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Esophagus and Stomach: 

 

Before we discuss the Esophagus in particular, it would be useful to make a general plan of the 

digestive tract starting with the esophagus and ending in the large intestines 

 The mucosa is made of three layers: 

o The epithelium, the cell make-up changes depending on the structure 

o The lamina propria is made of loose irreg. CT 

o The muscularis mucosae is made of 2 layers of 

SMCs 

 The inner layer is circumferential and 

the outer layer runs in parallel with the 

organ  

 Cutting a cross section of the 

organ, the inner layer will be in 

long. section and the outer layer 

in cross section 

 This layer can vary in thickness 

 The submucosa is either loose or dense irreg. CT which can vary in thickness depending 

on the organ 

 The muscularis (not muscularis mucosa) is another layer contains 2 sublayers of SMCs 

o There is an inner circular and outer longitudinal layer, just like the MM 

(muscularis mucosae) 

o The stomach also contains a 3
rd

 layer, which is oblique 

 The last layer is the serosa, or the adventitia, which is dense irreg. CT (aw always) 

 Note that just like in any other system we studied, these components are not present 

everywhere 

 

The esophagus is the first component of the digestive 

tract we will look at after the oral cavity (we won’t 

discuss the pharynx) 

 Mucosa: 

o The epithelium is a nonkeratinized 

squamous stratified epithelium 

 This allows for the esophagus to 

be wet, allowing food to slide 

down easily 

o The lamina propria is loose CT 

o The muscularis mucosa is only ONE layer of 

longitudinal SMCs 

 This layer varies in thickness 

depending on how far down you go 

 The muscularis is the most dense in 

the esophagus in comparison to the 

entire digestive tract 

 Submucosa: 

o Dense irreg. CT 
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o Contains esophegeal glands, which are exocrine mucous secreting glands (i.e. 

secrete into lumen) 

 The ducts of these glands can be seen in the lumen 

 Their secretions help make the epithelial lining slippery to help food slide 

down 

 Muscularis: 

o Contains 2 layers of SMCs, an inner circular and an outer longitudinal layer 

 These layers can be distinctly 

seen by taking a cross section of 

the esophagus 

 Adventitia: 

o Dense irreg. CT 

o Surrounds the adventitia and continues 

all the way to the skin 

 Remember, we said most 

adventitias are continuous with 

one another  

 

The stomach is a segment of the digestive system which looks more like a bag than a tube. The 

main function of the stomach is to add an acidic fluid (pH of 

2.0) into food, turning it into a viscous mass called chyme 

 The acidic nature helps activate certain enzymes which 

are only active in acid. These enzyme help break down 

food into chyme 

 The stomach also secretes an intrinsic factor which is 

crucial to the absorbance of the vitamin B12 

 The stomach also produces hormones such as gastrin 

o This is the only one we need to remember, 

although the stomach secretes around 12 

hormones 

 

The layers of the stomach are as follows: 

 Mucosa: 

o The epithelium is a simple columnar 

epithelium with secretory mucous cells 

 This epithelium infolds to form 

gastric glands with two 

regions: the pit and the gland 

 These folding allow to 

increase the surface 

area of the stomach, 

helping digestion of 

food occur faster 

 The pit is composed of surface 

mucous cells 

 The gland section can be divided into the neck and the base 

SS = stratifies squamous (epithelium) 

D = duct of esophegeal gland 

GL = secretory portion of the esophegeal gland 
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 The neck is composed of mucous neck cells, parietal cells and 

argentaffin cells 

 The base is composed of parietal cells, zymogenic cells and 

argentaffin cells 

o The lamina propria is made of loose irreg. CT 

 The LP also travels into the space left by epithelial projections, filling the 

pit and gland regions with CT 

o The muscularis mucosa is made of 1layer of longitudinal SMCs 

 The submucosa is made of dense irreg. CT 

o There are NO glands in the stomach submucosa (no need for lubrication), 

allowing you to tell is apart from the esophagus 

 The muscularis is made of 3 layers of SMCs, instead of the normal 2 

o The inner layer is oblique 

o The middle layer is circular   

o The longitudinal 

 The serosa is made of dense irreg. CT resting on a layer of mesothelial cells 

o This surrounds the whole stomach 

 People used to think that spicy food caused ulcers because of acid erosion. This 

assumption was disproved by 2005 Nobel prize winners Barry Marshall and Robin 

Warren, who discovered that a specific bacteria was responsible for eating through the 

layers, not acid 

 

The stomach can be divided into 4 regions. There regions 

have different ratios of pit to gland in the mucosa 

 The cardia is a 1cm region which connect the 

stomach to the esophagus 

o The pit to gland ratio is roughly 1:1 

 The fundus is a region right below the cardia 

o The pit to gland ratio is also 1:1 here (we 

won’t need to differentiate between these 

sections) 

 The pyloric region is at the bottom of the stomach, 

around 4cm long, and connects the stomach to the 

small intestines 

o The pit to gland ratio here is 2:1 (more pits) 

 The body of the stomach is the gastric regions 

o The pit to gland ratio here is 1:3 to 1:4 (more 

glands) 

 

 Pyloric Gland 
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There are 4 types of cells in the gland region of the mucosa: 

 The surface mucous cell, located in pit region only, secrete contents into the stomach 

lumen which help protect the stomach lining from 

its acidic contents 

o They form a thick, viscous gel-like coat 

which surrounds the epithelial surface 

 This secretion is high in bicarbonate 

concentration, which reacts with H
+
 

in the stomach to create a buffer 

o These cells contain very dark staining 

granules which contain glycoproteins which 

gives the mucous secretion a cloudy 

appearance 

o The apical region of the cell contains microvilli 

to increase surface area and tight junctions to 

prevent leaking 

 The mucous neck cell, located in the neck region of the 

gland, secrete a less viscous liquid which also helps 

create a surface buffer to protect the epithelial lining 

Surface mucous cells 

~2:1 pit to gland ratio 

Much more gland than pit 
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o This secretion cannot be as thick because a thick gel would clog up the very 

narrow foldings in which these cells reside 

o These cells also have microvilli and tight junctions to prevent leaking 

o The secretory granules aren’t as dark because they don’t contain as high a 

concentration of glycoproteins as surface mucous cells 

 The parietal cells, located all over the gland region, are fried egg shaped cells which 

secrete HCl and the intrinsic factor (for vitamin B12 absorption) 

o These cells contain infoldings, called canaliculi, as well as plenty of microvilli to 

help increase surface are of the cell 

o They entire cell is surrounded by a basement 

membrane 

 Prevents leaking 

o They secrete HCl, which gives stomach acid its 

acidity, and the intrinsic factor, which is 

responsible for vitamin B12 absorption 

 Vitamin B12 is important for DNA 

synthesis 

o Atrophic gastritis is an autoimmune disease 

that attacks the parietal cells, leading to a decreased level of intrinsic factor 

 This can cause pernicious anemia, which is characterized by ineffective 

maturation of red blood cells 

o It is also called the oxyntic cell 

o Parietal cells also undergo a carbonic anhydrase reaction which allow them to 

produce HCl and secrete it into the stomach lumen 

 Carbon dioxide comes in the basal side of 

the cell and reacts with water in the 

cytoplasm 

 This creates the carbonate anion and a proton 

 The carbonate ion is pumped out of the cell 

while chloride ions are pumped in 

 The chloride ions form HCl with the proton 

and leave the cell on the apical side to enter 

the stomach lumen 

 Zymogenic cells, also called chief or peptic cells, make 

enzymes which break down food 

o It is located only in the base region of the gland 

o These cells also contain apical tight junctions and 

microvilli 

o The secretory granules in these cells contain 

pepsinogen, which digests proteins, and lipase, 

which digests fats 

 Pepsinogen turns into pepsin, the active 

form of the enzyme, once it’s in the 

stomach acid 

o They are very dark staining cells, they look dark 

purple 
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 The last type of cell is the argentaffin cell, which is different from the others because it 

secretes its liquid THROUGH THE BM and not into the lumen (i.e. endocrine secretion) 

o Located at the base, because their secretion goes through the base 

o That’s why this cell is also called the entero-endocrine cell 

o It secreted hormones which regulate 

gastric functions, as well as food 

breakdown and digestion 

 These hormones include: 

 Gastrin 

 Seratonin 

 Histamine 

 VIP 

 Glucagon 

 Somastotatin 

o This contains contain many secretory 

granules, called argentaffin granules, which are filled with these hormones 

 Many of these secretory release their granules through the BM, and not 

into the lumen 

o The apical (towards lumen) side also contains a single layer of cells which have a 

tiny opening at the lumen 

o These cells are only visible by silver staining, hence their name 

 So we won’t see them in any slides. just know that they’re there 

 

 

 
 

 

 

 

Surface mucous cells 

Zymogenic cells 

Stains very dark 

Pit 

Gland 

Hard to see mucous neck cells 

Neck Base 

Parietal cell 

Zymogenic cell 

Stem cells are present in 

the base 

They can differentiate 

into any of these cells 


