
First Part 





GI parts:  
1. Mouth 
2. Esophagus 
3. Stomach 
4. Duodenum 
5. Jejunum 
6. Ileum 
7. Cecum 
8. Colon 
9. Rectum 
10. Anus 

GI Function: absorption of nutrients and 
water 
Nutrients: Carbohydrates, Proteins, 
lipids, Vitamins and minerals 
Processes: meal mixing with secretions 
(juices), digestion and absorption 
Sources of secretions: 
1. From accessory glands (salivary 

glands and liver) 
2. From GI glands (stomach and 

intestine) 
Control: control of secretions and control 
of GI movements 
Properties of intestine: efficient mixing, 
complete digestion and high absorptive 
power (due to large surface area) 



Salivary glands and salivary secretion:  
Glands: Parotid (the largest), submandibular (the medium) and 
sublingual (the smallest) 
Saliva: secretion of salivary glands that drain into the mouth 
Compositions: digestive enzymes, mucin, IgA, lysozymes, 
electrolytes and water 
 Digestive enzymes: α-amylase to digest the starch 
 IgA and lysozymes: protect the oral cavity from bacteria 
 Mucins: lubricate the food bolus 
 Electrolytes: low in Na+ and Cl- rich in K+ and bicarbonates (saliva 

is hypotonic fluid) 
 pH: alkaline (6.0-7.0), this pH is essential for amylase activity 

and to neutralize any gastric secretions that reflux into the 
esophagus 

Function of Saliva: 
1. Facilitates swallowing 
2. Keeps the mouth moist 
3. Serves as a solvent for molecules that stimulate teste buds 
4. Aids speech by facilitating movements of lips and tongue 
5. Keeps the mouth and teeth clean 

Control of secretion: 
1. Parasympathic nervous system (the most predominant): 

increase volume of serous (loose) saliva 
2. Sympathetic nervous system: change saliva composition to 

mucous (proteinaceous) BUT has little effect on volume 
Stimulus and inhibitors of salivation: 
 Stimuli: smell, taste, sight, pressure in mouth and medications 

(pilocarpine) 
 Inhibitors: sleep, fatigue, fear and medications (atropine) 



Sympathetic nervous system constricts blood 
vessels and thus reduce water composition of 
saliva 

Parasympathic nervous system dilates blood 
vessels and thus increases water composition of 
saliva 



Functions of stomach:  (1) store food, (2) mix food with acid, pepsin 
and mucus, (3) gastric emptying of mixed food into duodenum at steady 
rate 
 

Composition of gastric juice (Table):  
1. Organics: mucus, pepsins, lipase,  intrinsic factor 
2. Inorganics: electrolytes (Na+, K+, Mg+, H+, Cl-, PO4

2-, SO4
2-)  

3. Water 
 

Gastric pH: ~ 3.0 
 

Gastric secretion rate: 2.5 L/day 
 

Phases of gastric secretion: 
1. Cephalic phase: when food NOT in the stomach 

The stomach readies itself to receive the meal before it is actually taken it 
2. Gastric Phase (the most significant): when food in the stomach 

The food in stomach produce reflex secretions and gastric emptying  
3. Intestinal Phase: when food in the intestine 

The food in the stomach produce reflex inhibition of gastric secretion and gastric 
emptying 

Each Phase is regulated by local (neural and hormonal) and distant 
(neural) triggers 
 

Exocrine gastric glands: in the body and fundus 
1. Parietal  (oxyntic) cells: secrete HCl and intrinsic factor 
2. Chief (peptic, zymogen) cells: secrete pepsin and gastric lipase 
3. Mucus secreting cells: on the surface of the glands 
4. Bicarbonate secreting cells: on the surface of the glands 
The mucus and bicarbonates protect the stomach from 
digesting itself 
 

Endocrine gastric glands: in the antrum 
 G cells: secrete gastrin 





Functions of gastric juice components: 
Acid: sterilize the meal and begins dietary macromolecules 
hydrolysis 
Intrinsic factor: important for vitamin B12 absorption from ileum 
Pepsin: initiates protein digestion (digest matrix collagen) 
Lipase: begins dietary fats digestion 
 
Chemical stimuli for gastric secretion: 
1. Gastrin hormone: released from G cells in the antrum in 

response to gastrin-releasing peptide (bombesin); a specific 
neurotransmitter released from enteric nerve ending 

2. Histamine: released from enterochromaffin-like cells (ECL) in 
gastric glands 

3. Ach: released from enteric nerve endings in the fundus 

Note: 
 Stimulatory effects of gastrin on gastric glands are: 

1. Stimulate ECL cells 
2. Stimulate Chief cells 
3. Stimulate Parietal cells 

 Parietal cells have 3 receptor types on their surfaces for: 
(1) Gastrin: PLC-IP3 system 
(2) Histamine (H2): AC-cAMP system 
(3) Ach (M1): : PLC-IP3 system 



Triggers of gastric secretion during gastric phase: 
1. Meal constituents (meat): specifically trigger gastrin secretion 
2. GI wall distention: initiates vago-vagal as well as local reflexes 

that further amplify secretions during gastric phase 
3. Buffering action of the meal: enhance acid secretion 
 
Termination of gastric secreting: 
1. Increased gastric acidity stimulate somatostatin that inhibits G 

cells and ECL cells function and hence inhibits acid secretion by 
parietal ells 

2. When food in the stomach: the meal buffers that gastric acidity 
and enhances acid secretion thus remove (shut off) the inhibitory 
action of somatostatin 

3. When food in the intestine (out of stomach): No buffering action 
of meal is presents thus somatostatin terminates acid secretion 
(gastrin and histamine effects) 
 

Parietal cells 
 Contains high number of mitochondria (i.e.; high ATP requirement) 
 Contains apical H+, K+-ATPase (proton) pump 
 Pumping H+ into the lumen against conc. gradient (> million-

fold) is accompanied by the release of equivalent amount of 
bicarbonate into the blood (that will use latter to neutralize gastric 
acidity once stomach function is complete) 





Pancreatic juice components: 
1. Enzymes:  
 Found in zymogen granules and secreted by exocytosis into 

pancreatic ducts.  
 Most of them secreted as inactive forms and only activated when 

they reach the intestinal lumen (i.e.; by acidic chyme) 
 They are activated following proteolytic cleavage by trypsin (see 

in chapter 26) 
 They digest large peptides, fats and polysaccharides 
2. Trypsin inhibitor protein 
Trypsin is a danger proteolytic enzyme released from the pancreas 
as inactive trypsinogen, therefore; the pancreas normally secrete also 
trypsin inhibitor protein to abolish any possible activation of 
trypsinogen in pancreatic juice 

3. Minerals: rich in bicarbonates 
4. Water: 
5. pH: alkaline (in addition to neutral or alkaline bile and intestinal 
secretion) this pH neutralize the acid gastric contents entering 
duodenum and raising duodenal pH to 6.0-7.0 
 
Secretion rate: 1500mL/day 
Hormonal Control during intestinal phase: 
1. CCK hormone: primarily stimulate enzyme secretion 
2. Secretin: primarily stimulate bicarbonate secretion 

Neural Control during intestinal phase: 
 Ach : primarily stimulate aqueous secretion 

Neural control during cephalic phase: 
 Ach: released from vagus  nerve causes pancreatic secretion even 

during cephalic phase 



Bile components: 
1. Bile acids:  
 Synthesized by liver from cholesterol and secreted into the bile.  
 They are important in digestion and absorption of fats 
2. Cholesterol: as native form 
3. Pigments: bilirubin and biliverdin 
Bile acids and bile pigments are responsible for the golden 
yellow color of bile 
 

4. Minerals: rich in bicarbonates 
 

5. Water: low contents (bile is concentrated juice) 
 

6. pH: alkaline (in addition to neutral or alkaline pancreatic and 
intestinal secretion) this pH neutralize the acid gastric contents 
entering duodenum and raising duodenal pH to 6.0-7.0 
 
Secretion rate: 500mL/day 
Function: 
1. Bile acids facilitate the digestion and absorption of fats by 

emulsifying fat droplets 
 

Hormonal control during intestinal phase: 
 CCK: contracts gallbladder wall and relax the sphincter of Oddi 

cause bile ejection into the duodenum 



General functions of GIT that require regulation: 
1. Secretion 
2. Digestion 
3. Absorption 
4. Motility 
 

Modalities of regulation (integrate in complementary fashion) 
1. Endocrine regulation:  (hormones release by triggers 

associated with the meal) to affect local and distant areas 
from their site of release 

2. Paracrine regulation: short-lived mediators alter the cell 
function in the local area where they are released 

3. Neural regulation: 
A. Extrinsic innervation: include connections with CNS  
B. Enteric nervous system: include sensory and 

secretomotor neurons of the GIT 
 



MCQ: Salivary constituent that play a role in killing of bacteria is 
A. Lysozyme 
B. IgE 
C. Mucin 
D. α-amylase 
E. Sodium 

 
MCQ: The ability of saliva to neutralizes the gastric acidity that 

may reflex into the esophagus is related to 
A. Absorption of Na+ and Cl- in salivary acini 
B. Secretion of Na+ and Cl- in salivary ducts 
C. Absorption of bicarbonate and K+ in the salivary acini 
D. Secretion of bicarbonate and K+ in the salivary ducts 
E. All of above are related 
 

MCQ: Regarding saliva composition; which of the following 
statements accurately describes saliva tonicity? 

A. Saliva is hypertonic to blood plasma.  
B. Saliva is isotonic to blood plasma.  
C. Saliva is hypotonic to blood plasma.  
D. Saliva tonicity varies based on the composition of 

ingested food. 
E. Saliva has a tonicity comparable to cerebrospinal fluid.  
 

 
 

MCQ: Oxyntic glands are important glands in stomach; they 
secrete all of the followings EXCEPT 

A. Hydrochloric acid 
B. Pepsinogen 
C. Gastrin 
D. Mucus 
E. Intrinsic factor 
 

MCQ: All the following statements regarding pancreatic secretion 
are true EXCEPT 
A. The intestinal phase is the predominant phase 
B. The cephalic phase could be initiated by smelling 
C. Vagal stimulation mediates the cephalic phase only 
D. Ach and secretin are important mediators for aqueous 

secretion 
E. Acinar and ductal cells are stimulated during the 

intestinal phase 
 

MCQ: The characteristics of pancreatic secretion 
A. In response to vagal stimulation is copious rich in 

bicarbonate but poor in enzymes 
B. In response to acid in the duodenum is scanty but rich in 

enzymes 
C. In response to secretin secretion is low in bicarbonate 
D. Contains enzymes that digest neutral fat to glycerol 

and fatty acids 
E. Contain enzymes that convert disaccharides to 

monosaccharides 



MCQ: The composition of bile is 
A. Contains enzymes requires for digestion of fats 
B. Contains unconjugated bilirubin 
C. Salts make cholesterol more water soluble 
D. Pigments contains iron 
E. Becomes more alkaline during storage in the gallbladder 
 

MCQ: MCQ: Enterochromaffin-like (ECL) cells are important cells. 
ECL cells secrete 

A. Ach 
B. Gastrin 
C. NEP 
D. Histamine 
E. GIP 

 
MCQ: Regarding protein digestion, which of the followings has the 
ability to digest collagen? 

A. Trypsin 
B. Pepsin 
C. Elastase 
D. Chymotrypsin 
E. Carboxypeptidase 
 

MCQ: Which of the following has the lowest pH? 
A. Gastric juice 
B. Colonic luminal contents 
C. Pancreatic juice 
D. Saliva 
E. Bile 

 

MCQ: A 50-year-old man complaining of severe epigastric pain, 
frequent heartburn, and unexplained weight loss over a 6-
month period. He have no relief from H2 receptor blockers. 
The upper endoscopy reveals erosions and ulcerations in 
the proximal duodenum and an increased output of gastric 
acid in the fasting state. The patient is most likely to have 
a tumor secreting which of the following hormones? 

A. Secretin 
B. Somatostatin 
C. Motilin 
D. Gastrin 
E. Cholecystokinin 


