Effects of PUFAs and derivatives on human CB1 and CB2 receptors 
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Introduction. Polyunsaturated fatty acids (PUFAs) such as eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), and gamma-linolenic acid (γ-LA) influence inflammation and neuronal signalling and are marketed as health supplements in defined ratios. PUFAs also serve as precursors for endocannabinoids, suggesting potential interactions with the endocannabinoid system (ECS). However, their role in modulating the ECS via CB1 and CB2 receptors are less well understood than classical endocannabinoids like anandamide (AEA) and 2-arachidonoylglycerol (2-AG).
Aim. To explore how PUFAs, their derivatives, and the 9:3:1 EPA:DHA:γ-LA ratio impact CB1 and CB2 activity.
Methodology. A membrane potential assay was performed in AtT-20 FlpIn TREx cells expressing hCB1/CB2 receptors with expression levels controlled by tetracycline. An empty vector control was also used. PUFAs and derivatives EC50 and Emax were compared to endocannabinoids and the operational model of agonism was used to determine ligand efficacy.
[bookmark: _Hlk208675545]Results. The DHA metabolite docosahexaenoic ethanolamide (DHEA) activated CB1 receptors with pEC50 5.22±0.1 and maximum response (Emax) 17±2%, while 2-AG, 2-AG ether, and AEA pEC50 were 6.29±0.47, 5.98±0.09, 5.79±0.13 and Emax were 32±3%, 38±3%, 33±3%, respectively. Efficacy (τ) in CB1 ranked 2-AG ether (9.0±1.9) and 2-AG (7.7±1.9) had similar efficacies, greater than AEA (5.5±1.9), and DHEA (1.8±0.8). DHEA did not affect CP55,940 (300nM) responses but its effect was abolished by pertussis toxin (PTX), indicating Gi/o protein involvement. At CB2, none of the PUFAs and derivatives had a response different from the control, while 2-AG had the highest Emax of 22±2% and τ of 5.7±1.5. At 30M, some PUFA had effects which were altered by the selective blocker of KCNQ channels XE-991.
[bookmark: _Hlk208640096]Discussion. Our results show that DHEA is a low efficacy and potency agonist of CB1, supporting previous claims that it is a weak agonist at rat CB1 (Paton et al., 2020). Most tested PUFAs and derivatives do not act on human CB1 and CB2 receptors but instead hyperpolarize AtT20 cells through receptor-independent mechanisms, suggesting alternative signalling pathways, possibly including KCNQ channel modulation. Further research is needed to explore these pathways
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