Metabolic Profiling in Plasma Patients Administered with Tranexamic Acid
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ABSTRACT
EXPERIMENTAL WORKFLOW
Metabolic fingerprinting is a powerful tool in bioscience. It allows for better understanding of mechanisms of physiological and TENTATIVE IDENTIFICATION OF TI.-lE COMPOUNDS
pathological reactions. Analysis of clinical samples provides not only information about individual response on the treatment used Human Metabolome Database + Simulation Spectra

but also about the medical condition of the patient. Although metabolomics is still gaining importance in the scientific field, sample
preparation is still the main problematic step in entire process of metabolome analysis. The main objective of the present study was
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introduced for metabolomics studies in human clinical plasma samples. Compounds in the extracts were further identified and modification of low-density lipoproteins (LDL) expression of plasminogen activator-inhibitor type-1 (PAI-1).
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quantified with LC-MS Exactive Orbitrap platform. Multivariate principal component analysis (PCA) was performed to find variables
contributing to response on the treatment used. The results obtained showed changes of diverse compounds involved in biochemical
pathways induced by the use of CPB and the drugs administered. Moreover, individual differences in response to treatment were
reported. Our studies showed that solvent-free direct extraction from plasma enables us to obtain a wide range of compounds that
vary in chemical and physical properties. This indicates that DI-SPME coupled with LC-MS analysis can be further used for studies of
human metabolome.

RINSING
purified water for 30 sec

9,10-dihydroxy-12Z-octadecenoic acid
(9,10-DHOME)

12,13-dihydroxy-12Z-octadecenoic acid

(12,13-DHOME)

LC Reverse Phase
A-water/formic acid
) (99.9/0.1, v/v)
B-acetonitrile/formic acid
(99.9/0.1, viv)
MS Exactive Orbitrap
positive mode

RESULTS OF PRINCIPAL COMPONENT ANALYSIS
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DESORPTION
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60 min with vortex agitation 1000 rpm

INTRODUCTION

For the last few years ‘—omics’ analysis have been successfully applied in drug metabolism studies!, clinical diagnostics, and
toxicology?. Although metabolomics has rapidly spread out around the scientific field and its new applications have been reported,
sample preparation is still the most problematic step in the entire process of metabolome analysis. Sample-preparation protocols
using conventional techniques, e.g. liquid-liquid extraction (LLE) or solid-phase extraction (SPE), remove proteins and other biological
molecules from biological samples. However, these methods do not provide appropriate sample clean-up, therefore matrix effect can
occur when MS detection is used. Moreover, in case of LLE analysis of polar and non-polar analytes are performed from two different
fractions, what increases the number of samples and overall time of analysis. SPE is rather used for targeted not global metabolomics
due to its selectivity3.
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Solid phase microextraction (SPME) is sample preparation method based on diffusion of free analyte to extraction phase®. For global the incidence of renal dysfunction
metabolomics SPME is mostly used for volatile compounds, while its application for plasma analysis was focused on (i e
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tryptophan to 5-hydroxytryptophan (5-HTP) which is an initial

coatings suitable for extraction from complex biological samples. The use of new mix-mode coatings allows for simultaneous
metabolite in synthesis of neurotransmitter serotonine

extraction of hydrophobic and hydrophilic compounds. The sample preparation step involves only direct extraction from plasma (or

other biofluid) followed by desorption in an appropriate solvent. Simplicity of the procedure allows one to avoid the loss of analyte

as well as their chemical modification during sample preparation. Solvent-free extraction ensures the lack of dilution, which is an Commmmemm e e e

extremely important feature considering the low concentrations of most of endogenous compounds. Since the volume of extraction T e - T T T e U ANALYSIS OF OUTLIERS

phase is very small and the nature of SPME is non-exhaustive extraction, the amount of extracted analyte is very small. However, this - E—— v tight clussters of blanks and QCs Individual response on thera py/clinical condition of the patient

requires application of a sensitive MS instrument for detection. This feature also has an advantage over standard extraction

techniques since the amount of co-extracted compounds causing ion suppression is minimal. Biocompatibility of SPME probes used
for the aforementioned studies provide restricted access to large biomolecules such as proteins or phospholipids, which also _ -
contribute to matrix effect when MS analysis are performed.
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