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Abstract: Objective To study the potential mechanism of active ingredients of Chinese Yam in the treatment of
Alzheimer’s disease (AD) based on network pharmacology. Methods The active ingredients and their corresponding
targets of Chinese Yam were screened by TCMSP database. Uniprot database was used to obtain the targets genes
corresponding to the active ingredients of Chinese Yam. The potential target genes of Chinese Yam in regulating AD
were obtained by mapping ingredients—targets with AD—targets, which were from GeneCards database. Cytoscape
3.7.2 software was used to draw the "active ingredients—targets" network of Chinese Yam. The interaction between the
targets was established through String database and imported into Cytoscape 3.7.2 software to construct protein—
protein interaction (PPI) network diagram. GO analysis and KEGG pathway enrichment analysis were conducted to
analyze the potential targets of Chinese Yam for AD treatment by Metascape database. Results Totally 12 active
components were screened from Chinese Yam, including diosgenin, kadsurenone, stigmasterol, and

piperlonguminine. Among the 74 targets, 48 targets were related to AD. And 6 key targets (AKT1, VEGFA,
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PTGS2, NOS3, TP53 and ESR1) were screened. 6 main signaling pathways, such as neuroactive ligand—receptor

interaction, cancer pathway, serotonergic synapse, longevity regulation pathway, estrogen signaling pathway and

cocaine addiction were involved in treating AD. These signaling pathways may be essential for active ingredients of

Chinese Yam to treat AD. Conclusion The mechanism of active ingredients of Chinese Yam in the treatment of AD

is preliminarily discussed, which provided ideas and directions for the development and application of active

ingredients of Chinese Yam in the treatment of AD, and provided theoretical basis and reference for further research.
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Table 1 Basic information of partially active ingredients in Chinese Yam
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Figure 2 Chinese yam for Alzheimer’s disease—active ingredients—

targets—disease network
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Figure 4 GO analysis of potential targets of Chinese yam for Alzheimer’s disease
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Figure 5 KEGG signaling pathways enrichment analysis of potential targets of Chinese yam for Alzheimer’s disease



-+ 380 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 March, Vol. 32 No. 3

2.6 “HP-TRPERL Sy R0 - BT P Y
SH EEE KEGG 15 5 38 % & 4 2 X 80 HE 44
6 PifviE R, IS I RARBOGER T . TS
bR 3 FH4EA, N Cytoscape 3.7.2 BRI “254)-

TR —E B MK (K 6) ., w3t
9 FEEBUMEN T L3R 6 Mg Salpg, Hrh2Eie
HIC(SY10) . T ME(SYS) . BERWTHR(SYL) . ¥

;ﬁ

RUBERR (SY3) ZE bt B R ¥ EBAE T W & 33 4
YEFH#0 bR, P #0148 PRKACA, RELA. AKTI 5
YERE R RN D], T AR LU 250 & - 90 R
(R SCBR i  HRR L 24 2 B o R A e T P A -
ZRMEAE . R . T R A5 ik LA
AT A IRAE VR

Longevity

i
:

4""‘? — n —_—
/"'s}?.é{' _‘:9:',’,/; thwa napse
e "

A\

/
i

ligand-recep!
interaction

Pathways in cancer

B ERIBAERAY; BE/ GWBREREIES Y RGP ARERIT R ; k&G 0nk
Bl 6 WHERTZEMARMERN “BY-FERT- LB NEE

Figure 6 Network diagram of "drug—active ingredients—target—pathway" of Chinese yam for Alzheimer’s disease

3 Tt

AW FTIE ML G BR2E 0 5%, A B S
DA B 22 BRI XoF LU 24536 7 2 470 R 1 1 FHBIL ) 0F
TRV o L0 1L 254k 22 i 71 A4S, AR
PERAT 12 4>, REREIEPE A AT 74 A Hofr, 1l
25 BRI AGE AL A 48 4, 455 -
TG PR B — 2 [ S A5 -0 T 4% RN R 11 A A R
B NTEE R R I, L 2GR YT AP R AE 1 DR T
WA EF TG, S EE . BRI T XU
Fias, Hrp s R O A e R E I 28

SRR T TUR 28 2R Gees W B AR R g
SEUUERENE P AR B TR TR, U XU R AE S
—RhARIE R, BAY PAE, Huil /MR E Ria L
SELGPETENE, JF HARNS W AE R B X rCBF 5 ik
P T B I ZH 20 SOD 164, 7 Ik i i 2 21 K
i K et 2 70 B I BE 5 T P Y R R —
Y R, A YUE . PuR . BUAL RIS
PERI™ ., BESR I T B2 M BE % v A 20 (9 Ik e 2 A= )
B, HAYUEE . PUAR . PURIIE . LA
B PUEAL . TR DL B BN PR AT MR, A
2R K] SK-N-SH 4l it B-TEMFEE 1 (AB)TE

BT T R AR E A,

FRA L1 2503 1 AR R B ATl A5, 23R 97
LR E RO S B . AKTL, VEGFA,
PTGS2, NOS3. TP53, ESR1, AKTI1 J&—Fh22 & MR/
INVEATRER VAN, MR B, HAggiEd 2%
iR R/ S BR W TR AL A T T A ARG . B4 . A7
WL AR A . PERGEDY, MK TR
1 G PI3K/AKe 38 [, 0 2 A R R E /D BRUIG P4 4R
(AR E N Tob SRS 3 VA NG e S5 R ol VA
VEGFA XHRIMAE N AR F . VEGF 782 4E )
iE & B AE 0T BB ad PIBK/AKT 15 5 18 % |
HIF-1a, FOXO03a 528", PTGS2 J&AE A DU 1]
HIB IR 28 5 AL I SC B 1 S PR B, PTGS2 JE Ky
SyRSE A6 DU TR AR v] BB 5 & A AAE 1) &
WA Y, BARRRE S N 2SR E, RN
e —SA L E AT 3(NOS3) I kA=A fk . NOS 43—
AACA, T HAE i i e b ok 2] G EE ™, TPS3
J& TR AR, WOl AR AR IR Y 22 5 R/ 75
ARG, TERIN A R G . B AR
S B-IEMFEEAL R, FTRESMHIR DNA, M S
Foam it ps3 BB FET, 1 pS3 & T RE R AT



PGS G RSB 20213 A F 30245538

- 381 -

AT RES AR RAE 1 K B ™, MEB R Z I8 T4
W SZRIB R, VBN ECARSEOE 5 5N T & 1
EH . MEMRZEAWAMITAR . ERa fl ERB. B4
PRI F S R ) 5 P (435312 ESR1 A FT ESR2
FH) gty . ERa A ERB 7E KM T2 004, 25
T2 . IEIE AT A AN R, FE AR AE b
ZFNFM,

GO WREE M as, 1N Z0IR)T BRI AE (1)
FEH T RE EERIIIENRAS . S flE e . AR Tk
SO, PR FOKSE R . MRAEER . RS
SRV L ER ) A0 M s L X T A )
Ny REEMERZAR . ARG &

Ay
AR R

KEGG {55 B m S i &8, I Z5iE st
EARRAIE I EEF Sl AT . TR MR- AZ AR
MEAER . RIS . MR BB Ml . K FHT R
7. MHRESEE . T RERE, K3 &E
53 AT AN 2 L2 B AR R A O E Sl
B o 2R I T AR — 37 R A BV FH A B R R
4 B P A 8 I A O B T A A S a2 IR G
REMAFE SIS EZERSE, LIRS Z AT 4
Fe AZR(IELFE) . BROPWERRE), €%
CEREE A 2R ER /MR ) DL B -3 18/ H A 52
PR e iR AR b R R SRR A G, 51X
SR A G G AR 238 12 4, X RIEAE S
EAFE I RE T REAFAE S Lo L [m] A AR L . IV &R
RESSfil, N4 5-RElEneR i, el 5HE
P 283 I B AR AR FH P2 AE AN R 25 BV E T, oAz 4k
RENE 2 5 IR E AR R ENLE T A Tau & F Ot B
fRAk, WM AR DLER, 355852 211212 LA R A
RE I, 2R v o A 2 A K, R
TistE . MEERES A v R e A Y
RIFFEEEEH, TG A2s. 208, 28
BEERB IR TT IR IR

ZE Lk, ARBFIEN ML 2 BR2E T, XFilzy
U AR B R AR AL T 91 20 Be T . S5 2R3k
B, Ll 2550 2 AR R 19 5 B0 M A 40 1T BE A 2
BT, TEEE. BERUITER . VA, WA
By 32§ 25 A AKT1, VEGFA. PTGS2. NOS3.
TP53. ESRI1, 1] {E 3 B0 i e iE PR Fe R -2 (A0 B
ERT . AR IRAE . I 2R RE 2 Al 538 K A 48R YT
EAFEARAE VR o LU 254N 1] B 35 44 1) 18 b 24 44

Z—, ABESEN 1L2h ) — A5 S W 5 Al PR IV
Rt T RIS T I, N RSIRAB SR T
PR EER A S H AR

SE Wk

(1] WeER, Lz, Z¥. BRI o LTI B et g 0] Bl
5@, 2019, 35(15): 2153-2156.

[2] GAUTHIER S, FELDMAN H H, SCHNEIDER L S, et al. Efficacy
and safety of tau—aggregation inhibitor therapy in patients with mild
or moderate Alzheimer’s disease: a randomised, controlled, double—
blind, parallel-arm, phase 3 trial[J]. Lancet, 2016, 388(10062) :
2873-2884.

[3] EGAN M F, KOST J, TARIOT P N, et al. Randomized trial of veru-
becestat for mild—to—moderate Alzheimer’s disease[J]. New England
Journal of Medicine, 2018, 378(18): 1691-1703.

(4] ABF D5, IR TR 2% B0 (4 KR M 256 9T T L g
01 SEHURER =24, 2020, 38(1): 104-111.

[5] €kA, HBEEZR, jH2EHE, 55 hERZNRIT IR RKIEBAE AT T L
(J]. FERCPERZREE2E, 2019, 35(6): 761-766.

[6] FIZR 2 2. pAE N RIERIEZG 00 —HBM]. dbnt: bz
Bt 2020: 30.

(7] #EPHE, SAmAk, FIA, AF LI A2 B ] R R
FHRFSEHE IR #57BF5E, 2018, 40(4): 102-107.

[8] LEE H R, KONG S Y, SUNG S H, et al. DA-9801 and its
saponins, dioscin and protodioscin, protect primary cortical neurons
from hyperglycemia—induced neurotoxicity|J]. Journal of Functional
Foods, 2019, 54: 231-240.

(9] WiSChes, WF IR, PRIE, S IMBEBULIGITER . TR BTR SR
TR ARG P ESEEIRERER, 2018, 24(21): 176-181.

[10] BRI, FRER, Zhfd, 55 NG IRT AR TR 2 4

PEVEA B Meta s30T [T]. RIS EEEEZY, 2019, 30(5): 1274-1277.
[11] BTN, 28 RI7IRIT B AR R I RDFFE1)). W K AE S PR 24,
2018, 14(9): 170-171.

[12] SRAT, BRB, FSE, A 282 HLA T R 2 B 53 AT Y 17
JHHEREN). TARAET, 2018, 45(7): 157-158.

[13] 5KF, 2fH, 2w, S ZJr ey s pr st e). o
B2y, 2018, 40(7): 1584-1588.
[14] skAefr, XS, SR, 55 K07 h 2 g 25312 ) ik o ik
JEL o RGP 5 00T, 2019, 19(10): 1270-1273.
[15] LIU Z, GUO F, WANG Y, et al. BATMAN-TCM : a
bioinformatics analysis tool for molecular mechanism of Traditional
Chinese Medicine [J]. Scientific Reports, 2016, (6): 21146.

[16] SZKLARCZYK D, FRANCESCHINI A, WYDER S, et al
STRINGv10: protein—protein interaction networks, integrated over
the tree of life[J]. Nucleic Acids Res, 2015, 43: 447-452.

[17] REBHAN M, CHALIFA- CASPI V, PRILUSKY J, et al
GeneCards: a novel functional genomics compendium with

automated data mining and query reformulation support[J].



© 382 -

Traditional Chinese Drug Research & Clinical Pharmacology, 2021 March, Vol. 32 No. 3

Bioinformatics, 1998, (8): 656-664.

[18] LA, ZRARH, ARV, A5 BET M2 B () B IR YT HAE
WIS LRI SEL]. T AR5 RE R4l 2020, 36(2): 242-
248.

[19] Z=Rm0, BN, Worh, A it 0 4 i Eca 0940 LT A% =

28 B A AR B RE AT BRI AR AR, 2017, 37(2): 104-
108.

200 LI B Y, XU P L, WU S Y, et al. Diosgenin attenuates
lipopolysaccharide— induced Parkinson’ s disease by inhibiting the
TLR/NF-kB pathway[J]. Journal of Alzheimer’s Disease, 2018, 64
(3): 943 - 955.

[21] CAI B R, ZHANG Y, WANG Z T, et al. Therapeutic potential of
diosgenin and its major derivatives against neurological diseases:
recent advances[J]. Oxidative medicine and cellular longevity,
2020, (1): 1-16.

[22] kISR, BT, E&h, FF BHULTION PIR 2 AE 1 1E T
BAUHIBTIC (D). A TR, 2019, 33(2): 53-56.

23 WEM, VT, iy, S5 BB B EIR ] P E 2
Ak, 2019, 28(23): 96-98.

[24] BEZERRA D P, PESSOA C, de MORAES M O, et al. Overview
of the therapeutic potential of piplartine (piperlongumine) [J].
European Journal of Pharmaceutical Sciences, 2013, 48(3): 453-
463.

[25] faI%, SBAIA, WRAENWS, A BRI 3R EER S A MmN R R
Ja FFRORLAA o A 22 S L)), T 2 2eks, 2016, 41(16):
3084-3089.

[26] Sk, FEWE, sk, AR FNE RO IR SRR/ BLPI3K/
Akt BT M AR )] ALt PR 2, 2014, 33(7):
492-495.

[27] EANKE, REE, SRR, VEGFLERIR ZMFERIG A A EHIBL I
FIRFSELI]. PR, 2015, 30(200): 109-113.

[28] MA S L, TANG N L S, ZHANG Y P, et al. Association of
prostaglandin—endoperoxide synthase 2 (PTGS2) polymorphisms and
Alzheimer’s disease in Chinese[J]. Neurobiology of aging, 2008, 29
(6): 856-860.

[29] #UH, EWRME, 28, 5. NOS3HER 5 I/R Jife s s KU e
WERIBTSEL)). T AR PR RS, 2014, 12(1): 5-8.

[30] DORSZEWSKA J, OCZKOWSKA A, SUWALSKA M, et al
Mutations of TP53 gene and oxidative stress in Alzheimer’s disease
patients[J]. Advances in Alzhmers Disease, 2014, 3(1): 24-32.

[31] MARTIN E X, MARTINEZ F M, ALCELAY G L, et al
Progression from amnesic mild cognitive impairment to Alzheimer’s
disease: ESR1 and ESR2 polymorphisms and APOE genel[J].
Dement Geriatr Cogn Disord, 2011, 32(5): 332-341.

[32] SU S Y, HSIEH C L, WU S L, et al. Transcriptomic analysis of
EGb761- regulated neuroactive receptor pathway in vivo[J]. Ethno-
pharmacol, 2009, 123(1): 68-73.

[33] BARANGER K, GIANNONI P, GIRARD S D, et al. Chronic
treatments with a 5-HT4 receptor agonist decrease amyloid
pathology in the entorhinal cortex and learning and memory deficits
in the 5xFAD mouse model of Alzheimer’s disease[J]. Neuropharma-
cology, 2017, 126: 128-141.

[34] HASHEMI-FIROUZI N, KOMAKI A, SOLEIMANI A S, et al
The effects of the 5-HT7 receptor on hippocampal long—term
potentiation and apoptosis in a rat model of Alzheimer’s disease[]].

Brain Res Bull, 2017, 135: 85-91.

(%4 154K)



