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Small intestine

= Parts of small intestine:

e Duodenum

* Jejunum

 |leum
p———

= Function:

* Digestion (coplde syetin, 1ile
o — * Pemcve tic enZymat ey 4 ’
i Absorption) ‘i ws

e Endocrine secretion
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Adaption of Small intestine to its function

The small intestine is the longest segment (7.5m) of the
GIT which provide long contact between food &
digestive enzymes

Ve Y‘O\w DN M
The presence of Pli irculares (valves of Kerckirng)
which is more prominent in the lower part of
duodenum jejunum because maximum aosorptlon
occurs there

The presence of villi ¢ .||

———— <. whede .
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The presence of microvilli
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General structure of the small intestine
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|- The faucosa —,

N/

Contains : villi & crypts,

S
The villi are finger like projections,

extend into lumen of Sl. They have

¢entral core o CT, (lamina propria)

@
The crypts of Lieberkihn (intestinal

glands) : simple tubular glands |

in the C.T. of lamina propria

between the bases of the villi

\
_—

—
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al modifications of the small intestine.

cells

Lacteal

Lymphatic vessel
Submucosa

(b) Villi




The intestinal villi

*  Each villus is formed of: o
a) Epithelium: showing only 3 types of cells : A pithalla
—Enterocytes( columnar absorbing cells) ( 90% e
~goblet cells (9.5%),€ndocrine cells (0.5%)

L ey Srowealr _@ z ™S inbeda
simple Colomnar = SccreJ«rv\J ( wecoet) &Q)’“""““}B

b) Central CT core (lamina propria) contains:
1- Network of fenestrated capillaries

((Z rd S ¢

-

- P
N

Muscularis
mucosae

/

2- Central blind end lymphatic (lacteal) needed for the absorption of
. Thefat)is absorbed in the form of chylomicrog_( large
molecules)to end in the thoracic duct

3- smooth mgjbers . Its contraction aid in the flow of lymph in

the lymphatic capillaries. Since lymphatic capillaries wall is devoid
of smooth muscle fibers
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Goblet Cells

Artery \ @

Lymph duct

bsorbtive
From Mesenteric Crypt Cells O

Goblet  Absorbtive
To portal vein Endocrine Cells el el

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

»Duodenum: broad, leaf- like
»Jejunum : long & slender

(T absorption)

> lleum: short, @bsent)over Peyer’s
patches (\, absorption) MA%LTQ
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- Type of cells on villi

1- Enterocytes:
* Absorptive cells

 Tall columnar cells e basal oval nuclei &
brush border of microvilli to increase

\/\/‘\/\

The absorptive surface area (10 folds)
covered with cell coat

=

3 2
5/?;‘: =% [ \d sve

* E/M: TsER (form chylomicron),
Golgi, 1 mitochondria,

their lateral borders shov@mnctions

( Leaky Gut syndrome)

qwo)@{zw‘, ZJ)C'::’;W\’J_?'y\ZJ)

* function : Terminal digestion
& absorption of carbohydrates, |
- Praf Dr H ElImazar
proteins & Fat Ao 2l

Cell membrane

Mitochondrion

Golgi apparatus

Microvilli

Microvilli

Copyright & The McGraw-HlIl C

Nucleus

Rough

endoplasmic
reticulum

Nucleolus 5 :
Intestinal epithelial cell

Villus

Differentiated Cells
Absorptive
[© 1 Enterocyte

Secretory
C@ Goblet
Enteroendocrine
> @ Tuft

Paneth

Progenitor Cells
Transit-Amplifying (TA)
Stem Cells

(&) +4 stem cell (QSC)

3 Crypt Base Columnar
= Cell (CBCC/ASC)
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lipd |
Fatty acids and droplet
monoglycerides (Eafly acids and 3
Tmonoglyceridesiare 1 Monoglycerides and fatty

Intestinal Q Emulsion\
lumen
icelles

Epithelial cels 0

Trigyceride O

2y

mono,!}c. P

emulsified by bile
salts to form micelles

Fatty acids enter the
epithelial cells and link
to form triglycerides

Triglycerides combine with
proteins inside the Golgi

body to form

— || (lacteal/and are transported

acids in combination
with bile salts

Monoglycerides and
fatty acids released

monoglyceridei é éfalty acids

microvillus N W
epithelial LG L)
cell I

triglycerides
reformed

- | __ formation of
endoplasmic Il achylomicron
reticulum ) ‘ W
' o releag by
, | exocytosis

and then the
bloodstream

“Wo B— Chylomicrons pass to
hatic vessels

Absorption of fat & formation of chylomicron in enterocytes
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2- Goblet cells:

* Present between the enterocytes on the villi & in the upper part
of the crypts and increase in # toward the ileum

e Unicellular mucous (glycoprotein) secreting cell
~ —

* Each cell has expanded apical part full of

mucin granules & basal cylindrical part
/ Secretory vesicles

contain the deeply nUCIeus containing mucin

 Secrets mucus at intervals for lubrication

—_———

_-Brush
border

Nucleus

v+ 2 |—-Goblet
- cells

”
L’
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Crypts of Leiberkuhn

* They are simple tubular glands occupy the thickness of
the mucosa /lamina propria

* 6 types of cells line the crypts:

—
_—

1- Enterocytes godic gl
2- Goblet cells =

4«5 \Wede &

Paneth cells >

4- endocrine cells
- stem cells
®! M cells (Microfold cells)

\
Paneth cell ~——
Stem cell S
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@nl-e‘ms o
3- Paneth cells: s.pc < o weind Yoges
iv  Slomach -
* Present in groups at bottoms/ base of crypts only

* Pyramidal cells e basal oval nuclei
& narrow apical part

gro}éf‘\"‘souc
* Basal cytoplasm is basophilic due to* rER,

apical part has acidophilic zymogen granules

Crypt 7
enterocytes |-

* They secrete intestinal lysozyme

Stem cells

which has bactericidal effect s

X% Role in[innate immune system & balance of gut mi croblota &
intestinal homeostasis
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4- Enteroendocrine cells:

Secrets intestinal hormones

e.g Secretin )
Present mainly in base of crypts,

Their secretions released to@
Their secretions control geristalsis>

e.g. motilin H & sense of being

"?;
satisfied after eating

EEC

APt B
TR

5- Stem cells:

Short columnar cells ,present at base of crypts in between Paneth
cells

Differentiate to replace other cells
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6- M (microfold) cells: ilev iy
* Squamous - like cells present in between enterocytes of

in association with lymphoid nodules of Peyer’s
patches. Play a role in intestinal mucosal immunity

-_‘:};A? G)re{eﬂﬁg <N S

4 APC

m}- 1 1aNS7.) V\"M \‘

*Havelmicrofolds)on their apical surface &\nvaginations)
forming pockets on the basal surface’. ™ geyers garches

* Phagocytosis & transport antigens from intestinal lumen to

the undeﬂyi&macrophages & lymphocytes

follicle-gssociated ~ s—Tmicrope

elferent
Iymphold vessel

DrH

e

HAT (Botulinum toxin)

B. abortus L- acidophilus Yersinia

, il Bs-Integrin ﬂ

o 7/ (inactive) 2 B,-Integrin

PrP¢ Umod

—_— {active)

Antigen-




Peyer’s patches (ileum)

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

b) They are aggregations offlymph follicles,\lies in the side

opposite to the mesenteric attachment.
_

c) the intestinal villi absent over Peyer’s patches

d) They are important for intestinal mucos

Immunit

inlas¥nal bmen

o mEsartanic ymon nods




M- cells

a Gut lumen i ini l
FAE enterocylte abdiasies
/' —
M cell ha

Tight;: junctions
and adhesion

Basolateral molecules

rpocket

& &

Chemokines

Mononuclear
phagocyte

Lymphocyte

M cells function as guards against intestinal toxins and/or pathogens, transporting
them (trans-epithelial) to immune cells under . M cells specialize in transcytosis
(i.e., trans-epithelial transport)
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Peyer’s patches (ileum)

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

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

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

H Elmazar




Mucosal Associated Lymphoid Tissue

Lumen

. Intraepithelial 3
Antigen fympliocyte %& 0

ucosal =0 =
zﬂpitcr?;ﬁum ' Mecell IgA @ %
: =

!&1@'&3% R 0
] By . =
amina_ ,Qﬁb Plasma cell .‘@Q@ as ©
propria e J \2\@

L Organizedw

lymphoid

follicle

Antigen transported across the epithelial layer by M cells at an inductive site
activates B cells in the underlying lymphoid follicles. The activated B cells
differentiate into IgA-producing plasma cells, which migrate along the submucosa.

The outer mucosal epithelial layer contains intraepithelial lymphocytes, of which are
T cells.

ProtOrHthmazar
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Brunner’s glands

heguodenum)

ft
* Their ducts open into the bases of

submucosa

Found in th

inal crypts

Intest

INeé MUCOUS

* They secrete alkal

Brunner’s
glands

22
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externa
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Plicae circularis: circulardoldsdof mucosa & submucosa

\

projecting into the lumen of small intestine

G WYles ooe
NN
i
Yefler absor fhion.:

... Plicae Circulares

3

Plicae circulares

Villi

.

— Submucosa

M| Muscular

| layer

Circular muscle
el ) e Longitudinal muscle
R — Serosa
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Large intestine

Composed of:

Transverse
e Cecum

* Colon (ascending, transverse,

descending, sigmoid)
Pk 8

Descending
colon . | colon

* Rectum

e Anal canal

L —

Function:

* Absorption ofwater& ions> P

* Production of mucus & |imess.

e Formation of fecal mass

Prof Dr H Elmazar 24



The large intestine

X
1- the mucosa: thick, smooth contains No villi only crypts

(deep & wide ) m.

j'l 5\"\4;1/1 ;u\,)—\ - é CO”J
in \0‘7 wh —= M cens

a) The epithelium: Enterocytes, MANY goblet cells, stem cells and

: Il = Vo
T a v ol ning to oblet cells
endocrine cells »s«qa»*;m mﬁﬂgﬁgm—lﬁ“_;_‘ "

Simple columnar ‘ DX /e SR

epithelium ‘ _f \ ') "N AR
b) The lamina propria: A Mucosa -
contains the crypts, lymphoid follicles  |riapona ' i

_ 'S B
\ L@ | 18y —

c) the muscularis mucosa: Sadatatr I

well developed layer

Nerves Arteriole  Venule \— Serosa

Prof Dr H Elmazar (a) Large intestine tunics

(b): ® The McGraw-Hill Companies, Inc/Al Telsq




SMALL INTESTINE LARGE INTESTINE

Muscularis
Mucosae

Intestinal

P m—

4 N\
( Intestln

S TVaTt-Y
Glands in R et "b

\ )
the Submucosa \% Y

Tunica \ \ o,
Submucosa \

Tunica

Muscularis p——
Externa Nodules
In the Submucosa ' o
Myenteric 7 ‘E
Nerve Plexus / Nerve Pixus

(Peritoneum)
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cells lining The crypts of large intestine

1- Enterocytes: Simple columnar cells
e brush border (short & few in #) e 4
for absorption of water 2l 1 — o

2- Goblet cells: very numerous to
secrete mucus

3- Endocrine cells: secrets Serotonin

_—

(Although is best known as a neurotransmitter critical for central
nervous system (CNS) development and function. 95% of the
body's serotonin, however, is produced in the_intestine ...

(irritable bowel syndrome)  owr grdsdie.
Voremd) 93l

4- stem cells: at the base of the crypts

Prof Dr H Elmazar 27
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Taenia coli

* The musculosa of the large intestine_2 layers ( IC & OL).

* IC is continuous but the OL breaks up into 3 longitudinal
dandsto forms the taenia coli [ swots re&le)

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

Appendices
epiploicae

Appendices Epiploicae

The serosa: shows small poucHes
filled with fat & covered e pertonium

oL —s i)au«-)lc Taenla coliz

llllllllllll

Source: From Figure 65.3, page 1186 in Standring, S. (2021). Gray’s anatomy (42nd ed.). Philadelphia, PA: Elsevier.
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Importance of taenia coli

There are 2 types of ms. contractions in
the large intestine Haustral &

.

peristaltic contractions
=

CQ-Iaustral movement : localized slow
movement. The distension of one
Haustrum initiate contraction T Coli
which pushes the waste product to the
next Haustrum - slow to allow time
forwater absorptlon

se haote — hos

Peristaltic movement involve both IC &

OL ms -> distal mass movement of
colonic ¢onten®from part to another

( M) 5?""‘9’“’1} % <701‘ Dr H Elmazar

Haustral Contractions

Haustrum

L

Water, eletrolytes Transverse

colon

8/ Sigoid
colon

v Also occurgin descendm?&agmmd colonto
further concentrate fecal waste.
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Appendix
epiploica

fii
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Diverticulum

Diverticula

Vascular

Diverticulum
Structure

Antimesenteric

Antimesenteric
Intartaenial Area

—

Diverticulosis is caused by small outward bulges in the large intestine (diverticula) wall in
areas that lack Taenia coli which can be blocked with food residue . If any of the

diverticula become infected, this leads to symptoms of diverticulitis. The exact reason why

diverticula develop is not known, but they are associated with not eating enough fiber

Prot Dr H Elmazar
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lleum
(small intestine)

The appendix

It is a projection from the cecum, 8 cm

(large intestine)

Appendix

* The mucosa: the crypts short & few in number

a) Epithelium: Enterocytes + Goblet cells + Enteroendocrine

b) Mucosa & submucosa: rich in

lymphoid follicles R\
os L
o -

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

The mucosa of the anal canal shows

-

permanentvertical folds called

Sple olomver

cqumnsofMorgagm@ P
Pt 2 comver:

L
NI

The ends of Morgagni columns
connected together with transverse
mucosal folds called anal valves

—_——

which mark thepectinate line),

L N,

The columns/mark the recto-anal junction
Y

The epithelium is stratified columnar on columns of Morgagni
== roioriEmee— 32




Importance of the pectinate line

The pectinate line demarcates the upper two-thirds of the anal
canal from the lower one-third. -

It also serves as an emb ic landmark that explains the
different arterial supply, venous drainage, lymphatic drainage,
and nervous supply of the segments orithe anal canal

. . . vy ‘ .
!El(:en tumors arise in the upper 2/3 different fro&
in the lower 1/3 —

=

\Nc\,\)\\

Anal column
Anal valve

& -_Pectinate e>
\
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* 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
\ | muscle
internal \ submucosa
hemorrhoidal \;;\
plexus \ \ ' longitudinal
VW smooth muscle

muscle of pelvic of rectal wall

floor (puborectalis)

junctional zone

of epithelium anal column

opeTinlg of internal anal
anal gland sphincter
pectlngte fibroelastic
(dentate) line septum
ex;efga: external anal
emorrhoida sphincter
plexus

34




Hemorrhoids also caIIed’_@

are swollen veins of the anus
and lower rectum, similar to
varicose

(V) Internal hemorrhoids are

Fem——

usually painless, but tend to
bleed."External hemorrhoids
may cause pain

—_—
[ —

Prof Dr H Elmazar

—— Site of
dentate ling|

i < internal
7 hemorrhoid

;' ‘
TN -

extemal
hemorehoid
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* The inner circular becomes thick to form internal anal sphincter

03 b 223 Leomia catr
* The quter longitudinal layer of rectum pass unchanged the
—————

between internal & external sphincters of the anal canal
¥ smodh, W*\r«»lulay. ¥ skelebd V°‘*A°U\,

* The skeletal ms of pelvic floor form the external sphincter
internal “r". l

hemorrhoidal 4 | !

plexus N§I (W b3 . / ; ] longitudjg

sm@Pth muscle
of rectal wall

circular
!  muscle

submucosa

muscle of pelvic
floor (puborectalis)

junctional zone

of epithelium anal column

opening of internal anal

anal gland sphincter
4 pectinlzjlte fibroelastic
(dentate) line septum
S exttle(na: external anal
emorrp;n;i:s sphincter

36




Thank you
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