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Polyoythemia and Erythropoietic Aotivlty 

In H.\rmans at  WtraPne Altitudes 

many observations on hematologic values associated 

with secondary polyaythmla i n  persons aacllmatised t o  lw 

barmetr io  pressure show that RDC, Hct, and Hgb Increase uni- 

formly wlth altitude. Direct studies of red c e l l  volume and 

erythropoietic act ivi ty ,  however, have been made only at the 

single a l t i tude  of fk,900 f t .  While i t  may be Wgrred from 

these studies and the response ia re la t ive  hematologic values 

that erythropoietio ao t iv i ty  also Inoreases uniformly vith 

8 l t i h d e  between sea level and 15,000 ft., there 1s reason 

t o  believe t h 8 C  the response may be different  for  s t i l l  higher 

alt i tudes.  In order t o  test this contention, aa w e l l  as to  

establish the leve l  of erythropoietia ao t iv i ty  at intermed- 

iate al t i tudes,  studies were conducted on residents a t  12,500 f t .  

an8 a t  l7,OOO ft. ,  the highest a l t i tude  of sustained human 

habitation. 
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The study Included determinations of Pj2 red c e l l  



iron, blood gases, the standard hematologia valuer, and tritium 
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red c e l l  volume and plasma Iron turnover rates observed in 
residents at 17,000 ft., however, are  substantially higher 

than can be accounted for by the normal increase with a l t i tude  

seen a t  lower elevations. Our 0bserva:ions suggest tf iat  an 

abrupt Increase i n  erythropoietia ac t iv i ty  oarurs between 
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1!?,000 and 17,000 ft. 

If hyperstimulation of erythropoiesis a t  extreme al t i tudes 

is oonfirmed, several hypotheses on the mture  of the response 

:yay be advanced. 

Erythropoietin, whioh can stimulate a very high levei  of 

act ivi ty ,  is not found in the plasma of normal persons, either 

a t  sea leve l  or 15,000 ft., and has not been sham t o  regulate 

erythropoiesis under ordinary conditione 

possibly be invoked only as an emergenay erythropoietia stlmu- 

l a b .  in response t o  extreme hypoxic stress. T h f s  would be in 

accord with the observation that plasma e r p t h r o p o i e t ~  is not 

deteatable a t  sea level  u n t i l  henoglobin concentration f a l l s  

below 4 g/100 ml. On the other hand, I t  I s  possible that the 

capi l lary or tissue oxygen tension that i s  the primary s t w -  

Erythropoieti$ may 


