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ABSTRACT

The dry eye in senile people is a
major ophthalmologic problem; the
aim of this work was to study the his-
tological and histochemical changes
with advancement of age in the lacri-
mal glands in rabbits, and correlating
these changes with those, which
might be detected at the ultra structu-
ral level.

Thirty healthy rabbits of both sex-
es were divided into three groups.
Young age group (3-5 months), adult
group (9-12 months), and senile
group (24-36months).  The lacrimal
glands, of each animal, were dissect-
ed out, isolated and processed; par-
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affin section stained with
Hx&E..Mallory Trichrome and PAS
stains. Fresh frozen cryocut section
for localization of acid phosphatase
enzyme activity were done. Epon em-
bedded semithin sections stained
with toluidine blue and uitra thin sec-
tions for Electone Microscopic study
were prepared.

The rabbits has a dorsal lacrimal
gland in the postero dorsal region of
the eye ball, it is about 4mm in diame-
ter, and Harderian gland lies in the
antero ventral region of the eye ball, it
is about 6mm in diameter. In young
and adult age consists of tubulo aci-
nar units separated by dense sheets
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of connective tissue septae into lob-
ules. The acini lined by cubical cells,
rounded basal nuclei and basophilic
cytoplasm. In senile rabbits, the lacri-
mal gland showed thickening of the
periductal and perivascuolar connec-
tive tissue infiltration of inflammatory
cells and degeneration of some lacri-
mal acini. b

The harderian gland in young and
aduit rabbits consists of of tubulo aci-
nar unit, divided into lobules by
sheets of connective tissue. The acini
composed of two types (type | and
type II). type | had a narrow lumen,
and their cells showed small vacuoles
and rounded basal nuclei. The type |
acini had a wider lumen, larger vacu-
oles, and rounded basal nuclei. In se-
nile group the acini were closer, irreg-
ular in shape, showing outpockting of
the acinar cells. Perivascular and per-
iductal cellular infiltration was noticed.

The lacrimal acinar cells in young
and adult rabbits showed positive
PAS reaction while they showed a
weak positive reaction in senile ones.
The acinar and ductal basement
membrane of the acini and ducts
were thickened and showed strong
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positive PAS reaction in senile age
groups.

The lacrimal gland showed an in-
crease in the amount of the collage-
nous fibers in adult animal and more
condensation of these fibers were no-
ticed around ducts and blood vessels
in senile gland.

The basal portions of the acinar
cells, in young age showed strong
positive acid phosphatase reaction
while the cytoplasm
showed moderate positive reaction.
The senile gland showed weak reac-
tion in the acinar cells. The epithelial
lining of the ducts in all age group
showed strong positive acid phospha-
tase reaction.

remaining

By E/M Some of the lacrimal aci-
nar cells appeared darker than the
others. The acinar cells showed su-
pra nuclear Golgi complex, mitochon-
dria and numerous secretory gran-
ules. The gland showed increase of
the mitochondria in young age, while
in senile rabbits signs of degeneration
of the mitochondria in the form of
pyknosis of the nuclei, and appear-
ance vacuoles in the cytoplasm was
noticed.
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Review of Literature

The aqueous component of the
tear film is responsible for keeping
the cornea buffered, lubricated, nour-
ished and protected. It is produced
and secreted from the lacrimal gland
(Dilly, 1994). Dry eye in senile people
is a major problem present in some
diseases such as kerato-conjunctivitis
sicca and Sjogren's syndrome . (Far-
rell J, Patel s, Grierson DG,and Stur-
rock RD, 2003).

Sulivan and Krenzer, (1999
Jreported that Precorneal tear film is a
sheet of tears, which cover the ex-
posed inter palpebral portions of the
globe and cornea.

Dry eye syndrome such as, kerato
conjunctivites sicca, Sjogren's syn-
drome and dacry adenitis are big
problem in old age. Most dry eye
symptoms result from an abnormal,
non lubricative ocular surface that in-
creases shear forces under the eye
lids, and diminishes the ability of the
ocular surface to respond to environ-
mental challenges. Michael, E ,Stern,
ph, Roger, W and Beuerman, (1998).

Clao, (2000) included that the ocu-

lar surface of the eye and lacrimal
gland function are tightly integrated
unit. Dry eye conditions; damage the
ocular surface, lead to further dam-
age of lacrimal gland.

Sullivan, D.A, wickham LA, and
Krenzer, (1997) and Azzarolo. et al,
(1997), stated that the lacrimal gland
function was significantly influenced
by sex hormone. Androgens were
showing to exert essential and specif-
ic effect on maintaining normal glan-
dular function to suppress inflamma-
tion in normal and autoimmune
animal models. Sullivan and Krenzer,
(1999), included that androgen defi-
ciency may promote the progression
of Sjogren's syndrome and its asso-
ciated lacrimal gland inflammation,
Meibomian gland dysfunction, and se-
vere dry eye.

Azzarolo, ( 2003), stated that lacri-
mal glandular atrophy was observed
after ovariectomy, he suggested that
in addition to androgen, estrogen also
seem to play a role to maintain lacri-
mal gland structure and function.

Cornell-Bell, DA Sullivan, and MR
Allansmith, (1985), stated that acinar
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area in lacrimal glands of males was
larger than that of females. These
findings suggest that gender differ-
ences in lacrimal gland morphology
may be a general phenomenon in a
variety of species.

Evaporation of tears :

The evaporation rate is normally
low because of protective oily layer;
no more than 20-25% of the total
tears secreted are lost by evaporation
per day, remaining fluid is drained
througi the nasolacrimal duct into the
nose. In the absence of the protective
oily layer,. the rate of evaporation is
increased 10 to 20 times .the tonicity
cf human tears is subject to a dynam-
ic change because of the evaporation
process and rate of tear flow. The
overall thickness of the tear film is
about 4-9um but the eye can manage
up to 30mm without over flow., (Peif-
fer, R.L and Petersen Jones, 1297).

Most dry-eye symptoms result
from an abnormal, non lubricative oc-
ular surface that increases tear forces
under eyelids and diminishes the abil-
ity of the ocular surface to respond to
environmental changes. This ocular-
surface dysfunctions may resuit from
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immuno-compromise persons due to
systemic autoimmune disease, localily
from a decrease in systemic andro-
gen support to the lacrimal gland as
seen in aging and most frequently in
the menopausai female. (Stern,
1998).

The function of the lacrimal gland
is significantly influenced by sex hor-
mone (androgen). Androgen is shown
to exert essential and specific effects
on maintaining normal giandular func-
tions and to suppress inflammation in
normal and autoimmune animal mod-
els. As the activity of androgen in lac-
rimal giand is proposed to be attribut-
ed to its ability to induce the
accumuiation of anti-inflammatory cy-
tokines. (Azzarolo, AM, QOlsen, E and
Huang, ZM, 1997).

Androgen deficiency may promote
the progression of Sjogren's syn-
drome and its associated lacrimal
gland inflammation, Meibomian gland
dysfunction and severe dryness of
the eye. (Sullivan and Krenzer,
1999).

QOvariectomy result in the de-
crease of the level of estrogen which
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lead to necrotic change in the acinar
cell and inflammatory response of the
lacrimal gland by lymphocytic infiltra-
tion. This suggests that estrogen
play a role to maintain lacrimal gland
structure and function . (Elhusseni, H.
M, 2003).

Kerato conjunctivitis sicca and dry
eye is associated with reduced tear
secretion and therefore a reduction in
the effectiveness of lacrimal gland
function. This have been seen to oc-
cur with increasing age. The differ-
ence between the young and aged rat
glands include deposition of connec-
tive tissue, inflammatory cell infiltra-
tion, periductal fibrosis, acinar atro-
phy. Also morphological change of
the acini which occur with age from
serous to seromucous and then to
mucous acini, resulting in a reduction
in the presence of protein secretory
granules. The mast cell increases
with tissue damage. This explains
the phenomenon of reduced tear se-
cretion with ageing (Draper; et al
1997).

Lacrimal gland is the primary tis-
sue involved in the secretory immune
system of the eye. This system

serves as the first line of defense to
protect the ocular surface against mi-
crobial agents and toxic compounds.
So, it significantly limits the eye sus-
ceptibility to infection and allergic dis-
eases and help to maintain both cor-
neal and conjunctival integrity and
visual function . (Sullivan and Sato,
1999).

Certain disease, such as Sjogren's
syndrome (SS) results in secretory
dysfunction of the lacrimal gland.
There are progressive lymphatic pro-
liferations which correlates with loss
of secretory acini. (Yoshino;et.al
1996).

Decrease or even prevention of
tear drainage by lacrimal occlusion is
of great clinical benefit for patients
suffering from dry eye syndrome. ltch-
ing, burning, foreign body sensation
and light sensitivity ar e markedly
improved following progressive lacri-
mal passage occlusion. (Nava-
Castaneda; et al 2003).

Material and methods : Thirty
healthy rabbits of both sexes were di-
vided into three groups. Young age
group (3-5 months), adult group (9-12
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months), and senile group (24-
36months). The animal were killed
by decapitation and lacrimal glands,
of each animal, were dissected out,

isolated and processed; paraffin sec-

tions stained with Hx&E,. Mallory Tri-
chrome stains and PAS reaction.
Fresh frozen cryocut sections pre-
pared for localization of acid phos-
phatase enzyme activity. Epon em-
bedded semithin section stained with
toluidine blue and ultra thin sections
prepared for Electrone Microscopic
study.

RESULTS

Light microscope study :

1) In the first group (young age,3-

Smonths) of rabbits.

Dorsal lacrimal gland :

The dorsal lacrimal gland ap-
peared to be consisted of small ser-
ous acini with narrow lumen, acinar
cells were pyramidal in shape with
rounded basal nuclei and granular
basophilic cytoplasm (Fig, 1). Inter-
lobular connective tissue contained
ducts and blood vessels. The ducts
had wide lumen rounded basal nuclei.
(Fig, 2).

A minimal amount of positively
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stained collagenous fibers were found
mainly in the interlobular connective
tissue around ducts and blood ves-
sels. (Fig 3).

Strong positive PAS reactions was
observed in the basement membrane
of acini, duct cells, and cytoplasm of
acinar cells (Fig 4).

Some acinar cells showed strong
positive acid phosphatase reaction.
and negative reaction in some inter-
lobular and periacinar connective tis-
sue (Fig 5).

Semithin sections of the dorsal
lacrimal gland, showed acinar secre-
tory cells were packed with secretory
granules .some of the acini was
stained darker than the others (Fig,6).

Harderian gland; The acini of the
harderian gland were composed of
two types of cells (type | and type II).
In.type | cells the acini had a narrow
lumen, their cells showed small sized
vacuoles, and rounded basal nuclei.
Type |l cells had a wider lumen, their
cells had larger vacuoles, rounded
basal nuclei and less amount of cyto-
plasm (Fig 7). The interlobular con-
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nective tissue contained ducts and
blood vessels. The duct cells had
central rounded nuclei (Fig 8). It
showed moderate amount of positive-
ly stained collagenous fibers mainly in
the interlobular connective tissue
around the duct and blood vessels in
type | acini (Figs. 9). Type Il acini
showed mild amount of collagenous
fibers around the duct and blood
vessels and negative collagenous
fibers in the interlobular connective
tissue (Figs.10).

The gland showed moderate posi-
tive PAS reaction in the basement
- membrane of acini, and cytoplasm of
acinar celis (Fig 11 ).

Strong positive acid phosphatase
reaction in some acinar cells. and
negative reaction in some interlobular
and periacinar connective tissue were
observed (Fig, 12).

2) In the second group (adult age, 9-

12 months) of rabbits.

Dorsal lacrimal gland ;

The lacrimal acini were apparently
large in size they were lined by co-
lumnar cells with rounded basal nu-
clei and basophilic granular cyto-

plasm. Myoepithelial cells surround-
ing the acini (Fig 13).

Moderate amounts of positively
stained collagenous fibers were laid
around intra and interlobular connec-
tive tissue mainly around fibrous cap-
sule, ducts and blood vessels
(Fig.14).

The positive PAS reaction were
seen in the peri acinar, interlobular
connective tissue and acinar base-
ment membrane with negative reac-
tion in the acinar cells. (Fig 15).

Harderian gland;

Acini were apparently large in
size, they were lined by columnar
cells, and rounded basal nuclei and
some acini lined by cuboidal cells
with flattened basal nuclei. Interlobu-
lar duct has large lumen, lined by co-
lumnar cells with rounded nuclei
Myoepithelial cells surrounding the
acini (Fig 16).

The moderate amounts of positive-
ly stained collagenous fibers were
seen lie around intra and interlobular
connective tissue mainly around fi-
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brous capsule, duct and blood ves-
sels (Figs.17).

A strong positive PAS reaction is
seen in the peri acinar, interlobular
connective tissue and acinar base-
ment membrane and moderate posi-
tive reaction in the acinar cell (Fig 18)

3) In the third group (senile age, 2-3
years) of rabbits.

Dorsal lacrimal gland;

Acini were large in size, and had
wide irregular lumen. Some acini
showed outpocketing of the glandular
cells and some show cellular degen-
eration. Acinar cells were cuboidal |
with rounded basal nuclei (Fig19).The
ducts were intralobuolar inside the
lobules, and interlobuiar between the
lobules in interiobular septae.The
cells of the ducts were cuboidal ,with
central nuclei. Myoepithelial cells sur-
rounding the acini,and cellular infiltra-
tion was noticed especially around
the duct (Fig.20).

There were more deposition of col-
lagenous fibers showed in periductal,
perivascuolar and peri acinar connec-
tive tissue (Figs, 21).
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A strong positive PAS reaction
were seen in the acinar basement
membrane, weak reaction in the cyto-
plasm of acinar cells (Fig22).

A strong positive Acid phospha-
tase reaction showed in some cells
lining the lacrimal duct. Moderate re-
action in some interlobular and peri-
acinar connective tissue and weak re-
action in the acinar cells (Fig.23).

Semithin sections of dorsal lacri-
mal gland, stained with toluidine blue
showed acini separated by connec-
tive tissue septae containing blood
vessels. Acinar cells were cuboidal
surrounded by basement membrane
,and myoepithelial cells. Secretory
vacuoles were present in the apical
part of the acinar cells, where the
rounded nuclei of the cells were basal
in position (Fig24). Interlobular ducts
were seen, and also showing some
secretory vacuoles (Fig 25).

Harderian gland :

The acini were closer, irregular in
shape, some showing outpockting of
the acinar cells.Acinar cells were cu-
boidal with basal nuclei, cellular de-
generation of the acini also noticed.
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(Figs,26,27). The duct had cuboidal
cells with basal nuclei, perivascular
and periductal cellular infiltrations
were noticed (Fig27). Myoepithelial
cells were noticed surrounding the
acini (Fig 26).

More deposition of collagenous fi-
bers was noticed around ducts and
blood vessels and minimal amount of
collagen fibers in the inter and intralo-
buolar connective tissue in cells with
large vacuoles, more deposition of
collagen fiber in the inter and intralo-
buolar connective tissue cells with
small vacuoles (Fig, 28).

A strong positive PAS reaction
was observed in the ductal cells, duc-
tal basement membrane, moderately
positive PAS reaction in acinar base-
ment membrane, perivascular and in-
terlobular connective tissue and neg-
ative reaction in the acinar cell (Fig
29)

Mild acid phosphatase reaction

was seen in some acinus cell, and
weak reaction in some interlobular
and periacinar connective tissue (Fig
30).

Electron microscopic result :

In the lacrimal gland of the young
age rabbits; the lacrimal acini con-
tained acinar cells filled with secretory
granules, rounded or oval basal nu-
clei. Most of those granules had gran-
ular contents, while few of them had
homogenous electron dense con-
tents. Supranuclear Golgi complex
and mitochondria were aparent.
(Figs, 31, 32). The lacrimal gland of
senile rabbits show,some intact aci-
nar cells, while others had ill defined
cell boundaries and the nuclei of
some of them were pyknotic .nuclei
have high content of condensed
chromatin. The cytoplasm contained
coalescent secretory granules, the
secretory granules might be fused to-
gether which had dark or light varie-
ties. It also contained cytoplasmic
vacuoles, Supranuclear Golgi com-
plex, mitochondria and vacuoles.
(Figs33, 34)
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Figure 1 : A photomicrograph of section

in the dorsal lacrimal gland of
three month rabbit showing
glandular acini (A), with narrow
lumen (L),the nuclei are round-
ed and lies in the basal portion
of the cell (N). Acini Separated
by interlobular connective tis-
sue (T). (Hx&E X 200)

Figure 3 : A photomicrograph of a paraf-
fin section in the dorsal lacri-
mal gland of three month rabbit
showing collagen fiber (F)
around interlobular connective
tissue (T) mainly around inter-
lobular duct (D) and blood ves-
sels (V). (Mallory Trichrome X
100)
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Figure 2 : A photomicrograph of a paraf-

fin section in the dorsal lacri-
mal gland of three month rabbit
showing interlobular duct (D),
with wide Ilumen (L), with
rounded basal nuclei (N).
(Hx&E X 400)

Figure 4 : A photomicrograph of a paraf-

fin section in the dorsal lacri-
mal gland of three month rab-
bit showing strong positive
PAS reaction in ductal cells
(s), acinar basement mem-
brane (s),and cytoplasm of aci-
nar cells (S). (PAS X400)
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Figure 5 : Aphotomicrograph of frozen

cryocut section in the dorsal
lacrimal gland of three month
rabbit showing positive acid
phosphatase reaction in the
acinar cell (S). And negative
reaction in the interlobular and
periacinar connective tissue
(N). (Acid phosphat ase X 200)

Figure 7 : A photomicrograph of section

in the Harderian gland of three
month rabbit showing different
size and shape of acini
(A).type | (1) with narrow lumen
(L),;ounded basal nuclei(n)
and type Il (Il) with wide lumen
(L) rounded basal nuclei(n).
(Hx&E X 200)

Figure 6 : A photomicrograph of a semitin

section in the lacrimal gland
of three month rabbit showing
secretory acini,they have nar-
row lumen(L) and their cyto-
plasm are filled with secretory
granules(G)some of the acinar
cells appear darker(D)than the
others(P). (Toluidine blue,
X1000)

Figure 8 : A photomicrograph of section

in the Harderian gland of three
month rabbit showing acinar
cells with large vacuole(v) in-
terlobular duct (D),duct cells
have central rounded nuclei,(n)
and blood vessels (V). (Hx&E
X 400)
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Figure S : A photomicrograph of section

in the Harderian gland of three
month rabbit showing collagen
fiber (F) around intericbular
connective tissue (T) mainly
around interlobular duct (D) in
acini with small vacuole. (Mal-
lory Trichrome X 200)

Figure 11 : A photomicrograph of a paraf-

fin section in the Harderian
gland of three months rabbit
showing moderate positive
PAS reaction in the acinar
basement membrane (M),and
acinar cells (m). (PAS X400)
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Figure 10 : A photomicrograph of section

in the Harderian gland of three
month rabbit showing mild col-
lagen fiber (f) around ducts (d),
in acini (A) with wide lumen
(L).and negative collagen fiber
around interlobular connective
tissue. (Mallory Trichrome X
200)

Figure 12 : Aphotomicrograph of frozen

cryocut section in the Harderi-
an gland of three month rabbit
showing strong positive acid
phosphatase reaction in some
acinar cell (S). and negative re-
action in some interlobular and
periacinar connective tissue
{N). (Acid phosphatase X 200)
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Figure 13 : A photomicrograph of section

in the dorsal lacrimal gland of
rabbit aged one year showing
lacrimal acini, with different lu-
men (L), they are lined by co-
lumnar cells (cl) with rounded
nuclei positioned in the basal
portion of the cell (N), interlob-
ular Blood vessels (V). Myoepi-
thelial cells surrounding the
acini(my), as flattened nuclei
(n). (Hx&E X 400)

Figure 15 : A photomicrograph of section

in the dorsal lacrimal gland of
rabbit aged one year showing
positive PAS reaction in the
peri acinar, interlobular con-
nective tissue, acinar base-
ment membrane (P).and nega-
tive reaction in the acinar cells
(N). (PAS X400)

Figure 14 : A photomicrograph of section

in the dorsal lacrimal gland of
rabbit aged one year showing
moderate amount of collagen
fiber (F) in intra and interlobu-
lar connective tissue. And
around blood vessels (V). (Mal-
lory Trichrome X 400)

Figure 16 : A photomicrograph of section

in the Harderian gland of of
rabbit aged one year showing
large acini variable in size(A),
interlobular duct (D) with cen-
tral rounded nuclei (n), and
large lumen (L). Myoepithelial
cells surrounding the acini
(my), as flattened nucleus (n).
(Hx&E X 400)
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Figure 17 : A photomicrograph of section
in the Harderian gland of of
rabbit aged one year showing
moderate amount of collagen
fiber (F) condensed around in-
terlobular duct (D). (Mallory
Trichrome X 200)

{.&ﬂ
RIS

Figure 19 : A photomicrograph of section

in the dorsal lacrimal gland of
rabitt aged three years show-
ing glandular lobules contain-
ing large acini(A),irregular lu-
men(L),outpockting of acinar
cells(p), some of them appear
degenerated(d).acinar cell cu-
boidal in shape(c)with basal
nuclei(N). (Hx&E X 400)
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Figure 18 : A photomicrograph of section

in the Harderian gland of of
rabbit aged one year showing
strong positive PAS reaction in
the peri acinar, interlobular
connective tissue and acinar
basement membrane (S).and
moderate positive reaction in
the acinar cell (M). (PAS X400}

Figure 20 : A photomicrograph of section

in the dorsal lacrimal gland of
rabbit aged three years show-
ing interlobular duct (D), myoe-
pithelial cell with flattened nu-
clei(N). (Hx&E X 400)
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Figure 21 : A photomicrograph of section

in the dorsal lacrimal gland of
of rabbit aged three years
showing condensed amount of
collagen fiber (F) mainly
around intralobuolar duct and
periacinar connective tissue.
(Mallory Trichrome X 400)

Figure 23 : Aphotomicrograph of section

in the dorsal lacrimal gland of
of rabbit aged three vyears
showing strong positive acid
phosphatase reaction in the
cell lining lacrimal main duct
(S). (Acid phosphatase X 400)

Figure 22 : A photomicrograph of section

in the dorsal lacrimal gland of
of rabbit aged three years
showing strong positive PAS
reaction in(S) acinar basement
membrane (b),and myoepithe-
lial cells(my) . And weak reac-
tion in the acinar cell (W).
(PAS X400)

Figure 24 : Aphotomicrograph of a semi

thin section in the lacrimal
gland showing secretory aci-
ni,they have rounded basal nu-
clei(N) their cytoplasm is filled
with secretory vacuoles
(s),acini surrounded by base-
ment membrane .nucleus of
myoepithelial cell were noticed
(m).connective tissue septae
contain blood vessels (v). (To-
luidine blue, X1000)
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Figure 25 : Aphotomicrograph of a semi-

tin section in the lacrimal gland
showing secretory acini,they
have wide Iumens(L) with
rounded basal nuclei(N) their
cytoplasm is filled with secreto-
ry vacuoles (s) .connective tis-
sue septae contain interlobular
duct (D) with basal nuclei(N)
and blood vessels (v). (Tolui-
dine blue, X1000)

Figure 27 : A photomicrograph of a paraf-

fin section in the Harderian
gland of rabbit aged three
years showing, Blood vessels
(V) ,interlobular duct (D) had
cuboidal cell(c),basal nuclei
(N).acini (A)show cellular de-
generation(d).cellular infiltra-
tion(i) was noticed around duct
and blood vessels(Hx&E X
400).
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Figure 26 : A photomicrograph of a paraf-

fin section in the Harderian
gland of three years in rabbit
showing large acini (A),acinar
cells cuboidal in shape(c)with
apical vacuole(a)and basal nu-
clei (N). myoepithelial cell (m)
with  flattened nuclei (N).
(Hx&E X 400)

Figure 28 : A photomicrograph of a paraf-

fin section in the Harderian
gland of rabbit aged three
years showing condensed
amount of collagen fiber (F)
mainly around interlobular con-
nective tissue. (Mallory Tri-
chrome X 400)
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Figure 29 : A photomicrograph of a paraf-

fin section in the Harderian
gland of rabbit aged two years
showing positive PAS reaction
in acinar, basement mem-
brane, perivascuolar and inter-
lobular connective tissue (P).
Negative reaction in the acinar
cell (N). (PAS X400)

Figure 30 : Aphotomicrograph of frozen

cryocut section in the Harderi-
an gland of rabbit aged three
years showing mild positive
acid phosphatase reaction in
some acinus cell (m) .and
weak reaction in some interlob-
ular and periacinar connective
tissue (W). (Acid phosphatase
X 400)

Figure 31 : An electron micrograph of an

acinar cell of young age rabbit
lacrimal acinus.showing oval
nuclei (N) , mitochondria (M),.
And secretory vacuole also
present (S). (Uranyl acetate
and Lead citrate X6610)

Figure 32 : An electron micrograph of an

acinar cell of young age rabbit
lacrimal acinus.showing round-
ed nuclei (N) , Supranuclear
Golgi complex(G), mitochon-
dria (M),.their cytoplasm is
filled with a homogenous elec-
tron dens material (H). (Uranyl
acetate and Lead citrate
X5200)
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Figure 33 : An electron micrograph of an
acinar cell of senile age rabbit
lacrimal acinus.it part of acinus
is intact ,its cell boundaries are
defined ,with rounded nuclei(N)
.the other part of acinus show
ill defined cell boundaries and
pyknotic nuclei (P). (Uranyl ac-
etate and Lead citrate X 6610)

DISCUSSION

In the present study, the acini
were enlarged and dilated with the
progress of age. In younger age the
acini were small serous acini with nar-
row lumen and acinar cell pyramidal
in shape with rounded basal nuclei. In
senile group the acini enlarge in size,
with wide irregular lumen without
pocketing of glandular cells, some
acini show cellular degeneration, and
cellular infiltration. The acinar cells
were cuboidal with rounded basal nu-
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Figure 34 : An electron micrograph of an
acinar cell of senile rabbit aged
lacrimal acinus.showing nucle-
us N) .some mitochondria ap-
per intact (M), and vacuoles
are noticed (V). (Uranyl ace-
tate and Lead citrate X 8900)

clei. Some of these acinar cells, on
using toluidine blue stain, appeared
darker than the others. These dark
cells may contain in their secretory
granules, more acidic and neutral gly-
coprotein than the pale cells. These
contents also might cause the dark
cells to attain a strong positive PAS
reaction while the other pale ones at-
tained a moderate positive reaction.
These findings were in agreement
with Ahmed (1983), who described
two types of cells in the rabbit lacri-
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mal acini; type | cells appeared pale
while type |l cells were dark. Allen, M,
Wright, p. and Bron. et al, (1997) also
reported that there were two types of
cells lining the acini of the human lac-
rimal gland ,one type was serous and
the other was mucous. They added
that the serous cells contained lyso-
somes and were similar to paneth
cells. On the other hand, Kalleny,
(1995), described only one type of
cells in the acini of lacrimal gland in
the rat. This controversy might be re-
lated to species differences

Draper. et al, ( 1997) in their study
of age related morphological changes
of male rat lacrimal gland, stated that
the differences between young and
aged rat glands included deposition
of connective tissue. inflammatory
cell infiltration. periductal fibrosis, aci-
nar atrophy and reduced innerva-
tions. They estimated the percentage
distribution of the acinar type of gland
in different age groups, in young
glarid the majority of acini were ser-
ous (81%), few seromucous acini
(17%), and pure mucous acini (2%).in
aged gland their were significantly re-
duction in serous acini over all distri-
bution was 23% when compared with

young gland .and marked increase in
presence of seromucous acini over all -
distribution 53%.

In the present study, myoepithelial
cells were seen around the secretory
lacrimal acini. This in agreement with
similar cells were noticed in lacrimal
acini of one humped camels, Mongo-
lian gerbils, mice and albino rats
Prince, J.H, Diesem, C.D, Eglitis, |,
Fahmy, M. F, Shain, Y.M, Sakai, yoh-
ro, (1981) Johnston:et.al (1985) and
Yaseen. et al, (1994). These myoepi-
thelial cells were not noticed around
the lacrimal intralobuolar or interlobu-
lar ducts, in this study. However.
Giliette. et al, (1980) and Kalleny,
{1985} described myoepithelia! cells
around these ducts, in the human lac-
rimal glands. They explained that
these cells might have a role in
squeezing the lacrimal secretion in
the beginning of its flow.

In present study the lacrimal gland
of the rabbits, have a well developed
duct system in which the intralobuolar
ducts are lined by a single layer of cu-
boidal or low columnar epithelial lin-
ing. These findings were in agree-
ment with Gillette. et al, (1980) and
Kalleny, (1995).
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The increase in the size of the lac-
rimal acini in senile rabbits could be
attributed to the accumulation of the
secretory granules in these cells.
These findings were in agreement
with Yaseen. et al, (1994). '

The increase of connective tissue
fibers, inflammatory cells in senile lac-
rimal glands, might be attributed to
the repeated episodes of inflamma-
tion of these glands throughout life.
These inflammatory reactions might
be followed by fibrosis with subse-
guent ischemia and degeneration of
acinar cells. This was in agreement
with Demato, B.E, Allen; et al (1984),
Roen; et al (1985), Yaseen. et al,
(1994) and Draper.et al, (1998).0n
the other hand, periductal areas as
well as the structural damage of the
acini. In senile age Makinodan and
Kay, (1980), reported that repeated
episodes of some systemic diseases
such as rheumatoid arthritis were
thought to involve the lacrimal gland.

The histological changes, in senile
lacrimal glands, couid be also due to
recurrent episodes of vasculitis and
arteriosclerosis and as aging lead to
ischemia of the lacrimal acini. Parish,
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(1980) and Friedlander, (1992) postu-
lated similar explanation.

The presence of periodic acid
Schiff reactive substance in the acini
and connective tissue stroma of rab-
bits lacrimal glands, noticed in this
study, came in agreement with Jen-
sen, O.A, Hensen, F, Kalleny, (1995)
and Garginlo, A.M, Aglio, C.D, Colio-
lo, P, Ceccarell, P and Pedimi.et al,
(1999) who found polysaccharides in
the Lacrimal acini of mouse, man,
rabbits and sheep's. On the other
hand, Yashimora. et al, (1980), and
Khater , (1984), denied the presence
of polysaccharides in the lacrimal aci-
ni and ducts of most mammals except
the rabbits.

The presence of a moderate posi-
tive PAS reaction, in the lacrimal aci-
nar cells of the young animals, might
be due to the accumulation of glyco-
gen droplets in these cells Nagato,
(1993). This moderate positive PAS
reaction, in the lacrimal acinar cells of
both young and adult animals, and
strong positive PAS reaction in ductal
cells were noticed also by Draper. et
al, (1998), in the rat lacrimal gland.
However, the weak positive PAS re-
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action, in the rat lacrimal acini of se-
nile animals, might denote a de-
crease of the secretory capacity in
the exhausted senile tissue. Further-
more, the thickening of the basement
membrane, of the lacrimal acini in
adult and senile animals, could be the
result of recurrent addition of base-
ment membrane materials from the
surrounding connective tissue cells.
This, in turn, aggravates the ischemic
condition of the acini. These findings
were documented by Yaseen. et al,
(1994).

Draper. et al, (1998) postulated
that the strong positive acid phospha-
tase reaction was observed in the ba-
sal portions of the lacrimal acinar
cells in both young and senile ani-
mals, might explain why the lacrimal
gland, in these two vulnerable ages,
had high protective mechanisms from
exposure to infections. However, the
decline of the enzyme activity in the
lacrimal acini, of senile rabbits, might
be due to either a reduction in the
ability of the acini to synthesize the
enzyme or the number of acinar plas-
ma membrane receptors for secreta-
gogues. This is in agreement with
study in which strong positive acid

phosphatase reaction was observed
in the basal portions of the lacrimal
acinar cells in both young and senile
animals.

The presence of a strong positive
acid phosphatase reaction, in the lac-
rimal ducts, in the present study,
could be explained by Khater, (1984),
who reported that the duct might se-
crete lysosomal enzymes. On the oth-
er hand, the appearance of acid
phosphatase activity in the Intralobuo-
lar and interlobular connective tissue
of the lacrimal glands of adult and
senile animals might be attributed to
the appearance of the macrophage
activity.

The lacrimal acinar cells had Su-
pranuclear Golgi apparatus,
chondria, with lamellar cristae and se-
cretory granules. This might signify
that these cells had an active secreto-
ry function. lwamoto and Jackobiec,
(1982) and Draper. et al, (1997).

mito-

The acinar cells contained numer-
ous secretory granules either granu-
lar or homogenous in character. The
difference in electron density of the
secretory granules in these acinar
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cells could be attributed to the nature
of the secretory materials inside the-
ses granules. lwamoto and Jacko-
biec, (1982) said that the lacrimal se-
cretory granules contained both
serous (proteins) and mucous (poly-
saccharides) substances in various
proportions that may differ from cell to
cell. Furthermore, Miyarzaki. et al,
(2001) reported that the increase in
the electron density of these granules
denoted an increase in their protein
content.

In present study the apparent in-
crease of homogeneous electron
dense granules, in the lacrimal acinar
cells of the young animals, might de-
note the predominance of their pro-
tein content. On the other hand, most
of these granules, in the senile
groups, have granular contents,
which might denote the predomi-
nance of their mucous content. These
findings were supported by Dilly,
(1994) and Draper. et al, (1998), who
reported that, the maximum protein
content output of the lacrimal gland
occurred during the young age.

Draper.et al, (1997) noticed, in rat
lacrimal gland, a change in the type

Vol. 39, No. 1 &2 Jan., & April, 2008

of secretory cells, and hence the type
of acini, in different age stages. They
found that the serous acini, in young
rats were predominant while in grow-
ing and adult rats seromucous acini
were predominant. They added that,
in senile rats mucous acini became
the predominant ones.

Draper. et al, (1998), noticed that
signs of degeneration in the secretory
acini of senile lacrimal gland were
manifested by pyknosis of nuclei, and
coalescence of the secretory gran-
ules. These degenerative changes
might result from ischemia of the lac-
rimal acini, which in turn resulted from
fiboroses of the gland or vasculitis of
its blood vessels. Deposition of colla-
gen fibres as well as the presence of
plasma cells, fibroblasts and fibrocy-
tes were noticed inbetween the lacri-
mal acini, these changes might be at-
tributed to the previous attacks of
inflammation of the lacrimal gland
throughout life. On the other hand,
the degeneration of the cellular orga-
nelles and mitochondria was accom-
panied by decrease in the homogene-
ous electron dense granules of senile
gland. This suggested that there is a
reduction or an inability of the acini to
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synthesize and secrete proteins and
other substances as the animal pro-
ceeded in age.

The result of this study have dem-
onstrated that lacrimal gland acini
change with age both morphological
and histological .the acinar cells in
young glands were predominately
serous (protein producing and secret-
ing cells), change of acinar cells to
seromucous (protein and mucous
producing and secreting cells) in the
adult age, and to mucous acini in se-
nile age.

These results indicate progressive
alteration in the specialized protein-
secreting cells of the lacrimal gland
with age. Initially from serous to se-
romucous to mucous acini, this pro-
gression from serous to mucous is
important finding.however, the caus-
es and mechanism of these change
are duo to the normal process of cel-
lular aging which involves loss of cel-
lular homeostasis and maintenance
over time Kirkwood, (1992), Rattan,(
1995).

The major mode of cellular mainte-
nance includes; processes of cellular

repair, cell division, cell replacement,
neuronal and hormonal responsive-
ness, immune response. Loss of one
or a number of these mechanisms
may be responsible for the changes
in the acinar cells, Draper. et al,
(1998).
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