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RELATIONSHIP BETWEEN BLOOD LACTATE AND BLOOD OSMOLARITY
DURING HIGH INTENSITY EXERCISE IN HEAT

TEERD - GHHH - BHE D - REEK Y

Tomonori CHIBA, Hiroaki ISHII, Shinji TAKAHASHI and Tokuo YANO

Abstract

The purpose of the present study was to examine the relationship between blood lactate (La) and blood
osmolarity (Osm) during high intensity constant load exercise in heat. Seven male subjects (age; 20.7*=1.4
yrs, height; 174.1£4.9 c¢m, body mass; 68.1+4.3 kg, VO,max; 47.3%+5.8 m1~kg'1 -min’l) performed a
80%VO,max exercise for 10 min by using cycle ergometer on two different conditions: an ambient
temperature of 20°C and 50% relative humidity (control; CON) and 40°C and 50% relative humidity (heat
trial; HT). Trials were conducted within a week in random order. Forearm skin blood flow during exercise
were higher in HT compared with CON (£<0.05), however, no difference in oxygen consumption during
exercise was observed between HT and CON. These results suggest that blood flow to active muscles during
exercise may be unchanged by HT. In spite of the similar oxygen consumption, exercise in HT resulted in a
higher La at 3 min during exercise compared with CON (6.0+0.3 mmol-1" vs 5.0+ 0.6 mmol-1", P<0.05). In
contrast, Osm was unchanged in HT during exercise and recovery compared with CON. In addition, the
changes in Osm were highly correlated with the changes in total blood electrolytes (Na*, K* and Cl-)
including La~ (r=0.98, P<0.05). It is suggested from these results that the changes in Osm during exercise in
HT and CON may be controlled by the change in total blood electrolytes but not only the change in La~. The
reason for elevated La in HT at earlier time during exercise was unknown.
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Tablel. Comparison of body mass, VO, %VOzmax and blood lactate in
control (CON ) and heat trial (HT).
CON HT
Body mass pre 67.70 = 4.64 67.30 + 4.31
(kg) post 6745 + 4.64 66.56 + 4.33
Akg 025 0.06 0.74 = 0.18 *
vO2 (ml'min™) 2671+ 432 2657 + 467
%VO2max (%) 828+ 6.1 8.1+ 6.1
Blood lactate rest 1.01 + 0.25 091 + 0.27
(mmol-1") peak 9.61 + 1.51 9.96 + 1.13
Values are means =+ SD for 7 subjects. * : P<0.05.
ITI. #&#8
A GE ERESIUREDR B. HMRERE
KEOBEDS (Akg) BREBETICHBRTCIAE BERTY VO, 3ERT L RBETTZERETH 2671+
[ZHEIN L7z (Tablel), ERBIRIZESERFI L OEEHICHE 432 ml-min™, 2657+467 ml-min? L AELEZRDOLH
BRRZHEAPRD LN, BIEH3, 6 7BLT9 45 TiX Rhot, ERESARED VO, nbBEHEN-EED
BETCERECEEE R L, FELRETREMER EEREL, FET, BET TEh i 82. 8+6. 1% VO,uax,
KEMRPBDON, b, BEHMICIIERERRE 82.146. 1% VOmax Tl o7z (Tablel), VO, LiEENEE, [E]
ERDBRO b, EBR, BEHE BICEHETTHRICE HHE bR EBERZEERIIR® bhiah o7 (Fig. 2),
%R L (Fig. 1),
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Fig.1. Comparison of rectal temperature and forearm skin blood flow during rest, exercise
and recovery in CON and HT. Values are means + SD for 7 subjects. * : P<0.05.
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Fig.2. Comparison of oxygen consumption during rest, exercise and
recovery in CON and HT. Values are means + SD for 7 subjects.
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Fig.3. Comparison of blood osmolarity and blood lactate during rest, exercise and
recovery in CON and HT. Values are means + SD for 7 subjects. * : P<0.05.
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Table 2. Comparison of blood electrolytes during rest, exercise and recovery in CON and HT.

rest exs ex10 rec5 reclO

N CON 140.6 + 1.5 1444+ 08 1435+ 2.1 1398+ 1.5 139.5 + 0.8
a

HT 1407 + 1.4 1433+ 19 1426+ 18 1403+ 1.5 140.1 + 1.8
o CON 43+ 02 56+ 02 5.1+ 04 43 £02 44+ 02

HT 41+ 02 56+ 04 53+ 02 42+ 02 44+ 03
o CON 105.5+ 1.0 1107+ 1.4 1083+ 21 1050+ 13 1052 + 1.0

HT 106.7 + 1.4 1123+ 15 1112+ 10" 1082+13° 1085+ 12"

Values are means = SD for 7 subjects. * : P<0.05. unit: mEq - I”
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Fig.4. Relationship between Atotal electrolyte and A osmolarity
during exercise and recovery in CON and HT. Values are means for
7 subjects.
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