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Introduction to GI Histology: (Slide #1) 

       In total we will be taking 3 lectures of histology regarding the GI. This 

lecture will be about the oral cavity and the salivary glands, the 2nd lecture 

will be about the small and large intestine, and the 3rd lecture will be about 

the liver, gull bladder, and pancreas. Other than these theory lectures, we 

must have practical as well to explain the structures. The histology lab will 

be open every Thursday from 8am till 1pm, any student can go and see the 

slides they wish to see and there will be no attendance because the exam 

will be based on pictures either from the lecture or from the practical.  

 Objectives of GI Histology (Slide #2) 

1) Describe the cells of the GI tract and their function. 

When we say cells we notice that the lining is epithelium for the GI 

tract. The upper GI is stratified squamous non-keratinized. In regards to the 

stomach, small intestine, and large intestine the cells transform into simple 

columnar cells. We also notice that we see goblet cells after the stomach the 

more distally we go, the more goblet cells we see in the GI tract.  

So we notice there are types of cells, some are for protection, absorption, or 

secretion.  

2) Describe the histological features of each part of the GI tract. 

      Regarding the histology of the GI tract, we said we have alimentary tract 

and associated organs.  

Alimentary tract : is a tube that has a lumen, and therefore the wall of the 

lumen consists of 4 layers : (from internal to external)  

 Mucosa 

 Submucosa  

 Muscular layer (muscularis externa) 

 adventitia /serosa  
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We will talk about these layers in details but for now there are some things 

that are different regarding these layers you should know: 

The mucosa is different depending on where in the GI tract it is: 

           For example, in the oral cavity, the pharynx, and the esophagus the 

mucosa is stratified squamous non-keratinized, and the main function for it 

is protection from the bolus.  

However, when we reach to the stomach the mucosa transforms into simple 

columnar epithelium and it has a layer called lamina propria, which is loose 

connective tissue and it is filled with glands. Why? Because the stomach has 

an important function, which is digestion, so we notice that the lamina 

propria contains gastric glands.  

If we keep moving to the small intestine we find that the function is now 

mainly absorption, so we notice that the line of epithelium stays simple 

columnar epithelium but now it has goblet cells. We also notice that the 

duodenum (the 1st part of the small intestine) has glands in the submucosa 

other than the lamina propria. Why? Because the duodenum receives acidic 

chime from the stomach so it needs these glands to neutralize the chime and 

prevent peptic ulcer by secreting alkaline secretion. To sum up : 

 

 Oral cavity , 
pharynx and 
esophagus  

Stomach Small intestine 
and duodenum   

Lining mucosa  stratified 
squamous non-
keratinized 
epithelium 

simple columnar 
epithelium 
+lamina propria 

simple columnar 
epithelium with 
goblet cells 

Unique features     lamina propria 
contains gastric 
glands 

the duodenum  
has glands in the 
submucosa 

Function  protection from 
the bolus 

digestion Absorption  
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3) Differentiate between different parts of the GI tract.  

    In the GI tract, we will take the oral cavity, esophagus, stomach, 

duodenum, jejunum, ilium, large intestine (colon), appendix, and rectum. All 

of these are different in histology.  

4) Appreciate the histopathology of the GI tract. 

       We must know the normal histology of the GI tract in order to know the 

pathology of it; because the pathology is changing in the normal histology. 

So without knowing the normal histology you cannot know the pathology 

    The pathology is referring to different diseases that infect the GI tract. For 

example, in the liver we might have liver cirrhosis , we see changes in the 

hepatocytes.  

5) Describe the histological basis of some clinical problems.  

So we will study some of the clinical problems, like stomach cancer, so this 

cancer changes the shapes of the cells and these cells will transform. The 

ulcer in the stomach can be peptic ulcer, or cancerous ulcer and both of 

them are different regarding their pathology.  

 GI tract basic structure and function: (Slide #3) 

    So, as we mentioned the digestive tract is made up of the oral cavity, the 

esophagus, the stomach and all the way to the anal canal and the we have 

associated organs like the salivary glands, liver, and the pancreas. 

      Also we know that the function of the GI system is digestion and then 

absorption.  

     Digestion:  all the digested material that starts as bolus in the oral cavity 

descends until it reaches the stomach. In the stomach there will be secretion 

of enzymes and HCL and the bolus will transform into acidic chime. After it 

gets released to the duodenum, the duodenum resumes the digestion 

because it receives the bile duct and the pancreatic duct, which are 

responsible for secretions that digest fat. 
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      After this we will have absorption to simple material. Therefore, proteins 

at the end of digestion are transformed into amino acids, fat is transformed 

to fatty acid, and carbohydrates are transformed into glucose. When amino 

acids, fatty acids, and glucose are absorbed they go into the portal 

circulation to the liver. They must go to the liver. Metabolism, storage of 

glycogen, and formation of hormones and enzymes all happens in the liver. 

Also, we have vitamins and minerals that also get absorbed and go to the 

liver.  

 General Structure of the Digestive Tract (Slides 4-6) 

 

    The entire gastrointestinal tract presents certain common structural 

characteristics, it is a hollow tube composed of a lumen whose diameter 

varies, surrounded by a wall made up of four principal layers: the mucosa, 

submucosa, muscularis, and serosa. 
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1-Mucosa (mucous membrane) 

    The picture above is a section in the small intestine and we notice that we 

have a lumen and a wall. The wall has layers, and the 1st layer is the mucosa, 

the mucosa has 3 layers: 

-lining mucosa (lining of the epithelium), We must know the type of 

epithelium.  

- lamina propria : loose connective tissue rich in blood and lymph vessels 

and smooth muscle cells, sometimes also containing glands and lymphoid 

tissue. it contains villi in the small intestine to increase surface area. 

- muscularis mucosa , and it is 2 or 3 smooth muscles that help in giving the 

shape of the mucosa.  

2-Submucosa  

      After this I see the submucosa, and this layer is a dense connective tissue 

and it has lymphatic vessels and blood vessels. The submucosa as well has 

plexus of nerves called Meissner’s plexus, it is autonomic plexus system 

meaning it has sympathetic and parasympathetic, The parasympathetic is 

important because it is the secretomotor for the glands. 

Two organs in the GI tract contain glands in the submucosa: the esophagus 

and duodenum. 

3-Muscularis Externa  

    This layer is divided into two sublayers according to the main direction the 

muscle cells follow: 

-inner circular layer, the fibers are circular surrounding the lumen. 

-outer longitudinal layer  

     Between them there is a plexus of nerves called Myenteric/Aurebach’s 

nerve plexus. This plexus is responsible for the contraction and movement 

of the intestine and it may have a secretomotor innervation to the gland 

that is in the wall of the mucosa and submucosa.  
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4-Adventitia/Serosa 

    It’s a thin layer of loose connective tissue, rich in blood and lymph vessels 

and adipose tissue, and a simple squamous covering epithelium 

(mesothelium). 

What is the difference between serosa and adventitia? 

Any organ that is covered by peritoneum is serosa, and if it is not covered by 

peritoneum instead covered by connective tissue, then it is adventitia.  

 Basic mucosal forms in the GI tract: (Slide #7) 

   To make it easier to understand histology, it’s better to relate the 

structure to it’s function, the functions of GI tract are:  

1-Protective  

Now to tie the histology to the function, I find that in the GI tract I have a 

protective action meaning that the lining epithelium is stratified squamous 

epithelium and it is found in the oral cavity, pharynx, esophagus, and anal 

canal.  

Why the anal canal? 

 Because the anal canal has the stool and the feces, which is hard and might 

injure the mucosa so I need stratified squamous epithelium for mitosis and 

regeneration.  

2-Secretory  

Here I notice for example in the stomach tubular glands, because of the 

secretion of gastrin, pepsinogen, HCL, and mucus. All these are from the 

lining of the simple columnar epithelium of the stomach where there are no 

goblet cells but it has gastric gland in the lamina propria of the mucosa.  
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3-Absorptive  

   Absorption takes place mainly in jejunum and ilium. So the mucosa is 

arranged in fingerlike projections called vili with intervening short glands 

called crypts of Lieberkuhn, that is typical for the small intestine.   

However, The duodenum in the small intestine is the only one that has 

glands in the submucosa (Brunner’s Gland) whose function is to secrete 

alkaline secretion to neutralize the acidic chime of the stomach.  

4-Absorptive/Protective 

   The function of the large intestine is absorption and protection. It absorbs   

water and electrolytes, and protects it self against formation of feces, so the 

mucosa is arranged into closely packed tubular glands specialized for water 

absorption and mucus secreting goblet cells. 

 Oral Cavity (Slide #8) 

       The oral cavity is covered by the lips anteriorly, each lip is divided into 3 

regions according to it’s structure and function : 

1- external layer: it is a skin (stratified squamous keratinized epithelium) 

with sebaceous, sweat glands, and hair follicles. 

 2- internal layer: it is stratified squamous non-keratinized and it has labial 

glands. 

3- transitional zone: it is the red area between the internal and external 

layer, and it is a modified skin.  

Note: In this modified skin, we have no hair follicles, no sebaceous glands, 

and no sweat glands, It is red because it contains blood vessels and large 

number of nerve terminals making it a sensitive region. 

    The soft palate has an upper and lower surface. The upper surface follows 

the nasal cavity and therefore the epithelium is respiratory meaning it is 

pseudostratified ciliated columnar epithelium. The lower surface follows the 
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oral cavity meaning it would be stratified squamous non-keratinized 

epithelium.  

 Tongue (Slide #9 +10)  

The tongue is a striated muscle, and it has a dorsal surface and a lower 

surface, It can be divided to 2 halves by a midline; also can be divided by 

anterior 2/3 and posterior 1/3. 

The anterior 2/3 has taste buds or called lingual papillae: 

 Circumvallate papillae are for bitter taste. 

 Fungiform papillae that look like mushrooms in shape 

 Filiform papillae that are present on the edges and the dorsum and 

they are the most numerous in number.  
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    All of this is in the mucosa. The dorsal surface of the mucosa is stratified 

squamous para-keratinized and it has papillae. The lower surface is stratified 

squamous non-keratinized and it has soft mucosa. The tongue itself is 

known as striated muscle.  

 Papillae(slide #11-15) 

   Papillae are elevations of the oral epithelium and lamina propria that 

assume various forms and functions. There are four types: 

 Filiform Papillae 

 Fungiform Papillae (mushroom in shape) 

 Circumvallate papillae 

 Foliate Papillae, not found in humans, only in animals.  

  The fungiform and the circumvallate are the ones that contain the taste 

buds. The filiform does not contain taste buds. So, when dissolving of 

materials occurs it goes to the taste buds in the fungiform and circumvallate. 

If we took a section from the taste buds, we will find that it is made up of 

cells. What are the cells of the taste buds? 

1-There are supporting cells on the edges (sustentacular cells).  

2-In the middle we have taste cells, called bipolar cells. Bipolar meaning it 

has 2 poles one has small nerves and the other has the nerve fiber (afferent 

nerve fibers) which is responsible for smell sensation. It leaves from the 

taste bud to transfer the taste via the chorda tympani of the facial nerve.  

3-Towards the base, we have stem cells (basal cells) responsible for mitosis 

or regeneration.  
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 Circumvallate Papillae 

In the picture, it is a longitudinal 

section, so the groove around 

the vallate papillae looks like it 

is next to it, but in reality the 

groove is surrounding the 

whole papillae. The nerve 

supply is the glossopharyngeal 

nerve they are from 7-12 in 

number and in the grooves, we 

see von Ebner’s gland and it is a 

serous gland and it helps in 

dissolving material for the taste.  

   Other small mucus salivary glands are distributed in the oral cavity. There 

are labial and lingual glands. 

 Salivary Glands (Slide #16+20)  

In oral cavity, we have minor and major salivary glands.  

   Major glands are the parotid, the submandibular, and the sublingual. What 

is the difference in the secretion of each gland?  The parotid is mostly 

serous, the submandibular is mixed, and the sublingual is mostly mucus 

secretion.  

     Now any salivary glans from the major, is surrounded by connective 

tissue capsule, except for the parotid that has 2 capsules; an outer and an 

inner capsule. This is why when the parotid glands gets infected and 

enlarged, we see severe pain associated with the swelling of the parotid 

gland because there is no space for enlargement due to the presence of the 

capsule. 
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   On the other hand, the submandibular and sublingual have a thin capsule 

around them. What is the function of the capsule? It divides the gland into 

lobes and lobules.  

The lobe is larger than the lobule, and between them we have connective 

tissue that delivers the blood and nerve supply and contains ducts.  

Why do we need the ducts?  

In order to have all the secretions drains into 1 large duct that opens in the 

cavity. So secretions in the beginning start in small ducts in the lobule, then 

between the lobes, then to the main duct that opens in the oral cavity.  

Notice this picture : 

 

   This is a section in a major gland. First, we notice that the gland is made up 

of acini. What is acini? It is a group of secretory cells.  

  So group of cells are lined up next to each other and have a lumen in the 

middle between them where the small duct begins. So all the secretions 

from the cell collect in the small duct. 

 



12 

-What is the difference between serous and mucus acinus?  

Serous Acinus: 

    We notice that the serous acinus has a small lumen and the nucleus is 

rounded and it is central but closer to the base. Also, the type of secretion 

is serous and the apex has zymogenic granules, and the base is basophilic. 

   Also, there are myoepithelial cells (A.K.A basket cells) to push the 

secretion towards the lumen and these myoepithelial cells are under the 

cells. The function of myoepithelial cell is contraction in order to push the 

secretions towards the lumen. The boundaries are undefined between the 

cells.  

Mucus Acinus: 

     The nucleus is flattened and basal, the lumen is wider, the boundary 

between the cells is clear. The secretion is mucus, so it shows as vacuoles in 

the cytoplasm or foamy appearance.  

Note: Some of the serous secreting cells overlap 

with mucus cells. They are then called serous 

demilune. This is found in mostly mixed glands. So 

it is not found in the parotid gland because it is 

mostly serous. However, it can be found in the 

sublingual even though the sublingual is mostly 

mucus, but the submandibular gland is the most 

gland that contains demilunes.  

 The ducts system: (Slide #21+23)   

       Now lets talk about the ducts. Each one of the acini opens in an 

intercalated duct. The intercalated duct has a simple cuboidal epithelium 

surrounding the lumen in the midline. 

     The number of cells will be 5-7 cells. Sometimes even 3-4 cells. Why? 

Because the lumen is small and it is inside the acini and exits from the acini. 
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    Several of these short intercalated ducts join to form striated ducts. It is 

called striated because the basement membrane has striation. It contains 

rough endoplasmic reticulum and RNA on the base and the lumen is large 

and the cells are simple columnar epithelium. 

Note: Intercalated and striated ducts are also called intralobular ducts 

because of their location within the lobule. 

   Notice the difference between the cells of the intercalated and large duct. 

The intercalated duct has simple cuboidal epithelium whereas the large duct 

has simple columnar epithelium.  

   The striated ducts of each lobule converge and drain into ducts located in 

the connective tissue septae separating the lobules, where they become 

interlobular, the duct in the interlobular is larger and it becomes stratified 

cuboidal and stratified columnar.  

The interlobular or excretory duct are initially stratified cuboidal or stratified 

columnar and towards the end, the end of them is stratified squamous non-

keratinized, As for the parotid duct, it is outside the gland and it is stratified 

squamous epithelium. 

The vessels and nerves of the glands are located in the connective tissue 

between the lobes, with its autonomic nerve fibers, parasympathetic and 

sympathetic.  

 The Parotid Gland (Slide #24) 

Now if we were to look at a section of the parotid gland, 

we will see that most of it contains serous acini made of 

serous cells. Also, we see a striated duct that is large and 

has a lumen and the cells are simple columnar epithelium 

and they are as much as 10 cells. Whereas the intercalated 

is a smaller duct and the epithelium is simple cuboidal and the cells reach to 

about 5 or 6 cells.  
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 The Submandibular/Submaxillary Gland (Slide #25) 

This gland has both mucus and serous. We see that the mucus shows as 

foamy appearance or vacuoles. It has a large lumen and distinct boundaries. 

The serous has undefined boundaries and the it has zymogenic granules in 

the apex. The nucleus in the mucus is basal.  

Now as for the serous demilune, does a cap on the serous and it is seen here 

because this is a mixed gland. The striated duct is also there.  

 The Sublingual Gland (Slide #26) 

   Most if this gland is mucus and therefore it shows that all of the ones in 

the picture are mucus acini, with a wide lumen. We can find serous but it is 

very minimal. The membrane of the sublingual gland is very thin because it 

is located under the tongue and the mucosa is soft.  

 Minor Salivary Glands (Slide #27) 

     The minor salivary glands are not capsulated and they are found in the 

oral cavity. Ex: On the lips, we call it labial glands.  

       It has small groups of cells conducted to the oral cavity by short ducts. 

While in major glands we have main ducts. Most of the salivary glands are 

mucus. The serous glands that are located in the oral cavity are the ones 

that are related to the tongue and it is called von Ebner’s gland and this 

gland has a duct that open in the cleft of the circumvallate papillae.  

   The lymphocytes aggregate and absorb within the minor salivary glands 

and are associated with IgA secretions. Immunity in regards to lymphocytes, 

the more we go distally, the more lymphocytes. They are found numerously 

in the small intestine and in the ilium where they form something called 

Peyer’s Patches. For example, in the appendix we find around the lumen 

large number of lymphatic nodules.  

 



15 

To summarize this lecture, we can say: 

    The GI tube, the upper and lower cavity, along with pharynx and 

esophagus all have different lining of epithelium than the stomach which is 

simple columnar epithelium without goblet cells. After that the small 

intestine along with the large intestine has the lining of epithelium is simple 

columnar and goblet cells. And remember the more distally I go, the more 

goblet cells I see, especially in the colon because this is where I see the hard 

material that needs lubrication. However, we reach the anal or rectal canal, 

the epithelium goes back to stratified squamous non-keratinized.  

 

-Sheet is finally over- 

 

*Please refer to the slides  

*Extra information in the slides will be discussed in the lab, anatomy or 

physiology.  

- Sorry for any mistakes and good luck  


