Oral Cavity



* The oral cavity consists of two portions:

 the vestibule

Oral Cavity

* the oral cavity proper

Gingiva

Oral cavity

Hard palate
Soft palate

Uvula

Cheek

Molars

Premolars

Cuspid (canine)

Incisors

Soft palate

Vestibule Oral cavity proper

Superior lip (pulled upward)

Gingivae (gums)

~ Fauces

Palatine tonsil

Tongue

Lingual frenulum

Opening of duct of
submandibular gland

Gingivae (gums)

Inferior lip (pulled down)



Oral Cavity

* The vestibule is the cleft between the lips and
cheeks externally and the gums and teeth
internally.



Oral Cavity

* The parotid duct opens opposite the upper
second molar.

Salivary Parotid
gland stone gland

\ 1 -Second upper molar parotid

S\ \ Parotid duct opening

Buccal mucosa Sublingual
Retromolar trigone gland
Anterior tonsillar pillar

Jargory PN Submandibular



Oral Cavity

 The submandibular duct opens on an
elevation, the sublingual papilla, on the sides
of the frenulum.

T Parotid gland
ongue and opening
of duct
Frenulum

Submandibular
gland and opening
of duct




Oral Cavity

* Laterally, the sublingual fold, which is
produced by the sublingual gland, contains
the openings of the sublingual ducts.

T Parotid gland
ongue and opening
of duct
Frenulum

Submandibular
gland and opening
of duct




Labia

* The folds (superior and inferior) of the
integument at the opening of the oral cavity.

vermillion

’\/‘> border

phlltum upper lip

philtral ridge

upper lip
vermillion .
oral commissure

lower lip
vermillion

Imentolabial
sulcus

Red margin = vermilion border (extraoral labial cutaneous
junction)



Lips
* The lips consist (from external to internal)
chiefly of skin, the orbicularis oris muscle,

labial glands, and mucosa.

Zygomaticus Zygomaticus
minor minor

Orbicularis oris Zygomaticus Levator labii
major superioris

Zygomaticus
major

Levator
anguli oris

Levator
anguli oris
Risorius Buccinator

Orbicularis

Platysma oris

Depressor Depressor
anguli oris anquli oris
closes the mouth
O: muscles encircling mouth Depressor Depressor
a labii inferioris Mentalis labii inferioris

I: skin of lips



Vermillion border
(zone)
Dilated venules and

veins lacks
salivary glands

' \ Vermillion Border
Y internal sur'face with

! s?raflfw,mmw_,s, ep.

Skin:

St. sq. non- w i Al N
keratinized g o = Hair follicles
epithelium T 4l S cincuooal : e se‘)aceous glands

Labial sallvary 1& sweat glands

glands in
submucosa

skelatal muscle
1 \



Oral Mucosa

* Masticatory Mucosa
— 25% of total mucosa.
— Gingiva (free, attached and interdental) and hard palate.
— Primary mucosa to be in contact with food during mastication.
— MASTICATORY MUCOSA IS USUALLY KERATINIZED.
* Lining Mucosa
— 60% of total mucosa.

— Covers the floor of mouth, ventral (underside) tongue, alveolar
mucosa, cheeks, lips and soft palate.

— Does not function in mastication and therefore hasminimal attrition.
— Non-keratinized; soft and pliable.
e Specialized Mucosa
— 15% of total mucosa.
— Covers dorsal tongue and composed of cornifiedepithelial papillae.



Functions of Oral Mucosa

Protection: Barrier for mechanical trauma and
microbiological insults

Sensation: Temperature (heat and cold), touch,
pain, taste buds, thirst; reflexes such as
swallowing, etching, gagging and salivating

Secretion: Salivary secretion

Thermal regulation: Important in dogs not in
humans



Epiglottis

Lingual
tonsil

Palatoglossal
arch

Midline
groove
(sulcus)

— Palatine tonsil

— Palatoglossus

filiform

Lingual lymphatic follicles
Foramen cecum

- Root of tongue
Terminal sulcus

Vallate
Foliate

Lingual
papillae

Long
~ Body of tongue

Fungiform

Superior view



Tongue

The tongue situated in the floor of
the mouth, is attached by muscles to
the hyoid bone, mandible, styloid
processes, and pharynx.

The tongue is important in taste,
mastication, swallowing, and
speech.

It is composed chiefly of skeletal
muscle, is partly covered by mucous
membrane, and presents a tip and
margin, dorsum, inferior surface,
and root

The tip, or apex, usually rests
against the incisors and continues
on each side into the margin.

The oral part of the dorsum may
show a shallow median groove.

Median
s lossoepiglottic
Palatopharyngeal Epiglottis ?old P9
arch

Lingual

tonsil Lingual

follicles

Foramen Palatine
cecum tonsil
Terminal
sulcus
 Vallate
papillae
Filiform Median
papillae sulcus




Glands in Tongue

* In basal part: Mucous
type and duct of the
glands open sulcus
terminalis.

* In main part (body):
Serous and duct of the
glands open anterior of
the sulcus terminalis
(Ebner bezleri)

* Interminal part: Mix Wi aaaN
glands and the duct of the [ss=bdie
glands open surface of the [l
tongue.




“allate papilla

Lingual tonsil

Fungiform papilla

Comified tip of papilla

Squamous epithelium
(=tratified)

Duct of gland
Lymph follicles

L ||
Pore

Taste cell

hucous glands
Taste buds

Furmow

Connective tissue Lingual glands (serous

glands of Bbner)

Imtrinsic muscle




The mucosa has numerous minute

Ilngual p.iaplllae: . I - Secondary
(1) the filiform papillae, the APUD |\ popille
narrowest and most numerous; tiform - | CESUGR 7 e
an P.p“[“ VS A NONIER. ~ Lamina propna
= plush of tongue

Parallel rows

Primary columnar elevation of lamina
propria

5 — 30 tall secondary papillae
Epithelium over papillae — end in
tapered points

Hard & scaly (not cornified)

FILIFORM PAPILLAE OF THE
TONGUE

Stained with H&E

1 - epithelium covering papilla
(stratified squamous keratinizing)

2 - keratinized layer of the epithelium

3 - core of the papilla (lamina

propria of the mucosa of dorsal

surface of the tongue)

4 - tongue muscles




(2) Fungiform Papillae
the fungiform papillae, with rounded

heads and containing taste buds
Knob-like Filiform -
Scattered, single, among filiform papillae  pepilla & E
Larger & fewer than filiform papillae :
Narrow stalk, rounded top
Size: 1.8 mm. high; 1 mm. A i :
Has 1 to several taste buds Lingual papillae

M ’
M) “), % .
- Rl g
) e ik = 0
ELL A B SRR £

Fungiform Papillae
Stained with H&E

1 - epithelium covering papilla

(stratified squamous nonkeratinizing)
2 - core of the papilla (lamina propria

of the mucosa of dorsal surface of the
tongue)
3 - taste buds




CIRCUMVALLATE PAPILLAE OF THE TONGUE

much larger than any of others
about 8-12 located in post region of
tongue, just next to sulcus terminalis
have deep furrow’s next to each
papillae = where von Ebner’s glands
open

Von Ebner’s glands = serous lingual
glands

Stained with H&E

1 - epithelium covering papilla
(stratified squamous nonkeratinizing)

2 - core of the papilla (lamina propria of the
mucosa of dorsal surface of the tongue)
3 - taste buds




Taste Buds

oral cavity /

lingual epithelium

taste poré

taste receptor
cell

0

basal cell

“%

—— afferent nerve

connective tissue




e Supportingcells (Sustentakular):

— Less numerous
— Elongated cells that extend from basal lamina of the taste/mre.

.'\.\

— They contain microvilli on their apial surfaces.
Surface

— They not snaps with nerve cells i SRR bt

e Neuroepithelial cells: =

— Most numerous cells (10-14)

- Elongated cells that extend
from basal lamina of the taste

po re Basal cells
— They contain microvilli on their

apial surfaces. | f\, T\ e
- They synapse with nerve cells S e @J

in the base portion of the cells Basalcells

— The turnover time of

neuroepithelial cells is about - Small cells, located in teh
10 days. basal portion

— Stem cells



Areas of Taste
Perception

O salt Sour
® sweet ® Bitter



Gastrointestinal tract

e Gastrointestinal tract [Alimentary canal] a continuous
muscular digestive tube

— Digests:
* breaks food into smaller fragments

— Absorbs:

* digested material is moved through mucosa into the blood

— Eliminates:

* unabsorbed & secreted wastes.



Organ systems

* Includes:
— Mouth, pharynx & esophagus
— Stomach
— Small intestine
— Largeintestine

* Accessory digestive organs:
teeth, tongue, gall bladder,
salivary glands, liver &
pancreas

Tongue
Parotid gland
Mouth (oral cavity)

gland

SN

Esophagus

Liver

Gallbladder

R,
S

T

3 o WD colon
Small Jejunum —4—™@8 —M
intestine Tt - Ascending
s 4 colon

colon

Cecum

Sigmoid
colon

Rectum

Anus

Transverse |

Descending

— Vermiform
K appendix
Anal canal |

Sublingual gland Salivary
Submandibular glands

Pharynx

- % —Stomach

~~ J—Pancreas

(Spleen)

— Large
intestine




Histology

Gl tract wall has 4 layers:
— T. Mucosa
— T. Submucosa
— T. Muscularis Externa
— T. Serosa or Adventitia



Histology of the Alimentary Canal

Intrinsic nerve plexuses:
* Myenteric nerve plexus
* Submucosal nerve plexus

Gland in submucosa

Mucosa:

* Epithelium

* Lamina propria

* Muscularis mucosae

Submucosa

Muscularis externa:
* Longitudinal muscle
* Circular muscle

* Connective tissue

Gland in mucosa Lumen

Mesentery Vein
Duct of gland outside Mucosa-associated

alimentary canal lymphoid tissue



Histology of the Digestive System

Basic Histological Layers
1. Mucosa
a. Epithelium
b. Lamina Propria
c. Muscularis Mucosae
2. Submucosa
a. Submucosal plexus
“Plexus of Meissner’
3. Muscularis
a. Myenteric plexus
“Plexus of Auerbach
4. Serosa

4

Submucosal plexus
(plexus of Meissner)

Gland in mucosa

Duct of gland
outside tract
(such as pancreas)

Mucosa associated
lymphoid tissue
(MALT)

Lumen

Muscularis mucosae

SUBMUCOSA

@ John Wiley & Sons, Inc.

Myenteric plexus

Auerbach)

Glandin
submucosa

MUSCULARIS:
Longitudinal muscle
Circular muscle

Connective tissue
Epithelium



Inner layer: the mucosa™
(mucous membrane)

Intrinsic nerve plexuses:
* Myenteric nerve plexus
* Submucosal nerve plexus

Gland in submucosa T h ree su b - I aye )

Mucosa: ™ 1. Liningepithelium

* Epithelium
* Lamina propria

« Muscularis mucosae 2 . La m | Na p o p rla
Submucosa 3. MUSCUIarls

S nutticiast s mucosae

+ Circular muscle

[k 3¥Serosa:
¢ \ * Epithelium
N’ * Connective tissue

“o

Gland in mucosa Lumen

Duct of gland
outside alimentary Mucosa-associated

canal lymphoid tissue



More about the mucosa

* Epithelium:absorbs nutrients, secretes mucus

— Continuous with ducts and secretory cells of intrinsic
digestive glands (those within the wall)

— Extrinsic (accessory) glands: the larger ones such as liver
and pancreas

* Lamina propria

— Loose connective tissue with nourishing and absorbing
capillaries

— Contains most of mucosa-associated lymphoid tissue
(MALT)

e Muscularis mucosae

— Thin layer of muscle producing only local movements



Histology of the Mucosa

Organ Epithelium

Mouth Nonkeratinized Stratified Squamous
Pharynx Nonkeratinized Stratified Squamous
Esophagus Nonkeratinized Stratified Squamous
Stomach Simple Columnar

Small Intestine

Simple Columnar

Large Intestine

Simple Columnar

ANuUs

Nonkeratinized Stratified Squamous




Histology of the Mucosa

Organ Folds of the epithelium
Esophagus none
Stomach L: Rugae, S: gastric pits

Small Intestine |L: Plicae circulares, Villi S: Crypts
of Lieberkuhn, microvilli

Large Intestine |L: Haustra S: Intestinal glands




Second layer: the submucosa*™

Intrinsic nerve plexuses:
* Myenteric nerve plexus
* Submucosal nerve plexus

Gland in submucosa

Mucosa:

* Epithelium

* Lamina propria

* Muscularis mucosae

Y Submuc:osa>|<

i+ Muscularis externa:
* Longitudinal muscle
+ Circular muscle

1 s ¥
' L'MSerosa:

V'-‘ S AR R * Epithelium
T RS | 2
& \— « Connective tissue

Lumen

.- " _‘___, o
;"‘ S ;7‘
Gland in mucosa

Duct of gland
outside alimentary
canal

Mucosa-associated
lymphoid tissue

* Connective tissue
containing major
blood and lymphatic
vessels and nerves

* Many elastic fibers
so gut can regain
shape after food
passes



Histology of the Submucosa

Organ Specialized structures
Esophagus Submucosal mucous glands
Stomach None

Duodenum Brunner’s glands

lleum Peyer’s Patches

Large Intestine |None




Next in, the muscularis externa®
(AKA just “muscularis”)

Intrinsic nerve plexuses:
* Myenteric nerve plexus

* Submucosal nerve plexus TWO I aye IS Of SMO Ot h

O —— muscle responsible for
peristalsis and
Mucosa: .
 Epithelium Segmentathn
< Mkceata focoeas .
* Innercircular layer
|- susrunie (circumferential)

i+ Muscularis externa: *

,'.r " : -(L:?ngi'tudinal r:mscle — Squeezes
L X - — Insome places forms
7 .,4&152'.'1?.3'3%32 — sphincters (act as
valves)
 Quterlongitudinal
layer: shortens gut

-~

Gland in mucosa Lumen

Duct of gland
outside alimentary
canal

Mucosa-associated
lymphoid tissue



Smooth muscle

intestine = of smooth muscle

. Circular layer
“4 of smooth muscle

(a)
- (b)

=N eMuscles are spindle-shaped cells

eOne central nucleus

eGrouped into sheets: often running

perpendicularto each other

ePeristalsis

eNo striations (no sarcomeres)

eContractions are slow, sustained and

resistant to fatigue

eDoes not always require a nervous

, : _ signal: can be stimulated by stretching
6 major locations: or hormones

1. inside the eye 2. walls of vessels 3. respiratory
tubes
4. digestive tubes 5. urinarv oraans 6. reproductive

(c) Nuclei of smooth muscle cells



Histology of the Muscularis

Organ Smooth muscle layers
Esophagus 2, circular and longitudinal
Stomach 3, obligue, circular, and longitudinal

Small Intestine |2, circular and longitudinal

Large Intestine |2, circular and longitudinal




Last (outer), the serosa*
(the visceral peritoneum)

Intrinsic nerve plexuses:
* Myenteric nerve plexus
* Submucosal nerve plexus

Gland in submucosa

2 .‘ o
- e — . o
- = o~
= S e Mucosa:

x_\ * Epithelium
9 * Lamina propria
* Muscularis mucosae

N
it

Submucosa

' Muscularis externa:
* Longitudinal muscle
+ Circular muscle

o ~'¥Serosa.>|<
: \_ * Epithelium
w L ¥/ o * Connective tissue
Gland in mucosa (e Lumen
Duct of gland

outside alimentary
canal

Mucosa-associated
lymphoid tissue

Simple squamous
epithelium
(mesothelium)

— Thin layer of areolar

connective tissue
underneath

Exceptions:

— Parts not in peritoneal
cavity have adventitia,
lack serosa

— Some have both, e.g.
retroperitoneal organs



Histology of the Serosa

Organ Serosa

Esophagus Adventitia due to the fact that the
esophagus Is not in a cavity

Stomach Visceral Peritoneum

Small Intestine |Visceral Peritoneum

Large Intestine | Visceral Peritoneum

ANus Adventitia




Nerves

* Enteric nervous system: the gut’s own

— Visceral plexuses within gut wall controlling the muscles,
glands and having sensory info
* Myenteric: in muscularis

e Submucosal

— 100 million neurons! (as many as the spinal cord)

 Autonomicinput: speeds or slows the system

— Parasympathetic

e Stimulates digestive functions
— Sympathetic

* Inhibits digestion

e Largely automatic



Esophagus

— Muscular 25cm tube from laryngopharynx to
stomach

— Passes through the diaphragm at the esophageal
hiatus

— Gastroesophageal (cardiac) sphincter: A
physiologic sphincter that helps keep esophagus
closed when empty




Esophagus

Continuation of pharynx in
mid neck

Muscular tube collapsed
when lumen empty

Descends through thorax

— On anterior surface of vertebral
column

— Behind (posterior to) trachea

Esophag

>Iisophagus Fundus

Cardiac orifice
in cardiac region

Lesser
curvature
Py'orus N: =)

Pyloric
Pyloric region4{ ¢anal

Pyloric antrum

7— Body

Greater
curvature

tal



Esophagus

Wall has all 4 GI tract tunics:
— Epithelial layer changes at

the junction with the

o " L5 LA\ NN YA
stomach from stratified t S

" AL % “., '\-',.‘},',';
UL museularisc o

squamous epithelium to N

BT L

- ) “_submucosal e
" ‘esophageal gland. >
i /4

simple columnar epithelium

* Esophageal mucous glands
lubricate food bolus

— Muscularis externa e s
 Superior 1/3 of muscularis - = / ;mmfma
externa is skeletal muscle N R (AN = S sophogus
o Middle 1/3 is mixed skeletal & s o Do (crosssecion
smooth

* Lower 1/3 is smooth muscle

— Adventitia: external covering



Microscopic anatomy of eso

”
2

Contains all 4
layers (see right)

=€ . «Longitudinal layer

Mucosa
(contains a stratified
squamous epithelium)

Submucosa (areolar
connective tissue)
Lumen

Muscularis externa
« Circular layer

Adventitia (fibrous
connective tissue)

Epithelium: nonkeratinized stratified squamous epithelium
— At GE junction —thin simple columnar epithelium
Mucus glands in wall
Muscle (muscularis externa) changes as it goes down
— Superior 1/3 of esophagus: skeletal muscle (like pharynx)
— Middle 1/3 mixture of skeletal and smooth muscle
— Inferior 1/3 smooth muscle (as in stomach and intestines)

When empty, mucosa and submucosal lie in longitudinal folds




Esophagus Fundus

Cardiac orifice
in cardiac region

Stomach

"By A}ll.
Pyloric L :
Pyloric region-{ ¢anal , 4 Greater

Pyloric an L p— curvature

e

J-shaped; widest part of alimentary canal

Temporary storage and mixing — 4 hours
— Into “chyme”

Starts food breakdown

— Pepsin (protein-digesting enzyme needing acid
environment)

— HCI (hydrochloric acid) helps kill bacteria

— Stomach tolerates high acid content but esophagus doesn’t
—why it hurts so much when stomach contents refluxes
into esophagus (heartburn; GERD)

Most nutrients wait until get to small intestine to be
absorbed; exceptions are:

— Water, electrolytes, some drugs like aspirin and alcohol
(absorbed through stomach)



 Hepatogastric
ligament
i sesor Esophagus
omentum  Hepatoduodenal )
] ligament Retractor Diaphragm
Spleen
Gallbladder
Left
gastroepiploic
Duodenum artery
e Lesser curvature
ight kidney
Left colic flexure
PG | Greater curvature
Right colic I /R (N i
. flexure { /g {‘{ /( " i Greater omentum
Right gastroepiploic A

artery (a) Stomach, anterior view

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Stomach

Cardiac region: narrow, receives food bolus

Fundus: bulge that extends supero-laterally to the cardia, reaches the
diaphragm

Body: mid-portion
Pyloric antrum : funnel shaped portion narrows to form the;
Pyloric canal—>

Cardia -
Pylorous - - —= Fundus
Pyloric sphincter Esophagus
) ) Muscularis
small intestine externa Serosa
* longitudinal layer
Rugae » circular layer Body
— longitudinal mucosal * obiique layer
folds :;::vs:trure Rugae of

volume about 4L PYIOTs; mueon
Greater
curvature

Pyloric - Pyloric
sphincter canal antrum
(valve)

Duodenum Pyloric



Stomach

 Stomach: has the 4
tunics of the Gl tract.
— Epithelium:Simple
columnar epithelium
(goblet cells-mucous);

— Muscularis externa
has an additional
oblique layer of
muscle (allows
another dimension of
contraction).

GRAPHIC 14-1. Stomach and Small Intestine

Gastric
pit
Gastric —
gland
proper

Submucosa

Stomach

Enteroendocrine cell
(APUD cell)

Goblet cells
Lymphatic (lacteal) capillary

':;\_a\/ Lymphocytes

4\-/ Smooth muscle
i Striated border
L

Goblet
& cells

| APUD
cell

Small
Intestine



Histology of
stomach

e Simple columnar
epithelium: secrete
bicarbonate-buffered
mucus

* @Gastric pits opening into
gastric glands
— Mucus neck cells

— Parietal cells
e HCL

* Intrinsic factor (for B12
absorption)

— Chief cells

* Pepsinogen (activated to

pepsin with HCL)

e Stimulated by gastrin: a

stomach hormone

_—Gastric pits

[N
o

Surface
epithelium
Lamina———
propria
Muscularis
mucosae

Mucosa

Submucosa
(contains
submucosal
plexus)
Muscularis
externa
(contains
myenteric

plexus) - Enteroendocrine
Serosa Stomach wall {b) cell

- Gastric gland —, ~Gastric pit—,

Gastric pits

Pepsinogen W Pepsin

secreting  Mitochondria

1 cells in parietal
ot cell
Parietal — |
|
} ce
f Gastric
glands
Chief
cell
Entero-
endocrine
-~ Lamina cell
: ropria
&4 p OP . (c)
Muscularis

:"\}"@ _— mucosae

(d) RIS e



Gastric pits

Stomach

—— Mucous
neck cells

— Parietal cell

* Gastric glands secrete
gastric juices

— Mucous neck cells: in the
duct portion

— Parietal cells: mid portion of
glands secrete HCl & intrinsic

factor
— Chief cells: base of gland; s &) oo

secretes pepsinogen a
precursor molecule to pepsin

; Mitochondria
(an enzyme that digests et il
protein)

“~ __ Gastric
glands

—_ Chief
-~ cell

r—— Gastric gland — Gastric plt]

V ey
Pepsinogen — Pepsin
psinog Hel pPs

Parietal cell

Chief cell

Enteroendocrine
cell

(c)



Gastric pits

Stomach

Surface
epithelium

* Enteroendocrine cells:
secrete multiple hormonal
products;

— Q@Gastrin, histamine,
endorphins, serotonin,
cholecystokinin, & _
somatostatin, which ch wall
influence several digestive
system organs

— Gastric glandﬁ[Gastﬂc plt]

Enteroendocrine
(b) cell

Y " ot
Pepsinogen Pepsin
e Wt

Mitochondria
in parietal cell Ii
WL

Parietal cell

Chief cell

Enteroendocrine
cell

{c)



Small Intestine

* 90% of absorption occurs in the small intestine

Duodenum

Jejunum
— Plicae
Large circulares

intestine

(a)



Small Intestine

* 6-7/m long: from pyloric sphincter to the
ileocecal valve

e 3 subdivisions:
— Duodenum
— Jejunum
— lleum



Small intestine

* Longest part of alimentary canal (2.7-5 m)

* Most enzymatic digestion occurs here

— Most enzymes secreted by pancreas, not small
Intestine

* Almost all absorption of nutrients

* 3-6 hour process

Small intesting, A= 4




General histology of digestive tract

Mesenteric Mucosal
artery and vein Plica epithelium
| 1 Mucosa
AVl Lamina
propria

Villi
Mucosal glands

Submucosal gland

Muscularis
mucosae

Mucosa — Lymphatic vessel

Submucosa — Artery and vein

Submucosal
S Muscularis — plexus
externa Circular muscle
Serosa layer
(visceral )
peritoneum) Myenteric plexus
Longitudinal
(a) Histological organization of the digestive tract muscle layer

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.
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* Small intestine designed for absorption
— Huge surface area because of great length

— Structural modifications also increase absorptive area

 Circular folds (plicae circulares)
* Villi (fingerlike projections) 1 mm high — simple columnar epithelium: velvety

*  Microvilli

Lacteal * : network of

blood and lymph

capillaries

-Carbs and proteins into blood
to liver via hepatic portal vein
-Fat into lymph: fat-soluble
toxins e.g. pesticides circulate
systemically before going to

Vein carrying
blood to
hepatic portal
vessel

Microvilli
: f@ ;um Absorptivie
b .;;, cell with
: o3| microvilli to

00

increase
surface
area &
many
mmﬁbondr
i i&3 nutrient
. is
::r:tepsttlnal 0 _
Mr:scularls A P ) nergy )
mucosae = " e + emandlng
Duodenal - N—— S 8 -y 5
glands

(b)

(d) Muscularis mucosa



e Intestinal crypts * (of Lieberkuhn) inbetween villi

— Cells here divide every 3-6 days to renew epithelium (most rapidly dividing cells of the body)

— Secrete watery intestinal juice which mixes with chyme (the paste that food becomes after
stomach churns it)

e Intestinal flora —the permanent normal bacteria
— Manufacture some vitamins, e.g. K, which get absorbed

Vein carrying
blood to

hepatic portal
vessel

Microvilli

Duodenal glands>|<

eMucus to counteract

{ many

mitochondr

. . ia: nutrient
acidity from. stomach 5 uptakeis
eHormones: LY senergy-

Cholecystokinin (stimulates GBto  (b)
release stored bile, also pancreas)
Secretin (stimulates pancreatic
ducts to release acid neutralizer)

% °e“’d§f§§§ﬁding

p)



Small Intestine

Vein carrying blood to "'°’°""" Microvilli: PM
hepatic portal vessel g AAma g . .

F&; projections
| ‘} forming “brush

e border”; Hold
enzymes that
complete protein
+ & carbohydrate

Muscle layers

1
—~— =0
3

.

Large circular
folds

Villi

Absorptive cells

|
16y e /1
-—
e ] 7
(

wl ViIIi

|
Crypt Goblet

cells

(d)

Villi: velvety mucosa of absorptive
epithelium containing capillaries &
lymph lacteals



| P | » Plica (mucosal

Muscularis
mucosae

Mucosa

Submucosa

Circular
muscle

ey — Muscularis

externa

= Longitudinal
= muscle layer

LM X 16\ Serosa

(b) Photomlcrograph
of ileum
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Small intestine Wall
e Cell types:

— Mostly absorptive cells

— Goblet (mucous) cells increase in number as the
small intestine progresses

— Enteroendocrine cells
— T-Lymphocytes

Lumen cf small intestine

Small intestine Colon i
< Villus Blood Lactea
capillary
* = n b
s \‘\.mr'uv nsal U Lumen
bacteria &
Follicle-associated
epithelial cell Simple colurmnar — Mucosa
epithelium
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Small intestine Wall

Intestinal crypts with cells that secrete intestinal juice &
contain Paneth cells that secrete protective lysozyme
(antibacterial)

Peyer’s Patches: lymphoid follicle in submucosa
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Small intestine Wall

Brunners glands (duodenum) secrete HCOs™ rich mucous to
increase the pH of chyme

Villus epithelium is replaced every 3-6 days

Intestinal Juice : isotonic with blood plasma, slightly alkaline,
low enzyme content




Gallbladder

Right and left hepatic ducts of liver

Small Intestine

* Duodenum : e
— Curves around the pancreatic head (~¥25cm long)

— Contains the hepatopancreaticampulla : formed by
the merger of the bile duct & the pancreatic duct.

— Hepatopancreatic sphincter controls admission of bile
& pancreatic enzymes to the duodenum

— Duodenumiis retroperitoneal



Small Intestine

e The Duodenum

— The segment of small intestine closest to stomach
— 25cm (10 in.) long
— “Mixing bowl!” that receives chyme from stomach and

digestive secretions from pancreas and liver

— Functions of the duodenum

* To receive chyme from stomach

* To neutralize acids before they can damage the absorptive

surfaces of the small intestine



Small Intestine

* Thelejunum

— |s the middle segment of small intestine: extends from
duodenum to ileum (~2.5m long)

— 2.5 meters (8.2 ft) long
— |Is the location of most

/f'

Liver

Gallbladder

e Chemical digestion

* Nutrient absorption

intestine
lleum

. . Duodenum
— Has few plicae circulares  smai—{ sejunum
— Small villi




Small Intestine

e The lleum

— The final segment of
small intestine: from
jejunum to ileocecal  catibladder
valve (~3.6m long)

— 3.5 meters (11.48 ft) long {Duodmum

Liver

Small

— Ends at the ileocecal  intestine
valve, a sphincter that
controls flow of material
from the ileum into the
large intestine

Jejunum

lleum

Anus \_




Small Intestine
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Small Intestine

e Jejunum & lleum function in absorption;
— Intraperitoneal

— Suspended from mesentery whose veins & lymph
vessels carry nutrients away from small intestine



Large Intestine

lleocecal valve to anus (~1.5m)

Teniae coli: 3 ribbons of longitudinal
smooth muscle

Haustra: pocket-like segments of large
intestine

Epiploic appendages: fat filled pouches
of visceral peritoneum I

(hepatic) flexure

Left colic
(splenic) flexure

Transverse mesocolon

Transverse colon

srr

Superior

mesenteric artery \ '. Descending colon

Haustrum —-I: .

A ding colon E

lleum Cut edge of mesentery
| valve Teniae coli

Cecum Sigmoid colon

Vermiform appendix

(a)



Parts of Large Intestine

* The Cecum
— |Is an expanded pouch

— Receives material arriving
from the ileum

— Stores materials and begins
compaction

* Appendix
— Also called vermiform
appendix

— Is a slender, hollow
appendage about9 cm (3.6
in.f)long

— |s dominated by lymphoid
nodules (a lymphoid organ)

— P
."-

(b) Cecum and appendix

lleocecal
valve

Cecum
(cut open)

Appendix



Parts of Large
Intestine

Descending
colon

* The Colon tasenins A
— Has a larger diameter and thinner
wall than small intestine

— The wall of the colon
* Forms a series of pouches (haustra)

— Haustra permit expansion and
elongation of colon



* Ascending Colon Ascending

Parts of Colon

Descending
colon

— Begins at superior border of cecum

. . Rectum —<t
— Ascends along right lateral and posterior wall of peritond®

cavity to inferior surface of the liver and bends at right colic
flexure (hepatic flexure)

Transverse Colon

— Crosses abdomen from right to left; turns at left colic flexure
(splenic flexure)

— Is supported by transverse mesocolon

— Is separated from anterior abdominal wall by greater omentum



Parts of Colon

Descending
colon

The Descending Colon Ascending —

— Proceeds inferiorly along left side to the iliac fossa\%etiar Zion
1l Rectum —g
surface of left ilium) ,} .

— |Is retroperitoneal, firmly attached to abdominal wall

The Sigmoid Colon
— |Is an S-shaped segment, about 15 cm (6 in.) long
— Starts at sigmoid flexure
— Lies posterior to urinary bladder
— |Is suspended from sigmoid mesocolon

— Empties into rectum



Large Intestine

* All 4 layers present

* Mucosa: simple columnar epithelium until anal canal
(stratified squamous)
— No folds or villi. No significant enzyme secretions

— Crypts: invaginations of mucosa contain large numbers of goblet cells
that secrete mucous for protection & lubrication

Left colic
(splenic) flexure

Right colic
(hepatic) flexure

Transverse mesocolon

Transverse colon

Epioloi A
Ll o L

Superior
mesenteric artery

N
{
Haustrum—-[ o

A ding colon

Descending colon

lleum Cut edge of mesentery
I valve Teniae coli

Cecum Sigmoid colon

Vermiform appendix

Rectum

2 > 8 :
Anal canal{ 2 .

External anal sphincter
(a)



Histology — large intestine

Columnar cells ¢ N O V| I | |
with striated

border — Fewer nutrients absorbed
taminapropria o “Columnar cells” in pic =
ashickiilia absorptive cells

Crypt — Take in water and

LT,
“ee -
-

electrolytes

* Alot of goblet cells for
mucus

— Lubricates stool

* More lymphoid tissue
— A lot of bacteria in stool

i

<
.
.

Muscularis
mucosae
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SMALL INTESTINE LARGE INTESTINE

Muscularis Intestinal

Mucosae Crypts Intestinal
Villi

Glands in = o

the Submucosa \g

Tunica
Submucosa

Tunica
Muscularis

Externa Lyop vte

Nodules
in the Submucosa

Myenteric
Nerve Plexus



Rectum

— In pelvis
— No teniae Rectal valve
— Strong longitudinal muscle Rectum
layer Hemorrhoidal
— Has valves veins
Anal canal Levator
— Pectinate line* T
« Inferior to it: sensitive to Anal canal
pain *External

— Hemorrhoids (enlarged veins)  anal

e Superior to pectinate line: Spiotar
internal *Kinternal
* Inferior to pectinate line: sne
P . sphincter
external
) ) Anal columns
— Sphincters (close opening)
% Anal valves
* Internal
Anal
— smooth muscle sinuses
— involuntary *kpectinate line
e External* Anus
— skeletal muscle
— voluntary
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Parts of Large Intestine

The Rectum .
— Forms last 15 cm (6 in.) of digestive <2
tract Anal canal — = .
— Is an expandable organ for temporary columms Wl SN A 9 -y
storage of feces Internal anal — BN\ Y
L. sphincter
— Movement of fecal material into External ana|4—1~
rectum triggers urge to defecate Sphinctor
The anal canalis the last portion of the o
rectum (c) Rectum, sectioned
— Contains small longitudinal folds called corsr
anal columns ) S b
Anus | X 3
— Also called anal orifice | o
— Is exit of the anal canal ke e
anal sphincter

Has keratinized epidermis like skin

InvoluMary motee narve
{parasympathetic division)

nteerad anal

Extermal =p|
anal sphincter (smooth muscie)
(skelatal muscie)



Large Intestine

e Bacterial flora

— Ferment indigestible CHO: produces about 500ml of gas per day
— Synthesize B complex vitamins & most vitamin K

Left colic
(splenic) flexure

Right colic
(hepatic) flexure

T m

Transverse colon Epiploic appendages

Superior
mesenteric artery

.
AN TR
\ “
Haustrum—{ . !
Lo “
;

Descending colon

Ascending colon
lleum

Cut edge of mesentery
| vaive

Teniae coli

Cecum Sigmoid colon

Vermiform appendix

(a)



