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H14   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. 
This overview is repeaed rom H13, in order o remind you o he basic paern o he 
digesve rac, on which he hisology o each organ is based.

· describe he hisological eaures ha disnguish he duodenum, jejunum, ileum and large 
inesne.

· describe he srucure o inesnal villi and he cryps o Lieberkuhn.

· describe he unconal signicance o he cells ha make up he epihelium lining he small 
and large inesnes.
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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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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

Acknowledgements



Menu

Start

H14 The Small and Large Intestine

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 Small

Intestine

7. An Overview of the Small

Intestine

8. The Mucosa of the Small

Intestine

9. Enterocytes and Goblet Cells

Cover the Villi

10. Cells of the Intestinal Glands

11. Pathology of the Small Intestine

12. The Histology of the Large

Intestine

13. An Overview of the Large

Search...

H14 The Small and Large Intestine

NEXTPREVIOUS

H13   Srucural Organizaon o he Digesve Trac
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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. 
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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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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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H14   An Overview o he Small Inesne 7

The small inesne is he sie o erminal ood digeson and nurien absorpon. By means o is 
endocrine producs, i conrols he uncon o oher porons o he digesve rac and, indeed, accessory 
digesve organs such as he pancreas and gall bladder. The small inesne is 5 m in lengh and rom 
proximal o disal, i is divided ino he duodenum, jejunum and ileum.

The serosa and muscularis o he small inesne is ypical, as described     .

The submucosa and mucosa are olded ransversely      o orm plicae circulares. These permanen 
eaures increase luminal surace area or nurien absorpon by 3-old. They are bes developed in he 
jejunum, where he majoriy o nurien absorpon akes place. In he duodenum, he submucosa 
conains numerous mucous-secreng duodenal (Brunner’s) glands         . The alkaline mucous buers he 
chyme arriving rom he somach, which 1) proecs he duodenal mucosa rom corrosion and 2) brings he 
pH o he chyme up o a level a which pancreac enzymes can uncon. In he ileum, he submucosa 
conains mucosa-associaed lymphoid ssue (MALT), called Peyer’s paches     . These accumulaons o 
lymphocyes in he ileum proec agains sysemic inecon by he bacerial ora o he large inesne.

J15-22
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The small inesne is he sie o erminal ood digeson and nurien absorpon. By means o is 
endocrine producs, i conrols he uncon o oher porons o he digesve rac and, indeed, accessory 
digesve organs such as he pancreas and gall bladder. The small inesne is 5 m in lengh and rom 
proximal o disal, i is divided ino he duodenum, jejunum and ileum.

The serosa and muscularis o he small inesne is ypical, as described     .

The submucosa and mucosa are olded ransversely      o orm plicae circulares. These permanen 
eaures increase luminal surace area or nurien absorpon by 3-old. They are bes developed in he 
jejunum, where he majoriy o nurien absorpon akes place. In he duodenum, he submucosa 
conains numerous mucous-secreng duodenal (Brunner’s) glands         . The alkaline mucous buers he 
chyme arriving rom he somach, which 1) proecs he duodenal mucosa rom corrosion and 2) brings he 
pH o he chyme up o a level a which pancreac enzymes can uncon. In he ileum, he submucosa 
conains mucosa-associaed lymphoid ssue (MALT), called Peyer’s paches     . These accumulaons o 
lymphocyes in he ileum proec agains sysemic inecon by he bacerial ora o he large inesne.

J15-22

This hisological secon o he duodenum 
illusraes duodenal (Brunner’s) glands (BG) 
wihin he submucosa.
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The small inesne is he sie o erminal ood digeson and nurien absorpon. By means o is 
endocrine producs, i conrols he uncon o oher porons o he digesve rac and, indeed, accessory 
digesve organs such as he pancreas and gall bladder. The small inesne is 5 m in lengh and rom 
proximal o disal, i is divided ino he duodenum, jejunum and ileum.

The serosa and muscularis o he small inesne is ypical, as described     .

The submucosa and mucosa are olded ransversely      o orm plicae circulares. These permanen 
eaures increase luminal surace area or nurien absorpon by 3-old. They are bes developed in he 
jejunum, where he majoriy o nurien absorpon akes place. In he duodenum, he submucosa 
conains numerous mucous-secreng duodenal (Brunner’s) glands         . The alkaline mucous buers he 
chyme arriving rom he somach, which 1) proecs he duodenal mucosa rom corrosion and 2) brings he 
pH o he chyme up o a level a which pancreac enzymes can uncon. In he ileum, he submucosa 
conains mucosa-associaed lymphoid ssue (MALT), called Peyer’s paches     . These accumulaons o 
lymphocyes in he ileum proec agains sysemic inecon by he bacerial ora o he large inesne.

J15-22

This hisological secon o he ileum illusraes 
Peyer’s paches wihin he submucosa.
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The mucosa o he small inesne orms villi, 0.5-1.5 mm all nger-like projecons ino he inesnal 
lumen consisng o a core o LP covered by a simple columnar epihelium     . A he base o he villi, 
he epihelium invaginaes orming inesnal glands (cryps o Lieberkuhn). 

The LP, including he core o he villus, conains broblass, lymphocyes, plasma cells and bands o 
smooh muscle cells. Exending ino he core o he villus are enesraed capillary plexuses and blind-
ended lymphac capillaries called laceals. In he lamina propria, and exending ino he underlying 
submucosa are MALT, called Peyer’s paches, which are mos prominen in he ileum. 

Villi increase luminal surace area anoher 10-old, and are again alles 
in he jejunum, where he majoriy o nurien absorpon akes place.

The epihelium lining he small inesne again consiss o a 
heerogeneous populaon o cells, some o which absorb nuriens, some 
o which are exocrine, and some o which are endocrine.
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The mucosa o he small inesne orms villi, 0.5-1.5 mm all nger-like projecons ino he inesnal 
lumen consisng o a core o LP covered by a simple columnar epihelium     . A he base o he villi, 
he epihelium invaginaes orming inesnal glands (cryps o Lieberkuhn). 

The LP, including he core o he villus, conains broblass, lymphocyes, plasma cells and bands o 
smooh muscle cells. Exending ino he core o he villus are enesraed capillary plexuses and blind-
ended lymphac capillaries called laceals. In he lamina propria, and exending ino he underlying 
submucosa are MALT, called Peyer’s paches, which are mos prominen in he ileum. 

Villi increase luminal surace area anoher 10-old, and are again alles 
in he jejunum, where he majoriy o nurien absorpon akes place.

The epihelium lining he small inesne again consiss o a 
heerogeneous populaon o cells, some o which absorb nuriens, some 
o which are exocrine, and some o which are endocrine.

This hisological image o he duodenum has been zoomed in on he mucosal layer.

Villi are composed o simple columnar epihelium (SCE) wih goble cells (G) 
inerspersed, overlying a CT core. 

The epihelial cells lining he small inesne are reerred o as enerocyes. On he 
apical surace o enerocyes are densely packed microvilli, also reerred o as a 
“brush border”. Microvilli urher increase he absorpve surace area. 

The CT core conains blood and lymphac capillaries (laceals) and numerous 
broblass, lymphocyes and plasma cells.

A he bases o he villi, he 
epihelium orms inesnal glands 
(IG), also reerred o as Cryps o 
Lieberkuhn or inesnal cryps.
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The mucosa o he small inesne orms villi, 0.5-1.5 mm all nger-like projecons ino he inesnal 
lumen consisng o a core o LP covered by a simple columnar epihelium     . A he base o he villi, 
he epihelium invaginaes orming inesnal glands (cryps o Lieberkuhn). 

The LP, including he core o he villus, conains broblass, lymphocyes, plasma cells and bands o 
smooh muscle cells. Exending ino he core o he villus are enesraed capillary plexuses and blind-
ended lymphac capillaries called laceals. In he lamina propria, and exending ino he underlying 
submucosa are MALT, called Peyer’s paches, which are mos prominen in he ileum. 

Villi increase luminal surace area anoher 10-old, and are again alles 
in he jejunum, where he majoriy o nurien absorpon akes place.

The epihelium lining he small inesne again consiss o a 
heerogeneous populaon o cells, some o which absorb nuriens, some 
o which are exocrine, and some o which are endocrine.

Microvasculaure, Lymphacs 
and Muscle in Villi

J15-28
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The simple columnar epihelium o he villus consiss o enerocyes and goble cells.

Enerocyes (surace absorpve cells) have he mos well-developed microvilli      in he body. Each 
enerocye has ~3000 densely-packed microvilli     . These ~1 μm all, nger-like exensions rom he apical 
surace o he cell increase luminal surace area by anoher 20-old     . Because microvilli are a he limis 
o resoluon wih he ligh microscope, hey appear as a uzzy apical cell surace, ermed a “brush border”.

The glycocalyx     covering he microvilli includes enzymes ha aid in he erminal digeson o dipepdes 
and disaccharides, and he subsequen absorpon o amino acids and monosaccharides. Once in he 
inersal uid o he underlying LP, hese molecules ener he enesraed 
capillaries o he villus. 

Goble cells are inerspersed amongs he 
enerocyes on he villi. They produce mucins, 
which combine wih waer o orm mucous. 
I orms a proecve and lubricang coa on 
he luminal surace o he small inesne.

Ingesed as are emulsied by bile sals, and digesed by he acon o 
pancreac and gasric lipases. Lipid subunis, hus produced, cross he 
apical surace o enerocyes, where hey are reassembled ino riglycerides, 
and complexed wih proeins, hus orming chylomicrons. 
These are secreed ino he inersal uid o he 
sub-adjacen LP. Mos ener he laceals, and hus 
leave digesve suraces via lymph.

Acknowledgements



Menu

5. The Enteric Nervous System

6. The Histology of the Small

Intestine

7. An Overview of the Small

Intestine

8. The Mucosa of the Small

Intestine

9. Enterocytes and Goblet Cells

Cover the Villi

10. Cells of the Intestinal Glands

11. Pathology of the Small Intestine

12. The Histology of the Large

Intestine

13. An Overview of the Large

Intestine

14. The Submucosa and Mucosa of

the Large Intestine

15. Pathology of the Large Intestine

16. Pathology of the Rectum and

Anal Canal

17. Quiz Start

Question 1

Search...

H14 The Small and Large Intestine

NEXTPREVIOUS

H14   Enerocyes and Goble Cells Cover he Villi 9

J15-22

The simple columnar epihelium o he villus consiss o enerocyes and goble cells.

Enerocyes (surace absorpve cells) have he mos well-developed microvilli      in he body. Each 
enerocye has ~3000 densely-packed microvilli     . These ~1 μm all, nger-like exensions rom he apical 
surace o he cell increase luminal surace area by anoher 20-old     . Because microvilli are a he limis 
o resoluon wih he ligh microscope, hey appear as a uzzy apical cell surace, ermed a “brush border”.

The glycocalyx     covering he microvilli includes enzymes ha aid in he erminal digeson o dipepdes 
and disaccharides, and he subsequen absorpon o amino acids and monosaccharides. Once in he 
inersal uid o he underlying LP, hese molecules ener he enesraed 
capillaries o he villus. 

Goble cells are inerspersed amongs he 
enerocyes on he villi. They produce mucins, 
which combine wih waer o orm mucous. 
I orms a proecve and lubricang coa on 
he luminal surace o he small inesne.

Ingesed as are emulsied by bile sals, and digesed by he acon o 
pancreac and gasric lipases. Lipid subunis, hus produced, cross he 
apical surace o enerocyes, where hey are reassembled ino riglycerides, 
and complexed wih proeins, hus orming chylomicrons. 
These are secreed ino he inersal uid o he 
sub-adjacen LP. Mos ener he laceals, and hus 
leave digesve suraces via lymph.

The Digeson and 
Absorpon o Lipids J15-25
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A variey o cell ypes line he inesnal glands.

Paneh cells play a role in innae immuniy. They are exocrine, producing anmicrobial pepdes, such as 
lysozyme, which hey secree ino he inesnal lumen o desroy pahogens presen in chyme     .

Eneroendocrine cells are presen in he inesnal glands, he specic populaon and heir number 
varying in he dieren regions o he small inesne. Many sample luminal conens via endocyosis a 
heir apical aspec, using his o regulae hormonal release rom heir basal aspec ino he underlying 
LP. Major hormonal producs o he small inesne are cholecysokinin, which 
promoes gall bladder conracon and he secreon o pancreac enzymes, 
secren, which promoes he secreon o bicarbonae and waer rom he 
pancreas and bile ducs, and molin, which promoes gu moliy.

M (microold) cells are presen in he ileum where hey 
orm an epihelial covering overlying Peyer’s paches. 
They endocyose angens and ranspor hem o he 
lymphocyes and dendric cells (APCs) in he 
underlying LP, which hen migrae o lymph 
nodes o iniae an immune response.

This wide variey o cell ypes is replenished 
by he division o sem cells presen in he 
bases o he inesnal glands. The ransi 
me rom “birh” o being shed rom he 
p o a villus is 3 - 5 days.
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J15-22

A variey o cell ypes line he inesnal glands.

Paneh cells play a role in innae immuniy. They are exocrine, producing anmicrobial pepdes, such as 
lysozyme, which hey secree ino he inesnal lumen o desroy pahogens presen in chyme     .

Eneroendocrine cells are presen in he inesnal glands, he specic populaon and heir number 
varying in he dieren regions o he small inesne. Many sample luminal conens via endocyosis a 
heir apical aspec, using his o regulae hormonal release rom heir basal aspec ino he underlying 
LP. Major hormonal producs o he small inesne are cholecysokinin, which 
promoes gall bladder conracon and he secreon o pancreac enzymes, 
secren, which promoes he secreon o bicarbonae and waer rom he 
pancreas and bile ducs, and molin, which promoes gu moliy.

M (microold) cells are presen in he ileum where hey 
orm an epihelial covering overlying Peyer’s paches. 
They endocyose angens and ranspor hem o he 
lymphocyes and dendric cells (APCs) in he 
underlying LP, which hen migrae o lymph 
nodes o iniae an immune response.

This wide variey o cell ypes is replenished 
by he division o sem cells presen in he 
bases o he inesnal glands. The ransi 
me rom “birh” o being shed rom he 
p o a villus is 3 - 5 days.

This hisological secon o he ileum 
shows Paneh cells (PC) wihin he 
inesnal glands o he mucosa. These 
cells heavily sain wih eosin which 
make hem look reddish-pink.
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Celiac DiseaseI
N
F
O

In celiac disease, an immune reacon o proeins in whea and oher grains causes inammaon 
and arophy o he small inesnal mucosa (predominanly duodenal mucosa) and a loss o villus 
heigh, leading o malabsorpon.

Crohn’s DiseaseI
N
F
O

In Crohn’s disease, here is chronic inammaon ha can involve any poron o he GI rac, alhough 
mos commonly aecs he erminal ileum and/or colon, classically presenng wih chronic non-
bloody diarrhea, abdominal pain and weigh loss. The inammaon may penerae deep ino he 
gu wall. The cause is no clear; i may involve a combinaon o immune and genec acors.

Acknowledgements



Menu

Start

H14 The Small and Large Intestine

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 Small

Intestine

7. An Overview of the Small

Intestine

8. The Mucosa of the Small

Intestine

9. Enterocytes and Goblet Cells

Cover the Villi

10. Cells of the Intestinal Glands

11. Pathology of the Small Intestine

12. The Histology of the Large

Intestine

13. An Overview of the Large

Search...

H14 The Small and Large Intestine

NEXTPREVIOUS

H14   The Hisology o he Large Inesne

The Hisology o he Large Inesne

12

Acknowledgements



Menu
H14 The Small and Large Intestine

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 Small

Intestine

7. An Overview of the Small

Intestine

8. The Mucosa of the Small

Intestine

9. Enterocytes and Goblet Cells

Cover the Villi

10. Cells of the Intestinal Glands

11. Pathology of the Small Intestine

12. The Histology of the Large

Intestine

13. An Overview of the Large

Intestine

14 Th S b d M f

Search...

H14 The Small and Large Intestine

NEXTPREVIOUS

H14   An Overview o he Large Inesne 13

The cecum, ascending and descending colon are secondarily reroperioneal; 
only heir anerior suraces are covered by serosa. The ransverse and sigmoid 
colons are inraperioneal, and hereore suspended by meseneries. The 
serosae covering hem is connuous wih ha o heir meseneries.

Epiploic (omenal) appendages are accumulaons o a, covered by serosa 
ha are characerisc o he large inesne.

The large inesne absorbs waer, elecrolyes, and some viamins. I orms indigesble maerial ino 
eces. I includes he cecum, he ascending, ransverse, descending and sigmoid colon, and  he recum. 
While i is shorer in lengh han he small inesne, i is larger in diameer.

The muscularis exerna o he cecum and colon 
is remarkable in ha while is circular layer is 
complee, is longiudinal layer is reduced o 
hree srips, he eniae coli. Tension in he 
eniae coli orms hausra, he sacculaons 
characerisc o he bowel wall. This muscle 
layer is complee in he appendix and recum.

The inner circular layer o muscle is 
hickened a each end o he large 
inesne o orm he ileocecal valve 
and he inernal anal sphincer. In 
he recum, i also orms he recal 
“valves” o Houson.
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Goble cells increase in number along he 
lengh o he large inesne, as he eces 
are dried ou hrough he absorpon o 
waer, and lubricaon o he inesnal 
wall becomes more necessary.

Sem cells in he bases o he inesnal 
gland divide o replace cells los ino he 
luminal conens.

There is an abrup ransion o sraed 
squamous epihelium a he recoanal 
juncon, and he mucosa is raised ino 
longiudinal olds, he anal columns. The 
sraed squamous epihelium o he anal 
canal becomes keranized a he anus     .

Lymphac nodules o he LP may exend ino he submucosa. Oherwise, he 
submucosa o he large inesne is ypical, and hereore unremarkable. The large 
bacerial populaon in he large bowel necessiaes he presence o his MALT.

The mucosa o he large inesne is disncly dieren rom ha o he small 
inesne in ha i lacks villi. I does orm deep ubular invaginaons ino he LP, 
he inesnal glands. The epihelium is dominaed by absorpve cells and goble 
cells, and includes a small populaon o eneroendocrine cells     . 
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Goble cells increase in number along he 
lengh o he large inesne, as he eces 
are dried ou hrough he absorpon o 
waer, and lubricaon o he inesnal 
wall becomes more necessary.

Sem cells in he bases o he inesnal 
gland divide o replace cells los ino he 
luminal conens.

There is an abrup ransion o sraed 
squamous epihelium a he recoanal 
juncon, and he mucosa is raised ino 
longiudinal olds, he anal columns. The 
sraed squamous epihelium o he anal 
canal becomes keranized a he anus     .

Lymphac nodules o he LP may exend ino he submucosa. Oherwise, he 
submucosa o he large inesne is ypical, and hereore unremarkable. The large 
bacerial populaon in he large bowel necessiaes he presence o his MALT.

The mucosa o he large inesne is disncly dieren rom ha o he small 
inesne in ha i lacks villi. I does orm deep ubular invaginaons ino he LP, 
he inesnal glands. The epihelium is dominaed by absorpve cells and goble 
cells, and includes a small populaon o eneroendocrine cells     . 

This hisological secon o he colon 
has zoomed in on he mucosal layer.

There are no plicae circulares or villi. 
Goble cells (G) are more abundan.

The inesnal glands (IG) o he 
mucosa orm deep, ubular 
invaginaons ino he lamina propria.

Remember, he epihelial lining along 
he inesne is composed o a simple 
columnar epihelium (SCE) wih a 
brush border, and hese cells are 
reerred o as enerocyes.
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Goble cells increase in number along he 
lengh o he large inesne, as he eces 
are dried ou hrough he absorpon o 
waer, and lubricaon o he inesnal 
wall becomes more necessary.

Sem cells in he bases o he inesnal 
gland divide o replace cells los ino he 
luminal conens.

There is an abrup ransion o sraed 
squamous epihelium a he recoanal 
juncon, and he mucosa is raised ino 
longiudinal olds, he anal columns. The 
sraed squamous epihelium o he anal 
canal becomes keranized a he anus     .

Lymphac nodules o he LP may exend ino he submucosa. Oherwise, he 
submucosa o he large inesne is ypical, and hereore unremarkable. The large 
bacerial populaon in he large bowel necessiaes he presence o his MALT.

The mucosa o he large inesne is disncly dieren rom ha o he small 
inesne in ha i lacks villi. I does orm deep ubular invaginaons ino he LP, 
he inesnal glands. The epihelium is dominaed by absorpve cells and goble 
cells, and includes a small populaon o eneroendocrine cells     . 

The ransion zone beween he recum and he anus is called 
he pecneal line, PL. I marks he juncon beween he simple 
columnar epihelium o he colon, SCE, and he sraed 
squamous nonkeranized epihelium o he anal canal, SSE. As 
shown clearly here, he SSE becomes keranized, SSE(K) a he anus.
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Inammaory Bowel Disease in he ColonI
N
F
O

In ulcerave colis, chronic acve inammaon o he mucosa o he large inesne causes he 
ormaon o ulcers, which resuls in chronic bloody diarrhea. I ypically sars a he recum and 
proceeds proximally.

The inammaon in Crohn’s disease can involve all layers o he inesnal wall, rom mucosa o serosa. I 
is presen as disconnuous paches hroughou he GI rac, alhough commonly in he erminal ileum and 
large inesne (hus, i is menoned here, as well as in he secon on he small inesne). Crohn’s disease 
presens wih chronic, non-bloody diarrhea, abdominal pain and weigh loss.   
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Recal VaricesI
N
F
O

As described earlier, 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. Recall ha such a poral-sysemic anasomosis occurs in he esophagus, and can lead o 
esophageal varices. A poral-sysemic anasomosis also occurs in he submucosa o he recum.

The superior recal veins drain ino he poral sysem. The middle and inerior recal veins drain ino he 
sysemic sysem (he inernal iliac veins, and rom here ino he IVC). These veins 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 superior recal vein o he ribuaries o he 
middle and inerior recal veins, locaed in he submucosa o he recoanal juncon. In response o he 
increased venous pressure, veins in he submucosa o he recum dilae (recal varices).

These are disnc rom hemorrhoids, which are dilaed vessels a he anorecal juncon in he venous 
plexus associaed wih mucosa overlying he inernal anal sphincer (inernal hemorrhoids) and a he anus 
in he venous plexus associaed wih he skin overlying he exernal anal sphincer (exernal hemorrhoids). 
Hemorrhoids are no associaed wih poral hyperension, bu, or insance, wih a low bre die and he 
resulan sraining associaed wih deecaon.
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