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H13   Objecves

When you have learned he maerial presened here, you will be able o:

· describe he basic srucural organizaon o he walls o he gasroinesnal rac.

· describe he hisological eaures ha disnguish he esophagus and somach.

· describe he srucure o gasric glands and pis.

· describe he unconal signicance o he cells ha make up he epihelium lining he 
somach.
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H13   Componens o he Digesve Sysem

The digesve sysem can be subdivided ino 
he digesve rac and accessory organs. 

The digesve rac consis o:

• he oral caviy

• pharynx

• esophagus

• somach

• small inesne

• large inesne

H13 & H14 will discuss he esophagus, 
somach, small and large inesne.

The accessory digesve organs are he:

• salivary glands, eeh and ongue

• liver

• gall bladder

• pancreas

H15 will discuss he liver, gall bladder and 
pancreas.
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H13   Srucural Organizaon o he Digesve Trac

The basic hisological srucure o he esophagus, somach, small and large inesne is he same.

Each consiss o our layers. From he lumen ouward, hese are he:

1. mucosa or mucous membrane

2. submucosa

3. muscularis exerna

4. serosa OR advena
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Mucosa

The epihelial componen o mucous 
membranes varies along he lengh o 
he digesve rac. I may be simple or 
sraed, i may be squamous, cuboidal 
or columnar. I oen orms glands. 
Whaever is srucure, i is suied o he 
uncon o is locaon. 

The LP is loose CT; i conains blood 
vessels (BVs), nerves (Ns) and lymphacs 
(Ls). Because is overlying epihelium is 
he only hing separang i rom he 
lumen, and hereore he harsh ouside 
world (and is pahogens), he LP is oen 
heavily inlraed wih lymphocyes 
and plasma cells.

The muscularis mucosa is composed o 
wo hin layers o smooh muscle, inner 
circular and ouer longiudinal.

Remember: mucous membranes line inernal suraces ha open o he ouside o he body. 
A mucous membrane consiss o an epihelium and is underlying CT layer, he lamina propria (LP).

J15-2
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Submucosa

The submucosa also conains a 
submucosal (Meissner’s) nerve 
plexus consisng o 
parasympahec (PSy) neuronal 
cell bodies and sympahec (Sy) 
posganglionic bres. These bres 
conrol he secreon o he 
mucosal and (i presen) 
submucosal glands, as well as he 
moliy o he mucosa via he 
muscularis mucosa.

In he esophagus and duodenum 
only, submucosal, mucous-
secreng glands are presen.

J15-2

The submucosa is loose CT conaining blood and lymphac vessels. These are he paren vessels 
o hose in he LP o he mucosa. 

Acknowledgements



Menu

Start

H13 Histology of the Esophagus and

Stomach

The Digestive Tract

2. Objectives

3. Components of the Digestive

System

4. Structural Organization of the

Digestive Tract

5. The Enteric Nervous System

6. The Histology of the Esophagus

7. An Overview of the Esophagus

8. Mucosa of the Esophagus

9. Submucosa of the Esophagus

10. Muscularis Externa of the

Esophagus

11. Adventitia of the Esophagus

12. The Histology of the Stomach

13. An Overview of the Stomach

14. The Serosa, Muscularis Externa

and Submucosa of the Stomach

15 The Mucosa of the Stomach

Search...

H13 The Histology of the Esophagus and Stomach

  NEXTPREVIOUS

H13   Srucural Organizaon o he Digesve Trac

The basic hisological srucure o he esophagus, somach, small and large inesne is he same.

Each consiss o our layers. From he lumen ouward, hese are he:

1. mucosa or mucous membrane

2. submucosa

3. muscularis exerna

4. serosa OR advena

4

J15-2

Muscularis Exerna

Segmenaon kneads he luminal 
conens, mixing i wih glandular 
secreons rom he gu wall.

Perisalsis has direconaliy; hese 
wave-like conracons propel he 
luminal conens along he lengh 
o he gu ube.

Beween he muscle layers is he 
myeneric (Auerbach’s) nerve 
plexus, which, like he submucosal 
plexus, conains PSy neuronal cell 
bodies and Sy posganglionic bres. 
I conrols he moliy o he gu 
wall, as described above.

BVs and Ls are also presen 
beween hese layers o muscle. J15-2

The muscularis exerna usually consiss o wo layers o smooh muscle. They are hick, as compared o 
he muscularis mucosa. Like he muscularis mucosa, he inner layer is arranged circularly, he ouer 
layer longiudinally. Their coordinaed conracon causes segmenaon and perisalsis. 
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Serosa or Advena

Thus, digesve organs acing he 
perioneal caviy are covered by serosa.

A mesenery consiss o loose CT, 
adipose, BVs, Ns & Ls sandwiched 
beween wo layers o serous 
membrane. They aach inraperioneal 
organs o he body wall.

Porons o he digesve rac ha do no 
ace he perioneal caviy are covered by 
an advena, a layer o loose CT ha 
connecs he organ o adjacen srucures. 
An example is he esophagus in he 
poserior mediasnum, or he 
anal canal in he perineum. J15-2

Serous membranes line body cavies; i.e. hey line inernal suraces ha DO NOT open o he ouside o 
he body. They consis o loose CT and adipose, wih BVs, Ns and Ls, covered by  mesohelium    . Serous 
membranes in he perioneal caviy are called perioneum    . On he surace o an abdominal organ is 
visceral perioneum. Lining he wall o he 
perioneal caviy is parieal perioneum.
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H13   The Eneric Nervous Sysem

Because i uncons auonomously, he eneric nervous sysem can be considered a 
hird division o he nervous sysem, separae rom he somac and auonomic sysems. 
I is locaed in he walls o he digesve rac. The eneric nervous sysem is derived 
rom neural cres cells, as are sympahec ganglia and he adrenal medulla. 

5

G1.049

The eneric nervous sysem consiss o he myeneric and submucosal 
plexuses, he bres ha connec hem and he bres ha innervae 
he ssues o he gu wall. I conrols gu moliy, secreon, and 
vascular one. The eneric nervous sysem uncons auonomously 
o conrol acviy wihin and beween regions o he gu. I does, 
however, receive inpu rom, and is modulaed by, he 
auonomic nervous sysem. Gu moliy and secreon 
are increased and decreased, respecvely, by 
parasympahec and sympahec inpu.

Sensory inormaon rom he gu wall eeds 
back o he CNS. Along mos o he lengh o he 
gu, visceral pain is conduced cenrally wih 
sympahec eerens. Homeosac eedback 
ravels wih parasympahec eerens.
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The Hisology o he Esophagus
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H13   An Overview o he Esophagus

The esophagus, you’ll recall rom gross anaomy, is a muscular ube abou 25 cm long. I begins a he 
upper esophageal sphincer     , is largely locaed in he poserior mediasnum, and passes hrough he 
esophageal hiaus o he diaphragm o ener he perioneal caviy. I ends a he lower esophageal / 
cardiac      sphincer. Is uncon is o convey ood rom he pharynx o he somach.

7
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H13   Mucosa o he Esophagus 8

J15-12

Barre’s EsophagusI
N
F
O

In Barre’s esophagus, he 
sraed squamous nonkeranized 
epihelium is replaced by he 

simple columnar epihelium ypical 
o he somach. This ransormaon 
occurs in response o chronic 
mucosal damage due o 
gasroesophageal reux disease 
(GERD). A major sympom is a 
burning pain called hearburn. I 
carries wih i an increased risk o 
esophageal cancer.

The mucosa o he esophagus includes sraed squamous nonkeranized epihelia, which proecs is 
luminal surace rom abrasion. Like he skin, i conains Langerhans cells, APCs ha deec angen in 
ingesed ood. As seen in he accompanying image, he esophagus is highly olded when collapsed, bu i 
unolds o accommodae he passage o a bolus o ood during swallowing. Esophageal cardiac glands     
are mucous-secreng glands o he LP, he ducs o which open ono he luminal surace. They are 
abundan a boh ends o he esophagus, bu sparse in he 
middle. The mucous hey produce lubricaes he 
luminal surace o he esophagus, easing he passage 
o ood and proecng he epihelial surace.
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Barre’s EsophagusI
N
F
O

In Barre’s esophagus, he 
sraed squamous nonkeranized 
epihelium is replaced by he 

simple columnar epihelium ypical 
o he somach. This ransormaon 
occurs in response o chronic 
mucosal damage due o 
gasroesophageal reux disease 
(GERD). A major sympom is a 
burning pain called hearburn. I 
carries wih i an increased risk o 
esophageal cancer.

The mucosa o he esophagus includes sraed squamous nonkeranized epihelia, which proecs is 
luminal surace rom abrasion. Like he skin, i conains Langerhans cells, APCs ha deec angen in 
ingesed ood. As seen in he accompanying image, he esophagus is highly olded when collapsed, bu i 
unolds o accommodae he passage o a bolus o ood during swallowing. Esophageal cardiac glands     
are mucous-secreng glands o he LP, he ducs o which open ono he luminal surace. They are 
abundan a boh ends o he esophagus, bu sparse in he 
middle. The mucous hey produce lubricaes he 
luminal surace o he esophagus, easing he passage 
o ood and proecng he epihelial surace.

This hisological image o he 
esophagus has been zoomed 
in o highligh he mucosal 
layer.

As menoned beore, he 
epihelial layer o he mucosa 
is composed o sraed 
squamous non-keranized 
epihelia (SS). 

Wihin he lamina propria (LP) o he mucosa can be ound Langerhans cells and cardiac glands (no 
shown). The muscularis mucosa (MM), composed o wo layers o smooh muscle can be seen deep 
o he lamina propria.
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H13   Submucosa o he Esophagus 9

The submucosa o he esophagus is remarkable due o he presence o mucous-secreng submucosal or 
esophageal glands     , he secreons o which lubricae and proec he esophageal wall. Unlike he 
esophageal cardiac glands, which are largely resriced o he wo ends o he esophagus, he 
submucosal glands are presen hroughou is lengh. 

Also presen in he submucosa are clinically signican vascular and lymphac plexuses, as well as he 
submucosal (myeneric) plexus o nerves     .

Esophageal VaricesI
N
F
O

Poral-sysemic anasomoses connec veins o he hepac poral sysem, which drains blood rom 
he digesve rac o he liver, o sysemic veins, which drain blood direcly o he IVC or SVC. One 
such poral-sysemic anasomosis occurs beween he somach and he disal esophagus.

The somach normally drains o he hepac poral vein. The disal esophagus normally drains via he 
azygous sysem o veins o he SVC. The somach and disal esophagus are conneced by a poral-sysemic 
anasomosis.

Wih hepac poral hyperension, as may occur in cirrhosis o he liver secondary o alcoholic liver 
disease or viral hepas, veinous blood is divered rom he somach o he submucosal venous plexus o 
he disal esophagus. In response o he increased venous pressure, esophageal veins dilae (esophageal 
varices), and may rupure and hemorrhage, a poenally lie-hreaening siuaon.
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H13   Submucosa o he Esophagus 9

The submucosa o he esophagus is remarkable due o he presence o mucous-secreng submucosal or 
esophageal glands     , he secreons o which lubricae and proec he esophageal wall. Unlike he 
esophageal cardiac glands, which are largely resriced o he wo ends o he esophagus, he 
submucosal glands are presen hroughou is lengh. 

Also presen in he submucosa are clinically signican vascular and lymphac plexuses, as well as he 
submucosal (myeneric) plexus o nerves     .

Esophageal VaricesI
N
F
O

Poral-sysemic anasomoses connec veins o he hepac poral sysem, which drains blood rom 
he digesve rac o he liver, o sysemic veins, which drain blood direcly o he IVC or SVC. One 
such poral-sysemic anasomosis occurs beween he somach and he disal esophagus.

The somach normally drains o he hepac poral vein. The disal esophagus normally drains via he 
azygous sysem o veins o he SVC. The somach and disal esophagus are conneced by a poral-sysemic 
anasomosis.

Wih hepac poral hyperension, as may occur in cirrhosis o he liver secondary o alcoholic liver 
disease or viral hepas, veinous blood is divered rom he somach o he submucosal venous plexus o 
he disal esophagus. In response o he increased venous pressure, esophageal veins dilae (esophageal 
varices), and may rupure and hemorrhage, a poenally lie-hreaening siuaon.

This hisological image o he 
esophagus has been zoomed in o 
highligh he submucosal layer.

Submucosal or esophageal 
glands (E.G.) can be seen. 
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H13   Muscularis Exerna o he Esophagus 10

The muscle o he pharyngeal wall is sriaed. 
The muscle o he somach wall is smooh. The 
muscle o he esophagus ransions rom 
sriaed o smooh along is lengh. The 
proximal 1/3 is sriaed, he middle 1/3 is a 
mixure o sriaed and smooh, and he disal 
1/3 is smooh muscle.

The inner muscular layer is circular (IC) and he 
ouer muscular layer is longiudinal (OL). 
During swallowing, coordinaed conracon o 
hese layers causes perisalc waves o propel 
ood oward he somach. Despie he ac ha 
he muscle o he proximal esophagus is 
sriaed, is conracon during swallowing is 
reexive, and hereore involunary, as is ha 
o he smooh muscle.

Beween he wo layers o muscle is he 
myeneric (Auerbach’s) plexus and vascular 
and lymphac plexuses     .
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This hisological image o he esophagus has been 
zoomed in o highligh he muscularis exerna.

An inner circular layer (IC) and ouer longiudinal 
layer (OL) o muscle can be seen. Noe: his secon 
was aken in he middle 1/3 o he esophagus, so boh 
smooh and skeleal muscle can be seen. Beween he 
wo layers is he myeneric (Auerbach’s) plexus (MP). 
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Along mos o is lengh, he esophagus is locaed in he poserior mediasnum. Here i is surrounded by 
an advena composed o loose CT which anchors he esophagus direcly o surrounding srucures. The 
advena is rich in vascular and lymphac plexuses.

The shor lengh o he esophagus below he diaphragm is inraperioneal, and hereore surrounded 
by a serosa, he visceral perioneum o he esophagus.

Esophageal CancerI
N
F
O

Because o he rich lymphac plexuses 
o he esophagus, and because along 
mos o is lengh he esophagus is no 

J15-12

separaed rom surrounding ssue by a liming 
layer o serosa, esophageal cancer measasizes 
readily o surrounding ssues, making is 
prognosis oen poor.
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The somach is a mixed endocrine-exocrine organ; i digess ood and secrees hormones.

The somach secrees, in an exocrine ashion     , acid and digesve enzymes. Through he acon o is 
muscular wall, i mixes ingesed ood wih hese secreory producs o creae chyme.

The somach secrees, in an endocrine ashion     , hormones ha coordinae is acviy, as well as he 
acviy o more disal porons o he digesve rac.

A a gross level, he somach is divided ino he cardia, undus, body and pylorus (anrum).

The cardia is he narrow ransional zone beween he 
esophagus and he somach. The pylorus / anrum is 
he erminus o he somach which ransions ino he 
duodenum. The cardia and pylorus are similar 
hisologically, and primarily uncon in mucous 
producon. Mucous orms a physical and 
chemical proecve barrier or he 
somach lining.   

The undus and body make up he bulk 
o he somach, and are dominaed 
hisologically by gasric glands 
which secree acid and enzymes.
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The somach is an inraperioneal organ covered wih a ypical serosa which orms is visceral perioneum. 
A is greaer and lesser curvaures, is serosa connues as a componen o he greaer and lesser 
omena, respecvely. I is in he omena ha he major gasric vessels are locaed.

The muscularis exerna o he somach is remarkable in ha i includes a hird, innermos, oblique layer. 
Coordinaed conracons o hese layers generae mixing waves, which combine ingesed ood wih he 
exocrine secreons o he mucosa, and a oher 
mes generae perisalc waves, which propel 
ood oward he pylorus. A he pylorus, he 
circular layer o smooh muscle is grealy 
hickened o orm he powerul pyloric 
sphincer, which conrols he passage 
o chyme ino he duodenum.

The submucosa is loose CT wih 
large blood and lymphac vessels, 
and many lymphoid cells. I is 
hrown ino longiudinal olds, 
called rugae     , which disappear 
as he somach lls.  Rugae hus 
accommodae he grea changes 
in somach volume ha occur 
aer a meal.
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The somach is an inraperioneal organ covered wih a ypical serosa which orms is visceral perioneum. 
A is greaer and lesser curvaures, is serosa connues as a componen o he greaer and lesser 
omena, respecvely. I is in he omena ha he major gasric vessels are locaed.

The muscularis exerna o he somach is remarkable in ha i includes a hird, innermos, oblique layer. 
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exocrine secreons o he mucosa, and a oher 
mes generae perisalc waves, which propel 
ood oward he pylorus. A he pylorus, he 
circular layer o smooh muscle is grealy 
hickened o orm he powerul pyloric 
sphincer, which conrols he passage 
o chyme ino he duodenum.

The submucosa is loose CT wih 
large blood and lymphac vessels, 
and many lymphoid cells. I is 
hrown ino longiudinal olds, 
called rugae     , which disappear 
as he somach lls.  Rugae hus 
accommodae he grea changes 
in somach volume ha occur 
aer a meal.

Rugae

Layers o he somach wall demonsrang rugae.

M Mucosa - arrows indicae he muscularis mucosa
SM Submucosa
V Blood vessels in he submucosa
ME Muscularis Exerna
S Serosa

Two rugae, consisng o olds o mucosa and submucosa 
are shown in ransverse secon.
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Acknowledgements



Menu
H13 Histology of the Esophagus and

Stomach

The Digestive Tract

2. Objectives

3. Components of the Digestive

System

4. Structural Organization of the

Digestive Tract

5. The Enteric Nervous System

6. The Histology of the Esophagus

7. An Overview of the Esophagus

8. Mucosa of the Esophagus

9. Submucosa of the Esophagus

10. Muscularis Externa of the

Esophagus

11. Adventitia of the Esophagus

12. The Histology of the Stomach

13. An Overview of the Stomach

14. The Serosa, Muscularis Externa

and Submucosa of the Stomach

15. The Mucosa of the Stomach

16. Pathology of the Stomach

Search...

H13 The Histology of the Esophagus and Stomach

  NEXTPREVIOUS

H13   The Serosa, Muscularis Exerna and Submucosa o he Somach 14

J15-14

The somach is an inraperioneal organ covered wih a ypical serosa which orms is visceral perioneum. 
A is greaer and lesser curvaures, is serosa connues as a componen o he greaer and lesser 
omena, respecvely. I is in he omena ha he major gasric vessels are locaed.

The muscularis exerna o he somach is remarkable in ha i includes a hird, innermos, oblique layer. 
Coordinaed conracons o hese layers generae mixing waves, which combine ingesed ood wih he 
exocrine secreons o he mucosa, and a oher 
mes generae perisalc waves, which propel 
ood oward he pylorus. A he pylorus, he 
circular layer o smooh muscle is grealy 
hickened o orm he powerul pyloric 
sphincer, which conrols he passage 
o chyme ino he duodenum.

The submucosa is loose CT wih 
large blood and lymphac vessels, 
and many lymphoid cells. I is 
hrown ino longiudinal olds, 
called rugae     , which disappear 
as he somach lls.  Rugae hus 
accommodae he grea changes 
in somach volume ha occur 
aer a meal.

Rugae

Layers o he somach wall demonsrang rugae.

M Mucosa - arrows indicae he muscularis mucosa
SM Submucosa
V Blood vessels in he submucosa
ME Muscularis Exerna
S Serosa

Two rugae, consisng o olds o mucosa and submucosa 
are shown in ransverse secon.

Acknowledgements



Menu
H13 Histology of the Esophagus and

Stomach

The Digestive Tract

2. Objectives

3. Components of the Digestive

System

4. Structural Organization of the

Digestive Tract

5. The Enteric Nervous System

6. The Histology of the Esophagus

7. An Overview of the Esophagus

8. Mucosa of the Esophagus

9. Submucosa of the Esophagus

10. Muscularis Externa of the

Esophagus

11. Adventitia of the Esophagus

12. The Histology of the Stomach

13. An Overview of the Stomach

14. The Serosa, Muscularis Externa

and Submucosa of the Stomach

15. The Mucosa of the Stomach

16. Pathology of the Stomach

Search...

H13 The Histology of the Esophagus and Stomach

  NEXTPREVIOUS

H13   The Mucosa o he Somach 15

A he esophagogasric juncon, he epihelial componen o he mucosa changes abruply rom he 
sraed squamous epihelium ypical o he esophagus, o he simple columnar epihelium ypical o he 
somach     .

In he somach, he epihelium invaginaes deeply ino he underlying LP, orming gasric pis. Each gasric 
pi opens, a is neck, ino numerous gasric glands. A heerogeneous populaon o cells lines he luminal 
surace o he somach and he walls o he gasric pis and glands. The progeny o pluripoenal sem 
cells locaed a he neck migrae upward and downward o replace all o hese various cell ypes. 

J15-14 J15-17
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The esophagogasric juncon.

SSE - sraed squamous epihelium
SCE - simple columnar epihelium
ECG - esophageal cardiac glands
LP - lamina propria
MM - muscularis mucosa
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Exocrine Cells o he Gasric Mucosa

J15-17

The luminal surace o he somach and much o he gasric pi is 
lined by simple columnar surace mucous cells. Their secreory 
produc is a hick, bicarbonae-rich mucous ha adheres o he 
luminal surace o he somach. I proecs he gasric mucosa 
rom boh mechanical and chemical injury due o parally-chewed 
ood and somach acid, respecvely.

Mucous neck cells (M) produce and secree a less-alkaline 
soluble mucous which mixes wih chyme o make i more 
slippery.

Parieal (oxync) cells (P) are numerous in he region o he 
neck. They produce hydrochloric acid (HCl) and inrinsic acor. 
HCl acidies chyme, he low pH being required or acvaon o 
digesve enzymes secreed by he chie cells. The acid is also 
baceriocidal and denaures proein. Inrinsic acor binds 
viamin B12 and promoes is absorpon in he small inesne. 

Chie (zymogenic) cells (C) dominae in he bases o he gasric 
glands. They produce pepsinogens, proenzymes ha are cleaved 
in he acidic chyme orming pepsins. Pepsins are endoproeinases 
which iniae he digeson o proeins. Chie cells also produce 
gasric lipase, which iniaes he digeson o lipids      .
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Exocrine Cells o he Gasric Mucosa

M – small basophilic cells inerspersed 
beween P cells
P – eosinophilic (pink) wih cenral 
nucleus
C –  base o gasric glands (basophilic)
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Endocrine Cells o he Gasric Mucosa

Eneroendocrine cells belong o he diuse neuroendocrine 
sysem (DNES). These epihelial cells secree heir produc 
across heir basal aspec ino he inersal uid o he 
underlying LP. They are ound hroughou he digesve rac, 
and in respiraory mucosa.

In he digesve rac, heir cell producs may modulae he 
acviy o neighbouring cells in a paracrine manner, or 
modulae he acviy o disal porons o he digesve rac in 
an endocrine manner. They migh ac on conracle cells, 
hereby inuencing moliy, or on secreory cells, boh 
exocrine and endocrine, inuencing secreon.

The convenon is o name eneroendocrine cells using he rs 
leer o heir primary produc. Thus G-cells , which are 
numerous in he gasric glands o he pyloric region o he 
somach, produce he hormone gasrin. Gasrin acs in a 
paracrine manner on parieal cells o promoe he secreon 
o HCl.
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