RESPIRATORY SYSTEM

“And the LORD God formed man [of] the dust of the ground, and breathed into his nostrils the breath of life; and man became a living being.”  Gen 2:7

The respiratory system is the anatomical system of an organism that introduces respiratory gases to the interior and performs gas exchange. In humans and other mammals, the anatomical features of the respiratory system include airways, lungs, and the respiratory muscles. 

· Lungs located in the thoracic (chest) cavity

· enclosed by a double-walled sac; inner layer of sac adheres tightly to to outside of lungs and outer layer attached to the wall of the chest cavity; two layers separated by thin space filled with fluid; b/c of surface tension, two layers like two plates of glass stuck together by film of water – layers can slide smoothly past each other but cannot be pulled apart easily

· air enters system through nostrils and filtered by hairs, warmed, humidified, and sampled for odors as is flows through nasal cavity

· cavity leads to pharynx – intersection where paths for air and food cross; when food swallowed the glottis pushed against the epiglottis and food is diverted down esophagus; rest of the time glottis is open and we can breathe

· glottis leads to larynx (Adam's apple, used as a voice box) → air passes into trachea/windpipe where rings of cartilage maintain shape of trachea

· → trachea forks into two bronchi (sing. Bronchus), one leading to each lung; → bronchioles (finer tubes)

· → alveoli:  thin epithelium of the millions of alveoli in lung serves as respiratory surface

· breathing:  alternate inhalation and exhalation of air; maintains maximal [O₂] and minimal [CO₂] within alveoli

· negative pressure breathing:  works like a suction pump – air is pulled down into the lungs rather than being pushed in from above; accomplished by changing volume of thoracic cavity:

1)  vigorous exercise:  rib muscles pull ribs upward from normal position; when rib cage expands, so do lungs; air rushes down respiratory tree

2)  at rest:  diaphragm is a thin sheet of muscle that forms the bottom wall of the thoracic cavity; contraction of diaphragm takes up slack and causes it to flatten, which enlarges the thoracic cavity, which lowers pressure in the lungs and causes inhalation

· max volume of air that can be inhaled and exhaled during forced breathing is called vital capacity (4000-5000 ml for adult male)

· breathing controlled by automatic mechanisms located in medulla/brain stem; negative feedback – as inhalation deepens, stretch centers in lung tissue and nervous impulses that inhibit breathing center; breathing center also monitors pH of blood (CO₂ + H₂O → H₂CO₃ which lowers pH) and increases tempo and breath when exercising

· O₂ and CO₂ diffuse from where their partial pressures are higher to where they are lower; in the lungs, O₂ enters the blood and CO₂ leaves; the blood then enters the heart through the pulmonary vein and ins pumped through the systemic circuit where the diffusion process is reversed in the metabolic environment of the tissues 
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· In people with emphysema, the tissues necessary to support the physical shape and function of the lungs are destroyed. It is included in a group of diseases called chronic obstructive pulmonary disease or COPD (pulmonary refers to the lungs). Emphysema is called an obstructive lung disease because the destruction of lung tissue around smaller sacs, called alveoli, makes these air sacs unable to hold their functional shape upon exhalation. Emphysema is most often caused by tobacco smoking and long-term exposure to air pollution.

· Asthma is the common chronic inflammatory disease of the airways characterized by variable and recurring symptoms, reversible airflow obstruction, and bronchospasm.[1] Symptoms include wheezing, coughing, chest tightness, and shortness of breath.[2] Asthma is clinically classified according to the frequency of symptoms, forced expiratory volume in 1 second (FEV1), and peak expiratory flow rate.

Activity

Create a lung

Homework

p. 365 – questions 2, 18-24

