5. RESPIRATORY PHYSIOLOGY

function of the fung2"
s the primary i
st S0l evels of blood gases (i., Oxygen and carbon dioxide) to meet meta

mechanics.
o RO ofthe lung (e voume) it do o hane o
o ! body (i, the lng n th i gy

yarious static lung volumes.
 amend 869 S mount of i hat can be exhaledslovlyan
p ‘mupd' O -m; VC is measured in liters and :xpmsud’ at ﬁo‘lf’,'":iﬁ‘,if,?“";’
o ory capacity (1)
pirs0e) e epressed inliters at BTPS.
e (IRY).—the amoun of ittt can be inaled rom the es-
y n liters at BTPS.
V) the amount of ai that can be exhaled from he st
vel ex in liters at BTPS.
_,qu,irinlnleduethd during normal quiescent breath-
rs at BTPS.
. amount of a remaining in the lungs afer 2 maximal expi-

 amount of air that can be inhaled from the resting end-

ers at BTPS.
p of air in the lungs at maximal inspiration €x-

capacities?

that, although not visible: on achest ra-
capacities are two or more volumes
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s age, height, sex, and ethnicity affec
. et S0 S in size from birth t0 the late teens op ™8 YOl
¢

*™% lung increases in § "% o,
e oo Wih e agng process, there are natural lun gy 2%l
clse e ofthe g volumes and incease o g
o . ):v increases with age. (about 1% per year). ey ‘«i
& R nereses with age (about 0.5% per yea).

2 TLC decreases (about 0.2% per year)

« ERY decreases withage.

+ FRC has no significant change. h

e olumes ae dircly elaed 1 the Beght of an individua), g
Udieg

strated a 1-2% increase per centimeter in lung volumes when comparing ag&:‘ 'me%
matched subjects- 3 e oy
A femalecompared aains her male counterpart (., same age ang b
mes 10-15%less,owing 0 differences in thorax-to-trunk ratis,
2 e ......
imately 10-15% less than their white counterparts, again, il

Peigh)

10 be appro’ oy
e P horax-o-runk ratio (.., longer lgs, smaller runk. and hence sy e 24 r
lungy),
7. Howis the RV fheasured? 30
MRV ubt
the FRC: RVing

RV= FRC — ERV

$. What s the physiologic function of mﬁw
Breathing is cyelie, whereas blood flow ugh the pulmonary capillary bed is continses

R H ilati i flow. Without the FRC actingas ahee.
for continued gas exchange during these apneic periods, this would, in effect, constinte s
pulmonary shont. This would lead to deoxygenated blood from the pulmonary capillescagy

P

i rich in oxyg:
gen tension.

9. What are dif trapping and hyperinflation?
Enlargement of the air spaces distal to the terminal bronchioles, as seen in the ey sugsd
emphysemn, s termedai trapping. Wit ai rapping, here is an inrease in he 5354 25
K B i ) worsens, hee
recoil, resuling i
th hyperinfaion

ther lung tissue and alveolar wall destruction as well as loss of elastic
& ing and s inflation. Wi

increases not only in RV and FRC but also in the total lung capacity (TLC)

10. Whatis ¥
The prolongation or impairment of airflow during expiration with concomitant i
and hyperinflation.
11, Whatis arestretiveve e
The inailty o expand the lung fully,the hallmark of which is 474"
12 m
in ventilatory P
e
* Thoracic cage deformities

* Scleroderma; : 2 - ok 5O
ev:n.ny‘.‘.(":"'"- ‘Hj::)v induration of the skin
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has a tendency to

und the chest wall. The I

against wide ﬂucuunnm i alveolar oxygen ev-
“This s due (o the

jch cannot be achieved if

produce disabiliy. The
¢ exchange, which can b
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+ Expiratory airway obstruction
+ Enlargement of the thorax

and elastance;

e compliance is & measure of the clasicity of

Static pulmonary

; (i
S watr (Liem H,O). A ligh compliance infersincregeg %
BT teas  low complance implies a Sff 1un. Elastance .51y s 1,
o pereforeexpressdas GentITEers F WAt per tr (o 31 Dty S
e s high complance o, ntis case,an easlydistensie o' Th .
A
av N
G= 7w
e
E=a

change in pressure
€, = compliance of the lung: normal value 0.2 Liem H,0
E; = elastance of the lung: normal value 5.0 em H,0/L

20. How s : ined?
By measuring the change in transpulmonary pressure (alveolar pressure - 5,
atthe beginning and at the end of a change in lung volume. Because the iy "
difficult to measure, intraesophageal pressure, which mimics intrapleural
via an intraesophageal balloon during a change in volume, which is mea
Pressure and volume are plotted against one another, and the slope of the

in L/em H,0 is the static compliance.

Py
Tapleural gy
pressure, ’“Wm;;
sured by s g
volume:pressr oy

s Obstruction
Normal

Restrictive
0.5

Volume (Liters)

0 ¥
Intraesophageal Pressure (cm H,0)

Static .
pulmonary compliance curves of normal, obstructive, and restsictive 178

21, At ;
ageal pressure w"""" static volume-pressure study showed an 8 < “:t‘:‘ !
onary complinee ot 2% &1 inspratory volume of 10 L. Deterni®®
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gy " oL

8em H,01

ance (normal 0,20 Lem H,0) and in
e ":::n ST Jung (¢.£., pulmonary fibrosis),

ed elastance (normg
5 (normal 5.0 ¢y
eredseed £
e con™
4oV

. Deine E aplace descr® the relationship in a sphere between is radius and surf

e 0 ot on PrESSUT®:
s

ce ten-
2T

Pl

e s T= surfuce tension (dynes/em); and R = radius (cm),
fres
Laplace, if two alveoli are side-by-side with radii of 75 and 150
5 sdon thelaw ‘:’ 3 ol em, which alveoli will collapse into the other?
-MP‘: i _z%"_‘l = 13,333 dynes/em? or 10 mmHg or 14 cm H,0
R
- oy ‘z%ils%;_"l = 6,666 dynes/em? or S mmHg or 7 cm H,0
i

(1= 00001 cm)
(153 dynelom’ = | minkle)

= 1.369 cm H,0)
hgl"m':" : ‘,f;,.”slm's equation, it is apparent that the smaller alveoli have a

E Ww—'"“ will empty into the larger alveoli.
(i.e., diameters) can coexist without emp-
iplace?

surfactant, which has
¢ surface tension, but also to lower surface tension to a greater
e surface tension of pure water is about 72 dynes/cm, whereas
ctant is lowered to between 5 and 30 dynes/cm.
in di ‘with a surface tension of 15 dynes/cm.
in diameter with a surface tension of 30 dynes/cm.

pulmonary surfactant lowers surface

y veoIL

from the top to the bottom oW~
during an inspiration, although the
1 ‘bottom, more i is directed to-
volume curve. This gives rise
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L
il /
Lb e

Inrapearslpressure gradient in cm H,0 from
umes. This gradient accounts for dife
ticlung compliance differences,

he 19p 10 the bottom of an uprigy, lung
Tences in regional ventilation during e,

T
OV o g

DYNAMIC PULMONARY MECHANICs

26. Define dynamic pulmonary mechanics,
‘Those properties of the lung (e.g. low) that can vary from moment to moment s g
chanical forces that affect them,

27 Describe laminar and turbulent air flow.
I laminar or trcam.lined flow, although the air m
compared with the sides, it

oves faster in the center of the airvays
sides,it moves parallel 1o the sides, I tflow, cd
Tuptthe air flow pattern, ang

n turbulent

: s laminar; however, her e
fow pattems a the bifurcation of the airways.

28, Whatis the

d - L
Ventilation is 2 dynamic process that involyes contraction of the respiratory "“"“‘;.
;-;b:qml: <hanges in the size of (he thorax and movement of air through the airways
Iveol

hie a 2
Respiration, alg g gypgmic POcess, involves gas exchange (e.g.,carbon diotie
2en) either a the AlVeollrﬂpilllry level

or at the tissue-cellular level.
2. Whatis the o
nmaox niilation is venilyion 1y €Xess of metabolic needs and leads 10 81 g
wmimy?nm,., 1 (P20, a decrease in arterial carbon dioxide tension (P“"’w
s e g T8 DH (9Ha), Hypoventiatons oo e
s T e g poven Paco,, with a conconi

Hypervenilyjop,

s Paco, < 35 ¥
Hypoventilagign SN mmHg  pHg > 7.45

ASmmHg  phg < 735
N
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poventilation associ
ilation associated with abnormal pag,
2 has near. oy
ormal

ilation or hyl
ok 9P
P pesblecanses of hyperventilation,
b yfections
MM (6.8, progesterone)
E,avi_: enilation seen in infections and exercise may be appropriate to keep pace wit
e metabolic 3

possible causes of hypoventilation.
‘entral nervous system

g, anesth

i
the
1 Name O of the
oD wmwledi_s;me
'W”mmms
- ctive venilatory impairments
4 Obsuctive O ST
of an effect ic rather than statie pulmonary
fibrosis, asbestosis %

drugs, head trauma)

by s 7

o S 0 FEUL L dymamic mechanies) oving 00 o e it

O way pncy. and s  consequence decrease inair . As
MJTMVM:N "y alko be changes instatic pulmonary mechanics

with emphysema tend

thing comprises an elastic

FRucgtced e
MW;- n fﬂreg:l;ﬂ- and thoracic cage deformities?

{o breathe slower with larger tidal volumes?
component (lung tissue) and a non-
i sematous patients breathe

‘need to increase their tidal volume to mainiain
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2 petween alveolar alvéolar v,

34, Whats the e ome i the amount Offesh inpir i
Alvealar (CITeCHt P enilation (V) s the amount that reachey g he
each breath, whereas. € alygy); n:m‘ W

2 T
is the difference between theftidal Volume ind minue g,
35, Whatlsth G the amountof ai that i ither inspired or expieq g,
[T‘:ll;‘c\r:a: e venlaton (V)i the amountof i ither nspire o
cycle,

2 ey,
Pir

e ey "‘?3

. ined? "
and Vg determine

36. How :;E ::’xsﬁxmn ed to breathe quiescently through a mouthpiece, e
o pirometerforat et 1 minue,during Which e e <16

“wbdmc " s . Thes by dividing the yoj g U

chr "he minute by the respiratory rae (i, frequency). The V. s the ota)

collected during the minute.

.
Olume, o o FiSag
mo oy

.

37, Calculate the ¥, 0f a subject breathing with a respiratory rate of 12 gpq i
W61 g
.5 L (or 500 mL)

equal inspi I i

The expired volume is normally a litle less than the previous inspired volun,

carbon dioxide production is normally a litle less than oxygen consumption. Ex

ame is about 60 mL less than inspired minute volume because oxygen up
‘greater than carbon dioxide output by the blood.

Brsory o
C becag g,
pied i

take by the bgogy

39, Whatis theafatomic dead space?

Anatomic dead space (ADS) refers to that portion of the breath that remains nte gy
The ADS does not contribute to gas exchange and is washed out on the next breath. ‘This isaly
referred to as wasted, ineffective, or useless ventilation and typically is equal to 22 mlg

i i h a T s

lean body y &
ADS as will hyperextension of the neck or hypoextension of the jaw

40, Whatisalveolar dead space el 4

as those alveoli receiving air in excess of their corresponding blood flow. (Note: There mayle
alveoli that are not receiving air with each breath, which, in effect, would also be conrbuiizh
the alveolar dead space; however, this volume is not included.)

& W‘ hat is physiologie dead space’and what isits clinical significance? ]
space is the ADS plus the alveolar dead space. Increases in phy

e

-up of alveolar

; maich x
tributes to poor gas exchange.

o
f.m’:’:& :"m has a V, of 500 mL and a breathing freae™* %
Vo= VX = 500 mL x 14 = 7000 mLimin or 7.0 Limin Uil
A= (V. — ADS) X { = (500 ml. — 150 mLy 14 = 4900 mL/min or 47

ADS (anatomic dead space) €qual 10 2.2 mL/kg of lean body weight
8 Delngtranspulionsey pressures
h&m.y_,dhhmmdiﬂmmxumsﬂ‘::‘;u

pressure). The net pressure difference determines whe!
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deflate. If P is positive. the I ”
e or L hisL e . the lungs tend to infly

L m,lxnmdd"ﬂ. y for the lungs to collapse. nilate, whereas a negatiye Value
st e re.
(erms of the respiratory system.

. Defin® fcal work is the. product of the force applied to a body and the

L perlyexpressed i dynes per centimte oy nesicm). '
el e product of pressure and volume also expressed as dynes/om 11 70T Sy5-
e anee work, issue esistance work, and s b ok of s,
k (see figure in

ment of that body

important when considering the work of breathi

i factors 4r€ reathing?

o W echanical vork

i \ of alveolar ventilation

. &";“;"u o ption by the respiratory muscles
ant by the term costof ventilation (COV)?2

“ m“:ﬂ‘:‘n b oxygen consumption used (0 dive the ventiatory muscles

oftotal oxygen consumption is used by the respiratory muscles?
p ject at rest

47, What e COV 2-5% of the total oxy 4
1pto minute volumes of about 50 L/min. It has been estimated that at minute volumes
e during severe exercise), the COV can exceed 30% of the total oxy-

geertan 70 Uimin C&- . the ’

ion, At rest, normal Oxygen consumption is approximately 3.5 mL/min/kg of body
& st 250 mLmin n  70°KE person. Thus, the COV at rest is approximately 0.07-0.17
~ inkgor5-12 mbmin in a 70-kg person-

. Ithe CO in patients with

e e COV i patients with emphysema may be 410 times tha of a pormal. This in-
s e COV s due toth incrased work of the respiratory muscles to overcome the resis
et sifow seen n individuals with emphysema.

ic pressure?
jon or end-nspiration. there is no air flow, and consequently the pressure
the same (i.e., 760 mmHg or 1034 cm H,0 at sea

determine direction of air flow?

inspiratory muscles enlarges the thorax. lowering alve-
re (subatmospheric), and as a consequence air flow

es relax, and the thorax and lung recoil, increas-

e (supra-atmospheric), causing outward air flow.

cither of its components alone”
the lungs have a tendency to pull
- result, when acting together as
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¢, the FRC)»
rmines 3 . 4 2
Th ,,s.::.; expiratory level is determined by the counterbalnce of g, o
ol mward and thos foces acting (0 disend the thoracc g gy
:;‘:gnmg  resting end-expiratory level is the FRC. gty
Y
called
Describe the p
4. Hyerss s g efec tha occursafe he OICes on & body ae gy :

' ressure, the Mg depends o e e, 1y
el et o defain he ng i SO0 ncrements e gy % ot
Jimbs of the volume-pressure curves are not the same. gt

is more compliant than a normaj |,
55. If an emphysematous lung < ey
Vidual have a more difficult time breathing? Y s g
Work of beathing (work ofthe repiratory muscullture (0 0vercome he gy
g chst vl stdis e shown i allhough es wrk s g
pliant lung, more work is required during the subsequent deflation (i.c., the ungs ae %
distensible during inspiration but consequently much more collapsible during eXpirag

ing agreate driving pressure). Therefore,the net effect s an increase i the yepy o
Individuals withemphysema have an asie time getting ai nto the ung g copper 2%
nommal; howexer, they have & much greater difficuly exhalin the airsuch tht i
crease i theirwork of reathing. which s manifested s shortness of breath Qg |

56. Distinguish among  tissue resistance.
irway resistance is the impedance of air flow through the tracheal by

Airway ronchial tree s g, |
sultof the friction of gas molecules: |
3 3 change in pressure
Airway resistance =

change in flow
ap

R,, = 3y nommal range: 0.6 10 2.4 cm H,0/L/s

Larger airways (> 2-mm inside diameter) account for about 80% and smaller airways (< 228
inside diameter) about 20% of total airway resistance.

Tissue resistance is the impedance to overcome the viscous forces within the sng
during inspiration and expiration.

Pulmonary resistance is equal to the sum of airway and tissue resistance and s

l i iprises about 20% and airway resistance o

of total pulmonary resistance,
5. ventilatory impair
e
RO "
Airway resistance (R,) curves 1Y
e for normal, obstructive ventilaiory
OV and retrictive ventilatory P
v Vi
i LT
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contribute significantly to total -
30 contiut o

%

sy (above ve the lary
ES ..ppﬂ' opntribute as much 5 50% of upper airway resistan ’ ol airway
ce in resis.
e highest at low lung volumes e
50 ik »«" or near TLO)? (e atornear RY) ang
,,ml lumes & ity resistance is 3 resull of o fc r
DW . pm,,,. ctors:

rvall tension

d'lue

1, N‘"‘
All"" u;)eﬂ'ecl on the airways. Also, there is less stret
,,,imm SUeih i the airvays ety

ch eceptors witha Suhsequem increase in paras
\mpad»enc

ay stre
o w‘“ e .uw o
me s true, leading (0. greater Loy ce. At
eV inairway rESISINCe: e ofaivay puecy (o)

M sl
reciprocal of airway resisance (R.,) and i rec
onded in

. Wt "W (G,
A G, mvas:ly Im:ar {0 lung volume, is between 0.42 and 1.67 Lisi
m

turbulent in the
=l e trachea and not the terminal

I
ﬁ g

oo B0 1y becomes laminar As
m s whereas it is turbulent in < the Ia:ger airways (i.c.
ol

i passes o airways of smaler dametr vih concomitant
g ange ol cross-secional aea ith a decrese i
o air moves from many smaler simvays with o combied

ring inhalation,air moves e

ai flow). Comersely,
ure drop and deceleration of air

tant pressure

a given lung unit. Uneven distrbution

within
“an increase (long) i the time constant. ThUs.
ields a long time consiant and i consisent

is uneven ‘ventilation such
‘may still be flow

long time constants (compliance X

"dundbanmlmskm‘



e e o)

) i
- inute ventilation 6-8 Limin ¢
ing minute ventilation N Can ingpeg
venitory P (G X maximal exercise, the minute vengje 0%,
maxin® b e exervise) L 3y
seve i }
?::\nfxxm.l capacit): ithin th 3
calpressures within the thoray?
g6 Whatare the
Alrway: — bronchial pressure — pleural (intg
ik apleury
sy ansmural eSS R
Pes ™ Por™ Py
ry:
’l‘rml“'”"_"l‘l": ansmural presure = VGOl PRESSUTe — pleural e
P=P,—Py
Chest wall: - I press! @
s s = Tl PSS — g s
Pey = P — Pum
Transthoracic:

‘oncic ransmural pressure = lveolar pessure — atmospheric presre

67. A i is i an i
mphysema). What limits i flo during a orced expiratory maneuver asuning ot
effort?

i intrathoraci 510 |
ing levels. These high intrathoracic pressures place the airway under considersbl s,
ifthe airway i intact it remains patent, If, however, there has been loss of structural negiys |
cause of a disease process, the airway undergoes dynamic compression reducing its ciliral

expiration trapping air dista o the point of airway collapse, resulting in not only  severe el
tion in air flow, but also an apparent loss of volume.

GAS EXCHANGE

68. What s the percent of exygen.at sea level and at 18,000 fect (5486 m)?
Sealevel:  21% (20.93%)
18,000 Feet:  21%

P

Ofbreath at high altitudes?

Although the concentraton of i 8,000 fct
K ‘oxygen is the same at both sea level and 18
ces in parial pressure are responsible for hypoxemia at higher altitudes.
< Po, = Fo, x by
= partial pressure of oxygen i = Hg)
Fo, = fncions] Xygen in mmHg or orr (1 torr = | mmHg
Concentration of oxygen; 0.2003

18,000 fect, why do we e
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e T60 o s el i
e %mm st aiovel 0
v = 79 torr at 18,000 fect

101 003 x 380 o
»0: i

(.8 18.000 feet). an individua s breging |

loWer partial preg.

highe” i
s WS 0 o). 'Nomal aterial oxygen (Pao,)
‘,M’"(;Jm athing at scalevel where the Po, ::..::ﬂ.'m""ﬂwm...mm tioe
eved Adale 59 o . whi
::‘ M“po,hmlu‘ﬁlm and in some cases less than o ,,‘,,,,f,',',::',:m Mhigherq)
i ok,
:‘ gﬁ”" atsea
AMBIENT AIR (DRY)
® Fractionsl Partial Pressure Pastial
* (i) AT bt P
10 935 ol
o A a0 150.1 e 63
Ly 00003 02 02 M.
;":uﬂ :ﬁ 00095 72 67 L
v‘:" e 00 40 &
“.,u.m‘ﬂ' "

mynen_lﬂ i jon, whereas hypoxia is the state of tissue
‘ot necessarily imply hyporia and vice versa.
ternal, internal, and cellular mﬂnmﬁ
e exchange of gases (oxygen and carbon ioxide) be-
circulation at the level of the alveolar/capillary mem-

1 of oxygen and carbon dioxide between the

Y Hwﬂauluﬂﬂmnlkwllmdiuw-
agent resuting in the production of high-energy
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it d. The normg)
mount of Oxygen extracte i
which. :,?cs‘,‘,;"ﬂ:szn average that sbout .0 mL of oxygen iy g
lood. This
l;assmg hrough the tissues.

/6. What are the causes of hypoxemia? X
i Hypoventilation
Gas diffusion defects
onary shunts
mlanun/permsm mismatehing
High altitude

4 ion (V0,) of a pergop,
dhe normal oxygen Cnsumpion (Y0.) of a persg,
7. m‘,",:m,.dy 5.5 mLiminke body weigh. Ths, a 7 gy "5

1S0n
mL/min (3.5 mL/min X 70 kg) at rest. oulg have 1

3 dioxide production (Vco, ) of

78. What is the normal carbon 2) oFa persg,
Approximately 3.0 mLmin/kg body weight. Thus, a 70-kg per e Mufq‘;}!w

‘mLmin (3.0 mL/min X 70 kg) at rest. 2y

79. What is the difference between RQ and the TESPiratory exchy,

nge ra
e RQis the o between catbon dioxide production an con Ry
aticeliee, wiees the RER e i of oo oo ™ oM
curring in the lung. In steady state, the RQ and RER are equa] Yeen LN
80. Given a V0, of 300 mL/min and a Vc0, of 250 mL/min, determip, the R,
Veo, >
Ro=et
Vo,
250 mL/min
= 2 S
R 3 wmimin
. During eansent byperventlation, why does the RER increase and g theRQy
RER i determined by measuring oxygen uptake and carbo, g ot ey
lung fanndividua i ransienly hyperventilating, thre s an incrpen carbondordeng
rom e ung,andas a result the RER increases. Transient hypervenyape. oes g
ol metabolis; therefore, carbon dioxide production does ot change s Subseqenty
10 change in the RQ.

82 What happens to the RER when an individual transiently hypoventilates?
During transient hypoventilation, there is decrease in carbon dioxide output atthe el |
the lung, and as a result the RER decreases.

83 What s the difference between P\0, and Pao,? .
* P40, s the partial pressure of alveolar oxygen expressed in mmHg or tor. The
value is about 100 mmg or 1o
© Pao, is the pan

-
: in mmHg or torr The pord 8
value is > 80 mm or oy, :
i - wraion o
. her concen
Of ower concentragn o T°"°0Y 4 835 moves from an area of higher

o
A108S a semipermeable membrane. In the lung, diffusion
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carbon dioxide between th i
WF“ L e alveol;
e e eros the alveolar-capillay mempyae, 7Y ¢
MM rane, pillry beg
for diffusion o oxygen fro
s way f i m the alveoly,
& et e dell"":lpl:llg '.'.'.me"" an oxygen molece s ¢ P00 el
o e pe alveolar 5 ement membrane, and endothelin o OB i
5 ¢

o
P el
b

Hemoglobin

7\ Red Blood Cell

Plasma
02
Endothelium
co,
Basement Membrane
Epithelium

‘Am"hr Gas

o

mately 70-90m?, aboutthe

‘court is 189 m¥; doubles court is
'1.5-2.0 m?, and a such the lung has
K Sarfac areasome 40 tmes ger

alveolar-capillary membrane’
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jlale
aavailid
. fﬁ"";"::: hickness
~ sonily o L
jon
e S
i the tran o cels move through the pulmonary
. How 1008 5 T ions, re ion of oxygen and carbon dioy LY by
0. Undcq";““m o ush equlir n dioxige ""“ﬁ;f“
matly 073 N
o 025 scconds e
s pralpresares o RFEn and urbon iy
e norm

2
? pulmonary Vein
Ace? jomnlls
b 40 mmHg

92, Define solubility- ) that must be dissolved in 100 mL of a liquig s
The amount of 828 (i millilters) 10 i
partal pressure by 1107
Whatare thesolubility coefficients for the major alveolar gases?
o 0024
€0,
N

=0570
012

h

o 2

sf equiliration for these two gases the same?

S  carbon dioxide is much greater than for oxygen, i lrger .
n

lthough the solubility of
sion A it s, and thenet ffect s nearly the same equilibratio

than for oxygen, iy

55, What s the difference between diffusion limited and perfusion limited?

v diffosion-limited gas exchange situation, the alveolar gas is still equilbring it
blood cell at the end of fs transit time. In a perfusion-limited gas exchange sitation, e
el has eached equilibation with alveolar gas during its transit time. Carbon monoxie s
sentsa diffusion-limited exchange, whereas oxygen and carbon dioxide are perfusion iniel

s v i

I contrst tothe situation inthe lung in which both oxygen and carbon dioxide s b
ibration during the ransit ime (3., prfusion limited), in the systemic capillaris, a nge
sit time sces greater oxygen extraction and greater carbon dioxide unloading. Therefore, n &

i cazbon di diffusion limited.

l‘..,.m n«lﬁ,:,,';" as it applies o the diffusion of gases across the alveolr-apH
(e-gF:i:d: Z";Lf"‘;,?’“,,}'“ diffusion of a gas (e.g.. oxygen or carbon dioxide) nmﬂ:’"
e diffene ey Ua0C) i roportonal 0 he surface area of e il
ickness of e g £ 91 ither side of the membrane but inversely PP
g-‘ AXD/TX (P, — Py
Do ilsionf e
14 of the membrane (cm)
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mem
.,w‘ ,q,unm of the guﬁ (mm 10its Solubiliy gng
'”‘“" molecular
! ) gradient O the g8 between the two sideg (g eight) (em/
& 2 '®)
,\w IRAENABRE 5 st o v iy
e nmlnr ven la perfusion, and the pulmonary giffy; .\'g”'“ tors?
capacity.

W in
hat heterogencous th
gg is somew! roughout the | 2
atchup from the 0p ofthe lung to the ;::ﬁ)bmm i o
m .m vertical (xlundmg position) m..g S e i e
s more ho-

isance is greater than from side-to-sde, which conributes o
ventilation and perfusion as a result of e gvtntont lin e

Emww‘“";mw ot
m‘*’"f:fmd e ol seniltion.

Do?
lnial SEPICANCE e assessing the match-up o alvcolar vniation and
me(A ~ 1D, should be less than about 10 mmHg.

body temperature and at the boiling point?

son can ncrease by a factor o three.
{1 alveolar/capillary units, hence an increase n surface

(1. better match-up of venilton and pefusion)

 capillaries, and veins)
ngs and then re-

Jung unts (alvolarcaplln) 304

.nvmﬂ'lnimhnmul
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 Compartment2—slscalarCapilliry Units rceiving norm
al venyi)

- 0
Q= 011010 b

flows
+ Compartment 3-—alveolar/eapilary units receiving norp g,
blood flow: V/Q = infinity nal Ve g,
ON by,
106, What "xm\,‘
ment moe of ventilation/perfusion? ens !
coul v 200
e heen cstimated that 0% of pulmonary capillary bloo Sorg,
and the remaining 10% s split between compartments 1 and 3, OW i thrgyg, "t
cony
P

107, Describe West's sones of the fung
' Zane 1 is found at the top or apical area
ceeds pulmonary artrial and verous pres

of the lung,
. a regio
ures: BION Whers iy,
e g

+ Zone 2is found midway in the lung, a region where pulmoy
\han alveolar pressure owing to the hydrostatic effect oy,
P,>P,>P,

artey
il preggy

s

o

+ Zone 3is found near the bottom or basilar area of the lung
L s ssturea axpesd alveolar pressure ovving .
capillares, which subsequently compresses the alveoli 281 e

P,>P,>P

e boty

o oty
oased gy

ey of g

A

Zone2 Pa >R

The alveolar (P, ), arterial
40 oA o o emous B, preste gradiens in e uprigh o 1o zone 1 e
lary bed. flows and 7one 3, contimuous blood flow through e PP

108, Whatis the normal
ventilation/perfusion ratio in healthy lungs? e
LOrefl i ibution of v
TnL : due to bl

fusion, there are, i fact,
are, i i
in fact, widely different ratios throughout the lung
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pM ¢ from he 0p Of the Iung 10 the by %

s of gravity on intrathoracic m"nm O he lung i
ssures. Not only docs i -

:a‘" esult o
1ovaryine
“Theoretica!!y
s from 0.1 010, Appmxlmalcly(}ﬂ%orlhgp it
umonary blogg

e
f ‘“"mlun!“‘"“ the range i
wwﬂ:{ i - onfperfusion ratios of bout 10, and
. 1.0 0 10.0 equally the remaining 103% iy g

o butalsothere re disr
o proportionte venlion g e £
i

the bottom of an upright lung.

e .ﬂm:-lmto)ﬁvmfbﬂww

Il you bout gas
cribes herlationship betveen Vntion o fow
e o the gos exchange charactristes c10ss (e

of a ventilation/perfusion ratio of 0.6

Iveoli in relation to blood flow
jon raio o 8. implis 0™
. Overventila-

ion mismatch
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113, Under what circumstances would nixed.senous ovy e, tengigy
2

OB e operusion rto approaches ifiiy,

Sy N
spired PO, (¢ 2. in hyperventiltion).

the capillyr
AT
g,

What %
mv,muny all of the blood passes through the pulmonary Circulati,,
s exchange. There are, however, several potental sites wherghy h,w‘;‘\“ e e
elation, and as 8 consequence mixed venous blood dumps bacy, e gy
p d VEROUS bloog g s ey P
tion downstream from the alveoli (arterialized blood), reducing gy m\;."" gy Y
of the systemic arterial blood. VB 1y,

115. List examples of extrapulmonary shunting.
* Patent ductus arteriosus
o Atrial septal defect
 Thebesian venous blood flow
« Portion of the bronchial venous blood

116. What isintrapulmonary shunting?
capilary blood bypasses oxygenation gng ok
ized pulmonary blood, yielding an overall lower oxygen tension. S Up wig, ey

Siog

7. shunting?
A capillary shunt occurs when pulmonary blood does
alveolus (e.g. atelectasis or consolidated pneumonia).

A venous admixture occurs when pulmonary blood cor
is underventilated.

0t COme in contact yig, iy

mes in contacy With 0 ey of

118. refractory to oxygen?
n Iveolar and sub

£ UERY arterial oxypen
the increas s generally not marked. Thisis due to the facttha athough sy ey

119, benefitin treating ventilati ion mismahing!
In ventilaton/perfusion mismatching, the pulmonary blood docs come in onta v
ol and 3 suchif alveolar oxygen is improved. so also are arterial oxygen tenions

120. What i i between pul ial cis i
The pulmonary cireulation includes arteris, capillaries, and veins tht fucions 5
change between the bl i via the alveolar-capillary membrane.

ancres are canying mixed venous blood from the right side of the heart o the pulossy
taries where gas exchange takes place. The pulmonary veins carry arterialized od
Ieft side of the hart 0 be pumped out into the systemie cireulation.

the lung

and removes carbon dioxide. In contrast to the pulmonary arteries and veins, bronchial

camying arterialized blood, and bronchial veins are carrying deoxygenated N"‘N -
Almost the entire cardiac output traverses the pulmonary circulation, whe

1-2% of the cardiac outpu s directed through the bronchial circulation.

121, Whatis o ’ e
A ditet vascular conection between s pulmonary artery and  bronchis
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/ by
alveoli are well perfused, giving rise 0. low vem
4 et perfusion oceurs. The pulmonary c,mum';;'f‘m';mmwnum
ins rela-

i “somewhat hypercapnic and subsequently i
) ﬁ;g g ol onygen e, iy
loe? i

P flow ventilated ﬂYWli. @ true venous ads
- ] b‘ﬁ"* o ilmonay blood flow s mixcd direcly P e i
%w M = e ‘blood
in gas e
e pt
wt conditions, 10"
nder fthe pul i
z,ﬂ e #:‘:‘L ;:;d volime a‘; mmzmowy circulation is approximately 900

ol - a
‘75,[(” h/nnwmxkamrml value?
e pulmonary bed. A nomal values 1.5 i
what mwgdﬂ*:" pliance, low-resistance vascular bed that cnnlngl;lulzs"“;

is a high-com!

much blood s contained within the pulmonary capil.

ic circulation.

hen pul-

thus reducing the burden of ncreased pressure

nlcnhrbﬂl.
capilarycalie primarily via & change intheic shape

70 mmHg), there i active vascular smooth

“This shift blood flow away from

(9 of normal oxygen ension. The underlying mech-

‘b a local effect mediated by the alveolar epithe-

the lungs i urique, i that systemic hypoxia e-
o
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Outward fores (% i presre
Negati
Toul

he fluid that AP ""'ltlzlnm,,t,.)u

. " L e P by AL
g mph flow i the lung i onjy 1 Moha

2 1o the systemic circulation. (Lys . ew. il hﬁ,:

= Flux = Kl ~P) - 1C, - C,))

il (.,y ﬁ]m}inn coefficient (1/resistance)
u"...'::uwm.m hydrostatic w':ﬁm

' o i

R img:mfﬁcum (zn‘ssmbilily of the mem
A i st averages about 0.75)

€, = inmvascular collid osmotic pressure

C, = interstitial colloid osmotic pressure

Whatis the significance of negative lux and positive fx
b Saling's equation, it becomes apparent that P, and P, e ing 0 foree g
f o - 2nd G C, are tending (0 pull fuids nto the sapy . Thos, a peggt
indicates fluid reabsorpion, and a positive

e 1 0 it

s

flux indicates fuid movement oy ol g

et the PUlmonary circlation, s

wel as the potential for s |

i edema safety fuc
the This safety factor requires the Pulmonary capllry s
oincrease from 710 28 e before pulmonary edema would o
134. Whats the diference high igh e
ity pulmonary edema?
In high-pressure.

Sure pulmonary edema, there is an increase. in pulmonary hydrostatc pesset
:hl.l‘l-kmllﬂuxi-ﬂu'dhkingium'hﬁnwnuﬁnl ‘space and alveoli. This can o
In

< Pulmonary edema, there . i
s 15l 0 e eola flid. This can occur s a et of samge el
illary, byhuh,dmu.whlmzmmxm

. n the control of pulmonary-circulation?
mﬁ""‘“"‘ﬁ hhwmmamuvmwmﬂ
e :ﬁmumm activaion of guanylate cyclase ot

et Phosphate. Inhalation of 20 ppm nitric

%A VaS0conSriction,
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F‘,a*' M‘”Wummuuunwmmwmmw
P8 o0 e partaly, whereasoler Substanes (e eryy
:;::‘ﬂ%wdwm immunoglobulins (e ]x;’"‘;"ﬂ)m v
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1 |
i fon that converts C |
: 0 the €O, hydration reaction erts €0, .,
(A “"!""“'?d:i::cﬂn drogen and bicarbonate ions. Inhibitign, m‘:-""""l' cig,
iy disoces e tput o ensure adequate CO, exchunge, 1 Woulg -
cantincrease i

i,
CA gy
€0, + ;0 HCO & HY + Ko, h

the Bohr and Haldane effects.

l‘l'm ffetstates that increasing PO, duces the affny o

i el o e T B ST el
4 of 0, g,

at the level of the tissues. g e 0. sat 2 fm,” "k"k

es that d 3 alefiy,

The Haldane 5 take of CO,. The Haldane ggpe 41t
irve thus facilitating the upt ) laldane eff, shif
e lood i he evel ofthetistes a5 the blood givesup 6, o s

dis
c, iy

respiratory and metabolic. acidosis and alkalosis i
142. Define. in termg
W iy

R g
. cressed Paco, :
Respiratory i) Decreased pac-

i acidosis and alkalosis are caused by hypoventilation ang

hyper
spectively. Meabolic acidoss is caused either by the loss of bicarbonate jon. 1401 |

ns (e.g, dig

an increase in acid load in the blood (e.g., ketoacids in uncontrolled type 1 gighg el |
Metabolic alkalosis s caused by either an excess in bicarbonate (e.g., excessive m;’:_ﬂm
orloss of acid (e.g., severe and prolonged vomiting). g
143 P
“The reltionship between the artrial CO, and pH can be described by a deivaion g
lenderson-Hasselbalch equation.
[HCO;"]
b o3 1
PRSP log S oo,
pk = pH value at which the solute is 50% dissociated (6.1)
s = solubility coefficient (0.0301)

‘The ratio of the bicarbonate ion to CO, determines the pHa. If the Paco, increases, et
pHa decreases and, conversely, if the Paco, decreases, then the pHa increases. Starig vl
‘normal Pac0, of 40 mmHg, for every 20 mmHg increase, the pHa will decrease by 0.10, il
every 10 mmHg decrease, the pHa will increase by 0.10. Thus, there is an inverse elaiont

" tween Paco, and pHa.

144, How much oxygen an hemoglobin carry?

Each molecule of hemoglobin can bind rmoxypnums.ms.ucnw“""‘
can camy 139 mL of oxygen (1 mmol of hemoglobin can carry 14 mmol of o0&t

mmol of hemoglobin = 64.5 g

4X 24 mUmmol O, _ 89.6 mLmmol _ | 14 1y 0/gramof B0
645 gol b Wnm

*Typically, 1.34 s 1 chemically pure hemoglob™
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 available for Oxygen tran
‘ - monoxide poisoning, one-half of Jnn.. s ngmm
G by educing hisaeria oxyen conen

content =134 (hemoglobin X $a0,) + (Pao, X 0.003)
_ 13414 gldL X 50%) + (80 mmHg X 0.003)

bound 1o

s“wd.,wu 62 mL/100 mL of blood

halFof sommal, if
& thgmwﬂmxnﬂdnuﬂmm:me!ﬂelulm'g

/.  100% O sauraton) + (80 mi x 0003

gldL +024 = 9:62 m/100 mLof biood
Johni

e poisoning ot oy reduces heaxygen-camyin capacy

in dissociation eurve o th let altering the affnty

that s the carboxyhemoglobinincrases,

. which resuls in less availabilit of oxygen o the

arbon monoxide can diffuse into el and bind to myo-
o arbosymyoglobin may produce afuncionlly hyporic

 Jespic oxygen delivery atth capilry level. nibiionof
b ‘interfere with transport of adenosine triphos-

‘according to recent studics.
and oxygen (P0,) is hemoglobin
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a-do‘ heeahing WO TR etheritbe during 10
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Medley CesB g

of breathing

1. What are the mechanisms that control breathing?
‘Nearal medulary and pontine centers
+ Centl snd perphersl chemosensors
o Lung receplors
‘» Respiratory muscles

stic, and pneumotaxic

199. R
ters?
“The medlary center (located in the rticular formation of the medulla) i responsi
the coarse controlof breathing. It has been divided into two anatomically discrete aeas ASE
"i:llﬂlnmd ‘neurons located within the nucleus of the tractus solitarius i
ispcaion, ad 2 ol respitoy group of narons ocaed n the nucleus ambigs
ion. The medullary center has bsen-ﬂ“
BIEE S Sy o broticg, 4
“The apneustic center is found n the lowe porion of the pons and -mm's'”:,";
Although there. as to whether or not th¢ p
:""" ok in uman respratio, f has been associated with PrOo
The i < s of the upper PO
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- ipation (i it imits inpiraon)

,«W mﬁp‘."‘m (0.5 seconds) and mm:\ ::{"H Signal frop
o ashort P stimulus Prolongs inspirstory oo g8 T
> /% e o just a couple of breahs per m.,.f..‘.f";{,‘f" $ secongy

MW e patory volune. et

peant DY 410 L erve impulse patc 4
9 m sent o the
R sl STnEE il g, i
D mination. The PALe of th inpirry ' ¢ 25ccond .
an an abropt inspiration. D Signal oy oy

the o within the ventrolateral suface of the meqy
a

are
,51-."”' Mﬁ“;,',,-.,. the carotd bodics (0caed at th by,
. O:.’-l chemOrE inthearch of the orta on of the com,

pond?
',,,w-‘ respond to changes in Pao, Paco,,
el "::ﬁ:;m central nervous ystem, Specifaty o M
Dol e inthe PacO, altrsthe e of fing For pemner decreasein
ot o DT beginsaabout SO0 g s
" -mm'!wm 0850 bl The fncrose ndreaches il manimum
b s bel 8. crease in response to hypoxeig s

i
" chemoreceptors.
o e

 pi by

v nerve to the glossopha-
e doral respirtory neurons of the medulla.From e soic bdies,
the vagi and then to the dorsal respiratory neurons. Z

easing F,CO,?
by a factor of four when breating 5% cubon
‘mmHg increase in Paco,. (See figure, top of next

rebreathing techniques available to test an individual's ven-
resulls, the gas mixture must be

of the extracellular fluid s determined by thecere-

‘metabolism. Although the blood-brain barrier is
dioxide diffuses across it easil i

fluid carbon dioxide, thereby increasing H',

resulting in an increase i ventilation.

60% of the ventilatory response o car-
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Minute Ventilation (L/min)

e

e R 7
% Carbon Dioxide
(€0, The chronic bstrutive pulmonary diseasc (COPD) curve representy E' iSpirg
‘person with emphysema, c’" the blunieg gy ““’xnm
156 inPa i i
Becau arterial blood, the o
capacity than the arterial blood. Therefore, a small ch:mgc in Paco, re~uu\ m”"“‘
cerebrospinal fluid pH as compared with arterial pH. 2 Inalargergy ni,g,

159. Can a reduction-in-arterial pH wi i i
i duei without a concomitant increase in Paco,

s St

Inthe aceofadecrase inateial pH alone, ventiltion increases under socprc
(see figure). The ncreasein ventlation seen i response 0 a dectease in el o
e

P
g

2
3

The normal veaiatory rgosei
decreasing blood pH (sl
ncentraton)

H

capnic conditions

e
pHa

i

7.6 15 14 13 72 11 20

Minute Ventilation (L/min)
&

2
8
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’ hypercapnic conditions, Poriphey

}‘,n;mﬂ t.[llmghnwnﬂduy nmﬁmmmm
i .

e

discus
e tors e ocsednh oy o,

e ofthe iy
increasing expiratory time ang Vlll‘lresm
TeCeplor have been idenife, o .50 espry

ly. s,
The SARs e mwes-mn mmn,hﬂf’“"u AR) g

icand
SARs may be respongible oy in-
PLOTS, evidence g e
fespond {0 changes in carbon dioide. Auw.y bypercarbia e
increases respiratory drive to e airway levely “““W“m
ﬂ“““" .,,,1’ vith ivay el el S the Carn an e
mecharical and chemical stimu, Bot by o
,.pd" e mpm\snhle forthe dflation e, Reponspve
o ok 1 amronia.
““ ‘walls,

tion and increases in il i, ey el
alll“.‘y 00'-1895

I rm.mwuppm..w.,; n,gy
inthe piteial el
 eptors are located i
coldair,

i decrease i arterisl and cerebrospinal uid CO,
m&m‘;;‘-ﬁmpﬂ which inhibits the central
Pco,

9 i ing being held to
d-m‘mw "fmnsimmmvew




respiratory Physiology

i sensitivity to pH changes in lh.c-??rfbn:s.pi".m uid a
ve lost their .scn. : Chenwfccept,mh to aru,rm’ ( X)’E:Lﬂ Lhangcs_ .
disease ha _ hera i des their stimulus to breathe (i.e., the
t hyperflapnciifr?l;?daﬁpcncd by supplemental oxygen, a;
;). This drv

. 0, as well 4s the Pao,.
gen stimulus to monitor the PacoO, as
st 10

hYpuXic

1d thug, Whe

ng, will the hypoxic drive be

M . tl‘ig 1er “
bon monoxide poisoni e

saturation are low, the Pao, is with:
166. In ca¥ h the oxygen content a"dgdmm“on S 10Ty limjy
u | red. S
hA:::??icgdrive will not be trigge e thy
the ny
athing? , i
. ussmaul bre kg = ~ e 6V 10 .
167. w‘,la“% Kketoacidosis. there 1s a dbcreabf: = ‘[:;nt.r.]dl.pll—ll;, W‘hm.h leads 10 an Ing
In diabetic been termed Kussmaul bre'athmg. ussmau reathing leads ¢, hyp r.“‘\t iny
and Vg that hz;se crease in the extracellular bicarbonate content. Cap;, g
a subsequent
i< the difference between apnea and a'pneustic breathing?
s ‘Xhi:]tel: s the cessation of breathing with or without a concomitant de, F€a5¢ in arger:
e Ap Crig) 0x
Y.
gen ; ing is characterized by prolonged Inspirations follow '
¢ Apneustic breathing ed by brief Periog
of expiration. X

169. What is Cheyne-Stokes breathing?

Cheyne-Stokes breathing is a fdnn of periodic b'reathing charact
tidal volume with interspersed. per}ods of apnea lasting 10-20 secg
nism of Cheyne-Stokes breathing is a lag tlm.e between h)fpe!'venu
and decreases PaCcO, and chemosensor detection. The respiratory c
ventilation, and consequently the Pa0, decreases and Paco
repeats itself about every 40—-60 seconds.

erized by a Waxin
’ &-Wan
nCS s Underlying me:;::ag
Creaseg Pao}
by decreasmé

ina Cycle thy

lation, Which ip
€nter responds
2 INCreases. This results

170. Describe the Hering-Breuer reflex.

The Hering-Breuer reflex, also referred to as the in
is triggered by large inspiratory efforts. The subsequent
rate of firing from the airway stretch rete

that the Hering-Breuer reflex becomes ac

spiratory-inhibitory or inflation refley,

Increase in lung volume causes increased
ptors and switching off of the Inspiration. It i thought

tive when the V is greater than 1.5-2.0L.

171. What is the deflation. ¢ L exCl
The deflation reflex is initiated b
tion and an increase in frequency of

sinspiratory reflex?

y collapse of areas of the lung,

which elicits a rapid inspire-
breathing.

The respiratory muscles can work at about 40% of their maximal force for indefinite periods
Above this level, respirato

Iy muscle fatigue becomes a major factor and can contribute to vent f:
latory failure.

173. What is the duty cycle?

; : , ift that &=
A. duty cycle is not 4 list of jobs a worker is to complete by the end of his or her shift thé ]
peats itself every day. Th : . :

function, It i the ratio
tory and eXpiratory tim
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Gme

T e
117 gspi®l9% 1 of one respiratory cycle
7 gl 0"

i term i hunger?
by e 0-60 mmHg, the individuar,
et 2 X ual's ¢

o e cos senstonof bored reting e Ylation s ey
1k e it 0 6% ividual can become smicomatose, an o levls e S Pac,
PO s alsorefemed 0 s dyspnen St than 1)
e
M;,: e “'nnlw”’w"' implicated in the sensation of dysprea tht ey
£ 'ﬂ,»ﬁﬂ" effortas a result of respiratory disease. The intrcoy

B eSO i their muscle spindie, imnervaed by gampng motone

! receptors n t o
o Wt’" b musle congaton and hence controlthe strength of coniacgigy
#

1S When there
tal muscles ang

for the sensation of dyspnea?
account for is a subjectve feeling experienced by an indivu o ;
R meam, enough 10 keep up withthe increasing metyhot g
s O reating dionide production. The mias
. B P . The primary factors associgtog

increse in ventiltion is as a result of changes in V, and respi-
propriate response in terms of V, and respiratory rate?

 accomplished by increasing V. respiratory rate, frequency, or

ponse s a linear increase in both Vi, and V., until about halfthe in-

in Vi are accomplished by significant increases in espira-

he V, T, (inspiratory time) remains constant with concomitant de-

n V, are inversely related o T, Thus, increases in V, are now a

the cells of the carotid body in re-
P

it has been suggested that in re-
reduction in potassium (K *) chan-
stores. A reduction in cell mem-
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+ channel activity would lead to depolarizatioy, and g

This would lead to opening of voltage-gate O + ?Sequen

brane bound K
; l
nt release of neurotransmitter. "hilnnels Prop,

tion potentials.

enter the cell and subseque g,
w Wln y n [’f,

181. A reduction in cerebrospinal fluid pH results in ap i“CPease . 8y, i
. '3 - . . l [

drogen ion itself a unique chemical stimulus to the observeg chan : iVe llagj,, rl

3 ater increase in ventilation owing to redyctiay. - n :
el gl-enia than isocapnic acidemia. Thefe regultuctlon In cerebrveﬂ.hla““ .
B o SUBEest thyy , SPing

: imulus to increased ventilation ; ;
uid pH, although a stim entilation, jg e, ik d: reducug?]”‘d -

spinal fl ; . | .

there is a difference in the ventilatory response to a metabolic acjqeg;, o due gy Ling, S
ke r'esnp: Ulyg , o

h pl : S & 0,

182. What limits how long you can hold your breath? I ttor,, agt:""sf

The break point for breath hold occurs at about a PaCO2 of 50 mp
ulus to breathe overwhelms any voluntary effort to hold your breath 8 Al thjg b
. 0,
i,

183. What is the synergistic effect between carbon dioxide anqg 3k

It has been shown that the ventilatory response to an increaseq PYgen?
creased Pao, is augmented. The combined effect is a greater stimyjy, 02 ©Mbiney
than the sum of each separately (i.e., synergism). 10 an incfezmed :Vuh "

184. Is the inspired oxygen tension less in a commercial airplape th
The cabins of commercial aircraft are pressurized to about 5000-16*[?61 o levep

As a result, although the fractional concentration of oxygen is the o 0 feet !

metric pressure is less, yielding a lower oxygen tension. as at
Example: Given the following data, calculate the inspired OXygen tens;

of an airplane:
Pg = 600 mmHg
Pyro = 47 mmHg
F,0, = 0.2093 (21%)
P,0, = FO, X (Pg — Pu,0) = 0.2093(600 mmHg — 47 mmHg) = 116
This translates to a lower arterial oxygen tension in the passenger owip mHg
oxygen tension. At sea level, the inspired oxygen tension is 149 mmHg.

: € seq l
S€a leve| the Cue),

on(P,0,)ip the Cabip

g 10 a lower inSping
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