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Introduction
Presbycusis, also known as age related
hearing loss, is gradual hearing loss that
occurs as people grow older. In this study,
we attempted to determine if the naturally
derived anti-inflammatory antioxidant LErgothioneine can be used to prevent
presbycusis. L-ergothioneine (EGT) is a
naturally derived amino acid, commonly
found in many species of fungi. EGT acts as
an antioxidant, and shows therapeutic
potential for many health issues, including
Alzheimer’s disease, liver damage, and heart
disease. It is hypothesized that EGT will slow
down or prevent the degradation of the
cochlea, which is reflected by a gradual
decrease of ABR thresholds and peaks. Over
the course of 6 months, EGT was
administered to CBA/CaJ mice, then were
tested for hearing using Auditory Brain
Response (ABR). Thresholds and peaks were
analyzed to determine the loss of hearing.

Results

Figure 6 ABR Male Peak I Readings

Figure 3 Roles of EGT

PC: Ergothioneine; antioxidant potential, physiological function and role in disease
(Cheah and Halliwell, 2012)

Fig. 3 EGT is a natural compound found in oyster and bolete mushrooms, kidney and liver beans, oat bran, and many
other natural food sources. EGT is an antioxidant and anti-inflammatory compound that also protects against
radiation and many diseases. EGT is thought to help with ARHL because of its anti-oxidative properties. Cochlear
oxidative stress can cause ARHL. Free radicals of oxygen or reactive oxygen species accumulate in the ear as a
byproduct from many biochemical pathways. The buildup of byproducts cause oxidative stress on the cochlea,
resulting in damages. Antioxidants are substances that neutralize the free radicals that cause oxidative stress.

Fig. 6 The first peak decreased in amplitude over a period of time, but the treated
mice decreased in amplitude at a slower rate than the control group, suggesting that
EGT can potentially slow down ARHL. The baseline shift is calculated by subtracting
the amplitude of the baseline from the amplitudes of the subsequent timepoints.
Values denoted as means ± SEM. Statistical significance denoted for testing month by
corresponding color where * P<.05.

Figure 4 ABR Threshold Readings

Summary & Conclusion
▪ Based on the threshold readings, the EGT
treatment in males show a significant
decrease in loss of hearing compared to the
control group.
▪ Based on the first peak readings, it can be
concluded that the low dose for males
display better hearing compared to the
control and high dose.
▪ Compared to the males, the females did not
show much improvement or change to the
EGT treatment.
▪ Based on the improvement seen with Peak 1
data, it can be concluded that the cochlear
nerve health was impacted and improved.
▪ Overall, it can be concluded that EGT has
therapeutic potential for age related hearing
loss, especially for males.

Methods
CBA/CaJ Mice: Male/Female (25-26 Months)
Testing Groups: Control, Low Dose, High Dose
Dosing Schema: In Figure 2 Below
Hearing Measurement Timeline: In Figure 1
Below
Analysis : Auditory Brainstem Response was
performed to measure hearing, explanation in
Figure 2. Thresholds for each frequency were
analyzed. Peak 1 Amplitudes were then
determined at 85 dB for 16kHz, 24kHz, and
wideband (WBN).
Figure 1 Auditory Brainstem Response

Future Plans

Fig.1 Auditory Brainstem Response (ABR) is a method to test hearing based on the
cochlea and brain’s response to sound. The mouse will have a coupler placed in its
ear, which is attached to a sound generator. The sound generator creates sound for 3
kHz, 12kHZ, 16kHz, 20kHz, 24kHz, 32kHz, 36kHz, 48kHz, and WBN. Wires are placed
near the head, back, and cheek, and they collect the brain’s response to the sounds
created by the sound generator. The hearing thresholds , or the lowest level of sound
in dB that can be heard, are measured and collected for each frequency .

Figure 2 Hearing Measurement Timeline

Fig 4. Each graph shows the threshold levels of each documented month. For the male mice, the thresholds were
more well preserved (remained more sensitive) when given low doses of EGT compared to the control group.
Interestingly, the female mice did not display any benefits from the EGT treatment. Each plot describes intragroup
threshold changes by month. Significant differences were determined 2-way ANOVA with Dunnett’s multiple
comparison post-hoc corrections. All subsequent months were compared to Baseline values. Values denoted as
means ± SEM. Statistical significance denoted for testing month by corresponding color where * P<.05, ** P<.01, ***
P<.001, **** P<.0001.

Figure 5 ABR Wave: Peak 1 Amplitude
Peak

▪ Understanding the female and male
differences for EGT treatment.
▪ Analyzing the second peak of ABR
analysis, which reflects the cranial nerve.
▪ Collect blood samples to analyze the EGT
levels in the blood.
▪ Study anti-inflammatory and oxidative stress
biomarkers to further understand the impact
of EGT.
▪ Analyze the latency of ABR peaks.
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Fig. 5 ABR peals are analyzed by noting down the amplitude of peaks. The first peak is labeled with the highest
and lowest point, and the values are subtracted to determine the amplitude of the peak. The first peak reflects
the response from the cochlear nerve. By studying the cochlear nerve response, cochlear function can be
analyzed. The higher the amplitude of the first peak, the better the hearing based on cochlear function is.
Fig 2. ABRs were performed on a monthly basis over six months after an initial baseline
measurement. Baseline ABR was assessed before EGT treatment was administered. ABR
was performed every 1st, 2nd, 4th, and 6th month after initial EGT administration.
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