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The glymphatic system: concept, function and research progresses
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Abstract: The glymphatic system is a cerebrospinal fluid-interstitial fluid exchange system dependent on the water channel aqua-
porin-4 polarized on astrocyte endfeet, which is proposed to account for the clearance of abnormal proteins (e.g. f-amyloid) and
metabolites (e.g. lactate) from the brain. Accumulating studies have revealed that glymphatic activity during sleep and general anes-
thesia is dramatically enhanced, while its function is significantly damaged during aging, traumatic brain injury, Alzheimer’s disease,
stroke, and diabetes. The glymphatic hypothesis is a breakthrough in the field of neuroscience recently, which would considerably
enhance our comprehension on the cerebrospinal fluid circulation and its role in the maintenance of brain homeostasis. In this review,
we briefly introduced the conceptualization of glymphatic system, summarized the recent progresses, and prospected its future investi-

gation and potential clinical application.
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Fig. 1. Schematic depiction of the glymphatic system. From the subarachnoid space (SAS), cerebrospinal fluid (CSF) enters the brain

parenchyma along para-arterial spaces (glymphatic influx), and then drives the bulk flow of the interstitial fluid (ISF) toward the

para-venous spaces, from where solutes and fluid may flux into the SAS or drain out of the brain toward the cervical lymphatic system

(glymphatic efflux). In addition to moving through the astrocytic clefts, the CSF-ISF exchange around the paravascular spaces is largely

facilitated by aquaporin-4 (AQP4) water channels, which are highly expressed in the astrocytic endfeet. The major function of the

glymphatic efflux is to facilitate the removal of waste solutes in ISF such as lactate and soluble AP from the brain, which functions as

a wastes-draining system in the brain. In contrast, the glymphatic influx may serve as a brain-wide distribution system for the choroid

plexuses/CSF-derived nutrients and neuroactive substances, due to its important role in the delivery of CSF solutes into the brain

parenchyma.
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