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Abstract : The purpose of this study was to verify the applicability of the Wingate test (WT) for evalua-
tion of anaerobic capacity and performance in sprinters, based on the relationships among the maximal
accumulated oxygen deficit (MAOD) during cycling, accumulated oxygen deficit (AOD-WT), and out-
put power during the WT.

Eight 400-m sprinters (SP group; 49.29+1.56 s) and six decathletes (DC group; 50.29+1.27 s)
participated. They performed the WT on an electromagnetically braked cycle ergometer. The applied
resistance was 7.5% of body weight, and the duration was 60 s. Moreover, anaerobic capacity (MAOD)
was determined using a supramaximal constant load test. The oxygen uptake during each test was
recorded using the breath-by-breath method.

The results were as follows: 1) There was no significant difference between MAOD during cycling
and AOD-WT, and a significant correlation between these parameters was evident. 2) In the SP group,
there were significant correlations between 400-m performance and MAOD during cycling, and the mean
power at 30 s in the WT. However, no significant correlations were observed in the DC group.

These results suggest that in sprinters, the applicability of the WT for evaluation of anaerobic capac-
ity and sprint performance differs between cycling exercise and running exercise.
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e LB HRE H 0400 m AEIC I\ ThREERIC, /8
T x =XV A EWIBFYERE T & ORNICHEE R
IR D BN TW5 (Lacour et al., 1990 ; B
BRIE 2, 1998 ; FHRIE 2, 2009a). F /-, 400
mEICE T 5 MBEFEES JIUCABESE T L
F—OHHF L, ThXENE7T—72% 8 L U28—
43% THH Z s T\ 5 (Lacour et al.,
1990; Nummela and Rusko, 1995; Hill, 1999;
Spencer and Gastin, 2001; Duflield et al., 2005) .
INHOMAE, 400 m EICE T, EEEREMAE
NHINT 5 =<V A PES HBEERRNT TH 5
CEERIBTALDOTH L. WIS, 308D
Wingate test I35 A FEME L L O HERFE N
IV F—OHFFHIT, £ ZN60—T77% 35 &
23— 40% ThH A EhMEINTED
(Withers et al., 1991; Calbet et al., 1997), 400 m
£+ L U308 © Wingate test I 351) 5 e E M
B L UOABENE T OVF — DG TIERAEET
HbHES 25. £/, Wingate test FICE T 5
FESR MG 13 45F OE B RS T, MAOD IZX L T
:790.2%12Ed %5 & (Withers et al., 1993)
PEMESIN TR, HRFHOEEIC I\ T b EH
FUEBNEIRRKETHREINS Z EAREBESH
5. D78, Wingate test |[Z 351 5 FgH /R
=3O T xIUF —REHEE 2 B AT, 400 m
FENRNT =V AT HIEETH D EEZD
ns. Larl, TNETICL00m E/NNT 5 —<
AL NT — E ORR AR L 7oshd (BRI
7», 2003; Zaggatto et al., 2009; Arrese et al.,
2011) FWL ORI NSA, WHEOHICH
BB R RO T 3RO T FiAHE 2,
2005). ZOERNE LT, #HEORESBES L
TWwasEE2ONS. BRIE2» (2003) (%H
BiH % %, Zaggatto et al. (2009) (3 Ik E &t
FELTED, 400m ExXHM LI 2HEE X
L LT, TREBERFH IS EREEE & i L
T, BRI HBL WAL E (FRiE»,
2009), FEBHFITHAM I L UMV RE %
MThsrZemEnb, KDUNOERLINT
=XV ADFRICIR S BIG- LR Th % L
BIND. ZD7®D, HEEOFEOHEIC DWW

TLEBTALERDSD.

H iz BOE B (B SRR A R D LD
O, HEEBEIIVITA— 232 5 <,
ZMTH D LITIZ T, EEHE 7 y—~v
A EBRDE NI NLAA LY VA (F
BT, 1997 ; ¥R A, 2000) AE\KHET
BRSNS GEMIEA, 2009b) 75, WY
I 35\~ T Wingate test o FIJ i {ifi fif (3 IF 7 1< &
W D70, EEEFENT FOVFE RSB A
Wingate test Ot % B 50104 % 2 &, Win-
gate test IC k> TIEHONLBH L ENRT 3y —=
VAL OBBREHLMMIT AT LTk T, MR
BEEE T\ T, Wingate test % i\ /- M5 5
PERE NIRRT 5 — <V ADFHI O H M % SEFE
TEhHEEZD.

6D ERBIZEL, RIFETIE, 400m &
M &+ LEENGEE S JU TR S R
2, HEEHEESIC X % MAOD & Wingate test
ICB T AHEFMES JORE T —, ZL T, 400
mENT g —< VAL DR S, Wingate test
TRV EBRFEERE NS LUOERT s —< v 2D
FHI OB I OWT, BAEMICKIET A &%
Hiy& L7z,

I.% &

A. WinE

BRFEL, KT B LR 144 Caifgt
A& 84  SPHE, THEEEFH 64 : DCH) &
L7z (Table 1). AHFFETIE, 400 m A%z HM -
5 REEEE O S R & L TSRS &

Table 1 Physical characteristics and 400 m perfor-
mance

. Total Sprinter  Decathlete
Variables (n=14) & -8 (h=6)
Age (years) 21.1+£2.0 205+14 22.0+2.4
Height (cm) 177.1+4.0 176.1+£3.8 178.4+4.3
Weight (kg) 69.2+5.1 67.3+45 71.844.9
Fat (%) 8.9+1.8 8.4+1.6 9.4+2.2

400 m Time (s) 49.72+1.48 49.29+1.56 50.29+1.27
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BHLC. THESEETZO®EE OFI12400 m E%
i, THEESEHEIZOMBMELE, £EEOD
FPU—Z v 7 HFERL TR, EEES L3R
AR TEEE B L CWhAEEZLNS. &,
AKFERBIL, 20104 6—8 JilfTbh, TOHED
V= AV BT 5400 m EO ARG EILEL /8T
=<V A (&fk:49.72 + 1.48%, SP#f :
49.29 +1.56%, DCEf : 50.29+1.27F) & LT
FRAL. SHCABERZEIEDONZL - /.
PRE L, FRNCLE B XU OEICTERD
FE, WEABIUEBREAHWAL, B TER
BIMORBEAE/-. £/, KRBT, B RFED
HMERZR SO RRFTHEMmL /<.

B. AREBR&LUVAESE

1. &AREERME

K THEXOEE AR T AL A FTFAL)
LB KEE AR T A b 2fT 7o, HBEREEE)C
BEE 7V —FABEELILV T A—% (Power
Max-VII, 2vbEw 2 )V Af) #HWke. Y
FvEd, #E#ELMEICEy FL, 7XTD
EERBEIC W T — L. EEFONSH A
Bk, "R A5 (Oxycon Alpha, Mij-
nhardt #) % F \» C breath-by-breath ¥ 1Z & 0
SR L7, SOl WT, BRERE (VO,)
PHIEL, 30MBOFHEEH L. £/,
E#jF T HR €= % (S610i, Polar #f) % FH W
T, 5 BmICHRIC OB RS L. E
FEEA TSR L DB L, b AR A
M fLE s FrEE (1500SPORT, YSI#) # 8
WCHIE L 7=,

EF T A ORFICL.0kp T5 5O HEHEE
B E ALV FUTEOMEER AT,
Bt L72. A FF AR, BRAKFHEETD4
SROBEE AR T AN & 2 5 OKB RS, 5
[61477% - 7z (Finn et al.,, 2002). &K FF A i
B A AR+ R TOEBEIC ISV TL.2kp
EL, AF—VHIC02kp TOWEIE. 2D
B DR )V EHEFIE0 rpm & L7z, 5EDKRK
TF A OAEMIT IR CHMAPFLELEE A 4 mmol
NIARMGE D EDCHEEL, EHERETHAC

L OHIEILAES, BRI RO I, 150 ml
LR (i, 2001) THAHZ 2L, KPFRET
i3, EFRREIGEL T e K FTF AT,
2057 BEOKRERITS A, 235 BEETHESNR
HICE T 2ME TOMRKEEAT T AT %1(T-
7o, COROATE, VT AT k- Tk
KB FRIEIE O RIERF O A fif 7 254812, 110%
VO,max * L7- (Gastin et al., 1995). 55 L 7=
s (90 rpm) OAEFF A A ATEEIC R D, 85
rpm % [ (o] 7o THEB) A AT S,

MAOD OFEHIFLTFO@ED &Lz 9, %
KT 7 AN ORKED 2 55 O FRIETE O
FHEMEAE ZDOARTOME L, HEENAN & EBFRE
BEOBEMAERL (r=0.995+0.002, range
0.992—0.999) %Rz, RIZ, #BIEKHIE AN
T A b TO A FRE 7 BRI S MHE L 7% S &
FRE OB S HMHEFEE L L, Bohi
Wi SR TR B I EBNREE 2 0 TR R TR R A
L7, MBEFEE) OHEEHORBRERE
| 2 EICRVBBERERD, ZOEE
MAOD & L7z (Medbg et al., 1988). MAOD i
HE1kg 720 OMMETRL 2. ¥, &K
TTF AL TEHEONICEREIFR2 53005 KU
60Fp > Wingate test IC 51T AEEEE L EH
L.

2. Wingate test

AWFg2Tid, Wingate test OB % 607
L7 AR« OEREOTSHICEHRE L /.
SEEHFICRE L 70N — 2B A7-DI1C, HiR
HIT)I A= O NIN/INT—%, AD O
v N—% (KRS-413XF1K, ¥ v 7 #) RO
USB 447 — 7)1 (RUUSRL1, 75 A7 v/
) ZALTL0ms B/ \—Y FIhava—4
(INSPIRON1300, DELL #) iCA B L7z. 556
Nicr—2%1BEICPFHL, REG/NT —
(Peak power: PP) 15 X U30F[HI s S U 60F fia] D
¥y — (Mean power: MP30, MP60) % & H
L7z, 7o¥, ZIE/SNT —3KkE 1kg 4720 O
fili ¥ L TEH L 7. Wingate test I 351F 5 FE5R
H AF 10 I L TEH L, Wingate test
FOBFESEE L 72, BIEEIT, RiEST—&
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FARIC, 303 L US60FSH DM & L CHEH L
7z (AOD30 ¥ X 0P AOD60). % 7-, Wingate
test #7171, 3, 5, 7, 10 #RICFe S H O IR A ERHX
L, MAABEELHIEL. &k, F6n/m
FRELEBIREOW, il & T v /e,

K CIIHEHEER Y  — A EHIE, &
WMERZNWEAF Ty TTEETSHI EICE-
T, RNEREREERE L 7. BRE IR » bk
BRETHICLENEH LA LDICHERL:. %
7o, XAV VT HREY FVpEAE EFivwk S
IZHR L 7.

C. #ata
HWEMET, P EERETRLA. &3

TH H B OMHBIBE fRO#EHTIE, Pearson OFEHR
HBIRE A, SFEOLBICIIHIE D e T-HRE
RO, FETEEML, BBRE L %A T
BiEED D LHTL /2.

M. #& R

B KEE AR T A P L - THIREL 1R %
Table 2 {277 L 7. MAOD (%, 41k, SPHE X
UDCHIZEBWT, #h7Fh, 54.9+11.8, 51.1
+14.5% L 159.9+3.8mlOEq/kg TH VY, it
ICERGETRO OGN - 7.

Table 3 {2, Wingate test {Z 351F 5 I E RS H %
RLUZZ. wmENT —E, &, SPHE LU DC

Table 2 Performance and physiological responses in supramaximal test

Variables Total Sprinters Decathletes
(n=14) (n=8) (n=6)
MAOD (mlO,Eq) 3800+ 855 3428+ 968 4296 £ 273#
(mlO;Eq/kg) 54.9+11.8 51.1+14.5 59.9+3.8
La (mmol/1) 9.92+1.03 9.86 £1.06 9.99+1.09
HR (b/min) 177£10 178 £11 177+9
Exercise time (sec.) 160 +28 164 +30 155+26
#:p<0.10
Significant difference between Sprinters and Decathletes groups.
Table 3 Performance and physiological responses in Wingate test
Variables o Sprinters Decathletes
PP (W) 895+103 846+ £108 960 £47*
(W/kg) 12.88+£0.93 12.57+1.09 13.30+0.46
La-WT (mmol/1) 11.81+1.40 11.40+1.62 12.35+0.87
HR-WT (b/min) 177+9 175+11 181+7
MP30 (W) 709 £63 683 £ 64 T44 £47%%
30 sec. (W/kg) 10.22+0.40 10.16 +0.48 10.30+0.27
AOD30 (mlO,Eq/kg) 42.2+£8.1 39.2+9.2 46.3+£4.1
%MAOD (%) 78.0+8.6 78.5+8.9 77.5+9.1
MP60 (W) 569 +45 552 +47 590 +34
60 sec. (W/kg) 8.20+£0.23 8.22+0.24 8.17+0.22
AO0D60 (mlO;Eq/kg) 54.4+£10.3 49.6+10.5 60.9+5.6*
%MAOD (%) 100.6+12.9 99.4+13.2 102.2+13.6

* p<0.05, ##:p<0.10

Significant difference between Sprinters and Decathletes groups.
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(A) Accumulated oxygen deficit at cycling and Wingate test. (B) Relationship between accumu-

lated oxygen deficit at cycling and Wingate test.

BIZk\WT, #Fh7Fh, 12.88+0.93, 12.57+
1.093% X 1f13.30 £0.46 W/kg, MP30i%, 10.22
+0.40, 10.16+0.483 X 1110.30+0.27 W /kg,
MP60i3, 8.20+0.23, 8.22+0.2435 L1r8.17 +
0.22W/kg TH Y, WINOERLBEICER
mEFRDO N - /2. £z, Wingate test
HTHBROFESMFARE (La-WT) 1%, &f&,
SPHFB LU DCHICE T, ThFh, 11.81+
1.40, 11.40+1.62% 2 1r12.35+0.87 mmol /1 T
B, FHICHBEREZRRD LN - 7.
FH T — P WMEBFEETOEEEL 2
MAOD £ LU La-WT & OBIRA T L 7=k 58,
MP30 & MAOD (r=0.77, p<0.01) ¥ kU La-
WT (r=0.59, p<0.05) & OMICHZ 7 HBIES
BRBRDO BN/, Z LT, 60D Wingate test
hiCE T A EMS (AOD60) 1354.4+10.3 mlO,
Eq/kg TH D, BHRFEEE CTHEIEL /- MAOD &
DOHICEERZ TR AFEoME% R~ L (Fig.
1A), ZOWmBHORICIIEE LIEOMHBIBI R
»ohn7 (Fig. 1B). £7z, MP30& AOD30%s
F U AOD60 & DRI H B BB tR A FE D Hh
7z2(enFEhn r=0.62,p<0.05;r=0.74,p<0.01).
ZREC W, Fig. 21T, 400m &E/87 4 —<
VAL MAOD & OBfrxRL 7. SPHICEKW
TI3400m /87 5 —< > A L MAOD & ORIC
HEHBEBERAREO LML DD (r=—-0.79,

53
Total

%2 hd o r=0.35
Z 5 ® o n.s.
E 4 Sprinters
g r=-0.79
g 49 p<0.05
S
= 48 ° Decathletes

® Sprinters =0.49
47 O Decathletes b n.s.
46
20 30 40 50 60 70 80

cyc MAOD (mlO,Eq/kg)

Fig. 2 Relationship between 400 m time and MAOD
at cycling. Significant correlation between 400
m time and cycMAOD in Sprinters (solid line),
but not Decathletes (dotted line).

Total

53 A r=-0.10
52 Y ns.
= .. o .© -
1l L O Sprinters
g | 8 =059
= 50 . ’:' n.s.
Ew L I Decathlet
- e ° ecathletes
I 48 @ Sprinters o *-.. . =077
47 O Decathletes B o N n.s.
46
10 20 30 40 50 60

AOD at 30s Wingate test (mlO,Eq/kg)

Fig. 3 Relationship between 400 m time and mean
power in 30 s Wingate test. There is no correla-
tion between 400 m time and AOD-WT.
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Total
- r=-0.57
52 Y p<0.05
o]
51 ° Sprinters
r=-0.75

- p<0.05

50

49
° Decathletes

48
r=-0.54
47 1 O Decathletes L4 n.s.

46

400 m time (s)

® Sprinters

9.2 9.6 10.0 104 108 11.2
MP30 (W/kg)

Fig. 4 Relationship between 400 m time and mean
power in 30 s Wingate test. Significant correla-
tion between 400 m time and cycMAOD in
Sprinters (solid line), but not Decathletes (dot-
ted line).

p<0.05), £MEB LU DCHTIIRDLNE1 -
7. Fig. 312, 400m#E /N7 5 —< VA &
AOD30 L DRt E/RL 7. &R BIUKHICEK
W, AELZBEFRIIRO N7, Fig. 4
12, 400m &7 3 —< A L MP30 & OBfR%
RL7c. 2B XU SPRICK W CRICAEE M
BB AZED N (2Lt h r=—0.57, p<0.05;
r=-0.75, p<0.05), ZDORRIE, SPEIZEHW
TEWHBERE L RL7. —HT, DCEICIZR
NPTz,

V. & £

ARPFFE T, 400 m EXHF & T HiEpEES
BRUTEREE RIS, HEEEHICLS
MAOD * Wingate test IC351F SR ME B L UF
BT —, ZL T, 400mAE/NT 54—V ALED
BItR7 5, Wingate test % i\ 7= 2EE Z M AE T
BLXUENRT 5 =<V ADOFHIEOF APEIC DWW
T, BEMCHIET A L2 HE L.

£, MEEEMET FOVFE—RHH S A Win-
gate test ODFFE A 5 NIC T 572012, MAOD
L 60F» @ Wingate test FOEEFME (AOD60) &
OBRE R L 7o, ZORER, WHEOMICERE &«
Zidx <, Fio, MEORICITHEELIEDOHBE
RO BNz, Withers et al. (1993) 1%, Win-
gate test HOEEFE1L60F) TEFIRREIC D
Z OB R KEEFRME I L TI96% LA Ric7e b C

LEHREL TS, INHORERIL, Wingate
test ICB W THMEADBMEIRMERET) & IR KITE W
HEETHETELT LERLTEY, ERfEO2
TIRZ V)V 7 SEET 5\ T b LRI AE ) % 1)
ICFHliCE B Z &R EINA. IHIZ, 308
@ AOD & MAOD iIZ% 4 %5 &1 51378.0£8.6% T
HY, ZOWHEDOBERLHEELEDOHBIRI AR
HHEN. Txbb, 30 Lo BBk W
THEMEERB VT —OFHEXRITES, &
72, ZOfEIZ MAOD O E{KICIKA L Tz, Z
D LiL, 308D Wingate test 12 3317 % F /S
T —NEBEFEVERE R L T\ A T AR
HHDTHAH. CNET, Wingate test I35
BIAE ST — DIEEER M BE ) A R L T B 0
MCOWTIE, HAMFAME (Goslin and Grah-
am, 1985) CHEFfRMEDOEHZHR (Bar-Or et al.,
1984; Froese and Houston, 1987), Wingate test
HBOREEIMAFLEEE (Scott et al., 1991; Granier
et al., 1995) & ZfH/ N7 — & ORI HBIBA R 23R
OOEND T L ENPBBRFI SN TWS. KFRET
i, MAOD # X ¥ AOD30 & MP30 & OFHICH
B HBEBRARO bN/. Lich - T, HHBFE
oL F—REE LRI RENLIRE TS SR
KEEFEE L OB RS2 S ATH, Wingate test
13I8 B RN T — DEERFRVERE ) A B 4 5 O
ICERTHAZ EPHLNIC 70T 2 5. M
2T, MP30& La-WT & ORNCAE 7 /HBERE R
NRBBNI (r=0.59, p<0.05) = 2iF, KfT
Proe L ABEOER TH D, Wingate test O F i
I — ISR SAVERE 1 SR LT\ B C & B sRH
T5.

FEREEEAEIC B 5400 m /8T 5 —< v AU,
Wingate test IC $51) % ZE /37 — L RIERIC, &
KIpFE AR KBTS & ORMICHE B/ HBER R
MWD LN TS (Ramsbottom et al., 1994;
Weyandetal., 1994 ; E&RiZ2>, 1998 ; EHRINE A,
2009a). F7z, 400m EICIS T B MEEFR M &
URBFRET R VF—OfFGIiE, ZhE b7
—T2% ¥ JU28—43% ThHZ LBAHMEINT
%10 (Lacour et al., 1990; Nummela and Rusko,
1995; Spencer and Gastin, 2001 Duffield et al.,
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2005), COEIEIF30FD Wingate test DZh &
FIEEAEOME (60—77.1% %5 L 122.9—40%) T
7% (Withers et al., 1991; Calbet et al., 1997).
T7:bb, 400 m &, Wingate test & H12, FD
INT = A IIRSRMERE IR <HRAF 45 O
LIS THAS. RISEICEHEWT, 26T,
MAOD $400m E/NT 5y —< VAL DOBICHEE
eHBEREfRIZ A DN p o7z L L, BRETHR
95 L, SPHICKWTMAOD £400 m & /X
T x — VA EDOBICHE BB RAZED Hh
2. —HT, DCHICEBWTIEALN ) o7
FiTH (2009) &, HEBEEEESGE L
FICBWT, E/X7 y—< A (100m, 400 m,
1500 m &) & T r)bF—HHGRET) (RKMFEAE
BIURKMEERE) oI, WihoZk
BHENCBS W T HERELMHBEBRAA LN D > 72
CEERHMELTERY, SRS OERIIERE D F
HBPTHHT LN TnW5. bbb, kg
DETFFERERITE S BB MIL TnWbH T L
BnEZOLNL. EE, FiIr (2009) &R
D FHE D MAOD OB (REUS, ThXnl4.2
%&E63%THY, MEERMRENIKNES S RRD
BERLTWAEF 255, BERIZALNLD -
7o PEEBEIL, FoO®EBRMEE, E B &0
FTXRTCOEED N V=2V 7 BLETHY, (K7
LR ER N LIICE A EME A ThH T L
Ho, KIFHIFEAICRLZLEZEBEZLN
B KO R» O, THEHEE ORI
DRI THHZ L HERAT AERTHAD.
CNET, 400mENT 5y —< AL MAOD
FOBRIIBEINTWA L DD, Wingate test
HICET HHEEME (AOD-WT) (CEHT 5 &,
ZOBFREBBFE I TOZRW. LaLans, 8
RE OB S5\ T, HEEFR AR OB R % &
bNAHT &, SHIT, ZOWEESKREW &,
400 m A/ =<V AIK L CHEFNCIER %
EEZONL. TDIe, 400mE/NT 5y —<V
AL AOD30 &L OBfRERFT L /2. L L 7%ah
5, 2B LUEHOBFOVLFNICE VT,
BEHEBBERIEA BNZ 2 - 7. DCHICIW
T, BERBALNIEp -7 i, ERL72kD

12, TESEEEORITBEE BRI THSZ LD
EzbNn5. L2L, SPEICBEWTHLERLEA
LNEpolzZ LIZOWTIE, ERERRL S KE

AW L 7-8i# s A OREBNRE 2 b b, A
%20 SP #fd, F—OKRFORE LHEEiciE
LELETHY, FROREMED L -2V 7%
HICHEBL T 5. FU—o V7RG D 5
JER— N, HiAl - ERATIIIC D PER L 72 5EFITh
SlcbEZONS. L, #iEEAL, HBE
VAV ETI0m #H] - L TWeHiE Th
o7 ZDz®, 400 m EIT I HEAT - BT
ICI3ftho SPHEDOE LD &, 45> T/ mHEMES
# 2 b1, Wingate test © AODIZxf L T/8 7
F—XVAMEDP ST EEZOBNS. Tl iR
FEAZRRLSTHTHRIL CTAD &, FEHE
BIEAIRH BN (r=-0.79, p<0.05). —F
T, MESEREEICEVT, SPHORRER I
Thy FENLPREB LIFAEL . OB
B, 8 ETL00m ELXTHLELL TkD,
KR TR A OB ETH 5.
bbb, HEEBIIMO TEREE &L
T, #Afi s LUHEMICEN TO S ATREE 23 2
bNB. Lo Lkanb, ¥ifis LUK
BIL C, AP TIHBIEERTT-> TWin\nicd, %
DRREMEIC DWW T HEBI DI 7% H 7.

Wingate test IZ 351 5384/ —{13400 m /N
T VATRMTAIEETHHEELOLNS
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7 (FiRE A, 2005). LA L, Wingate test
BRUL00 m AED/NT 5 —~ v AT ERE R
BENCBR RIS A 2 20D, W OBICRIHRME
MAEOLNLZ LIZTHICEZLZLNS. KPFFET
i, &FICHBEWT, 400mENRT r—< VAL



282 RED

MHmk@ﬁkﬁnﬁm%%%@mb%ﬂt.é
IZ, #FECREMmCIEE:S 5 &, SPHRICHWTC,
400m%/\°7 F—< VAL MP30 & DOfEi ’ﬁ%ﬁ

HBIRRPFEO bbb DD, DCEIZI W T
AN T AT an%bf,%ﬁi#
(2003) 1F, TEBHEOATNSGEL TED,
BEREEBERDP AN P72 id, Bk
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