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Abstract

Objective: To investigate the molecular mechanism of Xiaoyao Powder in the treatment of depres-
sion and dry eye based on network pharmacology. Methods: The targets of Xiaoyao Powder, depres-
sion, and dry eye were screened from the TCMSP and GeneCards databases. The common targets of
Xiaoyao Powder against both depression and dry eye were obtained through intersection analysis.
The “Chinese medicine-component-common target” network and the PPI network were constructed
using Cytoscape software to screen the key components and core targets. GO and KEGG enrichment
analyses of the common targets were performed using the DAVID database. Molecular docking val-
idation of the key components with the core targets was conducted using Schrodinger Maestro soft-
ware. Results: A total of 742 targets for Xiaoyao Powder, 15,835 targets for depression, and 5,907
targets for dry eye were screened, yielding 482 common targets among the three. PPI network anal-
ysis identified TP53, SRC, PIK3CA, and PIK3CD as core targets. GO enrichment analysis primarily
involved biological processes such as response to exogenous stimuli and protein phosphorylation.
KEGG enrichment analysis mainly implicated pathways, including EGFR tyrosine kinase inhibitor
resistance and central carbon metabolism in cancer. Molecular docking results indicated good bind-
ing affinity between the key components and the core target proteins. Conclusion: Xiaoyao Powder
may co-regulate depression and dry eye by acting on targets such as TP53, SRC, and PIK3CA.
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1. 518

HIHRIE (Major Depressive Disorder, MDD) 5 T-HR Ji:(Dry Eye Disease, DED)fF A4 ER i & I8 ML,
R EIE 35%~50%, EALEE CIURE - A - AR NI A8 H RS A% R ERHLEI[L]-[4]. IR ARIE
PR, FARIRAS AT R ARAE R CEW e J /b« F RSB T ), Ttk IR SR RO i i = X4 -
WG RGUE MBS 4, T BCBEIER[5]. BEREHIEE CRFERMFEITTY , USEH - B~ E
7y, BB FRMIAZ 2 2406] [7]. PARZI AU S aT @ i =5 e - ik - 5 A%, $iH)
PN DR - RIS R AR I AR A R R 4547

SR, 1277 A PR 1) B[R] T PN LA AE A B el R e —, o B, 2k 2 S $oa
TEVERLSY, ARG — S s BT ST ME AR AT AR E I N & L=, #i R ite. MDD &5 DED W K £ %4 E &
Gi(PIXAPZ . IRE. JHAR), BRENUHIRBANTE . AR R, A AN A T IR, I8
ok X2 2R A 2 - gy - B - R S YEEAEES, R ) P R VR AR HEWTE R
BUVEEE AU S B ) R SR O . BT SR NE, BE R G/ EERL “ FRENR 7 B0, AP
RS HE T T SR AL PR IR
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2. EREHE
2.1 HEBEYR S REEAESNEESFE

FIH TCMSP 45 22 (https://www.tcmsp-e.com/) i R IE R B 8 BRHZ(HAT . HARL 448, HIH. 1R
ZLOHEL AL EAD MRS, KR D RRAE YR EE(OB) > 30% M 2524 1:(DL) > 0.18 Jiiik th b &

W SR JE R O H A6 A 0 & I 7E PubChem (hittps://pubchem.ncbi.nlm.nih.gov/) #1748 %, 5% SMILES
S H% % N\ Swiss Target Prediction (http:/swisstargetprediction.ch/)#E 47 # s i .
2.2. FREVIDBREER TARAERIEE =

PL “major depressive disorder” F1 “dry eye syndrome” A3 2217, £ GeneCard $¥5 /%
(https://www.genecards.org/) 35 75 F0 I JiE A+ HRE 1 #E 25 o

23. “HE§- o - HEER” MBI R X HTHE

B =R S IS R G AT I E RE BT ARE AT IR E A L FRIHE A5, FE2H) Venn . SR)5, BAZy. 3t
[R5 25 5 FL X R 4 S N Cytoscape #f:, Mg “rpgh - plisr - JLABE A7 4%, R Degree 1Him ik
T8 VE BTG AN HRGE B S B
2.4. PPl (BB R R 4% O3 s O T i

P ILEHE S35 & STRING #0405 % (https://cn.String-db.org/) i 47 04, FREDF NN, H/NEAEBIE

WE N “highest confidence” (>0.9), #AJ5 3k A EAE(PPIMNZE . R 5 KL tsv U3 N\ Cytoscape K
PRk — BTk

2.5. GO IheE i BM KEGG BB EE ST

AR L FEHE SN DVAID 4, MR E NN, P < 0.05 Ak 4, #17 GO EidiE
(BP). > T-IIRE(MF). i p 7 (CC)R KEGG il % = S0,  Hilid 78 28 Wl ik 47 R 44K .
2.6. S FIHERE

FIFH PyMoL 2.4.0 #A4%f KB RS> 5% O #EES F13E4T Schrodinger Maestro 737X 42, /A &6
My GEEERAL A EAEH . it PDB $¥E % (https://www.pdbus.org/) T #ik% 0888 3 =4k SRS E N
SRR A, SRJGEIE PubChem HU4iE FE T # OGRS 1) sdf 2D S5 FME N 7 70Tl ik . 2 5
Schrodinger Maestro {1 Bl A4 F1 52443647 73 7 %42 . 5512 | Discovery STUDIO 2019 R A4K 43 % 2
g5 FAT T AAL

3. &R
3.1 EHIBHAIEMR S

B TCMSP Hiudfs e i 14636 18 B PR 870 B AR R SCRRIRGE AT DU RE AT HIGE AR, dodE AT 41
FJEHIAGIEIERLN 742 DB R 1P iR T IERE R B LA O 5 B

Table 1. Main active ingredients and core components of Xiaoyao Powder
F 1 HEMEEFRMER S UARZOKS

TCMSP ID WwEY I RRF R i
MOL000098 Quercetin 46.43 0.28 sEEH . HEE
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HE A

8k
MOL000006 Luteolin 36.16 0.25 VHAf
MOL000358 Beta-sitosterol 36.91 0.75 [SEevINIE /2 NEE =
MOL000449 Stigmasterol 43.83 0.76 SEHH. ME.

MOL000422 Kaempferol 41.88 0.24 HAj . HE, 5

3.2. HERHAMEPERN T IRAEREREE R

JZH TCMSP $d 28 %o} 18 38 B e R o BEA TR S A R, MBS R AE 5 JL3R1E 742 AN, SRIEF
F GeneCards ##f 1% 1.2 ik & H TR R, &5 345 15,835 /MIARIE#E A1 5907 /T HRE#E £,
5K = RS A R PR IR R, VRGN 1o LA I 8 T AR RE AN T HRRE 8 7F #E
482 4 .

A 3 R I

10513
(63. 2%)

4676
(28. 1%)

T HRAE

Figure 1. Intersecting targets of Xiaoyao Powder in the treatment of depression and dry eye
1. EERIHIERERM TR K=

3.3. PPl (4GS

FIFH STRING i % 482 /NI (] #E p5 3E4T PP1 W25 4341 SRJ5 % tsv U445 N\ Cytoscape 34+t
— AL, VRN LI 2. R AFE TS Degree {E 347 4% O R [ ik - 45 B3R B, TP53. SRC. PIK3CA.
PIK3CD A4 H A% Co R, B A8 328 PG SOV S A0 HRURE (R AZ 0o B o
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HE

Figure 2. PPI network diagram of common targets

& 2. HEEE SR PPI LR

34. “HpEy- pS - HERR” WEDH

i Cytoscape #AFHIVE “ 12y - Bidr - SLEIFE AL W%, B2 P2, M OGRE RS SR i N3
ITATARAL, VRGN LIS 3. R R BIAZ O B WA R B2 (luteolin) - 1L 2% ) (kaempferol) %5

T ———

Figure 3. Diagram of “TCM-ingredients-common targets”
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3.5. GO 1 KEGG E&E4#r

WAL FHE S SN DAVID 04T, 4% P AEIATHE T . LEYThRE(BP) & 4R/ 7 4 2% B Je: XA M
WIRRPL EABRA . BREAKHE TG S8 RS EFEKE 724G @M. AR
BV, HHECHE A2 A Sl E . MAPK Z0BCS N 1 IR, 40470 (CC) R 7 ¥ fe: i, BHEIR
SR T A SR VAR S AR S AW 5 4 T IhBE(MF)RG 7 N4 B K R s L AR 1 H2AX Y 142
WS A HIYAL JlEYE . B A RIS E . ATP 456 . A2 RIS, EH2%
BRI R P TE 1; KEGG B £ ZAHE: EGFR B BRI EE N HIFIM 25 FiE o it b e AR . o
WAHRHL BB IR I ACIE T ) AGE-RAGE 15 5% MR S 5. MEEREFE 5. 45F 5
%, Rapl 550K, #HAIEVERCAR - 2R BAER . cAMP (5 5K . Ras /5 518, PI3K-Akt 55
W% MAPK {5 5%, 1E40WIE 4.

EGFR tyrosine kinase inhibitor resistance
(A) Prostate cancer (B) =2 .88 -log10(Pvalue)
Central carbon metabolism in cancer -2 ks T (0-1.3)
Pancreatic cancer (1.3-2)
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Figure 4. Enrichment analysis: (A) (B) KEGG enrichment analysis; (C) (D) GO enrichment analysis
4. BT (A) (B) KEGG BE&E7#; (C) (D) GO E&E AR

3.6. HFXIIE

5w G Sk e ME AN, DIERSGRME, o KGN G, K
Degree B¢ & I AHSCIE R (TP53. SRC)#EAT X #:. HH TP53 5 Linarin X $%{8°5-3.443, SRC 5
kaempferol X} %18 y—4.021, PIK3CA 5 Cubebin X} #{f 4—7.226, PIK3CD 5 Cubebin X} 4% & 4 -7.849,
TEYH LI 5.
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Figure 5. (A) TP53 and Linarin; (B) SRC and kaempferol; (C) PIK3CA and Cubebin;
(D) PIK3CD and Cubebin

5. (A) TP53 5 Linarin; (B) SRC 5 kaempferol; (C) PIK3CA 5 Cubebin; (D)
PIK3CD 5 Cubebin
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4. W1ig

AHIF T RH 1 B A WX 28 25 R 22 T V5, B IR R G M A /s 1 3 38w P i A~ HRUIE 1) b 1R T
Tt 7 K DA 38 S P A0 R AE 2 B 1 2 7 ORIk, SR 20k 482 MEFRE s, X —HE B AR S
BRUEBEMEA T Z A AEE . HAERTERME THE - % - NS NR5%, A
ETHV TR AEIETRE, FTH T 44 G — 50 SUR T 1 R PR %

M TR SR, XSRS S5 TMRRET . RAERMN. 555 S D ACH T A% q
AR . O TP53. SRC. PIK3CA F A% M4 1) 4K : 1) TP53 HIARAAE : A 9 W ma vz
WU R 7, TP53 FESIARAS TR Fh i i S dh 22 SR T2 [8], 78 T-HRARAY b U A 5 A 1 B2 41 il DNA 45545
2o HBECOCH > (ANSE B R . AT B FaE TP53 2R ARG, XU H ] 4 28 5 R 2 4 o R 5 1 3
T2[9]. 2) SRC iy R4t i1%: SRC BAGLEMNZHZh /T BDNF/TrkB 5 5% 5, FEHR A 230 )32 VH i
R AQPS KRIE PR . S TR, HAARFRIRTEERE Sy, AT R i A A I 1 i i
S IIRE . 3) PIBK SR I B4 1t . PIK3CA ‘E 4T EGFR/IMAPK i@, 1 PIK3CD 3 fu 4 fi
B FE[10]. JEE OB EIH] PISK i BEBERR AL, 00 AT A O I B B AP TR T HR A ) Thl7 4o
tk[11].

T8 R HCH R DG B A 23 B2 2 (Quiercetin) o R B L E (Luteolin) oS- S ¥ (Beta-Sitosterol) . T £ B¥
(Stigmasterol) #1111 2% ¥ (Kaempferol)——i ik 2 #E i 142 W 2, S 40A0AE 5 - HR i A 0 T TR A 5 AL A
HAERMUEIAT 2 N2 28 1) TS84 S R AR AR FH = i B 2 a0 i) /) B ol A v 4k [ 12]
32 PRI D XA A K F TNF-o 1 IL-18 KF, RIS i A vk 4 428 9% [T BDNF £iA[13], MER
fl AT SR o FEHRAE A, R iR A R A B A B AT I A SRR P, A L < £ B MMIP-9 A
F) bR AR, e IR R B e . KR FLZRBUE PIBKIAKT/GSK-34 15 5 e P & o P id[14], IF
I ) R E AR MAO-A $2 T IR i B BHRTIR,  JHCFE BT Toll 324k TLRA/NF-xB 18
e, FIEAR IL-6 AW, B RGEKIER A A, L 2SEY R GABA_A SZARIhfEIRE: HPA fhyTit,
B AIG L3 e B AA[15]. FERRRA A, BiERRIEMESEIFMH NLRP3 2RE/MAZHAS, J8/b Caspase-1 it
VAR DT, 2) KT S RER AR ThEE: p-2 S ) B R IR PR LB TPH2 Rik, i
S-FR G, IR AT S B GLUTA JBE 17 AR M4 JuRE BN . 76T IR, it
ARG TEAD IS A po IS IR PR GE S MM 2R B, R DA R AE[16],  [RIET b i 2
ORI 2 (9 MUCSAC 43k . — 31t PPARy/GLUTA 3 4 [7] 25 24 1E AR AR 5% 1 i g AR 1T s 5 1
HE (AR R A AT

M E, TR RS L FFE R PISK-AKT-mTOR HXZ1[17]. 1l ZS@yi@id #if] PTEN 5% AKT BifR
WPET: it ZPENT 3-BEBR LB R Ml PDKL, 30 R HIAR AR G (1)l 55 2T, LD K88 1 DU it AT
X A& LXRa, fRHEIBMNGFZ A 18], EGFR M2 B I i) 77 245 P [19] 5 9k v 1) A Lo i AR [20]
PN B AT B AR EE Y R PRI AL MNYR PE 48 97 K7 (Brain-Derived Neurotrophic Factor, BDNF)
KR B S AR IR ™ EREE ARG [FIN, BDNF 7ERL MR BA M E LR E A, HoKCF R AT REAEAI
WA S B 5 2 A0 [21] 4545 5 I R BOIIAT i SR B G 2 —, Ca?* ¥R BE W T B Xof A 1 1 4 0 i sh il 2 v
EVEVER], Ca?IRIZTHa, FRILAME T S8 Ca?-CaM H AW/, i 5l L& s, KEXE
A U ST, SR A T e T S G 2 5 BUMAR R A 1 B R R [22] . TR AR e 2 IR
TZORHIE, CaZ*Rads S vl T BUH MR B I b Je 45149 2B 1R @5 [23]

T R O X SR R P 2R A RS, T BRSO AR AT IR I 2 4R, R R« SR T
B IERRE TIRS IS TRV R . KRR T RG A RIRTT RS, R T R R T
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