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Study on mechanism of Xiaoyao Powder antidepression based on Arrowsmith tool
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Abstract: Using the literature retrieval tool Arrowsmith to explore the possible modern medical mechanisms of Xiaoyao Powder and
single herb in the treatment of depression from the theoretical level. The related literature retrieval tool Arrowsmith was used to
search and find the associated literature. The results were analyzed and summarized from the single drug, compound of Xiaoyao
Powder, and common key terms. Correlation analysis between the composition of Xiaoyao Powder and the mechanism of
antidepressant effect by Cytoscape tool. The results showed that different single drugs in Xiaoyao Powder may affect the
nerve-endocrine-immune and other key pathways by regulating TLR4, TRPV1, Caspase-3, PPARG, COX-2, NRF2, PI3K, ERKI,
MAPK, p38 MAPK, and other targets. Anxiety, restraint stress, spleen deficiency, learning, and memory play an antidepressant role.
The main acting site of Xiaoyao Powder anti-depression is in the hippocampus. The antidepression effect of Xiaoyao Powder
embodies the characteristics of multi-component, multi-target and multi-pathway of traditional Chinese medicine. Through
Arrowsmith search, this study provides a scientific basis for further elucidating the mechanism of antidepression effect of Xiaoyao

Powder, and provides research directions and ideas for the research of traditional Chinese medicine compound prescription.
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Table 1 Retrieve information list using Arrowsmith

Job Id TR i AR CEGIRE RS AR ARG
11670  Radix Bupleuri or chaihu (CH) 179 25000 917 303 85
129031 Radix Angelicae Sinensis or danggui (DG) 388 25000 1984 604 59
13034 Radix Paeoniae Alba or baishao (BS) 213 25000 1168 375 73
13226 Rhizoma Atractylodis Macrocephalae or 148 25000 1051 333 69
baizhu (BZ)
133711 Radix Glycyrrhizae or gancao (GC) 484 25000 2253 805 188
13509  Herba Menthae or bohe 179 25000 1059 309 30
136193 Poria or fuling (FL) 841 25000 3851 1206 275
133172 Rhizoma Zingiberis Recens or shengjiang (SJ) 28 25000 234 70 9
13759  Xiaoyaosan (XYS) 38 25000 209 77 27
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T, Z5A BT R B FIIRE 1) A DRG]
2.1 BRZASINEIES
2.1.1  SEHASHERIE T S A RBOR . AT
AR THEEPHRZVER . SESABTIAR GG (3
RIELEE ) A Toll FE524k 4 (TLR4). p38-22%LJ5
TELEE EEE (p38 MAPK). MAPK. AN -6
(IL-6), W3 2. HAi4iiE LEsHHTHmAs 15 it ik 7
HLEEH T AL BT D R R AL I,
JA 52 BUR ] Arrowsmith 34T 55 B SC Rk R R

F, RIS IARE R v R 5 A KR 1
PRI E TR 1A O, AR XIn] ReAE K it
o CAl X, SERHRT A NE 4 5HE 2 —,
1.25 mg/L Y& 2F A Al B E MBS ER (Glw) #%
TR IR RN [Ca?"] T Al IL-6 B, 12.5
umol/L 48 #H 2 A BEWS X MAPK FlZ#% 5% K 1--«B
(NF-kB) 1551 B R FEHUHIARAE U0, S8 21T D
AR 5 A BEA R SH-SYSY 4if—%fk
& (NO) FiILEEH/DM INK 5 [ B RRAL KT 1T
[T )58 Nt £ G = W e =0 G
(CRF) mRNA [JRIE, KIEFHIARIE TN,

Zx R, SEEVARTT AT LE 1) 25 FAL G 3 EAK
MAEHEY CAl X5 TLR4. p38 MAPK.
MAPK. IL-6 %8 R IEHHNACIE

F2  SEMBUAMERR X EHER AT 20 fLAYKEKIR
Table 2 Related words of top 20 relevancy of Bupleuri Radix and antidepression

hie] S RIEKA s S R

1 0.99 TLR4 11 0.99 CAl
2 0.99 quadrupole time flight 12 0.99 autophagy
3 0.99 liquid chromatography tandem 13 0.99 acupoint
4 0.99 expression hippocampus 14 0.98 anxiolytic effect
5 0.99 p38 MAPK 15 0.98 methadone buprenorphine
6 0.99 buprenorphine naloxone 16 0.98 TCM
7 0.99 receptor modulator 17 0.98 essential oil
8 0.99 MAPK 18 0.98 IL-6
9 0.99 buprenorphine 19 0.97 event related

10 0.99 erectile 20 0.97 anxiolytic

212 HPSMAEES ST HHRAHIEL. RS E R AL R D R A 2 T

2. B2 D SRR IARRE G YT
AAMILCAFERE & I DRk A8 DL R I A A
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B (Akt). WEARARULEE-3-BE (PI3KO. I N f7 A=
KKF (VEGF). IL-6. 4HH05ME 5 55 s 1
(ERK1). R4 -2 (COX-2). NF-E2 #H%H 1
2 (NRF2). #4i7% FHF-1 (HIF-1). p38 MAPK,
L 30 H HTHRAE 2 HHT AR S Y R A R 2R 1R
FIEEA Y EEDY, PR sS4 K NP (NGF)
R PE 228 92 T (BNDF) U3, Ba A Y Fg il
4B PN 5 5 O S BELIBT Cyt C AZRRLARBE N
WA R AR BUAAR & D4

Deng %515 ig 45 -1 1t R4 87 S 70 K R 24 )5
FEECY) 28 d Ja R B, U TR 3 ek A 18 1 R |
R RN RRAS, Bz EH 5S4 m K R & 5

G AL S SR K i T v fi YR P A 4 SR I T
(B AH DG o ARAE (1) & 2B ML) -5 A8 A -t 8 A B
RGAEAEB IR o WG PRIVARSE 35 1M 5 el 2
KT, TSR R TR PUIALE T S
AL AR S A A K R RERD O 3
WA T 3R B 224 VA1 S T s B A B K BRI
AN EACEE (SOD) iEPER RN, o &4k
i (LPO) /KPR, RetifRRe B . bullE
Ji S A A IR

ZRERTER, HHEZEL T Ak, PIBK.
VEGF. IL-6. ERK1. COX-2. NRF2. HIF-1. p38
MAPK 25 R FE T T BT o e Aia it
NEAVER,  RAEGAPAAE o
2.1.3 BATSHAEES BT BATRRIEU S, RESIEE
WmyrE L, WPHAmIE, SR CARAT. AR
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Table 3 Related words of top 20 relevancy of Angelicae Sinensis Radix and antidepression

Fr5 R FRIpA] FFs R KIpn]
1 0.92 Akt 11 0.97 ERK1
2 091 quadrupole time flight 12 0.86 TCM
3 0.90 inflammatory cytokine 13 0.84 NRF2
4 0.90 PI3K 14 0.83 signal regulated kinase
5 0.89 adult neurogenesis 15 0.81 COX-2
6 0.89 synaptic plasticity 16 0.81 gabaergic
7 0.87 androgen deprivation 17 0.81 HIF-1
8 0.87 pro inflammatory cytokine 18 0.80 p38 MAPK
9 0.87 liquid chromatography tandem 19 0.80 complementary alternative
10 0.86 VEGF 20 0.79 AB

ARocHcIE GEREEH) A Akt. TLR4. BESHIE
JECZ RPN B (TRPV1). ERKI. ZekifA i
FEMEEIZIL (MPTP). WS B A8 S Y S 2
& y(PPARY) 5 5 #% 3 RTROE 74 5% K 7~ 3(STAT3),
Caspase-3, WL.3& 4. H FIHEATZ5HTH0AL 75 PE Rk
B AU RNAT N R

AR, AATHUAMAR R ARE Bk % . BRgkZL
SEUSLR A /N BRI UK SE R /I BRAR R SR IR A Bt
I I ~F B 50 SRR IR S50 AIE B (AT A LR e
o RIFEEVRBIAT 257 20 mg/kg 4 %A 25 WG

20 mg/kg /MRS —FME ST (nNOS). B
524K 1 (GluR1) mRNA FIAH B . HFAREH,
ATEGHF 1 pmol/L R HLH| E A RN 8 NGF 1
FeAo B SR S AR A PC12 A5 R 1
FHON, A5 2 PN B 184 i 0 B SR R 2 IR IR
LA HPA HiThRETUHE R FEHHIARAE FHBL,

g bATIA, BA  EE@EIS T Akt. TLR4.
TRPV1. ERK1. MPTP. PPARy. STAT3. Caspase-3
SGHEHEAL R RPN, T AU AR
YEH

&4 BATHUERERR X B HER AT 20 (LRI KECE

Table 4 Related words of top 20 relevancy of Paeoniae Radix Alba and antidepression

5 R KK s (BN SR
1 0.99 Akt 11 0.98 attention deficit hyperactivity
2 0.99 TLR4 12 0.98 MPTP
3 0.99 [-catenin signaling 13 0.98 B-catenin
4 0.99 TRPVI 14 0.97 PPARYy
5 0.99 transporter binding 15 0.97 Q-tof
6 0.99 ERK1 16 0.97 TCM
7 0.99 paeoniflorin 17 0.97 STAT3
8 0.99 quadrupole time flight 18 0.97 Caspase-3
9 0.99 liquid chromatography tandem 19 0.96 mesenchymal stem cell
10 0.99 text mining 20 0.96 neuroprotection

2.14 HAARSMECRESHT AAREEBEZ . BT
FK bz T, AT EEED. EKME.
PR B K. BT R ZEEE. AR
ARSI IR (GEF B & ) H TLR4. PI3K. AMPK.
B [ A -3 (GSK3B). Caspase-3. ERK.
MAPK. IL-18, W% 5. Hur#iE RIS
PERC A EARAEE I E AR AEE TR AR Py g 1R,

FEVRTT AERSE (1 R 25 58 7 v LR R g M 2 <R
gy B OCERFEPI ORI A R AR T 101 B 2
80 /N BRI A I UK AN A R SIS AN Bt ], B R
EPPUNARE A . B BRI ORI &K
ARG T EAE R, R INE I N5 AR AE
MREFETIRR AREA—EMHIRIEM,
H AR A S T I AT sk 2D 98 hE 48 M DA 5 40 TL-2.1L-6+
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Table S Related words of top 20 relevancy of Atractylodis Macrocephalae Rhizoma and antidepression
Fr5 R K] F5 R RIpK ]
1 0.98 TLR4 11 0.92 mesenchymal stem cell
2 0.97 PI3K 12 0.92 ERK
3 0.97 B-catenin signaling 13 0.92 Qi deficiency blood
4 0.96 AMPK 14 0.92 learning memory
5 0.95 spleen deficiency 15 0.92 deficiency blood stasis
6 0.95 GSK3p 16 0.89 mitogen acivated protein
7 0.94 B-catenin 17 0.89 neuronal apoptosis
8 0.94 TCM 18 0.89 cyclooxygenase-2
9 0.93 sonic hedgehog 19 0.89 MAPK
10 0.93 Caspase-3 20 0.89 IL-1B

TNF-a. FAIIRZE E» (PGEy) Ml—% L& (NO)
SER A WA R A, AT DL MAPK AT NF-xB 1)
Wb, BRI MTT 5 im0 A & B
HAR PG T Gef8 22548 = PC12 4 ifd ik, 1%
ik PC12 4RI TR AR, M E 4 £ AR
ER

R BERTR, AN EERZES T Akt. PI3K.
VEGF. IL-6. ERK1. COX-2. NRF2. HIF-1. p38
MAPK S E AR ORA 1 2 40 B R FE LA
YEM .
2.1.5 HESHMERESHT  HEREEAHNER S, IF
IR BRIEZ. ZoubdE. ARG ST
RGIRR A Z e 2, o “EZ7,
HEGHALCEGA CGEREE D A Akt. PI3k.
TRPVI. COX-2. AMPK. JNK. NRF2. PPARy.
Smad, W3 6. HATHE H EHUHAL IS ER S H

HHEE, REHEE, BEHERAEERE.

HERTT IARE B AT R E . TERFEAL
AR RN P R AN R H R Bl
A FH a7 B R AR 2B i (NAL 5-HT Al
DA) RSPl HE @I SOD i
PE. VSRR E B FHIERERS A BT
A BCOR FEBTMARE S S H B R A i)
B AL (MAO) A4 FHEO,

ZE TR, HEREFRZLEI AT Akt. PI3k.
TRPVI. COX-2. AMPK. JNK, NRF2. PPARy.
SMAD SEHEHI A B PR3 14 28 40 i i 45 B Al
YEH
2.1.6 VAT SHACRE M AT A BEOAR. E
AR A2 RGBS . BRI DR e T Ar
KB (FEREEE) A IL-10. CD4. CD25. Th2,
WK 7. HATHRIE e B AR fE R A A e

6 HEHMEMEMRXEHRAT 20 fI895XEK T
Table 6 Related words of top 20 relevancy of Glycyrrhizae Radix et Rhizoma and antidepression
FFe HREZ KRBk Frs HHRE KIkin]
1 0.98 Akt 11 0.96 INK
2 0.98 liquid chromatography tandem 12 0.96 paclitaxel
3 0.97 PI3k 13 0.96 CYP2D6
4 0.97 TRPV1 14 0.96 metabolic syndrome
5 0.97 quadrupole time flight 15 0.96 NRF2
6 0.97 proinflammtory cytokine 16 0.96 PPARYy
7 0.97 microrna 17 0.95 anxiolytic effect
8 0.96 COX-2 18 0.95 notch signaling
9 0.96 paconiflorin 19 0.95 Ebola
10 0.96 AMPK 20 0.95 Smad
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BRI R BTl 2 s b B i 24k (GR)Y
B2 FE R (BDNF) SEMEIE. Rk
JE At B B A B E . UL AT fe S 40
il HPA i FEvE 4k {23E K25t BDNF [R5 H K.

R bERTIA, e E2L@EL AT IL-10. CD4.
CD25. Th2 %540 HPA Hh R IEHINAERE ] o

2.1.7 IRESIEREE AT HPAERE K 2 K
BLIBAT R RS R NBTE, ¥ R0 B
SRR DhRe . IR ARIRIBIE . AER T 02T
B TZHT KR BIRRG R REab. E
BEYS . ORAZE . R RIREERERY, H AT SRR
ZEIBTHIARAE F B BUAAR B E M i o o 5> o 1R
PR SCHC I (FERIEEE HD A Wat. Akt. PI3K,
ALY IAE R A E (mTOR). BDNF %%, i
£ 8o FMRARZS BIPUHIAR 5o S AR LI A 1
B PIRNHE A

®7 EEHUDEMER X EHER AT 20 LAY XEKIR
Table 7 Related words of top 20 relevancy of Menthae Haplocalycis Herba and antidepression

FFs R FRIpA] s R KRI ]
1 0.89 anxiolytic effect 11 0.78 lipopolysaccharide induced
2 0.89 regulator T cell 12 0.73 interleukin-10
3 0.88 inflammatory bowel disease 13 0.72 pulse pressure
4 0.87 anxiolytic 14 0.72 CD4/CD25
5 0.84 acupoint 15 0.71 recombinant tissue
6 0.83 immobilization stress 16 0.68 Cx3crl
7 0.82 troponin 17 0.68 irritable
8 0.80 cytokine 18 0.67 receptor MRNA
9 0.78 antiphospholinpid 19 0.66 transcripyion factor

10 0.78 anal sphincter 20 0.65 Th2
R 8 REHNEMER X EHER AT 20 (LAY XEKIR
Table 8 Related words of top 20 relevancy of Poria and antidepression

FFs HRE K] s HXRE KK
1 0.99 Wnt 11 0.98 mTOR
2 0.99 Wnt B-catenin 12 0.98 catenin signaling pathway
3 0.99 Akt 13 0.97 Toll receptor
4 0.99 B-catenin signaling 14 0.97 BDNF
5 0.99 LTP 15 0.97 smoking cessation
6 0.99 long term potentiation 16 0.97 ginsenoside
7 0.99 quadrupole time flight 17 0.97 A2A receptor
8 0.99 liquid chromatography tandem 18 0.97 paclitaxel
9 0.98 PI3K 19 0.97 metabolic syndrome

10 0.98 B-catenin 20 0.97 body mass index

2.1.8 AZSMAGESHT AZAEAMERECE. K
HER R R DAL IERE A2 A
ZAEFUHIAR J7 T B (1) R BRI /D, JUHFE fU A 4R
FREMEE, WFE 9. Arrowsmith FEFENAE—F
B HAH SR SR A RE 8 78 35 HH S HE s A5 B SRR K
o H HTHE DA AR R E Y B R

0 3 BA PR AR PR RO B RIS (25 IR R
iz (ACYH). BZJiifizKF-, 3hn BDNF 7K,
FEARNS PR RO K R M TL-1B R R 3B
A/EH

A AR — P SR 73R 2 I R AME TS
PR ET R, HAEZTMEN 0.15%5. £
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Table 9 Related words of Zingiberis Recens Rhizoma and antidepression
Fr5 R Rk Fr5 R KIp ]
1 0.97 acupoint 6 0.67 MS
2 0.95 Q-tof 7 0.66 rat plasma urine
3 0.95 quadrupole time fight 8 0.62 polymorphism
4 0.77 TCM 9 0.50 sini
5 0.68 RHOA

KALhe M o B 2 R R SE . HPA BhIhRE.
LR S 5 R R K R RGE T, B
POHIABVE « Kulkarni Z525@ 0 % /N AT N2, 2B
Y PRI T, KINZH R E
VR R 5-HT K NA KF, 1 H4L
RIEFIBI K2 2 DA KPR E T . AN
IS (4 0L R e B 5 S () i — P E S

2.2 HIEMSHIEES

HIERAE NG BB ARAR A T, SEER AR
WHACBIESEH BA REFHUARER . EE S AR
FECFE SN AT R I R AFHUARE R, AR AL
TP R g KT s A s R T K
FHOGIE R . 11T HPA BhHI)6E. ) 98 RE B K B A
A ORBO, EIEBIAR SRR (EREE ED
B o-F -3 5E-5-H B -4- BN R (AMPA).
5-HT. &R A ¥ (CRF1). Hippocampus,
WZ& 10,

T8 8 HICRT DA ) 18 4 R S AT R A AR K R
AMPA 31K GluR2 mRNA & AT GluR1 mRNA
FARBGIN, AT RS K B S CAL M X BRI 4 F 45
PN 38 AT LA 3G 002 1 AN AT TR I R R
(CUMS) #AVK R 5-HT. 5 5-F205| bk 2 FR

(5-HIAA) 7K, FHm M2 2 iR E (NALNE)
IRV, RIS R B AR P BRI o 22 36 ot K P (1)
PEFHB233, 30 18 AT 30 8 el 1 M SR A S5 | 2 i K
U 2 AT CAL IEIX BDNF AL E F: 4
-3 (NT-3) B#EBY; nrLLE 2 Bl CUMS /N it
LN i cAMP 2B TG 45 5 -1 (CREB) BDNF
mRNA KIE, 35 5 R 10 4 M A8 15 2 5 e
1/2 (p-ERK 1/2) £ HFRIAKF- 5% BDNF /K-F,
B8 RE B BAARYE H 55 T 1 BDNF/CREB {55
BRIy T RIE 5T EE A KB,

AR, MR W FCIESE, 540 e
ARV S AR AAREE AL —, I RO 8 3
BTS2 BRI A RS . 22 B RTIR, HEBUARTT
FECRE I/E ML SR s g R . SeRiE Y
ST IAYE . 0] L JETY S-HT AKCFEERIG.
2.3 HBEWMINH

WE 1 R, EEBL R ILA R SN
TLR4. TRPV1, Caspase-3. PPARG. COX-2. NRF2,
PI3K. ERK1. MAPK. p38 MAPK. iXL&4[ fiyf i
(I ER AT P E FR R 1 RO DGR 01 S8 0E s B
KPrAEiEe . EERGNIRAES “2r. £
Bp . ZIEES” BIVERRES . BRSP4k

R 10 EEBHUNEPAER X EHEZ AT 20 (LAY KEX 1A
Table 10 Top 20 related words of Xiaoyao Powder and antidepression
P JiEESES ESISG P (iiESES Kk
1 0.96 AMPA 11 0.92 leptin
2 0.96 anxiolytic effect 12 0.92 leptin receptor
3 0.95 antidepressant treatment 13 0.92 liver qi
4 0.95 AMPA receptor subunit 14 0.91 sleep patient
5 0.94 AMPA receptor 15 0.90 spleen deficiency
6 0.94 stress induced anxiety 16 0.89 antidepressant
7 0.94 5-HT 17 0.89 immobilization stress
8 0.94 learning memory 18 0.85 expression AMPA receptor
9 0.94 sleep 19 0.85 pathway rat hippocampus
10 0.93 anxiolytic 20 0.83 chroinc immobilization stress
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Powder and single drug
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