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Abstract: Objective To investigate the effect of dapagliflozin on liver lipid metabolism and gut microecology in mice with
metabolic associated fatty liver disease (MAFLD), and to clarify its potential mechanism. Methods A total of 50 male C57 mice
were randomly divided into Control group, type 2 diabetes+MAFLD group (MAFLD group) , dapagliflozin group (DAPA group) ,
meldonium group (THP group) , and dapagliflozin+meldonium group (DAPA+THP group) , with 10 mice in each group. High-fat

diet combined with streptozotocin was used to establish a mouse model of MAFLD. Treatment outcomes were assessed based on
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histopathology and biochemical parameters such as blood glucose and blood lipid levels, and the transcriptomic and metagenomic analyses
were used to identify differentially expressed genes and the changes in gut microbiota. A one-way analysis of variance was used for
comparison of normally distributed continuous data between multiple groups, and the least significant difference i-test was used for
comparison between two groups; the Kruskal-Wallis H test was used for comparison of non-normally distributed continuous data between
multiple groups, and the Nemenyi test was used for comparison between two groups. Results  Histopathological examination showed that
the mice in the MAFLD group had excessive lipid deposition and hepatocyte steatosis ; compared with the MAFLD group, the DAPA group
had a significant improvement in hepatocyte steatosis , while the THP group and the DAPA+THP group had a less significant improvement
compared with the DAPA group. Compared with the Control group , the MAFLD group had a significant increase in fasting blood glucose (P<
0.05), significant increases in the serum levels of alanine aminotransferase (ALT) , aspartate aminotransferase (AST) , malondialdehyde,
total cholesterol, triglyceride, and low-density lipoprotein cholesterol (P<0.05) , and a significant reduction in high-density lipoprotein
cholesterol (P<0.05). Compared with the MAFLD group, the DAPA group, the THP group, and the DAPA+THP group had significant
reductions in the serum levels of ALT and AST (P<0.05). The results of 16S rRNA sequencing showed that compared with the Control
group, the MAFLD group had significant changes in gut microbiota, with an increase in Firmicutes and a reduction in Bacteroidetes , as well
as reductions in S24-7 and Erysipelotrichaceae and an increase in Lactobacillaceae. The levels of the above flora were upregulated to normal
levels in the DAPA group, the THP group, and the DAPA+THP group. The liver transcriptomic analysis showed that the enriched
metabolic pathways included steroid hormone biosynthesis, bile secretion, inflammatory mediator regulation of TRP, fatty acid elongation,
and lipid biodegradation processes, and the related genes mainly involved the key targets of lipid metabolism such as Acot2, Angptl4,
Sed2, and Npclll. Conclusion  Dapagliflozin can alleviate MAFLD through the pathways such as steroid hormone biosynthesis, bile

secretion , inflammatory mediator regulation of TRP, and fatty acid elongation, as well as by regulating gut microbiota homeostasis.
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Figure 1 Changes of blood glucose of mice
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Figure 2  Staining results of HE and oil red O in liver tissues of mice( X 100)
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Table 1 Biochemical indicators of mice

Fehr Control 41 MAFLD 41 DAPA 4] THP4] DAPA+THPZH  H{H P
ALT(U/L) 85.34 87.33 85.04 85.01 82.56
(84.43 ~ 85.48) (86.66 ~ 87.81)" (3481 ~8540)"  (84.02~8572)"  (81.60~83.59) 2415 <0001
AST(U/L) 16.02 17.21 1621 16.09 15.93
(15.90 ~ 16.15) (16.97 ~ 17.35)" (15.64~1643)”  (1584~1643)"7  (15.66 ~ 16.23)* 20810001
GSH(pmol/L) 65.63 10.42 54.34 85.42 53.13 037 0053
(48.96 ~ 112.15) (833 ~50.69) (53.91~75.17) (5920~ 107.12)  (5095~5599) :
MDA (nmol/mL) 29.39 261.28 41.12 318.91 26.99
(1891 ~44.65)  (244.65~32551)"  (30.52~5325)" (29937 ~35325)"  (15.49 ~30.64) 23:53 <0.001
SOD(U/mL) 19.88 18.62 22.06 19.48 25.14 1935 0001
(19.13 ~ 21.85) (1431 ~21.42) (20.65 ~23.82)% (1891 ~2038)  (23.73~2642)"> 777
TC(mmol/L) 6.89 8.81 727 9.82 7.05
(6.63~17.19) (828 ~10.06)" (6.59 ~7.63)? (9.50 ~ 10.19)? (670~ g46)? 2037 0001
TG (mmol/L) 0.96 1.56 1.07 1.04 0.77
(0.89 ~0.97) (1.49 ~ 1.63)" (0.90 ~ 1.14)? (0.75~1.18)" (073~078)? 1816 0.001
HDL-C(mmol/L) 337 238 3.00 2.84 2.52 1443 0.006
(3.14 ~3.44) (221~2359)" (2.81~3.03) (2.53~3.49) (2.45~3.09) ’ ’
LDL-C(mmol/L) 4.62 7.59 4.89 4.62 6.19
(447 - 4.99) (711 ~827)" (464 ~5.14) (453~472) (600~ 645) 227900001

¥ : 5 Control 41 F#%, 1) P<0.05; 5 MAFLD 41 H#% ,2) P<0.05.
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Figure 3 Bioinformatics analysis of the intestinal flora in mice
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Figure 4 Analysis of the diversity of intestinal flora in mice
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Figure 5 Analysis of the components and differences of the intestinal microbiota in mice
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Figure 7 Correlation analysis of intestinal differential microbiota and liver transcription factor expression in mice
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