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Abstract: Objective To investigate the efficacy and mechanism of Salviae Miltiorrhiza and Ligustrazine Hydrochloride Injection
(SMLHI). Methods The targets of chemical components of SMLHI were predicted and the compounds-targets (C-T) network was
constructed. The key targets were screened through the topology analysis of the C-T network. Also, protein-protein interaction (PPI)
network was established, and the Gene ontology and KEGG pathway was enriched and analyzed. The pharmacological action
mechanism of SMLHI was predicted, and the mechanism was preliminarily verified by pretreating with SMLHI on the MARK
expression of cerebral ischemia rats. Results Fifteen main compounds in SMLHI act on 94 targets and PRSS1, PTGS2, F2, and
PTGS1 were key targets in the C-T network. There were 71 targets in the PPI network including several key nodes such as SRC,
MAPK-1, MMP-9, MAPK-14, PTGS2, BCL-2, and so on. All the targets were enriched in 26 GO items and six KEGG pathways.
Conclusion Results in this study preliminarily verified the action of SMLHI on cerebral infarction and diabetic peripheral

neuropathy, thus laying a solid foundation for further study on the mechanism of action.
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2.6 qRT-PCR £ & 3F % & B % & BR % B
(SRO). £ F;EEBHEE-1 (MAPK-1) mRNA
Fik

ARJG 1 h KEBEREUN, 7B SHL, FE
RNA, SYBR Green qPCR AT/ 4%3%, qRT-PCR
77132 CFX96 Real Time PCR Detection System
(Bio Rad) R FH Ut IR 5 EAT#AE . SIPIF BN 1.
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Table 1 Sequence of primers

FrBek
% "5
F S5 (5°—37) /o
SRC 1E[\ AGGAAGGTGGATGTCAGGTG 178

J2 [ TGGGGAGAAAATGGAGGGTC
MAPK-1 IF A GACTGTGGGAATGGTGGGTA
J2 1] GAGGCTCACTGTGTCTTCCT
GADPH IF[i] AGTGCCAGCCTCGTCTCATA 133
i) ATGAAGGGGTCGTTGATGGC

237

#2 ABIESHRIFHREEYER
Table 1 Compounds in SMLHI
wE FHXS 4> T AlogP St SR A
JRJLAHR (protocatechuic acid) 154.13 0.90 3 4
JR LA (protocatechualdehyde) 138.13 1.06 2 3
SEKHT#HE  (isoimperatorin) 270.30 3.65 9 4
SRR (monomethyl lithospermate) 552.52 3.64 6 12
SERTEEER (isoferulic acid) 194.20 1.62 2
1,5- 32 5E-3-HIEBE R (1,5-dihydroxy-3-methylanthraquinone ) 254.25 2.76 2
FHE3 R B (salvianolic acid B) 718.66 4.70 9 16
LR W (dimethyllithospermate) 566.55 3.89 5 12
F+% 2% (danshensu) 198.19 0.71 4 5
FHERER A (salvianolic acid A) 494.48 4.14 7 10
FHBEL C (salvianolic acid C) 492.46 4.53 6 10
FHER D (salvianolic acid D) 418.38 2.33 6 19
FHERER E (salvianolic acid E) 718.66 5.02 10 16
WRIEFFIR (rosmarinic acid) 360.34 2.69 5
hER )11 E5 % (ligustrazine hydrochloride) 172.66 1.71 1
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PRI HIE, AR R, 1,5- =8 hk-3- L R
B A B degree fH KA fl 8 FH A R R A B -1
(trypsin-1, PRSS1). Hi%IEHE GH & -2
(prostaglandin G/H synthase 2, PTGS2). # IfiLFf 5
( prothrombin, F2). Ai%I R E GH & -1
(prostaglandin G/H synthase 1, PTGS1). utBA7ES}
Z: )1 SRS & -80S 2, 1 AMEE YT
FEBAEH T2, 1 MESREN 52 MeE
MK HEAER
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Fig. 1 Compound-target network of SMLHI
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JE sz &% 11 (tyrosine-protein phosphatase non-

receptor type 11, PTPNI11). WA —4E LA AHE-3
(nitric oxide synthase 3, NOS3). & Eff7I 2 WL HH
248 M1 (muscarinic acetylcholine receptor M1,
CHRM1). CHRM2, [A]iixX JIANEE st A B
betweeness 8, 12 1S BESHIAHOCHE 55 PPI M
25 OB i A PSR KR TTD S8k
B, WOEFTZ ) B G A FH ) 32 B8 SR B A
AR LR SR FUR F PR E S, AR 3.
3.4 GO INEEEHED

Xt DAVID & &3 AA B MR X (FDR<
0.05) AEM IR AT 0 dr, b R A
A FRALHE IR R o AR R . R R RO (1Y)
B EIRR ARG TR EETUKME. 4HRshE
JRorfid IR RS ARG TE . MRS T 4
RE. P, B IR WS T
REAIRBE N DIE IS B EIRERE S &8 NIk
TETE. ARG A MRS A RSN A B TEE )
fe; S 51404 A 4EEIBE . MM X . gH A
MR A R (B 3D,



= 2610 -

¢ %% Chinese Traditional and Herbal Drugs 2f 49 % %5 11 ¥ 201846 A

CENERAZ—— CSNEZAL
0Ll |_.-" BOLIAL
AR —aERIR]

AKRIAL

L0 F % BIER R betweeness (B A /NEI K
Color from light to dark represents the value of betweeness from small to large

2 AB)IERESRIES PPI WL
Fig. 2 PPI network of SMLHI
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Table 3 Main targets and counter-diseases of SMLHI

HEA BRI

PRSS1 BENG . GEIM RS R, I

PTGS1 s, B/RFGERTG . PR, BE SRS PRI AR,
PIF . RAE. 2 BURE R

PTGS2 KATH . BRIUFERF RGBT, 9K

F2 DG BLMLFERE . O . OURERE. O
D2 g ) N e S 1

SRC il

MAPK-1 G548, IS Fpes

MMP-9 iR, %, FRL KRR

MAPK-14 filifsifi. B, SRR 'K EE. RMHE
Wi EOR B IRI B

BCL-2 Peiged . WL 40 22 AL

MMP-1  SET54%. BRI, BTF2. BEIRIEE . RXIER
5%

PTPN11  fidgd

NOS3 TR OB B CUESE. sk

CHRM1  FAI/RIHFERIR . IAENPEAS . 181 B 28 1 At
M RGERIR . Ko ZLE
CHRM2  FAI/RIRAFERIR . JebCodpg BENG . EE. JRICEE

35 KEGG BEE&ES

FF2 )1 B SHE PP1I 48R 71 ANERELE
27 7% KEGG % I & R E R (P<0.0D), KE
R IE 4. BHSEKR/IMUERZZE R L E £
R 2D, SEPeZE AR R R 1% 400
I E ERER . EEREE S HEEENEEE
() 3 B 2 . P2 T A - 2 A A BLARE B 5 aE i
(neuroactive ligand-receptor interaction). 455115
SiEEE (calcium signaling pathway ). JHBHAE 5 fifif=
S (cholinergic synapse). cGMP-PKG 155 i
% (cGMP-PKG signaling pathway ). Ifil /)N ¥ 4 3%
(platelet activation) . WifT#H£2(5 5 iK% (retrograde
endocannabinoid signaling). &l Cytoscape Z3/iX
6 2%IE % (10 -l PR N 2, 25 R ILKE 5.
36 AENIBRIF R MM ARESD SRC.
MAPK-1 mRNA Fik#I50d

FRALZH K R S 4143 SRC.MAPK-1 mRNA %
B R TRFARH (P<0.05), £idfH2)
BRI AL B 2 KR SRC. MAPK-1
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Fig. 3 Barplot diagram of GO annotation enrichment of SMLHI
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hsa04151: PI3K-Akt signaling pathway - @
hsa05133: pertussis 4 e
hsa05145: toxoplasmosis - ®
hsa05330: allograft rejection 4 .
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hsa04726: serotonergic synapse - 3 .
hsa04610: complement and coagulation cascades - L) ®
hsa05020: prion diseases - - ™Y
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has04261: adrenergic signaling in cardiomyocytes - o P
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hsa04915: estrogen signaling pathway - °
hsa00330: arginine and proline metabolism + o
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hsa05033: nicotine addiction - ]

hsa05142: chagas disease (American trypanosomiasis) -

L J
hsa04723: retrograde endocannabinoid signaling - e
hsa04611: platelet activation - o
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hsa04725: cholinergic synapse - ®
hsa04020: calcium signaling pathway - Y
hsa04080: neuroactive ligand-receptor interaction - @

0.025 0.050 0.075 0.100 0.125
EHERT

4 AS5)IIEREFRAXER KEGC ERSEE
Fig. 4 Bubble diagram of KEGG enrichment of SMLHI
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Fig. 6 Effect of SMLHI on expression level of SRC and
MAPK-1 mRNA in hippocampal paltissue of rats with

cerebral ischemia
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