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ABSTRACT

Rowing has a unique exercise characteristic, that is, moving body toward back
and forth to generate power output, and the work for that kind of movement was not
considered when predicting energy expenditure. The aim of this study was to evaluate
aerobic and anaerobic energy supplies during 2000 m rowing test with using a newly
developed accumulated oxygen deficit (AOD) method which takes the exercise
characteristic of rowing into account. Thirteen male university rowers conducted 2000
m test. In each 250-m section, utilized anaerobic energy was determined by subtracting
measured oxygen uptake from predicted oxygen demand which was predicted by
power output and accelerometer output measured by rowing ergometer and tri-
accelerometer sensor being put on rower's back, respectively. The highest sectional
anaerobic energy utilization was observed at the first section, then sectional anaerobic
energy utilization gradually decreased with time course, however, contribution of
anaerobic metabolism maintained around 10 % during second half of the test. Although
entire contribution of anaerobic metabolism reached 18.3 + 6.2 %, total amount of
anaerobic energy was not correlated with average power output of 2000 m test (r =

-0.15, p = 0.625), however, maximal oxygen uptake was (r = 0.83, p = 0.001). The
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highest sectional power output was observed at the first section and gradually decreased

with time course, meanwhile, power output at the final section was not significantly

different from its previous section. Amount of available anaerobic energy at the final

section and the second from final section were significantly correlated with relative
power output at the final section (r = 0.66, p = 0.015 and r = 0.57, p = 0.04). These
results suggested that rowing performance is mainly related to aerobic ability as

reported previously, and anaerobic capacity would be important to maintain higher

power output during second half of the test and especially at the final section.

2 B

AW TIE, BHROBFRFER- M EF%
HWHRIZ, T A MO T — B L OGRICES
L 7 s B2 5T I 52 il 2> 5 2000m 7 A - HF O
EHEERFEL, 720 EBEOBKEIEZ
#LPIC Z & CHEERET AV - hE Y 2R
L7z, ZO#EE, 7 A Mo MEEEREAH O =
FA13183%6.2% Td » 7278, FIy5iE/ 7 —
AR R T AL F — fifhm O M BIRIZRED &
N7 Ao 72 (=-0.15, p=0.625). — 77, 1500m
L O1750m i i lZ B B R T AL X — &
DOFEFEHR L 2000m 7 A b OFIIEIE ST — &3k
BN L 7ot X D54 8T —KED 2L, £
NENE B R IEOMBBRI D 57z (=057,
p=0.04, r=0.66, p=0.015). AKWFFEOMRH, 5,
FERMEAEEIE T A N 28— M2k o TEER
BETITH B 2 EAVRIBE NI,

Jill]

i

R— bEEE e 1d, 2000m OEAE T — A L THEIE
EHWEIFHETHD, L— AOPTEERIZE X
F55~750MTHAH. £72, L—ATOHEEH
MB L OCEBRFEEAHOEREIG L, Thens
L 280% B LV20%THY Y, AL F—HH
DRER DI BRFRIEHN AR L T 5. FHRRIS,
L — A O ERH L PR ST —TERI N D

T b AR—=VEEE Vol. 41

O—A Y77 5 —< A%, BEREMAHES
DIGHET B B RIREBIE (VOouma) L — A
H O IR IR (VOgpea) & HR\VHIBIRI4R %
FFIEPWEINTHRSYY L, 2000m
L—ADR—AMIGIZAERT 2 &, HRFEMERH
PO ANF -GS FICHE > TRV A
¥ — MEZRR, AERFEAH» SO L F -1t
BAITIZHAIEL TV L — AEIBIZB VT,
RSB VB EE (38487 —) TEBITHNT
Wa ™ ZoZEhs, A — PEERL— A
WETE, BEREERH L OO AL F—MEGD
T =V ARRETLIEELRERNEEZ BN
2. LHL, chnFcica—A v raigl LT
AN— AHEHE & T OV F - HREIREOBIRIZOWT
BEt L 72642137000 S e v,
ERPOABRENET AV — G EIRE L, &
B OIERH A GHTIZ & o TRIE L 72 VOs 12
Lo THEEMIZEERET ALV WETHE. £
ISR LT, #EmEMET AL F — R BRI,
EIEWICERM S 2 2 LR EETH 2 72 DB R
(Accumulated oxygen deficit: AOD) A3V 541
TWa, ZOFFETIE, A THETRD - EH)
BREE & VO, OEAREERIZ, L — Ao EE) iR
EAMET S Z LI K o TRELERREBIE (FR
TR RHEEL, FNEEBOVO,DESHS
WFEM, bbb MEBEIEMET AL F G E
B30 Ul ZokEro—4 2 rIC



— 274 —

ISHT BB521E, EOEBIFEA T ICE R S
TWwanbw ) MBS 5.

0— A v 7B, SRR L)
SO0, BANBET LEICA -V EEGT
Ll Lo THENZEASELEFTHY,
AODEIZ & o TIREFHEE 2 HE T 5121
T =V FEL|T HEOFRE T =N TE
7o, Lo L, u—A v IO TH b Hih%E
HitA B AN E BB S & 2 F IOV TR ST
WRWZ ER, A — MEKEB LU — AfE
Tl15MeHzV oA O =27 A% (A ha—2
L—1) N2 s, L=—Ahoz Rl
F GBI 2 FCRE T A 7212k, k%
B2 FH L ik L GEBh OMRTER T
BT HUEND S,

C OIS LT, A1, GEROAODEC
MZT, #EFOHEI3INEEREREE (2
T, MEEEL - LRET) REEL, EIh5
S L - BRI RIS X o> THRERBEI S B 5 H:
FOMK L CEEHOMEFERE L HEET 2 HE
ZOWTHRE 21TV, TOZLEEZHS ML
TP 2z AW%ETE oo—A
YO AODEE T, 2000m L — AHDOH
FEMEB X OERREET AV F—HAEIEA I S
ML, FNb L= ZAEIEORIRIZ DOV THGET
EITH 2w B E L7,

1. MEHE

1. 1 #WEE

WERE L, BT RFAER-MEF135 (FE:
1.74+0.05m, A5 :69.3 +7.4kg, 4EH#H:20.2+ 1.17%)
Thole, HHREIIZEEMH25M LW L —
ZyIBLUT V- VOB EEIESE, £
FEERUH X 7 A VHEOBENE #T 2 X R
L7z, 3512, EBRBGO 2ERFI2 5 3%
ez &9/ WEREICIE, FHENCHIZENA % FEM
ICHBIL, RoBE, HE~OZms L 07—

Y DFEFRIZOWTO T AREFMII TR F72,
N S A B R N e N (52 i = Y R o S
THERE L 72 (1£26-9).

1. 2 EBRARSLICAIEIER

KEFFE T, a—A > 7 MBI L 72 AOD
124 > T2000m 7 A NP OBREFER ZHEE L
FIHHEBICHE L2 VO 2 LTI 2 kIS
FoTcHmIEL AVt ER L. £
D7z, 2000m T A KL L, FEHEST — &
VO, DEMIEIRT, 5 X B HICER L2
b2 —OREME (SRIGEE) & VO, D AEH
IR AR T 2700 AN T A M &R IR L
7z

A AR T A b

ST — L VO, DM IR R % K 2 720
W2, EBNREH 2545, RERER 25245 1 o R
BB T A b (FA MDD ZFERBL. & A
T— VORI, EEED2kmy 4 A NTA
TIVEE D35854 8T — (Py) & HiE L | C55,
60, 65, 70, 7538 L UN80%Py & L7z, K% AT —
VOWRBGED IFHIZB T, T — FIRE
By, AR (BAE: VE, VO, 1t
fRFEHEH R . VCOy 3 X U 5kt - RER) % il
EL7

FWTRL 2EBRAC, SEFERE L VO, DE
AR A R B 720 Ot a7 A b (7 A b
1D %ML 72, EEHRERIE 4550, REFRRH X
20HE L, HAT =T OREEINT — % —E IR
2D D, AbO—ZL—bDAhE24, 28 32
B X U 36strokes/min & ity S 72, HFAT—T
DREDIGFHIIBVT, GERGEHEB L OF A
TR A E Lz, AT — Y OGRIETE L
VO, DEMIERROME, B X OO VO, %
T YR B S ¢ T 2T
OHfeEN Z VERL L 72

FH Y N AKE— VR Vol 41



AT — 2 Wi S 727 A MITELONK
AT =T DOVOIIIE, NY FIVEERT 5%
BLUHKREBE S LLEFOMEDTHEL 1T
LTWwWa, 22T, TAMOEATF— Y TillE
L7 B REEED O Bk x BB S 25T
LMETFEETHEEL, TNrEBRICHE L
VO, 757 L3I 2 & THY PV EFEST A5
RS HEEFEEE L EF L. £0H T, &
N — LNy BV ERFEG T LT 2 k%R
ENEOEMEFEREZER L2 29 LTEK
L7220 AR IZ 2000m 7 A s o Fsd <
T—BL U REEEERATLILICL o T

REEEEHE L7

B. 2000m 7 A h

BB, b EVIST 4 — < Y ADEKHET
5 EHRT Lo — A AR T 5 L O R L
7o 7 A MU, 250m XIS T R ST —,
Abda—27 L=, BEBRE, AR
WE L7z, FHEENT —B LSRG w5
FERBOMBFERLZL, £ ITHh 5 FEEIZN
EL7VO, 225 L 2 L2 ko CHERE (G

—275—
FhANF—MGE) FEH L. BERRMEMA
BB L R BT OEME AL, BREEEE
AT AMENEEB L UOMREEOLRIZE T
FNENHB L7,

C. #eatiLs

fE R TP ME = FERAICTORL
2000m 7 A b DX 2 BT BREEH OO
EVNE, XA ER & L z— ol B 58T & H
W, BS54 12 1 Bonfferoni 12
Lo THRIEL R 2T o7, 7, HH
B ORRMEDOKENZIZE TV O RMBER T
7z, SEHEEEO IR L, fEBRE#E5%
K& L7z

2. 1 R

2. 1 I XXt

2000m 7 A b OFHFERE T —, PP o —

7L — MNBILUOHERMIZ ZhEn3015+
25.6W, 32.9=1.0strokes/min B & OF7.1=0.2min

THo7z. K112250m X EDFEH/ ST — B X
CAMO—27 L— OB LR L. FH ST —
- 38
- 36

1
w
X
ZhO—sL— b
(strokes/min)

T
w
N

I
w
o

2751 T

225 T T T

Tog

& N N &

& & &

S S S
v S

1

NI
S
\(1/ \<O

& &
\) O

& & &
\q/ ’\OJ ’\/\

2000m7 A MZBITHEMAST - B LA Pu—2 L — L OHER

#3551 (0-250m) & HE# L C, TIFIEAT O X & I L CHEENRD bz 2 & 2R (p,0.05)

T b AR—=VEEE Vol. 41



— 276 —

1, 1K (0-250m) 2BV T d EWEE R
L, ZoO#IEE5XH (1000-1250m) F TO£IX
HIZBWT, EATOXHE B L THBEIZIKT L
72 (p<0.05). A ho—2L— b, HE1XH (0-
250m) 2BV THRbEmWEA R L, 750-1750m [X
BIZBWTE XKL A o —27 L— 3%
BT L7z (p<0.05).

®2122000m 7 2 N h D VO,, ERFfl, HEEHE
B L CEBREERHOEMEGOHRZRL
72. VO2 137 A MBI A 5 453X [ £ cAag

T b m il (2428.2+399.0mLOEq) # /R L, £
DL, HBEXME THEITIET L7 (p<0.05)
A, RAEXEIZBWTEHBOXH & L TH
M AR L7z (367.0+ 280.5mLO2Eq, 536.6 *
431.8mLO2Eq, p<0.05). #1X MB8T5 MEEEH#
MRBOEMEA13562+5.1% Th V), HEEHENE
R (438+5.1%) L) bEWHTH o775, £
DHRITES XM F THEA ISP L7z (105%6.1%)
7, X B W T ZOHEFOXE & g LT
HEIHIL 72 (8.3%6.6%,12.6+9.1%, p<0.05).

EINERL, £OR%RIE CfVOQpeak (4.0+04L/ 2000m 7 A M 2B 2 P ST — & VOspear
min) THRE L7z BEMIL, FIRHIZBNT DR IEOFHBIRIR 2RO b7z (.=0.90,
50007 (A)
£ 40004 VOzpeak
E
& 3000 e #t
& 20004
K #
1000
(o
30004 (B)
Eﬁ 2000 %\\
9 \ *
é \\
e \
& 1000- - §‘~
g ?‘(}“‘}'é“
0- T T
HiER
PEfEB
5
% T *
w407 8
207 8 <§ g gﬂﬁﬁf
N --0--0 t
T
P @ & & & &
CCHIIRS LRI SR
BITERR

X2 2000m7 A kHOI ) F—

BEHAERE

2000m7 A b BV B BESRIHUR OHERS (A), BESRHF LR (B), AR S X BRI O HkE & OHERS (). #13VOgpea & LB L T
HHEAEDTRO LN & 2RT . #AEEIX (0-250 m) & L L€, TIXERTOXME & W L THEZED RO b2 & 2737 (p<0.05)

FH Y N AKE— VR Vol 41



p<0.01) 2%, AOD & D MIZIZBIRIEDFED & %e
o7z (r=-0.15, p=0.625).

2. 2 IxIF—HHEEIRE & ~— IEBEORIR
ETOBBREICBWTHE LXK OIEE (T — 78
HEWEE R L2, XIS B W TS
7 — OB ERBEINEERD SN ho 2. WG
122000m 7 A b O FIFESF ST — 2 FHE L LT
B OFEHE/ ST — KRB L RS, SR
IXT — K13 922~ 104.7% DIX 5D X HTA S
N7z AKX O 5648 T — KL, VOppea &
BREE RS L0720 D0 (r=-0.03, p=0.936),
1500m & O 1750m #4512 331) 2 HEFE ST 2L
F—EORAELE ZNENEE L IEOHBEMER Y
R L7z (=057, p=0.04, r=0.66, p=0.015, X3).

3. £ =

KiFZeo HiE, 0—4 > 7 OEE L% L8
L72AOD#:IZ £ - C, 2000m 7 A N D e
PEB X RS R L F — A BN R B S AU
L, &5, A VF—ALREINE L X— BT O
BRA MG 5 2 & THo 7o RIFFEDMERE,S,
IR EERHOEME AL, 1) Ay — MEED
b E <, OBk, EBEEHE O R8I RE TR
T5500, FEEDUETD 10%FEE TS L
bk, 2) AEIXTIZ B A5 T — Kk,
1500m #2535 & OV 1750m #2112 3B 1) 2 HEER R E T
IV F—mOBRFRL ZNENHAE R IEOHEM
RERT ZEDPHL LI R 57,

3.1 NI7x—3>XEeTxIF—KHEN

Hagerman ' (3, 64317 A b 1> i v L ke
FEIZOWT, 240 H F T A L#T 16~ 18mmol/
LIZEZE L 72, HEBMEiE (14 ~ 16mmol/L)
THIFSINLZ L 2HEL TS, BHRHNTE
A SNAERIE, M ERILE NS O LS
MOMBITIY AF I sns LD ¥

TH Y N AR—YFEE Vol. 41

— 277 —

1104 (A)
y=0.44x+95.56

(r=0.57, p=0.04)
105 - (@]

FEXFE DFAR /T —IKHE (%)

=
Hx

90

0 50 10.0 150 200
500mitt s Ic B 1 2 EMBEM T RILF —BDKREER (%)

1107 (B)

-+ O

y=0.71x+95.16
(r=0.66, p=0.015)
105 - o

X DFFE /T —IKHEE (%)

=
Hx'

90

0.0 50 10.0 150 200
1750mitL I 5 1 3 EEEFENE T 3% — BOBIFE (%)

3 MHRFEMT AV F—EORGERE
X D FEHE ST — KHE D B R

2000m7 A N DFIEEHE/ T — % 3 L L 72X (1750-2000m
X)) DIt 7 —skitE & 1500mith 12 B 1T B MmERFENE T AL F—
EOERFEA) BLO1750mit 512 81 2 EEEEEL AL F—FED
AR (B) OB, BEREEVET AV ¥ —OFFRIE, 2000mT A b
2B AMmFEEORR £, 1500mB L OF 1750mib i TICEIE S h
TEREOES P OEREEHEB L, TNOEREICHT 2E 4 TR
L7
bbb L, 2000mT A MTIE, T A AL
R MERR R, & D DUBIER 2L O AL
F—RS—EOES THE SN TWE LEEZ S
N5, KFFEIZB VT, 2000m 7 A LD
HRAEERHOERMEGIEIB L Z10% THRE L
TBY, AT D Wi % SCF T AR TH - 72,

ARFFEZ BT 5 2000m 7 A b o> BERER S EA 35
O ELEE1218326.2% Td - 7275, 2000m 7
A N OFPIGFAE ST =12, T A D H O VOspea
WA A R L2 OO, MEERE T A
VF -G E & OBICRREIERED SNz o
72, ZOEF 1%, Russell etal.V OER L b —
HTHbHDTH o7, Russelletal. V) oxtH



— 278 —

BY2=THOR-FEFETHY, VOoumax 1213
34 ~52L/min D N ZEAFRO H 7z, AR
ABFFED 3 551235\ T b VOspear 12 3.1 ~ 491/
minDIXHDE O S N, HEEET AL
F—MHREIP U~ VTR T F =2 Rk 5
TENMOREERTHL LY 2 F 22
L, KWfZes & ORussell et al. Y offzecit, &
T A F— R I OMNEITRE o7z
ZEIZLY, BT OV —AHRRE D2
O—A 2787 5 —< v AN TS AR
(NS o TR EZ 5. —TJ5, T—4
YIINT = v AL EEERE T OV X — R HE
TIOHNZAHBIBIFRASRE D & 472 & § 5 AT 9%
TlL, 35FEL LOBHEREE T 5L TFRFA
K- MEFY, F3F Y aF T —LAlBIT5
BB T 2 PR - METY 2R LT
W7z FEARBEIETIE, RO EEEEER L
T— VTIPS NI ET 2 2 &AL )12
EFRE A ETICa b= L5k (=2
BERG) 12X o T, KNOER % MR 5 LE)
HHW o rhs, THICRBRERA R
METFTIX, BHOEMEEZANVF -G %K
KIBIZHEH T 2 7200 D — REIEDSFE. CTETB
N, #EREEC AV —MGRE L a— A N
T F =~ v ZAORIZBERDFED ST 72T gk
bEZHND.

3. 2 N—ZEEEE I RIILX —HIGREN

2000m 7 A MIBIT B — IR — AHBE L
T, AZ—=FANX=FBLOITA I AN— 28
tpali J 77 (Reverse J-shaped) O <— AL 457A3ER
HanTwz S KiFETIE, 81K O
ST =P GEWMEEZ R L T2 e h s, K
FEDOWERE LAY — b+ A/8— b & & TR — A
ERHALTWwAEEZLNSL, LAL, wiXH
L ZOER O X B OFEHE/ T — I3 H BAEDFRD
ENhrolzl &, 5612, 2000mT A kN DF-5

FEHE/ ST — & el b L 7o X ] ) S X T — K
H1213922~1047% DIES D EHED LN/ 2
EMD, BEREIZ X o TR— ARG DS 72 5 T
TR D B, 0 & & X O FEHE N T —
JK#E & VO2peak @ [ 121X BIRITEDTED H N H o
7278, 1500m 535 & OV 1750m i1 BV % BERE
FUTANF—BORERLIL, TNETNEER
IEOMBBERERL TV SO s, wi
X DFEHE/ ST —KHE R B % 72121F, 1500m
DI CcR W R R FE AL F—R %2 P LT
BEASELZEDPEETHLEEZOLND.
2, FOHICi, P —Z v Ik o THRE
FHZ AN F—MEGRET (TABE Yy 7 F vy
FA) EEDHIE, BXO1500m F TIZLELL
LT OBEBERET AV F - B L2720 0w
WhU—A 27T 0=y 7 2535 L NEE
ThbLEZLNA.

& &

KIFETld, O—A ¥ 7 OERIEEZ ZE L7
Hr7-7 AODEIC X - T, 2000m 7 A ko)L 4
IV F—BIEEIER L OV AL X — HAERE & —
AEEREDBIRE MR L7z, RFEICBWT, T A
o R R O F B 41318.3+£6.2% T
HolzboD, U—A 2 TINT =<V A LR
FMET AL F— AR ORI I I B RAR D TR0 5
Niahos, LaL, EREERH» SO 1V
F—MEDITIEFRALNNVICEEL TS T A
ML BT, ERRERB O EE S
Z10% R CHEFF SN D 2 &, REKE %
/S —KEED R W HEBRE 13 &, 1500m Hb s 35 &
OV 1750m 1 5502 BV 2 I T BE 70 PR 2 14— 4 L
F—BORERNE P o722 £, HEREEMER
HEESL L — AR DIREIZ B 5 F8HE 3T — ot
FFBLUOTIAPMAN— ML THEERENTDH
BT EATRIEE N

FH Y N AKE— VR Vol 41



# OB

K% Tat w772 & F L AP FEAAAR
AT Y P AR R H NI L L -
JES. Fo AWROERICH ) TIREE B
D F LRS- S BREIZIL &1 EHv
7-LE9.

Xk

1)

2)

3)

4)

5)

6)

7)

8)

Russell A.P., Le Rossignol P.F., Sparrow W.
A.: Prediction of elite schoolboy 2000m
rowing ergometer performance from metabolic,
anthropometric and strength variables, J. Sports Sci.,
16: 749-754, doi: 10.1080/026404198366380 (1998)
Pripstein L.P., Rhodes E.C., McKenzie D.C., Coutts
K.D.: Aerobic and anaerobic energy during a 2-km
race simulation in female rowers, Eur. J. Appl.
Physiol. Occup. Physiol., 79: 491-494, doi: 10.1007/
004210050542 (1999)

de Campos Mello F., de Moraes Bertuzzi R.C.,
Grangeiro P.M., Franchini E.: Energy systems
contributions in 2,000 m race simulation: a
comparison among rowing ergometers and water,
Eur. J. Appl. Physiol., 107 615-619, doi: 10.1007/
s00421-009-1172-9(2009)

Clark J.R.: Energy system contribution to 2000-
m rowing ergometry using the accumulate oxygen
deficithfi. University of Pretoria, South Africa(2016)
Bourdin M., Messonnier L., Hager J.P., Lacour
J.R.: Peak power output predicts rowing ergometer
performance in elite male rowers, Int. J. Sports Med.,
25 368-373, doi: 10.1055/s-2004-815844 (2004)
Cosgrove M.J., Wilson J., Watt D., Grant S.F.:
The relationship between selected physiological
variables of rowers and rowing performance as
determined by a 2000 m ergometer test, J. Sports
Sci., 17: 845-852, doi: 10.1080/026404199365407
(1999)

Steinacker J.M.: Physiological aspects of training in
rowing, Int. J. Sports Med., 14 Suppl 1: S3-10(1993)
Garland S.W.: An analysis of the pacing strategy

T N AR—YFEE Vol. 41

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

— 279 —

adopted by elite competitors in 2000 m rowing, Br.
J. Sports Med., 39: 39-42, doi: 10.1136/bjsm. 2003.
010801 (2005)

M HERE, PATESE B B, THERF— K- |
FHOEERXI B 5 LA OB, Al
FEAlZE, 341 63-68(2006)

Noordhof D.A., de Koning J.J., Foster C.: The
maximal accumulated oxygen deficit method: a
valid and reliable measure of anaerobic capacity?,
Sports Med., 40 285-302, doi: 10.2165/11530390-
000000000-00000(2010)

Medbg J.I., Mohn A.C., Tabata I., Bahr R., Vaage
0., Sejersted O.M.: Anaerobic capacity determined
by maximal accumulated O2 deficit, J. Appl. Physiol.
(1985), 64 50-60(1988)

EHRREAY, FHAESR, milEal, #iahs: o—
A ¥ TREOWNKAEFIIR T 5 T4V F =il E
DEEF D, N4 T AH =X LEEEFE = Journal
of the Society of Biomechanisms Japan, 40: 195-203
(2016)

P, T, HFRAE, #MaEs -
AY7HROA T =2 L — b OHENPT IV
FoEEEICRITT R, KEIZE 59 263
274, doi: 10.5432/jjpehss.13010(2014)

HIEtA, MEEG: 0—A v JRROBRIRFEE
wDIEE LIS 2T, RE I E AL,
15: 11-23, doi: 10.14859/jjtehpe.15.11(2016)
Shirai Yusuke, Murata Munenori, Nabekura
Yoshiharu: Validity of a newly developed method
to predict accumulated oxygen deficit, Human
Performance Measurement, 15: 1-13(2018)
Hagerman F.C. (i EHIER), K— Mfio4k
H& Garrett W. E. Ir., Kirkendall, D, T, P
FhE, HHL(2000)

van Hall G., Stromstad M., Rasmussen P., Jans O.,
Zaar M., Gam C., Quistorff B., Secher N.H., Nielsen
H.B.: Blood lactate is an important energy source
for the human brain, J. Cereb. Blood Flow Metab.,
29: 1121-1129, doi: 10.1038/jcbfm.2009.35(2009)
Abbiss Chris R., Laursen Paul B.: Describing and
Understanding Pacing Strategies during Athletic
Competition, Sports Med., 38: 239-252, doi:
10.2165/00007256-200838030-00004 (2008)



