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Anti-depression mechanism of Zuojin Pills: based on UHPLC-TOF-MS
network pharmacology and experimental verification

DAI Guodiang HANG Hua=xi CHEN Pei-yao HONG Sheng-wei XU Meijuan MA Cheng-yao HUANG Qian
YE Yu YU Meishuang JU Wen-zheng’
( Depariment of Clinical Pharmacology Affiliated Hospital of Nanjing University of Chinese Medicine Nanjing 210029 China)

Abstract  This study aims to explore the anti-depression mechanism of Zuojin Pills based on the plasma constituents network phar—
macology and experimental verification. UHPLC-TOF-MS was used for qualitative analysis of Zuojin Pills-containing serum. Targets of
the plasma constituents and the disease were retrieved from PharmMapper and GeneCards. Then the protein—protein interaction ( PPI)
network was constructed and core targets were screened for GO term enrichment and KEGG pathway enrichment. Cytoscape 3. 7.2 was
employed construct the " compound-target-pathway" network and the targets and signaling pathways of Zuojin Pills against depression
were predicted. CUMS-induced depression mouse model was established to verify the key targets. The results showed that a total of 21
constituents migrating to blood of Zuojin Pills were identified which were mainly alkaloids. A total of 155 common targets of the con—
stituents and the disease and 67 core targets were screened out. KEGG enrichment and PPI network analysis showed that Zuojin Pills
may play a role in the treatment of depression through AMPK/SIRT1 NLRP3 insulin and other targets and pathways. Furthermore
the results of animal experiments showed that Zuojin Pills could significantly improve the depression behaviors of depression reduce the

levels of IL-B IL-6 and TNF-« in hippocampus and serum activate AMPK/SIRT1 signaling and reduce the protein expression of
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NLRP3. In conclusion Zuojin Pills may play a role in the treatment of depression by activating AMPK/SIRT1 signaling pathway and
inhibiting NLRP3 activation and neuroinflammation in the hippocampus of mice.
Key words  Zuojin Pills; depression; network pharmacology; UHPLC-TOF-MS; mice
DOI: 10. 19540/ j.cnki.cjemm.20221102. 706
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Fig.1 TIC chromatograms of Zuojin Pills medicated serum
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2

Table 2  Information of Zuojin Pills” constituents migrating to blood

No. tg /min

1 2.06 citric acid C¢Hg 0, M-H ~ 191.018 9 173.008 6 111.008 4 87.009 5 85.030 4 67.019 5
2 4.4 danshensu CoHy05 M-H ~ 197.043 6 179.036 9 152.892 8 135.046 0 123.044 5 72.993 0
3 7.24 magnoﬂorine” CyHyNO, Y M* 342.170 8 297.112 2 282.085 5 265.085 2 237.089 9 222.067 1
4 9.32 berberrubine" CioHigNO,* M* 322.106 3 307.084 1 279.087 7 278.081 4 250.086 6
5 9.64  ferulic acid CipH 0, M+H * 177.053 7 145.028 6 89.039 0
6 1112 coptisine” CH,NO* M* 320.091 6 318.076 3 292.096 4 277.074 3 262. 086 3
7 11. 16 columbamine" CyyHyyNO,* M* 338.138 0 322.109 0 307.084 4 294.112 8 279.089 4 265.073 2
8 11.43 hydroxyevodiamine CioHy;N50, M+H * 320.139 6 302. 128 5 287.102 9 286.097 2 144.081 5 115.055 5
9 11.44 jatrorrhizinel) CyoHyyNO, Y M* 338.138 6 323. 114 1 322.107 7 308. 090 8 307.084 4 279. 090 0
10 12.58 palmatinel) Cy Hy,NO, Y M* 352.155 8 337.130 7 336.122 9 322.106 1 308.128 5 294. 113 1
11 12. 62 berberine" CyHisNO,* M* 336.123 7 321.100 2 320.092 0 304.097 0 292.097 1 278.080 5
12 12.98 chrysophanic acid CisH 00, M-H - 253.049 6 224.046 7 223.036 5 208.059 7 197.058 7 135.008 2
13 13.59 limonexic acid CysH3,09 M+HCOOH-H -~ 547.187 4 501.177 4
14 15.2 limonin" CeH3004 M+H * 471.199 8 425.196 5
15 15. 84 rutaevin 7-acetate CysH3 09 M-H ~ 527.188 8 485.173 5 467.171 4 465.186 6 407.150 1 397.163 9
16 16. 88 evodiamine CoH;;N;0 M+H * 304.143 9 171.091 9 161.070 9 144.081 0 134.060 1 106. 066 1
17 16.97 secoisolariciresinol CyoHy 04 M-H ~ 361.160 2 236.103 7 223.033 8 221.153 1 220.152 8
18 17. 63 rutaecarpinel) CigH;3N;0 M+H * 288. 1151 273.088 1 271.082 4 260.119 2 247.092 5 142.052 5
19 18.22 caulophyllogenin C30Hyg 05 M-H ~ 487.341 2 283.263 8
20  20.84  B-sitosterol C,oHs50O M+Na * 437.374 3 420.353 2 402.336 8 385.310 4 384.326 4
21 23.49 evocarpine C,3H33NO M+H * 340.263 2 200. 107 5 187.099 5 186.092 2 173.084 5 158.061 0
D . .
KEGG o P<0.05
GO GO 3
( biological process) . ( cel-
lular component) ( molecular function)
67 4 816
399 620 o GO
4A
2 ' ’
Fig.2 Venn diagram of active constituents and depression—relat— N
ed targets ° DAVID
KEGG 237 KEGG
3.3 PPI 15 KEGG 4B
155 STRING AMPK. calcium+insulin o
113 ”»
Cytoscape 3.7.2 . 3.5 - -
degree PPI 3, Cytoscape 3.7.2 “ - -
degree 7 521
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3 PP1

Fig.3 PPI network of common targets

4 GO (A)  KEGG (B)
Fig.4 Enrichment analysis of GO terms ( A) and KEGG pathway ( B)
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Fig.5 " Compounds-targets-pathway" network
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Fig.6  Effect of Zuojin Pills on depression behaviors of depres—

sion mice (xxs n=12)
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Fig.7 Effect of Zuojin Pills on levels of IL-18 IL-6 and TNF-

« in serum and hippocampus of depression mice ( X+s n=12)
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