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Obiol202 lec4
Salivary glands
They’re compound tubuloacinar ()بتصب يف قنوات, merocrine (بتطلع
)غي ما يطلع جزء من الخلية
 االفرازات برا من رexocrine glands whose secretion
flow into the oral cavity via their ducts.
Development of salivary glands
- In fetus, each salivary gland is developed at a specific location in the
oral cavity كل غدة ليها مكان محدد
- The ectomesenchyme underlying the oral epithelium induces
proliferation in the epithelium which result in bud formation بيبدأ
بنفس طريقة طلوع االسنان
- They are separate by a basal lamina زي ما اخدنا قبل كده
- A solid cord of cells forms from the epithelial bud.
- The cord proliferates rapidly and branches into terminal bulbs
(primitive acini).
 بيطلع منه رشيط خاليا بعد كده بيتفرع لنهايات شكل الكور هتفرز بعدينbud بعد ما يتكون
- connective tissue differentiates into connective tissue septa that
separates the parenchyma into lobes then into lobules
 لفصوص زي الرمانepithelium بيعمل جدران بتقسم الCT ال
- Connective tissue forms a capsule that surrounds the entire
glandular epithelium
- Followed by canalization of the epithelial cord by forming of a
hollow duct (degenerationال يف النص
)عشان يكون قناة بيحصل للخاليا ي
- As in tooth development, ectomesenchyme is important for
salivary gland development
- The part of the bud close to the oral cavity grows into the main
duct while the deep part forms the acini (secretory part)
acini ال هيفرز و هيتحول ل
ال عىل السطح بيتحول للقناة و الجزء البعيد هو ي
يعن الجزء ي
ي
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Parotid
gland

Submandibular Sublingual
gland
gland

Minor
salivary
glands
Origin
Ectodermal Endodermal
Endodermal Ectodermal
Time of
4th – 6th
6th – 7th week
8th – 12th
13th week
appearance week IU
IU
week IU
(3rd month)
()داخل الرحم
IU
Time of
By 6th month in all three major glands
canalization

Classification of the salivary glands  حاجات3 هنقسمهم عىل حسب
1) They may be classified according to size into:
1. Major Salivary glands الكبية \ االساسية
ر
Parotid
Submandibular
Sublingual
2. Minor Salivary glands الصغية
ر
- all other salivary glands (number= 600 to 1000)
- They’re small discrete masses in the submucosa in most of the
oral cavity. مكاني مش موجودين فيهم
موجودين يف معظم الفم بس يف
ر
- The only places where they do not occur are within the gingiva
and in the anterior part of the hard palate.

2) They may be classified according to the nature of secretion into:
ال بيطلعوه
دلوقن هنقسمهم حسب طبيعة االفراز ي
ي

1. Pure serous glands مائ مش لزج
افراز ي
Human adult parotid gland )(حددنا هنا المرحلة العمرية عشان بتختلف
Von Ebner salivary gland اخدناها يف اللسان
2. Pure mucous glands افراز لزج
(1)Palatine glands (hard and soft palates & uvula)
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(2)Glossopalatine gland
(3)Weber glands
(4)Labial glands
(5) Minor sublingual gland
(6)Anterior part of the anterior lingual gland (Blandin-Nuhn)
3. Mixed glands لنوعي
التائ يبق بتتقسم
بتفرز
ر
ر
النوعي بس واحد اكي من ي
Mixed predominantly serous
(1)Submandibular glands
(2)Parotid of the newborn ال لسه مولودين بتبق من النوع ده و
يف ي
ال فوق
بعدين بتتحول للنوع ي
Mixed predominantly mucous
(1)Sublingual glands
(2)Posterior part of anterior lingual gland (Blandin-Nuhn)
(3)Buccal glands

3) they may be classified according to their site into:
كتي هنقسم االماكن كمان
عشان يف اماكن ر

1. Glands of the oral vestibule ربي االسنان و الشفة
(1)Labial glands (Superior and inferior)
(2)Buccal glands
(3)Parotid gland
2. Glands of the oral cavity proper يعن من بعد االسنان
ي
Glands of the floor of mouth
(1)Sublingual (major and minor) صغيين جنبيها
بتتقسم الساسية و ر
(2)Submandibular glands
(3)Glossopalatine gland
Glands of the tongue
(1)Anterior lingual glands (Blandin-Nuhn)
(2)Posterior lingual glands (von Ebner & Weber glands)
Palatine glands
- glands of the hard and soft palates and the uvula

The structural elements of the Salivary glands (histology)
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Both major and minor salivary glands are composed of:

1) The parenchymal elements (Epithelial derived tissues)
a) Terminal secretory units (acini)
They are a layer of secretory cells
These cells rest on a basal lamina that structurally supports them
There are 3 types:
1) Purely serous
2) Purely mucous
3) Mixed
Size
Shape
Lumen
Refractive index
Cells

Serous acini

Mucous acini

Small

Large

Spherical

Tubular

Narrow lumen

Large lumen

High

Low

- Pyramidal (large

- Flattened (leading

lumen)

- Few intercellular

leading to narrow

to large lumen)
canaliculi

- Mucous cells
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- numerous

intercellular
canaliculi

- serous cells

Nucleus
Granules

Basal rounded

Basal flat

Zymogen granules

Mucigen droplets

The Serous cell
- The serous cell is specialized for the synthesis, storage and
secretion of proteins.
- It is pyramidal & shows a spherical nucleus in the basal 1/3
- Its cytoplasm stains intensely with H & E, giving the Cell its
characteristic dark color لونها ازرق غامق لما بتتصبغ
- The apical part of the cell contains secretory granules (Zymogen)
:special stains ليهم

- These granules could be stained by:
1) iron hematoxyline after bichromates fixative
2) plastic embedded sections are stained with toluidine blue
- The base of cytoplasm contains large concentration of basophilic
substance arranged in parallel rods giving a vertical basal striation
to the cell. By the E/M this basophilic substance was found to be
the RER
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 بتكون ميتبة بشكل متوازي يف الخلية من تحت فبتديها شكل الخطوطRERال
Serous cells under E/M
- The apical portion is filled with secretory granules 1um in diameter
- The granules may be very close to each other or to the plasma
mebrane
- it has large amount of RER arranged basally and laterally to the
nucleus.
- Golgi apparatus is located apical or lateral to the nucleus and
consists of 4-6 smooth-surfaced saccules.
- Mitochondria are found throughout the cell. They contain enzymes
for energy production
- Free ribosomes are present. They synthetize non-secretory cellular
proteinsبتصنع راليوتينات يال مش هتتفرز
- Lysosomes which contain hydrolytic enzymes are sometimes seen
they destroy foreign material taken up by the cell
- Few microbodies which contain the enzyme catalase and other
oxidative enzymes are found
- Tonofilaments, microfilaments, and sometimes microtubules can
be seen associated with desmosomesبيكونوا موجودين جنب ال
- intercellular canaliculi extend from the lumen of the secretory end
between the serous cells are observed.
- The canaliculi end in the form of a classic junctional complex which
contains desmosomes
ر
desmosomes بيمش فيها االفراز و بيبق فيها
ال بتفرز دي متصلة ببعضها بقنوات
يعن الخاليا ي
ي
ي

- There are microvilli شعيات
 رthat extend into the luminal ال يف
المسافة ي
 النصand canalicular spaces ال جوا القنوات
المسافة ي
- Infolding of the basal plasma membrane may be seen الغشاء متعرج
- The complex folding of these cell surfaces are a reflection of their
function of transporting fluid and electrolytes from the serum to
saliva يعن التعرجات دي بيود مساحة السطح عشان تقدر تسحب سوائل من الدم
ي
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- The secretory proteins synthesized by ribosomes are transferred to
RER then to Golgi apparatus which adds carbohydrates & other
modifications, and they exit as secretory granules
ال بيضيفلها حاجات و يطلعها يف حويصلة هتتفرز
بتطلع من الريبوسوم للشبكة
ر ي
لجولج ي

- After a time of storage in the cell apex, they are exocytosed at the
secretory surface of the cell through the plasma membrane to the
lumen or intercellular canaliculi
- The zymogen granules store glycoproteins and found to contain
amylase, DNA-ase and RNA-ase enzymes.
- Serous secretion contains: water, enzymes (predominantly amylase
and some lipase and maltase) and variety of salts
- Function of serous secretion:
1) aids in mastication
2) removal of debris  البقاياfrom the oral cavity
3) it has digestive potential in the breakdown of carbohydrates
(minimal due to the short time of presence of food in the
mouth)

The mucous cell
- Like the serous cell, it is specialized for synthesis, storage and
secretion of protein.
- it contains -numerous mucigen droplets that don’t appear with
normal stain due to high carbohydrate content
- special stains for mucigen granule are PAS and mucicarmine
mucous cell under E/M:
The cell is seen filled with pale, electrolucent material in droplet
form. These droplets are larger than serous granules
ال رشحناه
االفرازات بتكون شفافة تحت الميكروسكوب و حجمها ر
اكي من يف خاليا النوع ي
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Golgi is more prominent than that of the serous cell. It’s formed of
10-12 saccules (Golgi is needed because of the large carbohydrate
that it adds to secretion) بيخىل االفراز لزج
ال
ي
بيضيف سكريات ك رتي و ده ي
Normally, RER, mitochondria and other organelles are less
prominent than in the serous cells and located in the basal and
lateral aspect of the cell العضيات حجمها اصغر هنا و موجودة يف القاعدة
The intercellular canaliculi between the cells are very few, same as
junctions
Mucous cell at the beginning of the synthetic cycle may stain with
H&E closely resemble serous cells
يعن بتتصبغ كويس لكن النوع ده بيبان شفاف
 بتكون خالياه لونها داكن يserousزي ما قلنا ال
بالصبغة بسبب ان االفرازات بتاعته مش بتتصبغ لكن هنا بيقول ان يف المراحل االول قبل ما
الخلية تعمل افرازاتها بتبان بالصبغة زي التانية

The secretion of mucous cells differs from serous cells in:
1) They have little or no enzymatic activity and are mainly for
lubrication, aid in mastication, deglutition ()البلع, and
protection of the oral tissue.
2) The ratio of carbohydrate to protein is greater in mucous cell
secretion (Proteins link to carbohydrates forming mucin)

in mixed glands:
1. separate serous and mucous units may exist
2. Or secretory units composed of both cell types:
- the mucous cells form a typical tubular portion that is
capped at the blind end by crescent of serous cells, known
as demilunes of von Ebner (Crescent of Gianuzi)
- The secretion of the serous demilune cells reaches the
lumen through the intercellular canaliculi
mucous  لوحده او يكون يفacini  ممكن يبق كل نوع من الmixed يف النوع ال
canaliculi بتفض جواها بال
serous acini  و عىل طرفها زي غطا من الacini
ي
Note: Serous secretion is watery, while mucous secretion is viscid
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b) Myoepithelial cells (Basket cells):
They are found surronding the secretory and intercalated duct
cells
They lie between the basal lamina and the basal membrane of the
parenchymal cells
Shape: branched / stellate
The body of the cell is small & filled with a flattened nucleus.
The branched cytoplasmic processes radiate out to embrace the
parenchymal cells.
Under LM: they are difficult to identify in routine histologic
preparations, only the nuclei of the cell usually are visible. They
could be observed in sections incubated for alkaline Phosphatase
enzyme
By E/M: cell Processes are filled with longitudinally oriented fine
filaments. Small bodies are found between the thin filaments
(These are also seen in the smooth muscle cells)
The usual cytoplasmic organelles are only in perinuclear
cytoplasm ال جنب النواة بس
العضيات يف السيتوبالزم ي
Desmosomal attachments are present between the myoepithelial
cells and the underlying secretory cells for stability.
ال بيحاوطها
 مع الخاليا االفرازية يdesmosomes بيعملوا
Myoepithelial cells have contractile function (they contain actin,
mucin)
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This contraction facilitates the movement of the secretory
products from the acini towards the oral cavity
بينقبضوا عشان يسهلوا حركة االفرازات
c) The Duct system
Intercalated
(interlobar)

striated excretory (interlobular)
main secretory duct oral cavity

excretory

بنصنفهم عىل حسب امكانهم
Intralobular (lobules )جوا ال: intercalated, striated
 نexcretory ducts
Interlobular (lobules )بي ال
 نexcretory ducts
Interlobar (lobes )بي ال
1) The intercalated ducts
The secretion of the acini passes first through the intercalated ducts
They are small diameter ducts
They’re lined by a single layer of low cuboidal cells with central
nucleus and little cytoplasm
They are difficult to identify by the LM. why? because they are
compressed between secretory units
By E/M: they show some RER located in the basal cytoplasm
Cells nears the acini may contain secretory granules
They show few microvilli projecting into the lumen of the duct
Their lateral borders connect by junctional complexes at the apex
and by desmosomes below the junctional complexes
The intercalated ducts are especially prominent in salivary glands
having watery secretion (parotid gland)
Functions of the intercalated ducts
1. The ducts convey (transport) the saliva from the terminal secretory
units to the striated ducts
2. The cells of the proximal, portion of these ducts show indication of
secretory function, because their cytoplasm contains secretory granules
3. Antibacterial proteins (Lactoferrin and Lysozyme) are found in them
4. They reabsorb protein from the secretion in the lumen
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2) The striated ducts
The striated duct is lined by a single layer of columnar cells which
have spherical centrally placed nuclei.
The cytoplasm is abundant and eosinophilic making this duct
clearly recognized by the LM
The basal plasma membrane has deep infoldings
Abundant, large mitochondria placed between membrane
infoldings كتي
كتي بتحتاج طاقة ر
عشان ليها وظايف ر
The combination of the infoldings and mitochondria accounts for
the striations seen in the L/M مخططي و بيديها اسمها
ده سبب انهم بيبانوا
ر
The surface of the cell is characterized by short microvilli that
project into the lumen
Adjacent cells are joined by apical junctional complexes and
several desmosomes on their lateral surfaces
They’re surrounded by longitudinal blood vessels
By EM
- few short RER cisternae
- small Golgi in the perinuclear cytoplasm
- Apically, the cytoplasm contains smooth ER, few vesicles,
granules, several lysosomes, peroxisomes, free ribosomes and
small amount of glycogen.
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Functions of the striated ducts معظمهم حاجات بتنتجهم او بتصنعهم
1. water-electrolyte balance:
- They actively (atp  ) بتحتاجreabsorb Na+ from secretion and
secrete K+ and bicarbonate. Chlorides follow Na+ out of the
secretion بتسحب صوديوم و كلور و بتطلع بوتاسيوم و بيكربونات
- The primary salivary secretion coming from the intercalated duct
is isotonic or slightly hypertonic to plasma ال بيدخلهم بيكون
االفراز ي
كتي
ملحه ر
- Secretion obtained from the excretory duct is hypotonic with low
Na+, Cl and high K+ concentration ال بيخرج منهم بيكون ملوحته قليلة
ي
2. Their cells contain kallikrein: an enzyme in saliva increasing local
vascularity as well as H2O and electrolyte balance
بيود وصول الدم للخاليا االفرازية فبتشتغل اكي
3. They are capable of reabsorbing proteins from the lumen
4. antibacterial (lysozyme) is found in these ducts
5. they concentrate iodine كي اليود
بيعلوا تر ر
6. proteolytic enzymes are detected in the striated ducts of rat
submandibular gland يف الفيان
7. Amylase enzyme is transferred by these ducts from serum to
saliva تكسي السكر
ال بيبدأ
ر
ي
8. The striated duct cell contains high concentration of the transport
enzyme activated adenosine triphosphatase (ATPase)بتنقل ال
9. Nerve growth factor and epidermal growth factor are found to be
localized in the duct epithelium of rodents يف القوارض
10. The striated duct synthesize secretory glycoproteins which are
stored in the apical granules.
3) The excretory ducts
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striated ducts join to form the excretory ducts (interlobular first)
They are lined by tall columnar cells
The cells have same characteristics of striated cells but these
characteristics decrease as the duct increases in size
The interlobular ducts lead to the larger interlobar ducts which
are lined by Pseudo-stratified columnar epithelium w/ goblet cells
Functions of excretory ducts
1. Larger excretory ducts and the main duct convey the salivary
excretion mainly to the oral cavity.
2. These ducts are able to reabsorb Na+ and secrete K+ and
bicarbonate (less than striated ducts)
Note: reabsorption of Na+ & Cl- is more than secretion K+ &
bicarbonate to produce hypotonic fluid (ال تتسحب تكون اكي
)الزم االيونات ي
4) The main duct
Is lined by stratified Squamous epithelium as the oral cavity
The oncocytes
- They’re large cells with a small central pyknotic ()بدات تتحلل
nucleus
- abundant strongly eosinophilic cytoplasm filled with
mitochondria
- found in ducts particularly in the mucosal glands
- They probably represent age changes since they are seen in the
parotid (تائ
 يmixed  )كده بقتand submandibular glands of older
individuals
الكبي
خاليا بتظهر يف قنوات الغدد يف السن
ر

2) The connective tissue
forms the capsule of the Salivary glands
divides the gland to lobes and lobules
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Cells found in connective tissue are the same as those in other
connective tissue: fibroblasts, fat cells, macrophages, mast cells,
plasma cells, and occasional leukocytes.
The intercellular substance:
Fibers: collagen and reticular fibers
ground substance: glycoproteins and proteoglycans.
Blood supply: it contains blood vessels that extend along the
excretory ducts and branch to follow them into the individual
lobules (supplies the entire gland)
A dense capillary network supplies the ducts and the terminal
secretory units الصغية بتغذي الخاليا االفرازية و القنوات
يف شبكة من االوعية
ر
A system of artero-veinus anastomoses has been found
يعن بتحصل تشابكات ربي ر
ايي و االوردة
الش ر
ي
Nerve supply:
ر
- It follows the blood vessels بتمش يف نفس مسار االوعية
االعصاب
ي
- It forms terminal plexuses in connective tissue adjacent to the
terminal portions of the parenchyma
acini ال فيه ال
 عند الطرف يepithelium بتكون شبكة جنب ال

- They consist of: unmyelinated axons surrounded cytoplasmic
processes of Schwann cells
- They supply: the smooth muscles of the arterioles, the
secretory cells, myoepithelial cells and possibly intercalated
and striated ducts
The secretory cells receive their innervation by either:
1- Intraepithelial supply: the axon penetrates the basal lamina
lying between the secretory cells. The membranes of the axon
and secretory cells are separated by a space of only 100 to 200 A°
2- Subepithelial innervation: the axon remains in the connective
tissue. Space between the axon and secretory cells is about 10002000 A°. The chemical neurotransmitters must diffuse across this
space which include the basal lamina of the secretory cells and
the nerve bundle.
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The innervation of the duct cells is not clear. Intraepithelial nerve
endings in ducts are rarely seenمش معروف بالضبط ايه االعصاب يال يف القنوات
Sympathetic (carry vasoconstrictor fibers) and parasympathetic
(supply secretory fibers) nerves are found in the connective tissue
around the ducts
parasympathetic stimulation: produces a profuse watery
secretion مائ
مسؤول عن ان اللعاب يكون ي
sympathetic stimulation: produces a less volume, thick, mucous
salivaمسؤول عن ان اللعاب يكون لزج
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Distinguishing histologic characteristics of
salivary glands
(Types of salivary glands):
{A} Major salivary glands:
- They are located extraorally خارج
الفمand their secretions reach the
mouth by variable ducts.

Parotid gland
Site

Submandibular
gland

-it has 2 parts.

-located in the
submandibular triangle
-the superficial
behind and below the
portion is located in
free border of
front of the external
mylohyoid muscle with
ear.
a small tongue like
-the deeper portion extension lying above
fills the
the mylohyoid muscle.
retromandibular
موجودة تحت عضلة ال
region.
 وبتلف عليهاmylohyoid

Sublingual gland
-Composed of on
main(major) gland and
several smaller
(minor) glands.
-lie between the floor
of the mouth and
mylohyoid muscle.

 منmandible يعني ورا ال
جوة

Type

-in infants: mixed
but predominantly
serous.
- in adult: pure
serous.

-mixed gland but
predominantly serous.
-serous demilunes are
evident .

-the major gland:
Mixed but
predominantly
mucous.
-the minor glands:
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-in old age: mixed
predominantly
serous

Development

Secretion of
saliva

Pure mucous

Starts by the 4th to
6th week I.U ( داخل
)الرحم

Starts by the 6th to 7th
week I.U

Start developing at 8th
to 12th week I.U

25-30% per day

-The majority of saliva is 5% per day
secreted by
submandibular gland
-60% per day

Stensons duct
Main
excretory duct -it opens into the
oral cavity on the
buccal mucosa
opposite to upper
2nd molar which is
marked by small
papilla.

Whartons duct

Bartholins duct

-opens at the summit of -the major gland:
a small papilla at the
Opens with or near
side of the lingual
the submandibular
frenum of the mouth.
duct ( at the side of
 القناة دي بتفتح تحت اللسان في الlingual frenum)
side of  على الpapilla
lingual frenum

-lingual frenum: الغشاء اللي
بيربط اللسان من تحت بارضية الفم

-the minor glands:
Open along the
sublingual fold
through several small
ducts from 8-20 in
number. (these small
ducts are called
Rivinus)
الغدد الصغيرة بتفتح بقنوات
rivinus صغيرة اسمها

Histologically

-it’s the largest of
salivary glands.
-its encapsulated
مغلفة
-its intercalated
ducts: are long and

-its encapsulated
- intercalated ducts:
shorter than those of
the parotid.
وبتكون مش واضحة

-the capsule is poorly
developed. الغالف بيبقى
ضعيف ومش كبير
-connective tissue
septa are prominent.
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branching. وبنقدر
نشوفها بوضوح بين ال
acini

-striated ducts: longer
than those of parotid.

-intercalated and
striated ducts are
poorly developed .

-its striated ducts:
pale stained .
- (characteristic
feature) : its
connective tissue
septa are prominent
with fat cells that
increase with age.

{B} Minor salivary glands:
- They are located near the epithelium in almost all parts of
oral cavity.
- They are found in the submucosa of mucous membrane
except that of gingiva and the anterolateral zone of hard
palate.
- They are distinct salivary glands.
- They consist of several small groups of secretory units that
open by short ducts directly into the mouth. (without
branching)
- They lack a distinct capsule.
- They produce a mucoprotein rich secretion ( may be either
mucous or mixed but predominantly mucous) except von
Ebner gland which is pure serous.
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1. Labial and buccal glands:
Labial
-above the orbicularis oris
muscle.

Site

Buccal
-between fibers of buccinator
muscle.

-found mostly at lower lip.

Type

Pure mucous

Mixed predominantly mucous

histologically

-they contain short intercalated ducts.
-the striated ducts contain few cells with basal striations.

2. Glossopalatine glands:
Site: at the region of
isthmus of palatoglossal
arch (at the glossopalatine
fold ) connecting between
palate and tongue.
- Isthmus: هو جزء من النسيج اللي
فوق اللسان

Type: pure mucous glands
3. Palatine glands:
Site: consist of glandular aggregates in the submucosa of
posterolateral zone of hard palate , soft palate and
uvula.
Type: pure mucous.
Number: 250

hard palate

Helper_team
100
12

at soft palate
at uvula

4. Lingual glands: (mucous glands of the tongue)
Anterior lingual glands:
(Blandin-nuhn):
- Located near the apex of the tongue.
- The anterior part: is pure mucous.
- The posterior part: is mixed predominantly mucous.
- The ducts open on the ventral surface of the tongue
near the lingual frenum.
The posterior lingual glands include :
1)Von Ebner glands :
- located between the muscle fibers of the tongue below the
circumvallate papillae .
- Their ducts open into the trough of the circumvallate and foliate
papillae.
-Which are pure serous glands . (the only one in minor ) , and the
reason is :
*their secretion serve to washout the trough of the papillae .
*they have significant digestive function due to the its secretion of
amylase and lipase enzymes .
*they have an important protective function due to the presence of
the antibacterial enzymes peroxidase and lysozyme in these glands .
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2)The Weber glands :
- They are pure mucous glands .
-located in the posterior part of the tongue .
- their ducts open into the dorsal surface of the tongue through the
lingual crypts .

Structural age changes of the salivary glands :
I)Changes in the terminal portions (acini ) of the salivary
glands:
-The number of the secretory ends decreases by age after 40 years .
- Serous acini replaced by mucous or fat cells .
-Atrophy ( )ضمورof part or whole acini either by fibrous tissue
“fibrosis” or by fatty tissue “ fatty degeneration”
 اليtissue fibrous  ان جزء منها او كلها يموت الacini (من ضمن التغيرات الي بتحصل ف ال
) جواه او تتملى بالدهون تماما

-The secretory cells decreases in height and width , the nuclei of
such cells show pyknosis and show lipoid inclusions in their
cytoplasm .

II)Changes in the duct system:
-most of the intercalated ducts disappear due the change of the cells
of its epithelial lining into secretory cells which are mucous .
-the striations of some striated ducts become less in number or even
disappear .
-the epithelial lining of the excretory ducts changes to flattened cells
-Some duct walls become surrounded by excessive fibrous C.T.
-The large ducts show stagnated mucous secretion . ( )بيحصلها انسداد
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-Oncocyte cells increase in number to represent age changes .

III)Changes in the connective tissue of the salivary glands:
-The connective tissue become thicker( due to fibrosis) and show
fatty inclusions .
- there is large number of lymphocytes .

As a conclusion :
*The changes in acini and ducts cause change of most of saliva from
serous to mucous .
*And the degeneration of many structures cause less saliva
secretion , so people above 50 suffer from dry mouth .

Functions of salivary glands :
1)Saliva production and secretion : the most important function
of salivary glands is the production and secretion of saliva .

2)Iodine metabolism : Iodine concentration mechanism is located
in the cells of the striated ducts .

3)Parotin hormone : Parotid glands secrete parotin hormone that
is important for :
*promote the growth of mesenchymal tissues.
*lowers serum calcium in rabbits .
*Stimulates calcification of rat incisor dentin .
*increase bone marrow temperature and increase the circulating
leukocytes .

4) Immunoglobulins : The plasma cells in the C.T of the salivary
glands produce IgA .
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5) Epidermal growth factor : this factor is not found in human
salivary glands but rodents , its important for :
*its may involved in wound healing .
*influence tooth eruption .
*influence epidermal keratinization .

6) Nerve growth factor :
-Its localized in the submandibular gland of the mice .
- its not found in human glands .
-it stimulate the growth of sympathetic ganglion cells .

7) Enzymes and active substances :
-the salivary glands secrete several enzymes as peroxidase ,
thiocyanate , sialin , lysozyme and amylase .

--------------------------------------------------------------the saliva:
•
•
•
•
•
•
•
•

the total volume secreted daily by human is 750 mls
60% is produced by the submandibular glands
30% by the parotid glands
5% or less by the sublingual
6% by the minor salivary glands
PH: 6.7 TO 7.4
composition: 99% water and 1% solid ingredients
types: ductal saliva ( pure glandular secretions) and
whole saliva
 لكن بعد اماpure ف بيبقىmain duct  ده اللي طالع من الductal ال
Whole .بيمشي ف الفم بيختلط مع حاجات تانية زي ال بكتريا وكدا ف يبقى
------------------------------------------------------------

functions of saliva:
1- Digestive function:
a. mechanically: by
- bringing the food components into solution امتزاج االكل مع
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الماء
- lubricating the bolus of food for deglutition
علشان ميعورش أثناء البلعmucin اغلف جزيئات االكل ب
b. chemically:
- through the action of its digestive enzymes:
• carbohydrates digestion: initiates by amylase enzyme
• lipid digestion: initiates by lingual lipase enzyme
• protein digestion: initiates by proteolytic enzymes
- it provides taste activity:
• saliva is required to dissolve substances to be tasted and
to carry them to taste buds
• it also contains a protein called gustin is necessary for
growth and maturation of the taste buds بيساعد في نموه مرة
أخرى
c. it neutralizes esophageal contents and dilutes بيخفف
gastric chyme (in stomach)
2- protection:
by several ways:
• it keeps the oral tissue moist and facilitates swallowing
 ابتالعand speaking
• the mucous glycoprotein content provide :
- lubrication for movements of the oral tissue against each
other بيساعد في حركة الفم
- protection of the lining mucosa by forming a barrier
Against noxious stimuli (chemical, thermal, or minor
troumatic insults)
بتعمل حاجز ضد البكتريا والسموم
• its fluid consistency  تماسكprovides washing action which
flushes away debris from the mouth تماسك السائل بتاعها بيساعد
في انه يشيل بقايا االكل من ع األسنان
• helps to protect teeth from dental caries by cleaning and
buffering action بتحمي االسنان من التسوس
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3- Buffering: التعادل
the buffering action of saliva occurs by its content of
{bicarbonate and phosphate ions and by salivary proteins
(sialin)}
it protect the oral cavity by two ways:
a. by buffering and washing acids produced by plaque
microorganism from sugar
بيشيل االحماض اللي بتُنتج من الميكروبات
b. by preventing microorganisms from colonizing استعمارthe
mouth by denying them optimal environmental conditions
بمنع الميكروبات انها تستعمر الفم عن طريق اننا منوفرش البيئة المناسبة
لوجودها
-------------------------------------------------------------------------------4- Antimicrobial action:
by 4 system:
1. lysozyme: can hydrolyze the cell wall of some bacteria
2. lactoferrin: it is an { iron-binding protein } which binds
free iron and so doing debrives bacteria from their
essential element
 بتحتاجه البكتريا علشان تنمو هو الحديد ف وجود الelement اكتر
 وهو عبارة عن بروتين بيمسك ف الحديد يبقى هيمسك ف الحديدlactoferrin
اللي موجود ف كدا مش هنوفر البيئة اللي محتاجاها البكتيريا
immunoglobulins: (Type A)
produced by plasma cells
located in the connective tissue of the salivary gland
have the capacity to agglutinate microorganisms عندها القدرة
انها تجمع البكتريا
• to prevent their adherence التصاقto the oral cavity
3.
•
•
•

4. bactericidal system: by بتقتل البكتيريا
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• iodine and potassium thiocyanate secreted by(the duct
system )
• peroxidase secreted by ( the acinar cells)
-----------------------------------------------------------5- maintenance of tooth integrity  سالمة: protect the tooth
by:
• protect it from dental caries by cleaning & buffering action
• diffusion of ions as: ( ca++,mg, cl-,fluorine and
phosphorus) result in posteruptive maturation
• this maturation
- increase surface hardness of enamel
- decreases permeability of enamel
- increase the resistance of enamel to caries
• calcium-binding proteins occur in saliva and help forming
salivary pellicle  غشاءwhich behaves as a protective
membrane
-----------------------------------------------------------6- tissue repair: (in rodents) في القوارض وليس اإلنسان
• the presence of epidermal growth factor in saliva
increases the rate of wound contraction
وجود عامل النمو بيزيد من معدل تقلص والتئام الجرح
-----------------------------------------------------------7- parotin hormone: ( secreted by parotid gland)
- promote:
• the growth of mesenchymal tissue
• lower serum calcium بيقلل الكالسيوم ف الدم
• increase circulating leukocytes ( by increase temperature
of bone marrow)
-----------------------------------------------------------8- other functions in animals:
• thermoregulation in mammals  الثدياتcause lacking sweat
glands
• secretion of toxic substances
------------------------------------------------------------

Helper_team
salivary glands interrelation with the endocrine
glands: عالقة العدد اللعابية بالغدد الصماء
• the thyroid and pituitary hormones:
have implicated in amount and type of saliva
• adrenocorticotropic or mineralocorticoids hormones:
can influence the Na+ and K+ ratio, increased in {Addison’s
disease and Cushing’s syndrome} نسبتهم بتزيد ف األمراض دي
• swelling of parotid glands: بتبقى وارمة عند مرضى السكر
are observed in patients suffering from uncontrolled
diabetes

#Helper-team
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Tooth Eruption

Type of eruption:
Passive eruption:apical shift of gingiva (gingival recession)

 اﻟﻠﻰ رﺟﻌﺖgingivaال
Active eruption: is the axial or occlusal movement of the tooth or
tooth germ from its development position with in jaw to its functional
position in the occlusal plane
oral cavity ﺑﺒﺘﺤﺮك ﻟﻔﻮق ﻟﻞtoothوﻫﻨﺎ ال
Type of movement:
a)Axial : occlusal movement in the direction of the long axis of the
tooth
ﻫﻨﺎ اﺗﺠﺎه اﻟﺤﺮﻛﻪ ﻟﻔﻮق
b)Drifting or bodily movement:in distal,mesial , lingual or buccal
اﻟﺴﻨﻪ ﻛﻠﻬﺎ ﺑﺘﺘﺤﺮك
c)Tilting or Tipping: movement around a transverse axis
distally  اوmesially  ﻻﻣﺎtransverse axisﺑﺘﺘﺤﺮك ﻋﻠﻰ ال
d)Rotating:movement around a longitudinal axis
Besides,Eccentric growth leading to shift of the center(ﻫﺘﺘﺸﺮح ﻛﻤﺎن
)ﺷﻮﯾﻪ
The phases of the tooth eruption can be divided into the following:
1. Pre-eruptive phase
2. Eruptive phase (prefunctional eruptive phase)
3. Posteruptive phase (functional eruptive phase)
(1)The pre-eruptive phase:

Start from the end of early bell stage till the beginning of root
formation

oral cavity  ﯾﻌﻨﻰ ﻣﻔﯿﺶ ﻇﻬﻮر ﻻﺳﻨﺎن ﻓﻰ الeruptionﻣﺮﺣﻠﻪ اﻋﺪاد ﻟﻞ
Historical event:
Bone resorption in side which tooth move to ward by osteoclasts
Bone deposition in other side by (behind)osteoblasts
ﺑﯿﺤﺼﻞ ﻫﺪم ﻟﻠﻌﻀﻢ ﻓﻰ اﻻﺗﺠﺎه إﻟﻰ رﯾﺤﺎﻟﻪ اﻟﺴﻨﺔ وﺗﻜﻮﯾﻦ ﻟﻠﻌﻀﻢ ﻓﻲ اﻟﻨﺎﺣﯿﺔ اﻻﺑﻌﺪ )اﻟﻰ ﻋﻜﺲ
(اﺗﺠﺎه ﺣﺮﻛﺔ اﻟﺴﻨﻪ
Two patterns of movement occur in this phat:
اﻟﺨﻤﺲ ﺣﺮﻛﺎت ﺑﯿﺤﺼﻠﻮ ﻟﻜﻦ اﻻﺗﻨﯿﻦ دول ﻫﻤﺎ اﻟﻰ ﻣﺴﯿﻄﺮﯾﻦ وﺗﺄﺛﯿﺮﻫﻢ اوﺿﺢ

a) Eccentric growth :this means that one part of developing tooth germ
remains stationary (growth root)while the remainder (end of
crown)continues to grow leading to a shift in its center.

centerاﺳﺘﻤﺮ ﻓﻰ اﻟﻨﻤﻮ واﻟﺤﺮﻛﻪ وﺟﺰء ﻓﻀﻞ ﺛﺎﺑﺖ ﻓﺤﺼﻞ ﺣﺮﻛﻪ ﻟﻞcrownﻣﻌﺎﻧﻬﺎ ان ﺟﺰء ﻣﻦ ال
Bone resorption is seen on the surface of the crypt that faces the
growing part of the tooth germ
Drifting or bodily movement: Which is a shift of the entire tooth germ that
causes bone resorption in the direction of tooth movement and bone
apposition behind.
historical event ﻧﻔﺲ اﻟﻰ اﺗﺸﺮح ﻓﻰ

•The rate of tooth movement in the pre eruptive phase is equal to
the rate of growth of jaw
 ﻟﻠﻔﻚ ﻫﯿﺘﺒﻌﻪ ﺗﻐﯿﺮ ﻓﻰ ﻣﻜﺎن اﻟﺴﻨﻪlength,width,heightده ﯾﻌﻨﻰ ﺗﻐﯿﺮ ﻓﻰ ال
Movement of the deciduous tooth germ
•as the infant jaw grow in Height ,the tooth germs move in a
vestibular (up ward, occlusal) direction
• jaw growth in width(thickness) the tooth germ move outward
(buccal and laterally)
• Jaw growth in Length (anterior posterior) :
1) anterior deciduous(A,B,C) drift forward (mesially)
2) first deciduous molar(D) still in it’s location (doesn’t move)
3)second deciduous molar (E) drift backward (distally)
Movement of the permanent tooth germ
a)permanent incisors and canine
1)•first develop lingual to the deciduous tooth germ
• at the same level of their incisal surface
•in the same bony crypt

 وﻓﻰ ﻧﻔﺲ اﻟﻤﺴﺘﻮىdeciduous germ ورا الpermanent germ ﻓﻰ اﻻول ﺑﺘﻜﻮن ال
bony crypt وﻓﻰ ﻧﻔﺲ اﻟـ

2)then as the deciduous predecessors start eruption,the
premanents germ :
•move to more apical region of their deciduous predecessors
•and occupy their own bony crypts
Due to:
•The occlusal (axial)movement of the deciduous teeth
•The growth of the jaw in height
 ﻻﺗﺠﺎه اﺳﻔﻞ الpermanent germ ﺑﺒﺘﺤﺮك الdeciduous ﻟﻞeruptionﻣﻊ ﺑﺪاﯾﺔ ال
 ﻟﻔﻮقdeciduous ﺧﺎص ﺑﯿﻬﺎ وده ﺑﺴﺒﺐ ﺣﺮﻛﻪ الbony crypt  وﺑﯿﻜﻮن ﻟﯿﻬﺎdeciduous
وﻧﻤﻮ اﻟﻔﻚ
b)permanent premolars:
1)begin their development lingual to their predecessor
•at the level of their occlusal surface
•at the same bony crypt
2)then permanent germ found in between the divergent root
•and at end of the pre eruptive it become in own bony crypt below
the divergent root of deciduous molar (the predecessor)

c) permanent molar
germs :
1)upper molar develop in the tuberosities of the maxilla with
occlusal surface facing distally.
They swing around only when the maxilla has grown to provide the
necessary space

jaw ﻋﺸﺎن ﻟﺴﻪ الdistal ﺑﯿﻜﻮن ﻣﺎﯾﻞ ﻓﻰ اﺗﺠﺎه الupper permanent germﯾﻌﻨﻰ ال
 ﻻﺗﺠﺎه اﻟﻄﺒﯿﻌﻰmolarﺻﻐﯿﺮ وﻣﻔﯿﺶ ﻣﻜﺎن ﻛﺎﻓﻰ ﻟﻜﻦ ﻟﻤﺎ ﺑﯿﻜﺒﺮ اﻟﻔﻚ ﺑﯿﻠﻒ ال

2)lower molars develop in base of mandible rami and occlusal
surface facing mesially.
They become upright as room becomes available

occlusal ﺑﯿﻜﻮن الlower molar germﻫﻨﺎ ﺑﺮدو ﻧﻔﺲ اﻟﻔﻜﺮه ﻣﺴﺎﺣﻪ اﻟﻔﻚ ﺻﻐﯿﺮه ﻓﺎل
mesially ﺑﯿﻜﻮن ﻣﺎﯾﻞ ﺑﺲ ﻫﻨﺎsurface
The change in axial relationship between deciduous and permanent
teeth is due to:
•The occlusal (axial)movement of the deciduous teeth
•The growth of the jaw in height

2) Eruptive phase:
⧫ It begins with the root formation and ends when the tooth appears in
the oral cavity, just before function. The tooth moves to its functional
position in occlusion.
proper occlusion with its  تس ٌسٗ ِاػٍّرشocclusal plane ًٌ صٍدٚ  اٌسٕحٟٕؼ٠
. antagonists
⧫ The rate of tooth eruption is more than the rate of jaw growth. (that’s
why the tooth appears in the oral cavity).

Histological events:
1) Root formation
2) PDL formation: development and organization of PDL fibers
3) Development of dentogingival junction

● Root formation: ٍح٠ٛاخ ػٍشاْ اٌّزحٍح غٛ خط3 ٍٝحصً ػ١ت
a) The roots grow first toward the floor of the bony crypt which result in
bone resorption to provide room for the growing root.
b) When the tooth appears in the oral cavity, resorption stops and
bone deposition begins on the crypt wall or at the crest of
interradicular septum (in multirooted teeth).
.اٙلؼٛ ِّىٓ ذfunctional eruption  خثطح فاٌسٕح لثً ايٞ اdeposition ش١ ِفٌٛ
c) When the tooth reach the occlusal plane, the root formation is not
yet complete, and its growth continues by removal of bone on
socket floor.
.يٚ األٞ سٟٔ ذاٛ تزظdeposition ًحص٠ٚ مف١٠ٚ ٟٔ ذاresorption ًحص١ت
⧫ Root completion continues for a considerable time after the teeth have
been in function (From 1-1.5 years for primary teeth, and from 23 years for permanent teeth).

Significant changes occur in the tissue covering the erupting
tooth:
ا ذطٍغٙٔٓ ا١تٚ إٙ١ائك تٛ ػْٟ فٛى١ا تٙ تراػbony crypt  لاػذج فايٟ٘ٚ السَ ٔؼزف اْ اٌسٕح
:ٟ٘ ٞائك دٛاٌؼٚ oral cavity ز فايٙذظٚ
-Bone
-Epithelium
-Connective tissue separating them
:اٍٙحص١ تٌٍٟٗ ا٠احذج اٚ ًٕ٘ؼزف وٚ
⧫ The tooth moves occlusally and bone resorption of the overlying bony
crypt occurs by differentiation of osteoclasts.
⧫ By certain enzymatic action (Desmolytic enzyme), there is loss of the
intervening connective tissue between the reduced dental epithelium
covering the crown and the overlying oral epithelium.
⧫ The two epithelia (reduced dental epithelium and oral epithelium) fuse
together forming a central mass of epithelial cells. The central cells of this
mass degenerate (because it’s avascular) and form an epithelial lined
canal through which the tooth erupts without any haemorrhage and
dentogingival junction is formed.
. epithelial lined canal ْ تسثة ايٛى١دٖ تٚ َٕشٌش د١األسٕاْ ٌّا ترطٍغ ِات
⇑ non-succedaneous permanent teeth  ايٚ اdeciduous ق دٖ تراع ايٛ فٌٍٟ⇑ وً ا

- As the deciduous tooth erupts, the permanent tooth germ becomes
situated apically and entirely enclosed by bone except for a small canal
containing remnants of dental lamina and connective tissue.
This canal is gubernacular canal (bony tissue) and the soft tissue
inside is gubernacular cord. This cord acts as a guidance for the
permanent tooth as it erupts.

 تراػد ايin socket space ٝثم١تٚ anterior فايdeciduous ٌٍسٕح ايlingual ْٛى١ت
.posterior

⧫ Eruption is a gradual and intermittent process ( ًح ذشرغ٠ٛشٚ ح ذمف٠ٛ)ش
⧫ The principal direction of movement is occlusal or axial.
⧫ As mentioned before, in this phase the tooth appears in the oral cavity
because the rate of tooth eruption is more than the rate of jaw growth.

3) Post eruptive phase:
⧫ It begins when the teeth reach the functional position (proper
occlusion) and continues for as long as each tooth remains in the oral
cavity (until loss).

⧫ The principle movement is in an axial direction to compensate and
keep pace with the increase in height of the jaws, and to reach its
functional position.
⧫ Jaw growth occurs most actively between the ages of 14-18 years.
( سٕحٞ ألroot formationٓ ِٓ اي١ٕ س3 (تؼذ
⧫ There is active bone deposition at the base of the socket, crypt wall,
alveolar crest and the crest of the interradicular septum in multirooted teeth.
. rootٓ اي١ٌاْٛ اورز حٛرى١ اٌؼظُ تٌٟ فثاٌرا،اٌسٕح ػّاٌح ذطٍغ
⧫ More organization of the principal fibers of the PDL occurs and they
establish themselves into separate groups.
 ّ٘اٌٍٟتاخ ِٕفصٍح اُٚ ٌجزٙ ٔفسّٛ ٌىٓ ٕ٘ا ّ٘ا لسٞ ػادeruptive phaseزخ فايٙ ظfibersاي
. dentogingival, dentoalveolar and transseptal fibers
⧫ Arteries (blood supply) and nerves are established in the PDL in this phase.
⧫ In this phase the tooth makes movements to compensate for occlusal
and proximal attrition. If it’s occlusal, the tooth will move in an axial or
occlusal position by hypercementosis on the apical third of the root. If
it’s proximal, mesial or proximal drift takes place to maintain sharp
contact of the teeth.
phase ايٝٗ تم١ٌ ، سٕح41 ي41ٓ اي١ْ تٛ ترىactive period of jaw growth ٌٕا اْ ايٛاحٕا ل
attrition اٍٙحص١ ؟ ػٍشاْ االسٕاْ ت81ِاترخٍصش ِثالً تؼذ ايٚ دجٛجِٛ ي ِا اٌسٕحٛ ترسرّز غٞد
ٓ١ حصً فٛ٘  حسةٍٝ ػproximal ٚ اocclusal ا أِا٠ ك اْ اٌسٕح ذرحزن٠ظٗ ػٓ غزٛالسَ اػٚ
. فاخٌٍٟ ِا خذٔا اٌرزَ اٞ سhypercementosis ًحص١تؼذ وذٖ تٚ

⧫ This shift is seen as a selective deposition and resorption by osteoblasts and
osteoclasts respectively. Deposition occurs in the distal wall of the
sockets, while resorption occurs in the mesial wall.

● Types of post eruptive movements (as mentioned above in details):
- Axial or occlusal movement to compensate jaw growth
- Axial or occlusal movement to compensate occlusal attrition
- Mesial or proximal drift to compensate proximal attrition

Mechanism of tooth movements (Series of eruption):
● Only 4 theories met much considerations out of many :

1) Root formation theory:
⧫ This theory assumes that proliferating root develops against a fixed base
that converts an apically directed force into occlusal movement.

جٛي اٌمٛج ٌرحد فررحٛ لٞ ذٕػ ترذٟج١ه ٌّا ذ٠ ػاًِ سrootايٚ ٖ االرض وذٞ ػاٍِح سfixed baseاي
.ٓ١ٕ االذٛ أرٛذمؼٚ  ػٍشاْ ِاذخذوشhard ْٛ السَ ذىbaseغثؼا ً ايٚ .ذٕػٚ قٛ ٌفٞد
⧫ Root formation is unlikely the cause of tooth eruption because:
a) The growth of the root requires the presence of a fixed base to result in
an eruptive force. The structure known as Cushioned-hammock
ligament before and was believed to be a fixed base for the growing root
to react against, is now proven to be the pulp delineating membrane that
run across the apex (soft tissue).
b) The onset root formation does not coincide with the eruptive
movement (The eruptive movement can occur after root formation
completion).
post eruptive phase ايٚ root formationح اي٠ ترحصً لثً تذاpre-eruptive phaseاي
. eruptionي ػٓ ايٚ اٌّسؤٛ٘  ِشroot formation ايٌٟ فثاٌرا،ٖترحصً تؼذ
c) Some teeth move a greater distance than the length of their roots.
d) Experimental resection preventing further root formation does not
stop eruptive tooth movement.
ٗرؼة دِاغ٠ ز ِا١احذ ِٓ غٚ ٗ١ ج،ال غٍػٚ  صحٞح د٠ إٌظزٛفٛش٠ ْ ػٍشاٚفىزٚ ٛتؼذ ِا اٌؼٍّاء ذؼث
root formationؼرّذ ػاي١ فؼالً تeruptionف ً٘ ايٛٔشٚ ٕٗ٠ّٕٛٔغ ذىٚ rootً اي١ُ احٕا ٔشٌٙلا
.ٞفعً ِىًّ ػادٚ لفشٚ ِاeruption حصً اْ ايٌٍٟ ا.فعً شغاي١٘ الٚ rootً اي١مف ٌّا ٔش١٘ٚ
2) Bone remodeling theory:
⧫ It was proposed that selective deposition and resorption of bone are
responsible for eruption.
⧫ Experimental works establish the absolute requirement for a dental follicle
to achieve bony remodeling and tooth eruption, because it provides the
source for new osteoblasts and osteoclasts derived from monocytes through
its vascular supply. (if the dental follicle is removed, no eruptive pathway
forms).
⧫ It is not known whether the bony remodeling causes or is the effect of
tooth movement.

ٚ dental follicle  ايٍٝ ػٚؤثز٠ ُٙٔك ا٠ال غٍػ ػٓ غزٚ  صحٞح د٠ إٌظزٛفٛش٠ ٌٛٚحا
ً٘ ٛفٛش٠ٚ osteoblasts and osteoclasts  ايٕٛرج١ تٌٍٟي اٚا ػٍشاْ دٙػٛ ترmonocytesاي
ٖ دٖ ِؼٕا، ٛ اذؤثز تزظeruption حصً اْ اٌسٕح اذحزود ٌىٓ ايٌٍٟ ا.ال ألٚ رؤثز١٘ eruptionاي
.ٟس١ ٌىٓ ِش ّ٘ا اٌسثة اٌزئeruptionر فايُٚ دٙ١ٌ ْا
3) Vascular pressure theory:
⧫ It proposes that a local increase in tissue fluid pressure in the periapical
region is sufficient to move the tooth.
ٓ ظغػ١ فزق تٟػٍشاْ فٚ ، pulpْ ػٕذ ايٛى١ ِؼذي ظخ ٌٍذَ فاٌجسُ تٍٝأػٚ َ ظغػ دٍٝتّا اْ اػ
ٌٍٟ دٖ اٌسثة اٛ٘ ْٛى٠ ّٓى٠ ْ اٌٛ لا، apical and occlusal parts of the teeth ٓ اي١اٌذَ ت
.eruption اٍٙحص٠ٚ  اٌسٕح ذرحزنٍٟخ١ت
⧫ Experimental elimination or isolation of the periapical vasculature does not
prevent tooth eruption.
⧫ Tissue fluid pressure as an eruptive force must be considered, as pressure
differential exists below and above an erupting tooth has been reported.
 ٌىٓ ِشٛر تزظٚا دٙ١ٌ ٟٕؼ٠ . تس فعً شغاي، اذؤثزeruption اْ ايٛ ٌم، ظخ اٌذَ ٌٍسٕحٛلفٚ ٌّا
.ٟس١ اٌسثة اٌزئٟ٘
4) Periodontal ligament traction theory: (most accepted
theory)
⧫ It proposes that the cells and fibers of the PDL pull the tooth into
occlusion.
ق فاٌسٕحٛرشذ ٌف١تٚ ًا حثٙٔق وؤٛا ٌفٙ ترفزد ٔفسfibersايٚ contraction اٍٙحص١ تcells اْ ايٌٛلا
. in occlusal direction ترطٍغ
⧫ It is biologically the most accepted theory as isolated fibroblasts have
been shown to have contractile properties (fibroblasts of PDL, unlike all
other fibroblasts, have actin and myosin) and also responsible for the
contraction that occurs during wound repair .
⧫ The contraction force initiated by the fibroblasts is transmitted to the
extracellular compartment (the PDL fibers) via fibronexuses.

● Mechanism of eruption is multifactorial.
PDL traction theory ًٌ ْٛ ٔسثح ترىٍٝ اػ. ِغ تؼط تس تٕسة ِخرٍفحfactor وذا

Posteruptive tooth movement:
⧫ In posteruptive movement, axial movement of the tooth during eruption
is also used to compensate for occlusal wear.
⧫ Mesial or proximal drift involves the a combination of two separate forces
resulting from:
1) Occlusal contact of teeth  تؼطٛشل١ لصاد تؼط تٌٍٟا
2) Contraction of the transseptal ligaments between teeth, which also
has a key role in maintaining tooth position.

Shedding
Shedding is the physiologic loss of the deciduous teeth as a result of
resorption of their root and supporting tissues.
.اٙ١طح ت١ االٔسجح اٌّحٚ ْر االسٕاٚ تسثة اٌرآوً ٌجذٟؼ١ح تشىً غث١ٕ فمذاْ االسٕاْ اٌٍثٛ٘
-This occurs in order to allow deciduous replacement by permanent
teeth.
-There is another set of teeth that is larger in size because :
- jaws increase in size while teeth don’t
- masticatory forces increase
ٜٛالئُ حجُ ل٠ ٚ ، ٌّٕٛالئُ حجُ اٌفه تؼذ ا٠ ْ دا ػٍشاٚ ، ٓ اسٕاْ دائّح٠ تؼذٚ ح١ٕرتٕا ػًّ اسٕاْ ٌث
زج١اٌّعغ اٌىث.
Pattern of shedding: اخٛخط

root ٓ اي١ٌٛ حٌٍٟا ا٠ اٌخالٍٟخ١ دا تpermanent  إٌاذج ػٓ االسٕاْ ايpressure —تسثة اي
.root تراوً ايٌٍٟاodontoclast ي يٛا ذرحٙٔا
ٓ؟١ْ فٛى١ة ِىاْ اي ظغػ دا ت١غ
:posterior ٚ اanterior  حسة اٌسٕحٍٝخرٍف ػ١ تٚ pressure رحذد تّىاْ اي١دا ت
*Anterior teeth:
The permanent tooth germ begins to exert pressure lingually , then
apically. Because of vestibulobuccal movement of permanent germ.
ٌٍٟا ا٠ اٌخالٍٟخ١ دا تٚ apical ٓ٠ تؼذٚ lingual دجٛجِٛ permanentٌٕا اْ االسٕاْ ايٛ ِالٞس
.root تراوً ايٌٍٟاodontoclast ي يٛا ذرحٙٔ اrootٓ اي١ٌٛح
*Especially in mandibular incisors (1,2), permanent teeth erupt before
taking the apical position , so the permanent teeth erupt lingual to the
deciduous .
 ٌٍسٕاْ ايlingual زٙ ذظٚ  ٘رطٍغ اٌسٕحٌٟ تاٌراٚ apicalِّىٓ اٌسٕح ذطٍغ لثً ِاذاخذ اٌّىاْ اي
deciduous
*Posterior teeth:
The premolars exert pressure first , in between the roots (on inner
surface), then the deciduous tooth moves upward so the pressure will be
apical.
 ٌىٓ تؼذ ِا، ف١ ظؼٝثم١ٖ تٌٛثذ١ تٌٍٟ ٌىٓ اٌعغػ اlingual ُٙٔ ِىاpremolarsْ ايٛى١ي تٚ االٟف
 تؼذ وذا اٌسٕحٚ ، root ًٌ resorption ًحص٠ in between the roots ْٛى٠ ٚ ًصٛ٠
. deciduousًٌ apical ْٛى١ تpremolar  ايٌٟ تاٌراٚ ادج ارذفاع اٌفه٠ق تسثة سٛتررحزن ٌف

Note:
Early resorption of the deciduous molars are repaired by deposition of
cementum-like tissue.

رصٍح١ تس تresorption ًّؼ١ فثshedding لد ايٚ ٟج٠  لثً ِاٞحصً تذر١ تpressure ٟف
❖ Histology of shedding:
The cell responsible for the resorption is odontoclasts.
- They are large, multinucleated cells (6-12)
- They are originating from blood monocytes
- occupying “Howship’s lacunae”.
- They have processes called ruffled borders , with clear zone
peripheral to it.
- The clear zone doesn’t contain any organelles except actin and
myosin proteins that fix the cells with the resorping surface.
- The cytoplasm is eosinophilic , rich in mitochondria , lysosomes
and large golgi complex.
- They contain small amount of RER.
After resorption, they stay in root canal , or pulp chambers.
-The process of resorption is intermittent(not continuous) so that repair
occurs by cementum-like tissue.
cementum-like  اثٕاء فرزج اٌزاحح بrepair ًحص١ ت،  فرزاخ ِرمطؼحٍٝ ترحصً ػٞح د١ٍّاٌؼ
less mineralized cementum  بٚ اtissue
❖ Mechanism of resorption:
Resorption can be initiated by:
■ Pressure from permanent teeth
■ Increased forces of mastication
A) pressure from permanent teeth
It causes odontoclasts differentiation and starts resorption

B) forces of mastication
- as the person grows, the force of mastication increases due to
growth of muscles
- This force becomes too high for the pdl and causes weakness of
the supporting system
- This leads to initiation of resorption
ٚ ٘رمغ تزدdeciduous  اٌسٕح ايpermanent ش سٕح١ ِفٌٛ ٝػشاْ وذٖ حر
-This occurs through,demineralization of inorganic part, disaggregation
of organic part, and elimination of these products to the bloodstream.
-Fibroblast take a role in degradation of organic part.
-In case of PDL, it’s cells undergo apoptosis which is a programmed
cell death. This causes weakness for the supporting system of the tooth.
PDLعؼف اي٠ ٌٟ تاٌراٚ خّٛ ذٚ ٟٕٙر٠ ثذأ ػّز٘ا١ا ت٠اٌخال
-Pulp stays vital until shedding occurs (  لثً ِا ذمغ اٌسٕحٝفعً حاسس حر١)اٌطفً ت
*Clinical Considerations:
1-Remnants of deciduous teeth:
They are parts of the roots of deciduous teeth that have escaped
shedding and remained in the jaws.it’s most common in lower 5 due to
د تؼذ ِا ترمغٛجِٛ ًفع١ح ت١ٕ جشء ِٓ اٌسٕح اٌٍثٟٕؼ٠ its strong curve
● The fate of these remnants:
a- become surrounded by bone (ankylosis)
b- become surrounded by cellular cementum
c- become close to the surface and exfoliated
d- undergo resorption
2- Retained deciduous teeth:

This is due to:
1- Congenital missing of permanent teeth
Its most frequent in upper 2 , then lower 5 , then lower 1
دجٛجِٛ deciduous ٔرش اصالً فثرفعً ايٛاٌسٕح اٌذائّح ِاذى
2- Due to impacted permanent teeth
deciduous  ايٍٝ ػpressure  ِثرؼٍّشٚ ٔح فّش ترطٍغٛٔد تس ِذفٛاٌسٕح اذى
3- supernumerary tooth or odontogenic tumor (no space for permanent)
eruption اٍٙحص٠ ّْح ِٓ ا٠ّٕغ اٌسٕح اٌذا١رَ تٚ ٚذؼذد االسٕاْ ا
*the fate of the retained deciduous teeth:
1- persist in oral cavity in good function
ذسرّز
2- Shedding as a result of excessive occlusal forces
shedding  اسثاب ايٟ ِا لٍٕا فٞس
3-Submerged deciduous teeth:
-Trauma to the deciduous teeth can cause bone deposition around the
tooth and prevent shedding (ankylosis)
ّٕغ اٌسٕح٠ ٚ shedding اٍٙحص٠ ْا ِٓ إّٙؼ٠ bone اٙ١ٍْ ػٛرى١ ت، ح١ٕ حصٍد اصاتح ٌٍسٕح اٌٍثٌٛ
.عٍّٛح ِٓ اٌط٠اٌّسرذ
-They must be removed surgically to allow the eruption of the permanent
tooth

