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Abstract:

Introduction: The little attention of estimation the element not in saliva but in the tissue of salivary glands, will estimation it
by mapping analysis. As well as, the mapping arranged of salivon in scanning electron microscope.

Material and methods: use scanning electron microscope and Energy dispersing X-ray spectroscope (EDS).

Results: estimation the elements in the tissue of major salivary gland, inspect the significant (P<0.05) of concentration the
carbon electrolyte in the parotid gland tissue comparative with the submandibular and sublingual gland respectively. Expound
the significant (P<0.05) of concentration the sodium, calcium and sulfate element in the submandibular gland tissue
comparative with the sublingual and parotid gland respectively. Also, represent the significant (P<0.05) of concentration the
potassium and iodine element in the submandibular gland tissue comparative with the parotid and sublingual gland
respectively. Also, clarify the significant (P<0.05) of concentration the phosphate electrolyte in the sublingual gland tissue
comparative with the submandibular and parotid gland respectively. The ultrastructure of the parotid gland seem three
dimension under the scanning electron microscope, The collagen fiber in inter-lober connective tissue that found in parotid
gland very thick than the other major salivary gland, Expound that the serous cells are pyramidal in shape illustrate the outer
surface is not smooth contain abundant alveolar invaginations in areas that observed in SEM. In submandibular that shown
cells in the serous tubules are pyramidal shape and larger than one layer of cuboidal cells in the intercalated duct. In that, the
serous cells are arranged one each other that formed tubule structure, its rounded by MECs. The MECs under SEM detail’s the
MECs have few primary cytoplasmic processes that longer and thinner primary cytoplasmic processes and in free end are few
branching final cytoplasmic processes, And the some primary cytoplasmic processes are extending in to other cell in same
acini or along serous tubules and intercalated duct, Often these MECs have three and some MECs have four primary
cytoplasmic processes that found around serous tubules and intercalated ducts. Whereas the MECs have five, six and some
MECs have four primary cytoplasmic processes are shorter, and thicker primary cytoplasmic processes were send the final
cytoplasmic processes were large in numbers and formed around cells always, mucous cells. Ultrastructure of sublingual gland
expound the serous cell smaller in size than he mucous cell underling also the mucous acini are elongated and catching by
MEC are extending their primary cytoplasmic processing on mucous cell and plug in terminal ending that sending many final
cytoplasmic processing, also each branch are forming plug.

Conclusion: deduction the deference of the structure and elements component of tissue in each parotid, submandibular and sublingual

glands.

INTRODUCTION:
The salivary gland is exocrine gland it is consider the gate
of the digestive system. The salivary gland Saliva acting a
major starring role in scheme of the buccal cavity,
digestion, and lubrication. (Lamy, Capela-Silva and
Tvarijonaviciute, 2018)
The salivary glands are essential for the maintenance of the
buccal cavity homeostasis. Salivary glands are fundamental
organs that create and discharge saliva to the oral cavity of
the all mammlian (Junqueria and Carneiro, 2013; Paula et
al., 2017; Cruchley and Bergmeier, 2018).
Salivary produced saliva spit for kept damp oral cavity.
That become thin of layer liquid, which covered mucosa
and teeth. Spit is complex fluid. The most critical capacity
for keep up prosperity of mouth. (Proctor and Carpenter,
2014).
The acini of major salivary gland will divide according
structure and secreting nature. (One) serous acini are
generally, contain semispherical granules with watery
protein emission (zymogen) (constitute glycosylated or
non-glycosylated) and discharge by exocytosis. (Two)
mucous acini supply a viscosity; foul glycoprotein (mucin)
inclosing by granules in apical cytoplasm of mucous cells.

(Third) Blended, or seromucous, acini contain segments of
the two Kkinds, yet one sort of the secretory unit that is
knowledge. The mixed secretory units are normally seen as
serous demilunes (half-moons like) arcs on mucous acini.
Myoepithelial cells are likewise, seen around acini and
intercalated ducts, yet here they are more axle formed
(Nanci, 2012; Cruchley and Bergmeier, 2018).

The secretory end-piece (acini or tubulo-alveolar)
beginning the secretory fluid pass cross small canaliculi
into the intercalated ducts, that drain their secretion into the
striated ducts then drain into execratory ducts. A sporadic
myoepithelial cell layer fixed with cuboidal epithelium
rounds intercalated ducts. Striated duct are recognizing by
basal striations of columnar epithelium. (Paula et al., 2017).
The main excretory ducts were assigned initially as
Stensen's duct, Wharton's duct, Bartholin's duct in place of
parotid, submandibular, and sublingual gland respectively
(Tandler et al., 2001). A single secretory unite named
salivon, which composed of the end-pieces acinus,
intercalated duct and striated duct (Patterson et al., 2012;
Buseth and Saunders, 2014; Alvarez-Castaneda, Alvarez,
and Gonzalez-Ruiz, 2017).
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Changes the saliva component in glandular ductal
cells:Saliva is isotonic that secreted by acinar cells and
flow across the ductal system when the saliva reach the
striated duct lumen, the ductal cells are removed the
sodium chloride, the saliva become hypotonic. The
changes of sodium chloride concentration is related with
the salivary flow rate; when elevated its have a great
sodium chloride concentration (Segawa et al., 2000; Brini
and Carafoli, 2011). The removal of salt by ductal cells is
dependent upon the Na+ by the Na+ / K+ pumps, really, the
striated duct cells have numerous of basolateral located
ATP-generating mitochondria, for a high sodium chloride
concentration that secretion. (Roussa, 2011; Ambudkar,
2014). Membrane transporting proteins that expel chloride
from ductal lumen into the interstitial tissue around ductal
wall (Ohtomo et al., 2011). Bicarbonate compound are
imperative component of saliva that increase alkaloid when
increase flow rate for avoiding dissolution of “tooth
mineral” (Romanenko et al, 2010; Proctor, 2016).

Aim is to studies of intra-comparative among parotid,
submandibular as well as sublingual glands of normal
domestic rabbit in Irag by study the Ultrastructure of each
gland and estimation of electrolytes carbon, lodide,
Sodium, potassium calcium, phosphate, sulfate and oxygen.

MATERIAL AND METHODS:

The estimation the electrolyte carbon, lodide, Sodium,
potassium calcium, phosphate, sulfate and oxygen in the
major salivary gland tissue: same procedure until
blacking the sample of tissue then supplies energy
dispersion X-ray spectroscope (EDS) that show the
spectrum and atom weight and mapping analysis of all
elements. The measure of elements in the (EDS) that give
really concentration of the each element in the tissue. The
supplies energy dispersion X-ray spectroscope (EDS) in the
SEM and show the spectrum and mapping analysis in the
software. There are use sixtey adult males domestic rabbit
that perpetration of the tissue they excretion all saliva
from the ductal system for measure the electrolyte only in
tissue.

Electron Microscope:

Scanning Electron Microscope SEM: there are use sixtey
adult males domestic rabbit. Preparing tissue for the SEM.
The preparation of tissue: after enthusiasm the animal
become ejection the normal saline in the jugular vein for
keep out all blood from the blood vessel stopped until all
the blood are removal then become essay obtain the glands
from the animal and sculpture it.

ampules dilute by 3 ml of phosphate buffer 25Mm. The
solution are colorless when taken gray color the solution
are inactive. Can be stored several days in the cold
apartment to become black.

Drain the osmium solution by micropipette and washing
the blacken tissue by 25mm PB.

Change the container of tissue into plastic Eppendorf then
use 30% alcohol 3 time each one 5 min. and drain alcohol
and add BP. Add 50% alcohol 3 time each one 5 min,
then series alcohol 70%, 75% , 90%, 100%.

Drying the tissue Placed the blacked tissue in the
Eppendorf with 70%, then drier its by instrument Critical
point dryer. Next, covered the sample withgold by sputter
coating. Finally, exam the sample in SEM.

RESULTS

The estimation the electrolyte carbon, lodide, Sodium,
potassium calcium, phosphate, sulfate and oxygen in the
major salivary gland tissue:

In current study measured the element in the tissue of major
salivary gland before measure it the tissue treated by
osmium until the tissue black color for they excretion all
saliva from the ductal system for measure the electrolyte
only in tissue. That use the Energy dispersing X-ray
spectroscope (EDS), the mapping analysis that exhibit the
found and distribution of each element of in the parotid,
submandibular and sublingual tissue. The procedure for
perpetration of tissue that use osmium, yttrium and zinc
befor applied EDS on tissue. The result in table the
osmium and zinc were excluded from the Data table as they
are using in tissue preparation. In table (1) Inspect the
significant (P<0.05) of concentration the carbon electrolyte
in tissue of the parotid gland tissue comparative with the
submandibular then sublingual gland respectively. In same
table expound the significant (P<0.05) of concentration the
sodium electrolyte in the submandibular Likewise,
represent the significant (P<0.05) of concentration the
sulfate electrolyte in the submandibular gland tissue
comparative with the sublingual and parotid gland
respectively.

As well, clarify the significant (P<0.05) of concentration
the iodine electrolyte in the submandibular gland tissue

comparative with the parotid and sublingual gland
respectively.
Furthermore, expound the significant (P<0.05) of

concentration the sulfate electrolyte in the submandibular
gland tissue comparative with the sublingual and parotid
gland respectively, gland tissue comparative with the
sublingual and parotid gland respectively. Also, represent

Fixation: Prepare fixative solution and fill the scintillation viaks wijthificant (P<0.05) of concentration the potassium

fixative. Fixative 2.5ml glutaraldehyde and 2.5ml

formalieledfholytel in the submandibular gland tissue comparative

procedures to better differentiate connective tissue and waethidher parotid and sublingual gland respectively. Clarify

components.

Osmium Tetroxide Step:

Solution prepared by dissolved 0.5 gram capsules in 25
mLs of water in dark conteners the concentration of
solution about 2% solution. Let solution sit at 20 C. Take
Iml the osmium tetroxide solution S404 from dark

the significant (P<0.05) of concentration the calcium
electrolyte in the submandibulargland tissue comparative
with the sublingual and parotid gland respectively. Also,
clarify the significant (P<0.05) of in the concentration the
phosphate electrolyte sublingual gland tissue comparative
with the submandibular and parotid gland respectively.
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Table (1): the estimation the electrolyte carbon, lodide, Sodium, potassium calcium, phosphate, sulfate and oxygen
in the major salivary gland tissue.

* indicate significant (P<0.05) between Parotid and submandibular, **
submandibular and sublingual, *** Clarify significant (P<0.05) between Parotid and sublingul gland.

n= /| the electrolyte | The Parotid gland The The Subling!
10/ of major gland gland
salivary glands
K‘I tissue Mean £ 5D Mean £ 5D Mean £ SD
/
[~o.
/
il carbon T5.8480 = 0.80723% 54,4200 = 0.94520%% 521370 =
0.917474%%
2 sodium 0.4010 = 0.00876% 0.8640 = 0,0043%* 04880 =
0.08892%% %
3 potassium 0.3380 £ 0.01317* 0.6360 £ 0.01075%* 0.2430 4
0.00824%%
4 calcium 0.5170 £ 0.01636% 0.9810 £ 0.00876%* 0.6650 =
DO15E1***
- phosphate 0.6040 £ 0.01578% 06180+ 0.01033%* 06300 =
0.00756%*%
[ sulfate 0.2610 = 0.00876% 06380+ 0.01814%* 0.4690 +
0LO0BTE+##
7 Todine 1.5680 = 0.41587* 1.9650 = 0.01269%* 08910 =
001370444
8 oxygen 231360 + 0.29376% 263640 + 0775954+ 24 3660 =
L153474%%

represent significant (P<0.05)

between

Figure (1): Showing-mapping analysis in EDS each element carbon, lodide, Sodium, potassium calcium, phosphate, sulfate
and oxygen in the major salivary gland. The left image of parotid gland the meddle image for submandibular gland the
right image for sublingual gland

| |
U,Lm} il Lo ‘ | ! ! ! ooy i 1 T IARRR T 7 7 T

. T Figure (3): Spectrum of EDS mapping analysis of the
Figure (2): Spectrum of EDS mapping analysis of the elements of the elements that found in submandibular
elements of the elements that found in parotid gland. gland.
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Figure (4): Spectrum of EDS mapping analysis of the
elements of the elements that found in sublingual gland.

Ultrastructure of Myoepithelial cell in major salivary
gland indicated under scanning electron microscope
(SEM).

The myoepithelial cell have many primary cytoplasmic
processing. In SEM revealed that MEC processes ramify
into numerous secondary and tertiary divisions that called
final cytoplasmic processing. There can be up to thirty
terminal processes extending from each MEC that expound
in fig (21). The average number of final cytoplasmic
processing extending from the MECs that have four, five,
six primary cytoplasmic processing is more than the MECs
have three primary cytoplasmic processing (that see in
scanning electron microscope). It is also noted that the
thicker primary cytoplasmic processes occur in the MECs
that have four, five, six primary cytoplasmic processing
than the MECs have three primary cytoplasmic processing,
that clarify in figure (19, 20, 21, 22).

The MECs under SEM detail’s the MECs have few primary
cytoplasmic processes that longer and thinner primary
cytoplasmic processes and in free end are few branching
final cytoplasmic processes, And the some primary
cytoplasmic processes are extending in to other cell in same
acini or along serous tubules and intercalated duct, that
show Figure (20). Often these MECs have three or four
primary cytoplasmic processes that found around serous
tubules and intercalated duct. Whereas the MECs have
five, six primary cytoplasmic processes are shorter, and
thicker primary cytoplasmic processes the free end are
forming plug and then forming final cytoplasmic processes.
The final cytoplasmic processes are large in numbers and
formed around cells always, mucous cells that expound in
the figure (19).

Ultrastructure of parotid gland:

The parotid gland seem under the scanning electron
microscope when fixative in kwanovisky fixative then
reduced by osmium tetroxide. three-dimensional network
of dense regular inter-lobar connective-tissue collagen
fibers. The collagen fiber in inter-lober connective tissue
that found in parotid gland very thick than the other major
salivary gland, clarify in figure (5, 6, 7 and 8).
Additionally, coarser bundles of collagen fibers traversing
the intra-lobular spaces and linking neighboring acini. At

high striated ducts embedded in the connective-tissue septa
can be observed in the figure (9)

Each lobule was surrounded by a dense network of
collagen fiber in inter-lober connective tissue, that appeared
to be continuous with the interacinar connective-tissue
stroma, that clarify in figure (3, 4, 5) the acini seem
embedding in collagen fiber in inter-lober connective
tissue.

In the figure (11) that clarify the lobules of parotid gland
contain serous cells and observed cross section of
intercalated ducts among them. Also observed many
striated duct arranged in postulated structure additionally
shown collagen fibers among them.

In the figure (12) clarify clearly the striated duct. The
surface of the striated duct are longitudinal threat like
structure. In the figure (13) expound serous cells are
pyramidal in shape and very small in size under SEM
100nm.

In the figure (14, 15) illustrate the outer surface is not
smooth contain abundant alveolar invaginations in areas
that observed in SEM.

Figure (5): showing histological section of parotid gland, 3-
dimensional of connective tissue fibers. The collagen fiber
in inter-lober connective tissue, the serous acini and the
_striated duct 100um

Figure (6): showing histological section of parotid gland,
network of connective tissue of collagen fibers, the
collagen fiber in inter-lober connective tissue 10um.
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Figure (7): showing histological section of parotid gland, - o . o - —— .
3D network of connective tissue of collagen fibers The FIgL;Lem(/iion)é iﬂgvsvé?guz'ZE?:}??S:I,{E:C;?&ZB%"’Lrgtt ﬂ&l}and,

collagen fiber in inter-lober connective tissue 10um
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Figre (12): swing hstolgical sectionf parotid gland,
showing the serous acini and the striated duct 1um

. \ ! ¢ IR
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Figure (8): showing histological section of parotid gland,
the collagen fiber in inter-lober connective tissue 100um.

| e
y o

Figure (12): showing istoloical section of rotid gland,
. . . . . . A three-dimensional supporting inter-lobar connective-
FI?I ©) ngwmg_h;stolloglcal sectl(t)_n O{. paro'ild gland, the tissue network is observed with bundles of collagen fibrils
collagen fiber in inter-lober connective tissue 1um. spanning. Intra-lober duct 1um
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Figure (13) shoing histolgical sction of parotid gland,
serous cells are pyramidal in shape. 100um.

b

Figure (14) showing histological section of parotid gland,
the surface of tissue. 10um.

Figure (15) showing histological section of parotid gland,
the surface are contain invagination aleveole.lpum.

Ultrastructure of submandibular gland:

In submandibular gland, coarser bundles of collagen fibers
traversing the interracial spaces and linking neighboring
acini were furthermore observed in figure (16). At high
magnification, the extremal surfaces of the acinar secretory
cells contained small-diameter connective tissue fibrils that
were intimately associated and sometimes embedded within

the basement membrane of the cells, which clarify in figure
7).

The serous cells are observed clearly that arranged around
lumen forming structure as tubules, network of inter-lobar
collagen fiber connective tissue provide confirm these
structure. These fibers tightly connecting serous cell with
each other, for arranged in tubule structure. The mucous
acini that arranged in alveoli structure. The MECs that
showing clearly around serous cells and mucous cells that
clarify in figure (16), and high resolution of the serous
tubules that state in figure (17, 18, 19).

In figure (17) represent the mucous acini next the serous
tubules and the intercalated duct that clear consist of simple
cuboidal cells in figure around by connective tissue fiber
and MECs.

In figure (19) that elucidate the high magnification of SEM
observed the serous tubules structure is clearly found in
center of image, show the junction between serous tubules
and intercalated duct. That shown cells in the serous
tubules are pyramidal shape and larger than one layer of
cuboidal cells in the intercalated duct. In that, the serous
cells were arranged one each other that formed tubule
structure, its rounded by MECs (white arrow). the MEC
have four primary cytoplasmic processing that shown these
primary cytoplasmic processing are shorter and branching
to final cytoplasmic processing (secondary, tertiary) that
arranged around serous cells may be for initiation
squeezing the cell. Mucous acini between them, and
network of intra-lobar collagen fiber connective tissue
connected each other. In same figure observed MEC
catching the serous cell. The MEC (in white arrow) have
five primary cytoplasmic processing shown thicker
processing and branching to form many final cytoplasmic
processing that reinforcing underlying the mucous cell.

In figure (19) expound the mucous cells arranged in acini
and observed MEC (in white arrow) have six primary
cytoplasmic processing around mucous acini . The right
above the image shown the serous tubules, but down in
same side shown the connective tissue fibers. The MEC (in
white straight ) it’s have five primary cytoplasmic
processing shown longer and thinner processing and little
branching to form many final cytoplasmic processing.
Under (star shape) the MEC have five primary cytoplasmic
processing 0.5 um that like the result that clarify in the
figure (19) that seen the final cytoplasmic processing less
compear with the MEC have six primary cytoplasmic
processing.

In the figure (20) shown the mucous acini were rounded by
MECs that send primary and secondary cytoplasmic
processes, some of final cytoplasmic processes extended to
adjacent cells in the same acini. In figure (22) clarify the
MEC on surface of mucous cell as well as observed three
aggregation of particles in above right -7 e image may be
this protein integrin of the desmosome and shown the fiber
of basal lamina this fibers may be collagen fiber type IlI.
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Figure (16): showing histological section of submandibular
gland, serous tubules and three-dimensional supporting
inter-lobar connective-tissue network is observed with
bundles of collagen fibers spanning (white star) and
observed serous tubules (white seriated) and mucous acini
(white arrow).100um.

Sodnr W

Figure (19): showing histological section of submandibular
gland in SEM, show the junction between serous tubules
and intercalated duct. That shown cells in the serous
tubules are pyramidal shape and larger than one layer of
cuboidal cells in the intercalated duct. 20um.

Figure (17): Showing histological section of submandibular
gland in SEM, serous tubules and three-dimensional
supporting inter-lobar  connective-tissue network is
observed with bundles of collagen fibers spanning (white
star) and observed serous tubules (white seriated) and
mucous acini (white arrow).100pm.

SR Dol RN, 4%

Figure (20): showing histological section of submandibular
gland, MECs have four primary cytoplasmic processes.

sUP

Y S - W JS . BT . AL
Figure (18): showing histological section of submandibular
gland in SEM, mucous acini (white arrow) next serous
tubules (white seriated) attached to the intercalated duct
(white star) and. The MEC have four primary cytoplasmic
processing100pum.
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Figure (21): showing histological section of submandibular
gland, A three-dimensional obc...2d serous tubules with
bundles of _cql‘l_gggn Iibrris spanning10pm
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4

Figure (22): showing histological section of submandibular

gland, the surface of mucous cell and MEC on their
surface, the fibers of basal lamina are showed, 1um.
Ultrastructure of sublingual gland:

In the figure (24, 25) expound the serous cell in above the
image smaller in size than he mucous cell underling also
the mucous acini are elongated and catching by MEC are
extending their primary cytoplasmic processing on mucous
cell and plug in terminal ending that sending many final
cytoplasmic processing, also each branch are forming plug.
Under SEM the image of submandibular gland that
observed the primary cytoplasmic processing are formed
plug in terminal ending and have many final cytoplasmic
processing. Also showing the collagen fiber type three in
basal lamina of mucous cell. These fibers are reticular fiber
forming network structure. Which expound in figure (26).
Furthermore shown terminal end fibers that located
between the near the end the primary cytoplasmic
processing of MEC.

Figure (23): showing histological section of sublingual
gland, the surface of tissue, three-dimensional of collagen
fibrils spanning100pum.

10 pm”
SUPRA S5VP 4006 2

Fig (24): showing histological section of sublingual gland,
A three-dimensional section with showing mucous, serous
cell and myoepithelial spanninglOumFigure (25) showing
histological section of sublingual gland, A three-

dimensional section with showing mucous, serous cell and
primary

myoepithelial  spanning there cytoplasmic

processing 10um.

Figure (4.25) showing histological section of sublingual
gland, A three-dimensional section with showing free end
of primary cytoplasmic processing of the MEC are forming
plug structure panning the final cytoplasmic processing.
SEM. 2um
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Figure (26) showing histological section of sublingual
gland.

DISCUSSION:
The estimation the electrolytes lodide, Sodium,
potassium calicum, phosphate, sulfate and carbonate in
the salivary gland tissue:
In current study measured the electrolyte in the tissue of
major salivary gland before measure it the tissue treated by
osmium until the tissue black color for they excretion all
saliva from the ductal system for measure the electrolyte
only in tissue.
In present study, the table (1) show the increase
concentration of the inorganic iodine electrolyte in the
submandibular gland tissue comparative with the parotid
and sublingual gland respectively.
Paulev and Zubieta-Calleja (2017), performed the
submandibular gland that explain the inorganic iodine
regulated secretory the EGF. As well as when secretory of
EGF from mucous acini that drain in to ducts, in striated
duct the amount EGF release in to the blood stream that
effect on thyroid to decrease utilized the iodine (Dagogo-
Jack, 1994).
Previously study by researchers Suciulet al. (2017), the
NIS is a 643 amino corrosive protein and contains 643
transmembrane areas. The sub-atomic portrayal of sodium
iodide symporter (NIS). Despite the fact that there are
similitudes both the salivary and thyroid iodine
concentrating instrument.
The physiological researchers Portulano, Paroder and
Carrasco (2014), their study reported The physiological
part of iodide discharge in the saliva involves banter. Given
to its cancer prevention agent properties, iodide may go
about as an antimicrobial operator in saliva. A bactericida
bacteriostatic impact of iodide is predictable with the
nearness of a H202/peroxidase role in the salivary glands.
(Bergstrom, 2004). In the salivary gland, NIS is
profoundly communicated in the basolateral films of the
larger part of striated conduits. (La Perle et al., 2013).
The researcher Haiyoung Son. (2017), reported of the
iodine are play important role of the regulation of salivary
gland when deficiency of iodine with cancer of thyroid
gland of patient also causes salivary gland dysfunction.
However, when supplement iodine daily that reduce
salivary glands damage. (Liu et al., 2010; Jentzen et al.,

2014; Kao, et al., 2015; Klein Hesselink et al., 2016; Badam
etal., 2016; Maruoka, 2017).

Where is the tight junctional conductance and Na* or K*.
We find we can attain the final saliva (Nakamoto et al.,
2008).

The researcher Perle and vesticator (2013), reported that
studies on human NIS found in striated duct cells in
submandibular salivary glands was more prominent than in
parotid salivary gland, recommending a higher clearance
rate of saliva discharge in submandibular salivary glands.
NIS articulation in striated ducts. Dietary insufficiency or
overabundance of iodine has a critical part in buccal
mucosa as well as salivary glands physiology. Salivary
glands got from crude iodine concentrating oral cells,
which amid embryonic development, move and work in
discharge of saliva with iodine. "Gastro-salivary clearance"
and discharges of iodides are a significant piece of "gastro-
intestinal cycle of iodides”, that institutes around 23
percentage of iodine pond in the human body.

Venturi and Venturi, (2009), performed the organs such as
the salivary glands, stomach and thyroid offer uptake of
iodine by sodium iodide symporter (in NIS that inter iodine
versus sodium) and peroxidase action (transference
electrons from | to the oxygen of H202 thus shields the
cells named peroxidation).

Previously study by Vayre et al. (1999), performed the
sodium/iodide symporter (NIS) is a complex protein
located in the basolateral position of the cell membrane of
the majority of striated ducts in salivary glands. However,
feebly communicated in few intercalated and excretory
duct cells. Also, found in follicular cells in the thyroid
glands. The NIS allow one iodide inside the cell exposure
Na outside. (Jhiang et al., 1998).

We suggest the iodide increase in the submandibular gland
tissue than the other salivary glands, because contain high
number of straited ducts, which contain the NIS in
basolateral columnar cells that allow inter high number of
iodide.

In current, study that experimental on domestic rabbit of
salivary gland when measure the electrolyte that reported
increase concentration of the Na+ in the submandibular
gland followed it the sublingual and parotid glands tissue.
Previously study by Zhang et al. (2017), performed an
intact salivary gland secretes their secretion into two
phases. To begin with, acinar cells create primary saliva,
their composition similar to a plasma, isotonic liquid which
highly sodium and chloride concentration. The other phase,
which the ducts replace sodium and chloride by potassium
and compound HCO3—, creating a hypotonic last saliva
nerveless misfortune (decrease) in volume. ( Patterson et
al., 2012).

Gorr and Abdolhosseini (2011), reported in their study the
inside saliva spit, K+ fixations increment while Na+
focuses diminish within the sight of antidiuretic hormone
(ADH) or aldosterone. Not at all like other stomach related
organs, be that as it may, these two hormones don't
influence salivary glands discharge rate. The increase
concentration of sodium in the submandibular gland may
be beyond to increase effected antidiuretic hormone (ADH)
or aldosterone on the cellmemrane of the glandular cells to
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reapsorption of Na+ ion and secretion of K+ ion in saliva.
Thithe increase concentration Na+ in submandibular gland
tissue than the parotid gland tissue. The increase
concentration Na+ in saliva may be that indicator increase
the flow rates, while Na+ concentration in parotid gland is
low may be caused by secreted sodium in saliva. May be
theis increase sodium in submandibular gland tissue when
mapping analysis the reason beyond the Sodium chloride
absorption by striated ductal cells are more compared with
the sublingual and parotid gland.

In current result they increase Ca2+ concentration in the
submandibular gland tissue comparative with the
sublingual and parotid gland respectively. When increase
the activity of the acini. The physiological researchers
Patterson et al. (2012), when study the “electron neutral
anion exchanger” in the basement Lumina of the salivary
gland cells, recommends the electronic interchange of the
anion has fewer impact in the submandibular salivon.
Demonstrated that the inwardly rectifying potassium
current and Bk channels ( also named maxi-K) directs in
parotid salivary organ acinar cells are hyperpolarization of
cells from by the electrogenic Na(+),K(+)- ATPase (Ko et
al., 2004; Romanenko et al., 2007). Romanenko, et al.
(2010), performed TMEM16A, which we additionally call
anoctamin 1 (ANO1) new group of ionic channels is a real
Ca2+-actuated chloride channel that is initiated by
intracellular Ca2+ and Ca2+-preparing boosts. With eight
putative transmembrane domains and no evident closeness
to beforehand portrayed channels. The biophysical
properties and the pharmacological profile of ANOL1 are in
full concurrence with local Ca2+-actuated chloride streams
(Y. D. et al. 2008).

In current, result the increase of concentration the
potassium electrolyte in the submandibular gland tissue
comparative with the parotid and sublingual gland
respectively. The researcher Reynolds and Pull (1983)
reported the high concentration of the sodium and chloride
but the potassium reported lower concentration in saliva of
submandibular of rabbit. The concentration of electrolyte in
ductal system in gland that depending the maturation of the
striated ducts. Previously study by Romanenko et al.,
(2007), performed The sodium/iodide symporter (NIS),
Na(+),K(+)-pump, that found greater in the submandibular
gland comparative with the parotid and sublingual glands. .
(Vayre et al., 1999).

According these research that supported our result increase
concentration the Na (+), K (+) in the submandibular gland
when measure it’s in EDS. Mangos et al., (1973), reported
as the stream rate increments (“along the x-axis”),
unmistakably the Na+ and CI— ingestion diminishes,
coming about more Na+ and Cl- in conclusive spit.
Likewise, K+ emission diminishes, bringing about less K+
in conclusive spit. The movement of the Liquid and
electrolyte determined by transmembrane CI- gate
channels. These channels are concerned on the supra-
membrane of acinar cells starts the fluid discharge mode.
However, the actuation of Cl- channels in the cells ductal
system are contributed in both portion the apical and the
basolateral portion of the cells for Sodium chloride re-
ingestion.

Previous study by physiological research Petersen (2017),
performed Upwards of several classes of chloride channels
with particular gating systems can be distinguished in
salivary gland. Such as, Cl-channels is actuated by
intracellular calcium, An expansion in the intracellular free
Ca2+ fixation is the predominant system activating liquid
emission from acinar cells. Other class, Cl-channels is
gated by cAMP, for effective NaCl re-assimilation in
numerous ductal cells. (Crampin, 2012; Almassy and Yule,
2013). Maclaren, et al. (2012), performed the chloride
gated channels, rapidly prompted changes in membrane
active potential as well as, cell volume motivate distinctive
chloride gated channels that expected play important role
for regulating the liquid and electrolyte development.
(Melvin, 1999; Nakamoto et al., 2008; Palk et al., 2010).
Previous study by physiological researchers Shcheynikov et
al. (2008), performed Transcellular CI° and HCOj;
transport is a essential capacity of secretory epithelia and
exit over the luminal membrane is interceded by members
of the SLC26 transporters related to with cystic fibrosis
transmembrane conductance regulator (CFTR) channel.
Previously study by Almassy J et al. in 2018, performed the
osmotic gradient is made by the apical Cl— efflux and the
ensuing para-cellular Na+ transport. In this fashion, the
Na+-K+ pump is found solely in the basolateral film and
has basic job in salivary discharge, however, the driving
force for Cl— transport by means of basolateral Na+— K+—
2Cl— cotransport is created by the Na+-K+ pump. What's
more, the constant electrochemical gradient for Cl— flow
through acinar cell stimulation is kept up by the basolateral
K+ efflux (Palk et al., 2010).

In current, result the increase of concentration the Carbone
and oxygen in the parotid gland tissue comparative with the
submandibular and sublingual gland respectively.

Park et al. (2010), performed in their study the secreted of
saliva from secretory end-piece always, high concentration
of Na+. After that replaced the Na+ by K+ in striated ducts.
However, the finally saliva are high concentration of K+
and low concentration of Na+. but when increase the flow
rate of saliva from salivon, they increase, Na+ and Cl— in
saliva, while decrease concentration of K+, but (HCO3—)
remain constants. As it were, Na+ and Cl— are for the most
part emitted and afterward gradually, reabsorbed along the
course of the salivary framework, from acinus to ducts (Li
et al., 2006; Holsinger and Bui, 2007).

May be related the bicarbonate ion increase in the parotid
glandthe high flow rate not causes increase the secretion
carbonate in saliva.

In current, result the increase of concentration the sulfate in
the submandibular gland tissue comparative with the
sublingual and parotid gland respectively. Bancroft,
Suvarna and Layton (2013). That may be related the mucin
of acinar cell are contain slio-mucin (sulfate mucin) the
positive to alcin blue indicted of the acidic mucin and
sulfate mucin) the researchers Al-Saffar and Simawy,
(2014) for strongly positive with alcin blue stain of
submandibular gland.
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Ultrastructure of the three major salivary gland by
electron microscope:

Scanning electron microscope (SEM).

Ultrastructure of MECs

The MECs under SEM detail’s the MECs have few primary
cytoplasmic processes that longer and thinner primary
cytoplasmic processes and in free end are few branching
final cytoplasmic processes, And the some primary
cytoplasmic processes are extending in to other cell in same
acini or along serous tubules and intercalated duct, that
show Figure (18). Often these MECs have three or four
primary cytoplasmic processes that found around serous
tubules and intercalated duct. Whereas the MECs have
five, six primary cytoplasmic processes are shorter, and
thicker primary cytoplasmic processes the free end are
forming plug and then forming final cytoplasmic processes.
The final cytoplasmic processes are large in numbers and
formed around cells always, mucous cells.

Previously study Nagashima and Ono (1985), when study
of MEC in human submandibular glands by Transmission
electron microscopy performed, two kind of MECs can be
distinguished. (One) The dark MEC kind, was stellate-like
shape and showed an articulated electron density shown
many numbers of myofilaments and represented around
76% of MEC. Showed ATP activity. (Second) The light
MEC kind, was large size and ellipsoid shape with a little
number of the short thickness cytoplasmic processes and
observed positive ATPase activity and represented just
17% from the total MEC count, transitional forms between
these two kinds were likewise watched, moreover the light
MEC kind may develop into the dark MEC type.

The recent study by Gnepp (2001) performed when
examination the salivary gland under SEM furthermore
exposed that MEC processes subdivide into several
secondary and tertiary divisions, there probably to thirty
terminal processes extending from each MEC, some of
MEC primary cytoplasmic processes expound thicker MEC
processes than others with more viscous secretions.
Ultrastructure of parotid gland:

Parenchymal and stromal component parotid gland were
scanning electron microscopy (SEM). Fixative 2.5ml
glutaraldehyde and 2.5ml formalin 10

better differentiate connective tissue and cellular
components. What's more, the inside three-dimensional
morphology of the secretory acinar cells and duct cells was
uncovered by maceration with a diluted the osmium
tetroxide solution for specifically evacuate. Some of the
cytoplasmic components. SEM examination parotid glands
revealed a fine filamentous network immediately
surrounding each acinus. The bundle of collagen fibers are
bind with adjacentcell.

The researchers Watanabel and fustigator (1996) performed
when scanning electron microscope examination of salivary
gland shown three-dimensional structure of the connective-
tissue fibers. Each lobules are rounded by a dense regular
collagen fibers. Probably the connective tissue are inter-
lobar connective tissue between the lobules.

Additionally, coarser bundles of collagen fibers traversing
the intra-lobular spaces and linking neighboring acini. At
high striated ducts embedded in the connective-tissue septa

can be observed in figure (8). Each lobule was surrounded
by a dense network of collagen fiber in inter-lober
connective tissue, that appeared to be continuous with the
interracial connective-tissue stroma. in figure (5, 6, 7) the
acini seem embedding in collagen fiber in inter-lober
connective tissue.

In the figure (12) shown clearly the striated duct. The
surface of the striated duct are longitudinal threat like
structure. The researchers Park, Evans and Watson (2001)
probably, the basal region of the columnar cells are many
folded in these folded found mitochondria arranged
vertically on basement membrane. May be related the
arranged fibers of connective tissue longitudinally around
striated.

In the figure (13) shown serous cells are pyramidal in shape
and very small. In books cats of oral histology for Nanci A.
in 2013, probably the serous cell are pyramidal in shape
with basement membrane in the base and small size. May
be suggested the image under SEM are serous cell.

In the figure (14, 15) shown the outer surface is not smooth
contain abundant alveolar invaginations in areas that
observed in SEM. The researcher Nanci A. mention of their
book in 2013, the external surface of the MECs are not
smoothly that containing many invagination area for
attached with the terminal nerve fiber of the
parasympathetic nerve tidal from parasympathetic nerve
ganglion, The cilia of the MEC are projected into these
invaginations may act as chemoreceptors. May be these
alveolar invaginations in areas beyond to the place attached
with of the parasympathetic nerve.

Ultrastructure of submandibular gland:

In figure (16) of the submandibular gland, coarser bundles
of collagen fibers traversing the interracial spaces and
linking neighboring acini. The researcher Cui D et al.
(2011) performed in their book Atlas of Histology with
Functional and Clinical Correlations the connective tissue
among the lobules and surround them. Probably network of
inter-lobar collagen fiber connective tissue provide confirm
these structure. In figure (17, 18) shown the mucous acini
next the serous tubules and the intercalated duct that clear
consist of simple cuboidal cells in figure aroud by
connective tissue ~ fiber and MECs.the researchers
Toyoshima K. and Tandler B.in 1986 performed the serous
cell in submandibular gland of the rabbits are arranged as
serous tubules between secretary end pieces the mucous
acini and intercalated duct. May be these image of SEM
show the junction between serous tubules and intercalated
duct. That shown cells in the serous tubules are pyramidal
shape and larger than one layer of cuboidal cells in the
intercalated duct. in that the serous cells are arranged one
each other that formed tubule structure,

In figure (19) the MEC have five primary cytoplasmic
processing that shown these primary cytoplasmic
processing are shorter and branching to high number of
final cytoplasmic processing that reinforcing underlying
serous cells for initiation squeezing the cell Mucous acini
between them. The MECs are hybed that have
mesenchymal  charecters that contain  contractile
myofilament, the actin myofilament that arranged flask-like
shape underlying basal lamella of MEC along primary and
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final cytoplasmic processing and binding with vimentin in
this the tandler expound the action of ATPase when found
several enzymes, these enzymes indicator for contractile
function of MECs, such as Emmelin and garrent,
furthermore clarify single electrical for parasympathetic
nerve. The terminal end of the parasympathetic nerve ley
between MEC and acini cell. (Carpenter et al., 2008;
Zhang et al., 2018).

In figure (19) shown the mucous cells arranged in acini and
observed MEC have six primary cytoplasmic processing
around mucous acini and the MEC it’s have four primary
cytoplasmic  processing shown longer and thinner
processing and few branching to form many final
cytoplasmic processing. Under the MEC have five primary
cytoplasmic processing 0.5 pum that like the result in the
figure (12) that seen the final cytoplasmic processing less
compear with the MEC have six primary cytoplasmic
processing. The researcher Brocco and Tamarin, (1979),
performed analysis of MECs by scanning electron
microscopy the MECs have many cytoplasmic processes
and these processing are branched many times. Some of
these processing have more branched.

in figure (22) clarify the MEC on surface of mucous cell as
well as observed three aggregation of particles in above
right of the image may be this protein integrin of the
desmosome.

Desmosomes were a reliable component of the surface of
the acinar cell as were singular cilia. The last structures
were generally situited in the intercellular space among
myoepithelium and secretory cell, however at times a
cilium expanded profoundly into an invagination of the
secretory cell (Tandler, 1997; Junqueria and Carneiro,
2011).

Ultrastructure of sublingual gland:

In the figure (25) showing the serous cell in above the
image smaller in size than he mucous cell underling also
the mucous acini are elongated and catching by MEC are
extending their primary cytoplasmic processing on mucous
cell and plug in terminal ending that sending many final
cytoplasmic processing, also each branch are forming plug.
The researchers Cui et al. (2011) mention in the book
Atlas of Histology with Functional and Clinical
Correlations the size of the serous cell are very smaller than
the mucous acini. Serous cells are arranged into many small
acini or serous cells are caped around mucous acini as
(serous Demilune), however, the mucous cells are arranged
as acini or tubular structures.

Under SEM the three dimension image of sublingual gland
that observed the primary cytoplasmic processing are
formed plug in terminal ending and have many final
cytoplasmic processing. Also showing the collagen fiber
type three in basal lamina of mucous cell. These fibers are
reticular fiber forming network structure. Shown in figure
(26). Furthermore shown terminal end fibers that located
between the near the end the primary cytoplasmic
processing of MEC.

May be ancient study by several researchers that mention in
addition the contractile role of MECs also have responsible
for conduction neural stimulation and participate in

signaling the secretory cells that the terminal end of
parasympathetic nerve fiber lies between MECs and
parenchymal cell of the acini (Ogawa, 2003; Kumar, 2008;
lanez et al., 2010; Chitturi et al., 2015).
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