Bile and Gallbladder Disease
Bile  (bile salts = bile acids)
Bile is composed of salt, bile acids, cholesterol, proteins, bilirubin.  It is iso-osmotic with blood plasma.
**Bile acids are derived from free cholesterol via 7-α-hydroxylase.  Free cholesterol is derived 
from the diet or from endogenous synthesis.
Functions of bile include emulsification/absorption/transport of fats and cholesterol.  

Bile also solubilizes waste-products such as bilirubin and cholesterol.
**Bile is a good detergent because it is amphophilic.  It has a hydrophobic backbone, but 

–OH groups and conjugation with Taurine or Glycine enhances hydophilicity.


Almost all bile acids are conjugated.

Conjugated bile acids are membrane impermeable and require special transporters (in the ileum) 
for reabsorption.  Reabsorption has both active and passive components.
Bile acids form into micelles at the “critical micellar concentration” (CMC).  Certain conditions 
may alter the CMC, leading to low absorption of cholesterol/fats and to bile salt wasting.
Gallbladder
Bile is made in the liver and secreted into canaliculi.  It is stored and concentrated in the gallbladder.
The gallbladder contracts with the MMC-II, promoting bile turnover and preventing stone formation.
The galbladder has no muscularis mucosa.
Cholecystikinin (CCK) is made in the duodenum and stimulates gallbladder contraction.
Gallstones
Symptoms include episodic/cholicky RUQ pain (“biliary cholic”) and cholecystitis.  


The pain often occurs around meals, especially with fatty foods.

If stones migrate to the common bile duct, there will be obstructive jaundice and pancreatitis.

Gallstones are a huge cause of acute pancreatitis.

Large stones may erode out the gallbladder and into the intestines (“Bouvaret’s Syndrome”).

1.  Cholesterol stones are the most common.  Usually caused by cholesterol oversaturation, 
increased mucin glycoproteins (cause nucleation), or gallbladder hypomotility.

**Risk factors include older age, being female, diabetes mellitus, elevated cholesterol, 



and exposure to estrogens, OCT, Octreotide.
2.  Black stones are mostly hardened bilirubin.  Caused by chronic hemolysis (e.g. sickle cell anemia) 
which elevates unconjugated bilirubin, or from cirrhosis.
3.  Brown stones are caused by bacterial infections.  The bacteria have beta-glucuronidase which 
turns conjugated into unconjugated bilirubin.  This calcifies into stones.
Gallbladder Cancer

Mostly in females, and often associated with history of gallstones.  
**Most common GI cancer in Native Americans!
**Poor prognosis.  Often unresectable.  Jaundice indicates very poor prognosis.
