


GIT 
Function is to obtain from ingested food 

the molecules necessary for the 

maintenance of growth and energy needs 

of the body. 

 

 





DIGESTIVE 

SYSTEM 

digestive tract 
associated 

glands 



The digestive tract includes the  

1-Oral cavity  

2- Gastrointestinal tract (Esophagus, stomach, 

small intestine and large intestine). Each 

segment is specialized for its particular role in 

the processing, or absorption of nutrients to 

supply the energy needs of the body.  

Digestive Tract 



 

     The oral Cavity:  

  

Anatomically: 

The oral cavity is bounded above by 

the hard and soft palate Laterally by 

the cheeks, and below by the tongue 

and floor of the mouth. 

 



 

-It is lined by stratified squamous 

epithelium but the epithelium varies in its 

thickness and degree of keratinization 

from region to region.  

-On the floor of the mouth and underside 

of the tongue, it is thin and mobile. 

 -On the gingiva (gums), it is thick and 

firmly fixed to the periosteum of the 

underlying bone.  

 

Histologically 



 On the dorsum of the tongue, the inner aspect 

of the cheeks, and the palate, it is moderately 

thick . 

 There are many small glands in the submucosa 

of the palate, cheeks, and floor of the mouth. 

  



 

-The lip is covered externally by skin and internally by 

a mucous membrane. The red margin (a transitional 

zone between the skin and the mucous membrane) is 

present only in the lips of human beings.  

-The epithelial lining of the red margin (stratified 

squamous) has a thin cornfield layer and a well-

developed clear layer. The papillae are deep and tall.  

-They are richly supplied with blood vessels, which are 

responsible for the red coloration. 

 

 

 

 

Lips 





The tongue is a muscular organ, which 

contains skeletal muscle fibers running in 

different directions to ensure a higher 

degree of mobility of the anterior of the 

tongue for mastication, phonation and 

swallowing. It is covered with a mucous 

membrane.  

Tongue 



The ventral surface of the tongue is 

smooth.  

The dorsal surface of the anterior 

two thirds of the tongue is velvety in 

appearance due to the presence of 

mucosal folds called lingual papillae.  

 



-The posterior 1 /3 shows diffuse and 

aggregations of lymphoid tissue.  

-The anterior 2/3 of the tongue and posterior 

1 /3 are embryo logically different and 

separated by a shallow v-shaped groove (the 

sulcus terminalis or gustatory line). This line 

contains the ,principle gastatory receptors, 

the circumvallate papillae.. 

  

 





There are four types of lingual 

papillae. They are  

 

Filiform         Fungiform  

Circumvallates   Foliate papillae.  

 

 

Tongue (Lingual) Papillae  





1-Filiform papillae 
 

-They are slender conical 
projections of the 
epithelium. 

-They are 2-3 mm in length, 
with their tips pointing 
toward the back of the 
tongue.     

-They are numerous in the 
human tongue. 

-These papillae are 
arranged more or less 
parallel to the diverging 
arms of the v-shaped line. 

-They contain no taste buds. 



 

•-Have a relatively narrow 

base and a hemispherical 

upper portion.  

•-0.5-1.0 mm    in diameter,  

• -They have a connective 

tissue   core and taste buds 

in the epithelium on their 

sides. 

 

 

2-Fungiform   papillae: 



•-They are 6-14 in number. 

•-They are confined to the 

posterior portion of the 

tongue.  

•-They are sunk into the 

surface of the mucous. 

•-Each one is surrounded by 

a deep circular furrow or 

valley.    

3.Circumvallates    papillae:  



-Groups of serous glands (Von Ebner's 
glands) are present in the muscles of the 
tongue and their ducts open into the 
bottom of the vallies.  

-Numerous taste buds are present on the 
lateral surfaces of the papillae. 

 

 



  

•-They are well developed 

in many mammals but are 

rudimentary in human.  

•-They are located on the 

sides of the tongue    

•-They consist of several 

parallel ridges separated by 

intervening clefts.     

•-Taste buds are numerous 

on the sides of the ridges.  

4-Foliate    papillae:  



-The taste buds are small neurosecretory bodies 

extending from the basal lamina of the 

epithelium almost to the surface.  

-They open into the surface by taste pores.  

-Each bud is formed of: 

·Dark supporting or sustintacular cells are long, 

crescentic in shape with pale nuclei. They form 

the wall of the 'bud  

Light neuroepithelial cells are distributed 

between the supporting cells. They are long 

slenderical  cells with a central elongated nuclei

   . 

Taste Buds  





The cells have long microvilli  

called taste hair which project 

 into the taste pore and 

 embedded in a polysaccharides 

 

 material secreted by the 

 sustintacular cells.  

The taste buds are present in the dorsum of the 

tongue, soft palate and the posterior surface of the 

epiglottis. A third type of cells known as "Basal 

cells" are present close of the basement membrane 

and gives rise to other two types.  

 







THE GASTROINTESTINAL TRACT 
  

General Structure of the Gastrointestinal Tract  

(GIT): 
The wall of the gastro-intestinal tract is generally formed of 4 

layers;  these layers are modified according to the function of 

each region of this tract. These layers from within outwards 

are :  

- (Mucous membrane)Mucosa  . 1 
This is formed of 3 layers  : 

A) The    lining    epithelium: is either   protective (as in the 

esophagus), secretory (as in the stomach, etc.) or absorptive 

(As in the intestines).  

 



B) The lamina propria or corium: This layer is    

formed of a highly vascular connective tissue 

containing macrophages, plasma cells and 

lymphocytes concerned with immunological defense 

against   the intraluminal bacterial flora.  It may 

contain glands as in the stomach         . 

  

C) Muscularis mucosa :  

It is formed of an outer longitudinal and an inner 

circular   layers. This layer relieves the pressure on the 

blood vessels of the submucosa caused by the 

muscular layer (musculosa).   It is responsible for the 

localized movement of the mucosa.  



:The submucosa-2 

It is formed of dense connective tissue with many 

blood and lymph vessels and a submucosal nerve 

plexus (Meissner's plexus).  In some parts of the 

tract, it contains glands, and lymphatic tissue. 

  

:Musculosa-3 

This layer is formed of inner circular and outer 

longitudinal layers of smooth muscle fibers. It is 

responsible for maintaining the states of tonus and for 

the peristaltic movements of the bowel. It contains a 

plexus of nerves called Auerbach's or myenteric 

plexus. 

 



Adventitia (or Serosa):-4 

This layer is formed of loose connective tissue. 

Through this layer, blood vessels, lymphatics 

and nerves penetrate to supply the other layers 

of the tract. In the majority of the digestive tract, 

the adventitia is covered by a layer of flat 

endothelial cells derived from the peritoneal 

covering (a serous coat). Hence this layer is 

called serosa . 

 





[I] ESOPHAGUS 

The esophagus is a muscular tube whose 

function is to transport foodstuffs from the 

mouth to the stomach. The greater part of 

its length (25 cm) is within the thorax, but 

it passes through the diaphragm, and its 

short terminal segment (2-4 cm), within the 

abdomen, is continuous with the stoma 



The mucosa:-1 

-In the human esophagus is lined by stratified 

squamous non-kerarinized epithelium. This 

epithelium is thick to give protection to the 

esophagus.  

-In animals, which swallow rough material, the 

epithelium is keratinized, The epithelial lining 

undergoes continual regeneration.. 

  



-Mitosis can be seen at the basal layers. Occasional    

Langerhans cells can be found among the cells of the   

stratum germinativum.  

. -The lamina  Propria is formed of loose connective 

 tissue. It contains some lymphatic tissue and mucous 

 glands. 

 



·  - The muscularis mucosa is formed of a 

single longitudinal layer except in the lower 

third where it is formed of inner circular and 

outer longitudinal layers of smooth muscle 

fibers. 

Submucosa:-  

It is  formed of loose connective tissue rich in 

blood vessels rich in blood vessels ,lymphatics 

,nerves and glands. Esophageal glands are 

simple branched tubuloalveolar glands that 

secrete  mucous .They appear as pale acini in  

H&E sections .  

  

 



Musculosa -3: 

  

It is formed of two layers; an inner circular and an 

outer longitudinal, in the upper third, this layer is 

of striated muscle. In the middle third a mixture 

of smooth and striated fibers, and in the lower 

third,  both outer and inner layers consist entirely 

of smooth muscle. The esophagus is not covered 

by peritoneum. Hence, it is covered with 

adventitia rather than serosa. 

 



Clinical hint 

In some individuals, the muscularis of the lower oesophagus 

fails to maintain the state of partial contraction that normally 

prevents reflux of gastric contents into the esophagus. 

Gastroesophageal reflux is a rather common disorder attended 

by recurrent "heart burn". The esophageal mucosa lacks an 

adequate protective blanket of mucus, the highly acid gastric 

juices irritate it, causing painful esophagitis   

 



STOMACH  II] [ 
The stomach is the expanded part of the digestive organ. It 

acts as mixed exocrine-endocrine organ that digest food and 

secretes hormones.  

Function of the stomach; 

1-  Continue the digestion of carbohydrates initiated in the 

mouth,  

2-   Add an acidic fluid to the ingested food 

3-  Transform it by muscular activity into a various mass 

(chyme), and promotes the initial digestion of proteins with 

the enzyme pepsin.  

4-  It also produces a gastric lipase that digests triglycerides 

with the help of lingual lipase.  

  

 



are regions.They3 stomach is subdivided into The : 

a)     Cardiac area, which contains cardiac glands. 

b)     The corpus and contains fundic glands.  

c)     The pyloric region and contains pyloric glands 

 



The mucosa-1 : 
surface epithelium : -a  

-It invaginates to various extents into the lamina propria, 

forming gastric pits.  

-Emptying into the gastric pits are branched, tubular glands 

(cardiac, gastric, and pyloric), characteristic of each region of 

the stomach.  

 

L.M  

--The epithelium is tall columnar mucous-secreting cells.  

--It lines the gastric pits and the ridges between them.  

-The supranuclear regions of the cells contain mucinogen 

granules, which are usually, dissolve during preparation of Hx 

and E stained sections leaving vacuoles in the place.  

 



E.M 

-The free surfaces of the cells have few short 

microvilli covered with a carbohydrate rich 

filamentous material.  

Function 

-The mucous, which is secreted by these cells, has 

lubricative and protective functions.  

are the most important glands:  fundicThe -

contributors for the gastric secretion.  

Type 

They are simple branched tubular glands. They are 

closely packed together perpendicular to the surface.  

  



Length 

They occupy the whole thickness of the lamina 

propria.  

Segments 

Each gland is formed of 3 segments, 

1-Isthmus, the upper part of the gland, which is 

continuous with a duct, the isthmus, contains the 

surface epithelium and parietal cells. 

2-The neck is the middle part; it contains stem, 

mucous neck and oxyntic cells. 

3-The base is the deepest part; it contains Parietal, 

Chief and enteroendocrine cells. 

 



These glands contain five types of  glands fundicCells of  the 

cells namely, peptic, parietal, mucous neck cells and 

argentaffin cells. 

  stem cells:The -A  

 
 

L.M: 

-It is low columnar basophilic cells confined to the neck of the 

gland.  

-They are often found in mitosis.  

 

Function: 

-Their proliferation is responsible for the continuous renewal 

of the gastric mucosa. Some of them differentiate to replace 

the pit and surface mucous cells. Others migrate deeper into 

the glands, where they differentiate into any of the cell types 

found there.  

  

 







B) Peptic (Chief) cells : 

 They are the predominant cell types of the lower half 

of gastric gland in the fundic region.  

They are also called zymogen cells. 

 

L.M: 

-They are columnar in shape.  

-Their basal parts are basophilic due to presence of 

RER and ribosomes  . 

-Their apical parts contain acidophilic zymogen 

granules, which are only readily seen after appropriate 

fixation and staining. 

 



E.M: 

-The luminal borders have few short microvilli. The cells have 

rough endoplasmic reticulum and a prominent Golgi 

apparatus, characteristic of protein secreting cells.  

-The secretory granules contain pepsinogen, the precursor of 

the proteolytic enzyme pepsin. 

 

Function: 

1-Secretion of proteolytic enzyme pepsin . 

2-These cells also secrete small amounts of lipase to initiate 

the degradation of lipids to fatty acid. 

3- Secrete renin in infants.   





 C) Parietal  (Oxyntic) cells. 

 

L.M: 

-They are large rounded or pyramidal cells with their apical 

ends wedged between the neighboring zymogen cells. 

Sometimes their basis bulge on the outer surface of the glands.  

-The cytoplasm is deeply acidophilic. 

-Each cell contains one or more large rounded central nuclei . 



E.M:  

-The apical surface of the parietal cells is invaginated to form 

extensive secretory canaliculi, that penetrate the cell body.  

-The canaliculi, are lined by numerous, long microvilli . 

-The cytoplasm is filled with extraordinary number of 

mitochondria which have numerous dense granules and 

closely arranged cristae.  

-The cytoplasm around the canaliculi, contains numerous 

membrane limited tubules and vesicles comprising the 

tubuloveslcular system of the parietal cell.  

-They represent reserve membrane for the cell surface,  

-The Golgi body is small and located infranuclear .  

  

  

  

 





d) Mucous neck cells: 

These cells are present in the neck region of the fundic 

glands. 

  

L.M: 

-They are low columnar cells with flattened basally 

located nuclei and apical secretory granules.  

-In Hx & E sections, they stain paler than the 

surrounding cells. 

 -By-special stains, the apical parts of the cells reveal 

the presence of mucinogen granules  



:) Enteroendocrine cellse 

-Are widely scattered among the exocrine cells of the 

gastric glands and throughout the intestinal tract.  

 

-These cells are called APUD (Amine Precursor 

Uptake Decarboxylation) cells which produce 

polypeptide hormone and hormone like substances. 

 

-They were initially recognized in histological sections 

by their ability to reduce silver salts and were formerly 

called argentaffin cells.                       

 

 



L.M: 

They are small, ovoid, or pyramidal cells.  

 E M: 

The granules of these cells are located infranuclear in 

position. Some of them reach the lumen of the gastric 

gland and are called open cells, while others do not 

reach the lumen and are called closed cells generally, 

these cells are most abundant in the antrum of the 

pylorus  



Types: 

There are at least 12 different types of cells, which 

produce about 20 gastrointestinal hormones, candidate 

hormones and neurotransmitters.  

1-One type of these cells secretes serotonin (a potent 

smooth muscle contracting agent).  

2-A second type of cells secretes enteroglucagone, 

which antagonizes the actions of insulin.  

3-A third type produces the hormone gastrin, which 

increases the gastric motility as well as secretion of 

both HCL by the parietal cells and pepsinogen by 

chief cells.  



4-A fourth type secretes somatostatin, which plays a 

local regulatory role among the cells that produce 

glucagon and gastrin  

5-The enteroendocrine cells secrete endorphin and 

encephalin which are morphine like substances..  

Pyloric glands 

Type:The pyloric glands are simple coiled tubular 

branched glands. They are located in the distal 4-5 cm 

of the stomach. The pits are deeper than those of the 

fundic glands.  

Length They extend for half of the thickness of the 

mucosa. 

 



Cells of the pyloric glands  

The glands contain only one type of cells that 

produce mucous.                                                   

   

L.M  

-The nuclei are flat and located basally.  

 - They contain mucinogen granules in the apical 

parts of the cells.  

The pyloric region of the human stomach 

contains enteroendocrine and parietal cells. 

 



Cardiac glands : 

These are compound tubular glands found near the 

esophageal orifice. They contain mucous cells, which 

are similar to those of pyloric region.  Some 

argentaffin cells arc present among the mucous cells.  

 



 b) Lamina   propria 

·        Is    formed   of   loose connective tissue 

containing, fibroblasts, scattered eosinophils, 

macrophages, and plasma. Small accumulations of 

lymphatic tissue occur in the pyloric region cells and 

mast cells.      

        

         Also, strands of smooth muscle fibers can be seen 

in the pyloric   region, that extend upward from the 

muscularis mucosa into the lamina propria. It is 

speculated that intermittent contraction of these muscle 

cells may slightly compress the mucosa, promoting 

discharge of secretion from its glands. 

 



 

(c: mucosa muscularisThe  

-Is formed of an inner circular and outer 

longitudinal layers of smooth muscles.    

-In some places there is an additional outer   

circular layer. 

-Strands of smooth muscle fibers extend from the 

inner circular layer between the glands to the 

surface. 

 

.   The submucosa:2 

It consists of a denser layer connective tissue 

with plasma cells, lymphocytes and eosinophils. It 

contains large blood vessels, nerves and 

lymphatics. 

 



:musculosa. The 3 

 

The musculosa of the fundus is formed of an Inner 

oblique, a middle circular and an outer longitudinal 

layers of smooth muscle fibers. In the pyloric region, 

the middle circular layer becomes thick to form the 

pyloric sphincter. 

 

Is formed of connective tissue layers . The serosa :4

with a single layer of endothelium derived from the 

peritoneal covering.  

 

 

 




