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Abstract: Objective This study aimed to explore the therapeutic effects and underlying mechanisms of Shenqi
Huatan Formula (SQHT) on gut microbiota modulation in rats with comorbid type 2 diabetes mellitus (T2DM) and non-
alcoholic fatty liver disease (NAFLD). Methods A T2DM-NAFLD comorbidity model was established in Sprague-
Dawley rats through streptozotocin (STZ) injection combined with high-fat diet induction. Twenty-four rats were
randomly allocated into three groups (n=8/group): control group, model group, and SQHT treatment group (12.06g/kg/d).
Fasting blood glucose (FBG) levels were measured at baseline, 4 weeks, and 8 weeks post-intervention. Hepatic

histopathological alterations were assessed through hematoxylin-eosin (HE) staining and Oil Red O staining. Gut
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microbiota composition was analyzed using 16S rDNA gene high-throughput sequencing. Results Compared with
controls, model group rats exhibited severe hepatic steatosis with numerous variably-sized lipid droplets, accompanied
by inflammatory infiltration and marked edema. SQHT intervention significantly attenuated these pathological changes,
demonstrating only mild diffuse steatosis with minimal lipid droplet deposition and edema, approaching normal
histological status. 16S rDNA sequencing revealed SQHT-mediated modulation of gut microbiota composition. At
the phylum level, while Bacteroidota, Firmicutes, and Desulfobacterota predominated across all groups, their relative
abundances differed significantly between groups. Genus-level analysis showed SQHT administration significantly
increased the abundance of Blautia, Lachnoclostridium, and Christensenellaceae R-7 group (P<0.05), while
reducing Prevotellaceae Ga6A1_ group and UCG-003 populations (P<0.05). Conclusion The phlegm-resolving Shenqi
Huatan Formula demonstrates hypoglycemic and hepatoprotective effects in T2DM-NAFLD comorbidity models,
potentially mediated through gut microbiota modulation. Its therapeutic mechanisms appear associated with ameliorating

inflammatory infiltration, reducing hepatic edema, and decreasing lipid deposition through intestinal flora regulation.
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