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A Study to Reliability of Peak Blood Lactate After
Supramaximal Exercise
- As an Index of Lactic and Alactic Work Capacity -
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Abstract

The reliability of peak blood lactate as an index of anaerobic work capacity was tested
by exhaustive treadmill runs of 30s (15 subjects) and 60s (21 subjects), divided into
untrained , trained and well-trained groups.

Significant correlation was found between total work and peak blood lactate after 60s
(PBL(60s)) in the untrained (r=0.80, p<0.05, n=8) and trained (r=0.89, p<0.05, n=8)
groups, but there was no significant correlation in well-trained subjects (r=-0.03, p>0.05,
n=5).Unexpectedly, the peak blood lactate after the 30-s exercise (PBL(30s)) correlated
mversely to the total work in each of the three groups (untrained:r=-0.68, p<0.06, n=10;
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trained:r=-0.70, p<0.05, n=10; well-trained:r=-0.97, p<0.01, n=5).

PBL(30s) of well-trained subjects was also inversely related to alactic oxygen debt
(r=-0.97, p<0.01, n=5). Furthermore, PBL(30s) divided by total work was inversely related
to both the total work and 100m sprint time in all 15 subjects (r=-0.67 p<0.001, n=25;
r=0.66, p<0.01, n=15).

Based on these results, PBL(30s) seems to be an index of alactic work capacity.
PBL{(30s)/total work seems to be a more accurate index for alactic work capacity for any

subjects irrespective of training level.
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o]213t #5 o|Lix|(adenosine triphosphate:ATP) X FA o] ALAEEA Tl G A
oz et AAT EFo| o]FAXE AAA & Oxidative phosphory lation 3%
& Ealed, w2 A7k A= $-%.¢ phosphagen system glycolysis#}A & FAL=
5o 2y A E FFT

oF 12709 3 FzAE o2& 5 d¥ AR = F2 FAL T
i 2EET FYZYAse AFAAEL Al FAZ &z AdE
wolZoizigte}. 1 A% dehte FHAEES] Sk $EF dofrtn HE
Dale], o] F A5 Weld o= 745-4 A ollA 2 gk (Margaria etal. 1933)

o] A BRSO AaEE Farde] & bt (Karlsson, 1971)

olglgt At ZAE Fol, B ﬁ?x}":— | 9717, s2Atdd ol2E 5% YFAAA
QA7 A7k FAAeEsHe ANERA AEES Sde 712 A3 ch(Bang 1936, Ikai
1969, Volkov 1961)

selr n|gkaixte] 185 A olzx Ed=d F sj% PBL3 Edc=gFqe] 3
ese 2] 100m,200m400mFH A 47ke] A#FAL 2Ege e ﬂ%q.(Funtsuka,
1986) oot )2 Ohkuwa et al.(1984)2 Tebeizlzh 400mE3eE &% PBLE 189
JFF R Fedo] gt ok
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Ho F5F 85 £4 HolA Az A A7

A& ATk 2 olf= ATPY CP2HH 2 dux] T358S 71a Alate] €3 $akae)
AiAer A 402 r ¥ 58 Uy %17] ““'r‘°]E]-(Margar1a et al. 1933)

et 2dTe 54 dEs AR g2 < WA $EF EHAH RN
B 5o gl e A ekt 314
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2 A7 dAls A1 Kdlg 2199 Jagd@aisl dFe] i) Hxlse & 4
AT ue} 32Foe b]--r]"*D}.(Table 1)

Nzt 8o AHAEE Ao $A Hag 29 Ar|Hel AAFHL A kx| u

AARSZ A B2 892 AYAE oo Sele ¥ AL DA o 1o

2 s
HRADELE 5 SAMFER )5S A 598 Fadolsir).
EE A¥AELS AYEAF AgAYt g dad gz
2k & 23 AY Fdded AYERL 2 2L A PSS 4
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Tablel. 2+ 7122 Al#=] E4

ou n age height weight

srote ) (cm) (kg)
1. B)ged A dusbay) 8 20.1+0.2 165.3+1.5 60.7+3.5
2. Az A4 8 21.3+0.3 168.1+3.1 65.2+2.3
3. Az SA ) 5 25.2+0.3 170.2+2.7 67.5+2.7

2. HAFER}

AYD 2199 AYakel 5% PBLA 2524019 BAE Wrl9s Edqsmeass)
dagch NP4 Aol B4 F 2087 e Y FAL AW FA oA o
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AoNA 5ml AP ES A A A=A

AYgxe 2do $lelA 120-140m/ming] &%, 55 AAlelA 582 4dE stk
a2 Fo] AN 427 FAL Ak 223 WA 1¥EAEE 240m/min, 5
Aate] sdeold Achol AL AL HiEdA 7t @S} o 185 H2addd ]2
Z Aot}

EdEnE o] Fo] HUASo] 153 FAL AT HIY A FAPEL AAWRE

% o]% 3,5,7,9,10,11,13,15% ] 7 5mle] Hel& A sleich.(Fujitsuka et al. 1982)
%?Tr’:}%? & Hoholst et al (1959).8] Eayeog A3t

Margaria et al (1963).8] A= Eo| 23 F&F%] ojzich

A A ES(heart late)S F4171, £571, H87] B¢ AgsHA FA s

A¥2) $%5o|F PBL(peak blood lactate)?} -5 AAAAE v 2387 984 59
o ToAAESE 7 30s(2), 180s, 3005, 480sFat Aol 0|2 EA=BF YL sk
ededsse) Aas AAREAE od dRc). HaAdd ol2e 21 o3 Ak

1. 30s%3 : 320-350m - min’, 7-8%
2. 180s%#) : 190-310m - min”, 5=

3. 300s%3) : 160-240m - min’, 5%
4. 480s33) : 150-230m - min’, 5%

o2 AYere AY1s} 2t

30sH]| ~E A AbxAl H 2L Saito} Fujitsuka (1981)] whyell et 27132719 30s2F
7] 23 0% =7ld 24 Adsidck 7 HFAL A Ads e AadAFA
gk wpg el o8 A=A

YO)=Ctae+ae™® Y& £Fo] BUF 3279 ofd AgHpelx e Aot 7]
3 ae™s ae'E 27 AT vl A vebdth

a3 u§Ake] AbA R A S aykeolth.(lkegami et al. 1980, Katch et al. 1972)

fc

A%3) 51 wkedzte} 5 o] waizlst PBL(30s)30& &%5F2 PBL# F&53e 43
HAE Ar19s 308&Fe Arhstsict ?a’°4 Adxo g Hasr) 3ANLEDL A
o] a5 HRARN=H)E AFE AT TRaUE A o2 AFEE
AP Fdstct

A g4y Ag2el Ase WY 157 YRS 100mFPALS SH s 345 87
Aol Fae & 579 nlxkiztEe] 100mF-3P A7+ vl 2ok
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FAFAE daso) Aol FEA Abol] Aolrt 2udsioint.
ARUA 543 AYART FYAE BE SANA o8 AL
599199 A &o] Asigic

0. A+Axn

1. 60s E&¥ PBL

2198 APatgol 25 Aztela] 2o o]2s|nxe] HFATIL
64.3+ 6.7(SD)se|c}. Figl-e PBL(60s)9} %-$53pAto]e] Alubutn 2 Boj &),
A9} BAALS 2E FYAEM0=21)] B Ao|c).
EE AYAE (r=0.59, p<0.05, n=21)7} 8] u] kel x}(r=0.08, p<0.05, n=8)
8% o] Fad2Hr=0.89, p<0.05, n=8)o| W&+3+ PBL(60s)o} T Tl Fad AlnaA)
vhebyte)
Tt TRAAHE(r=-0.03, p>0.05, n=5)cll A & FollE = AlzaA ) vehubA] odgket.
PBI(60s) <} %-&-%af(keal)e] HFe
Bl & At2-§-12.0021.78(SD)mmol - 17, 0.404+0.05%(SD)keal - kg:!
A} 1§-13.78+1.25(SD)mmol - 17, 0.443+0.035(SD)keal - kg:
LFA2F-14..74+1.25(SD)mmol - 17, 0.475+£0.055(SD)keal - kgo] 1
Figlell e} gjc).

187

@ : Heda (r=080 p<0.05 n=8) X

17 O: 2d& (r=089, p<0.05 n=8)

.| X 2e¥# (r=-003 p<005 n=5)
~ '8 Y : 521 1868X X o&'
TS F r o059 L=
E 005 o '
S 14 P<M
g n =21
~ 13
— ! D [ ] ~ .
a. 13 [ ]

10 hd

9 ®

c2 o cz c:s Cs 043 cs B

£¢% 8 (Keal - kg

Figl. PBL(60s)2} &-8-%-ake] 314
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2. 3 A HUix|et 2SXISAIZIRS A

SAZFE 8% §4 AojAs} 5949 aARAAA 2455,
1 g WEsArAAe) M} Fig2ol veht gk
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HzAe7tA e A2 (min)
Fig2. seixte] 30, 60, 180, 300, 480x ¥<t H2Aeh7A A&
$%5¥2] PBL
Y.S, T.Y., MY.8] PBLS £EA7te] %3} vige] 37} 180s&%F ol A 34 /(16.54mmol
- 1%:19.45mmol - 1:12.70mmol - 1)el 2ate] o1F s zagch HAPASMI KTE
180S<E6|4 PBL(17.00mmol - 17 14.75mmol - 1)7} Hialal 7Mgtrle st 159
PBL(max)(PBL¢] # v} 2))[17.66mmol - 17 :14.75mmol - 17} 247} 38089} 480sell 4 LeiZith.
671 PBL(max)et &¢-S#zte]l 4u@As dehiA asky, 80s#5e AT o=
A7ke] oMol PBLY Z&Eawel A@ABAR vehdx] Witk 2358 30sF
(PBL(30s)o] & 844747} 2$53Hr=-0.94, p<0.05, n=5)3 #Ae] glck= A &
v) §-ct.(Fig3B)
Fig3Ae} 3CE AbzAl#2K(1)3} PBL(30s), PBL(30s)7 ulf-4k Atw-Ale] #AE RoiETH
PBL(30s)= —E— l B4 AR R A(r=0.97, p<0.0l, n=5)¢t A4AWAZ} AN TEF
A A gee 4R3A7 dao
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6 (A) r=-4.5x+18.3  (B)Y=—503x+262' - (C)Y=—4.1x+229
” r=-0.89 r=—09%4 r=-—097
p¢0.05 p<0.02 S p<001

P B L (mnol-1'Y

L I 4 1 i

1.0 20 025 03 035 20 25 30 35
TEF VL HAF (O F3EFF Kal-kg™)  H§4 a4 A% (0

Fig3. PBL(SOS)E} thaA % %F(A):PBL(30S)2} %-¢&%-2H(B):PBL(30s)2} H]f-4F At
FAHO)S A

3.HITHAXIL CHREXI] PBL(30s)

MR AR} shedatol A 219 WA BlAES] HFAM|AE 28.4+4.3SD)ssich Figd=
MlkRiZbe} SRRt gel PBL30s)S £53%e] BAE ReiEd. =¥ 599 poex 24HE-9
delet=e Z¥stm giek Z7te] wddalel dex 2 ge L5 %9 PBLB30s)S 9%
&2 FA U (3] H 2r=-0.68, p<0.05, n=10: & 2kr=-0.07, p<0.05, n=10)

Bl @A (r=—068, p<0.05 n=10) 1 O *FH, @ F%
22 r @@= (r=—0.70, p<0.05, n=10) A-?-%-‘* ATER
DEER(r=—097, p<0.01, n=5) :

LS \ o

A
4 - A A
Q l »ﬁ\_« ~X
8 A

P B L (mnol-1"Y

010 0.20 030 040
&5 %F (Keal - kg™)

Figd. 7t 15-2] PBL(30s)2} 5] A

AT} Fol Z2AHE dlojetel 9-& PBL(30s)] HFe HiEzle}l AR 2z
11.194+3.21(SD)mmol - 15} 11.82+2.52(SD)mmeol - 170) 9]} ashizle]l PF PBI(30S)e
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1247+ 187(DS) mmol - 17 olgltt HFA Apeld] FAItAQ Aol ek LRAA
3 FPBL(30S)& 12.47+1.87(SD)mmol - 1"93c}.

Al PFESEF L 027240.035(SD)keal - kg'o 2 1A Fauldwate] FFFE
E33& 0.157+0.018(SD)kea - kg'Kealo 2 7b4 okeh. wazie] FFEE5%E 0241+
0.020(SD)Kca - kg'o]ich.

4 PBL(30s)E2S&n FHAIZIY| 2

olRe 2850 e i PBLBOsE FAtA: €558l A3 AR2AM FE8¥AE HAE
st} 7 A7} Figse} Figbelth 7+ #¥ae] PBLBOsyE:+5%& 2533 WA il
o} @=-067, p<0.00l, n=25)ci$7] AlZTeld 5% YA zzhe] 100mFYAL
PBL(30syE-2-E a3 AnaAlzh 3141th.(r=0.66, p<0.01, n=15)

160
oo Y=134—360X
140 r =—067, p<0001
n=25

P B L (mnol-1'kecal’ - kg) P

Gos ©i o015 02 025 03 G35 O
$2%5% (Kal kg™

Figs.PBL(30s)/%-&- 5% mmol - 1" Keal - Kg'3-& 53¢ 3]



Hol EFF9] ¥F A AN A=Eq) AY A7

Y=1149X—9367

“w 130T r =0.66 p<0.01

= n=15 .
L

3

2 100

B [ ]
5 [ 3]

£

E 6o . . ca
- ) °

@ <0 //.o

(=W

10 i2 14 1‘5
100m F8412H(s)

Fig6. PBL(30sY3-$-5%3} 100m A1 7k3ke] 2
|\

1.24844 2ESSHQ XE2MO PBL(60s)

PBL(60s)2 2E o YAte] 353} £9E A7} A (=059, p<0.05, n=21) 7 2
o dAAEe LR gde F719chFigl)els AN A R oA PBLE0s)7} ZAFALS
o4 dE 8% ARt € 5 ULS AN} u]E PBLB0s)o] v|taizte} chaizp
25(r=0.89, p<0.05, n=8: r=0.89, p<0.05, n=8)2] &3} A7} A8, etz A5
% PBL(60s)S} 25239 43348 224 gdch ol PBLO0s)7} motaizte] S4bs £
Y ¢ AX2AE 2ALFL Tyt

Ohkuwa et al.(1984)2 400mF-3) ¥ PBL& et Fate] F3) X703} @471 goky Bnagle
v, A FA AN E ARRAL A 2 o] Q7oA FA2|F2} KT.(12.01mmol -
1")5} S.M.(15.77mmol - 1')] PBL(60s}& M2 2 fol7} itk

el e e] F Abte] $-5%L A9 2tk

(8.M.:0.456: K.T:0.461keal - kg-1)AA 2 3} 7 $-9] o]2|§ 2= 293 & B} 9ok

TEF ERAALAE (VT8 RAR YE(Tesch et al. 1981) (2HH A¥(Tesch
1980) (3)fr4te] &4A-#-F(LDH:lactate dehydrogenase), (Sjodin 1976) (4)$-%%9] 3537
(Fujitsuka et al. 1980) (5)¥1™1q19] 7=}l X7k o)) odske wricly dajd gl 7
D)3 & 542 A4 822 ZAHo2lchKomi et al. 1972) 21} o]2jd S4L A
AEAn 2 FHA 4 o8 M 55 gl

Al Eo dAFAE FAZY LDHY FE& Z/HAyE ube, A7 &%

flo
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o F 7

Aatslel 259 2AS Uxe 8]|$S Z7HX 7 ch(Jacobs. Kaise 1980, Komi et al 1977,
Sjodin 1976) &A1 ENA AL T.YS} Y.S& 100mSAF4ISe] 5, o2 M.YE 400m
d4 ) KT.3 SME &7z A4(5000met 10000m)o] ).
5 742hE 5dol4t AQlAl FRzZeawds welgit o]t Fa o o] i mda
A5 7A7be) TARAE, EARUE, LDHE 5 A3 Aol7t e 2ok t97] of add
Az FNA T PBL60s)9} F-2-5%2 A4AA7 Aot
o] AMHd-& wmdRizte] PBL(60s)o] 5o Fogt FH olf7t ALY ojzigt el
HEYL-E Al A7

g 7 gEg e AL AL £5Bmin)d PBL(max)E &4 917 w&eldh
(Fig3) Z3ivt 4329 Zae ol 7H5AE A3 A7l

2. 54 2ESHe XIEZM2| PBL(30s)

ol §AE a2 EA A PBL(30s)S 3533 HA 7 9lc).(FigdB)

(r=-0.97, p<0.01, n=5)1e} 4] °o}&2 w|DHAze} HHAATFAMNE 22 HA3AE 22T U
A AU EHE ARBAYL F 2FA 2EEUS (W]D[2kr=-0.68, p<0.05, n=10 :
S&EAr=-0.07, p<0.05, n=10) Att7} 32F2 HAE 2FPLSu = FHET AABAZ} debt
c}.(Figh)

olgidt Aze |7t oke T ob MEHA Ystet. o] ARTAE 305259 AuiAE 7]

Ao Pz oA a2t {4k AiE 7‘13}’\]71—% ot A1 ghe}

PBL30s)= frAHE &+5534& 7H #d=ke + +E5E S vastedd #83 A%
7} A= 2} 28y PBL(E0s)s}= dizAog, PBL(30S)“ g $E=He A Ay
RS Par $E55HE Atk AERZA ALY & gk 30s&5F HF PBLe] obd %
| &57% = we} F7hghc}(p<0.05)

o]& A7 PBL(30syE-$-EKmmol.1'keal'kg')o] Faka $E5H] Azg A%/
T 9dEE HEE o] AxE 16%e ZE AYAEY FF%FFH A=A (Figh)

t$7] olF 24 H¥AS] 100mFP A7k Figbell A B5eo] PBL(30s)et #33] o] 9l
ot ol PBL(30syZ&5%e] AL #5649 AR F48 AR ANk

7]

Fota iRt 2ESH XE

id

°] &2 PBL(60s),PBL(30s), PBL0syZt7t 350l o& 79 Falx +554¢
gullesls Azte Bsgioh dubgez Ak, slg2atdge) o2 59 JduAe Axe &
Hlgle] FEEn FARAUA RS A% AL 258 ASAZ wet t=rh(Keul et
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Hd FE5F2] €5 4 AoiAY Ao A A7

al. 1972) AFDAA 219 9] Hyate] HPFAn|A7He 64.3+6.7(SD)sdch. 2 mstaingate)
PSL(60S)& PBL(max)e] 90%c]4tell 2t} o] PSL(6Os)o] £ AEE 723 glx|:=
VAT A FEeHolH Y2 T A TE5HY AR § UALS AN

Dawson et al.(1978) & ©A|7}, & 554 T892 289 Feoldl ALI(CP)A
28 Adelrt. o] AMIL FAL 2F5H, F o] TFAM ZHEEL AT A A
Al (phosphagen)o] H& = doixic).

EAFE U9 TaaAe £rE UMz 2HiE AL ooz X %
PBLe] £A2 41, ndz@dxlagels PBLEB0s)E B4 Ab4 R 3 (Figd; r=-0.94, p<0.02,
n=5)e} o] gislet. ubdel| PBLB0s)9 55 AbaAHZFDAtelols AzaAs gldlc.
of HlAl AN $FF 4ulsEle ETATAY oo ulEld AL A} (Piiper
and Spiller. 1970)

AU w2 Aefe] o2t BE A7) HFL 28.7+11.1(SD)selslrh.

ol Eavhile] Be AFE ¥F 49 AL FHoZE UL $EL T & e A
o REHoE of ATE A £F5YS AELA PBLEGYEEER] LEUR 4

Fglol oI Al AE PBL(30s) &H3He Al A &heh.

V. A

rhu

HHETF ME O 39T S dAeR, o 302 Y 6024 FHRNHAA Eden A
5 A3t EFF YFHAANAPBLOAM Y vl AL SE5HI0LS B e HEY
o oF 60 FollM maAeedztA F5A wdate HAATY SEFE FE 4k
(PBL60s))= F25% g ARaAE Jebiln.

(r=0.80, p<0.05, n=8 : r=0.89, p<0.05, n=8)

a2, AR fod AdRAZE JehdA] okgke) (0=-0.03, p>0.05, n=5)

o 30% FellA a2 ol7tA] T5F FE/4A YA (PBLB0s)E 37 25 TWe}
SARRE Fabe] ABIAE vhehilet

(¥l =& 2hr=-0.68, p<0.05, n=10 : @3 x}:r=-0.70, p<0.05, n=10 : TFadz}:r=-0.97, p<0.01,
n=>5)

tsd zRAxe] PBLB0SE, Ml 444 AarAgst fo8 #ae) 4anAes dehe
™ (r=-0.07,p<0.01, n=5) FFll4 2g PBI(30s) (PBL(30s)(PBL(30yTW): thai ol
HAGe] TWE 100m AFA 23 AARAS Jebhyoh(r=-0.07, p<0.001, n=25 :
r=0.66, p<0.01, n=15)

°] 59 Aztelr], PBL(30s): v]f+4HAd, PBL(6Os)E A £55H 4719 A Eetz A7
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