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(Study anatomy & histology of the liver before studying this lecture)

The Liver :
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Hepatocyte Arrangement Aids in the Rapid Exchange of 
Molecules :
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الترتیب عرفتوا لو كثیرة أشیاء تفھمكم مھمة الصورة
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● مذكورة المعلومة ھذه

راجعوا ماتتذكرونھا لو الاناتومي بمحاضرة
●

The Lymphatic System Is Important in Liver Function

 directly to/from الوحید اللي
perisinusoidal space مین ؟ 

Guyton corner : Physiologic Anatomy of Biliary Secretion
Bile is secreted in two stages by the liver: (1) The initial portion is secreted by the principal functional cells of the liver, the 
hepatocytes; this initial secretion contains large amounts of bile acids, cholesterol, and other organic constituents. It is secreted 
into minute bile canaliculi that originate between the hepatic cells. (2) Next, the bile flows in the canaliculi toward the interlobular 
septa, where the canaliculi empty into terminal bile ducts and then into progressively larger ducts, finally reaching the hepatic duct 
and common bile duct. From these the bile either empties directly into the duodenum or is diverted for minutes up to several hours 
through the cystic duct into the gallbladder. In its course through the bile ducts, a second portion of liver secretion is added to the 
initial bile. This additional secretion is a watery solution of sodium and bicarbonate ions secreted by secretory epithelial cells that 
line the ductules and ducts. This second secretion sometimes increases the total quantity of bile by as much as an additional 100 
percent. The second secretion is stimulated especially by secretin, which causes release of additional quantities of bicarbonate 
ions to supplement the bicarbonate ions in pancreatic secretion (for neutralizing acid that empties into the duodenum from the 
stomach).



Functions of bile:
- The main digestive function of the liver is the secretion of bile 
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Bile secretion:

Guyton corner : Bile serves two important functions. first,bile plays an important role in fat digestion and absorption, not because 
of any enzymes in the bile that cause fat digestion, but because bile acids in the bile perform two functions: (1) they help emulsify the 
large fat particles of the food into many minute particles, the surface of which can then be attacked by lipase enzymes secreted in 
pancreatic juice, and (2) they aid in absorption of the digested fat end products through the intestinal mucosal membrane. Second, 
bile serves as a means for excretion of several important waste products from the blood. These waste products include in particular 
bilirubin, an end product of hemoglobin destruction, and excesses of cholesterol. Page 827  

https://www.youtube.com/watch?v=kLJECNRkz_c&t=203s


 Characteristic of bile:
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Components of bile 
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The main constituents of bile are: 

مھمة غیر عام بشكل الأرقام



1- Gallbladder not only stores bile but it concentrates bile.
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2- Gallbladder epithelium secretes mucus which has protective function.

3- Buffer of biliary pressure by storing of bile, so it prevents increase in biliary 
pressure & enables the liver to secrete bile, because hepatic cells cannot secrete 
against high pressure.

Functions of gallbladder:

Guyton corner :Storing and Concentrating Bile in the Gallbladder.
Bile is secreted continually by the liver cells, but most of it is normally stored in the gallbladder until needed in the duodenum. The 
maximum volume that the gallbladder can hold is only 30 to 60 milliliters. Nevertheless, as much as 12 hours of bile secretion 
(usually about 450 milliliters) can be stored in the gallbladder because water, sodium, chloride, and most other small electrolytes are 
continually absorbed through the gallbladder mucosa, concentrating the remaining bile constituents that contain the bile salts, 
cholesterol, lecithin, and bilirubin.Most of this gallbladder absorption is caused by active transport of sodium through the gallbladder 
epithelium, and this is followed by secondary absorption of chloride ions, water, and most other diffusible constituents. Bile is 
normally concentrated in this way about 5-fold, but it can be concentrated up to a maximum of 20-fold.



Control of biliary system:
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Differences between Hepatic bile & Gallbladder Bile
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There are 2 aspects of control: 
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2-Control of the discharge of bile into the intestine
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        Bile acids and salts :
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Enterohepatic circulation of bile salts
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Guyton corner : Enterohepatic Circulation of Bile Salts.
About 94 percent of the bile salts are reabsorbed into the blood from the small intestine, about one half of this by diffusion through 
the mucosa in the early portions of the small intestine and the remainder by an active transport process through the intestinal 
mucosa in the distal ileum. They then enter the portal blood and pass back to the liver. On reaching the liver, on first passage 
through the venous sinusoids these salts are absorbed almost entirely back into the hepatic cells and then resecreted into the bile.In 
this way, about 94 percent of all the bile salts are recirculated into the bile, so on the average these salts make the entire circuit some 
17 times before being carried out in the feces. The small quantities of bile salts lost into the feces are replaced by new amounts 
formed continually by the liver cells. This recirculation of the bile salts is called the enterohepatic circulation of bile salts.The 
quantity of bile secreted by the liver each day is highly dependent on the availability of bile salts—the greater the quantity of bile 
salts in the enterohepatic circulation (usually a total of only about 2.5 grams), the greater the rate of bile secretion. Indeed, ingestion 
of supplemental bile salts can increase bile secretion by several hundred milliliters per day.f a bile fistula empties the bile salts to the 
exterior for several days to several weeks so that they cannot be reabsorbed from the ileum, the liver increases its production of bile 
salts 6- to 10-fold, which increases the rate of bile secretion most of the way back to normal. This demonstrates that the daily rate of 
liver bile salt secretion is actively controlled by the availability (or lack of availability) of bile salts in the enterohepatic circulation.



 Absorption of bile acids in intestinal lumen :

They cross the brush border plasma 
membrane by two routes:
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  Uptake of bile acids from sinusoidal blood : 
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Importance of Enterohepatic Circulation of Bile Acids:

Cholesterol secretion in the bile
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Functions of bile acids :
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SUMMARY

Secretion by 
hepatocytes.

flows to the 
hepatic duct 
and common 
bile

empties 
directly into the 
duodenum

diverted through the 
cystic duct into the 
gall bladder
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Bile secretion:

❖ Characteristic of bile:
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❖ Functions of gallbladder:

1. Storage (



SUMMARY

There are 2 aspects of control: 

1- Secretion of bile by liver cells 
(choleresis):

2-Control of the discharge of bile 
into the intestine
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SUMMARY

2-Control of the discharge of bile into the intestine
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❖  Absorption of bile acids in intestinal lumen :

They cross the brush border plasma membrane by two routes:



SUMMARY
Functions of bile acids :

Guyton corner 

Role of Secretin in Controlling Bile Secretion.
In addition to the strong stimulating effect of bile acids to cause bile secretion, the hormone secretin that also stimulates pancreatic 
secretion increases bile secretion, sometimes more than doubling its secretion for several hours after a meal. This increase in 
secretion is almost entirely secretion of a sodium bicarbonate–rich watery solution by the epithelial cells of the bile ductules and 
ducts, and not increased secretion by the liver parenchymal cells themselves. The bicarbonate in turn passes into the small intestine 
and joins the bicarbonate from the pancreas in neutralizing the hydrochloric acid from the stomach. Thus, the secretin feedback 
mechanism for neutralizing duodenal acid operates not only through its effects on pancreatic secretion but also to a lesser extent 
through its effect on secretion by the liver ductules and ducts.

Liver Secretion of Cholesterol and Gallstone Formation
Bile salts are formed in the hepatic cells from cholesterol in the blood plasma. In the process of secreting the bile salts, about 1 to 2 
grams of cholesterol are removed from the blood plasma and secreted into the bile each day.
Cholesterol is almost completely insoluble in pure water, but the bile salts and lecithin in bile combine physically with the cholesterol 
to form ultramicroscopic micelles in the form of a colloidal solution. When the bile becomes concentrated in the gallbladder, the bile 
salts and lecithin become concentrated along with the cholesterol, which keeps the cholesterol in solution.

Formation of gallstones.
Under abnormal conditions, the cholesterol may precipitate in the gallbladder, resulting in the formation of cholesterol 
gallstones,The amount of cholesterol in the bile is determined partly by the quantity of fat that the person eats, because liver cells 
synthesize cholesterol as one of the products of fat metabolism in the body. For this reason, people on a high-fat diet over a period 
of years are prone to the development of gallstones.
Inflammation of the gallbladder epithelium, often resulting from low-grade chronic infection, may also change the absorptive 
characteristics of the gallbladder mucosa, sometimes allowing excessive absorption of water and bile salts but leaving behind the 
cholesterol in the gallbladder in progressively greater concentrations. Then the cholesterol begins to precipitate, first forming many 
small crystals of cholesterol on the surface of the inflamed mucosa, but then progressing to large gallstones.
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MCQs



 مع جزیل الشكر لمصمم قالب العمل : ھشام الغفیلي

عمر آل سلیمان
عبدالعزیز الحماد

عبدالرحمن السیاري
محمد أبونیان

عبدالرحمن البركھ
إبراھیم النفیسھ

محمد البشر
عمر العتیبي
حمزة الفعر

عبدالله الجعفر
عبدالله الضحیان
حسن البلادي

حسن الشماسي
محمد الفواز

محمد السحیباني
وائل العود

رواف الرواف
 عمر الشھري

اري خولة العمَّ
نجود الحیدري
 نورة الطویل
لولوة الصغیر
لجین السواط
رزان السبتي
ربى السلیمي
دیما الفارس
خولة العریني
ملاك الشریف
منیرة الحسیني
مروج الحربي
أفنان المالكي
دلال الحزیمي
 رناد القحطاني
سارة الخلیفة
فرح مندوزا
مي العقیل

نورة الخراز
 سارة الخلیفة
 نورة الخیال
رغد النفیسة

منیرة السلولي
نوف العبدالكریم 

سھا العنزي
نورة القحطاني
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