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INTORDUCTION

Major salivary glands are characterized by the presence of numerous
excretory units that consist of acini and a peculiar duct system. The excre
tion of saliva is assisted by the myoepithelial cells which play an important
role in the morphology of several kinds of salivary gland tumors (Martinez
Madringal and Micheau, 1989). Although the rat salivary glands are defi
cient in acini at birth, acinar cells proliferate rapidly during the early postna
tal period (Klein, 1982).

The parotid gland is one of the rat salivary glands and its parenchyma
consists of serous acini, intercalated ducts and excretory ducts (Mazurova,
1983). Previous studies on the development of the parotid gland in various
mammals have demonstrated that the terminal clusters and acini contained
mucous cells during early postnatal period. However, little information has
been available concerning the exact fate of the secretory granules in mu
cous cells, specially as whether or not the mucous cells differentiate into
serous cells (Ikeda and Aiyama, 1997). In their study on the parotid gland
in the juvenile Japanese macaque, Ikeda et al. (2001) found that mucous
cells were converted into serous cells. The structure of the parotid gland in
old aged mice was studied by Meisel et al. (1988). They found that in sali
vary glands, intracellular lipofuscin granules and residual body formation
increased with age.

Sjogren' syndrome is a systemic autoimmune disease characterized
by patient complaints of oral and ocular dryness accompanied by clinical
observations of a progressive loss of salivary and lacrimal function related
to the presence of a focal, periductal leucocyte infiltrate (Humphreys
Beher et aI., 1998). Abnormal fat deposition was observed in the parotid
and submandibular salivary glands associated with Sjogren syndrome
(Izumi et aI., 1997). Attention should be paid to distinguish aging changes
that occurred in the salivary gland and Sjogren syndrom's histopathological
changes, specially in patients over 60 years old (Chen, 1993).

Salivary glands like many other organs undergo changes in structure
with age. However, a comparison between the structure of the parotid
gland (acini and ducts) in different ages from early postnatal days to senile
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ages received little attention. Therefore, it became the aim of the present
work to study the development of the parotid gland in the albino rat from
birth to senility and to determine the structural changes of the parotid gland
at different age groups using both light and electron microscopy.

MATERIAL AND METHODS

The present study was based on the material obtained from male off
springs of ten pregnant females albino rats obtained from the animal house
of faculty of medicine, Ain Shams University. Five male animals were sacri
ficed on each of following ages: one day, seven days, two weeks, one
month and three months (adult). Another three senile animals two years old
were also sacrificed. The newly born animals were left with their mothers in
house cages until weaning at one month. The animals were maintained
under conditions of controlled light and humidity, they were fed with com
mercial rat pellets and water.

METHODS

Histological studies:

The parotid glands from different age groups were dissected out and
were processed for light microscopy. Three ages were chosen for electron
microscopic study; 1 day, adult and senile.

Light microscopy:

The glands were fixed in 10% formal saline for 7-10 days. Fixed tis
sues were dehydrated, cleared and embedded in paraffin blocks. Sections
of 5 um thickness were cut and stained with haematoxylin and eosin (Hx &
E). (Drury and Wallington, 1982).

Electron microscopy:

The glands were cut into small pieces and fixed for 2-4 hours in 2.5%
glutaraldehyde in 0.1 M phosphate buffer ph 7.2. Fixed tissue samples
were washed with the same buffer and post fixed in 1% osmium tetraoxide
in 0.1 phosphate buffer for one hour and then washed in the same buffer.
After dehydration in ascending grades of alcohol and embedding in epon,
semithin sections (1 urn) were cut using LKB ultramicrotome, stained with
toluidine blue, examined and photographed by Olympus 286 M light micro
scope. Ultrathin sections were cut and stained with uranyl acetate and lead
citrate (Reynolds, 1963). The grids were examined and photographed with
Philips 201 Transmission Electron Microscope Unit at Medical Military
Academy.
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RESULTS

One day:

The parotid gland at this age was formed of clusters of cells and ducts
arranged into lobes and lobules. They were surrounded by ill defined cap
sule which could be identified in some sites and not present in others. The
lobes were separated from each other by wide spaces filled with diffuse
connective tissue (Figs. 1,2). The component cells of each cluster were
arranged into more than one layer. Some clusters acquired a small lumen
but others had no visible lumen (Fig. 3). Budding of some cells could be
seen in different areas raised from the ducts (Fig. 4). At this age, the duct
system was differentiated into two components namely intercalated ducts
which were located intralobularly and interlobular ducts. The intercalated
ducts which were hardly detected from the clusters could be recognized by
their much smaller size and their wider lumina. The intercalated ducts were
lined with cubical epithelium with rounded nuclei (Figs. 2,5). The interlobu
lar ducts had a wide lumen and were lined with pseudostratified columnar
epithelium in some sites and columnar epithelium in other sites. The epithe
lium was formed of dark and light cells. Numerous fibroblasts could be
identified in the area surrounding the clusters and ducts outside their basal
lamina i.e. in the connective tissue (Fig. 6). Myoepithelial cells could be
easily demonstrated inside the basal lamina of both clusters and ducts,
they might appear fusiform or spider like depending on the plane of section
(Figs. 3,4).

The ultrastructure of the parotid gland at this age revealed the pres
ence of clusters of small sized cells containing large nuclei which occupy
most of the cytoplasm. Few cells had secretory granules. A small amount
of rough endoplasmic reticulum and a dense cytoplasmic population of free
ribosomes were present. The rough endoplasmic reticulum was very short
and scattered throughout the cytoplasm. The Golgi complex was small in
size consisted of few and very short cisternae with small nearby vesicles.
Mitochondria were moderate in size and in number (Fig. 7).

The intercalated ducts were lined with one layer of cuboidal cells,
sometimes with two layers of cuboidal cells. The ductal cells contained the
same organelles as the cluster cells, however they were fewer in number
and smaller in size compared with those of the cluster cells. Secretory
granules couldn't be detected in the intercalated duct, lateral cellular proc
esses were found between ductal cells (Fig. 8). The interlobular ducts were
lined by columnar cells in some sites and pseudostratified in other sites
(Fig. 9). Lateral cellular processes and desmosomes were observed be
tween the ductal cells and microvilli were found to project into the lumen of
the duct (Fig. 10). Myoepithelial cells could be easily identified separating
both acinar and duct cell from their basal lamina. They contained mitochon-
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dria and had processes connecting them with the acinar cells. They were
surrounded with connective tissue containing collagen fibers (Fig. 11).

The structure of the parotid gland at seven days was almost similar to
its structure at two weeks but it was smaller in size.

Two weeks:

At this age, the gland appeared more compact. The amount of the
connective tissue separating the lobes and lobules was reduced. There
was also an increase in the number of acini per lobule as compared with
the previous age. Moreover, the apical cytoplasmic eosinophilia and basal
basophilia became manifested. the intercalated duct and the interlobular
ducts were easily identified (Figs. 12, 13). Most of the clusters presented
the characteristic features of the serous acini, each consisted of a single
layer of nearly pyramidal cells around a very small central lumen. The nu
clei were basally located. Some clusters of cells were still present specially
at the periphery of the lobules. The blood vessels were invested in the con
nective tissue septa. Mitotic figures were still seen in some acinar cells.
The most characteristic feature of that age was the presence of dark secre
tory granules in the apical portion of the acinar cells. The interlobular ducts
were lined with pseudostratified columnar epithelium. Two types of cells
were recognized namely dark and light cells. The dark cells were fewer in
number and were located in the outer layer (Figs. 14, 15).

The parotid gland at one month age nearly achieved the character of
the adult gland with the exception of its relatively smaller size.

Adult (3 months):

There was a continuous generalized increase in the size of the gland.
The number of the undifferentiated clusters showed marked reduction and
the interparenchyrnal connective tissue was further reduced in amount. The
apical eosinophilia and basal basophilia of the acini were more prominent
than the previous age with apparently enlarged acini (Fig. 16). The interca
lated ducts were easily recognized from the acini than in the previous age.
They were lined with cuboidal cells surrounding a distinct lumen (Fig. 17).
The striated ducts couldn't be detected in all age groups.

Electron microscopy revealed an apparent increase in the acinar cell
size and its contained internal organelles specially the rough endoplasmic
reticulum which was increased in amount and basally located. There was
also an apparent increase in the secretory granules mostly of the dark type
(Figs. 18. 19). The lateral cellular surfaces as shown in the previous age
exhibited cytoplasmic processes (Fig. 19). The myoepithellial cells were
also demonstrated overhanging both acinar and ductal cells inside the
basal lamina (Fig. 20).
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Senile age:

There was no increase in the size of the gland or acini than the previ
ous age. An apparent decrease in the number of acin i per lobule and loss
of some acini in some areas of the gland were observed . As regards the
duct system, there was a relative increase in the number of ducts com
pared to the acini in some parts of the gland . The lining epithelium of these
ducts consisted of flat cells (Fig. 21). Hypertrophy and vacuolation of some
acinar cells with dupli cation of their nuclei were also presented (Fig . 22).

Electron microscopic examination of th is age revealed that there was
an accumulation of lipid drop lets in the acinar cells (Fig. 23). Plasmalemma
of some acinar cells was almost straight all around and the cytoplasmic
processes in between these cells couldn't be observed. However, the adja
cent cells were sealed with prom inent junctional complexes. The cytop lasm
in some cells was packed of secretory granules of moderate electron den
sity (Fig. 24). As regards the cell organelles inside the acinar cell, the rough
endoplasmi c reticulum was arrang ed basally in parallel rows. Other cells
showed marked dilatation and vesiculation of the rough endoplasmic reticu
lum, degenerated mit ochondria and irregular dark nuclei with condensed
chromatin were also observ ed. Most of cells showed the presence of elec
tron lucent granules that migh t coalesce together forming large vacuoles
(Fig. 25, 26) .

Fig . (1): Phot omicro graph of a
section of the parotid gland of one
day old male albino rat showing the
arrangement of clusters of cells (c)
and ducts (d) arranged into lobes
and lobules separated by connective
tissue cells and fibers. The capsule
is ill defined (t) (Hx & E; X 100)

Fig. (2): Photomicrograph of a section
of the parotid gland of one day old
male albino rat showing the cluster of
cells (c), intercalated ducts (1) and
interlobular ducts (d). Note the mitotic
figures (t) (Toluidine blue; X 200)
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Fig . (3): Photomicrograp h of a
semithin section of the parotid gland of
one day old male albino rat showing
the lobules containing the glandular
tissue in the form of clusters of cells
without lumen (c) . So me cluste rs
acquiring a lumen (L). Note the mitotic
figures in some cells (tt), and the
myoep ithelial cells (I ) in the clusters .
(Toluidine blue; X 400).

n
Fig. (4): Photomicrograph of a
semithin section of the parot id gland
of one day old male albino rat
showing the interlobular duct (d)
surrounded by connective tissue
containing blood vessels (V) . Note
the budding of some cells (B) out
from the duct. Myoepithelial cells
can be seen near the basal lamina
of the duct (-). (Toluidine blue; X
1000).

I

Fig. (5) : Ph ot omi crograph of a
semithin sect ion of the parotid gland
of one day old ma le albino rat
showing the interlobular duct (I).
Note the mitotic figures in some
clusters of cells (I ) and myoep ithelial
cells (ME). (Toluidine blue; X 1000)

Fig. (6): Photom icrograph of a
semithin section of the parotid gland of
one day old male albino rat showing
the interlobular duct (d). The lining
epithelium is pseudostratified in some
sites (I ) and columnar in other sites
(tt). The cells are in the form of light
(L) and dark cell (0) . The fibrobl asts
(f) have long processes . (Toluidine
blue; X 1000)
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Fig. (7): Electron micrograph of the
parotid gland of one day old male
albino rat showing the cells of the
clusters . Secretory granules are few
in number (G), rough endoplasmic
reticulum (ER) is present in short
segments and abundant unattached
ribosomes. Note the mitochondr ia
(M) and Golgi complex (C). (Lead
citrate & urany1 acetate; X 4000)

Fig. (8): Electron micrograph of the
parotid gland of one day old male
albino rat showing a portion of an
intercalated duct. Note the presence of
few segments of rough endoplasmic
reticulum (ER ), mitochondria (M) ,
lateral cytoplasmic processes (it) ,
wide lumen (L) with microvilli (m) and
myelin like figures (1'). (Lead citrate &
urany1 acetate ; X 4000)

II
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Fig. (9): Electron micrograph of the
parotid gland of one day old male
albino rat showing a port ion of an
intercalated duct. Note the lining
ep ithel ium sometimes co lumnar
and sometimes pseudostratified
surround-ing a lumen (L) and
lateral ce llu lar processes (I). (Lead
citrate & urany1 acetate; X 400 0)

Fig. (10): Electron micrograph of the
parotid gland of one day old male
alb ino rat showing the luminal
surface of interlobular duct cell. Note
the presence of rough endoplasmic
reticulum (ER ), mitochondria (M).
Golgi comp lex (G) wide lumen (L)
with numerous microv illi (m) and
desmosomes (0) (Lead citrate &
urany1 acetate; X 15000)
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Fig. (11): Electron micrograph of the
parotid gland of one day old male
albino showing the structure of
myoe pi the lia l cel l (ME ). It lies
between the cells of the acinus and
the basa l lamina (Tl' ). Note the
presence of processes that connect
it with the acinar cell (1'). Note also
mitochondria (M) and collagen fibres
(CF). (Lead citrate & urany1 acetate ;
X 4000)

Fig . (13): Photomicrograph of a
semithin section of the parotid gland
of two weeks old male albino rat
showing the intercalated duct (I) and
the interlobular duct (d). (Toluidine
blue; X 100)

Fig . (12) : Photomicrograph of a
sect ion of the parot id gland of two
weeks old male albino rat showing the
arrange-ment of acini and ducts into
lobes and lobules with reduced
amount of connective tissue than the
pre v io us age . N ote th e basa l
basophilia and apica l eosinophilia
among the acinar cells. (Hx & E; X
100)

m
Fig. (14): Photomicrograph of a
semithin section of the parot id gland
of two wee ks old male albino rat
showing the arrangeme nt of acinar
cells into one layer with large rounded
basal nuclei with a lumen (L). Some
cluster of cells (c) are still present at
th e per iphery . Secretory gran ules
appear as blue dots near the lumen
(11 ). Not e the myoepithelial cells
(ME). (Toluidine blue; X 1000)
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Fig. (15): Photom icrograph of a
semithin section of the parotid gland
of two week s old male albino rat
showing the cluster of cells (c) are
still present at the periphery. Some
cells appear with mitotic figures (i) .
The interlobular duct (d) lined with
pseudostratified columnar epithelium
with dark (0 ) and light cells (L).
(Toluidine blue; X 1000)

Fig. (16): Photom icrograph of a
section of the parotid gland of an
adult (3 month s) male albino rat
showing the arrangement of acini and
du ct s int o lobes and lobul es
separated by connective tissue septa .
(Hx & E; X 100)

Fig. (17): Photomicrograph of a semithin
section of the parotid gland of an adult (3
months) male albino rat showing the
arrangement of acinar cells into one
layer with large rounded basal nuclei (t ).
Note the interca lated duct (I) and the
apical granules (tt) near the lumen (L).
note also a blood vessel (v). (Toluidine
blue; X 1000)
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Fig. (18): Electron micrograph of
the parot id gland of an adult (3
months) male albino rat showing
an acinus. Note the presence of
dark secretory gra nules (G) ,
ro ug h endo plas mic reti culum
(ER), lumen (L) with microvilli (m)
and mitochondria (M) . (Lead
citrate & urany1 acetate ; X 3000)
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Fig. (19): Electron micrograph of
the parotid gland of an adult (3
months) male albino rat showing
the lateral cellular surface in an
acinus. Note the cytop lasm ic
processes (I) and the rough
endop lasm ic ret icu lum basally
located in the cell (ER) . (Lead
citrate & urany1 acetate; X 8000)

Fig. (21) : Photomicrograph of a
section of the parotid gland of a senile
male albino rat showing area of the
gland with decreased number of acini.
The duct system is apparently
increased in number . Its lining
epithelium is flat (I). Note also loss of
some acini in the tissue (tt). (Hx & E;
X 200)

L

Fig. (20) : Electron micrograph of the
parotid gland of an adult (3 months)
male albino rat showing an acinus
cell. Note the myoepithelial cell over
hanging the acinus (ME) , granules
(G) and lumen (L). (Lead citrate &
urany1 acetate; X 6000)

II
Fig. (22): Photomicrograph of a
semithin section of the parotid
gland of a senile male albino rat
showing vacuo lation in some acini
(I ). Note the hypertrophy of some
acinar cells with double nuclei (tt)
(Toluidine blue; X 400)
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Fig. (23): Electron micrograph of
the parotid gland of a senile male
albino rat showing a large lipid
droplet (t ) in the acinar cell. (Lead
citrate & urany1 acetate ; X 3800)

Fig. (24): Electron micrograph of
the parotid gland of a senile male
albino rat showing acinar cells.
Note that some adja cent acinar
cells were sealed with prominent
ju nctional complexes (t) . Note
also granules (G). (Lead citrate &
urany1 acetate ; X 7000)

Fig. (25): Electron micrograp h of the parotid gland of a senile male albino rat
showing the presence of electron lucent granules (G) and coalesced large
granules (Lg) forming large vacuoles . Note the rough endoplasmic reticulum
(ER) basa lly located. (Lead citrate & urany1 acetate ; X 3000)
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Fig. (26): Electron micrograph of the parotid gland of a senile male albino rat
showing acinar cells. Note the partially damaged mitochondria (M), vesiculated
and dilated rough endoplasmic reticulum (ER) and the irregular dark
nuclei (t). (Lead citrate & urany1 acetate; X 3000)

DISCUSSION

In the present study , the parotid gland of one day postnata l age con
sisted of cluste rs of cells and ducts arranged into lobes and lobules. The
parotid gland showed extensive growth during the first week after birth as
there was an increase in the number of acini on the expense of connective
t issue. At one month, the acini assumed the adult mature form with the ex
ception of thei r relatively smaller size. These results are in acco rd with
Redman and Sreebny (1971 ) who stated that there were two periods of
rapid growth and differentiat ion of the parot id gland: the fi rst period from
birth to 12 days and the second from 15 to 25 days . These two periods co
incided respectively with the onset of suckling and weaning suggesting that
substances in the food and secreto ry st imulat ion have an inductive signif i
cance on the diffe rentiat ion of the gland.

In the present study, the acini of the parotid gland were formed of cells
which appeared exc lusive ly serous in nature, rounded nuclei lay withi n the
basal cytop lasm which acquired basal basophilia. Thi s is in agreement with
Ragab (1987) in her study of the deve lopment of the rat parotid gland.

In the present work, examin ation of the parot id gland at one day re
vealed budding of some cell clusters from the duct or from the other clus
ters. This could be seen in diffe rent areas of the gland. This could be con
firmed by Moore and Persaud (1998) who stated that in saliva ry gland, the
primord ium arose as an epithelial bud that grew by branching into bush-like
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system of solid ducts, whose end twigs rounded out into berry-like secre
tory acini.

Mitotic figures were observed in the present work at birth and could be
seen till the age two weeks after which could not be detected denoting
marked increase in cellular proliferation at the first two weeks of life. Ac
cording to Schneyer and Hall (1969). Extensive cellular proliferation in the
rat parotid gland was observed in the first three weeks of life with small in
crease in cell size. After this age the increase in the cell size became the
prominent cellular event and mitotic rate decreased markedly.

Previous studies have reported that mucous cells could be seen in the
terminal portion of the early postnatal parotid gland in humans and rats
(Aiyama et al., 2000). These cells disappear as the gland develop. How
ever, in the present study no mucous cells could be detected, which could
be explained by the different method the authors used in fiXing the tissue
which was rapid freezing followed by freeze-substitution fixation.

The present study aggregation of free ribosomes (polysomes) in the
cytoplasm of the acini in the parotid gland of one- day rats, that reflected
high protein synthesis. Also, GOl9i complex was well developed in the pa
rotid gland of one- day rats denoting the start of secretory function. This
was in accord with Tamaki et al, (2002) who stated that the morphogene
sis of the Golgi apparatus could be recognized in the developmental proc
ess as well as in mitotic division of parotid acinar cell. They added that
electron microscopic studies detected an aggregation of small vesicles in
the early stages of postnatal development that appeared to be the rudimen
tal element of Golgi apparatus.

Striated ducts were not demonstrated in the parotid gland of the pre
sent work. Pinkstaff (1980) reported in his international review that some
salivary glands in mammalian species appeared to be without striated
ducts. However, he said that these ducts were quite prominent in the hu
man parotid and submandibular gland but were absent in sublingual
glands.

In the present work the myoepithelial cells were easily seen with light
and electron microscopy since birth overhanging the acinar and ductal cells
just beneath the basal lamina, they were spindle shaped with their longitu
dinal axis lying perpendicular to the long axis of the ductal and acinar cells.
Murakami at at. (1990) mentioned that the myoepithelial cells of the rat
parotid were linked with one another forming a well developed network and
suggested that myoepithelial cells in the intercalated duct might function as
a protective wall against constriction of the narrow lumen of the intercalated
duct, when it is subjected to pressure by surrounding tissue. Also Krause
(1996) stated that the myoepithelial cells in human parotid gland located
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between the lining basement membrane and the bases of the secretory
units might aid in expressing secretions out of the secretory units into the
duct system.

In the present study, the senile age was characterized by some de
generative changes as the disappearance of some acini, fatty infiltration
and vacuolation inside the acinar cells. Similar results were observed by
Martinez-Madrigal and Micheau (1989) who reported that age induced
variations and reactive changes including oncocycte proliferation, fatty infil
tration, squamous and mucous metaplasia. They added that an analysis of
the normal salivary gland structure permitted a morphogenetic approach to
an understanding of the variability in histologic types of salivary gland tu
mors. Izumi et at. (1997) also observed abnormal fat deposition in the pa
rotid and submandibular salivary glands associated with Sjogren's syn
drome. Chen (1993) observed that acinar atrophy, duct dilatation, fat tis
sue, hyperplasia, fibrosis and lymphocytic infiltration were found to be age
related changes of lip salivary gland. Tomographic measurement of age
changes in the human parotid gland was studied by Drummond et al.
(1995). They found a significant fall in the gland density. They postulated
that the fall in the gland density was related to an increase in fibro-fatty tis
sue within the gland. Scott et al. (1987) studied the histological changes in
human parotid gland. They noticed that advancing age was accompanied
by acinar atrophy, duct irregularities and increase in adipose content.

They added that these structural age changes resembled those of
other salivary glands, but unlike the latter were not accompanied by age
dependent functional impairments. They suggested a greater acinar secre
tory efficiency or larger secretory reserve in the parotid than in other
glands.

The rough endoplasmic reticulum was present as few segments at
one day after birth. Its amount increased greatly in adult gland and it occu
pied a basal portion of the cell, which account for the basal basophilia ob
served by light microscopy (Han and Holmsteat, 1981). The present study
showed also that in senile group, the rough endoplasmic reticulum was
markedly dilated or arranged in compact parallel layers. Irregular dark nu
clei with condensed chromatin were also observed. Riva and Testa (1973)
found that the cells which contained rough endoplasmic reticulum in com
pact parallel rays had a nucleus with dispersed chromatin, while the dilated
reticulum tended to be associated with nuclei having condensed chromatin.
They attributed these variations to the presence of a secretory cycle similar
to that observed in the human mucous glands.

The present study revealed that the plasmalemma of the acinar cells
showed lateral cellular processes, while in the senile group the
plamalemma in some cells was smooth all around. These lateral cellular
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processes might increase the surface area of the secretory acinar cell and
their absence in the senile glands might proceed acinar atrophy observed
by Williams et al. (1994). As regards the secretory granules, the present
work revealed that in adult parotid gland, they were discrete, rounded in
shape with high electron density. In senile age some of them had moderate
electron density, while most of them were electron- lucent granules which
might coalesce together forming large vacuoles. Young and Van Lennep
(1978) classified glandular cells according to their secretory granules. They
considered them serous if their granules were small, discrete and electron
dense, seromucous if they had large electron- lucent and electron- dense
granules. Clare et al. (1997) in their study on the lacrimal gland, also ob
served that the majority of the acini were serous in the young glands, while
in senile rats there was a high percentage of mucous acini.

In the present work, some specimens in the senile rats showed hy
pertrophy of acinar cells and duplication of some nuclei. This finding was
also observed by Saleh (2001) in her study on the lacrimal gland of senile
rat. Water et al. (1996) explained this phenomenon as cell injury which
might lead to burst of DNA synthesis. This was termed unscheduled DNA
synthesis and jf the cell survived, normal function would be usually re
started. However, some damage might be present, which could lead to
metaplasia and neoplasia.

In conclusion, the present results put forward evidence to suggest
that acinar and duct system of the parotid gland undergo progressive al
terations with age. Sjogren's syndrome is also known to show some histo
pathological changes in the parotid gland like abnormal fat deposition
(Izumi et aI., 1997). These histopathological changes must be distin
guished from aging changes that occurs in the parotid gland especially in
patients over 60 years old.

SUMMARY

The aim of the present work was to study the development of the pa
rotid gland in the albino rat from birth until senility to determine the struc
tural changes of the parotid gland at different age groups. The parotid
glands were extracted from the white rats aged one day, seven days, two
weeks, one month, three months and two years, and were examined by
both light and electron microscopes.

The results showed that the acini were increased in size and in num
ber with advance in age reaching the adult characters at one month. The
undifferentiated clusters were greatly reduced in number with advance in
age. There was also a progressive reduction in the amount of the interpar
enchymal connective tissue. As regards the duct system, both intercalated
and interlobular ducts were gradually increased in number. Ultrastructur-
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ally, the cytoplasm in both the acini and ducts of one day old rats contained
scanty rough endoplasmic reticulum, mitochondria and Golg; system. In
three months old rats, it was noticed that there was prevalence of the rough
endoplasmic reticulum, and increase in secretory granules.

Parotid glands of the senile group (two years) showed manifested de
generative changes in the form of vacuolation inside the acinar cell with
accumulation of lipid droplets. Acinar cells in some lobules disappeared
being replaced by fibrous tissue. Moreover, there was a relative increase in
the duct system and their lining epithelium changed into flat and low cuboi
dal cells with widening of their lumina. Most of the secretory granules were
electron- lucent and might coalesce together.

The results were discussed in the light of the previous literature, and it
was concluded that the acinar cells of the parotid gland undergo progres
sive alterations with age. These findings might help to distinguish aging
changes in the parotid gland from the pathological changes that occurs in
the parotid gland associated with Sjogren syndrome.
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