
RESPI RATORY MECFIAN ICS

Respiratiotl - The composite of the meclranlsms used by the body to provide 02
to its component cells and to remove CO2 from them wl'rile at the same
time maintaining constancy of the intemal environment.

Ventilation - Mass movement of inspired air(O2) into the body from the
environment and expired ai(COd from the body into the environment.

Transoort - Movement of respiratory gases (O2 and COZ) between the lungs and
the blood and the caniage of those gases by the blood.

Cell Respiration - Exchange of respiratory gases between the cells and the
blood and extraeellular fluid. Involves mainlv difhrsion.

VENTIIANON

Because of the ribs the chest cannot expand or contract to any
appreciable extent. Thus anything which increases the volume of the chest
causes air to florr in, inspiration. Likewise anything which decreases the
volume of the chest will cause alr to flony out, expiration. In the body this is
accomplished by muscles.
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PRESSURES IN THE RESPIRATORY SYSTEM ASSOCIATED WITH
VENTI|jTION.
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Intrapleural - pressure in pleural space between lung and chest wall.

Intrapulmonary - pressure inside of lung.

FACTOR AFFECTING VENTILATION

$TATIC

C*mplianre = $V/SP of $ungs

of che$t

Surface Tension of water
Law of Laplace -P=2Tlr
Pulmonary Surfactant - reduces T and makes it proportional to r,

boffs way around Laplace's Law.
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WORK OF BREATHING Work = Pressure x Volume

The body seeks to minimize the work of breathing, anything ufrich
increases the work of breathing (increased resistan@ or decreased compliance)
will reduce the energy available to the rest of the body.
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$ffiV " Enspinatory reserve volalsne
ERV " Hxp$natory reserve volrltrrrg

ffi e TFda$ vaEume
RV * ResiduaE vo[urrle

Respiretory noiaute volume (reet)l 6 liters/min
Alveolar ventiletion .(teetl ; 4.2 litere /mia
Maximal voluntary rrectil.atiotl (BTpS) : 12 5-l ?O litere /min
Tfned vital capacity : 89% ot total irtr t eec: gfio ia 3 sec
Work of quiet breathing: 0. i kg-m/min
Maxinal work of breatbing: 10 kg-m/breth

TIDAL VOLUME - amount of air moved per breath.

MINUTE VOLUME - tidal volume x respiratory rate/min.

DEAD SPACE - volume of the parts of the respiratory system where gas

does not interact with blood.

Anatomic - nose, trachea etc.

Physiologic - any area where air/blood interaction is not optimal.

ALVEOLAR VENTILATION - (tidal volume - dead space) x RR

TNSPTRATORY RESERVE VOLUME (lRV)

EXPTRATORY RESERiIIE VOLUi#E (ERV)

RESTDUAL VOLUME (RV)

VITAL CAPACITY

TOTAL LUNG VOLUME

9E-E--Pe5

VoXurzle

VttaX capecity Inepiratory capactry

F\rrectional resldual capaciEy

Total lung
cepaci.ty
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CARBOIiI DlOxlDE (CO2)

Flenderson-Hasselbach Equation- pH = plq +log(HCQe-)

(HzCos)

CO2 dissolved in plasma

CO2 bound to hemoglobin and other proteins

effect of carbonic anhydrase
effec* at OZ- Haldane efiect
effect of H+ - Bohr effect

Chloride shift
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Enspird afr

EXCHANGE OF RESPIRATORY GASES

Factors influencing Gas Exchange in lungs.
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Paffiia! Pnessure of Gase$ = s6gas x totaE etm. pressure

CompcsltEon cf aEvecEar air - pOZ = 't S*, p$ffie
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D!ffuslon - alveolar-capillary membrane

A=D.AFA
-:-

where Dc * diffuslon corlstant
L 4,P - part[a[ pressure difference

A - area for ditfusion

E- - distance for ditfusion
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Factsr inf$uencEng Gas ffixchange sn the TEssues

FartfraE Pree$ure difference - c*ffitroE$ed by tisst,se

#iffusEon dEstance {L} - rcntroEEed by vascuBatus'e

Area for d$ffi*sion {A} - cor}tno$Fed by vascuEature
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##ruTR#E- #F RESPERETTffi ru

Centra$ csntroB af respFnatiosr

Respiratcry f;enter * rtr?eduEFa cb$cngata

VAGI ITSTACT VA6E CUT

FACTCIRS INFLUENCING RESPIRATCRY CENTER
hilgh CNS influences - speech, emotion
Fontine inf[uences

Pneumotaxic center
Apneustic centen

Vague F{erue {rnechanorereptons}
hfiering*Sreusr Reflex

Oxygen - {chemoreceptons}
carotid and aos-tic bodles
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