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Abstract: In this study, the model of Propionibacterium acnes/lipopolysaccharide (P. acnes/LPS) -induced
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acute liver injury in mice was employed to investigate the protective effects of Fuzheng Yanggan Fomula (FYF)
on acute liver injury. The effects of FYF on the contents of alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), and interleukin-14 (IL-1p) in the serum, and the levels of malondialdehyde (MDA), oxygen radical
absorbance capacity (ORAC), and glutathione (GSH) were examined in the livers of mice treated with P. acnes/
LPS; The protein expression levels of Nod-like receptor protein 3 (NLRP3), apoptosis-associated speck-like protein
containing a CARD (ASC), cysteinyl aspartate specific proteinase-1 (caspase-1), and IL-14 in liver tissues were
detected by Western blot; Furthermore, hematoxylinendash-eosin (HE) staining, terminal deoxynucleotidyl trans-
ferase dUTP nick end labeling (TUNEL) staining, and immunohistochemical assay were used to observe patho-
logical changes, apoptosis index, and inflammation infiltration of the liver tissue sections. All animal welfare and
experimental procedures were followed by the Animal Ethics Committee of Jinan University. We conclude that
FYF could alleviate P. acnes/LPS induced pathological damage and inflammatory infiltration in the liver of mice.
Meanwhile, FYF decreases the contents of ALT, AST, IL-15, and MDA, increases the contents of ORAC and GSH,
and downregulates the expression of caspase-1 and IL-1f proteins. Collectively, these findings suggested that FYF
could alleviate P. acnes/LPS induced acute liver injury in mice by inhibiting the activation of NLRP3 inflamma-
some, which provides a theoretical basis and a new drug target for the prevention and treatment of liver injury.
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Figure 1  Effects of Fuzheng Yanggan Fomula (FYF) on the

body weight and liver index in P. acnes/LPS mice. A: Body weight
of mice; B: The percentage of liver of body weight of mice. Data
P<0.001 vs control group; #P<
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0.01 vs P. acnes/LPS group. P. acnes: Propionibacterium acnes;
LPS: Lipopolysaccharide; MCC950: A specific inhibitor of NLRP3
inflammasome; F-H: High-dose FYF; F-L: Low-dose FYF
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Figure 2 Effects of FYF on the levels of serum ALT and AST in
P. acnes/LPS mice. A: The levels of serum ALT in mice; B: The
levels of serum AST in mice. Data are expressed as X £ s (n = 8).
"P<0.001 vs control group; **P<0.001 vs P. acnes/LPS group.
ALT: Alanine transaminase; AST: Aspartate aminotransferase
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Figure 3  The effects of FYF on pro-inflammatory cytokines in
P. acnes/LPS-stimulated mice. The levels of IL-18 and TNF-« in
the livers were determined by enzyme linked immunosorbent assay
(ELISA). A: The levels of IL-14 in mice; B: The levels of TNF-«a
in mice. Data are expressed as X + s (n = 8). “*P<0.001 vs control
group; *P<0.05, #P<0.01, #*P<0.001 vs P. acnes/LPS group. IL-15:
Interleukin-18; TNF-a: Tumor necrosis factor-a
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Figure 4 Levels of MDA, GSH, and ORAC in livers. A: The levels of GSH; B: The levels of MDA, C and D: The evaluation of direct anti-
oxidant capacity of FYF by in vitro ORAC assay (C) and the statistical analyses (D). AAPH, 1 mmol-L*; Trolox, 20 ymol-L*; F-L, 10 pmol-L*%;
F-H, 20 umol-L; MCC950, 20 umol-L. Data are expressed as x + s (n = 8). ““P<0.001 vs control group; #P<0.01, *#P<0.001 vs P. acnes/
LPS group. MDA: Malonaldehyde; GSH: Glutathione; ORAC: Oxygen radical absorbance capacity; AAPH: 2,2'-Azobis-2-methylpropion-

amidine dihydrochloride; Prot: Protein
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Figure 5 Histopathological analyses of hematoxylinendash-eosin (HE) staining. A: HE staining images of liver sections; B: Hepatic injury

scores of liver sections. Scale bar: 50 um. Data are expressed as x = s (n = 5).
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Figure 6 Effects of FYF on hepatocyte death in P. acnes/LPS
treated mice. A: Representative photographs of terminal deoxynu-
cleotidyl transferase dUTP nick end labeling (TUNEL) staining
assay of liver tissue sections; B: The apoptosis index was generated
by counting the numbers of apoptosis cells in different treatments
in three randomly selected regions. Scale bar: 50 um. Data are
expressed as x + s (n = 3). "P<0.001 vs control group; **P<0.001
vs P. acnes/LPS group
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Immunostaining of liver sections for F4/80 after P. acnes/
LPS and FYF administration. A: Representative photographs of
immunostaining assay for F4/80 of liver tissue sections; B: Relative
intensity of F4/80-positive in liver was calculated by Image J
software. Scale bar: 50 um. Data are expressed as X s (n = 3).
"P<0.001 vs control group; #*P<0.001 vs P. acnes/LPS group
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I 57 52 A1 MCCO50 ) i 2 35 #1il] NLRP3 4 i /)N 445 1)
H sy caspase-1 A1 IL-18 85 H ) FR14 T 1 (P<0.05).
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Figure 8 FYF inhibited the activation of NLRP3 inflammasome
in mice treated with P. acnes/LPS. Western blot analyses of
NLRP3 (A), ASC (B), pro-caspase-1 and caspase-1 (C), and pro-
IL-14 and IL-1p (D). Western blot images are the representative
results of one mouse in each group of three mice, and the relative
intensity analyses are the statistic results of three mice. Data are
expressed as X + s (n = 3). “P<0.01, “"P<0.001 vs control group;
“P<0.05, #P<0.01, **P<0.001 vs P. acnes/LPS group. NLRP3:
Nod-like receptor protein 3; ASC: Apoptosis-associated speck-like
protein containing a CARD; Caspase-1: Cysteinyl aspartate specific
proteinase-1
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