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Relationship between Heart Rate and Oxygen Uptake

at Different Thermal Environments

2 H & X
Yoshihumi Yasuda

The present experiment has been undertaken to examine the
effects of environmental temperature on relationship between
heart rate and oxygen uptake. The measurements of oxygen
uptake and heart rate were determined in six healthy male
" subjects during the maximal treadmill exercise conducted at
three different temperatures of 5, 18 and 35°C respectively
in a climatic chamber.

Although no statistical differences ‘are seen in maximum
oxygen uptake at the three different room temperatures, the
maximal heart rate was found significantly higher at 35°C
than at 5°C. It was also found that the mean slope of the
regression lines obtained from oxygen uptake and heart rate
- at these environmental temperatures were approximately the
same, and the three lines took increasingly a higher position
- according as the room temperature rises. It is thus suggested
~ from the experiment that the relationship between heart rate
and oxygen uptake during the exercise at different environ-
- mental temperatures may be varied remarkably by the change
of heart rate rather than that of oxygen uptake.
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RE - BEERLUI M. M 37 58.0 170_;0

FRE T B B

K .S 31 60.2 164.0

iblidstn SNl Y .o ¥ 30 62.5 | 170.6
K[UBEETIT -7 DB, ’ .- v .

H—ghEicgLeh e i T.K 23 | 70:0 | 1730

H 21 | 60.0 162.0
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H35°C, 18°CH & U 5°C 1K 61 3 & Wt ORARIIEIE (Vogmax) ,
HE 1 kg % 0 OBARIIEIE (Voymax /W) , B0 (HR max)
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Physiolosical parameters in maximal
Table 2. exercise at different room temperature

Temp.| Vor max | Vosmax/W | H'R max | ¥ max

Subjects | (°C) |( 1/min)|(ml/kg min)|(beats/min)|(1/min.)
35 3.11 53,3 182 108.99

M. M 18 3.27 56.4 180 104.77
5 3.17 54.4 174 95,72

35 3.14 52.3 189 101.27

K. S 18 3.18 53.0 187 100. 11
5 3.28 53.8 182 101.83

35 3.13 50.5 187 103.04

Y. ¥ 18 | 3.37 53.9 184 ~ 95.14
5 3.32 53.3 1717 98.60

35 4,02 57.4 195 131.16

T . K 18 4,44 63.9 193 134.84
5 3.89 55.6 192 113.56

35 3.95 65.3 199 109.67

S . H 18 3.53 59.1 200 96.89
5 3.49 59.5 196 101.66

35 3.67 51.1 199 98,39

T .S 18 3.86 61.0° 198 89.96
5 4,03 63.3 196 100.59

— 142 —



DS & B RFEER O BIR

20

(Uiw siesq) alel  jaesy

See 2
R
Ay
*<n ~
P
-
°
=
o
s r =
o z
T ow
B
«
)
R
x 12
-
o
s
w o

Exercise time {min.)

— 143 —



THD, FID3 &4, FBRBETORAMRBIENEEEAMIKOZE
EFEHOETRLESDTH 5. ‘

K2« 3TRLELS I, BREBERE & OABIGET REOHMN &I
BIFESIICHEIINL TV A, BEROENICXDEFHHOBRIENEL
HADHERIZRL - Tk, 3T8bb, BMEEPENE 5 Z20BBRELCEL
T 5°CHAhD 2 KB HANTEE 4~ 5 BENERER L 2DIC L,
5°C IC B 2ESUMEEIE, 35°C DRFICHA~ TIPS % IBNETH -
Foo (3D

Fig. 3
501
40
30 'Y e .
S ’I
] /
z o Bk
£ o 48y
< 4 8 5%
~ @
g ‘0 t Yof
= . T .
2 0 TR 6 Do RN T - ) T T %
3
o590 r -
§
[=d
>
X
<
4“0 P
o Pa
-4
)
. ,"/
10 7
20}
-5
--18%
st
Lo[ S
o TP 6 do VR ST R T W P ST R

Exercise time (mn.)

— 144 —



DM E BB R OB R

Average difference in heart rate and oxygen uptake
Table 3. between cold and hot or comfortable room temperature

M.M[K.S[Y.Y]|T.K[S.H|T . S| Mean
Vor 5c»35¢ -7.6| -11.2| ~-7.9} -2.0} +2.9| -4.2} -5.0

L 5c+18% -8.1] -8.6{ -6.9| -1.1| +1.9| -2.3| -4.2
5%»35¢ +5,2 | +2.9 | +7.1] +5.3| +4.2] +6.0| +5.1

2 |H'RIGoi98% | -2.4] +1.6 | =1.1| +1.6 | +10.0] -0.9| +1.5
Vo 5¢»35% -1.9] -4.3| -5.7| +3.3}{+13.2] -8.9]| -0.,7

3| max| s%s18% +3.2| -=3.0] +1.5)0+14.11 +1.1] -4.2] +2.1
4| HR 5¢»35t +4.6 +3.8 +5.7 +1.6 +1.5 +1.5| +3.1
max{ 5¢c» 18t +3.4) +2,7| +4.0] +0.5 | +2.01 +1.0| +2.3

Heart rate { beats./min)

B 35°C, 18°C BXU S CuBW 28 KBEERE OV L 1
RERENEN 3.4010.43£ /5, 3.4720.40£./5> BLUF3.484+0.33
L/5%3ED, BEROBENMCIAFELZRBRD SN EL>ke —7,

wf

Relationship between heart rate and oxygen
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