α-Bisabolol mitigates inflammasome and NF-κb/MAPK signalling against doxorubicin-induced liver injury in rats
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Introduction. Doxorubicin (DOX) is a potent anthracycline cytotoxic antineoplastic agent widely used in the treatment of various cancers, including pediatric malignancies, leukemia, lymphoma, sarcoma, and carcinoma. Despite its broad application in oncology, its clinical utility is limited by several systemic side effects, including a prominent one is liver toxicity. There is enormous interest in combining DOX with natural compounds with antioxidant properties to reduce toxicity and increase drug efficacy. Antioxidants of natural origin, dietary in nature, have been suggested as a potential intervention to minimize DOX-induced side effects. In this context, the role of α-Bisabolol (BSB), a monocyclic sesquiterpene abundantly found in German Chamomile tea and other beverages, has not yet been explored for its potential in alleviating DOX-induced hepatotoxicity. BSB is reported to exhibit a wide range of pharmacological properties, such as antioxidant, anti-inflammatory, analgesic, cardioprotective, antibiotic, anti-irritant, and anticancer activities. In addition to anticancer activity, BSB has been reported to attenuate DOX-induced renal and cardiotoxicity, but no report is available on hepatoprotective properties. 
Aims. The current study evaluated the effect of BSB against DOX-induced liver injury. 
Methods. A single intraperitoneal administration of DOX (12.5 mg/kg) was conducted, followed by a 5-day intraperitoneal administration of BSB (25 mg/kg). DOX triggers escalation in oxidative stress accompanied by the initiation of inflammation, elevation in inflammatory mediators, and proinflammatory cytokines. 
Results. DOX injection also augmented apoptosis and influenced various cellular signaling pathways, including oxidative stress (Nrf2/HO-1) and inflammatory signaling (NF-κB/p38 and NLRP3 inflammasome) pathways. BSB treatment efficiently attenuated lipid peroxidation, prevented the depletion of endogenous antioxidants, and restored antioxidant enzyme activities. It also showed inhibitory effects on the release and production of inflammatory cytokines and other mediators. Additionally, BSB treatment was observed to inhibit apoptosis and have a positive impact on cellular signaling pathways, regulating inflammation and preserving histological integrity. 
Discussion. The findings observed herein this study demonstrated hepatoprotective effects of BSB on DOX-induced liver injury, and the protective actions were ascribed to the antioxidative, anti-inflammatory, and anti-apoptotic properties of BSB. The study suggests beneficial effects of BSB similar to other antioxidants. BSB could be one of the other beverages ingredients that may gain attention for further studies, similar to epigallocatechin in green tea. However, further regulatory toxicology and pharmacokinetic studies are needed to confirm the hepatoprotective properties of BSB and to precisely elucidate its molecular and pharmacological mechanisms of action.
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