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An investigation into blood lactate concentration in 10,000 m
running and half marathon races of collegiate Ekiden runners

Inkwan HWANG, Dai UEDA, Kenji BEPPU, Takashi ISHII,
Masuhiko MIZUNO, Tamotsu YAMADA

Abstract: The purposes of the present study were to analyze the lap time and race record in actual
10,000 m run and half marathon races and blood lactate concentration (BLC) immediately after the races
aimed at eight collegiate long distance runners participated in Hakone-ekiden Race in the year of 2009,
and to investigate appropriate level of BLC in condition of more high-speed race in long distance
runners.

The obtained results were summarized as follows:

1. Average record of the race in 10,000 m run of all subjects was 29:32+24.

2. As to the BLC immediately after the race of 10,000 m run and the race record, the average of BLC
immediately after the race of all subjects was 11.11+1.61 mmol/L. The race record in the runner who
showed the lowest BLC; 8.41 mmol/L was 30:24. The race record in the runner who indicated the highest
BLC; 13.14 mmol/L was 29:07. The difference of BLC immediately after the race was 4.73 mmol/L with
the difference of the race record at 1:17.

3. Average record of the half marathon race in all subjects was 1:04:36+01:16.

4. As to the BLC immediately after the race of 10,000 m run and the race record, the average of BLC
immediately after the race of all subjects was 9.07+1.21 mmol/L. The race record in the runner who
showed the lowest BLC; 7.57 mmol/L was 1:07:12. The race record in the runner who indicated the
highest BLC; 11.26 mmol/L was 1:02:46. The difference of BLC immediately after the race was 3.69
mmol/L with the difference of the race record at 4:26.

5. As for the relationship between the race records and the BLC immediately after the races,
significantly negative relationships were indicated between the BLC immediately after the race and the
race records of 10,000 m run (r=0.878, p<0.01) and half marathon (r=0.857, p<0.01), respectively.

In conclusion, it was suggested that the improvement of high BLC-resistant ability to maintain high
speed with high BLC (over 9 mmol/L) would be demanded for even long distance runners with high
competitive level (especially, runners who have a specialty of 10,000 m run and Ekiden races).
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T o723 TD XD R EHHUEAETIE, HEHK
DI FLEIEE ORI EIZ X A FLEMERM (LT: Lactate
Threshold)® %2, & A A DHFIC X 5 a5k B AH
(VT: Ventilation Threshold)'” 7 & o MEFE 3 A 3£ RS
fii (AT: Anaerobic Threshold)' 7» & B i Dt E
RLEHREORELEZ LTV AL ZHALN
B8 %7 1T & OBLA (Onset of Blood Lactate
Accumulation)'” 1%, RHi#ET v F—0BEHEE) L
HHEOFENZ EAVRIRENTWAE S, L LZFDO—)
T, —T Y F—IZBWVTIZ LT % OBLA 7% & DIk
P TIERVwEL, TXRTOT Y F—IC#HAETH D
DTV ETHHERED A SN LY,

K%Y 51, BURT ¥ F — % WGP FLER IR E s
HEEIBIIG D S HEFF L T2 EWIRED S RN LA L
MG 2% M x LT-1, T OBFELMIC A3 5 8% LT-2
ELTC2D2DKRA, ¥ NaeRDTze TDOKRA ¥ N EFIH
LCLEMDO N ==V 7 %475 72558, EROELT
PREEDSHEII L, LT-1 KA ¥ F OFEYHET A E— FIZH
AR 83.2 F5/400 m 12 HER T 4R 1X 77.1 £6/400 m
ERMECE R L7z Lt L, MR cE s L
NVOEREET =28 5 BER D om e
BHA L o720121E, LT-1fHED A ¥ — FToEAT
M=oV VP EBPEETHLELTWDEY), $72,
I B, SiHe 0B 5 KB T R HE®RT 107
84 % R I R IR SRR I & TS AT SR B P o) ifn A L
TRl 2 PlloE U, BiRiit sk & o KR R IGR, LT,
OBLA, BXUIAHH Y 7 b = 712 & % =i
5 LLTP (Low Lactate Training Point) & HLTP (High
Lactate Training Point) %707 L720 £ ORR, 5
Flk & KRR IERE O M TIIAHBI TR SN 2o
=—5 T, wifEiékE LT, OBLA, LLTP, HLTP O\
FTIZOHBEERIRO S Nz E L, &51Z, HLTP
(FLEEE)E 6 mmol/L) 13 5000m L —AAE— K &3

Table 1.

F—HLTEBY, BHEENOREVETICN L T
OBLA L ) HLTP DS —AAE—RFKTO kL —
YIZOEE L THYTHLHELTND,

ERRoOWTFhomimE” collesktt i s L,
T4—=NVEFEFTAN W0Om by rEHV1IEY
MOETHEEE 800m & L, ETY A AOMEMICL S
WA ES)) 2 VW2 ET) Y S ThH Y, EfFAE —
eI EEEEDOFIICEZL4ErH 5 L Ebh
%o L2 L7%255,10,000m °N—7 <5V > (21,097
km) 7 & OSEBR OB C o i LRI EE o ) % 1l
H B iR & SR & o B % MeET L 7P ge s
3R E 4725 %,

Z 2 CARIgETIE, B LR B &5 KR
27 ' —0OW, 2009 FEFERRIRIC Y L7z 8 % k)
12 2008 4 BEIC B S 4172 10,000 m FE D BT L — A
RN=TFTI VLRI L BT v 75 4 4
LRGSR, SO M ILRIEE & OBRE S
L, RS v F—o X ) Eensiliom iz
BHABBELANVIZOWTHRET LI EZHNE L
72
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ZHM LT EBRFREEEES > F— DWW, 45 85 MR T4
MBAEREPUEBOE RS FIRBYE, 2009 4F) (2l
BL7:8%07 v F— %G Lz, B, BHEIC
1, HHETICER - eI T A ASEHEL, AN
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AT 545 008-GO1 5 ) o

Physical characteristics and best race time of subjects

Subjects Age (years) Height (cm) Weight (kg) Best race time (5,000m) ~ Best race time (10,000m)
A 20 173.0 55.0 1329" 29'08"
B 20 176.0 64.0 1413" 29'07"
C 21 170.0 56.0 14'28" 29'31"
D 21 170.0 57.0 14'36" 3025"
E 22 182.0 63.0 14'10" 30'08"
F 20 173.0 53.0 1427" 29'35"
G 22 174.0 56.0 14'14" 29'15"
H 22 165.0 53.0 1420" 29'22"
Mean 21.0 172.9 57.1 14'18" 29'32"
S.D. 0.9 5.0 4.2 011" 029"

Each value represents mean + S.D.
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Pt O FIRIFIC O W T A S &, 4EilbE 21.0+
0.9 7%, HEIX172.945.0cm, AL 57.1+4.2kg T
HY, EBEOBHEZICBITLXZ b A4 LAOFHIZD
WU 5,000 m JEAS 14 43 18 #+11 £, 10,000 m i 1%
29 43 32 #5429 B CTdH - 72 (Table 1),

B. L—XR% A LDEHAIE & U InHFLERIE

M AL E V2L, B2 Hid L — A B ORI
VEETdH > 720 10,000 m 7E1% 2008 49 H 27 HIZATH
7255 197 Il H ARRE R AR IFEMESH R I TS ©
L—ZAF A4 LEL—AKED 1,000mBDT v 7% A1 L
FEHHIL720 N—7<5 Y VIZDOWTIE, 2008 4E 8
24 HICBAME S Nz8E 27 [al ) v T~ 5V ¥ K&
THEWEMRED S5 kmBD Ty TIAL LEL—AF L L
ZEHIL, ThZEhmohizgy 794 ahbL—2A
A —F (sec/400 m) %KD 7z, I FLERIE BE D 73HT
WCHELRRMICE LTI, MAZEDICL—ARTE
% QDA EBICIEL Y RINET 72 BB, K
AToOMHPFUEAEICE L T, ka0 BMA
TR - ECHEMI L 72

BE2 S SN2 ME RN v €T — 20w
TRELEDIIY Y TUVEHIIEAL, 52179
FCHHBA L. RESNAT Y 7VidyH, i
P J O i B ) o %€ & T & % BIOSEN C-line (EKF-
diagnostic ) ZHWC3HOFHIEZERL, €0
P& M FLERR & L7z,

C. #stusd
MEOTRTIE, PHEALEFE TR, AEAER
FEIZ X Student D t R, KL —AD T v 75 AL 4,

[ES/8

L—2Z% 4 A EIMPFLERRE L OFRICOVWTE, ¥
7V OMBEBEREHTWERD G 5% K
(p<0.05) ZHEE L7

3. & R

Table 2 1%, &5 ¥ F—? 10,000 m 3£ L — A KD HE
Hitgkt 5=V 7 A —F (sec/d00m) BL UL —
AWBOMAPFLIBRELZRLIZSDTH 5,
EWME D 10,000 m EIZBIT B L — XD E SR
X, 2955 3224 TH ot T L—AKD T
VU THE AL BIIOWTARLE, HiY5000m OF
% A4 41% 69.75+1.15 #5/400 m, % > ® 5,000 m (&
71.75£1.98 #/400m T Y, FiEICHTHEDO T~
VT AN 2400 m DH R EALERL
(p<0.05)- 5,000 m #2525 &7 25 AR, %D
TV T YA LHBNEA R LIS, BATIWICAH
B EIIEO LN Lo e Ll Ed 10,000 m 4 B
L— ABBOMAPIIERE & L — AREIZOVWTAD
&, DV ILERME & 7R L 7238 T 2% 8.41 mmol/L T
L — AGLERAT30 45 24 B, Wb mVAMRMEE R L7z E
FT13.14mmol/L, L — Ait#kiz 29 37 %R L,
L — AR AEI1Z 15178 T L — R EH Ol LR R
JED#1X 4.73 mmol/L Th o720 B, LWHH 0¥
13 11.11£1.61 mmol/L TH - 72

Table3 13, £ F v F—DN—T7< 5V v L —AKED
BHGLERE Skm BED T Y= 75 4 A (/400 m) B
LV —AEBOMPABEREZRLEDDTH S,
MBI BIT B L — AD PR, 1R 45
36 B+l 16 B TH o7z, HHL—ADOT V=7
ZALNIIZOWTHADLE, AF—FH»55km T TOF

Table 2. Date of blood lactate concentration and race running speed (sec/400 m) at 10,000 m race

To 5.000 To the finish Blood lactate Blood lactate
. i 0 5,U0Um 0 the finis concentration concentration
Subjects Race time from the start from 5,001m (mmol/L) (mmol/L)
(10,000m) (sec/400m) (sec/400m) Rest condition Immediately after the race

A 29'08" 68" 71" 1.63 12.69

B 29'07" 69" 70" 1.93 13.14

C 29'31" 70" 71" 1.23 10.87

D 2925" 72" 73" 1.14 12.48

E 30'24" 69" 76" 1.87 8.41

F 29'47" 70" 72" 1.54 9.75

G 29'38" 70" 71" 1.65 10.53

H 2922" 70" 70" 0.96 11.02
Mean 29'32" 69"75 71"75* 1.49 11.11

S.D. 0'24" 1"15 1"98 0.35 1.61

Each value represents mean + S.D. (*: p<0.05 vs to 5,000 m from the start)
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Table 3. Date of blood lactate concentration and race running speed (sec/400 m) at half marathon race

Blood lactate Blood lactate
. Race time To 5km To 10km To 15km To the finish Concentration  Concentration
Subjects from the start ~ from 6km from 11km from 16km (mmol/L) (mmol/L)
(20km) (sec/400m) (sec/400m) (sec/400m) (sec/400m) Rest condition gfrtl;liﬁéaﬁzz
A 1:0429" 74" 73" 72" 73" 1.17 8.28
B 1:02'46" 71" 71" 70" 71" 1.94 11.26
C 1:07'12" 73" 76" 76" 78" 0.94 7.57
D 1:03'48" 71" 71" 71" 74" 143 10.11
E 1:04'53" 71" 73" 73" 76" 1.88 8.07
F 1:04'04" 71" 72" 73" 73" 1.19 9.62
G 1:0429" 71" 72" 73" 74" 1.71 8.88
H 1:05'09" 71" 73" 74" 76" 1.05 8.74
Mean 1:04'36" 71"63 72"63 72"75 74"37%* 141 9.07
S.D. 0:01'16" 1"'19 1"60 1"83 2"20 0.39 1.21

Each value represents mean + S.D. (++: p<0.01 vs to 5 km from the start)

Yo v=v 7y 4 a%71.63+1.19 /400 m, 6 km A
510km FTO¥H T V=V 7 A5 4 L1d 72,63+
1.60 #/400 m, 11 km 2> 5 15 km & 72.75+1.83 £/400
m, 16km 5 20km T THO5km DF¥HS > =7
7 4 2Z 74374220 /400 m TH Y, FHT =
7 A LFRADOS5km H S 15km FTO 5km FD
VT =y Ty A 2T 1/A0m E AR RS A LD
AL ED SN o 7225, WED5km IR D
S5kmCHRTST v =V 7% 4 A 38/400m & A&
REALER LT (p<0.01)0 N—T< TV VHHL — A
ERIZBTBMPILRRE L L — AFERITOVTHRS
L AW ELERE 2 R L 72 3# T 2% 7.57 mmol/L T
L — AGLERAT T IRER 7 53 12 8, i b S WAL 2 R L
72T T 1126 mmol/L, L — AGtEkid 1 KR 2 45 46

BaEmRL, L—ARE0EIT 45 20T, L—REH
DI A FLEE IR EE D713 3.69 mmol/L Tdh o 720 2B,
S OF1E 9.07+1.21 mmol/L TH - 726

Figure 1 (%, 10,000 m EHH L — A EHZR EN—T <
SV VB — AEBRIIBT A M IR R R L
LDTH5b,

W L — AEBOMPFLBREICONWTADS L,
10,000 m 7EHEH L — A T £ 0 1 35 1 o 7L R i R 1
11.11£1.61 mmol/L \ZH LT, N—=7< TV VHifi L —
A %o i 3L R R 1% 9.07£1.21 mmol/L &,
10,000 m EFEFE L — ABN—=T TV VEH L — R
WCHARTHBIZE WP AR E %2R L7z (p<0.05),

Figure 2 1%, %7 5+ —® 10,000 m B L P —7
TV UL — AR E L — A A O M FLER R

P<0.05
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Values are mean + S.D.
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Blood lactate concentration immediately after 10,000 m race and half marathon race.
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Fig. 2. Relationship between 10,000 m (A), half marathon (B) race time and blood lactate concentration.
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Fig. 3. Change of r score in correlation coefficient between the race time of each point in 10,000 m running race (A) and half
marathon race (B) and blood lactate concentration immediately after each race.
r=0.707 (p<0.05), r=0.834 (p<0.01)
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EOMBRREZ R L2 DTH 5o

B L — RELEkE L — RE KO M FLRIRE & OB
FRIZDOWTHS L, 10,000m & (=0.878, p<0.01) B
FUON=T7=5 Y UEiHL — A (1=0.857, p<0.01) & b
2, L= REHZOMAPFLIRIRE & OFICEERAOM
B BIER AT S 7z,

Figure 31, %7 ¥+ —® 10,000 m & N—=7< 7
VUYL= ARICIBITASEERA Vb (10,000m E :
2,000m i, N—T7%FV Y 5kmiF) DL—RF A4
LE L — AEZEOMAPFLIRRE & OMBREO r HO
HBRERLIZDDTH b,

10,000 m FEL — A TIE, WFROFESL ¥ bIBWT
bAHBEZAOHBMARDEED 5 (2,000 m: r=0.718
[p<0.05], 4,000 m: r=0.885 [p<0.01], 6,000 m: r=0.935
[p<0.01], 8,000 m: r=0.866 [p<0.01], 10,000 m: r=0.878
[p<0.01]), HTH 6,000 m KR8 b HIBRE D r
AEWE VIR SN (Fig. 3A). F72, HN—
TRTIV L —=RIIBWVTH 5km (1=0.603, N.S) I
M B <, 10 km (r=0.792, p<0.05) I§ 1, 15 km (r=0.861,
p<0.01) KERT, 20km (r=0.825, p<0.05) HfmidVg I
BV THHEZAOHMBRI RO LN, 1T 15
km 5 2iA% S HBIEREL D r HASE WV & v ) AR AR
b7z (Fig.3B)o

4. E

RFFEIE, —mKEREN#ES ~+— (10,000 m E®
NRANZ A LD2 5E) 8 %% W RICEBOHR L —
Z (10,000m #E, N—T7<IFV V) BOL— AR
FOL—ATDIT =7 %45 (sec/d00m) &, %
NZENOL — AR THEOMPILREE 2 H~X, B
W =BV TIONA A= FL—RIZH L7
FURIRE L VL, EORED D DOV TH
HTsrZLZHWELZLDTH S,

— IR R B T, FLERASTIIL A R ISR S
N, i pH OKF, 277 a—7 V@il Sz
BREDZEIZE ST, FOWETIHERZHT SN L
WEERTWBY, T2, IR ToOMEHE T,
USE BRI L CIlil P ZLERIR EE DR W1 T ERAT)
PEALTWDE L L, REHOED)ZFRTE 2Rk
JEED R L L, I FLER R E A 2~4 mmol/L £ T
D, AP CERSNBDLEETH L LT LD
LD L EOHRETH D & LTWBYY,

—, FLERIZEAE T A 3 0 IRAE CUNAR S B Bt
WBWTHEAESR, BRI HICER L, EEkiE
FFBEAZ LIV THEIC R S5 & v ) BRI D W CHibH)
Wb Ao TB Y, T SR ICHE %
A7z L=t — R TIE, ARSI UL
FARRIZE o TEAINLDOTIERL, HRERICES
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THAESNIE NV E VA TCA I THAL S5 D,
R L B EELRRHRETCHL L LTS,
¥ 7z, BERE TR ANE L SN 2 L I2E o C
ZFNCRAESTBEDOI Fa v ) 7 TOEBIEITTbh
Tk, L oYY VBESILEEFEEAND K &
BhHEMEINTVEY, &5, I baVYFYTH
1T NADH #3833, I bary F) 7oBLEICICX
DMl E CHM A EA L, NAD 210 th3 2 L
FLWwEL, SLBIEAEINAIREBEHL DL LD X
NTWw2", Spence 57 12& % &, fHlETH 7V a—
AMSDTY) =7V OERDOERIZIE, —EYLVE v
BBRAMERTHLER SN EHELTWE, Th
SOMRMENSEZ D &, FLBITH 2 5 EEEN T
ANF -G X B RBEDICT E RV EEF VIR
3, FBOEAPRBIEICEDY 2552 2 Licon
THEETLIRETHL LR DbNS,

SEAE DR Tk, FUEHE LB 2 & TR
DFEHRD—2 L ENDLH) 7 AT LRI &
WX BMIGHEDIRT 2 M2, BEMIEST 225N
LA HH Z LIOWTHIERINTWD, 72N
HY 12X, LB U 5 v 2 &3 2
N7-ZLiZL2b0ThY, EHKFOZ AL F— G
AREZRIRBNCKE S &, FIHICTFHB O 5752 IR OF)
HAHWAL, FIHLLTWHEORH s EEIhs e L
T, IBHETEL L V) 2 Eid, v w2 Fl
52 LI X0 EEFEO T R L X — b RE T & 0,
WHEMZ LI ETHIETHHEL TS, E5IC
TNEE S RS TIE, ~ 7 A LCGERRTIC
Na—ZAFERSEIUE, M7y a— ZBREOKT
A SN D 2 & E BRI, FLMBEIUC X > Tk
INI—=ADETHASNZE L, LB U
M LB EA S T Y, EOFLEAFIH SN D O THE
DRI S N THORIEIZRIRTH S L LT
%

PLEOWgEHE>Y b EZ L L, ZhETO
M OEE i34 T — VIES O &S R L
AR, FICEFOREREL — 213N Af A —
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Fo BV THEKRD OB CEFOWE, LR
BT L M o o L F— A e R L & L7
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BES v F— OB L E LIRS L A5
% A7EIIGED) [T ) Sjodin 512 X % &, OBLA
(BB O M FLER IR FEAY 4 mmol/L (Z3E L7z %
RILEER L L, L— REE R ONEE) R EE L [
EaE L, REHES Y F—0R@EF = FAE-F
ThbLWMEL TS, F72, vy V13, HigH )L
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T X — % — % v TR KRR F A 7 50 ml/kg/min
i O BRE % b G Wi B B R B I o I LR I B
DOEFH S LT Z2HMLTn5b, LA L, Fiok)
HINTTOWETIZ, TV VI F—%2uREL
TWB L DODOBHENICOWTATAL L, WRED
SEIGRLERDS 3 iR 6 PRI D T v =R E LTWw
%2R, mARBFENES AT 2 H
WREORHRE Z WL E LTEYY, 5 v F— 0k
B DS & LT B3R & ORFSEERE 13 RE
TOREF 25 ZU L TT o T IRz 5
N5,

=T, LR k) MEN IR L, EBhE
R B AR DO ETF A Sk 572 OBLA F 721
LT % &, it os RS >~ —12I3@EE T
X550 TIEARVEL, 5000m DRA T A LA 15
SHIBROLENEN OB VEFEIL L LTWw5H
B LHMMRICBIM L 2R T2 R E LT 558
MEDALNLEY LLads, 2hs o Tk
BRI ORVRTFERRICLTWS 00, EHET
O ha—ViZonWThDE, FEEEHVEREL — A
DT Y=y TAE—=FRIZH LN ==V KA, Vb
EREFLTWAIENDS, 74 —=IVFF AL (800m
Zl1ty bEL, BITY A L %NS S5 EAMNE
o, by FMEOKEIZ1, 10~12ty FERK)Y 2
HAWTBEY, ZOLNETIEL—AAE— FE%% A
Y— FIEOIM AP FLRIRE ZFHITE 5 2 L 2 B3
BONL—=V 7 RL VM EFRONLFINDD S L
Bbdh, EBOBF T 10,000 m B4 30 75 Hif4,
N=TFV T 1 RHEIR, TV rehb L 2k
MU EINA A= FERFRLETNER S 2nT L
L b, £oT, BERRDOBN-EHET > F—1
BIFBEBRD L — AHE TOMHILEE L~V 2 B
TENL, by T UNVEFOFRIIM LI & )RR
DERVHEEN L —= v 7R A Y P E2RETEDLLDE
EZbNb,

R FEDFERIZONVTHASL L, 10,000 m 4 L — ATH
% o I P FLER I 13 AR 0 P39 2% 11.11+1.61 mmol/
L &b o729 v F —778.41 mmol/L T d Hh o
729 v F—1Z13.14mmol/L TH Y, N—T7< TV VH
Bol P FLERREE T, FHAEAY 9.07+1.21 mmol/L,
DKo 72T ¥ F—A57.57 mmol/L Tl d o7z
F v F =13 11.26 mmol/L TH - 72, T 7=, EitoiH
AMBEE A R LD Y=y 78 L DOV THRD
L, 10,000 m 7# L — A TIEF 69 BH 5 71 /400 m
DR—=ATHY, N—73F VL —AZBVTITP
W71 855 74 /400 m DR— A Th o720 T DFEHR
&, BT RFEREERT RIS REIGE L
Wi A EE P o M LR 2 W E L, FLERSHT

[ES/8

V7 MY TIZE S EMEN S LLTP (Low Lactate
Training Point) & HLTP (High Lactate Training Point)
DHHT L7 E, HLTP (ZLEEREE 6 mmol/ L) 1& 5,000
mlL—ARAE = FEIZIF-HL, BHEEIORVET
W26 LCIZOBLA & W HLTP D /5L — A A — K |k
L=V 7ofEE LTHEHYTHLE LTS AH
57 OMFEREREXHTLIDOTH D, LELENS
—Ji T, FEBE®10,000m #E L — ABEHTIEAHS? A
RELTWAD HLTP (FLEZEE 6 mmol/L) % 5 mmol/
LUE N—7<%5Y L —AEHTIZ, 3mmol/L L
EbhEvIhABREZRL, ORI = 7F
A 21220V TH 10,000m EL —AFERLLT 5 L,
FIS? D738 /400 m R — AR T 69 B 5 71
/400 m X— 2 & LY #HNR— 2% IR L7,

B, AWFFEITHB T 10,000 m 7E L — AR I H 7L
BRESN—T TV Y L= AL D HFREICE P72
ZEIZonTIE, WEICZOERZRTIEIETE L
WS, 10,000m EDL —AAE — FHREN—TF Y~
DL — A AY — FIZHARTY 2 F/400 m FE8 D - 72
CENERTIE WAL SN S,

K TOEBOBER L — A DRk L — A HED
M FLER LR & O ICE E R B OM R DFED 5
N, 512, 10,000 m &L — ABIZ BT 5 2,000 m
DGV T IABRUN—TITI VL —ABD 5
kmBOS vy A NE, KL —ABEBOME
BRIEEE & OBIFRIZBWTN—=7<F Y VD 5km Hp
L, BTCOV—ARAL Y DT =0 T84 0L
L — A EFHOIMP IR & ORI A E B OB
RSB B, HTH 10,000 m i L — A Tld 6,000 m
BT, N"—7<5YV YL —ATIZ 15 km B THRD
FHVWEOHBBRIE SN2, IS OfRIE, JfT
e CRMii SN T Wb 7 4 — )V FETFT A M (800 m
ERFOEATA Y — F L b FLERREE & OBR) OHi
59, EBEOL—-ABIZBITA5 Yy 7y 4 4 (KBF%E
TIE200m EB L 5km &) *, L—AEBZOIMp
AMREEZHNTH, FEFIIBIIEXT7+—< A
ZEAMICE D B REEASRIE X Nz, 72, L— A
BB T Yy T E A4 LEL—AEBOIM LRI E &
DOINIEWHBBEREA SNz~ E LT, Shhd
FTHL—ZZBNTHEOEIH L DD, L—AD
HED SR TIZAE — FORGENRELLRISTH
LREDAE = FOFEFESNTWIz720, T2 e
L— A EBOMPFBRREICK SN2 DEEZ D
Nb, HEoT, L—ARTHEIZHRS T, L— Ak
P HRBICBNTHIMPARREO LNVIE, L—X
HEHEO LV EHEPT 2RI %, TDLH %
iR, JNH S 2" B X O Nielsen 5™ @
WMEoMmz s rb0Thy, RS v+ —T
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KFEHYE S F—12B1F 5 10,000 m ERL I N—T7< 5V L — AREO ML EE 2§ 5 Kid)

o THRBREI R OBEN-TF v F—Thh
EHHEE, LBEPIALF— LCHIT 5825
WOTIE WM EEZ LN, #RE LT 10,000 m EX
N—=T TV L —AflEkE L — AEBZOIL P FLEE R
JEORIAHB R FED SN/ b o LHfEZE I N S,
DEDOARZEDRERIE, ThE TS SN TE 8
FL ARV E TR — N E2 i G L7 WF g i -
R, AERFMEIEBYRE O M FUERIR A~ O FE AR 70 Bl
FRATLI0TIE RV, TNHREDHL T THEGRE
LCIZEE L 205 b BFEO R FRIFEER 2 IR
HIYE, FONAL A= FIZL—=AHEHINTWY
%2 EIZOWTIREE) i D % <, BB & B
TREMT v F—DhTH by Ty F—ThNIED
AHIEE, MHABL XV ZEWIRECHRE L2280 R
AV — FEEORDEMESEL ML —= v 7%
XD RMIEAT 2 UEERH DO TR LE
BaINb,

5. ¥ & &

ARFgEI, kLR ZEME 55 KRERET v
F— DM, 2009 FEFARRIZICHY L7z 8 4 x MRS
2008 4 BE I Bt & ML72FERBE D 10,000 m FEB & /v —
TRIV VY L—RIIHGL7ZBDT v 75 4 AR L —
ARLEkE, BAHEAOMPILEERE 2 o8 L, Rl
FUF=IlBVWTEID N, A= FL—AIT@E L7237
FRIERE L NVIZ EDRED D DDV THE T
HIEHHME L

BoNTELERIE UTO®EY Thb,

1. ABE @ 10,000 m FE 2B 5 L — 2 DOFH5t sk
X, 2932224 CTHY, L—RARDOT =T F
A LIZDONWTADLE, Hit:5000m O 5 4 4
1% 69.75+1.15 #/400 m, 5,000 m (% 71.75%
1.98 /400 m TH Y, HifIZHRTHRIDT =
YITH A LD 2F/400 m &R EALRD S
7z (p<0.05),

2. 10,000 m EHFL L — A EEOM P FLERIRE L L —
AFLERZDOVTHRD L, EEMEDO L —AHED
M FLER IR FE D313 11.11+1.61 mmol/L TH 1,
I DIV FLEME 2 7R L 723% T A% 8.41 mmol/L T
L — AGREkD30 5 24 8, O EVIALMM AR L
7238 C 13.14 mmol/L, L — AiEkix 29 57 &
ZRL, L—ARE0AEI 15 17 TL—AER
DI P FLEEEFE D713 4.73 mmol/L TdH - 726

3. EWMBICIBIFLN=TTTV VL —ZADFHRL
iE, 14036 B+l 16 BB THY, L—2
DS = 74 2OV THhDLE, A¥—F
PS5kmFTONYH T =7y 4 L1iX71.63
+1.9 #/400 m, 6km % 5 10 km & 72.631.60 £/
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400m, 11km 75 15km (& 72.75+1.83 #/400 m,
16 km % 5 20km T T @ 5km (& 74.37+2.20 £/
400m R L, WO 5km IZHRTHRED 5km 12
BOWTHERZI A LOEPRD BN (p<
0.01)

4. N—TTVUEHL— AEBIBT B IR
EE L L — ATRERIZOVWT AL E, L—RAHED
I AR LRI FE O F 3413 9.07+1.21 mmol/L TH 1,
I ARV FLER AL % 7% L 72 3% F A% 7.57 mmol/L T
L — ALY 1 BER 7 5 128, I b B AL %
RL72#ET T 11.26 mmol/L, L — ZAGEEkIZ 1 FE[
2546 ERL, L— RO 45 26 5T
L — A B #H O MH FLEREEE O 713 3.69 mmol/L T
3?) D f:o

5. WEERE L — Ao I LRI B o i T,
10,000 m FEHEFL L — R B 1% O P h LR X
11.11+1.61 mmol/L I LT, N—7< 5V Vi
L — A % o Il H PR 3 EE 1% 9.07+£1.21 mmol/L
&, 10,000 m BB L —ADIN—T< TV Vi
L — AR TH RIS I AR E 2R L7
(p<0.01)

6. L —AilEkE L — AHEZOIMAFLERERE & OB
MARICDOWTARL L, 10,000m EBHE L — 2
(1=0.878, p<0.01) B X U =T~ TV VL —
Z (r=0.857, p<0.01) DWFIUIBWTD, Bkl —
AGiEkE L — AWEBOMAPFLEEREEE & OMICH =
A DHBIBRAERD b7z,

7. £ 0F—=010,000mEELN-TITV L —R
R BT 25 F A4~ (10,000 m A : 2,000 m %
N—=T3FYV Y 5kmiE) OL—A¥ A LLL—
A OIM P FLEEILE & OBRTIX, 10,000 m 7
L—ZATiE, WFRORS YV MZBWTHHEL
HOMBABRIFED B, HTDH 6,000m K EAH
D HBRED r lHE W &V FERDE SN
(r=0.861, p<0.01)s F7z, N—=T73 TV YL —RIZ
BWTH5km RREER, WIFhoRA » MIB
WTHHBEZAOMBEBERIH SN, I 15km
WS D BRI D r EATE WV & v S SR A
57z (r=0.935, p<0.01) o

VI ED#ERE2S, RS v F—I12BW T g

B OBENTET (F12 10,000 m ERPIEZHFIE T 5

T vF—) oA, BRIV EEEs-01i

M FLEE L OV ASEIREE (9 mmol/L BLE) T/HvA A

Y= FE2MERCELREDON EXFERIND DD LR

g X7z,

HHEE AL EDL ETERRLIHIZE) L
72 AR R BBt (z7uy 7) offEO
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