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Abstract: Objective: Revealing the anti-depression mechanism of Akebiae Fructus by network pharmacology technology.
Methods: The active compounds and its corresponding depression-related targets of Akebiae Fructus were mined from the
TCMSP, PharmMapper, Swiss TargetPrediction, and GeneCards databases. The protein-protein interactions were gained
from the String database. The compound-target and PPI networks were built by Cytoscape software. The DAVID database
was exploited for enrichment analysis of GO and KEGG signaling pathways for key targets. Finally, molecular docking was
carried out for verification using AutoDockTools-1.5.6 software. Results: The 6 active compounds of Akebiae Fructus were

identified, including calceolarioside B, stigmasterol glucoside, and oleanolic acid, etc. 8 major depression-related targets
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were predicted, such as EGFR, MAPK1/8, SRC, HSP90AA1, AR, etc. 16 depression-related signaling pathways were
modulated, namely the prolactin signaling pathway, ErbB signaling pathway, GnRH signaling pathway, focal adhesion, etc.

The results of molecular docking showed that the kernel components had good binding activity with the key targets.

Conclusion: Akebiae Fructus exerted anti-depression effect through the comprehensive combination of multiple

components, multiple targets and multiple pathways.
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Table 1 Detailed information of active compounds of Akebiae Fructus
P YA s FRA:= 99 R F B2 (OB, %) %21 (DL)
Cl Calceolarioside B AR BB 1.58 0.7
C2 oleanolic acid SRR 29.02 0.76
C3 Daucosterol PUFEHET 20.63 0.63
c4 / A% MEoT 36.91 0.75
Cs beta-sitosterol [Ea= 36.91 0.75
C6 sitosterol A 36.91 0.75
C7 Ferulic acid (TE7Nive 39.56 0.06
cs Stigmasterol o 43.83 0.76
9 Friedelin TeHg g 29.16 0.76
C10 Hederagenol HAERERIT 22.42 0.74
Cl1l1 Stigmasterol glucoside S PR A 21.32 0.63
Ci12 Aristolochic acid D YD 40.32 0.6
C13 Clionasterol P-4 36.91 0.75
Cl4 Dauricine i B8 55 23.65 0.37
Cl15 [(2R)-2,3-dihydroxypropyl] (Z)-octadec-9-enoate 2R- H VB R P 34.13 0.3
C16 Arjunolic acid By AR 23.22 0.72
c17 2-Monoolein 2\ B H il 3423 0.29
Ci18 1-Monoolein 1SR H 3l o g 34.13 0.3
C19 Sapindoside B_qt / 25.44 0.74
C20 Ariskanin A / 109.51 0.4
c21 aristolochic acid A TLYRETR 62.71 0.55
2 aristolochic acid Il Dypgsme 1 37.56 0.45
C23 quinatic acid / 29.98 0.77
C24 akebonoic acid AT SR 15.31 0.78
C25 [(2R)-2,3-dihydroxypropyl] octadecanoate 3-Stearoyl-sn-glycerol SRR H R 25.2 0.29
C26 glyceryl linolenate H I R AR PR 38.14 0.31




428K 14

BOUE 45 ST BB BB AL S 11 -

rogs RORC  RTMR

: sLEBA3
PTPRF i
PTEN1 - X
PRKCA ,  Ne@iL1 NPR3  ndee
. MTAP NR1H2 TGEBR2
PRbXS MME3 NR1H3
MuR13 ESR2ESRRG gip NR3C2 THRB
PPIA B i .
= MARKS EGFR GBA PAH &
h T 1
. DRD2 :
PRARG MAPK 14 PDE4E
CYP&IAT @SR 4
POLB M CYP1gA1 aghpr TR
MAPK1  cypifrat BEhe  FAEEd -
MAGB P BME2  GAp  ADAMI7
PRMT . CM1 G A
3 KYAT1 FKBE1A s
CHEK1 chz B
R KIF11 e e HEx
i ‘cokz chg” AKR1B10
PLAU KDR . CGNAZ CASR?CASPa HMGCR
ITEAL HSBHB1 AKRIC2
i1 1aPA HsP17B1
. MR vighas HogEROAY AKRIC3
PGR
BACE1 i
] J AMYIA
MR ades
K2 feG-# e
Fig.2 Compound-target network
proxs (cytoplasm) . ZHfifUi%¥ 57 (cytosoD &5 9 I~ T UIfE
asr (Molecular Function), 3= 22 ¢ M — S AL & A BFJE T
e \ e . 7% M (nitric-oxide synthase regulator activity) . B4
PPARG B gE 4 (enzyme binding) . £ [ % 2 B 15 196 775 14 (protein
CCNA2 o N
BiiP2 ron MAPK10 tyrosine kinase activity)f;‘?o ﬁ%ﬂ?‘?ﬂ?ﬂ]ﬁﬁ&;b\ﬁﬁlﬁ
S (ova (1) GO F5 HESIHTLE A ILIEL 4.
ADAM17
e =, | SR 1 KEGG 3 5 453 HT 245 2 1. DAL 6 B
e S s esvz ® FME P<0.05 ST AT, 8 ML LML E 4 32 4%
L2 MAPK14
. o S EEE. HERRBOR (S, 45O SO R, e E
bLS PTPN1 RC 3 > > NN o
™ o e 16 < SHVARKERIC Y H . i Omicshare - 737
CYPS1A1 PRIA N N, N . S
ey V. (TP T T RAL, AN 5, [58 A b AR (0 S, 3
AGP1 THRB N . — e N ey
€ || S8 W 2 5 P ML R LR, P (U A4
IT@AL
» o T R BiEF Sl 0 A #EFL R F 5% (Prolactin signaling
FKBP1A POLB
Sﬁ N pathway) . ErbB 15 58 % (ErbB signaling pathway) .
FoRD TGRBR2 F40 NRiHg—NR1H2 AFCS G RH 1')_4 - ‘%E%(G RH ) 1 th ) égﬁﬁf
n ERsp i n signaling pathway) .
3 PPIIM% N ghalting patway

Fig.3 PPI Network

23 BREESN

ST HRGE T FHIERSEAH G A Y GO ZEYTh
B8, Mt DAVID BT 8 AN T-HUIlAR ST
w VAT IR R P D REE R SR B A AT . DA
P<0.05 Mgt 551, it 9 45t #2 (Biolo-
gical Process), 2P K WU (response to stress) .
ERBB?2 {21 % (ERBB2 signaling pathway) . —%&
B Y-E s F2E 09 TE P8 32 (positive regulation of
4 2 M 2H
(Cell Component), .4 id #% (nucleus) . 4H AT 5T

nitric oxide biosynthetic process) %%,

(Focal adhesion) %%, 2 BH FJ0F A4 36 14 il 438 1 I
L A R BB AR RN o
24 HFRHEERRER

LIk -38 o5 P 285 FP i 308 IR A U A5 B S0 AR 3
R OWEE B WEGNR H s . 58 IR A . SRR
12 . VOFERE T FIm R BSO8R AR, PPT IRIZE i se A%
LS EGFR. MAPK1 . MAPKS ., SRC. HSP90AAL .
AR, ESR1, CASP3 N3Z4, R A AutoDock vina %X
PSS . — A oA A G RERRAIR,
Ui AR 5 2 R AH B4R A RS . PR SCHR [19] FRiA,
2 AR AN SZ AR 455 BE < —5.0 keal-mol ' W #EiA N
BRGTTFFHE. BFR 2 AIAL Bk T REISHS HYHES-ERFG



12 8 TR

2021 4E 7 H

NS} [O8) B w
1 1 1 1

Enrichment score

—_
1

Biological process Cellular component

Molecular function

Kl 4 GO BEEMEER

Fig.4 Results of GO enrichment analysis

Pathway analysis

Prolactin signaling pathway -

ErbB signaling pathway -

GnRH signaling pathway -

Focal adhesion

NOD-like receptor signaling pathway -
MAPK signaling pathway -

Adherens junction
Progesterone-mediated oocyte maturation

Gap junction+

Pathway

TNF signaling pathway +

FoxO signaling pathway -
Oxytocin signaling pathway
Regulation of actin cytoskeleton -
Rapl1 signaling pathway -

Ras signaling pathway
PI3K-Akt signaling pathway =

—lg (P-value)

Count

. = 3.00
® 325
® 350

" @ 375
@ 400

3 4
Enrichment

[

5 FRF-HUvARE % ) R
Fig.5 Bubble diagram of anti-depression pathway of Akebiae Fructus

PRI PR A1, HoAth 47 X0 im o S0k
F1(97.92%) A BFIES GimtE . Hirr, 8 X ELO
PERST S A (16.67%) A G REX/ N T E S F-9.0
kcal/mol, &7~ BRI ES GG (HE RIS,
WS BB -MAPK 1 . &2 §§ B 25 B -MAPK 1 . AiE
R ZBE B-MAPKS FIAKE K 2B B-MAPK1 ¥ %]
WS, A& 6 AT, WM RS RENS EhAs ar- ik A

IR AR e A e, TR AR 8 A4 .
3 kSR

AR SR X 2 245 PR2A TN 43T X 238 s TR 4T
TERAVE LS o B A TR “ LR B - s Y
%, TS B 6 AL IE M AT, ALFE AR IE 2K £
B. WEGTR H MR . & S AR SPECRE . PEHT
R FIT s R e o G R PR A 220 3% R T (brain -



828 814 B G BT NIRRT U AR AL S13 -

2 BT RLOE R DR AT S5 5 BE

Table 2 Binding energies of kenerl compounds and targets of Akebiae Fructus

a2/ HE A 241t (keal/mol) aEY AT 254 (keal/mol)
AR —6.8 AR -7.8
CASP3 -6.8 CASP3 7.2
EGFR —6.6 EGFR —6.4
_ ESR1 75 \ ESR1 -7.9
B £ HSP90AA1 —8.5 PEFERE T HSP90AA1 —8.1
MAPK1 -9.7 MAPK1 -9.1
MAPKS -9.1 MAPKS —8.5
SRC —6.2 SRC —6.5
AR =7 AR —6.1
CASP3 =7.1 CASP3 =57
EGFR —6.5 EGFR —4.8
_ ESR1 —-8.3 N ESR1 —6.2
BRI HSP90AAL -8.6 RERE H 1A HSP90AA1 —-6.2
MAPK1 -9.7 MAPK1 —6.6
MAPKS —8.1 MAPKS =72
SRC =72 SRC -5.5
AR -8.6 AR -8
CASP3 =7 CASP3 =7.1
EGFR =5.1 EGFR =7
. ESR1 -8.7 N ESR1 -8
AL BB HSP90AA1 -9.2 FRHCRIR HSP90AA1 -9.0
MAPKI1 -9.4 MAPKI1 -8.0
MAPKS -9.7 MAPKS —-8.3
SRC -7.5 SRC =7.6

MAPK 1 - 8 858 55 8

MAPK -8 7K 2 FEB
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Fig.6 Docking mode with lowest binding energies
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