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Reviewing the li*‘r.a:ﬁtures,. it was found that the
structure ¢f the zland and its comparative study was
investigated by Giscomini (188%), Flemming (1888),
Hannes (1911), Eingsley (1917), Davis {1929), Katto
(1955), Prince {1960), Babaeva (1956}, Sinha (1966),
Kessing {19673 Alexander et al (1973), and Huhbala
et al (1977). However scanty work delt with the stdy
of nerve terminals,y Therefore, it beczme the aim of
the present work to study the inrinsic nerve supply
of the lacrimal gland of man =nd dog. Lioreover an
attempt was made to study 1in details the histological
and histochemical features.
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REVICW OF LITERATURE

Harder (1564) discovered a large gland situated
in vicinity of the Third eys 1id of the deerg he Hemed
it the Harderian gland.

Giacomini {183%) studied the Harder's gland which
was present in all vertebrates except the primates.
It opened by Two ducte on the nasal side of conjunce
tival sac, and secreted an oily or nucous material.
It was large in mammels especially in herbivora. It
was rudimentary in the lower apes, bub was absent in
the anthropoids as in man. When the lacrimal gland
was well developed arder's gland was poorly developed

and vice VersSa.

Kingsley (1917}, mentioned that the vertebrata
lacrimal gland and nictiteting glands phylogenetically.
shared a common origin from the lower lid. And this ;x;
ght explain that the gland evoked secretion by few

duets to lower feornix of conjunctiva.

Davis (1929), descrived the Harderian gland as

a large orbital gland waich was present ih most
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vertebrates possessing a nicviftating membrane + The
function of this gland was poorly understood. Its
lipid-containing secretion might lubricste the nice

titating membrane.

Werner and Roberts (1951) described the Harderian
gland in the dog as being surrounded by a layer of
stratified squamous enithelium. Beneath this layer
was a band of counective tissue from which sepia exte-
nded inward dividing the gland into lobules. Two fypes
of cells were present, the clear eells (pure serous
variety) and ths principal cells. The labtter were
more numerocus. Only the principal cells reacted to

specific tests for mucin.

Mitler and Hable {(1931) on their comment on the
work of ‘ierner and Roberts, postulated that "First,
all domestic animals have 3 superiicial gland of tus
third eye 1id.This is not the Harderian gland. It
surrounds the cartlilage of +the third eye lid. The
cells are serous in norse and ¢at, mixed in the ox,
sheep, amd dogs, aad nucous in the Pig. BSecondly, the
Harderian glarmd is the deep of ths third eye 1lid. It
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is a separate structure and is atbached to the deep end

of the superficlol gland”.

They mentionsd that the Harderian gland was very
large in the deer, in which species it had been descri-
bed by Harder in 1664+ It was absent in the horse,
dog or cat and not clearly separated from ths superfisdial
gland in the oxe. The Pig was The only domestie animal

havipg the Harderian pland.

Boas and Bates (1954) stulied the effect of
hormones on the Harderian gland of the rat. They found
that its weight was not changed by adrenalectony,
castration or stress nor was it changed by treatment
with ACTE, corti séne.estradicl or testosterone .
Following either thyroidectomy or hypophysectomy, the
gland at%rophied, and the atrophy and growth Tailure
could he prevented by giving pituitary fractions,
containing growth hormcone and thyroid stimulating
hormone, in case cf hypophysectomy and thyrozine in
case of thyroidectonv. They suggested that normal
maintenance of Harderian gland in rat depended upon
the pressnce of thyroid homone and anterior pivuitary
factor, possibly the growth horumone.

Central Library - Ain Shams University



Babaeva (1955) studied the post natal development
of the external orbisal lacrimal gland in white rats.
The weight of the external orbital gland,thg size of
lcobules, aecini, nuclei and the mitotic activity of the
secretory cells were determined., Up to the age of
40 days the increase in the gland weight'was due to
mainly te +the formation of new ac¢ini, ths latter took
place by proliferation of the cells of the terminal
portion. After 40 days, the fomration of new LTerminal
portions occurred to slight degree, The growth of
the gland at Y5 days onward was due o exclusively to
an increase in the size of &ll structural components

of the organ.

Bugene Wolff's (inatomy of the Eye and Orbit,
1968)described the comparative anatomy of Harder's
gland in different vertebrates, Fishes and aguatic
emphibians had no lacrimal organs, the eyes being
bathed by surrounding media, In the tortoise there was
one gland for the two eyes. In the serpents the
lacrimal gland was absent, but Harder's gland was
very large, being placed in The medial angle or sometimes

surrounding the globe, In birds, also, Harder's gland
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was very big. A4Also wentioned that the gland of Harder
was sebacseous in lower and rarine mammals, while it
tended to be more like the lacrimal gland as we passed

to the higher mamnals e

Startup (1969) described the canine lacrimal
gland as being situated on the dorso-lateral aspect of
the eye Bball, within the periorbital tissues in the
region of the orbital ligament. It was light red
in colour, flat with rounded edges and slightly lobu-
lated. The gland was blended with the surroumiing
tissues. The gland was approximately 12.5 mm wide

and 15 mm. deep.

wetherberg (197C) on his work on the Harderian
gland of Bhe rat found that some rats had a pink
coloured gland, whiie the other had a whive coloured
gland. The pink colour was due to the presence ol porphy-
rin pigments. The porphyrin content of the zland was

changed by different hormonal treatment.

He also found that tiis cirecadian rhythm of pineal

sarotonin and the influence of the light on that rhythm
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had been confirmed. Removal of the darderian gland
abolished the response to light in blinded animals,
which sugzested that this gland might act as the
extraretinal transducer involved in the persistence of

the pineal rhythm in the blinded suckling Tats.

Jight et al (1971) studied the Harderian gland
of domestic fowl. 7They examired the glands of 97 healthy
fowls of light-weight laying strains. They described
the gland as flattened, oval, or hour-glass shaped
structure, situatesd ventral and posteromedial to the
eye ball and having s solidary duct which opened in

relation to medial angle of membrane nictitans.

Warwick and «#illiams (1973), described lacrimal
gland as homologous with Harderian gland of lower
mamaals and was derived from a serous seereting element
and a gland secreting an oily meterial. Also ment-oned
that in primates the lacrimal gland was serous and had
migrated from its original position in the lower 1id to

the upper.
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Gasty (1975) =in his bookw described the anatomy
of the lacrimal gland of dog and considered the nictita-
ting gland as an accessory lacrimal glande The nictitae-
ting gland was related to the third eye 1id and opencd
into the infericor conjunctival fornix by means of two

4o four ducts.
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Structure Of The Harderian Gland Of The Birds:

........... 4

Ballantyne and Fourmsn (1967) described the Harde-
rian gland of marine birds and domestic ducks. Ihey
found that the gland in these species was large and
its secretion was oily to probect the eye from sea water
when spread by nictitabtirg membrane, They described
the gland &5 multilcbular, and composed of many tubules
lined with a single layer of tall coclumnar cells “n_th
basal nucleis They mentioned that the most striking
feature was the eonbtrast hetween the paucity of cyto=-
plasn staining in the »peripheral lobular cells and its

intensity in the eentral cells.

Bang ard Bang (1968) described in the chickens
Harderian glamds numsrous lymphocytic and plasma ~esll
invasion in apparsntly healthy commerclal stock chickens,
The gland ducts were infiltrated by a series of inva-
sive amall lymphocybc nooules suggesting that this was

an important coumponent of avian-immune system.
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