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H13   Objecves

When you have learned he maerial presened here, you will be able o:

· describe he basic srucural organizaon o he walls o he gasroinesnal rac.

· describe he hisological eaures ha disnguish he esophagus and somach.

· describe he srucure o gasric glands and pis.

· describe he unconal signicance o he cells ha make up he epihelium lining he 
somach.
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H13   Componens o he Digesve Sysem

The digesve sysem can be subdivided ino 
he digesve rac and accessory organs. 

The digesve rac consis o:

• he oral caviy

• pharynx

• esophagus

• somach

• small inesne

• large inesne

H13 & H14 will discuss he esophagus, 
somach, small and large inesne.

The accessory digesve organs are he:

• salivary glands, eeh and ongue

• liver

• gall bladder

• pancreas

H15 will discuss he liver, gall bladder and 
pancreas.
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H13   Srucural Organizaon o he Digesve Trac

The basic hisological srucure o he esophagus, somach, small and large inesne is he same.

Each consiss o our layers. From he lumen ouward, hese are he:

1. mucosa or mucous membrane

2. submucosa

3. muscularis exerna

4. serosa OR advena

4

J15-2

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   Srucural Organizaon o he Digesve Trac

The basic hisological srucure o he esophagus, somach, small and large inesne is he same.

Each consiss o our layers. From he lumen ouward, hese are he:

1. mucosa or mucous membrane

2. submucosa

3. muscularis exerna

4. serosa OR advena

4

J15-2

Mucosa

The epihelial componen o mucous 
membranes varies along he lengh o 
he digesve rac. I may be simple or 
sraed, i may be squamous, cuboidal 
or columnar. I oen orms glands. 
Whaever is srucure, i is suied o he 
uncon o is locaon. 

The LP is loose CT; i conains blood 
vessels (BVs), nerves (Ns) and lymphacs 
(Ls). Because is overlying epihelium is 
he only hing separang i rom he 
lumen, and hereore he harsh ouside 
world (and is pahogens), he LP is oen 
heavily inlraed wih lymphocyes 
and plasma cells.

The muscularis mucosa is composed o 
wo hin layers o smooh muscle, inner 
circular and ouer longiudinal.

Remember: mucous membranes line inernal suraces ha open o he ouside o he body. 
A mucous membrane consiss o an epihelium and is underlying CT layer, he lamina propria (LP).

J15-2
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Submucosa

The submucosa also conains a 
submucosal (Meissner’s) nerve 
plexus consisng o 
parasympahec (PSy) neuronal 
cell bodies and sympahec (Sy) 
posganglionic bres. These bres 
conrol he secreon o he 
mucosal and (i presen) 
submucosal glands, as well as he 
moliy o he mucosa via he 
muscularis mucosa.

In he esophagus and duodenum 
only, submucosal, mucous-
secreng glands are presen.

J15-2

The submucosa is loose CT conaining blood and lymphac vessels. These are he paren vessels 
o hose in he LP o he mucosa. 
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Muscularis Exerna

Segmenaon kneads he luminal 
conens, mixing i wih glandular 
secreons rom he gu wall.

Perisalsis has direconaliy; hese 
wave-like conracons propel he 
luminal conens along he lengh 
o he gu ube.

Beween he muscle layers is he 
myeneric (Auerbach’s) nerve 
plexus, which, like he submucosal 
plexus, conains PSy neuronal cell 
bodies and Sy posganglionic bres. 
I conrols he moliy o he gu 
wall, as described above.

BVs and Ls are also presen 
beween hese layers o muscle. J15-2

The muscularis exerna usually consiss o wo layers o smooh muscle. They are hick, as compared o 
he muscularis mucosa. Like he muscularis mucosa, he inner layer is arranged circularly, he ouer 
layer longiudinally. Their coordinaed conracon causes segmenaon and perisalsis. 
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Serosa or Advena

Thus, digesve organs acing he 
perioneal caviy are covered by serosa.

A mesenery consiss o loose CT, 
adipose, BVs, Ns & Ls sandwiched 
beween wo layers o serous 
membrane. They aach inraperioneal 
organs o he body wall.

Porons o he digesve rac ha do no 
ace he perioneal caviy are covered by 
an advena, a layer o loose CT ha 
connecs he organ o adjacen srucures. 
An example is he esophagus in he 
poserior mediasnum, or he 
anal canal in he perineum. J15-2

Serous membranes line body cavies; i.e. hey line inernal suraces ha DO NOT open o he ouside o 
he body. They consis o loose CT and adipose, wih BVs, Ns and Ls, covered by  mesohelium    . Serous 
membranes in he perioneal caviy are called perioneum    . On he surace o an abdominal organ is 
visceral perioneum. Lining he wall o he 
perioneal caviy is parieal perioneum.
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H13   The Eneric Nervous Sysem

Because i uncons auonomously, he eneric nervous sysem can be considered a 
hird division o he nervous sysem, separae rom he somac and auonomic sysems. 
I is locaed in he walls o he digesve rac. The eneric nervous sysem is derived 
rom neural cres cells, as are sympahec ganglia and he adrenal medulla. 

5
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The eneric nervous sysem consiss o he myeneric and submucosal 
plexuses, he bres ha connec hem and he bres ha innervae 
he ssues o he gu wall. I conrols gu moliy, secreon, and 
vascular one. The eneric nervous sysem uncons auonomously 
o conrol acviy wihin and beween regions o he gu. I does, 
however, receive inpu rom, and is modulaed by, he 
auonomic nervous sysem. Gu moliy and secreon 
are increased and decreased, respecvely, by 
parasympahec and sympahec inpu.

Sensory inormaon rom he gu wall eeds 
back o he CNS. Along mos o he lengh o he 
gu, visceral pain is conduced cenrally wih 
sympahec eerens. Homeosac eedback 
ravels wih parasympahec eerens.
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H13   An Overview o he Esophagus

The esophagus, you’ll recall rom gross anaomy, is a muscular ube abou 25 cm long. I begins a he 
upper esophageal sphincer     , is largely locaed in he poserior mediasnum, and passes hrough he 
esophageal hiaus o he diaphragm o ener he perioneal caviy. I ends a he lower esophageal / 
cardiac      sphincer. Is uncon is o convey ood rom he pharynx o he somach.

7
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H13   Mucosa o he Esophagus 8
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Barre’s EsophagusI
N
F
O

In Barre’s esophagus, he 
sraed squamous nonkeranized 
epihelium is replaced by he 

simple columnar epihelium ypical 
o he somach. This ransormaon 
occurs in response o chronic 
mucosal damage due o 
gasroesophageal reux disease 
(GERD). A major sympom is a 
burning pain called hearburn. I 
carries wih i an increased risk o 
esophageal cancer.

The mucosa o he esophagus includes sraed squamous nonkeranized epihelia, which proecs is 
luminal surace rom abrasion. Like he skin, i conains Langerhans cells, APCs ha deec angen in 
ingesed ood. As seen in he accompanying image, he esophagus is highly olded when collapsed, bu i 
unolds o accommodae he passage o a bolus o ood during swallowing. Esophageal cardiac glands     
are mucous-secreng glands o he LP, he ducs o which open ono he luminal surace. They are 
abundan a boh ends o he esophagus, bu sparse in he 
middle. The mucous hey produce lubricaes he 
luminal surace o he esophagus, easing he passage 
o ood and proecng he epihelial surace.
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Barre’s EsophagusI
N
F
O

In Barre’s esophagus, he 
sraed squamous nonkeranized 
epihelium is replaced by he 

simple columnar epihelium ypical 
o he somach. This ransormaon 
occurs in response o chronic 
mucosal damage due o 
gasroesophageal reux disease 
(GERD). A major sympom is a 
burning pain called hearburn. I 
carries wih i an increased risk o 
esophageal cancer.

The mucosa o he esophagus includes sraed squamous nonkeranized epihelia, which proecs is 
luminal surace rom abrasion. Like he skin, i conains Langerhans cells, APCs ha deec angen in 
ingesed ood. As seen in he accompanying image, he esophagus is highly olded when collapsed, bu i 
unolds o accommodae he passage o a bolus o ood during swallowing. Esophageal cardiac glands     
are mucous-secreng glands o he LP, he ducs o which open ono he luminal surace. They are 
abundan a boh ends o he esophagus, bu sparse in he 
middle. The mucous hey produce lubricaes he 
luminal surace o he esophagus, easing he passage 
o ood and proecng he epihelial surace.

This hisological image o he 
esophagus has been zoomed 
in o highligh he mucosal 
layer.

As menoned beore, he 
epihelial layer o he mucosa 
is composed o sraed 
squamous non-keranized 
epihelia (SS). 

Wihin 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 smooh muscle can be seen deep 
o he lamina propria.
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The submucosa o he esophagus is remarkable due o he presence o mucous-secreng submucosal or 
esophageal glands     , he secreons o which lubricae and proec he esophageal wall. Unlike he 
esophageal cardiac glands, which are largely resriced o he wo ends o he esophagus, he 
submucosal glands are presen hroughou is lengh. 

Also presen in he submucosa are clinically signican vascular and lymphac plexuses, as well as he 
submucosal (myeneric) plexus o nerves     .

Esophageal VaricesI
N
F
O

Poral-sysemic anasomoses connec veins o he hepac poral sysem, which drains blood rom 
he digesve rac o he liver, o sysemic veins, which drain blood direcly o he IVC or SVC. One 
such poral-sysemic anasomosis occurs beween he somach and he disal esophagus.

The somach normally drains o he hepac poral vein. The disal esophagus normally drains via he 
azygous sysem o veins o he SVC. The somach and disal esophagus are conneced by a poral-sysemic 
anasomosis.

Wih hepac poral hyperension, as may occur in cirrhosis o he liver secondary o alcoholic liver 
disease or viral hepas, veinous blood is divered rom he somach o he submucosal venous plexus o 
he disal esophagus. In response o he increased venous pressure, esophageal veins dilae (esophageal 
varices), and may rupure and hemorrhage, a poenally lie-hreaening siuaon.
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The submucosa o he esophagus is remarkable due o he presence o mucous-secreng submucosal or 
esophageal glands     , he secreons o which lubricae and proec he esophageal wall. Unlike he 
esophageal cardiac glands, which are largely resriced o he wo ends o he esophagus, he 
submucosal glands are presen hroughou is lengh. 

Also presen in he submucosa are clinically signican vascular and lymphac plexuses, as well as he 
submucosal (myeneric) plexus o nerves     .

Esophageal VaricesI
N
F
O

Poral-sysemic anasomoses connec veins o he hepac poral sysem, which drains blood rom 
he digesve rac o he liver, o sysemic veins, which drain blood direcly o he IVC or SVC. One 
such poral-sysemic anasomosis occurs beween he somach and he disal esophagus.

The somach normally drains o he hepac poral vein. The disal esophagus normally drains via he 
azygous sysem o veins o he SVC. The somach and disal esophagus are conneced by a poral-sysemic 
anasomosis.

Wih hepac poral hyperension, as may occur in cirrhosis o he liver secondary o alcoholic liver 
disease or viral hepas, veinous blood is divered rom he somach o he submucosal venous plexus o 
he disal esophagus. In response o he increased venous pressure, esophageal veins dilae (esophageal 
varices), and may rupure and hemorrhage, a poenally lie-hreaening siuaon.

This hisological 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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The muscle o he pharyngeal wall is sriaed. 
The muscle o he somach wall is smooh. The 
muscle o he esophagus ransions rom 
sriaed o smooh along is lengh. The 
proximal 1/3 is sriaed, he middle 1/3 is a 
mixure o sriaed and smooh, and he disal 
1/3 is smooh muscle.

The inner muscular layer is circular (IC) and he 
ouer muscular layer is longiudinal (OL). 
During swallowing, coordinaed conracon o 
hese layers causes perisalc waves o propel 
ood oward he somach. Despie he ac ha 
he muscle o he proximal esophagus is 
sriaed, is conracon during swallowing is 
reexive, and hereore involunary, as is ha 
o he smooh muscle.

Beween he wo layers o muscle is he 
myeneric (Auerbach’s) plexus and vascular 
and lymphac plexuses     .

J15-12
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The muscle o he pharyngeal wall is sriaed. 
The muscle o he somach wall is smooh. The 
muscle o he esophagus ransions rom 
sriaed o smooh along is lengh. The 
proximal 1/3 is sriaed, he middle 1/3 is a 
mixure o sriaed and smooh, and he disal 
1/3 is smooh muscle.

The inner muscular layer is circular (IC) and he 
ouer muscular layer is longiudinal (OL). 
During swallowing, coordinaed conracon o 
hese layers causes perisalc waves o propel 
ood oward he somach. Despie he ac ha 
he muscle o he proximal esophagus is 
sriaed, is conracon during swallowing is 
reexive, and hereore involunary, as is ha 
o he smooh muscle.

Beween he wo layers o muscle is he 
myeneric (Auerbach’s) plexus and vascular 
and lymphac plexuses     .

J15-12

This hisological image o he esophagus has been 
zoomed in o highligh he muscularis exerna.

An inner circular layer (IC) and ouer longiudinal 
layer (OL) o muscle can be seen. Noe: his secon 
was aken in he middle 1/3 o he esophagus, so boh 
smooh and skeleal muscle can be seen. Beween he 
wo layers is he myeneric (Auerbach’s) plexus (MP). 

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   Advena o he Esophagus 11

Along mos o is lengh, he esophagus is locaed in he poserior mediasnum. Here i is surrounded by 
an advena composed o loose CT which anchors he esophagus direcly o surrounding srucures. The 
advena is rich in vascular and lymphac plexuses.

The shor lengh o he esophagus below he diaphragm is inraperioneal, and hereore surrounded 
by a serosa, he visceral perioneum o he esophagus.

Esophageal CancerI
N
F
O

Because o he rich lymphac plexuses 
o he esophagus, and because along 
mos o is lengh he esophagus is no 

J15-12

separaed rom surrounding ssue by a liming 
layer o serosa, esophageal cancer measasizes 
readily o surrounding ssues, making is 
prognosis oen poor.
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The somach is a mixed endocrine-exocrine organ; i digess ood and secrees hormones.

The somach secrees, in an exocrine ashion     , acid and digesve enzymes. Through he acon o is 
muscular wall, i mixes ingesed ood wih hese secreory producs o creae chyme.

The somach secrees, in an endocrine ashion     , hormones ha coordinae is acviy, as well as he 
acviy o more disal porons o he digesve rac.

A a gross level, he somach is divided ino he cardia, undus, body and pylorus (anrum).

The cardia is he narrow ransional zone beween he 
esophagus and he somach. The pylorus / anrum is 
he erminus o he somach which ransions ino he 
duodenum. The cardia and pylorus are similar 
hisologically, and primarily uncon in mucous 
producon. Mucous orms a physical and 
chemical proecve barrier or he 
somach lining.   

The undus and body make up he bulk 
o he somach, and are dominaed 
hisologically by gasric glands 
which secree acid and enzymes.
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The somach is an inraperioneal organ covered wih a ypical serosa which orms is visceral perioneum. 
A is greaer and lesser curvaures, is serosa connues as a componen o he greaer and lesser 
omena, respecvely. I is in he omena ha he major gasric vessels are locaed.

The muscularis exerna o he somach is remarkable in ha i includes a hird, innermos, oblique layer. 
Coordinaed conracons o hese layers generae mixing waves, which combine ingesed ood wih he 
exocrine secreons o he mucosa, and a oher 
mes generae perisalc waves, which propel 
ood oward he pylorus. A he pylorus, he 
circular layer o smooh muscle is grealy 
hickened o orm he powerul pyloric 
sphincer, which conrols he passage 
o chyme ino he duodenum.

The submucosa is loose CT wih 
large blood and lymphac vessels, 
and many lymphoid cells. I is 
hrown ino longiudinal olds, 
called rugae     , which disappear 
as he somach lls.  Rugae hus 
accommodae he grea changes 
in somach volume ha occur 
aer a meal.
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The somach is an inraperioneal organ covered wih a ypical serosa which orms is visceral perioneum. 
A is greaer and lesser curvaures, is serosa connues as a componen o he greaer and lesser 
omena, respecvely. I is in he omena ha he major gasric vessels are locaed.

The muscularis exerna o he somach is remarkable in ha i includes a hird, innermos, oblique layer. 
Coordinaed conracons o hese layers generae mixing waves, which combine ingesed ood wih he 
exocrine secreons o he mucosa, and a oher 
mes generae perisalc waves, which propel 
ood oward he pylorus. A he pylorus, he 
circular layer o smooh muscle is grealy 
hickened o orm he powerul pyloric 
sphincer, which conrols he passage 
o chyme ino he duodenum.

The submucosa is loose CT wih 
large blood and lymphac vessels, 
and many lymphoid cells. I is 
hrown ino longiudinal olds, 
called rugae     , which disappear 
as he somach lls.  Rugae hus 
accommodae he grea changes 
in somach volume ha occur 
aer a meal.

Rugae

Layers o he somach wall demonsrang rugae.

M Mucosa - arrows indicae he muscularis mucosa
SM Submucosa
V Blood vessels in he submucosa
ME Muscularis Exerna
S Serosa

Two rugae, consisng o olds o mucosa and submucosa 
are shown in ransverse secon.
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A he esophagogasric juncon, he epihelial componen o he mucosa changes abruply rom he 
sraed squamous epihelium ypical o he esophagus, o he simple columnar epihelium ypical o he 
somach     .

In he somach, he epihelium invaginaes deeply ino he underlying LP, orming gasric pis. Each gasric 
pi opens, a is neck, ino numerous gasric glands. A heerogeneous populaon o cells lines he luminal 
surace o he somach and he walls o he gasric pis and glands. The progeny o pluripoenal sem 
cells locaed a he neck migrae upward and downward o replace all o hese various cell ypes. 
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The esophagogasric juncon.

SSE - sraed squamous epihelium
SCE - simple columnar epihelium
ECG - esophageal cardiac glands
LP - lamina propria
MM - muscularis mucosa
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Exocrine Cells o he Gasric Mucosa

J15-17

The luminal surace o he somach and much o he gasric pi is 
lined by simple columnar surace mucous cells. Their secreory 
produc is a hick, bicarbonae-rich mucous ha adheres o he 
luminal surace o he somach. I proecs he gasric mucosa 
rom boh mechanical and chemical injury due o parally-chewed 
ood and somach acid, respecvely.

Mucous neck cells (M) produce and secree a less-alkaline 
soluble mucous which mixes wih chyme o make i more 
slippery.

Parieal (oxync) cells (P) are numerous in he region o he 
neck. They produce hydrochloric acid (HCl) and inrinsic acor. 
HCl acidies chyme, he low pH being required or acvaon o 
digesve enzymes secreed by he chie cells. The acid is also 
baceriocidal and denaures proein. Inrinsic acor binds 
viamin B12 and promoes is absorpon in he small inesne. 

Chie (zymogenic) cells (C) dominae in he bases o he gasric 
glands. They produce pepsinogens, proenzymes ha are cleaved 
in he acidic chyme orming pepsins. Pepsins are endoproeinases 
which iniae he digeson o proeins. Chie cells also produce 
gasric lipase, which iniaes he digeson o lipids      .
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Eneroendocrine cells belong o he diuse neuroendocrine 
sysem (DNES). These epihelial cells secree heir produc 
across heir basal aspec ino he inersal uid o he 
underlying LP. They are ound hroughou he digesve rac, 
and in respiraory mucosa.

In he digesve rac, heir cell producs may modulae he 
acviy o neighbouring cells in a paracrine manner, or 
modulae he acviy o disal porons o he digesve rac in 
an endocrine manner. They migh ac on conracle cells, 
hereby inuencing moliy, or on secreory cells, boh 
exocrine and endocrine, inuencing secreon.

The convenon is o name eneroendocrine cells using he rs 
leer o heir primary produc. Thus G-cells , which are 
numerous in he gasric glands o he pyloric region o he 
somach, produce he hormone gasrin. Gasrin acs in a 
paracrine manner on parieal cells o promoe he secreon 
o HCl.

J15-17
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Auoimmune desrucon o parieal cells o he gasric mucosa resuls in decreased secreon o 
HCl and inrinsic acor. Wihou inrinsic acor, viamin B12 canno be absorbed across he wall o 
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An ulcer is an open sore on an exernal surace o he body (i.e. in he skin) or on an inernal 
surace o he body (i.e. in a mucous membrane). Ulcers may occur anywhere along he digesve 
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mos commonly caused by inecon wih he bacerium Helicobacer pylori and by he use o 
nonseroidal an-inammaory drugs (NSAIDS).
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