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Kinetics of Blood Lactate During Incremental Exercise in Heat Condition
Tomonori CHIBA*, Hiroaki ISHII** and Tokuro YANO***

Summary

The purpose of the present study was to examine the blood lactate (La) kinetics
during incremental exercise and recovery in heat condition. Ten male subjects (age;
19.8+0.9yrs, height; 172.9%3.2cm, body mass; 67.5+4.8kg, %Fat; 10.0%0.9%)
performed an incremental exercise test (20watts'min ') on two different conditions: an
ambient temperature of 20C and 50% relative humidity (control; CON) and 40C and 50%
relative humidity (heat trial; HT). Trials were conducted within a week in random order.
Oxygen consumption (VO:) at submaximal intensities during incremental exercise was
higher in HT compared with CON (p<0.05). No difference in ventilatory threshold was
observed between HT and CON. These results suggest that anaerobic metabolism at
submaximal intensities during incremental exercise may be unchanged by HT. In contrast,
exercise in HT resulted in a higher La above approximately Smmol-1 ' and a significant
difference in La was observed at 240watts compared with CON(p<0.05). La at
exhaustion was higher in HT compared with CON (8.5+1.4mmol-1™" vs 6.9+1. 5mmol-1
-1, p<0.05) but lower peak value of La in HT during recovery was observed compared
with CON (8.8+1.5mmol*1 " vs 9.9%1.5mmol-17}, p<0.05). In addition, La peak in HT
appeared earlier during recovery than that in CON (2.3%2.7min vs 7.1+2.4min, p<
0.05). It is suggested from these results that higher level in La observed during
incremental exercise in HT may be due to increase of La transfer from active muscle to
blood.
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BEEELUETTA2bDEZZO6NE. Lizho
T, BIRFMT TOEE)TIIILEEZ MEIME~T A
RPIIBESIEL T ENEE L, UL, M
B 2B EESG T TEIRSMT & b 88m>2»
HHVIIEAL RSB0 LS RENRS Y, —
EDFERIBELNT VRN,

2T, AEBRTIX, BiRFHTBLUERTIC
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MEX B %o 7z, ZEIEBMEIZIE Bonferroni @
REE AV, TRTOREIZB W TRERAE EK
#1355 %Ak & L7z, MEMLIEIZIL SPSS ver.10.0
for Macintosh % F\> 7z,
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TIHEFAIC LR L7, ENEO i E D58
A%, BIEHO Trec IZIRFER], EB)5R M E T
HEELZXEERPROLN, FiRTEERT CIIE
HABEERTIEVHO N ol AELKAE
TERDFR & 7z 72 AT E O — TTEL & D 77857
WMBLUOEERBRELBI o/, TOKE,
B 7 BLUTI0GTIEBERTTARICEMEZRL
7o, EEERICEgR SN Y- ISR T TEEIC
<, iR FTiRI0AEBICB Vv THEINS H IS
¥ — 7 EDBE ST,

B. .L30¥, WMAE, BREENEE

HR 3% (HRrest), e 0% (HRmax) &
LIZHBRTICHNESETTEEIISWERRL, &
s X OCEEHICB VT HIRERER I ERE
FHOHN, BRTTHEIIE 7. WiRT EEE
TICBIT S VE 3 LERS L ORER L b ICHEED

Table 1 Parameters at rest, incremental exercise and recovery
in control trial (CON) and heat trial (HT). Values are
means SD; n =10 subjects. *Significantly different
from CON values, P <0.05.

CON HT
Body Mass pre 67.5+4.8 67.7x4.6
(kg) post 67.2+4.8 67.1x4.5
Akg) 0.3+0.1 0.7+0.2*
Trec rest 37.00x0.25 37.05+0.29
©) exhaustion 37.34=0.32 37.51x0.36
peak 37.76x0. 37 38.34+0.43*
WRmax (watt) 312+47 288+36.9*
HRrest (bpm) 62+12 77+11
HRmax (bpm) 189+9 196+7*
VEmax (I-min™") 148+23 141+20"
VO.max (I'min™") 3.26=0.45 3.26+0.41
VO.VT ('min™") 1.82+0.38 1.81x0.37
La rest 0.8+0.1 0.8x0.2
(mmol-17%) exhaustion 6.9+1.5 8.5x1.4*
peak 9.9+1.5 8.8x1.5%
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Fig. 2 Comparison of oxygen consumption at
submaximal intensities during incremental
exercise in CON and HT. #main effect
between CON and HT, P <0.05. n =10
subjects.

Fig. 1 Comparison of ventilation at submaximal
intensities during incremental exercise in
CON and HT. #main effect between CON
and HT, P <0.05. n =10 subjects.
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Fig. 3 Kinetics of blood lactate concentration at submaximal intensities during
incremental exercise and the recovery in CON and HT. “significantly
different from CON values at given work rate or recovery time, P <0.05.
# main effect between CON and HT, P <0.05. n =10 subjects except for
280 watts.

AR S 7zAs, EEH LR BRI ER) R
B b NERT CAEI S, -7 (Fig 1), LA
L, VEmax %R T CTHEIMRMEL /R L7z (Table
.

Fig. 2ICili B ARMKOR K TAIZBIT S
VO:DENHE % IR L 72, VOAIRHEEE D & BT E D
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40watt BED VOl IIAEHE O § 2 e @
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DN o7z, FKEZ, VOmax IZIZERT &
BETOBICAEELRZIIRD SN H o7z (Table
1).
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Fig. 3l ATAMT B L CREH O+ HLERO
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SWMEISE L 72708, 280watt TOWSETHES N
2 F—=F 5 DR THolz, FDI2D, F—FD
AT I213240watt T TOT— 5 & L7z, KHEEF
7 5240watt |2 B A AP ALBRICITEE R KEEH
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BREERL. ThO5DF— 7 2 W TS ELER
TBETo7-ER, 240watt TRERTICETEHR
TCTHHABPAEEIIE P -7, BHRBEEHZOML
FABRE FRETICERGETCTCRERRARN
(WRmax) 2%0.92f5 L2 b LT, BIRTT
1.23fE L EEICE - 72 (Table 1). —7, BEEH]
DOmMP B D EELXEMEANREO LN, FET
CEHBETCIIRELL28EL2RL, BETTIE105E
THEIEME R L7z, EERICES - Lk
DE—ZEITFRT TARISBET DL 13MET
Hotz. 512, BRTCRI0GEENANTE 3 5
HUBIZE — 7 MO NZDIR L, BiRT T
5 ZAEH NEERIE SN, ZOFHERMIL,
HIRT (7.1+2.4min) (ZHNERET (2.3+2. Tmin)
THEICR S -7 ErBigE sz,

X (1) L2 MPABOELIIERT, SRT
EDIZEDLOTRIFTH o7 (r=0.937-0.998). =
OEMPICETVRDOENAHEKaldFERT
(0.560+0.142) &&IRT (0.535+0.133) THER
ERBFDONL o —FH, BREDIETFEERT
(0. 00825+0. 00135) 2 _EET (0. 00917+
0.00158) THEIZKE L, AWEVLHEKRT 5121¢
WIIHFLBIZFER T ICHRBRT CLAT A LA
RS N7z, Fig. 412 3 ZOWBREORK T AMH
IZBHIMPFLER & BB (1) Tl
BB A R L7, R BRI b
FLEEDSH 5 mmol -1 MHEA S EHE LI, SR T
TLEETAERFALNT, T OEBIIHEERE10S
8 ZTHEERICALN, D2 BIEWIRESEEFT
ERARLNL DTz,

V. £E

RKEFFE L D, VOUIHERT L HRTOMEMHL D
(240watt BRICEERI BN O RSV EIE Sz, $72,
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B ~OBERBRPETL b o EE2RL
TWh, 612, VI PWGEHT TEIFRD bk
MolzZ &, Bk T ESRICBIT 5 RED
FRPE F CIIILBBAER ML T iRWnwZ &R LT
W3, AE, FRTICEERT T VoMM L 7
DL, WRER CHEBEMEOREIZ L ) WK
TLAHTHA).
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ThbEeTnE, MHABEY—-27ELHERT TLEE
ThHEEZ NS, S, WEHEFD WRmax 258 7%
AOTHMICIIEBETE 2D, BET Tk
WRmax 756 I <, FMICE -7 ES FEIZK
WREREMADL TS &, BIRT TId VT DU FLERA B
ASEEAN L 72 W] BEME XV, B3, Saunders et al”?
IHERBOREBETH LTIV T+ AT+
)5 —F¥ LY BB AKEEERIL, 70% VOmax
T 5 M & v ) R AR O EB) P X =R
DEBRY*Z T2V EEREL . 51T,
Febbraio® i& 1. T 5 K T 1 B IF 0 5 AUHE 1R 35 %
K$54&M4EELTO.5CLEOFEBERO LA * $5
LTS, 40, B ESHEMNEIZ70% VOmax
PEORREE o -BEBIE, TXTOHEBEIZB W
T4-67DEHTH Y, BHEHREPLEFEBEL T
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1B & A ABRABHE M HE ClE 2 W L 2R L

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sports Physi ol ogy

TREA - LAY - REFEED

15.0 4

10.0 1

5.0

Blood lactate(mmol+17")

0.0

15.0 -

10.0 4

5.0 -

Blood lactate(mmol*1"")

0.0

15.0 -

10.0 -

5.0

Blood lactate(mmol+17")

0.0 r r y . . : . !
0 100 200 300 400
Work rate (watt)

Fig. 4 Relationship between blood lactate concentration and work rate in CON
and HT on three subjects (sub1, sub5, sub7).
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WCHER L7z, AR CTHWZ L) BB RO Y- 7 lNBIRENS, L2 >T, SRT Tl
BB CIE, MAREEY — 7 EIESEEORS HABRO Y — 7 EHNZITEFRBERICBE I N
BICBEINGY, I, BuEikRcidslEEss Zlid, el s TEABROBENEL Lo Tw
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NELBE L TWeOIlE L EZONS, £
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BWERE O M LR & B & BE Bl L 72
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FEEBEIIWTND 2-5mmol-l 'OEHFETH - 7.
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e 5% 61, SiRTEEHICITER T IS
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EEISREAE K & B &GRS TSN S
WK DBENT B DT, BB OKGATF~ER
ENBWREMEIE RV, Lo T, HikF CORMH
JE BB E 1 S FRIE B < M ML A O Ml A R I
WADOKRGBEDEZOND., 2721, TORIIE
WO ERE & BIHEMT 555, MEOAREITERE
TTEWOILTORREER EFICHTLLNWT
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