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~Aerobic and Anaerobic Threshold Determined with the Time-history
- Curve of Oxygen and Carbon Dioxide Fraction_al
- Concentration in Expired Gas during Exercise

Kihachi IsaIil and Nobuko ISHII '

_ In the present paper, the authors dealt with a determmed method of an aerobic threshold_
(Aer. T) and an anaerobic threshold (An. T). Although other determined method for Aer.
T and An. T based on the lactate level in blood was already reported by Kinderman, W.

et al. (1979), the authors could not observe (1980), in our results the general tendency as

they descrived. '
The present determining method for Aer. T and An. T was obtained by compa.rmg

the time-historical expired gas volumes with a pair of curves of oxygen fractional concen-
trations (Fro,) and carbon dioxide one (FECOz) analyzed on the expired gas every fifteen

second during exercise with a stepwised increase. Eight healthy male students, all aged
twenty-six, served as subjects who worked on a bicycle ergometer (60 rpm) with 2zero load
‘at first, gradually increasing by 0.25 KP every five minutes to exhaustion. Expired gas
was collected into a douglas bag every minute through a face-mask, and measured for the
last five-minute period of 30 minutes at rest and during exercise. Gas samples were
analyzed into Fgyo, and F gco, DY means of an electric gas analyzer. Time-historical Fgo,
- and Froo, were plotted on a chart with a computer on-line system. The obtained results
were represented by the discriminative three phases on the plots in both Fgo, and Fgeo,
with scattering of some range assuming fluctuation in a living- body. The trend of Fgq,
to time-historical plots was shown, in the first phase, a liner-decline to ‘milder work rate
increased, in the phase following a leveling off to moderate exercise, and a liner-incline to
severer intensity, on the other hand, the Fygo, showed the reverse in the incline and the
decline. The coordinate of the Aer. T was decided on the turning point from a first phase
to a second phase on a Fgo, plots, and on the turning point from a second phase to a third
one on a Fggp, plots for the An. T. . . | _ .
The results obtained with the present method were shown as follows:; to the Aer. T
determined, the corresponding magnitude percentages of ngmx showed a range of 27, 840,
6%, 19,4-30,49% of Vg max and 9,7-30,0% of HR, and to the An. T, showing 68, 1-89,5%
of Vo, maxs 52,3-75,3% 0f Vimer and 68,1-89,5% of HRpex.
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Table 1. Physical characteristics of the subjects
W
; Age Height Weight
maRjects (yrs.) (cm) (kg)
Y. M. 24 164.0 58.5
T:Ls 25 166.0 65.0
T. A. 26 166.0 55.0
T. H. 23 175.0 73.0
H. F. 20 174.0 67.0
K. K. 21 173.0 84.0
T. L. 25 173.0 70.0
K. S. 23 166 .2 62.0
Mean 23.4 169.6 66.9

5.0 1.9 4.2 8.6
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Fig. 1. Changes in Fgo, and Fyggp, during pro-

gressive exercise for subjoct T. L.
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Table 2. Absolute Voz, Vg and HR values corresponding to Aer. T and An. T

Voz |

Subjects (//min)
' Aer. T An. T
Y. M. 1.08 2.63
T.T. 1.29 270
T. A. 1.04 2.47
T. H. 1.16 2.49
H. F. 0.76 2.10
K. K. 1.05 2.76
T. I. 0.93 2.57
K. S. 0.97 2.31
Mean 1.04 2.50
S.D.

0.15 0.20
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DFRBRESA b &, Aer. T T 14~30 4, SFEHE T
1% 22 4y, #1LTC An. T TlX 51~62 4y, E#{E T 58
G THoTco

%212, Vo, Fr X0 HR sl & % L TR
L7cbDTHB, Aer. T BHEFIT TS Vo, 120.76~
1.29 //min, Vg (¥ 16.57~27.56 //min, # LC HR T
13 83~116 /> DESTR I NI —F, An. T &Dn
Tit Vo, TIX 2.10~2.76 //min, Vg Ti% 49.26~
60.96 //min, %+ LC HR Ti% 159~183 /5 OHEifH T
Hotre '

Lo L h, chbDREIRZHEEE D Vo, max
Vemax & LT HRpox DKEBEWLLSTERL-TLBD
TINHLDE%Y B T 57D HIE TH Db LTk
i

RINDTETNTH Do £7, Aer. T @oWTh bk,
%Vo,max Tl 27.8~40.6%, % Vemax TIiT 19.4~
30.4%, LT %HRp,x Tik 13.6~36.0% D& T
BHotzo =77, An. T X %Vo,mex T 73.6~84.9%,
%VEmex TIX 52.3~75.3%, #1LT %HRn.x Tik
68.1~89.5% DEHIR INIC, THHDEERND,
BRILBL 25 EiE, %$HRn,y THEAZIN KE
W kb, Aer. T 2205 An. T ~0OBFTEIAME AL L -
TRIRDHDTEDPHERERIND, iz, BRVAY v 7D

Vs HR
(//min) ' (beats/min)
Aer. T An. T Aer. T An. T
21.61 -~ 51.31 95 163
27 .56 60 .96 116 165
22.74 H6.25 33 159
23.96 54.25 87 - 155
16.57 49.26 97 183
22 .57 64 .00 90 177
20.86 59.28 96 175
21.10 53.00 104 183
22.10 56.03 96 170

2.90 4.73 10 10
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Table 3. Relative VO : VE and HR values corresponding to Aer. T and An. T

. %V()gmax
- Subjects -

Aer. T An. T

Y.M 30.5 74.3
T.T 40.6 34.9
T. A. 33.7 79.9
T. H. 31.8 63.2
H.F 27 .8 76.9
K. K 30.9 1.2
T L 28.8 79.6
K. S. 30.9 73.6
Mean 31.9 Y7 .5
5.2

S.D. 3.9
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-
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D% 8 ADFHETHRSD &, Aer. T TRE LT 32%
Vo, maxr 24% VEmess 21%HRmax <5 b, An. T Tl&
35 X7 T7%Vo, maxs 61% Ve max B LT 82%HRmax &

7256
Aer. T & An. T 0RIFD % Vo

9 max

oW,

Skinner ¢ McLellan® (%, Aer. T TIX 40~60%

vOgmaxr An. T TIX GSNQO%VOQmax ¢C$5 &$§£§

T b, T, Davis 7oH? i, Shvbiuss Aer. T &
L2 AT L LTEDH, PV K3 kA walke-
running %477 - ek AT 23559 59% Vo, max CHEDR
F5 L EEHELTWD, Likchi»T, AREROER,
- Wb 0E L st 5 & Aer. T 133ES/D 3o

Aer. T : 10 An. T oEFEM LWL IE, FLEIEA
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ﬁzb‘éll)’lz)’lg)o :@xf‘&%%t{i VE (F
B S B TH Bo b IUREHE DI X RS
W TelTTH

2Bl B Bk CHIEM O Fro, & Hi
Ho -

EANEE Y CEHEFNELT5RNTH

EOo’ VE)_l 7531;)

DLk, ﬁﬂi}ﬁ;'ﬂi EE D Fro, PFDJZU\ Fgco, D

{8 o] DI
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