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Abstract

The hearing is an important sensation of all living organism to maintain his or her life
mainly in human. Any distortion to it leads to hearing impairment. Hearing loss (HL) can
be congenital or acquired. It can be syndromic; HL associated with other abnormalities
or non-syndromic, HL is not associated with any other anomalies. Hearing impairment
have mostly autosomal recessive loci, but can be autosomal dominant, X-linked, and
mitochondrial. Acquired HL can be genetic or environmental factors based. Age-
related HL is acquired hearing loss occur in aged population. Its prevalence rate
increases with age. Genetic of presbycusis is not well-known, but NAT2*6A
polymorphism, SNPs in KCNQ4, grainy head-like 2 gene, Glutamate receptor-7 gene,
4977-bp mt-DNA deletion in human and 4834-bp mtDNA deletion in rodents were
identified. Different strains of mice are developed like C57BL/6J, CBA/CaJ, DBA/2J,
BALB/cJ and Fisher 344 albino rats mainly used as models to study HL and presbycusis.
Like other disorders have complete treatment, but HL cannot be completely treated.
However some attempts can be made for its betterment by using hearing aid devices,
surgical and pharmaceutical treatments. In future stem cells and gene therapy will be
the affective methods to treat congenital hearing impairment and presbycusis.
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Introduction

Hearing is the process through which all living organisms understand different
sound waves and respond according to it. It has significant contribution in
human life, as it maintain the safety and wellness of human beings. Like if
someone has good sense of hearing, crossing road he/she will be safe otherwise
become a victim of road accident. Ear is an important organ of hearing. It has
three parts, the outer, middle and the inner ear. Any defects in these parts lead
to hearing loss. Hearing loss is the partial or total inability of either single or
both ears to hear. Hearing impairment deteriorates the quality of human life.
Affected persons become socially isolated from their society (Martin, 2003).

Hearing loss has different classification based on different criteria like based on
severity it can be mild, moderate, severe and profound. It can be conductive,
sensorineural and mixed based on defects in different portions of the ear.
Hearing impairment can be congenital (prelingual) or acquired (post-lingual). It
can be syndromic (30%) or nonsyndromic (70%) (Schrijver, 2004). The
nonsyndromic HL can be autosomal dominant (DFNA), autosomal recessive
(DFNB), X-linked (DFN) and mitochondrial (Smith et al., 2005).

Presbycusis is acquired hearing loss which progresses with the age, also called
age-related hearing loss (AHL). In elderly group the incidence of various
disabilities related to age is known to be high. The aged people rely on hearing
to face these disabilities. In both elders’ and youngers’ hearing is an important
sensation (Zhang et al., 2013). If hearing sense of aged people is good their
quality of life will be good. In contrast, if the elderly group becomes a victim of
hearing loss, then their life quality would be substantially reduced and
contributes to depression, social isolation and possibly dementia in the elderly
(Woodcock & Pole, 2008). Age-related hearing loss (Presbycusis) is a progressive
bilateral symmetrical sensorineural hearing loss result from aging (Zhang et al.,
2013). Presbycusis is describe as; patient in noisy environment cannot
understand speech, cannot locate sound sources, his/her acoustic information
central process become slowed and hence his/her hearing deteriorated (Gates
and Mills, 2005; Zhang et al., 2013). It can be sensory, metabolic or neural
depends on parts of the ear to be damaged (Mills et al., 2006; Schuknecht and
Gacek, 1993).

Different factors are involved to cause presbycusis, can be intrinsic (genetic) or
extrinsic (environmental) (Zhang et al., 2013). It occurs in elder people having
age 60s or over 70s (Woodcock and Pole, 2008). Approximately 30% of elder
people suffer from presbyscusis (Corna et al., 2009). The Center for Disease
Control (U.S), reported in 2003 that in aged population next to arthritis, age-
related hearing loss was the second most common disorder (Schuknecht and
Gacek, 1993; Zhang et al., 2013). Presbycusis along with the cognitive,
emotional and physical activities also affects the social functioning of the
patients. Hence due to various symptoms such as lowered self-esteem,
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depression and social isolation the life of patients deteriorated (Wallhagen et al.,
1997).

Approximately ten mutant genes, gene modifiers and mtDNA mutations have
been discovered (Van Eyken et al., 2007). Different strains of mice have been
developed for the study of congenital and acquired hearing loss. Although the
treatment of hearing loss is not completely understood, but can be managed by
cochlear implant, use of hearing aid device (Huang and Tang, 2010),
pharmaceuticals (Salami et al., 2010). Stem cells and gene therapy (Tadros et al.,
2008) are the future treatment that can recover acquired and congenital hearing
loss (Ito et al., 2001). To study hearing process and its disorder, causing factors
are too much necessary, as it leads towards its therapeutic intervention. | studied
multiple research and review articles but included those, have pathophysiology,
prevalence, causing factors, genetics, and treatment of mainly age-related
hearing loss.

The Middle Ear

Stabilizing ligaments

External acoustic meatus

Tympanic membrane window

Auditory
tube

Tympanic cavity
(middle ear)

Figure 1. Anatomy of Middle Ear. It starts from tympanic membranes that
transfer sound energy into vibrational energy, then ossicles (malleus, incus, and
stapes) bones that convert vibrational energy into mechanical energy
(Hudspeth, 1989).

Anatomy and Physiology of the Ear

The most important sensation to the people of the World, which maintains their
safety and wellness and promotes their quality of life, is hearing. One of the
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important organs of the human body is ear. It plays a very important role in their
life by hearing different sound waves. The human ear has three parts, the outer,
the middle and the inner ear. The outer ear consists of the auricle or pinna and
the ear canal (external auditory meatus). The middle ear includes eardrum and
three small bones malleus, incus and stapes, which are, assembled together, the
ossicles as shown in Fig. 1 (Martin, 2003).

Vestibulocochlear
nerve

Lateral

Posterior

Vestibular duct
Cochlear duct
Tympanic duct

- Bony labyrinth
Cochlea —‘

- Membranous labyrinth

Figure 2. Anatomy of Inner Ear. It consists of six mechanoreceptor structures:
three semicircular ducts, utricle, saccule, and the cochlea. The bony labyrinth has
continuous stone like cavities along with the temporal bone while membranous
labyrinth is present within the bony labyrinth that is a series of communicating
ducts and sacs. These portions have role in sensation and balance (Hudspeth,
1989).

These bones connect the outer ear with the inner ear. The inner ear comprises of
the semi-circular canal (vestibule), the cochlea and the cochlear nerves as shown
in Fig. 2. Hair cells reside in inner ear, which is the sensory portion of the ear.
From the environment, the outer ear pinna collects different sound waves, which
passes through the ear canal and reaches the tympanic membrane (eardrum), it
starts vibrations. The middle ear bones move like a pistol due to these
vibrations, which will lead to the movement of the sensory portion of the ear that
is fluids inside the inner ear (Martin, 2003). The human inner is a highly
complicated organ composed of a cochlear duct responsible for hearing and
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vestibular portion for balance. When sound energy and balance information
reaches the cochlea, the hair cells convert it into electrical signals, which are
then transmitted to the brain through their associated neurons hence result to
understand the sound waves and responded to balance information’s. The inner
ear hair cells development is a result of a series of differentiation and cell fate
decision process which are tightly regulated by a combination of extrinsic and
intrinsic factors (Kelley, 2006). Various causes can be easily damaged these hair
cells including genetic mutations, aging, drugs and noise. In most cases the
damage is irreversible, lead to permanent hearing loss (Dror and Avraham,
2009). In this regards efforts using gene therapy or stem cells have met with only
limited success to regenerate or preserve these hair cells (lzumikawa et al., 2005;
Li et al., 2003a; Oshima et al., 2010). Normal hair cells development better
understanding may help to overcome such limitations.

Classification of Hearing Loss

In developing countries, HL is a major public health concern which rate is two
thirds of the worldwide HL patients (Tucci et al., 2010). HL can be classified into
different criteria involve based on severity, HL can be classified as; mild: 20 to 39
dB, moderate: 40 to 69dB, severe: 70 to 89 dB, or profound: =90 dB, based on
age of onset as; congenital (pre-lingual) or acquired (post-lingual), based on
affected portion of the ear as; conductive, sensorineural or mixed and based on
associated or not with abnormalities in other parts of the body as; syndromic or
nonsyndromic (Schrijver, 2004). The genetic basis of pre-lingual HL is estimated
to be at least 50% and for nonsyndromic hearing loss (NSHL) it is 70%, whereas
the remaining 30% are syndromic. Over 400 syndromic forms have been
described till to now; the most common examples are; Pendred syndrome and
Usher syndrome (Hilgert et al., 2009). The nonsyndromic HL have different mode
of inheritance; can be autosomal dominant (DFNA) comprises ~20%, can be
autosomal recessive (DFNB) encompasses ~ 80% of cases, can be X-linked
(DFN) transmit ~1% cases or can be mitochondrial comprises <1% cases. The
autosomal recessive nonsyndromic hearing loss (ARNSHL) prevalence frequency
is even greater in countries have high rate of consanguineous marriage (Smith et
al., 2005). It is estimated that up to 1% of human genome is to be involved in
auditory process. For NSHL over 130 loci have been identified and is clinically
and genetically heterogeneous disorder (Hilgert et al., 2009), of which more than
70 DFNB loci have been identified for ARNSHL (Smith et al., 2014).

Presbycusis

In Greek, Presbycusis means old and hearing (Zwaardemaker, 1891). In aged
population it is very common. In various studies it is investigated that hearing
impairment (HI) is associated with multiple factors, among older adults age is the
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main factor with the highest epidemiology rate (Wallhagen et al., 1997; Yueh et
al., 2003).

Based on etiology, Presbycusis have been divided into three subtypes.

|. Sensory Presbycusis; its causing factor is noise which permanently distort and
degenerate the hair cells of the cochlea.

1. Strial or metabolic presbycusis; is due to the decline in the cochlea metabolic
function.

lll. Neural Presbycusis; in this the degeneration of the auditory nerve occurs
(Mills et al., 2006; Schuknecht and Gacek, 1993).

However, in the prevalence of Presbycusis, gene-associated hereditary
susceptibility has been observed to play an important role (Rodriguez-Paris et
al., 2008; Unal et al., 2005).

Factors of Presbycusis
There are mainly two factor involved in age-related hearing loss:
Intrinsic factors

It included genetic disorders such as Ahl, mutation in mitochondrial DNA,
systemic diseases such as sickle cell anemia, metabolic disease and diabetes.

Extrinsic factors

It involved ototoxic medication, diet and noise. Both factors cannot separated
from each other (Schuknecht and Gacek, 1993; Zhang et al., 2013).

The aging process contributed to different changes in the body, which may be
physiological, molecular, and biochemical. In physiological changes, decreased
elasticity of cellular membranes occurs, the molecular changes reduce
mitochondrial function, increases in DNA damage and the biochemical changes
involved decreases in ionic changes and cellular water concentrations (Prazma et
al., 1990; Seidman et al., 1996). In humans the aging process occurs in every
organs of the body. The aging process can also occur in the external, middle ear
and inner ear. In inner ear, cochlea is the hearing portion consisting of hair cells
(Schuknecht and Gacek, 1993). In cochlea aging process occur that leads to loss
of hair cells (Nelson and Hinojosa, 2006). The hair cells are very vulnerable as
they change sound waves into nerve impulses that are critical to normal hearing
function (Zhang and Surles, 2008). The hair cells once degenerated; the
degeneration is permanent because in human inner ear cochlea the hair cells
live only once. As the eye has eye-lid and eye does not work during sleeping,
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but due to absence of ear lid, it works 24 hours without any rest. It does not
depend on that a person is either healthy or not, can develop presbycusis
sooner or later due to progressive loss of hair cells (Zhang et al., 2013).

Prevalence

The epidemiology of presbycusis can be expressed in percentage and the
majority of aged population have hearing impairment (Rothman, 2012). Hearing
impairment is one of the most common sensory disorders observed in the
population. In the US it is estimated that 1 in 1000 people is born deaf or
acquired in early childhood (Morton, 1991). But in Pakistan its prevalence is 1.6
in 1000 people (Elahi et al., 1998).

As one of the most important factors of hearing impairment is the aging process
(Ryan, 2000). Therefore 10% of the elderly have age 65 or above, are suffer from
hearing loss with the highest prevalence rate in North America (Wallhagen et al.,
1997). Hearing impairment occurs in later life either have good or bad socio-
demographic factors like education, income and marital status (Corna et al.,
2009). The results of age-related hearing loss prevalence may vary among
various literature reports. The American Speech Language Hearing Association
statistically reported in aged Americans, hearing loss is the 3 have high
prevalence rate. In older people hearing impairment is the most common
communicative disorder, for example hearing loss occurs of about 25% to 40%
of the population have age 65 or above (Frisina and Walton, 2006; Yueh et al.,
2003).
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Figure 3. Prevalence of presbycusis as a function of age, it increases with
age. In each group, the prevalence of hearing loss shows as percentage of the
population (Zhang et al., 2013).
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Like the USA, the Canadian Association of Speech Language Pathologists and
Audiologists also confirms the prevalence of hearing loss. It reported 20% of
population are affected have >65 years, while 40% are affected have >75 years
of age (Zhang et al., 2013). With the age the prevalence rate of hearing
impairment will be high. The people have age 70-74 years, its presbycusis
prevalence range can be between 25%, 50% at 85 years old, and it can be >80%
at age of 85 or above (Bogardus Jr et al., 2003; Desai et al., 2001; Yueh et al.,
2003) as shown in Fig. 3. Due to this high prevalence rate, presbycusis is one the
critical issue in our society.

From different multiple studies, the presbycusis prevalence data obtained are
not contradictory, but can be overlapped to each other in terms of progressive
rate of presbycusis. As it can be shown in Fig. 3 based literature survey (Corna et
al., 2009; Woodcock and Pole, 2008).

The world wide studies of World Health Organization showed that, in 1999,
>120 million, in 2005, 278 million, and in 2011, 642 million people suffered from
hearing loss. The estimation that how many people will be affected by 2017,
2025 and even by 2031 will be surprising. It is estimated that the percentage of
presbycusis prevalence is increase to 21.8% up to 2031 as shown in Fig. 4
(Brencla, 1997; Carson and Pichora-Fuller, 1997; Secretariat, 1993). Here is a
proposed projection which estimated that 1248 million people in 2017, 2568
million people in 2025, and 5136 million people in 2031 will suffered from
hearing loss.
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Figure 4. Showed the prevalence of hearing impairment as a function of year,
the total number of hearing loss patients worldwide and HL increase each year
(Zhang et al., 2013).
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Genetics of Presbycusis

Genetic is one of the most critical factors of presbycusis. Different genes
contribute to hearing impairments, which lead to Presbycusis. The genes related
to presbycusis have been discovered, including gene modifiers, ten presbycusis
genes and mitochondrial DNA mutation. Through genome wide studies
association age-related hearing loss genes include NAT2*6A polymorphism,
SNPs in KCNQ4, common 4977-bp mitochondrial DNA deletion, grainy head-
like 2 gene and Glutamate receptor-7 gene were identified (Van Eyken et al,,
2007).

In mitochondrial respiratory chain the ATP is generated by oxidative
phosphorylation, but due to mitochondrial dysfunction which affect oxygen free
radical, apoptosis and calcium imbalance, leads to hearing loss. The mtDNA
mutation in mice showed early presbycusis (Niu et al., 2007). In human mtDNA
4977 mutation related to presbycusis and mtDNA 4834 in rodents (Lee, 2013).

Animal Models Used to Study Presbycusis

It is explored that 19 inbred strains of mice model have presbycusis (Johnson et
al., 2003; Johnson et al., 2008: Johnson et al., 2006). Out of these, 10 strains
had age-related hearing loss (Ahl) locus on chromosome 10 (Johnson et al.,
2000). Ahl is a core gene in C57BL/6J mice as it encodes cadherin-23 and for
presbycusis. C57BL/6J mice were used as a key model because they exhibited at
age of 6 months high frequency hearing loss. At age of 12 months, low-
frequency hearing loss and at age of 15 months, whole frequency hearing loss
was observed (Fetoni et al., 2011). In the cochlea histological changes occur due
to the progression of hearing impairment. In C57BL/6J, the degeneration of the
abaxial cochlea neurons have association with the degeneration of peripheral
hair cells as both leads to presbycusis (Idrizbegovic et al., 2001). In C57 mice in
addition to early presbycusis, in the nucleus of ventral cochlea changes in
sensitivity were also observed, as for the analysis of sound features like temporal
cue, frequency and sound intensity in the central hearing system, the cochlear
nucleus is responsible (Caspary et al., 2008). Another animal model CBA/J
mouse was developed, in this model, Ahl resistance alleles such as Ahl 2, Ahl 4
and Ahl 8 were also explored in addition to Ahl, Ahl 3. Ahl resistant allele was
discovered in CBA/J mice model and has observed at age of 12 months,
developed high-tone hearing impairment. It was investigated at age of 18
months that the mice model has to begin the outer hair cells loss, and also
observed until the age of 25 months that the model did not develop any
abnormality in stria vascularis. For neural and sensory presbycusis therefore
these are used as models (Sha et al., 2008). Another model CBA/CaJ mice was
developed and widely used as a model for strial and metabolic presbycusis. As it
was observed that this model has hearing impairment early with declined
endocochlear potential. DBA/2J mice used as a model and shown loss of
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cochlear ganglion and outer hair cells at age of two months led to hearing loss.
Ahl genes were also present in this model (Fetoni et al., 2011). A model BALB/cJ
mice for metabolic presbycusis was observed at age of 19 months to have a
decrease in endocochlear potential and presbycusis (Popelar et al., 2006). At
age of 12 months, Fisher 344 albino rats developed a rapid presbycusis due to
degeneration of stria vascularis and outer hair cells (Fetoni et al., 2011; Popelar
et al., 2006). It has been studied in Fischer 344 rats, the aging process lost the
glycinergic inhibition in the nucleus of ventral cochlea. It also changed the dorsal
cochlear nucleus coding intensity (Caspary et al., 2008). Mongolian gerbils
developed models for metabolic age-related hearing impairment and shared
similar pathological characteristics as humans. In these models, inside the
gerbils, a decline of endocochlear potential, the atrophy of spinal ligaments and
stria vascularis were investigated (Gratton et al., 1997; Mills et al., 1990). Similar
to humans, Chinchillas have aged-related hearing loss, but poses a limitation as
it has long life span of 20 years, therefore does not use for the studies of
presbycusis (Lee, 2013).

Treatment

As presbycusis is a sensorineural hearing loss, so cannot be cured or prevented
and there are no recommended or approved pharmaceutical treatments.
However some attempts can be used for its betterment. The attempt options of
treatment for presbycusis fall into three categories: surgical, management and
pharmacological.

Surgical Treatment

It involves surgical cochlear implant and is possible in cases of profound or
severe hearing loss. A cochlear implant is a complex electronic device that
replaces the inner ear cochlea. This device may enable the presbycusis patient
to understand the environmental sound and speech waves. But there is a
difference between natural hearing sound spectrum and the sound spectrum
produces by the cochlear implant (Huang and Tang, 2010).

Management

It involves hearing aids devices and aural rehabilitation. Hearing aids now help
improve the hearing of many aged people and can be tuned to specific
frequency ranges of hearing loss. Aural rehabilitation may reduce the impact on
communication between the affected person and their communication partners.
It includes different techniques like reduce environmental noise, communicates
directly, pronounced clearly with the affected person and used of contextual
signs to improve comprehension (Huang and Tang, 2010).

Pharmaceuticals
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Until now the pharmaceutical treatment for presbycusis remain limited and
clinically unproven. The limited treatments for age-related hearing loss are:
water-soluble coenzyme Q10 (CoQ10) formulation, the prescription drug
Tanakan, and combination antioxidant therapy. In 2010 it was explored that
coenzyme Q10 a water-soluble formulation improved the air laminar tonal
audiometry and bone thresholds at 1000 Hz, 2000 Hz, 4000 Hz, and 8000 Hz
(Salami et al., 2010). Coenzyme Q10 has antioxidant properties similar to a
vitamin. It produces in the body, but with the age its levels fall (Yamasoba et al.,
2013).

Tanakan is a vasodilator and is an international brand name of prescribed drug
extract of Ginkgo biloba. Its pharmaceutical effects were observed when treating
aged women with tympanophonia. It was found that Tanakan improved hearing
and speech in adult patients, decreases tympanitis intensity, and gives idea to
recommend the presbycusis treatment (Boboshko et al., 2010). Antioxidant
therapy is a combination of six antioxidant agents, i.e. ribose-cysteine, L-
cysteine-glutathione mixed disulfide, NW-nitro-L-arginine methyl ester, folate,
vitamin B12, and vitamin C, within the oxidative pathway it target four sites
(Boboshko et al., 2010).

Ebselen is a synthetic drug molecule composed of organic selenium with
antioxidant, anti-inflammatory and cytoprotective activity (Schewe, 1995). It
mimics glutathione peroxidase (GPx), a crucial enzyme that protects the inner
ear from damage caused by noise or loud sounds (Dudbridge, 2008). It is found
that ebselen can be used as a possible treatment for hearing loss and tinnitus
(Kil et al., 2007).

Treatment in Future

Transplant therapy of stem cells

It has been investigated in vitro that the mature central nervous system does
have the potential to regenerate nerve. In this observation scientists successively
in vitro departed neural stem cells from various sites of brains of human and
mammals. It was demonstrated in a research carried out by Ito (lto et al., 2001)
that cochlea environment is compatible to the stem cells of neurons. Kojima
explored that immature progenitors neurons have the potential to differentiate
into the phenotypes of hair cells (Kojima et al., 2004). This research gives hope
to treat the damaged cochlea and presbycusis. In animal models such as guinea
pig or murine, it has been reported that embryonic stem cells (Li et al., 2003b) or
progenitor cells (Rivolta et al., 2006), the adult utricular sensory epithelium stem
cells (Li et al., 2003a), and even stem cells of marrow (Ge et al., 2005) also have
some potential to differentiate into audiometric cells. These researches help us
to remedy age-related hearing impairment patients at the cell replaced therapy
level with neural stem cells, xenogeneic or autologous embryonic stem cells, and
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even the stem cells of marrow. This treatment is still limited to animal models
and theory. For human application this technology remains years or even
decade’s away.

Gene therapy

For gene therapy various number of administration routes have been suggested.
It has been investigated that the apoptosis of related cells due to gene
mutation, aging and ototoxic medications is the final way to cause deafness. In
aged gerbil cochlea that the bcl-2 protein expression is suppressed due to
activation of caspase-3, leads to apoptosis induced presbycusis (Alam et al.,
2007). Matsui found that after the treatment of amino glycoside to inhibit the
caspases activation promotes the hair cells survival (Matsui et al., 2003). These
results showed that to activate the apoptosis inhibitors like caspase-3 may
provide protection to presbycusis related cells. Tandros had observed that in
inner ear aging 31 genes play important roles. The genes include are: B cell
leukemia/lymphoma 2, activating transcription factor 3, Calpain2, Bcl2-like1,
tumor necrosis factor receptor superfamily member 12a, tumor necrosis factor
superfamily member 13b, caspase 4 apoptosis-related cysteine protease 4, dual
specificity phosphatase 9 (Tadros et al., 2008). Thus, the apoptosis related genes
should be the candidate gene for gene therapy. Beside the apoptosis related
genes, in the past few years, the cell cycle regulatory genes (Chen et al., 2003a;
Lowenheim et al., 1999; Mantela et al., 2005), neurotrophin-based gene (Chen
et al., 2003b) and cellular and functional restoration gene (lzumikawa et al.,
2005) were so much promising and hot fields of gene therapy.

Suggestions

- Different research should be conducted to determine the actual cause and
frequency prevalence of hearing loss in the country.

- The information’s resulted from these research should develop different
strategies to help people with hearing impairment.

- The society should be well aware about the etiology of hearing loss.

- If the disorder is due to genetics then the families should be well aware to
avoid consanguineous marriages.

- To remove the psychological problems there should be no social
discrimination among people with hearing disorder.

- The health care providers at hospitals and audiology clinics should be well
trained about hearing loss.
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- The people with hearing loss should wear hearing aid device to protect
himself from road accident.

- To aid the people with hearing loss the government should develop different
programs, which can encourage the community to be self-supported

Conclusion

Hearing impairment is the most common neurosensory defect in human. In
developing countries it is two-third of worldwide hearing loss. Genetic basis of
congenital hearing loss is 50%, nonsyndromic hearing loss is 70%, and remaining
30% is syndromic. Pendred syndrome and Usher syndrome are common
examples of syndromic hearing loss. The non-syndromic HL have different mode
of inheritance; can be autosomal dominant (DFNA) comprises ~20%, can be
autosomal recessive (DFNB) encompasses ~ 80% of cases, can be X-linked (DFN)
transmit ~1% cases or can be mitochondrial comprises <1% cases. The
autosomal recessive non-syndromic hearing loss (ARNSHL) prevalence frequency
is even greater in countries have high rate of consanguineous marriage. It is
estimated that up to 1% of human genome is to be involved in auditory process.
For NSHL over 130 loci have been identified and is clinically and genetically
heterogeneous disorder of which more than 70 DFNB loci have been identified
for ARNSHL. The population above 40 years of age in those countries where the
average age is 50 years and have hearing loss called presbycusis. As the people
become aged with the passage of time, and the ratio of AHL in the aged people
become higher and higher. Presbycusis can be due to environmental or genetic
factor. Some genetic mutations related to presbycusis have been identified. It is
important to give awareness to the affected family to avoid consanguineous
marriages, to prevent their future family members from hearing impairments. It is
also very important and clinically significant to develop and identify therapeutics
treatments, potential protective measures to avoid presbycusis and HL. The
above all reported treatment is still limited to animal models and the scientists
continue their efforts to apply gene therapy to human beings. In future, we
assure that due to the development in technology, scientists’ efforts and interest
that the stem cell and gene therapy will be proved helpful and fruitful to be
effectively applied in clinic to cure presbycusis patients. Here the variety of
techniques are reviewed by using animal models is the future of therapeutics
treatment development. But for human clinical applications best results, these
techniques are going to refine and evaluate. In near future the presbycusis might
not be completely cured, but can be minimized and prevented.
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