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            Key Points

                	
                  Much of the development and physiology of the central nervous system (CNS) is governed through cytokine networks, which when deregulated contribute to tissue inflammation.

                
	
                  CNS inflammation does not require tissue-invasion by blood-borne cells, but can occur as a result of a local tissue response to abnormal changes in the microenvironment.

                
	
                  In degenerative diseases such as proteopathies (for example, Alzheimer disease), CNS-resident cells are the predominant producers of pro-inflammatory cytokines.

                
	
                  In classical neuroinflammatory diseases, such as multiple sclerosis and encephalitides, pro-inflammatory cytokines are the major payload delivered by tissue-invading leukocytes.

                
	
                  In proteopathies and neurodegeneration, the initial tissue response to disturbances in normal homeostasis is primarily beneficial, that is, intended to counteract or repair the imbalance. On the other hand, chronic over-production of cytokines over long periods of time can also render CNS-resident cells dystrophic or even irreversibly 'exhausted', which in turn fuels the degenerative processes.

                
	
                  In inflammatory demyelination or encephalitides, tissue invasion by leukocytes is detrimental and cytokines delivered to the CNS fuel the inflammatory cascade and lead to tissue damage.

                
	
                  CNS tissue damage is in all likelihood mediated by tissue-invading myeloid cells and not by lymphocytes. Our understanding of the myeloid response to inflammation and deregulated cytokine networks is still in its infancy.

                


              

Abstract
Cytokines provide cells with the ability to communicate with one another and orchestrate complex multicellular behaviour. There is an emerging understanding of the role that cytokines play in normal homeostatic tissue function and how dysregulation of these cytokine networks is associated with pathological conditions. The central nervous system (CNS), where few blood-borne immune cells circulate, seems to be particularly vulnerable to dysregulated cytokine networks. In degenerative diseases, such as proteopathies, CNS-resident cells are the predominant producers of pro-inflammatory cytokines. By contrast, in classical neuroinflammatory diseases, such as multiple sclerosis and encephalitides, pro-inflammatory cytokines are mainly produced by tissue-invading leukocytes. Whereas the effect of dysregulated cytokine networks in proteopathies is controversial, cytokines delivered to the CNS by invading immune cells are in general detrimental to the tissue. Here, we summarize recent observations on the impact of dysregulated cytokine networks in neuroinflammation.
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                    Figure 1: Neurodegeneration versus neuroinflammation.[image: ]


Figure 2: Cytokine delivery into the inflamed CNS.[image: ]
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