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The gastro- intestinal tract: Esophagus

Composed of:
 Esophagus

* Stomach
 Small intestine

Stomach

* Large intestine
* Anal canal

Small
Intestine

Large
Intestine

Anus

Prof Dr H Elmazar 2



General features of the wall of the GIT

its wall is composed of 4 layers:
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The mucosa s a mucous
membrane that lines the
G tract and secretes
mucus that lubricates
and protects the 61 tract, |

The submucosa s  layer
| of connective tissue that
containg blood vessels,

[ymph vessels and nerves,
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~=ZAdventitia vs. Serosa--
Serosa: double layer epithelial membrane 3

One layer is attached to the organ called wsceral Iayer 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 e.g. GIT organs within the peritoneum i.e intraperitoneal
organs (liver, stomach, spleen, 1 part pf duodenum, ileum,
jejunum, transverse & sigmoid colon) peritonesm ez ©Ur 21 o
o alols ‘gt &

n_o,{—yapenl-onwm adle a'--'éA_: MW?ef\“nM

Adventitia: is not eglthelgal itis CT that wraps organs that set
outside the peritoneal cavity i.e. retroperltoneal and attach

them to the abdominal cavity™= " ¢-& = d2 YT P
PVBUQV”- S(ng_ ﬁdzyé@ 4__/l_3
pancreas, rest of duodenum, cecum, ascending & descendmg

Colcon
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The esophagus
Muscular tube connects the pharynx with stomach,

transport food S~ =

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]” s

Muscularis mucosa:smooth ms

= Submucosa: loose C.T. contains BV, lym Egatics, Meissner’s

plexus of nerves & esophageal mucous'glan Ludori cuskiom

=L

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

mixed & lower 1/3 smooth ms.) NB: swallowing start with 7;2;“&‘2‘,’“’“
L "?ua

controllable motion but finishes with involuntary perlstaI5|s g

2ed (W"i- tmﬂ" el s

= Adventitia: covers most of the esophagus@xcep the most
distal portion wh|ch is located in the abdominal cavity is

covered byserosas— . d
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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
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GEEChanges at gastro- esophageal junction
. eaopress

ne stratified Squamous - simple columnar epithelium
The lamina propria of stomach is wide & contains gastric
glands (branched tubular )

_———

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

The musculosa becomes more thick in stomach due to the
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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
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The stomach
* The most dilated part of the GIT S W

* The mucosa in empty stomach forms
longitudinal folds called gastric rugae m -

Sphincter

* |t acidifies & converts the food - chlme -, / \ g

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

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

for digedion
> 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

aa—————————_ i,

2. The fundus

_—
the
=]

3. The body

4. The pyloric region
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The fundus & body of the stomach

surface epithelium

L Gastric pit
where acid enters
the stomach cavity

L Gastric gland

\ where acid is made

‘mn:nu.',ai"”‘
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these bloodvessels should provide
ample of nutrients for tiny blood

so this can stand up to acid...

good bloodflow + amPlc propriate

i- ~ Caopyright 2013 Han van de Oraak BSc LicAc MCSP

_

vessels to feed 3ll surface ccr'athclium

a
Nnutrients - hcalth; surfgcc epithclium

1- The mucosa:

* epithelium: simple columnar cells, these cells secrete neutral

mucus for lubrication & protection*
Fmple tesbudar %}“\é

* lamina propria: contains gastric gldnds & C.T. fills the spaces
between the glands . It also contains B.V., lymphatics, nerves
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The gastric ( fundic ) glands
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Muscularis mucosa: layers of smooth muscles arranged as

(IC & OL) inner circular & outer longitudinal

Gastric glands ( fundus)

simple branched tubular.

occupy the entire thickness of the mucosa.
They open onto the surface epithelium

through gastric pits.

through the pits the mucus, HCl &

gastric enzymes reach the lumen of the

stomach
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—— Gastric gland———— — Gastric pit—;

Gastric pits

Enteroendocrine

cell

Mucous
1 neck cells
|

— Parietal

cell
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* 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

. . ShS B U5 (.
(Gastric mucosal barrier)’” 7% 7 22" i
PSS Ay
‘olo goga~ thielk nubved muedd 5 - mucin
Esz:Bo moleahle ﬁ
27 Mucous neck cell: present in

- |
neck of gastric glands;> =ccvet o
2 —ts o OpHrum U kol ye 5 b

low columnar cells e foamy cytoplasm.

They secrete acidic mucus _5on Lud 2o 4

isthmas “ — Hel

<
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Oxyntic Gland

Isthmus
—

Gastritpit)

{fovaolus)

Mucous neck calls

Nack

Pariatal cells

Endocrina call

Base
{fundus)

Chief calls
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Gastric mucosal barrier

Gastric Lumen J!

1: Pepsinogen
2: Pepsin

Mucous- j
bicarbonate
barrier

3: Mucous

Epithelial tight
junctions

Surface
mucous cells i

Interstitial Fluud{

1- Tight junctions between the lining epithelial cells
2- A thick insoluble mucus covering secreted by surface epithelial

cells, forms a physical barrier that coats 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
cells rucs Vot Mol gl o L% e muwcus S B LW L G um A
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3- stem cells: present in neck region, low columnar. They =t «**

. . . enr / 3 -pilery
differentiate to other gastric cells ot WfLmu; layer

4- Parietal (oxyntic) cells : i, isthmus + nee g
: : gy, vt E
» triangular in shape e acidophilic

cytoplasm & rounded central nucleus.
present mainly in the upper half of the
glands. Few at the base of glands

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

Oxyntic Gland

that open at the apex.

mitochondria, PSER, NO sec. granules

* They secret HCI & intrinsic factor(glycoprotein)
needed for vit. B12 absorption
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OXYNTIC CELL

Gastric
lumen \V\H‘OL
lomicedt
£ .
Simpl L&Y aeo)
O(IJTJFF)H?)af -— MUCUS NECK CELL -secoretkr B <l
eptielium (secrete mucus) = h AT sreoth

EQ

~

a o
Gastric —
pit
Parietal cell (secretes
= L hydrochloric acid and
e 7 * intrinsic factor)
g Chief cell (s;acretes
astric pepsinogen
gland PARIETAL CELL CANALICULI
¥ HCI ® INTRINSIC FACTOR
Oxyntic cell secretes HCI & intrinsic factor
= _ hisiakih showing tubulovesicular system
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Nonsecreting parietal cell Acid-secreting parietal cell

helpt e sccretiod &= el sy - el

Showing tubulovesicular system in active vs resting parietal cell
+ o ceM mmbcw\c_OE_J; Sy o_'__‘,.g’.é_yﬁb
FU2 Wend 5 loie G paited et

 The system refers to a network of membrane bounded vesicles
"femodel adjusting the need for acid production
‘It plays role in proton pumps. It increase the surface area for

proton pump when acid secretion is needed
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Formation of HCL

Lumen of gland
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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

SR

1§ (Gl o - Bal S Toeas Ll cplsrft! clivie
Pleny «ols- Al nkinsic o aeld s o

= RBC defeck + smwth toumge
omd red cc red beefy tourga)

UW/ Paf)/ie andergs Fo
adrephy becouse f ¢ B
) St rourepibly — jest fdesce e
+ B2 very importemt in e divisiod
wvenewing s 7o g L

MM (S {'Zé)ﬂ— [::' e

-gcf ( Mlej »

One of the signs of pernicious anemia is red
tongue with smooth surface (Beefy tongue)
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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 PrER, while the apical part contains

'I‘i zymosgen granules

[

E/M : protein secreting cells

e

Junctional
complex

A

rER

Basal
lamina

CHIEF CELL

+~ ™M %lg\' @Tﬁga)f‘&

Acid, intrinsic factor, pepsinogen

4 Mucus layer

Foo

N/ Surface mucous cells
9 (mucus, trefoil peptide,
) bicarbonate secretion)

Mucous neck cells
(stem cell compartment)

Parietal cells
(acid, intrinsic factor
secretion)

ECL cell
&.01— (histamine secretion)

Chief cells

(pepsinogen secretion)
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6- Entero-endocrine cells :
e present in the base of the glands.
* Hormone secreting cells

* (diffuse neuroendocrine system)

QU 2 secrefion e S =y ol ose J1 & op &

@PiCaJ

UV 26 wke

(€ ﬂﬂor‘nwn fot

e Their secretions accumulates in the
basal part to be released to the B.V.

* They secrete:
v'_Gastrin

v' Enteroglucagon

v’ Serotonine
v’ Somatostatin

(D ceIIﬂ&

A
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Acid, intrinsic factor, pepsinogen

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

Mucous neck cells
(stem cell compartment)

x| = Parietal cells
_-| (acid, intrinsic factor
secretion)

Chief cells
(pepsinogen secretion)

4 Mucus layer




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 ¢i r - 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.Y., lymphatics, & nerves



The difference between fundus & pylorus

Ne r2p plop

[/
Fundus

e Thick mucosa &

APkl s g ool glmd It de B o
Pits are narrow & short

F. Glands are simple
branched tubular & long

occupy most of mucosal
thickness

Lined e 6 types of cells

- !
C\J/

Corium: lymphocytic
infiltration

Musculosa: thinner formed
of 3 layers of ms. (10,
MC,OL)

Prof Dr

H

Pylorus— FZ[/C,%M(, 5.0 L
* Thin mucosa =L=ut viso= 2
loscls (o219

Pits are wide & long
P. Glands are coiled

= e
branched tubular & shoﬁiﬁ;;

Occupy %2 of mucosal /! Hd
thickness

Lined e mucous secreting cells
No oxyntic, No peptic cells
= _—

Lymphocytic infiltration &
lymph nodules b2 b_oe?

-

= cells

f)

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

Flmazar
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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
* lintestinal 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

duodenum ¢mmmmmmmm  ,yiorus
1\5%“% irtsatingl

- : Crypt

* Muscularis mucosa: pass unchanged

.
-

* Brunner’s glands appear in duodenal
submucosa & @kedine mucis =

newkreditakion guaid b O”y mcé.@;@ 2 ; =

> Brunner's

S Gland In

=% Submucosa

2, Of Duodenum
"

Pyloric

= r
"‘(‘ (Inner Ciric. L.)

e

* Musculosa is thinner in the duodenum ==
Ood upons 2 k\f\lc_[‘(&_‘a pylorc sphingrevi =4

rhin SV A OPU e d_“gc, ea”
* Serosa pass UnChangEd rof Dr H Elmazar LPP
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Stomach

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
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