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Researchers demonstrate spatiotemporal
dynamic changes in brain lipids
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Reperfusion therapy, including intravenous recombinant tissue
plasminogen activator (rtPA) and/or endovascular thrombectomy, is the
most effective treatment for ischemic stroke. However, there is
uncertainty regarding the benefits and risks for recanalization since a
large proportion of stroke patients remain severely disabled even after
receiving timely reperfusion therapy.

It remains unclear how reperfusion therapy results in secondary injury to
the brain tissue and whether different reperfusion therapies induce
different effects.

Recently, a joint research group led by Prof. Chang Junlei and Prof. Luo
Qian from the Shenzhen Institute of Advanced Technology (SIAT),
Chinese Academy of Sciences (CAS) explored the dynamic process of
cerebral ischemia/reperfusion injury using desorption electrospray
ionization (DESI)-mass spectrometry imaging (MSI).

They experimentally determined the quantitative and qualitative
alterations in brain lipids during the occurrence and progression of
ischemia/reperfusion injury in a mouse model of transient middle
cerebral artery occlusion treated with rtPA.

Their study was published in Pharmacological Research on Oct. 3.

Lipids are the most common biomolecules found in the central nervous
system, and comprise up to 50% of its dry weight. Lipids have a variety
of biological functions in which they can not only provide structural
integrity for cell membrane and energy reservoir, but also as precursors
for various second messengers for cell signal transduction.
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The team discovered that the cerebral blood flow in the ischemic
hemisphere restored slowly within nine hours after reperfusion, and then
dropped sharply at nine hours to 12 hours, temporally coinciding with
the rapid expansion of the infarction core and decreased lipid
subspecies, such as phosphatidylcholine [PC(36:4)] and [PC(38:4)],
phosphatidylethanolamine [PE(40:5)], phosphatidylinositol [PI(34:1)],
phosphatidylserine [PS(40:6)], and sphingomyelin [SM(36:1)]. These
lipids could potentially be used as biomarkers of reperfusion injury.
Interestingly, some PCs, such as PC(38:7), PC(40:5), showed the
opposite trend compared with the others. The regulatory mechanism of
any single PC molecules are still open questions.

Moreover, the team discovered that rtPA treatment following
reperfusion caused increased brain infarction, cerebral edema, and
neurological deficits. Consistently, rtPA treatment caused extensive
brain lipid alterations by facilitating brain-wide changes in lipid
metabolism and inducing ischemic region-specific lipid changes.

These results provide novel insights into how reperfusion therapy affects
brain tissue and the outcome of stroke patients, which may facilitate the
optimization of the treatment of ischemic stroke.

More information: Yinzhong Ma et al, Spatiotemporal lipidomics
reveals key features of brain lipid dynamic changes after cerebral
ischemia and reperfusion therapy, Pharmacological Research (2022).
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