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ABSTRACT Obijective To explore the mechanism of activating blood and removing stasis of Naoxintong
Capsule by using metabolomics strategy and network pharmacology. Methods Twenty-four rats were randomly
divided into blank group, model group and drug group, 8 in each group. Drug group was gavaged Naoxintong
Capsules at a dose of 1.5 g/kg, blank group and model group were gavaged with a equal volume of 0.5% sodium
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carboxymethyl cellulose solution, 1 time in the morning and 1 time in the evening, 7 times in totally. On the third day
of the experiment, the model group and the drug group were given adrenaline twice at the dosage of 0.8 mg/kg to
establish the acute blood stasis model after fifth gavaged. Ultra high performance liquid chromatography-quadrupole-
time of flight-mass spectrometry technology was used to analyze the plasma metabolic profiles of rats. Progenesis
Ql and Simca-P were used for multivariate statistical analysis and differential endogenous metabolite screening,
and metabolic pathways were analyzed by MetaboAnalyst database. The targets of endogenous metabolites were
screened by MBRole 2.0 database, and the main active components of Naoxintong Capsule and their targets were
screened by network pharmacology method. The network of endogenous metabolite, target, and active components
of Naoxintong Capsule was constructed by Cytoscape. Results Compared with the blank group, 6 potential
differential endogenous metabolites including leukotriene A4, 21-deoxycortisol, 7 o -hydroxy-3-oxo-4-cholestenoate,
17 « , 21-dihydroxypregnenolone, sphingosine 1-phosphate and chenodeoxycholic acid were identified in model
group, involving 4 metabolic pathways of arachidonic acid metabolism, steroid hormone biosynthesis, primary
bile acid biosynthesis and sphingolipid metabolism. The 47 active components in Naoxintong Capsule could activate
blood and remove stasis by regulating the 4 differential endogenous metabolites ( leukotriene A4, 21-Deoxycortisol,
Sphingosine 1-phosphate and Chenodeoxycholic acid ), involving arachidonic acid metabolism, steroid hormone
synthesis, and sphingolipid metabolism. Conclusion The mechanism of Naoxintong Capsule in activating blood and
removing stasis is interpreted by metabolomics and network pharmacology, providing a basis for the in-depth study of

Naoxintong Capsule and provides a new idea for the study of the mechanism of action of Chinese patent medicine.

KEYWORDS Naoxintong Capsule; activating blood and removing stasis; ultra high performance liquid

chromatography-quadrupole-time of flight-mass spectrometry; metabolomics; network pharmacology
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R3O e v 2 B PR 2 S R ) SO AT RORR ) R0 28 41 4 M S
Hk B e e pa | |50 L
C02528 6 0.25 0.30 0.25 Senkyunolide A 2 000 024 1.00
C05497 3 0.02 029 0.58 Salvianolic acid F 2 003 033 0.52
C00909 2 0.03 0.33 0.52 Kumatakenin 2 003 0.36 0.55
C01120 1 0.00 0.67  0.00 (Z) -Ligustilide 2 000 024 1.00
ALOX5 24 0.56 044 0.10 (E) -Ligustilide 2 000 024 1.00
CYP11B1 10 0.09 0.31 0.40 Senkyunolide M 2 000 024 1.00
CYP11B2 10 0.09 0.31 0.40 O-Phthalic anhydride 2 003 0.36 0.55
CYP17A1 9 017 0.34 0.27 Oleanolic acid 2 002 033 0.55
AKR1C1 9 0.22 0.37 0.22 Senkyunolide C 1 000 0.26 0.00
AKR1C2 8 0.18 0.36 0.23 Mulberroside A 1 000 0.31 0.00
LTA4H 8 0.17 0.34 0.20 Hydroxysafflor yellow A 1 000 0.31 0.00
SLC10A2 4 0.08 024 0.30 7-Hydroxycoumarin 1 000 027 0.00
GBA2 2 1.00 1.00 0.00 Rutin 1 000 0.31 0.00
SLCO1B1 2 0.02 0.23 0.60 Pentagalloylglucose 1 0.00 0.31 0.00
SLCO1B3 2 0.02 0.23 0.60 Calycosin 1 000 0.31 0.00
ABCB11 2 0.02 0.23 0.60 3, 5-Di-O-caffeoylquinicacid 1 0.00 0.26 0.00
Acetyl-11-keto- B -boswellic acid 4 0.16 0.40 0.34 Salvianolic acid A 1 0.00 0.27 0.00
Gallicin 3 0.03 029 0.56 Ononin 1 000 067 0.00
Quercetin-7-O-glucoside 3 0.06 0.37 0.44 Benzoylpaeoniflorin 1 0.00 0.26 0.00
Z-Butylidenephthalide 3 0.02 0.29 0.58 Pratensein 1 0.00 0.31 0.00
4-Hydroxyl-3-butylphthalide 3 0.08 0.32 0.43 Hydroxyl calendic acid 1 0.00 0.31 0.00
Senkyunolide F 3 0.03 0.29 0.56 Trans-Oxyresveratrol 1 0.00 0.31 0.00
3-n-Butylphthalide 3 0.02 0.29 0.58 Formononetin 1 0.00 0.31 0.00
Angelicide 3 012 0.35 0.43 Astragaloside [V 1 0.00 0.19 0.00
Senkyunolide B 2 0.02 0.33 0.55 Soyasaponin | 1 0.00 0.19 0.00
Protocatechuic aldehyde 2 0.00 0.28 0.75 Carnosic acid 1 0.00 0.26 0.00
Benzoic acid 2 0.00 0.28 0.75 Kaempferol-3-O-glucoside 1 0.00 0.31 0.00
Ferulic acid 2 0.03 0.36 0.54 Cryptotanshinone 1 0.00 0.26 0.00
N1-N5- (Z) -N10- (E) -tri-p-coumaroylspermidine 2 0.00 0.19 1.00 Chlorogenic acid 1 0.00 0.31 0.00
Astragaloside I 2 0.00 0.19 0.67 Tanshinone Il A 1 0.00 0.31 0.00
3-Butylidene-7-hydroxyphthalide 2 0.02 0.33 0.55
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