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by
Hiroyoshi Kobayashi*, Toyoki Kugimiya*,
Mitsumasa Miyashita®™ and Yoshiteru Muto
* Faculty of Medicine, University of Tokyo
* Faculty of Education, University of Tokyo

ABSTRACT

Responses towards breath-hold exercise repeated on bicycle ergometer
were studied. Interval exercise with continuous breathing, inspiratory
breath-holding or expiratory breath-holding was investigated in six young
males. In breath-holding exercise PaO, decreased and PaCO, increased
significantly with no difference in heart rate between breath-holding and
continuous breathing. Oxygen removal increased with inspiratory breath-
holding and mean arterial pressure increased with expiratory breath-hold-
ing compared with others. pH became higher with repeating exercise and
this response is apparent in breath-holding. Decreases of base excess of
extracellular fluid and increases of blood lactic acid concentration were ob-
served, however no significant difference was recognized between those
three types of breathing.
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1 3 5 7 9 10
Item Breathing
’ R E E R E R E R E
e _fﬂl Ht Continuous 30.4) 27.1 41.9) 33. ) 43.3) 33'5) 43.5) 3?.3} 45.2) 36.2 )
VE Inspi. Holding | 16.8 ) 31.0 20.3}) 41.6 ) 21.8 25.1) 25.1 46.4) 22.7) 44.8 )
(! /min) Expi. Holding | 19.8 28.0 25.1 45.0 25.0 50.1 26.0 51.2 25.0 51.5
ﬁfi'ﬁ_":“:ﬁtﬂﬁ Continuous 1.01) 1.36 1 77) 1.64 1.84) 1.71) 1.82 1.35} 1.92) 1.77)
Vo, Inspi. Holding | 0.65 1.82 1 14) 2.31 1.18 ) 2.36 1.43 2.42 1.30 ) 2.37 )
({ /min) Expi. Holding | 0.70 1.67 1.29 2.20 1.25 2.32 1.31 2.47 1.24 2.38
[ THa T Continuous 3.32 5.12 4.26) 5.01) 4.37} 5.16 4.22] 5.00) '4.31) 4.96)
Ogzrem. Inspi. Holding | 3.39 5.89 5.54 5.55) 5.49} 5.33)) 5.68) 5‘25) 5‘81)) 5.33)
(%) Expi. Holding | 3.58 6.00 5.19 4.93 5.09 4.67 5.00 4,88 4.94 4.73
RS 1 -4 Continuous 130 120 134 129 135 131 141 137 145 138 144
HR Inspi. Holding | 132 123 138 133 145 138 149 140 151 144 153
(beats/min) Expi. Holding | 137 126 139 137 148 143 152 147 152 148 155
2 IR E Continuous | o8 ) 108 88 112 99 108 ) 9% 117 95 109 )
MAP Inspi. Holding 99 116 ) 106 120 ) ) 103 119 ) 99 115 ) 105 124 ))
(mm Hg) Expi. Holding | 114 98 136 107 138 113 138 115 147 113 145
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1 3 . 5 7 9 10
Item Breathing
E R E R E R E R E R E
il B i 186 5 57 T Continuous 113.1 88.1 IO?.l) 100.9 107.6) 97.0 105,2) 98.6 103.7) 99.2 106.8)
Pao: Inspi. Holding 95.7JI 87.9 90.8) 100.6 88.3) 103.2) 8?.4) 11]4.5]| 85.6}) 101.6 81.4
(mm Hg) Expi. Holding 75.5/| 89.3 68.4°/| 104.3 68.17] 106.2 71.4 102.2] 67.1/] 102.9 64.3)
whAR A R N Continuous B6.6 95.7 96.6 96.5 95.8} 96.1) 96.6) 96.1 96.4] | 96.4 96.'.")
Sap, Inspi. Holding 95.0 | 95.6 515.5;| 96.5 95.1) 96.6) 95. l) 96.7 94.6)) 96.6 94.0))
(%) Expi. Holding 93.3 | 95.6 91.2 96.5 90.4 96.7 88.8 96.6 89.6 96.5 87.7
Rl R A 2 G Continuous 6.5\ 43.0 38.3} 42.7 37.?) 42.5 38. 1) 41.1 3?.3) 40,7 36.3)
Paco, Inspi. Holding 40.5 ) 43.4 45.7 43.5 46.1 42.1 45.6 41.6 45.1)) 41.6 45.9
(mm Hg) Expi. Holding 42.0/] 42.4 48.0 41.5 48.8 41.2 48.7 41.3 49.7 41.1 49.9
K # F§ # | Continuous 7.42)f 7.35 7.37) 7.33 ?‘3?) 7.32 7.36} 7.32 7.35) 7.33 7‘36}
Inspi. Holding 7.37 | 7.34 7.31] 7.32 7.30 7.32 7.30) 7.32 ?.30)) 7.31 7.29)
pH Expi. Holding 7.38 7.34 7.30 7.33 7.28 7.32 7.27 7.3 7.26 7.31 7.26
Wi O EEHEE Continuous -1.2 -1.5 -2.8 -3.3 -3.6 -3.8 -3.8 -4.0 -4.4 -4.0 -4.4
Ecf-BE Inspi. Holding -1.9 -2.1 -2.4 -3.1 -3.9 -3.4 -3.4 -4.3 -3.7 -4.7 -3.7
(mEq/!I) Expi. Holding -0.5 -2.2 -3.7 -2.9 -4.2 -4.2 -3.7 -4.7 -3.6 -5.1 -3.6
I A FL A iR Continuous 1.41 1.29 1.48 1.86 2.01 2.03
LA Inspi. Holding 1.20 1.62 2.03 2.19 2.06 2.10
(mmol /! ) E xpi. Holding 1.41 1.66 1.98 2.15 2.37 2.46
Kila XAt %% | Continuous 115.2) 109.9 110.1) 111.8) 111.3
Pao, Inspi. Holding | 106.7 102.7 103.4) 103.4 103.6)))
(mm Hg) Expi. Holding | 105.0 97.5) 100.0 101.4 99.8
SR At ;
AR o B Cos:ntmuou.s T 12.2 6.4 10.6 10.1
A-aDo, Inspi. Holding 6.8 13.3 9.0} 8.1 8,4)
(mm Hg) Expi. Holding 15.2 19.4 13.8 12.6 15.1
E ! Exercise R :Rest ):p<0.05 Inspi. Holding : WA {iifillFX Expi. Holding @ M-5{ IR
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