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Abstract

Hypothyroidism, a prevalent endocrine disorder, is frequently associated with neurological
complications, including cognitive impairments and reduced neuroplasticity. Despite the
availability of levothyroxine replacement therapy, a subset of patients continues to experience
residual symptoms, underscoring the need for alternative therapeutic approaches. This study
aimed to investigate the neuroprotective effects of acetyl-11-keto-p-boswellic acid (AKBA), a
derivative of boswellic acid, in PC-12 cells under hypothyroid conditions and to elucidate its
molecular mechanisms of action, specifically the involvement of the avf33 integrin receptor

and the mTOR signaling pathway.

In this research, the PC-12 cell line was utilized. Cytotoxicity, as well as levels of BDNF,
mTOR, p-mTOR, and neurofilaments (NF-H, NF-M), were assessed using appropriate assays
and western blotting. The study demonstrated that AKBA significantly reduces cell
cytotoxicity in a hypothyroid environment, a protective effect partially mediated by avf3
integrin involvement. Although the full neurogenic potential of AKBA was not observed
without T3, AKBA modulated the expression of mTOR and p-mTOR, which is crucial for cell
viability.

These findings suggest that AKBA possesses neuroprotective potential in hypothyroidism,
partly due to the modulation of avf3 integrin and the mTOR signaling pathway. The results
obtained may lay the groundwork for the development of novel, combined therapeutic
strategies for hypothyroidism treatment, incorporating AKBA as an adjunct, thereby
improving treatment efficacy and mitigating side effects associated with current

hypothyroidism therapies.

Keywords: AKBA; Boswellic Acid; T3; ovp3; Neuroplasticity; Hypothyroidism;

Neuroprotections.
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