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THE LIVER

#The liver maintains the body's metabolic homeostasis. This includes:

aually JLeS Jara 5S) oo Liver

*the processing of dietary carbohydrates, lipids, & vitamins; synthesis
of serum proteins

*detoxification & excretion into bile of endogenous waste products &
xenobiotics.

a sl J 528 JUas) Detoxification

Thus, it is vulnerable to a wide variety of toxic (including Drugs),
Viruses, circulatory & metabolic insults.

injuries d&a}; S g sS A<l J) aile u&: Gﬂ.d\ e\.@..qﬂ&.}.:\ﬁjj
#The liver has enormous functional regeneration reserve:
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* Surgical removal of 60% of the liver of a normal person (F 3-10)
produces minimal & transient hepatic impairment & regeneration
restores most of the liver mass within 4 to 6 weeks.

e a5 lasaia s Laplis 281 S5 28D (e Al T e ey 2810 (sl g 5 1)
¢ odall die juay - ) hepatic failure <« clas Al jadd Jl L

bl daas M osa g saly Casw s minimal & transient hepatic impairment
@g\.u\ 1 d ¢ e

*In persons with massive hepatocellular necrosis that has not
destroyed the hepatic reticulin framework, perfect restoration may
occur if the individual can survive the metabolic insult of liver failure.
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>>>liver can restore this whole normal structure

hepatic failure 4Y dmua Luba g sball a8 e Cladll addll iy o) b iy ok
is very serious condition

Degeneration
YA

**Moderate cell swelling caused by toxic or immunologic insults is
reversible.

reversible (555 toxic or immunologic (- it Al Fla)

More serious damage cause enlargement of hepatocytes (H)
{ballooning degeneration} with irregularly clumped cytoplasm
showing large, clear spaces.

**Intracellular accumulation of fat, iron, copper, & retained
biliary material may occur in H.

Gy Al A o) jtall 3alall gulas aaa (a3 and Lgad aeathy 28 AT LA
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**Accumulation of fat droplets within H is known as

steatosis or fatty change.

o

& and gl oaall e Gl plad xani LSS juay e g steatosisess (ol aSl)
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microvesicular steatosis

macrovesicular steatosis

multiple tiny droplets that do

not displace the nucleus

3l a8y () gy ilelad Bac

il

A single large fat droplet that
displaces the nucleus
5mS Cinpal AN Jals aaill 408
macro
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appear in:

-alcoholic liver disease,
-Reye syndrome
-acute fatty liver of
pregnancy.

may be seen in

alcoholic liver disease or
in the livers of obese or
diabetic individuals.

**Retained biliary material cause diffuse, foamy, swollen of H

(feathery degeneration).

gl il ol i) B () (53 Sl 1A deanie i L) o) yiaal) 5Ll
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feathery 4y )l AlainYL
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portal tract: portal vein (PV), hepatic artery (HA),biliary tract (BT)

central +peripheral 325> 5l zones 3
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Necrosis & apoptosis.
**Any insult to the liver may cause H destruction.

Ll 5 Lo ypadi
**Poorly stained mummified H seen in coagulative necrosis,

kidney heart . 8 coagulative necrosis 05 s sbw sa Sz Mummified
spleen

**while in apoptosis, isolated H are shrunken, pyknotic, & intensely
eosinophilic.

Apoptosis : programmed cell death without insult
JB s a4l asi necrosis JI ceee peadl (e e laie s o amy 40a1) sl
oladil sa gpoptosis W

8 gl a Gl e |t is rapidly rmoved from monocyte from liver
apoptotic bodies in the cell

In ischemia & several drug & toxic reactions, H necrosis is
(centrilobular/perivenicular ), distributed immediately around the
central vein extending into the midzonal area.

Al necrosis J OJST’CJQTUM\ Gl Hlaal) g A<t ) eﬂ\ g gl jlia ldl
CV J Lslaall lSall =y central part « Sisa

with variable mixture of inflammation & H death encountered.
{Pure midzonal & periportal necrosis is rare}

U JS& necrosis &> 5 bl zone J inflammation + cell death i
= b portal tract «ils ) (Aol &l sl g dadan dl) dslaiadl ) pure
30l daill s periportal necrosis

Why the central zone affected more than other parts ????



periphery (w23l s34 = 5 portal area (» 522 7 b HA+PV 4 L )
02 and nutrients Y 4=« Qs central zone &' mid zone ! (periportal )

helium J 0 s 48U S J8) S5 Cusy periphery+ mid zone dakiall cllging
necrosis J 4L central zone & LA gl (5 6S8 Cusy
**Necrosis & apoptosis may be limited to

Ot o Lala g 88sdaga

(1) scattered cells lobule J) Jala necrosis led yuas saclile 48 jita LA
within the lobule AN

(2)”interface hepatitis” | : to the interface between the periportal parenchyma
& inflamed portal tracts

On b jeay USs b interface dermatitis J) )5 S

U= portal tracts J' g2 dermis and epidermis
z periportal W 5 slaall 4alaiall 5 inflammation le#
necrosis and inflammation ¥ juan

B8 b cpill &l o) dgal 5o gihaia ey Interface

(3)”bridging necrosis” | With more severe inflammatory or toxic injury,
apoptosis or necrosis of contiguous H may span
adjacent lobules in a portal-to-portal, portal-to-
central, or central-to-central fashion

Shlia O S 7 A8 jnsult >> very sever o\ 1)
2portal tract or O L 2SIL 5 ) latia 4y )8 Contiguous
2 central veins or cv+pt

Lﬁ)“%ﬂ J;.u]\
(4) “submassive Destruction of entire lobules
necrosis” S e 8 8 sub Ll aSl S BS54 massive J) (S

(5) “massive necrosis” | most of the liver parenchyma become necrotic

is usually accompanied by hepatic failure.

dia e 2l Gald e Lgale  Lgadanay 21 DA ABS iy
Jae hepatic failure 4a jo Jayy (o jelld J2ids 438 LA
AL S sale 5 lan 3 plad Als ja a5 2K




Regeneration.
st = aS A Crila 1) Gy saill Ailec

#Cell death or tissue resection (such as in living-donor

transplantation) triggers H replication, to compensate for the cell or
tissue loss.

&b i replication J! (trigger)ai) (le baruai lgd g o ) LIAD &g dilac
4 g i ARl ¢ Sl Gy g

(I)Hepatocyte proliferation is recognized by the presence of
mitoses.

(I1) The cells of the bile canals of Hering (oval cells),constitute a
reserve compartment of progenitor cells for H & bile duct cells
proliferate when the H are unable to replicate or have exhausted
replicative capacity
<)) central area (< 4aSlaa ) a2l N bile J) Jas Al 4l 5 jaall & gl
a goun LA, dihase periphery portal tract )
ol i) Can LA 3l 130 28T i) yind Jhaliia) sl sl 5 (oval cells)
LA (sl cuils 13 M dilal . galiie) o o5 ol Lo Gingat 2 A 5 jiuall
AS¢ie Ll exhausted asad 338 e u JiIKH 320 5 yuaiall 2K LA il
Ol 2 Ll adi oval cell JV <l algs



nflammation
el

**hepatitis referred to injury to H associated with an influx of
acute or chronic inflammatory cells.

Ol e Lale
Acute = neutrophils , chronic = lymphocyte , monocyte

**Although H necrosis may precede the onset of inflammation, the
converse is also true.

inflammation Ly 43) 4 5 QlgdlV) o LIAL O g0 (San

Necrosis >>>inflammatory cells come to clear this dead cells >>>
inflammation

**Lysis of antigen expressing liver cells by sensitized T cells is the
cause of liver damage in some forms of viral hepatitis.

J 25 13 5 antigen expressing liver cells J gbisd smay 2181 Jany gyl
inflammation

**Inflammation may be limited to
*portal tracts and bile duct

*may spill over into the parenchyma.(interface hepatitis )

**Foreign bodies( very very rare ), organisms( most importantly TB
,OR fungal infection , sarcoidosis ), & a variety of drugs may incite a
granulomatous reaction.



Fibrosis.

Fibrous tissue is formed in response to inflammation or direct toxic
insult to the liver, with long lasting effects on hepatic blood flow &
perfusion of H.

J e s 2 Sk Gl repeated inflammation e Ll 2SIG Caylil)
il 535 138 5 reticulin J 4LaYL Y parenchyma J) WAl destruction

fibrosis J) s 7 5 S ply 2SI o iy G 33ad) Dle ) )

=2 hepatic blood flow J e i il all (5 7 ey be ) Caill 13a
2SN LA e 48lS 4 Jia i Ja perfusion

(1) portal or (2) (3) (4)bridging
periportal perivenular pericellular | fibrosis
fibrosis fibrosis
In the initial Around deposited With time,
stages fibrosis the central vein directly fibrous
may develop within the strands
within or sinusoids link
around portal around regions of
tracts single or the liver
SNIFENPINEENE multiple H | (portal-to-
portal tract JV Jala | portal,
% sinusoids | portal-to-
J s> | central,
hepatocyte | central-to-
ML Gl s central)
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Cirrhosis (C)
S i & L 5 ulaall 5 A gall Al
**With progressive parenchymal injury & fibrosis
CailS 5 fibrosis Adae & painl g 2SI LIA A jeaill 5 391 dalee & il 1)
9 Chiaay o gu 13Le Gadiia g B palna (prialazl)
1) the liver develops nodules of regenerating H
O 33K Banaall LA (e die ()5S0 (i gad s ST A i OIS
hepatocytes
2) Surrounded by bands of scar tissue.
YAl 99 iy o g 1le 21 imy scar Al (e A aly ddalas
3) In this process, the normal liver architecture is destroyed
the condition called cirrhosis, which is the end-stage of liver disease
v s Aol Jaill 4080 dvie Lo ALalS 5 ) gy ey 2SU Jpaal) adall oy oSl
OB py 5 il

i liver J) Jss ala &as 13 fibrous tissue L s> 3aas LA dde (o K3 -
Jeads o)) cana Ll )y SNy Sl il gl ST ALl daiil) (Jiay 138 5 cirrhosis
Db o I Al IS

cirrhosis eau! o sl &yt an) + aw 0 d8laia 3 Amebic liver abscess

Because it involves part of liver not whole liver

** Depending on the size of the nodules (smaller or larger than 3
mm), C can be classified as being micronodular or macronodular.

This classification has little significance.
o) Al Lo gl skl gl Bakall yua )65 (San L aaall e sl ()3
hepatocellular 281 Sla pu 53 juay 43) Jladal 2SI aedd juay Wl 4ol
S carcinoma



**C increase the risk of liver malignancy.
Ductular reaction.

*In biliary & other forms of liver disease, the number of intrahepatic
bile ducts & canals of Hering may increase >>>This is known as a
ductular reaction or proliferation, & it is usually associated with
fibrosis & inflammation.

bile ducts & canals Jl caxdi sacbiliary @ slosall dadl (e dlia a1
Ductular reaction or proliferation et s sla s 1 % ~ ) of Hering
*Ductular reaction has gained much interest recently, because some

of the proliferating (Oval) cells originating from the canals of Hering
can function as progenitor cells for hepatocytes & bile ducts.



The are

hepatic failure, cirrhosis, portal hypertension, & cholestasis.

having characteristic clinical manifestations, & a battery of laboratory
tests are used to diagnose these disorders These conditions are

discussed next.

major clinical Clinical Consequences of Liver Disease : Complications
syndromes of
liver disease
Severe Hepatic Characteristic Signs: -Coagulopathy:
Dysfunction Jaundice Yellow discoloration || Disturbances in
Al Jdd o) jas of mucous coagulation
membranes system
cholestasis e il 58l G 3 -Hepatic
audll (e 4dlida (3hlia || encephalopathy
Hypoalbuminemia Decrease albumin in | | gl L glaall iU
blood ol L ga¥) dpesd
Hyperammonemia Elad Ao Jaa B kad 4"3"9" o g
Hypoglycemia aally jSad) aliss) || gladll (B dpas
Palmar erythema ) by ) saal || “Hepatorenal
Spider angiomas syndrorpe
: 4uldl) jac
Hypogonadism )
. : TR Jaad calaall
Gyn'ecomastla Jad aie gl adulal 205 o 2]
Weight loss . shock J) &3
Muscle wasting. A il g
Portal - Ascites
Hypertension - Splenomegaly
Associated with | -Esophageal varices,
Cirrhosis -Hemorrhoids,
) oz £\&5 )l | -Caput medusae of abdominal skin.
Al sl 5 ) sally

dc saxa Battery



**Laboratory Evaluation of Liver Disease Test Category & Serum

Measurement
oS ol 033 58 -
Hepatocyte -Cytosolic hepatocellular enzymes: (an increase indicate liver
integrity: ds)
LAl dsaa - Serum aspartate aminotransferase (AST),
- Serum alanine aminotransferase (ALT),
-Serum lactate dehydrogenase (LDH)
Biliary Substances secreted in bile: ( an increase indicate liver ds )
excretory -Serum bilirubin
function: Total: unconjugated plus conjugated,
Direct: conjugated only,
Delta: covalently linked to albumin, Urine bilirubin, Serum
bile acids.
Plasma (increase indicate liver ds )
membrane - Serum alkaline phosphatase,

enzymes (from
damage to bile

- Serum y-glutamyl transpeptidase,
- Serum 5'-nucleotidase

canaliculus)

Hepatocyte Proteins secreted into the blood:

function: -Serum albumin, (decrease indicate liver ds)
-Prothrombin time (factors V, VI, X, prothrombin,
fibrinogen),
(increase indicate liver ds)

Hepatocyte - Serum ammonia, (increase indicate liver ds)

metabolism: -Aminopyrine breath test (hepatic demethylation),
-Galactose elimination (intravenous injection).

*Most tAn elevation implicates liver disease.

common tests
are in italics.

¥A decrease implicates liver disease.




Hepatic or Liver Failure (LF)

*The severest clinical consequence of liver disease is LF .

*It generally develops as the end point of progressive damage to the
liver, either by:

(1) slow insidious destruction of H or

(2)by repetitive discrete waves of parenchymal damage

AY :-‘é-w chronic s a_sj" S el ‘;S\j.mj ;GE.' A3 Lal JIEY) e IS0 Huan
s jo JS (8 asll e () ga5i (All 35 Sy ddile Cla sa 0 5S5 Le

(3)Less commonly, LF is the result of sudden & massive
destruction of hepatic tissue.

paracetamol and anesthesia e 33305 3 ) e (oalia JSA Hred

V¥ 80% to 90% of hepatic function must be lost before hepatic failure
develop.
Aty el 1) €99 ) g ey alil) ey (e G Aall A Al Jad @lidary Sl
Gl 40 J A
to daalle Lim 7 failure L 7 be 4l 00 Ll Al (530 12
compensate



*In many cases, the balance is tipped toward decompensation by
intercurrent diseases that place demands on the liver, including :

function e T 5 Ve D 28l Adladle e S G oS [F OV 0 05S
s e o adde Lzl stress e o) gal el Lddladle (Gle s g

s & b complete failure AU jae Al Jedge A8all sie duia sas
YA

-systemic infections,
-electrolyte disturbances and dehydration
-stress (major surgery, heart failure),
Gl ae o dlae agd g g 1558 L aadic A3l Al aS)) S L
-& GIT bleeding.

4wa b esophageal varices (< <)y cirrhosis sdic b4i) Cag yma lda g

2 7o L gt Al (alan 5 GIT s <00 sl o el Ji 5 hypotension

hepatic (e Gl iy adi 5 L 5V LisaY detoxification s
encephalopathy

V Alterations cause LF fall into 3 categories:
1)Acute LF with massive hepatic necrosis.
LaS) LAY e dagti aladl Al jac

*The histologic correlate of which is massive hepatic necrosis.

*Mostly caused by drugs or fulminant viral hepatitis.



Acute LF

subacute LF

* means clinical hepatic
insufficiency that progresses from
onset of symptoms to
encephalopathy within 3 weeks

¥ A G e i el il 1)

if the course extends for 3
months

A e (& el Vo abad ¥ om0
sl

LA ald

*It is an uncommon life-threatening condition that often requires liver
transplantation.
Y1 sk S g ) dalaal lind < jloa 13 (Ss dails Cod Alla & aal (s
3 gay B gas (s yall
2) Chronic LF This is the most common route to hepatic failure & is
the end point of cirrhosis.

sk sy (& 1)) Al aadi dagih Al ok s g las fld 54 5 (e el S e
Caaat (Sas agia B3 g 0 e g systemic infection Jal sl (e 3aa 5 jla 131
s all Cigag daall (5355

3)Hepatic dysfunction without overt necrosis.
DA G Jery 2 Jlay ~

*H may be viable but unable to perform normal metabolic function, as
in:

lekee el Ll adaindd ¥ G dle slall 28 leVigble

-acute fatty liver of pregnancy (which can lead to acute liver failure a
few days after onset),

-tetracycline toxicity,

- & Reye syndrome (a rare syndrome of one per Million, of fatty liver &
encephalopathy in children, associated with aspirin intake & virus
infection).



7oA gl 8 QL) (e o Y (p el adkaa viral infection  exie Jéla
e liver J' LA 5l hepatic dysfunction sic juan

Clinical Features of LF
il as Lelea 3 = ) medicine & (pam Y Lgle il

1)Jaundice {always present}, acute LF may P/W jaundice or
encephalopathy.

2) Impaired hepatic synthesis & secretion of albumin leads to :
Hypoalbuminemia, predisposes to peripheral edema.

3) Hyperammonemia due to defective hepatic urea cycle function.
..... Encephalopathy

4) Impaired estrogen metabolism & consequent Hyperestrogenemia
causes :

-palmar erythema (local vasodilatation)
Al dal 1 ) yeal
- spider naevus of skin,

- in male it leads to hypogonadism(atrophy of testis ) &
gynecomastia (increase male breast ).

**Spider naevus:

radial, often pulsatile array of dilated subcutaneous arteries or
arterioles (resembling legs) about a central core (resembling a body) of
spider, that blanches when pressure is applied to its center,

usually seen in liver cirrhosis
& aSiall s 4035 grteries and arterioles exie (e adlad g Jas gl dans O gSie

\5\5";353\.5&9 e arteries JS 4l Ca i O gi<al) »@u@ﬁh&k&m 1a)
?JM'J ,Ju.a § s ) (’ﬁ” Gl



Prognosis:

0 Ul i Al 5
***LF is life-threatening, due to the accumulation of toxic metabolites,
& patients are highly susceptible to multi-organ failure.

sladl e Jas has
Thus,
V Respiratory failure with pneumonia
V¥ sepsis combines with

V¥ Renal failure {see below) cause death of many patients with LF.
V¥V Coagulopathy from impaired hepatic synthesis of blood clotting
factors results in bleeding tendency which may lead to massive GIT
bleeding.

blood W Je 43lld asdl 48LsVL function test in liver <« e b
factors

oway ) 2 Coagulopathy s varices (e« le (\S ¢ s

>>>|ntestinal absorption of blood places a metabolic load on the liver
that increase the severity of LF >> hyperammonuim

***The outlook of full-blown LF is particularly grave for persons with
chronic liver disease.

Sl o i) dall
alasll 3 ) sall full-blown 4LlE Grave

***A rapid downhill course is usual, with death occurring within weeks
to a few months in about 80% of cases.

***About 40% of individuals with acute liver failure may recover
spontaneously.



o all clae 13) aa0s ol Spontaneously
Electrolyte balance , acid base balance, protection from infection
| aadas Aaally £+ Jlaial sl gla 3

*** The others either die without transplantation (30%) or receive a
liver transplant.

*** Two serous complications of LF are hepatic encephalopathy &
hepatorenal syndrome (shut down ).

1) Hepatic Encephalopathy
280y G sa (8 ) Eladl) (22 ya
e Hepatic encephalopathy is a feared complication of LF.

—aia Feared

e Two factors are important in the genesis of this disorder:
RIVES RS
(1) Severe loss of hepatocellular function &

(2) Shunting of blood from portal to systemic circulation, resulting in an
elevation of blood ammonia, which impairs neuronal function &
promotes generalized brain edema.

ePatients show a spectrum of disturbances in brain function, ranging
from subtle — behavioral abnormalities to marked —>confusion &
stupor, to — deep coma & death.

coma Al 4 gual)

e These changes may

progress over hours or days or, more insidiously (gradual ), in
someone with marginal hepatic
function in balance,,,,

in fulminant hepatic failure from chronic liver disease.
fulminant s




¢ In the brain, there are only minor morphologic changes, including
edema & an astrocytic reaction (we can see by postmortem dissection
from dead patient ).

causes s Lld L effects & i 358 Ll O
2)Hepatorenal Syndrome
s} (g o1l da Plia

V¥V Appears in individuals with LF, consists of development of renal
failure without primary abnormalities of the kidneys themselves.

Leats AISIL s 0 5m 5 (s slS1) J8 GlaBle aile (08 (aaeg g LF edic sl Jim

{Excluded by this definition are concomitant damage to both liver &
kidney, as may occur with exposure to

— carbon tetrachloride
— certain mycotoxins
— the copper toxicity of Wilson disease

— LF in which circulatory collapse (hypovolemic shock ) leads to acute
tubular necrosis & renal failure.

Vo2 38 bV gl asl KL - 53 3 e cOncomitant damage
cdy b ol g 408 damage Jwa <Y Hepatorenal Syndrome s
A g

» Pathogenesis:
**unknown, but evidence points to
1)splanchnic vasodilatation
Y gl ey Cosall 52 5m sl Ay sadl R WU s
2) systemic vasoconstriction

kidney J ) Lasas 5 systemic circulation J o> b pall 4 4%



** leading to:

severe reduction of renal blood flow, particularly to the cortex, with
oligurea & uremia.

4allil &8 5 yremia ) & urine J) zWI 4% Oligurea

¢ Kidney function promptly improves if hepatic failure is reversed.

HF J #), 13 & suRenal function

Cirrhosis (c)
e Cis among the top 10 causes of death in the West.

) Allally il e S0 (e 2l
e The most common causes of C are

......

1) chronic alcoholism : the most common cause in west
ALy 5 5l 5 5 S CilaeS) Jsasll oy Al
2) chronic hepatitis B & C, followed by
3)biliary diseases &
4)hemochromatosis.

5) 10% of C remain unknown, referred to as cryptogenic
cirrhosis(essential ,primary ).

| @S0 g ) ghse A0V ) vl s Lo 15y Lo Vs (e ey €0 ey 158
a5 2 (S Lhepatitis ¢

e Cis defined as a total diffuse conversion of normal liver architecture
into abnormal hyperplastic nodules separated by bands of fibrosis.



JS5 e 2SI LA gaida b N Jaay 4S5 el gy a1 IS oy ) oy a2 total
bands of fibrosis pein 3% s (g3

e|ts three main characteristics are:

(1) Bridging fibrous septa in the form of delicate bands or broad scars
around multiple adjacent lobules. Long-standing fibrosis is irreversible

hyperplastic nodule < Jasisdy e 68 Al Al i) (e 4 sl llia a6
lalhae ~ S BB ) e 0 5Se Dby gla W8 5 Caulill 13 330 13 seirrhosis J) Alls

(2) Parenchymal nodules, contain proliferating hepatocytes varying
from very small (<3 mm in J, micronodules) to large (>3 mm in &,
macronodules) , encircled by fibrotic bands.

(3) Disruption of the architecture of the entire liver.
8 geay At = 2N Jraadl candall IS8 macro/micronodule J o sS5 dsgis
FAPALS

The parenchymal cell injury & fibrosis are diffuse, extending
throughout the liver; focal injury with scarring (eg abscess) does not
constitute cirrhosis.

Y uasia 0 18 gbscess LVl (e 33a 59 cirrhosis J) bl élluay Sl
andilly G 138 5 2SN (e dalaiay el g



Pathogenesis of cirrhosis

changes are the major
mechanisms that combine
to create C.

Al Ay (35 ) L

Notes

1) Hepatocellular death
causes

are numerous, mostly due to toxins & viruses + alcohol. The development

of C requires that cell death &fibrosis occur over long periods of time.
iy O gal Alad) (sl Jysla i o) pling Gae 59 agm yaea Lo aeill)

2) Regeneration

is the compensatory response to cell death.
leie U gl s regeneration wan 7o LA il 1)

3)Fibrosis

, when the injury involves the parenchyma and the supporting connective
tissue, then, fibrosis is the wound healing reaction that progresses to scar
formation

O iy 131 A gl g e 138 (05 gt (mg e i lam Al g e s
parenchyma J) ¢3% injury J113) daall (S5 41806 8 L 4xnk parenchyma
scar bands surrounding ) 2% fibrosis J @2m g ahai Wl s JSuell alaall
hyperplastic nodule

** In the normal liver

ECM (extracellular matrix ) consisting of interstitial collagens (fibril-
forming collagens types |, lll, V, & XI) is present only in the liver capsule, in
portal tracts, & around central veins.

**The normal liver has no true basement membrane; instead, a delicate
framework containing type IV collagen lies in the space of Disse, between
sinusoidal EC & hepatocytes

sinusoids s hepatocyte J o» 3% L BM J Le L
las 438 ) Delicate

*** By contrast, in cirrhosis, types | & lll collagen & other ECM components
are deposited in the space of Disse (F16-2).

— In advanced fibrosis & C, fibrous bands separate nodules of hepatocytes
throughout the liver.

4) Vascular changes

consisting of the:

54 (a gadill puabaad) (4 sSall
Qs

(1) loss of sinusoidal EC fenestrations

Jle ) 5 83 52 90 Sl L fenestrations J) i

(1) the development of portal vein-hepatic vein & hepatic artery-portal vein
vascular shunts contribute to defects in liver function.

>0 b pdl Y § Hladl JHAHPY Leia Jha¥ly PVHHY om b O s 58 7 )
gt AN Jalsall e Bas 5 s s PV (e 3l =5 0z ) HA (e

portal hypertension




# Collagen deposition converts sinusoids with fenestrated endothelial
channels that allow free exchange of solutes between plasma & H to
higher pressure, fast-flowing vascular channels without such solute
exchange .

endothelial lining J' o< b sinusoids Gk e e pall canhll a5l
adll Leaa yi g Ayl Lgaillal o3 o 585 ~ ) L hepatocyte ! ) fenestrated  lexs
sinusoids lumen and &m e GA 7 G G Y S i 7 ) A (8

J dae A3l s de oy e aadll a0 7 ) @8l a = 5 S hepatocyte

Loy 493l W hepatocyte dls ol S )5 e emy aS=all 23l 31 solute exchange
function J! &3 5 synthesis of proteins, lipids or carbohydrate <le
liver failure & 4a35 liver cell J) s

ledde S )58 pall (sl Jax acacga

F16-2: © In the normal liver, the perisinusoidal space of Disse
contains a delicate framework of ECM components.

@ In liver fibrosis, Ito stellate cells are activated to produce a
dense layer of ECM that is deposited in the space. Collagen
deposition blocks the EC fenestrations & prevents the free
exchange of materials from the blood . Kuppfer cells activation
produce cytokines that involved in fibrosis.

Sinusoid Activated

stellate calis Loss of Activated
Endothelial Fenestrated Kupffer Delicate ("myofibroblast”) fenestration Kupfier cell

cell Sinusoids cell coliagen
fibers | Dense Lossof
Space of Quiescent —~ extracellular microvilli ¢
Disse steflate cell 7 matnx
| /
't | ']
= :\

Hepatocytes Bile canaliculus

space of disse < 33550 b Ito stellate



fibrosis J =3 cytokines L& = Kuppfer cells
liver cirrhosis Al & Jl lg e daad Sl &l juaill ob ells (0503 ) pall la

# In particular, the movement of proteins (e.g., albumin, clotting
factors, & lipoproteins) between H & the plasma is markedly impaired.

J' S fibrous barrier s 4aul 5 diffusion of blood Jba W 13
O s Y IS Julb s wasssifunction of hepatocyte J) 43lixs hepatocyte
pally J5 = 5 s 58l

#These functional changes are aggravated by the 1) loss of microvilli
from the H surface, which diminishes the transport capacity of the cell.

4y 8 _uS surface area J) 0SSz intestines <« microvilli J) 4xd )
exchange &3 zhbudl &3~ ) microvilli J) ¢s»

Al yro Cnpal 2SN Legatiay Al o) gall JlES) ddee (Y S0 o G

useful material that produced (w8l G (b LY pats I (g3 7 daiil
by liver

#The major source of excess collagen in C are the perisinusoidal stellate
cells (Ito cells or fatstoring cells), which lie in the space of Disse, which
are normally function as storage cells for vitamin A & fat

Leanil 5 sall 5 | (el (0 385 Leilids e a5l LA (5la
sinusoids of the liver ol s 3392 50 W perisinusoidal

but during the development of fibrosis they become activated, &
transform into myofibroblast-like cells, which express smooth muscle
a-actin & glial fibrillary acidic protein.

activated sl space of disse (8 durnh sl Lalll daii¥) ()5S oy W
el Y s myo «««eSMC Jaxhy LY <l lalivew ) myofibroblast ) J s~
0SS A a5 7 (fibroblast <la (Lie fibrous tissue ,,,,

gl Joldl plSe & b ale) @l ol ~ ) fibrous tissue in space of disse
hepatocyte ! s



» The stimuli for the activation of stellate cells & production of
collagen are: ROS (reactive 02 species ), GFs, & cytokines {TNF, IL-1}, &
lymphotoxins, which can be produced by damaged H or by stimulated
Kupffer cells & sinusoidal EC.

Ally b 3 sl (sl 5SS o

#Activated Ito stellate cells produce GFs, chemokines & cytokines that
cause their further proliferation & collagen synthesis.

Lt A (pae damage H (= @l L GFs, & cytokinesw & jias &) Jo) (o4
&5 GFs, & cytokines 2 sall sla S5 & & jla stimulation L) Jba G
TGF- B is the main fibrogenic agent for Ito cells.
3 liend) o Fadll

damaged H or by stimulated Kupffer cells & sinusoidal E

Release of ROS (reactive 02 species ), GFs, & cytokines {TNF, IL-1}, &
lymphotoxins

activation of stellate cells to transform into myofibroblast-like cells,
which express smooth muscle a-actin & glial fibrillary acidic protein.
Activated Ito stellate cells produce GFs, chemokines & cytokines that
cause their further proliferation & collagen synthesis

# Collagen deposition converts sinusoids with fenestrated endothelial
channels that allow free exchange of solutes between plasma & H to
higher pressure, fast-flowing vascular channels without such solute
exchange .

In particular, the movement of proteins (e.g., alboumin, clotting
factors, & lipoproteins) between H & the plasma is markedly
impaired. >>>> reduction their concentration in blood




Clinical Features of cirrhosis
e All forms of C may be clinically silent.

5_Ale Ala e Y Clodle @ldant Lo 2SI padi ) 530 S
e When symptomatic, they lead to nonspecific manifestations:

anorexia, weight loss, weakness, &, in advanced disease, frank
debilitation.

(pkae s aa Aalally ) laa Gl alall eI Debilitation
e Progression or improvement in cirrhosis depends to a large extent on

the activity of the disease responsible for the C.

3 Lﬁm el i Je 4l 3 ) gear Adday cirrhosis J) Al J) gs) ¢ g eﬁ
( virus drugs alcohol ) cirrhosis !

e|ncipient or overt LF may develop, usually precipitated by imposition
of a metabolic load on the liver, as from systemic infection or a GIT
hemorrhage.

dadlh ()5S Bale e (58 Bale symptomatic J asymptomatic (e Jsa3 1)
25 4y 2=l metabolic load d8la) 3 g gl c.«.u.db Gliaall i yall Jls selil
3L ) imbalance A% Ghinsult 4de s sl Sha @by ddalle Sl
systemic infection or a GIT L sa SX cplle aalg LF A ga5 8 alad e

hemorrhage.

e The causes of death in patients with Cis:
(1) Progressive LF
g Jluiia (saS Jud
(2) Development of liver carcinoma
liver cirrhosis (e sk 8 53 a2y (i yall (ile 1)

(3) Rupture of esophageal varices due to portal hypertension.



Portal Hypertension

systemic, pulmonary ) : Q¥ ausa 3 593 oS L€ o gall haracall g 1d ) 58 L
(,portal

Aa

Portal circulation : passage of blood from GIT to through portal vein ?
to sinusoids

&z HV @ gl 3 (pae metabolism in liver 4l juayy dal s
il

e T resistance to portal blood flow may develop from prehepatic,
intrahepatic, & posthepatic causes.

oz g 418 Qb Le (Lo snd JSYI LgiSlg ) ) a fiver J) o s«
Causes

e The dominant intrahepatic cause is cirrhosis, accounting for most
cases of portal hypertension.

eRare causes include
*Schistosomiasis

* massive fatty change

*diffuse granulomatous diseases

*diseases affecting the portal microcirculation, eg nodular
regenerative hyperplasia.

Portal hypertension in C results from:
¢ 43,k b portal hypertension Y 23 cirrhosis JI

(1) T resistance to portal flow at the level of the sinusoids &
compression of central veins by perivenular fibrosis & expanded
parenchymal nodules



PV < baall 504 ) PHT J S W slichanges Ul cirrhosis Jbe Wl
sinusoids become distorted+ compressed

Dl dBle) paline Jsm US55 fibrosis Ll ss s 08 ) CV 0l s (5855 Ll Saall
HV ' PV + SINUSOIDS (» liver <« a

(2) Anastomoses between the arterial & portal systems( HA +PV
/PV+HV ) in the fibrous bands by imposing arterial pressure on the
normally low-pressure portal venous system.

bl JS5 transmission e 7 )

from arterial HA ( where blood pressure is high ) to normally low
blood pressure in PV

PHT 4ssill Wb circulation

¢ 4 major clinical consequences of portal hypertension in the setting
of C are described next (Fig. 16-3), including:

(1) Ascites

(2) Portosystemic venous Shunts (varices)
Zuaa) J8) (s AY) GhL) b il ecs el 5o

(3) Splenomegaly

(4) Hepatic encephalopathy (see above).

F16-3: Some clinical
consequences of portal
hypertension in the setting of
cirrhosis.

#» The most important
manifestations are shown in
boldface type.




Ascites
dddiia ¢ Gl sliada eawds cccc peritoneal cavitye Jibu g Ll

e |s collection of excess fluid in the peritoneal cavity, becomes clinically
detectable when at least 500 mL have accumulated, but many liters
may collect & cause massive abdominal distention.

e It is generally a serous fluid having as much as 3 gm/dL of protein
(largely albumin), may contain scant number of mesothelial cells &
mononuclear leukocytes.

sae Serous

e Influx of neutrophils suggests secondary infection, whereas red cells
point to possible disseminated intraabdominal cancer.

O 1Y infection 4ilaa neutrophils 4 S 13 needle < fluid J) s Wl
A Al G ad) s hemorrhage < RBCs 2529 & Ju pinkish red 4y
sl

ad 4d S g ascetic fluid , pleural ,pericardial cavity () 43) dage dali <X

Its either trauma or malignancy

e With long-standing ascites, seepage of peritoneal fluid through
transdiaphragmatic lymphatics may produce hydrothorax, more often
on the right side.

J e i Seepage v (Sae ) [any Al gl b yi8 All gscites JI OIS 1A
sdie juastransdiaphragmatic lymphatics G: - (e abdominal cavity

Right hydrothorax

P Pathogenesis of ascites is complex, involving one or more of the
following mechanisms:

Y4HY+ ) agde S5 (e aal 8

(1) Sinusoidal hypertension (T hydrostatic pressure) alters Starling
forces & drives fluid into the space of Disse, which is then removed by



hepatic lymphatics; this movement of fluid is also promoted by
hypoalbuminemia.

ddhiay hydrostatic pressured! PHT J) 4aii sinusoids < daza 3l oA
sinusoids

lgd Ao axsi banall o & cirrhotic liver A portal area ¢» o> 7o b o
fluid in space of disse J! A= 752 blood (e 3 suall i 8 3

Then it will be removed by lymphatics
Ji8 3L glbumin J) 4 sacles [ymphatics ) &Y 13a

(2) Renal retention of sodium & water due to secondary
hyperaldosteronism.

sdic JS s & primary 058 (Ses hyperaldosteronism
increase secretion of aldosterone in adrenal cortex

secondary <« &aad renal retention of water + na J) &Yl Ly
hyperaldosteronism.

(3) Leakage of hepatic lymph into the peritoneal cavity:

** normal thoracic duct lymph flow approximates 1L/day.

venous ) s oaall Caadll 3L e~ 5 lymph S pesdy zplall AL
sl Caadd 1Y Cll et ja85 dm el 40aSH) (gla system

**With C, hepatic lymphatic flow may approach 20 L/day, exceeding
thoracic duct capacity.

Lo s Lgini 308l aai gla s S Yo J deasas lymph flow a0 oo PHT J 4
peritoneal J e TIRT —aalll Al venous circulation () WL &l juas a8
alaall ) K5 5 ascetic fluid J13a 5 ascites bl sladiul M sams cavity
2

**Hepatic lymph is rich in proteins & low in triglycerides, as reflected in
the protein-rich ascitic fluid.



Portosystemic Shunt
sla 4lll 5 ) shadl) gscites Jam 43) PHT o A g¥1 5 ) gladll

» With T portal venous pressure, bypasses develop wherever there is
porto-systemic anastomoses circulations share capillary beds.

pen Josil g Ly IS Al 5l gally Jaseall 33 Ll

&5 = ) systemic venous circulation
** Principal sites are:

(1) Veins within & around the rectum (manifest as hemorrhoids), &
although hemorrhoidal bleeding may occur, it is rarely massive or life
threatening.

S99 A g )9S5 7 ) &S 1Y) sla g anastomosis 4 (1sS: rectal veins <
sl gl oh L

Hemorrhoids : site of collaterals between portal and systemic
massive or life threatening. (58 (Saay iy 3 (5 gy puu gl Bl

(2) The retroperitoneum & the falciform ligament of the liver
(involving periumbilical & abdominal wall collaterals, which appear as

dilated subcutaneous veins extending outward from the umbilicus
(caput medusae) & an important clinical hallmark of portal
hypertension.

¢l& ) ca chest + abdomen e oS8 b Spider naevus (= LiSa
oe W8 o 3Y cirrhosis ¥ (& Caa g i)

\A}@_i}ui UAMM 4 ) dlo CJ\AJ\ ) EJMM dalaig LA‘“ )@_i:u Zo (caput medusae)
head Wlxe caput s medusae !sew L 8 AN () sl Gl 5

(3) The cardioesophageal junction

**(producing the much more important esophagogastric varices, F
4.3)



** that appear in about 65% of those with advanced cirrhosis of the
liver

** rupture of which cause massive hematemesis & death in about
half of cirrhotic patients.

cirrhosis « (mbadll i jall (i jeday g aa¥ly Hlad¥) la

JE e s s i M gz eso JN(Jse varices ke 3o b 131
& 35 4 9 Malena s stomach downwards <« xe 135 hematemesis
laa la 5 SN daaanngs 2l )Y cirrhosis @ Gnbadl i el Cual s

Splenomegaly
Jakl) adus
**Long-standing congestion may cause congestive splenomegaly.

7o b el S back pressing s ) An gl 3 g aall daraiay g5 ) juas Wl
T05 e bia s 30k 4 ga 4al o0 - portal vein J) ) spleen (o adha
S8 Y Mag Vo4 edis ad s Jadall adia,

**The degree of enlargement varies widely (usually <1Kg, Normal
spleen 150g).

**Massive splenomegaly may secondarily induce hypersplenism.

Hypersplenism : effect on circulating RBCs + WBCs +platelet



Jaundice & Cholestasis

** Jaundice is yellow discoloration of skin & sclerae (icterus), occurs
when serum bilirubin levels are elevated above 2.0 mg/dL (the normal
in the adult is<1.2 mg/dL).

**Cholestasis is defined as systemic retention of bilirubin &other
solutes eliminated in bile (bile salts & cholesterol).

Ll bile Gk oo e paldiy LAY LY bilirubin J) adi ) 13)
Cholestasis i Jaundice Lzew

Pathogenesis & Clinical Features of jaundice

In the normal adult the rate of bilirubin (B) production is equal to the
rates of hepatic uptake, conjugation, & biliary excretion. Jaundice
occurs (bilirubin levels may reach 30-40 mg/dL in severe disease) when
the equilibrium between bilirubin production & clearance is disturbed
by one or more of the following mechanisms:

aal AL B bilirubin J zW) 83l )

(1) increase production of bilirubin, Produce unconjugated
(2) decrease hepatic uptake, hyperbilirubinemia,

(3) Impaired conjugation,

(4) decrease hepatocellular excretion, & *Produce predominantly

(5) Impaired bile flow (both intrahepatic & | conjugated hyperbilirubinemia.
extrahepatic)

ASH Jal ¢l s bile OV s e 4 sraa llia S 13
obstructive jaundice o seunyas &

More than one mechanism may operate to |, which may produce
produce jaundice, especially in hepatitis conjugated & unconjugated
hyperbilirubinemia.

In general, however, one mechanism predominates.




Table 16-3. Main Causes of Jaundice

Predominantly Unconjugated
Hyperbilirubinemia

* Hemolytic anemias
*Ineffective erythropoiesis syndromes
(e.g., pernicious anemia, thalassemia)
*Physiologic jaundice of the newborn.

<ad b 4+ main/ common LY Jg)

* Diffuse hepatocellular disease (e.g., viral
or drug-induced hepatitis, cirrhosis) which
is common

*Resorption of blood from internal
hemorrhage (e.g., GIT bleeding,
hematomas)

* Reduced hepatic uptake,

*Drug interference with membrane carrier
systems

*Impaired bilirubin conjugation, Excess
production of bilirubin

Predominantly Conjugated
Hyperbilirubinemia:

* Hepatocellular damage or toxicity (e.g.,
viral or drug-induced hepatitis,
total parenteral nutrition, systemic
infection)
dn (55 5 g ge ALl (cla 4y

*Impaired intra- or extra-hepatic bile flow
can be corrected surgically ( obstructive
jaundice )

common ¥ Jy
*Decreased hepatocellular excretion,
*Deficiency in canalicular membrane
transporters,
*Drug-induced canalicular membrane
dysfunction (e.g., oral contraceptives,
cycloporine)
* Inflammatory destruction of intrahepatic
bile ducts (e.g., primary biliary cirrhosis,
primary sclerosing cholangitis, graft-versus-
host disease, liver transplantation).




e Of the various causes of jaundice listed in Table 16-3, the most
common are

(1) hepatitis,
(2) obstruction to the flow of bile, &
(3) hemolytic anemia.

**Because the hepatic machinery for conjugating & excreting bilirubin
does not fully mature until about 2 weeks of age, almost every
newborn develops transient & mild unconjugated hyperbilirubinemia,
termed neonatal jaundice or physiologic jaundice of the newborn.

hepatic machinery for conjugating & zail (ne sualy 2l 6l 30Y 5 2ay
Al gl b at a7 5 3150 JS A A AaS excreting

Al gla e Juliil) e aeliy 138 a8Y eelll Jahll | gia jay Cilgal) clia (lice

**Jaundice may result from inborn errors of metabolisms, including:

1) Gilbert syndrome

*is a relatively common, benign, condition presenting as mild,
fluctuating unconjugated hyperbilirubinemia.

*The primary cause is decrease hepatic levels glucuronosyltransferase.

*Affecting up to 7% of the population, the hyperbilirubinemia may go
undiscovered (asymptomatic ) for years & does not have associated
morbidity.

CadiSs Le Dbl (Sae dails Ao s
2) Dubin-Johnson syndrome

* results from an autosomal recessive defect in the transport protein
responsible for hepatocellular excretion of bilirubin glucuronides
across the canalicular membrane.

*These patients exhibit conjugated hyperbilirubinemia.




*Other than having hepatomegaly, patients are otherwise without
functional problems.

Obstructive cholestasis

P Results from:-

(1) impaired bile flow due to hepatocellular dysfunction or
(2) biliary obstruction (intrahepatic or extrahepatic)

*may present as

1-Jaundice, however, sometimes

2- Pruritus is the presenting symptom, presumably related to the
elevation in plasma bile acids & their deposition in peripheral tissues,

particularly skin.

3- Skin xanthomas (focal accumulations of cholesterol) sometimes
appear the result of hyperlipidemia & impaired excretion of
cholesterol.

Alall st (J gyt S el
*Obstructive cholestasis other manifestations relate to:

4- intestinal malabsorption, including inadequate absorption of the fat-
soluble vitamins A, D, & K.

400l 3 el aliatial & gu
** Obstructive cholestasis characteristic laboratory finding is

1- elevated serum alkaline phosphatase, an enzyme present in bile
duct epithelium & in the canalicular membrane of H.



(An isozyme is normally present in many other tissues such as bone,
therefore, the increase levels must be verified as being hepatic in

origin).

dae (il o sal S [sozyme

AU e Vg alaall (g 58 131 el (s GRS a3 sl il i 13
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Extrahepatic biliary obstruction

Intrahepatic cholestasis

caused by both

(1) diseases of the intrahepatic
biliary tree or

(2) hepatocellular secretory
failure

is frequently amenable to surgical

alleviation
7 A gl jaall el il dlansy) S 13
Lal s 4adle (S sale asl

which cannot be benefited by

surgery (short of transplantation),

& the patient's condition may be

worsened by an operative

procedure.

YAl Jaby dlawsy) & o le e
Al g s 280 Jai a3 W) iy

jaundice & cholestasis.

Kaall Alaal) e 3035

Thus, there is urgency in making a correct diagnosis of the cause of

3y LS (Kaa o Y (Al ol Sandal g 43Y agin (5 age lan lan S (lic




Zad g il
Causes

* The most common primary liver infection is viral hepatitis.
* Less common is a condition called autoimmune hepatitis.
2SN aaleS quto Abs OsSs puall e lic Al Lo gl JBY)
*Systemic viral infections that can involve the liver include
(1) Infectious mononucleosis (Epstein-Barr virus);

(2) Cytomegalovirus or herpesvirus infections, particularly in the
newborn or immunosuppressed; &

(3) Yellow fever, which has been a major & serious cause of hepatitis in
tropical countries.

g3 s b 8 33 g ge g U saal) Bk e JEiE Al duan sl s o) jiall (aald)
o la 75 9 et o) A8l sl g o) a3V Sl JHE 6 Llle 5 AL il Cals
oa el s Jlan) ) 25

* The term viral hepatitis is reserved for infection of the liver caused
by a small group of viruses having a particular affinity for the liver.

Oe Sab e 38 L G e Say L Lsldyiral hepatitis os (Saiy Wl
28] i L) (1 ) A L) Sl g ) (e de ganae
*The etiologic agents of viral hepatitis are hepatitis viruses A (HAV), B

(HBV), C (HCV), D (HDV), & E (HEV). Table 16-4 summarizes some of the
features of the hepatitis viruses.

* Because other infectious or noninfectious(alcohol ,drugs , toxins )
causes, can lead to essentially identical syndromes, serologic studies
are critical for the diagnosis of viral hepatitis & identification of virus

types.



48 a4 5% viral or noninfectious(ss AAS a hepatitis ey Wl (2
history and serological examination by taking biopsy

1) Gliie 5 ¥ Yyviral & 13 e lic a« serological examination J) o)
virus J g s b =i viral <ailS
Clinical Features & Outcomes of Viral Hepatitis

**The clinical syndromes which may develop after exposure to
hepatitis viruses include:

0. MiNledadal o4 p Lol 85 daga
1* Asymptomatic acute infection: serologic evidence only
A4S a8 serologic s 13 e jalad) e (6 sSAN ae
2* Acute hepatitis: with/without jaundice
Aadl Al alel)
3* Chronic hepatitis: with/without progression to cirrhosis
(R (o9 lgdll
4* Chronic carrier state: asymptomatic
ol aldyy (Kan g alesy G did Cliay Y iy yall

5*Fulminant hepatitis (the most sever ) : submassive to massive
hepatic necrosis with acute liver failure

Al Jd e At o AT a6 IS B ) gmy WS LDIA et ) g5 pad gl
Al

**HAV, HCV, & HEV do not generate a carrier state.
**HAV & HEV infections do not progress to chronic hepatitis.

3 a5 W) a5 adig 7 5 % acute attack sla



Morphologic features of acute & chronic viral hepatitis are listed in
Table 16-5. Examples are presented in F16-10 & 16- 11.

**The morphologic changes in acute & chronic viral hepatitis are
shared among the hepatotropic viruses & can be mimicked by drug
reactions.

serological studies <« ¥ i Haanh Lo LiSa 5 lalis 4

Gl gl G Agliie 5 e el 5 Al G 4glita 5SS Morphologic features
Sy ey dla e g yellow fever + EPV mononucleosis + CMV ) 4l
drugs i pualb b Gl jiad xe 4L

** With acute hepatitis:
* there is ballooning degeneration of H.
OAW (o) AAdiie Hual )
* An inconstant finding is cholestasis.
A Jala ¢l jaall salall aad
*Fatty change is mild & is unusual except with HCV infection.
** Whether acute or chronic,

*HBV infection may generate "ground-glass" H (F16-12): a finely
granular, eosinophilic cytoplasm shown by EM to contain massive
guantities of HBsAg ( hepatitis surface Ag ) in the form of spheres &
tubules.

*Other HBV-infected H may have "sanded" nuclei, resulting from
abundant intranuclear HBcAg ( hepatitis core Ag) .

J s> oS ) "ground-glass”" sekae haid cytoplasm < St Ll b S
dla ) sanded" nuclei" Lt s nucleus




** Two patterns of hepatocyte death are seen:

aele S 55 (i e aadle

(1) Cytolysis from cell membranes rupture leads to "dropped out”
necrotic cells with collapse of the sinusoidal collagen reticulin
framework where the cells have disappeared; scavenger macrophage
and inflammatory cells aggregates mark sites of dropout.

oo i cee (ool JSE Ll AAl) A cco AN | gm S Juiag s il 1 JSMaY)
Leaa L (Lot = 5 b ) AAa sy o 5Y 5 s A

Macrophage should come to site and remove necrotic cells
4 43 Aodle elany L ala 5a ) Aleal) Mgl L sla
cell death + inflammatory reaction

(1) Apoptosis, apoptotic H is shrink, intensely eosinophilic, & have
fragmented nuclei; & effector T cells present in the immediate
vicinity.
Apoptotic H are phagocytosed within hours by macrophages & hence
may be difficult to find despite extensive ongoing apoptosis of H.
dau) g3 anall (he LB Cilebu JOA J1 35 WY biopsy @ Ledsdi W) ol sla
phagocyte

Cad L esaal) lSa Wi g i 3 ) pea o (i g8 S




*Bridging necrosis connecting portal-to-portal, central-to central, or
portal-to-central regions of adjacent lobules, signifying a more severe
form of acute hepatitis.

;48 ()5S 28 hepatitis J)
scattered necrosis, portal ,periportal , interface
very sever hepatitis 4 43 cllyy (5 jun HAT 438 IS

** H swelling, necrosis, & regeneration produce compression of the
vascular sinusoids & loss of the normal radial array of the parenchyma
(lobular disarray).

S5 aelS U538 Gy i LA (055 a3 L iy WA Flaml I sl il el gyl
2o A g 8l wssy s compression of the vascular sinusoids !
(lobular disarray) o s« normal structure

**Inflammation is prominent in acute hepatitis. The portal tracts are
infiltrated with a mixed inflammatory cells, which may spill over into
the parenchyma to cause necrosis of periportal hepatocytes (interface
hepatitis)

5ol dahidl (yardy g ey Spill (2 portal tract <« inflammation <aie
(o W 4glss Interface hepatitis (s s

PT + area situated near to it ( adjacent hepatocyte ) (periportal)

piecemeal L periphery of hepatic lobule J) e necrosis Jexs
Ledl yhal (o Joal) dalad aual dlee 40l necrosis

** Kupffer cells undergo hypertrophy & hyperplasia, & are laden with
lipofuscin pigment caused by phagocytosis of H debris.7

**Finally, bile duct epithelium may become reactive & even proliferate,
particularly in cases of HCV hepatitis, forming poorly defined ductular
structures in the midst of the portal tract inflammation.

** Bile duct destruction, does not occur.



reactive = (¥l Saxwiral hepatitis U & bile duct <« &asy 13k
HCV s & 4ala g proliferation 4 suay (L) Gany
ductular proliferation lexews Al sla 4

Al GaAl g liver @ e e daic 1315 S0 g L Ala Sl gla SN L Y 5 o dega
A4 yhay Lol 5 Ly 35 s ) 40l daa 23 65 5 43k =385 Wl final diagnosis J biopsy
4 Hhall & sl 5 s dend Jay Hlle e sia) 44kl gla 5 needle biopsy
ashidll )aa% IVER HISTOLOGY Ueasdl jpalall i gl aadins Al standard
pl ias adle b lan ga i pall adl Sl
You rapidly pass the needle when the patient inspire air
sl O 5Ss asll

Jeni needle liver biopsy

** The histologic features of chronic hepatitis range from exceedingly
mild to severe.

**Scattered H necrosis throughout the lobule may occur in all forms of
chronic hepatitis.

**Continued periportal necrosis (piece-meal necrosis) & bridging
necrosis are harbingers of progressive liver damage.
oid PT o liay ) slae (58 Jas 1 lobule d daa Al Glilall Sasy Al
periportal

(piece-meal necrosis) & L& liver damage J » &l 1% Harbingers
bridging necrosis

aawa () &< scattered necrosis J) oY)

** In the mildest forms, significant inflammation is limited to portal
tracts & consists of lymphocytes, macrophages, occasional plasma
cells, & rare neutrophils or eosinophils.

** Lymphoid aggregates in the portal tract are often seen in HCV
infection.



**Liver architecture is usually well preserved.
0sS Sbcirrhosis J blaa g e ailing 43 Wadiaa J) 0 Y liver JV aladl JS3¢l)
Liver architecture Is completely destroyed

» The hallmark of serious liver damage is the deposition of fibrous
tissue

cad b Jal&il) 99F ¢ g b

i e LIS
(1) At first, there is only portal tracts fibrosis
portal fibrosis <« inflammation e Jba b dskidl Gu fibrosis was 7 )
(2) but with time periportal fibrosis occurs,&
s b di Jobule ) dals sk z 5 el s e ae
(3) followed by bridging fibrosis.

(4) Continued loss of hepatocytes & fibrosis results in C, with large,
irregular nodules separated by broad scars {macronodular cirrhosis
(F16-13)}.

**|s a syndrome of mild or severe chronic hepatitis, which responds
dramatically to immunosuppressive therapy.

**H it is indistinguishable from chronic viral hepatitis.

oe s Il (S Y viral hepatitis (< needle biopsy s | 43l <o =i 2 3y
$9¢ biopsy J! Garb e b L)) g8 d Ly caS b gutoimmune

Serological exclusion the viral cause +



**Features:

* Absence of serologic markers of a viral infection,

* Female predominance (70%)

Jia daall Vo adling

* Elevated (>2.5 g/dL), serum IgG ( because it is autoimmune disease )

* High titers of autoantibodies in 80% of cases {most patients have
circulating antinuclear Abs, anti-smooth muscle Abs, liver kidney
microsomal Ab, & anti-soluble liver/pancreas Ag}.

oAl \gale aaindy L g Ak aa) ALAN) gl

These Abs can be detected by immunofluorescence or enzyme-linked
immunosorbent assays.

** The main effectors of cell damage in autoimmune hepatitis are
CD4+ helper cells.

** Presence of other autoimmune diseases is seen in up to 60% of
patients, like RA, UC, thyroiditis, Sjogren syndrome

autoimmune sdie (s e ) WS gqutoimmune gastritis o WSa Wl
RA ,UC ,autoimmune ¢ ol oad S e e )52 disease
358 (o sSW g hepatitis,,,,

** The overall risk of C, the main cause of death, is 5%.

ey 4l Jlisl (Sl Cirrhosis 2 autoimmune hepatitis < 3l 51 Cuus aa]
HBV / HCV (= &l (s C



The liver is the major drug metabolizing & detoxifying organ in the
body, thus, it is subjected to injury from an enormous therapeutic &
environmental chemicals.

J a5 el (pe il 33ed (m e g8 amelly dvand) JUad e J s s 250 430 Ly
Al J\)Aj\j

**Injury may result :
(1) From direct toxicity,
J5aSl) Jlia cpuenl 5280 5 5l alas (5583 Jalall
(2) Hepatic conversion of a xenobiotic to an active toxin, or be
Jixd s 33 A xenobiotic (& (b alall J gy

(3) Produced by immune mechanisms, usually by the drug, or a
metabolite acting as a hapten to convert a cellular protein into an
immunogen.

s Adsadp S L3A) 3 e g0 by (5 0 e 22y 43ad metabolites ) DRUG J)
immunological reaction 0S8 Y s254elia immunogen 33l

V¥V A diagnosis of drug-induced liver disease may be made on

(1) the basis of an association of liver damage following drug
administration &, it is hoped, recovery on removal of the drug, with

(2) exclusion of other potential causes.
Wia 55 )99 23 g9 el 4d) ale Db jo g Gl yay pall 1) 99T At i) gu as
a5 13 Jal e liver damage oV ) Gl s 1sall 138 56 508 e J saliausd
doaphall ailla D) Al a0 55l 138 e
viruses J) Aali 5 5 A Gl Jldial aeigil Sl &Y

** Exposure to a toxin or therapeutic agent should always be included
in the differential diagnosis of any form of liver disease.



** By far, the most important agent that produces toxic liver injury is
alcohol.

any complaint from the 3 injury or inflammation s (= e ) &lal 1
drugs ,alcohol, : <l laais 3Y differential diagnosis J) a3 W fiver

viruses

**Excessive ethanol consumption causes more than 60% of chronic
liver disease in the West & accounts for 50% of deaths due to C.

** More than 10 million Americans are alcoholics; & in USA,

** Alcohol abuse: is the 5 th leading cause of death ((after IHD
(ischemic heart disease ), Cancer, CVA (cerebrovascular accident , &
COPD))

** it causes 100,000 to 200,000 deaths annually. Of these deaths,
20,000 are attributable directly to end-stage cirrhosis; many more are
the result of automobile accidents (Road Traffic Accidents, RTA).

**The 3 distinctive, albeit overlapping forms, collectively referred to as
alcoholic liver disease (F16-14) are:

A sasl) Al cal sl

1. Hepatic steatosis 2. Alcoholic hepatitis | 3. Cirrhosis.
(fatty liver), xS Al gl

90% to 100% of heavy | 10% to 35% 8% to 20% of chronic
drinkers gl alcoholics




F16-14- Alcoholic Tiver disease. The interrelationships among
hepatic steatosis, hepatitis, & cirrhosis are shown, along with a
depiction of key morphologic features at the microscopic level.
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**After even moderate intake of alcohol >>> microvesicular lipid
droplets accumulate in H.



**With chronic intake of alcohol, lipid accumulates becomes
macrovesicular puching the nucleus of the hepatocyte to one side
filling the whole of hepatocyte

** initially centrilobular

i.S 43Y central vein J) (s> central part of the lobule 4ikia lay e
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** but in severe cases it may involve the entire lobule (F16-15 & 5.4).

**Grossly, the liver is large (<4-6 kg, Normal 1.5Kg), soft, yellow, &
greasy.

because of deposition of lipids Jlesil) 4eaa Cilaual 4Aay ) 2oay
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** The fatty change is completely reversible if there is abstention from
further alcohol intake.
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upper right « a5 ssass capsule e strech s 7 ) AWl gl bk
abdomen

(2) Alcoholic Hepatitis:
This is characterized by:

**Hepatocyte Swelling & Necrosis: Single or scattered foci of H
undergo balloon swelling {resulting from accumulation of fat, water &
proteins that normally are exported} & necrosis.

JSE e oS5 hepatocyte J) sl ) sas s ) cam il (o) 40l Li&a
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**Mallory Bodies. Scattered H accumulate tangled skeins of
intermediate filaments, visible as eosinophilic cytoplasmic inclusions
in degenerating H (F16-16), which are a characteristic but not specific
feature of alcoholic liver disease, because they are also seen in PBC
(primary billiary cirrhosis) , hepatocellular tumors, Wilson disease, &
chronic cholestatic syndromes.

degenerating A~ LA
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**Neutrophil Infiltration. Neutrophils infiltrate the lobule &
accumulate around degenerating H, particularly those containing
Mallory bodies.

Lymphocytes & macrophages also enter portal tracts & spill into the
parenchyma.

necrosis of s o 4l A&y dead hepatocyte J! ¢l s> neutrophils e
Lymphocytes & macrophages >+ (2= acute stage <« 2 liver cell
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periportal

** Fibrosis.

*Alcoholic hepatitis is almost always accompanied by a brisk
sinusoidal & perivenular fibrosis

s 989 wad Brisk

*occasionally periportal fibrosis may predominate, particularly with
repeated bouts of heavy alcohol intake.

Al 4 Occasionally
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**In some cases there is cholestasis & mild deposition of hemosiderin

(iron) in hepatocytes & Kupffer cells.

**Grossly, the liver is mottled red with bile-stained areas

(3) Alcoholic Cirrhosis.
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**This is the final & irreversible form of alcoholic liver disease
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** usually develops slowly; {but may develop more rapidly, within 1 to
2 years, in the setting of alcoholic hepatitis}.

**At first the C

**Within years

liver is yellow-tan, fatty

058 el o 1Y) Al all
fatty gam 4 J) 3Y Y yellow
infiltration

it is transformed into a brown,

nonfatty

enlarged, usually weighing
over 2 kg.

shrunken liver, weighing less

than 1 kg.
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P Initially Within years
the developing fibrous septa are | fibrous septa become more

delicate & extend through extensive
sinusoids from central vein to more mature
portal regions as well as from more collagenous

portal tract to portal tract.
( bridging fibrosis )

V Regenerative activity of entrapped parenchymal hepatocytes
generates (micronodular C vs. the macronodular C described for viral
hepatitis),

e b gl = H g S5~ ) fibrosis « Aalaall LA fibrosis J) sla 0 5SE o o
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*but The nodularity eventually becomes more prominent; scattered

larger nodules create a "hobnail" appearance on the surface of the
liver

zoaid irregular + large gl <l 5 (Sly micronodule JS& e T
mixed micro +macronodular
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*eventually, the Cis converted into a mixed micronodular &
macronodular pattern .

*Bile stasis often develops; Mallory bodies are only rarely evident at
this stage.

mallory bodies s fatty changes J! J&is shrinkage 48 syay =ld S
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*Thus, end-stage alcoholic cirrhosis eventually comes to resemble,
both macroscopically & microscopically, the cirrhosis developing from
viral, autoimmune hepatitis and other causes.
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* Short-term ingestion of as much as 80 gm of ethanol per day (8
beers) produces mild, reversible hepatic fatty liver.

*Chronic intake of 60 gm/day is considered a borderline risk for severe
injury.

a8l e sy i Borderline

sever injury J) & sasd salall 3 jladl) 8] jitay 40l gla 34

*Women seem to be more susceptible to hepatic injury than are men.
008 il sl i ol s sy e SS) Jeasll i e A sl

no body knows

* Binge (party) drinking causes more liver injury (note that beer binge
drinking is, unfortunately, the preferred modality of drinking in college
student parties)
5 e il gl 3 5aSl) (850 ClaaS 30k e e el CiBli 3 il
laa pad 05S i W1 oda 8 JsaS)l Ll 5 Binge (party) drinking s sews 134 5

It will cause more liver injury



* Steatosis & alcoholic hepatitis may develop independently, & thus,
they do not necessarily represent a continuum of changes.

There is an inconstant relationship between hepatic steatosis &
alcoholic hepatitis as precursors to cirrhosis, which may develop
without antecedent evidence of steatosis or alcoholic hepatitis!
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* In the absence of a clear understanding of the pathogenetic factors
influencing liver damage, no "safe" upper limit for alcohol
consumption can be proposed.

Kar ¥ Ml liver e il L pathogenic factor s sé < =iy Lo L Ll 4 Loy
el hilaa st T Vgae £ ail dllay 508 aa le Sirg el e aa sllac
damage

The causes of Hepatocellular steatosis results from:

(1) the shunting of normal substrates away from catabolism & toward
lipid biosynthesis,

(2) Impaired assembly & secretion of lipoproteins; &

(3) increase peripheral catabolism of fat.

* The causes of alcoholic hepatitis are uncertain,
QiYL il dage (3ila Ue g Janally juay o b

but the following alterations caused by alcohol are important:

(1) Acetaldehyde (the major intermediate metabolite of alcohol en
route to acetate production) induces lipid peroxidation &



acetaldehyde-protein adduct formation, which may disrupt
cytoskeletal & membrane function,

(2) Alcohol directly affects microtubule organization (as illustrated by
the detection of Mallory's hyaline), mitochondrial function, &
membrane fluidity,

(3)
**ROS are generated

*during oxidation of ethanol by the microsomal ethanol oxidizing
system

* in addition, the ROS are also produced by neutrophils, which infiltrate
areas of H necrosis.

>>>These ROS reacts with membranes & proteins.

>>>The ROS are the main stimuli for the production of cytokines in
alcoholic liver disease (TNF, IL-6, IL-8, & IL-18)

** This abnormal cytokine regulation is a major feature of alcoholic
hepatitis & alcoholic liver disease in general, & the TNF is considered
to be the main effector of injury.

***Concurrent viral hepatitis, particularly hepatitis C, is a major
accelerater of liver disease in alcoholics, prevalence of hepatitis C in
individuals with alcoholic disease is about 30%.’

— cwal 13l excessive intake of alcohol sdieaaly A=y ol 31 Concurrent
viral hepatitis
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P Clinically,
**Hepatic steatosis give rise to hepatomegaly

stretching on capsule s o M Calaal day )l M aSIL it jomy ~ )
pain on upper right w5

**|t is estimated that 15 to 20 years of excessive drinking are necessary
to develop alcoholic hepatitis, which appear relatively acutely, usually
after a bout of heavy drinking.

alcoholic UJS.UL;\AJdJJ‘)mJlAz\_u.nY~ d\o uyudjasu)ﬁh\)\d\ﬂu\‘)ds:\
hepatitis

**The outlook is unpredictable; each bout of hepatitis carries about a
10% to 20% risk of death.

Jead JsaS (e attack JSs alcoholic hepatitis J 4wl Cag yza e Juiosall
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**With repeated bouts, C appears in about 1/3 of patients within a
few years; alcoholic hepatitis may be superimposed on C

J Y2 2 hapatitis 5 J =Sl a5 13 (e g0 2 0 20y S35 fatty change J) 2
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develope C

Treatment

**With proper nutrition & total cessation of alcohol consumption,
alcoholic hepatitis may clear slowly, however, in some the hepatitis
may persists despite abstinence & progresses to C.
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**The most important aspect of treatment is abstinence from alcohol
immediately + completely

**Alcoholic C manifestations are similar to other forms of C, presented
earlier, including complications of portal hypertension (varices) or
hepatic encephalopathy .

ides ypa C g snse b Wl LSO L Jia € J) gl e
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**Finally, C may be clinically silent, discovered only at autopsy or

when stress such as infection or trauma tips the balance toward
hepatic insufficiency.
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** In the end-stage alcoholic, the immediate causes of death are
(1) LF
ASIL ac

(2) Massive GIT hemorrhage from rapture dilated lower esophageal
varices

acute LF J @asms 2S) e Jaod J) o Wl dla <<<

o4y galieY) hypovolemic shock (& 2 2l cay 3l i) ) <<<
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(3) an intercurrent Infection
(4) Hepatorenal syndrome after a bout of alcoholic hepatitis
QI aal (0% aSIL dac

(= S b heavy dose of alcohol 23 525 alcoholic hepatitis edie aal g S
Hepatorenal syndrome (s« < s« L hepatitis J!

(5) Liver cell ca (3%-6% of cases).
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** Common condition that may present as a mild reaction or, much

more seriously, as acute LF.

JiE Jels ) Cags Jels

**A large number of drugs & chemicals can produce liver injury (Table

16-6).

** Drug reactions may be classified as predictable (intrinsic) reactions
or unpredictable (idiosyncratic) ones.

Predictable drug reactions

Unpredictable reactions

may occur in anyone who
accumulates a sufficient dose.
ol yidl ) gall b 3a) sl g Mia b sia
& sia o damage s 4l sh

**depend on idiosyncrasies of the
host, particularly the host's
propensity to mount an immune
response to the antigenic
stimulus, & the rate at which the
host metabolizes the agent.
dggd}gé\_'\\ &8 giall (pe Gl )93 3 g3 3al

=i sever damage

idiosyncrasies

**The injury may be immediate
or take weeks to months to
develop.




** Rule: Drug-induced chronic hepatitis is histologically & clinically
indistinguishable from chronic viral hepatitis or autoimmune hepatitis,
& hence serologic markers of viral infection are critical for making the
distinction.
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** Among the hepatotoxic ** Examples of drugs that can
agents, predictable drug reactions | cause idiosyncratic reactions
are ascribed to include

b 2SN s a5 N Jal sl i e O
damage to liver Jexd gl a8 5

*acetaminophen (Paracetamol) | *chlorpromazine

BIEN LA ELKEN QK] * halothane anesthetic (which
*tetracycline can cause a fatal immune-
*antineoplastic agents mediated hepatitis)

Oda ) z Jaziioss GJ\ il zala
*Amanita phalloides toxin= * sulfonamides

mushroom toxins * amethyldopa
*carbon tetrachloride (CCl4). * allopurinol .
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**The mechanism of liver injury may be:

1)direct toxic damage to hepatocytes (e.g., acetaminophen, CCl4, &
mushroom toxins)

2) but also involves a variable combination of toxicity & inflammation
with immune-mediated hepatocyte destruction.

** Depending on the drug, the patterns of drug-induced liver injury
may include one or more of the following:

Sl 5 de 6 e lalaiel

Steatosis/ steatohepatitis/ hepatocellular necrosis/ cholestasis/
fibrosis/ & vascular lesions.

** Among drugs that may cause acute liver failure are acetaminophen,
halothane, anti TB drugs (rifampin, isoniazid ), antidepressant
monoamine oxidase inhibitors, CCl4 & Amanita phalloides toxin
poisoning.

** 46% of cases of acute LF caused by acetaminophen intoxication, &
60% of these are accidental overdosage.

» With massive H necrosis the entire liver is involved, & M, complete
destruction of H leaves only a collapsed reticulin framework &
preserved portal tracts, with surprisingly little inflammatory reaction.
However, with survival for several days there is a massive influx of
inflammatory cells to begin the clean-up process.

Patient survival for more than a week permits regeneration of
surviving H, & if the parenchymal framework is preserved,
regeneration is complete & normal liver architecture is restored. More
massive destruction regeneration yield C.



The most common metabolic liver disease is:
(1)nonalcoholic fatty liver disease (NAFLD),

other metabolic diseases attributable to inborn errors of metabolism
include:

(2) hemochromatosis (3) Wilson disease (4) al -antitrypsin deficiency.
Nonalcoholic Fatty Liver Disease

** NAFLD is a common condition, which was first recognized in 1980. It
is a condition in which fatty liver & liver disease develop in individuals
who do not drink alcohol.

**|t may present as
(1) steatosis or as

(I1) nonalcoholic steatohepatitis (NASH) similar to alcoholic hepatitis &
involves H destruction, inflammation with neutrophils & mononuclear
cells, & progressive pericellular fibrosis.

Tl A ()5S (as) sl A il 5 pa ) il g anil 2 gl

**NAFLD(nonalcoholic liver disease ) & NASH are most consistently
associated with:

pgra 33 g 9o SOl (gla (G oSy Jiay
1- Insulin resistance.
4l ySiia Y o) aal
Other key associated variables are:
2- Type 2 diabetes (or family history)
3- Obesity (BMI >25 kg/m2 in Asians)



4- Dyslipidemia (hypertriglyceridemia, low high-density lipoprotein Ch,
high low-density lipoprotein Ch)

lipids <« <l gd5 (g
Inherited Diseases: Hereditary Hemochromatosis (HH)

** Normal adults total body iron pool is 2 to 6 gm, about 0.5 gm is
stored in the liver.

** In HH, the total body iron may exceed 50 gm, over 1/3 of which is in
the liver!

** HH is an autosomal recessive disease of adult onset {first appear in
the 5 th to 6 th decades} caused by

» mutations in the HFE gene, leading to

P increase intestinal absorption of dietary iron, net 0.5 to 1.0 gm/year
iron accumulation &

P deposition in different organs such as liver, pancreas, & skin +
heart .

** Fully developed HH show cirrhosis {100% of cases}, DM & skin
pigmentation (80% in each = Bronze Diabetes).
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** Acquired forms of iron accumulation from known sources called
Hemosiderosis or secondary iron overload, e.g.,

4 g pme bl daall aeathy o8 A1y g Alall
*multiple transfusions
blood transfusions Jez: Juas s sickle cell anemia oic aal g Slia

* ineffective erythropoiesis {Sideroblastic anemia & B-thalassemia}



*jron intake {Bantu siderosis}.
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** In HH, there is deposition of hemosiderin in the following organs (in
decreasing order of severity):

*liver >>> with C {see below}
Oz L lal -

*pancreas >>> {with diffused interstitial fibrosis & parenchymal
atrophy & consequent DM}

*myocardium >>> {Cardiomyopathy}
*pituitary, adrenal, thyroid & parathyroid glands, joints

*skin {pigmentation, partially due to:

1) hemosiderin deposition in dermal macrophages

2) from increase epidermal melanin production

>>> both renders the skin slategray, hence the term Bronze
Diabetes}.

**In the liver

* first, there is golden-yellow hemosiderin granules in the cytoplasm of
periportal H which stain blue with the Prussian blue, stain .

G 4aai hemosiderin ) sl (ase HleaY Al dava

*Eventually, with increase iron load, there is progressive involvement

of the rest of the lobule, bile duct epithelium & Kupffer cell.

#L 5 REST OF THE LOBULE Jadii o (VI xiai o3 PTGl sn (L dakaially i 33
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#lron is a direct hepatotoxin, & inflammation is characteristically
absent (NO inflammation in homochromatosis ).

Al) LAY jdilia abe Laal)

Fibrosis develop slowly, leading ultimately to cirrhosis.

» Pathogenesis:

S T sy Ha as
Excessive iron is directly toxic to tissues by the following mechanisms:
(1) Lipid peroxidation by iron-catalyzed free-radical reactions
(2) Stimulation of collagen formation, &

(3) Direct interactions of iron with DNA. If it does not lead to death of
the cell, it will lead to mutation

Iron actions may be reversible, with the exception of nonlethal DNA
damage.
LA & gal (520 ) 4l 13 DNA @ (obanll ASEL L reversible (5SS a8
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» Clinically:
* males predominate (M/F ratio of 5to 7: 1)

*patients usually present with classic clinical triad of cirrhosis(100%)
with hepatomegaly, DM, skin pigmentation(80%).

**Death may result from
*cirrhosis

*hepatocellular carcinoma
ilghas i Ele 13

* or cardiac disease.
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(cardiomyopathy )

Treatment of iron overload {phlebotomy & the use of iron chelators)
does not remove the risk for development of hepatocellular ca (a 200-
fold higher than normal) because of the iron induced oxidative (non
lethal )Jdamage of DNA.
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**HH can be diagnosed early, before irreversible tissue damage has
occurred.
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Wilson Disease

** An autosomal recessive disorder of copper metabolism,
characterized by :

*the accumulation of toxic levels of copper in many tissues & organs,
principally the liver, brain, & eye.

** The responsible genetic defect is a mutation in ATP7B.
** Incidence 1: 30,000; much less common than HH.
4 0a Jimy Incidence
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** Normal copper physiology involves
(1) absorption of ingested copper (2-5 mg/day);
(2) plasma transport in complex with albumin;
AL Shays albumin J) e st

(3) hepatocellular uptake, followed by incorporation into an a2 -
globulin to form ceruloplasmin

LS LAY ok g

(4) secretion of ceruloplasmin into plasma, where it accounts for 90%
to 95% of plasma copper;

(5) hepatic uptake of desialylated, senescent ceruloplasmin from the
plasma, followed by lysosomal degradation & secretion of free copper
into bile.

lgivall Luladll desialylated, senescent
**In Wilson disease, defective function of ATP7B inhibit the:
(1) secretion of ceruloplasmin into the plasma (Step 4 above) &

(1) excretion of copper into bile (Step 5), which is the primary route for
copper elimination from the body,

resulting in increase copper accumulation in the liver, causing toxic
liver injury by:

(1) Promoting the formation of FR,
(2) Binding to sulfhydryl groups of cellular proteins, &
(3) Displacing other metals in hepatic metalloenzymes.

* In addition to the liver damage, usually, by the age of 5 years, copper
that is not ceruloplasmin bound spills over into the circulation, causing
pathologic changes to other sites(not only to liver ).



** The hepatic changes range from minor to massive damage, include
fatty change, acute hepatitis, or chronic hepatitis {resembles chronic
hepatitis of viral, drug, or alcoholic origin}, progressing to cirrhosis.
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**Excess copper deposition can be demonstrated by special stains (eg
rhodanine stain for copper, orcein stain for copper-associated protein).

4waS (o pls e special stain 4l gu 5 section from liver Laal 13l sl
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**Because copper also accumulates in chronic obstructive cholestasis,
& because histology cannot reliably distinguish Wilson disease from
viral- & drug-induced hepatitis, demonstration of hepatic copper
content in excess of 250 pg/gm dry weights is most helpful for making
a diagnosis.
chronic <Ylss 4d gy Hass gulail) a3y ¢ il age AST g allaning) Al g Camaa Jalad
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V¥V The biochemical diagnosis of Wilson disease is based on a:
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1-Decrease serum ceruloplasmin,
2-Increase hepatic copper content, &

3- increase urinary excretion of copper.

** All patients show eye lesions called Kayser-Fleischer rings (green to
brown deposits of copper in Descemet membrane in the limbus of the
cornea).
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**In the brain, toxic injury primarily affects the putamen of the basal
ganglia, which demonstrates atrophy & cavitation.
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Hence the alternative designation of this disease as hepatolenticular
degeneration= wilson disease .

C sz WSk Leladll xeaty u= hepato
Enticular= accumulation of copper putamen of the basal ganglia
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** Early recognition & long-term copper chelation therapy (as with D-
penicillamine) have dramatically altered the usual progressive downhill
course of the disease.
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ol -Antitrypsin (AAT) Deficiency

** AAT deficiency is an autosomal recessive disorder marked by
abnormally low serum levels of AAT protease inhibitor mainly
produced by neutrophils .

HH + wilson + AAT = autosomal recessive nottttt dominant

** The major function of AAT is the inhibition of proteases, particularly
neutrophil elastase released at sites of inflammation.

4l A AAT 44k g elastase el s QY S Je 2% neutrophils J
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**AAT deficiency leads to pulmonary emphysema, because a relative
lack of this protein permits the unrestrained activity of tissue-
destructive proteases.
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Diagnosis :
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1- Homozygotes for the Z allele (PiZZ genotype) have circulating AAT
levels that are only 10% of normal levels.

M a3V S i 8l J)

2- The defect results in misfolding of the nascent polypeptide in the
hepatocyte ER, & because it cannot be secreted by the liver cells, it
remain accumulated in ER & undergoes excessive lysosomal
degradation, & appears as round to oval cytoplasmic globular
inclusions of retained AAT

**H, the H in AAT deficiency contain round to oval cytoplasmic globular
inclusions of retained AAT, which are strongly positive in PAS stain .By
EM they lie within SER & sometimes RER.

Jala misfolding of polypeptide J 25 z_ defect in PiZZ genotype <
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**Curiously, 100% of individuals with the PiZZ genotype accumulate
AAT in the liver H, but only 8% to 20% develop significant liver damage.

J aand addic juay ) PiZZ genotypes 4l 4 43l Curiously «_aiuall (5
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**This may be related to a genetic tendency that causes susceptible
individuals to be less able to degrade accumulated AAT protein within
H.
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» Clinically

**The hepatic injury associated with PiZZ homozygosity may range
from marked cholestasis with H necrosis in newborns, to childhood C.

salall gan] | ALY ‘;ﬁ\j hepatocyte « AAT aexi liad 288 Alls) L..ﬁl-“ a1
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**among newborns with AAT deficiency, 10% to 20% show cholestasis.
**In older children, adolescents, & adults, the presenting symptoms
may be related to chronic hepatitis, cirrhosis, or pulmonary
disease(emphysema ).

P The treatment & cure for the severe hepatic disease is orthotopic
liver transplantation.
e &g danda e (fumy s daa a€ale el ga alead jadh L as gl S
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Neonatal Cholestasis

** Mild transient elevations in serum unconjugated bilirubin are
common in normal newborns.
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** Prolonged conjugated hyperbilirubinemia in the newborn, termed
neonatal cholestasis, affects 1 in 2500 live births.
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» The major causes are

(1) extrahepatic biliary atresia, discussed later
Aal_all Leadle (K sl s a0 A ) jaall cl sl sl



(1) a variety of other disorders collectively referred to as

neonatal hepatitis.
neonatal hepatitis. LS W s Lgiay dagill sacliia 3230l OYA (10 Ae gana

**Neonatal hepatitis is not a specific entity, nor is the disorders
necessarily inflammatory.
inflammatory s e s 5 Cura (el ) sie 0

**Instead, the finding of "neonatal cholestasis" should evoke a diligent
search for recognizable toxic, metabolic, & infectious liver diseases.

Neonatal () sie sl leaeai cholestasis () <ol Al L..g\.&) 13 cece uSall e
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**|diopathic neonatal hepatitis constitutes as many as 50% of cases of
neonatal hepatitis!
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» Clinical presentation of infants with any form of neonatal cholestasis
is fairly typical

*with jaundice
Hliia

*dark urine

conjugated 43¥
* light or acholic stools
Ol Aaild ) <8 daailall salal)

*hepatomegaly.
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**Differentiation between the two most common causes of neonatal
cholestasis (extrahepatic atresia & idiopathic hepatitis) assumes great
importance
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because definitive treatment of biliary atresia requires surgical
intervention,
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whereas surgery may adversely affect the clinical course of a child
with idiopathic neonatal hepatitis.
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**Fortunately, discrimination between these diseases can be made in
90% of cases using clinical data and liver biopsy.

needle biopsy Gk el Jew pein ) Baall sl
Reye Syndrome

** Arare (1 per Million) disease characterized by fatty change in the
liver & encephalopathy, can be fatal.

JIE (a pall 128 (585 285 e lad bl jlaial 5 2SI cand sy Sy
** It primarily affects children < 4 years of age, typically developing 3
to 5 days after a viral illness.
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**The onset is heralded by pernicious (severe) vomiting, & is
accompanied by irritability( hypermobility ) or lethargy &
hepatomegaly.
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**Although most patients recover, about 25% progress to coma,
accompanied by LF, with elevations in the serum levels of
aminotransferases, bilirubin, & particularly ammonia.
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Death occurs from coma or liver failure.
$9¢ pathogensis s L o) &dall o4 Gla
» The pathogenesis of Reye syndrome involves a generalized loss of

mitochondrial function.

**Reye syndrome has been associated with aspirin administration
during viral ilinesses, but there is no evidence that salicylates play a
causal role in this disorder.
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** Although the case rate for classic Reye syndrome in the United
States is less than 1 per million per year, this disorder & "Reye-like
syndromes" must be considered in the differential diagnosis of
postviral disorders in children.

** The key pathologic finding in the liver is microvesicular steatosis, &
in the brain, cerebral edema is usually present.



