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[ Abstract] Objective: To predict the molecular mechanism of Erxian decoction and Wenshen
prescription (modified Erxian decoction) in the treatment of depression based on network pharmacology and
explore the feasibility of Wenshen prescription in the treatment of depression by comparing the efficacy and
mechanism of the two decoctions based on a depression model induced by maternal separation combined with
chronic restraint stress. Method: Active components and targets of Erxian decoction and Wenshen prescription
were collected through Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP) and Bioinformatics Analysis Tool for Molecular mechanism of Traditional Chinese Medicine
(BATMAN-TCM). Targets related to depression were screened out from databases such as GeneCards, Online
Mendelian Inheritance in Man database (OMIM) , and DrugBank. Common targets of drugs and disease were
obtained and imported to Cytoscape 3.8.2 to plot the drug-active component-target-disease network. STRING
platform was used to construct a protein-protein interaction (PPI) network and core targets and related core
components were screened out. Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and
Genomes (KEGG) functional enrichment analysis were performed on common targets through Metascape
platform. The depression model was induced in mice by maternal separation combined with chronic restraint
stress. From the 21st day of maternal separation (PD21) to the 111th day of restraint stress completion (PD111),
mice were fed with the diet mixed with Erxian decoction or Wenshen prescription for intervention. The
depressive state of mice was evaluated according to the sucrose preference test, tail suspension test, open field
test, and elevated O-maze test. The expression of ionized calcium-binding adapter molecule 1 (Ibal) in the
microglia was observed by immunohistochemistry (IHC). Western blot and Real-time fluorescence-based
quantitative polymerase chain reaction (Real-time PCR) were used to detect the expression levels of protein
kinase B1 (Aktl) , brain-derived neurotrophic factor (BDNF) , postsynaptic density-95 (PSD95) , and
synaptophysin (Syn). Result: A total of 126 and 118 targets of Erxian decoction and Wenshen prescription in
the treatment of depression were screened out, with only eight more targets of Erxian decoction than Wenshen
prescription. The two decoctions shared the same core targets, mainly including Aktl, interleukin-6 (IL-6) ,
interleukin-18 (IL-18) , and tumor necrosis factor-a (TNF-a). KEGG pathway enrichment analysis predicted
that Erxian decoction and Wenshen prescription mainly treated depression through the phosphatidylinositol-3
kinase (PI3K)/Akt signaling pathway, mitogen-activated protein kinase (MAPK) signaling pathway, and
neuroactive ligand-receptor interaction pathway. Animal experiments showed that compared with the results in
the model group, Erxian decoction and Wenshen prescription could up-regulate the sucrose preference index,
prolong the time spent in the central zone, increase the number of crossings, prolong the time spent in opened
arm, increase the number of crossings in the opened arm, elevate the expression levels of p-Aktl, BDNF,
PSD95, and Syn (P<0.05, P<0.01), shorten the immobility time of tail suspension, and reduce the expression
level of Iba-1 in the hippocampal microglia (P<0.05, P<0.01). No significant difference between the two
decoctions was found. Conclusion: Under the pathogenesis and syndrome law of depression dominated by
kidney yang deficiency, Wenshen prescription modified from Erxian decoction is feasible in the treatment of
depression. The mechanism may be attributed to the fact that both decoctions can improve neuroinflammation
and synaptic plasticity in the hippocampus by affecting Aktl, IL-18, IL-6, TNF-a, and other core targets and
regulating the PI3K/Akt, MAPK, and neuroactive ligand-receptor interaction signaling pathways.
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2.2.10 Real-time PCR £ lll Aktl .BDNF,PSD-95,
Syn mRNA #ik i ] TRIzol i 7 #2 B A Ml v
ZH 210 B RNA, I B RNA 0 ¥ BF K 4l i . 56 1 85
cDNA & 2 A H & 3 1517 . L cDNA A
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319 JP A (5'-3") K /bp
Aktl Fiif TGCACAAACGAGGGGAATATAT 88

Fif CGTTCCTTGTAGCCAATAAAGG
BDNF  [if CCCATGAAAGAAGTAAACGTCC 205
T if CCTTATGGTTTTCTTCGTTGGG

PSD95  |iif ATGTGCTTCATGTAATTGACGC 136
T ¥ TTTAACCTTGACCACTCTCGTC
Syn |- ¥f CCACTGACCCAGAGAACATTAT 164
T ¥ CTTGAACACGAACCATAGGTTG
B-actin [ %7 CCGTGAAAAGATGACCCAGATC 73
Tiif CACAGCCTGGATGGCTACGT
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LA Relevance score>7.60(2 5 H v 54 ) by b i 1 47 B
PEAS B 1 691 > B A G HE A . 45 & OMIM K&
DrugBank U4 B AU K R 45 1 I0 8 £ E 5 IS 7
PR AE ¥ 5 2 227 4>l A ROE F AR AE #0585
Al AT B 5 R SR RS A 2 i S
R, 4= 5 UL B I A AR AE (1 B 5 B 126
FULI8 AN, L 338 it i B in A 4 O e 1l B 22 A
8T .
3.2 R iE PR AL - - P A K
Mz 407 i O PR Ry B AR T AR E B
KU A Cytoscape 3.8.2 B4, #h) 1t v 24 - 3% M 1 43§
ST X 245 R R A7 5 SR mT AL AL iR R b
b LR BB AR 5 ) SR B 24, g 6 R 3R
WEYERL S, R EEIBCER 2y RS R
TARAE (1 A 58 A, B R TR AR R g 2 0T IR T
TOAAE (Y 005 . P00 45 R Bow | FEIR YT AR AE I,
AN A T B Z R B AL 2 8 A A TR A, U T IR
B O TE R ST AR AE (4 43 F ML 2 TS B A Y
FEAER . 207 5 Jr Z 8] B 58 82 PR,
WG E = _MmhERBREMA )
3.3 PPIMIZEHYE KA LS L B a2 T
KU B 7 VAT AR SE (19 126 1 118 S8 5 40 51 5 A
STRING - &5 , # # PPI W 4% . i ' J7 PPI M 4%
118 AN f1 Je 1 494 25 i1 kb i, 4= 77 PP 45 H 126
AT K1 632 il B, B 4 R A Cytoscape
382 A HEAT I M o FE T CytoNCA 4 {431
- DC.BC.CC.LAC A HUfH , DL (B P AL B0 br
Bl 4> 75 DC>21, LAC>13.523 809, BC>45.552 74,
CC>0.506 122 47; & ¥ J5 DC>20, LAC>13.9, BC>
42.887 234,CC>0.508 771 96, fifi 1% 4= 75 Il B 5 HE
24 W AR 0 B A P T A% D BB R A Akt
IL-18.IL-6 \ TNF-a 55 . A% 0> #0853 5 1% P Bl 3 1 47
O HK A S A B - A 0 I T I 45 TR AL 3 i
JR B bAoAk, 4 T LI B O O R A O A 43 L G o
Fi BRI A ) o 25 AT AL, 4 O R B O 0 B R
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10 7 AR [A] .
3.4 TAlA AT R J5 IR T VAR E FE A T AE S
w4 SR A Metascape - 5 6 7 &
D5 LB 7 IE IT AR AE Y A OCHE S AT Y RE S K
1w 3 BT, O R AR AT AT AL . GO & i
25 % U0 38 5 SRR BN AL RE , H e R AR A
iR (BP), Rl A AR R AT gl 4> (CO) , 8 AR AR
Ko FUIHe(MF) . fEAY 8 T, 4 Filk e
I [ 9 45 G L ER A G W B R AR S P A L S
b2 58 fil i 38 5 O Al A5 5 S AR W R R . R4
il = I o N R = e N TS LN X N
T DX A5 S5 4 Tl B O 1 X B g8 A5k oA IR VR
TE4yF DI RE 7 1, 4 07 AR B O e [R) X6 #4532 i 37
(S TR SR ) R CN R R N VR
e A5 S Z RIS TR . TR T S
205 GO & 4R 43 B 45 R v BE AR AL, 38 5 58 fik 25 48
R AlAT A% 3 A ML SN AR 5 52 IR AR TR YT AR IE o
KEGG 45 5% UL 3 5i 0 Rt BRE 44 et | JHG op A0
PNCAVE SR A E LY R ¢ A || RV S
B 7 R 45 B T 20 S5 i R oA 18 A AH E] . JL 5 4
A AE %% DI AH G 1Y 38 % 3 B A PI3K/AKt {5 5 38 % L pf
280 1 C A4 - 52 1A AH B AR ] B 22 240 A 2R 1 BT
(MAPK) {5 53 5 , HLEE I HE 44 52 A 09 4% .0 #8 5
Aktl IL-18.IL-6 .\ TNF-a %5 & 4 T 3 45 3= Zil i, vJ
PE— A LR IR 5 R Al 4 5 T fig 3 e o
Aktl, IL-18.,1L-6, TNF-« % #% 0> 0 45 18 7 PI3K/
Akt \MAPK FI #2836 1 i 1R 52 (R #0 BAE 4505 5
i LURT M ABAE -
3.5 Al AT GRS 5% N BRAT Sk 2 B 5 )
3.5.0 b/ BROBE K i A S g0 RN A R S e Y B )
523 LA R, BRI 2 /)N BROME 7K D - 4 50 b 2 %
K (P<0.01) , & B A3l B[] b 2 4E K (P<0.01) . 5
FEAYZH LA, Az 4 5 AN 5 27N BUOBE 7K i 4
15 800 At = (P<0.05) , Az & 05 /N B B AS 3
i E) 2 3 46 5 (P<0.01) , T i & 7 21/ BUCA T M
B ERTGITFE L, MR ER TS
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352 XUNBUFBW SR NE N 5 HAH L
AR 2 /N B g DX 2 B R] R 2 Uk Ak B e B
il (P<0.05,P<0.01) ; SRRV LA, — Al 4 5 A
T B /N B e X s e TR) R g R vk K 1
(P<0.05,P<0.01), W J7 7 & 22 5 LW B e it % &
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F2 ZMpeA REAMNREKEFEEMNBERNE B
I (x+s,n=12)

Table 2 Effect of Erxian decoction and Wenshen prescription on
sucrose preference index and immobility time of tail-suspension of

mice (X+s5,n=12)

415 Fli/g-kg' MKMIGFIEEU% AR/
2 H4H 60.22+8.82 98.36+27.84
R4 44.56+7.34% 132.70+27.25
(| M7 | 1.47 55.81+9.88> 102.50+34.29"
i 5 7 4 1.05 54.66+13.23% 111.80+16.54

525 4 R VP<0.05,% P<0.01; 5455 % 21 1 % Y P<0.05,
YP<0.01(F3-£7MH)
*k3 ZLinEH.RE
IR (X+s,n=12)

Table 3 Effect of Erxian decoction and Wenshen prescription on

J5 %of /N B A SR X B B i) A R X5 R

time spent in central zone and central crossing times of mice in

open field test (x+s5,n=12)

25 i /g-kg! e KO B I] /s T KOS BB

EgEE:] 50.90+13.14 34.08+6.54
H5E 780 211 25.98+7.27% 23.08+10.73"
Az 1.47 37.77+14.02% 33.25+9.57%

=) 1.05 40.68+14.36" 36.75+12.33%

PO A, B 2 /N BRI ORS¢ B I ) R 2 A U B 34
BRI (P<0.05,P<0.01) ; S HEARI AL 4, il 4
J7 B B 5 /s B T8O A5 BRI ) R o R B
Hm (P<0.05,P<0.01) , H v ZAilii7 42 J5 X FF 1008 45
B IoF ) ) s m O T IR T, 6 2R R BT RO 2
TRE S WA EER. k4.

F4 ZWFHEH REFMNRFREE
HEIEIE (x+s,n=12)

Table 4 Effect of Erxian decoction and Wenshen prescription on

B B i8] 0 A AR B R

time spent in opened arm and opened arm crossing times of mice

in zero maze test (x+s,n=12)

o FB/gkg! T HUB B B IS ’*fé‘ggﬂ
R 76.53+25.76 4.91x1.78
70 2] 55.05+22.96" 2.08+0.79”
(|| M7EE 1.47 88.37+23.12Y 3.67+1.44Y
5 7 4l 1.05 76.07+16.613 4.42+1.17Y

3.6 ATy E J7 X e /0 B 540 Tba-1

RIKME M 25 2L/ B T /0N B J5 240 e M A /)
TR AN R A 23 A S i R A Y SR, B
AR P B AR X i AT o i Y 2/ B B

52 J5 240 i P A 384 O, SRS SR O [ 4 AR A B

Y (BT R BN A o T T 45 24 ) /0N R I 40 it
EABA I E, WE 1. 525 B B R /N
SR H Tba-1 A4 3% FH s (P<0.01) s 5 RI R A L3,
AN A 07 RS 7/ BRI Tba-1 A4 Y 5 2T A
(P<0.01) , W Tt JFARERTHR T2 E L.
WS,

S By
PRl ¥
C D
oA A B EMAC g e Jr 4D ik S A

(FE28)

1 ZiizeA BEANNMNREINRRMAEE MW (LI

£ ,%200)

Fig. 1 Effect of Erxian decoction and Wenshen prescription on

microglia in hippocampal region of mice (IHC,*200)

x5 ZWiHEeA BEAXNNRIED Iba-1RIEM

Table 5 Effect of Erxian decoction and Wenshen prescription on

B (x+s,n=6)

expression of Iba-1 in hippocampal region of mice (x+s,n=6)

2150 Fl /g kg Iba-1 A4
k] 8.03+0.83
MR 4] 9.24+0.75>
g l1F77E 1.47 7.35+0.63"
T 77 20 1.05 7.40+0.70"

3.7 A4 Td7 BT W D p-Aktl/Aktl
BDNF .PSD95.Syn & HE LM 525 {4
A BRI /N U T p-Akt] . BDNF ,PSD95 & Syn &
2235 B FEAIR(P<0.01) s AR Hods, — s 4
75 FE B 5 /N B T p-Aktl . BDNF ,PSD95 Hll Syn
R K 8 B (P<0.01) , 4 45 25 4 8] L 3%
R TGIT¥E L. WE2. %6,

3.8 iz 47 iR E U5 A ¥ 5 Aktl . BDNF,
PSD95.Syn mRNA KL 525 41 L, B
%I 2fL /N U BDNF ,PSD95 ., Syn ) mRNA 3 ik & B i
R AIK (P<0.05, P<0.01) ; SR Lh AL, — Al 4 05
FE ' J5 /N B BDNF . PSD95 Al Syn ) mRNA & ik
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SH e 4 B[ 2 A YR R A ;

Ak ".' 60 kDa FH ) 42|§Fﬁﬁ{ﬁﬂﬁ[31)tﬁ EJZEE mﬁﬁfﬁ%ﬁﬁﬁl\lﬁ

> L, HPA il i B2 00 8 B o 3k ROk

oo I B B XA B P, i 3 0 D O

A IARAE S A . Al Al e R

. R PR DL T . BT K

y

s MR o

a-tubulin - - - - 5

A B C D
2 /KRB D p-Aktl . BDNF.PSD95.Syn & B R ik B ik
Fig. 2 Electrophoresis of p-Aktl, BDNF, PSD95 and Syn protein

expression in hippocampal region of mice

B 8 i (P<0.05, P<0.01) , i B J7 41 /N Bl Aktl
mRNA 3k 5 2 10, PR T 41 0] L4 48 hr 25 7
LG FE L. WK,
4 itit

FARAE 5 & T b B ARE T NE R E AT A
WG, i PR IA ST AR AE 22 LA g AR Sy vk, LA
L U S8 A RS Sy O R TR
I A8 KA RE R RGCR B, T X v AT AE AR
BRI HRARNE . o EEMAREED L
T EARTE = T FE IR B B SRR 9% R A, K
SRR BH R T IE AR PR A A Ao rh e 25 g BB R
W B 7 -UEE SORE , GIE BT R0 R R BN AR JE

FEARFN, 98 B v AT, B 4 HPA Bl 5 0 B0 Y
YERD, IF el s AR AT R 2 B . I IR FH Al 32 Jon sk
IEIT B BB P R L ok bR AR AR
(SR R = 5 i U 11T P e 1 TR 7700 R S| RS s i
T REGI B, S AP LIRS S e A B A R
HLRIE i B R A IR LR B Al & 7 iR 9T
FH KR 30 AR JE /0N BRURSE H B 0% T 1 eSS kB ok D A R
B A0 TR AN S R B B R L LA e AL
FIVUE A KA S ), 2E A7 38 B O (N 258 -7 2R 4 -1 ik
KU T W58 LIRS 5 2 &, 98D BE o DATE 2l -
B A 2 A ST ST 1 E 4 i R v IR BRI 4R
S BRI R TR 4 2 B R < 5 T - R 25
S-SR I ST A A H B B NPT RE L IR AE S T
B 1 B 00 J2 T 3k b T = 24 2 O A O A 1 A
fE o L, AHIE 5T BKE o W 4% 25 B AR A5 A R 5
TE , YT R AL F 40 26 4R 20 5 T UM AR AE 1Y
AlATME

B B4y 2% £ M R AR N O R A RE
Sl P AR R AL AR R I S AR R AR A2 Ik
FT b B AR WL 46 78 I 45 IR | e J Bk 2k 25 4 A
T o DUBEK D 4 S50 B RS2 56 TR 3 K
0O RRE I, R T B AR R A 3N R

K6 ZiFa&eHF GBS AINRIED p-Aktl BDNF.PSD95.Syn E A R EMEIE (x+5,n=6)
Table 6 Effect of Erxian decoction and Wenshen prescription on expression of p-Aktl, BDNF, PSD95 and Syn protein in hippocampal

region of mice (x+s,n=6)

21 5 /g k! p-Aktl/Aktl BDNF/a-tubulin PSD95/a-tubulin Syn/a-tubulin
=4 0.66+0.08 0.35+0.04 0.73+0.05 0.19+0.02
H R 2 0.32+0.06% 0.24+0.02% 0.39+0.03 0.09+0.01%
TFr7c 1.47 0.58+0.08" 0.31+0.02" 0.59+0.05" 0.16+0.02"
W Al 1.05 0.54+0.05" 0.29+0.03 0.57+0.04" 0.16+0.03"

KT ZWimeHF BB AN NMRIED Akt . BDNF.PSD95.Syn mRNA RIE M (x+5,n=6)
Table 7 Effect of Erxian decoction and Wenshen prescription on expression of Aktl, BDNF,PSD95 and Syn mRNA in hippocampal region

of mice (x+s,n=6)

215 Fl /g ke Aktl BDNF PSD95 Syn
ek 1.02+0.21 1.06+0.13 1.09+0.13 1.03+£0.07
R 41 0.85+0.20 0.78+0.10" 0.79+0.10" 0.7240.09%
“hHm4 1.47 1.04+0.18 1.21+0.16" 1.06+0.15> 0.91+0.13%
Nl = Sycl 1.05 1.34+0.24" 1.36+0.18" 1.09+0.16> 1.07+0.12¥
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PEAS /N B PR 56 A7 40 2 R R Bl M
BERVRNT AR S 25 R i BN BUBE K f
T 38 50 b e KT B I ) R 2 Rk B T R 45
R 1) R 25 vk B0 3 B AIG B R S Bl i () g S
T, U BA R B4y B 45 A 0 M RN A SN BUH B
PR AT R4 PRR AR T R R R R
SRR, 5 DA I RE A R R B e S — B R
WAL ) . AT B 7R 9T IR /N BROBE K D 45 48
B e X3 Bl I ) B 2 Uk BT U 2 R R B
BE B, B R R S ) A, O A ek
VB H I & 2% 5%

AR R FH W 4% 28 38 2 43 A 4 5 Rl
D7 IR IT MABAE 1 W 7R AE T AL . 38 2 TCMSP 34
I Ui 32 0 1 LA B AR FH R A, 5 AT A 9 A A
SEAE T AT AR 118 F1 126 D AZ £ 5, —Allg 4
HALZ 8 A VE I 5. PPIIM 4 43 BT )5 R B — A%
&7 R B PR O B S SR A A R, A Akt
IL-18.1L-6 \TNF-a % ; KEGG ifll # 3 #7 25 B % 0 —
il 4 75 R0 B 5 B0 AR AR BOHE 44 1 20 1915 4508
%A 18 AR TR, H b 5 HARAE % U0 4 OC A9 A PI3K/
Akt 53 % MAPK {5 538 B% J i 26305 o il A -2
PHH B AR 30 % . Akt FE b — Fp 22 R /5 & 1R R
1 , PI3K I AL 5 A 1 Aktl BB R 1k , B 0%
U A I FL S ) R A A R R (1 (mTOR) AR IR &
ity ¥4 5 -3B ( GSK-3B) %5 15 5 i f#% , fi£ #F BDNF £ ik
KT T A 2208 37 i 2 O A T B i 1
U T A ) T A 2 ik T O M O A R e on kR AR
HLBF 78 2 W Akl B R AL 5 A 5 0 2 ik 0 et 28 £
V5 AT Bk PISK 4 4 77 LY 294002 36 #5120 Iba-1 {1
Sk /N I AT B ML RS IR R TS 1) R T AR AR ST
Je A BRI B A RO T (A4 IL-18.1L-6,
TNF-a) LA F K% Tk — AL R A PR R
o A — 7 T R A K R RN 38 Y B A
A8 AR T2 B A e J5 400 38 3 i e e R
S, N R 2 M T MAPK {5 53 I 76 /N 5 5 40
MR R B A S EENENG S EFRE, EM
1S RE 5 B ML ) 5 2 fih v 98 Y R e 28 B 8 R E
JVH M 2 . MAPK S5 60 45 40 M &b 98 5 8 1 i
fitt (ERK) . c-Jun 24 5& 2K o P A (INK) J2 p38 34> &
B 51, Horp ERK 2 INK G i 38400 4% 5% 55 I 1 -«B
(NF-«B) {5 538 % 5 #1719 NF-«B 3 i 4 (1k8)
(B R A L 200 0 5 v NF-kB B 50 A A% I {1 412 46 40
B[R B S22 R EUIL-18.1L-6 . TNF-a %5 4 4iE [H 1
of BE SRR JE A TN 0T A0 A M1 B AR R BT

P25 9 RE N TR, Tba-1 b5 A5 0 3k b TF 3 5 10 i
(9 & A U)RE DG o P 28 0% 1 TG AR - 32 14 AH B AR FH 38
HEAE A A IR 211 AN 3 AL, 2 R S5 40
SME S E MM BRI Z IR ES W T Lid
W 2515 530 B BT o6 S 1 5 fik AT 98 P K b 28 4% A 1A
7, 5 4 T YRR IE H 12 1E % YT 560,

B LG A5 R R W 1A S /N B /N R 5T 2
J 5 M1 LR 4830 L Tba-1 6k /K - 2 T L 40 i
JiL AR 38 K, 5 A SRk 2D I [ 6 A8 i, 2 AR (7 < T
K G A, p-Aktl . BDNF . PSD95 K Syn %% 5% ik
K- 359 G 35 AR, 3 B B B 0y B 4 A 18 o A
55 /I BRI /0N e T 40 i G S AR R 3R Gk, 5% flh v
SRR T A ABRE & A AR FHALE . Al
S5 Bk B 5 B RT R R /N RO /N R AN i
Iba-1 33k , fi (o 0 DA ST 25 1) i L A e Ak, 0T Wl 3
3% p-Aktl . BDNF .PSD95 & Syn % ik /K, B
J5 0 ek R I W 3 22 S, SR WA 7 (W B A AR BIL 1
FAL, 5 BRI S X2 R AE Bl 35 2 ik nT 9 Pk
X,

CEAA AW 45 2 B2 AT R o R LR A L, ]
IR I | (R oy & R W D O RS - e )
P 20 N BT T A AR N B B G E AT
ML AT 68 R B3 05 24 1 8 45 PI3K/Akt &2 MAPK {5 %5
% VE T Aktl (IL-18.1L-6 \ TNF-a 2540 8 05,
W /IS B S IXR 28 R S g3 i T S M, HLOJC W]
2550 o WA AW LU BH R R 2 0 0 AT AE v AL IR
RS, A TR R T IR T BA AT AT

[(FIzEMsR] AXRALAATHBF .
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