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HUMAN AGEHUMAN AGE--RELATED RELATED 
HEARING LOSSHEARING LOSS



Human ageHuman age--related hearing lossrelated hearing loss

Age: most common reason of acquired 
hearing loss
Genetics, noise exposure,  ototoxic drug, 
systemic disease
Four types of ARHL
◦ Sensory
◦ Neural
◦ Strial
◦ Cochlear conductive



Sensory Presbycusis 

Total loss of hair 
cells beginning at the 
basal end of cochlea 
>10mm 
Encroach on speech 
frequency 
Abrupt high-tone 
hearing loss
Similar pattern to 
acoustic trauma



Neural Presbycusis

Loss of ≧50% 
cochlear neurons 
compare to the 
mean for neonates
Progressive loss of 
word discrimination 
with stable pure tone 
threshold



Strial Presbycusis

Loss of ≧ 30% normal 
volume of strial tissue
Insidious onset, slowly 
progress
Flat or descending 
pure tone threshold 
with good word 
discrimination
Affect quality of 
endolymph



Cochlear conductive Presbycusis Cochlear conductive Presbycusis 

Linear gradual descending pure tone 
threshold, exclusion of any other 
microscopic explanation
Start in middle age
Association with otosclerosis, Paget’s 
disease of the temporal bone 
Pathological change at basilar membrane



STRATEGIES FOR PREVENTING STRATEGIES FOR PREVENTING 
OR  TREATING ARHLOR  TREATING ARHL



1.Augmented acoustic environment 1.Augmented acoustic environment 
(AAE)(AAE)

complex background noise, clearly 
audible, not high-enough to cause 
threshold shift
reduced auditory brainstem response 
(ABR) threshold shifts
enhanced central auditory function
Increase antioxidant profile in the cochlea



1.Augmented acoustic environment 1.Augmented acoustic environment 
(AAE)(AAE)

ARHL  or  Traumatic noise

AAE
High oxidative stress

enhancement of 
the antioxidant 
profile of the 

cochlea

alterations in blood 
flow patterns to 

the cochlea

changes in 
excitotoxicity 
patterns in the 

auditory system

Increases in antioxidant
enzyme levels in the cochlea



2. Antioxidant enhancement2. Antioxidant enhancement

Enhancing the cochlea’s antioxidant 
defenses can prevent the onset, or slow 
the progression of ARHL
lack of antioxidants or antioxidant 
enzyme accelerated ARHL (severe spiral 
ganglion cell loss and reduced size of the stria 
vascularis)

Significant protection of ARHL with 
exogenous antioxidant treatments



3.Caloric restriction (CR)3.Caloric restriction (CR)

Lifespan can be extended with calorie 
restricted diets
Rats using CR delayed ARHL
Resveratrol
◦ Anti-aging agent
◦ Lifespan expansion, increase mitochondrial 

biogenesis,  reduce apoptosis death
◦ Effectively reduce noise-induce hearing loss



4.Electrical stimulation to restore   4.Electrical stimulation to restore   
the endocochlear potentialthe endocochlear potential
For strial ARHL (progressive loss of EP 
voltage)
Introduce DC voltage into the scala 
media increase EP by as much as 55mV
EP enhanced with DC voltage hearing 
sensitivity could be restored by as much 
as 40 dB



5.Salicylate therapy5.Salicylate therapy
Cause reversible hearing loss, DPOAE loss and 
tinnitus
◦ competitively binding to prestin OHC 

electromotility↓ (reversible)

Protect against noise, ototoxicity ex: cisplatin, 
gentamicin
High dose salicylate

increase prestin mRNA expression
increase prestin level in cochlea
increase OHC electromotility



CONCLUSIONCONCLUSION



Protective or therapeutic treatments of 
ARHL becomes more and more popular
Best way to prevent ARHL
◦ minimizing noise, ototoxic drugs exposures
◦ living healthy lifestyle



THANKS FOR YOUR ATTENTIONTHANKS FOR YOUR ATTENTION


