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Larynx, Voice box

• Thyroid cartilage (Adams apple)
– Two fused plates of hyaline cartilage form the anterior 

wall of the larynx
– Larger in mal than female

Larynx, Voice box

• Epiglottis:
– Large leaf-shaped attached to the thyroid cartilage anteriorly
– free edge posteriorly that moves up and down
– forms a lid protecting the superior opening of the larynx
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• Two pair of folds:
– Superior pair: false vocal cords, hold breath against pressure in 

the thoracic cavity (left heavy object)
– Inferior: true vocal cords that vibrate 

Structures of Voice Production

• tubular passageway for air 
• anterior to the esophagus, and extends from the larynx to T5 

where it divides into right and left bronchi at the Carina

Trachea
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Pleura

• Pleural membrane
– Two layers enclose and protect the lungs

• Pleural cavity: 
– Small space between the two layers contains small amount of 

fluid to help reduce friction between the membranes and 
adheres the membrane to each another

– Separate pleural cavities surround each lung

• Cone shaped separated by the mediastinum
• Extend from the diaphragm to just slightly superior to the clavicles
• Anterior, lateral, and posterior surfaces of the lung lies against the ribs
• The base concave and fits over the convex diaphragm
• The apex is the narrow superior portion of the lung
• Mediastinal (medial) surface contains bronchi, blood vessels, lymphatic vessels, nerves

lungs
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Bronchial tree • Trachea divide into two 
primary bronchi 

• Right primary bronchus 
divides into three secondary 
bronchi 

• Left primary bronchus 
divides into tow secondary 
bronchi

• In the lung, secondary 
bronchi divides into tertiary 
bronchi 

• Tertiary bronchi divides into 
bronchioles  which divides 
into terminal bronchioles

Bronchioles
• Terminal bronchioles divide into  

respiratory bronchi
• Respiratory bronchioles branches 

into alveolar ducts that ends in 
alveolar sacs and. Alveoli branch 
off the alveolar sac

• Alveolus is a cup-shaped out 
pouching connected  by alveolar 
pores. The pores provide alternate 
routs for air.

• Conducting zone from the nose to 
terminal bronchiole

• Respiratory zone from respiratory 
bronchiole to alveoli 
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The lower lung

Respiratory Membrane
• Exchange of O2 and CO2 between the air spaces and the blood occur through a very thin respiratory membrane
• respiratory membrane

– Epithelia of alveoli
– Basement membrane 
– Endothelial cells of the capillary

Respiratory Membrane
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Blood Supply to the lungs
• Pulmonary arteries carry 

deoxygenated blood 
from the heart to the 
lungs
– pulmonary trunk 

right and left 
pulmonary arteries

• Oxygenated blood return 
to the left atrium via 
pulmonary veins 

Inspiration (inhalation)
• The contraction of diaphragm and external intercostal muscles increase the vertical and the anterior posterior diameter
• The thoracic cavity expands and the pleura is pulled outward in all directions pulling with it the lungs
• The pressure in the alveoli decrease below the atmospheric pressure and forces air into the lung 
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Expiration (exhalation)
• inspiratory muscles 

relax and the thoracic 
cage recoils to its 
normal size 
compressing the lungs 
and increasing the 
pressure in the alveoli 
that result in 
exhalation

Respiration
• Occurs in three basic steps:
1. Pulmonary ventilation (breathing):

– flow of air into (inhalation) and out of (exhalation) the lungs 
2. External respiration:

– Exchange O2 and CO2 between alveoli and pulmonary capillaries. The blood pickup O2 and deliver CO2.
– Oxygen binds to the iron in the hemoglobin

3. Internal respiration:
– exchange of O2 and CO2 between blood and tissues. The blood deliver O2 and pickup CO2.
– Co2 binds to the globin part of hemoglobin
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CO2CO2

Lung Volume and Capacities
• Respiratory rate in adults 

is 12 breaths per min
• Spirometer (respirometer) 

is the apparatus used to 
measure the volume of air 
exchanged during 
breathing, and the 
respiratory rate. 

• The record is called 
Spirogram
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Lung Volume and Capacities
• Tidal volume (TV):

– The volume of one breath 
– Varies from one person to another

• Inspiratory reserve volume:
– amount of air forcibly inhaled after a TV

• Expiratory reserve volumes:
– amount of air forcibly exhaled after a TV

• Residual volume:
– air remains in the lungs after expiratory reserve volume 
– Cannot be measured by spirometry

• Vital capacity :
– ISRV + TV + EXRV = ( 4800)

Exercise and The Respiratory system
• Exercise increase O2 consumption and CO2 

production
• Increase cardiac output will lead to increase 

in pulmonary perfusion which increase 
surface area available for diffusion of 
oxygen into pulmonary blood capillaries



10

Regulation of The Respiratory Center
• Inspiratory center in the medulla strongly 

stimulated when PCO2 is rising above normal 
than when PO2 is falling below normal

• Hyperventilation decrease PCO2
• Hypoventilation  Increase PCO2

Digestive System
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Overview of the 
Digestive System

• Alimentary canal, also called digestive tract, extende form the mouth to the anus include 
 Mouth
 Pharynx
 Esophagus
 Stomach
 Small intestine
 Large intestine
 Anus

• Accessory digestive organs 
– directly or indirectly contact the food 

Tongue
Salivary glands
Gall bladder
Liver
Pancreas
Teeth

Mouth
• Cheeks:

– form the lateral walls of oral cavity
• Lips:

– surround the opening of the mouth 
• Hard palate:

– anterior 2/3 of the roof of the mouth
• Soft palate:

– posterior portion of the roof of the mouth
• Oral cavity:

– the area between the teeth
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Tongue
• skeletal muscle covered with mucous membrane
• Lingual frenulum 

– A fold of mucous membrane connect the tongue to the floor of the mouth
– Limits the posterior movements of tongue 

• Tongue Function
– Taste
– Manipulating and mixing food with saliva

Pharynx
• funnel-shaped muscular tube
• extends from internal nares to  esophagus 
• Nasopharynx: respiratory function only
• Oropharynx lie posterior to oral cavity
• Laryngopharynxcontinuous with esophagus 
• Oropharynx and Laryngopharynx have digestive and respiratory functions. 
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Esophagus
• collapsible muscular 

tube.
• Begins at the 

laryngopharynx, 
passes through  the 
mediastinum anterior 
to vertebral columns, 
pierces the diaphragm 
to enters superior 
portion of stomach

• Passageway conducts 
food and fluid

Stomach 
• Located in epigastric, umbilical, and left hypochondriac regions. 
• J-shaped inferior to the diaphragm 
• connects esophagus to duodenum
• Distensible; accommodates large quantity of food. 



14

Function of the Stomach
• Function

– a temporary storage for food
– Churning: mechanical digestion that mix food with the 

stomach juice to make chyme.
– Chemically breakdown food

• The mucosa produces
– mucus
– gastric juice:

• hydrochloric acid
• intrinsic factor (needed vitamin B12 absorption)
• Pepsin an enzyme that breakdown protein 
• gastrin 

GERD
• GERD results in heartburn and may cause inflammation and ulceration of the esophagus
• A common cause is a hiatal hernia
• Treatment:

– restricting food intake after the evening meal, taking antacids, and sleeping with the head elevated.
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Small Intestine
• Twisted, muscular tube
• extends from stomach to cecum
• suspended from the posterior 

abdominal wall by the mesentery 
• has three subdivisions

– Duodenum curves around 
the head of the pancreas

– Jejunum extends from the 
duodenum to the ileum

– Ileum is the terminal part 
that joins the large intestine 
at the ileocecal valve.

Function
• Segmentation is mechanical digestion of food
• Chemical digestion of foods  by enzymes

– sucrase breaks sucrose to glucose and fructose 
– lactase breaks lactose to glucose and galactose
– Pancreatic juice and bile enters the duodenum 

through the pancreatic ducts for chemical digestion
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Large Intestine
• larger in diameter than the small intestine
• extends from the ileocecal valve to anus 
• absorb water, and eliminate feces
• produce mucus to lubricate passage of feces 
• subdivisions

– Cecum: first part of large intestine
– Appendix: hanging from cecum
– ascending colon travels up the right side 

of the abdominal cavity 
– transverse colon travels across the 

abdominal cavity 
– descending colon: continues down the 

left side to enter the pelvis, where it 
becomes the sigmoid colon and then the  
rectum which becomes anal canal that 
opens to the external 

Salivary 
glands

• Parotid:
– inferior and anterior to the ear
– Parotid duct opens opposite to the second upper molar tooth
– Mumps  affect the parotid gland.

• Submandibular: 
– Located in the posterior floor of the mouth
– Submandibular duct opens lateral to the lingual frenulum

• Sublingual glands:
– Located superior to the submandibular gland
– Its ducts open into the floor of the mouth in the oral cavity 
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Composition and Function of Saliva
• Saliva dissolves food chemicals to be tasted
• Saliva binds food together into a mass called a 

bolus which makes chewing and swallowing 
easier. 

• Saliva contain the enzyme amylase that digest 
starch (carbohydrate) in the mouth. 

• Lysozyme kills bacteria
• IgA inhibits bacteria

Teeth
• Function:

– tear and grind food, breaking it down into smaller pieces
• Deciduous (baby teeth or milk teeth)

– begin to erupt around six months
– The baby has a full set (20 teeth) by the age of 2 years.
– The first teeth to appear are the lower central incisors

• the permanent teeth
– Begin to erupt between 6 and 12 years
– All permanent teeth, except the third molars, have erupted by the end of 

adolescence
– The third molars, wisdom teeth, emerge between the ages of 17 and 25. 

the wisdom teeth often fail to erupt; completely absent.
– there are 32 permanent teeth in a full set
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Human dental 
formula: 

Permanent teeth

Anatomy of a 
Tooth

• There are three major regions
– Crown: visible portion
– Neck: constricted junction near gum line
– Roots: embedded in the socket

• Enamel:
– Hard substance covers and protects tooth

• Dentin
– Underlie the enamel
– Enclose the tooth pulp cavity

• Pulp cavity:
– contains connective tissue, blood vessels, nerves, lymphatic vessels

• Root canals:
– Narrow extension of the pulp cavity runs through the root of the tooth
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Pancreas• Retroperitoneal, 
behind the stomach

• produces insulin and 
glucagon hormones

• Produces enzymes to  
break down foods

• The enzymes secreted 
into the duodenum 

• Amylase breakdown 
carbohydrate

• Lipase breakdown fat.
• Trypsin  breakdown 

proteins

Imbalance
• Pancreatitis 

– inflammation of the pancreas that results in break down 
pancreatic tissue and duct 

– Result in nutritional deficiencies, because pancreatic 
enzymes are essential to digestion in the small intestine.

• If either bile or pancreatic juice is absent, no fat digestion 
or absorption occur, and fatty, bulky stools are the result.
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Liver
• located under the 

diaphragm, more to the 
upper right side of the body 

• overlies and covers the 
stomach. 

• Hepatic portal vein brings 
nutrient-rich blood from the 
intestine directly to the liver

The function of the Liver
• Without the liver we would die within 24 hours. The liver: 

– detoxify drugs and alcohol and degrade hormones
– Store glucose as glycogen and store fat soluble vitamins 
– Convert other sugars, fructose and galactose, to glucose. 
– Store TG and breakdown fatty acids
– Make substances vital to the body  (cholesterol, proteins such 

as albumin and clotting proteins, and lipoproteins)
– manufacture of bile, a yellow-to-green solution. The bile 

leaves the liver to enters the duodenum through the bile duct. 
Bile is not an enzyme. It is an emulsifier that help digesting 
fat. 
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Gallbladder
• Sac inferior to the liver
• Store and concentrate 

bile
• Bile empty into common 

bile duct that joins 
pancreatic duct and 
together they empty into 
the duodenum

Imbalance
• If bile is stored in the 

gallbladder too long or too 
much water is removed, may 
result in gallstones.

• gallstones cause pain
• Blockage of bile ducts prevents 

bile from entering the small 
intestine, and it begins to back 
up into the liver and the bile 
begin to enter the bloodstream 
causing jaundiced.
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Function of the Digestive system
• Ingestion food and fluid

– Placing the food into the mouth
– This is an active voluntary process

• Propulsion
– Moving food along the alimentary tract
– Peristalsis is involuntary alternating waves of 

muscle contraction and relaxation that move the 
food along the alimentary tract 

Function of the Digestive system
• Digesting food

– Digestion is the processes of breaking down food 
– mechanical digestion prepares food for further degradation by enzymes.

• Teeth and tongue tear and mix food in the mouth 
• churning food in the stomach
• Segmenting in the small intestine

– chemical digestion  food molecules are broken down by enzymes 
• Absorption

– Transporting digested food from the GI tract to the blood or lymph
• Defecation

– the elimination of indigestible substances from the body via the anus in the form of feces 
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Activities of the Large Intestine
• Bacteria in the large intestine make vitamin 

K and some B vitamins

Imbalance
• Diverticulas

– Outpitching of intestine, usually the descending  colon
– when inflamed cause diverticulitis 

• Diarrhea
– Result from conditions that rushes food residue through the 

large intestine before absorbing the water• Constipation – too much water is absorbed, and the stool becomes hard and difficult to pass. – May result from lack of fiber in the diet, poor bowel habits 
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Nutrition
• nutrients are used to build cellular molecules, structures, and to 

make ATP to promote normal growth, maintenance, and 
repair.

• Essential nutrients must be obtained from food because the 
body cannot make them 

• Nutrients are divide into six categories: carbohydrates, lipids, 
proteins, vitamins and minerals, water.

• Most foods offer a combination of nutrients
• energy value of foods is measured in units called calorie
• calorie: amount of heat required to raise temperature of 1 

gram of water 1°C . Kilocalorie = Calorie = 1000 calorie

Dietary Sources of Nutrients
• Carbohydrates

– All the carbohydrates are derived from plants except lactose in 
milk, and glycogen in meat.

– Sugars come mainly from fruits, sugar cane, and milk 
– Polysaccharide found in grains, legumes, and vegetables

• Lipids
– Cholesterol, phospholipids, and triglycerides (most dietary 

lipids)
– saturated fats found in animal products (meat, dairy) and in a 

plant products (coconut)
– Unsaturated fats found in seeds, nuts, and most vegetable oils
– Cholesterol found only in animal products
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Dietary Sources of the Nutrients
• Proteins

– Animal product have complete protein  
– Plants have incomplete protein because they lack one or more essential amino acid. Cereal grains and legumes when ingested together provide all the essential amino acids. There are 9 essential amino acids the body cannot make and must be obtained from food  

• Vitamins
– are organic nutrients the body requires in small amounts
– Most vitamins function as coenzymes
– No one food contains all vitamins. Thus, a balanced diet is essential to get all vitamins.
– Vitamins A, D, E, K are fat soluble vitamins
– Vitamins B and C are water soluble vitamins

Dietary Sources of the Major 
Nutrients

• Minerals
– An inorganic substances required in trace amount
– seven required: calcium, phosphorus, potassium, sulfur, 

sodium, chloride, and magnesium
– Mineral-rich foods are vegetables, legumes, milk, and 

some meats.


