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Research on protective effects of bifendate on metabolic dysfunction — associated
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Abstract; Objective

mechanism of bifendate against methionine — choline — deficient ( MCD)

To explore the protective effects and potential

diet — induced metabolic dysfunction — associated steatotic liver disease
(MASLD) in mice. Methods A total of 24 male C57BL/6] mice were
randomly divided into control group, model group, and experimental

group. The model group was fed with MCD diet to establish the MASLD
model , while the experimental group received bifendate (300 mg - kg™")
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in addition to the MCD diet. After 6 weeks, liver pathology was assessed using Hematoxylin — Eosin ( H&E) and Oil

Red O staining. Hepatic triglyceride ( TG ) content, serum lipopolysaccharide ( LPS) and serum alanine
aminotransferase ( ALT) levels were measured using assay kits. Gut microbiota composition and diversity were analyzed
by high — throughput sequencing. The relative expression levels of the intestinal tight junction protein ZO —1 and
Occludin were detected by Western blot. Results  Oil Red O staining revealed that the number and degree of
hepatocellular steatosis were significantly reduced in the experimental group compared to the model group. The MCD
diet successfully induced steatohepatitis in mice, characterized by significantly increased hepatic TG, serum ALT, and
14.58 ), (231.29 + 20.26),
(190.39 £29.33) wmol - g~' for the control, model and experimental groups, respectively; serum ALT levels were
(52.04 +£16.80), (219.74 +123.37) and (31.68 +10.70) TU « L', respectively; serum LPS levels were
(0.89 +0.57), (4.01 £0.65) and (0.52 £0.25) EU - mL™", respectively. The relative expression levels of ZO — 1
were 1. 00 £0. 94, 0.06 0. 03 and 0. 25 +0. 27, respectively, and for Occludin were 1. 00 £0. 57, 0. 06 0. 03 and

0.15 £ 0. 15, respectively. Compared with the model group, the experimental group showed statistically significant

marked hepatocellular steatosis. Hepatic TG contents were ( 66.43 = and

differences in all the aforementioned indicators (P <0.05, P <0.001). Bifendate intervention significantly reduced
serum ALT and hepatic TG levels and markedly alleviated the extent and severity of hepatocellular steatosis. Regarding
the gut — liver axis, bifendate significantly improved the diversity and richness of the gut microbiota in model mice,
particularly increasing the relative abundance of Bilophila and Desulfovibrio, genera closely related to bile acid
metabolism. Furthermore, bifendate intervention significantly up — regulated the expression of intestinal tight junction
proteins and decreased serum LPS levels. Conclusion Bifendate can effectively ameliorate MCD diet — induced
steatohepatitis in mice. Its protective mechanism is closely related to the regulation of the gut — liver axis, including
remodeling the intestinal flora structure (increasing the relative abundance of Bilophila and Desulfovibrio) , enhancing
intestinal barrier function (upregulating tight junction proteins, reducing serum LPS), and potentially affecting bile

acid metabolism.

Key words: bifendate ; metabolic dysfunction — associated steatotic liver disease; gut — liver axis; protective effect
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TG ¥4 T XA () P <0.05) , i 24 /)N Y

Control Model Experimental

B 1 JpAKH gtk (H&E) AL O G ik Aal
Figure 1
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IFREHI L, RIS E R IO LG W42 W1, w] DL AT
2R M SBRRE S 5 B R AR A IR R s ST A L
T L R = Y R S AR W D AR 4 A A
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i AT R by SR R EEI B 2\ N N SRR = DEAN
GRRTHUER , g2 P X5 e (s BE S W s
W, UL N ARTURR,, 478 HE RE S 25 R AT 400
PRI S 07 4 A MR I A2 1
2 BREWEsXT MASLD #2241\ iR B7 18 = B R R = 1E
A

MCD TR 6 JilJa , W4 o ZHEPETER( Chao 45 %k
I Shannon $5%80) M2 AL, 450 W, AR A 1 18
TR AR R B3 1 25 (TR AR (3P < 0. 001)
11 BB O P D) A S Bl 3/ B0 3 T 1 22 R AR A
FE(H P<0.001), LK 2, 16S rRNA M7 B~ , 1
[ 17K/ U 38 T A LA TS BE BT 1] ( Firmicutes , F) 1541
FFH ] (Bacteroidetes , B) Jg 32, MCD £ i 455 51 41
F/B AR 25 T e, 3R/ 1A 17 52 B T A%, M T A
BB T i F/B (T, 22— 2w
s, FeWIHXT MCD AR 51k A Bl #H 2K 5 H A7 3 7

R 3 A/DNRUMTE A 9E ZEE CALT) FHFH 3 =H5 (TG) 7K

T R (5 £ 5)
Table 1 Comparison of serum alanine aminotransferase ( ALT)

and liver triglyceride(TG) levels in three groups of mice(x +s)

Group ALT(IU - L7Y) TG(pmol - g=')
Control 52.04 = 16. 80 66.43 £14.58

Model 219.74 +123.37* 231.29 +20. 26 *
Experimental 31.68 £10. 70" 190. 39 £29. 33#

Control group:0.5% CMC;Model group:0. 5% CMC ; Experimental group:

-1 once a

Intragastric administration of bifendate suspension 300 mg - kg
day ; Compared with control group, * P < 0.05 ; Compared with model

group,*P <0. 05.

Control Model
AT TR R N BT

Assessment of liver pathology in mice from different groups by hematoxylin — eosin staining( H&E)and Oil Red O staining( x200)
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Figure 2 o — diversity indices of gut microbiota in three groups
of mice

Compared with control group, *** P < 0.001; Compared with model

group, ** P <0. 001.
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Abundance on genus level/%

Control
/N B 38 v H B R ( Bilophila ) F1 B %5 98 1H B
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Figure 3

Control

Model Experimental Model Experimental

A 3

Relative abundances of Bilophila and Desulfovibrio of
gut microbiota in mice

Compared with control group, * * P <0.01, " ** P <0. 001 ; Compared with
model group, *P <0.05," P <0. 001.
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zo-1 [T - ! e | 170kpa
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o S| 2 5
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Figure 4  Relative expression levels of intestinal tight junction
proteins in three groups of mice detected by Western blot

Z0 —1: Zonula occludens — 1.
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Figure 5  Serum lipopolysaccharide (LPS) levels in three groups

of mice
Compared with control group, *** P < 0.001; Compared with model
group, " P <0. 001.
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