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Background: Obesity is a major metabolic disorder and an established risk factor for several cancers due to its association with oxidative stress, chronic inflammation, dyslipidemia, and altered cellular signaling pathways. These pathological processes promote tumor initiation, progression, and metastasis. Oleanolic acid, a naturally occurring pentacyclic triterpenoid found in numerous medicinal plants, has been reported to possess antioxidant, anti-inflammatory, antiproliferative, and lipid-lowering properties. However, the integrated anticancer and anti-obesity effects and the underlying mechanisms of action of oleanolic acid remain incompletely characterized. This study investigated the anticancer and anti-obesity effects of oleanolic acid and elucidated its mechanisms of action in albino Wistar rats.
Methods: Thirty adult albino Wistar rats (150–200 g) were randomly assigned into five groups (n=6): normal control, disease control, and three treatment groups receiving oleanolic acid (25, 50, and 100 mg/kg body weight, orally) for 28 days. Obesity was induced using a high-fat diet, while carcinogenesis was induced using a standard chemical carcinogen protocol. Anti-obesity activity was evaluated by measuring body weight, body mass index (BMI), adiposity index, and lipid profile (total cholesterol, triglycerides, LDL, HDL). Anticancer activity was assessed using tumor incidence, tumor volume, hematological indices, and histopathological examination. Mechanistic evaluation involved assessment of oxidative stress biomarkers (malondialdehyde, superoxide dismutase, catalase, reduced glutathione), inflammatory markers, and histological changes in liver and tumor tissues.
Aim of Study: This study evaluated the anticancer and anti-obesity effects of oleanolic acid and its mechanisms involving oxidative stress, lipid metabolism, inflammation, and cellular proliferation in albino Wistar rats.
Results: Oleanolic acid significantly (p < 0.05) reduced body weight gain, BMI, adiposity index, total cholesterol, triglycerides, and LDL levels while increasing HDL levels compared to disease control. Tumor incidence and tumor volume were significantly reduced in treated groups, with improvement in hematological parameters. Mechanistically, oleanolic acid significantly decreased malondialdehyde levels and enhanced antioxidant enzyme activities (superoxide dismutase, catalase, and glutathione), indicating attenuation of oxidative stress. Histopathological findings revealed reduced tumor cell proliferation, decreased inflammatory cell infiltration, and preservation of normal tissue architecture. These effects suggest that oleanolic acid exerts its anticancer and anti-obesity actions through modulation of oxidative stress, inhibition of lipid accumulation, suppression of inflammation, and prevention of abnormal cellular proliferation.
Conclusion: Oleanolic acid demonstrated significant anticancer and anti-obesity effects in albino Wistar rats through mechanisms involving antioxidant enhancement, lipid metabolism regulation, anti-inflammatory action, and inhibition of tumor growth. These findings support the therapeutic potential of oleanolic acid as a promising natural agent for the management of obesity-associated cancers. Further studies focusing on molecular signaling pathways and clinical translation are warranted.
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