


 Breaking down foods into nutrients 
 Prepare for absorption 

 Challenges of digestion 
 Tasks of the mouth 

 Passage through the Diaphragm 

 Steady movement 

 Lubrication of food 

 Digestive enzyme functions 

 Excretion of waste 



 Gastrointestinal (GI) tract 

 Flexible and muscular 

 Path 

 Mouth → esophagus → stomach → small intestine 

→ large intestine → rectum → anus 

 Lumen  

 Continuous 





INGESTION THROUGH ELIMINATION 
 Mouth: Chews and mixes food with saliva 
 Pharynx: Directs food from mouth to esophagus 
 Salivary glands: Secrete saliva 
 Epiglottis: Protects airways during swallowing 
 Trachea: Allows air to pass to and from lungs 
 Esophagus: Passes food from the mouth to the 

stomach 
 Esophageal sphincters: Allow passage from 

mouth to esophagus and from esophagus to 
stomach; prevent backflow from stomach to 
esophagus and from esophagus to mouth 

 Diaphragm: Separates the abdomen from the 
thoracic cavity 

 Stomach: Churns, mixes, and grinds food to a 
liquid mass; adds acid, enzymes, and fluid 

 Pyloric sphincter: Allows passage from stomach 
to small intestine, prevents backflow from small 
intestine 

 Liver: Manufactures bile salts, detergent-like 
substances, to help digest fats 

 Gallbladder: Stores bile until needed 
 Bile duct: Conducts bile from the gallbladder to 

the small intestine 

 
 Appendix: Houses bacteria and lymph cells 
 Small intestine: Secretes enzymes that 

digest all energy-yielding nutrients to 
smaller nutrient particles; cells of wall 
absorb nutrients into blood and lymph 

 Ileocecal valve (sphincter): Allows passage 
from small to large intestine; prevents 
backflow from large intestine 

 Pancreas: Manufactures enzymes to digest 
all energy-yielding nutrients and releases 
bicarbonate to neutralize acid chyme that 
enters the small intestine 

 Pancreatic duct: Conducts pancreatic juice 
from the pancreas to the small intestine 

 Large intestine (colon): Absorbs water and 
minerals; passes waste (fiber, bacteria, and 
unabsorbed nutrients) along with water to 
the rectum 

 Rectum: Stores waste prior to elimination 
 Anus: Holds rectum closed; opens to allow 

elimination 



 The mouth : 
    Digestion begins 

 involves mastication 
(chewing) 

 the stimulation of taste 
buds (sweet, salty, bitter, sour, 
savory) 

 aroma, texture, temp 
 Swallowing 

 The epiglottis closes to prevent 
food from entering the pharynx. 
After swallowing the food is 
called a bolus.  
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 The esophagus is 2 

sphincters- 
 Upper esophageal 

sphincter  
 Lower esophageal 

sphincter  
 The stomach: 

 adds juices  
 grinds the bolus to a 

semiliquid mass called 
chyme.  

 The pyloric sphincter 
controls the flow of 
food 
 

 



 

 The small intestine:  
gallbladder and pancreas.  

    The three segments:    

  duodenum 

  jejunum 

  ileum. 
 Large intestine (colon) 

 Ileocecal valve  

 Withdrawal of water 

 Rectum and anus 

 
 
 







 
 Peristalsis- wavelike muscular contractions of 

the GI tract that push its contents along 
 

 Segmentation is contractions by circular muscles 
that contract and squeeze contents to promote 
mixing with digestive juices. 
 

 Sphincter contractions open and close 
passageways. This prevents reflux and controls 
the passage of contents. 
 

 Stomach action involves circular, 
longitudinal, and diagonal muscles. 
 



Stomach Muscles 

•Stomach action: 
 Thickest walls and    
 strongest muscles   
 
•Chyme is churned 
and liquefied   
 
•Pyloric sphincter 
controls release of 
chyme into the 
duodenum 
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 Segmentation 
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 Sphincter contractions 

 Periodically open and close to control the pace 

of the GI contents  

▪ Upper esophageal sphincter 

▪ Lower esophageal sphincter 

▪ Prevents reflux of stomach contents 

▪ Pyloric sphincter 

▪ Ileocecal valve 

▪ Anus 

 





 Five organs 

 Salivary glands, stomach, pancreas, 
liver, small intestine 

 Secretions 

 Water  

 Enzymes 

▪ Protein facilitator of chemical reactions 

▪ Hydrolysis –the addition of water to break a  
molecule into smaller pieces 



 Saliva 
 Salivary glands 

▪ Secrete saliva 
which moistens 
food  

▪ Contains: 
▪water, salts, 
mucus, enzymes 

▪ Carbohydrate 
digestion  

▪ Protective role 
 

 



 
 Stomach 

 Protein digestion 

 Gastric glands 

▪ Water, enzymes, 
hydrochloric acid (HCl) 

 

 Goblet cells of the stomach 
wall secrete mucus to 
protect the walls of the 
stomach from the high 
acidity 

 

 



 Pancreatic juice and intestinal enzymes 
 Released via ducts into duodenum 

 Enzymes act on all three energy nutrients 
(carbohydrase, lipase, protease) 

 Sodium bicarbonate 
Neutralizes acidic chyme 

 Bile 
▪ Emulsifies fats into suspension with water 

▪ Liver produces it 

▪ Gallbladder stores it 





Organ or Gland Target Organ Secretion Action 

Salivary glands Mouth Saliva Fluid eases swallowing; salivary enzyme breaks down some 

carbohydrate.* 

Gastric glands Stomach Gastric juice Fluid mixes with bolus; hydrochloric acid uncoils proteins; enzymes 

break down proteins; mucus protects stomach cells.* 

Pancreas Small intestine Pancreatic juice Bicarbonate neutralizes acidic gastric juices; pancreatic enzymes break 

down carbohydrates, fats, and proteins. 

Liver Gallbladder Bile Bile is stored until needed. 

Gallbladder Small intestine Bile Bile emulsifies fat so that enzymes can have access to break it down. 

Intestinal glands Small intestine Intestinal juice Intestinal enzymes break down carbohydrate, fat, and protein 

fragments; mucus protects the intestinal wall. 

*Saliva and gastric juice also contain lipases, but most fat breakdown occurs in the small intestine. 



 Undigested residues 
 Fiber retains water 

 Exercise intestinal muscles 
 Colon 

 Intestinal bacteria 
▪ ferment some fibers, producing gas, water, 

small fat fragments 
▪ Prevent infectious bacteria from reproducing 

 Absorbs recyclable materials 
▪ Water and dissolved salts 



Digestion 
of a 
Sandwich 



 Small intestine 

 Majority of absorption 

 Ten feet long 

▪ Large surface area 

 Absorption techniques 

▪ Simple diffusion 

▪ Facilitated diffusion 

▪ Active transport 



 Villi- fingerlike projections 
on the folds 
 Microvilli- traps nutrients  

and transports them into 
the cells 
 

 Crypts-lie between the villi 
  secrete intestinal juices 

 
 Goblet cells 

 Secrete mucus 

Anatomy of the Absorptive System 

Wall of the small intestine is wrinkled into hundreds of 
folds 







Fig. 3-9, p. 81 

Carrier loads 

nutrient on 

outside of cell . . . 

Carrier loads 

nutrient on 

outside of cell . . . 

Outside 

cell 

Cell 
membrane 

. . . and then 
releases it on 
inside of cell. 

. . . and then 
releases it on 
inside of cell. 

Inside 

cell 
FACILITATED 

DIFFUSION 

Some nutrients (such as the water-

soluble vitamins) are absorbed by 

facilitated diffusion. They need a 

specific carrier to transport them 

from one side of the cell membrane 

to the other. (Alternatively, 

facilitated diffusion may occur 

when the carrier changes the cell 

membrane in such a way that the 

nutrients can pass through.) 

ACTIVE 

TRANSPORT 

Some nutrients (such as 

glucose and amino acids) 

must be absorbed actively. 

These nutrients move 

against a concentration 

gradient, which requires 

energy. 

Stepped Art 

Some nutrients (such 

as water and small 

lipids) are absorbed by 

simple diffusion. They 

cross into intestinal 

cells freely. 

SIMPLE 

DIFFUSION 

       Absorption 
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 Villi cells 

 Regulate nutrient absorption based on needs 

 Microvilli 

 Enzymes and ‘pumps’ 

 Specialized cells  
 Food combining 

 Enhanced use in the body 



 Transport pathways 

 Bloodstream 

▪ Water-soluble nutrients (carbohydrate, 
protein, vitamins and minerals) and smaller 
products of fat digestion 

▪ Liver  

 Lymphatic system 

▪ Larger fats and fat-soluble vitamins 

▪ Chylomicrons 

▪ Bypass liver at first 



Vascular System 





 Microbes in a healthy GI tract 
 Most are non-disease-causing bacteria 

 Probiotics are bacteria found in the GI tract that can be 
beneficial to health. An example is the bacteria found in 
yogurt. 

▪ Help alleviate diarrhea, constipation, ulcers, IBD, protect 
against colon cancer 

 Prebiotics are foods that are used as food energy by 

intestinal bacteria and encourage their growth (some fibers) 

▪ May reduce risk of infection and inflammation  

 



 Endocrine and nervous systems 
 Homeostatic regulation 

▪ Endocrine System (Hormones) and Nervous 
System regulate digestion and absorption 

▪ Stimulate or inhibit of digestive secretions 

 Feedback mechanisms 
▪ Examples  

 GI hormones 
▪ Gastrin 

▪ Secretin  

▪ Cholecystokinin (CCK) 

 





Hormone Responds to Secreted 

from 

Stimulates Response 

 
Gastrin Food in the stomach Stomach wall Stomach glands Hydrochloric acid secreted into the stomach to 

maintain an acidic pH 

Secretin Acidic chyme in the small 

intestine 

Duodenal wall Pancreas Bicarbonate-rich juices secreted into the small 

intestine to maintain a slightly alkaline pH 

Cholecystokinin Fat or protein in the small 

intestine 

Intestinal wall Gallbladder 

Pancreas 

Bile secreted into the duodenum to emulsify fats 

Bicarbonate- and enzyme-rich juices secreted into 

the small intestine to maintain a slightly alkaline 

pH, digest fats and proteins, and slow GI tract 

motility 



How does the pH of the Stomach stay  1.5-1.7 ? 
 
Food in Stomach              Causes release of Gastrin 
                   off 
 
  
pH=1.5                                  Hydrochloric Acid (HCI) 



Pyloric Sphincter Controls Passage of Chyme 
Sphincter relaxes                           Acidic Chyme Slips thru           
                                                   
 
Chyme Neutralized                   Cells on Intestinal Side              

Bicarbonate                            Sense Acid- Sphincter Closes  



Release of Bicarbonate from Pancreas Maintains 
Alkaline pH of Small Intestine 

 
Chyme in              Hormone Secretin                  Goes to the 

Duodenum                Released                              Pancreas                                 
                                                         
                                                                               Pancreas                               
Secretin stops          ph is alkaline                 releases bicarbonate 

                                                              



 Tailored to what was eaten 
 Enzymes change in proportion to amounts of 

CHO, Fat, and Protein 
 Thought that hormones from G.I. Tract are 

Secreted in response to meats 



Fat in Intestine                  Release of Cholecystokinin 
                                                          (CCK) 
                                  off                                 
                                                          Via Blood to                                                                     
                                                            Gallbladder 

   
Fat is                   Release of Bile                Stimulates  
Emulsified                                               Contraction of gall  
                                                                                   bladder 



 CCK and Gastric Inhibitory Peptide (GIP) 
slow G.I. Motility- Allows for Fat Digestion 



Digestive Problems 
 

 What part of the GI tract is affected? 
 What is the cause? 
 What are the symptoms? 
 What is the treatment? 

 



Common Digestive Problems 



 Food slips into trachea 

 Cuts off breathing 

 International sign for choking 

 Heimlich maneuver 

 Foods commonly associated with choking 
 Prevention of choking 







 Vomiting 

 Adaptive mechanism of the body 

 Medical treatment 

▪ Dehydration and projectile vomiting 

 Diarrhea 

 Symptom of medical conditions & treatments 

▪ Irritable bowel syndrome (IBS) 

▪ Colitis 

 Treatment  



 Not a disease 
 Symptoms of constipation 
 Causes 

 Lifestyle 

 Side effect of medications 

 Prevention 

 Fiber and water 

 Physical activity  



 Belching 

 Swallowed air 

 Prevention  

 Intestinal gas 

 Consumption of certain foods 

▪ Individually determined 

 Hiccups  



 Gastroesophageal reflux (heartburn) 

 Causes 

 Prevention 

 Indigestion 

 Causes 

 Antacids and acid controllers 

 Damage to esophagus 

 Barrett’s esophagus 
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 Peptic ulcers 

 Gastric ulcers 

 Duodenal ulcers  

 Causes 

 Bacterial infection (Helicobactor pylorii )infection 

 Anti-inflammatory drugs 

 Excessive gastric acid secretion 

 Ulcer treatment regimen 
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 Ulcers 

 Peptic ulcer 

 Helicobactor pylorii infection 

 Use of certain anti-inflammatory 
drugs 

 Disorders that cause excessive acid 
secretion 
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