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Most activities in the brain are strongly 
regulated by inhibitory neurons, known as 
GABAergic neurons. A reduction of inhibitory 
in� uences in the brain may cause an increased 
state of excitation in the brain. Recent studies 
detected salicylate’s ability to reduce inhibitory 
neuronal activity in the auditory cortex, which 
presumably would result in an overall enhance-
ment of the cortical response to sound (Wang et 
al., 2008). Because the auditory cortex is essen-
tial for sound perception, the enhanced corti-
cal response to acoustic stimuli is to increase 
the perception of loudness and may underlie 
hyperacusis.

Animal Model for Hyperacusis 
Because hyperacusis involves the perception 

of sound, a behavioral test is critical in an animal 
model of hyperacusis to corroborate the relationship 
of hyperacusis perception to changes in neurological 
activity. Several laboratories recently reported using 
the acoustic startle re� ex, a contraction of the skel-
etal and facial muscles to sudden, intense sounds, to 
measure the behavioral response to loud sounds (Ison 
et al., 2007; Sun et al., 2009; Turner et al., 2008). As 
shown in Figure 2A, the startle re� ex can be quanti-
� ed by measuring the power of the animal’s response 
using the voltage output of a piezoelectric transducer 
mounted under the animal’s testing chamber. In 
normal animals, the acoustic re� ex is proportional 
to the sound intensity. Interestingly, when animals 
develop aging-related high-frequency hearing loss, 
they show an exaggerated startle response to low-
frequency sound stimuli. This exaggerated response 
suggests that the animal developed an increased sensi-
tivity to low-frequency stimuli as it developed a high-
frequency hearing loss. This observation is consistent 

with the frequent co-occurrence of hyperacusis with 
presbycusis in humans. 

We found that salicylate can induce an enhanced 
acoustic startle re� ex response as well as mild 
hearing loss, as shown in Figure 2B. The increased 
startle re� ex is consistent with the salicylate-induced 
enhancement of the sound-evoked auditory cortex 
response described above and implies that hyperacusis 
may be related to the enhanced response in the central 
auditory system, such as in the auditory cortex. These 
results also suggest that the response in the central 
auditory system can be altered by ototoxic drugs or by 
another mechanism regardless of the level of periph-
eral input. 

The incidence of hyperacusis is very high among 
people who have tinnitus; 40%–86% of those who 
have tinnitus also have hyperacusis (Moller, 2007). 
Determining the biological mechanism of hyperacusis 
and whether there is a relationship between hyperacu-
sis and tinnitus may provide insight for clinical treat-
ment of both of these disorders. 

Figure 2. Effects of salicylate on the rat startle re� ex response. (A) The 
waveform of the acoustic startle re� ex induced by loud acoustic stimuli. 
(B) Salicylate increases the startle re� ex response in an animal model.

Hyperacusis from page 5

Democrats’ legislation, H.R. 3221, abolishes the 
Federal Family Education Loan (FFEL) program and 
redirects tens of billions in government savings and 
earnings toward new entitlement programs that do not 
directly bene� t low-income students’ pursuit of higher 
education.”

Noise Reduction
Of particular interest to ASHA members is a provi-

sion in the bill that would direct $5 billion in esti-
mated loan program savings to fund the 21st Century 
Green High-Performing Public School Facilities Act 
(Section 345). This act has already been passed—but 
not funded—by the Education and Labor Committee 
and the House of Representatives. This “green 
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schools” act would allow states and school districts 
to use federal funds to reduce or eliminate exposure 
to classroom and environmental noise and would also 
encourage the use and compliance with the American 
National Standards Institute (ANSI)-approved 
Standard S12.6–2002, Acoustical Performance 
Criteria, Design Requirements, and Guidelines for 
Schools.

The legislation passed the committee along party 
lines by a vote of 30-17, with two Republicans voting 
in favor of the bill. It will now go to the full House, 
which will not consider it until after its August recess. 
It will not be considered by the Senate until later in 
the fall.

In a separate but related issue, Rep. John Tierney 
(D-Mass.) offered—but withdrew—an amendment that 
would have provided automatic funding for a federal 
student loan forgiveness program that includes school-
based speech-language pathologists and audiologists. 
This program has been authorized, but not funded. 
Rep. Tierney agreed to work with Rep. Miller to 
request funding for the program through the regular 
appropriations process.   

Neil Snyder, director of federal advocacy, can be 
reached at nsnyder@asha.org or 800-498-2071 ext. 
5614.
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