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histologi struktur hepar dan fungsinya

struktur sinusoid hepar dan sel-sel di dalamnya
struktur space of disse hepar dan sel-sel di dalamnya
portal triad hepar

histologi saluran empedu dan fungsinya

histologi kelenjar eksokrin pankreas dan fungsinya







hepar

Fat metabolism
* Oxidising triglycerides to produce energy
¢ Synthesis of plasma lipoproteins
¢ Synthesis of cholesterol and phospholipid
Carbohydrate metabolism
¢ Converting carbohydrates and proteins into fatty
acids and triglyceride
¢ Regulation of blood glucose concentration by glyco-
genesis, glycogenolysis and gluconeogenesis
Protein metabolism
¢ Synthesis of plasma proteins, including albumin and
clotting factors
¢ Synthesis of non-essential amino acids
¢ Detoxification of metabolic waste products (e.g.
deamination of amino acids and production of urea)
Storage
¢ Storage of glycogen, vitamins, iron
Intermediary metabolism
* Detoxification of various drugs and toxins (e.g.
alcohol)
Secretion|
* Synthesis and secretion of bile, which contains many
of the products of the above processes
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Konsep lobulus hepar

(a) Classic Hepatic Lobule (b) Portal Lobule (c) Hepatic Acinus
Drains blood from $he portal Drains bile from
vein and the hepatic artery 1o hepatocytes to the
the hepatic or the central vein bile duct
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Mescher, 2012




Sinusoid leeding into
the central venule ™ e _

Hepatic lobule
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A hepadocyte has two dsfinct domans: an
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The rough endoplasmic

reticulum In hepatocytes is
invoived in the synthesis of plasma
profeins: albumin, coagulation
factors (fibrinogen and prothrombin
in particuiar), and binding proteins
for hormones ard growth factors n
blood circulation.

Blle canadculus —

Smoath endopasmic reticulum
Rough endoplasmic raticulum

The smooth endoplasmic
reticulum in hepatocytes Is highly
developed and is always
associated with custers of
glycogen molecules forming typical
rosatte-like Inclusions,

Stored glycogen n hepalocytes
represents a giucose reserve for
the maintenance of sugar
concentrations n blood.

Glycogen is also stored in muscle.




Rough endoplasmic reticulum
Albumin, & major product of the hepatocyte, mantans plasma
oncotic pressure. A decrease of albumin In a |iver dssease causes
edema and ascites.

Blood coaguiation depends on fibrinogen, prothrombin, and
factor VIl produced in the hepatocyte. Bleeding s associated
with iver failure. Complement proteins, synthesized by
hepatocytes, particpata in the destruction of pathogens.

Liver tissue stained with pancdic
aci3-Schiff reagent 10 demonsirale

40 deposits of glycogen {magenta
Sl staining) in the cyloplasm of
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The smooth endoplasmic reticulum has an
important function in detoxification.
Enzymes necessary for the
detoxification of drugs (barbfurates),
steroids, alcohol, and other loxicants
reside in the membrane of the smooth

endopiasmi reticulum.




Sel Perisinusoidal = Sel Ito

» Storage and release of retinoids

» The production and turnover of ECM

» Non proliferative cells - but can proliferate when
activated by Kupffer and hepatocytes




Sel Ito

Kierzenbaum, 2007

& under normal conditions, hepatic
perisinusoidal cells store fat-soluble vitamin A
in the cytoplasm and produce collagen fibers and
extraceSular matrix components deposited in the
pensinusoidal space of Disse and around the
central vein of the hepatic lobule.

Lumen of a hepatic

B3 Ouring cirrhosis, a difuse condition
of the Bver associated with progressive
fbrosis, the persinusoidal cels transhorm
inko myckbroblasts and becoms the man
coliagen-producing cells of the cerhotic




Sel kupfer




Liver regeneration

» Early phases
» Perisinoidal cells, macrophages, endotehleial cell

» Endothelal cells : VEGFR2 - HGF - stimulate hepatocyte
proliferation

» Prolonged liver injury

» Perisinusoidal cell change into myofibroblast -
fibrogenesis by depositing ECM

» Fibrogenesis disrupts the regenerative potential of
hepatocytes.
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Viral infection, alcohol, and bacterial toxins cause injury of
hepatocytes by a mechanism involving the production of
proinflammatory cytokines (tumor necrosis factor-c, transforming
growth factor-, and interleukin-6) produced by Kupffer cells.

ll Tumor necrosis
factor-oc causes a

slowdown and arrest of S B RS ] ...........

the flow of bile in bile \

ducts (cholestasis: \ /[ Tumor necrosis -

Greek chole, bile; stasis, ) factor-uc ., Kupffer cell

standing still). Q
B3 interleukin-6 released by
Kupffer cells stimulates the

% synthesis of acute-phase proteins
% by hepatocytes.

Type | collagen

"'..— Interleukin-6

\

@ PAVAVAVAVAVARERVAY VAVAY, ; B3 Fataccumulates in
Transforming growth factor-B, & SRR . ".‘ hepatocyles (steatosis,
secreted by Kupffer cells and hepatocytes, Acute-phase . or fatty liver). Steatosis is
stimulates the synthesis of type | collagen proteins \. ./‘ \ reversibie if alcohol
by hepatic stellate cells, Fibrosis consumption stops.
compromises the portal venous blood flow. Fat (lipid droplets) _. . . . 4

*~ Hepatocytes
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Gallbladder

The major functions of the galitladser are:

1. Concentration (up to 10-fold) and storage of bile belween
meals.

2. Refease of bile by contraction of the muscukaris in
response 10 cholecystokinin stimulation (produced by
enteroendocane calls in the duodenum) and neural stimuli,
together with relaxation of the sphincter of Oddi (a
muscular fng surrounding the opening of the bile duct in the
wall of the duodenum).




Rokitansky-Aschoff sinuses

Eroschenko, 2008




pankreas

Endokrin gland
Eksokrin gland
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Intercalated duct
Acinar cells

Centroacinar cells

Zymogen granules

Basal lamina

aSinus
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Acidic
gastric
chyme

Enteroendocrine cell

Duodenum

Pancreatic
acinus

Acetyicholine

Parasympathetic
nerve

Vagal stimulation results in the
release of acetylcholine which,
in turn, triggers the release of

enzymes into the acinar lumen.

Blood vessel

Secretin and cholecystokinin are secreted into the blood
by enteroendocrine celis of the duodenum when chyme
enters the small intestine.

Acinar pancreatic cells secrete the inactive forms of the
enzymes trypsin, chymotrypsin, and carboxylpeptidases.
Active amylase, lipase, cholesterol esterase, and
phospholipase are also secreted.

Acinar pancreatic cells secrete trypsin inhibitor, which
prevents the activation of trypsin and other proteolytic
enzymes within the acinar lumen and ducts.

Epithelial cells of the intercalated duct secrete water
and bicarbonate ions.

Intercalated duct

The secretion of bicarbonate ions and water is
regulated by secretin and involves the following steps:
1. Diffusion of CO; from a biood vessel into intercalated
duct epithelial cells.
2. COz binds to water and forms carbonic acid under the
influence of carbonic anhydrase.

3. Carbonic acid dissociates into HCOz~ and H*.
4.HCO3" is actively transported to the lumen of the duct.
5.H* and Na™ are actively exchanged (cell-blood
exchange) and Na* flows into the ductular lumen to achieve
electrical neutrality.

Kierzenbaum, 2007
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