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Progress in research on brain plasticity after neonatal hypoxic—ischemic brain injury:

mechanisms and imaging studies
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Abstract: Hypoxic—ischemic brain injury (HIBI) is an important cause of morbidity and mortality in late neonatal life.

Neonatal adaptation to brain damage during development plays an important role in the reorganization of post—HIBI brain

function. After HIBI, some mechanisms are involved in the brain repairs and rebuilding, such as nerve cell regeneration,

synaptic remodeling, and glial cell proliferation. Understanding pathological injury mechanisms, imaging methods, and brain

plasticity of HIBI contributes to grasping the time window of treatment and brings new opportunities and prospects for the

treatment of neonatal HIBI.
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Figure 1.

AS terminal foot process cells @ The composition of
NVU and the schematic of blood flow regulted by neural activity NVU is mainly composed of vascular endothelial cells, pericytes, neurons
and glial cells. Neural activity is closely coupled with blood perfusion to maintain brain homeostasis. During neural activity, synapses release
Glu, and activate neurons and AS through NMDAR and metabotropic glutamate receptors(mGluR). This processes lead to an increase of intra-
cellular Ca’*, and activation of Cyclooxygenase 2 (Cox2) and nitric oxide synthase (NOS), which in turn produces vasodilators such as

prostaglandin E2 (PGE2), arachidonic acid metabolities (AA) and nitric oxide. At the same time, neurons depolarization causes an increase of

extracellular K*, which can be transmitted to vascular smooth cells through AS, and ultimately cause vasodilation(the image was drawed by the

Figdraw software).
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