NAME: DARAMOLA SUSAN OYENIKE 

MATRIC NO: 17/MHS01/097

COURSE: NEUROHISTOLOGY

            ASSIGNMENT 

Write an essay on the histology of organ of corti 

       ANSWER

The cochlea is the part of the inner ear involved in hearing. It is a spiral-shaped cavity in the bony labyrinth, in humans making 2.75 turns around its axis, the modiolus.[1][2] A core component of the cochlea is the Organ of Corti, the sensory organ of hearing, which is distributed along the partition separating fluid chambers in the coiled tapered tube of the cochlea.

  The cochlea is made up of three canals wrapped around a bony axis, the modiolus. These canals are: the scala tympani (3), the scala vestibuli (2) and the scala media (or cochlear duct) (1). The scalae tympani and vestibule are filled with perilymph (in blue) and are linked by a small opening at the apex of the cochlea called the helicotrema. The triangular scala media, situated between the scalae vestibuli and tympani is filled with endolymph (in green).

Between the scala media and the scala tympani is a structure called the organ of Corti.

The cochlea about 35mm in length contains the cochlear duct. The cochlear duct is a triangular duct composed of

A vestibule membrane

A vascular membrane

A Stria vascular 

The cochlear duct contains organ of corti.

The Organ of Corti is a part of the cochlea and it mediates the sense of hearing transducing pressure waves to action potentials. This structure is localized in the scala media and it is formed by a series of hair cells, nervous terminations of spiral ganglion and supporting cells
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The scala media, or cochlear duct, is located between scala tympani and scala vestibuli and it is filled with endolymph. This structure is delimited by the basilar membrane and Reissner’s membrane. The Organ of Corti covers the basilar membrane and it is under the tectorial membrane, an acellular gel into which hair cell stereocilia are immersed. The peripheral process of acoustic nerve fibers provides synaptic connections between hair cells and cochlear nucleus.

The upper portion of the cochlear duct is formed by the stria vascularis, which contains numerous capillary loops and small blood vessels and produces endolymph.

Organ of Corti consists of different types of cells:

*Inner hair cells

*Outer hair cells

*Supporting cells

Inner Hair Cell

These cells are specialized in the mechanoelectrical transduction. There are almost 3500 cells disposed in one line along all the basilar membrane. They are connected to type I neuron peripheral fibers of spiral ganglion, these connection are very divergent (10/1). The luminal part of the cell is immerged in endolymph, the basal one is immerged in normal extracellular fluid. The luminal portion is formed by bundles of stereocilia(inner_ear), whose tips are connected by filamentous structures called tip-links

Outer Hair Cell

These cells are acoustical pre-amplifiers. They are almost 12000, disposed in three parallel lines. These cells are connected to type II amyelinic neurons, the connections are very convergent. They have also an afference from superior olivary nucleus. They have contractile activity.

Functions of organ of corti 

1) Sound waves, transmitted by the perilymph, make the basilar membrane vibrate up and down. Passive tonotopy mobilises the basilar membrane from the base (high sounds) to the apex (low sounds) of the cochlea

 (2) Stereocilia of the OHCs, embedded to the tectorial membrane, bend when the basilar membrane rises, causing the OHCs to depolarise (by the influx of K+ ions).

 (3) Excited (depolarised) OHCs react by contracting (= electromotility). Due to the close link between the OHCs, the basilar membrane, and the reticular lamina, this active mechanism creates energy that amplifies the initial vibration. It also plays a role in active frequency filtering (active tonotopy).

 (4) The IHC is excited, probably via direct contact with Hensen’s stripe within the tectorial membrane.

 (5) The synapse between the IHC and the auditory nerve fibre is activated, and a message is sent 

to the brain

SUPPORTING CELLS OF ORGAN OF CORTI 

1. Border cells: delineate the inner border of organ of corti

2. Cells of Hessen: defines the outer border. Located between outer pharyngeal cells and Cells of CLaudius..

CLINICAL CORRELATE 

1. SENSORINEURAL DEAFNESS: Hearing loss caused by damage to the inner ear or the nerve from the ear to the brain.

Sensorineural hearing loss is permanent. In adults, causes include ageing and prolonged exposure to loud noise. In children and infants, causes include congenital abnormalities or infections.
