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Abstract:

Current understanding of the nature of noise-induced permanent threshold shifts (NIPTS) rides on over 50 years of fundamental observations in humans and animals. The shift to rodent models, particularly mice, has made it possible to examine explicitly the interaction of genetic background, environment, and age in shaping NIPTS.  Through inbred strain comparisons, targeted gene mutation, and human gene association studies, a number of genes have been identified for which certain alleles seem to promote cochlear injury. The noise susceptibilities of the organ of Corti, cochlear neurons, and lateral wall appear somewhat independent, and separate injury to these may differentially impact hearing ability. Emerging key environmental factors in NIPTS include co-exposure to both noise and other stressors such as ototoxicants. Acute stressors may actually be protective, while chronic stress that leads to elevated stress hormone levels may promote NIPTS.  These effects may even exist in utero.  There appear to be at least three distinct life stages (early, mid, late-life) wherein intrinsic noise susceptibility varies according to a pattern.
Learner Objectives:
· Name 3-5 genes and two gene functions thought to modulate noise susceptibility in humans and animal models.

· Name two environmental agents shown to promote NIPTS in humans or animals.
· Define ‘pre-conditioning’ and state how it may impact the true risk of individual NIPTS.

· Name two kinds of cochlear noise injury that may have no immediate implications for thresholds.
· Characterize potential interactions of age and noise vulnerability in young versus old individuals.

