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Abstract: Objective Based on the nucleotide-binding oligomerization domain (NOD)-like receptor 3 (NLRP3) signaling pathway,
the mechanism of Huangqi Chifeng Tang (HQCFT) on metabolic associated fatty liver disease (MAFLD) mice was studied. Methods
Thirty-two C57BL/6J mice were fed with a mixture of high-fat diet and basic diet. Over a period of 10 d, the proportion of the basic
diet was gradually reduced and the proportion of the high-fat diet was increased to achieve an adaptive transition feeding. Then, the

mice were fed with the high-fat diet for 12 weeks. Eight mice in the control group were given normal diet. The mice were randomly
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divided into four groups: the model group, the Ato (positive drug, 0.005 g-kg™!) group, and the low and high doses of HQCFT (1.95

and 3.90 g-kg™") groups. From the 13th week, each dose of HQCFT and Ato was ig given for 28 d, while the control group and the

model group were given the same amount of 0.9% sodium chloride solution. The general condition of the mice was observed; liver

tissues were stained with hematoxylin-eosin (HE) and oil red O; Serum total cholesterol (TC), triglyceride (TG), low-density

lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), alanine aminotransferase (ALT), aspartate

aminotransferase (AST), interleukin-1f (IL-1B) and IL-18 contents were detected by kits; Western blotting was used to analyze the

expression of p-NF-kB/NF-kB, NLRP3, cysteinyl aspartate-specific protease-1 (Caspase-1), and ASC proteins in the liver; the seven

active components in HQCFT (paeonol glycoside, paeonol, anthocyanidin glucoside of sophorae, sophorin, anthocyanidin,

sophoroside, astragaloside) and the core targets [NLRP3, Caspase-1, apoptosis-related speck-like protein (ASC), NF-kB] were

subjected to molecular docking using Auto Dock software. Results Compared with the control group, the model group showed

significant reduction in activity level, hair adhesion, increased food intake during the modeling period, a certain decrease compared to

the control group after successful modeling, significantly more foul-smelling feces, and increased body weight; Liver tissue showed
obvious fat vacuoles and inflammatory infiltration; The contents of serum TC, LDL-C, HDL-C, AST, ALT, IL-1B, and IL-18
significantly increased, and the protein levels of p-NF-kB/NF-kB, NLRP3, Caspase-1, and ASC in liver tissue significantly upregulated

(P <0.05,0.01) compared with the model group; compared with the model group, mice in the HQCFT group improved their condition,

had lower body weight, significantly improved lipid deposition in liver tissue, reduced inflammatory infiltration, and significantly
lower serum TC, LDL-C, HDL-C, AST, ALT, IL-1p, and IL-18 levels, and significantly downregulated the protein levels of p-NF-
kB/NF-xB, NLRP3, Caspase-1, and ASC in liver tissue (P < 0.05, 0.01). Molecular docking showed that the active components of
HQCFT, such as peucedane glycoside, peucedanin, anthocyanidin glucoside, penicilin glycoside, anthocyanidin, penicilin, and
astragaloside IV, had high affinity with ASC, NF-«xB, Caspase-1, and NLRP3. Conclusion HQCFT can significantly improve lipid

deposition in the liver of mice with MAFLD induced by high-fat diet, and is closely related to its inhibition of the inflammatory

response induced by NLRP3 inflammasome.
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Fig.2 Effect of HQCFT on lipid deposition in liver tissue of MAFLD mice (Oil red O staining, x100)
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Fig.3 Effect of HQCFT on hepatic pathological morphology in MAFLD mice (HE staining, x100)
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Table 1 Effect of HQCFT on serum lipid levels in MAFLD mice ( X s, n=38)

2 FltE/(g kg™ TG/(mmol-L™") TC/(mmol-L™")  LDL-C/(mmol-L!)  HDL-C/(mmol-L™")
POty — 0.80+0.06 2.934+0.07 0.90+0.34 0.49+0.08
Y — 0.90+0.13 7.71+1.08" 2.66+0.03" 1.40+0.11"
HQCFT 1.95 0.84+0.32 3.3240.26" 0.96+0.25% 0.58+0.06"
3.90 0.80+0.23 3.02+0.28* 0.92+0.14# 0.52+0.05%
Ato 0.005 0.85+0.45 3.09+0.17# 1.0540.16" 0.56+0.10%

SRS "P<0.01; SHIALE: #P<0.01,
**P<0.01 vs control group; P < 0.01 vs model group.

%2 HQCFT X MAFLD /N ATINEERISINE (X L5, n=8)
Table 2 Effect of HQCFT on liver function in MAFLD

mice ( X £s, n=38)

ikl ) )
20531 . AST/(U-L™Y) ALT/(U-L™)
(g'keg™h
papiict — 85.80+6.37  46.55+6.32
i — 116.84+8.46* 82.95+9.21"
HQCFT 1.95 99.82+6.63"  79.59+4.67
3.90 94.58+8.74*  67.1615.46"
Ato 0.005 94.40+5.20" 60.28 +8.75"

EX AR "P<0.05; SHAAE. “P<0.05.
*P < 0.05 vs control group; P < 0.05 vs model group.
3.6 HQCFT % MAFLD /iR I35 4 RE E F RS20
LR LA, A ZE /N BRI A REA T AR AR
IL-18. IL-18 ¥ B EFE (P<0.01) ; SR

%, HQCFT &4/ MR IL-1B. IL-18 /K-F 2%
FE% (P<<0.05. 0.01) . Z5HE LK 3,

%3 HQCFT ¥} MAFLD /)R I 55 SREE F7K F A9 520
(X x5, n=8)
Table 3 Effect of HQCFT on serum inflammatory factors
in MAFLD mice ( X £s, n=38)

5 Fiilpeivs IL-1p/ IL-18/
(g'kg™) (ng'L™") (ng'L™)
it — 14.8942.33 21.2743.45
it — 31.06+2.21"  61.34+3.67"
HQCFT 1.95 29.04+1.28 56.94+2.70
3.90 25.83+1.39%  5472+4.52¢
Ato 0.005 23.4941.05%  542341.78%

HXHRALEES: "P<<0.01; SIRAALLE: *P<<0.05 *#P<0.01.
**P<0.01 vs control group; P <0.05 *P<0.01 vs model group.
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Fig. 4 Visualization of molecular docking between active components and core target proteins
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Fig. 5 Binding energy of molecular docking between active components and core target protein
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NLRP3 1.18X10°

ASC 2.2X10*

4.7X10

Caspase-1

GAPDH 3.6x10*

Xof i ki) 1.95 3.90 Ato
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Caspase-1 EERIA
Fig. 6 NF-kB, p-NF-kB, ASC, NLRP3, and Caspase-1

protein expression in mice liver tissue

# 4 HQCFT Xf MAFLD /MRATRERE R SHH X ERRIEMFM (X £5,n=3)
Table 4 Effect of HQCFT on expression of liver lipid metabolism-related proteins in MAFLD mice ( X £s, n=3)

2H 3] HlE/(g'kg™) p-NF-kB/NF-«B NLRP3/GAPDH ASC/GAPDH Caspase-1/GAPDH
Xf HE — 0.42+0.10 0.42+0.04 0.41+0.01 0.35%0.09
LAY — 0.87+0.17* 0.66+0.09" 0.61+0.08** 0.60+0.06™
HQCFT 1.95 0.86+0.07 0.61+0.09% 0.53+0.07 0.49+0.06
3.90 0.52+0.12# 0.49+0.08* 0.44+0.07% 0.38+0.05%
Ato 0.005 0.76+0.11 0.43+0.09* 0.47+0.04" 0.41+0.07%

Hxg4lti: *P<0.05 **P<0.01; SR "P<0.05 *P<0.01,

"P<0.05 **P<0.01 vs control group; *P <0.05 *P<0.01 vs model group.
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