Diagnosis lec #5 
Dr.firas suleihat,,, 26-6
The extra slides and points that the dr. did not mention are included…
NORMAL ORAL  MUCOSA :
Oral mucosa differs from the skin in:
1- Absence of skin appendages like sebaceous glands and sweat glands .
2- varies in its firmness and texture.
3- more deeply colored , pale pink in some regions and more reddish in others, depending on the keratinization of the epi. and vascularization.
4- smoother moist surface with less folds and wrinkles than the skin.
The oral cavity can be divided into 2 main regions :*
1- outer vestibular region               2- oral cavity proper.

According to functional criteria, the oral mucosa is divided into :
# masticatory mucosa : keratinized or parakeratinized , in the hard palate and gingival , occupies 25% of the oral mucosa.
#specialized mucosa :  occupies 15% of the total oral mucosa.

*keratinized (in the dorsum of the ANT 2/3 of the tongue + the vermillion zone of the lip )
*non keratinized ( lingual tonsils in the post 1/3 of the tongue + junctional  epi . which attaches the most coronal part of the gingival with the tooth )  
#lining mucosa: 
* the rest parts (oral side of the lip and cheek, floor of mouth, alveolar mucosa, ventrum of the tongue and soft palate, post 1/3 of the tongue dorsum except lingual tonsils)
* all are non keratinized.

* the largest portions of the mucosa ,60% of the total area 
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This pic . shows the gingiva , we can see:
- Attached gingiva : pale pink , firm and not mobile , attached to the alveolar bone ( no sub mucosa in between )
-free gingiva.
*The facial aspect of the attached gingiva extends to the relatively loose and movable alveolar mucosa, from which it is demarcated by the mucogingival junction.
- alveolar mucosa: non-keratinized , mobile , elastic due to the presence of elastic fibers in the lamina propria ,more reddish , contains submucosa with minor salivary glands.
# THE GLAND THAT ARE ASSOCIATED WITH THE ORAL MUCOSA :

1- Minor salivary glands: 
- in the submucosa 

- all are mucous type except von ebner's glands *which are serous type.
*Von Ebner's glands are glands found in circumvallate papillae of the tongue.
2- Major salivary glands : 3 pairs

*parotid gland :ant to the tragus of the ear , a little bit downward, post to buccinators muscle .
Empties in the oral side of the cheeks opposite to the maxillary 1st or 2nd molar. via Stensen's duct.
*Submandibular gland: in the mouth floor , closer to the post region
Empties at the junction btn the lingual frenum and the floor of the mouth  via  Wharton's ducts. Approximately 70% of saliva in the oral cavity is produced by the submandibular glands, even though they are much smaller than the parotid glands .
*sublingual glands : in the floor of the mouth close to the ant region , empties through multiple ducts .
#ANATOMY OF THE PALATE:

*HARD PALATE:
-incisive papilla        - rougea area      - palatine raphe in the midline.

(ant.lat region contains fatty submucosa

(post.lat region contains glandular submucosa.

*SOFT PALATE:

-contains 2 arches: palatoglossal arch and palatopharengeal arch 
-palatine tonsils lay btn these 2 arches

# MAIN COMPONENT OF THE MUCOSA:
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Epi. And lamina propria together ( mucosa) ( submucosa ( muscle or bone
- if mucosa are attached directly to the bone (mucogingival junction , found in gingiva and palate except the ant.lat and post.lat regions that contain submucosa .
Epithelium:
1.Basal cell layer ( contains merkel cells & melanocytes.
2.Prickle cell layer  (stratum spinosum) ( contains langerhan's cells
3.Granular cell layer  (stratum granulosum)
Contains keratinocytes
4.Keratin layer (
*all these cells are clear cells (can not be stained by H&E and need special stains)
-----------------------------------------------------------------------------------------------------------------
Slide 9:
Oral epithelium
· The oral epithelium is a stratified squamous epithelium consisting of cells tightly attached to each other and arranged in a number of distinct layers or strata.
· The oral epithelium maintains its structural integrity by a process of  continuous cell renewal in which cell produced by mitotic divisions in the deepest layers migrate to the surface to replace those that are shed.
· The migrated cells undergo various structural modifications until they reach the surface.
· These modifications are dependent on the process of keratinisation and vary according to the precise site of the mucosa involved.
· The net result of this is the production of a surface layer of cells which are either fully, partially or non-keratinized.
· The surface layer of cells is shed into the oral cavity at a rate dependent on the rate of mitosis at the basal layer. 
Slide 10:
· The cells of the epithelium thus can be considered to consist of two functional populations: a progenitor population (the function of which is to divide and provide new cells) and maturing population (the cell of which continually undergo a process of differentiation or maturation to form a protective surface layer).
· Variations in the extent of the keratinization process are shown in the epithelium of the oral mucosa.
· In fully keratinized epithelium, the cubical cells migrate towards the surface and become more polyhedral.
· They share intercellular attachments which have given the name “prickle cell layer” or “stratum spinosum” to this zone
· Cubical cells formed by mitosis at or near the basal layer. These intercellular junctions (desmosomes) are seen to be of much greater complexity by electron microscopy.  
----------------------------------------------------------------------------------------------------------------
Slide 11:
· The desmosomes probably give strength to the epithelium by acting in a mechanical manner.
· Hemidesmosomes, similar, one-sided structures, attach the plasma membrane of the basal cells to the lamina densa of the basement membrane complex.
· The cells of the stratum spinosum begin to flatten and granular structures (keratohyalin granules) appear within them as they migrate to the surface. It is known that these granules, which give the characteristic appearance to the stratum granulosum in keratinized epithelia, are closely involved with the process of keratinization. 
· Finally, the epithelial cells loose their detailed inner structure at or near the surface. At this stage the desmosomes have degenerated and the flattened cells are eventually lost into the oral cavity.
· This process applies only to fully keratinized epithelium and is usually referred to as orthokeratinization. 
· In other areas (buccal mucosa and the floor of the mouth) this process of keratinization does not occur.
· However, in an intermediate form (parakeratotic epithelium) some of the chemical changes of keratinization occur in the superficial cells. 
#COLOR OF THE ORAL MUCOSA:
Depends on :

- Amount of melanin production         - thickness of the epi. Layer
-vascularization                                       - keratinisation.
Slide 12:

Melanocytes and oral pigmentation 
· The colour of the oral mucosa is the net result of a number of factors, one of which is pigmentation.
· Two types of pigmentation occur: 
· endogenous, arising in the tissues from normal physiologic process, and exogenous, caused by foreign material introduced into the body locally (amalgam) or systemically (bismuth). 
· The endogenous pigments most commonly contributing to the colour of oral mucosa are melanin and haemoglobin.
· Melanin is produced by specialized pigment cells, called melanocytes, situated in the basal layer of the oral epithelium and the epidermis. 
· Melanocytes arise embryologically from the neural crest ectoderm and enter the epithelium at about 11 week of gestation.
· Melanin is synthesised in within the melanocytes as small structures called melanosomes, which are injected into the cytoplasm of adjacent keratinocytes by the dendritic processes of melanocytes.
· Melanin granules can be identified under the light microscope. 
* note : light and dark skin people have the same number of melanocytes , but they differ in the :
1-size and degree of branching of melanocytes
2- size of melanosomes

· 3-The number and degree of dispersion of melanosomes.
 4- degree of melanisation of the melanosomes

5-degredation rate of the pigment ( by keratinocytes)

*origin of melanocytes(neural crest cells 
*racial pigmentation : leakage of ,melanin to the underlying tissue ,clinically seen as dark spots mostly in the attached gingiva regions .as in the pic.
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#LANGERHAN'S CELLS:
· Langerhans' cells can appear in the epithelium at the same time as, or just before, the melanocytes, and they may be capable of limited division within the epithelium.
· Unlike melanocytes, they move in and out of the epithelium
· Their source is the bone marrow.
· Evidence suggests that langerhans' cells have an immunologic function, recognising and processing antigenic material that enters the epithelium from the external environment and presenting it to T lymphocytes. 
· They can migrate from epithelium to regional lymph nodes. 
- they are antigen presenting cells ( receiving Ags from external environment  ( to prickle cell layer ( then to the lymphocytes to be presented.)
(function of langerhan's cells:
1-they play an important role in contact hypersensitivity reactions of the skin.
2-anti tumor immunity

3-a role in graft rejection

4-act as propagators of HIV transmission  to T cells

#MERKEL CELLS:
-although they are considered non keratinized , they contain a little amount of keratin (in masticatory  mucosa not lining )
Slide 17 ;

· Found in the basal cell layer.
·  Close to nerve fibres.
·  Acts as a receptor.
·  Neural crest derivative.
·  They contain CK8/18 and 20.
·  Common in masticatory mucosa, absent in lining mucosa.
#BASMENT MEMBRANE:
It’s the interface btn the epi. Layer and lamina propria in the oral cavity , and btn dermis and epidermis in the skin 
*The term "basal lamina" is usually used with electron microscopy, while the term "basement    membrane" is usually used with light microscopy.
*the surface of the underlying lamina propria is not smooth, it is undulating interface made of interdegetations between the epithelial rete ridges and the connective tissue papillae . its divided into 2 parts : papillary and reticular.
( in the gingiva these interdegetations are finger-like, but in the hard palate they are square ( masticatory mucosa has the greatest number of papillae per unit area of mucosa; in lining mucosa the papillae are fewer and shorter .
*This arrangement makes the surface area of the interface larger than a simple flat junction and may provide better attachment, enabling forces applied at the surface of the epithelium to be dispersed over a greater area of connective tissue.
· *The lamina propria contains several different cells: fibroblasts, macrophages, mast cells and inflammatory cells.
* in the electron microscopy , basal lamina is made of lamin densa and lamina lucida

· * Most components of the basal lamina are synthesized by epithelial cells.
·  (The lamina lucida is made of laminin (glycoprotein).
·  Laminin binds  type IV collagen between the lamina densa and the epithelial cells.
· ( The lamina densa is made of type IV collagen coated with heparan sulphate.
·  Thick collagen fibres (anchoring fibrils; collagen type VII) attach to the lamina densa to link the basal lamina to the connective tissue.
· Fibronectin is sometimes found in the lamina densa and may bind fibroblasts and proteoglycans to it.
·  The role of the basal lamia:**
· Provide mechanical adhesion between the epithelium and the connective tissue.
· Molecular barrier.
Has a role in response to injury.
Then the dr. showed us a table :
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Anterior 2/3 of dorsum of 

the tongue.

Vermilion zone of the lip

Junctional epithelium

Lingual tonsils

Buccal mucosa, labial 

mucosa, floor of mouth,, 

ventral tongue, soft 

palate, posterior 1/3 of 

tongue dorsum.

Hard palate, attached 

gingivae

Site distribution

Mastication, taste, 

Attachment of the enamel 

to the free gingiva,

immunity

Mobile and distensible 

and allows movement of 

the oral structures.

Protection from abrasive 

forces

Function 

Keratinized and non-

keratinized with 

prominent papillae

Non-keratinized, some 

parakeratin.

Orthokeratinized or 

parakeratinized

Keratin pattern 

Thick with well formed 

rete pegs

Mostly thin but thick in 

the cheeks. Poorly formed 

rete structure.

Thick with long rete pegs Epithelial thickness

Collagenous and richly 

innervated

Loose vascular fibrous 

tissue with elastic fibres. 

May be very thick and 

contain minor salivary 

glands

Dense collagen. May be 

very thin and bound to 

periostium to form a 

mucoperiostium

Types of lamina propria

Absent except in lingual 

tonsils and vermilion zone

Fibro-fatty connective 

tissue, often bind to 

underling muscle but 

absent in some regions

Absent except in some 

regions of the hard palate

Types of submucosa


** notes about the table :
-in parakeratinized pattern there is retention of some nuclei in the top of the keratin layer

_ orthokeratinized term is the same as keratinized ( no retention of the nuclei
-orthokeratinized structures might turn to parakeratinized and this considered normal.
- nonkeratinized might change to parakeratinized , such cases are considered  pathologic not normal ,, Ex. Cheek biting lesions.
- the type of submucosa in the lingual tonsils is lymphoid tissue.
- ventral surface & ant dorsal 2/3 of the tongue do not have submucosa. While post 1/3 has glandular submucosa (minor salivary gland )
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•

Non-keratinized

•

Parakeratinized

•

Orthokeratinized

Non-keratinized:

Buccal mucosa

Labial mucosa

Floor of mouth

Ventral surface of tongue

Posterior 1/3 of dorsal lingual mucosa

(including lingual tonsils)

Soft palate

Alveolar mucosa

Junctional epithelium

Sulcular epithelium

Taste papillae of the tongue

(fungiform, foliate and circumvallate)

Orthokeratinized or parakeratinized:

Hard palate

Gingivae (attached gingiva and external side of 

free gingiva)

Anterior 2/3 of dorsal lingual mucosa (filiform 

papillae)

Vermilion zone of the lip


# PAPILLAE OF THE TOUNGUE
-filliform papillae : mastictory func. , not involved in taste.

- fungiform papillae

                                      ( both contain taste buds and innervated by facial nerve
-foliate papillae  
- circumvallate papillae : contains taste buds and innervated by glossopharengeal nerve bcz they are developed from post 1/3 of the tongue .
Slide 30 +31
FUNCTIONS OF THE ORAL MUCOSA :#
· The normal oral mucosa serves several functions. 
· The major one is protection of deeper tissues of the oral cavity; 
· others include acting as a sensory organ and 
· serving as the site of glandular activity and secretion. 
· However, the human oral mucosa plays no role in regulating body temperature which is not the situation in some animals (such as the dog).
· The epithelium affords protection from the mechanical forces of mastication and also acts as a barrier, preventing access of micro-organisms and their toxic products. The mucosa also has a role in immunological defense via the presence of antigen- presenting cells (e.g. Langerhans' cells) and lymphocytes.
· The mucosa is well innervated and sensory perception controls the positioning and function of the oral structures important in mastication, swallowing and speech. The mucosa also contains the taste buds and is important in regulating some reflexes such as salivation and gagging.
· The mucosa contains many minor salivary glands which help to maintain the moist environment which is necessary for function.
· Oral mucosa serves as a barrier but there is a degree of permeability which is of clinical significance (e.g. mouth washes, steroid mouth washes and glyceryl trinitrate in the treatment of angina)
· An essential part of the oral environment is the free salivary flow which not only maintains the physiological environment necessary for the maintenance of epithelial integrity but also includes a number of protective, antibacterial components predominantly the IgA.
The microbial flora of the mouth is a further component of the normal healthy oral environment. A change in local or generalised conditions may upset the commensal relationship of the microbial flora of the mouth and the organisms become pathogenic
FINALLY!
#AGE CHANGES IN THE ORAL MUCOSA:
1-the oral mucosa of an elderly person often has a smoother and dryer surface than that of a youngster and may be described as atrophic or friable but these changes are likely linked to the effects of systemic disease, drug therapy, or both, rather than an intrinsic biologic aging process of the mucosa.
2-a reduction in the number of filiform papillae and a smooth or glossy appearance,due to   nutritional deficiency of iron or B complex vitamins.
· 3-The reduced number of filiform papillae may make the fungiform papillae more prominent, and patients erroneously may consider it to be a disease state.
·  4-Langerhans' cell become fewer with age, which may contribute to a decline in cell mediated immunity 
5-nodular varicose veins on the undersurface of the tongue.,associated with lingual vein, not serious as it dose not cause any problems.
6-the minor salivary glands show considerable atrophy with fibrous replacement.

7-fordyces granules.
8-postmenopausal women, may have symptoms such as dryness of the mouth burning sensation, and abnormal taste. Whether such symptoms reflect systemic disturbances or local tissue changes is not clear.
· 9-Recent evidence suggests that stimulated salivary flow rate does not fall purely as a result of age. However, medications or systemic diseases can affect salivary output.
Done  by :  afaf  al-haddad  =) 

Notes:


-the floor of the mouth is considered a route of drug administration because the lamina propria is highly vascularized and the epi is thin. 


 Ex. Nitroglycerine in case of angina.


- palatine, lingual and pharyngeal tonsils all form the waldeyer's ring . 





Note:


-special sensation of ant 2/3 of the tongue  is by chorda tempani ( a branch of facial  N.)


-general sensation of ant 2/3 is by lingual nerve ( a branch of trigeminal N.)


-special  and general sensation of the post 1/3 of the tongue is from the glossopharengeal N. except  the most posterior part by vagus  N.
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Types of Normal Oral Mucosa



Non-keratinized



Parakeratinized



Orthokeratinized

 Non-keratinized:

Buccal mucosa

Labial mucosa

Floor of mouth

Ventral surface of tongue

Posterior 1/3 of dorsal lingual mucosa

(including lingual tonsils)

Soft palate

Alveolar mucosa

Junctional epithelium

Sulcular epithelium

Taste papillae of the tongue

(fungiform, foliate and circumvallate)



Orthokeratinized or parakeratinized:

Hard palate

Gingivae (attached gingiva and external side of free gingiva)

Anterior 2/3 of dorsal lingual mucosa (filiform papillae)

Vermilion zone of the lip
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