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 Oral Mucous Membrane

Function of oral mucous membrane
1)protection : it main function of the oral mucous membrane.
It protects the deeper tissue of the oral cavity during normal activity such
as chewing
2)Secretion: section of saliva by minor salivary glands within the oral
mucosa provide lubrication and buffering as well as secretion of some
antibodies
3)Sensory: the oral mucosa is richly innervated providing input for
different sensation (touch, temperature,taste)
4)Thermal regulation: in animal (as dog) considerable body heat is
dissipated through oral mucous by panting ()اﻟﻠﻬﺚ
classification of the oral mucous membrane:

a)Keratinized areas:
-Masticatory mucosa: areas subjected to pressure and friction
during mastication.
a)gingiva
b) hard plate
)Vermilion border of lip اﻟﺤﺘﻪ اﻟﻠﻰ ﺑﯿﺘﺤﻂ ﻓﯿﻬﺎ اﻟﺮوج
b) Non keratinized areas (lining mucosa)

a)loosely attached (movable)

(i) Alveolar mucosa
(ii) Floor of the mouth
(iii) Oral vestibule (vestibular fornix)
b)Fixed and immovable attached
(i) lip and cheek
(ii) Inferior surface of tongue
(iii)mucosa of the soft palate and uvula
C)Specialized mucosa
(i) The dorsal surface of the tongue
Structure of the Oral mucous membrane:
a)Surface epithelium
b)Lamina propria (deeper layer of connective tissue)
and basement membrane separated them

•The two layers form an interface that is folded that into corrugation

papillae of connective tissue of connective tissue protrude toward the
epithelium carrying blood vessels and nerve.

Epithelial ridge (Rete Pegs) The epithelium in tern is formed into
ridges that lamina propria (C.T)
Although some of the nerves actually pass into the epithelium,it
doesn’t contain blood vessels

Basement membrane is combination of Reticular lamina and Basal
lamina which is visible by light microscope
-it is evident as zone of 1-4um wide relatively cell free
-it appear black in silver preparation and stains after PAS
Basal lamina: the surface of the epithelium and lamina propria are
separate from each other when viewed at the electron microscopic
level by the basal lamina
- it is product of the epithelial cell
-consist of : (1)Lamina dense :
-it dense zone of thick 20-120 Å
-adjacent to the connective tissue
-formed of :
non fibrillar collagen type IV(4)
proteoglycans, glycosaminoglycans
,Heparin, sulphate,fibronectin and laminin(glycoproteins)

(2)Lamina lucida
-lucent zone of thick 20-40 um(اﻛﺒﺮ ﻣﻦ الlamina dense)
-close to basel cell (epithelium)
-consists of laminin which cements non fibrillar collagen in the
lamina densa to the epithelial cells
Reticular lamina: is a much thicker layer of meshwork of
collagenous fibres(Type VII) which reinforces the basal lamina and
embedded in asimilar glycosaminoglycan matrix
-is product of the connective tissue.

 واﻟﻰepithelium  ﯾﺘﻜﻮن ﻣﻦ ﺟﺰﺋﯿﻦ ﺟﺰء ﺟﻰ ﻣﻊ الbasement membrane ﯾﻌﻨﻰ ال
reticular  واﻟﻰ ﻫﻮ الc.t  وﺟﺰء ﻣﻦ الbasal ﻫﻮ اﻟـ
Function of basement membrane:
•promote differentiation
•Promote peripheral nerve regeneration and growth
•Tend to prevent metastases
The Epithelium:
-the epithelium is derived from the embryonic ectoderm
-it may be Keratinized , parakeratinized ,non Keratinized depending
on the location in an apparent adaptation to function
•Tonofilament and desmosomes are characteristics structure that
distinguish the epithelial cell from other cell
Tonofilament in Keratinized epithelium are Gathered together to
form bundles tonofibrils
Tonofilament in non Keratinized epithelium they Remain dispersed
,less conspicuous
non ﺑﯿﻘﻰ ﻣﺠﻤﻊ ﻣﻊ ﺑﻌﻀﻪ ﻟﻜﻦ ﻓﻰ الKeratinized ﻓﻰ الTonofilamentال
(  ﺑﯿﻘﻰ ﻣﺘﻮزع و اﻗﻞ وﺿﻮح )ﻫﺘﯿﺠﻰ ﻓﺄﻣﺘﺤﺎنKeratinized
The Keratinized stratified squamous epithelium:
Show 4 cell layer :
1) basal cell layer (stratum basale) facing the C.T
2)prickle cell layer (stratum spinosum) superficial to the basal layer
3)granular cell layer (stratum granulosum) superficial to the stratum
spinosum
4)cornified cell layer (stratum corneum) or Keratinized layer the
most superficial layer

1)The Basal cell layer
•Shape: single row of cuboid or less columnar cells resting on the
basement membrane
•Nucleus: large oval , rich in chromatin and finely granular,
somewhat basophilic cytoplasm
•Cytoplasm: contain Tonofilament and abundant organelles that
characteristics the protein synthetic activity (
Basal cell show Hemidesmosomes and Desmosomes
Hemidesmosome which abut on the basal Lamina toward the
connective tissue
 ﯾﻌﻨﻰ ﻟﺘﺤﺖ ﻛﺪاC.T( ﻓﺎﺗﺠﺎه الbasal lamina(basement membraneﻣﺎﺳﻜﻪ ﻓﻰ ال
C.tﻟﻜﻦ ﻣﺶ واﺻﻠﻪ ﻟﻞ
Consist of:
•Single attachment plaque and intercellular Tonofilament
•Single plasma membrane
•Extracellular structure,that attach the epithelium with basal Lamina
and contain fine collagen
Desmosome attachment are observed connecting the basal cell
with each other and with prickle cell
Consist of:
•pair attachment plaque and Tonofilament
•pair plasma membrane
Intervening extra cellular structure
)الbasement membrane  والbasal layer  ده ﺑﯿﻦ الHemidesmosome ال
( وﺣﺎﺟﻪ ﻣﺶbasal  )الepithelium  ﻋﺸﺎن ﺑﯿﻦ ﺣﺎﺟﻪhemi ( ﻓﺒﯿﻜﻮنbasal lamina
( basement  الC.T ) وepithelium
single layer ﻓﺒﯿﻜﻮن

prickle  و الbasal  )الepithelium  ﺑﯿﻜﻮن ﺑﯿﻦ ﻃﺒﻘﺘﯿﻦ ﻣﻦ الdesmosome ﻟﻜﻦ ال
pair layer (ﻓﺒﯿﻜﻮن
FUNCTION OF BASAL CELL
synthesis of protein:which form filament of the basal cells and
protein of the basal lamina
Synthesis of DNA undergo mitosis ,providing new cell that gives the
origin to more superficial cell (Keratinized)
The basal cell is made up of two populations Serrated and non
Serrated
Serrated : •heavily packed with tonofilament
•Adapted for attachment
•have protoplasmic process projecting from the basal surface
toward the connective tissue
Non serrated; composed of cycling stem cells which gives a
population of cells amplified cell division

2-The prickle cell layer (stratum spinosum):
*Num. of rows: several
* Shape of cells: irregular (polyhedral)
- Cells are separated by spaces called intercellular spaces.
N.B. The cells of prickle cell layer in non-keratinized epithelium is larger
than them in keratinized one , so that the intercellular spaces are smaller
in non keratinized.
-The cells contain small “membrane-coating granules” or “odland
bodies” or “keratinosomes”.
-They are originated from golgi apparatus
and rich in phospholipids.
-In Keratinized epithelium, they are oval and contain lamellae, while in
non-Keratinized epithelium they are spherical with amorphous core.
-The differences of prickle cell layer between keratinized and
nonkeratinized epithelium;
keratinized epithelium

non-keratinized epithelium

size of cells

smaller

larger

size of
intercellular
spaces

larger

smaller

oval
Lamellated ﻣﺨﻄﻂ

spherical
with amorphous core

shape of
odland
bodies

*Functions of odland bodies:

1- Odland bodies get closer to the plasma membrane in the superficial
layer of prickle cell layer and when they fuse , They cause thickening
and elongation of the cell membrane.

2- Fusion of odland bodies with plasma membrane discharges it’s
content of phospholipids the thing that act as pearmeability barrier
(protection).
ﻟﻤﺎ ﺑﯿﻘﺮب ﻣﻦ اﻟﺨﻼﯾﯿﺎ اﻟﺴﻄﺤﯿﻪ ﻓﺎ ﺑﯿﻨﻔﺠﺮ وﺑﯿﻄﻠﻊ اﻟﻔﻮﺳﻔﻮﻟﯿﺒﯿﺪ ﻓﺖ ﺗﻌﻤﻞ ﺣﺎﺟﺰ
 و و ﺟﺪار اﻻودﻻﻧﺪ ﯾﺘﻠﺤﻢ ﻣﻊ ﺟﺪار اﻟﺨﻠﯿﻪ ﻓﺎ ﯾﺰود ﺳﻤﻜﻪOdland body *ﯾﻌﻨﻲ
*Functions of stratum spinosum:
1- The most protein secreting layer among epithelium layers.
2- Like the stratum basalis , the first 2 layers of the prickle cell layer
have the ability to divide. that’s why it’s called “parabasal cell”.
N.B. basal cells + parabasal cells = “stratum germinativum” .
3-The granular cell layer(stratum granulosum).
—>Its composed of 2-3 rows of flattened cells.
——> They are characterized by granules called “the keratohyaline
granules”
Keratohyaline granules: They are small basophilic granules which
contain precursor of protein called filaggrin .they are secreted by
ribosomes
-This filaggrin is responsible for the aggregation of the tonofilaments by
forming a matrix, this results in formation of the keratin layer
filaggrin  ﺑﺮوﺗﯿﻦ ال،  ﺑﺘﺒﻘﻰ ﻣﻮﺟﻮدة ﺑﺸﻜﻞ ﺣﺰﻣﺔ ﻣﺶ ﻣﺒﻌﺜﺮةtonofilamentsزي ﻣﺎﻗﻮﻟﻨﺎ ان ال
.ﻫﻮ اﻟﺴﺒﺐ ف ﻛﺪا

The cells of stratum granulosum show less organelles and pyknotic
nucleus.
 ﻋﺸﺎن ﻛﺪا اﻟﻨﻮاة ﺻﻐﺮت و اﻟﻌﻀﯿﺎت، ﻓﻘﻂfilaggrin  ﺑﺴﺒﺐ ان وﻇﯿﻔﺔ اﻟﺨﻼﯾﺎ دي ﺑﻘﺖ اﻧﻬﺎ ﺗﺼﻨﻊ الﻗﻠﺖ ﻓﯿﻬﺎ
4-Stratum corneum.
—->Its thickness is about 20 rows.
—> Its an acidophilic layer of cells that devoid of all organelles and
nuclei.
—-> They contain a high amount of tonofilaments with filaggrin to form
the keratin layer.
.filaggrin ﺑﻮاﺳﻄﺔ الtonofilamentsﻃﺒﻘﺔ اﻟﻜﯿﺮاﺗﯿﻦ ﺑﺘﺘﻜﻮن ﻣﻦ ﺗﺠﻤﻊ ال
—->Desmosomes disappear to allow cells to replace it (desquamation)
—-> The stratum corneum is thickest in palms of hands and soles of
feet, then in oral mucosa.(the thickest keratin layer of mucosa)
Ortho and parakeratinized epithelium
-In Parakeratinized epithelium , the superficial cells retain the pyknotic
nucleus and show few organelles , unlike orthokeratinized epithelium
which is homogenous, acidophilic, and doesnt contain nuclei.
.ﻃﺒﻘﺔ اﻟﺨﻼﯾﺎ اﻟﺴﻄﺤﯿﺔ ف اﻟﺒﺎرا ﺑﯿﻜﻮن ﻓﯿﻬﺎ ﺷﻮﯾﺔ ﻋﻀﯿﺎت ﻣﻊ ﻧﻮاة ﺑﺴﯿﻄﺔ ﻋﻠﻰ ﻋﻜﺲ اﻻورﺛﻮ
Non-Keratinized Epithelium
Some primary differences :
● The corrugations( )ﺗﻤﻮﺟﺎتbetween connective tissue and epthelium
are less in non-keratinized.
● The non-keratinized has higher rates of mitosis.

*The layers in non-keratinized epithelium are:
1-basal cell layer: the same as it in keratinized epithelium.
2-prikle cell layer or (stratum intermediate): they are the same with these
differences:
keratinized epithelium

non-keratinized epithelium

size of cells

smaller

larger

size of
intercellular
spaces

larger

smaller

oval lamellated

spherical
With amorphous core

shape of
odland
bodies

● the larger cells result in the layer not having obvious prickly
appearance
 ﻣﺎ ﯾﻈﻬﺮش ﻋﺸﺎن ﺑﺘﺰدﺣﻢprickle اﻟﺨﻼﯾﺎ اﻟﻜﺒﯿﺮة ﺑﺘﺨﻠﻲ ﺷﻜﻞ ال
3-superficial layer:
- Larger, flatter cells
- same as granular cell layer it contain flat cells, less organelles,
pyknotic nucleus but with less keratohyaline granules
- Show little keratohyaline granules
- this is the last layer, there is no stratum corneum.
Non-keratinocytes
They represent about 10% of the epithelial cells , they are:
Melanocytes:  - they are originated from neural crest cells .
- They are found between basal cells
- Some of its features are:
1- dendritis(ﻟﯿﻬﺎ ﻧﺘﺆات
2- no tonofilaments or
desmosomes .
3- they contain melanin granules called “melanosomes”.

*These melanosomes can travel to inside epithelium cells forming
melanophores , or travel to inside the connective tissue cells and form
melanophages
- It can be stained by either Dopa reaction  that stains cells
containing tyrosinase enzyme only , or by silver stain any cells that
contain melanin.
 ﺑﺲ و ﺑﺎاﺗﺎﻟﻲ ﺑﺘﺼﺒﻎ الtyrosinase  ﺑﯿﺼﺒﻎ اﻟﺨﻼﯾﺎ اﻟﻠﻲ ﺑﺘﺤﺘﻮي ﻋﻠﻰdopaاﻟﺼﺒﻎ ﻋﻦ ﻃﺮﯾﻖ ال
melanocytes ,  ﺑﯿﺼﺒﻎ اي ﺧﻠﯿﺔ ﻓﯿﻬﺎ ﻣﯿﻼﻧﯿﻦ زي الsilver  ﻟﻜﻦ ال، ﺑﺲmelanocytes
.melanophores and melanophages
The color difference in dark and light people results from the
differences of the melanocytes activity (production of melanin) and
breakdown of melanin in keratinocytes, not because of the different in
number of melanocytes
 ﻋﻨﺪ اﻟﻨﺎس اﻟﻠﻲmelanocytes  ف اﻟﻨﺎس اﻟﻠﻲ ﺑﺸﺮﺗﻬﻢ داﻛﻨﺔ ﻧﻔﺲ ﻋﺪد الmelanocytes ﻋﺪد ال
. و ﻛﻤﺎن ف ﻣﻌﺪل ﺗﻜﺴﯿﺮ اﻟﻤﯿﻼﻧﯿﻦ اﻟﻠﻲ ﺑﯿﺘﺼﻨﻊ،  اﻟﻔﺮق ﺑﯿﻜﻮن ف ﻧﺸﺎط اﻟﺨﻼﯾﺎ دي،ﺑﺸﺮﺗﻬﻢ ﻓﺎﺗﺤﺔ
-The langerhan’s cells:  - They are originated from hematopoietic
origin(from blood).
-They are found between prickle layer cells and may be found in basal
layer
-Some of their features are:
- dendritic cells (as melanocyte)
-they don't have tonofilaments or desmosomes
- it’s characterized by racket shaped granules called bir-beck
granules seen by EM
- It’s function is representing the antigen
.ﺑﺘﻌﺮف ﺟﻬﺎز اﻟﻤﻨﺎﻋﺔ ﺑﺎﻟﺠﺴﻢ اﻟﻐﺮﯾﺐ
- They can be stained by : gold chloride, ATPase and
immunohistochemical markers.

Merkel cells: - ectoderm in origin

-

They are found between basal cells (as melanocyte)
They contain tonofilaments and desmosomes
It has no dendrites so they may be ectodermal in origin (epithelial)
They show granules that contain neurotransmitter substance
(difference between them and surrounding cells)
- They are associated with axon nerve endings
- It’s function is touch receptors.
- They are stained by HX &E stains (less intense that keratinocytes),
or by PAS stain.
Lymphocytes: -Their site is variable()ﻣﺘﻐﯿﺮ
- They are inflammatory cells that increase in number during
inflammation.
Lamina propria
It's the connective tissue underlying the epithelium.
- The part of lamina propria inside the epithelium is called
connective tissue papilla.
- Basement membrane, connective tissue papilla and the projections
of serrated epithelial cells help in attachment of connective
tissue to the epithelium and increase surface area
*Functions of lamina propria (connective tissue):
1. Nourishment of the avascular epithelium.
2. Supply the epithelium with nerves (some nerve endings lie close to
epithilium, some penetrate between basal cells, and some are
even more superficial)
3. It contains reticular fibers for attatchment.
4. Serration of basal cells+ basement membrane+connective tissue
papila provide strong attachment
Submucosa
It’s a connective tissue of various thickness, absent in some areas of the
mouth
ﻣﻮﺟﻮدة ﻓﻲ ﻣﻨﺎﻃﻖ و ﻣﻨﺎﻃﻖ ﻻ

-It can help in the attachment with a skeletal muscles or bone
-Or for the nutrition of epithelium
-it may contaij adipose (fat) tissue
- It is the sites of salivary glands
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OBIOL 202 lec 2
{A} Areas of the oral mucous membrane with Keratinized
epithelium :.
1)Masticatory mucosa :

a) Gingiva :
-It’s the part of mucous membrane surrounds the cervical part of the
tooth , and extends from the dentogingival junction to the alveolar
mucosa .
-the gingiva is limited on the outer surface of both jaws by the
mucogingival junction ( healthy line ) which is scalloped and
separates it from the alveolar mucosa.
 الً هً طبمهalveolar mucosa  عبارة عن خط متعرج بٌفصل بٌن اللثة و الhealthy line ( ال
)oral mucous membrane تانٌة من ال

N.B : Healthy line always separate between Keratinized &
nonkeratinized epithelium.
- Clinically the gingiva is normally pink in color ( due to the pink color
of keratinized epithelium )
-Normally the gingiva may have brown or black pigment in dark
skinned people ,due to presence of melanin pigment in the
epithelium .
( فً الحاالت الطبٌعٌة اللثة بٌكون لونها بٌنن لكن فً بعض الناس أصحاب البشرة السمراء بٌكون فٌها
)صبغات سوداء او بنٌة بسبب وجود صبغة المٌالنٌن و دا شًء طبٌعً جدا

- But in case of inflammation it appears red in color ( same as the
alveolar mucosa which show numerous blood vessels near the
surface) ,So the health line disappear in this case due to the
similarity in color between the two tissues .

Macro Anatomy of gingiva :. )( ترى بالعٌن
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-The gingiva can be divided into :
Free gingiva
Attached gingiva
Interdental papilla .
1)Free gingiva :
-its free movable & extends along
the cervical level of the tooth at the
facial and lingual surfaces.
- it extends from gingival margin to
free gingival groove which
seaprates it from the attached
gingiva .
{ The free gingival groove is the dividing line between the free and
the attached gingiva and runs parallel to the gingival margin }
-the free gingival groove apears as a shallow V-shaped notch
corresbonding ( (ٌشابهto the heavy epithelial ridge that separate the
free and attached gingiva .
-the thickness of the free gingiva is 0.5-1.5 mm .

2)Attached gingiva :
-its immovably anchord to the underlaying cementum or periosteum
.
) ( نوع من اللثة مثبت بالنسٌج الً تحته

-it extends from the free gingival groove to the mucogingival junction
(healthy line) .
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-The surface of the attached gingiva shows the charectaristic
stippling (orange peel appearance ) which is probably a functional
adaptation to mechanical impacts .
{ the importance of the stippling that it provide a source of
mechanical attachement between the gingiva and the cementum or
the periosteum }
( اللثة الثابتة فٌها حاجة ممٌزه و هً ان فٌها نمط شبه النمط الً موجودة فً لشرة البرتمال و النمط دي
)cementum بتساعد على زٌادة ارتباط اللثة الثابتة بالنسٌج الً تحتها سواء عضم او
-this stippling is due to heavier ( deep ) epithelial Rete pegs that

project inside the connective tissue and connective tissue papillae
elevates the epithelium .(this is the reason of its appearance).
-This stippling may dissapear as an indication of edema resulting
from inflammation .
-Males have more heavily stippled gingiva than females .

3)Interdental papilla :
-It’s the part of the gingiva that fills the space between two adjacent
teeth .
-From oral or Vestibular or two dimentional views , its triangular in
shape with apex below the contact area.
( ٌعنً لو جٌنا نبص على الجزء دا من اللثة الً هو بٌن االسنان المتجاورة من لدام او من جهة اللسان
)contact area من جوه هناللٌه واخد شكل مثلث لاعدته تحت

-In three dimentional view , its tent shaped ( )شكل الخٌمةwith central
concave area below the contact area , this depressed part is called
COL.
-The COL is covered by thin non keratinized epithelium .

Micro anatomy of the gingiva : ( under EM)
-The epitheliem of the gingiva is stratified squamous which may be :

#Helper_team

Ortho keratinized ( 15%) “ the keratin layer is empty “
Parakeratinized ( 75%) “ the keratin layer has a reminant of
pyknotic nuclei and some organells “
Non keratinized (10% ) “ COL “
-The gingival epithelium contains the
keratinocytes cells and also non
keratinocyte cells as Melanocytes ,
Langerhans’ cells , Merkel cells and blood
cells .
- the lamina propia consists of dense
connective tissue , collagen fibers and few
elastic fibers .
- { Basement membrane discription}: The relation between Rete
pegs and connective tissue papillae or the charactaristic features of
the coonective tissue papillae are long , irregular ( not have the same
length ) , slender ( )طرفها مدببand numerous .
-the gingival fibers of the periodontal ligament enter into the lamina
propria attaching the gingiva firmly to the teeth .
- there is no submucosa in the gingiva .

Fibers of the gingiva ( gingival
ligaments) : ( )بتمسن اللثة فً مكانها
1)Dentogingival : extends from the cervical
cementum into the lamina propria of the
gingiva .
2)Alveologingival: The fibers arise from the
alveolar crest and extend into the lamina propria .
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3)Dentoperiosteal : these fibers extend ftom the cementum into the
periosteum of the alveolar crest and the vestibular surface of the
alveolar bone .
4)Circular : A small group of fibers that encircle the tooth and
interlace ( )متشابنwith the other fibers .
5) transseptal fibers : These fibers extend between adjacent teeth ,
these fibers make up the interdental ligament .

Blood supply of the gingiva :
-Blood supply mainly derived from intraalveolar vessles , which run
towards the gingiva and supply the free gingiva , vestibular and oral
side of gingiva .
-While attached gingiva and interdental papilla is supplied by other
blood vessel from other branchs .
--------------------------------------------------------------------------------------------

B- Hard palate :.
-the mucous membrane of the hard palate is tightly fixed to the
underlaying periosteum .
- its pink in color due to the epithelium which is keratinized stratified
squamous , so it prevent the apparence of the underlaying red blood
vessels.
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-the hard palate contains different zones according to the nature of
the submucosa :
Palatine gingiva
Palatine raphe
Antrolateral zone (fatty zone)
Postrolateral zone(glandular
zone)
1)Palatine gingiva :
ً و بٌغطpalate( هً عبارة عن جزء اللثة الً جهة ال
) cervical part of upper teethال

-This is the margin area adjacent to
the teeth .
-its structure is same as that of the
gingiva .
-there is no submucosa , so the lamina propria is directly blend with
the periosteum .
-there is no healthy line because both are keratinized .

2) The palatine raphe ( median palatine raphe) :
-It extends from the incisive papilla posteriorly .
-it separate the hard palate into two halves .
-it forms of keratinized epithelium .
- there is no submucosa , so the lamina propria blends with the
periosteum .
- it forms of dense connective tissue .
) dense C.T  فالزم ٌكون ثابت جامد عشان كدا بٌتكون منmasticatory area ( النه

The incisive papilla :
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-it’s a pear shaped area present behind the two lingual surfaces of
the central incisor in the anterior part of the palate .
-its formed of keratinized epithelium and dense connective tissue .
-it contains the oral parts of the vestigial nasopalatine ducts lined by
simple or pseudustratified columnar keratinized epithelium rich in
goblet cells .
-the ducts are surrounded by small irregular islands of hyaline
cartilage which are the remenants of the paraseptal cartilages .
 وnasopalatine ducts  هو المكان الً بتفتح فٌه لنوات فً الفم اسمهاincisive papilla( ال
 و فً نفس المكان فً بماٌا غضروفٌه من نوعkeratinized epithelium المنوات دي متحوطة ب
)hyaline

Palatine rugae (transvers palatine ridges ) ( rugae area ) :
-its transvers ridge extend from palatine raphe laterally to palatine
gingiva at antrolateral .
-they appear in the anterior part of the palate overlaying the fatty
zone on either side of the midline .
- Histologically , the palate rugae are folds of epithelium which
contain a dense lamina propria of connective tissue , its covered by
keratinized epithelium .
Epithelial pearls (rests) :
-they are remenants of the epithelium formed in the line of fusion
between the palatine process , they are found in the lamina propria
of the midline (raphe) .
-they appear as arranged epithelial cells that are keratinized .
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3. Anterolateral area (fatty zone):
- It extends between palatine gingiva and palatine raphe of
anterior part of the hard palate .
- This zone is formed of fat cells (adipose tissue).
-The submucosa is formed of compartments separated by
connective tissue and each compartment contains fat
cells(adipose tissue) which act as a cushion.

4. Posterolateral (glandular zone):
- It extends between the palatine gingiva and palatine raphe
of the posterior part of the palate.
- The submucosa is wider than that in the anterolateral zone.
( the lamina propria of postrolateral zone is thinner than that
of the anterolateral zone).
- The submucosa is formed of compartments separated by
connective tissue and each one contains mucous glands.
- The gland layers of hard and soft palate are continuous.

Microanatomy of hard palate:
1. Epithelium: orhto-keratinized squamous epithelium.
2. Connective tissue papilla (relation between rete pegs
and connective tissue papilla): irregular
3. Lamina propria (connective tissue): dense connective
tissue
4. Submucosa: antrolateral and postrolateral zones .(
illustrated above).
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Blood supply of the hard palate:
- In the sulcus between the alveolar process and hard palate the
palatine vessels and nerves are surrounded by loose
connective tissue area which is wedge shaped (as the hard palate
is horizontal in shape and the alveolar bone is vertical in shape).

- This area is large in the posterior part of the palate and gradually
decrease in size anteriorly.
 هً المكان اللً بٌدخل منه االوعٌة الدموٌة واالعصابwedge المنطمة اللً على شكل

2.the lip:
- The human lip is characterized by three sides with different
histologic structure:
1) The skin side of the lip:
It’s the outer surface of the lip.
Epithelium: its covered by keratinized stratified squamous
epithelium of moderate thickness.
Thickness of keratin layer: thick.
Lamina propria: dense connective tissue
Basement membrane { connective tissue papilla } {relation
between rete pegs and connective tissue papilla }: few and
short.
The epithelium has stratum lucidum {characteristic feature}
wich is a clear layer (doesn’t contain any type of cells or
stains) , its found between the granular cell layer and keratin
cell layer.
 وهً ممٌزة للمنطمة دي بسepithelium الطبمة دي هً الطبمة الخامسة من طبمات ال
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This layer contains protein eleiden which is more
transparent than keratin.
No submucosa.
Many sebaceous glands(oily glands)  غدد دهنٌةare found in
connection with hair follicles and sweat glands  غدد عرلٌةare
found between them.
2) The transitional zone(vermilion border)(red zone):
It’s the zone between the skin
(covering the outer surface of the
lip) and the mucous membrane
(lining the inner surface).
Its present only in humans.
Epithelium: its covered by thin keratinized epithelium.
Thickness of keratin layer: thin.
Connective tissue papilla:
1. Neumerous
2. Densely arranged
3. Long (reaching deep into the epithelium)
4. Rich in blood supply (carrying large capillary loops)
Lips are red in color ,why? Because connective tissue papilla
is rich in blood supply and epithelial layer is thin so blood is
visible through the thin parts of the translucent epithelium
giving the lip its red color.
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There is no submucosa under lamina propria, but there are
some sebaceous glands.
Sebaceous glands (Fordyce’s spots) are occasional {normal
structure in an abnormal site} so its subject to dryness if its
not moistened by the tongue.
 بس لو ظهرت بٌبمىvermilion border  الغدد الدهنٌة دي مش شرط تكون ظاهرة فً الطبٌعً ومش حالة مرضٌة
) الشفة عادة بتبمى جافة وبٌتم ترطٌبها عن طرٌك اللسان ( فً حالة عدم وجود الغدد الدهنٌة-

The sebaceous glands are seen :
1. At the corner of the mouth
2. More laterally in the cheek
3. At the vermilion border.
3) The inner mucous membrane side:
Its boundary with the red zone of the lip is found where
keratinization of the transitional zone ends.
The mucous membrane of the inner side of the lip shows
nonkeratinized epithelium covering. (will be illustrated later)
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Nonkeratinized areas (lining mucosa):
a) Loosely attached movable mucosa:
1. Alveolar mucosa
 مباشرةgingiva هو الجزء اللً ٌلً ال
healthy line وٌفصل بٌنهم ال

- The mucous membrane
covering the outer surface of the alveolar mucosa is
loosely attached to the periosteum.
- Its continuous with the gingiva but the difference is that
gingiva is firmly attached to the periosteum.
- Epithelium: thin nonkeratinized stratified squamous.
- Connective tissue papilla (epithelial ridges): low and few.
- Lamina propria: loose and contains thin interwoven
collagen fibers and thin elastic fibers.
- Submucosa: formed of:
1. Loose connective tissue
2. Thick elastic fibers
3. Collagen fibers
4. Mixed salivary glands
- Labial frenula are folds of mucous
membrane containing loose
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connective tissue with no muscle fibers.

2. Mucous membrane of the floor of the
mouth
- The mucous membrane is thin and loosely
attached to the underlying structures to
allow for the free mobility of the tongue.
ً بٌبمى مش مربوط بشدة بالجزء اللmucous membrane ال
.تحته عشان ٌسمح بحركة اللسان

- Epithelium: nonkeratinized and very thin (100um)
{thinnest epithelium of all mucous membrane}
- Lamina propria: loose
- Connective tissue papilla: short
- Rich in blood supply.
- Submucosa: formed of loose connective tissue.
- Sublingual gland is found close to the covering mucosa in
the sublingual fold.
3. Vestibular fornix (oral vestibule)
- it’s the junction between the alveolar
mucosa and lip or cheek.
- Mucous membrane is thin and loosely
attached to the underlying structures to
allow for the movement of lips and
cheeks.
- Epithelium: nonkeratinized
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- Connective tissue papilla: short
- Lamina propria: loose
- Submucosa: contains salivary glands
b) Fixed immovably attached lining mucosa:
1.Lip and cheek
lips
Mucous
membrane

cheeks

Firmly
Attached to
attached to
buccinator
orbicularis oris muscle
muscle
الشفة متصلة بالعضلة
اللً تحتها

- Epithelium: nonkeratinized stratified squamous
epithelium (very thick 500um) {thickest epithekium}
- lamina propria: dense connective tissue
- connective tissue papilla: short , irregular
- rich in blood supply
Lips
Submucosa 1. Between muscle fibers
{orbicularis oris} and
lamina propria a glandular
zone is found (which is
mucous-minor- salivary
gland)

cheeks
1. Mucous glands of the
cheek (larger) are found
between muscle fibers
{bundles of buccinator
muscle} -(not a
separate layer)- and
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{a loose connective tissue
containing fat and small
mucous glands is found
between the strands of
collagen fibers}
2. The gland is a separate
layer between lamina
propria and muscle.

some times at the outer
surface.

2. Contain isolated
sebaceous
glands(Fordyce spots)
found at the corner of
the mouth.

2. The inferior(ventral) surface of the
tongue
papillary layerالسطح السفلي للسان هو الجزء اللي من غير

- Mucous membrane : smooth and thin
- Epithelium: nonkeratinized stratified
squamous
- Lamina propria: dense with blood vessels.
- Basement membrane(connective tissue papilla):
numerous and short with few minor salivary glands in the
subpapillary layer.
saw tooth-like appearance  عامل شكل الconnective tissue papilla ال
numerous and short يعني شبه اسنان المنشار ودة بسبب انها

- Submucosa: not distinct layer (not clear) and cant be
identified as a separate layer .
lamina propria الطبقة دي مش هقدر افصلها عن ال
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3. The mucous membrane of the
soft palate
- soft palate is the extension of hard
palate.
- mucous membrane: of the oral side of soft palate is highly
vascularized and reddish in color.
- epithelium: thin(150um) nonkeratinized stratified
squamous epithelium
- A healthy line is found between hard palate (keratinized
epithelium) and soft palate( nonkeratinized epithelium).
- Taste buds {characteristic feature}  براعم التذوقare found
between layers of epithelium (intraepithelium)
- connective tissue papilla: few , short and irregular.
- lamina propria: thick(dense) and rich with blood supply.
- Submucosa: loose containing mucous salivary glands.
- submucosa is separated than lamina propria by an elastic
zone (layer of elastic fibers).
- At the free border of the soft palate the oral mucosa
continues for a variable distance and then becomes nasal
mucosa of pseudo-stratified columnar ciliated epithelium.
Illustration:
- Submucosa has continuous layer of postrolateral zone
(glandular zone) and continuous with soft palate.
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- Types of epithelium of Soft palate:
1.Oral side: nonkeratinized stratified squamous epithelium
2.Nasal side: pseudo-stratified ciliated epithelium with
goblet cells.
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Lecture three
3-Specialized mucosa
*The dorsal (superior) surface of the tongue:
-Appearance: Rough and irregular
-Consist of: two parts separated by v-shaped line called sulcus terminalis,
these parts are:
The anterior 2/3 part
Anatomical name Movable (body) of the tongue
Histological name Papillary (contain papillae)
Appearance

Nerve supply

Velvet-shaped ﺷﻜﻞ اﻟﻘﻄﯿﻔﺔ
(due to the numerous fine
cone-shaped papillae )ﻫﺘﺘﺸﺮح ﻛﻤﺎن ﺷﻮﯾﺔ
Supplied by trigeminal nerve through
its lingual branch

A) papillary part (anterior 2/3):
-there are 4 types of tongue papillae

The posterior 1/3 part
Base of the tongue
Lymphatic (contain lymph
follicles)
------Supplied by glossopharyngeal
nerve
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Number

filiform

fungiform

Vallate
(circumvallate)

Foliate

Most numerous

Less than
filiform

8-12 papillae

Distributed
between
filiform
(BUT chiefly
found towards
the tip of the
tongue)
-mushroom-sha
ped
-elevated above
tongue surface
-red in color

In front of
v-shaped groove

More frequently
seen
(More in rodents
than humans)
Lateral border
on the last part
of anterior 2/3

ﺑﺲ ﻣﺎﻟﻬﺎش ﻋﺪد ﻣﺤﺪد

Site

Appearance

Distributed in
rows parallel to
V-shaped groove

-flame ﻟﻬﺐor
thread-shaped
-elevated above
tongue surface

ﻋﻠﻲ ﺟﻨﺎب اﻟﻠﺴﺎن

-invertedﻣﻘﻠﻮب
cone-shaped
-non elevated
(inside tongue
surface)

-not elevated

ﻻﻧﻬﺎ ﻟﻮ ﺑﺎرزة ﻫﻨﺤﺲ ب

gag reflex
(=vomiting)
-larger than
filiform and
fungiform
-surrounded by
deep circular
furrow or trench
called trough ﺷﻜﻠﻬﺎ

دواﯾﺮ

Covering
epithelium

-keratinized (the
only) with
cornified surface

-non keratinized -non keratinized
(thin)
(thin-smooth)
(so, it’s red in
color)

-non keratinized
-consist of 4-11
of parallel
epithelium
ridges separated
by groove called
trough
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Connective
tissue

central core with
secondary
papillae towards
epithelium

Rich in blood
supply
(so, it’s red in
color)

Numerous
secondary
papillae
(more than that
of filliform)

Long CT papillae

-no taste buds

-have taste buds
(located on the
top (dorsal) of
the papilla)
(each fungiform
has 1-3 taste
buds)

-have taste buds
(located on each
side of tongue
(lateral surface of
papilla)
(numerous in
number)
-have trough
(in its bottom
there are ducts
of pure serous
salivary glands
called von
Ebner’s glands
which may: 1wash out soluble
element of food
2- it’s the main
source of salivary
lipase)

-have taste buds
(on the sides of
tongue but it has
few taste buds
(unlike vallate))
-have von
Ebner’s salivary
gland
(as vallate)
-have foramen
coecum at the
angle of
V-shaped
(that represent
the remnant of
thyroglossal
duct)

CTﯾﻌﻨﻲ ﺑﯿﻄﻠﻊ ال
 ﻧﺎﺣﯿﺔ الpapillae
 وﻓﻲ اﺧﺮﻫﺎepithelium
ﺑﯿﻨﻘﺴﻢ ﻻﺗﻨﯿﻦ وﺑﯿﺒﻘﻮا اﺳﻤﻬﻢ
secondary papillae

function

taste اي ﺣﺎﺟﻪ ﺑﻌﻤﻞ ﺑﯿﻬﺎ
 ﺑﺘﻜﻮنperception
 زي الnonkeratinized
 ﻋﺸﺎن ﻛﺪهsoft palate
 ﻧﻮﻋﻬﺎfiliformال
 ﻻﻧﻬﺎ ﻣﺶkeratinized
taste buds ﻋﻨﺪﻫﺎ

-provide
masticatory
function

ده ﺑﯿﺤﺼﻞ ﺑﺴﺒﺐ ال
rough surface and
 اﻟﻠﻲpalatine rugae
ﺑﯿﺨﻠﻮا اﻻﻛﻞ ﯾﺮﺟﻊ ﻟﻮرا
ﻓﯿﺒﻘﻲ ﺳﻬﻞ ﯾﺘﺒﻠﻊ
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*The taste buds:
-Appearance: small ovoid ﻣﺪور ﻋﻠﻲ ﺑﯿﻀﺎويor barrel-shaped اﻟﺒﺮﻣﯿﻞintraepithelial
(non- keratinized), its high 80 um and thick 40 um

-site: extend from basal lamina to the surface of epithelium
( ﻋﺸﺎن اﻻﻛﻞ ﯾﺪﺧﻞ ﻣﻨﻬﺎ وﯾﻤﺸﻲ ﻓﻲ الtaste pore (or gustatory pore ﻋﻨﺪ اﻟﺴﻄﺢ ﺑﻼﻗﻲ ﻓﺘﺤﻪ اﺳﻤﻬﺎ
 ﺑﺘﺎعtaste ﻓﯿﺤﺪد الbrain وﯾﺮوح ﻟﻞnerve fibers )ﻫﺘﺘﺸﺮح ﻛﻤﺎن ﺷﻮﯾﺔ( ﻟﻐﺎﯾﺔ ﻣﺎﯾﻮﺻﻞ ﻟﻞtaste cells
اﻻﻛﻞ ده
*these taste pores are surrounded by few flat
epithelial cells
*basal cells responsible for the differentiation
into the types of taste buds when they die

-types:
1) The supporting cells:
have 2 types (both are shaped like lemon slices):
-outer supporting cells: connected together by their sides forming the outer wall
of buds to give the barrel-shaped
-inner supporting cells: shorter and support the taste buds
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2) The taste cells:

-site: 4-20 cells distributed between central (inner and outer) supporting cells
-Appearance: -dark and slender ﻣﺪﺑﺒﺔ ﻣﻦ ﻓﻮق وﺗﺤﺖ, thick at the middle to
accommodate their dark nuclei

-Have hair like process at its end that act as receptor of the taste
stimuli (as these cells are neuroepithelial cells) that extend from taste pore (under
the outlet) to nerve fibers (connect with other cell processes)
*nerve fibers ramify between taste cells more than supporting cells

*Types of primary taste sensation:
1- sweet:

-Tasted from: tip of tongue by fungiform papillae
-nerve supply: facial nerve (chorda tympani fibers)
2-salty:

-Tasted from: lateral border of tongue body by fungiform papillae
-nerve supply: facial nerve (chorda tympani fibers)
3-bitter ﻣﺮ:

-Tasted from: posterior part in the middle area of tongue by vallate papillae and
from soft palate
-nerve supply: glossopharyngeal nerve (ninth cranial) for vallate
Facial nerve (Greater superficial petrosal nerve) for soft palate
4-sour ﻻذع:

-Tasted from: posterior part in the lateral area of tongue by foliate papillae and
from soft palate
-nerve supply: glossopharyngeal nerve (ninth cranial) for foliate
Facial nerve (Greater superficial petrosal nerve) for soft palate
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*The pharynx and epiglottis walls relay their taste impulses by way of the vagus
nerve (10th cranial nerve)

B) Lymphatic part (posterior 1/3):
-Appearance: the surface of the tongue is irregular, have round prominences

elevated above the surface called lingual follicle
 ﻣﺘﺠﻤﻌﯿﻦ ﺣﻮاﻟﯿﻦ ﺑﻌﺾlymphocytes  وده ﺑﺘﺘﻌﻤﻞ ﻋﻦ ﻃﺮﯾﻖ ان ﺷﻮﯾﺔlymphoid follicles ﻋﺒﺎرة ﻋﻦ
-Each one of them contain one or more lymphatic nodules, sometimes containing
a germinal center

-most of these round prominences have a small pit at the lingual crypt that is
lined by stratified squamous epithelium (non-keratinized)
 ده ﻫﻼﻗﻲpit  ﻣﻦ ﻋﻨﺪ الcross-section  اﻟﻠﻲ ﻟﻮ اﺧﺪتpit  ﻋﻨﺪﻫﺎround prominences ﻣﻌﻈﻢ ال
crypt ﺷﻜﻠﻬﺎ زي اﻟﺨﯿﻂ ﻛﺪه ﻧﺴﻤﯿﻪ
-Ducts of the small posterior lingual mucous glands that are called weber glands
open into the crypts
weber  اﺳﻤﻬﺎpure mucous glands  ﻧﻮﻋﻬﺎglands  ﺑﻼﻗﻲapical pert of crypt اﺧﺮ ﺟﺰء ﻣﻦ ال
gland

*Hard and soft palate are pure mucous glands too
-The lingual follicles (Lymphoid + weber glands + crypts) form lingual tonsil
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*Gingival sulcus and dentinogingival junction
*Gingival sulcus (crevice):
-It’s an invagination made by gingiva during the contact between gingiva and
teeth, they don’t join at gingival margin, they join at a small infolding called sulcus
-Its epithelium is non-keratinized and thinner than the gingiva epithelium
- the surface of lamina propria is smooth because it lacks the epithelial ridges (it’s
irregular in case of inflammation)
-it extends on the outer surface of gingiva from free gingival margin to
dentinogengival junction ( )ﻫﺘﺘﺸﺮح ﻛﻤﺎن ﺷﻮﯾﺔat the level of free gingival groove.

-Under normal condition, the sulcus depth is variable from 0.5 - 1.8 mm
*45% of sulci depth is below 0.5 mm
-The sulcular epithelium is continuous with the gingival epithelium and
attachment epithelium, these 3 epithelia have a continuous basal lamina
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 ﻣﻦ ﺟﻮا ﻧﺎﺣﯿﺔ اﻟﺴﻨﺔ و ده ﻣﺶ ﺑﯿﻘﻊfree gingiva ده ﻫﻲ اﻟﻄﺒﻘﺔ اﻟﻠﻲ ﻣﻐﻄﯿﺔ الsulcular epithelium ال
non-keratinized  ﻋﺸﺎن ﻛﺪه ﻫﻲmasticatory force ﻋﻠﯿﻬﺎ اي
*conclusion: all gingiva is keratinized except COL (illustrated in lec 2 page 3) and
sulcular epithelium

 ﺑﯿﺪﺧﻞ ﺟﻮاﻫﺎ ﺑﻘﺎﯾﺎ اﻻﻛﻞ وﺑﻜﺘﯿﺮﯾﺎ ف ﺑﺘﺴﺒﺐ الpocket  ﻟﻮ ﻛﺒﺮت ﺑﺘﻌﻤﻞ ﺣﺎﺟﻪ اﺳﻤﻬﺎgingival sulcus *ال
gingivitis and periodontitis

*The dentinogingival junction (DGJ):
-Connect between tooth and gingiva
-Have a great physiological and chemical importance
-Both epithelium and C.T that are attached to teeth contribute in dentiongingival
junction’s integrity ﺑﯿﺤﺎﻓﻈﻮا ﻋﻠﻲ اﻟﺴﻼﻣﺔ
-The epithelial part of DEJ that is attached to tooth is called attachment
(junctional) epithelium which adheres by epithelial attachment mechanism
-Junctional epithelium forms the floor of sulcus that extend apically towards the
surface into the enamel and later towards the cementum to adhere the
epithelium to the tooth
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Histology of dentogingival Junction:
● it consists of a thin layer of non keratinized stratified squamous epithelium,
and connective tissue of lamina propria
● Give reason:there is no epithelial ridges or papillae?
because the basement membrane which lines the subepithelial connective tissue
(sub= )ﺗﺤﺖis smooth
(C.T ﻓﻲ الligaments  والfibers (و دا ﻫﺎﯾﺨﻠﯿﻨﻲ اﻻﻗﻲ ال
● the epithelium in dentogingival junction is thinner than the gingival epithelium
and it’s made up of 5-15 rows of cells only
●the number of layers decrease as we go towards the root at which it may
consist of a single layer
●It is composed of 2 layers of 2 different types of cells that make the 5-15
rows:1)Basal cell layer:
● it consists of one row of cuboidal cells resting on the basement membrane
●they are arranged with their long axis perpendicular ))ﻋﻤﻮدىto the tooth
surface
●between the basal cell layer and the C.T of lamina propria is the external basal
lamina, which is thought to be secreted by the basal lamina cells (will be
illustrated in page 10)
●Hemidesmosomes of the epithelial cells are attached to this lamina (illustrated
in lec 1)
●fine collagen anchoring fibres (type 7) attach to the lamina on the connective
tissue side (illustrated in lec 1)
2)prickle cell layer:
●It is smaller than when found in other types of squamous epithelium and have
larger intercellular spaces
 ﺑﺲ اﻟﻤﺮه دي اﺻﻐﺮ و ﻛﻤﺎن اﺻﻐﺮ ﻣﻦ ﻧﻔﺴﻬﺎ ﻟﻤﺎ ﺑﺘﻜﻮن ﻓﻲ اي ﺣﺘﺔBasal ( داﯾﻤﺎ ﺑﯿﻜﻮن ﺣﺠﻤﻬﺎ اﻛﺒﺮ ﻣﻦ ال
(epithelium ﺗﺎﻧﯿﺔ ﻓﻲ ال
●the cells of the first row are polygonal (as illustrated in lec 1) then they become
flattened towards the surface of the tooth (this flattening makes the axis of these
cells parallel ))ﻣﻮازيto the tooth surface
( ده اﻃﻮل ﺧﻂ ﻣﻤﻜﻦ ﻧﺮﺳﻤﻪ ﯾﻤﺮ ﻓﻲ ﻧﺺ اﻟﺨﻠﯿﻪ وﯾﻘﺴﻤﻬﺎ ﻧﺼﯿﻦ ﻣﺘﺴﺎوﯾﯿﻦlong axis )ال
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The cells of the junctional epithelium have different properties than
other epithelial cells in the gingiva, and these characteristics are:1)They have smaller tonofilaments with a ratio 1:4  ﻣﺮات4 ))اﻗﻞ ب
2)They have less number of desmosomes than other cells in the rest of gingival
mucosa with a ratio 1:4, which allows high molecular weight molecules and whole
cells to migrate to the surface of the mucosa
 اﻟﻠﻲ ﺑﺘﻤﺴﻚ اﻟﺨﻼﯾﺎ ﻓﻲ ﺑﻌﺾ ﺑﻘﺖ اﻗﻞ ﺑﺄرﺑﻊ ﻣﺮات ﻋﻦ اﻟﻄﺒﯿﻌﻲ ﻓﺎ ﺑﻘﻲ اﺳﻬﻞ انdesmosomes (ﻷن ال
 و ﺗﻮﺻﻞjunctional epithelium و ﺧﻼﯾﺎ ﻛﺎﻣﻠﺔ اﻧﻬﺎ ﺗﻤﺮ ﺑﯿﻦ ﺧﻼﯾﺎ الmolecules اﺣﺠﺎم ﻛﺒﯿﺮة ﻣﻦ ال
(ﻟﻠﺴﻄﺢ
3)The junctional epithelium has a high rate of turnover (6-10 days), it takes place
by the migration of basal cell layer to the surface and is sloughed (removed)
(( وده ﺑﯿﺤﺼﻞdays 10-6  ﺑﺘﺘﺠﺪد ﻓﻲ وﻗﺖ ﻗﻠﯿﻞ ﺟﺪاjunctional epithelium ( ﯾﻌﻨﻲ اﻟﺨﻼﯾﺎ اﻟﻠﻲ ﻓﻲ ال
( ﺗﻬﺎﺟﺮ ﻟﻠﺴﻄﺢ وﺗﺘﺸﺎلbasal cell layer ﻋﻦ ﻃﺮﯾﻖ ان ال
4)It has the properties of protein synthetic cells: it has high number of RER and
well developed Golgi apparatus (it can also make glycosylation ->اﻟﺪﻛﺘﻮر ﻣﺸﺮﺣﺘﻬﺎش
)ﺑﺲ ﻓﻲ اﻟﻜﺘﺎب
Q) Why is it important to synthesize proteins?
1)Due to its high rate of turn over, it needs to produce new proteins to
compensate the lost ones
()واﻟﺨﻼﯾﺎ ﺑﺘﺘﺠﺪد ﺑﺘﺨﺴﺮ ﺑﺮوﺗﯿﻨﺎت ﻓﻼزم ﺗﻘﺪر ﺗﺼﻨﻊ ﻛﺜﯿﺮ ﻋﺸﺎن ﺗﻌﻮﺿﻬﺎ
2)To form the internal basal lamina (will be illustrated)

The mode of attachment of the junctional epithelial cells to the tooth
surface:()ﻃﺮﯾﻘﻪ اﻻﻟﺘﺼﺎق ﺑﯿﻨﻬﻢ:
●This attachment is structurally similar to the interface between the epithelium
and C.T, and it's achieved by the epithelial attachment
epithelial  و ﺑﯿﺤﺼﻞ ﻣﻦ ﺧﻼل الC.T  و الepithelium (ﺑﯿﻜﻮن ﺗﺮﻛﯿﺒﻬﺎ ﻣﻄﺎﺑﻖ ﻟﻠﻲ ﻣﺎﺑﯿﻦ ال
((attachment (look at page 8
● the junctional epithelial cells produce a basal lamina on the surface of the
tooth called the internal basal lamina (40 nm thick), while the basal lamina
between the basal cell layer and the lamina propria of the gingiva is called the
external basal lamina, and it's produced by the basal cells (look at page 9)
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 ﻋﺸﺎنinternal  و ﺳﻄﺢ اﻟﺴﻨﺔ ﺑﯿﻜﻮنjunctional epithelium  اﻟﻠﻲ ﻣﺎﺑﯿﻦ الbasal lamina (ﯾﻌﻨﻲ ال
external)))  ﺑﺘﺎﻋﺖ اﻟﻠﺜﺔlamina propria  و الjunctional epithelium ﺟﻮة اﻛﺘﺮ ﻣﻦ اﻟﻠﻲ ﻣﺎﺑﯿﻦ ال
● The salivary glycoproteins may add their secretions to the internal basal
lamina together with bacterial deposition
● there is an organic firm attachment between the junctional epithelium and
the tooth surface

Q)The attachment between Junctional epithelial cells and tooth surface is
dynamic ))ﻣﺘﺤﺮك, why?
Because the epithelial cells are continuously being renewed and new
desmosomes (and hemidesmosomes) are being formed
( ﻣﺶ ﺑﯿﻘﺪرو ﯾﻤﺴﻜﻮا ﻓﻲ ﻧﻔﺲ اﻟﻤﻜﺎن اﻻﺻﻠﻲattachment )ﻟﻤﺎ ﺑﯿﺠﻮا اﻟﺠﺪاد ﯾﻌﻤﻠﻮا

Shift of the dentogingival Junction))ﺣﺮﻛﺘﻪ:
The steps:
1)When the tip of enamel first emerges through the mucous membrane of oral
cavity, the epithelium nearly covers the entire in enamel
junctional epithelium  وﺗﻈﻬﺮاول ﻓﺘﻔﻮﺗﻪ ﻓﯿﻬﺎ ﺑﯿﻜﻮن الeruption ﯾﻌﻨﻲ اول ﻣﺎ اﻟﺴﻨﺔ ﯾﺒﺪا ﯾﺤﺼﻠﻬﺎ
 ﻛﻠﻪenamelﺗﻘﺮﯾﺒﺎ ﻣﻐﻄﻰ ال
2)The junctional epithelium separates from enamel surface gradually as eruption
continues
3) when the tooth reaches the occlusal plane (no more eruption) third to quarter
of the enamel still remains covered by the epithelium
enamel ﺑﯿﻜﻮن ﺣﻮاﻟﻲ ﻣﻦ اﻟﺘﻠﺖ ﻟﻠﺮﺑﻊ ﻣﻦ ال،ﯾﻌﻨﻲ ﺑﻌﺪ ﻣﺎ اﻟﺴﻨﺔ ﺗﻜﻮن ﺧﻼص وﺻﻠﺖ ﻟﻄﻮﻟﻬﺎ اﻟﻄﺒﯿﻌﻲ
epitheliumﻣﺘﻐﻄﻲ ﺑﺎل
So, we have 2 kinds of eruption:Active eruption
It’s the actual movement of the tooth
towards the occlusal plane

Passive eruption

It is The Separation of the junctional
epithelium from the enamel towards
the root
 اﻟﻌﺎدي اﻟﻠﻲ اﺣﻨﺎ ﻋﺎرﻓﯿﻨﻪ انeruption ﻟﻜﻦ ﻫﻨﺎ اﻟﺴﻨﻪ ﻣﺶ ﺑﺘﺘﺤﺮك ﺑﺲ ﺑﺘﺒﺎن اﻃﻮل ﻣﻊ ﻣﺮور ﯾﻌﻨﻲ ﻫﻮ ال
اﻟﺴﻨﻪ ﻧﻔﺴﻬﺎ ﻫﻲ اﻟﻠﻲ ﺑﺘﺘﺤﺮك و ﺑﺘﻄﻠﻊ ﻟﻔﻮق
junctional اﻟﻮﻗﺖ ﺑﺴﺒﺐ اﻧﻔﺼﺎل ال
root ﻋﻨﻬﺎ و ﯾﺒﺪا ﯾﻨﺰل ﻧﺎﺣﯿﻪ الepithelium
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Q)T or F:
Shift of dentogingival junction is active eruption (F), why?
Because active eruption is the movement of the tooth itself not the junctional
epithelium
Note:
Further recession exposing the cementum may take place by age
cementum ﻓﯿﺘﻌﺮض ﺟﺰء ﻣﻦ الgingivaﯾﻌﻨﻲ ﻣﻊ اﻟﺴﻦ ﻣﻤﻜﻦ ﯾﺤﺼﻞ ﺗﺎﻛﻞ اﻛﺜﺮ ﻟﻞ

The Crown exposure by passive eruption and the further recession are
described in 4 stages:

Stage 1:
a)The bottom of the gingival sulcus and the coronal (upper) end of junctional
epithelium is on the enamel surface
note: the end of sulcus is the beginning of attachment epithelium
b)The apical (lower) end of the junctional epithelium is at the cementoenamel
Junction
This stage is found in deciduous teeth to 1-year before shedding and the
permanent teeth to age of 20 to 30 years
 ﯾﻌﻨﻲ ﻟﻮ اﻟﺴﻨﺔ اﺗﺒﺪﻟﺖ، ﻟﺤﺪ ﻗﺒﻞ ﻣﺎ اﻟﺴﻨﺔ ﺗﺘﺒﺪل ﺑﺴﻨﺔdeciduous دي ﺑﺘﻜﻮن ﻣﻮﺟﻮده ﻓﻲ الstageﯾﻌﻨﻲ ال
 ﻟﻐﺎﯾﻪ وﻫﻮ ﻋﻨﺪه ﺧﻤﺲ ﺳﻨﯿﻦeruptionوﻫﻮ ﻋﻨﺪه ﺳﺖ ﺳﻨﯿﻦ ﺑﺘﻜﻮن ﻫﻲ ﻣﻮﺟﻮده ﻋﻨﺪه ﻣﻦ اول ﻣﺎ ﺣﺼﻞ
 ﺳﻨﻪ30  ل20  ﻟﻐﺎﯾﻪ اﻣﺎ ﯾﻜﻮن ﻋﻨﺪه ﻣﻦeruption ﺑﺘﻜﻮن ﻣﻮﺟﻮده ﻣﻦ ﺳﺎﻋﻪ ﻣﺎ ﺣﺼﻞpermanent وﻓﻲ ال
Stage 2:
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a)The bottom of the gingival sulcus and the coronal end of junctional epithelium is
on the enamel surface (but more apically than stage 1)
 اﻟﻠﻲ ﻣﺎﺳﻜﻪ ﻓﻲ اﻟﺴﻨﻪ ﺑﺘﻨﺰل ﺷﻮﯾﻪ ﻧﺎﺣﯿﻪattachment epithelium  ﺑﺲ اﻋﻠﻰ ﺣﺘﻪ ﻓﻲ الstage 1 ﻧﻔﺲ
root ال
b)The apical end of the attachment epithelium goes down and become on the
cementum
This stage May remain till 40 years old or even more
Stage 3:
a)The bottom of the gingival sulcus is at the cementoenamel Junction
b)The whole junctional epithelium is on the cementum
This stage is transitory  ))ﺑﺘﺨﻠﺺ ﺑﺴﺮﻋﻪafter second stage till the age of 50
Stage 4:
●It represents gingival recession
●the bottom of the gingival sulcus and the attachment epithelium are on the
cementum(the whole junctional epithelium is on the cementum)
●and part of cementum is exposed in the oral cavity
 ﯾﺒﺎنcementum ﺗﻨﺰل ﻗﻮي ﻓﺎ ﺟﺰء ﻣﻦ الgingivaال
●The gingiva appears normal (pink as mentioned before), but this process is
pathologic ))ﻣﺮﺿﯿﻪ
●it happens above the age of 50

:ﻋﺸﺎن ﻧﺸﺮح اﻟﻠﻲ ﺟﺎي ﻻزم ﻧﻔﺘﻜﺮ ﺣﺎﺟﺘﯿﻦ
1)anatomical crown: it is the part of the tooth covered by enamel only
 ﯾﻌﻨﻲ ﻫﻮ ده اﻟﻄﻮل اﻟﻄﺒﯿﻌﻲ ﻟﻠﺠﺰء اﻟﻠﻲ ﻋﻠﯿﻪ، وﻧﺮﺳﻤﻪcarving  اﻟﻠﻲ ﻛﻨﺎ ﺑﻨﻌﻤﻞ ﻟﻪcrown ﻫﻮ ده ﺟﺰء ال
ﯾﻌﻨﻲ ده اﻟﺤﺎﻟﻪ اﻟﻄﺒﯿﻌﯿﻪ ﻣﻦ ﻏﯿﺮ، cementoenamel junction ﻟﻐﺎﯾﻪ الtip ﺑﺲ ﻣﻦ الenamel
complete eruption  او ان اﻟﺴﻨﻪ ﺗﻜﻮن ﻟﺴﻪ ﻣﺎﺣﺼﻠﻬﺎشgingival recession
2)clinical crown: it’s the part of the tooth exposed in the oral cavity
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 ﺑﺘﺎﻋﻬﺎ )ﯾﻌﻨﻲ ﺑﺎﯾﻦ ﺣﺘﻪ ﺻﻐﯿﺮهeruptionﯾﻌﻨﻲ ﻫﻲ اﻟﺠﺰء ﻣﻦ اﻟﺴﻨﻪ اﻟﻠﻲ ﺑﺸﻮﻓﻪ ﺑﻌﯿﻨﻲ ﺳﻮاء ﻟﺴﻪ ﻓﻲ ﺑﺪاﯾﺔ ال
(cementum  )ﯾﻌﻨﻲ ﺑﺎﯾﻦ ﺟﺰء ﻣﻦ الgingival recessionﻗﻮي ﻣﻨﻬﺎ( او ﺳﻮاء ﻓﻲ
So:●in stages 1&2: the clinical crown is smaller than the anatomical crown,Why?
because part of the enamel is covered by the gingiva
●in stage 3: both are equal
●in stage 4: the clinical crown is larger than the anatomical crown,Why?
Due to exposure of part of the cementum
The rates of Crown exposure (passive eruption) and recession is different
between:
1)persons
2)different teeth in the same jaw
3)different surfaces of the same tooth
Q)Give reason for: the deepening of the sulcus
Due to:Detachment  ))اﻧﻔﺼﺎلof the basal cell layer and re-attachment of the epithelium at
a more apical position (not the result of degeneration or pealing off ( )ﺗﻘﺸﯿﺮthe
coronal cells of the junctional epithelium)
 وﺑﺘﺮﺟﻊ ﺗﻤﺴﻚ ﻓﻲ اﻟﺴﻨﻪturnover ﺑﺘﻨﻔﺼﻞ ﻓﻲ ﺧﻼل ﻓﺘﺮه الbasal cell layerﯾﻌﻨﻲ ﺑﺘﺤﺼﻞ ﺑﺴﺒﺐ ان ال
ﻣﺶ ﺑﺴﺒﺐ ان اﻟﺨﻼﯾﺎ اﻟﻠﻲ ﻋﻠﻲ اﻟﺴﻨﺔ ﺣﺼﻠﻬﺎ ﺗﺂﻛﻞ او اﺗﻘﺸﺮت، ﺗﺤﺖ ﺳﻨﺔ ﻋﻦ اﻻول
Q/ Give reason the apical migration ( )اﻧﺘﻘﺎلof junctional epithelium, gingival
fibers and transseptal fibers
degeneration ( )ﺗﺤﻠﻞof collagen in gingival and transeptal fibers that were attached
to the cervical part of the cementum (they undergo apical shift), and this part of
degeneration becomes covered by epithelium
gingiva الturnover  ﻓﻲ الgrowth ﻗﺼﺪه ﺑﯿﻬﺎ اﻧﻬﺎ ﺑﺘﻜﺒﺮ ﻟﺘﺤﺖ )ﻋﺸﺎن ﻣﻊ اﻟﺴﻦ و الDowngrowth
 ﻓﺎ دا ﻫﯿﺴﺒﺐ ﻓﻲ ان، cervical cementun اﻟﻠﻲ ﻣﺎﺳﻜﺔ ﻓﻲ الfibers و دا ﺑﯿﺴﺒﺐ ﺗﺤﻠﻞ ال،(ﺑﺘﻨﺰل ﻟﺘﺤﺖ
 ﻟﺘﺤﺖ ﻋﺸﺎن ﯾﻤﺴﻚ ﻓﯿﻬﺎepithelium  ﻓﯿﻨﺰل الfibers اﻟﺤﺘﺔ دي ﺧﻼص ﻣﺎﯾﺒﻘﺎش ﻓﯿﻬﺎ
ﻃﯿﺐ واﻟﺴﺒﺒﯿﻦ اﻟﻠﻲ ﻟﺴﺎ ﺷﺎرﺣﻨﻬﻢ دول ﺑﯿﺤﺼﻠﻮا ﻟﯿﻪ اﺻﻼ؟
Q)Give reason for:The destruction of fibers and downgrowth of junctional
epithelium?
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1)Collagenolysis (lysis of collagen due to infection or inflammation) which
destroys the subjacent ( )اﻟﺘﺤﺘﺎﻧﻲcollagen allowing epithelium to migrate()ﯾﻬﺎﺟﺮ
apically
 ﻓﺎ ﯾﺴﻤﺢepithelium ﺗﺤﺖ الcementum اﻟﻠﻲ ﻋﻠﻰ الcollagen دا ﺑﯿﻜﺴﺮ الcollagenolysisﯾﻌﻨﻰ ال
 اﻧﻪ ﯾﻨﺰل ﻣﻜﺎﻧﻪjunctional epitheliumﻟﻞ
2)Toxic and inflammatory products destroy the ability of the basal cells to
synthesize DNA, or interfere ( )ﺗﺘﺪﺧﻞwith the physiology of the cells, so prevents its
attachment at the initial site
 اﻟﻠﻲ ﻫﺎﯾﺮﺷﺪﻫﺎ اﻧﻬﺎ ﺗﺮﺟﻊ ﺗﻤﺴﻚDNA ﻣﺎﺗﻘﺪرش ﺗﺼﻨﻊ الbasal cellsﯾﻌﻨﻲ اﻟﺴﻤﻮم واﻟﺤﺎﺟﺎت دي ﺑﺘﺨﻠﻲ ال
ﻓﺎ، و ﻛﻤﺎن اﻟﺴﻤﻮم دي ﻣﻤﻜﻦ ﺗﺘﺪﺧﻞ ﻓﻲ ﻓﺴﯿﻮﻟﻮﺟﯿﺔ اﻟﺨﻼﯾﺎ دي و ﺗﺒﻮظ ﻃﺒﯿﻌﺘﻬﺎ،ﻓﻲ اﻟﺴﻨﺔ ﻓﻲ ﻧﻔﺲ اﻟﻤﻜﺎن
ﻣﺎﺗﻘﺪرش ﺗﻤﺴﻚ ﻓﻲ ﻧﻔﺲ اﻟﻤﻜﺎن ﺗﺎﻧﻲ و ﺗﻤﺴﻚ ﺗﺤﺖ ﺷﻮﯾﺔ
3)The antibodies and the immunologically competent cells ()اﻟﺨﻼﯾﺎ اﻟﻤﻨﺎﻋﯿﺔ اﻟﻤﻬﺎﺟﻤﺔ
that are produced as a manifestation ( )اﻋﺮاضof the periodontal disease produce
tissue damage and affects the regeneration of the cells at dentogingival junction,
so, epithelium migrates apically
 اﻟﺨﻼﯾﺎ دي ﺑﺘﻜﺴﺮ ﻓﻲ اﻻﻧﺴﺠﺔ و ﺑﺘﺄﺛﺮ،ﯾﻌﻨﻲ ﻟﻤﺎ ﻫﺎﺗﺪﺧﻞ اﻟﺴﻤﻮم دي اﻟﺠﺴﻢ ﻫﺎﯾﻄﻠﻊ ﺧﻼﯾﺎ ﻣﻨﺎﻋﯿﺔ ﺗﻬﺎﺟﻤﻪ
 ﻓﺎ ﺑﺮدو ﺗﻜﻮﯾﻨﻬﺎ ﯾﻜﻮن اﺿﻌﻒ و، ﺗﺎﻧﻲjunctional epitheliumﺑﺎﻟﺴﻠﺐ ﻋﻠﻲ اﻋﺎدة ﺗﻜﻮﯾﻦ اﻟﺨﻼﯾﺎ ﺑﺘﺎﻋﺔ ال
ﻣﺎﺗﻘﺪرش ﺗﻤﺴﻚ ﻓﻲ ﻧﻔﺲ اﻟﻤﻜﺎن
4)Mechanical irritation ( )اﺛﺎرةresulting from:
a) instrumentation ()ﯾﻌﻨﻲ زي ﻣﺎ اﺳﺘﺨﺪم ﺧﻠﺔ ﺳﻨﺎن ﺟﺎﻣﺪ ﻛﺘﯿﺮ و اﻋﻀﻌﺾ ﻓﻲ اﻟﻘﻠﻢ
b)food impaction (gingival sulcus)ان اﻷﻛﻞ ﯾﺘﺤﺸﺮ ﺑﯿﻦ اﻻﺳﻨﺎن او ﻓﻲ ال
3)plaque and calculus formation (if the plaque isnt removed, it turns into calculus
which is calcified and cannot be removed)

