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Effect of a difference in hypoxic exposure duration on plasma ammonia concentrations
during maximal exercise in hypoxia

Takahide KATO, Atsuko TSUKANAKA, Motoi YAMANE,
Nobuo MATSUI and Mitsuo KOSAKA

Abstract

The purpose of this study was to investigate the effect of a difference in hypoxic exposure duration be-
fore exercise on maximum plasma ammonia concentrations at maximal exercise in hypoxia. On three oc-
casions, seven healthy male subjects performed an incremental exhaustive exercise on a cycle ergometer;
1) Inhaling 12% O, from 60min before exercise to 10 min after exercise (HP60); 2) inspiring 12% O from
10 min before exercise to 10 min after exercise (HP10); and 3) Inhaling air (MAX). Arterialized blood was
drawn from a superficial arm vein. Arterial Oy saturation (SaQy), blood gas, plasma lactate, and plasma am-
monia were determined. SaO; before exercise was lower in HP60 than that in HP10 (P <0.001). Blood pH
before exercise was lower in HP60 than that in MAX (P <0.05). Maximum plasma lactate concentrations
were the same levels in all three tests. Maximum plasma ammonia concentration in HP60 was lower than
that in MAX (P <0.01), while that in HP10 did not differ from that in MAX. From these results we suggest
that a longer duration of hypoxic exposure before exercise may have resulted in a lower Sa0O; and a
stronger respiratory alkalosis, maximum ammonia concentration which has lead a lower at maximal ex-

ercise in hypoxia.
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Fig. 1 Maximum Plasma Ammonia Concentrations due to Maximal Exercise. ** Significant difference
between HP60 and MAX (P<0.01)
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Fig. 2 Maximum Plasma Lactate Concentrations due to Maximal Exercise.
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Table1 Changes in SaO: due to incremental exhaustive exercise under normoxia (MAX) and under
hypoxia (HP60 and HP10).

HP60 HP10 MAX
Pre-exercise 76.7+£5.3*%**888§ 84,142, 7*%* 97.6+0.8
Sa02(%) -
Exhaustion 67.9L6.7*** 71.3+£8.3%** 9.0x1.0

Values are means=+SD for 7 subjects in each group.
*** Different from MAX, P < 0.001.
§ § § Different from HP10, P < 0.001.

Table 2 Changes in blood gas parameters due to incremental exhaustive exercise under normoxia
(MAX) and under hypoxia (HP60 and HP10).

HP60 HP10 MAX
Blood pH’ Pre-exercise 7.415+0.023* 7.407+0.023 7.388+0. 023
* Minimum value 7.227+0.048* 7.209%0. 057 7.162+0.061
Blood HCOs Pre-exercise 22.6x1.6 22.3%+0.6 22.2+2.26
(mM) Minimum value 11.6+1.5*8 9.9£+1.5 9.8+1.3

Values are means = SD for 7 subjects in each group.
*Different from MAX, P < 0.05.
§ Different from HP10, P < 0.05.
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Fig. 3 Minimum Base Excess Values due to Maximal Exercise. * Significant difference between HP60

and MAX (P<0.05)
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