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Introduction
Background: Mice with experimental autoimmune encephalomyelitis (EAE) develop visual and motor dysfunction that recapitulate some of
the most prominent symptoms of multiple sclerosis1. Whilst visual2 and motor3 function in EAE have been explored independently,
functional characterization of these systems in parallel is lacking. Understanding the timing of onset and the development of visual and
motor abnormalities in preclinical models is pivotal to develop diagnostic and neuroprotective strategies.

Objective: to characterize visual and motor system involvement in C57BL/6 mice immunized with myelin oligodendrocyte glycoprotein
(MOG 35-55).

Methods

Thirty mice with EAE (10 sacrificed at each timepoint) and 10
healthy controls (in follow up) underwent visual evoked
potentials (VEP) and optical coherence tomography (OCT) to
assess optic nerve function and neuroretinal damage. Motor
evoked potentials (MEP) were employed to characterize motor
function involvement. All assessments were performed at 7,
14, and 31 days post immunization (dpi).
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Fig. 1. Experimental timeline and EAE clinical score.

Results

Fig. 2. VEP, OCT,MEP at 7 dpi. A) Optic nerve and retina showed functional
and morphological alteration by VEP and OCT respectively. B) MEP showed no
evident corticospinal dysfunction. EAE (n=20 eyes/hindlimbs) vs controls (n=18
eyes, 20 hindlimbs). *p<.05,****p <.0001.
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Fig. 3. VEP, OCT,MEP at 14 dpi. A) VEPs showed persistent functional damage
in the optic nerve, but no significant alterations for MEP parameters despite
clinical motor onset EAE (n=20 eyes/hindlimbs) vs controls (n=18 eyes, 20
hindlimbs). *p<.05,** p <.01.

Fig. 4. VEP and OCT at 31 dpi. VEPs showed latency delay in EAE consistently
at 7, 14, and 31 dpi. OCT revealed reduced NGCC in EAE at 7 and 31 dpi. EAE
(n=18 eyes/hindlimbs) vs controls (n=18 eyes/hindlimbs).
*p<.05, **p<.01, *** p<.001.

Fig. 5. MEP at 31 dpi. MEPs at 7 and 14 dpi showed no differences
between controls and EAE (data not shown). The number of hindlimbs with
normal MEP latency significantly decreased from14 to 31 dpi. At 31 dpi
several hindlimbs failed to show a MEP response. EAE (n=18
eyes/hindlimbs) vs controls (n=18 eyes/hindlimbs). *p<.05.
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7 dpi 
(60 eyes/hindlimbs)

14 dpi 
(40 eyes/hindlimbs)

31 dpi 
(18 eyes/hindlimbs)

Abnormal VEP 56,7 % (34)*** 35,0 % (14)* 55,6 % (10)

Abnormal MEP 6,7 % (4) 10,0 % (4) 83,3 % (15)

McNemar test statistics for matched pairs. 

*p<.05,***p<.00001 = differences with MEP at respective 

timepoints
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Conclusions
VEPs indicate optic nerve dysfunction earlier in the disease course
at both 7 (56.7% eyes) and 14 dpi (35% eyes); however MEP
alterations became predominant (83.3%) at 31 dpi.
Corticospinal functional abnormalities are detected later in time
compared with visual system dysfunction and neuroretinal damage.

Table 1. Quantification of abnormal VEP and MEP based on cutoff values 
– data for eyes and hindlimbs
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