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Liver:  
 Largest and essential for life gland 
 Function: 

1. Filtering the blood coming from GIT and the blood in the rest 
of the body 

2. Conducts biochemical and metabolic functions (ridding the 
body of injurious endogenous substances & excreting drug 
metabolite) 

3. First port for absorbed nutrients 
4. Supplies most of plasma proteins 
5. Synthesizes bile 

 
 Bile and excreted metabolites are conducted out of the liver and 

blood through biliary system 



Functional anatomy:  
Liver lobules 
 Liver is made from lobules 
 Each lobule contains hepatic cells arranges in hexagons 
 Each hexagon contains central vein 
 At each corner there are portal trades (a branches of hepatic 

portal vein, a branch of hepatic artery and a branch of bile 
duct) 

Blood percolation 
 Blood coming from GIT and other viscera reaches the liver via 

portal vein 
 Blood coming from the rest of the body reaches the liver via 

hepatic artery 
 Portal blood and hepatic blood percolates in sinusoids 

between plates of hepatic cells 
 The percolated blood drained into the central vein and then to 

hepatic veins and then to inferior vena cava 
Extraction processes 
 When pass through hepatic plates, the blood modified 

chemically 
Bile 
 Bile (bilirubin, cholesterol, bile slats and waste materials) is 

formed on the other side at each plate 
 The bile passes to the intestine via the hepatic duct 
Blood transit time 
 From the portal venules to the central vein ~ 8.4 seconds 
Kupffer cells 
 They are macrophages that are anchored to the endothelium 

of sinusoid and project into the lumen 





Bile and biliary system 
Bile 
 Composition: bilirubin, cholesterol, bile slats and waste materials 
 Formation: formed on the other side at each plate 
 Drainage: bile passes to the intestine via the hepatic duct 
 Flow:  
 Bile canaliculi drain into intralobular bile ducts  
 Intralobular bile ducts coalesce vial interlobular bile ducts to form 

the right and left hepatic ducts 
 Right and left bile ducts join outside the liver to form common 

hepatic duct 
 Hepatic ducts from small and large liver lobes unites with cystic 

duct (gallbladder) to form the common bile duct that enters the 
duodenum at the duodenal papilla 

 The orifice of the papilla surrounded by the sphincter of Oddi 
 The papilla units with the main pancreatic duct just before 

entering the duodenum 
 The sphincter of Oddi is usually closed  
 Control of bile ejection: CCK relaxes (open) the sphincter and 

contracts the gallbladder 
 
Biliary duct 
 The wall: extrahepatic ducts and gallbladder walls contain 

fibrous tissue and smooth muscles 
 Lining:  with columnar epithelium 
 Glands: Contains scattered mucus glandes 
 Folding: Gallbladder and cystic duct inner membrane are 

extensively folded. This folding increases the surface area and 
increase the turbulence flow of bile to reduces the precipitation 
of bile and reduces possibility of gallstone formation 



Liver acini 
 Area: Between the central vein of a lobule to that of another 
 Shape: been like-ended to grapes or berries each on a 

vascular stem 
 Humber in human: 100,000 acini/ liver 
 Zones: I, II, III.  

1. Zone I: In the center of the acinus; close to the portal 
trade; well oxygenated 

2. Zone II: In the middle of the acinus; moderately well 
oxygenated 

3. Zone III: In the periphery of the acinus; close to central 
vein; least well oxygenated (susceptible to hypoxia and 
noxious injury) 

  When blood flow from zone I to zone III its oxygen is 
extracted by hepatocytes and is drained into the central 
vein 
 



Hepatic pressures 
 Portal venous pressure : 10mmHg 
 Hepatic venous pressure: 5mmHg 
 Hepatic arterial pressure : 90mmHg 
 Sinusoidal pressure: lower than the portal venous 

pressure. This produce a marked drop of pressure along 
the hepatic arterioles 

 Relation between hepatic arterial and portal pressures: 
Inverse (maintained by adenosine removal from the 
region around the arterioles) 

 Adenosine (vasodilator): is produced by metabolism at a 
constant rate. When portal flow is reduced (between 
meals), it is washed away more slowly, and the local 
accumulation of adenosine dilates the terminal arterioles 

 The sinusoids: Between meals, many are collapsed; 
following meals, portal flow increases, the sinusoids are 
recruited gradually (so linear increase in portal pressure 
with portal flow occurs when all sinusoids have been 
recruited). This is important to prevent fluid loss from the 
highly permeable liver under normal conditions 

 Fluid accumulation in abdomen: If hepatic pressure are 
increase in diseases (cirrhosis), many liters of fluids 
accumulate in the peritoneal cavity as ascites 



Hepatic innervation and hepatic blood flow 
 Intrahepatic portal vein radicles and hepatic arteries : 

the smooth muscles innervated by noradrenergic 
vasoconstrictor nerve fibers 

 Vasodilator nerve fibers: NO 
 

Changed blood flow: 
1. In increased systemic venous pressure (as in heart 

failure): portal vein radicles dilate passively and liver 
blood flow increase and hepatic venous flow extremely 
reduced (congestion) 

2. In diffused adrenergic discharge (reflexly to reduces 
systemic BP), intrahepatic portal radicles constrict, 
portal pressure rises and the blood flow through liver is 
brisk (high), bypassing most of the organs and most of the 
blood in the liver enters the systemic circulation 

3. Constriction of hepatic arterioles divers blood from the 
liver; while, constriction of mesenteric arteries reduces 
portal inflow 

4. In sever shock, hepatic blood flow may be reduced to 
such as degree that patchy necrosis of liver takes place 


