1, GAD2, DAO, ADCY5, PPP1R1B,
CRHR1, SLC1A2; the specific antidepressant target of Chaihu Shugan Powder was ALB. Xiaoyao
Powder and Chaihu Shugan Powder mainly focused on cancer-related transcription disorders, cal-
cium signaling pathways, MAPK signaling pathways, and signaling pathways regulating pluripotency
of stem cells. The specific antidepressant pathways of Xiaoyao Powder mainly focused on the meta-
bolism of alanine, aspartate and glutamate, GABAergic and glutamatergicsynapses. Conclusion:
Xiaoyao Powder and Chaihu Shugan Powder can effectively treat depression through the same target
action on depression, or through their own specific target actions on depression. The scientific con-
notation of “treating the same disease differently” is explained through the correlation between vi-
sualization and data analysis components-targets-diseases.

Keywords

Xiaoyao Powder, Chaihu Shugan Powder, Depression, Network Pharmacology, Bioinformatics,
The Same Disease with Different Treatments

DOI: 10.12677/tcm.2021.102028 201 A 22 2


https://doi.org/10.12677/tcm.2021.102028

S %

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FIHBAE (Depression) & — RS IPBIN, HRIUVFFELPIAE LU EROEIRTE . BT HRERE
REIR, R T EE D BEREG[1] [2]. UTEER, HHIORE ) R BLEE A MG AR I S, e A AT
CLRZIR SR A S AN B ACAE, ERAAIE S H ~ AR B R A, MEAHE ARG SMEB]. Ha
P BEIG ST SARE LAR I ST AR 25 0 0 5 OO BT T, B R A BB 7). =3RS, 1L 5
FLOHE (5-HT) B SN B S ST 254 . 2R E RIS a3, KR & SBON R M, R gk 2%
MR RRCR, TG IR [4]. BEE T ERZRTT PR R, [ A SN2 SRR 1 T AR T I RAE
FIVE AL, A BRI 1 VF 27 LR YT S0HIEE 28 8 rp 24577 7). FIIRAEAE B2 2 B JR T HIGAEVE S,
BRI R BERAEE . EIRBA B Mo, A AR IR A0 5 R RO R % . [HIE,
B AR S 0 SR AT . BRSO AR A SR U RGia 7 E 1) 5 24 Sl AH (5] =R Ahiz[6].
FREAL[7] GERERL8]. JFOHR[9]. PUIEEL[10]. SeARRAEE SA[11]5Fh 252575 . Hrh, BRURZ iR
ZREPAN TSRS AE A A FIALA o ORI, i 18 AR S B BR A 24 5 6 TR AE. “ 03 53 RO AL
il S A RGE PR AR, AR EE— B

“TER IR AR AR A N ZE S A 7 R RER AN [F K 5 R T TR — AR i — AR T 5 ik
[12]. XAF A B SRR B B0, (RIS S 96 PR 1 P S At T A2 Y 7 70 LA A () AR AU HE e, 40
RABTERTRIREENAST “ W7 KRR WATae At i B AR AR A IZEE RO E A TR
PIEE] “FHiR7 FRCR

o 2 24 TP AN R A 25 P AT D (N2 e P £ S B L 2R o R 2 B F T 1 F AL
i RF FONZ O 2 B R AR GEBEAT S e i, T NI TR 2 SRR AR SRR R R TE, SR IR R
2T AENLH T TVA[13] [14] [15]. ZEW0ME B s FITH AL 2 a0k K gi vt 2407 it AR i 45 S5 ik
1793 H, R AR B2 5 2 B 1 AR 2 i [16]

AT G 3 1oL 0 3 R ORI S S AL AT A 2 70 A A P D 2 2 B 22 M 45 B A R 2 4 R 2
RAEAMFRE, AELRHEE R LA 2048 ki MU BE R0k 2R R BT EAR S, JE I 8 e 100308 % 2 T 1)
R O SE BRI “ R SR SIVHIORE AR 7 A3 o

2. MRIMFGE
2.1. JHERFNSREA R T RUE M A 2 A3 = 07

£ TCMID (http://119.3.41.228:8000/tcmid/) " R SR . HIEHL. SEHAGATHL. SREERA T N
SEEH. HIE. BOR. BT RE L AT AESEL ROHED\BRTP A, SR S SR BREZ. 1
=L OEM. e, AR HE-LA 254 f#H TCMSP (https:/tcmspw.com/tcmsp.php) fl BATMAN-TCM
(http:/bionet.ncpsh.org.cn/batman-tem/) 75 £k 43 17 - & o %< 18 18 H5ORT 5% 8 B - B0 A 25 05w & B 2193 13
P RS R 55 . 7E TCMSP HR 5 15 7 24 5 7% Bk 24 1 iR A= 90 R B OB (oral bioavailability) > 30% 13524
P£ DL (drug likeness) > 0.18 175 UG A4y, £ BATMAN-TCM (http://bionet.ncpsb.org.cn/batman-tcm/)
HHE R R R 2 HAUVR B VT > 20 43 BOVERAE I A, AU BT K 2 P i 1 O A R LRI B
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22. BEERRESEUAEEER

7E TCMSP RIS AR B3 K 25 W00 R R 2 R E R A, 75 223E N Uniport 204 %, I UniprotkB ¥ &5
o S8 A Y FE RS A, ik 461 8. Reviewed (Swiss-Prot) Jf:6#% Popular organisms: Human. Tfi
BATMAN-TCM 48 22 B 24 (151 75 21 (1) /2 Gene Symbol, B3 [AIHE p5 . Wics SR I B0 2 1 B A5
FBRE RN, BRI RIRGM IR S . T Venny 2.1.0 752k i B8R 22 ) 4E B, BRI R 2577
(A AR B s RS R

2.3. #]EPEE GEO B EREENTHIE

LIS S AR HR D 3 TR 3K GA 25 A $UHE B (NCBI-GEO,  https://www.ncbi.nlm.nih.gov/), K #
GSE94988 s i#ht . AR S 9 MFEAR, b 6 Bt Ml U M 4 B RO S I HIARE, 3 B
P RAEAR L, G317 GEO2R 4T JG N MBEE Bk, BR 25 WA TURC BIBE I 4RSIk P <
0.05, log,FC > 2 5\ log,FC < —2 15 FIHMALAE Bk 2H 5 IR+ A 22 R BE A, JR(E A R 16 5 0 #dE S 2k I 2
ML, 0z R R R e A A, BT AT AT

2.4, HIREAREE P HIBRERD 2 A9 T IE

PharmGKB (https://www.pharmgkb.org/), DrugBank (https://go.drugbank.com/), OMIM (https://omim.
org/), TTD (http://db.idrblab.net/ttd/), Gene Cards (https://www.genecards.org/) Fi./ ™5 £ ZE 1 BL “depr
ession” Ay I ] A 2 AU BE HE AT B HAIRE AH OGHE Ao

2.5. BABREIEMLZE (Protein-Protein Interaction Networks, PP1) B9tz

K String11.0 (https://www.string-db.org/)7E £k T. B, 7£ Multiple proteins TfE S N8B - SEsHGE T
B-HIARIE A #E A, %4 Organism: Homo sapiens, 48 iE & B - SetH AT B - FAECRE LG ¥ 4 PPI. 3
RS E: RAREAESEERIAN 0.4, A ERRGEIM 2 h W F 1070 . R3S Venn BRI IERERL. S5
JH AR AT B0 A, i) A S 0 T8 SRR B — VISRE SE S5 PP DL S H 0 HURE A 3 A — HRICRE #E £ PP

2.6. HYEMERSY - KRR EEMEAME

{8 1] Cytoscape3.8.0 Ficft73-Jol i 122 JE 38 S P 70 — #E w ELAE I 25 ST FISO P 70 - 48 i ELAE:
W2 LK AN 245 75 36 B A T Ry — FIVEIOE /TS R 4 o SR F 0 SRR 23 ) SR 453 B IR 58
BB T A5 S AR AE A R AR

2.7. BEMIIBEEELSRN GO M1 KEGG orth

TH RETH - SEHA G SO AT B0 AU 5 SRR BE fUR S R4 31 1) 9 A 24 77 —— 5 FE A 8 mOK O i 3
BRI S S EL B “ R 98 7 WARE RIS FE TR FE il = LA 3 B N B K 3 N DAVID6.8
(https://david.ncifcrf.gov/) 7E £k 7 BT 1 & 15 21 A 91 #2 (Biological Process). 4H i 2H % (Cellular Component).
43T fe(Molecular Function) LA & KEGG i@ i 7 #1413 . R R 1 5 ggplot2 f.2: 1 GO & £ 73 #r fil KEGG
R .

3. R
3.1 JHIBEUFSEHA B BT AR M AR 9 FREB i

j#iT TCMSP. BATMAN-TCM EdEFERR, 456 kB3 B OSSR T3S B 1. FRakZg
TS T R o Bt N S, 2 A . 45 RN, EEBUTE IR 75 A XN FE R S A 1960
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A, SEFHET UM E LR LR R BE A 138 AN 1548 . AN 27 AT I B 2 SE R AN
Ajo PSRRI 25 i R M F I s A A #E S S AOmARTE T, RIATIA R “ [ eia” MRCR, Blia
7R Rl . RIS 2577 ORI AN TR, LR A 0 et v A2 VHISRE (98 76 A P B R

3.2. HMEPRERERER S

VP50 B PR T4 2 I AR AH DG HE £ GEO $4l i GSE94988 Jik [KI3C: v Hidfi K 43 Hr 14 Hh 1) 22 e ik
&I, 192057 20 e M ERERE AR &, KRB E LN . /£ NCBI-GEO Hi# % GSE94988 £
it GEO2R 73 #t F#k R UA%¥HE, SRIF4 P <0.05, log,FC < —2 5% log,FC > 2 fifiidk, FER:IENT M 3 (K] 44 1) 3
N, 53] 128 NEFIENK, HLd kLK. FiEid PharmGKB, DrugBank, OMIM, TTD, GeneCards
FA PN BAE e ) OGRRRR FR, HPRE S, ARG HAARAERE St 1538 . fH A R & B ALK
Lt B 1), Hod log,FC > 2 H. P {E<0.05 (25 A AMARAE 88 ik N RIA B3R, B 2H08A 0,
3L 62 4~; log,FC < -2 H P fH<0.05 A ek, 3L 66 45 P{E>0.05, LwEMER, BILgit
B R IR A KT AR B 10 25 S i R s | L O ] 2) 6

Volcano map

-log10Pvalue

log2 Fold Change

Figure 1. Volcano map of differential genes in GSE94988 gene chip dataset
[ 1. GSE94988 £ R #iR&EEFEAE AN LE

Figure 2. Heat map of differential genes
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3.3. HIER - SREAGITEL - #EPEX B

167 108 18 BIORN S8 5A 57 T 5 D5 4 55 % 5 N1 Calleulateand draw custom Venn diagrams (http://bioinfo
rmatics.psb.ugent.be/webtools/Venn/)TEZL G i1 73 HT-F- &, 19 S & B— 5L EHER T B A ¥ AU HE 5.

f#F] Venny 2.1. (https://bioinfogp.cnb.csic.es/tools/venny/)7E £ i B 3445 il G 38 1 - SEH B - 0
ARRESL A H S 4E B R, WL 3, 5 3I5C4E 265 4, ULIIZGYILA T M R A S AR RE AT S A 265
A, BIPRANZ IR TT SARIE AR R A, B B A R BB R .

HIBRERE =

Figure 3. Xiaoyao powder and ChaihuShugan powder-common target of depression
3. EIER - SEAABATAYL - HIAPREREIFE =

3.4. RS - SRR R EIERE B RFNIRR 54T

iz ] Cytoscape3.8.0 # 1+ H1(#) Tools-Network Analyzer KHEATIR AN A, LK/, Hith. PILE
AR 22 S AL VR4 8 RE BRI S B B TR )V CE BT AR AL . 7E Cytoscape 173 7l 3 NIEREHL . 28]
G A B B HE (L] 4 K] 5)s 35 34 BlRs A s PR Ry SR8 R I (L 6) . #R%E Degree K
NGy AR B BEAE AT+ R A 0 AT, 8 RE BB AR AR AN AT (026 1) SEFHER I BB £ 98 AR 2 i (0
2 2) s IR T EBE A BRI AT (L3 4) o 2 3 i R ORI S H R I BICR A AN LA 5 1 R A SR AE R
FEFAN I, — AT S 2 (Degree) kR ml #7545 1K AT Ui FE OVl sy, 177 U EEE L FE 2%
At B, 2R AE R Z% B o OB R M ) A LR R
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Figure 4. Interaction network between active ingredient and target protein of Xiaoyao Powder
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.

Figure 5. Interaction network between active ingredient and target protein of ChaihuShugan Powder

Bl 5. SEMMATRUEIER Y - R ER REEMLE

MGL004598

p - Moloodors  mofoodrs7
MOL004609 moLootgse M 9 2 "/ —/
. . (8)

moLoods24 A moLoooss2 mo{oossts molooisss
) (o molooosez

woloodsss wo{00d4s0 Roogm

—/ R %9

i e e

y 4 2
WG ATy MAOA  rPARD OFRIN TS MR ARy @1 nosz
X ¢ < o X X <
R 7 EASh  TOP; L) RRSS1 CYPIAT »
& D e @ 0>2A StCE/A’.l g S$1 - ot sgn
NRiz  RfPM WiRZe o) CAw clwe  CClz  ORD3  PRKADA PPARS
% ¢ L . P
X X X < X X
€p @M e @ cdole €N ofekr adPoa 2 AgRAzC
X s X & X & X
sz foy  GRD GRy WO R  RONR ORDY  MAPK1  NRAC2
2 7 2 v 7 3 4
> 2 D
b AN T o AN 20 R A
X X X X < < p - 4 2
foR  ofeRAs (B B adn | cRuAT WiRn  efese  ofiRe €S8
MC@” i /KI<A\ sénsa n;; olbRrs  Can  6rer cy%gm Rikz2 c:fcua M@“
RS < N7 N AY R ¢ “ﬁ/ X

X / ), 2 < < X
RD: 3CH <AR GFA P RELA  MAPK)4 GABRA1 ADRAJA SERPINE1
bl b G 4D @b db I b €«

y

1FBR: K ﬁu\z (a\i: chsps ABRBe eﬁm @ npw \<’n

AV

s @s

MC@DS

Figure 6. Common or unique chemical constituents of Xiaoyao powder and ChaihuShugan powder-depression target inte-
raction network

6. HIEH, SKMFIBEEREENFERS - P EL R EEML%

Table 1. Topological analysis of potential targets of Xiaoyao powder (top 10)
= 1 HEMBERES (T ERT)BRIN T

S SRR PRI Onree) U e
1 PTGS2 1.987096774 25 0.089986305 0.503246753
2 NCOA2 2.225806452 24 0.054429305 0.449275362
3 PTGS1 2.032258065 20 0.06686081 0.492063492
4 HSP90-1 2.264516129 14 0.02572542 0.441595442
5 PGR 2.95483871 14 0.030302125 0.338427948
6 PRKACA 2.238709677 12 0.02453043 0.446685879
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Continued
7 GABRAL1 2.438709677 11 0.015266549 0.41005291
8 PRSS1 2.522580645 10 0.0102497 0.396419437
9 PIK3CG 2.296774194 10 0.019280335 0.435393258
10 AR 2.387096774 10 0.02106464 0.418918919

Table 2. Topological analysis of potential targets of ChaihuShugan powder (top 10)

2. SRR AE AL R (N ER D) BARIN R

5 B R Onree A e
1 PTGS2 1.7825 116 0.10397894 0.56100982
2 HSP90-1 1.9775 88 0.05435557 0.505689
3 CALM 2.5725 86 0.01755302 0.38872692
4 ESR1 2.6375 83 0.01884549 0.37914692
5 PPARG 2.0825 82 0.03461861 0.48019208
6 AR 2.1575 78 0.02834164 0.46349942
7 NOS2 2.6425 77 0.01162611 0.37842952
8 NCOA2 2.1725 75 0.04955221 0.46029919
9 PTGS1 2.0425 69 0.04661656 0.48959608
10 PRSS1 2.2225 68 0.02513472 0.44994376
Table 3. Unique and common active ingredients of Xiaoyao powder and ChaihuShugan powder
= 3. HIEMASEAGAT BB MR EER S
Molecule ID [ R=90% Type
MOL004624 Longikaurin A A
MOL004653 (+)-Anomalin
MOL000490 petunidin A
MOL004598 3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl)chromone A
MOL004609 Areapillin A
MOL000492 (+)-catechin A
MOL001689 acacetin A
MOL000471 aloe-emodin A
MOL001645 Linoleyl acetate B
MOL005815 Citromitin B
MOL002157 wallichilide B
MOL004071 Hyndarin B
MOL000392 formononetin B
MOL000449 Stigmasterol C
MOL000354 isorhamnetin C
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Continued
MOL000422 kaempferol C
MOL000098 quercetin C
MOL004328 naringenin C
MOL000358 beta-sitosterol C
MOL000006 luteolin Cc
MOL001924 paeoniflorin C
MOL002776 Baicalin C

A: TCMSP Hdii e vh 1838 BURFE TG PE 5 Molecule ID; B: TCMSP 4 e Hh S5 557 AT HIURFE 5 M4 Molecule ID; C: TCMSP % e b
THRERY - S RO A T PR 7T Molecule 1D

A: Molecule 1Ds of the unique active ingredients of Xiaoyao Powder in TCMSP database; B: Molecule 1Ds of the unique active ingredients of Chai-
huShugan powder in TCMSP database; C: Molecule 1Ds of the common active ingredient of Xiaoyao Powder and ChaihuShugan powder in TCMSP
database.

Table 4. Topological analysis of potential targets for treatment of the same disease

I 4. ERFIABTER RN

75 SR AR Onree) U s
1 MAPK14 3.348484848 3 0.026941406 0.298642534
2 NOS3 3.106060606 3 0.036404751 0.32195122
3 TOP2A 3.106060606 3 0.045807392 0.32195122
4 PTGS1 35 2 0.040746112 0.285714286
5 PTGS2 35 2 0.040746112 0.285714286
6 NCOA2 3.651515152 2 0.037306 0.273858921
7 PTPN1 3.696969697 2 0.012528429 0.270491803
8 GABRAL 3.590909091 2 0.011088591 0.278481013
9 ESR2 3.590909091 2 0.011088591 0.278481013
10 AR 35 2 0.005657166 0.285714286

f§ FH Cytoscape 1 Tools-Network Analyzer 7] LA Degree 1B T4 /X125, i ixt B4 bl 3 47 Hh e 24
PRGBS PR ESE 25 K R . Degree B, 78 EI W BoR IR, WHZP 5 AE W 2%
PR B, T TCMSP 8 B AN & 5 H B0 — Bk 245 (R 4k 22 5o FNBE A, DREYE ] Cytoscape £l
MIZ& IR T BATMAN-TCM H i8¢ H BEAH SGAG 7 il oy AL i, 1E N TCMSP Hiiiid 4 % chemicalname
FFXF R Molecule 1D,  BAJT (B T MLALZ: il PPI.

B X 245 PR RN R R 4R 0 0 BT T 43, B AR A 11 28 B B PR VB 7E BB 25 - PTGS2. NCOAZ2, PTGSL,
HSP90-1. PGR. PRKACA. GABRAL. PRSS1. PIK3CG. AR, (W% 1); Z&HHBi FFECHuImAr i (e s
AA: PTGS2. HSP90-1. CALM. ESR1. PPARG. AR. NOS2. NCOA2. PTGS1. PRSS1, (W% 2);
W L R PUANAR AL 5 5575 MAPK14. NOS3. TOP2A. PTGS1. PTGS2. NCOA2. PTPN1. GABRAL.
ESR2. AR (L. 4). %1, MAPK14. NOS3. TOP2A. PTGS1. PTGS2. NCOA2. PTPN1. GABRAL.
ESR2. AR. HSP90-1. PRSS1 iX 12 /M K i #8275 AL R FTB BE S i f ] 6 T RATS 3
T8 3 HOFN SE 0 57 B G v PR 2 MOL000422: 111 25y (kaempferol) Al MOLO000098: #f iz 1 (quercetin)
TE W 2 1 o (R Degree {E 5 i i I 35 22 5, I AR 1L 2T RO R HF AT DA DAVE ST ARIE o
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3.5. EBREEML(PPI) 4T

PP J& M & A FUE UL AH BAE MR Bl TSmERRIA TR, 5 FEEE GG, @
i PPI R4 (/3 M e s T R A S 2 IR Sh G R o 38 String11.0 7ELE T, B R AWIZY - o it
AL, DARAZRFA A - IATRERE A EPIZ-BOR A SE M EAE M 2 R (Wnfs] 7), A 265 A5 AL
4564 2%i0; FEIEIE B AR A - AR AR S HAER 2% R (&l 8), A 65 AN, 123 il FESEIHEEIT

Figure 7. Common targets protein interaction network of Xiaoyao powder-ChaihuShugan powder-depression
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Figure 8. The unique targets of Xiaoyao powder-depression protein interaction network
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Figure 9. The unique targets of ChaihuShugan powder-depression protein interaction network

9. MMM B R - AMESE B REEML

H4 String 734t 5 1 28 HOFN S SR T BCREA B8 15 700 3\ Cytoscape 1, &3 FEAE 73, 49 138 & L
A DU HE A5 BB % KA : GLUL. CREBL. GAD1. SLC6AL. GAD2. DAO. ADCY5. PPP1R1B.
CRHR1. SLC1A2, SEHift#che A HTil Al S b EBCRA . ALB.

SKFH Cytoscape-ClusterViz BHATHEHL /M, 3% MCODE SVENf 24 - o S $E s HEAT B2t
[17], ¥ BB\ 2% NodeScore Threshold = 0.2, K-Core Threshold = 4. K-Core & £k 5 IR BB /N )
ZH, WIERAS AR BT R N BT N K T 2. 3 5 o, 4381 6 MR, S sR 12k K13 H 730 9 43,
34, 38, 24, 7, 17. HERST RS FIE SN DAVIID F1331T KEGG M@/, HEIMERK. K
U RIS ER ) 4776 AR [F) 38 4%, 4 Prostate cancer, Basal cell carcinoma, Pathways in cancer, Estrogen signaling
pathway, CAMP signaling pathway, Calcium signaling pathway £ .

Table 5. Common targets module analysis

=5 HAWSRRSH

Cluster Hih Score o

Pathways in cancer, Transcriptional misregulation in cancer, Calcium
signaling pathway, MAPK signalingpathway, Signaling pathways regu-

36.476 lating pluripotencyof stemcells, Small cell lung cancer, Prostate cancer,
HIF-1 signaling pathway, Amyotrophic lateral sclerosis (ALS), Endome-
trial cancer, Basal cell carcinoma, Non-small cell lung cancer

Dopaminergic synapse, Neuroactive ligand-receptor interaction, Tyro-

sine metabolism, Basal cell carcinoma, Serotonergic synapse, Cocaine

LN addiction, cAMP signaling pathway, Phenylalanine metabolism, Sig-

) ;‘/" naling pathways regulating, cGMP-PKG signaling pathway, Alcohol-

5 T P T ism, Tryptophan metabolism, Endometrial cancer, Pathways in cancer,
% 12.667 - - - - "

Hippo signaling pathway, Colorectal cancer, Amphetamine addiction,

ﬁ Prostate cancer, Focal adhesion, Rapl signaling pathway, Estrogen

signaling pathway, Melanogenesis, Thyroid hormone signaling path-

way, HTLV-I infection, Sphingolipid signaling pathway, Histidine

metabolism
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Continued

Nicotine addiction, Amphetamine addiction, Cocaine addiction, Glutama-
tergic synapse, CAMP signaling pathway, Neuroactive ligand-receptor
interaction, Circadian entrainment, Alcoholism, Dopaminergic synapse,
Amyotrophic lateral sclerosis (ALS) , Calcium signaling pathway,
Long-term potentiation, Rapl signaling pathway, Ras signaling pathway,
Retrograde endocannabinoid signaling, Long-term depression, Alzheimer’s
disease, Serotonergic synapse, Central carbon metabolism in cancer, Path-
ways in cancer, ErbB signaling pathway

11.189

Neuroactive ligand-receptor interaction, Calcium signaling pathway, In-
flammatory mediator regulation of TRP channels, Serotonergic synapse,
Cholinergic synapse, CAMP signaling pathway, Vascular smooth muscle

9.739 contraction, Adrenergic signaling in cardiomyocytes, Salivary secretion,
Estrogen signaling pathway, Chagas disease (American trypanosomiasis),
Amoebiasis, Glutamatergic synapse, Platelet activation, Oxytocin signaling
pathway, cGMP-PKG signaling pathway

Neuroactive ligand-receptor interaction, Calcium signaling pathway, Gap
junction, Inflammatory mediator regulation of TRP channels, Serotonergic
synapse, Cholinergic synapse, CAMP signaling pathway, Vascular smooth

5 7 muscle contraction, Adrenergic signaling in cardiomyocytes, Salivary se-
cretion, Estrogen signaling pathway, Chagas disease, Amoebiasis, Gluta-
matergic synapse, Platelet activation, Oxytocin signaling pathway,
cGMP-PKG signaling pathway

Neuroactive ligand-receptor interaction, Morphineaddiction, Nicotine addic-

| ]
] i
11 _"}‘T tion, Retrogradeendocannabinoid signaling, Dopaminergic synapse, GA-
«'%; wi.j 6.375 BAergic synapse, Calcium signaling pathway, CAMP signaling pathway,
! - #
o '-,:L__.-'

(o]

Serotonergic synapse, Amphetamine addiction, Cocaine addiction, Glutama-
tergic synapse

3.6. BEH S GO 1 KEGG 4r#h

DAVID6.8 (https://david.ncifcrf.gov/) & — AN EVIE B 58 IR B, F DL4S B R Bl B 21 R SR it &
G REER A E R . BILE S S DAVID #, FIH R Studio /£ BP. CC. MF. KEGG =,
VB MRS E RN AT LS BIEZ I E R E R, RIARR/IMRERZ I E R A
AL TAEBUE AR -1og10 (P Value) 78k, AR, BReaiiyR, NI HE 75 o g s i 8
FEEREROR, A EEER . IR T —— 0 S RO R I RE ORI SE S AL A S
187 HIARSE (7 E TR EE 2. GO M KEGG 70 AT i, AWid #2(BP) LA 52 46 & AR 45 R, 4HiffuZH 1 (CC)
12 % X TIhRE(MF) 19 25 DL K KEGG J8i 6 25 25 Fda 7 R 5 71 3 [RITHiAR i A= gt 72 2 AR AE
TR R 67 iR 4% (negative  regulation of apoptotic process), GTP E i ¥4 ) 1E i 4% (positive regulation of
GTPase activity), & [X 1A 1E 4% (positive regulation of gene expression) (L4 10); 4 i 2 B = BAR I 7E
AN 11); 2 T ThBE I 4 b 7 I 4T 5 45 4 (heme binding), 4T 245 &4k B 1-(iron ion binding) P A%
A 45 A (oxygen binding) (LFE 12); 3@ & 4R H 78 58 AE A ¥ 38 B% (pathway in cancer), % 3% 4% %
(transcriptional misregulation in cancer), #5155 @ (calcium signaling pathway), MAPK {5518 #(MAPK
signaling pathway), 51418 GETE 15 5 18 4 (signaling pathway regulating pluripotency of stem cells)
(WL 13)o HrpERTHATRATI O ST 18], AR BIASAS 5l o 5 AR IE AW A R S5 R VIE 1, XA s
WO 2 NUE S SHERREAG SC[19] 0 AHE 7 1) 45 S AL 7R AT BeHIARIE 55 J8 e AN S R A 9K o [FIIDREAF
HH TN DAVID 115 4R SE 2 M BT ARE RS . E R BURE A PUARE RS 2 BE T AR AR KRR
RANA Z IR (Alanine, aspartate and glutamate metabolism), GABA REZR fili(GABAergic synapse), 2% %
AE K il (glutamatergic synapse) &l s f. 1SS SR BV REA HUIACRE AL ALB Bl R E, RXE4RR T A
AT REAE IR W HAIOAE & o 22 7
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Figure 10. Bubble diagram of BP enrichment analysis of common targets
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Figure 11. Bubble diagram of CC enrichment analysis of common targets
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Figure 12. Bubble diagram of CC enrichment analysis of common targets
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Figure 13. Bubble diagram of KEGG pathway analysis of common target
& 13. {55 KEGG BESHSIAE

4. g

WTAESR,  TE R EORN S ER B IR T A S B AR 4 D7 REE T SOV (AR 90 R . D% T I RN
S S B MO0 T HARRE YR YT, S O T T, AH IR ST HAREE 1) 3 EAE ML G 75 2
HBE— AR o A AWAIRE R AR AL oA LR T 32 N R R s SRRl TR e, B Jie R e 4 a3 Jo AR
o JE P 22 8 5% K7 (BDNF) B Ui [4] [20]. Forh, SRS 220 U Ut 78 SOIR N o R, 2 B,
5-F2 0 1% (5-HT) S5 41 2238 TR P AEHIAICAE £ 38 4 s R B A, TIPE R YR YT JG X R s [21] -

T RE A I ] TR T FHRR R R 2, HACR B35[22] . BRI HTIIARR S 2 AL SR T
D. FIZEIR. ATZ5H . HEEH . OARNERFREZRE TS, AR, BA. 827, KHH 5 REAM[23], H
T ELE R B R A I T 5-HT. BDNF & 125 BDNF 7 2 R HE = i 48 70 nT S 44 Bl [R] R BT AR
YEF[24]. AT, HARE 1 A0 5 2 Sl RIBR P (19 5-HT WK FEAG 9K[25], 1M 5-HT J2 (2 R (TRP)
P 4, TR, AR A 5 (e a R ACEIHT 5C[26] . AEFRATAIRIF FE 45 SR v A LI 28 HURs A LAk 8
PR EAEPENERR . RXAMMAERICH, GABA feffil, BNEMALFAZMER b, XWIRR T
AER AR T e SRR . KRR ARG S, ARl PotFiEst. SE5H BB i AR
HARERAR, NIRRT —. 477 hSEAGR, MERME, NEWEATS, 1
FEAR; RPZERASRIE, SN FIIEACARA, AR H IR, WAEZ[27]; RFEi TR
S THIERRAK[28]; AATFRIMSKY, “FHIFBA[29]. HEZIhRERMATERSS, TASEHT, F R A
B N, BN B SRE . SEH O R Atz 7R [ 5 I R I8 7 1 g el DY A
142 [30]. Yuan-yue Liu 256 58 LSS AT SO SRR R AR A K AR T A L AR R
XA RSG5 . 29I SRAMAE A3t R [31] o 76 SCHRHRIE BOHMAIRAE 5 ML 5 R 4o 2238 5 AN
RAE LIS FE[32] [33] [34], X5 SEHER A H R REIE R DG . 7EAR I A, AT I8 I 18 1E Hion
S B I A v P o0V P RIS RE A A5 P ) 25 1 AT DA 1L 45 193 (kaempferol) #1521 (quercetin) AT
DAF CLVRTTAARRE . Ak, ASHI T I 45 S 38 7 v] REAAIAE -5 i AN S O A G R 5 7010 3% [ 44
AR A= P AR S EAARIAE T T FE %, GTP B S PR IE RS, JENRIA B @ HURRA Bl AL
W EEERENER. REEARMAEMICH, GABA feRfil, BEELALRAMSIE b, LeMABT T8k
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FIRF A DUNEREE S ALB IR A, W &R SR, KIUIE ALB. PA EHINE &5 i 2ARRIE AT,
55 IR AE B DU /R IR R (HAMD) PF 23 2 7R 9 [35], IESE T ALB RIK S HIRAE A AR GG,
UESE T AR

AYAFE R, T8 R 2% 25 B A2 RN AE WA B A AT EUE 15 21 MAPK14.NOS3. TOP2A.PTGS1.PTGS2.

NCOA2. PTPN1. GABRAL. ESR2. AR. HSP90-1. PRSS1 ixX 12 >3 K| # rti 2% i 8 BUR S i P kL
[ LR ¥ A2 S £ GLUL. CREB1. GAD1. SLC6A1. GAD2. DAO. ADCY5. PPP1R1B. CRHRI1.
SLC1A2 /2B IEHURFA PLIIALHE 2 s ALB A2 L8 B T BCRE A DUIMARE A5 . 25 BTk, 18 18 HORI S8 5 B T
ARG AT DAE A P 24 3547 B SR ST HAIAE, A R S A BIPUPAC I ROR . it —ok, WE “ R

SR IAERIE RN 13— PRIRER, NS RPUIRAE 106 T SRR EERL, CAWEAR BTIARHr 2

BT -
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