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Objective: Determine if the rat model of Fabry disease has hearing loss resembling 
patients 
 
Specific aim: Characterize hearing thresholds and cochlear cellular phenotypes in Fabry 
rats 
 
Background: Fabry disease (FD) (OMIM 301500) is a rare, lysosomal storage disease 
resulting from a genetic defect in the GLA gene on the X chromosome. This mutation 
causes a deficiency of the α-galactosidase A (αGalA) enzyme, causing 
glycosphingolipids to accumulate in lysosomes of many cell types, leading to cellular 
dysfunction. Patients develop multiple symptoms including neuropathic pain, 
cardiovascular disease, and renal failure. Hearing is also diminished due to 
sensorineural loss, including high frequency loss and tinnitus that progresses with age. 
The Fabry Outcome Survey discovered that 85% of males over 50 and 75% of females 
over 60 have severe hearing loss that requires hearing aids (Keilmann, 2006). Little is 
known about mechanisms in FD hearing loss, and Fabry mice are reported not to have 
hearing loss. Our newly developed Fabry rat, deficient in αGalA, recapitulates many 
human symptoms including glycosphingolipid accumulation, cardiorenal phenotypes, 
and neuropathic pain (Miller, 2018; Miller, 2019). This study aimed to verify if the Fabry 
rat model also has hearing loss. 
 
Results and Significance: Auditory brainstem response (ABR) to tone measured the 
hearing threshold, average of both ears, of rats at 8-, 16-, and 32kHz from 90- to 
20decibels (dB) in 5dB intervals. Hearing loss was described as a significantly higher 
threshold than age-matched wild-type rats, from 3 to 18months. In male rats, hearing 
loss was verified at the relatively low frequency of 8kHz starting at 12months and for 
higher frequencies of 16- and 32kHz starting at 9months. In female rats, hearing loss 
was verified for 8-32kHz at 18months. Histology was performed on cochleae collected 
from 12month female and 18month male rats. Hematoxylin and eosin staining showed 
large lysosomes in the auditory nerve. Isolectin B4 (binds α-galactosyl residues) 
staining showed excessive loads of glycosphingolipids in those lysosomes, indicating 
that hearing loss is sensorineural in nature. Our findings confirm that our FD rat model 
develops human-like hearing loss, proving its usefulness for studying FD hearing loss.  
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