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Research on altitude-induced decompression 

sickness (DCS) has been prompted because of 

an increased incidence of DCS in U-2 pilots. 

This study investigated whether changes occur 

in circulating microparticles (MPs), 0.1 – 1.0 µm 

vesicles, and other blood elements in human 

volunteers exposed to simulated 25,000 feet 

altitude in a hypobaric chamber.

INTRODUCTION:

With IRB approval, blood samples in commercial fixative 

were obtained from human subjects ½ hour before,

immediately following, 24 and 72 hours after simulated 

altitude exposure. Subjects breathed oxygen through a 

face-mask while transiting to altitude. At altitude some 

subjects removed the mask to incur a hypoxic stress; 

others kept wearing the mask and so incurred 

decompression stress without hypoxia. Blood samples 

were analyzed for MPs characteristics, neutrophil and 

platelet activation following published techniques. 

No individuals sustained DCS.

METHODS:

These are preliminary findings from an on-going investigation and thus, 

results must be interpreted with caution. It appears there are mild 

alterations in MPs and blood elements due to hypobaric hypoxia. 

Further work is required to validate changes, compare results against 

normal controls and individuals subjected only to altitude. 

*

CD 142 MPs  (Tissue Factor)

0

20

40

60

80

100

120

140
CD 66b MPs (neutrophils)

0

50

100

150

200

250

300
Total MPs

0

1000

2000

3000

4000

5000

# MPs/µl plasma

Hypobaric/hypoxic (n=23) 

½ hour O2 pre-breathe, to 25,000 ft & take off O2 mask until sx. 

½ h

Pre-

Post- 24 h

Post-

72 h

Post-

½ h

Pre-

Post- 24 h

Post-

72 h

Post-

½ h

Pre-

Post- 24 h

Post-

72 h

Post-

p<0.05, 

RM-ANOVA
*

*

0

2

4

6

8

10

0

1

2

3

4

0

20

40

60

80

100

CD-41

CD-18

MPO

%
 c

e
lls

 o
v
e
r-

e
x
p
re

s
s
in

g
:

Neutrophil Activation

Hypobaric/hypoxic (n=20) 

½ h

Pre-

Post- 24 h

Post-

72 h

Post-

*p<0.05, RM-ANOVA

0

10

20

30

40

50

0

2

4

6

8

10

CD62-P

CD63

%
 P

la
te

le
ts

 e
x
p
re

s
s
in

g
:

½ h

Pre-

Post- 24 h

Post-

72 h

Post-

*

*

p<0.05, RM-ANOVA*

Platelet Activation

Hypobaric/hypoxic (n=16) 

Platelet-specific protein

on cell surface

Myeloperoxidase

on cell surface

β2 integrin expression

on cell surface

CONCLUSIONS:
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