Physiology Exam 3, Study Guide 

· 1.  Define/explain:

· Atmospheric Pressure

· -- @ sea level = 760 mm Hg

· Negative Pressure

-- pressure lower than A.P.

-- 2 Factors act to pull lungs away


- Lungs have naturally recoil


- Alveolar Fluid shrinks alveoli



* These 2 are opposed by elasticity of chest wall.  Cage pulls 



   outward & enlarges the lungs.  Neither force wins cuz of pleural 

· 

   fluid...creates surface tension.

· Positive Pressure

· -- pressure higher than A.P.

· Intrapulmonary Pressure

-- pressure of alveoli of lungs, will fluctuate w/ inspir. & expir., but 

·     always equalize w/ A.P.

· Intrapleural Pressure


-- pressure w/in pleural cavity, also fluctuates w/ breathing, usually about

· 
    4 mm Hg less than alveoli pressure

· Pneumothorax

· -- pos. pressure in plural space greater than pressure alveoli due to air

-- air enters the plural space and the lungs collapse

· Hemothorax

-- pos. pressure in plural space greater than pressure in alveoli due to blood

-- the plural fluid secures the 2 side of the pleural cavity together & maintain

    a neg. intrapleural pressure.  There is minimal amt. of fluid in the cavity.

2.  Define/explain Boyle’s Law

· Relationship of pressure & volume

· When temp. is constant, pressure of gas varies inversely w/ volume

· Ex:  Large vol., pressure low, decr.

       Small vol., pressure high, incr.

· Gases go from high conc to low conc.

3.  Explain the process of passive inspiration.

· Decr. gas pressure...space gets bigger...air rushes in

· Diaphragm contracts, moves slightly inferior & flattens out

· -- Thoracic cavity is incr. (height incr)

· Contract intercostal muscles pulling sternum forward, lifts rib cage (diameter incr.)

· Volume is ~1/2 liter = 500 cc of air

· Quit breathing in when intrapleural pressure + AP become equal

4.  Explain surface tension in alveoli.

· Alveoli fluid is more attracted to liquids than gas...this creates surface tension

· Tension draws liquid molecules even closer together, and this tends to resist any force that tries to increase surface area

· Tension decreases the likeliness of lungs collapsing

· Surfactant (protein & lipid)

· Works a lot like laundry detergent...makes H2O less attracted to H2O, then H2O interacts more w/ fiber of clothes

5.  Define/explain lung compliance.

· The ease of which lungs can expand

· Measure of changes in lung volumes

· 3 things influence this:

-- Elasticity (reduce over time, w/ age)

-- Thoracic Cage

-- Surface Tension


* Lose compliance over the years

· 6.  Define/explain:

· Tidal Volume (TV)

-- amt. of air moved in/out of lungs during normal, quiet breathing

-- ½ liter (500 mL)

· Inspiratory Reserve Volume (IRV)

-- amt. of air inspired forcefully beyond TV

-- 2100 to 3200 mL

· Expiratory Reserve Volume (ERV)

-- amt. of air expired after the TV is expired

-- 1000 to 2000 mL

· Residual Volume (RV)

-- amt. of air left in lung after forcefully expiring

-- 1200 mL

· 7.  Calculate/explain

· Inspiatory Capacity (IC)

-- total volume of air inspired after TV is expired

-- 3600 mL

-- IC = TV + IRV

· Vital Capacity (VC)

-- total amt. of exchangeable air

-- 4800 mL

-- VC = TV + IRV + ERV

· Total Lung Capacity (TLC)

-- sum of all lung volume

-- 6000 mL

-- TLC = TV + IRV + ERV + RV

8.  Define/explain

· Dead space

1.  Anatomical


-- amt. of air in conduction system not being used for gas exchange

· 
-- ex:   anything above the bronchiolus...primary bronchii, nasal passage

2.  Alveoli


-- some are dead so no gas exchange


* Dead space will equal your weight...130 lbs = 130 cc.

· 9.  Define/explain

· Minute Ventilation Rate

-- vol. of air moved in/out in 1 min.

-- 500 mL/breath    12x’s/min = 6000

· Alveolar Ventilation Rate

-- Total vol. of new air entering the alveoli each min

-- Best index for ventilation

-- (Freq. of breathing) (Tidal volume) -- (Dead space)

-- 4200 mL/min

· Forced Vital Capacity

-- Measure air expelled when take deepest breath possible & force out till can’t exhale 

    anymore

-- 4800 mL

10.  Define/explain Dalton’s Law

· Total pressure that’s exerted by a mixture of gases is the sum of pressures exerted independently by each gas in the mixture.

· Partial pressure of the gas separately

     -- directly proportional to the % of that gas in the mixture

· PO2 = 21% x 760 = 160 mm

· PN2 = 78% x 760 = 593 mm

· @ 10,000 feet, O2 makes up less of the total volume of air

-- Scuba...each 33 feet down, an incr. of 1 atm of pressure(760 to 1520 mm/Hg)

11.  Calculate partial pressure of N2, O2, CO2
· (Partial pressure of gas) = (makes up _% of total vol. in environ)x (total pressure)

· PN2 = 78.6% x 760 = 598 mm

· PO2 = 21% x 760 = 160 mm

· PCO2  = 0.4% x 760 = 76 mm

12.  Explain Henry’s Law

· When mixture of gases in contact w/ liquid, each gas dissolves in proportion to its partial pressure

· The greater the conc. of gas, the more & faster it dissolves into the liquid

· Also depends on the temp.  solubility of the gas.

CO2 = most soluble

 O2  = 1/20 of CO2
 N2 = ½ of O2
· Solubility decreases as temp. increases

--ex:  club soda is H2O w/ CO2 forced into it & at room temp the CO2 leaves

· 13.  Explain partial pressure gradients & gas solubilities in relationship to O2 & CO2 exchanges.

· Gas exchange in alveoli...PO2 goes out, PCO2 goes in

· Factors the affect O2 diffusion

- PO2 gradient...steeper the gradient, faster the diffusion

- Functional surface area of alveoli...greater SA, faster diffusion

- Thickness of alveolar & capillary walls

· 14/15.  Explain gas exchange in tissue & lungs, and gas transport into lungs.

· Transport of O2 in blood:  97% of O2 is bound to Hgb

· Hb + O2 = HbO2 (oxyhemoglobin) when PO2 is high

· In the tissue...As PO2  decr., O2 released from Hgb

· These influence how quickly O2 is removed from Hgb

· -- pH

-- [CO2] in blood

-- temp

· Incr. HbO2  (formation) = Incr PO2, decr. PCO2....decr. acidity

· Decr. HbO2 (release) = Decr. PO2, incr. PCO2....incr. acidity

· PO2 levels are greater in RBC than in cells, therefore O2 from blood moves to the cells due to diffusion of O2 by way of the partial pressure gradient

· CO has greater affinity for Hg than O2
· PCO incr....goes into tissue...forces tissue to act anaerobically...(lactic acid)

· PCO2 is greater in cells than PCO2 in RBC.  Because this CO2 (waste product of cel metabolism) is carried from the cells via the blood to the lungs where this CO2 is released & new O2 is carried from lungs to tissues by RBC

· 16.  Explain saturated Hgb.

· Hb is saturated by O2 because of an incr. in PO2. 

· The bond is unstable & as PO2 decr., O2 is released from Hb into tissues.

· 17.  Explain the influences of temp, pH, & BPG on loading & unloading of O2 & CO2.

· These enhancing breakage of the bond between Hb & O2
· CO...greater affinity for RBC than O2, it uses the site that O2 would use, and the mix of Co & Hg gives a bright red cherry color

· BPG...produced by RBC as they break down glucose (glycolysis)

· 18.  Define:

· Hypoxia

· -- O2 deficiency

· Ischemic hypoxia

· -- O2 deficiency due to blood loss

· Histotoxic hypoxia

· -- Cells unable to use the O2 even if there are normal amts of O2
· Hypoxemic hypoxia

· -- Imbalance between ventilation & tissue perfusion that is normally equal, the O2 can’t get into blood

19.  Explain mechanisms of CO2 transport w/ consideration of plasma, RBC & bicarbonate ions.

· CO2 into lungs

· CO2 dissolves in the plasma

· CO2  w/ Hg red cell back to lungs

· CO2  as part of bicarbonate ion

· CO2 in tissue, means CO2  in blood

-- when meas. PCO2 level its the CO2 in plasma (7% of total of CO2 in blood)

· CO2 attaches to the protein portion of Hgb....HbCO2
-- bond bet. Hb & CO2 is loose, unstable

-- PCO2 low in lung, the CO2 comes of the Hgb

-- accounts for 23% of our CO2

-- very effective for carrying CO2, but forms slowly


   -- 30% of CO2 carried by plasma & Hgb


   -- 70% of CO2 carried by bicarbonate ions


1.  Plasma to capillaries...lose CO2 cuz of partial pressure gradient difference


2.  Lose CO2 in lungs cuz p.p. gradient diff.


3.  Reverse everything



-- Bicarb in, Cl- out



-- Recombine H ions w/ bicarb..get carbonic acid...dissociates into H2O + CO2 



-- We form bicarb as a way of safely transporting CO2 back to lungs...blow it off



-- Can’t have too much free floating CO2 (decr. pH)



-- Regulate amt. of CO2, reg. carbonic acid, which changes H+ ions


    *Always has to be a partial pressure difference

20.  Explain/define the function of medullary respiratory centers.

· Regulatory...on/off

1.  Medulla Oblongata...causes inspiration...pace setting


-- Neurons:  



- Dorsal:  near root of 9th cranial nerve



- Ventral:  network, extends w/in vent. brain stem from spinal cord to 




     pons/medulla junction


    * Dorsal group becomes dormant after firing...musc. relax...passive expiration


    * If hypoxic, dorsal grp. initiates gasping


    * Can shut off/not fire...overdose of morphine, alcohol, sleeping pills, etc.

2.  Pons Respiratory Center...changes activity of medulla oblongata centers


-- Serve as inhibitory response to medulla oblongata


-- Smooth out transition between inhaling & exhaling


-- Pneumotoxic centers



- Have the greatest modifying influence on med. obl. to smooth out that



   transition.

21.  Explain the neurological influences on rate/depth of breathing.

· Inspiratory depth determines how actively the neurons in respiratory centers are stimulated, & how the respiratory centers stimulate motor neurons serving respiratory muscles.

22.  Explain pulmonary irritant reflexes.

· In upper respiratory system, receptors respond to irritating factors

--Communicate w/ pons & medulla

--Ex:  Mucous, inhale dust, inhale smoke...so you get coughing, more expiration 

          than inhalation.

23.  Explain the Hering-Brewer Reflex (inspiring reflex)

· Visceral pleura & parts of conduction passages have Baroreceptors (receptors sensitive to stretching)

· When stretched, dispatch inhibiting impulses to Vagus N. to medullary respiratory center...stop inspiration, allow expiration to occur

· Thought to be present to prevent stretching lungs too much.

· More of a role in newborns & neonates--prevent over-inflation of lungs

24.  Explain hypothalamic & cortical influences on breathing.

· Hypothalamic...thru limbic system

- Involuntary

- Any type of stimulation is sent thru limbic sys to hypothalamus to respiratory

   centers.

- Ex:  gasp when touch something hot

· Corticol

- Consciously change depth/rate of breathing

- Involve serving direct signals from cerebral motor cortex to motor neurons that 

  stimulate respiratory muscles.

- Bypass the medulla respiratory centers

- Incr. PCO2, incr. H+, decr. pH  (& involuntary sys. takes over cuz yer too dumb    

  to know how to breathe)

- Alive in river..hold breath till PCO2 incr. & gasp for air, but get water in lungs

   If dead before go into river, no water in lungs

25.  Explain the effects of CO2, O2, and H+ on neurological respiratory centers.

· PCO2 Influences

· Art. PCO2 level of 40 mm Hg

· Peripheral receptors (located in grt. vessels of neck)...less responsive to PCO2 levels.

· Central receptors (located bilaterally in medulla)...more responsive to PCO2 levels.

· CO2 diffuse easily from blood into spinal fluid..combines w/ H2O...get carbonic acid...dissociates into H+ & bicarb ions.   So now H+ accumulates in spinal fluid, and there isn’t a mechanism to buffer the H+ ions.

-- Therefore, if PCO2 incr., decr. pH of spinal fluid cuz of accumulation of H+
    If spinal fluid pH decr., then this excites central receptors...have a synapse w/

    respiratory regulatory centers & stim. them.....the depth & rate of breathing

    increases = Hyperventilation


-- Incr. PCO2, so less carbonic acid in spinal fluid, less H+ ions in spinal 

    fluid.

-- Pass out cuz decr. PCO2...cerebral vessel constriction decrease

    profusion to brain.....breathe in bag (re-breathe CO2)



-- Hypoventilation




- Incr. PCO2
· 


- Ex:  MI..incr. PCO2, carbonic acid, more H+, decr. pH, incr. serum K+
· PO2 Influences

· Aortic arch, Carotid artery
· Below 60 mm Hg (100 normal) before O2 becomes stimulator for breathing
-- in plasma (only 3% of available O2...97% of available O2 w/ Hb


        --Hb remains saturated w/ O2 till PO2 is below 60 mm Hg

· pH Influences

· If pH decr...respiratory centers try to incr. blood pH by hyperventilating (incr. respiration)...eliminate CO2.
· If pH incr...slow down depth/rate, holding on to more CO2
· Incr. in CO2 levels are most powerful respiratory stimulus
· Exercising & Breathing
· Breathing adjusts to intensity & duration of activity

· Produce a lot of CO2 when exer.

· Rate is 10-20x’s more when exer.

· Breathing is deeper & more vigorous, but rate does not change...Hypernea

· Exercise induced hyperventilation does not cause change in PO2 or PCO2 levels

· -- ventilation changes as you start, gradually rise, then plateau

· When you quit exercising:

-- respiratory centers stop (slow medulla)

· -- not as much CO2
· Lactic Acid increases...limitations of cardiac output

· High Altitude
· Acute Mountain Sickness (AMS):  happens when going quickly from low to high alt.

· Decr. PO2 cause chemoreceptors to become even more responsive to incr. in PCO2....respiration fster @ incr. alt.

· Within days...minute resp. vol will stabilize @ 2-3x’s higher than normal & breathe more often...PCO2 levels decr.

· Decr. PCO2 levels of people living @ high alt.

· 19-20,000 ft.

-- 66-67% Hgb on RBC (30% less than normal)

-- only unload 20-25% of O2 @ rest....still have plenty...~only when an excess is

    needed have problem.

26.  Explain the influences of central & peripheral gas receptors

· Chemoreceptors...senses fluxuations in CO2, O2, H+
· 2 Locations:
- Central:  located bilaterally in medulla

- Peripheral:  located in the great vessels of the neck

· Hemostatic Imbalances

· Chronic Obstructive Pulmonary Disease (COPD)

- Emphysema, asthma, etc.

- Difficulty breathing

- Coughing

- Frequent lung infections

- Smoking usually, but not always

- Usually die from resp. failure

· Emphysema

- Alveoli enlarged...walls deteriorate when blown up...may rupture, fibrous tissue 

   develops

- Lungs lose elasticity....Barrel Chest...~15-25% NRG used to breathe

- Inflammation

- “Pink buffers”...synotic & oxygenated

· Chronic Bronchitis

- Excessive mucous production...caused by goblet cells

- Imepedes ventilation

- Lots of infections

- Bronchiextesus...excess mucous...200-250 mL of mucous

- Assoc. w/ air pollution & smoking

· Asthma

- not really COPD...not progressive

- About 10 million people have it

- Problem in airways...inflammation

- 2 Things happen:


- incr. in mucous production


- constriction

- 3 Categories of Asthma


1. Allergic...usu. in kids...incr. in IgE...usu. from inhalants


2. Idiopathic (unkn. cause)


3. Mix of both...usu. in adults
