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[ Abstract]  Objective Objective Based on the network pharmacology approach, this paper aimed to study the
useful material base and functioning mechanism of Gardenia jasminoides Ellis and Ligusticum for the treatment of depression.
Their antidepressant effects were initially tested and verified using ICR ( Institute of Cancer Research) mice. Methods

Effective compounds of Gardenia jasminoides Ellis and Ligusticum wallichii were collected from the Web of Science, CNKI,
and ScienceDirect Databases. Then, the chosen ingredients were further selected or screened according to their generic
drug-like principle. The Swiss Target Prediction Database and GeneCards were used to predict and identify the target
components with antidepressant activity. Furthermore, the String Database was used to annotate protein interactions, and
ClueGO software was used to perform the enrichment analysis of concentrated signal passages for those key functioning
targets of the antidepressant activity. Based on the above information, the “ingredient-target-signal-pathway” network was
constructed, and its topological analysis was conducted by Cytoscape 3. 7. 0 software. Based on the result of this analysis,
the top 4 compounds were tested for their antidepressant effect in ICR mice. Results Based on Cytoscape 3. 7. 0 software,
the active ingredients with antidepressant effects were 4-methoxyl-phenethyl-butyl ether, jasminoside J, Gardenal-1, and
butylphthalide. The main effective targets were COMT, HTR1A, DRD 2, SLC6A4, SLC6A3, MAOA, GRMS, DRD4,
DRD3, HTR2A, HTR3A, GRIA1, APP, HTR1B, and GRM1. The main pathways of antidepressants were serotonergic
and dopaminergic synapses. Animal experiments showed that the positive control groups, the medium and high dose groups
of butylphthalide and Gardenal-1, and the high dose groups of 4-methoxyl-phenethyl-butyl ether could significantly reduce
the immobility time compared with the blank groups, which further verified the antidepressant activity of these ingredients.
Jasminoside J could not reduce the immobility time, indicating that it did not show an antidepressant effect. Conclusions

Based on network pharmacology and animal experiments, the active ingredients with antidepressant activity were 4-

methoxyl-phenethyl-butyl etherGardenal-1, and butylphthalide, which provide references for further research.
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Table 1 Information on the protein targets of the active
ingredients in Gardenia jasminoides Ellis-processed

Ligusticum and their antidepressant effects

Hey mEAID s LY B

NO. PDBID Target Medicine name
1 P21964 COMT HEF JIl% Gardenia, Chuanxiong
2 P14416 DRD2 W7 JIIE Gardenia, Chuanxiong
3 P49841 GSK3B W+ J1IIZ Gardenia, Chuanxiong
4 P21397 MAOA #E+ Il Z Gardenia , Chuanxiong
5 P10636 MAPT HEF )12 Gardenia, Chuanxiong
6 P29475 NOS1 HeF JIIE Gardenia, Chuanxiong
7 P04150 NR3C1 e+ )12 Gardenia, Chuanxiong
8 P05129 PRKCG #E+ Il Gardenia , Chuanxiong
9 P23975 SLC6A2 W7 JIIE Gardenia, Chuanxiong

10 Q01959 SLLC6A3 ¥ JIIZ Gardenia, Chuanxiong

11 P31645 SLC6A4 #E 7 JIIZ Gardenia , Chuanxiong
12 PO8I83  ABCBI PEF Gardenia
13 P35462 DRD3 HEF Gardenia
14 P04062 GBA HEF Gardenia
15 P42261 GRIAIL HEF Gardenia
16 P42263 GRIA3 PEF Gardenia
17 Q13255 GRM1 HEF Gardenia
18 P41594 GRM5 HEF Gardenia
19  P08908  HTRIA HEF Gardenia
20  P28222  HTRIB HEF Gardenia
21 P28223  HTR2A HEeF Gardenia
22 P28335  HTR2C HEF Gardenia
23 P46098  HTR3A HEF Gardenia
24 P05067 APP JII% Chuanxiong
25 P08172 CHRM2 JI| 2 Chuanxiong
26 P33261 CYP2C19 = Chuanxiong
27 P21917 DRD4 k=S Chuanxiong
28 Q13451 FKBP5 JIIE Chuanxiong
29 Q02750  MAP2KI JI|Z Chuanxiong
30 P36507 MAP2K2 = Chuanxiong
31 Q99572 P2RX7 JI|% Chuanxiong
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Figure 3 Component-target-pathway network of Gardenia jasminoides Ellis-processed Ligusticum compounds with antidepressant activity
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Table 2 The effects of different compounds on forced swimming and tail suspension tests in mice
RN ()
215 & (mg/kg) Immobility time
Groups Dose BRI KIS
Tail suspension test Forced swimming test
23 114
S - 101. 25.5 99.5x6.6
Control group
R . -
Fluoxetine hydrochloride 10 35.6£5.2 37%5.9
TRk 10 95.3+8.1 91.8+9.8
- . 30 80.8+6.3™ 78.8+9.0™
Butylphthalide
90 71.4£10.7* 66.2+£5.5*"
2T 10 99.5+5.6 100+7.2
T J 30 96. 6+4. 6 97.8+£5.5
Jasminoside J
90 96.1+3. 4 95.2+4.3
e J& % -IGardenal -1 50 97.66. 6 96.0+4. 6
100 94.7+£5.5" 91.7+£5.2"
200 93.3£6.0" 89.5£6.4"
PERYSI— 10 97.9+5.4 97.4+4.2
PR 30 95.8+5.0 93.2+5.4
4-methoxyl-phenethyl-butyl ether
90 93.8+£5.2" 89.7+5.7"

TE: 525 H4HIEE, 0. 01<” P<0.05, ™ P<0. 01,
Note. Compared with the control group, 0.01<* P<0.05, ** P<0.01.
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