Physiology 2 – Exam 1
   
Respiratory System

Functions of  the Resipratory System: 

_________ exchange, Regulation of blood _______, Voice Production, Olfaction, & Protection

3 Stages of Respiration

· Ventilation : ___________________ of air into/out of lungs. NO gas exchange

· External Respiration: Gas exchange between _______________ & __________________

· Internal Respiration: Gas exchange between _______________ & __________________

Divisions of the Respiratory System

· Conducting System – NO gas exchange

· Respiratory System – Gas exchange

ANATOMY 
Nasal Structures

· Passageway for air (cleans, warms, & humidifies air)

· Resonating chambers of speech

· Olfactory epithelium for smell

· Contains _______________ & __________________ (natural antibiotics) for protection

· Cilia move mucous toward _______________

· Roof is _________________ bone and floor is ______________________

· Internal ________________ are openings to pharynx

· Cause turbulence in air to bounce particles out, also creates resonance

Pharynx

· Nasopharynx

· From _____________ to ______________

· Passageway for _________ only

· Oropharynx

· From _____________ to ______________

· Passageway for _________ & _________

· Laryngeopharynx

· From _____________ to ______________

· Passageway for _________ & _________
Larynx

· Epiglottis & ______________ prevent swallowed material from entering larynx

· ________________ cartilage forms Adam’s Apple

· ________________ cartilage attached to the top of the trachea

· Voice Production

· Sounds produced when folds are OPEN  /  CLOSED

· Increasing tension will _____________ pitch

Trachea

· ½ Rings of _____________ cartilage keep trachea open but allow _____________ to expand

· Bound to other organs by ________________

· Cilia move mucous toward _______________

· Surrounded by smooth muscle

· Part of the _______________ zone (No gas exchange)

Bronchial Tree (see Tortura chart 23-25)
· Primary Bronchi ( _____ for each lung for a total of _____ )

· Part of the _______________ zone (No gas exchange)

· Have cilia, _____________ muscle, and cartilage rings
· ________________ = located at the division of the primary bronchi

· Strong cough receptors that help expel any particles before they enter the lungs

· Secondary Bronchi (supply each lobe)
· ______ in the right lung + ______ in the left  lung = _________ total seconday bronchi

· Part of the _______________ zone (No gas exchange)

· Have cilia, _____________ muscle, and cartilage rings

· Tertiary Bronchi

· Supply each bronchopulmonary segment

· Part of the _______________ zone (No gas exchange)

· Have cilia, smooth muscle, and cartilage rings

· Bronchioles (terminal)

· End of the _______________ zone (No gas exchange)

· Have cilia & Smooth muscle but NO _____________________

· Respiratory Bronchioles

· Start of the _______________ zone (gas exchange)

· Some Cilia, smooth muscle, but NO _____________________

· ___________ _______________ epithelium

· Alveolar Ducts

· Part of the _______________ zone (gas exchange)

· No ____________ or ________________ but have some smooth muscle

· Alveolar sacs (common opening for several alveoli)

· Part of the _______________ zone (gas exchange)

· No cilia, smooth muscle, or cartilage

· Alveoli

· Type I Cells = ____________________

· ________% of alveolar surface,      Function: ______________________

· Type II Cells = ____________________

· ________% of alveolar surface

· Function: secrete ______________________ to ______________ surface tension

· Dust Cells = wandering __________________ which remove debris and protect lungs

· Respiratory Membrane – four layers

· Includes the cells & basement membranes of both alveoli & capillaries

· Thickening of the membrane will ↑ the distance and ↓ the ________________ rate

· Sympathetic innervation will ____________ the smooth muscle of the bronchial tree

Pleural Membranes & Cavity
· ____________ pleura covers lungs, ____________ pleura lines ribcage & covers diaphragm

· Pleura Cavity is the potential space between __________ & ___________

· Intrapleural pressure is always _____________ alveolar pressure

· Filled with __________ fluid

· Produced by membranes

· Acts as lubricant

· Helps hold membranes together (helps maintain vacuum)

· Loss/lack of fluid is called _____________

· _________________ = breaking the seal between the pleural cavities

· ______________ = lung collapse due to pneumothorax

PULMONARY VENTILATION
Inspiration
· Occurs when pressure in alveoli is _____________ than atmospheric

· This is achieved by contraction of ____________, increasing thoracic volume

· Quiet Inspiration

· Major Muscle - __________________ 

· ______________ muscles also life the ribs

· Neuronal Stimulation: _____________ nerve

· Forceful Inspiration

· Diaphragm is assisted by intercostals, ____________, ____________, & _____________

· Neuronal Stimulation: _____________ nerve

Expiration

· Occurs when pressure in alveoli is _____________ than atmospheric

· This is achieved by elastic forces, which may be assisted by muscle contraction to  decrease thoracic volume

· Quiet Expiration

· No Muscle contraction or neuronal innervation required

· Achieved entirely by  _____________ recoil & ____________________ of the alveoli

· Forceful Expiration

· ______________ muscles force the diaphragm up

· ____________________ depress ribs

· Neuronal Stimulation: _____________ nerve
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Elasticity & Compliance of the Lungs
· Compliance: ease with which the lungs can ____________

· Dependant upon elasticity & surface tension

· ↑ compliance means easier expansion

· Diseases that ↓ compliance include 

· TB forming scar tissue

· Pulmonary edema

· Reduced surfactant

· Lung fibrosis

· Compliance curves = ______________ if NON-compliant

· Elasticity = elasticity of the lung itself + forced from surface tension

· Lung Tissue Elasticity

· Determined by the amount of ___________ & ____________ in lung

· Surface Tension – makes up ________ of the total elasticity (caused by H+ bonds)
· Determined by the fluid that lines the alveolar walls

· Alveolar Surface Tension – causes alveoli to remain ____________

· Surfactant produced by __________ cells ↓ surface tension
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Work of Breathing
· Compliance or ____________ work

· GREATEST amount of work

· The work required to ____________ the lung against chest & lung elastic forces

· Tissue Resistance work

· LOWEST amount of work

· The work required to overcome _____________ of the lung & chest

· Airway Resistance work

· Work required to overcome ____________________ during air movement

Breathing Patterns

Eupnea: ________________________________

Apnea: _________________________________
Dyspnea: _______________________________
Tachypnea: _____________________________
Hyperpnea: _____________________________
Costal Breathing: ________________________

Volumes & Capacities
Tidal Volume: __________________________

Inspiratory Reserve Volume: ______________

Expiratory Reserve Volume: ______________
Residual Volume: ______________________

Inspiratory Capacity: ____________________

Functional Residual Capacity: _____________

Vital Capcity: __________________________
Total Lung Capacity: ____________________

Minute Ventilation: ______________________

Alveolar Respiration: ____________________

Forced Vital Capacity: ___________________

Forced Expiratory Volume: ______________
Lung Diseases

· Obstructive Lung Disease

· Decrease in ________________ of lungs

· Decrease in airway causes difficulty during _______________

· Restrictive Lung Disease

· Decrease in ________________ of lungs

· Causes difficulty during _______________

· May be due to ______________ or _________________

 PERFUSION & BLOOD FLOW

Blood Supply

· Bronchial

· From the _________ ventricle, provides OX / DEOX blood to the lungs for ____________

· Arrives to the lungs via the _________________

· Pulmonary

· From the _________ ventricle, provides OX / DEOX blood to the lungs for ____________

· Arrives to the lungs via the _________________

· Lower pressure

· Vaso-______________ in response to hypoxia

· Uneven throughout the lung when standing due to gravity
· Zone 1 – APEX - No Blood Flow

· Alveolar Pressure _______________ arterial pressure

· LOW venous pressure

· Zone 2 – Middle - ______________ Blood Flow

· Arterial pressure _______________ Alveolar Pressure

· Alveolar Pressure _______________ venous pressure

· Zone 3 – BASE - ______________ Blood Flow

· Both arterial and venous pressure _____________ alveolar

· Greatest difference between arterial & venous pressures

· Ventilation / Perfusion Ratio (V/Q)

· At BASE perfusion & ventilation are both greatest, but __________ > __________

· Ratio is LOWEST (V/Q)

· At APEX perfusion & ventilation are both lowest, but __________ > __________

· Ratio is HIGHEST (V/Q)

Shunts & Wasted Blood

· Wasted Blood: Blood that does not get fully oxygenated, venous admixture
· Two Causes: Shunts & Low Regional V/Q ratio

· SHUNTS

· Physiologic - __________________________________________________________

· IE: Pneumothorax, pneumonia

· Anatomic - __________________________________________________________

· IE: Conducting zones of the heart

· Right to Left Shunt

· ____________ causes hypoxia

· CAN  /  CANNOT be fixed with oxygen

· Left to Right Shunt

· ____________ causes hypoxia

· CAN  /  CANNOT be fixed with oxygen

· Same concepts apply to “Wasted Air”

· Expired air has more oxygen than the alveoli due to dead space


Where is CO2 Highest? 
Lowest?    

Where is O2 Highest? 
Lowest?

CPR works because we expire

small quantities of O2
(it was mixed in from dead space)

Capillary Resistance
· Recruitment – increasing the ____________ of capillaries

· ↓ resistance, ↑ diffusion

· Distention – increasing the ____________ of capillaries

· ↓ resistance, ↑ diffusion


GAS EXCHANGE

Physical Principles

· Diffusion

· Depends on partial pressure of gasses, ______________ of alveoli, & distance

· Also depends on Solubility & molecular weight of gasses

· Ventilation Perfusion

LAWS
· General Gas Law  PV = nRT

· P = Pressure

· V = Volume

· n = Moles

· R = gas constant

· T = temp (K)

· Daltons Law

· Each gas in the mixture exerts its own pressure

· As if all other gasses were not present


· Henry’s Law
· Quantity of gas that will dissolve in a liquid is dependant upon amount of the gas and the solubility

· Breathing O2 under pressure results in   MORE / LESS   O2 dissolved in the blood

· Hyperbaric Oxygenation

· What does this do to zone 1? ___________________________________

· Used to treat carbon monoxide poisoning
External Respiration
· Gasses diffuse from areas of High partial pressure to low

· Gas exchange between ________ & ___________

· Diffusion of ________ into blood

· Diffusion of ________ out of blood

Internal respiration

· Gasses diffuse from areas of High partial pressure to low

· Gas exchange between ________ & ___________

· Diffusion of ________ into blood

· Diffusion of ________ out of blood

Oxygen Transport
· Oxygen + Hemoglobin = __________________

· Only unbound oxygen is free to diffuse into tissues

· Hb dissociates from O2 at tissue sites due to low Partial Pressure of O2
· Affinity Curves

· Right Shift

· ↑ dissociation, _____ affinity

· Due to ↑ temp,  ____ CO2, ____ pH, ↑ 2,3-BPG (glycolysis)

· May shift right during exercise

· Left Shift

· ↓ dissociation, _____ affinity

· Due to ↓ temp,  ____ CO2, ____ pH, ↓ 2,3-BPG (glycolysis)

· Fetal Hb

· Effect of Hb’s affinity being influenced by pH is called the ____________ effect

Carbon Dioxide Transport

· CO2 is transported in the blood 3 ways

· Dissolved in Plasma

· Biocarbonate

· Bound to Hb
· Effect of Hb binding to CO2 is called the ____________ effect

· Hb binds more readily to CO2 than to oxygen

· Hb + CO2 = _______________________

· In lung capillaries CO2 is exchanged for ​​​​​_____________ as it passes into alveoli

· Cl- moves out of blood stream, SAME direction as CO2
· Cl-  exchange for HCO3- is known as ___________________________


REGULATION

Brainstem Centers

· Medullary _______________ respiratory center ( ___________ control )

· Dorsal Group: _____________________

· Stimulates diaphragm & external intercostals                                                   DIVE

· _______________ nerve

· Ventral Group: _____________________

· Stimulates internal intercostals & abdominal muscles

· Inactive during most ________ breathing, active only during forceful (high) resp.

· Pontine ( __________________ ) respiratory group

· Involved in switching between inspiration/expiration

· Pneumotaxic Area - ↓ _______________, ↑ respiration by shortening breaths

· Apneustic Area - ↑ _______________, ↓ respiration by lengthening breaths

Chemical Regulation
· Central Chemoreceptors – respond to changes in _______ & _________

· Peripheral Chemoreceptors – respond to changes in _______, _______, & _________

· Aortic Bodies & Carotid Bodies

Respiratory Influences

· Hering-Breuer Reflex

· Deep breath causes urge to ____________

· Limits degree of ______________ to prevent _________________

· Exercise

· Moderate exercise increases depth of breathing ________________

· Strenuous exercise increases rate of breathing ________________

· ↑ Cardiac Output, ______ Pulmonary Blood Flow, Hb shift to the _________

· High Altitude

· ↓ Partial Pressure of Oxygen, ______ pH (respiratory _____-osis)

· ____ Pulmonary Resistance, Hb shift to __________

COPD – obstructive – emphysema & chronic bronchitis

BOYLE’S LAW: 





For a closed system, total pressure & volume must remain constant





LAPLACE’S LAW: 














Critical Closing Pressure: smaller alveoli need ↑ surfactant to ↓ surface tension





POISEUILLE’S LAW: 





Resistance to flow is dependant on length & radius of vessel.





DALTON’s LAW: 





Total pressure is the sum of all individual partial pressures





HENRY’s LAW: 





Diffusion of gas through liquids





BOYLE’s LAW: 





At a given temp, the pressure times the volume must remain constant





CHARLE’s LAW: 





Volume of a gas is directly proportional to temperature
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