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g & metabolism of nutrients

Processin
M Tedtints ) &

G0\ sl o vp koiey L L

" ptcegsry mabosnludly 4Shls 2 cd :
3\ Detoxification: modifying potentially dangerous chemicals &

removal of old RBCs madifiabiens -

@ Endocrine : synthesize and secrete plasma proteins (albumin,
prothrombin, fibrinogen), glucose &lipids into blood via blood
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| Blood supply of liver
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/Portal vein: 70 - BO%/ g /i ot ’“’fg\ucﬁj

%Iepatic artery: 30 - 20;/{
Aorta—> hepatic artery

Main drainage of blood from GIT, splee naw @w%
* Brings nutrient rich, toxin loaded, oxygen poor blood

. Brlngs oxygen rich blood
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Structure of liver

Stroma & parenchyma
A)'Stroma: capsule > septa - reticular fibers ,,

« Capsule of Glisson: thin figrous C.T. sheet, covers the

o 0o, awy

LI}L@I Thg(/ag_huumioiauﬁiﬁtﬂaﬂna_j which gives cg...ssemJl
rise to CT. geptaydivide the liver into lobes and lobules ""?qﬁﬂd\gh ‘

septa surround lobules. Thick and easy to |den}|fy ““““eﬁ
pig’s liver.. Lobulatlon are not clear in humans unle (Es?'-’ —v'éf'

Portal tracts: triangular masses of

M«A Clgjﬂg;Lﬁi@Neen hepatic lobules
Qe

~oC « Reticularfibers: delicate network
Yel(4

\ \ofan& surround and support liver cells
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From posterior to anterior|
* Portal vein

= Hepatic artery

» Hepatic duct
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Sep e Tobulation is clear in pig's liver
(similar lobulation only gech'itt hdnfan’s in liver cirrhosis)
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B) Parenchyma: liver cells (hepatocyt@

They are Errange@ fo form either :

1- Classic hepatic lobules Pbamica] / For
2- Portal lobules ‘} Patndegicn] / Temchinaf
3- Liver qcini

' Classic lobule G T e

" Poriallobule
—_——

Central
: ve}.n )

. Liver- a:mus i
—

: Central
‘vein

"‘.*-\- Portal canals

( 1-}CIassic hepatic lobule




Central
F—"vein

Portal canals | 9

@Classic hepatic lobule

Hexagonal or polygonal in shape (cross section)

* Surrounded with thick CT. septa in pig’s liver /sict W/

Each lobule has 3-6 portal areas (portal triads) at its

periphery, and central vein (CV) at its center L> =t C¥me/.

Copyright ©The MoGraw-Hill

Hepatic Lobule— ‘ _

Cross Section

Central vei \S

nirai vein

ey g@w\ gw MSJ
Branch of

hepatic artery

He atic portal

Portal areas
pzar 10




Portal areas (tracts): Each contains:
1. A branch of portal vein: widest with thin wall

2. Abranch of hepatlc artery rounded with narrow
lumen

3. A branch of bile duct: lined with cubical epithelium

Lymph vessel

")‘\j A’(\QW\
W epabic \doul e _He patic Loﬂﬁfgﬂﬁlgod ‘and Bile “if’aths
Branch of £33 ' Huplieres i
lymph vessel
\&
Cconyi ¥
Neped- €
%
: (”\.G:O‘Lp. Bfr?lcht th Central canal ol
i (EREERY o E SR TRy
| Cen¥ed Verh = i
I Eedtel) [ P bed ] VM?\eJ, blood, From Nepeticart
" . T ond pork] @,
* Within each lobule the liver cells arranged in D

mter@pgg;eiplatesicard ) around the central vein Wﬁj

; Neyin b
’ V%A\d,»{w/?/\ wd ST Mcr;}m\ ‘

* The plates are two or more rows of cells width
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The platesﬂ"%idth
* The spaces between the plates callem
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o Bll.e canaliculi present within the plates in-between
adjacent hepatocytes, they drain bile into the bile

ducts in portal areas T —

Stellate cell

Bile canaliculi

Sinuscidal cell

Bile duct

— Hepatocyte:

Nl - —Kupm;rér cell
Qe
oN Yo

vrack,

Portal wein

iHepatic arfery —
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Liver sinusoids and space of Disse

@ Liver sinusoids

* Minute blood channels present bety between plates /cords of

liver cells

* Transport blood from branches of portal vein & hepatic

artery in portal area toward central veins (mixed blood)

bl ood '*..i
flows thry \
sinusoids

to central ""'
vein by

Pro. Dr Hala El- mazar

The flow of blood is centripetal
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Rdeen/ UVJ

* Lining of blood sinusoids consists of:

o :
Wae; V fenestrated endothelial cells | ..
~N s . . ) —
a2 v Discontinuous_basal lamina |z
--.-__.———:.————-——-—-__._______
_.;,\/:é v Kupffer cells (ot
w— v Pit cells !
e it cells pJKcel
%2 * The wall of the sinusoids is separated from the
2 hepatocytes by a space called space of Disse
\ v- J.s.\r\u_&o(LI Liver acinus 3 -‘
WPIPL AL :
W }; :_4_-' ] canalicuius ‘- ;
J-é‘)wg \ .Sir:.usoldallum§n}
(3020 Ty = 1R
Vs Lo® 0P O\ﬂA\\n ‘: 6\%’
«\g(/' branch J

= ® =8 E* ® ®EE E* * __  _EFMNKr. . _ e e §_
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< Kupffer cells:
..w*‘ﬁ" .

Hretpa tic
({ \2 o gr:nrgh

Endothelial cells lining of liver sinusoids:
* Flat cells, contain many holes ( fenestrae) to allow free

passage of molecules betweenﬁkl@d_amda'

space of Disse r

Vrede
U/\ﬁ Gd"‘-’

> stelictd cell  Endothelial cell -

e Eﬁ!op_& vé”s‘sé: N

QHUSG!CE) Courtesy of ADPI 7
Macrophages (Fixed) , large cells with large oval nucleus

~ & and numerous cytoplasmic processes. Seen in the blood

___Jismds,aﬂdé&b%,e%l\ehcels Their

cytoplasm contain lysosomes, pinocytotic and hagocytic
vesicles. S\

- d@‘(‘r\ e RS \01¢

Pro. Dr Hala EI- mazar
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re liver-

' NK) cells and belong to
the group of sinusoidal cells. They ar

_ e morphologically and
functionally madified form of peripheral blood NK cells. localized
inside the lume

of the sinusoid, closely adhering to the endothelial
cells and Kupffer_g_glls, and often extending well-developed

Pseudopodia suggestive of migration along the sinusoidal wall.
Multivesi ranules are frequently found in the
cytoplasm of pit cells which exert antitumar functions by exocytosis
Ey2iy¢ of perforin/granzyme-containing granules, which cause death of
\s target cells through receptor-mediated apoptosis , and production

T‘"‘gf‘t‘{ of various cytokines that augment the activities of other immune
e e Cells N 0
Ceul Kupffer cells seen in liver

Y o .. |lobules as black cells with . p
A® S special stains (India ink). ... | .,.ﬁd
Found more near portal area 5

o jﬂ
Wuplf | d=0y Yoy
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Space of Disse

EM: space separate between the endothelial cells lining
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Space of Disse

* EM: space separate between the endothelial cells lining

of the sinusoids and hepatocytes

* Through out the space exchange of metabolites between

blood and hepatocytes takes place G’M@

Y/ 550, ¢y A \ Hepatocytes

|

Stellate cell
In space of Disse

Kupffer cell
Sinusold —

J &

'»Q, P @ o

, @ Qiﬁﬂ Q Q"Q

Pro. Dr Hala El- mazar

18



et
;fe

Space of Disse contains:

\¢) Fat storing cells (Ito cells, stellate cells). Tt "

in small lipid dropwmsm%Whe

extracellular matrix of the space

[e) Long microvilli of hepatocytes project in the space ( 1)

L5 ‘o noleste Suifnee o B
e BBl ood glasma ‘%Q(;is,’,,.@\ | s 0

| Rex. [ Retlcular fibers that support the wall of the sinusoids— csag. .

‘ Normal liver i leer injury

J Kupffer cell
| \

Endothelial cell Pitcell

Hepaticstellate cell ——Space of Disse|

Hcpaloc_vlesI/

Heanatia ctalloia aall lnamtion tu b
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of the lymphatic system of the liver




Bile canaliculi and bile ducts
Minute canals present within hepatic plates, in- {in-between
adjacent _hepatocytes.

* They are bounded by the cell membrane of adjacent
hepatocytes -

4 Stelizte cen

@ NESWES o0 W“ﬂ""--ﬂ
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* Small mlCFOVI||LQIOJethr0m hepatocytes into the
Who e canallcull_ and tight junctions

uaﬁn Sinusoid sl e —l

o Voo B) - :

| hold the cell membranes of = el NI b, Womsese) J“P’

| : p POWen on Sy ~ac,

‘ hepatqcytes around the Iumen \{_i.j\”"j . hepetocyie
W Tir :

of the can lus 0\\33 Com‘y-.&}(\h[_‘;&“r

: 3 a2y on(c
| (hepatocyte polarization) cé\ag

on il A i
Bile secreted by hepatocytes dram el € e Al
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Hepatocytes

IIs with 1 or 2 auclei (bi-nucleated)

e LM: large polygonal ce jihione 8-
o ; C.omvian/ poiFeU

ounded, e prominent nucleoli

 Nuclei: central, r

(G RE (ol %ﬁ% x e o @i calion
. l h in mitochondria& SER), it *\\@befohen
ACIdOphlllC cytoplasm (rich in mito Wik

also appear! vacuo!ated due to dlssolved slycogen and fat

2l e
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E/M:

Cytoplasm is very rich in

~organelles & inclusions
‘3\ @jﬂ‘\‘)
*%}vaw‘s.

» Organelles:

_mitochondria, rER, ribosome,

sER, Golgi complex,

AL

23

Kupfier cell Hepatic sinusoid

Space of Disse

_Lipoprotein

Agranular

reficulum

Bile canaliculus
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Saguid
Organization of liver parenchyma/function:

=
. (ﬁgsg_llgpanu_o_bgleé endocrine func’uor Mm\@ﬁ/ R ]

\o\mL
* Portallobule - exocrine function \ Toecved/ pabhiogig)

* Liver acinus - oxygen/ nutrients supply

T T
__ Classiclobule Seatre G Portal lobule




P il
“"‘-—S Porta‘tl canals J

Pro. Dr Hala El- mazar

25

Classic hepatic lobule: e Lo cfine Tanchion,
onal in shape with central vein in the center,

su _rﬂra]'nd d with 3 — 6 portal tracts at the its corners

Proteins, glucose secr dbyliue—r_ceﬂs:_Lﬂeased
Vern |

directedly into blood 5iNUS0ids —o; toteatt




Portal lobule: .

e Triangular in shape, centered on portal area (tract)
apices of the triangle are formed by 3 gent_raﬁl___vga‘_ins.

. Hepatocytes of this lobule draln thelr‘b_Lle,‘o a blle

A P

0l

/,_) ‘jhe,R«,J«ic \9ch So 2(’9{}}(3/%”‘“5 ™ 2 WM"\@

Liver acinus: is the most important classification
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Liver acinus: is the most important classification

Diamond shaped mass of liver cel|c surrounding a central vascular

It is divided into 3 zones:
- pilac ol
Zone 1: ﬁ“/hacqﬁ"a’?\’«cﬁ
* Close to the vascular core

* Get the most OXygen and nutrients

Surrounds zone 1

Central vein

Portal vein
———\
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zone 1

Cells close to the distributing
vessels

* higher in : oxygen, nutrient &
toxin levels

* Least susceptibl ischemia

* first to show changes
following bile duct occlu5|on*
Sk D v Y

due t

last to die

Vecyoss M S&ne wmole tiem 179

(en‘c‘(\”ode/ NEACSYE - Lne 3 = 2
Comtrad oy P WL

zone 3
Cells far from the distributing
vessels

* first to show ischemic
necrosis (death due to

__reduced circulation-

(centri-lobular necrosis)
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Pancreas

Mixed exocrine + endocrine gland produce both
«digestive enzymes and hormones

:l/he exocrine parl;/compound tubulo-alveolar gland ¢ e
e, Pc\ﬁ duadanum

<secretes DQMmes & bicarbonate_Z5 & e e
’fhe endocrine par;/ Islets of Langerhans secrete o:m.zf,

hormones: mllJ,ImJ_gg;aan,_smnamslaIln_etc St
T

bulo-alveolar gland
Grll bladder

FPancrestc ouct

32
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@ Exocrine part: formed of acini & duct system

Acini: /M

Small
duct

Acinar cells

Basement
membrane

J—~—Zymogen
5 granules

Rough
endoplasmic
reticulum

Rk, g Sl o
Composed of Serous producing cells (enzymes)

The pancreatic acini has very small lumen

Cells are pyramidal with roundedmsagmlei

Cells are protein secreting cells > (exocytosis)
‘—-—_-—'———____

Cy-toplasm shows basa| basophilia (rER) & apical
acidophilia (zymogen granules)  -:

i - ARA
P Pro. Dr Hala El- mazar ML IN
Se : w YA
L Seclebins CQ,,-,QM:\
A =

w Yoo h—-f‘ -\
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. Cyjcoplasm shows basal basophilia (rER) & apical
acidophilia (zymogen granules) @\?}Q

7 \5’7 Pro. Dr Hala El- mazar VL:E"'III 35
Secfclms C’QMﬁM3

invaatin eryPs yive S ina/ chmé.
Pancreatic exocrine secretion is controlled by hormones [ﬂhﬁm
from the endocggge_ceus_of_ﬁi(stomach & duodenum) =y

S, )@h\olecytokij _ﬂgmgr,c_eﬂs@ secrete pancreatic %7 @’

enzymes. af s ey m’;;rffw

- ek D\ 510 ¥ o e
X iecret|n3++ intercalated duct cells to secrete alkaline fluid i\ ...

to neutralize acidic chyme in duodenum.

—_—
Ductal cells Acinar cells

bl 74
ﬁ»‘;-a Pro_DF Hala El-mazar 36




: e
Centroacinar cells: U Davled didh inPanofep

* Flat S-Cllla-mwce;lisig_uud_,ining the lumen of the acini

* They represent th

e beginning of the ells o intercalated
duct into w N adn D Y

Sk
* They secrete bicarbonate rich fluid in response to
secretin | P
gglr‘dmacinar

Terminal
Y duct
f—

Centroacinar Acinus —

Basal region of
acinar cell showing

h hE basophilia
I

Duet

Pro. Dr Hala El- mazar 37

AWt gvnc iue | . e damamam e 4 ool L




Duct system

Intercalated ducts:
* Thin ducts arise from-withi e acini
* Lined with simple squamous cells. A

* Theinitial cells called centroacinar cells (secrete HCO3
rich fluid which hydrate and alkalinizes the enzymatic
secretion of acinar cells)

No striated ducts-in-the pancreas

Intercalated duct

There are interlobular & interlobar
ducts

Acinus

A_— Centroacinar
cells

Pro. Dr Hala El- mazar 39



ndocrine part:
Islets of Langerhans

Masses of pale staining cells scattered between the pancreatic acini
R % eX>cine Poncres

They are more in the tail than head of pancreas
oA

The cells are separated by fenestrated

capillaries (highl vascularized)

c nerve fibers

Nerve supp! aqutonomi

. cells of islets of Langerhans aré

T T A kA ﬁﬁ;)ﬁa/mglio_ f PEcelIs




NN Relta) Gangliois, PPeells
¥

Pro. g Hala E! mazar a1

Beta (B) cells (70%):
* Produce insulin which lower blood sugar

* Cells are small in size, mo merous cell type, central
——— —

in location in the islets
. T—

* Stain blue @
* EM: appearin two functional stages acgt?ve & resting
* When activ insulin. When 1 resting packed

with granules st uhn

* Cells divide at very slow rate

RV JRVETL
Rl Wt
J_".J,U Beta cells
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T |  High blood sugar .

Rraises blood sugar

Stimulates glycogen

breakdown _ &
. Glucagan

Stimulates Insulin

glycogen formation

Lowers b!nod sugaf

AV Vo2 Sead D P2

/ Stimutates’
TYTTY glucose

/ @ uptake
from

Tlssue cefls blood

@Q‘N} d\m J

 prolmrhinaskstgar

e

Pancreas vs. Parotid

gegulation of blood glucose level

Promotes
insulin
release

‘Promoies
glucagon
release

45




Gall bladder & biliary tract S

Fundu:

* Hollow pear shaped organ

* Attachtothelo iver
* It stores and concentrate bile secreted by @

* Wall of gall bladder consists of: i) 22 & =
-Cystic M Hepatic

Mucosa: (highly folded) . e
epithelium: simple columnar with mijcrovilli S
No muscularis mucosa_ N

Conyralion

"*b\'\c

1\\13“‘?“\\,9

Musculosa BAY R

Bundles ofir.ceg_ulamLaLranged_sMh m.

Fibers , elastic & collagenous fibers
okbethet B

Serosa
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