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The beneficial effect and related mechanism of Jiawei Banxia Baizhu Tianma Decoction on metabolic
hypertension (MH) rats

WU Sai, YU Guangyu, HU Xinhe,CHI Weifeng (Qingdao Hiser Hospital Affiliated of Qingdao University
(Qingdao Traditional Chinese Medicine Hospital) Qingdao 266011 ,Shandong ,China) ™™

Objective  To explore the beneficial effects of Jiawei Banxia Baizhu Tianma Decoction on metabolic
hypertensive rats by regulating intestinal microbial structure and inhibiting intestinal LPS/TLR4 pathway. Methods

MH rat models were induced by alcohol and high-sugar/high-fat diets (ACHSFDs) , modified Banxia Baizhu Tianma Tang
is administered daily at doses of 2.52 g/kg and 10. 08 g/kg,respectively. The effects of Banxia Baizhu Tianma Tang on
MH were evaluated by measuring blood pressure, blood lipids and liver lipid deposition. The changes of intestinal flora
were detected by high-throughput 16 S rRNA sequencing.and the levels of metabolites short-chain fatty acids (SCFAs)
and LPS were quantified by gas chromatography (GC) and enzyme-linked immunosorbent assay (ELISA), respectively.
Hematoxylin and eosin ( H&E) staining and transmission electron microscopy ( TEM) were used to evaluate the
histopathological changes of the colon in rats. -lactic acid (;,-LLA) levels and tight junction proteins (T]JPs) expression
were also measured to assess intestinal barrier function. In addition, serum endothelin-1 (ET-1) and nitric oxide (NO)
levels were also studied to determine vascular endothelial function. The TLR4/MyD88 signaling pathway in the aorta and
intestine was evaluated.  Results Modified Banxia Baizhu Tianma Decoction can improve the blood pressure and lipid
metabolism disorder of MH rats induced by ACHSFDs. Analysis of gut microbiota showed that the level of Streptococcus

species increased after administration of modified Banxia Baizhu Tianma Tang,while the levels of Desulfurization Bacillus
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and Desulfurization Vibrio species decreased. Modified Banxia Baizhu Tianma Decoction increased the level of SCFAs in

the colon and the expression of SCFAs receptors GPCR41 and GPCR43. At the same time, the expression of tight junction

proteins (TJPs) (such as Claudin-1 and occludin) was up-regulated in the colon. while TLR4 and MyD88 were down-

regulated, thereby enhancing intestinal barrier integrity and reducing serum LPS levels. In addition, Modified Banxia

Baizhu Tianma Decoction can improve vascular endothelial function by inhibiting TLLR4/MyD88 pathway in blood vessels

and regulating the balance of NO and ET-1.

Conclusion

This study demonstrated the beneficial effects and potential

mechanisms of modified Banxia Baizhu Tianma Tang in an MH rat model. Based on the regulation of gut microbiota

structure and improvement of intestinal barrier,the modified Banxia Baizhu Tianma Tang inhibits LPS induced activation

of TLR4/MyD88 signaling in blood vessels,thereby improving endothelial function and lowering blood pressure.
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Fig. 7 Protein expression of GPCR41 and GPCR43
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