Open access

Cardiovascular Investigations

Commentary

Lipid Profiling: Advanced Techniques for Assessing Cardiovascular Risk

and Metabolic Health
Elinor Glyn®

Department of Pharmacology and Toxicology, Sun Yat-sen University, China

DESCRIPTION

Lipid profiling, a vital component of lipidomics, entails the
comprehensive analysis of lipid molecules within biological
systems, offering deep insights into their diverse roles in
health and disease. Lipids serve crucial functions as structural
components of cell membranes, energy reservoirs, and
signalling molecules, influencing various physiological processes.
Advanced analytical techniques such as Mass Spectrometry
(MS), Gas Chromatography (GC), Liquid Chromatography (LC),
and Nuclear Magnetic Resonance (NMR) spectroscopy are
pivotal in lipid profiling. MS allows for precise identification
and quantification of lipid species based on their mass-to-
charge ratios, offering detailed structural information across
glycerophospholipids, sphingolipids, and sterols. GC separates
lipids by volatility and is coupled with MS for detailed fatty
acid analysis, while LC separates lipids by polarity and is
effective for complex biological samples. NMR spectroscopy
complements MS by providing structural insights through
hydrogen nucleus signals, aiding in lipid quantification and
characterization. In clinical applications, lipid profiling plays
critical roles in cardiovascular risk assessment by evaluating lipid
markers like LDL cholesterol, HDL cholesterol, and triglycerides,
guiding preventive measures and treatment strategies. It also
illuminates metabolic dysregulations in conditions like diabetes
and obesity, identifying biomarkers for disease progression and
therapeutic monitoring. In research, lipidomics contributes
significantly to cancer biomarker discovery, revealing lipid
signatures for early detection and targeted therapies. Moreover,
lipid profiling in neurodegenerative diseases elucidates
lipidomic alterations in Alzheimer’s and Parkinson’s diseases,
offering insights into disease mechanisms and potential
therapeutic avenues. Challenges include standardizing analytical
methods for complex lipidomes and integrating lipidomics with
systems biology to enhance comprehensive understanding and
clinical translation. Continued advancements in lipid profiling
technologies and interdisciplinary collaborations promise

to expand its applications, improve diagnostic accuracy, and
advance personalized medicine approaches in tackling lipid-
related disorders. Lipid profiling, a cornerstone of lipidomics,
involves the systematic analysis of lipid molecules present in
biological samples to elucidate their composition, distribution,
and functional roles. Lipids are diverse molecules crucial for
cellular structure, energy storage, and signaling processes
within organisms. They encompass various classes such as
glycerophospholipids, sphingolipids, sterols, and fatty acids,
each playing distinct roles in maintaining cellular integrity and
regulating metabolic pathways. Understanding lipid profiles
is essential for deciphering their contributions to health and
disease. Advanced analytical techniques like Mass Spectrometry
(MS), Gas Chromatography (GC), Liquid Chromatography (LC),
and Nuclear Magnetic Resonance (NMR) spectroscopy are
instrumental in lipid profiling. MS enables precise identification
and quantification of lipid species based on their mass-to-
charge ratios, offering detailed insights into lipid composition
across different biological matrices. GC separates lipids by
volatility, coupled with MS for detailed fatty acid analysis,
while LC separates lipids by polarity, aiding in the analysis of
complex lipid mixtures. NMR spectroscopy complements MS by
providing structural insights through hydrogen nucleus signals,
contributing to lipid quantification and characterization. Lipid
profiling finds extensive applications in clinical settings, where
it plays a pivotal role in assessing cardiovascular disease risk by
measuring lipid markers such as LDL cholesterol, HDL cholesterol,
and triglycerides, guiding personalized treatment strategies and
preventive interventions.
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