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SUMMARY

The mandibular salivary gland was firstly appeared at 13
days old rabbit fetus as an epithelial buds invaginated from
the linguogingival groove. At 15 days central cavities
appeared in the developing buds converting them into
tubules which later on branched and formed the developing
adenomeres. As the development progressed the
developing adenomeres increased in number and size and
showing positive reaction for aldhide fuchsin and alcian
blue stains. After birth the developing adenomeres became
well advanced formed mainly of mucous and some mixed
adenomeres. The gland reach its maximum development at
4 months of age where the adenomeres became fully
developed giving strong alcianophilic reaction and the
secretory cells showed large amount of electron lucent
secretory granules and well developed Golgi complex. The
duct system of the gland became well established

INTRODUGTION

The mandibular salivary gland is one of the major salivary glands. It
produces substantial amount of saliva into the mouth.

The prenatal development of mandibular salivary gland has been studied
by many authors in different animal species as rat (Kim et al, 1970 and
Vamashina and Barka, 1973), mouse (Yohra, 1970; Borghese et al, 1 974 and
lkehata, 1975), rabbits (Emi, 1939 and Goto, 1959), pig (Moral, 1913 ), buffalo
(Yadm, 1985), camel (Abuzaid et al, 1990) and domestic animals (Elhagari,
1967: Noden and Lahunta, 1985 and Latshow,1987). IO

The mandibular salivary gland begins its embrylogical development just
before or with the -sublingual gland and becomes functioning before -birth-
(Chaudhry et al, 1983; Nagato et al, 1998 and Hakim et al, 2002).

The salivary secretion of mandibular gland is mainly mixed as the gland
contains both serous and mucous secretory units (Sivakumar et al, 2003 and
Parthasarathy and Gopinathan, 2009). - o

The mandibular:salivary gland. as being one of the interesting organs
requires a detailed destription of its structural sequence of events. Lack of
informations in this regard in rabbits was the stimulus for this work to be a
basis for further studies.
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MATERIALS AND METHODS

A total number of 20 Newzealand white rabbit fetuses ranged from 11-
30 days of age were subjected to this study. In addition , 15 mandibular gland
specimens of apparently healthy male and female rabbits aged 1-120 days
were used . The head regions of fetuses and the gland specimens were fixed
in 10% neutral formalin, Suza and Helley's fluid , processed and embedded in
paraffin blocks.Cross and/or sagital stepserial sections of 4-6 um thick were
cut and stained with Harris hematoxylin and eosin, Crossmon's trichrome
stain, Aldehyde fuchsin stain and alcian blue stain as described by Drury and
Wallington (1980). '

For EM study , 1mm pieces of mandibular salivary gland at 29 days old

fetus besides 2 weeks, 4 weeks and 4 months old rabbits were immersed in
3% glutraldhyde in 1M phosphate buffer (pH=7.3) for 2 hours, post fixed in
cold 1M phosphate buffered 1% osmium tetroxide (pH=7.3) for 3 hours,and
then briefly rinsed in distilled water (Hayat, 1986).
Ultra thin sections were prepared , mounted on copper grids, stained in 5%
uranyl acetate dissolved in 70% ethanol followed by lead citrate stain
(Reynold,1963) and examined in a Joel 100CX fransmission electron
microscope at 60 KV.

RESULTS

The primordia of the mandibular salivary gland was firstly appeared at 13
days old rabbit fetus as solid epithelial buds invaginated from the
linguogingival groove (Fig.1).Each bud was formed of closely packed cells
having oval to rounded nuclei and lightly acidophilic cytoplasm. The budded
cells had ill-distinct cell boundaries and merged directly without basal lamina
with the surrounding undifferentiated mesenchymal tissue.

At 15" day, the initial gland buds increased in number and extended
deeply in the mesenchymal tissue. Central cavities began to appear in the
gland buds converting them into elongated tubules with proliferating lining
epithelium (Fig.2).

Upto the 17"" day the canalized tubules became branched and numerous
separated by mesenchymal tissue (Fig.3). The developing gland was
permeated by many blood vessels housing blood cellular elements in the
mesenchymal tissue which represents the future stroma of the gland (Fig.4).

As the development progressed at the 20™ day of fetal life the duct system
began to appear as long and branched intercalated duct lined by lightly
stained cuboidal cells with central spherical nuglei (Fig.5).. Also numerous
cells were clustered at one side of the developing adenomeres representing
presumptive’ site’ of prospective serous cap or demilune. On the other hand
the rest of the cells were designated to form future mucous adenomeres. The

mesenchymal tissue was still loose.
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On reaching the 22" day of fetal life, the developing adenomeres
continued to increase in number on the expense of the mesenchymal
interstitial tissue. Moreover, the amount, size and complexity of branching of
ducts were enhanced (Fig.6). The connective tissue stroma arranged to form
connective tissue trabeculae between the developing lobules.

At 24 days old fetuses, luminization of developing adenomeres became
more advanced and large interlobular duct was more pronounced (Fig.7). The
vacuolated celis were markedly increased in number with their characteristic
flattened nuclei. Some acini showed positive aldhyde fuchsin reaction (Fig:8)"
while most of them showed moderate alcianophilic reaction (Fig.9). Ductal
cells and lumina showed negative reaction for both stains. e

From 26" day upto the full term fetuses, the mesenchymal interstitial
tissue was greatly reduced and the capsule became well developed
containing blood vessels and extended as septa between the gland
lobules(Fig.10). The adenomeres became more developed and the
proliferation of mucous cells with their flattened nuciei as well as their
arrangement in a single layer against the basrment membrane were enhanced.
Some serous demilunes or seromucoid adenomeres became more’
pronounced. The mucous adenomeres still showed moderate alcianophilic ”
reaction while the ducts were negatively reacted (Fig.11). The mucous
secreting cells were studded with short microvilli on their luminal surface. The
cytoplasm of these cells showed electroniucent mucous granules of different
shapes and sizes (Fig.12). Extensive network of granular endoplasmic
reticulum with dilated cisternae and rounded mitochondria with tubular cristae
were also pronounced (Fig.13). desmosomal junction was found between the
elongated myoepithelial cells surrounding the secretory adenomeres.

At 2 weeks old rabbits the secretory acini became more vacuolated and |
the mixed or seromucoid adenomeres became well established (Fig.14). The
granular endoplasmic reticulum of mucous adenomeres became highly
extensive with numerous dilated cisternae containing electronlticent mucoid
materials (Fig.15): The cells of the serous demilune showed ‘well developed
rough endoplasmic reticulum and numerous rounded electron dense granules
(Fig.16). At this stage strong alcianophilic reactioh was noticed in both
mucous adenomeres and luminaal ontents of intercalated-ducts (Fig.17).

. R oL con MR R :

As development advanced, few fat cells appeared bétwieh the tandibular
acini of one month old rabbit. The acini became well developed , incredsed in
size and formed mainly ‘of mucous type beside ‘someé 'sér6lis demilines .
(Fig.18):the cells of the mucous adenoméres weré highiclibdidal.to pyramidal
in shape and had flattened to oval nudlei that situsfdd against the base of the
cell. Their cytoplasi appeared vacuoléted, pafe and foamy. The mucous’
granules becamedlarger in size and increased in nlimber while the luminal
surface of the mucous cells still carrying short microvilli {Fig.19).. The cells of
the serous demilune showed spherical to oval-nuclei;‘éfrgld"gontained rounded
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electron dense smaller granules (Fig.20). Also well appparent myoepithelial
cells were noticed around the serous demilune.

On reaching 4 months oid rabbit the mandibular gland reach its full
maturation and maximum development. It was found that both inter and
intralobular ducts were greatly increased in number and size together with the
increase in the acidophilia of their lining cells. Moreover basal striation
became well pronounced in the striated ducts which were lined by columnar
cells with oval nuclei (Fig.21).The large interiobar duct was larger in diameter
with wider lumen and slightly folded mucosa lined by tall columnar epithelium
(Fig.22). The cytoplasm of mucous adenomeres was completely filled with
large-sized numerous secretory granules while the cytoplasmic organelles
constituted only a narrow zone around the flattened nucleus (Fig.23).
Extensive alcianophilic reaction was noticed in the mucous adenomeres and
luminal content of excretory ducts (Fig.24).

DISCUSSION

The present investigation revealed that the mandibular salivary gland
primordia is originated as a bud from the linguogingival groove. Similar resuit
was mentioned by William and Warwick (1980) and Sivakumar et al {(2003) in
man,, Latshow (1987} in domestic animals and Abuzaid et al (1990} in camel.

The postulations of Latshow (1987) that the close relationship of
epithelial groove giving rise to the mandibular duct and gland with tongue
which is essentially a pharyngeal structure leads to the suggestion that the
gland is considered to be endodermal in origin.

At 15" day the initial gland bud extended deeper in the mesenchymal
tissue. Central cavities began to appear forming elongated tubules which later
on became numerous and branched forming the future secretory
adenomeres. These results go hand to hand with those of Yohra (1970),
lkehata (1975), Abuzaid et al (1990) and Sivakumar et al (2003). Yadm (1985)
in buffalo. found that the secretory end pieces were lined by stratified
epithelium while Nagato (1998) mentioned that the secretory adenomeres
were lined by single layer of epithelial cells showing some stratification.

In agreement with the findings of Yadm (1985) the present study
revealed that uminization of parenchymatous sigments was caused by
separation and degeneration of their centrally located cells. On the contrary,
Borghese (1950) in mouse attributed such process to the apart movement not
to degeneration. _

As the development progressed at 20 days cytoplasmic vacuoles began
to appear and the vacuolated celis designated to form the future mucous
adenomeres. Meanwhile, .the presumptive site of the developing serous
demilunes was recognized where some acidophilic cells started to be
clustered in a cap-like around one side of the recently formed mucous
adenomere. These findings agree with those of Borghese (1950), Yadm

(1985), Abuzaid et al (1990), Nagato et al (1998), El-Bargeesy (2001) and
Parthasarathy and Gopinathan (2005)
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Our work revealed that the mandibular gland of the fullterm rabbit fetus
became well developed, increased in size, ‘vacuolation of its cells and
diameter of secretory adenomeres. Similar results were mentioned by Yadm
(1985), Abuzaid et al (1990) and Sivakumar et al (2003). The secretory celis
showed well developed granular endoplasmic reticulum and contained
electronlucent secretory granules as mentioned by Chaudhry et al (1983) and
Hakim et al (2002). These electron microscopic findings support the moderate
alcianophilic and fuchsinophilic reaction (Pinkstaff,1975; Ei-Shafey et al, 1980;
Pinkstaff and Salem and Bareedy,1987). Abuzaid et al (1990) stated that the
positive aicianophilic reaction indicates mucous secretion. After birth, the
secretory adenomeres increased greatly in size and number and the granular
endoplasmic reticulum became extensive. The secretory granules increased
greatly in number and size supporting the massive increase in alcianophilic
reaction which reach its maximum at 4 months of age. These results are in
agreement with those of Chaudhry et al (1983}, Nagato et al (1998) and El-
Bargeesy et al (2001).

The celis of the serous demilune contain oval to spherical basal nuclei
and their cytoplasm was filled with rounded electron dense granules.Chaudhry
et al (1983) and Hakim et al (2002) described these granules as serous
granules. Our study revealed that these granules increased gradually in
number after birth and showed weak aicianophilic reaction as mentioned by -
Nossir and El-Lakany (1988) and Abou-Easa (1993). As recorded in different
animals by Borghese (1950), Yadm (1985), Nossir and El-Lakany (1988),
Abou-Easa (1993), Nagato et al (1998) and Hakim et al (2002) our study
revealed that the mandibular gland was formed mainly of mucous
adenomeres with few serous demilunes.

The duct system of rabbit mandibular salivary gland was firstly
recognized at the 20™ day of fetal life as small intercalated ducts lined by
simple cuboidal epithelium. These ducts appeared branched, increased in
number and diameter at 22 days upto the fuliterm but showing no signs of
secretory activity. Similar results were reported by Yadm (1985), Latshow
(1987), Abuzaid (1990) and El-Bargeesy (2001). After birth inter and
tralobular ducts became numerous and well developed. Also striated ducts
were clearly obvious and the luminal contents of all ducts showed moderate
to strong alcianophilic reaction. This agree with the findings of Yadm (1985)
and El-Bargeesy (2001).

The myoepithelial cells were firstly recognized at 29" day intrauterine as
flattened elongated cells with poor cytoplasm. They were seen around some
acini as mentioned by Szymanska (1963), Borghese et al (1 974), Chaudhry et
al (1983) and Sivakumar et al (2003). After birth, the myoepithelial celis were
very clear encircling all acini either mucous or mixed in addition to the
excretory ducts (Chaudhry et al, 1983; Hardy and Kramer, 1998 and Hakim,
2002). The latter author recorded that the myoepthelial cells have a contractile
function as their cytoplasm contains myofibrils. The efficiency of their function

was 'supported by the desmosomal junction between them as recorded in the
present work . '
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List of figures

Figure 1:- A section through the head region of 13 days old rabbit fetus showing
clusters of epithelial cells budding from linguogingival groove. Hx & E stain,
X400, ° ' i

Figure 2:- A section through the head region of 15 days old rabbit fetus showing
‘jumina in the center of the gland buds. Notice the budding epithelial cells was,
surrounded by mesenchymal tissue.Hx&E stain, X200

Figure 3:- A section through the head region of 17 days oid rabhit fetus showing
numerous canalized ' cellular masses surrounded by mesenchymal
tissue.Hx&E stain, X100 .

Figure 4:- A section through the head region of 18 days old rabbit fetus showing many
blood vessels {arrow) invading the developing gland.Crossmon's frichrome
stain, X100 S

Figure 5:- A photomicrograph of the developing mandibular salivary gland of 20 days
old rabbit fetus showing the begining of the duct system.Crossmon's
trichrome stain, X 100

Figure 6:- A photomicrograph of the developing mandibular salivary gland of 22 days
old rabbit fetus showing developing lobules and inter lobular connective
tissue trabeculae (T). HX&E stain, X100 :

Figure 7:- A photomicrograph of the developing mandibular salivary gland of 24 days
old rabbit fetus showing large inter lobular duct (D) lined by cuboidal
cells.Notice the appearence of developing mucous adenomeres with
vacuolated cells.Hx&E stainn, X200

Figure 8:- A section through the head region of 24 days old rabbit fetus showing
aldhyde fuchsin positive reactivity in some developing adenomeres.Aldhyde
fuchsin reaction, X40

Figure 9:- A section through the head region of 24 days old rabbit fetus showing
moderate alcianophilic reaction of many adenomeres while excretory ducts
showing negative reaction.Alcian blue stain, X200

Figure 10:- A section through the head region of 29 days old rabbit fetus showing well
developed capsule (C) and inter lobular septa (8). Notice most adenomeres
are mucous (M) and some are have serous demilunes (arrow).Hx&E stain,
X100

Figure 11:- A photomicrograph of the developing mandibular salivary gland of 29 days
old rabbit fetus showing moderate alcianophilic reaction of mucous
adenomeres but ducts show negative reaction.Alcian blue stain, X200
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Figure 12:- An electron micrograph of mucous acini of mandibular gland of 30 days
oid rabbit fetus showing many secretory granules (G} and short microvilli in
the luminal surface. Urany! acetate-lead citrate. X2500

Figure 13:- An electron micrograph of mucous aciner cell of mandibular gland of 30
days old rabbit- fetus showing well developed granular endoplasmic
reticutum (rER) and mitochondria (M).Notice myoepithelial cells (MY) with
desmosomal junction . Uranyl acetate-lead citrate. X38000

Figure 14:- A photomicrograph of the mandibular gland of 2 weeks old rabbit showing
mixed adenomeres (M) and excretory duct (D), Hx&E stain X400

Figure 15:- An electron micrograph of mucous aciner cell of mandibular gland of 2
weeks old rabbit showing an extensive network of rough endoplasmic
reticulum (rER} with dilated cisternae (arrow) Uranyl acetate-lead citrate.
X14000

Figure 16:- An electron micrograph of serous demilune of mandibular gland of 2 weeks
old rabbit showing serous secretory granules (arrow) and well developed
rough endoplasmic reticulum (rER). Uranyl acetate-lead citrate. X10000

Figure 17:- A photomicregraph of mandibuiar gland of 2 weeks old rabbit showing
strong alcianophilic reaction in both secretory adenomeres and ductal
content . Alcian blue reaction, X400

Figure 18:- A photomicrograph of mandibular gland of one month old rabbit showing
well developed mucous adenomeres with fiattened nuclei, serous demilune
with oval nuclei (arrow) . Notice fat cells (F) begin to appear.Hx&E stain, X400

Figure 19:- An electron micrograph of mucous adenomere of mandibular gland of one
month old rabbit showing numerous mucous granules (G) in the cytoplasm
and microvilli in the luminal surface.Uranyl acetate-lead citrate. X2500

Figure 20:- An electron micrograph of serous demilune of mandibular gland of one
month old rabbit showing serous granules (arrow), oval nucleus (N) and weli
developed myoepithelial cell (MY).Uranyl acetate-lead citrate. X2500

Figure 21:- A photomicrograph of mandibular gland of 4 months old rabbit showing
extensive full maturated secretory adenomeres. Notice the intercalated duct
(D) and well developed striated duct (S). HX&E stain, X100

Figure 22:- A photomicrograph of mandibular gland of 4 months old rabbit showing
well developed, large interlobar duct . HX&E stain, X200

Figure 23:- An electron micrograph of mucous adenomere of mandibufar gland of 4
month old rabbit showing numerous secretory granules (G) and nucleus {N).
Uranyl acetate-lead citrate, X5000

Figure 24:- A photomicrograph of mandibular gland of 4 months old rabbit showing a
very strong alcianophilic reaction in both secretory adenomeres and duct
contents. Alcian blue stain, X400.
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