 Digestive System
It is can be divided into three regions :-

1. The oral cavity involved salivary glands and oropharynx . 

2. The tubular digestive tract , involved esophagus , stomach , small intestine and large intestine . 

3. The associated glands which are located outside G.I.T. ( salivary glands , liver , pancreas , gallbladder ) . 
The oral cavity , it is divided into :

1. Vestibule is the space between the lips , cheeks & teeth . 
2. Oral cavity proper lies behind the teeth and is bounded by the hard and soft palates superiorly , the tongue and the floor of the mouth inferiorly  and the entrance to the oropharynx posteriorly  .  

The oral cavity is lined by a masticatory mucosa and lining mucosa .
1. The masticatory mucosa has a keratinized stratified squamous epithelium and in some areas a parakeratinized stratified squamous epithelium , these mucosa is found on the gingiva ( gums ) and the hard palate . 
· The lamina propria consists of a thick layer of loose connective tissue that contains several papillae, blood vessels and nerves some of which send bare axon ending into the epithelium as a sensory receptors and some of which end in meissner’s corpuscles  . 
· The submucosa underlying the lamina propria on the hard palate , it is a dense irregular collagenous connective tissue contains adipose tissue anteriorly (fatty zone) and mucosa gland posteriorly (glandular zone ) which continues with those of the soft palate and in this region a thick collagenous bands extend from the mucosa to the bone . 
· At the midline of the hard palate in the palatine raphe , the mucosa adheres firmly to the underlying bone and thus is no submucosa & addition to gingiva .
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2. Lining mucosa has a nonkeratinized stratified squamous epithelium and found on the lips , cheeks , alveolar mucosal surface , floor of the mouth , inferior surface of the tongue and soft palate . 
The lips may be subdivided into three regions : 

A- The external aspect , which consist of a thin skin covered by keratinized stratified squamous epithelium contains hair follicles , sebaceous glands and sweat glands . 
B- The transitional zone , (vermilion zone ) , in this zone the blood vessels are close to the lips surface imparting a pink color to the lips and covered by keratinized stratified squamous epithelium and devoid of hair follicles , sweat glands and occasionally nonfunctional sebaceous glands are present . 
C- The mucous (internal) aspect inside the free margin of the lip , the lining change to a thicker nonkeratinized stratified squamous epithelium . 
· The lamina propria has papillae , blood vessels , nerves that send bare axon endings into the basal layers of the epithelium and encapsulated sensory endings in some papillae . 

· Submucosa contain large bands of collagen and elastic fibers that bind the mucosa to the muscle and contain minor salivary glands of the lips , tongue and cheeks and larger blood vessels , nerve , lymphatic vessels and lymphatic nodules of soft palate . 

· The core of the lips is composed of skeletal muscle fibers that are responsible for lip mobility . 
[image: image1.jpg]incisive papilla

masticatory

gingiva
hard palate

glandular
zone

Figure 15.1. Roof of oral eavity.
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Pharynx : 

It is a transitional space between the oral cavity and respiratory and digestive systems . 

It is lined by nonkeratinized stratified squamous epithelium in the continuous with esophagus and lined by ciliated pseudostratified  columnar epithelium containing goblet cells in the regions close to the nasal cavity . 

· The lamina propria which composed of dense connective tissue , also has many small mucous salivary glands . The constrictor and longitudinal muscles located outside this layer .  

Tongue : 
 The tongue is a striated muscular organ projecting into the oral cavity from its inferior and covered by a mucous membrane which is smooth on the lower surface of the tongue and the dorsal surface is irregular , covered anteriorly by a great number of small eminences called papillae . 

· The dorsal surface of the tongue is divided into an anterior two thirds and a posterior one third by  V- shape depression known as sulcus terminalis , behind those depression the surface shows small collections of lymphoid nodules and the lingual tonsils . 

· The striated muscle of the tongue is arranged in bundles usually separated by connective tissue that generally run in three plans ; because the connective tissue  of the lamina propria penetrates the spaces between the muscular bundles , the mucous membrane is strongly adherent to the muscle .    

· The arrangement of muscle fibers allows enormous flexibility and precision in the movement of the tongue which are essential to human speech as well as to its role in digestion and swallowing .
Papillae : 
 The papillae are numerous mucosal irregularities and elevations called lingual papillae cover the dorsal surface of the tongue anterior to the sulcus terminalis .
There are four types of papillae :

1- Filiform papillae are the smallest and most numerous in humans they are conical  elongated projections of connective tissue that are covered with highly (heavily)keratinized stratified squamous epithelium which gives their a gray or whitish appearance and doesn’t contain taste buds . These papillae serve as a mechanical role in providing a rough surface that facilitates food movement during chewing and distributed over the entire anterior dorsal surface of the tongue with the tips pointing backward . 
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Figure 15,4, Features of the human tongue and distribution of papillae. a-d, X45.
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2-  Fungiform papillae resemble mushrooms shape that have a narrow stalk and smooth surface , dilated upper part and less numerous, lightly keratinized but larger , broader  and taller than the filiform papillae and more prevalent in the anterior region of the tongue . These papillae has scattered taste buds on their upper surface and these papillae are interspersed among the filiform papillae . 
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3- Circumvallate papillae are largest circular lingual papillae and least numerous  whose flattened surface and form a V-shaped that reside in the mucosa just anterior to the sulcus terminalis . The tongue has 8 – 12 of these papillae, each papillae is surrounded by deep moat like invagination completely encircle them , lined with stratified squamous epithelium that contain numerous taste buds . The ducts of serous glands (Von Ebner’s glands) located in connective tissue and empty secretion into the base of the moat for presumably flushes material from the moat to enable that taste buds to respond rapidly to changing stimuli . 
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4- Foliate papillae are poorly developed in adult and consist of two or more parallel ridge and furrows on the dorsolateral surface of the tongue and contain many taste buds . 

The taste bud : 
 These structures appear as oval , pale staining bodies that extend through the thickness of the epithelium of the foliate , fungiform and on the lateral side of the circumvallate papillae . In addition , taste buds are found in the epithelium of the soft palate , pharynx and epiglottis . The free surface of each taste bud contains an opening called the taste pore . 
It is consist of three types of cells :- 

1- Neuroepithelial cells (sensory cells) or (Gustatory cell) are the most numerous cells in the taste bud and elongated cells extend from the base lamina of the epithelium to the taste pore, at their base they form a synapse with the processes of afferent sensory neurons .They contain microvilli on their apical surface . 

2- Supporting cells are less numerous and elongated cells that extend from the basal lamina to the taste pore & contain microvilli on their apical surface but do not synapse with the nerve cells . 

3- Basal cells are small cells located in the basal portion of the taste bud , near the basal lamina and serve as a stem cells for two other cell types . 

There are four primary taste sensations :

· Detect sweet stimuli , at the tip of the tongue . 
· Detect salty stimuli . at the posterolateral to the tip . 
· Detect sour stimuli , at the more posterolateral to the tip . 

· Detect bitter stimuli , by taste bud on the circumvallate papillae in the end of the tongue . 


