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Abstract: Objective To investigate the mechanism of depression by Sini Powder. Methods The chemical composition and targets
of Bupleuri Radix, Paeonia Radix Alba, Aurantii Fructus Immaturus, and Glycyrrhizae Radix et Rhizoma were searched by the analysis
of traditional Chinese medicine system pharmacology platform (TCMSP). Depression related genes were screened from OMIM, TDD,
Drugbank, and Digsee multiple databases. The target corresponding genes were searched through UniProt, GeneCards, and PubMed
database query and then Cytoscape 3.2.1 was used to build compound-targets (genes) networks, protein interaction (PPI) filter core
targe; At last, the enrichment of gene ontology (GO) function analysis by DAVID based on the Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway enrichment analysis was carried out, and the mechanism of its action research was predicted. Results The
compound-target network contained 121 compounds and the corresponding 259 targets, and the key targets involved PTGS2, CALM1,
ESR1, HSP90AAL, AR, etc. The PPI core network contained 15 proteins, key proteins involved in CASP3, CHRM2, CYP3A4, and etc.
The function enrichment analysis of GO was 375 (P < 0.05), of which there were 307 biological processes (BP), and 37 related items of
cell composition (CC), and 31 molecular function (MF) items. 37 related items of cell composition (CC), and 31 molecular function

(MF) items. There were 37 signal pathways (P < 0.05) in KEGG pathway enrichment screening, involving neuroactive ligand-receptor
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interaction, dopaminergic synapse, IL-17 signaling pathway and so on. Conclusion The active components in Sini Powder play an

antidepressant role by acting on 15 key targets such as CASP3, CHRM2, DRDI1 to regulate multiple signaling pathways.

Key words: Sini Powder; depression; network pharmacology; neuroactive ligand-receptor interaction signaling pathway;

dopaminergic synapse signaling pathway; IL-17 signaling pathway
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Table 1 Basic information of some active compounds in Sini Powder
%) CIked EERSY OB/% DL  #X45 7
S8 MOLO013187  cubebin 57.13  0.64 356.40
MOLO000354  isorhamnetin 49.60 031 316.28
MOL004609  areapillin 48.96 041 360.34
MOL004624  longikaurin A 4772 0.53 348.48
H7j MOLO001918 paeconiflorgenone 87.59  0.37 318.35
MOLO000211  mairin 5538 0.78 456.78
MOLO000492  (+)-catechin 54.83  0.24 290.29
FISZ MOLO001798  neohesperidin_qt 71.17 027 302.30
MOLO013435  poncimarin 63.62  0.35 330.41
MOLO013436  isoponcimarin 63.28 0.31 330.41
MOL005828 nobiletin 61.67 0.52 402.43
MOLO004328  naringenin 59.29  0.21 272.27
MOLO013277  isosinensetin 51.15  0.44 372.40
H®E  MOL002311  glycyrol 90.78  0.67 366.39
MOLO004990  7,2',4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71  0.27 300.28
MOLO004904  licopyranocoumarin 80.36  0.65 384.41
MOLO004891  shinpterocarpin 80.30 0.73 322.38
MOLO005017  phaseol 78.77  0.58 336.36
MOL004841 licochalcone B 76.76  0.19 286.30
MOLO004810  glyasperin F 75.84  0.54 354.38
MOLO001484  inermine 75.18  0.54 284.28
MOL000500  vestitol 74.66  0.21 272.32
MOLO005007  glyasperins M 72.67  0.59 368.41
MOL004941  (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12  0.18 256.27
MOLO004959  1-methoxyphaseollidin 69.98  0.64 354.43
MOL000392  formononetin 69.67 0.21 268.28
MOL004863  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone ~ 66.37  0.41 354.38
MOLO004903  liquiritin 65.69  0.74 418.43
MOLO004808  glyasperin B 6522 0.44 370.43
MOLO004829  glepidotin B 64.46  0.34 340.40
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Fig.1 Compounds-target network diagram of Sini Powder (degree > 20)
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Fig. 2 Intersection compounds in Sini Powder and their intersection genes with depression-related targets
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Table 2 Basic information on compound-disease intersecting

genes
Uniprot HEE A EHA

P42574  Caspase-3 CASP3
P08172  muscarinic acetylcholine receptor M2 CHRM2
P08684  cytochrome P450 3A4 CYP3A4
P21728 D (1A) dopamine receptor DRD1
P42262  glutamate receptor 2 GRIA2
P49841  glycogen synthase kinase-3 beta GSK3B
P28223  S-hydroxytryptamine receptor 2A HTR2A
P46098  5-hydroxytryptamine receptor 3A HTR3A
Q16539  mitogen-activated protein kinase 14 MAPK14
P14780  matrix metalloproteinase-9 MMP9
P41143  delta-type opioid receptor OPRDI
P35372  mu-type opioid receptor OPRM1
P17252  protein kinase C alpha type PRKCA

Q96EB6  NAD-dependent protein deacetylase sirtuin-1 SIRT1

P31645  sodium-dependent serotonin transporter SLC6A4

MAPK14

3 PSS MEREE R EERZLME (PPICN)
Fig. 3 PPI core network (PPICN) diagram of Sini Powder,

targets, and depression
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Fig. 4 GO enrichment analysis of targets of Sini Powder
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Fig. 5 Top 25 channels of KEGG enrichment analysis in treatment of depression by Sini Powder
ANERRG R R AT RS IR 3 AktB-catenin 2% HOVAITIER, SUIEFINLES SR RGA 2 R

WRIE Bl AU R AE R MR B BT E P2 wl RBRM LB A FUmas e, Hrh 55
FOPN AP R R, FPARIIIEA R FRIETERGE, 1.6 gk &M 100 mg/ke



¢ %% Chinese Traditional and Herbal Drugs 38 50 & 25 20 i 20194 10 A

* 5001 -

AR PUMACAE AR 42 KRB R RN CUMS
NIRRT A SRR, RS AT R 5 H
BN BRI PR TS M, SeE A AT
(RSP SEl IR 6 1 N = A o5 T T
M) T 5800 ~AT20 . HE sy Ml R B T AR
HEFR: RRERE TN HEPS; A
REL R TARSE sy, IR VU SR T AR
(A FPESR AL T HS IR . SR BEAE AT 5 o450 5 e
B SHACREAH R BIHRE, MR EAAR 2 FdE il
— 2 DU OV FH ) S BERE R SHEREA DG, =
FEIX LA SR 2R A B RN A LR T 5 AR E
FHIG, XN AR A FE DU 38 B0a T FARRE S £ 1
HitZ%,

AL B -9 975 28 S B A AT R, DY AT A T
CASP3. CHRM2. CYP3A4 2% /AN 55 72 A b [A] Bt
FIARIER; M DAVID J@EE /38T n] LG H, SmHE
P I I8 % TR 5 AT E SR O A A 4R 3 1 A -
LM EAERE S E%. 2B ESEE. IL-17
(G5 MBS . H A &5 M AR -SZ A AH BAE S 5
WS NS S H CHRM2. DRDI. GRIA2.
HTR2A. OPRD1. OPRMI1, % EJ&{55 @A K
[J#E s 4 DRDI. GRIA2. GSK3B. MAPKI4.
PRKCA, IL-17 {F5 @ K #ESH CASP3.
GSK3B. MAPK14. MMP9.

ZE LRI, AHIE TN ) 2% 2538 52 10 72 DY
WHCP AR AR R SR OO HAIORE A A P
AT TIRZEMERFT, A DR W DY Ea 7 40
ARGE Il 2 oy RN 2RI P RIAE ok
RIET R0 . ST MBS0 R R, A s
K BB ey Jog B - 24 R0 VT - R 4 2 -3 R i
SIS T, VU EOGTT FIARIE LA S H )
29T R BRI RS A S AGAK E

SEHk

[1] PBRAER, TkBUA, B% i, 5. DL S-HT1A SZ2AH4CONEERR
KAt R (7). EFHE2E, 2013, 37(8):
624-627.

[2] iRFME. PR TRITIACE IR RFT S D] b
B P EEZ R, 2013.

[3] Whiteford H A, Degenhardt L, Rehm J, et al. Global
burden of disease attributable to mental and substance use
disorders: findings from the Global Burden of Disease
Study 2010 [J]. Lancet, 2013, 382(9904): 1575-1586.

(4]

[12]

[13]

[14]

[16]

[17]

(18]

[19]

OB, FTSE, MKEE, S5 CH EGUTARE RINLELGT
TR MGG (3], P E SRR T AR K, 2016, 22(10):
194-198.

wEE, AR, ke, A TR AR AL R AT
FoikRe [1]. "2, 2015, 26(28): 4000-4003.
BT, B A, EE. R TEIRZER IR RS
I IARRE 25 LA M (0] R R 25, 2015,
40(10): 2042-2046.

O DU HLEIeE T (0] 4K, 2010,
6(14): 29-30.

FOH, BXE, AER, 55 BT IS BN
oy B FAE MK O e [7]. PB4, 2015, 46(20):
3109-3116.

B OE, MITH, WO, S SEHIBEORTT AT R
JAR B R 28 25 3250 [T, PB4, 2018, 49(15):
3509-3515.

TR, DUREC R HZRITATST [D]. FrS: iR hEEZ
K2, 2005.

IR, WRER, VERECF, A T C25M-RE N -E R
o £ 1) L A E SR 9T BB AE 73 T IRAE LA 7], 24
2R, 2017, 52(4): 2666-2670.

7OBR, EREA, MR, S R TIERZGEATS-B
BEZIIRIT 2 TR AR AALER T (7). gy,
2019, 50(4): 888-894.

Ru J, Li P, Wang J, et al. TCMSP: A database of systems
pharmacology for drug discovery from herbal medicines
[J1. J Cheminform, 2014, 6(1): 13-18.

Ahmed S S, Ramakrishnan V. Systems biological
approach of molecular descriptors connectivity: Optimal
descriptors for oral bioavailability prediction [J]. PLoS
One, 2012, 7(7): e40654.

Ursu O, Rayan A, Goldblum A, ef al. Understanding
drug-likeness [J]. Wires Comput Mol Sci, 2011, 1(5):
760-781.

e, # Ok UK, & SR TP A R
P-4 4 73 A B K SEATLAR T (9. o [ S g8 7 5
k&, 2017, 23(5): 189-195.

WS, IREM, B, S VUSTHOY w8 i R
WAEERRRAT AT (1], PP ESARE, 2016,
31(1): 271-274.

Wit s, VAT, AMES, S DUSTHOR AR ek
TR KRR BRAT N R % iz haengsgmy [J]. dbat
225 K224, 2005, 28(4): 39-41.

WUk, £, & 2, 5 DUSTHeE 2 mis b xt
ST RERRN (1], PR E, 2014,



* 5002 -

¢ £ % Chinese Traditional and Herbal Drugs

F504% F20H 2009510 #

[20]

(21]

[22]

29(3): 711-714.
SAUUR . DY T SR A R RO A AR TR K BR AT o B I
JURNLELRIBT ST [D]. Bred: AR ERZ5 K57, 2014,
Bhutada P, Mundhada Y, Bansod K. Reversal by quercetin
of corticotrophin releasing factor induced anxiety-and
depression-like effect in  mice [J7. Prog
Neuro-Psychopharmacol Biol Psychiatry, 2010, 33(6):
955-960.

Gao W, Wang W, Peng Y, et al. Antidepressive effects of
kaempferol mediated by reduction of oxidative stress,
and

proinflammatory up-regulation  of

AKT/B-catenin cascade [J]. Metab Brain Dis, 2019, doi:

cytokines

(24]

(23]

10.1007/s11011-019-0389-5.

Yi L T, Li C F, Zhan X, et al. BDNF signaling is
necessary for the antidepressant-like effect of naringenin
[J]. Progr Neuro-Psychopharmacol Biol Psych, 2014, 48:
135-141.

Paulke A, Noldner M, Schubert-Zsilavecz M, et al. St.
John’s wort flavonoids and their metabolites show
antidepressant activity and accumulate in brain after
multiple oral doses [J]. Pharmazie, 2008, 63(4): 296-302.
X%k, WOVE, X D, A R FEXEEA T T
RN ST AT SRR (0], N EE
524, 2013, 24(6): 1382-1384.



