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1. Epithelium (cornea)

2.Stroma (cornea)

3. Descemet's membrane and endothelium (cornea)
4. Anterior chamber

5. Iris

6. Lens

7. ciliary body
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Iris and lens, transverse section (Bouins, H&E, Bar = 33.6 um).
1. iris; 2. corneal stroma; 3. lens capsule; 4. cuboidal lens epithelium;
5. lens fibers; 6. aqueous chamber; 7. vitreous chamber.
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cuboidal epithelium of nuclei of lens fibers
front lens surface




1.the capsule
2. cuboidal epithelial cells

3. In the center (#3 in
photomicrograph) tightly
packed cells have lost
their nuclei and become
packed by special
transparent proteins
(crystallins) to form so-
called lens fibers
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Rods and \
Cones

A). Rods:

Low light and
peripheral vision
receptors. Black and
white vision.

B). Cones

Operate in bright
light and provide
color vision and
visual acuity.

Types of cones

Pigment B (blue)
Pigment G (green)
Pigment R (red)
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Retina, transverse section (Bouins, H&E, Bar = 20.5 ym).
1. pigment epithelium; 2. photoreceptor layer (cones and rods); 3. outer
limiting membrane; 4. outer nuclear layer; 5. outer plexiform layer;
6. inner nuclear layer; 7. inner plexiform layer; 8. ganglion cell layer,;

O nerve fiber Iaver: 10 inner limitinad memhrane



peripheral retina central retina




Bar = 32.4 ym).

Optic nerve, sagittal section (Bouins, H&E

1. optic nerve; 2. retina; 3. vein; 4. vitreous chamber.
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\.\ . . 2 Al . ";‘.-.\..Wc . |
Eye, transverse section (Formalin, H&E, Bar = 335 pm).
1. cornea; 2. lens; 3. iris; 4. retina; 5. optic nerve; 6. choroid body (reté

mirabile); 7. sclera (w/ cartilage).
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« A coronal section of both eyelid and the eye are shown
to the left. The cornea (1) and lens (2) provide
orientation.

The fornix (3) has more redundant conjunctiva. The
marginal conjunctiva(4) and tarsal conjunctiva (6) are
indicated. The palpebral portion of the lacrimal gland (5)
Is also shown in this photograph. The composition of
each of these regions varies in the Goblet cell density
within the epithelium. In addition, note the greater length
of the tarsus and higher number 'of Meibomian glands in
the upper eyelid compared to the lower eyelid. This has
iImplications for the origin of sebaceous carcinoma. This
photograph also give a view of the cross section of the
eyelid and the alert student will notice the skin externally
and orbicularis muscle.



http://www.missionforvisionusa.org/anatomy/2006/07/what-is-sebaceous-carcinoma.html
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1- skin surface; 2 fat and fascia; 3 orbieUTaris oculi;

4 levator aponeurosis; 5 tarsal plate; 6 conjunctival

surface; 7 Meibomian ducts; 8 glands of Moll; 9
accessory lacrimal gland of Wolfring






Photomicrograph (above) shows a low power image of an
exenteration specimen that has the eye intact with the adnexal
structures. The lobules of the orbital portion of the lacrimal gland (1)
are near the orbital septum but lie under the levator muscle (4). The
fornix of the upper eyelid (2) lies immediately adjacent to the
accessory lacrimal gland of Krause(3). The glands of Krause are
accessory lacrimal glands having the same structure as the main
gland. They are placed deeply in the subconjunctival connective
tissue (mainly) of the upper fornix between the tarsus and the
inferior lacrimal gland, of which they are offshoots. There are some
42 in the upper and 6 to 8 in the lower fornix. They are thus found
largely on the lateral side. Their ducts unite into a rather long duct or
sinus which opens into the fornix. Similar glands are found in the
caruncle. The Glands of Wolfring or Ciaccio are also accessory
lacrimal glands, but larger than the glands of Krause. There are 2 to
5 in the upper lid situated actually in the upper border of the tarsus
about its middle between the extremities of the tarsal glands or just
above the tarsus. The excretory duct is large and short and lined by
a basal layer of cubical cells and a superficial layer of cylindrical
cells like the conjunctiva on which it opens. The sclera (5), ciliary
body(6) and iris (7)






Photomicrograph (above) shows a higher magnfication of a human lacrimal
gland complete with acinar structures that contain lumens (1) and protein
rich acinar cells that secrete lysozyme, tear lipocalin, lactoferrin and IgA. The
reddish granules are secretory vesicles replete with protein. Some lumens
are filled with prtotein that is being secreted. Lymphocytes and plasma cells
are scattered in the interstitium.

The lacrimal gland situated above and lateral to the eye in the orbit secretes
the tears and into ducts in upper fornix. The lacrimal gland and its tears exist
In animals which live in air. Fish do not have lacrimal gland. The lacrimal
gland consists of an orbital or superior portion; and a small palpebral or
Inferior portion; which are continuous. The orbital portion is lodged in its
fossa on the anterior and lateral part of the roof of the orbit. It is shaped like
an almond.

The lacrimal gland consists of a lobules and is a tubulo-racemose gland with
short branched gland tubules somewhat similar to the parotid. The acini
consist of two layers of cells placed on a thin hyaline basement membrane
and surrounding a central lumen. The basal cells are myoepithelial in
character while the acinar cells are cylindrical, and secrete fluid into a series
of ducts of increasing size until becoming the excretory duct.
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The tarsal conjunctiva shows a stratified squamous epithelium (1) that
has few Goblet cells (none seen here) overlying a very dense fibrous
stroma, tarsus (2). Meibomian glands are embedded in the tarsus.




This photomicrograph from the fornix shows numerous goblet cells (7)
In infoldings of conjunctiva that form the pseudoglands of Henle (8).
Striated muscle (9) is seen beneath the substantia propria.
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Lacrimal gland







The limbus (1) is the junction of the conjunctiva and cornea. The bulbar
conjunctiva (2) covers the eyeball and extends into the recess created
by forniceal conjunctiva (3). The tarsal conjunctiva (4) covers the
tarsus. The marginal conjunctiva (6) is at the eyelid margin where the
epithelium will begin to be keratinized. The punctum (5) is also shown.
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At higher power, identify the hair & supporting cells, the otolithic membrane and
the otoliths. Shifting of the otoliths, which are composed mainly of calcium
carbonate crystals, causes bending of hair cell cilia. Note that the otoliths and
hair cells are bathed by endolymph, but is histologically identical to the macula

sacculi.
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