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[ Abstract | Objective; To explore the interrelation of "composition-target-disease" of Kaixinsan on
treatment of Alzheimer’s disease. Method: Through the integrated pharmacological platform of Chinese medicine
V1.0, the active ingredients and potential targets of four Chinese herbs in Kaixinsan were collected, disease
targets of Alzheimer ~ s disease were searched, and enriched by the gene ontology database and the Kyoto
encyclopedia of genes and genomes at hubs. Result: Among the 250 compounds of Kaixinsan, 2 877 targets were
associated with Alzheimer”s disease. The key targets, such as mitochondrial trifunctional enzyme subunit alpha
(HADHA ), hydroxyacyl coenzyme A dehydrogenase ( HADH ), sterol-4-alpha-carboxylate 3-dehydrogenase
(NSDHL) and others, played their pharmacological effects mainly through regulating purine and nucleotide
metabolism, Huntington’s disease, Alzheimer’s disease, neurodegenerative diseases, oxidative phosphorylation,
and endocrine and metabolic diseases in molecular reactions, such as cytoplasm, mitochondria, adenosine

triphosphate binding, and mitochondrial matrix. Conclusion: The platform can predict the key targets and related
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pathways of Kaixinsan for treatment of Alzheimer’s disease, which lays the foundation for further revealing material

basis and mechanism of this formula, and plays an important role in digging and developing this classic and famous

formula.
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integrated pharmacological platform of Chinese medicine; Kaixinsan; Alzheimer’s disease;

key targets; purine metabolism; cytoplasm; classical famous formulas

By 5 it B (AD ) PR ARV OR o — B
PLICIZ FA R ) e B A Sy 3 28 3R B0 00 pi 2 B AT PR R
i, UL B A AR AR SR IR B-IE M FE AR 1 (AB) F]
R TR E CEAFEBE(SPs) , 0 A tau £ H IS
JEE WS TR AT J #4527 4k 9 45 (NFTs ), Z, Tk JIH A 328
W, BRGE BN, B2 T8 F R K TE M AR I AE A A2
SEU L REE A ERE IR A T, AD [ & R
SBAE LTE, R BE AL 2 ok T A S

FFOHUGE TR EBRCR A TEEI), 2
— Wt A R Ml 7 T A ORI S NS A T
Oy R WL A B R BT AD BRI
ARG HIT R B2 NS R MO, MR,
LD FL IR IR R R, T M
it L) 36 5 A0 24 8 AR R A 9 PRIR, R AR R AT R
HICHR 5 i 25 A7 & 3l Ok E wr, PR R, T O B L R R
I A A, 322 A Y R L A A IR =2 2
B2 B2 A 5 R L R BT A NS R
2 GRS £ R A 3 B
AR B o PR AL RE 52 8 ST, BETE AN TR
FRRE Bk AT 2 R I 2 W AB 3 A O X
WX 28 22 Ge A7 U 5 A T, DT S 2 45 AR Tl i
W 2 21 B2 0 o M JE S B, OO o 23 A At il
oy 5 B AL B2 (COX-2) F1 & Bt AR e 5 il
(AChE) A W TE 455 VE R, O 7] 6 il i 5 1% = Jd
R 5 UL P 3 3l (PI3K) /2K 1 B B (Akt)
S S R W RO o ) 4 2 B A
125 AR b 24 07 R0 AILAAR 1 AR ) RO, TR AR 2 rh 2
Wy o B Bl (0 K P o AR IO, K R R 24 R i Ak
W) 5 S A MU A A 3 B i A8 R AR A —
() Je B

R A 2 B 2 R T 24 2 B AR R AR Y — S T 2%
S, FE T 2 0T 250 S PR A AR I OC & |
B LA R, A 2014 4R 42 DR, 7R
A K e o H I, R T b BE 2 R B AN T
RETT 5 T M 2 1y 245 8 5 24 B2 7 & (TCM-IP,
http://www. temip. en/) 3¢ — 5 ¥ B T 4 4 25 H 2
8 TP BE 2 U 0 1, T R P v 24 i B 25 )
O3 AL AR 24 45 Dy T B AR B A T ) B HiE N L

- 136 -

AR ARWEFEIET 2585 25 o F 5 0 T O 1
T 2 o B BT AD AR HIBL I AT F 5T, B IA
“TF L AL 2 a3 -V TS B - AR T Y £ 4E T
SRIRAPEAE T I 2%, DL 4 75 O 0 HOR 7 AD 4 o1
Lt 5 VR AL, S v B2 24 22 88 R IR T AR e 4R 4t
AU A B E S AR

1 #MR5F*®

L1 ot ey Ve o,
[ B R 2 e rh 24 WF 58 BT R G b 5t R 2 22 e R
FERE 27 Bt AR SC LA AR 1, B 32 8 A0 465 v 25 07 R 4
a2 2 BN IR b 2 R B R /A R A
B0t 5 £ R N RERL AT b 24 i Ui 3 25 W) 3l
J1% (ADME ) 500 | 88 45 B JU | 59 2% 44 22 5 43 #r
RS R

L2 JROHEOE M R o T Gl R b 2 8 5 2 P
FEWEIT LT R 4 Ry (NS RE EE
A1EH) TS A A A T

L3 g AR s E i AR A R
o0 2% 24 P HERG e 25 B AR T RS B i 2 T 1
B3R SC BT TERE A . 1% 5 B ETR ] e S5 F A
IPEI %, 45 & MACCS 73 748 40, JF il i Open
Babel 2. 4. 1 0 £ 47 1k~ 58 SURF AR A9 32 3, 2% T
Tanimoto & % 5E LAY AL BE TH 8 J5 vk, 5 L W &
2 WEH A PR (FDA) bt 25 9 34T AL 4T 20,
ISR IR bR o SRR AR B 2, UL Hh 24 [ B [
1 AT RE B9

L4 ADMERBUIN Y 2R A T A
W AD #A5 , FIH] DrugBank %04 7 7E L N H
FBR 1B AL ) COMIM) B4l 2 | N 2R R BUA R (HPO ) %X
YaJ2E A7 S RS 1 (TTD) R R mUHR 5 [H 5 2R I
HA B2 A (KEGG) H s 55 4= W) 2 % IR, LA
DrugBank #4872 4y BL Al , KR 5 AD AHC H € @ i
FDA AIER 259, 38 i 25 W % 07 A 2 A , DA Tl 2K 75
AD B b5 {5 B, A 45 UniProt & M1 5 HE & A5 &
(UniProt title ) , UniProt & 1 £ 35 )& & 1 #1515
(UniProt ID) , % X #5iC ( gene symbol ) , %t [K 44 F
(gene name) ,

L5 WM 2 A gy



525 B4 16 1)
2019 4E 8 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 16
Aug. ,2019

B, A AR (degree) ) 2 £ L8O R,
TEHC I 0 B-AD 7 AH TAE 2 B B 0 Y AR
(hubs ), #4) 4 JCHE 5 0 2%, Gl o 3155 degree, 35 45
B9 (closeness) 1715 A J& ( betweenness ) 3 1
FMRRAE , EFE S AD AH 5G9 e 2k B 4L b, B A4S
2577 -5 g B PR ) ) 4% SC TR ]
1.6 OCHEFLARFNIE P& 40 A Gl Ad rh 248 5 245 Pl o
-6, B TR AR IR B HE (GO, hittp://www.
geneontology. org/) Fll KEGG % 3 /& (http://www.
genome. jp/kegg/ ) i WUHE bR i A 19 2l BE L € AL LA K&
Z 53 B, THEOF R b 24 05 R - 25 A -
JIG 53 - K s - A G B R 2% 1
2 HR
2.1 JROEm A s R s bR IR T IR
Hrh 4 R 25 1 25 W) 1o K BN AR, 2508 R Y
AR 23 B0 B R = 0. 8 4 B, JF 0 HI 4k 24 B 43
3250 4~ H A2 158 A4~ #5334 ik 41 4>
A1 B 18 A WU AR AR B R 3L 2 877 A, Hoh A S
2 0004~ PR % 747 4> 128 A B 2 L 0
1,

F1 FOBPH-ES-BIRERER
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Table 3 Key targets of Kaixinsan for treatment of Alzheimer s

disease and their associated network topological parameters
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Fig.1 Compound information corresponding to key targets of Kaixinsan in treatment of Alzheimer’s disease
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Fig.2 Hubs associated network among key targets of Kaixinsan for treatment of Alzheimer’s disease
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Table 4 GO enrichment analysis of key targets of Kaixinsan for

treatment of Alzheimer’s disease
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Table 5 KEGG pathway analysis of key targets of Kaixinsan for

treatment of Alzheimer’s disease
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Fig.3 Multidimensional network of 'core components-key targets-main pathways" of Kaixinsan
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