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Abstract

Objective: Based on network pharmacology and bioinformatics methods, to explore the mechan-
ism of Yueju Pill and Chaihu Shugan Powder in treating depression in “the same disease with dif-
ferent treatments”. Methods: TCMID and Batman-TCM were used to obtain the active components
and targets of Yueju Pill and Chaihu Shugan Powder respectively; use Gene Expression Omnibus
(GEO) and genetic disease databases to screen the differences of genes in depression; use Drug-
Bank, Gene Cards, OMIM, TDD to screen related proteins to depression; use Cytoscape and String
to construct the protein interaction network (PPI). Through the Network Analyzer tool of Cytos-
cape, the topology of the target was analyzed, and ClusterViz’'s MCODE algorithm was used for
module analysis; use DAVID for GO and KEGG analysis of targets. Results: Among the two formula-
tions, 310 common targets were related to depression, among which 20 were specific an-
ti-depressants of Yueju Pill and 52 were specific anti-depressants of Chaihu Shugan Powder. These
two drugs may play an antidepressant role in the neural-active ligand-receptor interactions and
Calcium signaling pathways of key proteins such as INS, ALB, BDNF, IL6, FOS and so on. The aldos-
terone regulating sodium reabsorption and taste transduction pathways of the specific targets
SCNN1G, SCNN1B and SCNN1A of Yueju Pill revealed the antidepressant mechanism; AKT1, HRAS,
MAPK1 in the cancer pathways and ErbB signaling pathways, which are specific targets of Chaihu
Shugan Powder, reveal different antidepressant mechanisms. Conclusion: Due to the difference in
components, Yueju Pill and Chaihu Shugan Powder can be used as anti-depressants at the same or
specific targets. In this study, the visual network analysis of drug targets and pathways in the two
formulations was carried out to preliminarily clarify the scientific connotation of “treating de-
pression in the same disease with different treatments”.
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1. 5|8

HIHRAE (depressive disorder) X FRAFNARREAS , B0 A% BT 2 i 5 2% J5 PR B e i) — oo BEE , E 22 DA
O . EhE . B4EEMN TR . 2008 G 7 T A4 2305 5 EEAIAR 51 43R5 = Kk
Wio HTEEMRARKRE, B i, MERE DN 1Ak BRI, I R IIH
BT, A BT SCE R SR RE T R

Il R b PEEEVR T AERE F 25 0 FG TROoKGR . B Bk . 2 28148, (HOEZEIR A TU 25 3t (a4, 1524
RS RE, AR aHBITE . ki RETTHE. LR DIREEEEA BB, R
BRI PR R A IR T . MR EEEE S0E I, IS R, e MR EREIT1]. BRTE N
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RZEAFNTY, FHBAE A5 REE T PHE, i DA AT DU I Ak A G2 40 A A 0 DO 8 ke 2] I s T A S e
RISERABR T3], BLARAR RO FL[4)55 77 7], R BIB RS SEREE SR . BT PEEE, HERiR
7RI RIS A e ORI e Pi (5], BRI, M 2R PR ARSI AH O AR ), 5797 B SR
MEAMREIIE S, R B ST, B NRThREZTAL, A R4Edn S AR PR 2530 T o A L B AT
“ZRr - 2R - 2T B TR B S BHIEAN S & M TERIG TR R R EIRTT R
PRIAN B 8 ) 2 A s g T VA AR AR 5 . HRT,  HR 2505 0036 7 VEIE LA A ORI A BESE, (B T
257578 “ R I 7 FIVEIOE AR PO R A 19 R T

“TER IR B RAE (GRIF - WREIR) [61P A = “AIRIUEE, Bihing, BRI, T
B, HEZE? fHHE. wRAREED. RHRIZEE, BEUEITREZ, RABLEE, BamE
Zo BLPTIEFER AW, 7 FR ARG, R R RO B A AR 22 5 B 9 1 AR AT R BN — FE R T 75
%, ANFEBRETT IR — PG BGE T R, XR R ERIRIT I R, R KRG ST R
TSR . BREE I B A REAT RORE “ [RDR IR B B E AL, B DA 2 — R e g Rt 2
25 1oy L i 5 5T TR AR SR (K BE T T ¥

P 2% 24 B2 R — FAOH % (0 ARE AR IR . R GEVE s LB % 0T T S T30 BT LB R B S 2451
G, NIRRT 2L ARIE LRI 7]. S B2 R R I TSNS B BRI R BT
SEMGEE TR VAL e P AR 245 AR BEAT BE S o Wi (8], A A A A B i i B 2 B (1 2
P e BRI “ 20y - ZHLA - AT ISR RISV Z o PR L A, XHE Sl
B 2 i@ AR AT 0 A, TR FO R 25 S BOR B E IR EAT, Py O ER O S SR R 2 24 P
ANEWAE 20t o 25550 E TR A FIMLREAT PR IT, ESE T VAR R ATV, DR FORR LA SE ST T
A “ R 67 FOE R 3 IR R IR BEE 1 IR SR (SRR

AT TR I 2% 25 B2 AR WS B A B2 48 01, TR0 18 48 5 290 A 280 1k R o B R AN B
R KPR R FEAT AR AT BT B el S BB HEAT 734, AT DR 8 Sk R S8 R AT BIOG R AE.  [R]
TSR VBRI IR

2. ARMFEMGE
2.1. EEAFSEMT TS FERR 9IS

BB AH M SR JIE . HEr. el 5 skrh 54 R, SEHBH SRR . 568, BAT . &
5 E . H 7 kb 2541 78 25622 5095 % Batman-TCM (http:/bionet.ncpsb.org/batman-tem/) [9]+
TCMID (http://www.megabionet.org/tcmid/) [10]7iH it iE B WX 4% 24 BE 2= AR W)ME B2 B2 5 58 258
B ST R B LR S B R R S AN 2L A AU 22 9y - [FIBT S2A Batman-TCM 7EZR 01T F &, R BH
UM S A G 5 Bk 25 28 4 ot SR R, 6 T — AN A s, R TRVE AN T 20 43T
DR R, [FI B TCA SO AU oy o A, TR LR S il Rl 3 A2 22 Bh 2 4 EU AR TR B PR R R
RCTHR, AAEVEZ BB AR, PRI ROFAER T “Boar - $EAC MR 4%, T AT se i a5
W TE AR RIEAE R, SO TGRS TR S 3T [ 11 BTLL, AR R s 4 B, AN
EEvaY i

2.2. INBRIEEE REEHERTHIZ

1 3E [H [E 37 B9 0y (National Center for Biotechnology Information, NCBI)H ff] GEO (Gene Expression
Ominibus) £ ¥ J£ (www.ncbi.nlm.nih.gov/geo) £ 2 S ARE AH 0 s B 4wty GSE44593 (Organisms:
Homo sapiens) B RS 808, %8 HR G AL 14 BIHPECRE B3 . XTREZH 14 491 1E 0 e & (1) ik
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R, 3% 28 AMFEA . AHIETER AT R 15 5 9 limma BUPF R 1238 B0 B Bt it A7 i, BRANSHsc E P value
<0.05, Jifiide i ARRAE 22 5 R IKHE A o

2.3. HDHRAERE R BT IE

FIH DrugBank (https://www.drugbank.ca/) [12]. GeneCards (http://www.genecards.org/) [13]. OMIM
(http://omim.org/) [14]. TTD (http:/bidd.nus.edu.sg/group/cjttd/) [15] 4 MR, 454 FidERRKIERNR,
IAGNEE G R 1L UL K

24. A5 - BBRMEEIIE

B Rk EIESE R, MIBRE LML S . KM Cytoscape3.7.2 (http:/www.cytoscape.org/) 4 il H. -
SEEHE TS o - SR RN, 15 3 AN SEEH I I BUR o 5 E  TRIAR G MR AT AR OC R

25 AFRLLMFFFLE-MBZRIIE

{8 String 11.0 (http:/string-db.org/) £ £k T B IR HUALA $E S (A AH BAE FH G 2R R A R AT () AH
HAEHK R, T A Cytoscape 3.7.2 BAFHE g ILAT HUHANEE 258 H il 5 8 A WUAE HAE FH X 4% (Protein-Protein
Interaction, PPI). PFh A 255 745EA PLi#E & PPI, HApH “F A7 RFRIEMAMLA, “14” RFRLA
HES AR R, TR MR E, Rz aEEAN Mg gt A HEEMERH . @k A
ROMVRE A BE U I R 8 o AT, RERE SR IR “ R S va " B4R AL ANRE 2 N IR

2.6. MILZEISTHR

iZH Cytoscape3.7.2 B4 H ) T.H Network Analyzer SKBEATF 87047, DAVTAT 688 L A0 4 50 w3 B B0
L BAMEE S Foh A AN SR RE Y SO B SR R . Y bt B DA YT SLE IR 2%
FIHOFERE, SR S 8% M 4% 5% AL E & . 12 Cytoscape H ) ClusterViz #E47 45
Besr#t, 3% MCODE HEHHT RIS HI[16]. K-Core &P RAIBH K /NS H, %55 K-Core % &
A4, BISRAS PR A I RR T 4, AT TR A S50 s 2 (A A LR R o

2.7. TSR GO M KEGG @ig o+

FIF DAVID 6.7 (https://david.nciferf.gov/) [17]%} 5% 2 AT FEH HLINHE S FERE Prilse S k4T GO Al
KEGG 7-#, 3218 U L5 LM PT{E(5 5%, JFH GraphPad Prism 8 2.

3. RS SH
3.1. EENMSEATIT R 2 75 EE R

A H] Batman-TCM A1 TCMID 5> 085 2 G i 48 1, L BRI NS R o) o RIEER AL AN S S i
Hrb R AL R Gt WA 1. 45 R BB AL A 2 B AU A0 0 132 AL 1247 A, SRS BT
AR ANBE 5353 530 305 A< 1413 Ao B ALATSE A AT BOE A RO 22 B FTAE R 72 104 AL 1140 4.
Hop, BN AP EICE PR Y, XRRESE S ABE S 3R 12 A4Sy 91 ANAT 449 >0 958
Ao B AR A0 0 FIUEE A 2 27 ANy 107 A SEEHER I HUREA 4025 5o FIEBE 5503 5l 2 175
e 273 Ao BERHIL - SEMIGATIOR Y - E RIS (B DR 299 NA RS AL, 1473 ANBE R RO
6691 751Uk, AR SRR ZMAMEER, HE2 MM EZ A, KT Rl “ 2 Mo -
ALK - 2B KRR A
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Table 1. Statistics of components and targets of Yueju Pill and Chaihu Shugan Powder
= 1. BEAFSARAT R S TR it

27 FABRZY % gE| A E
it 12 449
HAR 15 315
FEEZPAN = 91 958
Ma+ 14 664
&t 132 1247
R B2 32 603
S 67 1097
SES] 18 123
SEHHE L i . “
A 10 342
JI# 91 958
H 75 690
&Hit 305 1413
R
Al >y D - ::: A2
.’0¢§- *

i »e

Figure 1. Ingredient-target network of Yueju Pill and Chaihu Shugan Powder. Al—Yueju Pill
unique ingredients; A2—Chaihu Shugan Powder unique ingredients; A3—Xiang Fu, Chuanxiong
ingredients; A4—Non-Xiang Fu, Chuanxiong common ingredients; Bl—Yueju Pill unique targets;
B2—Xiang Fu, Chuanxiong targets; B3—Non-Xiang Fu, Chuanxiong common targets; B4—Chaihu

Shugan Powder unique targets
L AR5 - SR Al— MR ARG ; A2—SRHARAT AT A A S s A3S—& T,

NERRS; Ad—3EFM. JIISHBRT; BI—HASFEES; B2—&M. JIIS8S;
B3 —E&M, JISHBER; B —KHMRTSEER

3.2. HBRIEN X ERE S AT SHIRBAESE < B 734

BN GEO #ifs e, T #k GSE44593 RS Fr#ds, FH R 1E S A Hgb A7 Bl o0, ik ar 50 25
B, IR AT 50 AN 22 S B AR (] 2)o Ik X i B P AR 2R, G HEMARRE B S 1630 .
A 310 AL B S SIARE A IS, 20 NN ARG SE SR 52 N S E B EURE A S S IR A R
Pz A String T H 2| H2 A HTmse s M E (1 3), £ 309 /N AR 5293 il R ALK Hamse
AR 10 AN SR 11 25320( ] 4) o SEEA B BUREA Hamee SUE N 28 (] 5)E 47 /N15 /U 160 2534
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Figure 2. Heat map of the first 50 differentially expressed genes
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Figure 3. The network action diagram of common targets
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Figure 4. The specific network action diagram of anti-inhibition targets of
Yueju Pill
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Figure 5. The specific network action diagram of anti-inhibition
targets of Chaihu Shugan Powder
B 5. SCHARAT RSB S E R M E

3.3. #RIMFIRIR AT

MLV ZH, R AT R R SRR RN T SO, B4, WRER I R A
W2 rp BT BB . AEX A BT A PP B pr el A Y52 NS ALB. BDNF. IL6. A
PUHIEE 5 PPT AT 10 #2230 320 b W35 2. k4b, i2H ClusterViz H1(¥) MCODE Sk T /0 #r, Hrpfg
6 RAEHLY) score > 4, X 6 FA[FEIBEH B S % 3 fis.

TE RS ALER A IR 25 PPI h, BERCE RS2 RENL SCNNIA. SCNNI1G. SCNNIB 5 ESR1. 7EL5H
AT EURE B Umee s PPI R, FERE N2 AKTI. MAPK1. EGF. HRAS 5 MPO.
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Table 2. Topological analysis of common anti-targets (top 10)

= 2. HEHNE LSRN (R 10)

i B ERE BN PO
1 INS 158 0.0851
2 ALB 135 0.0528
3 BDNF 130 0.0440
4 IL6 118 0.0256
5 FOS 110 0.0236
6 TP53 99 0.0261
7 TNF 96 0.0173
8 TAC1 87 0.0091
9 IGF1 87 0.0089
10 TH 87 0.0167
Table 3. Analysis of 6 modules of Yueju Pill and Chaihu Shugan Powder
3. BEAFISHARATEL 6 MERSR
%'y IR 193 b= bl
1 22.407 60 855
2 19.417 49 586
3 9.529 35 174
4 6.667 22 70
5 5.917 25 101
6 5.667 7 17
L
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3.4. HBHAEER S

BB BRI H 9 60+ 49 35, 22, 25 F1 7. Horh s REHURN S /S ASTHURT AR R AH B8
#t, 12H] DAVID {EL-T G X — MESEAT M RIE R 0. H R DU R P (8 A A [Fl s B,
Calcium 155 3@ B LG PERCAR — S20AHH B AT FH RN 200 f 4% e 426 56 o 770K AR 30 8 0 2 8 11 A 55 0 AT 1)
RIS 18] 0 FAABEHIEER 7075 B W1 4 Fros o 245 AR PR 7 713 14 820 7T R AR 1]
P RUTAE 045 5 TE B UMK /E A -

Table 4. The pathway analysis of the common anti-inhibition targets

= 4. LEHINE SRR

e Bask i
Neuroactiveligand-receptor interaction. Calcium
NR3C1, GHRH, IL13, FOXP3, HTR2A, ADRB3, ADRAID, signaling pathway. Pathways in cancer
ADIPOQ, HTR7, CALCA, ADRA1B, VCAMI, ESR1, SLC18A3, Cytokine-cytokine receptor interaction. MAPK

DRDI, ACHE, SLC6A2, ADRAIA, CHRNA4, FOS, SIRT1, IGF1,

ADRB1, NOTCHI, IL6, SOD1, CAT, TGFB1, HTR3A, FASLG, signaling pathway Prion diseases.

! ADORA2B, MIF, ADRB2, EPO, FGF2, OPRK1, DRD5, MAOB, Toll-like receptor signaling pathway . Vascular
OXT, BDNF, ICAM1, PPARG, SOD2, TAC1, HRH2, LEP, HMOX1, smooth muscle contraction. Adipocytokine
MAP2K1, TAARI, APOE, ILIRN, TLR3, IDO1, PTGS2, MTOR, signaling pathway. Hypertrophic cardiomyopathy
TNF, CRP, ALB, HTR6, SELP (HCM). Gap junction. Graft-versus-host disease.

Dilated cardiomyopathy. Tryptophan metabolism

ADORA1, CHRM2, F2, HTR1A, AGTR2, DRD3, TH, KISS1, DDC, ~ Neuroactive ligand-receptor. Calcium signaling
AVPRIA, CNR2, AVP, DBH, PLCB1, ADRA2A, ADRA2C, CCL2, pathway. Tyrosine metabolism. Regulation of
DRDA4, 114, AGTR1, MAOA, HRH1, IL1B, SLC18A2, PF4, HTR1B, actin cytoskeleton. Renin-angiotensin system. T
IL10, HTR2C, ENSG00000196689, IFNG, PIK3CA, OXTR, PIK3RI1, cell receptor signaling pathway. Apoptosis.
GRM7, COMT, CRH, CHRM4, TACR2, TP53, CHRM1, HTRID,

Allograft rejection. Gap junction. Jak-STAT
OPN4, CHRMS, HRH4, DRD2, AGT, SLC6A4, CHRM3, HTR2B

signaling pathway

GRIA4, HTR3B, GRIA3, DNMT1, GNAS, FGFR2, CACNG2,
NRXNI1, NLGN1, MYODI, PDGFB, GRIAI, GRIN1, GSR,
3 HOMERI1, SHBG, NOSI, SLC1A3, IGF2, SLC17A7, ESR2,
CYPI19A1, SHH, GABRB2, SLC6A3, EDN1, CAMK2G, GRIN2D,
GRIN2C, GRIN2B, SNCA, CACNAIC, RET, GRIA2, BMP4

NEFL, CACNA1A, GABRB3, GABRAI1, GABRG2, KCNEIL,
GRIN2A, KCNA1, KCND3, GABRG3, ABCC9, FMR1, PDE4B, Neuroactiveligand-receptor interaction. Calcium
PDE4D, CACNAIH, KCNJ5, SCN2A, DLG4, GABRA3, signaling pathway
CACNAIG, HTT, HOMER2

HCRT, GHRL, BCHE, IL5, LTA, NGF, COL1A1, ADORA2A,
5 CNTF, BMP2, MC4R, MAPT, CRHR2, CCL5, NGFR, AR, CNRI, . . .
INS, CALB1, ADRA2B, KIT, SOX9, ACE, PPARA, APOAL Neuroactiveligand-receptor interaction

Calcium signaling pathway

6 KCNH2, KCNQ1, SCN5A, KCND2, SCN1B, SCN8A, ANK3

3.5. AN LR S

FEIFFZH DAVID F3Hrf5H, B AL IE TP a5 AR A A = % [ ) 811 P B S WAL 5
(15.00%) Wit S5 5@ H(15.00%) (] 6). SEEHER B EUHIAE SO AC @ B HEE AT A« JEhE
IHP%(25.00%) ErbB {5518 #%(17.31%) MAPK 15518 #(15.38%) 55 (14 7). 1245 53 BB HL RN 58 HH B
JH B3B3 P 1 4 T RSB A T3 SRR A R A 5 T8 B R BT AT A8 R
4. ¥W1ig

PG PR F R B[ 19]— S AT AE BB 3 o i 3 28 IR 7 Bb IE 8 A SR AR e R, dn i s 7 IL-1. TNF-a
&, PIRNT IL-4. IL-8 1 IL-10 #2 B E K LT IR IARAE I ARALEIHEN 2 —: JORE B 22
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FIINEA AR T AL F U IR E AP 288 TR R 7 S A5 [20] o FERIT FTIRIGAE AR A BRI s T 28 S i
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Taste transduction
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Figure 6. KEGG analysis of potential targets of Yueju Pill
Bl 6. MR BAMIMNE S KEGG 747

B cell receptor signaling pathway Je—
Chemokine signaling pathway =
Insulin signaling pathway =
Neurotrophin signaling pathway =
Toll-like receptor signaling pathway =
Pancreatic cancer =
Acute myeloid leukemia =
Neuroactive ligand-receptor interaction =
Focal adhesion =
Chronic myeloid leukemia =
VEGF signaling pathway =
Melanoma =
Renal cell carcinoma =
Endometrial cancer =

MAPK signaling pathway

Prostate cancer

Glioma

Non-small cell lung cancer

ErbB si%naling pathway

Pathways in cancer

0 5 10 15
HE e B

Figure 7. KEGG analysis of potential targets of Chaihu Shugan Powder
Bl 7. SREAFATRUE A IANEE S B KEGG 5347

FRIE — R AR B ALV T AARRE T 7T s, BB AL O 29 A o R I . R ITE

BE T # A BN RBOR (21 RBER I, EWT OB AL TR I i, RIJFAERT A A& A 1EH . £E
XN AT AT 2, RGN E RN A PUmar AR [22], a2 /R A mT Re & i i s e
284 K [K ¥~ (Brain-derived neuotrophyic factor, BDNF)[¥] 3R 1A T = AH [ 23] Ao A Ao Y5 12 4 28 A K [T - 7] A
B 55 5 R AR E R IR B 524K B (Tyrosine Kinase receptor B, TrkB)AH F.1E F Kk 3| 4 37 5 4 017
TEIEAT, FERIEIKP 3 & nT oG S (1) T 28, DT P AR PO BT IR R [24] . RN ERSESE ), BEde
R UK B A SR B AR SR (251 RIS, SETN TR IT APARGE BOAH O 7T, RSk TSR B R A
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