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Abstract
The influence of blood hemoglobin concentration (Hb) on
the reduction in aerobic capacity during acute exposure to
hypoxia was investigated in eleven healthy male athletes of
the Royal Thai Air Force (R.T.A.F.).Their ages and Hb ranged
from 20-29 years and 12.1-14.9 g/dl,respectively. According
to their Hb, the subjects were divided 1into two groups:
control and anemia. For the subjects whose Hb equal or more
than 14 g/d]l were defined as the control and those who had
Hb level 1less than 14 g/dl were stood for the anemia. Each
subject performed an incremental exercise test until
exhaustion on a bicycle ergometer at both normoxia and
hypoxia. Hypoxia was induced by inspiration of 14.5 %0,
with N, balance (equivalent to an altitude of approximately
10,000 feet).The maximum rate of O, consumption (VO max’) and
anaerobic threshold (AT) of each subject were determined.
The results showed that despite the differance in Hb , the
normoxic VO _max and the VO, at AT of the two groups of

subjects were similar. It was also found that for all



subjects at normoxia the VO_max was 1independent on Hb
aﬁd was significantly decreased at hypoxia. The reduction in
VOo_max at hypoxia from that at normoxia (4 VO_max) was
directly correlated with the normoxic VO_max but was
inversély correlated with Hb. That is, at any Hb, the higher
in normoxic VO_max the greater A VO_max occurred, and at any
normoxic VO_max , the lower in Hb the greater LVO_max was
observed. Hence, the athletes with high normoxic VO_max and
low Hb exhibited considerably high AVO_max. Percent arterial
oxygen saturation (Sa0_), heart rate (HR) and minute
ventilation (V_) at rest and during exercise were also
determined.Blood lactate was measured before and immediately
after the exercise test. Sa0, was found to be decreased from
normoxic values both at rest and during maximal exercise at
hypoxia. The effect of hypoxia on the exercise-induced
decrease 1in Sa0, was more pronouced in athletes who
exhibited high AVO_max compared to those with low AVO_max
and also in the high AVO_max athletes with low Hb than
those with normal Hb. Only in the anemic athletes, maximal
exercise heart rate (HR__ ) at hypoxia was lower than the
normoxic value.It was also found that subject who exhibited

great reduction in HR_ at hypoxia showed high AVO_ max

while such therelationship was not appeared in the non-
anemic athletes. Under hypoxic condition, the decline in
postexercise blood lactate was correspoded to the reduction
in maximal work load;however,the former values in the anemia

was higher than the control even though the hypoxic maximal

work load was similar between the two subject groups. During
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incremental exercise, V. at the point where VO _max was
achieved in both subject groups under normoxia were not
changed by hypoxic exposure. Similar to VO_max change, the
level of VO, at AT expressed in term of mwrl/kg/min was
markedly decreased by hypoxia in athletes who possessed high
VO, at AT.The decrease was correlated with the lowering in
in Sa0,. Under both environmental conditions, comparison
between the anemic and the control athletes showed no effect
of Hb on the AT and its related parameters such as Sa0,, O,
pulse, V_ ,and work load. Only HR at the AT showed lower
in the anemia than the control under hypoxia. The results of
this study indicated that: 1) aerobic capacity determined
by VO_max and VO_, at AT, was decreased at hypoxia in
proportion to its normoxic levels; 2) the reduction in the
aerobic capacity was attributed to the decreased Sa0_; 3)
low Hb in the anemic athletes could magnify OAVO_max but not
AVO, at AT during acute hypoxic exposure indicated that,under
hypoxic condition, the anemia exerted deterioration on Vo,
during maximal exercise but not submaximal exercise at the
level of AT; 4) no effect of anemiaon VO, at any level of
exercise 1intensity could be found under normoxic condition;
5) the exact mechanisms responsible for the more marked
reduction in VO_,max at hypoxia in the anemia than the
control were unknown.However, possible contributing factors
for this might be those which caused lowering in arterial 0,
transport.. These might include the low Hb, the reduction in

o x

CaO, and HR__ .





