


1- Classification of GIT.
2- Oral cavity: contents & structure.

3- Lip: structure.
4- Tongue: structure. A O
5- Taste buds: structure& functlon
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1- Oral cavity: lip, tongue& salivary
glands.

2- Alimentary canal:
» Esophagus.
»Stomach.

»Small intestine.

» Large intestine.

» Appendix.
»Junctions.

3- Associated glands: liver, gall
bladder& pancreas.
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i Duodenum
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It consists of:
1- Vestibule. _, et THPs a7 anose

2- Oral cavity pfoper.

V4 1 . A ~_
oo JYPES Of oral mucosa: 7 & -
=) .Nﬁ:b%ﬁ\ s (O ML &) (9% Pastenor [
2s=2s0 A- Masticatoryf: covers gum, hard palate & oropharye il
I_.!’a_]l o . . A TV o
Y orsum of%ngue, ick, firmly attacheollo aloLio -y

underlying tissues, stratified squamous Bl
. . . 2 | : 5o b [ AL
epithelium with variable degree of keratinization. 5y

g5 ey 38 o . L
&= B- Lining mucosa: elsewhere in oral cavity, non ogqu
S &2 keratinized stratified squamous epithelium. N
) ere tner Side of W LD L Reov dor moudn g chetk g shet P*‘*""‘ﬁ‘..;‘t?g* -

»# = wsC- Specialized mucosa: taste buds. X?a‘«\-&r\ﬂ_ Frovsil
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It consists of three surfaces: we}muA 2
. —_ . > R Died . < q)d\a %'\Nmr ollicle
1- Skin surface: thin skin. <= smgu‘?ﬁﬁﬁ“"” Gas, a3
2- Red margin: » 23572\ Cuo swear Glandk 07 selaceos 3(@’?} L Spwen G
a

) lwo‘
> Transitional zone between the skin and the mucous surface. wmkea.
Pain

» Rich in sensory nerve endings. <, ..

> Lined by thin keratinized stratified squamous epithelium which is
;guented Y Iong connective tissue Qar_:lllae rich in blood capillaries.

AL bline derms 52 Llens v 1)
>v The red color of the lip is “due to reflection of the numerous blood
capillaries in the underlying connective tissue papillae. 4

. N demmal papilles, & G5l
3- The mucous surface: — obliwe Gt 541 M_s:;?@%m: a;fag“f‘—c” e

non Iseratinized stratifie%quamous epithelium., #zetevs 2 =
Lips st i skin

1l hair \ ubunm |hnd
»_J.- i o

it contains Icab/a/ sal:vazy glands (muc%ifﬂm) J:o?ﬁ_
Stratifred nel ; o
"imple. ﬁﬁe main bulk of the lip: is formed the rblcu/ar/s oris muscle
embedded in fibro elastic connective|tissue rich in fat cells :
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Functions: ny it ud—

1- Food manipulation. o e Py S

2- %éch. Coone o

Vallate papilla

Medial sulcus

3- General sensory perception&the special SRS SREI

Dorsum of tongue

sensation of taste.«~ e+l rs &5 et
Pann Zrouein Yaste ! it e
Anatomically:

(9o - csdl | e
It has 2 surfaces: dorsal & ventral. =

The dorsal surface:is divided by the gustatory

line (sulcus terminalis) into anterior 2/3 and *;"~
posterior 1/3. 52— padee

Oral tongue —
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1- Dorsal surface: -

Qo>
» The mucosa of the anterior 2/3 jis firmly
attached to the underlying tissu%‘( oSN ooy

» It is modified to form /ingual papi//ae.wm‘“ s
"k-u_,ﬂ S’N‘d‘\?{t{

2- Ventral surface: — %' _, wow -Kacekis
. @uSW seq,- eQitk.
» Covered by the(lining mucosa.

» Loosely attached to the underlying tissue to 1 Lingual papdiae

permit free bending and mobility of the tongues.;
3- The main bulk: of the tongue is formed of: B

Mssue

Npr '””'.")“gStrjate.d muscle fibers: run in three directions: .
RPREN Iong|tu,d|nel, transversegt verticalaoblique -——';T‘*b"_’jf‘\" {v‘%”_ :
3 23 Tels ] i Wb |19 Jb et alot
-&53:?«& »>They are épmbc_edded in loose areolar &adipose .
CT to,\allow maximal mobility of the tongue. l‘

-~ -

= B> §\ e Koy E
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Definition: elevations on the anterior
2/3 of the dorsal surface of the tongue.

Function: increase the surface area of
the mucosa coming in contact with the

fOOd > Mwd goelilie 4 tatsSto o
'( oy goue‘ Iy

Structure: Each papilla has a core of

connective tissue covered by stratified

squamous epithelium( with variable S
~&-—degree of keratinization). This core]may [J@

Mesh e k:

w.c= projects to indent the epithelium to
form secondary papillae.
Poplles J1 6 eplidt (Lo 2248

Papcﬂo\
. Bezendny . PoRillea

Cove SwrQ&Cn. .

Y
¢\ Shatifed sequowmod



Number: most numerous.
Distribution: aﬁgnged in rows, Earallel to the

palatine tonsil

gustatory line over the anterior 2/3 of the et e B et
dorsal surface of the tongue R

Pt
Shape: conical with antero posterlo s —
|nC||nat|0n -\—' q’)l) iqu)p o 3 e filiform papilla

_DCallope VS UFS b))

Eplthellum L ghtly keratinized stratified

uu"
squamous eplthellum . Cood J1E2 2
U5, o Phacyx ul dlues Pl ap o =
Taste buds: absent. ~ mhm“j\ saste porctgron -

Secondary papillae: short or absent.




Number: few. i Puten ) o 53550 Ryt Sortion

Distribution: scattered among the filiform

. @ wWl> . 1,31
papillae especially on the tip & édges of
the tongue . ‘teto W perdprion s 2,5 -y d

Shape: mug\g}?g”m sﬁaspe?jorﬂhave vascular

. <41 &) .
connective tlssucél%'ore(seen as red spots in

T G Vastde/a S50 P
the fresh state). e Sieed vushoy -’ e 25,

Taste buds: few, present in the apicaﬁ’iﬂaq?zc B!
of the papilla.

Secondary papillae: short.

1

L\

&

sssss
terminalis

EIET



Number: 8-12. ( Rew) _—
L .. . CIRCUMVALLATE
Distribution: just in front of the gustatory line. PAPILLA

. §t. 5. epith.

Shape ~tae BAA L o keratinized
Y'A) » The largest, seen by the naked % (2ot 8 ’fw:r“)u"unupmpm

3 Deep groove
g Triangular in shape e “)"/“"'”"M‘) Tae bd

5., > Embedded within the substance of the tongue Vou '77,"‘."1

, and proq!,ect for a short distance above tbe surface. i

cAfmmn 2e55 \wvﬁuu.d 3930 nsSo Wt N o ,A]‘l_j)@

““““* > Eachtpapllla is surrounded by altrenc where
vempuoi ducts of VonEbner's glands open into its bottom.

w‘*’*"" Taste buds: numerous present anng the sides of
e‘_‘;‘;;‘" the papillae. apicrh 2 e ol
('ﬂ-l = H .

oo, Secondary papillae: short.

= > ol ;
‘\'Mju ML Sulosremca fungiform
e ‘chc)nJ'bw

tonsilar
fossa

sulcus
terminalis



L &
... Definition: serous lingual salivary glands.
S e A
Site: in the connective tissue encircling each
circumvallate papilla.

Ducts: open at the bottom of the trenches
surrounding these papillae.

FunctionS'@m sedinz ) <y )

1- Thtgig,ggg‘r/et'ion dissolves the food particles to |
at '

& pefteéption of taster = v

facili
2- The flow of secretion Woshes awa G?c?od

particles around the taste buds so, they can
receive new taste stimulus,  ~F~c+

3- The secretion contains lipase enzyme which
prevents formation of hydrophobic layer.

. —_—— - C = ks
-l"}\'}&)e L c}";’"f:‘ ot B

r{;



Number: not recognized in adult human but ‘
developed in ra&t&t_ & 22 S S

% ol “‘:5" "“ lingual tonsil

circumvallate papillac

Distribution: arranged in rows, on the lateral

filiform papilla

sides of the tongue. Bohdasm O B

Shape: rectangular.

Secondary papillae: Iong.
cﬂ)\ail QSAVU)U:L&&S

Taste buds: numerous, present along the sides o
the papillae.




Types of Circumvallate

papillae

1-Number Most numerous.  Few 8-12 Not in adult human, but un :
rabbits.

2- In rows parallel to  On tip & In front of gustatory line. In rows on posterior part of
Distribution  gustatory line. edges of the the lateral sides.
tongue.
3-shape Elongated, conical Mushroom Largest, triangular, Rectangular.
with shaped with embedded within tongue
anteroposterior vascular CT. substance, surrounded by
inclination. trenches into which open
the ducts of Von Ebner s
glands.
4-Secondary  Short ; absent. Short Short Long

papillae

5-Taste duds Absent Few& apical. Numerous &on the sides. Numerous& on the sides.




Karernized Swok- s«\ a?l“n

The keratlnlzed epithelium of the filiform

Jadw.. Papillae is continuously shed in saliva.
Conthipat ~¥ <=dle S,
In gastromtestlnal disturbances and in fever

.

2#% the shedding of the epithelium is delayed
Kerakasgccumulation of the epithelium’{réﬁ'i?(ed with
49 bacteria=—=p formation of a grey coat over
o Jk “= the surface of the tongue. |
Al o Fongwe Stget
Coat Y Y, oo

*OV\SM .




Definition: neuroepithelial structures —
_*Yspecialized for perception of taste m—— T

Gustatory

sensation.
Sites: embeaded within the epithelium

of the lingual papillae (few is present
S W|th|n théDeEnheIlum of the palate an%

eglghlgtt@\/ (£ Papilae ) 1 300000 kestbud J)m a5 e r . %}Eﬁ'au ‘i'?'}:ﬁ%j’-?y' Taste :EEEE%
Structure pale & oval structures, . _ lfimgie
¥ 27 connected to the surface of the “:“ ‘:f'
)\ﬁweplthellum by a sniall opening called gt 1
v~ the taste porefgustatory pore). Forgue 1 €

(“’&‘Ecsao‘?mfhdﬂl 3,50 oPen) N oi0 Jhbu



SORE 1- Supporting cells. — SUQPOAd.&U}up —s “JJMS

LE- (e 2- Neuwh’ﬂellﬂgustatory) cellspr reaspor cel ETmon, aut
t?;{.‘“"\.;" >Sp|ndle m}rjhape W|th aBJcaI microvilli (gustatory hairs).

“":" > Their bases are assgglated with the afferent nerve fibers. .,

L=y s N2 ui\ G ARoA- @
“~"~\°-'-> Food dissolved in saliva stimulates the gustatory hairs.
¢ L® + Oustadony a3 1 3% Saliaig c5i0 Sl 2025 @
»Kpa‘ys\ 3 Basal cells:

i,;,'m »Small& pyramidal cells, found between the bases of the rervo eRiuelio]

\Wq other cells. (@ yY) &Gus)—> ) 3o ’m_j,z.-.) —\0 Ay dS °)A!) P—
ajff: » Function: stem cells wh|ch can d|V|de and differentiate to har
oo %" renew the gustatory cells every 10 days Sailal Gustatory

el —— epitheiium i

—w)ﬂ\éblp ‘Cb QJ-D‘L( ),P.J" u\»,M wpp &2 d,ab EY>3 v [HP>R .
upporting

Basal
cells

cell

Sensory

Connective "

tissue
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Vi véi respiratory olfactory.-. -

oo b it ',,;

&gﬁ.;::
e 3

it l ‘ h A s iainf i
. g o y [ $
.TMPRSSZ / 4 " A N &
. ACE2 state of the | |
offactory ;
SARS-CoV-2 * epithelium ? ‘

darmageht Y. o\ Packor

v Cos

/f}’d&rﬁ‘

Seeonel 4\5




S\ g C/_:J/'CAI’\}}ﬁPLC" Aeake bud 3

~t(/

e\ ok oV

Olfactory
bulb \

s

Olfactory

7 0/ < = (é’ \
Fooc:l se?king, Food choice epithelium I { N - % N1
Motivation y— = -
{ ,’ T ' g

Reward System | -
Hypothalamus >
N\ —

Food consumption

Sensory specific appetite
Satiation ‘
Pleasure




Which statement is correct regarding the
pointed cell?

1- They renew the other cells regularly. — L

2- They support the receptor cells, - 3 "= cedl

e iy |
3- They found in the epithelium of the E K4 L
filiform papillae.— net contain o tagie ow

thcv are the taste receptive cell. 1= Ao L
(DER ¥
L 1Y)

w1 J) b,

U] X Tl o
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DR IMAN NABIL HISTOLOGY

Salivary glands

Dr.lman Nabil



1- Functions of saliva.

2- Types of salivary glands.

3- Myoepithelial cells.

4- Types of salivary acini. |

5- Types and structure of major salivary glands.
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1- Moisten the oral cavity. - ~§u\o ~C e
2- Moisten the dry food to aid swaIIowmg ‘-,,/was»‘u}/
3- Dissolve the food materials to stlmuﬁte the taste buds o Nz

Foocl
4- Buffer the contents of the oral cavity by the high concentration of

the bicarbonate ions. - wuhe) ~,£ ocq‘mb,w,,.J W,,U.mw_ Aots gem'.\&mmmw

Jeaits wiowth JI & Je22 2

F oA are
5- Digest the carbohydrates by am lase enzymes. S g ALY I Olesie 2
¢ P s
Sraal websd 2 e spivn I 1R P 2 Cadoohydndke ) olgeskion  Su g oz j 251 dgatros i s
™ I et e enzyme
J\fjaﬁ' e <7 P((é l’l(/i R

bicarbowite ions e 54]|;J$|_r 2o (bl !“’J"S

Bocletinl 3t as Si 52 Glacids St s\ ~Cs
Clover



* Salivary glands are two groups:

1- The major salivary glands: cac -25>1-
JO‘VA\' e CJ.-P

Mo m-r> Parquds subllngual and@g,ubmandlbular

gmands.
|0 eDew wa«’-w oA Seavedor) Lmite § move Hhaw one
f?'"ﬁey are compound tubuloalveolar glands

[ R O I Aty

o >The|r secretion is regulated by nervﬁu“s reflexes
’Jb" Pstiomed abe 50, ¢ .vn.wd-\m:w e Presavadlic ¢ Tanunodisn

£ . 2- The minor sa |vary glands C s—\oD)

\SF”;P \e——
ek » The buccal, Iablal lingual&palatine glands.

P—>Th ney are 5|mple branched tubuloalveolar glands
Seavehory wm i seetthoty vt 3\ ge 735 duck i es0
aligbyiye >They secrete contlnuously to moisten and
eetowwe |Ubricate the oral cavity. .. ., .o
cHF e =5k ) 7
- vl ety IV RS

Sublingual
gland

Submandibular



I- Stroma: "
»CT capsule. ¥z~

s selo pe
capsule It asddp Q1 aelade

i o= CT septo: that divide the gland into lobes

U organ A

we o and lobules.

» Reticular fibers: form a network supports
the parenchyma.

Al 9y == e
= )_:'_.,,‘ & ».g‘!:ﬁ” = 71_ ( ¥v.' 4 % ‘.7‘ ; D asit
II- Pa renchyma: - 5’3"'})'((‘33‘—-7\“_‘4;‘ Structural and functional Unit of Salivary Gland
Bl s Basal lamina Myoepithelial cells
yIp

.. (©) e @)
»Secretory acini: 3 types; serous, mucous&
@ mixed acini. L wwsdeivr g an o Brae

Muas® Seow 413 ¢ enen B Gh1e, :!nul ne =5 Bosad \g BaséJ\ s Caih
iy ~rfate
» DUCT System'=e s . )
© dudhsydent 2 Secwekory Cah

wyo epitllinim Lﬂm)‘ u. =



 Shape: stellate cells with many processes

containing actin & myosin. » 7
] ".5-’- @ — - .._c,.*af,fll&' [
by ° Siter-around the acini especially mucous
il sl S D : ;
e, 0Nne & along thg)prommal portions of the

Do g0\

- ducts.

* Function: They contract to squeeze the
ywdols o Secretion from the acini into the lumen

oN

M\;Z}’f’kof their ducts.
V“""’




0 " Iaq

* Sites: in the parotid, submanqibular and the Von <
Ebner’s glands. ClbsDscimin Wil sy s saw'»a'y&
oW . : o e N Loy %’u‘) :" - 7
o Structurl™ “Hiesd eus nut *;ww““‘"" A » -~ y
. WMain \f
»Shape: small, rounded with a narrow lumen & darkly
stained. @ Ao pLyll giz 0y o Ny
Vo e W Fonds ot st

> Lining cells: pyramidal. one S besopiie noS ;
eles L5 aragh-'\cfeu u.pu_;yc— Ay S o 50y AT 1 53 4= ASdORWEE 4 Grondutor ..ﬁ‘;ul:i\tﬂ tort e r =
nen .

> Nucleus: rounded & situated nearer to the basel® wwemen y P
(WHY). Busal sulhca € G509z AP Sofaces Granude 11 556 (PR Yoo, @33 Lin :

» Cytoplasm: hasal basophilic cytoplasm (rich in rER)
with apical acidophilic secretory granules (zymogen

granules). =
wokery SexnedhgwnIlAbe

>Myoep?the/ia/ cells: few basket cells surround the acini
( because their secretion is watery and flow easily).



* EM: protein secreting cells.
1- Basally: rER. — eewns ve-
2- Supranuclear Golgi. - 5237

S grede I
3-Apically: secretory granules.
CrCl ~Lﬂ\(}' goaul i by o)
,a«-!} a_/rLf' ~2_s
Secre N ow .




SLM
1-'Nucleus near to the base: pushed by
apical secretory granules.—"____

B Fm e st
2- Basal basophilia: numerous rER. |
3- Apical acidophilia: secretory
granules. o




o otein = k.
* Secretjon: mucus (glycoprotein) to lubricatethe = = =
food Bolus to facilitate its swallowing\& o oSy A

. . - [a2 dp— | ~(2 ¢ Cood v \ fa.ldf“’
* Sites: in the s_ubﬁﬁgual, submancﬁ’bﬁbiar, buccal,
labial & palatine glands. \
e X - .'/“w'"('D
* Structure: T g ed i

»Shape: large, pale, oval with a wide lumen.

Cuacwaled ) JL1 5125 o) oo T oy e g 0T (B

»Lining cells: cuboidal. &=

low Prymids v

»Nuclei: flattened & basal. o

. STarked Do o2 e BUL— X
w&?}’/l‘foplasﬁn: ﬁaTé’\Té‘cuolated cytoplasm(as the
content of the granules dissolve during
preparation of the H&E).

»Mpyoepithelial cells: numerous basket cells
surround the acini (as the secretion is thick).




1- Size

2- Shape
3- Lumen
4- Cells

5- Nuclei
6- Cytoplasm

7-EM

8- Myoepithelial cells

9- Function

10- Sites

Smaller
Rounded
Narrow
Pyramidal.

Rounded & near to base.

Dark, basal basophilic & apical
acidophilic.

Basal rER, supranuclear Golgi, apical
zymogen granules.

Few

secrete watery secretion rich in digestive
enzymes & salts

Parotid, submandibular & Von Ebner s
glands.

Larger
Oval
Wide
cuboidal

Flattened & basal

Pale & vacuolated.

Basal rER, supranuclear Golgi, apical
mucinogen granules.

Numerous

secrete mucous.

Sublingual, submandibular, buccal, labial,
& palatine.



* Sites: in the submandibular and few in the
sublingual gland\sﬂ‘w«' acir)

Serowazinise bL2 5 vvmuw-/) = o o2

* Shape: it appears as a mucous acinus with a
cap of serous cells (serous ¢ dem/lunes).<— e Agd

e Structure: each acinus is forme/gsofémucous
cells W|th some serous cells mterspersed

among them. Both cells pour their secretion
into the lumen of the acinus.

AusIdWL, 8-2-»; belo W\ oysande ) quCM)_)\ o e z\:,*_3\5:.43 W e

Serovr 2 C\Jo_a—- MU.Cond )\q,\é'/\,w.o Z"f/“’ -
Catha

oﬂew \wned,




PSR el A Wowle Do dh g
““ 1-Th

. °d! <

e intralobular ducts: consists of 2 parts:
oDV, wBadd b iy 45 Es 0 .

A- The intercalated ducts: drain the secretory
acinus& lined by Iowwguboidal cells.
B- The secretory striated ducts: «:Eg,j
»Shape: They have a wide lumen.
» Lining cells: cuboidal.
»Nucleus: central& rounded.

» Cytoplasm: acidophilic (numerous

-----

: 3 AUz
?=Lemitochondria) with basal striations (basal e .
m\m‘.infoldings) R _,)_;. W} dJL:A,\:_L 3 }, ,'1' Acinar cells Intercalated duct
. - ﬁ :

(2olo st
LS Function: Tﬁgy_modﬁcﬁ/”fhe composition of
saliva by active ion pump making the saliva

#5025 AYPOtONICsOlution— TlETln, Al
®kt KN seeir por i T

ws a»:,mt'ﬂw% GE Lapy = FPloswrn.
2US —' DLEIVL 42 %6 NS N G Lol Eltrale J1 Lo
ﬁcn{_ﬂg\m.)» Bubles 1A p (s



e, \dane I po

2- The interlobular ducts: They are lined by

columnar epithelium.
\pjﬂ, bM(J'

3- The mterlobar ducts They are lined by
pseudostratified columnar eplthellum

4- The main duct: It is lined at its beglnnmg
by stratified columnar epithelium then it
2 becomes non keratinized stratified squamous
epithelium as it opens into the oral cawt\)
oval Cavit) o AW

CWU\C.U(/,; C\u q,]f ZJ,,J‘ '_4_0 o,ul)

AJ%/"/V)'{; S%Mh?.‘&l/u 2l s(mﬂc v U
anCuv




. . swofical ®

wey * Capsule &septa: thick. kel oo g
K = CoRuy 5Pt A vy Lyastpatl sl o 7

* Fat cells: large number. — i, ~

Qi s Corotid L B ¢ B septar.

* Secretory acini: 100 % serous acini.
* Myoepithelial cells: few. S s i

Submanuibﬁa?‘?“ e
gland

* The intralobular ducts: long, secretory
striated ducts form 50% of the length of
the intralobular duct.

% Borows s modbabonddas —— - Sohildrloviduck Slogy

¥

2B vealosaphas 0
Secvetion .

*ucord o nodiGickion WdesE



v 2o )
* Capsule &septa: moderately thick.
* Fat cells: less numerous.s.z .z z ey

* Secretory acini: 80% serous acini, 20%
mucous acini.

* Myoepithelial cells: frequent—wmcoH Nl

* The intralobular dﬁcts: modg_gately long,
secretory striated ducts form 80% of the
length of the intralobular duct. 2.7 intescal

Senond secrdhord) S ¢ &4"’\

e IV/Y’LPAJL J))Jlk;d,u VDMIJ
qwfvom
e yobls bl 5&3@ R SO P




* Capsule &septa: thin capsule, relatively
thick septa.

* Fat cells: absent. * =477, — Z”i‘;;

* Secretory acini: 99% mucous, 1% \.n_go ,_
serous, repfésented by the serous j —

demilunes.

Submandibular] -

/4

Myoepithelial cells: numerous.
— J"e’"f’q’z

* The intralobular ducts: very short, ~##ams
secretory striated ducts form 99% of
the length of the intralobular duct.




Types of major
salivary glands

Capsule&
septa

Myoepithelial cells Intralobular ducts

Parotid

Submandibular

Sublingual

Thick

Moderately
thick

Thin
capsule&
relatively
thick septa

Numerous.

Less
——
numerous.

Absent.

100% serous.

80% serous, 20% mucous.

99% mucous, 1% serous.

Few. \3—:&5 g Lo?g. _
et R o ;\94 secretory striated.
Frequent. Moderately long.
80% SS.
Numerous. Very short.
99% SS.



What is the best statement describing these
histological structures?

1- They are present in the parotid gland. x

2- Their secretion is rich in digestive 5
enzymes.

E’They are glycoprotein secreting cells.

4- They contain numerous basal
mitochondria.




Pharynx, general plan of GIT&
esophagus




1- Pharynx: parts & structure.

2- General plan of GIT.
3- Esophagus: structure& function.
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* Anatomically: It is a musculaé tube that extends behind the -:<\=iv'

@ nasal cavities (nasopharynx)?the mouth (oropharynx) and the
@ larynx (IaQLrlg_Qprfwrynx= hypopharynx).

* Histologically: "o - ‘ ,
1 Mucosa: 3o S
A-Epithelium: . —_— 7 /( O ..o\ Laryngopharynx

» The nasopharynx: lined by pseudostratified ciliated columnar
epithelium with goblet cells.

» The oropharynx: lined by non keratinized stratified squamous
epithelium. It is a common passage for air and food

» The laryngopharynx: lined by non keratinized stratified:i A%

squamous epithelium. 3 nosep! o
_ . .. . ;(\‘r_-\-ium
B- Lamina propria: Coﬂwfsi?ioﬁﬂf%’fg : B rainig
2- Striated muscles of the pharynx.
Wi ¢ 5L ks seondon s oios sFseerokionl ®
w5 2 Orissue ot 5 Surface Fan b e
Al sy s dty pe JigCan 3
@L\\ar¢<_+:,«~ Y1 X TP PR ES S g\ Phﬂujw

s Qancs R cUJl w0 Gald pup e 5 A



1- Mucosa: consists of 3 parts:
A- Epithelium: varies according to the function of

Y - Epithelium
the part. L, @ seus s e
P . ofGow) — :Wc Clowmmer 25 Hailiv~ -aijjdb- 5L biogz Basement membrane
B- Lamina propria; .t :::3> 23 4L et d vale A o
ol A28 . " . -
» Loose connective'tissue rich in blood and lymph = Muscularis mucoss
vessels. e afilacy

Submucosa
Plexus

» It may contain glands an?Jygnphoid tissue. 12~

. ) Uy €1 po Comnal
C- Muscularis mucosae; b £l wae 3 SOEN &_ ="
» Athin layer orgjsmooth muscle fibers usually NSO jgay, | Circular muscle

N——
~arranged in aninner circular and an outer @n\“_ =
ongitudinal directions. % E;»?‘\@ o Al menteric plexus
$.J 9
»Function: It allows movement of the mucosa b 2 ] "&ﬁ Longitudinal muscle
w2~ independently from the other movements of the Coe O o

digestive tract to increase its contact with food




2- Submucosa: 77 Lumen
> Formed of dense fibro elastic "Jd'dldsggmw;ggtw
V-

connective tissue rich in blood and : ~Na
lymph vessels. N S —
>t contains the submucosal autonomic e

. o (D omscdang S\
>I.t mayL%%ngalg?glingw%dgynilympho!d sl
tissue (mucosa associated lymphoid &‘B\.@J‘o@%.%.\@

tissue which protects against -« f 7o)

: Q@. : | >
nerve plexus (Meissner’s plexus)\s et x\ -
=

—
S

infection). rsgemeic Ll s

nAye Plexuses

Epithelium
Basement membrane
Lamina propria

Muscularis mucosa

Submucosa
Plexus

Circular muscle

| Myenteric plexus

2L

Longitudinal muscle

<& 7] Mesothelium (serosa)




rmo wall N ol ne D500
3- Musculosa ( muscularis externa): L',! o _
»>Smooth muscle fibers, spirally arranged R 55555!55!55‘&' e

into an'inner circular layer and outer N\ . Lamina propria
Qongitudinal layer. ) T e, < 2 yyscutars mucosa
Lt

»Function: produces peristaltic movement 5., » s

Plexus

which move the food within the lumen of % =

the GIT. \ —— 729 | Circular muscle
> It contains the myenteric nerve plexus % el | JR—

(Auerbach’s plexus) situated in between ..%e 33.552‘?3{ et
the two layers of the smooth muscle . eoe
fibers. -

1" 7] Mesothelium (serosa)



4- Adventitia/ Serosa: Lumen
»Loose connective tissue (if covered e /fljﬂ
> sirdle-saeffd Wil " ‘, [l Epithelium
%ﬁv.j;j externally by mesothelium of simple ~#+-i! 4 éﬁ!’!ﬂ!’!&m‘ AR
. L

”;’:qﬂxi‘aﬁ squamous epithelium, so it is called serosa). = Lamina propria

o --E Muscularis mucosa

» It may contains blood and lymph vessels. It N .
may contains adipose tissue. o - Supmucosa

. . \ ‘ 1
> Function: \%% Chrculer muscle

1- Adventitia: Protection & fixation to the }\““ R
surrounding walls. oo, 12 % el | S—
Al Jiovgenns I °

‘. o
. < . N s -
2- Serosa: provides smooth surface covering -'% ‘..8. zf.ggﬁﬁ_ Longitudinal muscie
the organ to allow their free movement. :

GfL S\ o aS}L\Z’J) "f:a"—)f:g}\ bs oL\ @1 aola))
Celts ' q_-‘”'/“’?-')’







* Function: transport of the food from the
mouth down to the stomach.

* Anatomically: Most of the esophagus lies in
the thorax except for the terminal part
which passes through the diaphragm to lie
in the abdomen.

esophageal

sphincter

.

- Pharynx

\ _~Upper

esophageal
sphinct‘er\\

Stom?ch
acid




(2).8: Submucosa

1- Epithelium: -General i M
» Non keratinized stratified squamous epithelium to M LontaFome
o & s resist the friction)Ey the food. .
alue
=7 3 s continuously renew by mitosis of the basal cell 4
St R —_

Iaye r. fafeckiongt Frodion 4 g, Tt i
2- Lamina propria: contains mucosal esophageal glands

* Site: near the junction with the stomach.e® %bas ~ -

* Function: secret neutral mucus that protects csausnapacoe,
esophageal mucosa against regurgitated stomach::s freyms gas cymmen o1
contents s p, ey iy B \

. SPhe £ D

. erl--.ft:::;,:jj SPhinlchy —> wo lnesh logical  sphimaties ,P)gs-\-,fdgo\:-\

3- Muscularis mucosae: stk
ov\_.B % . . "‘"ﬂﬂ"‘"J":’.’.Rc:.'au:WJ N

» longitudinal smooth muscle fibers. el

> In the lower part of the esophagus: it becomes
differentiated into inner circular and outer longitudinal

—_—

layers. Loy

esophageal

sphincter i P

(3) MuscuLosA

IC: Inner circular

OL: Outer longitudinal

: Adventitial
Serosa

esophageal
sphincter.

Stomach
acid




* |t contains the submucosal esophageal
glands:

a. Stratified squamous
P —— A epithelium

* Site: along the éﬂre esophageal length

T o N L Twweew J'U.)""Jb
* Function: secret mucus to lubricate the

mucosa. : Cm%;“jwﬂwa. L

Tsophagus:

b. Lamina propria
c. Muscularis mucosae s

2 Mucous acini of
esophageal glands



Types of esophageal glands Mucosal esophageal glands Submucosal esophageal glands

1- site In the lamina propria, near the junction In the submucosa, along entire length.
with the stomach.

2- Function Secrete neutral mucous to protect Secrete mucous to lubricate the mucosa.
against regurgitated stomach contents.



P /jﬂXJl 55/@)

* In the upper third: it is formed of
striated muscles fibers.

* |nthe middle third: it is formed of a

mixture of both striated and smooth

A oo L of
muscles. =t 3 €

 Perishallesis ) Qg uety e T

e |nthe lower third: it is formed of
smooth muscle fibers(arranged in an
inner circular and an outer
longitudinal muscle layers).




* It is covered by adventitia in its
thoracic part.

* The abdominal part is covered
by S€rosa. Cpectoni... covering ).

Esophagus:
1 Mucosa:

a. Stratified squamous
epithelium

b. Lamina propria 3 -
c©. Muscularis mucosae ‘
2 Mucous acini of %

esophageal glands
proper

3 Submucosa

esophageal
sphincter.

Stomach
acid | \



What is the correct statement regarding the
mucosal esophageal glands?

1- They are present along the entire length of the esophagus.

@l’ hey secrete protective mucous against gastric reflux.

3- They secrete lubricating mucous for the esophageal wall.
4- They are present at the upper third of the esophagus.







1- Function of the stomach.

2- Adaptation of the stomach to its function.
3- Parts of the stomach: structural variations.
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. Functlons §
mew -~ Fivie Tad ((
1- Add HCL to ingested food.— acde = "o jﬁgmﬂw s

Qe
2- Transform food into chyme%aﬂzvg vw**d“*ms*&mw s

3- Digestive of the food by secretion of dlgestlve
enzyme (pepsin). Wa?ﬂ;r;ﬂw—iu\ '

* Itis divided into 3 regions: wost ol lated port -
1- The cardia: surrounds the esophagus.

2- &)efund/c regi @b is the largest part, including
the fundus and the body of the stomach.

3- The pylorus. Antrum



Longnwmal muscle

— ] Mesothelium (serosa) } -

Source: Ganong's Review of Medical Physiology




1- The mucosa and the submucosa of the * 2+ 3

MuoSa s Bl t

empty stomach show Iongitudinal folds i mosa Sdiny
(gastric rugae) which disappear in the tergiudial fods 4= <52 1

342l udistended state —=p expansion of the stomach
when it is filled with food. — ciz-mtenz3 ~ov 28

J1é food N =
ENs 2- The'mucosal surface of the stomach is

invaginated into the lamina propria forming

astric pits. CAE Wacosa VY L (A N\
g __p_ J'D L |-Sminel P(JP/)__S lV\'\Pc.Lj inated

3- The lamina propria contains large number
da;\lf) of simple ‘branched '?%ular glanHAgastrlc

glands) which open into the Igg/t@\rgfof\the
i pIES ) oot Dik Lgé__a/d(;?)‘ﬁav\&j Hoo @ Q{'S-\\&)
Bt Setrekionyl Cag 2 el e
22935 mo suhaes S1gs ldpy

?Jrs

Il IIALN] ]

— I
&Jﬂauwxwh

Pty

' ﬁ !\ Y
l ' Semoty

| "5mw,

i
i






o
* |tis characterized bsz>hort and narrow

astric pits
(occupy 1/5 of the length of the mucosa).
of ,};.L iIN S Pt
* It consists of: mucesn A< .

A- The surface epithelium: lined by the surface mucous
cells (which also cover the pits): ¥ swhace o catd 7 evs caad

- Prs o1 2O L < ™Mucons

» Shape: tall columnar cellvs@vyklﬁ'gbugale aplggl PAILS: |\ iws ke w55 65 :

l_,
> Function: secretéVisible thick mucus
eplthellum from abrasion by food) with neutral or
slight J alkaline pH which protects the epithelium from
auto gestlon & erosion by acids. . ..d i Egime Lz was

2105 pcosa R IIR N X ctyndo digesken e
e gd s sx Nine b Lol U wcas @)
dishn .. B- The Iamlna propria: contalns arge IBer o] ?&nd e

wuwms glands that secrete the The glands are
v surrounded by little amount of connective tissue.

nucus
! amina e ond 31 2 '
» \y\u’ C- Muscularis mucosae, " F7#di ot o P 2
Sur Loce S & t'ﬂ,\p( Gl e CoeTm Wf:‘g bb% - i
W o, urer Lodiordal nucleus




* Type: simple branched tubular glands.
. Appearance closelypacked extending

lob 8 35290

throughout the full thickness of the mucosa
with minimum amount of CT in between. 4, +_

* Lining cells: 5 types.

Lf@ c‘e/(s/\..—&iB = Slpa. :wﬁj,, Jew @
2 |

2 secirehory j\owzb Pe



. . . TABEP ‘
Each gland is divided into: L Surie mucous YGORRRRLE

cells
A- Upper part: lined by mucous
neck & stem cells (2 cells).

B- Middle part: lined mainly bym\ﬁ%ﬁ%

Stem cells
Mucous neck

Neck mucous cells

parietal cells. (Mck & A>3l C e
. . . wainy o]
C- Base: lined mainly by peptic, S
enteroendocrine. (2 cells). oy - (Chfcdl
\ow g n 2 cots Enteroendoccrei;l\les:

Isthmus

Neck

Gastric
pit

Gastric
)gland

= s L)
3lmcpJIAp-




* Site: in the upper part of the fundic gland. -

* Shape: low columnar. 5 sbo s i iy ramares

. ‘\',fd,e)fgof,l = . Neck mucous cells

* Function: secrete soluble mucus to . . .. eeem
1+ L ‘e Body fud

lubricate the gastric content.>(2>«f=

S d) ll Prolesn. - Seeveling) carks cmefcgus

C)_';/\ CI_J aole ‘_u" -b,g 0'-’\%"’; CJSZ‘ C‘l‘f"’ E rEPR 3)[3 ,} Enteroendoil“:

L“;’%—SJCJ\,,) PRI w(y/:,_g, Swdage.  muas s rr ae g LD &

Neck cell

i el
Parietal cell l PTMI cel J

|

Clommsr (7)
. el N
iif:i“ OO LB MO oy Juenais €
cos 4

Solwdole  wmtssd
200y £ v o

U_@_WJ%
'y ol
L%
9

(s 00l0/0l00lo)e T
Gastric
pit

2 Isthmus
= .
o\ s

Neck

Base of |Gastric
gland  [gland




* Site: mainly in the middle part of the gland. s

O AR > ry ‘\/P,a QJ
o Functions: =gl ¢y =S 3k T vae .
¢ M" Wk\l'\LD Parietal cells
1- Secrete HCL _. S s ooty Bae\ ’%m\g Do e

Parietal cells

2- Secrete the |ntr|n5|c factor for vitamin B12.:5 55 ine  emenean

NN NN Chief cells
a bsorg On . L.‘LACXI d&"lﬂ"g‘ﬂ Cj Q‘:\':‘:_TW Enleroendoigrl}z
° StructureEQg’J\ anernia ?-uﬂ“’ VB & c i, ) Wl S B
LM:

»Shape: pyramidal.

»Nucleus: rounded. .

» Cytoplasm: deep acidophilic.
wikothondd. 3,22 Lf Less <g o

-Hebd) gy & lpim
) -f‘l_&)ub,\, W os Qs VB

0 00’

Isthmus

Neck

Base of
gland

Gastric
pit

Gastric
gland




Hel™ v,

=

Sloa . . junctional

).\é,-. . 1-They have intracellular cahaliculi: deep bonplx
.00 iNVaginations of the apical plasma membrane into the i
cytoplasm, connected with the lumen of the gastric —
giang & bear numerous microvilli Increase e

surface area for an active ion pump.

2- Tubulovesicular system: it is a reservoir of plasma
membraerig_&nEm proton pump:—= for H 7
. ~In active state” membranes of the tubulovesicular ~ *
“7“" system decrease(inserted into the wall of the .-

canaliculi forming numerousithicrovilli).  wai ygi e =

. MIM e V.U ?“.""P & LA el “ basal lamina lysosomes

»In resting state: membranes increase, microvilli Resting e satecr

decrease. hwbo ol A L, Comdeaki e JoI S g2 0 ¥
Vogeude Swsan-

3- Numerous mitochondria==p energy for active

Canaliculus:

\ H* K*—ATPase

ion pump. = m— - “ ;

Tubulovesicles

Active
pump

Gastrin
ACh Histamine




Tubulovesicular Golgi
membrane complex

Intracellular
canaliculus

- Intracellular ' : > Mitochondria
canaliculus Tubulovesicular

W membrane
Basal folds ) Basal folds <_ §
) Mitochondria Intracellular
canaliculus
Basement O\ O MPasement
lamina B bmioreilli+ S lamina gy AR
A AN @ndcw_q "M w,,ullouw(wlu( _ \OQ ‘\M}D\,\\o\lesiu&w
intracalleden s J A0 o Vrmn 4

CaraUtpcinps & o515



* Number: the most numerous cells. g ¢uem

loPid 3 Redin 3% S

* Function: secrete pepsin & gastric lipase.

e Site: present mainly in the base of the
gland.

e Structure:

LM: pyramidal cells with a basal

basophilic cytoplasm & apical acidophilic

granules(zymogen granules). <c.s o, 4
—_ S —

N Lalvenn)) j\o»c\
ng\o\c.-\—wue, x5

QJV\?bme, (Pee- O\/\-"U:)W*”J)

LC%%MS\M IV ._’ﬁ Qe?‘sl/\
A T

Neck mucous cells © &
Stem cells 5 g 3 -
Parietal cells CJ
3
°
= o —
S

WG DX

Surface mucous ¢ 0000
cells

Parietal cells Kﬁ:% %

Parietal cells o
Chief cells © -

Enteroendocrine
cells

0
°

°
0
0
O,

- -

oldolols

Isthmus

Neck

Base of
gland

gland

CHIEF CELL




EM: protein secreting cells:
1- Basal rER.
2- Supranuclear Golgi complex.

2- Apical secretory granules.

Zymogen
granules

CHIEF CELL

Junctional
complex

complex




* Function: They belong to the diffuse neuroendocrine
system; secrete peptide hormones e.g. gastrin. ¥
DL D5t o @ Tus B8 Bloal I s 27V

¢ Site: mainly in the base of the gland. SM%WWE

,.\ e Structure: wetility %fﬂo\‘r\-‘/(g_ ek

= ~ . . Y Parigal cels

= LM: pale, they are best visualized bY1 _ . e
oy~ immunohistochemical staining for their peptide e |

<trs hOTMONES. o e oo < i d ~ Eekete

S skanen ells

\u'/)\c\}ﬁ EM: Mo pesc « Nmone 9“3 AL Ve 3o (e
o »Of 2 types : either c/o?eug typé;([cfl,o not reach the lumen)
Vo8 S or open type (reach the lumen By their microvilli).

-5  »Pyramidal cells with basal secretory granules (WHY).
L{,{Mc/p u-:/ds, %(UJJ Nt tvw ay <)
Styeam

N30 ® e le GY

Ishmus

Baseof
Igland




* Site: mainly in the upper part of the At finsic tgien pepsinogen

2c land. (/-“;Z’/:-" Lad1 6o S S .
~ oI feda, Sncface Wuess 20250 e e o) i

Siei; e Function: Théy proliferate and move
9}?:24 upward to differentiate into the surface ... 4 o mock cote
é . (stem cell compartment)
c\\>  mucous cells or downward to differentiate S

into all other cells lining the gastric glands.

Surface mucous cells
(mucus, trefoil peptide,
bicarbonate secretion)

Parietal cells
(acid, intrinsic factor
secretion)

e Structure: low columnar cells with mitotic <

ECL cell
“O\<— (histamine secretion)

i -, - s . o)
fl_g.ﬂES' mitosis 3 s\ o mo Lalle O2'ye 8 Yot S
(pepslr?:g;zzcsetlelzretion)



2- Oxyntic

3- Peptic cell=Chief

4- Entero-

5- Stem cell

1-LM

2-EM

3- Function

4- Site

Low columnar.

Glycoprotein
secreting cells
(apical mucin
granules, Golgi,
basal part contains
rER)

Secretes soluble
mucous for
lubrication of
gastric content.

Upper part of
glands.

cell=Parietal cell

Pyramidal, rounded
nucleus, deep
acidophilic
cytoplasm

* Intracellular
canaliculi with
microvilli,
Tubulo-vesicular
system,

* mitochondria,

Secretes HCI&
intrinsic factor for
vitamin B12
absorption.

Middle part of
glands.

cell

Pyramidal, apical
eosinophilia &
basal basophilia.

Protein secreting
cells

Secretes pepsin &
gastric lipase.

Base of the glands.

endocrine cell

Small pyramidal,
pale, visualized by
immuno-
histochemical stain.

Basal secretory
granules, 2 types:
closed & open.

Secretes peptide
hormones.

Base of the glands.

Low columnar,
usually in mitosis.

Free ribosomes &
polysomes.

Proliferates&
differentiates to
replace other types
of cells.

Upper part of
glands.



1- Shallow gastric pits, lined by
surface mucous cells.

2-.The Jamina propria contains
simple branched coiled tubular

glands lined“mainly by mucus

secreting cells.zzu ., Yo s

Function :Together with mucosal

esophageal glands, they protect

epithelium against gastric reflux.
e~

Jaghric b, easehagus I (U epithidymndl (2 <




. @ . . H
1- Wide and deep gastric pits (occupying .
more than % of the length of the mucosa). 5 i

2- The lamina propria contains the simple
branched coiled tubular glands which are

I s S :
fdi db cus secreting cells and some

ga~<  enteroendocrine cells ( especially those
secreting gastrin). L gied o
gaskin humew 3t 5 75 J0 TAsLs <
'(‘MOL‘C_ StSe CT Mo 3122 jasz yoesr 510,,@[5 I
Slw




1- Gastric pits

2- Gastric glands
< Type

% Appearance

¢ Lining cells

+¢ Main lining cell

¢ Amount of CT in between

Fundic mucosa

Narrow& shallow
Occupy 1/5 of mucosa.

Simple branched tubular.

Darker

5 types

Peptic cells

Little amount of CT.

Pyloric mucosa

Deep & wide
Occupy % of mucosa.

Simple branched coiled tubular.

Paler

2 types

Mucous secreting cells.
Large amount of CT.

Ak

- B N4 ~,
e P SRR G Tt R

-“v:{:‘; : _V 3 _.. 3 .



GIT &,




 Musculosa:

» It is formed of smo oth muscle
fibers, arranged md@ner oblique,
@mlddle circular and outer,
‘ longitudinal Iayers—>m|X|ng
450 = gastric chyme during the digestion

55 % In the pylorus: the circular smoot

2 s muscle layer is thickened to form

dserisn  the pyloric sphincter.
/

>~ o Serosa: the whole stomach is

(gwrvodt

sveo»  covered by serosa. ¥

Lopd !~
e N

DY) T
Sl iatskin s Stomatin Vi e 3) 2,7 E

M UCOSA

Lmut C.T.

MUSCULOSA
inner oblique L

Middle circ. L.

Outer Long.LL.

SEROSA

A
o '(,//loo e C.T.

Mesothelium




What is the true statement regarding this cell
type?

1- It secretes the pepsinogen.

2- It is present mainly in the base of the
gland.

3- Its microvilli increase in the resting state.
@It is distinguished by its deep acidophilic
cytoplasm.







1- Function of the small intestine.

2- Adaptation of small intestine to its function.
3- Parts of the small intestine: structural variations.
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* Functions:
1- Complete the process of digestion.

2- Absorption of the digested products.

* Anatomically: divided into 3 parts;
duodenum, jejunum and ileum

amylase 35S W &livar] Jord I 225 oo ol cavih s L

n

_Jl— T,’L{,_q;, ‘;"‘.D‘SJ‘-OMGC\A Jlg"/ disacheides) Ca\(bo}ya(ruﬁﬁ_)l _g/z'(f Luf&/&‘
lpd 21— oy gaskie e feRsia ) iy egtid ) Prokie

Carbohyrded) St ia qestion ) Lt SR SMal indertq & LD
S, kipid Ji. aminoacid 1@ Prottin 1> G cosesrts

e ) s ! 3!36&"&4(,
absoPHon Lg Gas csipwr Small | 1235 fabty auid o
% I{) 2 molece & s 320 Lo Rleool W



1- Itis the longest seg_mentﬁg_lc the
digestive tube——p prolonged contact
between food and digestive enzymes.
2- Modificaﬁgﬁ?&a”c‘%g lirstearsiHBce:

L TP L P IR A PRI )
A- Plicae circulares (valves of Kerckring):.

—_——

i s _permanent circular folds formed by the

svnall ) . o
“nenn mucosa and submucosa especially in

the jejunum.

s B- Villi: outgrowth of the mucosa.
92 e \Microvilli: modification of the apical

cell membrane of the enterocytes.
Te————
Ry N bttt d




_ = = L

1- Site Stomach Small intestine especially Jejenum.
2- Structure * Longitudinal folds of mucosa & e Circular folds of mucosa & submucosa.
submucosa. * Permanent

* Disappear in distended state.

3- Function Permit expansion of stomach by food. Increase surface area for absorption of
food.

Plicae Circulares
et

Plicae circulares

7, —Submucosa
Muscular
|layer
> Circular muscle
Longitudinal muscle
Serosa




Villi

1_ Peyers Patch
Lamina Propria
Muscularis Mucosa

Submucosal Plexu:
Lymph Vesssel

2—- \-¥ - — = Portal Venule
2 “Oheery Artery

Circular Muscle

Mesenteric Plexus

Longitudinal Muscle

q ‘ {
Frank Boumphrey M.D. 2009




. wheskinal Sl Ve Wse 1 Qcwjeckions lg
* |t consists of: A

A- Intestinal villi.
B- Lamina propna contams
» The /ntest/na/ g/ands (crypts of

Peyers Patch

Muscularis Mucosa

Lieberkuhn): open between bases of villi/ ™ g | S e— Tt
VoMge g Snal ¢ &J Atery
» Collection of i immune cells. - esenerc Pl ‘
CinReckinn ) Y\ s Lo e \11»3 Circular Muscle

C- Muscularis mucosae. M Ly

ower \ona'hdinal e Civedow ' ' ' ' ’ Longitudinal Muscle
K Serosa {

Fronk Bounptrey MD. 2009




(o

e
* Definition: out rowths of the mucosa into 2 Villi in Duodenum
the intestinal TumenT_, \p 1w 5141 ‘ _ -

- \um.,._ne&,d\b) 3\'0‘..)“'\

O AN

* Structure:
A- Epithelium: 4 types of cells.
B- A core of connective tissue: contains:

Touwna \MMW,Q .

>Fenestrated caplllarles
mall molewde A

absoTPtion Gus cSou tp WP O

1IN
>A central lymphatic ch@nel (Iacteal) E‘Em N

-+J

»Smooth muscle flbers f‘"*“muwwww«

. LIPS L AV N s oblsl e d Y oMb Ssko Fenestrateal
“"’s |n the duodenum, the villi are broad and.. ez
< 2w, leaf-like. In theJeLunum the?/ are the I'”“ﬁgest
and finger like; while in the ileum theyare
short and flnger like. 22 ¥ cars et cbina ok 2 =
4M}ﬁ.&5$s~,$::\/jﬂ S Aedin Ao
- & well Molesde )

lowge si2e. |.a







* Functions:

A- Terminal digestion(proteins,CHO,Fat).
B- Absorption: amino acids, monosacharides,

chylomicrons. ¢

* Site: villi, superficial part of the glands.

e Structure:

LM: tall columnar cells with brush border.

iRk ol P grlgeel @l g I

F——Crypt—— I—Villus—]
SO0OO0 100 :\m::'f

Differentiated Cells
Absorptive
Enterocyte
Secretory
Goblet
Enteroendocrine
Q) @ Tun

w Paneth

Progenitor Cells
Transit-Amplifying (TA)
Stem Cells

@) +4 stem cell (QSC)

Crypt Base Columnar
= (CBCC/ASC)

Microvilli

endoplasmic
reticulum




EM:

1- Their luminal surface has a well developed
microvilli with well-developed cell coat—,

g\wu?J Mlacchovidy| Lfs Gswr

the site of activity o disaccharidase &
(peptidase secreted by the cells eymias st 280

aminoatds peptid ) s Comptete dgetion 3 ), 5l embve cyty ) eis oA
2- The enterocytes are held together by
>, tiohty .i Blamiole pail g . .
junctional complexes—p$€al the intestinal
lumen from the lamina propria.?ng'ég,j“;z-‘;;f
0PN . .,
3- Cytoplasm contains SER& Golgi—=%"" """
Formation of chylomicron.— S

Lumen of Smal Intestne .
—_—

Tightjuncions No Tiht uncion

ae

-3
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Intestinal :;;& Emul
lumen

Epithelial cells

ison'\

Jeo C’yLam\yamn St s\

fLE'\fJE’:é}! VAL, (me22) Satby addl
Lt Slo\ymphiis Slo Lers 1 bl
NG Ul 29 Sath A Corma st €28

s

&;ﬁ%:;}d" | o vai:
monoglycerides

o3 0L

1

Fatty acids and

monoglycerides are ,( QMDJM" Wes JL
emulsified by bile = H’j ad2 wonodlylh
salts to form micelles r J
"
SSene
emrro CAD}Q

Fatty acids enter the vy
epithelial cells and link | *F &' L2
to form triglycerides (f A lo

u.é* > ‘Le.u

_tvigihyori de

Triglycerides combine with

proteins inside the Golgi ‘A Smoplla

body to form chylomicrons end, Pl O'XMN‘C
‘ Chicu i

Chylomicrons enter the t/:a C\'H:j S

lacteal and are transported aeted

away from the |ntest|ne
.

< 2\ Pfak.',, (/ Q‘/(LD

; i ‘,\'._uwa
L praein sz a-l9i 212 %

cyl«ﬁ},ami Crom
> ldethc &« t'ﬁ

NV YIS

o> Qenoe LJ"L‘ Pancrea s c&lﬁ do—

=

micelles break down and feed pool of
dissolved monoglycerides and fatty acids
® > ©
dissolved monoglycerides and fatty acids
enter enterocyte by diffusion

synthesis of triacylglycerol
in endoplasmic reticulum

triacylglycerol and fat-soluble
substances packaged into
lipoproteins called chylomicrons

chylomicrons enter circulation
via the lacteals




Chylomicen s G s s &0

. efrtlulin’ = ® o
* Function: secretes mucousthat protects putocsmg R taedcels  SPE

epithelium from-abrasion and invasion by | 18 @eee )
pathogens. : 1w :
s 3 -@: Goblet ' c |
* Site: covering the villi& the superficial part of W cee g b
. -\ Lo Jeb . ' " ), @it 4 ;

the glands, increase toward ileum-udysid ez < . ,
Do e o oy, RN L |
* LM: cup shaped; pale'apical part, narrow Prgartorcls i
AT D s ) e @@ TransitAmpifying (T4) -]
/R s basophilic basécontains dense flattened g o N A i
nuclieus. ALY b Mee o I & Hsemoel (0S0) [ * ,.J;
. . \‘\_4"- e b Y‘b\v\:/-l - CrzptBaseCqumnar ?.. \Na" i )
» EM: glycoprotein secreting cells e —

»Basal rER. —
»supranuclear Golgi.
» Apically: mucinogen granules.




* Site: among the intestinal epithelium of the
ileum over yinithe Peyer’s atche{sﬁw,”f
( -Cell s +maunfia) LomPheid fispy oo Ry 322200 1M

* Function: antigen sampling cells that play an
important role in the intestinal ™ &=tpy susi

immunological function.

Qitie n"f.k’f“-“? 392stl Lumen
SIS A i ot s 5

B oo i
* Structure: oo 8 l’{:ﬁ“@ O5E ) Royors Pakcha 4 HLD >
s ks —3L4A o Lamen il pog

» Broad cell. 940 1 2
»Has few& short microvilli (microfolds).
»The basal cell membrane shows deep
«-2pockets that are-tcu vied by the
Wlymphocytes and theprocesses of
B macrophages extending from the lymphatic
. gru,,p:ﬂzaggregations. (18 4\ BLL > Pokebs Sio20 5500
ny e Pegés.-. pp& mles P9 J] ('Zf;’“f

Il

()

Mol

epietum

. {, .
\\‘EIJ!};‘M

prp

o &
¢
aming !

lumen il A |

gy Intraepthelial
inphxyte
|

/ Medl 1
oy ol
e I

i
@ 9)‘

/f{e AR
Wexah

\ﬁ@% ‘ \J
Organized

Hyphoid
follce
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* Function: secrete peptlde hormones (such
as Scells secretmg secretin and Mo cells

secreting motilin). ¢ wd

Small MMP""' A W‘-"\\tﬁ BAPTY Y S
* Site: few, more in base of intestinal glands.

P

Differentiated Cells
Absorptive
Enterocyte

Secretory
C©3 Goblet

@ ) Enteroendocrine

2> @ Tuft

- @= Paneth
Progenitor Cells
Transit-Amplifying (TA)
Stem Cells

@) +4 stem cell (QSC)
Crypt Base Columnar

F—Crypt—— F——Vilis—

e Structure: similar to gastric one.
,—/f%———‘\"/\ . Microvilli
_a

Cell (CBCC/ASC)

o
Ay rovwidnh ale Secrekony g0
J PL, gamdles c(pccﬂ)lkmpc
7 s & ar 6-Ptm
e 1Y
oA ‘}‘j’ \acel
‘W"’ov-w\s&d;& (“A
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Cell lining of surface
epithelium&villi

1- Enterocytes

2- Goblet cell

3- Entero- endocrine cell

1- Histological features

2- Function

3- Site

1-Columnar, with brush
border.

2- Closely packed microvilli
with prominent cell coat.

3- Junctional complex esp tight

junction.

A- Terminal digestion
(proteins,CHO, lipid).

B- Absorption: aminoacids,
monosacharide,
chylomicrons).

Villi, superficial part of the
glands.

wooii —COCREEEER

R )

Smooth b
endoplasmic
reticulum

Mitochondrion

1-Cup shaped, pale apical part,
narrow basophilic base
contains dense flattened
nucleus.

2- EM: glycoprotein secreting
cells(rER, Golgi& secretory
granules)

Secretes mucous that protects
epithelium from abrasion and
invasion by pathogens.

Villi, superficial part of the
glands, increase toward ileum

1-Pale pyramidal, either open(
with long microvilli) or closed

type.
2-Basal secretory granules.

Secrete peptide hormones.

More in base of intestinal
glands.

Microvilli

1- Broad cell with few
microvilli (microfolds).

2- Basally: deep pocket
occupied by lymphocytes &
macrophages.

Antigen- sampling cell (
immune function).

Among intestinal epithelium
of ileum overlying payers

pat ..,
- #u v’




~0ne Qundk

* Type: simple tubular glands that extend
deep through the full thickness of the lamina
propria& open between the bases of the

_—

villi. —
* The gland is lined by 5 types of cells:
1- Few absorptive columnar ceIIs.-\
2- Gobletcells. fﬁ:ﬁf ak 2 25
3- Enteroendocrine cells.
4- Stem cells.

5- Paneth cells.

VCA&JA



* Site: Basal half of glands. 772 %~ - ,.'\
) [
. Functlon Ero liferate & move either A\ T
© uﬁw rd orcélownward to differentiateinto =™
1o o s ek eI 0NN S RondkA  Hm |
entroofe . all other types of cells. Gt Mo |

3 goorek caM . (
* Structure: similar to gastric one (low

columnar cells usually seen in mitosis).
—_— ‘ —_——

’ fnhleteeﬂ Enteroendacrine cell Paneth cell

—

Transit-amplifying cells

| Semeellsand Pneth
celly

Intestinalstem cell



* Site: in the base of the intestinal glands.

@Function: secrete the antibacterial
lysozyme which break the bacterial cell
(;ﬂ/wall( playing an important role in
s ~controlling th%microbial flora in the

¢ j\l-s*_" s
ubFqlowa, § ; . < \packerio o %
p9) intestines). X - diphipei o ke
Kot

e Structure: they are similar to peptic cells of
the fundic glands(deep basal basophilic
cytoplasm and apical acidophilic granules).




* Definition: aggregations of lymphoid nodules (a
art of the mucosa associated lymphoid tissue),
ound in the wall of the ileum.
* Site: PR
§ wrs sSuk Llel
» In the lamina propria, extending through the
muscularis mucosa and appear in the submucosa.—.

> They are present opposite to the mesenteric &&= ‘.

attachment (anti mesenteric) s u tew a.un ot Foes

o s o

* The e;oithelium over the p\atchespi? usually lacking

the villi (ironed mucosa),and contains;chg M cells.
— ddoalte ov. Sott Yili ~ (o .

* Function: They serve as immunological barrier
against the antigens in the lumen( the plasma cells
secrete IgA which released across the epithelial cells
into the intestinal lumen).

lumen

epithetun

Lamina {

I

propria | KNG
i

Intracpitelal
Iymplocyte




A- In the duodenum: it contains Brunner’s glands:

* Site: proximal part of the duodenumwmn;‘f-_f“‘“‘"

* Structure: mucous glands with their ducts open ,
into the bottom of the intestinal cryptscg[amlsj s buan B

* Function: secrete thick aIkaIinW

neutralize the gastric chyme, thus, protect the i

MUCOSa. ekt G- ba gtodl ) I ahf el s

el Gnast) o ] Heh ~ Wb - PamwradC

B- In the ileum: extensions of the Peyer’s  cnzy?”?
patches. submuwspes Laming s

fpfofffﬂ




* Musculosa: smooth muscle fibers,
arranged in an inner circular and outer

longitudinal layers. s Qo Yol movmant

* Serosa.

A histological section in the mucosa of the small
intestine, reveals numerous cell types, what is the
function of the pointed cell?

1- Secrete mucous for protection of the
intestinal mucosa. ¢

2- Absorption of the digested nutrients.
3- Secretion of motilin hormone, <
@ Secretion of antibacterial agents,

T Peyers Patch

{ b QP

Submucosal Plexu X R AR SR Muscularis Mucosa
‘ o s Lymph Vesssel

Submucosa : " Portal Venule
Adery

Mesenteric Plexus
Circular Muscle

Muscular Layer €
' ' ' ' ' Longitudinal Muscle
Serosa {

FronkBoumhrey LD, 2009






Large intestine, appendix & junctions




1- Large intestine: structure.

2- Appendix: structure.
3- GIT junctions: types & changes.
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* Functions: ®
1- Absorption onater & electrolytes.

2- Elimination of undigested materials in the
form of feces.

e Anatomically:
» Caecum.

» Colons (ascending, transverse, descending
& sigmoid).

»Rectum. _, ieqypy v of Stone




Longnwmal muscle

— ] Mesothelium (serosa) } -

Source: Ganong's Review of Medical Physiology




v
1- The surface epithelium: is smooth with no villi.
2- Lamina propria: contains: e
A- A large number of intestinal glands (crypts of
Lieberkuhn), which characterized by being:

> Simple tubular, straight&parallel to each other.
> Extend throughout the full thickness of mucosa.

» Perpendicular to the muscularis mucosae & open
into the lumen.

> Densely packed together with minimal amount of
connective tissue in between. 526 Glounds 31 s v

B- Lymphord nodules. »Pcmb,.,s.u T s Sus

fechdinl 026 nged

3- Muswosae. o@_{\,,q,,ﬁ s

owker ey
| °V:ji | credor

SMALL INTESTINE

LARGE INTESTINE




@S’\w\{)\,k co\owiny, A8
1- The cgl\ufrggar absorptive cells: have short
~: 2> microvilli for absorption of water from the .=
- rasiduals of the digested food. —
-

S

Openings of
intestinal glands "s b S
W
QIR

Absorptive cell
absorbs water

2- Goblet cells: present ina huge/number/—\

g (o
[ AAWL)
:_ > agggg
N_ V1 ({
N @

“AA.\V'—‘-‘UL‘) lf‘f“’JJJ‘ NS ) i 1 3
3- Enteroendocg:rln% ceIIs few in number(EC eSS
sy Cells secreting serotonin and L cells  wiochonss e
sy UnNg ETOLoNIN

kil secreting enteroglucagon).” ;.
< searebion + Shyomatin I e (Nel) seershion g d I

s Glned- Stem cells: at the bases of the glands.

| -
‘\}, (gt 31 G Ll E s
St wals sl
Serotonin D)

cJ—‘:'—‘-’ M"'JJ‘_U 1
i}able Bowa / ‘gWr, — 3



* Musculosa: smooth muscle fibers
arranged in:
Lumend! dsb e . .
» A complete inner circular layer.
»An incomplete outer Iongltudlnal
layer, which condensed into three
bands of longitudinal smooth

af— colon
muscle fibers called the teniae coli
(seen by the naked eye on the
outer surface of the colon giving its
characteristic sacculations .. ,5 1.5

—haustrat/on) TP e v 0, b
p\ gf)\f u%w !‘MO&\—;A

Transverse
colon

Superior
mesenteric

lleocecal
valve

Epiploic

appendages

-5 large inledin @ Musde Gevattion) Lo o> @

(o 5 52) @e/wism:ﬁc'

o

Shw

mdod o

wA OV

mesocolon

mesentery
Teniae coli
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2 Rerivom 1
* The appendices epiploicae: are small

peritoneal projections filled with adipose
tissue, which are seen protruding on the
e .

outer surface of the colon at the sites of
the deficient longitudinal muscle fibers.

MBI i e oRundican N 0B €

Ninea O\ (%ﬁ i) QiloiCae







el a-DJ"a_’ asl
. Anatomlcally It is a blind ended
narrow evagination of the caecum.

* Function: It is a part of the mucosa
associated lymphoid tissue.cun ¢ .-se)

* Histologically: It has a narrow,
irregular lumen that may be filled

7 Muscularis externa:
a. Inner circular layer

/ b. Outer longitudinal layer
i

with dead cells & debris,)— ~tw, Tk
‘JM - &J-—S:e,l Qo Lssupqpl_,uog_J z».«.we-‘:.n'° & Submucosa
I 01 ey gy Uil
#Q‘o‘w\ ‘MA‘W . (of phatic nodule;] ;105"“.
d ! U‘);___) (J\q"Q_CA-, \," S i -~ 5 Intestinal glands
afPexidih ’ e - e ;‘J‘Y ? S—— h - __11Biopdvessots
tissue . 12 P'ummllc %a gu

cccccccc

Sy
& ——— 13 Adipose cells




* It is similar to that of large intestine, but differ in:
A- Crypts of Liberkuhn:

» Few in number.
» Shorter.

» Widely separate
» Have no digestive or absorptive functions.

> They are lined by: simple columnar cells, goblet cells &
many enteroendocrine cells— 'myswu_»

Coconet tuner aaut > > Serttonin & ma i
B- Lym J)hmdno ules: fill the Iamlna propria, extending
around the whole circumference of the appendlx Lumens |42 3510

.. C-The muscularis mucosae: is usually interrupted by the
RS s lymphoid tissue that penetrates into the submucosa.

Note lymph follicles

e

<




e Submucosa: may contains lymphoid
nodules.

Note lymph follicles

SeNeSa - €T 5 siegle. RHamn . epith
Qwua 045\,11-.%‘)\ 4"
periorivum o 3 Lo o)







* There are three main junctional
sites:

1- The esophago gastric junction.
2- The pyloro duodenal junction.
3- The recto anal junction.




1- Mucosa: o (Crmenr) Ssan S
2l o

A- Epithelium: changes abruptly from the non keratinized

stratified squamous to the simple columnar epithelium which

is interrupted by gastric pits of the cardiac region.

_B- Lamina prOﬁria: the mucosal esophageal glands change
into the branched tubular cardiac glands.
2- Submucosa: gzjij.g\a;g,gwﬁzs (@,
. b o\ 7 X .
* The submucosal esophageal glands stop or continue for a
variable distance into the submucosa of the cardia.
3- Musculosa: — ¢t &aki slzn | O Jivnrcideraed fe
. Pilaring v 4 e D uler bugiided e
* Thickened at the cardiac region due to the additional inner
oblique smooth muscle fibers.24 2ib_bis adia ¢ Lobs by 41,
s> Clayme N A5 ol =

4- Serosa: oyoyme s e marde . Lt
* The abdominal end of the esophagus is continuous with
that of the stomach.

eye\r«nﬁm\ N édﬂ!\ays:,l — 5Mmego§i\a1hl el Akanse 14:3545‘ G
'O!(Q?\\‘lmu [P Ry . cxwe ~a e\P Q'\r&s~|e\p3ktx\ S0 Winant ev Jiy




Gastro-oesophageal junction
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1- Mucosa: s s g1 S, cotemenen Jois

A- Epithelium: Eradually changes; the surface columnar
cells acquire a brush border,& the epithelium starts to
project into the lumen forming the duodenal villi.

B- Lamina progria: the crypts of Lieberkuhn replace the
yloric glands& the goblet cells start to appear in the
ining of the villi & the crypts. - ‘

2- m N ek

Submygosg; 115 |
Brunner’s glands appear in the duodenal region.
3- Musculosa: '« )

The thick inner circular muscle layer that forms the pyloric
sphincter becomes thinner towards the duodenum.

4- Serosa: continues.







1- Mucosa:

* The upper part of the anal canal shows
longitudinal mucosal folds called the anal
columns of Morgagni. '

-

* The distal ends of these columns are
connected by transverse mucosal folds
known as the anal valves which marking
the pectinate line.

v
Lower ‘_’%'?‘APPU%J“,E\:\:J o

ettodevm v

v oo ool il
G simple - looidal e
W - ke Shradified e
.«7. tfﬂ#‘

Nedwe jj BLrood suf)p‘]f:('- (perps calls”



Wb i o + St Clowmer 20
o'ﬁﬁ.cg Mo\ OIS \"\Y\- St Clownsr

A- Eplthellum' ¢hanges gradually from
., e Simple columnar epithelium with goblet
wg@ cells— stratified columnar epithelium on
" the anal columns—non keratinized
strati /ed | squamous epithelium at the level
of the ar\mg\bgl_gs—» keratinized stratified
squamous epithelium about 1cm above the
’\’%m rifice \év>|th hair follicles®sebaceous
N4
»» glands& the ‘tircumanal apocrine sweat

(.)97 i V..Jrf/
Q}, glands ,u\\m [G\ (S o\vual

\(@3'\0»’\ '

“Awna\r’Zm — bwor 3




A o avge inkstin U1 E5q0
* Lamina propria: the short crypts('itJ
Lieberhuhn gradually disappear.

B anel NGok g 2T o

s o, 22 Muscularis mucosae: fades out at the
S pes - level of the anal columns, and the lamina
lmins fpi Propria blends with the submucosa of the
t"'é“; = anal canal& contains the internal rectal
' venous plexus. rove e ot 90 D



3- Musculosa:

»The inner circular smooth muscle layer is
thickened to form the internal anal sphincter. iy

> Distal to internal anal sphincter, there is the
external anal sphincter (circumferential
bundles of skeletal muscles). ¢ voting) - ~esus &

. Srme N IS

»The outer longitudinal layer: fades in
between the 2 sphincters.

A )
4- Adventitia: The adventitia of rectum is
contintiou§*with the dermis around the anal
orifice which contains the external rectal
venous plexus.




" ot




Which statement is the best describing the
histological structure of the large intestine?

1- The taenia coli are incomplete circular smooth muscle layer. X

2- Paneth cells are found among the lining epithelium of the intestinal
crypts. v

@- The appendices epiploicae are present at the serosal surface o

4- The sacculations seen by the naked eye represents accumulation of
adipose tissue at the outer surface. <






Liver, gall bladder & pancreas




1- Liver: functions, structure, blood supply & lobulation.

2- Biliary system.
3- Gall bladder: function & structure.
4- Exocrine pancreas: structure.
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* Anatomically: It is the largest gland in
your body, located in the right
hypochondria, below the diaphragm.

* Histologically: It is a mixed gland, has
o5 st both endocrine & exocrine function
- om0~ (cOompound tubular gland). > o ko
OF beddimawd o Y OV e 2
O dtsgh ozt AU
___é@s“_-(d-g(j\m\\\-

large | 3

intestine

— Spleen

- Stomach

COMPOUND
TUBULAR




: : . . O et G5 e
1. Exocrine function: Bile synthesis and secretion. N:;Ai:;/x J:v" )
2. Endocrine function: the hepatocytes synthesizé’plasma proteins , Lipspreiiv,

bQ(\OLANV\.h/\
se & proteins into blood. i lowo
45~fw vwﬁjﬁgﬂn@ﬁlﬂgo _p~L__g Wiest gluasedl glpl pe Dot B SWaS Aes?s@ demsity
“9ot3 " Datoxification of various drugs and substances. + <! L
udw{’ WO U, (S g
XMH 4. Destruction of age ed RBCs. - o0 iev 120 ey s
)“D -—
J)J_/g OEJ'Q’S")\"AD.EP Q) L < +Y|'j |\jcr-‘cJe,
'ﬂwajm Spleen , B\ ) L InNe ¥, < Vore o-Q Lwven 1\ ivker 10
= ) { \ N\ OTSOW\/&
fuchor ( ! Bl @ e ho
Rlecd Shoe 3
Stroma P""re""d“_‘iw

- 4
Sinusoldy  of Disse ree



1- Stroma: o s A, T

»CT capsule: called Glisson's capsule which'is |
partially covered by mesothelium.cpexttonin)

Pt gl Y
»CT septa: arise at the hllum(thwéc‘b‘é"rta
hepatis). s F& &bl
__ »Reticular fibers: support the parenchyma.
“'F—Lué*’@!:“—{d_uau_\ 7

3 SN




- o - - " Sinusoids
Bile
canaliculi

2-Parenchyma:

N ol
»Hepatocytes: arranged in anastomosing
. s ff . :
cords, radiating from a céntral vein. These -
hepatic cords enclose between them b//e :
A\ “"canaliculi and are separated from each other

~e &\;"" . ids. s evie @ R e e )02
w25 by blood sinusoids, ik wies s B SN @
Bile \C‘N‘i> Blood Sinusoids.. | ' qu.d cinusoids
Ay
a0k ble andical YW (o0 s o W82
U'_ J}:; \o‘.\c 3 Brﬁn::h qf
y : portal vein

- . Branch of
O\ }d)l LYo hepatjq artery



* LM:
»Shape: polyhedral. a...

>Nucleus rounded €entrally& pale. Some

Spatocy 3
epa ocytes are binucleated. ol PLA
J'R NA SIS0 g 02Tkl ot Mavowmabin i & 26001 Gy 2L

M,/J|W>Cytop/asm aC|doph|I|c (due to the presence

Neo VST
d__E-EO/EtS) Lu\é} by r’V)"-‘J basic o '
sl LN

HBE Il pugsd!



) EM VS L woaslb ks o VAL Y I 1o Lok liver L5 & |
1- Abundant mitochondria (‘high metabolic activity).

2-Well developed rER (plasma proteins). S
3- Multiple Golgi ( secretory activity). GG o

. 4- Abundant sER ( synthesis of bile & glycogen 3 1 @1e

A,UJ(:; deto&flgggon) e (fd)\./,fxl és S ded"dm ;:}SE::%MMQ 4 R ?’?"“%s/oesmosome

_5- Numerous peroxjsomes ( OX|dat|on “of F’AT S ER QLo

r)';" o0 BB L2 9T (s TPES e by ac U a_LI cawe
6- Lysosomes & lipofuscin pigments

J..c(,u;u}tu.vul.a LS 1
(aged Ce”).rcs. l,“-al bs-sameJld.blp “i:';iu)‘ mt{

7- G/vcoqen & lipid (energy) Qﬁww ;;_.J
)——w-oS ~="»|\~s“ =]

,,}'J o,qa w,v‘ 3le P
q‘a"]\,)]l\\ga\fa\uf- },,ﬁyd-ﬂd-o Qb A O~ T b)dl ~

Bile

Tight
(occluding)
junctions




stk oretidorr sde = bile combiodi g 3500

\ \,,s runoid

o-n-l s

1 AT ) il —x = e

conlnmnlo-"no
-_‘_—"”d‘w SP’C’LJI Lo :)wmu Dl
* The hepatocyte has two functional surface Cy ezl 7
1-The vascular side:—» 8=d dtnepn ________ .- ')
\ (]
- > Faces the perisinusoidal space.—.  wes spae sito E
\ v exC o Aygc Qs Bile
2o It shows long microvilli (WHY). |, & . ;&:”;‘(N' 3! i
T ekeded Pw/’f e S - WA o {ouclucing)
7 2- ne interce uIar S|de. W 2 Qe sindy andtions.
Bive o 4 TP )

>Where bilé canallcuh are enclosed between
adeacent hepatocytes I oapas By LGN S L pr

SN ooz gt usd sl \0\\( CA'M&\' \

: S .
e ;jj: >Each bile canaliculus shows short microvilli 4
ik w projecting into its lumen & is bounded by

2z @is X &
&,: ."x ®tight junctions and desmosomes. ** ’;;’;';gfj:;" ¢ _-:Pe_gvsmus;wal p;f,&;’;; B
Sl : L Yl g e P T ‘,L-—o Plagma It o L cascaii s

”M—r’ bile : a\wse & Plosma ?ﬂ"'ﬁ'\l ___________ N ('6\4.; W-l*‘\'l*\"’\ N |--Ll-9 [©

Rlood ! | === i GrT wdle (g2 ast o |,..L‘...=©
sap\glons &g L Mo R““M\F'dgu L/ I sw 4":&;\4“&'...1."’3: e G,



* The liver has a double blood supply:

1- 25%: Oxygenated blood from the
hepatic artery.

Hepatic Vein
Oxygen-poor blood

Hepatic Artery
Oxygen-ich blood

2- 75%: Poorly oxygenated blood from

Hepatic Portal Vein

., the portal vein (rich in nutrients from the
sdisllcomy e ="~ = =t oA FROM ]
PuAD et GlT) Mlhpf Bloed ginuseid . \Cz’:omé BODY BODY
Lo Liner 2‘@;“'.,/3 capillary ‘,ﬂ G askvowieshinal. .

portal vein

s~ 0On entering the porta hepatis, the portal

Nutrient-rich, deoxygen-
ated blood from hepatic

"7 vein and the hepatic arterymmp ;=% W
Jwrseinterlobular branches (in the portal 5~ _

> canals)=—=1he sinusoids—p the central”
“*:\' Vein=p hepatic veins e inferior
v\ e Canns
w3 vena CCIVG.-Z \Mfoh':_ Mdy\t Portel Voir per )2 V"‘—l";""%"-’
Ol aws Re. o femn ¢ capr

ble ol | ontotutes ave Never~ expesed ko Rl on| g ORI Blagbioe A
hoblic g7 = Blood 555 A SIS LD e 3\ Gy el o &

out of liver)



* Function: Exchange between blood &
hepatocytes.

e Structure: lined by 2 types of cells.
- Z@Pes rs S S\\/\&)\SO\(CDS J’\ e

Branch Hepat entral canal
of hepatic sinusoide  (bload flow

Branc
of

33"«. Blood flow out of liver)
BRI UNY ) fio Bver



e Structure:
> Flat cells. ﬁk‘:ﬁg;u

» Numerous large fenestrations without

diaphragm - &<t
@N&\'b\"‘lw\J\aJAJw@dl _lwﬂ-ll

»Surrounded by dlscontlnuous basal
lamina.

» )1w€,__—1u.u-:,-i__g

* Function: This allows free passage of
plasma into the perisinusoidal space for
the exchange process to occur.




* Origin: from blood monocytes.: Bied Jtuer i
SSOC J| e e fs

e Structure: Rupfieccats vyetdo Vivar D1 e o
» Large branching cells.

»Their pseudopodia aré prOJectlng into the

lumen of the sinusoids.
qu\ wls U3 D
»The C\gﬂgplasm contalns _many lysosomes

252 (B nve)

containing hanlgment ol PR W

* Function: phagocytosis of aged RBCs. s¢.(- .
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* Definition: It is a narrow Ferlsmusmdal space e
between the endothelial lining of the sinusoids Sinusoidal lumen
and the hepatocytes. Hile Kupfier

* Function: It Iows xchange of metabolites

between th Iasma and the hepatocytes.
/“"UJV{nJmJ\
* Contents:  siwecide.

1- Plasma filtered from the sinusoids.
. - . b
2- Microvilli projecting from the hepatocytes.

3- Reticular flbers( support to the wall of Lipid  Soluble .
smusmds) )-cupee vl gt as A JEO W
4- Hepatlc ‘stellate cells (Ito cells): vitamin A storing

Ce”S Cwitlin \?A A""?‘&‘) it s dorwui Lern o wirro decun

(anelo clorn) oo 0 Livnar J11g5 gué Endathelial cell
\nepaSoaunfe cell with fenestrae cell

Space of Disse




B >
* In chronic inflammation of liver, it
dlffere tiate into m\LoflbrobIasts and?o=>
depositéxcess afount of collagen in
the perlsmusmdal space causing liver
fibrosis

oS tnnserd &L —eo.p; o $1or0sis I 05 A1) Q) Y

(} "\ Ppﬁ’a( \J"AV\ %PMWS\'()V\

o i
DLy
Lipid JfoP\a-_ forernl

(A) Normal liver
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Increase e kel forming
collagen n space of Disse



Periductular null celts
\

* The hepatocy:gg:s —p the bile
Y «canaliculi ( Imed by the cell.

¥
*;”‘j; membrane of adjacent I o
w~Jp 44 hepatocytes) ——canals of - ousswis 7 NG |
NG Lgll Herlng( ||nea’EéV CUbO|da| Ce”s)ngfsmn,bx i /1 Replicxi .
= eplicating

2 ,\SLL e !
Rgemarertion & >t “/  hepatocytes

2L daeSsthe interlobular bile ducts(inthe™ 07 e -

"\ I

C) Ye 4
portal calgvajlssdglmed Ey&cubmdal ©y3$u;
then columnar cells)—pthe Y A

right and the left hepatic ducts. 9
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» o Three classifications of liver IobuIes

CdsJ)oio
.M,MV refer to different aspects of <\, L. CONCEPT of ‘HEPATIC LOBULES’

Riod seahepatocyte activity:  bebwed tver
oLm \/‘-s 5‘(0\«1%\
fiot et 1 The_d.as__c hepatlc lobule. e {139
Mu—— c:.us s af’ G,A-\-U"‘:l_f._\ > 10\9&4.\0_\ . o

Portal Iob . d» J rix gl o | o oo canra —

ﬁm,,h. odhion r‘NASo‘,DUJ...h trjdg, J L upy iy, h»fd-thJl o

ey S LIVET ACINUS, G Vimst = i _Ganas Eanl Eona

ks ;lffc w Lfﬂd{« lobule J / CLASSIC LOBULE PORTAL LOBULE LIVER ACINUS
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* Itis a hexagonal mass of hepatocytes ».

U : S |
radiating around a centﬁh\‘ﬁ%‘;“ HR Polta) vtin

* Center: Central vein. V56w \Di\AM"' 3} \l{ &

. Corner: The portal canals, enclosing the |, pefcor®) \
portal triad, contain 3 structures:

. . v
1- An interlobular bile duct. Flon " USRS |
2- An interlobular branch of the porﬂvein. 0o ’ LY

3- An interlobular branch of the hepatic 03
» artery. BloedJl ol5y s lops 9
=~ “2¢Tn the classic hepatic lobule! hlood e o
4 ?ﬂ:’“‘ bile flow in opposite directions? the blood s
S flows towards the central vein while the
bile flows away from the central vein.
Qe 1 Lie, J %
R s
o
tontred S0y Periphrar

fo

9
08
%
o°o

"Classical" liver
lobule: the unit

20 drained by a central
vein



. 3 ongles) sl combvel
_ ¢ Thisis a triangular mass of hepatocytes o’ A AP o v

L from three adjacent classic hepatic lobules.
* Center: a portal canal.
* Angles: the central vein. ¢assic lbde 4

 Each portal lobule drains its bile into thgﬁ\ 3
central bile duct. «——— S

/UJ DQQJ-L‘ Cg/\’ﬂf'a\

NS uy Lile duck K05~ ) ¢#Vislar o Vein

Q\"‘/’S‘w bile J) Jpe=s Abie Poval \S\owle
- Wpoboge po bife Ganlicuh
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* [t is the functional unit of the liver( correlate
between blood perfusion, metabolic activity
& liver pathology).

—= oval
* Itis a diamond shaped mass of hepatocytes
from two adjacent classic hepatic lobules.

* Center: vascular core formed of branches
from portal vein and(hepatic artery, present

along the border beteen two classic
|ObU|eS~=;>L>wa K,,M inker\opulas Pottal \poin =S

2 “ > 'V\apaﬂic arery

=4
portal
triads




* Itis subdivided into three zones according to their blood supply: @ 7 ®—

1-Zone : o3 r\«a?,-v-hf\ kW)'l”‘B\noo\saW')lmw(/ E

> The hepatocytes close to the vascular core. o= '%‘*MWM e U5t B
Xlar - P

\ood
¢ \”’gilt 5 r|cth supplled by blood. — ,‘. Q Jiid .,.g 5D apodic. aries

il NP por A a1 090, o)
f > lts hepat'ocytes carry out omd’atlve meta50I|sm and protein >
synthesis. w',- gite Lot &1 5 gl ae Notins st (gho,s 3p, 0l (B

Y B St e S
g\. ddt - Zonésll hbg atocytes i tberfnda’lél‘t’e |nq"c’)cat|6""8f‘|nﬁe|\r"51’00d
supply. . Bled Sl AS ¢ es > <
3- Zone lll: W
> The hepatocytes are farthest from the blood supply & close to the central vein

central veins. .o s qwyigabs @ e &

505 53 It has the poorest blood supply.

\
‘:),),Q\\% Its hepatocytes carry out glycolysis.s verogenesis
‘),\; > lts cells are the first that suffer from degeneration and necrosis. @ !

/ e ips & ¢ Clastical \obule —s anaromical lobule

’)7 - 'j;a? N(.og ) 4_‘)3" . .
)iiﬁ Bile Stasis Bile Jins # v atunes — Physiologica lobwle



# Which statement regarding the Ito cells is
COrTect?  $HP IaF e Ly dupkias wnf W0 &l ey
Qexignussidel ér5P>~ IV OA chaw
1- They phagocytose the aged RBCs. ,,  $Po<2 Lipid dvoPlet
2- They are considered as the hepatic stem cells in liver regeneration. wyo v 3
3- They have a long microvilli facing the perisinusoidal space. ey
|j» They differentiate into myofibroblast in liver fibrosis.

D) NN ol




* Anatomically: It is a hollow, pear shaped
organ attached to the lower surface of
the liver.

~ A\l ~ " N
e Bile r ’;’;‘3.,3 A

* Function: storagefconcentratlon of bile
and its release when needed into the

&U’j common bile duct.sis= L avspriones (2
R — ofj" 3 hps Ll wsvs
rs2| hpokt Ransrdies

Slovd e :5 l);i%d

pedtlsr o T o ellge Sl 31 UIY




3 layers:
1- Mucosa: 320w G7 S & spse N& ) 5ot ot (,.,l, ®

Submuewiag mucosa

* Highly folded espeaally “when the gallbladder is

, M‘J )}J‘—'W‘M w N
em pty ~2 Rile” th_\\ Ten ZJ?_J,v‘——’ I‘A.) ngLI)l 4.,-
w\‘@o’n‘"

» Epithelium: simple columnar epithelium’with
Bl snr apical microvilli ( for salt and water absorption)=~

s ok I 3> [aminag propria. C lafer #om ST F

X1 &
ket 5 Musculosa: smooth muscle fibers arranged m*’f::;f"-
ssei several directions an’d’se"b rated by fibro elastic~

Dlo 581 connejtlve tlssue P ESIE %»v\ga\.\ﬂﬁg.ww ad Qv
D e = et gandeps L¥e gland e~ wucpsadins ot a0 5P (e VO
M— AdventltlalgSerosa accoramg to anatomica

Al

G5 surface. (Ger LG ety st ke

Tmed | Werddin awged - _""\“’*___“_“?_E’E‘f‘_*f“_"_“? ______ Cher e
Vanar Jtrs
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* Definition: Deep diverticula of the

mucosa, may extend through
musculosa.
JCU"“’ P JJJ,J o2y

* They occur due to ’Mlﬂs’o of the
epithelial cells, that herniate
through the musculosa.

* Bacteria ‘may accumulate in these
sinuses causing chronic
inflammation (a risk factor for

formation of galistones). 2 U

¢ 3







* Anatomically: It lies in the C shaped
curvature of the duodenum.

* Histologically: It is a mixed gland:

»Endocrine portion (Islets of Langerhans)
secrete hormones. N

»Exocrine portlon\:sec/riete“digestive

enzymes. . oo
dom&@\l\\‘"’"

P Pancreas




1- The stroma:
> CT capsule. 1= 2=

» CT septa: that divide the pancreas into
small lobules.

» Reticular fibers: support the pancreatic
parenchyma.

2- Parenchyma: the exocrine parenchyma.




* Itis a compound t
* Composed of:
1- Pancreatic acini.

S [men gy Basdownn e 5uds LIGY o 2o £ &

tr‘,;'.\@ sereh
dwes &
39

2- Duct system.

buloal

L O

< Y
veolar gland.




71"—"4"°'Zfegasophilia due to abundant rER & apical

reR w

g of M

X2 Do Q) : . .
> Oval in'shape. batic  amisand

(J“tepresent the first part of the intralobular

e They are serous acini, similar to those of salivary
lands ( lined by pyramidal cells, with basal

acidophilia due to zymogen granules), but differ
In being: '

- inackive q'.f;\-’,v}_ﬁ) ]

> Largerinsize. sl zls
» Without myoepithelial cellsﬂwm S8V v el o s

» Tightly packed, pressing against one another

thus acquiring variable shapes.itis- .ot s eip & ag
b, Qabisr a8 \) oved Jias ST 1 ol Ly 5,w2s cies
»Their lumen is lined by centroacinar cells that

aucts
(intercalated ducts), that is telescoped inside the

lumen of the acinus. AW S oo JI ¢ 5 ampll VBE o

" aCned !t o= Tosogm olwtt Jta



Salivary serous acini

Pancreatic serous acini

1- Size

2- Shape

3- Myoepithelial cells

4- Centroacinar cells

Smaller

Rounded

Few

Absent

Larger

Oval, may acquire variable shapes.

Absent

Present



“2 o e ! ps M 0 binell i Zs 5 o1 (oo

1- The intralobular ducts (intercalated-
_ duct): its proximal part is forming the
‘—‘:‘”‘\’A‘“ centroacinar cells. The remaining part is

sy lined by low cub0|dal ceIIs ocinal 31 ©
PYAYS Lg.;.aou obderJ

2- The mterlobular ducts: lined by
simple cuboidal then simple columnar
cells.

.- 3-The main pancreatic duct: lined by
.@@-@wens with goblet
i, cells(similar to that of the duodenum

Jnckn.Where it opens).

pancreas

Lobules

Acinar cells secrete
Head of pancreas

Pancreatic islet
cells secrete
hormones.

Pancreatic duct







