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Abstract

Objective: To investigate the potential mechanism of action of Sangshengyin in the treatment of
ischemic stroke based on network pharmacology. Methods: The active ingredients of each herbal
medicine in Sangshengyin were searched by TCMSP database and screened by ADME, and their
corresponding targets were collected and combined with the potential targets of active ingre-
dients predicted by PharmMapper database to construct a herbal medicine-active ingredient-
target action network. After obtaining the ischemic stroke disease targets through DisGeNET, Ge-
neCards, OMIM, TTD and DrugBank databases, the mapping relationships between the active in-
gredient targets and disease targets were drawn. The STRING platform was used to construct a
protein interaction network between the potential targets of Sanshengyin for ischemic stroke, and
Cytoscape3.8.2 was used to visualize and screen the core targets; R software 3.6.3 was used to
enrich the gene ontology (GO) function and Kyoto Encyclopedia of Genomes (KEGG) pathway. Re-
sults: Nineteen active ingredients (f-sitosterol, Stigmasterol, Dihydrocapsaicin, Mairin, Deltoin,
etc.), 48 active ingredient-disease intersection targets, and 5 core targets in PPI (ALB, JUN, PTGS2,
MAPK1, ANXAS5) were screened. 997 entries of biological processes were obtained from GO func-
tional annotation (e.g. serotonin receptor signaling pathway, cellular hormone metabolism, cellu-
lar response to steroid hormones and metal ions, etc.), 67 entries for cellular composition (e.g. cel-
lular membrane regions, membrane microdomains, membrane rafts, caveola, etc.) and 107 entries
for molecular functions (e.g. nuclear receptor activity, neurotransmitter-type G protein-coupled
receptor activity, steroid hormone receptor activity, etc.); the KEGG pathway enrichment analysis
identified 118 pathways (e.g. cAMP signaling pathway, IL-17 signaling pathway, TNF signaling path-
way, neurotrophic factor-related signaling pathway, etc.) for the treatment of ischemic stroke.
Conclusion This study illustrates that Sanshengyin may exert anti-ischemic brain injury effects
through antioxidant stress, anti-inflammatory, anti-apoptotic and cell survival biological processes,
and provides a theoretical basis for further research on this formula.

Keywords

Network Pharmacology, Ischemic Stroke, Sangshengyin, Mechanism of Action

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

I AR AR RR R R, AR ZORBERIR A = R AR R K] . 2010 4, £ 10%H)4ET-F1 4%[¥) DALYS
(%% B 5 A ) R B AR KB EE (1] BRI FEIT 4% M BT (R B R RA, HAETRMERFHRE KR
A [2]. BEE RERN D 2w, T XGRS T 2 A AR AR hn . 54l %) 2030 45, XK T
1200 75 NBET:, AERIET: DALYS WHEIT 2 14, KET 87%I1) H R (91 A2 Sl i 14 A JXU[3] o Fisi ke I 5] A2 114
PREETEAET-HRE T BB T R RN BUR 2 [4]

DOI: 10.12677/acm.2023.1351019 7281 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1351019
http://creativecommons.org/licenses/by/4.0/

HKhT %

tPA (LAY 2T g I s 771) A2 H i 9% [ 8 il 26 i B A B R 3L HE (K E— 37 i i 1 XU 25420 5] -
SRT, 1T 4.5 /NIRRT I 18] AN I AL T 7R XU, R A ANE 10061 o XUB B 252 31 tPA IR
J7[6]o SRULEMTA i SR 5 R AN 7 T ALK AR IR 3 . MSATTEREIE . AR, RER A
RAE, A FEAMMIAIEERT 7], ST IR ARE, 25010, Fra Rl A et/ 259
HAE I PRSP R I T [8]e #Rdl, 1T oA R XA YT SIS, AT RAR GBI BB . 574
TSR, PEARM 2@ 28 SNSRI TN, AEIR YT A% U5 T B A AR L3 [9]
HEHEF ERZG B, 7 ZEES h ER 25 oy P A, PR R s 243 P 2y (R P PLARI[20]

=AERHAERAE BN BT R ERSAM, BRABRWE. BHECEREM, ia)T
WORZERE . 2N RIARERTT . MBI T “ZHpl. 24, 2@k MEME, Bahd, &
AN PR 5% 2 AN B R BEAT 204, JFRI T AR W0ME B 207 i 2D B N 2%, T 2 1 P AL
[11]. DAL, AW T 48 25207, PRI = AR E T SR A A B AT 208 AR LD, iz s il i
e B IR AN RS S AR A -

2. Hk
2.1, ZHERBYM S BB R RTHE
FIF TCMSP %4 2 (https://tcmspw.com/temsp. php) A 5E = A= 1k H 8 Wk 245 1R 285040 2 1 o0 A FH #E

R, F% IR TCMSP $0d 22 A Wi, oA« A AT HEM (ADME) R A8 BR RHG M B #E AT e o e b v
K DRAEYFF E(OB) > 30%A1 25 AHLL P (DL) > 0.18, 11 fiii % i i 4 (BBB) > —0.3.

2.2. AHMASMERE RN

i1 PubChem ¥ FE 4 & LI A BB/ 1) 2D 42458, Ff48FH ChemBioDraw14.0 # {21, {RAF
9 MOL2 S, F144H 58 PharmMapper 47z F (http://www.lilab-ecust.cn/pharmmapper/) %} A F 41
ST . BEE YA (Human Protein Targets Only), &EANERIR B AT 100 74550, S/ A0 HE L DR AR I Fit
EHET -

23. “PH - FHES - A" WERE

H 05 1 15 30 A AT R R o3 B FEAR 1 FIHE A1 S\ CytoScape % (Version 3.8.2), #yid “Hzh - 45 30k
Gr-BER” M4, FRPEEEAR degree K /INE SUBE TR I HEAT B 43 #T o
2.4, BRI AR ZE P X EE R HY IR EY

PL “lIschemic stroke” JAf &1, 7E DisGeNET. GeneCards. OMIM. TTD. DrugBank %4 16 % IF
AR I i 2 PR R DRI A A, 2 S AR AR A o KR AR 5 = AR T A SR A TN P R X

A, H2e )3 B B (https://bioinfogp.cnb.csic.es/tools/venny/), E K= ARG 5T S I P v 26 vb gy 2 4 F
LY

25 BREAR - EEREEER (PPMSEHNAES 54

I String #E P (https://String-db.ora/) #4) £ — AR A RO 43 18 YT R I i A% po e SE B IR AR A B0
FM%, #&EBY)FA Homo sapiens, confidence score > 0.9. F|f] CytoScape (Version 3.8.2)H 4t
CytoNCA F3H 2% Fr AN S I3 2 %(BC. CC. DC %), VLA T O N EIfiE 2 s, 351K
EAZOFEN .

DOI: 10.12677/acm.2023.1351019 7282 I IR = =23t e


https://doi.org/10.12677/acm.2023.1351019
https://tcmspw.com/tcmsp.php
http://www.lilab-ecust.cn/pharmmapper/
https://bioinfogp.cnb.csic.es/tools/venny/
https://string-db.org/

Ak 2

26. BRERIEIBRMELRS N

FHBTEIE AR 5N Rx64 i f(3.6.3 WA), i clusterProfiler £4(3.14.3 fRA)H T & %047,
org.Hs.eg.db £1,(3.10.0 it A) Fl T 1D %45, ggplot2 £3,(3.3.3 i A) Fl T 45 SR AT 44k, 1 € ¥ A Homo sapiens,
E P < 0.05. &K A{%(Gene Ontology, GO)H R 73 #r 44 S AL 4% 4+ Dy e (Molecular function, MF). AE#id
& (Biological process, BP) A4 i1 2H 43 (Cellular component, CC) 3 #54y, @it P {8 A58 AVEREShRE 1) 23
% . Kyoto encyclopedia of genes and genomes (KEGG)/5 5 i 4% & 50 HT BUHEA 5T 20 17 (938 % 3E 4T 20 1 A
AL, FIFH KEGG $¥E P (https://www. keqq.jp/) 46 2% 8 K &1 3135 14

3. &R
3.1 EERPHEENERSY

AR, NS, BT, ORE AR AN, 455 DU R R TR 1) hAR
FUARJE TR 2) R d A v b 8 L 4% R 2R 2 3) 29va 7 I 25 v 75 28 325 IfL G o IS 7 i P R 44
., SR =ARE BN Sy, T 7 B KEAE 6 Fl K& 4 Fh. A2 580, )R, REEL
19 Fl/NGYFRSY, U p-4% & B (Beta-sitosterol) . 7+ {§§ B (Sitosterol) . 14 i B (Stigmasterol) . 7K ¥ 7 &
(Karanjin). &2 (Dihydrocapsaicin). ] -1 Z& i (Mairin). £ B X & (Deltoin). 11,14- % _f##g H
fi(11,14-eicosadienoic acid). 22 &k hm(karakoline) &5, Wk HR 24 %) B 73 7 9 L1 1

KL il
Chuan Wu

M3 K %
= Chuan Mu Xiang Sheng Jiang

MOLO001510 MOLO002087 MOLO000211 / MOLO002398 J
= = |
., (//”‘« [ ~ "/ A T!, .[’ \\\ l
H ) ALY
o 1 ’\i " .
b A L

OB(%): 37.58 BBB: 1.15 OB(%): 37.63 BBB: 1.49 OB(%): 55.38 BBB: 0.22 OB(%): 69.56 BBB: 0.62
DL: 071 DL: 031 DL: 078 DL: 034
MOLO010813 ‘f - MOL008698 MOLO013146
"0 5
= = e
/,/ /*‘\\ \\ H '1‘\ 0 H H H 0
: L \\\,,‘ »\,3\ I ,/\A_/\/%/\&\v‘»%/\/\/\ﬂox
\"‘/ ‘v\\\ \ \! = H H
H 7 ~
L
/'l‘\
0B(%):3522  BBB: 1.65 0OB(%):47.07 BBB: 0.47 OB(%): 43.23 BBB: 1.00
DL: 022 DL: 019 DL: 030

Figure 1. Pictures of Chinese herbal compound and examples of potential active ingredients
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Figure 2. “Chinese medicine-active ingredient-target” network relationship diagram

El2 "7y - BHES - R MEXRE

3.3. ERM R PERFEACE

CBR1

PKIA

PRSS1

ADH1C

NR3C2

F10

FNTA

MAPK14

ESR1
ADRB2
TGFB1
MAPK10
CHRNA2
ADRB1

[t

PAH
CDK2
CTRB1

PDE3A

CHEK1

CFB

SLC6A4

CDK5R1

BCL2

PRKCA

MAPK14

PTPN1

NR3C2

CCNA2

PPP5C

KCNC2

PTGS1

GC

PRKACA

SCNS5A

CHRM4

AR

NR1H2

DPP4

KIF11

M GeneCards. DisGenet. DrugBank. TTD Al OMIM 3t 5 MNEEFErh, R BBk i 4 i 26 oo s A1 56
sy 2912, 126, 78, 10, 7, KEUEBUFEILATE] 2961 MHHOCHERER, WA 3.

DisGenet

DrugBank

OMIM
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Figure 4. Venn diagram of drug targets and disease targets
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Figure 5. Protein-protein interaction (PPI) network of Sanshengyin Prescription in treatment of ischemic stroke

5. ZHARGATTERIT M IXZE Y PPI P4

DOI: 10.12677/acm.2023.1351019 7285 I PR s 2 it


https://doi.org/10.12677/acm.2023.1351019

HKhT %

3.4. ZERIRTT RN R PEELRE PPI MR

S5 SCHRIIE ORI TINS5 2R, e 2 B =2 A RS A TS AR 107 A, [RISR AL 245 2961 S #EAR
B2tk SRASAWIRIT BRI RE T R E AR T AT AEAEAR 48 4>, Wi 4 o 5 EIRBE T A STRING %
ik, BEEABIAE MR, KRN T AR, 5] 45 11 riA 358 254, ILIA 5,

3.5. RL¥R 3 pY Ik

% STRING %t 2 HH 453 2111 PPI %45 S04+ 5\ Cytoscape #14:, FIF CytoNCA 15577 £ /) Betweenness.
Closeness. Degree. Eigenvector. LAC A& Network {8, PAK T NIRERALE, BT TRk RE
32 5 AT, 10 ZKAIUHIRZOMZE. 0T RN, HEH(ALB). JUN EHHEQUN). ARTFIERER G/H
Al 2 (PTGS2). 220U AT 1 (MAPKL). EEEE [ A5 (ANXAS), LI 6,

¥
RS

NS
AP
’4‘5“‘“““‘}““\\‘\!

AN
IR
SRR

Ny

T NN

JOOND LA
ETNN N R
< Vi e
{ > AN Y
P N A'/ /’A
ol ORI "W’ i\&i% S,
ADRATB ‘\\\‘\»’\ l '\‘ "(iw s
A iy
Figure 6. Core targets of Sanshengyin Prescription in treatment of ischemic stroke
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Figure 9. Enrichment of targets in CAMP signal pathway and IL-17 signal pathway
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WU T AR AR 40 h MDA 7K°F, 203 CAT A SOD 3F 1, B#1ik Bax Al caspase-3 f ELA , 1411 Bel-XL
5 p-WshE AR E, Wi Hr ISR TR A AR SR i 45475 [20] . BRI IS REIEGE Nrf2,
458 SOD 1 GPx ¥, I T ROS. NADPH %L (NOX2, NOX4). NF-xB Fl NO /K-F¥, B#REE)H 4
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J& B -9 (MMP-9) 3 IA M T 98042 10 2H 2 S8 A0 S ORH 9 AR DG B 5 [21] . K - AR AR Z2p 3l 1
BRSS9 G S, AT AR AR e PR 12495 /0 BRI 2 24 NO Fl MDA 7KF-, /> COX-2 I NF-xB [ R iA .
AR, & EERE i Nrf2 Al HO-1 55, #9535 SOD. GSH fll GSH-Px 314, 8% AL NN 28 1
LSRR AP R e 52 i e 0L P v 5 493 [22]

ER R PPI Mg, ALB. JUN. PTGS2. MAPK1. ANXAS Wi E NZ5Y) R IEM AR 1E
IOOHE R FHFR I, BRI IS B8 (ALB) /KT Be % BRI SR i M i A% rp g 8 T XU [23] 0 1 8 1 (1 1
A AE F 52 YR VERNANE AL S AR, AR O, NEM. IHERE. VW HEE(ROS)FIZW)[24]. AL
AR DA A B e I S 5 1 ) B LRI 2R, RN 219 ROS 7= 2E 2 S B RS I A AL B IS S 40 i st T
[25]. A A TIRERIIEEE, PN ROS i BR LAk 2 BEAR AL R K D28 Sl i iR i,
COX-2/PGE2 i % 1 1 1] o . ifiL FVEE VT 45340 rh 5 2 (R BRAE T2 [26], BRAE T2 BRI X5+ 42 Te AR T2 ) T
Kz —[27], 1EFT PTGS2 (ks REVEH T iZI@ B R FEMG (R E » FE K7 AP-1 KRR AW &£
R FE R RS, ISR K. b T RS, Jun B EE T 28], ki
FREEE AR, fhLgifodh c-dun FiEWN, F£5 Bel-2/Bax [FBA16[29]. 45540 5 A (MAPK)
FR IR P A R A AE A 20 4 o P A RT AR 2 v 4 3 L FH[30], Ji BRAG 0 502 28 PR 1 814 LA R If fi o e
P53 % A DG [31] o FELIBE AR T (Annexin) Kk it 2 S it . Hu . M. o v Ayt
£, Annexin A5 & H Ak % i) Iz AR, B PTE N IhRE[32]. FEE B FE IR, &I Annexin
A5 B2 5 RN R AT TS R . B, AYIMER T2 O R B U S, U T Buike . Bt
REGETTTH R IERRIGITIE -

GO Uifi'& S W R B oR , = A URPUR BRI 45305 (1378 1R B 23 32 BEAE FAE TR AR 22 R 48 R 52 A4
PRI G PR AK), TSR ThRE S RIS S R R A U R, e
Z 590 it 2 S [ R A S F ARG RN, T A L, SR MA TN AT E[33]. KEGG i@l & 45
Prai KW, WITITER S 2 %5 SlBA ¢, FEWE PKA RS(CAMP {5 Sl IL-17. TNF 4 #0E
55 Ia. B, st Ca* KRN, Jaahip 2 Fimgiss, A5 cAMP (K& A
BEE(PKA)FT CaM (&K #i Ik i (CaMK), eI ik CREB & [ BB (L AL K %4 [34] [35]. 1L CREB
1/ BDNF 35, 2t H 5 EE 1524k TrkB-FL fI454[36], filt’k MAPK/ERK [37]. PI3K/AKt [
TR TOAFIE A OB (TR PE[38], M o BAD, KRIFEAMMARYEH. TNF &2—MHZ
54 B G0 A A R SR A AR R 1, 5 R I )7 R P S AR 9 [39], Ko PR EVE A% 5 RS A0 S B L
A ERWRTERM40]. ANER-17 (IL-17) 2 AN EEMERAEE T, S50RAMERERENE, 5
ZMBAE R IL-17A 2 IL-17 FEP I TR 2 IR IA 2 —, ATiE I 2 RO RS 5 @458 0 5 v 22 0 4
i, AMPEThEEEAL . SRTT, 7RI R S S B2 T R I 4 M 43 W () IL-17 A MR SEE R 2 e AR . R
fil e R IVE R, AT 5 R 22 D R [41].

5. B4

L5 EPrIR, AHE T T MG B A Y T = AR T sk RN A AR A AL . B A SR
B DA 28 0] LA 7~ 25 410 A 2 8 R 2 IRV K 3 DIAR ELAE A 3 sl 405 = AR R rh 5 ik mp 25 AR XU
BRI ROBEME, (R BONER 3R B 2 BT Ry F IO R AR A 3248 1 B IR 1K AR
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