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The Comparisons of Blood Lactate Concentration and Removal Rate after Aerobic
and Anaerobic Maximal Exercise
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PURPOSE: This study examined blood lactate concentration and removal rate after aerobic and anaerobic maximal exercise test in sed-
entary middle-age women.

METHODS: Ten sedentary middle-age women (aged 52.7 +3.3 years) were performed after aerobic (Aero group) and anaerobic maxi-
mal exercise (Anaero group) test, VO.max test and Wingate test, by cross-over repeated design with biweekly. The blood was collected
from cardinal veins at before and immediately after test for measurement of lactate and lactate dehydrogenase (LDH). And it was also
collected from fingertip at before, immediately after and then recovery 5, 10, 15, 30 minutes after each maximal test. Lactate removal
rate (%) were calculated by bellow formulas: ={1-[(Lactate at 30 minutes. after test-Resting lactate)/Increased lactate]} x 100.

RESULTS: The blood lactate concentration from fingertip after both maximal test significantly increased immediately after test (»<.001
respectively), and maintained until recovery of 30 minutes. after test (p <.01, p<.001 respectively) in spite of there were no significant
differences between both Aero and Anaero group. There were also no significant differences between both test groups in blood maxi-
mum lactate (p=.090) and increased lactate concentration (p=.058). No significant differences were also observed between the two
groups in lactate removal rate (p>.05). There are positive correlationship among muscle mass and blood maximum lactate and
increased lactate concentration (p<.01).

CONCLUSIONS: These results indicate that exercise was performed by anaerobic at end of test in VO.max test. Also suggested that the
greater muscle mass may induce the more lactate accumulation, thereby increasing lactate tolerance.

Key words: Aerobic, Anaerobic, Maximal exercise, Blood lactate, LDH

e obAJ) e ol et 217} AR Sl Aol
T} lactate shuttle theory S #3E3} Brooks et al. [5]9] 1 o]}

x
r

AF7H Ziklactate) & AT 25 SOl AdE 25 +5E 22U sREdo] ol Aol ther HalEHA 7]E] 3
Fafele vl A= G Yl el A% Kimetal. 219 - o] 27453 Qiek &, 2k w]25do] ofye} Al o] 4 aci-
£ Eolo] 2k 9 w22 b7 7 a3t BAR HIE  dosis) O RHE L ASE BESH BEEA[6)E, L] B
HA B2 AAEe] IREAR Qefiehal s At utholz ol = O] GAHRL AE78lolH, B B iR FEE 4 Sl o
o AL = D kS Hep e AAshd w2 glso] W] gy yx|oleal Basal JIrHIL B tolrba 2Eoll ot A8 24
© A2 SIS, AUt AAE e whaA dsly] ot 5 FER] she AlE AR AO101EAL glom, 5 2 2tk A7 2

Corresponding author: Dong-Ho Park Tel +82-32-860-8182 Fax +82-32-860-8188 E-mail dparkosu(@inha.ac.kr
Keywords R4tA, 24 Z|ThRE, 2& A4 LDH
Received 23 May 2017 Revised 29 May 2017 Accepted 28 Jun 2017

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is property cited.

Copyright © 2017 Korean Society of Exercise Physiology 239



Vol.26, No.4, November 2017: 239-247

ES

FAQ] =5 oF ZAL = é\?ﬂ](monocarboxvlate transporters MCT)
P s Sick. weh
of KHO}Oq A F7HA -4 EHolgh= QIA]oA] Hlof

1
559 e ERDEES

U

S, 24k A1 AL R 95 F 31

Gabgel A AAE B2 E

(pyruvate)o| AAFg=A & A(lactate dehydrogenase, LDH) 2] 282
50}04 ATt ik 0 = Kol K] U AL 7} 2AE A1 A

T = 208 o) =7 2718, ZA 4= MCT [12), LDH
4 e (13] @ 220 Ak} LEl[14] S we @olo] o)a) #-Sg) of
A A % ZAk el 0,52 mmol/L o] X9k, A3 & FAlofl = 20
mmol/L 012 2 5RITH15]. QP Alofli= At of|A] tiAk=
2 2oL ol 8o 2L o] QK Aol Alzkely] 417

g v EEseobt g 48T thatet e S %aﬂ% e
Ao mA GAJol SJafjA] dato] =7 ol Q1% g
of) 20| AAIE| T QJeHl6]. ot 7at FARLA %%OM iEﬂ
9] 53} Zro] Zh2 AlZtel| W of|U A7t B e 9ol 25

ofAfe] H‘;MZ* =5 7<}1\_].' A/de] S7HE A7), EFC 2 HlE o]

Y o
5%
3 L5
e
FO\-N,_E
Okﬂls‘ﬂ
Sgal
=L oo 32
l_mﬂ‘on:iglo
o H °F =
w =B
i TN
fr oo ki I
_G,?é—&oim%
FE;&E&
IO_V.l-molb
rlo !
Mo =
UL
M oox
2 o N-l‘i
AU T
ﬂrﬂﬂﬁﬁm
4r M
& on
o

oot
o
rir
Y
1A
ofN o
[am
s
ox,
o
=
o
o
fru
ol
2
offl
ne

o

B on, o
M oXx
i1
>~

oX

by o

= g g2
>
9‘_1:
50
)
N
_“ﬁ’,
<
K
o
B
o
5
!
&

5512} Wingate ]/\Eoﬂ o5k H
2ol el BAE EF
_‘?L

tol 4k Heh &

Mo

H ol

|

of
-

B T

%
oft
1=}
2
bS
)
)
o Mo
lo
=
=
oY
i
ofs
R
g oox o= A

b
i)
Mo
offl
=2
=
gl
ek
ofy
ol
2
4
>
-3
30
2
o)
1o
_>|4_1‘
o
il
WL
== o
ol
rir
pou)
o

il
>
ok
=2
i
2
i
M
o
—%
rir
i
iA
[T
2

240 | Chang-SunkKim,etal. «

Comparisons of Blood Lactate after Aerobic and Anaerobic Maximal Exercise

t
>

offt o
i1kad
juic)
=
N 32 oo > ot o

% 48-590(B 9 527:3.34) 1092 FA9l Agsieic
312 cross-over repeated designo]] 25}, F-ARN F 250
32510] Sfh UL VOmax) BAE S} BALLA
© & Wingate HIAEE 15Y 7|7H 711 % 23] AAs}
o] A Aol A Defetne] Aol dhet 774

9 i, AelEA1e) -5 5ol cfetel AA1s) A
o 17 A1 e A & el mAste] A1 A
AJ(InBody 620, Biospace, Korea) 5-2] A14|4 EA4S =43t
A2 R0] VOymax HIAE S} FLARAA] F o259 2 Wingate
HAES AASIE 1579 ol 1IRF A 5 @3} | FUH HIAES 5
Ak o] ofsto] MRS 04%714 Aot A& 7
4 BE SASES S, Bk o

>~

*""f“;ﬂio

A
wx o U
oo o f

N

1L
)
ok
ne

=

o
B

o
ul
ol
1=

flL

475 o] 22 Aol A Aol E2eE 7 3087}
QS 215} LA AR ol Q1 Aresting) BoHE ARahsich
6 ml). 71 F 2129 A LF HAES S5t HAE FE AF

Table 1. The characteristics of the subjects

Variables (n=10) Mean+SD
Anthropometric characteristics
Age (yr) 52.70+3.30
Height (cm) 155.09+3.57
Weight (kg) 59.18+4.90
BMI (kg/m?) 2465+2.25
Body composition
TFM (kg) 19.89+3.97
%FM (%) 33.39+4.65
TMM (kg) 37.10£2.62
SMM (kg) 22.01+293
FFM (kg) 39.29+£2.76
Aerobic index from VO,max test
VOmax (mL/kg/min) 34.29+4.10
HRmax (beat/min) 169.30+£10.80
Running time (sec) 419.00+48.62
VE (L/min) 68.16+8.74
METs (score) 9.80+1.17
Anaerobic index from Wingate test
Total work (kpm) 668.96+85.25
Total work (kpm/kg) 11.36+0.99
Mean power (watt) 221.52+26.82
Mean power (watt/kg) 3.77+0.35
Peak power (watt) 262.12+41.53
Peak power (watt/kg) 444+044
Fatigue index (%) 25.10£9.17

Values are mean = SD.

BMI, body mass index; TFM, total fat mass; %FM, % fat mass; TMM, total
muscle mass; SMM, skeletal muscle mass; FFM, fat free mass; VO.max,
maximal oxygen consumption; HRmax, maximum heart rate; VE, minute
ventilation; METs, metabolic equivalents.
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Table 2. The comparison of fingertip lactate concentration after each maximal test between aerobic and anaerobic group

Recovery times (min)

Grou re source F (p)
P P 0 5 15 30 ©
Aero 0.94+0.15 5.40+0.45 5.23+0.49° 440+041* 3924037  2.69+0.25* G 041 (.843)
T 32.09(.001)
Anaero 0.98+0.13 447+0.22° 5.06+026°¢  4.85+0.38° 402+031°¢  2.85+0.16°% GXT 2451 (.174)

Mean=SD. Aerobic maximal test was performed by VO.max test and anaerobic maximal test was performed by Wingate test.

Aero, aerobic maximal test group; Anaero, anaerobic maximal test group.

3p<.001 vs. pre VO,max test; ®p<.001 vs. pre Wingate test; p<.001 vs. 0 minute after VO,max test; ®p<.05 vs. 0 minute after Wingate test; °p<.01 vs. 5 min-

utes after Wingate test.
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%3p<.001, ¥p<.01 vs. pre VO,max test; ®°p<.001, *®p<.01 vs. pre Wingate

test; “p<.001 vs. 0 minute after VO.max test; 9p<.05 vs. 0 minute after

Wingate test, **p<.001, *p<.01 vs. 5 minutes after Wingate test.
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Table 3. The comparisons of vein and fingertip lactate index between aerobic and anaerobic group

Group
Variables t p
Aero Anaero

Drawing blood from Vein (n=10)
Resting lactate (mmol/L) 0.65+0.13 0.94+0.21 -2.567 .030
Maximum lactate (mmol/L) 6.88+1.96 573+1.24 1.897 090
Increased lactate (mmol/L) 6.23+1.99 479+1.23 2.163 058
Resting LDH (U/L) 197.6+21.5 207.2+27.3 -1.244 245
Maximum LDH (U/L) 207.6+19.6 231.0+383 -1.460 178

Drawing blood from fingertip (n=10)
Resting lactate (mmol/L) 0.94+0.51 1.01+044 -194 851
Maximum lactate (mmol/L) 5.64+1.62 540+0.89 619 551
Increased lactate (mmol/L) 470+1.45 4.38+0.88 904 .389
Lactate at recovery 30 min (mmol/L) 2.69+0.85 2931048 -528 610
Lactate removal rate (%) 63.16+16.13 56.47+£13.82 .891 .398

Values are mean+SD.

Aero, aerobic maximal test group; Anaero, anaerobic maximal test group; LDH, Lactate dehydrogenase.
Increased lactate volume and lactate removal rate (%) were calculated by bellow formulas:

Increased lactate volume (mmol/L) =Maximum lactate - Resting lactate

Lactate removal rate (%) ={1-[(Lactate at 30 minutes after test-Resting lactate)/Increased lactate]} x 100.

Table 4. The comparison of lactate index in draw point between vein and fingertip (n=20)

Draw point
Variables t p
Vein (n=20) Fingertip (n=20)
Resting lactate (mmol/L) 0.79+0.23 0.96+0.44 -1.488 153
Maximum lactate (mmol/L) 6.23+1.63 547+1.22 3.446 .003

Values are mean = SD.
Aero, aerobic maximal test group; Anaero, anaerobic maximal test group.
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Table 5. The relationship among lactate index from both vein and fingertip, body composition, aerobic and anaerobic capacity index

Vein Fingertip
Lactate removal rate
Max. lactate Inc. lactate Max. lactate Inc. lactate
Body composition
BW 051 067 A75 296 .686*
T™MM 336 322 .660* .580 A07
SMM 512 523 618 .668* 148
FFM 358 343 677* 596 392
TFM -186 -156 115 -049 574
%FM -302 -270 -147 -264 376
BMI -251 -224 095 -.048 584
Aerobic index from VO,max test
VO:max 729*% .700* 403 535 -610
HRmax .661* .668* .748* .783* .040
Running time .839%* .853** J72%* 824 =171
VE 351 377 310 210 160
METs 730* 701* 404 536 -610
Anaerobic index from Wingate test
Total work 253 .266 024 273 -211
Total work/BW 470 363 157 515 -525
Mean power 510 549 259 416 -011
Mean power/BW 784%* 722% 472 .666* -.201
Peak power 245 313 -.003 167 .003
Peak power/BW 493 489 115 374 -176
Fatigue index -129 -062 -328 -176 .003

Max. lactate, maximal lactate concentration; Inc. lactate, increased lactate concentration; BW, Body weight; TMM, total muscle mass; SMM, skeletal muscle
mass; FFM, fat free mass; TFM, total fat mass; %FM, % fat mass; BMI, body mass index; VO.max, maximal oxygen consumption; HRmax, maximum heart
rate; VE, minute ventilation; METs, metabolic equivalents.

**p<.01;*p<.05.
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