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Abstract: This study explored the pharmacodynamic material basis and mechanism of action of Peganum multisectum
(Maxim.) Mobr. in treating Alzheimer's disease (AD) through ultra-performance liquid chromatography coupled with
quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS), network pharmacology, and molecular docking
techniques. Based on UPLC-Q-TOF-MS/MS to analyze the main components of P. multisectum; Combined with the MS
results, the active components of P. multisectum, corresponding target proteins, and disease targets were screened using
databases such as SWISS ADME and GeneCards. Venn diagram analysis was performed to obtain intersected targets, which
were then imported into Cytoscape 3.9.1 software and the STRING online analysis platform for protein-protein interaction
analysis and construction of a drug-ingredient-target network. The relationship between the expression of core targets and the
pathology of f-amyloids (Af) and microtubule associated protein (Tau) was analyzed using the differentially expressed
module of the AlzDate database. GO and KEGG pathway enrichment analysis were conducted using the DAVID database;
Autodock Vina software was utilized to construct molecular docking models between core targets and active components. A
total of thirty-four major components were identified from P. multisectum, including ten alkaloids, five flavonoids, five amino
acids, five terpenes, two nucleosides, three phenolic acids, and four other compounds. Network pharmacology analysis results
showed that major active components such as evodiamine, S-sitosterol, S-stigmastenone, and harmine can regulate a series of
biological processes, molecular functions, and signaling pathways related to the pathogenesis of Alzheimer's disease(AD) by
acting on core targets such as SRC, ESR1, MAPK3, STAT3, CXCLS8, PPARA, and NRSC1, thereby regulating cholinergic
system and function, reducing A damage, regulating microcirculation and neuronal cell system and function for the treatment
of Alzheimer's disease. The results of molecular docking showed that evodiamine, S-sitosterol, f-stigmastenone, and harmine
had good affinities to core targets such as MAPK3 and STAT3. This study preliminarily reveals the therapeutic effects and
mechanisms of P. multisectum in the treatment of Alzheimer's disease, providing a basis for clinical application and drug
development.
Key words: Peganum multisectum; Alzheimer's disease; UPLC-Q-TOF-MS/MS technology; network pharmacology
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AEMS BRR. PRSI eV ZZE R G, B msE S, FRmEES.
PRSI, AR PRAR I S ST A B0, SR NI A MRS, TR ILE, MR RIEAS
D, HTRITEAE . ShE i, KGRI B & Fh JOREM . 24 2RI 5T 4% ) 22 20 e % B AT 4 B
WA ARG . MR EGRG 55 AR B, R TIEIARGE RS0 I eh BT YR AR AR, SR H AT oG T
ZBRIEEIRTT AD VSRR AL D S, ToRk e R IR AEH . UPLC-Q-TOF-MS/MS fi¢
i RS AT 06 R 2 2 S AT A AT, BN FE R 2 S A B T . 4 24 R R
J o R AP A 2 Dy (R BE B, 5 o B 24 SR U BB W) &, N TI0I H 245 Th 8O L) R0 248 T 3R 48 T 2%
FB. BTk, AWFFCRA UPLC-Q-TOF-MS/MS, 456 M 2322 f oy T X B R, X 2 240% 0 3
WA AT RGHT, AL EIRIT AD 5 FAEMERNLE, )52 R GEERIT AD
R 24 25800 Jo B BRI 5 B i PR I FH S A B A e 2%

1 R 55%E

L1 #b KT SEE

ZRIRIEELIM N 2021 4 9 HRET WE G5, 2 b ERHE BT 58 BT SRS 7R
A 52 1 52 15 e R B 38 5 BT 9 A5 0 D 5 R UK 8% JR AL ) £ A R BE & Peganum multisectum
(Maxim.) Bobr. {4 %,

SR ST Gib'S 400-666-5481, 40iF>99.6%) W&/RKE (L5 400-666-5481, ZEEE>98%).
ZEIRIETE (5 400-666-5481, 4iFE>98%). MYMETEMAN (L5 400-666-5481, ZlifE>98%). fii
SATSBETE TR, (HE5 400-666-5481, ZAi/%>98%) ( R MR AIRA A —HE T (DMSO)

(g, EAEBRSRFERARD; o Finga, & Fisher AF]); HALA T4l (b
HTIRRE4I T A D

ExionL C™ i & [E AR €154 ( A Shimadzu /A ] ); Triple TOF TM 6600 Jfi 4% (3% SCIEX
AT]); ACQUITY UPLC BEH-Cis taif 4 (100 mmx2.1mm, 1.7 pm, b Waters BHECH R AT ).
1.2 BIEFRIEEY

% F: KA ACQUITY UPLC BEH-Cs i f+ (100 mm x 2.1 mm, 1.7 um); izhAH 0.1%
FRKIET (A -2 (B)s BEEHEEL: (0~1 min, 3%—5%B; 1~3 min, 5%—7% B; 3~7 min, 7%—15%
B; 7~17 min, 15%—40% B; 17~25min, 40%—95%B; 25~35 min, 95% B); KA} [A] 30 min; ¥t
% 0.3 mL/min. #i 40 °C; HEFEAFR 5 pl.

TOF MS A KA HBI % &1 (ESD ¥, YR 550 °C; WA FAAA (GS1) Fm#R (GS2)

¥ 50 psis IE SR PRI, A B 430 5500 V F1-4500 Vi AT (N2 R ) 35 psis



figt 1% H15 (DP) 100 V, filf42 G & (CE )40 eV, fillf# fe &5 i€ (CES)20 eV, Ji S HHAR Vi H m/z 50~1000.
KH AB analyst ¥/ REZHE, MS —ZAf Al & (1) — 2433 551 SR 18] 4351 9 250 F1 100 ms.
1.3 ZHIRTEERERH &
2 2% e B rdE s, BT e . B 1 kg BRI 95% QBHRER, (Rl EL
3K, BHR3h, EIF=IRIREOR, FMOAEIERRA, 40 °Cleks AR IRBURMS 28R E -
1.3.1 43X & i ik 09 %) &
BRI 2 IR EE CIFIRE 100 mg, N EEVE MO TUEIRE Y 1 mg/mL &R . &0, B
A 0.22 pm JERESERL, 0 H EEARE 22 0.01 mg/mL.
1.3.2 306 55 8 i 69 4] 4
RS BEFREUR R IS R I 25 SR GE 0. PO UL I B i S PG s A% 1 mg,  n PR VA s
e 1 B 10 pg/mL BI¥E R ; PRI I8 i SEAEH 4 mg, BV A i TG BB B R 2 40 pg/mL 1)
W FTH IR 0.22 pm JEEIL 8.
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1 TR (5T 48 4 R 0T A3 B o VA VRO o B VS ROOE AT R e T A DR A R UM BN
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Ry 5% M B G
K iE Mo 5 N Swiss Target Prediction 4 2 5 146 3 4 18 40 36 B2 #E 25 8 1, 383 Uniprot %
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P E R O 2
110 S FriEiEiligg

¥ b5 ABJ Tau F5 119 12 52 25 A0 O M AZ O B U5 7 S0 43 AT 43 1 AR . AN zine Hicdis P
(https://zinc.docking.org/) R LRS54 . 18 H] AutodockTools1.5.7 & HMEAA K root, ¥
F5E ATk sE; M RCSB Protein Data Bank £#i % Chttps:/www.rcsb.org/) T #1532 4 1
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Fig. 1 TIC diagram of P. multisectum in positive (a) and negative (b) ion modes



# 1 UHPLC-Q-TOF-MS/MS 75 =% 5 M 2 Rk Se E h L 22 A5 B
Table 1 Chemical composition information of P. multisectum identified using UHPLC-Q-TOF-MS/MS technology

SEE
7313 B
T & [E R e Measured %% Error
tr (min) Molecular Theoretical MS/MS (m/z)
No. Compound Ton mode value (x10%)
formula value (m/z)
(m/z)
157.0752.156.080 5.144.071 1.118.064 7.91.054
1 0.887 IS S s fE 8. Desoxypeganine [ CiiHiN, [M+H] * 173.107 3 173.106 6 -1.3
4
171.094 9, 154.066 1. 144.082 0. 143.072 5.
2 0.920 TSEETERL Vasicine %) CiiHi2N20 [M+H] 189.102 2 189.102 8 2.4
118.066 4. 91.055 4
3 0.932 JE#% Choline 1! CsHisNO [M-+H] * 104.107 0 104.106 4 -5.7 60.082 1
4 0.951 fi% % Proline [ CsHsNO, [M+H] * 116.070 6 116.069 9 6.1 70.065 5
5 1.291 HH L4 Xanthine ] CsH4N4O2 [M-H] - 151.026 5 151.026 1 -0.3 108.019 9
6 1.309 HEAREFR Pyroglutamic acid CsH7/NO3 [M-H] - 128.034 8 128.036 4 8.5 82.0311
7 1.495 fi% % R Tyrosine [] CoH11INO3 [M-+H] * 182.0812 182.089 7 -6.1 165.053 4, 136.076 1. 123.043 8
8 1.675 Z=H R Leucine [ CsHi3NO> [M-+H] * 132.1019 132.101 6 2.3 86.097 4. 69.070 5. 57.057 6
9 1.774 & Adenosine "] Cio0H13N504 [M-+H] * 268.104 0 268.104 4 1.4 136.061 9. 119.034 6
10 3.198 KR Phenylalanine [7) CoH11NO> [M-+H] * 166.068 3 66.084 9 -6.2 120.080 7. 103.053 7. 91.0542. 77.038 4
11 5.184 Caffeic acid hexoside Ci5H1809 [M-H] - 341.079 3 341.087 3 -1.5 179.035 6. 161.101 1. 135.0457
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13
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15

16

17°

18

19

20

21

22

23

24

25°

26

6.718

6.831

7.090

7.602

7.618

7.537

8.095

8.546

8.914

8.981

10.271

11.190

11.326

11.644

11.741

IS M LR A% Deoxyvasicinone
SR B R
trans-Ferulic acid
2 B8 3¢ %08 Hatmaln] ¥
HKTHY Syringin ¥
WEERE Myristicin !

Ry M {E /AT Vasicinone [

M3 /R Harmoll!

WS /RH% Harman alkaloidl®!

icariside B5

3,5,5-Trimethyl-4beta-hydroxy-4-[3-(8-D-g

lucopyranosyloxy)-1-butenyl]-2-cyclohexe

ne-1-one

VU5 Z£3E Tetrahydrocurcumin

Ug Uy RS Harmaline [

M5 We-3-FA % Indole-3-carboxaldehyde

FEAUEGE %, HarminelS

W3 NS Loliolide

Ci11H10N20

CioH1004

Ci2H12N2O

C17H2409

C1iH120s

Ci11H10N202

C12H10N2O

C11HsN2

Ci9H320s

Ci9H300s

C21H2406

CisHuuN2O

CoH/NO

CisHi2N2O

CiiHi603

[M-+H] *

[M+H] *

[M+H] *
[M+NH,] *
[M+H] *
[M+H] *
[M+H] *
[M+H] *

[M+H] *

[M+H] *

[M+H] *

[M+H] *

[M-H] -
[M+H] *

[M+H] *

187.086 6

195.0652

201.1022

390.1759

193.0859

203.081 5

199.086 6

169.076 0

389.2170

387.201 3

373.164 6

215.1179

144.046 0

213.1022

197.1172

187.0859

195.064 1

201.101 9

390.174 9

193.084 7

203.081 6

199.085 4

169.079 5

389.2153

387.200 2

373.162 4

215.118 4

144.045 6

213.101 2

197.115 4

24

171.058 7. 144.0451. 118.062 9

177.053 5

185.070 6. 160.0759. 132.079 7

161.059 3. 133.064 8. 105.068 9

133.0652. 118.041 1. 115.054 2. 105.069 7

185.073 7. 130.064 9

184.063 1. 171.091 3. 144.082 9

142.063 5. 115.053 8

227.162 7. 210.041 6. 209.153 2. 149.095 8

207.138 2. 119.084 9. 149.095 7. 95.0856

355.158 0. 323.1339. 2379515

200.096 0. 174.092 6. 172.100 0. 159.068 4.

131.073 0

142.032 2. 126.034 6. 115.042 6

198.080 3. 170.085 3

161.096 4. 133.1009
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28

29

30

31

322

33

34

12.665

12.771

13.000

14.760

15.069

15.160

20.329

24.001

FHMAREK-7-HH % FEH Neodiosmin

HEYIEER Azelaic Acid

3,5,5-Trimethyl-4-[3-(5-D-glucopyranosylo
xy)butyl]-2-cyclohexene-1-one
2-(2-Hydroxyphenyl)-4-phenylbenzene-1,3,
5-triol
5-Hydroxy-3-(4-methoxyphenyl)-7-[3,4,5-t
rihydroxy-6-[(3,4,5-trihydroxy-6-methylox
an-2-yl)oxymethyl]oxan-2-yl]oxychromen-
4-one
ZAcT Linarin 7!
JI#EEE Acacetin [7)

I AEEEAETR. Lysophosphatidylcholine

C2sH32015

CoHi1604

Ci9H3207

CisH1404

CasH32014

CasH32014

Ci6H1205

C24H50NO7P

[M+H] *

[M+ACN+H]

+

[M+FA-H] -

[M+H] *
[M-H] *

[M+H]*

607.168 3

187.096 9

373.222 1

336.123 0

637.178 0

593.186 5

283.0612

496.339 8

607.167 9

187.098 0

373.2187

336.120 3

637.178 7

593.186 4

283.061 7

496.339 2

1.7

2.2

2.0

1.8

-1.1

341.063 0. 299.057 3. 284.033 6

187.099 0.169.088 1.125.097 1.123.083 2.97.065

211.169 6. 193.159 5. 175.1473. 135.116 4.

109.100 6

321.099 7. 320.092 5. 292.096 8. 278.081 2

283.062 6. 268.038 4

447.130 6. 285.077 2. 270.051 8. 242.0558

268.037 2. 239.0345. 172.0543. 61.9879

184.073 6

e XS AR S Y b S YiEE 5 MS DIAL $0fE o — g5k B2 AT B e .

Note: * Compounds identified by comparison with reference standards; "Compounds identified by comparison with with secondary mass spectra in the MS DIAL database.



2.2 AR S RIS R RO . AD BRREE S TN

i A 2 TCMSP # 4 e DL S AR 9% SCik, 15 3 7 2 RIKJEZE iy 143 Ff; i
UPLC-Q-TOF-MS/MS & V45 31| 2 R UL TE 8o 34 B, HH 14 M SR RES.
BEGFTHRSY, W2 AD W &AEIIH 16 AMETERSY, 200 A RS TE B . 22298 53¢
VU MBI . PR/RIE . RIRPIR. PHILIATOAR. A RGMETETR. p-15 S . B M
FHER, B ORI . ALRSTERR . S RERE. W3- RIS XS NS, BRI

Z M E I HIH Rl 1897 AD B RO WK 2.
2 ZHUBLEEIRIT AD RIEHERNME B

Table 2 Information on the active components in the treatment of Alzheimer's disease with P. multisectum

PK DL
I &Y
B i i e i 3 1
No. Compound Lipinski Ghose Veber Egan Muegge
Gl absorption BBB permeant
Pl 2R 86 1 T i
1 High Yes Yes Yes Yes Yes Yes
Deoxyvasicinone
2 FE % 5¢ %N, Harmine High Yes Yes Yes Yes Yes Yes
3 M i Ph 5 Halazepam High Yes Yes Yes Yes Yes Yes
4 U%TEERY  Harmol High Yes Yes Yes Yes Yes No
5 RZEYiTH Evodiamine High Yes Yes Yes Yes Yes Yes
6 FRILIE SEAR Ipidacrine High Yes Yes Yes Yes Yes No
JId SIS S 1 Bl
7 High Yes Yes Yes Yes Yes No
Desoxypeganine
8 B4 8 lE B-Sitosterol High Yes Yes No Yes No No
9 #H3¥ N Daucosterol High Yes Yes No Yes Yes No
10 ZKHR Benzoic acid High Yes Yes No Yes Yes No
B- 2 5 e
11 High Yes Yes No Yes No No
-Stigmastenone
EEN R
12 High Yes Yes Yes Yes Yes No
trans-Ferulic acid
13 HRSTERR Azelaic acid High Yes Yes Yes Yes Yes No
14 N 5 5 E Myristicin High Yes Yes Yes Yes Yes No



15

16

5] k-3 - FF g
High Yes Yes No Yes Yes
Indole-3-carboxaldehyde

3 A Loliolide High Yes Yes Yes Yes Yes

2.3 BRI EBEERESS AD EHFEERS

TR W EERE. NglWe-3-F i o 32 3% N R TG probility > 0.1 HIFE AL, BRILZ Ab
() 12 ANTE R 3RS 2 VE R HE A 194 4. 7 OMIM., GeneCards. CTD. TCMSP Fll Drugbank
SRR B R B AD HISSHE S 542, 148, 775, 60, 28 >, EHJF 1249 1. 194 ME
FHAE 55 1249 A AD MISGHE SUAS IR S 77 A, 400 9 TRk, i 5 058 AR
MEEALE (25.00%) &SR (20.20%) MG 520K (16.70%) 3 HFE M
ST (14.30%) FIFHZE A (9.50%). HH MAPK3. MAPKS A=E 52 1A 22 2 1/ 75 2
MR AR 1B, MMP1 RS R R A . TR 7 2240600 % £ JAN R 2R A AR A
2.4 PPI W& 5REZIE

R A EAE T2 PPTE (LB 2), 3£ 74 N5 AL 356 4k, “FIE(H 9.25. PPI
Kb S P (degree centrality, DC) MR #E 5 2 IR RTERE, I, RE
T HE ALE AR 24 R S BE R s B ROt (closeness centrality, CC) Al At

(betweenness centrality, BC) 73l it 18I s 2 1] 114 B o 2% A% R HCTE i A i 6L A28 v (138

fEhE /1. W2 KT DC Pk, BC Al CC M fz%, B DC>20. BC>300 fl CC>0.5
He A 7 (4855 5% SRC. ESR1. MAPK3. STAT3. CXCL8. PPARA. NRSCI, A3 Ziff
LS. X 7 MEES S ABFI Tau 2 W B2 AHOCHE 0 (L3R 3) 7R, STAT3 1E ABR
AD /MBI BRI TA 5 AD B AR 3 AHOG, STAT3. MAPK3 7E Tau 8 & AD /M
B REE R RIA 5 AD R B A G . R 2 RIRIEEME A S5 A Tau 8 A1
TR B YIAADE, HHR T HAE AD VAT LIH R,

10
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Fig. 2 Protein-protein interaction diagram

37N AR APFI Tau AR

Table 3 The correlation analysis of 7 targets with Af and Tau protein

JRFEAEETE Pathological correlation

WA S LR A PR R
P-TERFEER A Tau [
Uniprot ID Gene name DC
Amyloid S-protein Tau protein

P12931 SRC 29 - -
P03372 ESRI 26 - -
P27361 MAPK3 26 - -
P40763 STAT3 25
P10145 CXCLS8 23 - -
Q07869 PPARA 21 - -
P04150 NR3C1 20 - -

#: TP<0.05, ™ P<0.01, " P<0.001,
2.5 BSHEIE-RI-1ERES WL

P mul BT A AR R AN S R SRR 0T S A s, 11 NI 3 - S R ORE LA A
2% JLF 3. Degree BT B2 i FRITE 1 R 70 O 22 R BEEVR T AD HOWELEA RUR I« ARG
R DC R/, BT 4 AN R p-45 S 0F . B- S S BERA £ A 8 g0 . Horh R0
532 MR SUHGE . B4 HE Y 24 DME SR B- S HS IR 22 MR ZREUBRTEEN 11 M AU
Ho HE— BRI 60%HE MR 2B 4 NS R, T 75 ME SRR 3% R R
D5 3 T AR . R WIE— B TR TN R TS RSO R r AR T R A A
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Fig. 3 The network of “herb-compound-disease-target” network

2.6 GO #1 KEGG B EE N

GO B&Er (W 4a) Box, 77 NEE S EZW B MNEVERIEIN RS . RNA KA
I EBN FHF TR, EREEWIERE. G55HS. G BEAMBZEE Tl s
fl 33 . 20 M TR 5 VR T R I U 5 243 4% GO A R AUMIALAR 48 %, &
TSR RO S AR AR MU RS TR B S RS, M
TOMARSEITE A G o FIRE 83 4, FEEML A, BETF4E. EARSE. BxH
FiEE. MRS A FHEREEETE . W2 St . G-R B, I35 R 2 A0
BIREH K. KEGG &S 61 (5588, FEWRIMIERAER M. P IERA-Z 4
MIEAE ARG 8515 5@, FEEK. cAMP {55, S RIKIL. PPAR 15 5@
cGMP-PKG 15 Ti@ M BN 75 Sk, B /R BO%E B A HIF-1 265 5l (LK
4b). FHIZRUKGETE P 2 ¥ AN — RS AD RIRHURARSC A d R Al
J ¥ THRE R E FE 8 K 1T AT R

B 4 SRBIEEFEERD BRI

Fig. 4 Enrichment analysis of P. multisectum active compounds

F 4 REEHH KEGG BB BEEMTHLER

Table 4 Partial information of key targets KEGG pathway enrichment analysis

G5 (EReRlT:S EJPSE

fem

No. Signaling pathways Gene number

i P - 52 AR ELAE
hsa04080 2.69E-07 16
Neuroactive ligand-receptor interaction

hsa04726 MR A Al Serotonergic synapse 8.09E-12 14
hsa05200 JEREIES Pathways in cancer 0.004 4 12

P2 B - 52 A
hsa05207 1.29E-06 12
Chemical carcinogenesis - receptor activation

hsa04024 WIRHFRR (cAMP) {5 5B cAMP signaling pathway 1.00E-04 10
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hsa05010 Ri] SR PR HEERIR  Alzheimer's disease 0.041 239 8

hsa04020 575 588 Calcium signaling pathway 0.005 112 8

hsa05417 He i 5 3k FEREAL Lipid and atherosclerosis 0.002 0722 8

hsa04931 Jh 5 2Pt Insulin resistance 3.08E-05 8

hsa04915 MEBZ {5 58 Estrogen signaling pathway 1.46E-04 8
2.7 ERFTIESH

B3 4 P, KEGG il % 4 20 0% PR T k-2 AR T4 Al it R B Rl i %2, O I
THRFMERK . S BUE-Z AR . BB . CAMP 5 5@ M E 5@k, s—»
AIE R 2805 PETE AR 2 AR L/ F BB (hsa04080) A5 7F AD HE I B2 2 (AR (475 100 o
R4 DAVID 73 #7485 AT 2, #2205 1k BOAR- 52 AHH TLA FY G g AH G4 10 CHRM2. HTRI1A
HTR2C. FPR2. HTR2A. ADRA2C. NR3C1. ADRA2B. ADRA2A. GRM2. GLRA1. HTR6.
MTNRIA. HTR7. DRD2. F|H AlzDate %4 e AL f# AT AD 562 b iZ i % AH S B AR
WU Z RIS TE DL, W& 5 ATAN S 1ZIE A <K HTR2A . HTR6 5 FPR2 ££ AD Ji A\ 144 &

2N, 1 ADRA2C 22 Fif.

B 5 AD SR\ 12 5 E tE Uik -SZ AR AR AL ER R A AL

Fig. 5 Changes of proteins involved in neuroactive ligand-receptor interaction pathway in AD patient
2.8 S FRHEEIIE

B-UENFEEE I UTAR AN Tau 25 A I FERERR 1L 2 AD WA~ £ 25 K. AR4E ABFI Tau &
F195 B 2E R e bE B 45 3, B 550h STAT3. MAPK3 5 ABul Tau & [ B2 B E A, 7E
WBIT AD B SCHEAZCAER . K e IENIZ OB, SR PR, B0AIE T 4 Fhig e pk
OF RGN B4 E S - S IR AN 25 AR B S e A ISR A o oy Pt B R R (I
50, Hr 4 FENERS 2 HEE R 5 EYY<-6.0 k)/mol, Ui EA S LRSI HA
RAUFIISEAN ) o SRR om0 RS GO LA IR B-75 S B AN B- 5 ] 5 A% R
MAPK3 557X (WK 600 RAEHIH 5583 Asp192. Argl89. 1le190. Phe348. Arg87.
Asp353 Fl Ala349 JERRE/KEE; B-7 (S BE 5 7% 2 Leu86. Leu352. Leu360. Arg87. Phe348.
Met350. Aspl92. His195. Tyr222. Argl89. Asp353. GIn83 Hl Ala349 JK ke & 1 s /KA
H: ZEIEIEE S IR AL Aspl84 TR AL &, HRIN 3.13 A, EEIRIETEIL 5 ik AE
Ser170. Glu50. Cysl183. GInl22. Leul73. Val56. Gly49 £l Gly51 JE gk, f-5 §EF

Fil 5553 Argl16. Alall4. Alal09. Leul07. Argl08. Asp37. Tyr119. Aspl17 il Lys72 /&
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RS B AAE ] o 28 EPNA, A 20873 7T LURIZ o8 5% BAe i B RN KA P o A
X PUFPAT 2B AT REXS 2 % LS m B AT AR SR A IS, B A ApTREELL K Tau HH

1o B R AL R FE ST AD R
R 5 BN R TRERER

Table 5 Molecular docking results of active components and targets

giime
L%y
TCMSP ID Binding energy (kcal/mol)
Component
MAPK3 STAT3
MOL003958 SR Evodiamine -8.6 7.7
MOL000358 S-Sl B-Sitosterol -8.2 -6.1
MOL008570 FE I IE % Harmine 7.4 -6.0
MOL001507 p- S EERR p-Stigmastenone 7.2 -6.9
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Fig. 6 Molecular docking images between active ingredients and MAPK3
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3 g 54t

AW FHE T UPLC-Q-TOF-MS/MS HiAR S 45 2 2% 24 1 24 1E 2 /3 1 & FBURE e, A
% 2408 0p % TR 34 Pk &, JETTT G7TIE BV IT AD 1) 15 FliEPE R oy 22 775 AN ORHERE AT,
Horh T p-13 H WL B- 5 1S Bl A 25 S 05 DU S IS 2 SRy, NIRYT AD I3
A %5y ESR1. SRC. NR3C1. STAT3. MAPK3. PPARA. CXCL8 AifJ7 AD ¥ EAf
FISE e HERER 2K ESR1 B M LRI ER, BTk 5L i Al i AR B 2 I e B B 1, B
VAEBR A 2R G0 MR ZE AD K JENO, MAPK3 B8RS Tau 5 FIBFERTL . 1020 200 F 58 fih o R i
155 5 AD MR Z FhIRe, v 1 S AR L2 MAE S B4R N, 25 AD %)
FHORIRI T A 22 O B R 5 L R TS0 SR T 52 2R Bl v e i 410 4] 2 P I 1 T v 1 1
Ach TEME B RIRIN B2 MK, R IRTEE R ThRE, SEREE T Nrf2/ARE 15518
BEPEAR MDA &8, A RO R, b2 202, -4 B BE TS T2, SO RS
T, BABR. W REMBUEEIER, RG] AchE WETE, T RBIAE R 4.
FATRIEETAE A R ISR 11508 RNA RV A 235 THm, 08055 B e I 40 i ¥
HAWARIERUY, BFtdER 2 R IE 2 oy . 28T ME RS, MIUARES 4 A
ESE T HIRIT AD 1A 20

AD RIGHLHIE LS, S-TERREER A TR Tau 8% A 3 R IR AL A A2 51 R %%
(RIS 32 B (R o A 78 3 22 SR e 3 FH (1) 32 B4 5 STAT3 Al MAPK3 5 AB#I Tau 25
TELE R E A OC, R HIATT AD REIROAEH] . STAT3 215 54 S MBS IR 7, STAT3
B2 B o - il e ek, (R ARSI, | STAT3 ik Al g/ ABAE L.
MAPK3 J& MAPK R Z IR A, TEA5 585847 s i R 3 EEAE M, Hrh p38MAPK 7%
5 NF-kB Wi 24 A ML R AR 5 s o] 2B P TRV AR 5 B D), X e 22 4%
e nT g 4 STAT3 1 MAPK3 4558 il ABIKIZREE . 70T 044 R Bs A R R
BT B-1 S I L B~ S T e RN 2 S 0% e S A 5 4% 0o 55 STAT3 A MAPK3 345 5 [FISE F1 /7,
BAIE T EAT R I R LR RO R R ABRILFI IR T AD 1ER

TEZ@ARIFENER b, Z20K0EE L AR R TT RNA RAHE 113 3) PR M IEREE., 5
SHS. AMERERE . G B OB R 2 AR T2 RS YRR, DL 2 s T
PR-SZ AR ELAE RGBS . M5 AR Ak, £5(5 S, IHRRER Ak, HIF-1 {55 @# 5% AD
TR FFa AR S5 AD R M E R R, A5 e S5 ABULR, IR ABTERIFE
M TAL o F5A5 S BRI E AR S 2 AR AR 45 M R ML D RERR AR IO, ML S AD KR

D), HIF-1 28 AT T, Al i s e A I A= p R i 7 98 4% S W o
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R DX 3 e SRS 5 R AR ARAT, BT 0 e o R 2 P R AN B v AR BR R0,
T 1575 2% % i 38 4 ) 503 i 3 L 0 BRI, 57 22 4 0 0 3% T A S T VA 4% 4515 5@ 4 L HIF-1
7515 R 0 O I L4519 R A o B S A S L TP AR A R B

28 5 TR A - 52 7 A EL A PR 56 A A0 M P 5 55 40 i /M5 53 386 A S 1 52 A R A
RS, WREAREAR. MIE RS — RIP LT R IERE RN, 2 R4 5 2% il
IR AUAR I . L R P L O S S KA A M IR R ZEL R, SN APP A VE
B RE R A O R o 1T I 5 4 P e OEL [ R TR O A s A, TR IR B Th et T R
Wi APP (Ve RE S T UL FRRO . [Rul, 2 2805 0F 0 I A 42 4 22 i M TG AR - 52 A4 LR
T % DA S SRS AR ThRE . MRS B S i R Th e, S Tk AR, T IR
% AR

Zi b, AWTTEHM M UPLC-Q-TOF-MS/MS $iAR S & 2% 25 BEEE N 73 1 XK, W22
BEIE IR YT AD A BUSor FE FIBLRIEAT T A1 TR, S 30 2 2805 B 32 T Jed i 15 AR e g
RGMIGE. W APRE. WG KA Z e aiiE RS0 gephg s R Thas,
FIRGRIEIRYT AD WER, AZRURIEEIRTT AD 250 FAERE T FU 3R 6t 7 B ARk 4R
ERAHIE T 45 SR JE TAE S B 5 0 i, 2RI P oA DRI Y, 175 s — 2 (13
WISENG . 20 S K I PRAE T A GBI AD BIZS BT, JE RS B E VN I, B

Hoh 2 2R IE IR YT AD R BB S HE KT
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