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Digestive system
   The science which study the digestive tract and the diagnosis and treatment and its disorders called gastroenterology. Anatomically the digestive system subdivided for two anatomical parts 

1-The digestive tract: is a tube extending from mouth to anus and called alimentary canal  include mouth , pharynx, esophagus, stomach, small intestine and large intestine. Stomach and intestine  called (GI) gastrointestinal tract.

2-The accessory organs:   include   teeth tongue, salivary gland, liver, gall bladder and pancreas.
The main function of the digestive system is to processes food and extracts nutrient from it and eliminate the residue and this occur in four stages
1- Ingestion: The selective intake of food

2- Digestion: Mechanical and chemical break down of food.

3- Absorption: uptake of nutrients molecules into the epithelial cells of digestive tract to blood and lymph.
4- Defecation: the elimination of indigestive residue.

The mouth

      The moth (oral cavity) serves for ingestion. Sensory  response to food, mastication. Chemical digestion ,deglutition, speech and respiration.

 Mastication is the breakdown of food into pieces smaller to be walled and exposed it to chemical digestion.

Salivary gland: There are three pairs of salivary gland
a-extrinsic
1-Parotid gland 

2-submandibular gland

3-Sublingual gland
 b-intrinsic

1- Lingual

2- Buccle

3- labial
Function of saliva

The gland secrete about 1-1 L of saliva per day 
1. moisten 
2. Digest starch.

3.  Clean the mouth. 
4. Inhibit bacterial growth.  
5 -   Make the food as bolus. 

The pharynx :is muscular funnel and it is of two  parts, the respiratory part ( nasopharynx and the oral part ( orapharynx) and aid in swallowing.

 The esophagus: muscular tube extend from pharynx till stomach lubricated by mucosa., its main function  swallowing of food and drink to stomach  which drop by gravity and peristalsis movement,

The stomach : is J – shape   relatively vertical in tall people and horizontal in short people have two curvature ,the lesser and greater curvature  and two opening the in late(cardiac orifice) and pyloric orifice  (the gate way).

and four regions
1- The fundus

2- The body

3-  Pyloric  

4- Antrum

Function of the stomach

· Storing

· Mixing

· Digestion 

· Emptying
The cell of stomach

· Mucosal cell: secrete mucus

· Stem cells: produce new cells

· Parietal cells: secrete HCL

· Chief cells: secrete chymosin(Pepsinogen) and lipase

· Enteroendocrine cells: secrete hormones

HCL  producing

1- [image: image5.emf] 

CO2 + H2O              H2CO3
2- [image: image6.emf] 

H2CO3            HCO3 + H*

3- CL ( from blood)      +  H*                 HCL

Pepsin producing

                                                                H CL (Form parietal cells
Pepsinogen (From Chief cells inactive))                Pepsin (Active enzyme 
Protection of stomach

 The stomach protect itself from harsh acidic and enzymes by three ways

1-  Thick highly alkaline mucosal coat line the stomach.

2- Epithelial cell replacement

3- Tight junctions between epithelial cells

Stomach digestion
      Chemical digestion: The stomach digests some protein and small amount of lipids and carbohydrate and absorbed some drugs but not nutrients. Hydrolysis reaction break down macromolecule into monomers.

· Polysaccharide to monosaccharide

· Protein to amino acid

· Fat to glycerol and fatty acids

Mechanical digestion: Physical break down of food and convert food to chyme.  
 Vomiting

           Vomiting induced by stomach stretching( overload),chemical irritants (Alcohol ,bacterial toxin). Vomiting not caused by stomach contraction itself  but by diaphragm and abdominal muscle  as reflex from the emetic center in the  medulla oblongata and force  gastric contents out from the mouth.

Reching   process  similar to vomiting but without forcing any contents
The  small intestine

       It began at the pyloric  orifice( the gate way from stomach) and ends  at the ileocecal  junction( gate way of the large intestine. It consist of duodenum(25cm) ,jejunum(2.5meter) and ileum(3.6 meter)  the  internal surface contain villi with absorptive  cells and goblet cells. 

      The movement of intestine include  segmentation contraction and wave of  peristalsis called migration motor complex.
Chemical digestion and absorption in small intestine

· Amylase digests the starch to monosaccharide
· Pepsin digests proteins to amino acids
· Lipids digests by lingual lipase and gastric lipase and most of it digested by pancreatic lipase  and bile helps in breaking the fat into emulsification droplets to   triglycerides and to monoglycerides and fatty acids and then absorbed to blood through villi.
  Large intestine

              It is about 1.5 meter consist of the cecum, ascending colon( right site of abdomen) , descending colon(left site of abdomen) , transverse colon, sigmoid colon ,rectum , anal canal  and anus. The large intestine absorbs water and salts from undigestible food,
Defecation :

1. Filling of rectum

2. Stretch of rectum

3. Stimulation of rectal receptors and sigmoid,
4. Contraction of rectum

5. Relaxation of internal sphincter

6. Defecation after relaxation sphincter
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Accessory organs

 The liver

       Is largest reddish brown gland located immediately inferior to the diaphragm  in the right  hypocondral and Epigastric region, has four lobes (left ,right ,quadrate and caudate lobes) separated from each other by falciform ligament.
 Gall bladder: Greenish sac on the underside of the liver which store and concentrate bill(water, fat , cholesterol, phospholipids, bile pigment and bile acids act on lipids digestion) 

 Note/ Bile pigments cause the brown color of feces

Pancreas: pink lobulated gland  located between the fold of the duodenum secrete hormone(insulin and glucagon) and enzyme lipase , amylase and trypsin ,chymotrepsin and  carboxypeptidase which digest proteins.
Gastrointestinal (GI) Motility

 
 

Gastrointestinal motility refers to the contraction of the smooth muscles of the gastrointestinal tract.

The gastrointestinal tract is commonly divided into 5 parts: the mouth, esophagus, stomach, small intestine, and large intestine (colon). These parts are separated from each other by special muscles called sphincters which normally stay tightly closed and which regulate themovement of food and food residues from one part to another.

Each part of the gastrointestinal tract has a unique function to perform in digestion, and as a result each part has a distinct type of motility. When the motility is not appropriate for its specific function in digestion, it can cause symptoms such as bloating, vomiting, constipation, or diarrhea which are associated with sensations such as pain, bloating, fullness, and urgency to have a bowel movement.

 

GI Motitility In the Mouth and Esophagus
The swallowing or deglutition that occurs in the mouth and upper part of the esophagus can be divided into 3 phases:

GI Motitility In the Stomach
Two types of movement (motility) occur in the stomach: peristalsis and segmentation (mixing)

· The contractions occur about every 20 seconds and proceed from the body of the stomach toward the pyloric sphincter.

· About 20% of the contractions in the stomach are peristaltic waves

· Waves of peristalsis begin as gentle muscular contractions near the lower esophageal sphincter and continue down the stomach toward the pyloric sphincter
· As the contractile waves near the distal end of the stomach, they become much stronger and more forceful; this results in thoroughly mixed chyme before it passes through the pyloric sphincter

· As the peristaltic wave passes through the partly opened pyloric sphincter, it causes the chyme to move through it in a back and forth fashion. This serves to break up the larger materials left in the chyme

· About 80% of the contractions in the stomch are segmentation contractions-relatively weak contractions that thoroughly mix ingested food with stomach secretions to form chyme
GI Motitility In the Small Intestine
· It takes about 3-5 hours for chyme to move through the small intestine

· The small intestine undergoes segmental contractions and peristaltic waves
· Segmental contractions occur for short distances only along the small intestine

· Peristaltic waves occur for variable distances to cause the chyme to move along the small intestine.

· Local reflexes are the most important regulators of contractions in the small intestine

· The ileocecal sphincter (between the ileum and cecum-beginning of the large intestine) remains contracted most of the time.

GI Motitility In the Large Intestine
· It takes about 18-24 hours for material to pass through the large intestine

· The large intestine undergoes mass movements (strong peristaltic contractions in the circular muscles in large parts of the transverse and descending colon) about 3 or 4 times each day

· .

· The circular muscles contract simultaneously with the teniae coli (3 bands of smooth muscle from the longitudinal muscle of the colon) of the colon wall to cause constriction and shortening of the colon. This results in the formation of haustra
· Haustra are pouches formed in the colon wall along its length, giving the colon a puckered appearance

· Local reflexes regulate haustra formation

· The thought or smell of food, distention of the stomach, and the movement of 

Regulation of GI Motility

GI motility is regulated in 3 ways:

1. Reflexes that originate outside the digestive system (called long reflexes)

2. Reflexes that originate inside the digestive system (called the enteric nervous system or short reflexes )

3. Gastrointestinal (GI) Peptides
· GI peptides excite or inhibit motility and can cause

· altered peristaltic activity

· contraction of the gallbladder for bile release

· regulated gastric emptying to maximize digestion and absorption

· GI Peptides include

· Cholecystokinin (CCK)
· Is a hormone secreted by endocrine cells of the small intestine and by neurons in the brain and gut

· It stimulates gallbladder contraction for bile release

· It inhibits gastric emptying

· It promotes intestinal motility

· Secretin
· Is a hormone secreted by endocrine cells in the small intestine

· It inhibits gastric emptying

· Motilin
· Is a hormone secreted by endocrine cells in the small intestine

· It stimulates migrating motor complex

· Glucagon-Like Peptide I
· Is a hormone secreted by endocrine cells in the small intestine

· It slows gastric emptying

Body temperature and thermoregulation
       Body temperature depend on when or how it is measures and varies from  one place of the body to another

 Core temperature: the temperature of organs in cranial , thoracic  and abdominal cavities as  rectal temperature 38.5  to 37.6C( 101F ) in active children and some adults.

Shell temperature: The temperature close to the body surface like skin and oral temperature and it is lower than rectal temperature adults  oral temperature 36.6-37.C (97.9-98.6)

Thermoregulation is the homeostatic control of body temperature in hyperthermia or hypothermia

       Body temperature generated by exergonic chemical reaction in brain ,liver and endocrine gland in rest and from skeletal muscles during  activities.

 The body loss heat by

· radiation , 

· conduction 

· evaporation

 The hypothalamic thermostat monitors blood temperature and receive signals from peripheral receptors in the skin.

--In high body temperature  the thermostat send signal to hypothalamic heat-.loss center which cause  cutaneous vasodilatation and sweating.

--In low temperature the thermostat send signal to  hypothalamic promoting center  and cause shivering and cutaneous vasoconstriction.

The effects of hyperthermia

· Heat crump

· Heat exhaustion

· Heatstroke

 Hyperthermia can be fatal if  body temperature reach 43C and hypothermia may be fatal  if core temperature  reach 32C or lower. 

Nutrition and metabolism
Nutrients are any substance or material that the body use it in growth , energy and remittances ,and include carbohydrates, fats and proteins, the daily requirements of essential food are: 

· Carbohydrate     125 – 175 gr
· Fat                      80-100 gr

· Protein               40-60 gr

· Minerals             0.05- 3.300 mg

· Vitamins             0.002-60 mg
1- Carbohydrate metabolism

The complete oxidation of glucose has the equation

     C6H12O6 + O2                           CO2   + H2o  


38ADP + p                                               38  ATP

by Glycolysis each  glucose molecule give 38 ATP in aerobic respiration

Major pathways of glucose store and use
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Lipids and proteins metabolism

        Lipolysis is the breakdown of fat for fatty  acids and glycerol and continued oxidation  to form keton bodies as shown in the figure below.




         


· Amino acids metabolism
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