

[image: image1]
Editorial: Microglia as a Therapeutic Target for Brain Repair: Opportunities and Challenges












	
	EDITORIAL
published: 16 March 2022
doi: 10.3389/fncel.2022.877567






[image: image2]

Editorial: Microglia as a Therapeutic Target for Brain Repair: Opportunities and Challenges

Kai Zhou1*, Robert Adam Harris2 and Xianli Shen3,4


1Henan Neurodevelopment Engineering Research Center for Children, Children's Hospital Affiliated to Zhengzhou University, Zhengzhou, China

2Applied Immunology and Immunotherapy, Department of Clinical Neuroscience, Center for Molecular Medicine, Karolinska Institutet, Karolinska University Hospital, Stockholm, Sweden

3Department of Cancer Immunology and Virology, Dana-Farber Cancer Institute, Boston, MA, United States

4Department of Immunology, Harvard Medical School, Boston, MA, United States

Edited and reviewed by:
Dirk M. Hermann, University of Duisburg-Essen, Germany

*Correspondence: Kai Zhou, kaizhoubusi@gmail.com

Specialty section: This article was submitted to Cellular Neuropathology, a section of the journal Frontiers in Cellular Neuroscience

Received: 16 February 2022
 Accepted: 21 February 2022
 Published: 16 March 2022

Citation: Zhou K, Harris RA and Shen X (2022) Editorial: Microglia as a Therapeutic Target for Brain Repair: Opportunities and Challenges. Front. Cell. Neurosci. 16:877567. doi: 10.3389/fncel.2022.877567



Keywords: microglia, brain repair, neuroinflammation, microglial depletion, CNS diseases


Editorial on the Research Topic
 Microglia as a Therapeutic Target for Brain Repair: Opportunities and Challenges



Microglia play essential roles in physiological functions of the central nervous system (CNS) and in pathological progression of CNS diseases (Kettenmann et al., 2011; Streit et al., 2014). Microglial dysfunctions directly contribute to some CNS diseases that are currently difficult to cure, such as colony-stimulating factor-1 receptor (CSF-1R)-related leukoencephalopathy caused by a single gene mutation in microglia (Konno et al., 2018). Moreover, microglia highly express a variety of Alzheimer's disease (AD) risk genes that are critical for the pathogenesis of AD (Hansen et al., 2018). The modulation of microglial functional phenotypes is therefore emerging as an area of interest for potential therapeutic strategy in order to treat various CNS diseases, including neurodevelopmental disorders, neurodegenerative diseases and brain tumors. This Research Topic focuses on the opportunities and challenges of treating various CNS diseases by targeting microglia. We address three specific topics: (1) Reversing dysfunctional microglial functions in CNS diseases; (2) Alleviating neuroinflammation in CNS diseases; (3) Seeking new ways to target microglia effectively. Dedicated to this promising treatment strategy for CNS diseases, our Research Topic includes three original research articles, two reviews, and one perspective article. Here, we briefly introduce these publications in this editorial.

Hermann and Gunzer provided their perspective on two advanced toolsets accelerating our understanding of the roles of microglia playing in both physiological and pathological settings. The first toolset comprises brain imaging and analysis technologies, including two-photon microscopy, confocal microscopy and software solutions for imaging analysis. These technologies increase our understanding of the dynamic morphological changes of microglia, reflecting different microglia activities. The second toolset is the microglial depletion strategies, including pharmacologically and genetic modification approaches. Microglial depletion has been a useful tool to increase understanding of both the physiological and pathological roles of microglia in the CNS (Han et al., 2017), and can be developed as a therapeutic strategy to treat various diseases.

For a long time, microglia were recognized for their phagocytosis of apoptotic cells in the brain (Ferrer et al., 1990). Ischemic stroke, the major type of stroke, occurs due to a lack of blood flow in part of the brain, followed by shortage of oxygen and nutrients which subsequently leads to cell death within minutes in the ischemic core. Huang et al. investigated whether activating Big Potassium (BK) channels in microglia could improve neurological outcomes after ischemic stroke. First, they detected a decreased BK channel expression in the ischemic stroke mouse model. Next, they demonstrated that activation of the BK channel could promote microglial phagocytosis. Furthermore, they showed that activation of BK channels could reduce neuronal apoptosis and improve motor functions after ischemic stroke. Improved microglial phagocytosis following activation of BK channels is thus beneficial in the acute phase of ischemic stroke.

Microglia acquire distinct phenotypes in response to diverse microenvironmental cues (Keane et al., 2021). Li et al. reviewed the signaling pathways regulating microglial phenotypic transitions. They first discussed the widely used traditional M1/M2 classification and its limitations. Next, they summarized the modulators and signaling pathways regulating microglial phenotypic transitions that have therapeutic potential for various CNS diseases. AD, the most common form of dementia, is characterized by dysregulated microglial activation, inflammatory changes, impaired Aβ plaque clearance and neuronal loss which ultimately leads to cognitive decline (Heneka et al., 2015). Zhang et al. comprehensively reviewed the pathophysiological roles of microglia in AD. Firstly, they discussed the phagocytic capacity of microglia of Aβ under different conditions and the possible signaling pathways regulating Aβ clearance. Secondly, they discussed how over-activated microglia contribute to chronic inflammation and promote AD progression. Next, they discussed the associations between dysfunctional microglia and tau pathology, and between dysfunctional microglial mitophagy and microglial phagocytosis. Finally, they discussed microglial modification therapeutics for AD based on targeting of these signaling pathways.

Apart from AD, neuroinflammation with microglia as the central player is a critical process in other CNS diseases. Targeting the pro-inflammatory responses mediated by microglia has thus become a promising therapeutic strategy. A study by Liu et al. revealed the underlying mechanisms of propofol in inhibiting pro-inflammatory microglial activation. They demonstrated that propofol could effectively suppress microglial activation by modulating miR106 via down-regulating PI3K/Akt signaling activity. Ham et al. investigated the anxiolytic effect of N-Allyl-2-[(6-butyl-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-5-yl)sulfanyl]acetamide (G721-0282). They first demonstrated that G721-0282 could relieve anxious behaviors in mice following induction of chronic unpredictable mild stress. Furthermore, they demonstrated that the anxiolytic effect of G721-0282 is attributed to the inhibition of IGFBP3-mediated neuroinflammation through inhibiting CHI3L1.

Together, the articles included in this Research Topic describe recent advances and findings in targeting microglia and modulating neuroinflammation in various CNS diseases, which provide valuable insights into the research field of neuroscience and promote the development of potential therapeutic strategies for these devastating CNS diseases.
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