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Mechanisms of Mahuangjiazhu Decoction for Treatment of Rheumatic
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Abstract: Objective To analyze the possible targets of Mahuangjiazhu Decoction for treatment of rheumatic heart
disease by network pharmacology. Methods The active ingredients and targets of Mahuangjiazhu Decoction for the
treatment of rheumatic heart disease were screened out from Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) , GeneCards and OMIM database. The target network for active
ingredients of Mahuangjiazhu Decoction— rheumatic heart disease targets was constructed by Cytoscape 3.7.0
software, and the target interaction network was established by STRING database and then analyzed by Network
Analyzer. Finally, the gene ontology (GO) biological process analysis and Kyoto Encyclopedia of Genes and
Gnomes (KEGG) pathways enrichment analysis was carried out by the biological information annotation database.
Results A total of 120 active ingredients of Mahuangjiazhu Decoction for treatment of rheumatic heart disease were
predicted and screened out, including 22 from Herba Ephedrae, 6 from Ramulus Cinnamomi, 16 from Semen
Armeniacae Amarum, 88 from Radix Glycyrrhizae and 4 from Rhizoma Atractylodis Macrocephalae (the active
ingredients duplicated between drugs). A total of 103 targets of active ingredients were obtained. The results of GO
biological process of Mahuangjiazhu Decoction treatment for rtheumatic heart disease showed that it was related to

chemical stimulus, oxidative stress, inflammation, and so on, and the results of KEGG pathway enrichment
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analysis showed that it was mainly related to interleukin 17 (IL-17) signaling pathway, tumor necrosis factor
(TNF) signaling pathway, Toll- like receptor (TLR) signaling pathway, T helper cell 17 (Th17) cell
differentiation, T cell receptor (TCR) signaling pathway, and so on. Conclusion The mechanisms of
Mahuangjiazhu Decoction for treatment of rheumatic heart disease were that the flavonoid from Mahuangjiazhu
Decoction plays a role in anti— inflammation to protect cardiac muscle cells through reducing prostaglandin—
endoperoxide synthase 2 (PTGS2) and protein kinase B alpha (AKT1) — mediated oxidative stress, decreasing
expression of inflammatory factors such as nitric oxide synthase 2 (NOS2) , peroxisome proliferative activated
receptor gamma (PPARG) , interleukin 6 (IL-6) , interleukin 8 (IL-8, CXCL8), mitogen—activated protein
kinase 3(MAPK3), and intervening immune and inflammation signaling pathways such as IL.-17, TNF, TLR,

Th17, TCR.

Keywords: Mahuangjiazhu Decoction; rheumatic heart disease; oxidative stress; immune; inflammation;

network pharmacology
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Table 1 Data of active ingredients from Mahuangjiazhu
Decoction for rneumatic heart disease
ikt G E %y OB(%) DL
JBR#  (+)-catechin 54.83 0.24
(+)-leucocyanidin 37.61 0.27
24—ethylcholest—-4—en—-3-one 36.08 0.76
beta—sitosterol 3691 0.75
campest—5—en—3beta—ol 37.58 0.71
delphinidin 40.63 0.28
diosmetin 31.14 027
eriodictyol 71.79 0.24
genkwanin 37.13 0.24
herbacetin 36.07 0.27
kaempferol 41.88 0.24
leucopelargonidin 5797 0.24
luteolin 36.16 0.25
mandenol 42.00 0.19
naringenin 59.29 0.21
pectolinarigenin 41.17 0.30
poriferast—5—en-3beta—ol 3691 0.75
quercetin 46.43 0.28
resivit 30.84  0.27
stigmasterol 43.83 0.76
taxifolin 57.84 0.27
truflex OBP 4374 0.24
R (-)-taxifolin 60.51 0.27
beta—sitosterol 3691 0.75
sitosterol 3691 0.75
(+)—catechin 5483 0.24
ent—epicatechin 48.96 0.24
taxifolin 57.84 0.27
WA~ estrone 53.56 0.32
11, 14-eicosadienoic acid 39.99 0.20
sitosterol 3691 0.75
stigmasterol 43.83 0.76
gondoic acid 30.70 0.20
CLR 37.87 0.68
mairin 55.38 0.78
(+)—catechin 54.83 0.24
glycyrol 90.78 0.67
spinasterol 4298 0.76
licochalcone B 76.76  0.19
liquiritin 65.69 0.74
glabridin 5325 047
phaseol 78.77 0.58
machiline 79.64 0.24
1-SPD 87.35 0.54
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Figure 1 Network of single Chinese herb in
Mahuangjiazhu Decoction—active ingredient—target
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endothelial growth factor A, VEGFA), H4HiEN28
(interleukin 8, 1L-8, X FKCXCL8),
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Figure 2 Protein—protein interaction network of

rheumatic heart disease treated by Mahuangjiazhu
Decoction

2.4 GOEWIEMKECCHEBEESHT K3, 4
S5 IR RRE AR GRS W OB GO 44
IRRAALEAL AN . EARI) . RIEAE SR Z A%
H; HKEGG ®EHEMEA AN E17(L-17)1F
S MR RIEIR T (TNF) {5 S 3@ 5 . Toll #:5Z
R (TLR)fF 5@ . SHBIYE T 400 17(Th17) A 7
L pg . TAMAZ A (TCRE S

Top 20 of GO terms Enrichment

cellular response to chemical stimulus @
response to oxygen-containing compound L 2
response to organic substance [ ]
response to chemical .

response to lipid L 2
cellular response to organic substance [ ]
cellular response to oxygen-containing compound . GeneNumber
response to cytokine ° 30
E cellular response to cytokine stimulus * EQ()
& response to toxic substance .
S response to external stimulus L 2 7l°g10(P1‘é)
response to stress { @) 45
cytokine-mediated signaling pathway . 40
response to inorganic substance . 35
inflammatory response .
response to abiotic stimulus -

response to reactive oxygen species
response to oxidative stress
response to organic cyclic compound .
response to drug -
002 004 006 008 010 o012

Rich Factor

B3 EMER S X EEERA GO £ B 5 17
Figure 3 GO biological process analysis of active
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Figure 4 KEGG signaling pathway enrichment analysis
of active ingredient—-matched target
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