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Development of targeted lipidomics analysis with accurate determination method
and its clinical application

Hayama, Tadashi
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In this study, we developed an accurate method for determining
diacylglycerols (DAGs) in human plasma using a fluorous solvent extraction method followed by LC-MS
analysis. The lipid mixture in the plasma was extracted using the Bligh-Dyer method, and then, the
resulting solution was subjected to fluorous solvent extraction to remove phospholipids via the
specificity of fluorous affinity by forming a complex with a perfluoropolyethercarboxylic
acid-lanthanum ( ) salt. The remaining DAGs in the non-fluorous solvent could be directly injected
into the LC-MS/MS system. The removal rate of the phospholipids through the fluorous extraction was
more than 99.9%; thus, the matrix effect-eliminating analysis of DAGs in human plasma with LC-MS was

enabled. Furthermore, the apBIicability of this method and the possibility of using DAGs as
biomarkers were demonstrated by applying this method to human plasma obtained from the major
depressive disorder as a related disease.
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Found concentration (pug/g lipid)
DAG Without fluorous ext. With fluorous ext.
DAGs Control MDD Control MDD
DAGs 16:0-16:0  66.8 48.6 139 71.9°
16:0-18:1 351 240 637 353°
16:0-18:2  42.0 29.6 78.2 488"
18:0-16:0 109 89.5 216 74.1%
18:0-18:2  46.9 31.7 95.9 489"
18:0-20:4 8.1 s2°* 238 1247
18:0-22:6 42 31 222 9.2#
LC-MS 18:1-18:0 446 278 648 313°
18:1-18:1 1004 655 1755 988 #
18:1-18:2 709 466 1268 748 *
18:2-18:2 1242 878 2425 1444 %
Student 7 — test, * P < 0.01, * P < 0.05, versus control.
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