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	Name of Supervisor: 

	Prof. Victoria Chapman

	Research Theme: 

	Bioscience for Health

	Location of Project:

	School of Life Sciences, FDB labs and Boots Science building Centre for Analytical Bioscience.



	Project Title:

	Probing the anti-inflammatory actions of Resveratrol in dorsal root ganglia neurons through targeted lipidomic analysis

	Project Description:

	Chronic pain is often driven by inflammation, with dorsal root ganglion (DRG) neurons transmitting inflammatory signals to the central nervous system. While NSAIDs are commonly used for pain relief, their long-term use is limited by side effects. Resveratrol (RSV), a polyphenol with anti-inflammatory and antioxidant properties, has been explored as an alternative, though its mechanisms in DRG cells remain unclear. RSV influences metabolic pathways, including soluble epoxide hydrolase, which degrades anti-inflammatory lipid mediators (EETs) into pro-inflammatory DHETs. Along with other lipid regulators, this pathway plays a key role in inflammation control. However, RSV exhibits cytotoxicity at high doses (>100 μM), leading to apoptosis and mitochondrial dysfunction. To mitigate toxicity and enhance therapeutic efficacy, nano-formulation strategies can regulate RSV’s cellular availability, ensuring sustained anti-inflammatory effects while minimizing adverse responses (El-Melegy et al., 2021).
This study aims to investigate the neuronal excitability and lipidomic profile of DRG neurons after stimulation with pro-inflammatory signals and then in response to anti-inflammatory resveratrol, both alone and formulated in nanocarrier systems. 
Objectives
1.	To investigate the capacity of resveratrol, including RSV-nanocarrier systems, to interfere with the propagation of inflammatory-driven excitability of sensory axons.
2.	To characterize the baseline lipidomic profile of untreated and sensitized DRG neurons in vitro.
3.	To assess lipidomic changes induced by resveratrol alone or nanocarrier system in the presence versus absence of inflammatory stimuli.
Methodology
Cell Culture Model, Treatment Protocol, and Calcium Imaging (Weeks 1-5)
Primary DRG neurons will be isolated from C57BL/6 mouse embryos collected on embryonic days (E15–E16) and cultured in vitro under standard conditions. Normal or prostaglandins-sensitized DRG cultures will be exposed to anti-inflammatory RSV at relevant concentrations. Treatment duration will be optimized to capture both early and late metabolic changes. Control groups include untreated DRG cultures, sensitized cultures and vehicle-treated cultures to account for non-specific effects.
To determine the effects of anti-inflammatory candidates on sensory axon excitability (Paldy et al., 2017), the prostaglandin E2-sensitized DRG neurons will be incubated with loaded with Fluo-5 (1µM) for 30 min. Signals will then be recorded with a fluorescence microscope in response to capsaicin (200nM) and KCl 
Lipidomic Analysis (Weeks 5-9)
Targeted lipidomic approaches on supernatant media samples will be used to quantify levels of lipid mediators. High-resolution liquid chromatography-mass spectrometry (LC-MS/MS) will be employed to detect and quantify key lipid mediators in treated and untreated DRG cultures. Univariate and multivariate approaches will be used to assess changes in the lipid mediator profiles of the DRG neurons and the biological interpretation of these pathways. 
Data Analysis (Weeks 2-9)
Report summary and presentation (Weeks 8-10)  
Expected Outcomes
This project will help students develop skills and knowledge in RSV and RSV-nanocarriers' effects on neuronal excitability and lipid signalling in sensitized DRG neurons, potentially uncovering lipid metabolism changes in eicosanoids and prostaglandins, key inflammation and pain regulators.
Future Directions
Understanding resveratrol’s lipidomic effects on DRG neurons could enhance neuropathic pain treatments and identify biomarkers for personalized therapies. Future research may confirm lipidomic changes in response to different agonists and antagonists, advancing pain management strategies.

	Bench Supervisor:

	1.Hoda Eltaher 2.James Turnbull

	Potential skills that can be developed:

	mass spectrometry; big data analysis; systems biology; therapeutics; animal tissue culture; metabolomics; biochemistry;

	Training opportunities:

	Training on primary DRG cell culture, calcium imaging, and mass spectroscopy
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