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Multiple sclerosis (MS) is an immune-mediated inflammatory demyelinating disease of the 

central nervous system (CNS) for which the etiology is unknown. Pathological and 

immunological aspects of MS may be studied in the experimental allergic encephalomyelitis 

(EAE) model, induced in mice by immunization with spinal cord homogenate or CNS myelin 

components. Clinical neurological scoring is the generally utilized assessment method, but there 

is a need for a rapid and high-resolution microscopic evaluation of myelin or axonal damage. We 

investigated the utility of a newly developed technology of scanning electron microscopy (SEM) 

designed for analysis of fully wet tissue specimens (wet SEM) [1]. The WETSEM™  technology 

is based on a sample holder that isolates thick tissue samples (up to 1.5 mm) from the vacuum in 

the electron microscope’s chamber. Using only minimal preparation steps, the sample is placed in 

the holder and scanned by the electron beam to obtain high-resolution images based on 

differences in the atomic composition within the sample. We compared control with sick EAE 

animals by conventional histology and the wet SEM technology. We then applied custom-made 

image analysis software for the quantitative analysis of the myelin sheaths. Our investigations 
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indicate that the wet SEM technology rendered myelin sheaths, axons, and inflammatory cells 

simple to differentiate. We conclude that the wet SEM technology provides a quick, accurate, and 

detailed structural evaluation of the spinal cord and can be applied as a routine test for potential 

new MS therapies. 

[1] Thiberge et al. PNAS 101:3346 (2004) 
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