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Abstract

Objective: To explore the pattern and possible mechanism of Chinese herbal compound for treating
depression of liver qi stagnation type based on literature data mining and network pharmacology
methods. Methods: Relevant literature was collected from CNKI, Wanfang Data and VIP Library
since the establishment of the library. Medication patterns were demonstrated using radar charts.
Correlation analysis and complex network analysis were performed using SPSS Modeler 18.0 and
cluster analysis was performed using SPSS Statistics. TCMSP database was searched to obtain the
active ingredients and targets of key herbal medicines. GeneCards database was used to obtain targets
for depression. The targets were analyzed by protein-protein interaction network construction,
gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment. Results: A
total of 18 articles were collected from the literature related to the treatment of depression of liver
qi stagnation type by Chinese herbal compound prescription, involving 19 Chinese herbal prescrip-
tions and 67 Chinese herbal medicines, and three core components were obtained from the analysis.
Analyzing the core components Radix Bupleuri, licorice and Poria Cocos (Schw.) Wolf., 80 active
ingredients were obtained, targeting 65 depression-related targets. The core targets were prosta-
glandin-endoperoxide synthase 2 (PTGS2), apoptosis regulator Bcl-2 (BCL2), signal transducer and
activator of transcription 3 (STAT3), and estrogen receptor 1 (ESR1). The enriched pathways were
cGMP-PKG signalling pathway, Cholinergic synapse, Calcium signalling pathway and Estrogen sig-
nalling pathway. Conclusion: The treatment of depression of liver qi stagnation type by Chinese
herbal compound is based on tranquilizing the spirit, tonifying deficiency and clearing heat. The
core Chinese medicines contain multi-components and act on multi-targets and multi-pathways.
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1. 518

FIHISE (Depression) & —F i WO HEFRAG . iZ0BBR & DB R, BEAFE, HEREE
IR, FEWLARRIA AR, Wfadswel . SacEEL. KM 1] MBUREREF, FFARAH 85 2T
BORBRR ) 21% (2], ARSI TSR HFARRE R « AR BE . FFARRS . AR MRS . FFAR I G, X i
HI2 51 R AMARIE (1 B BRAEAGE (3]0 DRGSR HAIORE S0 0 2 B b, AR S DN SR 7
FIARAE X T 5T va 7 SR B B S AR B SARE « 2R S5 SIVAE AN £ PE AR IE
TEA[4]. A TDAEHAI(WHO RS, BRI S8 =12, SRR HARIET AL 80 Fi[5]. 1M
H, SR ARG L 15 A0 FE W BRI B R AR T R gA (6] AT, BT Bed i 28 KimAT, AEkpiy
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5320 3 B FAEANHSAE R 1 (N 27.6%) [7]. X1 R 2 B0 Sk #h AR R GER) S Ia g .

JUEAIARE T BUE 1 — 2 BRI, (HR K 2 B AE B & R 15 BVR T BB 16T AN 28] IR
b, BRI Rl TE R R R IR U. ROE PRI AR AR R LR
25, WRHIRZ, AR B R RN EREAYIUIINE, IRAREF B, HEA R ER, XS
PAZGAE—EREE L2 BIRMIO]. ERXFEMT RN, T4k “f. . B B KIGIT 7 EAHMHDLE 55 1
AR S R EOIC N 2. A b 25 B AU BRI SE25 WIOR S AR, IR B B2 8 583 (X
B 2G5 > 2, U1 AOSE NI R 2 40T, FERIVE BN, AT DL R 2 kb 245 ) 0147 AN A B
RIFER, BA “HAOmE] " IR [10]. HERITATT WAL SESe i A5z i AL L
AT T BAF RN ROR[11]-[13]. BRI, EF8 70 R UEARERN L, B 1oxh AT LAV AIAE F v BE IR (B AT I
AT ST, FFIERMRRST BUR % . W FUAALSC I 25 BN E G T 5, RO i b
AR R SIS -

2. 53
2.1. CERE

AW T LA [E AN (CNKD) 5078038 438 = 8 B 8 k%, L SU = (R + #IARGE + A8
WE + EER + MR+ FEIEE + R+ AR+ BRR) + (FHRE + ORI + FFUARZS) AND
TKA =7 + Jifl + 7 + BJ7 + % + # + A) — (Meta + Meta 7041 + PIZE2453 %% + B + 40
+ A+ A AR R, KR IR T TR 255 77 VR T AIRE AT A B B SCR . A SR I TR D R A
2024 £ 12 H.

2.2. XERMHEFRE

SCERET AR HE: © WS PERIBE RS0 @ TR B I aRAE LS TR < © %07 % (BEHLIE
U FEETEE: @ FUMEIIRRSCR N © hLET,

HEERbRAE: © RGOSR R DUSNHEAER,; @ W6 758, TR O WRIr T R#NS
Btk HEEERBYTIERN; @ SKRBUERSEIIIERA R © RIEA IS IR SRR L R A
75 © shW/ s Bl SRR R LRk .

2.3. FIeiLarE

it 46 R B SCHRI AL T 2, 21 2020 SERR (R NRSEMEZGHL)  (aeARs) M (R 2ya) X
HEGRAR PERIRZ . 2580 R HAT T AL AL BE .

2.4. BARSHR

ARG B AL SN, DLARBE L UHER M, DAORIE B2 30 45 R UEs T {5

(1) EERBREI AT G INSTHIR 7 R & B2, QI8 Excel k&, HATAMIIR G5y
Hre

(2) Thak. MERR. LT Gt NSRRI B ST RE A DRk, PR BRATIAZE, 3 T Ik B L
AT PTAL SR R o

(3) TR KIERER, Gt 5 MM 255 7 AR RNLH, @S2AERE SO,
SPSS Statistics B RATKL T, HATESE.

(4) HZES TS 00 BIrEE&nIH 2, i SPSS Modeler 18.0 H11#] Apriori 5y AN SN
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M 53#7; f#F SPSS Modeler 18.0 H1 1] web 1 F1 Cytoscape KM Hh 25 I Z Z« ML . o3BT 45 H ek
.

(5) REBETZI M ML R HT: K2 TCMSP Bdfi = (L IRZEIFI R > 30%, 262451k > 0.18 AL
i BE B > —0.3) i SR B2 IR 0N s ARAE A RUsisy, fE TCMSP i P R R AR RS s o FARAEAH
KHE SN GeneCards 048 FESREL . SCB 259697 FARAE AL K H Venny 2.1.0 3815 . KA Cytoscape
PR 2 - SEPE R - YRIT R R L% . XPVRYTRE SUEAT SR B - AR A SO AR A 40 BT (STRING #ids
FE)s FERIAR(GO) & £ 53 B DL S #2k IR 5 L R 40 7 B4 5 (KEGG) i 26 1 & £ 437 o

3. &R
3.1. BIRIZIRE R
3.1.1. IR EA SRR ZAERAME

FLOHIE Y 18 RS SCHR, & 19 PR Zhhb s g 67 vk, AR RSO 178 Wk, HR Sk E T
AIFBRAF 252817 0 H B4 ) TRE(T ) BBE(T IR) A6 IR) B IH6 R)~ FA (6 R)-
JNEG W) AL ) TEG K).
3.1.2. HPEREEZS S HIZSITHERER

S (P22, BT 25T AT 25, 67 MR ALY K 14 RIS 2R, SRR
HIAZMZ5(12 R, 19.67%) #bREZH(11 IR, 18.63%)FIIE#HZ5(11 Ik, 18.63%). LI 1.
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Figure 1. The statistical classification of medicinal efficacy for 67 herbs from 18 literature
studies on Traditional Chinese Medicine treatment of depression

& 1. 18 MR EZRTHIEMEX B HY 67 IRE 2RI S K57t

3.1.3. MERREL S HOZARK . ZHMEERTER
SR (PR NRSEE ZG8) A (PAEARED 67 BRIFZ R DU BRQT K, 42.19%) 18R X,
32.81%) ik i 2tk DLIEQ4 Ik, 42.19%)F1HE(18 ¥k, 32.81%) k. WK 2.
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Figure 2. Classification statistics of the medicinal flavors (a) and properties (b) of 67 herbs from 18 literature studies on
traditional Chinese medicine for depression treatment
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3.1.4. ZYIMALZERER

SR (PR NRILFEZ ) f (hieARR) |, 67 M2y Zit BBl 179 AL, Hddi s m (0w
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Figure 3. Classification statistics of the meridian tropisms of 67 herbs

from 18 studies on traditional Chinese medicine for depression treatment
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3.1.5. IR KBRS AT

i SPSS Modeler 18.0 [1) Apriori Sy FIARAE /5 71 HZG AT AR, B R > 30%. EfEHE >

90%-. EANBITECH 2, 527 MZLEMHE. WE 1.

Table 1. Core medication combinations in 18 literature studies on Traditional Chinese Medicine for depression treatment n(%)

= 1. 18 BPEHRTTMBAESCRR P B DA & n(%)

JE 0 T Y E A BIEHE T
SEiH 7 33.33333 100
S B 33.33333 100
D R% 38.88889 100
ST R 38.88889 100

LA R%E and HHE 38.88889 100
S FR% and LEH 38.88889 100
S5 o 72.22222 92.30769

3.1.6. BINESYE FMLEE
iz Ji] SPSS Modeler 18.0 Z: il #IARAE M 245 IO R A% P26 B, #1H Cytoscape SKELM 2% AT R4, ALK
FMANZR DI IR RE, Jerh el W, &, B2 RS, e Sn HBoRm . WK 4.
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Figure 4. High-frequency drug combination network diagram from 18 literature
studies on Traditional Chinese Medicine for depression treatment
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3.1.7 SRR

BT IR M WRAMIEZ, FH SPSS Statistics 22.0 X w2 5K . R ALIALER RS 77
FAFE 3K (1) AR RA. BIH HE, W6 Q) 877 A AP T |5 (3) B 1R
LB AL B INE RO @&, Bee. R BRE. HEH. LA S,

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
0 5 10 15 20 25

2 16 | | 1 | |
20 19 —I
19 17
18 2
17 22
16 6
15 12 —I
14 18 —
13 3
12 13
>~ 11 14
10 15
21 |
10
11 |

N W B L O 9 0 O
[\
(=

ofb— L
|

Ja—
W

Figure 5. Cluster diagram of high-frequency herbal medications in 18 literature studies on Traditional Chinese Medicine for
depression treatment

5. 18 M E AT HIARRESCHK Fh A S ST 2 4 B 2K ]

3.2. MRHEFLER

B R A MG MRS R, HE . IR% . S N ia r IR E R ORBE h 25, [AI,
BN H R RS SRR YT IAIAE P RILA BEAT E— 25 b .

3.2.1. BES TEER S BRBR

PG CIRAEDFIHE >30%, KZME >0.18 FILMHFEE >-0.3, 7E TCSMP HiE FEH 2%, ik
5] 80 MEHER Iy, HALEH 74 HE 394 TRE 44 MIBRIEARSEL S, AIFESEEILEH 65
AMAKHE A 18T GeneCards s e SR HUIATAE AH SGHE m R0 $E s 2459046 24088 /UEE Venny
2.1.0 WA EE, 19BIAZEM S 64 . 12 Cytoscape I ZGY) - WG4 - B A S MK, ILE 6.
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Figure 6. Drug-component-target network of key herbal medicines

6. KBPARY - M5 - BRMLEE

322 BEARK - EERBEERNERE

VA3 250 T HIACE SR 255 N STRING $dfs JE, M RBE AR - O A EAEH M. @il
Cytoscape FIHAL ), 1% degree fHR/NfEH 4 MZOAHREERL 7052 TSI IRER AL 2 (Pros-
taglandin-Endoperoxide Synthase 2, PTGS2). i {7 1= K -F(Apoptosis Regulator Bcl-2, BCL2). {5 5%
FRN#E 3805 AT 3 (Signal Transducer and Activator of Transcription 3, STAT3). FlfE# K 521K 1 (Estrogen
Receptor 1, ESR1) (& 7(a)). ZEI ML GO EHESNT, WL FES B S BB A7 15 (regulation of
membrane potential). Zf 515 5 % F (postsynaptic signal transduction). X 2 [l B K [ I (response to
steroid hormone). R HRMMEEGIATT G B EH B2 K1E 518 # (adenylate cyclase-modulating G protein-cou-
pled receptor signaling pathway). G £ 4t A (1) 1ML i F£ (vascular process in circulatory system)&5; 4%
53 5% B AL S AN A, SR AR s 73 7 D Re 2k B B G R BRI 32 4435 P (G protein-coupled amine receptor
activity) 12858 i 52 44 7% M (neurotransmitter receptor activity) S fil J5 #1253 Jii 52 135 1% (postsynaptic neu-
rotransmitter receptor activity). G &t FIBIHHZ 1 5T 32 /45 ME(G protein-coupled neurotransmitter receptor
activity) 25 5 il J5 JI55 ¥ 57 W 1T 1R #4888 JUT 52 A 3 1% (neurotransmitter receptor activity involved in
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regulation of postsynaptic membrane potential)s GABA | 145 5 & 1@ 38 5 14 (GABA-gated chloride ion channel
activity) % (&l 7(b)).KEGG & M (AT 20 /Nl % AL &+ 2 3G YERCAA - 524440 B4 F (Neuroactive ligand-
receptor interaction). ¢cGMP-PKG 15 5 i@ WM KK &R 715 5 % F(Retrograde endocannabinoid sig-
naling). JHBHEE R fili(Cholinergic synapse). G LN H ' E IR R BES 515 F (Adrenergic signaling in car-
diomyocytes). #5155 il #(Calcium signaling pathway). F R BRI (5 518 B (Thyroid hormone signaling
pathway). MWL Z (S 518 M (Estrogen signaling pathway)&Z (4 7(c)).

(a)

(b) GO Results of Three Ontologies
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Figure 7. Enrichment analysis of targets for herbal medicine in treating depression. (a) Protein-protein interaction (PPI) net-
work. (b) Gene Ontology (GO) term enrichment analysis. (¢) Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis
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4. WHg

PVERRE R0 SR B PE R, A AR B A BIRICE0X —i 4 . (2, A& G0 B HAIAE PRI IR 0 e ok
CA. (EEERE) PHERK “HAWR” o “BEBR” © “WR7 . “FRIRA SR ESEMEIE, FA
V)@ FHIARSE, TFS T HARE M HHIER TG . “HRIE” VRN 4 ey B BLT B4R (R 1E4L) o mt,
HHEE “HRIE” REHE— 2R CAE L INAR . TR R AE . BAR AP Bl i AR RE A B “ARIE” FOvums, A
AR R B RIR AL 14] 0 JAFAR S B SR £ F0ATORE H PRI 27 1) SRR IRAT FRICRE SIEA5 43
RUbRAE DU R S, 0 ELIR PR BB DUZAERY N . PRIk, AHF 70 32 Bl vh 25 5 7 ¥R 7 PR A< i R4 3
HICRE I STk . AT 1A AR 245 520 07 A8 FE R () 2 BT 0 2 B 420 v . IR R SR IAZE . AR 6 U 7 A 55
[15]o EaHudz4a it 78 m] LUET 620 75 B 2500 16] [17] HUAMARAE FATLHI 183 Hrai A ys 14 5 20 IR 72 [ 19]
[20]. 2552 77 1 75 A RCSE AE T 25 250k 5 DR AR AT S 0 & o A BT 50 0TSO () SCRAS R dEAT 42908,
Gt EA TRy, DL ZRIThRL. PERAIEZ, SIS E R RIHT SRR 2 A5 HEE DL 2
TR RZAT R ATEAT IR FE, DL BB AT A B AT 1 v 24 1 B Ve o A R S AR A, DR
IR 2 Fa ot e B AI 22 . Il SR &R, FRATSEIER T 18 RS R 2 U7 VR T R A B AR
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1 SC R -

HAT, PR IEYT AR S0 BLAMAR L “ B AR AT~ B ATR T JEI[21]0 AT 78R AR 42 48 A BIRAT
EITIECE R AIFP L. B RIIR S R OCB R 2y, JaEsk, SeMAPUmmeia i 2 N, BT
BB BB [22]. 2 HT U R DUELHE S8 (0 & RS A SR B B LM AR A F 20 B A . GaBe RPN 4 b 555
ZNRG22]. HHERITIE LG 285, A, ZERMEES, 7 PAEGEIT MR A7,
HE— M LA 7 FLAR 45 2523 ] o ARZS IR T ARE & B8 HAL R BO I i =) BN 1E F, 25 7 O i) e i AR,
DS AR REAG IR IR . A R, RIK R AR A 2 Th[24].

IAER, ST HARRE Y 28 S B U B Ukl %2, Hh BRAULIG 2 (COX-2)2 — PR R4EMu A, 5
FIAHIRE 25 DI AE G o COX-2 WU A5 1 SE I A2 SIS R OGS B 7, B COX-2 A iR y7 0 AUKE
RS T7 AYETT HIAIE BT % [25]. PTGS2 7] LAgwhd COX-2. AHFFL R BLIGTT FIARAE 1) e A 24 7T LA
#1a) PTGS2. OV SCHRER B 2 Mk 2= 29 A R AR F=midid 5 COX-2 /KPR kiR 7 1E I [25]. BCL2
RS RERG WA R, "REE N GIE RG2S SHARRE RIS . 7EFARREAR AL 4 K B r fixi 4
LI ARZE, WA T TR EZ T, M5 Bel-2 KT FEK[26]. 7635 S AR )/ 5+ &K B STAT3/p65
HIFBOE27]. ESR1 BE[R 2 451 5 5 A JA 1A L SBATAIRE (0 XA 5%, W] REAE LA 4 ) 10 Lo AR W 26 o) Il
HORFEVE (28] X LEH A5 TE 2 FAIS S 3 FH 77 751 1) S B B 2 )

FIARIE (1) KR I Je e WAL 2 DL b i 2 (5 Sl . o, cGMP/PKG 1553 4 & 5 05 FRIp A S A
SNV B AR (19 S BERRAE[29] 0 — TRV X SRR IE 2 W0 AL AN PR 53 1) 4 ik DN ZH e se L A0 AT R I, E I
RS, B B R 505 530 2% AT I8 3% Fos 3RIE, HET REMA RO 3 AL AT A BUE[30]. Bk
Z WEE R B, R P00 TR B MERCR AR (S 5 @ AP AR L3 1] MR AAEVE B AR FE 2
HE, i HARWAEL 1812, MER B MR BYEET 2 R D Re A R . MERCER 2 AR A
MEB RS S LLEE N S 2L RGN 2 ERERE . 5-FR OIEREM S ZIRAE R 50N B R 22 3 {147
YER[32]0 FEATCH, X MARIE Bt FH ) AR 243047 30 2% ' 4R 0 B A X e B 24 m] DA ) DA B Se3d 2, S
IS FH 24 (R AH S AL 38 1 3 B i

5. &g

23 b, AW T S RS2 U532, 49 367 AR s B HA i ) m 245 S5 IO PR R AN R 4255 3 A
SRIGET X =R oCBE 2, SRAIMZE 252220705, A O e AP AE TG 7 #E A, 0T R B D RE A I 3
BEAT TR AHITFURS v 25 57 67 A R A RIE R A% Lo 275 AR LA RO R0 T, Al PR
MRS . EARTFOURRTHRZ 1, PRI HZE KRR NI SER T URIE.

E&InE
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