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Mechanism of Zhizichi Decoction in treatment of depression, anxiety and
insomnia based on network pharmacology

LIU Xiao-dong, QIN Zhi-wei, GUO Bin-dan, WEI Wen-feng, HUO Jin-hai
Heilongjiang Academy of Traditional Chinese Medicine, Harbin 150036, China

Abstract: Objective To explore the mechanism of Zhizichi Decoction in treatment of depression, anxiety and insomnia based on
network pharmacology. Methods The main active ingredients of Zhizichi Decoction were screened. The target points corresponding
to the components were obtained through PharmMapper and CTD. Intersection of component targets and depression, anxiety, and
insomnia disease targets were obtained in TTD, OMIM, DrugBank, CTD, Gene-Cards, and DisGeNET databases, respectively. The
intersection targets were imported into the String online website to construct a protein interaction network, and Cytoscape software
was used for visual analysis, and the key targets were screened out according to the degree value. GO biological analysis and KEGG
pathway enrichment analysis of the intersection target through the Matescape database. Cytoscape was used to construct a “component-
target-pathway” network, and the core active ingredients were screened out according to the degree value. Results A total of 19
active ingredients were screened. The core active ingredients were daidzein, genistein, geniposide, rutin, isochlorogenic acid A, etc.
The intersection of depression, anxiety, and insomnia components and disease targets respectively were 77, 91, and 111. KEGG
pathway enrichment analysis results showed that the treatment of depression, anxiety, and insomnia by Zhizichi Decoction mainly
involved estrogen, mitogen-activated protein kinase, PI3K-Akt, FOXO, neuroactive ligand-receptor interaction, 1L-17, dopamine
synapses, AGE-RAGE and other signaling pathways in diabetic complications. Conclusion Zhizichi Decoction plays a role in
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treatment of depression, anxiety and insomnia through multi-component, multi-target and multi-channel, which provides a theory for
in-depth study of the pharmacological basis and pharmacological effects of Zhizichi Decoction.
Key words: Zhizichi Decoction; network pharmacology; active compounds; targets; mechanism
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Fig. 2 PPI of Zhizichi Decoction in treatment of depression(A), anxiety(B), and insomnia (C)
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Table 2 Characteristic parameters of central targets of

Zhizichi Decoction in treatment of depression

B R I REE
ALB 58 0.22581949 0.837 209 3
AKT1 49 0.07345931 0.757 894 74
TNF 47 0.090 73527 0.742 268 04
JUN 43 0.04324759 0.71287129
TP53 42 0.03105286 0.705882 35
CASP3 40 0.036 27290 0.692 307 69
HSP90AAL 39 0.03742220 0.685714 29
ESR1 38 0.01912212 0.679 24528
IL1P 35 0.01357564 0.660 550 46
EGFR 35 0.01157193 0.654 545 45
CAT 32 0.027 64738 0.642 857 14
NOS3 32 0.01926496 0.642 857 14
PPARG 31 0.02941686 0.637 168 14
FOS 31 0.03512219 0.637 168 14

* 3 MRTFHAETEENRESFHES ]

Table 3 Characteristic parameters of central targets of

Zhizichi Decoction in treatment of anxiety

L R NE REE
ALB 55 0.183 740 97 0.837 209 30
TNF 47 0.089 728 37 0.757 894 74
AKT1 46 0.063 179 45 0.742 268 04
EGFR 40 0.066 089 61 0.712 87129
SRC 40 0.067 085 04 0.705 882 35
CASP3 37 0.029 252 75 0.692 307 69
BDNF 37 0.054 646 85 0.685714 29
HSP90AA1L 36 0.047 948 40 0.679 245 28
ESR1 36 0.040 397 54 0.660 550 46
FOS 33 0.047 318 14 0.654 545 45
PPARG 30 0.014 32518 0.642 857 14
MAPK1 29 0.026 449 15 0.642 857 14
NOS3 28 0.026 806 67 0.637 168 14
MAPK14 27 0.010 912 62 0.637 168 14
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Table 4 Characteristic parameters of central targets of
Zhizichi Decoction in treatment of insomnia

Loy ERE NE BHE
AKT1 78 0.052 436 49 0.7692 307 7
TP53 73 0.040 082 11 0.748 299 32
IL6 73 0.037 725 80 0.748 299 32
TNF 72 0.027 447 48 0.743 243 24
CASP3 69 0.027 766 03 0.718 954 25
BDNF 67 0.062 27573 0.718 954 25
IGF1 67 0.016 504 18 0.709 677 42
VEGFA 67 0.012 383 49 0.709 677 42
IL1B 65 0.019 758 65 0.709 677 42
ESR1 64 0.035 486 77 0.696 202 53
HRAS 63 0.022 005 64 0.691 823 90
FOS 63 0.031 590 61 0.700 636 94
HIF1A 62 0.013 65541 0.687 500 00
PTEN 58 0.018 747 49 0.679 012 35
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®x5 WFEHETT IO IFHESH
Table 5 Characteristic parameters of core components of
Zhizichi Decoction in treatment of depression

hEmarn ERE ivid B
KEH I 66 0.17142342 0.656 441 72
T 62 0.129 581 46 0.633 136 09
BT 59 0.109 26171 0.611 428 57
JURIR R 52 0.098 254 56  0.560 209 42
A 43 0.037 20124 0.507 109 00
KEH 42 0.039 28752 0.502 347 42
SREIR 41 0.042 808 85 0.507 109 00
VO N 41 0.030 94359 0.497 674 42
ORI R 37 0.027 77323 0.488 584 47
EFOBEMEY 37 0.027 77323 0.488 584 47

2 i
[iEawid 36 0.046 412 76  0.484 162 90

*6 MFIEAAT RRIZORAFFHESH
Table 6 Characteristic parameters of core components of
Zhizichi Decoction in treatment of insomni

waEmar  EEE I i s

JoRIR R 66 0.32406086  0.536 121 67
KEHT 54 0.200524 03  0.491 289 20
T 47 0.137557 77  0.468 438 54
Ma+H 32 0.05565555  0.425 981 87
PHLLAEIR 19 0.02243362  0.388 429 75

RT RFEHETEERRORIFESH
Table 7 Characteristic parameters of core components of
Zhizichi Decoction in treatment of anxiety

WEMHR R N B
Ma 8 62  0.110902 70 0.573 459 72
KEFFT 60 0.14619162  0.562790 70
BT 57 0.10113632  0.54751131
SRR 47  0.06397070  0.502 074 69
PR &R 45  0.066 727 74 0.493 877 55
WY 44 004817802  0.48594378
Ukl AR 44 0.033946 19 0.485 943 78
KEH 43 0.037 329 47 0.482 07171
FOPRBECH B 40 0.03037469  0.474509 80
FOBEFEMEF 40 003037469  0.474 509 80
TR F i
4 Wig
4.1 WFBHIMIER. FEAKRAEMER S

KEH. FRARR., JRAENE G EESE
F RGBT A, TR, K S R i
AT DUIE I B2 K AR AL B AL (SOD) 11
15 T SRR 55 K R AR P A S T B AR A AR A DA
LRARN FIVAMR T, RS, A2NEYT
FIHR AR FEFAE o BKARICUE 78 & DG T 57 1)
PEFH . B TSRS . KRG H 0] LA
LR SOD HIiEE, FARILRG I S BRI, B4
R4 T, B Ry e/ iEar L
B E R m I IR N o 455 5 E (CREB) 1 B
WRELGHHR -2 LR RIA, FRAK B bk EL 40 R -2 K
BRIAHG X SEERIRE, KIEGUIALHLE] . Parashar
G R, IR T AT LA RSP AS AT i 0 )
BRI R AR RIS E R AR
fiE, JEHEABRPAMAERER.

L RE A Z I8 I H I 2571 AL S AR AN BEAL A 42 T
ERIE, APk IR SRR, IERIATT RART
PERAUSL, P T S5 B AL A Lt e s nf LUIE i 1
TSR BRI BRI P A 230 i 5-F2tafi% (5-HT) 1 5-¥%
Ik 208 (5-HIAA) FIE &, feidt/)s RAEAR; i
RER/IN R 238 2 B (DAY EH'E R
ZEE, RBPURRIER, —EFLRS5 TR
AR IR 06), 21 AR IR T AL AE R I — P R SR A
& MR, COHESCEA R IR ENE, Bl
DLE I T 2H e e SR B RE 75 3 AR R IR 2 AR,
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4.2 WEFBUAPUATTINER. EEFKARAERS

WAL RN, HET 576 T PIAR HI9E 7R HE 55
774, H%0EE SALHE ALB. Aktl. TNF. M &2
& 1 (ESRD). It B R A& = B & -3 (CASP3)
. ALB & —RIEBFRPrA L), HRIL S HIARE
(A R M5, ALB Al LURR SN i, #2
EVEBUEALRE JT, CGEIDATEEL, Iy R
Aktl 5 T 15 RS RS, H Akt 1%
SIS EF PEERE A OE, FFAIESE, AR
hE B MEH AKL ACERRERE); TNF-o £ 21
5 2R S IARDC, U ARE R B
BPUARKE T B YL B JRE A, TNF 28 5005 K 78
RN, ENE e 2,3- XU ik I, A
GRS EEERIK, 5-HT SRR T,
INE AR R02, ESR1 & i@t 5 ERa %24k
H, ZEMNMEER RS, SRt
FrEF (BDNF) 7K, s 4r e iRe2, CASP3
R AR T R R, 7RI S K
FEAETR T AR R,

WEF Uiz T AR RRE 91 ANMBER s, o
Aktl, P RAERKEF524k (endothelial growth factor
receptor, EGFR). ESR1. W& & —% L% &
(NOS3) & A% OHE s5 . AKtL & 22/ 75 A IR R (i
(VR 2 —, 3B HOE PISK-AKt 15 518 FiEHI£
FE S F, AR T g S FR R,
T AE K T2 R SRS A 5l RS AR E L1
ZARFEYR R IE R A, RS S R IR R R A H
BRIk, BRSOl SR AR KR T2 AR 4 & i
1 2 S R SR (S 5 286, W PI3K-Akt.
RAS-RAF-MEK-ERK %545 5@ %, 1174 id 1255
AV RS, ESRL MM R P EERE AL
—, WFRRW, MEETU Ly -"HET R
(GABA) ZAR A FIBCAR 25 G, T 5-HT1a %2
PR R, RBIPUE R I/E RS, NOS E[H
FEAEMETCH RIS, ZFOAAERMAE X,
NOS3 & [ J: PR 314 7 4 2 51 ke R i ol 4t e A
PR TCREYE, AR RERE R BT AE T, BDNF
HEEE S A KR Z AN e B 3RS,
AT DAARIE 28 40 i (1) A7 35 AR & ks S 51
BDNF-FR R IR A2k B (TrkB) {5 5Bk i
Ty 22 O R Ml T N S BRI, $R R BOIR 58
BRI R, (RS T IEH TS, DURIERR
TERI,

BEF B IR IT RIR S IR IR 111 AN
AL, I PPI AR I AH ELAE F I 26 R m AL 2 AT A5
TNF. IL-6. VEGFA. Aktl Z54Z 080 . TNF /&2 —
FhAmp e, BFFEARBL, HonT DAE K AR ik AR 2
AR TE], Honrped e dtin i 5-HT 1I& ek K
FEAERR; IL-6 25 /K5 RIRETIAEG, 4R35
HEARET, 25082 IL-6 17K FIhms AMab T 25 %
RIS, 1L it 2 2R ANUE N4 R 7 g s,
P IE 5 BEAR T 51 &2 2R AREBY; VEGFA 7EffF 4
JTCHRIE, FEABT RIS R I EA, Hal R
GABA BEMETTINKE, T H 1S 25 Bt i A
FHZE OB 25 D) AH OGN, Akt 875 2 A i
2, AR, ITEE. 4K, x5y
DA B2 4RI, (MR DA RefE 5 1tk F62,
[E] IR AT DU E GABA 2R [ 1L,

BEMTER TR, WEFEHaITm. £E
FRARSERE IR L 2 AR 2545510 .
AT KEGG & S it vl LG, Ha150%
BITHIAL FERE . RHARIIWS J 22 245540 B
(MAPK). MEBZ (55l .

MAPK {5 58 % £ 21l ERK1/2. p38. JNK Fll
ERKS J# PR AR, HA AT DL 4 i 1B A
o TS, I HIES 5 A R il ) gh i E
ERKL1/2 % SHAREZVIAHE S, AILAYT BDNF
RV B 7 [R5 RPESTHIAR AR B, B AR
B, p38 MAPK @25 | K B #ISFHEAR 5] A 1)\
FITNRERERS, 2Lt IL-1B BB, I H p38 MAPK
T 5 RORE T IL-18+ TNF-o FR1E F 240 HL 381,
TNF-o. IL-1 3#3id 3745 5-HT A GABA [£is, 1
Al B R B BEAR, 8 2R 7 R AR I AF A RO
ERK1/2 i 45 H i sk K CREB BB 1L
FE S A c-FOS [FRIE, SHERRMAT MR IEE
)EH[37]o

MBS 5B E AR 3 MR RZAIE
#: ERa. ERB. GPR30, iX 3 JS524K7E KM )43
AMIREAEAE B 25, IR EY, ERa oJ LR
I HPA Hl 8 b fe o R 00 20wk, a3k i Jon 2 £ R
MRIE; GPR30 @ B A= % N B 2R RE Al GABA
AE MR R T B FEAT s ERB I3 HPA
iy 5-HIAA. P RBFIABIPUERIEM; H3A
AR AR ELECAE F 8, KR FE R, 5-HT
FEFARFNEE FE S5 1 4 R 47 Hp R PR B R B4,
BRI ZREE AN R ORI 2. 5-HT iz
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R R IRIE, S 5-HT JETEA & &, 2t
T IE SRR AR R 1 H 02, BFFGIESE, A
MR KT 5 R IR B UIAR G, /NI RERCR
I UASE e B A 20 ) R M R (R P R, SO R
[ R HRAE IR

LR BRIk, AT TR R 48 25 B 22 AR T B
TR MRS RIRIIA R 0L (5
SIERANERIHUERIEAT 1 RR, 9bE T EA 2R
Y5 FEGE AN J5 SR I R AT ST 54 1 AT SERI S % .
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