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Parts of the digestive system:

* The oral cavity ( lips, tongue, teeth & salivary glands)

Tongue

* The alimentary canal ( esophagus .

\)}-MC&:
o ocnfdny b b Qodm\a

Epiglottis ‘

stomach, small/ large intestine, -
& anal canal)
Liver
Stomach
. I Gallbladder
* The associated glands (liver, pancreas)| s b
by flad. i
xg Colon
Caecum }g/.j@ lleum (Small Intestine)
s g Rectum
Anus
3
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Function of digestive system:

Py ged L

. ngestl n & fragmentation of food........ oral cavity

Jok oo -

 Digestion...... oral cavity, salivary glands, stomach, smaII |
intestine, liver & pancreas s e

 Absorption...... small intestine (food) & large intestine

(water)
—

 Elimination of waste products...... anal canal

Prof Dr Hala Elmazar 4



The mouth (oral) cavity

e contains the lips, tongue, gingiva , the teeth R Miee

Gingiva (gum)

* The ducts of major & minor salivary
glandstopeb into the oral cavity

{lip and cheek
lining)

* The oral cavity isdinedby mucous
membrane - formed of 2 layers:
a- Epith : stratified squamous. its cells in glycogen

( Keratinized or non- keratinized)
N —_——

b- Lamina propria: loose CT. under the epith. contains
minor salivary glands , B.V. & lymphatics , nerves
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* Gum (gingiva): is the mucous membrane (m.m.) which
adherent to the periosteum of the alveolar bone of the

teeth. Covered with keratinized stratified squamous
/ i

epithelium RO mine sorg o)

* The lip: has 3 surfaces:

S G\M\S.

—

a- External surface covered by skin - e
b- Internal surface covered by m.m., |

on- \c

7 RO

c- The inside of the lip contains .- .
bundles of skeletal ms ... (Inside) (outside)

(orbicularis oris) &

fibro-elastic C.T.

i —




Structure of lip:

A- Internal surface: covered by m. m.

* Epith: Non- keratinized stratified squamous™
A
* Lamina propria: loose C.T., contains B.V., lymphatics,

nerves, labial glands *
DY W P N\%. ‘§.~Li\;

B- External surface: covered with thin skin (keratinized
stratified squamous epith. ) contams hair folllcles sebaceous
& sweat glands | \ ‘G

C- Red margin of lip : covered with modifiedkin, thin (Less
keratinized No hair follicles, No sebaceous or sweet gland.

Transparent Red due to the reflection of the underlyin B V.
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The li

margin (vermilion) represent the change in the

epidermis from highly keratinized face skin to less
Keratinized lip skin. richly supplied e f free nerve
endings. So it is highly sensitive. g padal.

(herpetic stomatitis : HSV type |)

lp_wevyia bodor (K 0 oy

Vermlen Border

VYermillion Border
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e

. Made of interlacing bundles of skeletal ms. ( 4 mtrms ic &
4 extrinsic) covered on both surfaces with m.m.

The tongue: (highly mobile muscular organ)

e

1- The dorsal surface of the tongue

. — .- . el
is covered e para-keratinized ™,

stratified squamous epithelium -

@attached to underlying

C.T. that contains B.V., nerves,

|ymphatlcs & minor Salivary glands* . ot e

CE

/__

f dorsum of the tongue contain projections




Sulcus terminalis : V- shaped groove on the dorsal surface of tongue
* [tdivides the tongue into:

body (oral): ant. 2/3 l  Epigltis

base (pharyngeal): post. 1/3

p Palatine tonsil
Lingual tonsil — g7

\ f‘ Foramen cecum
= Sulcus torminalis

2- The ventral surface of tongue is bl ot

lingual papillae
covered e m.m. fooselyjattached to

. . . Filifo
underlying C.T. e NO papillae & is gl s

/

Median
lingual sulcus

covered with non- keratinized ===

—— Prgpss Apex of the tongue
\ﬂy& vescdt [ view e i

stratified sqguamous epithelium

eLingual glands*: are embedded in C.T. of

ventral portion
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¥ N\ s \;\%c:-} Q\&@rf
{Dorsal ( upper) surface}

. Srocvive
Lingual Papillae Str. Sq. epith Longitudinal
&
# \ | =
74 . N Corium ___/’ _Transverse Striated

Muscie F.
Verticai

. s

- >
3 ar' .".r" ~
- S O

e e S

"BL.Vessei
3 “Nerve
~_Str. Sq. epith

Corium
nds

{Ventral ( lower) surface}

Tongue (L.s. )

Structure of the tongue
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Lingual papillae:

1.

2.

Little projections of the m.m.

of the_ dorsaPsurface of the tongue

Each is formed of central core o

stratified squamaus epithelium

Filiform papilla

yedes wdS  ag,1L

There are 4 Types:
Filiform papillae

Fungiform papillae

Circumvallate papillaef;

Foliate Papillae

Prof Dr Hala Elmazar
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o Filiform papillae: @echanical Papillae L

* Conical shape, contain NO taste buds

e Formed of C.T. core covered e
keratinized stratified squ. epithelium

* Numerous in number found on ant. 2/

o Fungiform papillae:

 Mushroom- shaped, ver\/\y/v\/\_ascular
found on ant 2/3 of tongue among

circumvallate papilae
foliate papillee
filiform papilla

fungform peple

Filiform papillae

[M Ansel o exploring

e Their covering epith is Non- k.st.squ.epi

red due to presence of man in =5 — Funsiform papila
e P

underlying CT.

e Contain taste buds on superior surface
—_—

Prof Dr Hala Elmazar
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oCircumvallate papillae:

. Largest,c\ir/cgl/alr/gggﬂlge, 10-15in #,

Found in front of the sulcus terminals

 They don’t project on the surface
* Deep.in their C.T.

* Eachone |smmunded_@§u urrow)

* They contain Von Ebner’s glands (serous begm lipid

GV ke

hydrolysis) inlamina propria - >

 They covered e Non- k.st.squ.epith™
* Taste buds present on theﬁ\ateril

sidesof these papillae

Prof Dr Hala Elmazar




. . . \Nown Eloners —= & 1w oMUl alre L ?ok\\cv\fﬁ
o_Foliate papillae: e -

* Formed of short vertical folds, found on sides of tongue
* covered e non- k. stratified squamous epithelium

* Each papillae is separated by groove and contains many
s—taste buds)

@ This type is at high risk for oral cancer

.{" i, RN SN ciEe Epithelium
? AR L V), o BRSNS, 4
o i g \ \ pX R |
) oAl R PN | ' "
J
/! 2 ) S
AR
X ‘ ‘

Taste Bud

e W VL .
Foliate Papilla
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pe W\ N\

Taste buds (Neuroepithelium)
 Oval structures present on dorsal surface o

Oral Cavily Vil Taste por

the lingual papillae (2000 — 8000)

V

Nerve Gustatory Gustatory
fibers cell hairs
Oral Supporting
epithlelium c?ll

Taste buds

. Each ‘taste bud formed of@ypes of cells (50-100 cells) &

0@\ — T~ ——_

1- Senory (taste, gustatory): Type I, & IlI

2- Supporting cells : Type | 4/ <

3- Basal cells (stem cells) profortaia eimazar 16




Taste pore

_ -~ Typelcell
_. Type ll cell

— =Type Il cel
(Receptor
cell)

- = =Type IV cell
(Basal cell)

Structure of the taste bud

Prof Dr Hala Elmazar
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1- Typel cells :

 are glial —like cells that provide &tructural supporfito the
taste bud & maintain thmenV|ronm£nt within the

taste bud ~
- f&jtﬁ@

2- Type Il (receptor cells)

e Sensory receptor g/eﬁlk% for detecting specific taste stimuli
they have microvilli/on their apical surface which extend
into the taste pore where they interact with the tastants.

—y —_—
&

Vg

* These cells contain (G-protein-c@o@> receptors)that
bind with specific taste molecules

/

A
S=: ”‘""a""/
—yee .

* Type Il undergo S|gnalm&@e;759 g

T

neurotransmitters which are then communicate with typ

11l cells NG e ——

L
//_.
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3- Tvp(ﬂpresvnaptlc cells) /

* Type lll are involved in transmlttmg taste information to
the brain G(Wm, o P e

* These cells have Synaptic vesiclesand form m

connections withsafferenttibers 77

 They resbonsible for transmitting signals from type Il cells
to the afferent fibers of cranial nerves (VII, IX or X)

(Type Il & Type lll are the neuroepithelium ofdaste buds)

The average lifespan of a taste bud is 10-14 days
e ————

4- The basal cells
found at the base of taste bud act as-a_stem cells for

regeneration other types Type |, Il & 1lI ﬁ
- Prof Dr Hala Elmazar ~




The mechanism of taste sensation :

* The process begin when taste molecules) bmd
to receptors o Type Il tasté receptor cells

* Receptors are (ip&t/e@/@gglegreceptors which then
activate intracellular si nallnwhlch ultlmately
lead to the release of ct as neur S|
other molecules into synaptlc cleft between Type 1&
Type Il cells

. Th@ bind to P2X receptors on|Type Imcells wil cause
depolarization of Type lll cells - opening of Ca* channels
- release of serotomnin)in synaptic vesicles stored in Type
L cells to afferent nerve fibers that carry the signal to
the brain

Prof Dr Hala Elmazar 20



Progenitor _—> & i

cells (Type 1V)

Type lll
Presynaptic cell

ype | Type Il
Glia like Receptor cell
{\

weet,

Cirumvallate

solitary tract

P ]

(S

Vesicular Release:
GABA, 5-HT, NA,
ACh

Taste nerves

lossopharyngeal (1X)
N~/

Chorda tympani vty

¥

Mechanism of taste sensation

Prof Dr Hala Elmazar
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The sensation of taste can b

e categorized into five basic

tastes: sweet, sour, salt, bitter, and umami.

—_—

Each taste bud contains aptors that

recognize all tastants then send signals to the brain that

recognize the different tastants.

BITTER

A

Misconception of Tongu
—_—

N

“aooA) )

O (= ¢

?
-What is Umami’

| ®Umai - "delicious”
| =

® Described as savory, brothy rich
or meaty taste sensation.

& ngh level of glutamate
‘ satlsfqu taste with
' qualities of aroma

K\
)\
A"’»/

e
!

A

Prof Dr Hala Elmazar

22



* js spicy a taste ?
* Spiciness is not a taste

* The spicy taste is a combination of Heat and pain sensations

* The active ingredient in chilli peppers (spicy food) is called
TCapsaicin)

* This substance binds togeceptoron the tongue called vanilloid

receptors (TRPV1) .. these receptors detect pain and heat and send
signals to the brain... the brain send signals t the tongue

[ —

* Sometimes you may notice after you have eaten a lot of spicy food
that the spiciness doesn't affect you as much because the receptor
stop responding .. the phenomena is called/Capsaicin)

(desensitization\.. Spicy food does not damage the taste buds

* Eating spicy food read by the body as a pain sensation your pituitary
gland to release(endorphins)which make us enjoy eating spicy food




Coated tongue

White tongue can happen when debris builds upon it. This will
Ieshedding of and continual renewal of keratinized
area on th@ace of the tongue which cause
accumulation of bacteria and inflammation

- —_———

Causes:

Bad oral hygiene

Dehydration (xerostomia)
Mouth breathing

Tobacco smoking, drink alcohol

Oral candidiasis

’é(f
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Lingual tonsil:

Clusters of Ilmphoid tissue at the(baseof tongue
* The post 1/3 of tongue has No lingual papillae

* Covered with non-keratinized stratified squ

—_— 0= ——

amous enith.
nown-l<. 7N VEal e

that invigilate inward forming crypts ... .. | 725

\ gD &2 \o

(Shallower) AL ]

 Mucous glands drain through several
S —_— ——

ducts into the crypts of the tingual tonsil)

which clean and wash off any debris

——————e

Eemg—————

<

* Assist the immune system in the production

of antibodies to fight invadin
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Pharynx:

Divided into 3 parts:

1- Nasopharynx: lined e Respiratory epth.

Nasal cavity

/

Nasopharynx

2- Oropharynx : lined e non- keratinized

Stratified squamous epith.

3- Laryngo-pharynx: as oropharynx

- T e~

\/\,0\/\ k\

| 2 ’v “
¥
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The palate:

Theroo? of the oral cavity composed of:
* Ant part &> hard palate
— = N—

* Post part - soft palate

He&lt\k‘k Hype

www.hcalt.«}‘\\ype,com

ard\palate: o [
Palate | | Palate
 Formed ofébon_é lined ratinized) |
g
stratified squamous epith. =W

AR W healthhype.con

ég?t) palate:

* Covered e(hon— keratinized stratified squamous epith

Prof Dr Hala Elmazar 27



The salivary glands

Types of salivary gland:
A. The main = large = extrinsic

B. The accessory = small = Intrinsic
~———— \—-\/\_

Parotid
gland

. . Sublingual
A- The main salivary glands dhid

* 2 Parotid glands in front of both ears

_— T T

Submandibular
gland

0 Healthwize, Incorpersted

* 2 Submandibular gland: lie against the | inner aspect of
the mandible

2 Sublingual glands lie below the tongue in the
We of the floor of the mc mouth

Prof Dr Hala Elmazar 28




B- Accessory salivary gland

» Small, microscopic glands scattered in the C.T. of the
oral mucous membrane:

l.  The lips - labial glands

Il. Tongue -

lingual glands

lll. - The palate - palatine glands

» They secret saliva (10%) constant rate

> Their secretion is mainl “mucou

Red Margin

In Dermis

".,*,'
i", e Vascular Dermis
G- >
SmtedMF R O
Gl — N2
ands ) 88,
5% 5q. epith 9 ia 3
keratinized e © Wiy ( noems”
g
7 “’:.“‘l
. {:‘ 4
&

s &
OO
=
5

T
LA
LA

b

5
|
z
=
H
5
Q

Lingual Papillae

w SN A 2>, it v
N v %7
- -~ Sy faaate ey , .
1 -~ z”' .

EEIEN Diiet Lingual Glan

Str. Sq. epith

Tongue (L.s.)

Vertical

5 Longitudinal

Transverse

._;\," s \BL.VeSSe]
~ Nerve
_Str. Sq. epith

Corium

ds

Striated
Muscle F.
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rnsverse folds of
lous membrane of
palate

Openings of ducts
of palaline glands

Palatine glands

Palatoglcssal arch
Palatine tonsil

Palatopharnyngeal arch

A




Salivary glands

><Exocrine glands), produce the ‘g90% ) (pH 6.5 — 7§)

(99.5% :water & 0.5% : electrolytes, mucus, enzymes & Ab)

T

» Saliva has the following functions: |
1. LlLt)ricates & cleans the oral mucosa & the lips

2. Initiate digestion of<carbohydrate &lip ds (amylase &
lipase)

3. Contains antimicrobial agent-fysozyme}—

that control the bacterial flora of the oral cavity
4. Act as solvent substance that stimulate taste buds
. . B . /
5. Assist in swallowing

Prof Dr Hala Elmazar 30



Structure of the salivary glands

Stroma & Parenchyma
A- Stroma
Parotid Gland - & V’”«,{T:‘: ‘Paroti éﬁr:{liaglf' L4 e
@fgmewg rk supports the el e %g:;}. v W
gland and transmit the |

blood vessels ,nerves,

LT e
L —

lymphatics, & ducts

> {fcansistsoof:
o Capsule: covers the gland from outside

o Septa : divide the glands into lobes &lobules

o Reticular network: present in the background of the
gland (stained e Ag)

Prof Dr Hala Elmazar 31



Includes: == o

- Parenchyma

Y
A- Secretory units (salivary acini) - secrete saliva

e a

- —

B- Duct system = conduct saliva to the oral cavity

_—

drbcshah.com

Parotid
Duct

Parotid
Gland

Submandibular

Gland

S

Al
I _/",).’W. !

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

Acinus

Prof Dr Hala Elmazar
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A- Secretory acini

* Group of cells encircling a lumen W AN

e 2 types of cells:

a- Secretory cells (serous or mucus)

b- Non- secretory cells (Myoepithelia) & KRR aga'\/
- - ~—— DS P //,\'\FQ, o 3@2 ‘a ¥ |

* According to the type of secretion the acini divide into:

1. serous e seroue e e
2. mucous 2‘... £ sl B
3. mixed (muco-serous) : ’.'. =
& :. = o — ;
3

Prof Dr Hala Elmazar intercalated duct



= A~ SS .

Myoepithelial cells (Basket cells) ™

e Star —shaped cells present between

—

the base of the secretory cells & their

basement membrane **

e

* They aré branched cells, their cytoplasm
contaimactin & myosin filaments ey ey e

—

Secretory

e When contract >
release secretion

_

34




Myoepithelial cells of salivary glands

B P ym—

Immunohistochemical staining for the myofibrils within the myoepithelial cells
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rescent of Gianuzzi ( serous demilune):

Histological feature in salivary glands that produce

mixed sections

* group of serous cells form a crescent

§ one side of a mucous acinus.

* The serous secretion of these cells
reach the lumen of the acinus by

passing through(ntercelluar canlicauli)
-
* (Demilune cells/secrete the proteins
that contain the lysozyme & enzymes

\.

— add antimicrobial activity to mucus.
R

Prof Dr Hala Elmazar

sbrated
duct  serous
0 demiluna

myoepithglial cels

acinus

\

Interczlated ducl
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Serous vs. Mucous-.acinus

Mucous

Serous

Serous (Parotid)

Small diameter ...

Narrow lumen

2%
—_— T
Lined e short pyramidal
cells

—_—

Nuclei are rounded &
central

—:_’/

©
T

Mucous (Sublingual)

Larger in diameter

o——
RS s

Wide Iumeg

Lined with tall cells
Nuclei are flat & peripheral

Poichh (s WY =

i
@



Serous T A Mucous
Serous
* Basal cytoplasm is * Cytoplasm ispale)

basophilic (1 in rER ) foamy)& vacuolated
- (dissolved mucus)

Basket cells are less * Basket cell are

—_—

Secrete fluid serous e Secrete VISCId mucous
Secrete amylaseaid in * Secrete@ for

digestion of lubrication,
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Mixed (muco-serous) acinus

A mucous acinus which is capped by a group of serous
cells forming - Crescent of Gianuzzi (serous demilune)

C (&QC&&'
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B- the duct system ( branching system)
Intercalated ducts:
thin ducts 7=~~~

drain the secretory unit, lined
{ with flat or cuboidal cells.
e Striated (gecretorfﬁducts”ﬁ D25 L e 4
present inside the lobule > wen el B
take part in the secret/on of saliva  |Buthintercalated and Striaidjlits//
lined Wit’h Ioivlgolumnar EHS are intralobular ducts,

Their apical and basolateral membranes __
containdon channels to transport ions as [

Na*,& K* (ion transporting cells)

L o - lohule

P.W!\’P

Has acidophilic cytoplasm e basal acidophilic striations

(infolded basal lamina e T mitochondria )
N T  ——— T —— ~ ~———— —
(lon transporting cell)

ha— .
M’ nmazat



lon-transporting cells

Deep invaginations of basal cell

N
membranes EE——

/__ﬁ
Zonula occludens

Mitochondria in basal cytoplasm
provide energy for ion transport

Examples: proximal tubules in
kidney

ppem————y

lon transport cells are specialized cells t@@ across cell membranes
that utilize a combination of ion pumps, channels, and transports to

—

maintain homeostasis & generating electrical gradients to support various
— - . . pE— > é;—-—\'
physiological functions

———

Prof Dr Hala Elmazar
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» Inter<dobulabducts (excretory): in

the septa between lobules lined e
WV ] ]
columnar cells = drain into

|

. Inter ducts (excretory): in

septa between lobes, lin

ede

pseudo-stratified columnar

—

epithelium - l,

* the main duct: drains se

cretion in

oral cavity, lined 1% with

stratified

@@hmﬂ’@e stratified<sc

Udmous,

near its opining in moutogfrg;galygtxzar

Site of primary

secretion

Sile of —
Na reabsorption

K secretion

Ju
&9 Main collecting duct

Excretory duct
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e Parotid gland: (100%)
* Acini: are pure serous Opens by

p——

parotid duct cresed WA

o Sublingual gland: (95% + 5%)

The smallest & the only unecapsulated "5
= °% [o

e Acini : mainly mucous cells capped .

=
'
-
-

=
e

with serous demilunes (mixed)

(=02

. Opensklc;lO-lz mini ducts .,

-

YK _ Jebe gervs [
A

e
o_Submandibular gland: (80% + 20%)
+ Acini:imixed’serous & mucous acini
* Opens by Wharton's ducts o i imazr

P

v oS
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