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Exploring the synergistic antidepressant mechanism of isoquinoline alkaloids and flavonoid carboglycosides
from Zizyphi Spinosae Semen on network pharmacology and molecular docking technology

XIA Meng-lin,NIU Yu-yu, LIN Dao-zheng, QIAO Wei

(Department of Natural Medicinal Chemistry , College of Pharmacy , Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To explore the mechanism of synergistic antidepressant effect of isoquinoline alkaloids and flavonoid carboglycosides
from Zizyphi Spinosae Semen based on network pharmacology and molecular docking technology. Methods: The isoquinoline alkaloids and
flavonoid carboglycosides of Zizyphi Spinosae Semen were searched in TCMSP and other databases. The compound targets were predicted
by Swiss Target Prediction. Depression related targets were retrieved from GeneCards and other databases. After the intersection,the
intersection target of disease and compound was obtained. STRING database and Cytoscape 3.7.2 was used to construct PPl diagram,
DAVID database was used for KEGG enrichment analysis. The active ingredients and key targets were verified by molecular docking using
Auto Dock Tools 1.5.6. Results: Eighteen intersecting targets of isoquinoline alkaloids,flavonoid carboglycosides and depression were
obtained. It mainly acted on multiple pathways such as neuroactive ligand —receptor interaction, serotonergic synapse,calcium signaling
pathway through core targets were TP53, Aktl and GSK3B. Molecular docking results showed that the docking scores of key components
with Aktl and TP53 were low. Conclusion:Isoquinoline alkaloids and flavonoid carboglycosides from Zizyphi Spinosae Semen
synergistically exert antidepressant effects through multiple targets and multiple pathways.
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Tab1 Information table of isoquinoline alkaloids and flavonoid carboglycoesides from ZZS

el s o YU
S WAEBHR A ) 1 o B Nuciferine
2 IN—FH 22 £ N—-Methylasimilobine
3 FEHEM T IR Caaverine
4 W 3 D Lysicamine
5 N=VIZ Magnoflorine
6 R R R R Norisocorydine
7 FRZE 08 Zizyphusine
8 AT M 2 2, Coclaurine
9 JEfir H-B N-Nornuciferine
BT 10 L a7 3 Spinosyn
11 TR H R Zivulgarin
12 2-O- A LT 225 & 2-0-glucoylisoswertisin

13 6"~ I+ T B i % 6""—sinapoylspinosin

14 6"~ BT BRI e i 2 6"—feruloylspinosin

15 6" =X FR LI F Ry i 2% 6"—phydroxylbenzoylspinnosin

16 6" XA TR it £ 6" —pcoumaroylspinosin

17 HEHR Swertisin

18 SR Isoswertisin

19 R Puerarin

20 ARy Isovitexin

21 LARiEN Vitexin

22 S -2"-0-B-D- ML A A 1T Isovitexin—2"-0-B-D—glucopyranoside
23 ST Isospinosin

24 R FE-6-C—-B- D-HIAENHT Apigenin-6-C—B-D-glucopyranoside
25 AR T =2 Vicenin—-2

26 6T Bk v & 6"—vanilloylspinosin

27 6",6"— BRI 5101 VA R 6",6"—diferuloylspinosin
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Tab 2 Antidepressant targets of isoquinoline alkaloids and flavonoid

carboglycosides from ZZS

' EASKE RS | AR RS
1 ABCBI PO8183 35 HTR3A P46098
2 ACE P12821 36 HTR4 Q13639
3 Aktl P31749 37 1.2 P60568
4 APP P05067 38 LRRK2 Q55007
5 AR P10275 39 MAOA P21397
6 CAMK2B Q13554 40 MAOB P27338
7 CASP3 P42574 41 MAP2K1 Q02750
8 CHRM2 P0O8172 42 MAP2K2 P36507
9 CHRNA7 P36544 43 MAPK1 P28482
10 CSNK1D P48730 44 MAPT P10636
11 CYP1A2 P05177 45 MMP9 P14780
12 CYP2D6 P10635 46 MTOR P42345
13 CYP3A4 P08684 47 NOS1 P29475
14 DNMT1 P26358 48 NR3C2 P08235
15 DPP4 P27487 49 OPRM1 P35372
16 DRD1 P21728 50 P2RX7 Q99572
17 DRD2 P14416 51 PDGFRB P09619
18 DRD3 P35462 52 PON1 P27169
19 DRD4 P21917 53 PRKCA P17252
20 ESR1 P03372 54 PRKCG P05129
21 FGFR1 P11362 55 PRKCZ Q05513
22 GABRA1 P14867 56 PSEN1 P49768
23 GABRB3 P28472 57 SHH Q15465
24 GRIK2 Q13002 58 SLC18A2 Q05940
25 GRIN1 Q05586 59 SLC2A1 P11166
26 GRIN2A Q12879 60 SLC6A2 P23975
27 GRM1 Q13255 61 SLC6A3 Q01959
28 GSK3B P49841 62 SLC6A4 P31645
29 HTR1A P08908 63 TACR1 P25103
30 HTR1B P28222 64 TH PO7101
31 HTR1D P28221 65 TNF PO1375
32 HTR2A P28223 66 TP53 P04637
33 HTR2B P41595 67 TSPO P30536
34 HTR2C P28335 68 TTR P02766
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Fig 2 PPI network diagram of intersection targets
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Fig 3 KEGG enrichment analysis of potential antidepressant tar—
gets of isoquinoline alkaloids and flavonoid carboglycosides
from ZZS

2.5 BRARA=Fohek A M aRG B H R - KA
Yo 5 VEREST M BAE R L 11 FE
22 B — SR A I 25 L (R 4), P4
B rp a4 106 A9 145,570 2531 . FlH Network
Analyzer i {4 %) H AT W 48 H1FD 3BT , Degree (B
AT, SRR, SR Y N-F 3
YR A E AR A K A P LA B R s
BHIRE FHINER TR -6-C-B-D- &M 1 .
M 258 F 1 Degree [HEK, 7T BEAHUMAR MY £ 2T
PERLSY o

7 : @ isoquinoline alkaloids; @ flavonoid carboglycosides;

@ targets; @ Action pathway
R REMEYE S B By - KR ES-FRERK”
) 4 =]

Fig4 'Ingredient—key targets—action pathways'' network diagram

4

of isoquinoline alkaloids and flavonoid carboglycosides from
778

2.6 BRERA=FERAMIRL H RS a5
FAE¥e & 09 -Fxr4 iz FH Auto Dock Tools1.5.6
RAFXT i % ) Degree {EL5E R (14 R AL~ S MMk A= 4

B . B H A B AT &R 1 TPS3 . Aktl \MAPKI
GSK3B .MAOA #EA74rF X2, 1130 204, il
A, 2 40 BB, B0 AR 15 AR ) R B A P
o ME S AU, BT AT LB 5 Akl (TPS3 &S &
OYEEREAR, AR IR BIR RS Akl (X142
S50 61, R PyMOL 842047 n] MRk 434 , 153
TARZN . BREG Akl AR L5 5 X A
KIE(E 6.7), REOCTRAHIEN L aCFRF A
S0 EREUKEH o AR =460 5583 SER205 17
TEASEVER 7, SR 0L LYS268 fEfEir /e 11, 5
FRIL TRPS0 . VAL270 .LEU264 fETEB/KA/E] . B4R
% 55k 3 THR81 . THR82 .SER205 . ASP292 f£1E A
VR 7, 5% 3 TRP80.LEU210 . LEU264 . VAI270
FEEBRAE AT, AT Ay 5 03 3 3 e 1 H o e 35
ULy ST et SO ES iz

N-Methylasimilobine

Magnofiorine: 4

N-Nornuciferine:

Nuciferine 5
Puerarin

Isovitexin

Swertisin

——
1 1 1 [} 1

AKT1 GSK3B MAOA MAPK1 TP53

-10

5 BECREMEVESEMBEXRERSSXERAEAH

Fig 5 Heat map of docking results of key components and key tar—
get proteins of isoquinoline alkaloids and flavonoid carbogly—
cosides from ZZS
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Fig 6 The docking structure (left) and docking pattern(right) of
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puerarin and Aktl
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