Liver
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»  The liver is the largest, most versatile organ in the body

> It consists of two main lobes that, together, weigh from 1400-1600 g in
the normal adult

> It has an abundant blood squ_Iy receiving about 15 ml/minute from two

_major vessels: the hepatic artery and the portal vein @
| ©

>  The hepatic artery a branch of the aorta, contributes 20% of the blood
supply and provides most of the oxygen requirement

> The portal vein, which drains the gastrointestinal tract, transports the most
recently absorbed material from the intestine to the liver
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Liver function

The excretion of bile: Total bile production averages about 3 L per day,
although only 1 L is excreted.

The primary bile acids, cholic acid and chenodeoxycholic acid, are
formed in the liver from cholesterol. The bile acids are conjugated with

the aminc :~ids glycine or taurine, forming bile salts.

During fasting and between meals, bile acid pool is concentrated up to 10-
fold in the gallbladder

When the conjugated bile acids (salts) come into contact with bacteria in
the terminal ileum and colon, dehydration to secondary bile acids occurs,
and these secondary bile acids are subsequently absorbed

The absorbed bile acids enter the portal circulation and return to the liver,
where they are reconjugated and reexcreted. The enterohepatic circulation

of bile occurs 2-5 times daily
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Bilirubin

> The principal pigment in bile is derived from the breakdown of hemoglobin
when aged red blood cells are phagocytized by the reticuloendothelial
system, primarily in the spleen, liver, and bone marrow

> When hemoglobin is destroyed, the protein portion- globin-is reused by the
body, The iron enters the body’s iron stores and is also reused. The
porphyrin is broken down as a waste product and excreted

> Bilirubin is transported to the liver in the bloodstream bound to albumi
ere 1t 1s conjugated with diglucuroni i ic_ acids and

excre

v

The normal flora in the colon oxidize it further where it is reabsorbed,
excreted to the stool (urobilin, reddish brown) or excreted in kidney
(urobilinogen, colourless)
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> When the bilirubin concentration in the blood rises, the pigment begins to
be deposited in the sclera of the eyes and in the skin. This yellowish
pigmentation in the skin or sclera is known as jaundice, or icterus

> The cause can be:

\'\c,mo\:j\—iC anemif, A => @r&heﬁati-g: results when an excessive amount of bilirubin is
presented to the liver for metabolism, such as in hemolytic anemia.

-t (’ ‘J\\.é Z::‘J_‘.’ N © This type of jaundice is characterized by unconjugated (_clive o )
i h b.l. b. %
Cu ““Cbﬂdgﬂl‘eb' bilirzds; N yperbilirubinemia

S U Mo KaSaF\e @ » The serum bilirubin levels rarely exceed 5 nig/dL because the normal A uro bilin
) liver is capable of handling most of the overload. bilirubin will not 4 un ‘o'-‘moﬁm

o) \’J\-& J’%S C’:ft‘ \o © appear in the urine in this type of jaundice.
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Bilirubin
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( PosiEeEatic\. results from the impaired excretion of bilirubin caused by
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secretion of bilirubin by the liver cell are the main causes of this kind of 4 Conjwated -
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mechanical obstruction of the flow of bile into the intestine. This may be

due to_gallstones or a tumor B cd( Liver [, Fiovas"% noYmal
e S s g

When bile ceases to flow into the intestine, there is a rise in the serum
level of conjugated bilirubin and the stool loses its source of normal
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pigmentation and becomes Ql_z_L;LQngas, by ki vl

Conjugated bilirubin appears in the urine, and urine urobilinogen levels
decrease

o) \o}\iMo:)m
Anleskinge ALY e G S J

A o ¢ OHNEN L ALE SIS S Cun Biliubin e

o P s P pilinem Y Ol 5 BBB (Ti CFSn G50

Scanned with CamScanner


https://v3.camscanner.com/user/download

R R R A R T e

Major Synthetic Activity

O
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> The liver plays an important role in plasma protein production, synthesizing j\-"“ 9\,,\(,\,,&___5
albumin and the majority of the o and B-globulins. All the blood-clotting

factors (except VIII) are synthesized in the liver .C\w('bv\l.c,a«)\P =
. N S— @) UV-W‘Q 4
J)‘ L
e Zf - > The deamination of glutamate in the liver is the primary source of ammonia, N> e
\,_‘\,./' . which is then converted to urea - WpPerammonimia -
% S e @ EECUIVITGUT SRR
>  Glycogenesis and gluconeogenesis, lipogenesis, metabolism of cholesterol into
bile acids, Very-low-density lipoproteins (transport TG into the tissues), High- S\ acuke _.‘...SJ\,
density lipoproteins, phospholipids are all made in the liver
s (2 BT NS
. >  The formation of ketone bodies ( in. ™Ma)\ ki Fon) ST
glucose o a\p g7a\BN SRAS Bein \earms ) (G a iy
> The liver is the storage site for all fat-soluble vitamins (A, D, E, and K) and (VIS S
several water-soluble vitamins, such as B12 and is respo&ible for the S
conversion of carotene into vitamin A
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Synthesis of liver enzymes
O

> Many enzymes are synthesized by liver cells, but not all of them have been
found usetul in the diagnosis of hepatobiliary disorders, this includes:

(not SPeC\Q\b) Kidn-tj.a Vvt JU oss 5 €
® > Aspartate aminotransferase AST) and alanine aminotransferase

SWGM which escape into the plasma from damaged liver cells A -W(U\\_.‘ wL bes) .
ve ,.___——_5 '

p5e el @> _ Alkaline phosphatase (ALP) and 5’-nucleotidase (SNT): induced or
released when the canalicular membrane is damaged and biliary
. obstruction occurs
AL bilde 3\ 5 (&_:J L as25?

(©)S y-glutamyltransferase (GGT): increased in both hepatocellular and

Obstructive disorders
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Detoxification and Drug Metabolism
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Detoxification and Drug Metabolism

The liver protects the body from potentially injurious substances
absorbed from the intestinal tract and toxic by-products of metabolism:

The most important mechanism in this detoxification activity-is the
microsomal drug-metabolizing system of the liver. It is responsible for
many detoxification mechanisms, including oxidation, reduction,
hydrolysis, hydroxylation, carboxylation, and demethylation that convert
many insoluble compounds into other forms that are less toxic or more

water-soluble and, so excretable by the kidney.

Conjugation with moieties, such as glycine, glucuronic acid, sulfuric acid,
glutamine, acetate, cysteine, and glutathione, occurs mainly in the cytosol
or smooth ER. This mechanism is the mode of bilirubin and bile acid
excretion.
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Disorders of the liver
jaundice

>  Jaundice, or icterus: is the yellowish discoloration of the skin and sclerae resulting
from hyperbilirubinemia

> Although the upper limit of normal for total serum bilirubin is 1 mg/dL, jaund
is not clinically apparent until the bilirubin level exceeds 2-3 me/d

C 9 a6 Ny Ve &> InAfrican American or Asian patients, yellowing of the sclerac may be the only
clinical evidence of jaundice

> EXCWS’ hyperbilirubinemia is generally Mg@@&__a “n a s W
Sl » o ) O3 .
i O)SJ D3\e O >  Ininfants, hyperbilirubinemia (>15-20 mg/dL) may be associated with kernicterus
(serious disorder of the CNS resulting from increased bilirubin levels) it only
occurs in infants because the immature CNS does not have a well-developed
blood-brain barrier
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Jaundice

>  Although all cases of jaundice result from hyperbilirubinemia, not all are
caused by hepatic dysfunction.

> hyperbilirubinemia may also result from erythrocyte destruction, or
hemolysis in patients with normal liver function

> Hypercarotenemia (excessive ingestion of vitamin A) may produce skin
discoloration indistinguishable from that of hyperbilirubinemia. In
hypercarotenemia, the sclerae are usually not discolored.
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Cirrhosis -~ C:f'“i
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_Cirrhosis refers to the irreversible scarring process by which normal liver
architecture is transformed into abnormal nodular architecture -

onodubs @g Jee ™ e mac vV mity

One way to classify cirrhosis is by the appearance of the liver (by the size
of the nodules). These conditions are referred to as macronodular and
micronodular cirrhosis, although mixed forms occur

Y

Y

In the USA, Canada, and Western Europe, the leading cause of cirrhosis is
alcohol abuse, which leads to a micronodular type of cirrhosis

. ) ?.){,._,, FCIWp]
rbaCCqu.iaF-m ot o v L‘Wf@ A S’g{ [
Other causes of cirrhosis include hemochromatosis, postnecrotic cirrhosis

(occurs as a late consequence of hepatitis), and primary biliary cirrhosis

(an autoimmune disofi)_._—/ —\~> ap&x‘ hefﬁd"\f 1S
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> Cirrhosis is a serious disorder and one of the ten leading causes of death in
the United States. It causes many complications:

Cirrhosis -

. S» .Porlgal hytpgrtt)ensilion rels1ults when.blaad.ﬂﬂmhmngh_ﬂll&pmmm i o
% i &, o 3 o = —‘—so—ﬂmce\?’_te_@'I_OﬁQJiELThis may result in splenomegaly 2‘3)
\>? \'e) s o | and esophageal varices (may rupture and lead to fatal hemorrhage) — ©
=9 Lo a3 yy Lk Sl

> The synthetic ability of the liver is reduced, causing
hzgoalbuminemia and deficiency of the clotting factors, which may
ead to hemorrhage

ecvoukes
_ > _Ascitic fluid may accumulate in the abdomen =% YOt .
5 TAo Qsmo\w\"b“"f'

' : »  Although some patients with cirrhosis are capable of prolonged
. ("3\ > olourrn surviva%, generally this diagnosis is an ominous one
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Tumors

> On a worldwide basis, primary malignant tumors of the liver, known as
hepatocellular carcinoma are an important cause of cancer mortality

. & 5 s
y ‘M?Q‘" by Qe & o [ the United States, these tumors are relatively uncommon. Most cases of
hepatocellular carcinoma can be related to previous infection with a
hepatitis virus.

N 1
P Liver Gntr ! (e tae > Liveris frequently involved secondarily by tumors arising in other organs.
" Metastatic tumors to the liver from primary sites, such as the lung;
. ben'nvxb"‘" pancreas, gastrointestinal tract, or ovary, are common. Benign tumors of the
liver are relatively uncommon

by M) T P Whether primary or secondary any malignant tumor in the liver is a serious
3 ohs &g g &2 . finding with a poor prognosis

>  The only hope For cure relies on surgical resection, which is usually
impossible. Patients with malignancies of the liver usually have a survival
measured in months
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Reye’s Syndrome (vl mbeckion in Onaldren and Qive 2

> Reye’s syndrome is a disorder of unknown cause, involving the liver and
arising primarily in children,

Y

It is a form of hepatic destruction that usually occurs following recovery
from a viral infection, such as varicella (chickenpox) or influenza.

> It has been related to aspirin therapy. Shortly after the infection, the patient

develops neurologic abnormalities, which may include seizures or coma

> - Liver functions are always abnormal, but the bilirubin level is not usually
elevated

Without treatment, rapid clinical deterioration, leading to death, may occur
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Drug- and Alcohol-Related Disorders

Many drugs and chemicals are toxic to the liver. This toxicity may take the
form of overwhelming hepatic necrosis, leading to coma and death, or it
may be subclinical and pass entirely unnoticed

In small amounts, alcohol may cause mild, inapparent injury. Heavier
consumption leads to more serious damage, and prolonged, heavy use may

lead to cirrhosis (exact amount is unknown) . .

Certain drugs, including tranquilizers (phenothiazinés), certain antibiotics,
antineoplastic agents, and anti-inflammatory drugs, may cause liver injury

Usually this is mild and manifested only by elevation of liver function tests,
which return to normal when the drug is discontinued. This may lead to
massive hepatic failure or cirrhosis

The most common drug associated with serious hepatic injury is
acetaminophen. When taken in massive overdose, it produces fatal hepatic
necrosis unless rapid treatment is initiated
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