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Abstract

Alzheimer’s disease has a serious impact on the normal life of patients and their families, which
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has become an urgent problem to be solved in neuromedicine. In this paper, network pharmacol-
ogy was used to explore the action mechanism of Wuling against Alzheimer’s disease. The data-
base was used to screen the Alzheimer’s disease-related therapeutic targets and the key active in-
gredients of Wuling, and the intersection targets were obtained. Then, the protein interaction net-
work of intersection targets was constructed, and the core targets in the interaction network were
excavated, and the potential signaling pathway of Wuling powder against Alzheimer’s disease was
finally obtained. The results of network pharmacology showed that Wuling may act on ACE, HSD17B1,
NOS2 and BACE1 targets to regulate steroid hormone biosynthesis signaling pathway and play an
anti-Alzheimer’s effect.
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1. 518

Bl JR %3 BRIE (Alzheimer’s diease, AD), XFRZAFEHIR, t@VER x4 RGBT IESM[L] [2]
ZRTZEMZERH, FEGRRICNZESS . R GR  1d12 7 . SRR A E, /&5t
T2[3]. BEEZRAMALSIIRIE, FJRIGHFERIE & N B O M 0 iRE 2 A 5™ 55 FIBE T JR
BRI, 0] R8P LE 5 AR S SRS ™ EE R, LR N I 5 T 5 AR R X

5 R L X5F B[ R 2 5 BRORE BT TT TR R IURE 2424541 [5]. % R TER T K — 2824, & —Fhalidh 25
A, FEIGIR B2 TR AR, MRS e ERRTT6] [7] [8]. FRitzsh, & RRFEMAE
B G A RCAZ S, Giid 23R, CZ A, iE LRSS, B S A AN ThRE[9] [10]. ARif H
BT 1E S R TT BT R 2836 B (O 4E FAL) AN B A

WL 2 B 22 G 1 ARG B G B A i, B SR R A S ST, ARG B 2 K
WEYSEZ IR ER R, WAGYIERNIHI[11] [12] [13]. i, AT 7R W24 25 3122 T
ST 0 SIS0 SR IE 5 R PR YR YT AT 7R 2% W BRORE AR A pi B AT REATLA, Dy 2 R s B 1) I FH R — s B S o

2. SERRMHRRE R

2 RA GBI E S 5 iF & TCMSP, 4k 21K T 5 ChemBioDraw Ultra 14.0, {L&¥45H%
5 i Pubchem, /N7 T 24548 S NAE 26 F & SwissTargetPrediction, A\ ZS7E 2% 7 /R 4% K4 i OMIM,
DrugBank 4 %, £ 15U % Uniprot, RSCB PDB ##is /%, {4k venn 2k, AEW{E BB
P& )% Metascape, 5 HLEHBhZ Y1t Discovery Studio 2019, %%+ Cytoscape 3.7.1.

3. MIEHIBE %
31 SREMEZFMRS I

K25 RGP 20 FE 5 - & (TCMSP) £ 72, LA “OB > 30%#1 DL > 0.18” ik & R F#;
FEBER . 5T TCMSP Bl Pk AT S50, RIS & DA O SCBRIEAT AN TS, IR 5 R BTG 1
WAy BEJS, 3R 3D Viewer @2 E LAY 3D 4509, FHARLESN mol2 SCfEk& s, FT B AR .
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32. BREBEBERMMISH[IRN

B 2 TR B R RS, B TCMSP Bl 2, ARERFES B LS8, FREL
AN R s SRS FIH PubChem ¥ e 3R 15 X Le 5 PE Rl 43 ) SMILES SCHF, ¥ SMILES CHFFA
SwissTargetPrediction ®¥k, BEATHLA M. TCNSP ¥ & K& STP Bl RS T A #L S BUFEE, HIA
5 R G 32 B A3 (R A
3.3. PU/RZEIGERAE AD AH S N EE

WG, AR “Alzheimer” N OMIM %4 22 A1 DrugBank £ & Hh i e B 7R 2 i BRORE 2L A1) 7R
I7 R LU, R I G TR AT R PR ERRE VR 9T B AU R R A FR 3 N Uniport 204 2, 5-4K“ Homo sapiens”
. X5 M RCSB PDB ¥ i b F4UX S8 (1) 3D £5 44 . ) FH I DU ASBHs 12 SRS AE 1 2 00 A Y]
IRPMGERRERE R

3.4. ZSKRFILFERSTHER B MEmaE

A Venn EIES OISt AD HE LRI IE UM BLAHSCHE, JRIRZGHI S A MR R, 424 Venn
. SCHRE TR B 2.5 B AT S B EE M A0 XL O3 P 2 0T AD HUIHE SR 7 45
— R A 4 (). 550 AD #2119 Cytoscape 3.7.1 Hk P, SEAHEAY) - M

3.5. GO 1 KEGG EE S #r

H 0 15 3 AP R B %\ Metascape 30 34T GO LA A 93t 18 & 45 A1 KEGG 15 5Bk & 4.
3.6. HFxE

AW S R W A0 3= B R 4y 20 ) 5 S e B AT RN B . e M RCSB PDB #idiE FE
XYL A 3D 454 5\ Discovery Studio B4, ZERIRGRER, LBRK. ININE, TALFIE TR R .
SR SETEARAE N .mol2 ¥ TG T 7 G5 SN, Be & e /Mb . B0 5 5 1T CDocker A Bk 7% 4%,
P4 L.
4. R
41. EREMEEFTER S

TS 10 M R E EEEER S, WEFE 1R

Table 1. Main active ingredient of Wuling
* 1 BEREMTEFERS

HEM AR AR
5,7-Dihydroxy-2-methyl-4-dihydrochromone Al
5,8-dihydroxy-3-methyl-3,4-dihydroisocoumarin A2
5-carboxylmellein A3
5-hydroxy-2-methyl-4-dihydrochromone Ad
5-hydroxy-7-methoxy-2-methyl-4-dihydrochromone A5
5-hydroxymellein A6
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5-methylmellein A7
5a,8a-peroxy-(22E,24R)-ergosta-6,22-dien-3 alcohol A8
beta-Sitosterol A9
Genistein A10

4.2. SREVEEFRMEMTHLRIRE

HIH] TCMSP #4511 SwissTargetPrediction #4220 & R Gy 10 A5 Bl oy #EATHE A0, A5
TBRERE R 1 PR
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Figure 1. Targets corresponding to the main components of Wuling

1. BEREMEZRS IR

4.3. AD B1EEE s FREYL
Jii IS 5 66 ANTETE M O A JET R PRI ER R AR 1, W 2 B,
4.4, HEERAEIRER PP MLEHE

IS UTHC 66 2454 HE U1 399 ANTE AL G AT R R BE AL, TR H 32 ML RIFE AL IX 32 ANJL[EHE AT
& 5 R RIS /R 2 B VB 7 R0 A F 32 ANFE AU N STRING #4321 PP1 4%, tnl&] 3 firs
IS E Y S E A 2 A A BEAE G RTBATR I, AEYI(AL. A3, A4, A5, A7, A8, A9 Fil A10)
X AR | ACE. HSD17B1. NOS2 Al BACEL ¥ EA B & HI/EH .
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Figure 2. Potential AD targets
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Figure 3. Interaction diagram of flexibility components-potential AD targets
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45 KEGG EESHER

KEGG {5 ‘5l w 4R W15 4 From, 70 Hras REEH], & REIAIT AD RIHE A B W 4R AL 12 51 (5 5l
1o FEBE R KR A Y4 B (Steroid hormone biosynthesis). [l /K 2% i ERJE (Alzheimer disease). 4555
F(Calcium signaling pathway)%6(5 F @ % . S RBERAEY G G 5Bk E LA RE, UHZESEKS
5 RERHT AD FERBCNEY), DRI 5 SR S i e 85 B M AR & UG 5 il B AT S0 E IR 1

hsa00140: Steroid hormone biosynthesis
hsa05010: Alzheimer disease
hsa04020: Calcium signaling pathway

hsa05032: Morphine addiction

1 hsa05206: MicroRNAs in cancer
I hsa04330: Notch signaling pathway
— hsa05415: Diabetic cardiomyopathy
I | hsa04725: Cholinergic synapse
] hsa05200: Pathways in cancer
0 2 4 6 8 10

-log10(P)

Figure 4. KEGG analysis of potential AD targets of flexibility components in Wuling
E 4. BRIBEMER BT AD 1EFSESM KEGG S1f

4.6. GO BERITLER

GO AR & E WK 5 Fw, AR 20 %, 408 9 %%, 4 FIhEE 9 %%. BP %
K A B A YD N WS K (R 8 cAMP [R43 it B 4%, CC 395 K 40 Mo o (19 A% &) X 358
JEAS. W4, MF EEH K 3, SR RRMEIR HelEn vt . SRE B ARG . S R B 45

G0:1901699: cellular response to nitrogen compound
G0:0070482: response to oxygen levels

G0:0006198: cAMP catabolic process

G0:0050804: modulation of chemical synaptic transmission
GO0:0010817: regulation of hormone levels

G0:0002237: response to molecule of bacterial origin
G0:0050435: amyloid-beta metabolic process
G0:0009410: response to xenobiotic stimulus

G0:0008015: blood circulation

G0:0010035: response to inorganic substance
G0:0006979: response to oxidative stress

G0:0051098: regulation of binding

G0:0070933: histone H4 deacetylation

G0:0010942: positive regulation of cell death

GO0:0051046: regulation of secretion

G0:0048608: reproductive structure development
G0:0032102: negative regulation of response to external stimulus
G0:1901652: response to peptide

G0:0051223: regulation of protein transport

G0:0010469: regulation of signaling receptor activity

2 4 6 8 10 12
-log10(P)

GO0:0048471: perinuclear region of cytoplasm
G0:0045121: membrane raft
GO0:0030425: dendrite

] GO0:0099056: integral component of presynaptic membrane

] G0:0060205: cytoplasmic vesicle lumen
G0:0098797: plasma membrane protein complex
G0:0000323: lytic vacuole
GO0:0005813: centrosome
GO0:0030667: secretory granule membrane

0 2 4 6 8

-log10(P)

G0:0004115: 3',5'-cyclic-AMP phosphodiesterase activity

G0:0033764: steroid dehydrogenase activity, acting on the CH-OH group of donors, NAD or NADP as acceptor
G0:0016491: oxidoreductase activity

GO0:0004407: histone deacetylase activity

1 G0:0004190: aspartic-type endopeptidase activity

| GO0:0001540: amyloid-beta binding

G0:0070851: growth factor receptor binding
1 G0:0017171: serine hydrolase activity
G0:0016829: lyase activity
0 2 4 6 8
-log10(P)

Figure 5. GO gene biological process enrichment

5. GO EE4EWIEIEE

DOI: 10.12677/pi.2022.115051 399 2R


https://doi.org/10.12677/pi.2022.115051

MG 4

4.7. FFINEER
181 ] Discovery Studio 2019 A & R B A+ 32 BEEME oy K =i SR 2 1 ACE HSD17B1. NOS2
HBACEL 73 HIEAT X 42, IRIFE5 & HE, Wk 2 Fivw.

Table 2. Docking scores of 10 compounds and 4 AD proteins

5 2. 10 ML 549750 4 ¥ AD EEMIXIEIT S

wEY) H R4 Zihhe HEP 4 4t A4 “ithe H R4 @it
Al ACE 26.2212 HSD17B1 31.7922 NOS2 23.1932 BACE1 26.5912
A2 ACE 32.1273 HSD17B1 32.261 NOS2 25.6728 BACE1 29.3775
A3 ACE 35.3558 HSD17B1 45.7851 NOS2 26.327 BACE1 28.3794
A4 ACE 25.235 HSD17B1 29.2815 NOS2 20.1684 BACE1 22.1679
A5 ACE 27.5672 HSD17B1 32.8295 NOS2 25.0202 BACE1l 25.4211
A6 ACE 30.6994 HSD17B1 36.2635 NOS2 29.4619 BACE1l 27.8957
AT ACE 28.4334 HSD17B1 32.4207 NOS2 26.2927 BACE1 25.54
A8 ACE \ HSD17B1 \ NOS2 50.1319 BACE1l 52.8908
A9 ACE 46.7776 HSD17B1 50.8646 NOS2 55.9355 BACE1 54.1413
Al10 ACE 54.6682 HSD17B1 53.0898 NOS2 37.6244 BACE1l 48.1969

M2 aTULEH, 1A A9 Fil AL0 BAEUFII gkt AD 351, FRATEL AL0 B, BE—B0Hr T
HxF e 41, a6 Fias.
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Figure 6. Simulation diagram of compound A10 docking with four AD-related proteins
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MIE 6 AT LLE H, & AL0 5ixPUFPSCHE AD & 1 BA R A BAE R, 169 AL0 14
W22 b AU TR LA TEPE AT SRR GIn259, Tyrd98, Leu22, Thr203, Thr231, Thr329 J¥ &
FHEAEH 77 MEMRE 22 B AR 7 AT BLSIEPEA R B8 His361, Glu377, Leud63, Leud64, Asp228
TERESEA AR 715 RIREE ) LIRS 55 AL AU R R Ser333, Ala334, GInl65, Cys200, Gly202
TERESEE J1. IbAh, &) AL0 SiETEA R B RIE B A Pi-Pi 8L Pi-Cation AHEAEFH /7. X £e/EH]
F1E— B R L) AL0 BAA BT RIHT AD TEME, B R R B R I HIHT AD W&

5. &g

AL HET W28 T EL 2 7 VR0 B R R BT & AL S 04T 790 AD TEVESRIE, $E 5 2 b FIAE DGR
RUBEETRI, HIEAS R 10 ANEMEYITUR 32 ANEAERIBT AD HE S H LA SCEL R FIS Sl g . SRR
WA % R Ry HAT PR R 2& I BRRE (I Th 3L, WTAE A& iEid ACE. HSD17B1. NOS2 1 BACEL #E (1 #% {4
KPEAEDE BAE T8
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