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Study on Danggui-Shaoyao-San for treatment of Alzheimer’s disease based on
network pharmacology
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Abstract: Objective To explore the mechanism of Danggui-Shaoyao-San (DSS) for the treatment of Alzheimer’s disease.
Methods Angelicae Sinensis Radix, Paeoniae Radix Alba, Chuanxiong Rhizoma, AtractylodesMacrocephalaKoidz, PoriaCocos,
and Alisma Orientale were selected as the research object. TCMSP database was applied to screening the main chemical
components of DSS. Forecast the potential targets using TCMSP database for Alzheimer’s disease and the main chemical
components, and selected six consistent target proteins as a follow-up object. Through the MAS 3 and KEGG pathway database,
path annotation and analysis were carried out. Finally, DSS related target pathway for the treatment of Alzheimer’s disease
prediction map and the related signaling pathways were obtained. Results Six potential protein targets and 22 targets related
pathways related with Alzheimer’s disease were identified in DSS 35 components, including calcium signaling pathways,
inflammation, immune system, signal exchange between cells and cells, the regulation of actin cytoskeleton, and so on. The
targets and signaling pathways among the six flavour Chinese drug components, and each have lay particular stress on, through
mutual targets for connections between various pathways, shows a different composition between the target and way of
synergy. Conclusion Danggui-Shaoyao-San for treatment of Alzheimer’s Disease may be linked to regulate inflammation,
immune system, calcium signal and signal exchange between cells and cell life activities.

Key words: Danggui-Shaoyao-San; Alzheimer’s disease; network pharmacology

W E#: 2017-10-9

EEWMB: WMABH TS TH (15k088); Wik B 25 KR AT BBV H (201609) .
E—EE: 05 (1987—), L, WEAKYHA, W5,

BIEEE: WA Tel: (0731)88459522  E-mail: docshwcheng@hotmail.com



L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A *211

el 7R SRE BRI o HH 1= 5 AR SO i
CETEHTEL MR SEERE, SR A SRR,
FORALAEN, (HRIEERM, ARG, U
i, BUFF LRSS, TEUR. W K S SEOET,
ARIREIN o AR O-HF DR ER T, IO, T
MLRERE A AR, P KIEPHES Ayhat

EVEISET oLl S 2y SEE E D P TR E B R
SRAT SN CEPTENE), FEiMIH. AT, I,
WK% FAARMPEG 6 WAL . J7hE N AR SR
LUIRY: Vi B = TR VS (1R 1 R E R i B2 S
NI 252y, SR ES, LA, JtheLb
173 H, rTLLSIMIESS, 510 47, =& 300 Ri2h;
FIR ARG P75 W T A ST BB A4,
WAtz o W25 A HERAT AN AL He . (A
WACRIIR, FAMRES, SOEHRAN, BEai R
i, SACKBRE, DI, B . IRk
Y PUE L EATIL (P e A RS e
IWFNIIRE S e AR 5 I, Bl JR PR
BRI AT A By RN 4 AT 2 L RE B e
B /R SRR AT/ B AZ R S R K il
IRSCH R, %I B BRI B E
ERRIT YRR, A R G B I Th e
(SIS IPS VA IS E T EAD WINIEZ WV E S T ctierig
Bl ZR P BRI (AL v 5 2t — 2D B

Hh B 2 AR 8 AR BILAE b 24 5250 SRR PRI 1A
ARV, SRR, RNy 70 A BC AT D v 5 A
B Ve A7, a2k rh 2 1 B R SC 15 S IR HLAA
My, AL T 2Ry 2R 2R P
Bo MRABAERS T RGN WHEEYS
Z A MR S BB A,
BRI BER R 2T S R (ORI, AT AL
REVENRE R, S 800 ik, FIH
W 2% 25 PILAE R BOR MU, S 370 BT 194 206 1) O
RN REREER, W] ARG 5 rh 24 K 255400 ok
fi B A F LI

AHEFERI 2% 2 H, TEHR T U~ 25
U2 > FAT 8 TS 6 vy AR%E 124 [
AR 4 AFPEG T AP R AT WAEAE T, 15
B AL Y- IS, PRI S B RR
R 28 AR G o R 23 A7 S K
BRI T VAT 25 F TR R SHE BRI 6 N 57
PESE RO 22 2505 S B AT 1 2~ 2R YT I
IRIIEERIR AL, AR 8ty fit s % .

1 #y

W 28 245 B SIZBG RIS 1) 32 SRS BLZ 2 BT A AL
W E, FEAUFE TCMSP #4i%E (http://ibts.hkbu.
edu.hk/ LSP/tcmsp.php ) UniProt 4k % Chttp://www.
uniprot.org/ ) W) Ir T UIRETTRE RS (Molecule
Annotation System, MAS 3.0) £#f % (http://bioinfo.
capitalbio.com/mas3/analysis/). KEGG i 4 %4 2
(http://www.genome.jp/kegg/) Cytoscape 3.5.1 i1
2 Tk
2.1 BiREYEIER

M TCMSP Edi P 8 R 25 Ko 5 8 43
H0 250 AN AT 1704 IS4 378 AN AR
110 />y R%E 68 Ay ¥ 92 MlIr . %,
H AR P e B 3 ZER A TCMSP £l 2 v i) it
WYk A O RAEYF HE (Oral
bioavailability, OB) =30% !, 2424t (Drug-
likeness, DL) =0.18 "1, 25458300 1l 7 b,
BJEIERC T HIEB 2 AN AT 8 AN, I
(1) 6 ANy AR 4 AN ARZE TR 12 AN RS )
T AT TN G, 4L 39 AN, T EARR AT
A M3, [ARJREYIEERA M15, EA) NSRS
#AT M32, 335 MEEY, AMMERIEK 1.
22 BRHRUEMIERESRMRKERBESDN
Fou )

LA 35 ML G BB 7R BRI 9T
X5, EEBIIEAEMAE IR A, BT

(1) {1 TCMSP $udl ), BEATH S KBl 7K
PR BRI R TG o

(2) & ARSI AL Cytoscape3.5.11 Mg
AEBE, AR IHAT T 6 R 2SI -
SR NN 2 R o 71K R 0 - L T

(3) ik H 24 U AT 2 BT R I BRI AH 3L
(1) 6 ML AL, KX 6 ANEE LA UniProt 454,
(EEIEEE PP NVE T RS

(4) RFIX 6 ML G5 BN MAS 3.0, 155115
BB RUAHOC IR %, I8 HR A G Rd B g AT 28 40
Mo

(5) Zra L Ert S Edh, i KEGG £
P 122 SR DG STHR PR 28 e ) o550 LR R B kA T 0 A
HEBIFNESE Tl e . R kI AR -2 AR A BLAE
R 2. WIS E 40 s 2L~y gl %% 55
MRINIERS, 28 Cytoscape 3.5.1 AL, £33
VAT ZGHECE T I 2 BRI PR DG st 208 B PN 1<)



«212 L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A
x1 KEWER
Table1 Compounds information

Gy ey OB/% R 1 R DL
M1  (+)-catechin 54.83 290.29 0.24
M2 (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentam 31.07 4384.79 0.82

ethyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-

isopropyl-hex-5-enoic acid
M3 (35,5R,8R,9R,108,145)-3,17-dihydroxy-4,4,8,10,14-pentamethyl-2,3,5,6,7,9- 43.56 358.52 0.53

hexahydro-1H-cyclopenta[a]phenanthrene-15,16-dione
M4 [(1S,3R)-1-[(2R)-3,3-dimethyloxiran-2-yl]-3-[(5R,8S,9S,108,11S,14R)-11-hy 35.58 514.82 0.81

droxy-4,4,8,10,14-pentamethyl-3-o0x0-1,2,5,6,7,9,11,12,15,16-decahydrocycl

openta[a]phenanthren-17-yl]butyl] acetate
MS  14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37 356.45 0.30
M6  16B-methoxyalisol B monoacetate 32.43 544.85 0.77
M7  1-Monolinolein 37.18 354.59 0.30
M8  3beta-Hydroxy-24-methylene-8-lanostene-21-oic acid 38.70 470.81 0.81
M9  3B-acetoxyatractylone 54.07 274.39 0.22
MI10 7,9(11)-dehydropachymic acid 35.11 526.83 0.81
MI11 8B-ethoxyatractylenolidelll 35.95 276.41 0.21
MI12 alisol b 34.47 472.78 0.82
M13 alisol C 32.70 486.76 0.82
M14 alisol,b,23-acetate 32.52 446.74 0.82
MI15  beta-sitosterol 36.91 414.79 0.75
M16 cerevisterol 37.96 430.74 0.77
M17 ergosta-7, 22E-dien-3beta-ol 43.51 398.74 0.72
MI18 ergosterol peroxide 40.36 430.74 0.81
MI19 FA 68.96 44145 0.71
M20 hederagenin 36.91 414.79 0.75
M21  kaempferol 41.88 286.25 0.24
M22  mairin 55.38 456.78 0.78
M23  mandenol 42.00 308.56 0.19
M24 myricanone 40.60 356.45 0.51
M25  pachymic acid 33.63 528.85 0.81
M26 paeoniflorgenone 87.59 318.35 0.37
M27  paeoniflorin 53.87 480.51 0.79
M28 perlolyrine 65.95 264.30 0.27
M29  poricoic acid A 30.61 498.77 0.76
M30 poricoic acid B 30.52 484.74 0.75
M31 poricoic acid C 38.15 482.77 0.75
M32  sitosterol 36.91 414.79 0.75
M33  stigmasterol 43.83 412.77 0.76
M34  trametenolic acid 38.71 456.78 0.80
M35 wallichilide 4231 412.57 0.71
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Fig.1 DSS traditional Chinese medicine-compounds-targets network
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Fig.2 DSS — targets - disease network
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Table 2 Related signaling pathway
g WH P1H O 1H F[H
A5 5 44% 3 221%10°° 1.47%10 ¢ CHRM1; CHRM2; CHRNA7
WLSH A 40 i 220 2 4.66X10 * 7.84X10° CHRMI1; CHRM2
PR R BC AR -2 A4AH ELAT FH 2 6.41x10 " 7.84X10° CHRM1; CHRM2
T R 1 0.007 92 3.77%10 " GSK3B
R 40 e 1 0.008 375 3.90%10 * GSK3B
1E2E VYA R A 1 0.008 679 3.90%10 * PTGS2
Hedgehog {75 1 % 1 0.008 679 3.90x10" GSK3B
B s AL i 1 0.010 498 442%x10°* ACHE
B 40 52 f A5 Sl % 1 0.011 406 453%x10°" GSK3B
VEGF 15 51 % 1 0.011 557 453%10 " PTGS2
1 g 1 0.012 767 474%x10°* GSK3B
/NG g 1 0.013 069 474%x10°* PTGS2
ErbB {55 1 4% 1 0.013 221 4.74%10"* GSK3B
47 1 0.013 372 474%x10°* GSK3B
MEL 1 0.015 786 487x10 4 GSK3B
T 20 524445 5 1 % 1 0.016 54 4.87%10 " GSK3B
4 ) 1 0.018 045 501x10 ¢ GSK3B
NG 1 0.019 699 529010 ¢ GSK3B
s R T 1 0.020 901 533%10° GSK3B
Wt {35 1 0.023 575%10 ¢ GSK3B
Al /K 2 1 R 1 0.026 39 6.22x10 * GSK3B
ZhAE B 1 0.030 912 6.79%10 * GSK3B
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