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Abstract: 

Fabry disease, the most common X-linked lysosomal storage disease, is caused by a deficiency 

in the enzyme alpha-galactosidase A (α-Gal A) which results in chronic intracellular accumulation 

of glycosphingolipids and lysosomes in multiple tissues. The most debilitating complication for 

patients with Fabry disease is childhood onset of severe chronic pain that has neuropathic 

attributes, described as mechanical allodynia and burning in the hands and feet. Patients also 

display evidence of peripheral sensory neuropathy including pronounced structural abnormalities 

of dorsal root ganglia neurons and peripheral glial Schwann cells. However, it has not been 

established that pain in Fabry disease is specifically attributable to peripheral sensory neuron 

dysfunction, as pain may be attributed to more central sites including the spinal cord and brain. 

The pathophysiological mechanisms underlying chronic pain in Fabry disease are poorly 

understood, and existing treatments for Fabry disease pain are inadequate. 

The purpose of this dissertation was to demonstrate whether dysfunction of the peripheral 

nervous system contributes to chronic neuropathic pain in Fabry disease using a recently 

characterized genetic rat model that we have previously shown to exhibit mechanically evoked 

and ongoing pain phenotypes. Using light, electron, and immunofluorescence microscopy, we 

demonstrated that peripheral sensory nerves of Fabry rats exhibit evidence of peripheral sensory 

neuropathy, including abnormalities of both myelinated and unmyelinated axons and Schwann 

cells. Dorsal root ganglia neurons of Fabry rats exhibited pronounced hyperexcitability and 

spontaneous activity as assessed using both in vivo and in vitro electrophysiology. Denervated 

Schwann cells were observed in sensory nerves from Fabry rats, and we hypothesized that this 

cell type may contribute to the hyperexcitability of Fabry sensory neurons. We cultured Schwann 

cells from Fabry rats and found that application of released mediators from these cells induced 

spontaneous activity and hyperexcitability in naïve sensory neurons. We examined putative 

algogenic mediators using unbiased proteomic analysis and found that Fabry Schwann cells 

release elevated levels of the protein p11 (S100-A10) which induces sensory neuron 

hyperexcitability and enhances voltage-gated sodium channel currents. We then demonstrated 

that p11 mechanistically contributes to excessive neuronal excitability caused by Fabry Schwann 

cells through depolarization of the resting membrane potential. 

In summary, we demonstrate that peripheral sensory neuron dysfunction underlies chronic pain 

in Fabry disease. We show that release of the putative algogen p11 induces hyperexcitability in 

peripheral sensory dorsal root ganglia neurons through altered function of neuronal membrane 

ion channels including voltage-gated sodium channels. These findings suggest novel analgesic 

targets to treat pain associated with this understudied and debilitating genetic disorder.  
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