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Mechanism of Shenfutang Based on Network Pharmacology

LIU Xin-kui, WU Jia-rui® , ZHANG Dan, ZHANG Xiao-meng
( Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective; To investigate the efficacy and mechanism of Shenfutang. Method: The chemical
components and corresponding targets related to Shenfutang were searched from the Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform ( TCMSP). The compound-target network and the protein-
protein interaction ( PPI) network were established, and the GO functional enrichment analysis and the KEGG
pathway enrichment analysis were made to explore the mechanism of Shenfutang. Result: The compound-target
network contained 23 chemical components and 118 targets. The hub targets involved PTGS2, PTGS1, NCOA2,
ADRB2. The PPI network contained 114 proteins, in which the hub proteins involved AKT, AP-1, p56. The GO
functional enrichment analysis showed 236 GO entries ( including 191 for biological process, 20 for molecular
function, 25 for cellar component). The KEGG pathway enrichment analysis showed 10 pathways, involving
calcium signaling pathway, neuroactive ligand-receptor interaction, apoptosis, and pathways in cancer.
Conclusion; The result of the study preliminarily verifies the basic pharmacological effects and related mechanisms
of Shenfutang, thus laying a solid foundation for further study on the mechanism of action.

[ Key words ] Shenfutang; network pharmacology; protein-protein interaction network ( PPI); gene
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[WFEEHI] 20170213 (004)
[Ee2WB] EFRHARR¥ELTH (81473547,81673829)

[E— 1’E%] XU , 7R+, AT I R v 25 22 1 9%, Tel : 15811155905 , E-mail ; Ixkchuige@ 163. com

ERMEE]  ° R, 4, #0044 S0, il IR 25 23 5, Tel :010-84738662 , E-mail : exogamy@ 163. com

- 211 -



23 H45 16
2017 4£ 8 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 16
Aug. ,2017

Z bt B WA R By (P A 2207 ), A
Z T A, 2 v B I R H Y AR RO 9 44 T .
Z Mg BA a W E B2 20, Eih RS AR
e JBAE , UL VO B IR 0| 8 T U TR R G L Dk K
. (EEEE- WA ETI) LR ERZ
R AZ A e R Z TS5, 12 Mg 2 i b
SRS T NS R AR TR, BB R T UL, R
TR 2 5 BT R 0T PH R 2 RE B AN SR R B,
A B0 2T, Z W AT, 684 BHAHTIE , O D) T
85 T . W5 20RO/ RCE, D LT
TG A, BT LA BH AR I Al e B L B 2 g
WL R, 2 i BA 88 0o Jokoi &, 4 il S8 Ak )
I A T A, 3 ol O 3 0 2, R0 L2 4 AR T
2o B PRAE UK S 22l I B e WL
REAE 058 R0 HE R A5 A B T e B
Bt 37 280 BUAR T 203 BOA 2 i S )™ 02 I T 0
WA R AT IR B T AR TR B B
T AW F KR, Z W70 7 2 B g 1 BF5E
T 22 F A A )23 1 RN 3 DR SRR T (B A X 45 2
P AE R GRS 2 M0 VE FOLH R A . AN
[7) ke 25 245 1 24 BIRR AR G 5 o B — o S R, R
250 BA 22 103 22 R SR A, VR I PILR 5o &2
Fe XA AT 24 B9 TR A ST 5 B0 LR FR M T v 245 4
2% 2 B U Sl 52 2R vh 24 R G T ST S I TR B R
LA MG RS T ARG WS £
B LIEE N I NE S/ SN DR VT A e YU E P N
2, NZHE BRSSO, SR I &
W25 3 Bt , HoBE 98 SR I B AR 1 R et S b 2
FIT5 R 2 iy 2 i 2280w U AR T it 2
AVEMT G, )12 F T b 24 98 78 1 P o AR H
SR TN e b 2 4 ML B B R AR ST R
FH 00 2% 245 B 27 J5 15 03 BT 2 BN 116 I 7 20 R s 1 25 8%
Yy BRI 5 A AL, A 3L IR AT R 2 W
LR S I AT T Sl IR 5 B AR 225
1 #RlExAZ*
L1 ZWaife sy i B e AU SRIEh 2y
RGP M & (TCMSP) (http ://1sp. nwsuaf.
edu. en/temsp. php) , PA“ NS “Ht F7 by 5 5 18] K
RKZWimh N2 W71 2 oy .
L2 M Gwiie HRAEDFHEZZY
ADME ¢ (REW W oA AR HEME) v i 8 2 1Y
GRSz — BRI ORI 259 B3k 1M
TEFR R G0 B 7 100 G 4 A LG 30, s 0 10 IR AR W ) D
JEE T H O R AR WS M o) 1 (R 25 30 G o

- 212 -

T KRR AR AR L NG AR ST L IR 2
Y F| & (oral bioavailability, OB) [#{H OB =30% #1
25 25 (druglikeness, DL) [& {5 DL=0. 18 /E b 1% 4
oG W 1 0 8 25 4, FF TCMSP v BLAT 450 1% 1R 9 Ak
& i ok

L3 faw-amasmiyd BSMankaw
FIAH ¢ 8 55 8 i Cytoscape 3.4.0 % 4 (htp://
www. cyltoscape. org/ ) ¥ Ak & ¥ -0 5 4%, LR FT
Z: W17 1 245 B AR P

1.4 HEEGAECPPL) W@ty T Ui U A
HATER G- ERVERT, ¥ 2 B A0 O i
B |45 Z 7E 2 STRING 10. 0 %% (http : //string-db.
org) , I F A EAEHIE B o AR B — AR
FUAHEAE S BARA — AT 08, 3T 7018 8 s 36 B
A AR AR R R DRI AR W 5 R BT
B >0.7 /Y B A B2 B, LLaA O/ B0 B0 ] S 4
F445 20 19 2 1 AH BVE 885 S A Cytoscape 3.4.0
A, fg gt PPL W 4%, FH R version 3.3.2 ¥4
(https ://www. r-project. org/ ) X PPT [ 2% ) & H
il FIE K

L5 BEPHAK(GO) IREE £ T B2y
16& Y B8 S L TR R D RE T PR D AR S R
JH David v 6. 8 {4 )% (https://david. nciferf. gov/)
Xf PPT [ 2% v i) & 1 0B 4T GO D RE & 4 70 #r o

1.6 KEGG @ Er0r H T dikay
AR B U EE R A S T B R A L AR IE S SR T David
v 6. 8 B4 & (https ://david. nciferf. gov/) % PPI [#
g rp i 8 A P17 KEGG i % & 4 4 Fr, 9F B i
Cytoscape 3. 4. 0 M KEGG 3 B 4 8 5B th i 5
5 3 [ A S -3 I P 5

2 HR

2.1 EMEALA YL Gl TCMSP Jh il 4 5 2
Mz AL &8 255 A, Hob 190 Sk H AN 2,65 A
K H T, L OB=30% il DL=0. 18, fifi 1% H 7t
G 43 A~ Hrb 22 Dok A A, 21 Dok AT
X1 RWSHGHEAR B 43 DR GYHREAE L .
2.2 Wt EY-REMEENMYE EY-
PO 2% SRR 141 DA R (23 MEE Y AL
118 ANHE 71 ) 71 284 45301, Hop R (671 5 R 1k
BT WA SRR AR R R AR R Al
W FHRAZH A EER R (K 1),43 4
AW A 20 MRS 5 E, EMETH, —4
W7 Y B (Degree ) 32 718 9 45 v ORI MR 32 A s £k Y
FBo AL I 25 10 # b o VE BT % Degree 2R Y



223 B 16 1)

2017 4 8 H

RELEATFZERE Vol. 23, No. 16
Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2017

x1 SHWHFEEHNBAELEULAGYEERER

Table 1 Information for 43 active compounds of Shenfutang
5 24 R OB/% DL Sk R

M5314  celabenzine 101. 88 0.49 A3
M2421 ignavine 84.08 0.25 [+
M2419  (R) -norcoclaurine 82.54 0.21 [t 1
M2398  karanjin 69.56 0.34 i
M5308  aposiopolamine 66.65 0.22 ANZ
M5321 frutinone A 65.9 0.34 A=
M3648 inermin 65.83 0.54 AN
M5356  girinimbin 61.22 0.31 A3
M787 fumarine 59.26 0.83 A3
M2388  delphin_qt 57.76 0.28 it 1
M5360 malkangunin 57.71 0.63 A&
M5384  suchilactone 57.52 0.56 A3
M2395 deoxyandrographolide 56.3 0.31 it 1
M2415 6-demethyldesoline 51.87 0.66  [ffF
M2397  karakoline 51.73 0.73 R+
M2422  isotalatizidine 50.82 0.73 it -7
M2392  deltoin 46.69 0.37 it 7
M5320 arachidonate 45.57 0.2 AN
M449 stigmasterol 43.83 0.76 AZ
M2879  diop 43.59 0.39 ANZ
M2401 neokadsuranic acid B 43.1 0.85 [t
M422  kaempferol 41.88 0.24 A&
M2433 (3R, 8S,9R, 10R, 13R, 14S, 41.52 0.22 it -

17R ) -3-hydroxy-4, 4, 9, 13, 14-

pentamethyl-17-{ ( E, 2R )-6-

methyl-7-[ (2R, 3R,4S,5S,6R)-

3, 4, 5-trihydroxy-6-{ [ ( 2R, 3R,

48,58, 6R)-3, 4, 5-trihydroxy-6-

(' hydroxymethyl )  oxan-2-yl ]

oxymethyl | oxan-2-yl | oxyhept-5-

en-2-yl}-1,2,3,7,8,10,12,15,

16,17-decahydr
M5318 dianthramine 40.45 0. AZ
M2211 11,14-eicosadienoic acid 39.99 0. [
M5401 ginsenoside Rgs_qt 39.56 0.79 A&
M2406 2, 7-dideacetyl-2, 7-dibenzoyl- 39.43 0.38 it

taxayunnanine F
M5317  deoxyharringtonine 39.27 0.81 AN
M4492  chrysanthemaxanthin 38.72 0.58 A%
M2434  carnosifloside 1_qt 38.16 0.8 [+
M358 beta-sitosterol 36.91 0.75 A=
M5399  alexandrin_qt 36.91 0.75 AN
M359 sitosterol 36.91 0.75 i
M5344  ginsenoside Rh, 36.32 0.56 A
M2393  demethyldelavaine A 34.52 0.18 e
M2394  demethyldelavaine B 34.52 0.18 [+
M2410 benzoylnapelline 34.06 0.53 it 7
M2423  jesaconitine 33.41 0.19 [+
M5376  Panaxadiol 33.09 0.79 ANZ
M5357  gomisin B 31.99 0.83 AN
M538  hypaconitine 31.39 0.26 it
M5348  ginsenoside-Rh, _qt 31.11 0.78 AN
M2416  deoxyaconitine 30.96 0.24 [+
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Fig.1 Compound-target network of Shenfutang
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Table 2  Topologic characteristics of hub nodes from compound- ,’}3?5 il
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NCOA1 13
[ T — |
Z% QL\)F:I:IJ jl\%[ g ICAM1 13
Cokt L 13
CAsP3I[_—— 13
kaempferol (M422) &Y 0.522 712 34 62 PRKACAL_______ 14
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e
beta-sitosterol ( M358 ) x| 0.217 306 37 AHR [ 14
PGR [
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[ —
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. . — |
inermin ( M3648 ) Xy 0.036 854 27 18 N I
AR 21)
frutinone A (M5321) e 0.028 458 71 16 G e
TNF =44
suchilactone ( M5384) & 0.048 929 84 16 i e —
AKT1 — 38
PTGS2 5 0.140 271 15 15 r T T T T T T 1
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PTGS1 L=y 0.071 340 36 13 B 55 519 Degree
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deltoin( M2392) Ny 0.013 435 45 11 Fig.3 Hub nodes from PPI network
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Fig.2 PPI network of Shenfutang-related targets
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®3 SHiHPPLMLZ A GO £H(FDR <0.05)
Table 3 GO entries in PPI network( FDR <0. 05)
25 GO %' R SR B A FDR
A5 AR 0010033 response to organic substance 38 1.54 x10°"7
7 Uik 0008227 amine receptor activity 14 1.12x10°"
41 it 2H 1%, 0000267 cell fraction 39 1.44 x10° "
He 5 AR 0044093 positive regulation of molecular function 31 1.89 x10 "
AW it B 0044057 regulation of system process 24 3.89 x10° 1
Y 0051240 positive regulation of multicellular organismal process 22 5.77 x10 "
A=Yyl 0007242 intracellular signaling cascade 42 1.15x10 "
AW it 0014070 response to organic cyclic substance 17 2.70 x10 12
A it 0042127 regulation of cell proliferation 33 1.08 x 10~
A W) it A 0042981 regulation of apoptosis 33 1.97 x10 "
HE Wt B 0043067 regulation of programmed cell death 33 2.60 x10 "
7 Uik 0043176 amine binding 16 2.63x10°"
AW it A 0010941 regulation of cell death 33 2.87x10°"
2 i 41 A 0005626 insoluble fraction 32 7.35x10 "
AW it B 0009719 response to endogenous stimulus 24 1.48 x 1010
LY R 0051241 negative regulation of multicellular organismal process 17 3.51x10°1°
A 3t A 0043085 positive regulation of catalytic activity 26 4.52x107"°
41 A 41 % 0005624 membrane fraction 30 1.29 x10~°
At B 0009725 response to hormone stimulus 22 1.78 x10 ~°
20 i3 4 A 0044459 plasma membrane part 48 2.52x107°

x4 B WiH PPI M §iER (FDR <0.05)
Table 4 Pathway in PPI network( FDR <0. 05)

it 4 R %/& FDR
hsa04020 calcium signaling pathway 19 1.85x10°°
hsa04080 neuroactive ligand-receptor interaction 22 3.94 x10°°
hsa04210 apoptosis 14 4.20 x10°
hsa05200 pathways in cancer 24 1.30 x 10 ~°
hsa04620 Toll-like receptor signaling pathway 12 1.97 x10°°
hsa05222 small cell lung cancer 11 2.65x107°
hsa00980 metabolism of xenobiotics by 9 1.23 x10 2
cytochrome P450
hsa04621 NOD-like receptor signaling pathway 9 1.58 x10 72
hsa04920 adipocytokine signaling pathway 9 2.83 x10 72
hsa05215 prostate cancer 10 3.36 x10 2
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Fig.4 Target-pathway network ( FDR <0. 05)
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