Models of
Guillain-Barré Syndrome Experimental Autoimmune
Neuritis (EAN)
MODEL DESCRIPTION
Guillain-Barré syndrome (GBS) and chronic inflammatory demyelinating
polyradiculoneuropathy (CIPD) are autoimmune-mediated inflammatory diseases of the
peripheral nervous system (PNS). The umbrella term of GBS are several variants with
distinct clinical and pathological features. The most frequent from of GBS in the western
countries is the acute inflammatory demyelinating polyneurophaty (AIPD), charectereized
by acute ascending paralysis, hyporeflexia with variable sensory involvement and
histopathologically by mononuclear infiltrates and segmental demyelination. Chronic
inflammatory demyelinating polyneuropathy (CIPD) can be relapsing-remitting or
progressive.
The severe, generalized manifestation of GBS with respiratory failure affects 20-30% of
cases. Treatment with iv. immunoglobulin or plasma exchange is the optimal apporach.
Motor funciton is affected starting distally and progressing overa a up to 4 week period.
Patients have gerenalized weakness, areflexia and sensory disturbances. The risk of GBS is
increased with age and men are most often affected than women. GBS is suggested to
occure after viral and bacteral infections and are currently getting attention for the
suggested connection between GBS and the Zika virus now spreading in South America.
Experimental Autoimmune Neuritis (EAN) is a widely accepted model of GBS and are
induced by immunization with peripheral myelin antigens. Disease develops after around 2
weeks with ataxia and weakness. Disease is normally monophasic.
CELLULAR IMMUNOLOGY
The pathology of EAN resembles that of AIPD and CIPD. In rat, perivascular T cell infiltrates
appear around day 10-12 afteer immunization and 2-3 days befoer myelin destruciton and
onset of paralysis. Disease is possible to transfer with P2 specific T cell lines suggesting
that disease is T cell mediated. However, discovery of antiglycolipid antibodies in GBS
challange this view. The second most pominent invading cell type in EAN, GBS and CIPD is
the monocyte which become activated to a macrophage by cytokines produced by the T
cells. Macrophages are main effector cells that strip myelin and cause nerve inury. B cell
are important in this model and antibodies against peripheral nerve components
contributes significantly to demyelination of conduction failure afte rthe blood nerve barrier
is disrupted by myelin protein/peptide-reactive T cells. Recovery from EAN coincides with
increased IL-10 experssion and is associated with T cell apoptosis.
EAN MODELS
EAN can be induced in susceptible strains in both rats and mice. In traditional models,
peripheral myelin antigens (such as the P2 peptide) are injected with adjuvant but there are
also newer antibody mediated models reported recently. Disease is acute and monophasic
and mimics AIPD well. Since disease is T cell mediated, autoreactive T cells can transfer
disease to naive recipitents (passive disease).
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P2 peptide-induced
EAN in Lewis rat
MODEL DESCRIPTION
EAN is a model of acute inflammatory demyelinating
polyneurophaty (AIPD), a subform of Guillain-Barré syndrome (GBS).
AIPD is characterized by acute ascending paralysis, hyporeflexia
with variable sensory involvement and histopathologically by
mononuclear infiltrates and segmental demyelination. EAN is
induced with periperal myelin antigens (for example P2 peptide) in
combination with adjuvant and results in a monophasic disease.
CHARACTERISTICS
P2-induced EAN in Lewis rats results in a severe and demyelinating
monophasic neuorpathy with weakness and ataxia. Animals with
EAN develop ascending flaccid paralysis that initially affects the tail
(score 1-2), later involves hind limbs (score 3-6), forelimbs (score 7)
and ultimately resulting in quadriplegia and death (score 8). The
disease is CD4+ T cell mediated but also macrophages and B cells
play an important role.
In this model, disease is accompanied by demyelination of the
sciatic nerve as can be assessed by histology at thermination. In
additon, anti-P2 antibody responses can be followed in serum
throughout the experiment. The CD4+ T cell dependency of this
model allows for adoptive T cell transfer follwing ex vivo stimulation
of autoreactive T cells.
EXERIMENTAL OUTLINE
Disease induction protocol:
Strain:
Suggested group size:
Duration:
Onset:
Max disease:
Positive controls:

S.c. injection of P2 in CFA day 0
Lewis
10 rats/group
25 days
Day 8-12
Day 15-20
Cyclosporine A

EVALUATION AND ENDPOINTS
Clinical signs:
General health:
Follow up analyses:
Histology

Macroscopic scoring (0-8)
Weight
Antibodies to P2 antigens
Demyelination and cell infiltration in PNS
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