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Defense Mechanisms against Injury and Infectious Microbes in the Central 
Nervous System 

 
SKIN 
Structural and functional (secretions) barrier. 

CALVARIA, VERTEBRAE 
Structural barriers 

MENINGES, CEREBROSPINAL FLUID 
Structural and functional (continuous flow of CSF) barrier. 

BARRIER SYSTEMS 
Blood-brain Barrier 
Structural and functional barrier formed by the specialized endothelium and neurovascular 
unit.  

Blood-CSF Barrier 
Structural and functional barrier formed by choroid plexus and arachnoid membrane.  

Brain-CSF Barrier 
Formed by the glia limitans (astrocytic foot processes immediately subjacent to the pia 
mater) and the ependymal barrier.  

MICROGLIA, TRAFFICKING MACROPHAGES 
Resident and migrating cells that are part of the monocyte-macrophage system. 

INMUNOLOGIC RESPONSES 
Innate and adaptive immunologic responses from the body’s immune system. 
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Fig 17. CSF transport of fluorescent tracers after LPS treatment. (A) Representative images of the lateral view of 
the brain and the MCA showing fluorescent tracer intensity and (B) Comparison of tracer intensity of the two different 
tracers in the cortex and the MCA area. (Adapted from Paper I)
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