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The eyes are highly developed photosensitive organs for analyzing the form ,intensity ,and color of light reflected from the objects and providing the sense of sight.protected within the orbits of the skull which also contain adipose cushions,each eyeball consists externally of a tough ,fibrous globe that maintains its overall shape.Internally the eye contains transparent tissues that refract light to focus the image,a layer of photosensitive cells,and a system of neurons that collect,process,and transmit visual information to the brain.

 Therefore the histological importance of the cells of the eyes mainly deal with:

1a)Rod cells:The human retina has on average 92 million rod cells. They are extremely sensitive to light,responding to a single photon,and allow some vision even with light low levels,such as at dusk or nighttime.Rod cells are thin,elongated cells(50micrometer ×3micrometer).The outer segment is a modified primary cilium,photosensitive and shaped like a short rod;the inner segment contains glycogen,mitochondria,and polyribisomes for the cell's biosynthetic activity.

   The rod-shaped segment consists mainly of 600 to 1000 flattened membranous discs stacked like coins and surrounded by the plasma membrane. Proteins in the cytoplasmic surface of each disc include abundant rhodopsin (visual purple) which is bleached by light and initiates the visual stimulis . Between this outer segment and the cell's inner segment is a constriction  ,the connecting stalk , which is part of the modified primary cilium arising from the basal body .

The membranous discs form by repetitive in folding of the plasma membrane near the connecting stalk and insertion of rhodopsin and other proteins transported there from the inner segment.In rod cells the newly assembled discs detach from the plasma membrane and are displaced distally  as new discs form.Eventually the discs arrive at the end of the rod ,where they are shed,phagocytosed, and digested by the cells of the pigmented epithelium .Each day approximately 90 membranous discs are lost and replaced in each rod with the process of assembly ,distal movement,apical  shedding taking about 10 days .

1b). The cone cells is the second important sell of the eye ,it is less numerous and less light sensitive than those of Rod,the average age 4.6 million cone cells in the human retina produce color vision in adequately bright light . There are 3 morphologically similar classes of comes ,each containing one type of visual pigment iodopsin (or photopsins). Each of 3 iodopsins  has maximal sensitivity to light of a different wavelength ,in the red ,blue,green regions of the visible spectrum,respectively. By mixing neural input produced by these visual pigments ,cones  produce a color image.

           Like rod cone cells are elongated ,with outer and inner segments, a modified cilium  connecting stalk ,and an accumulation of mitochondria and polyribosomes . The outer segments of comes differ from those of rods in their shorter,more conical form and in the structure of their stacked membranous  discs, which in cones remain as continuous invagination of the plasma membrane along one side . Also ,newly synthesized iodopsins and other membrane proteins are distributed uniformly throughout the cone outer segment and, although iodopsin turns over, discs in cones are shed much less frequently than in rods.

  2) corona virus normally called covid -19  are a large family of viruses that are known to cause illness ranging from the common cold to more severe diseases such as middle East respiratory syndrome and severe acute respiratory syndrome and this is virus can penetrate the eyes thrkugh the layers of retina which are :

a) The outer retina pigmented epithelium;  The pigmented epithelial layer consists of cuboidal or low columnar cells with basal nuclei and surrounds the neural layer of the retina. The cells have well-developed  junctional complexes, gap junctions ,.and numerous invanginations of the basal membranes associated with mitochondria . The apical ends of the cells extend processes and sheath -like projections that surround the tips of the photoreceptor. Melanin granules are numerous in these extensions and in the apical extensions and in the apical cytoplasm. This cellular region also contains numerous phagocytic  vacuoles and secondary lysosomes , peroxisomses , and abundant smooth ER specialized for retinal (vitamin A) isomerization . The diverse functions of the retinal pigmented epithelium include the following:

- The pigmental  layer absorbs scattered light that passes through the neural layer, supplementing the choroid in this regard.

-with many tight junctions , cells of pigmented epithelium form an important part of the protective blood -retina barrier isolating retina photoreceptor from the highly vascular choroid  and regulating ion transport between these compartments.

- The cells play key roles in the visual cycle of retinal regeneration,having enzymes systems that isomerize all -trans -retinal released from photoreceptor and produce 11-cis-retinal that is then transferred back to the photoreceptors.

- Phagocytosis of shed components from the adjacent photoreceptors and degradation of this material occurs in these epithelial cells.

-cells of pigmented epithelium remove free radicals by various protective antioxidants activities and support the neural retina by secretion of ATP ,various polypeptide growth factors ,and immunomodulatory factors.

B) Neural retina is the true to its embryonic origin, the neural retina functions as an outpost of the CNS  with glia and several interconnected neuronal subtypes in well -organized strata. Mine distinct layers comprise the neural retina,described here with their functional significance.

Three major layers contain the nuclei of the interconnected neurons:

- Near the pigmented epithelium,the outer nuclear layer (ONL) contains cells bodies of photoreceptor( the rod and cone cells).

-The inner nuclear layer  contains the nuclei of various neurons ,notably the bipolar cells,amacrine  cells , and horizontal cells ,all of which make specific connections with other neurons and integrate signals from rods and cones over a wide area of the retina .

- Near the vitreous , the ganglionic layer has neurons (ganglion cells) with much longer axons . These axons make up the nerve fiber layer and converge to form the optic nerve which leaves the eye and passes to the brain. The ganglionic layer is thickest near the central,macular region of the retina ,but it thins peripherally to only one layer of cells.

 Between the three layers with the cell nuclei are 2 fibrous or plexiform regions containing only axons and dendrites connected by synapses:

-The outer plexiform  layer includes axons of the photoreceptor and dendrites of association neurons in the inner nuclear layer.

-The inner plexiform layer consists of axons and dendrites connecting neurons of the inner nuclear layer with ganglion cells.

The rods and cone cells , named for the shape of their outer segments, are polarized neurons with their photosensitive portions aligned in the retina 's rod and cone layer and their axons in the inner plexiform layr . Both rod and cone cells have highly specialized o outer and inner segments.

All neurons of the retina are supported physically by glial cells called Muller  cells. With their nuclei in inner nuclear layer ,Muller cells extend fine  processes and branching lamellae that serve as a scaffold for the neurons and their fibers .Muller cells also organize two boundaries that appear as very thin layers within the retina:

-The outer limiting layer is a faint but well -defined series of  tight and adherent junctions that form at the level of the rod and cone inner segments between the photoreceptor and Muller cell processes. The outer limiting  layer forms the one side compartment that encloses  the rods and cones.

-The inner limiting layer consists of terminal expansions of other Muller cell processes that cover the collagenous membrane of the vitreous body.

 All these layers of the retina can be seen by routine light microscopy . It is important to note that light must pass through all the  layers of the neural retina before reaching the layer of rods and cones. Branches of the central retinal artery and vein run mainly within the nerve fiber and ganglionic layer ,surrounded by perivascular feet  of astrocytes located there . In some retina regions capillaries extend as deeply as the inner nuclear layer. A few scattered microbial cells occur throughout the neural retina . 

 Therefore corona virus can penetrate the body through the eyes due to the fact that the virus can enter an individual body through the conjuctiva and then spread throughout your body through blood vessels within the conjunctiva.

The conjuctiva is the clear ,thin membrane that covers part of the front of the eye as well as the inner part of the eyelids .

Some evidence suggests conjuctivitis ,which most of us know as pink eye ,could be a symptom of covid -19 .However,this is said to be rare ,with pink eye developing in an estimated 1% to 3% of people with coronavirus.
