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Expression of Early Growth Response Gene-2 and

Regulated Cytokines Correlates with Recovery from

Guillain–Barré Syndrome
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Guillain–Barré syndrome (GBS) is an immune-mediated peripheral neuropathy. The goal of this research was the identification of

biomarkers associated with recovery from GBS. In this study, we compared the transcriptome of PBMCs from a GBS patient and

her healthy twin to discover possible correlates of disease progression and recovery. The study was then extended using GBS and

spinal cord injury unrelated patients with similar medications and healthy individuals. The early growth response gene-2 (EGR2)

was upregulated in GBS patients during disease recovery. The results provided evidence for the implication of EGR2 in GBS and

suggested a role for EGR2 in the regulation of IL-17, IL-22, IL-28A, and TNF-b cytokines in GBS patients. These results identified

biomarkers associated with GBS recovery and suggested that EGR2 overexpression has a pivotal role in the downregulation of

cytokines implicated in the pathophysiology of this acute neuropathy. The Journal of Immunology, 2016, 196: 1102–1107.

G
uillain-Barré syndrome (GBS) is an immune-mediated

peripheral neuropathy involving both the myelin sheath

and axons that affects the peripheral nervous system (1).

It has been identified as the main cause of the acute neuromuscular

paralysis worldwide, with an annual incidence ranging from 0.81

to 1.89 cases per 100,000 people (2). GBS is characterized by

rapidly evolving ascending weakness, mild sensory loss, and

hyporeflexia or areflexia, progressing to a nadir over up to 4 wk

(2). Besides the classic presentation of ascending paralysis in de-

myelinating GBS, clinical variants are based on the types of nerve

fibers involved (motor and/or sensory, cranial or autonomic), pre-

dominant mode of fiber injury (demyelinating versus axonal), and

alterations in consciousness. Consequently, different subtypes of

GBS such as acute inflammatory demyelinating polyneuropathy,

Miller Fisher syndrome, acute motor axonal neuropathy (AMAN),

acute motor sensory axonal neuropathy (AMSAN), acute pan-

autonomic neuropathy, and Bickerstaff’s brainstem encephalitis

have been described previously (1–3).

Conventional treatment strategies for patients with GBS include

plasmapheresis, i.v. Ig administration, and immunosuppressive drugs

(2, 4). However, these treatments are relatively inefficient, invasive,

and expensive (4). Therefore, it is necessary to implement new

treatments to prevent both the development of the syndrome as

well as the disability persistent in GBS patients.

Although GBS is considered to be an autoimmune disease with the

involvement of both cellular and humoral immune responses (2), little

is known about the molecular mechanisms involved in the patho-

genesis of GBS and its variants (2, 5–9). Strong evidence support a

role for Th17 and IL-17 response in GBS (5–9), and that axonal

subtypes of GBS, AMAN, and AMSAN are caused by Abs to gan-

gliosides on the axolemma that target macrophages to invade the

axon at the node of Ranvier (2). About one-quarter of patients with

GBS have suffered a recent bacterial or viral infection, and axonal

forms of the disease are especially common in these patients (2, 10–

14). The bacteria Campylobacter jejuni has been shown to have

ganglioside-like structures in its LPS coat (10). Similar examples of

molecular mimicry are seen with other organisms that trigger GBS

such as Haemophilus bacteria and CMV (11). In addition, different

types of viral hepatitis have been related to GBS (12). A high pro-

portion of patients monoinfected or coinfected with the HIV and

hepatitis C virus (HCV) develop GBS, pointing to an additive or

synergistic effect of these two viruses on the peripheral nerve (13).

Recent results showed that infection with one of these microorgan-

isms leads to Ab production, which cross-reacts with gangliosides
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