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As altitude increases, air pressure drops
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Table 11.1

Partial pressure (mmHg) Sea level 8,000 ft (2,439 m)
Arterial PO, 100 60
Muscle PO, 40 40
Diffusion gradient | 60 20
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Hematocrit |©
E rythrocytes 42 - 50% males i
39 - 48% females

Leuk ocytes
and platelets
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Figure 1. The Red Blood Cell Pick-up Truck speeds up during exercise, carrying away
BEFORE |LHT more oxygen. At altitude, gas molecules are higger, taking up more space in the lungs.
o Breathing rate and heart rate increase o bring more oxygen in and deliver it, but not fast
HEMCGLOBIN MOLECULE enough te keep up with the pick-up and hence oxygen delivery to muscles decreases

and with it performance.
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Table 11.2

Parameter Change % change
Muscle area Decreased 11-13
Slow-twitch fiber area Decreased 21-25
Fast-twitch fiber area Decreased 19
Capillary density (capillaries per mm?2) Increased 13
Succinate dehydrogenase Decreased 25
Citrate synthase Decreased 21
Phosphorylase Decreased 32

Phosphofructokinase Decreased 48
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Alveolar and estimated arerial blmnj Oxvgen Saturations at Altitude
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of Mt Everast,
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Measure Sea level Sumrmnit
FE (Torr) Fisiy, AT
FIO, (Torr) 149 43
Fa0, (Torr) 100 3h
Fad, (Torr) ab 28

FaCO, (Torr) 40 75
pHa 7.4 > 7.7

Pa02 (mmHg)
Sal2 (%)

Assume PaHO =47 Torr ' 4000 _
Altitude (m)
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1. Imagine normal pulmonary function as depicted in
this diagram

Alveali (air sacs) in-_lhlr lung
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= Blood under pressure passes into the pumonary capillaries

= Carbon Dioxide passes out through the permeable membrane into the air sac
= Oxygen passes through the same membrane into the capillary blood

= Oxygenated blood retumns (o the heart




4. If the conditions are sustained, pulmonary failure
results from edema in the lungs

Massive Edema

Pulmonary Artery
coming from the Heart

Mo gas exchange

" —"

% There is limited air exchange in the closed capillaries

# There is limited air exchange in the capillaries which have already leaked fluid
into the associated alveoli

= Pulmonary failure occurs causes insufficient oxygenation to the brain and
other vital organs

= [nitial coma progresses to death
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