




●Big Headache 
Mountain 
● Himalayan peak where 

mountain sickness was 
first reported by Too 
Kin, a Chinese official in 
37 BC
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High Altitude Headache

• hypoxemia-induced intracranial vasodilation 
and subsequent cerebral edema

• acute hypoxia

Lopez et al. 2013Curr Pain Headache Rep. 2013 Dec;17(12):383. 
Imray et al. 2014 High Alt Med Biol. 2014 Apr;15(1):21-7.



6



7



V/Q matching – maintains blood 
oxygenation

● Air flow and blood flow

● Moves blood towards normal 
part of lung to maintain 
normal oxygen levels in 

arteries.



Vasoconstriction & Pneumonia



High Altitude 
Pulmonary Edema

● Lung vessels shrink, 
pressure goes up, fluid 
leaks
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Hemoglobin and altitude





Andes
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Tibet

Moore LG, et al.  Human adaptation to high altitude: regional and life-cycle 
perspectives.  Am J Phys Anthropol. 1998;Suppl 27:25-64

Richard I'Anson



Who is more likely to suffer mountain 
sickness?



21







24



Tibetan adaptations to altitude

● Higher oxygen uptake

● greater ventilation

● larger lung volumes

● better quality of sleep

● lower incidence of acute mountain sickness



Tibetan vs. Han Chinese
● Babies were born 600 g heavier after adjusting for 

gestational age and maternal parity.

(Moore et al. 2000)



Ethiopia



Ethiopians

● Ethiopian highlanders living at 3,530 meters (11,580 feet)

● Unlike Tibetans- they don't breathe more rapidly and 
aren't able to more effectively synthesize nitric oxide

● Unlike the Andeans- they don’t have higher hemoglobin 
counts



Ethiopians insensitive to hypoxia

• The cto hypoxia

Claydon, Victoria E., et al. Cerebrovascular responses to hypoxia Stroke 39.2 (2008): 336-
342.







Chronic Mountain Sickness





Cold

● ADRA2A

● ADRA2C














