Respiratory System Function

I.  Functioning


A.  Adequate oxygen supply to body cells


B.  Prompt removal of waste

II.  Functional Anatomy


A.  Respiratory mucosa



1.  cleanses, warms, humidifies inspired air



2.  explosive expiration = coughing and sneezing



3.  125 ml mucus (sputum) /daily

4.  ciliary action beats unidirectionaly to remove mucus 1-2 cm/hr toward oropharynx


B.  Pulmonary ventilation



1.  Pressure gradient drives movement of gases into or out of lungs



2.  atmospheric air is 760 mm Hg




3.  changes in the thoracic cavity pressure cause gas movement




ie.  Increase in volume of thorax decreases intrathoracic pressure.


C.  inspiration



1.  contraction of diaphragm( quiet inspiration)



2.  contraction of internal intercostal muscles
(quiet inspiration)



3.  contraction of sternocleidomastoid (forced inspiration)



4.  air moves from high pressure to low pressure


D.  Expiration



1.  muscles relax (quiet expiration)



2.  abdominal muscles and internal intercostals contract (forced expiration)


E.  Volume of air movement


1.  tidal volume:  normal amount of air moved during inspiration/expiration = 500ml

2.  expiratory reserve:  air able to be forcably expired after exhalation=  1,000-2,000 ml

4.  inspiratory reserve:  forcably inspired after inspiration = 3.3 L

5.  residual volume:  not ever expired = 1.2 L

6.  Vital capacity:  total volume of air moved in or out


G.  Alveolar ventilation



1.  amount of air in contact with alveoli



2.  30% of Total volume breathed is in anatomical dead space


F.  Pathology

1.  emphysema:  decreases elasticity of alvoeli, leaving higher residual volume, less O2 on inspiration.


H.  types of breathing



1.  eupnea:  normal quiet breathing



2.  hyperpnea:  increased breathing to meet increased O2 needs



3.  hyperventilation:  increase in pulmonary ventilation above O2 needs



4.  dyspnea:  labored breathing 



5.  orthopnea:  dyspnea while lying down



6.  cheyne-stokes respiration:  periodic type of abnormal breathing in term.



7.  Biot's breathing:  sequences of deep gasps and apnea...intracranial pres.

III.  External respiration:


A.  gas exchange between alveoli & venous blood capillaries


B.  High alveolar PO2 & low capillary PO2=O2 moves into blood

1.  Alveolar PO2=100mm Hg ; venous PO2=37mm Hg ; 

arteriol PO2=100mm Hg
2.  Alveolar PCO2=40mm Hg ; venous PCO2=46mm Hg ; 

arteriol PCO2=40mm Hg  

C.  diffusion facilitation



1.  alveoli/capillary membrane = 0.004mm thick 



2.  capillaries are so thin only 1 Red Blood Cell (RBC) fits



3.  alveolar/capillary surface is extremely large



4.  lung capillaries accomidate alot of blood volume (90ml)

IV.  Hemoglobin /Oxyhemoglobin


A.  Hemoglobin:  protein in RBC's that bonds with oxygen



1.  100ml blood contains 15 gm Hbg



2.  max capacity:  100ml blood contains 20.1 ml O2



3.  Oxygen Saturation in arterial blood = 97%



4.  CO2 travels as:




a.  dissolved carbon dioxide




b.  bicarbonate




c.  carbaminohemoglobin

V.  Internal respiration


A.  gas exchange between body cells & arterial capillaries

1.  arteriol PO2=100mm Hg ; interstitial fluid PO2=60mm Hg ; cellular PO2= <60mm Hg

2.  CO2 diffusion occurs similarly but in opposite direction


B.  association / disassociation 

1.  Bohr effect:  increased PCO2 decreases the affinity between hemoglobin and oxygen

2.  Haldane effect:  increased carbon dioxide loading caused by a decrease in PO2

VI.  Regulation


A.  PCO2 acts on chemoreceptors in medulla



1. above 38-40mm Hg causes faster breathing & greater volume moved



2.  pH effects chemoreceptors to increase/decrease breathing 



3.  decrease in PCO2 with PO2 below 70mm Hg = resp. ctr cant respond


B.  Arterial blood pressure



1.  low pressure increases rate & depth of respiration


C.  Hering-Breuer reflex

1.  inflation of lungs--> stimulates baroreceptors --> baroreceptors send inhibitory impulse to inspiratory ctr. --> relaxationm of inspiratory muscles occurs


D.  Pneumotaxic center



1.  works with hering breuer reflex to regulate rhthmic respirations


E.  cerebral cortex


 
1.  voluntary increase or decrease in respiratory rate


F.  Misc. factors



1.  blood temperature



2.  skin themal receptors



3.  superficial or deep pain receptors

ie.  Sudden pain, sudden cold, stimulation of pharynx/larynx causing choking reflex(protection)

