Role Of Stomach, Pancreas, Liver and Intestine

 

A). STOMACH : Gastric Juice

- The stomach plays two important roles:

1. Storage

2. Chemical and Physical Digestion

- Gastric Glands produce and secrete Pepsinogen and Hydrochloric (HCl) Acid.

-  HCl changes the Pepsinogen precursor into Pepsin (active enzyme) for the digestion of proteins.(HCl also kills bacteria)
  

HCl  + Pepsinogen                Pepsin

 

- CONTROL OF GASTRIC SECRETIONS: 

1) Gastrin – Hormone

- Produced by the lower part of the stomach enters the bloodstream and later it stimulates the upper part of the stomach to stimulate gastric glands to produce Pepsinogen and HCL.  

- HCl and pepsinogen react with each other to produce Pepsin.  Since pepsin is protein based; it needed a precursor (so that it would not denature).  
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 - HCL can burn the gut lining so a thick layer of mucous is produced to protect this from happening.  If a portion of the gut is burned it is called a Gastric ULCER.
B)  PANCREAS : Pancreatic Juice

- Pancreatic juice is made up of a solution including Pancreatic Amylase, Trypsin, Lipase, Nucleases and sodium bicarbonate.
-Juice is secreted into the duodenum via the pancreatic duct.

- Pancreatic enzymes break down all three nutrient groups.

 

- Other Role Of Pancreas: Hormone production that helps regulate blood glucose levels. (endocrine manner)
i) Insulin—Hormone

- Secreted when blood sugar concentration is high.

- Causes liver and muscles to take up and store excess Glucose as Glycogen.
-Also promotes synthesis of protein and fats
End Result : **LOWERS BLOOD GLUCOSE LEVEL**
 

ii) Glucagon –Hormone 

- Secreted when blood sugar concentration is low.

- Causes liver and muscles to break down glycogen.

- Also stops protein and fat synthesis.

 End Result : ** RAISES BLOOD SUGAR LEVEL** 

C) LIVER 
Bile- Produced by liver, stored in gall bladder, works in the duodenum.

- Emulsification​ - The breaking down of fats to fat droplets by bile, physical digestion
**** NOT CHEMICAL ****

Fat            fat droplets (emulsification)
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Six Major Functions of the Liver :

1. Destroys old red blood cells and converts hemoglobin to a product in bile.

 

2. Produces Bile that is stored in the gall bladder before entering the Duodenum where it emulsifies fat.
 

3. Converts Glucose to Glycogen (for storage) after eating; and breaks down glycogen back to glucose between meals to maintain the glucose concentration of the blood.
 

4. Converts very harmful metabolic waste product Ammonia into much less harmful Urea (deamination)

  

5.  Makes special blood proteins from amino acids.

 

6.  Detoxifies the blood by removing poisonous substances and metabolizing them (converting them to harmless substances).
** The liver is an essential organ**

D. SMALL INTESTINE : Intestinal Juice
ENZYMES:

- Maltase – breaks down the carbohydrate maltose.
- Peptidases – breaks down the peptides from proteins broken down in the stomach.
- Nucleosidases – work on foods containing  RNA and DNA  ( Products:Sugar,Phosphate and Base.
- Source:  Small intestine. 

CONTROL OF INTESTINAL SECRETIONS:

 

- The duodenal wall produces hormones, the most important of which are ​Secretin and CCK (Cholecystokinin) in response to the presence of acid chyme.

- Secretin stimulates release of Pancreatic Juice from the pancreas.

- CCK stimulate Bile from the gall bladder and liver.
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- Acid, especially HCl, stimulates the release of secretin, while partially digested proteins and fats stimulate the release of CCK.

[image: image4.jpg]liver

stomach

7

gallbladder

pancreas

duodenum
@
t blood vessel 5

. Secretin . CCK . Gastrin




- These hormones enter the bloodstream (Endocrine).
Gastrin enters bloodstream and triggers gastric glands in upper region of stomach





Secretin Released





CCK released








