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Exploring synergistic antihypertensive mechanism of combination of Ganoderma
lucidum and Pueraria lobata based on antioxidant stress
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Abstract: Objective To investigate the synergistic antihypertensive effects and underlying mechanisms of Ganoderma lucidum
combined with Pueraria lobata in treating chronic oxidative stress-induced hypertension, providing a reference for developing food-
medicine dual-use Chinese herbal medicines for hypertension prevention and treatment. Methods Network pharmacology was used
to obtain the intersection of the effective components of G. lucidum and P. lobata with the targets of hypertension and oxidative stress

diseases, and the core targets were analyzed through protein network interaction. The core targets were subjected to Kyoto Encyclopedia
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of Genes and Genomes (KEGG) pathway and Gene Ontology (GO) enrichment analysis. A rat model of hypertension induced by L-
NG-nitroarginine methyl ester (L-NAME) was established. Fifty-six hypertensive model rats were randomly and evenly divided into
the model group, low-, medium-, and high-dose G. lucidum groups (50, 100, and 300 mg-kg™!), and low-, medium-, and high-dose P.
lobata groups (50, 100, and 300 mg-kg™!), and eight control rats were randomly selected as the control group. Each drug group was
given a single ig administration of the ultrafine powder of the ground herbs once a day for three consecutive weeks. The systolic blood
pressure (SBP) of each group was measured after three weeks of administration to screen the subsequent combined administration
doses. Forty-eight hypertensive model rats were randomly and evenly divided into the G. lucidum (100 mgkg™") group, the P. lobata
(50 mgkg™") group, the G. lucidum (100 mg-kg™") - P. lobata (50 mg-kg™') group, the captopril (Capt, 10 mg-kg™') group, and the model
group, and eight control rats were randomly selected as the control group. The rats were given drugs for three consecutive weeks, and
the body weight and SBP were measured once a week. The levels of serum angiotensin II (Ang II), superoxide dismutase (SOD), and
malondialdehyde (MDA) and the concentrations of vascular cell adhesion molecule-1 (VCAM-1), total antioxidant capacity (T-AOC),
and prostacyclin 2 (PGI2) in the thoracic aorta tissue were detected using ELISA kits. The heart weight was measured, and the heart
index was calculated. The morphological changes of the thoracic aorta tissue were detected by hematoxylin-eosin (HE) staining. The
expression levels of nuclear factor erythroid 2-related factor 2 (Nrf2), upstream regulatory protein Keapl, and downstream target
proteins heme oxygenase 1 (HO-1) and quinone oxidoreductase 1 (NQO1) in the thoracic aorta tissue were detected by Western blotting
to reflect the changes in the oxidative stress pathway. Results The results of network pharmacology analysis showed that G. lucidum
and P, lobata identified 30 common targets related to hypertension and oxidative stress. KEGG pathway analysis significantly enriched
"Fluid shear stress and atherosclerosis" and "PI3K-Akt" signaling pathways for them, and GO enrichment analysis significantly
enriched "Response to oxidative stress" and other biological functions for them. /n vivo experiments confirmed that compared with the
model group, G. lucidum and P. lobata could synergistically enhance significantly body weight, reduce SBP, reduce serum Angll,
serum MDA content, cardiac index and thoracic aortic VCAM-1 concentration, and increase serum SOD, thoracic aortic NO, T-AOC
and PGI2 levels (P < 0.05, 0.01, 0.001); Significantly improve thoracic aortic injury; significantly down-regulate Keapl protein
expression, and up-regulate Nrf2, HO-1 and NQO1 protein expression levels (P < 0.05, 0.01, 0.001). Conclusion G. /ucidum and P,
lobata synergistically enhance antioxidant stress capacity by jointly regulating the Keap1-Nrf2-NQO1/HO-1 pathway through the
“fluid shear stress and atherosclerosis” and PI3K-AKT signaling pathways, thereby exerting a synergistic effect on the chronic oxidative
stress-induced hypertension model.

Key words: Ganoderma lucidum (Leyss. ex Fr.) Karst.; Pueraria lobate Willd. Ohwi; hypertension; oxidative stress; synergistic effect;
PI3K-Akt pathway; Keap1-Nrf2-NQO1/HO-1 pathway
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