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The gastro- intestinal tract:

Composed of:

Esophagus
Stomach

Small intestine
Large intestine
Anal canal

Anus

Esophaqus

Stomach

Small
Intestine

Large
Intestine
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General features of the wall of the GIT
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\

its wall is composed of 4 layers:
(J Mucosa:
Epithelium

CT (Lamina propria, corium)
Muscularis mucosa ( s. ms.)

(JSubmucosa: C.T.

J Musculosa : 2 layers of
smooth muscles (IC & OL)

J Adventitia or serosa  proforHemaz

TG | one longiudin,
Banh 7 \

r A
The mucosa s a mucous
membrane that lines the
G tract and secretes
mucus that lubricates
and protects the 61 tract, |

r A
The submucosa s  layer

| of connective tissue that
containg blood vessels,

N [
SR | The muscularis s made up
.| 0f two layers of smooth

[ymph vessels, and nerves,
\ J

\

muscle==one ¢ircular and

[ : ’ \
The serosa is a connective

secretes a fluid to
lubricate the outside of

J

tssu covering that
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Adventitia vs. serosa
Serosa: double layer membrane made of epithelium

One layer is attached to the organ called visceral layer , the
other layer will be close to the body cavity & called partial layer.
In between these two epithelial layer is fluid called serous for
lubrication ( reduce friction)

Serosa will wrap organs that set in a body cavity i.e abdominal
cavity like GIT organs within the peritoneum i.e intraperitoneal
organs (liver, stomach, spleen, 15t part pf duodenum, ileum,
jejunum, transverse & sigmoid colon)

Adventitia: is not epithelial is loose CT that wraps organs that
set outside the peritoneal cavity i.e. retroperitoneal and attach
them to the abdominal cavity

pancreas, rest of duodenum, cecum, ascending & descending
Colcon
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The esophagus
Muscular tube connects the pharynx with stomach,
transport food

Its wall consists of 4 layers:

Mucosa o

0
Submucosa: Mucosa —
(stratified
squamous
epithelium)
Submucosa
(areolar
connective
tissue)
Lumen
Muscularis
externa
» Circular layer
* Longitudinal

layer

Musculosa

Adventitia

Adventitia
| (fibrous

Vv B AN, connective
L) tissue)
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= Mucosa
Epithelium: Non-keratinized stratified squamous epith.
Lamina propria: B.V.,, nerves, lymphatics (!Cardiac orifice)
Muscularis mucosa: smooth ms.

= Submucosa: loose C.T. contains BV, lymphatics, Meissner’s
plexus of nerves & esophageal mucous glands

= Musculosa: IC &OL (OL: upper 1/3 Striated *, middle 1/3

mixed & lower 1/3 smooth ms.) NB: swallowing start with
controllable motion but finishes with involuntary peristalsis

= Adventitia: covers most of the esophagus except the most
distal portion which is located in the abdominal cavity is
covered by serosa
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Layers of the wall of the esophagus

le

e)

Lamina Proprla .

Stratified Squamous
Epithelium

Lymphoid Tissue

m m Muscularis Mucosa

Adventitia
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Blood Vessels &
Glands

Circular Muscle
Neural Plexus

Longitudinal Muscle



Changes at gastro- esophageal junction

ne stratified Squamous - simple columnar epithelium

T
2. The lamina propria of stomach is wide & contains gastric
glands (branched tubular )

T

ne esophageal glands in the submucosa of esophagus
stops in that of stomach

4. The musculosa becomes more thick in stomach due to the
appearance of inner oblique layer
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Layers of wall of stomach

Layers of wall of esophagus

Muscularis Mucosa

Submucose
Oblique Muscle Layer

Serosa

—
—

Opening of Gastric Glands

Lo Y

) 1VV

J V.Y

Lamina Proprla

Strallied Squamous
Epithelium
Lymphold Tissue
Larmina Pmprla
m Muscularis Mucosa
M} Blood Vessels &
( Glands

= i (roular Muscle
== Noural Plexus

Longitudinal Muscle

Frani Baumphrey M.D. 2009

Prof Dr H Elmazar



The stomach
* The most dilated part of the GIT S Wi

* The mucosa in empty stomach forms
longitudinal folds called gastric rugae ;»

* |t acidifies & converts the food - chyme

Stomach

92009 WebhD, LLC,

 The mucosa of stomach contains gastric glands (cardiac,
fundic, pyloric)

* These glands secrete gastric juice_which contains:
» Acid: HCI
» Mucus

» enzymes: pepsinogen, lipase 10
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The stomach

The stomach is subdivided into 4 regions:

Cardial Notch /
Cardiac Notch
of the Stomach

1. The cardiac region

2. The fundus

3. The body

4. The pyloric region
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The fundus & body of the stomach
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L Gastric pit

—— Gastric gland

surface epithelium

where acid enters
the stomach cavity

where acid is made

these bloodvessels should Prov‘»dc
ample of nutrients for tiny blood

vcsﬁscls to feed 3ll surface ccr'nthclium
so this can stand up to acid..

ood bloodflow + amPlc ?ppro?riatc
a

9
Nutrients - hcalth; surface epithchum

1- The mucosa:

epithelium: simple columnar cells, these cells secrete neutral
mucus for lubrication & protection*

lamina propria: contains gastric glands & C.T. fills the spaces
between the glands . It also contains B.V., lymphatics, nerves

Prof Dr H ElImazar
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* Muscularis mucosa: layer of smooth muscles arranged as (IC & OL)
inner circular & outer longitudinal

Gastric pits

Gastric glands ( fundus)

W Surface
!epithelium

==
ST
Ay

o simple branched tubular.
o occupy the entire thickness of the mucosa.

Mucous
| neck cells

o They open onto the surface epithelium

— Parietal
cell

through gastric pits.

o through the pits the mucus, HCl &

gastric enzymes reach the lumen of the

—— Gastric gland———— — Gastric pit—;

stomach

Enteroendocrine
Prof Dr H Elmazar cell 13




* Each gland is formed of 3 parts: isthmus, neck & base

* 6 types of cells line the fundic glands:

1- Surface mucous cells (Foveolar cells):
cover the surface & line the gastric

pits & isthmus. Their apical cytoplasm
contains mucin granules.

They sec. neutral mucus for protection
(Gastric mucosal barrier)

2- Mucous neck cell: present in

neck of gastric glands,

low columnar cells e foamy cytoplasm.
They secrete acidic mucus

Prof Dr H ElImazar

Oxyntic Gland

Gastric pit
{fovaolus)

Isthmus

Mucous neck calls

Nack

Parietal calls

Endocrina call

Base
(fundus)

14




Gastric mucosal barrier

3: Mucous

Gastric Lumen < | " C & %
1: Pepsinogen 5 Al ' : T HT
2: Pepsin H HY H*
H GP)
r -------
Mucous- j = & Ha ﬁ
" :
bicarbonate HCO. e o _ v'r
barrier (&) s M9 (HCO3+H*—H,0+CO,)
| |
a

o/

Epithelial tight
junctions

L0

Tl
o
\
& '

Surface i
mucous cells

Interstitial Fluid {

Capillary { .

1- epithelial cell lining. Cells in the epithelium of the stomach are
bound by tight junctions

2- A special mucus covering, secreted by surface epithelial cells. This
insoluble mucus forms a protective gel-like coating over the entire
surface of the gastric mucosa.

3- Bicarbonate ions, secreted by the surface epithelial cells. The

bicarbonate ions act to neutralize harsh acids that find access to
ce"s Prof Dr H Elmazar 15



3- stem cells: present in neck region, low columnar. They
differentiate to other gastric cells

4- Parietal (oxyntic) cells :

* triangular in shape e acidophilic Cikigd

cytoplasm & rounded central nucleus.
present mainly in the upper half of the
glands — fewer in the base

Nack

* E/M : their apical surfaces show
branching Intracellular canaliculi

Oxyntic Gland

that open at the apex.
P mitochondria, PSER, NO sec. granules e
* They secret HCI & intrinsic factor(glycoprotein)
needed for vit. B12 absorption
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OXYNTIC CELL

Gastric
lumen

Simple
columnar

MUCUS NECK CELL

— Mucous cells

epithelium (secrete mucus)
- p
Gastric —
pit
Parietal cell (secretes
L hydrochloric acid and
) * intrinsic factor)
. Chief cell (s;acretes
-y e PARIETAL CELL
pand . CANALICULI
¥ HCI INTRINSIC FACTOR
Oxyntic cell secretes HCI & intrinsic factor
= _ hisiakih showing tubulovesicular system
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Pernicious Anemia

* Pernicious anemia is caused by a lack of intrinsic factor

* Intrinsic factor is a protein made in the stomach. It helps your
body absorb vitamin B12, necessary for normal RBC
production; RBCs are larger

One of the signs of pernicious anemia is red
tongue with smooth surface (Beefy tongue)

Prof Dr H Elmazar
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5-Peptic (Chief, Zymogenic) cells: mainly at the base of gastric glands.

columnar cells e basal rounded nuclei.

* The basal cytoplasm is basophilic

* These cells secrete pepsinogen & G. lipase

due to P rER, while the apical part contains
™1 zymogen granules

E/M : protein secreting cells

Junctional
complex

rER

lamina

CHIEF CELL

Acid, intrinsic factor, pepsinogen

4 Mucus layer

L
v/ Surface mucous cells
% (mucus, trefoil peptide,
)  bicarbonate secretion)

Mucous neck cells
(stem cell compartment)

Parietal cells
(acid, intrinsic factor
secretion)

ECL cell
(histamine secretion)

Chief cells

(pepsinogen secretion)
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Acid, intrinsic factor, pepsinogen

6- Entero-endocrine cells : !
e presentin the base of the glands.
* Hormone secreting cells

e (diffuse neuroendocrine system)

4 Mucus layer

v Surface mucous cells
7 (mucus, trefol peptide,
) bicarbonate secretion)

_ Mucous neck cells
. . . ; tem cell compartment
e Their secretions accumulates in the J(” o

basal part to be released to the B.V.

Y Parietal cells
:| (acid, intrinsic factor
secretion)

* They secrete:
ECL cell

v’ Somatostatin(D cells) [
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esophagus —

7 -

pyloric

sphincter longitudinal muscle

circular muscle

oblique muscle ==

submucosa

duodenum i
(small intestine) mucosa

2- The submucosa: loose C.T. with B.V., lymphatics, meissner’s plexus of
nerves

3- The musculosa: formed of 3 layers of smooth ms.
Inner oblique - middle circular - outer longitudinal.
Auerbach’s plexus is present between middle & outer layers

4- The Serosa: is the peritoneal covering, is formed simple squamous
mesothelium & loose C.T. It contains B.V., lymphatics, & nerves .



The difference between fundus & pylorus

Fundus

Thick mucosa
Pits are narrow & short

F. Glands are simple
branched tubular & long

occupy most of mucosal
thickness

Lined e 6 types of cells

Corium: lymphocytic
infiltration

Musculosa: thinner formed
of 3 layers of ms. (1O,
MC,OL)

Prof Dr

H

Pylorus

Thin mucosa

Pits are wide & long

P. Glands are coiled
branched tubular & short

Occupy % of mucosal
thickness

Lined e mucous secreting cells
No oxyntic, No peptic cells

Lymphocytic infiltration &
lymph nodules

Thicker , formed of 2 layers of
muscles. Thick IC to form the
p. sphincter & OL

Flmazar 22




Difference between fundic & pyloric glands

OXYNTIC GLAND PYLORIC GLAND

SR

D) W%%%%
0

5 } ISTHMUS

|5
(PROGENITOR ZONE) \‘ 825 e

Surface
Mucous Cell

GASTRIC PIT
(FOVEOLUS)

Surface
Mucous Cell

Mucous
Parietal Cell @,ﬁ'
\
2

: % Neck Cell
Mucous . = 0 ,
Neck Cell ';%: ; .?i %
i i IR Bl
(E::'I‘I”(::i:lr::r::{:;mhke ’% .-,.'",,' NECK §®

D Cell
(Somalostatin)

Chief Cell

(Pepsinogen) ‘%} -.
éw BASE W

Enterochromaffin Cell (ANP) EnterochromaHfin Cell (ANP)

-
G-
4
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Changes at gastro duodenal junction
intestinal villi start to project from mucosa

Intestinal crypts replace pyloric glands in the corium of duodenum

Surface columnar cells with brush border. Goblet cells appear
between cells

Muscularis mucosa: pass unchanged

Brunner’s glands appear in duodenal
submucosa

Brunner's
P Gland In
=% Submucosa
2, Of Duodenum
1

Pyloric
- Sphincter
« (Inner Ciric. L)

Musculosa is thinner in the duodenum =5

¢ Outer Long
= 1,

Serosa pass unchanged prof Dr H Elmazar TS L.




1

Gastro duodenal junction
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Wall of intestine Wall of stomach

Opening of Gastric Glands
W
|
Peyers Palch T\
Mucosa { y \
O bmucosl Plevss o Museulars Mucosa
- b g Lymph Vesssel v v,
Stbmucosa Portdl Venule U
Aﬂew Muscularis Mucosa Fe
MeserercPons g “HEREERE . Submucose
) Ciar s Obique MuscleLager > g o S
Museuler Layer | : |
Longhudinal busce
Serosa { I N ] i Serosa
frk Doumphey MO.208 14 £ Frani Baumphrey M.0. 2009




Small intestine

Parts of small intestine:

Duodenum
Jejunum
lleum

Function:

Digestion
Absorption
Endocrine secretion
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I- The mucosa

Contains : villi & crypts,

* The villi are finger like projections,
extend into lumen of Sl. They have
central core of C.T. (lamina propria)

* The crypts of Lieberkuhn (intestinal

glands) : simple tubular glands
in the C.T. of lamina propria

Prof Dr H Elmazar

al modifications of the small intestine.

Absorptive~=i /1|
cells S

Lacteal

mucosae e —|ymphatic vessel

(b) Villi

28




The intestinal villi

e  Each villus is formed of:
a) Epithelium: showing only 3 types of cells :

columnar absorbing cells ( 90%),

goblet cells (9.5%), endocrine cells (0.5%)

Baseaseeed =f |
Muscularis Vein
mucosae

~-;‘fi > Microvill

r\E

AT

-~ Epithelial
cell

\ -
) % LS
> » ’ I‘ 1 .‘ "‘

-—AY hay;
E

b) Central CT core contains central blunt- end lymphatic (lacteal)

Submucosa

Goblet Absorbtive
Cell Cell

Frank Baumphray .0, 2005
2




duodenum

Villi vary in shape throughout the
different segments of Small
Intestine:

»Duodenum: broad, leaf- like
»Jejunum : long & slender
»lleum: short, absent over Peyer’s
patches Prof Dr H Elmaee




1- Enterocytes:

o Absorp tive Ce"S 'CoWIQMNmn:Gli{lllCompﬂnlealnc.mml"
Migrovill wf?-;g “1

. ierovilli ‘1\ “ ,' r

 Tall columnar cells e basal oval nuclei & Microvil 0l i

brush border of microvilli to increase Cell membrang
The absorptive surface area (10 folds)
Mitochondrion
« E/M: rER, Golgi, 1 mitochondria, Golgi apparatus
their lateral borders show tight junctions
Nucleus
* their function is : Terminal digestion e
& absorption of carbohydrates endgmasmic

reiulum  Nucleolus”™
Intestinal epithelial cel
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2- Goblet cells:

Present between the enterocytes on the villi & in the crypts

Unicellular mucous secreting gland

Each cell has expanded apical part full of
mucin granules & basal cylindrical part
contain the deeply nucleus

Secrets mucus at intervals for lubrication

_-Brush
border

2 |—-Goblet
7~ cells

. -
o s
’ v

H Elmazar

T Lacteal

Secretory vesicles
containing mucin

Rough ER

Golgi apparatus

Nucleus




Crypts of Leiberkuhn

* They are simple tubular glands occupy the thickness of
the corium till the muscularis mucosa 93‘“”‘%\

m

.:.wwﬁmm@maw‘m,a»

6 types of cells line the crypts:
1- Enterocytes

2- Goblet cells
3- Paneth cells

4- endocrine cells

"'7’»’.4&f.\.ﬁMmm%ﬁmM%MMM‘?M

5- stem cells

6- M cells (Microfold, macrophage)

Panethcell-\— 5/ T\
» L)

Prof Dr H ElImazar Stem cell




3- Paneth cells:

* Present in groups at bottoms of crypts only

Crypt
enterocytes

* Pyramidal cells e basal oval nuclei

& narrow apical part Stom colls

FPaneth cells

* Basal cytoplasm is basophilic due to* rER,
apical part has acidophilic zymogen granules

* They secrete intestinal lysozyme
which has bactericidal effect
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4- Enteroendocrine cells:

5- Stem cells:

Secrets intestinal hormones
Present mainly in base of crypts,
Their secretions released to blood
Their secretions control peristalsis,
sense of being satisfied after eating

Short columnar cells ,present at
base of crypts in between Paneth cells
Differentiate to replace other cells

Prof Dr H ElImazar
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6- M (microfold) cells:
* Sguamous - like cells present in association with lymphoid

nodules of Peyer’s patches in ileum

* play a role in mucosal immunity response

* Have microfolds on their apical surface & basal membrane
invaginations. The Basal lamina under M-cells is porous

* Phagocytosis & transport antigens from intestinal lumen to
the underlying macrophages & lymphocytes

a

s microbe

Gut lumen

follicle-associated -~ FAE enterocyte
epithelium = M cell

::::::
hemokines

Iymphold vessel Dr H EIf




Peyer’s patches (ileum)

a) present mainly in the ileum. In both lamina propria of
mucosa & submucosa

b) They are aggregations of lymph follicles, lies in the side
opposite to the mesenteric attachment.

c) the intestinal villi absent over Peyer’s patches
d) They are important for mucosal immunity

inlas¥nal bmean

v
epithalum “

(A

\,\
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Brunner’s glands

* Found in the submucosa of the duodenum
* Their ducts open into the bases of intestinal crypts
* They secrete alkaline mucous

Brunner’s glands
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Plicae circularis: circular folds of mucosa & submucosa
projecting into the lumen of small intestine

Plicae Circulares

Plicae circulares

Villi

!

5

.‘.1'. 4
OF B

=,."——Submucosa

M [Muscular
“[layer

— Circular muscle
LGOI i Longitudinal muscle
R Serosa

Prof Dr H Elmazar
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Large intestine

Composed of:

Transverse
* Cecum

e Colon (ascending, transverse,
descending, sigmoid)

Descending

e Rectum
colon

e Anal canal
Function:

* Absorption of water & ions
* Production of mucus

* Formation of fecal mass | .
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The large intestine

1- the mucosa: are thicker, contains only crypts (deep & wide )
No villi

a) The epithelium: layer of Enterocytes & many goblet cells lining of

the crypts LARGE INTESTINE MUCOSA
intestinal
gland absorptive cells
b) The lamina propria : contains the crypts, goblet cells
lymphoid cells & follicles
KR oy e : z
: \?J'-%‘ i .‘f ik lamina propria
L 2 \‘t
: z i Nk, §
c) the muscularis mucosa: well developed E“-\:;.‘; Lg}:%,g; \v

muscularis mucosa
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cells lining The crypts of large intestine

1- Simple columnar cells e brush

border for absorption of water

2- Goblet cells: very numerous to
secrete mucus

3- endocrine cells

4- stem cells: at the base of the %
w 'b' 'f;\‘«p\ «g\\

oy
. “ "

crypts

Prof Dr H Elmazar 42



Taenia coli

* The musculosa of the large intestine 2 layers ( IC & OL).

* IC is continuous but the OL breaks up into 3 longitudinal
bands to forms the taenia coli

* Responsible for haustra ( segmentation ) of colon. Haustra
helps to push contents of colon through under peristalsis

appendices Epiploicae

The serosa: shows small pouches of

peritoneum contains fat

Taenia coli
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lleum
(small intestine)

The appendix

It is a projection from the cecum, 8 cm

(large intestine)

* The mucosa: crypts short & few in number o

a) Epithelium: simple columnar + goblet cells
enteroendocrine cells

b) The corium & submucosa: rich in
lymphoid follicles

c) No muscularis mucosa, NO
taenia coli No appendices epiploicae
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The anal canal

The mucosa of the anal canal shows
permanent vertical folds called
columns of Morgagni

The ends of Morgagni columns form
anal valves which are separated by
anal sinuses

The epithelium is stratified columnar on

columns of morgagni
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e C.T. under the level of the valves is rich e convoluted
veins - the internal piles (plexus of veins )

e At the anus another group of veins under the skin forms
the external piles

: ‘ circular
\ LI muscle
internal submucosa
| |
hemorrhoidal | | \
longitudinal

smooth muscle

plexus \ \ *\
\ of rectal wall

muscle of pelvic
floor (puborectalis)

N

S

~—

iy

junctional zone

of epithelium anal column

opeTinlg of internal anal
anal gland sphincter
pectinate fibroelastic
(dentate) line septum
ex;efga: external anal
emorrhoida sphincter
plexus
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The inner circular becomes thick to form internal anal sphincter

The outer longitudinal layer of rectum pass unchanged the
between internal & external sphincters of the anal canal

The skeletal ms of pelvic floor form the external sphincter

. |
internal |}

plexus

muscle of pelvic
floor (puborectalis)

junctional zone
of epithelium

opening of

} l !  muscle

hemorrhoidal « | )

anal gland

pectinate
(dentate) line

external

hemorrhoidal
plexus

circular

submucosa

longitudig
sm@Pth muscle
of rectal wall

anal column

internal anal
sphincter

fibroelastic
septum

external anal
sphincter
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