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Mechanism of volatile oil from Alpinia oxyphylla in treating Alzheimer’s
disease based on GC-MS and network pharmacology

LI Wening, XIAO Shuai, ZHENG Qin" , ZHU Li-yun, ZHANG Ming~ia, YANG Ming, YAN Yue, WANG Zi-yi
( State Key Laboratory of Innovative Drug and Efficient Energy-Saving Pharmaceutical Equipment, Key Laboratory
of Modern Preparation of Traditional Chinese Medicine under Ministry of Education, Jiangxi University of
Traditional Chinese Medicine , Nanchang 330004, China)

[Abstract] To study the material basis and mechanism of volatile oil from Alpinia oxyphylla in treating Alzheimer’s disease( AD)
based on GC-MS and network pharmacology. Ingredients of volatile oil from A. oxyphylla were analyzed by GC-MS. Targets of those in—
gredients were obtained through Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP) . Rele—
vant targets of AD were obtained through such databases as DrugBank, STITCH, OMIM. Intersection targets of ingredients and diseases
were obtained by Online Venny map, and PPl network was established by STRING to screen out core targets. Gene ontology ( GO)

functional enrichment analysis and KEGG pathway enrichment analysis were performed by DAVID. The " ingredients—target-pathway"

network was constructed by software Cytoscape 3. 8. 1 to screen out potential active ingredients of volatile oil from A. oxyphylla in the
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treatment of AD. The results showed that a total of 6 active ingredients were screened from the volatile oil of A. oxyphylla by GC-MS,

17 targets corresponding to 6 active ingredients were found in TCMSP database, and 3 448 AD targets were found in DrugBank data—

base. " Ingredients-target-pathway" network and PPI network showed there were 4 potential active ingredients in the treatment of AD

and 4 core targets. GO analysis and KEGG analysis showed 34 ( P<0.05) and 5 ( P<0.05) pathways, respectively, including nerve

ligand receptor interaction, calcium signaling pathway, cholinergic synapse and 5-hydroxytryptaminergic synapse. This suggested that

volatile oil from A. oxyphylla could synergistically treat AD by regulating calcium balance, cholinergic balance and phosphorylation.

This study provided reference and guidance for further study of volatile oil from A. oxyphylla in the treatment of AD.
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Fig. 1 Total ion flow diagram of volatile oil from Alpinia

oxyphylla
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Table 1  Effective components in volatile oil from Alpinia
oxyphylla
Iy CAS 2 o itk PCRC

/min /% J& /%

5.52 527844  o-cymene( 45— N ILHE) .16 97
17.37 46304073 valencene( [ {74 W 4% 4%) 9.54 99
18.50  5090-61-9 nootkatene( 1% 47) 11.59 99
18.92 483-96-1 ( +) -delta—cadinene( A-FE¥AI) 1.14 95
22.32  1139-30-6 caryophyllene oxide( £147 %) 1.41 93
26.23 489-41-8  globulol( ) 2.59 91

3.2 Uik st TCMSP STITCH . DrugBank
OMIM S5 45 e A 4%, — LR 17 A B3 40 250F0
3 448 > AD A5, Venny 734152 12 2R
3.3 PPI MMM A% DR A E 8 12 438
SRS 5 A STRING %48 152 A7 86 (4 BLAE /34T, 1%
EAMEER 0.7, 3248 i A EAEHIOC R, DL 2.
¥ PPT 25615 55 8 F A Cytoscape 3. 8. 1, R ¥
HER TR, BHE>2.17(FHH) W Sf
ADRA1B ,CHRM1 ,ACHE \MAOB, {3 2.
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Fig.2 Network of protein—protein interaction
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( G-protein coupled receptor signaling pathway) %5, 43

K3 GO EENMT

Fig.3 Go enrichment analysis
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Table 2 Information of core targets

No. i JE(E
ADRA1B
CHRM1
ACHE
MAOB
CHRM3
CHRM2
PTGS2
SLC6A2
PTGS1
GABRA2
DPP4
RXRA

N o e LY T S N R

—_
S

—_
—_
S O = o= NN NN W R R~ oW

—_
(3]

FURe 3L K HE 5 R 3R 1 ( protein ho—
modimerization activity) G & [ {H BX £ Bk AH B 32 {4
15 P ( G-protein coupled acetylcholine receptor activi—
ty) E5¥) 455G ( drug binding) 55, 41 i 20 i 2 K
JHIF( plasma membrane) | 2% it ( synapse) | 40 it % 425
( cell junction) &,
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i RE 2 fith ( serotonergic synapse) JIL3H7E [ 240 M & 21
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K4 KEGG & it Hr
Fig. 4 KEGG enrichment analysis
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Fig.5 The network of " ingredient-target-pathway" of volatile

oil from Alpinia oxyphylla
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Table 3

Information of key nodes in the network of " ingredient—

target-pathway"

&Y P
valencene( FL1& VY A% Hii) 10
nootkatene( 1 47) 8
(+) -delta-cadinene( AL ) 6
caryophyllene oxide( 1 11%) 6

4 e

Mg iy R BT R A Y e, il £
WS- EZ 2R M, HTIRE
PRI 5 24 Z 18] B A OCE , S B 245 ) 4 AL )
TERER)— A 4T o P2l & 2 A R
T 3k 22 o3 B IR TR) AR FH He 45 242580, T I 24 245 1
SRR R G 5 P R 2 R AOU R UE TS SRR
Amigyale

BT iz N 45 25 B 22 1 7 100 20 0 25 8 4
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PRI F 24 R A R i RS, R
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YA R RBY 17 A8 5, F4 E H PPT 4%, i 2
ADRA1B .CHRM1 ,ACHE \MAOB X 4 /> 4T 25 11
FEH e $7RIxX 4 /B A5 AT BB 2 55 B4 AR
J7 AD By ER A .
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