Function and regulation of the GI


Neural System



Intrinsic (ENS) ( Mini Brain




Myenteric
Motility & Smooth muscle

Meissner’s
Glandular & Intestinal endocrine cells



Extrinsic (ANS)




Parasym
Secretions & Motility




Sympathetics
the opposite


Endocrine



Gastrin




Increase secretions of stomach




Stimulus 

amino acids in stomach, distension, Vagus Nerve




Neg. Feedback

Increased acid and somatostatin



Cholecystokinin




Secreted by I Cell




Increase pancreatic secretions




Contraction of gallbladder




Inhibits gastric emptying




Stimulus

fatty acids and amino acids in stomach



Secretin




Increases secretion HCO3 by pancreas and biliary system




Inhibits acid production in stomach




Stimulus

acid & amino acid in duodenum




Potentiated by CCK



GIP




Increased dose inhibits stomach activity



Decreased dose is positive stimulation of secretion of pancreas



GLP-1




Stimulation:

Glc in small intestine



Stimulates insulin production


Paracrine


Somatostatin



Serotonin



Histamine

Mouth, Salivary Glands, Esophagus

Flow Rate of saliva


Low rate

Hypotonic



High rate
Approaches plasma



Because of the time that the ducts have to act on primary secretion (isotonic)


Control Mechanism for production of saliva




ADH, Aldosterone
NO Effect




Hormones

NO Influence



ANS


Para\Symp have same effect


Swallowing



No TQ’s for us, but be familiar with it


Esophagus Pressure Chart (UES\LES Pressures)  [Esophageal manometry]
Stomach

Know the hormones from each Cell

Parietal
 (stim by ACh, gastrin, histamine)


Know accommodation



Stomach gets bigger, but no change in internal pressure


Know exocrine secretions



(Histo review)


Flow Rates



ALL flow rates are isotonic to plasma



Low
like interstitial fluid



High
Primarily HCl


Alkaline Tide


Explain Picture


Phases 



Cephalic





Gastric

MOST Predominant



Intestinal


Read the rest, 


Memorize stuff

Pancreas & Biliary System

Factors that prevent autodigestion



Zymogens



Trypsin Inhibitor



Self-regulation of Trypsin

Flow Rates


Na is same at all flow rates



Normal Flow Rate



High Flow Rates




Increase in HCO3 and decrease in Cl




Acid Shift (to counteract gastric alkaline shift)




(effect of CF?)


Gallbladder



Regulated by CCK



Composition of Bile


Jaundice


Not a disease






Yellow pigmentation of skin/sclera because of inc. plasma bilirubin



Pre-Hepatic

Increased erythrocyte breakdown ( Inc bilirubin






UNCONJUGATED bilirubin



Hepatic

Failure in conjugating mechanism






UNCONJUGATED






Due to acetaminophen poisoning, viral hepatitis



Post-Hepatic

Blockage of Biliary Tract (Gall stone)






CONJUGATED



Neonatal

Hepatic glucuronyl transferase + ligandin system may not be mature






Cannot conjugate ALL bilirubin






If prenatal, high unconjugated bilirubin can saturate albumin






Motor disorder, mental handicap or death


Bile



Primary (Liver)




Cholic Acid, chemodeoxycholic acid

Secondary (Intestine, mod by bacteria, dehydroxylated)


Enterohepatic circulation of bile salts



Recycling by distal ileum



Reabsorbing by Na/Bile acid co-transporter



Deconjugated reabsorbed by simple diffusion



Return via Portal vein


Regulation of bile acid synthesis


Governed by delivery to intestine by portal blood



English:  more reabsorption ( less need to make more



Increased delivery rates 
( increase in bile fluid secretion



Decreased delivery rate  
( synthesis of new bile acids

CCK & Secretin (know fxns)
Hepatic Bile into gall bladder ( bile concentrated (gallbladder absorbs Na) ( secretes mucin & H to protect
