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Abstract: Objective  To explore the main active ingredients of Ganzaoning (H %), and predict and verify its main material basis
for treatment of non-alcoholic fatty liver disease (NAFLD). Methods Ultra-high performance liquid chromatography-quadrupole
time-of-flight tandem mass spectrometer (UPLC-Q-TOF-MS/MS) was used to determine the chemical composition of Ganzaoning
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Decoction. Network pharmacology was used to search for active ingredients and potential targets of Ganzaoning, drug targets and
NAFLD-related targets were taken the intersection, protein-protein interaction (PPI) and gene ontology (GO) function enrichment
analysis and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were performed. The effect of Ganzaoning
Decoction and (S)-N-coclaurine, (R)-N-coclaurine, N-desmethylame, O-nornuciferine, (—)-epicatechin, N-nornuciferine on NO levels
in supernatant of RAW264.7 cells were investigated; Effect of Ganzaoning Decoction and N-nornuciferine on survival rate of
RAW264.7 cells were investigated. Results A total of 96 main peak components were identified from Ganzaoning decoction, 31
active ingredients of Ganzaoning in treatment of NAFLD and 42 corresponding targets were identified by network pharmacology,
nitric oxide synthase 3 (NOS3), interleukin-6 (IL-6) and other targets had a strong correlation. Ganzaoning in treatment of NAFLD
mainly involved advanced glycation end products (AGEs) and its receptor for advanced glycation end products (RAGE) pathway,
programmed necrosis and other pathways. Ganzaoning Decoction had a good anti-inflammatory activity, and N-nornuciferine may be
a key component of its anti-inflammatory effect. Conclusion Ganzaoning has the characteristics of multiple components and
multiple targets in the treatment of NAFLD, and its pharmacodynamic material basis is related to anti-inflammation.

Key words: Ganzaoning; non-alcoholic fatty liver; ultra-performance liquid chromatography coupled with quadrupole time-of-flight
tandem mass spectrometry; network pharmacology; N-nornuciferine
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Fig. 1 Extraction ion chromatogram of Ganzaoning Decoction in positive ion mode (A) and negative ion mode (B)
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Fig. 3 “Traditional Chinese medicine-ingredient-target-pathway” network
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Fig. 4 PPI network of Ganzaoning in treatment of NAFLD
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Fig. 6 GO analysis of Ganzaoning in treatment of NAFLD
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cellular response to lipopolysaccharide 36.07% —

extrinsic apoptotic signaling pathway 16.39% ——— T —

— smooth muscle cell migration 1.64%
——__secondary alcohol metabolic process 1.64%

~_regulation of insulin secretion 3.28%
— cellular amino acid catabolic process 4.92%
- “female pregnancy 4.92%

~negative regulation of gene silencing by miRNA 4.92%

response to lipopolysaccharide 4.92%

—response to starvation 4.92%

~—————response to reactive oxygen species 16.39%

7 ClueGO BP EE 7 #i
Fig. 7 ClueGO biological process enrichment analysis
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WA U A 40 i 2, 25 PA502D6 (cytochrome P4502D6,
CYP2D6) [iff2l,

PR 28 24 B 7 o A R ILH AU TR TT NAFLD )3
PERRr R ER B g AR, 454 PPI
ST R IL-6. TNF. PPARG. CCL2. NOS3 Z5#!
KR . HFFCRIL, NAFLD FEAS 220 40
HFEEERE T N AR S AR I I 5 1 o IR D 20
ZUh I IL-6 1 TNF-a &iA0RY, fgf3s
P (1 S A4 LT 107 T2 8 R AR AT R TS 28 4 ik R
T IL-62, NAFLD 4% K71 o A48 5 i 17 A2 1k
AR R AR (W1 TNF-a. 1L-6) KB,
S NAFLD Fi A RERE B 25 175 HH TNF-a 77 2
T+ =24, PPARG 2 15 I 7 4 i 3« BRI Z A
TR RO AR A% 2 AR, 7 NAFLD kA= #i1a],
JERER CCL2 R H 2 ARFRIA B, (et Enedniu s
B TR AE RN 1 A0 i 7 1281

KEGG &7 #TH & TRJ7 NAFLD F 2598



¢EH 20214E6 7 $52% H 128  Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

201

—~ 15 3

L

E’ 10

S 5 o

S
0 , , —

-6 -5 —4 -3

—5- IgC  N-2& H A7

* 3599 »
251
& 204
=
5 15
g
= 101
o
=z 54
. .
0 T T T T T
4.0 -3.0 -2.0
lgC H#&F

9 AEFIE N-EREEIHRAEET KRR RAW264.7 208 E5E&+ NO KFERIFNT
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RAW?264.7 cells
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