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Metobolomics and Metabolite Profiling using Mass
Spoectrometry Imaging (MSI: A New Biochemical
Tool for Drug Discovery

High resolution mass spectrometry imaging has been used to study endogenous metabolites
from biological tissues. The localization and the identification of small molecules involved in the
main metabolic pathways can be achieved thanks to a FTICR mass spectrometer and a MALDI
ionization source. It allows the possible discovery of new therapeutic targets, the obtention of
valuable pharmacodynamics data or the characterization of most of the metabolism pathways in

animal models.

Introduction

By definition, metabolites are intermediates
and products from different metabolisms. More com-
monly, they are small compounds found in organisms
and have an important role in cells life and survival.
Each of them can have a specific function and repre-
sents a marker of a biochemical process. They can be
nucleotides, amino or organic acids, lipids... Their
identification permits the deconvolution of major
biological pathways (TCA or Urea Cycle, Purine
metabolism, Glycolysis...) and the better understan-
ding of pathologies mechanism (Cardiovascular
disease, Diabetes, Cancer, Inflammatory diseases...).

Different techniques such as Nuclear
Magnetic Resonance (NMR) or Mass Spectrometry
(MS) can be used to characterize these molecules.
Fourier Transform Ion Cyclotron Resonance Mass

Spectrometry (FTICR-MS) is commonly chosen to
study complex biological mixtures thanks to unmat-

study complex biological mixtures thanks to unmat-
ched mass resolution, high mass accuracy and structu-
ral characterization. Therefore, FTICR is the instru-
ment of choice for metabolite profiling in tissue in
combination with MALDI ionization source[1]. The
application of Mass Spectrometry Imaging (MSI) in
the study of endogenous metabolites from biological
tissues is a quite recent but promising technique which
offers to simultaneously monitor several compounds
(drug and metabolites) with spatiotemporal informa-
tion about molecular behavior[2,3]. In this respect, it
can be a valuable tool for pharmacodynamics (the
study of biochemical and physiological effects of
drugs on organism) to understand drug efficacy and
potential toxicity in drug preclinical development.






