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Abstract: Objective To explore the mechanism of Foshou powder in the treatment of Alzheimer’s disease (AD) by
systematic pharmacology and in vitro experiments. Methods The active ingredients of Foshou powder were screened
by TCMSP, TCM-Mesh, ETCM and TCMID database, and the targets of the active ingredients were predicted by
TCMSP, PharmMapper and the MedChem Studio of ETCM database. The targets related to AD were screened by
DisGeNet, GAD, CTD, TTTD, HPO and Orphadata database, and then the compound- target network was
obtained by mapping AD related targets with active ingredients targets. Subsequently, candidate targets and
components were screened by PPI network constructed using String database, and drug—target network was built
using Cytoscape 3.6.1 software. Finally, GO analysis and KEGG enrichment analysis were carried out using

WebSestalt and David tools, and verified by in wvitro experiments. Results There were 52 active ingredients
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corresponding to 185 targets and finally narrowed down to 31 targets related to AD in Foshou powder. Results of
enrichment analysis showed that the targets were involved in biological processes such as biological regulation,
response to stimulus and cell communication; cellular component such as membrane, protein—containing complex,
cell projection and vesicle participate; and molecular functions such as protein binding, ion binding, molecular
transducer activity and hydrolase activity. KEGG enrichment analysis revealed 13 signaling pathways. In witro
experiments showed that Foshou powder could protect neurons by reducing the apoptosis, the concentration of Ca**
and the content of NO in monosodium glutamate— induced PC12 cells. Conclusion Foshou powder has the
characteristics of overall regulation by multi component—multi-target—multi—channel in the treatment of AD, acts on

the serotonergic synapse pathway, neuroactive ligand—receptor interaction pathway, Ca’* signaling pathway, cGMP-

PKG signaling pathway, etc., through stigmasterol,

ingredients.

(Z) - ligustilide, ligustilide, sitosterol and other active
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Table 1  The active ingredients of Angelicae sinensis radix and Chuanxiong rhizoma in Foshou powder

Mol ID TE R LiEA CASS  Z+F& OB/% BBB Caco2 HL 3K
MOL002122 (Z)-Ligustilide Z-HAR N 551-08-6 18824 5372 125 130 561 HH)NE
MOLO002098  Senkyunolide B - 93236-67-0 20424  62.68 090 1.00 4.66 4IA/)I=
MOL002143  Senkyunolide C FENE AR C 91652-78-7 20424 4680 050 0.87 580 4II)E
MOL000359 B-sitosterol B-A i 64997-52-0 41479 3691 087 132 537 M)

MOL002208 = Senkyunolide A

MOLO000937 (-)-Isoledene (=)= Sty U

MOL000208  (+)-Aromadendrene (+) - H b
MOL002204  Linolyl alcohol SRR
MOL002201  Ligustilide A HAARE A
MOL002150  1-acetyl-B-carboline 1= HE-p-RR
MOL002096  (+)-a~funebrene oK

42 A3~ THIRTK
4,7- "R A3 THORK

MOL002181  4-hydroxy-3-butylphthalide
MOL002178 4,7-dihydroxy-3-butylphthalide

MOL002112  a-Selinene oI
MOL002165 Benzoic acid Ei
MOL002124 B-asarone B2 i
MOL002120  B-cubebene B-EEW iR
MOL000196  L~bornyl acetate FETE TR iR

MOL002190 Cedrene EN

MOL002127  Cnidilide JIE R A
MOL001494  Ethyl linoleate EINR L e
MOL001390  (-)-Globulol Wk
MOL002136  Neocnidilide NG
MOLO000131  Linoleic acid R
MOL001641 Methyl linoleate TR e

(38)-3- T H-4,5- "4 -1(3H)-FIIFWkIHE  63038-10-8

19228 6828 140 128 549 MIH/)IE

95910-36-4 20439 49.01 208 1.82 1247 4
489-39-4 20439 5574 206 181 11.84 4
506-43-4 26652 3776 1.02 141 614 4
81944-09-4 19026 5130 124 130 553 4
50892-83-6 21025 67.12 081 1.18 2347 4
50894-66-1 20439 52.87 208 179 489 4
74459-23-7 20626 7031 0.69 090 481 4]
- 22226 10609 044 0.69 463 4
473-13-2 21842 3181 214 182 915 4
64624-87-9 22029 6928 091 091 1816 4]
5073-86-9 20828 3561 124 145 446 4]
13744-15-5 20439 3216 213 182 668 4
5655-61-8  196.32 65.52 159 129 694 4
11028-42-5 20439 5114 212 182 504 4
3674-03-1 19430 77.55 141 121 605 4
544-35-4  308.56 4200 1.14 146 539 4N
489-41-8 22241 8551 146 129 1206 4
4567-33-3 19430 83.83 132 123 538 4
2197-37-7  280.50 4190 090 1.16 750 4
112-63-0 29453 4193 108 144 605 4
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Mol ID AR Lieas CAS%  Z+FH OB/% BBB Caco2 HL K
MOL002203  Exceparl M=OL - 61788-34-9 29655 3190 1.08 139 543 M4
MOL000675 Oleic acid R 17156-84-2 282,52 33.13 078 1.17 499 4
MOL002142  Sedanoic acid B 6697-07-0 21030 4469 037 037 475 M4H
MOL002146  Senkyunolide F PENES NS F 94530-84-4 20626 4035 035 061 736 4
MOL002209  Senkyunolide G HNE W G 94530-85-5 20828 39.52 048 063 613
MOL002153  Spathulenol Sliibi 6750-60-3 22039 8233 149 137 1204 %A
MOL000302 Hendecanoic acid Tt 112-37-8 18633 30.14 094 098 493 4
MOL002189  3-N-Butylphthalid TE TR 6066-49-5 19026 4790 132 130 575 %A
MOL002157 Wallichilide N 2R g 93236-64-7 412.57 4231 073 082 685 4]
MOL000165 2-[(2S, 58, 6S) -6, 10~ dimethylspiro - 1460-73-7 22241 3762 153 144 767 4
[4.5]dec—9-en—2-yl]propan—2-ol
MOL002140 Perlolyrine I 29700-20-7 26430 6595 0.15 088 1262 4]
MOLO11770  Senkyunolide J - 94530-86-6  226.30 42.34 -0.13 006 417 4
MOL001193  Caryophyllene oxide arE 1139-30-6 23538 4575 127 109 708 4/
MOL008285 Butylphathlide FRHER 6066-49-5 19026 5505 137 130 565 JI[Z
MOL008259 2, 6-diphenyl-4H~thiopyran-4-thione ~ ~ 1029-97-6 28043 69.13 129 174 676 I
MOL008277 7, 10-pentadecadiynoic acid - 2117-06-2 23437 4150 057 132 638 JIH
MOL008287  3-butylidene~7-hydroxy-2- - 103659-69-4 20424 4217 094 103 475 %
benzofuran—1-one
MOL008256 Cedrene epoxide IERALE 29597-36-2 20439 5556 205 179 482 JI[E
MOLO000162  (-)-B~Chamigrene pizisi 18431-82-8 20439 3199 207 182 859 I
MOL008251 Sedanolide FERF SRR 6415-59-4 19430 6246 140 124 505 I
MOL000449  Stigmasterol A 83-48-7 41277 4383 100 144 557 I
MOL008265 Methyl 2-pentanoylbenzoate 2- IR R 64624-87-9 20626 7826 045 061 1778 JIE
MOL010553 B~hisaholene [ARL ] 495-61-4 18632 3346 197 193 517 JIE
MOL008286 Camphoric acid LA R 560-09-8 20026 99.13 0.3 0.1 1215 JIE
MOLO11445 a-cedrene o-HIARS 469-61-4 20439 5090 217 185 551 I
MOL005021 Mipax AR R H i 131-11-3 19420 5740 063 064 556 JIF
MOL011782 Ligustilide AN 4431-01-0 19026 2350 120 128 - RN
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Figure 1

Potential therapeutic targets of Foshou powder in the

treatment of Alzheimer’s disease
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Figure 2 Protein— protein interaction network for the potential

targets of Foshou powder in the treatment of Alzheimer’s disease
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Figure 3 Network of “Active components—potential therapeutic
target” for Foshou powder in the treatment of Alzheimer’ s

disease
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Figure 4 Gene ontology enrichment analysis of Foshou powder in the treatment of Alzheimer’s disease
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(Vesicle participate) 55 ; 43 F I HE (MF) 3t & £ 15 %)
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Table 2 KEGG pathway enrichment analysis of Foshou powder in the treatment of Alzheimer’s disease

KEGG %5 KEGG j ¥ LIPS megs Pl HEH

hsa04726  Serotonergic synapse S-FR{ERES il 7 0.000 005 4 CASP3. PTGS2., MAOA. PTGSI. MAOB, CYP2D6. HTR2A

hsa04080  Neuroactive ligand-receptor interaction MZSHE {32 {48 H AR 9 0.000 012 8 GRIN2B, CHRM3, CHRM2, CHRMI, F2. GABRAS, ADRA2A
ADRA2C. HTR2A

hsa03320  PPAR signaling pathway PPAR {55 £ 4 0.002 692 6 PPARA, PPARD, RXRA., PPARG

hsa05202  Transcriptional misregulation in cancer JAE F %% 42K 5 0.004 954 5 IGFIR, RXRA., PPARG. MMP3, PLAU

hsa05200  Pathways in cancer SR T A B 7 0.005 172 6 IGFIR, CASP3, PPARD. PTGS2, RXRA, PPARG, DAPKI

hsa04020  Calcium signaling pathway T sl 5 0.006 330 7 CHRM3, CHRM2, CHRMI, NOS3, HTR2A

hsa00350  Tyrosine metabolism A 3 0.009 368 2 PNMT. MAOA. MAOB

hsa05030  Cocaine addiction RNV 3 0.017 854 8 GRIN2B, MAOA, MAOB

hsa00330  Arginine and proline metabolism LR N ERY AR 3 0.018 550 6 MAOA. MAOB. NOS3

hsa04022  ¢GMP-PKG signaling pathway ¢GMP-PKG {55 i 4 0.028 062 5 PDESA, ADRA2A, NOS3, ADRA2C

hsa05031  Amphetamine addiction B i i 3 0.031 165 1 GRIN2B, MAOA, MAOB

hsa00982  Drug metabolism—cytochrome P450 2R 6% P450 3 0.032927 0 MAOA. MAOB. CYP2D6

hsa04024  cAMP signaling pathway cAMP 553 £ 4 0.049 578 0 PPARA, GRIN2B, CHRM2, CHRMI

2.5 P T BOq 2 sl RN 5 S B PCL2 AL P<0.01), 4T R MM Ca® W I NO & ]
SRR 3. SIER AR, AL 40 M 0 A R B BRK(P<0.05, P<0.01), JFEBUMRERITE, 25
BFHEP<001), MEMATR, BN CaWKE KL NO SRR, M THOAZ RSSO PC12 41iEh
SENEIAE(P<0.01), SEMAE, hTFa0 RIPER, AHE A Ca™ WA & NO & ik 3|
i L R 2 A A R TS R TR (P < 0.05, FEA A RLYR TR 38R
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Table 3 The effects of Foshou powder on monosodium glutamate—induced PC12 cells(x +5, n=3)

205 e/ mg-mL™) 1% JHT %1% Ca” DR NO/(pmol - L)
A - 92.80 + 0.53 7.20 +0.53 13.07 £ 1.80 3741025
FORIZ - 66.00 + 3.58" 36.93 + 1.95" 83.23 = 2.08" 10.62 + 0.44"
TR 41 32 70.00 = 0.66 30.00 £ 0.66 73132228 8.15+0.29"
PR L 64 79.03 +2.94" 20.97 +2.94" 5820+ 1.97" 467+0.15"
Wh TRl A Al 128 83.77+1.05" 1613+ 1.05" 2770 +£2.15" 3822059

T HIERALLE, "P<0.01; SR ILE, P<005, "P<0.01
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FER T T80 P R A3 AT A RO T 4N Ca® Y
WeRE . WESEERM, BEAR IR T LIA S OGD/R i
T AZETTH Ca IR, YIRS AT LA 2L
RIS Z W5 S 09 RAW 264.7 40l Ca> B, A
I, BT PC12 0 AP AT BE FRAIK M AR e
JEN Ca™ A K,

735h, ROS ML R A RES R TG PE A (RNS) Y
FEAE, NO R PR 2 —1 mR EE ) NO AT 6L
it O fE R £ B 7 (ONOO™ ) Al i 460 0 fiF iR
(ONOOH), i ONOO F11 ONOOH nJ 43 5| ik — 4 2 it
W NO, . OH-, B{ NO:. OH™, AR = E it 4
AR ER B R A B 2 i M T Y AR K $2 4 1T LA
ARG EIIE £ 8515 S 1) RAW 264.7 40 L i NO B
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R K A TG 3 A i — D R N AP S8 i DABRIE .
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