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The Effect of Young People’s Endurance Capacity in
Basketball on Their Circulation and Metabolism

Abstract

Objective: basic and specific endurance testing that corresponds to a basketball
game simulation to find young basketball players physiological reactions during a
game. Determine the impact of stamina on competitive ability for young basketball
players. Methods: Ten Junior High School males as Group A in this study (height
173.1 + 7.8 cm; weight 61.6 = 8.4 kg; age 15.5 + 0.7 years; basketball playing
experience 2.6 = 1.07 years) were tested for specific endurance, basic stamina and
basketball game simulation abilities. The specific endurance test was for heart rate and
lactic acid level values in blood using a 10 meter shuttle run method. Heart rate and
lactic acid level value acquisition occurred during resting time (R), after the end of
each section (1x ~ 5x) and a 7 minute recovery (E3 ~ E7). Basic stamina testing used
the step method of Mader et al. (1976) increasing to the maximum stamina load for the
individual. The heart rate and lactic acid level values were acquired during rest periods
after each step section was over. The basketball game simulation adopted the latest
revision of the International Basketball FIBA rules. Heart rate and blood lactic acid
level values were collected during rest periods (R), as well as at the beginning (R1 ~
R4) and end (1x ~ 4x) of the game during the 15 minute recovery period (E3 ~ E15).
The video of the game was analyzed afterwards to find each player’s frequency of ball
possession and individual fast-break participation. Descriptive statistics were used to
discuss subjects step method and 10 meter shuttle blood lactic acid level results, as

well as the simulation basketball game’s ball possession frequency and fast-break
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results. One way ANOVA and Tukey HSD analysis were used for the comparison of

differences in heart rate and speed for the 10 meter shuttle run test, as well as

differences in the heart rate and lactic acid level in the basketball game simulation.

The Pearson product-moment correlation found a relationship between the 10 meter

shuttle run’s maximum blood lactic acid level results and the basketball game’s

maximum blood lactic acid level results. There was a correlation in the aerobic
threshold speed and basketball game lactic acid accumulation indicators. The aerobic
threshold speed and the recovery period after the basketball game showed a decrease
in the correlation percentage with the blood lactic acid level. There was a correlation
in the anaerobic threshold speed and the basketball game’s maximum lactic acid value;
with a significant level of a = 0.05.
The conclusions are as follows:

I.  During a basketball game young people have a high heart rate (HR . 80%), but
low symptoms of lactic acid accumulation (each section was below 8 mmol/l).
This shows that a basketball game is really carried out under anaerobic conditions,
but with a low degree of anaerobic sugar efficiency use. This symptom mainly
supports that the game of basketball is in a non-lactic anaerobic state, thus the
stamina used in basketball should be supported by ATP-PC.

II. The basketball game tempo (the frequency of ball possession) and the fast-break
frequency (number of fast-breaks) will affect energy metabolism during the
competition.

III. There was a positive correlation between the 10 meter shuttle run test maximum
values and the lactic acid maximum values. The correlation value was r = 0.58,
with no significant difference between the two (p> .05), but this was only a

moderate correlation. The results presented are consistent with the symptoms of



IV.
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physiological mechanisms involved, as participation in the 10 meter shuttle run
test is recommended as one of the specific endurance test models.

Aerobic threshold speed has a correlation with the basketball game lactic acid
accumulation index of r = 0.21, thus showing a low degree of correlation between
the two, which is not significant (p> .05). After a four-quadrant analysis of each
individual’s 10 meter shuttle run specific tests, these specific test results and
aerobic threshold speeds are both good. Both have a relatively lower lactic acid
accumulation index than the basketball game’s results, therefore aerobic capacity
training should not be ignored as it complements physical endurance.

The aerobic threshold speed and after basketball game recovery period blood
lactic acid have a positive correlation in percentage decrease with a value of r =
0.62, which is a non-significant correlation between the two (p> .05), although
the correlation was moderate. The results were consistent with physiological
mechanisms symptoms: aerobic capacity had an effect on the removal of lactic
acid in the blood and recovery.

The anaerobic threshold speed and the basketball game maximum blood lactic
values have a correlation of r = 0.29, showing a low degree of correlation which
is not significant (p> .05). Through individual analysis the anaerobic threshold
had a higher capacity as it used more frequently and is more able to withstand
high-intensity exercise loads (such as fast-breaks). The anaerobic threshold
higher capacity is of a similar intensity and during exercise it reduces the lactic
acid accumulation and is relatively better in its ability to rapidly eliminate lactic

acid.

Keywords: aerobic/anaerobic threshold, 2-4 mmol/l, non-lactic anaerobic, ATP-PC
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R EEE LM EAGIRAE T T - HIESHIGA R4S BifF IR — -
SEEE 2 MR H % HOHBEIENELRATEARE (REE
2008) - EFHSLFTHVRHSE - PTG E—E4S 5 - ERREE I EIHNN ) e Ry i
JEALMEI 77 - HEA (B RA A IEALEENT T - A REMURI AR A

BT MALBRERAHBI

Al e B AUEHE - RO LSRR R (E F R Z P EEYI N ER

B > FEBRZ ESAAIT AT o M EHEE R LR - ABLHY ARG S ST AYE
A4 SRS IE RSN pH (E T EE PR AR MR, th AR &2 - 2

SRS - HE R R Sl T e R 508 (Phosphofructokinase, PFK)
ZistE > B PC HYHEAZR - Bl AU IS R B 2 ) BRI AR
THEBFRIA (Nadel, 2003) -

HEE M ARESR M =HERNER © — - EFeE 0 - EEe
ALAE ; = ~ HEEFFER ] (Hultman & Saholm, 1980; Ttoh & Ohkuwo, 1991) -

TEE AR EATA - E MR PRI A B (EHERTET] 8 mmol/l - BIE 2B E{E



T CEHLAULHE R R S2 B iTHY7 IR (Liesen et al., 1985; Janssen, 2001) -
Mainwood and Renaud (1985) RIIFE/R » ‘BHLANAIEEE 2 20 ~25 ¢ M/g
I ANBGHVR S5 AR e USROS BN 58 4245 1] -

FHE R HA Ay A BRAR A G 20 H AR R M ALBE A B 05 LR R 5 (8L ARy
w77 WA R A mE F iR B e I BRI GRS 0he - B FLBkRE R
AN RE B Z B - MU 2ET % B aE ST 2B Sl 2 g I AL B (B 2 5
FAEITHZE - AU AL R R St P AR A Bl i BUEBh & Y HIE - EER 520
FEH TR - — - EEhRE 2 HE 0 - e B AR 2 HE - = FIsRE
ELE 2 EBRE ST HE MU~ AEEETT 2 HET 0 T I SRERE L HFIET 5 N~ SIS
B> ¥ s & -~ S5 2 #Er (Neumann, Pfuetzner, & Hottentott, 1993) -

Mader et al. (1976) i HFERE &2 J7=0  RHE A ZLEE 4R~ 2 mmol/l TE
FAASME H8E N ERHHOR B ERA(EEY /7Y 2 mmol/l B 4
mmol/l I RyAA-EEEEEE - IR LSRRG 4
mmol/l R E e Ry A RRE - A 58 AE B AU 287 DU /K b &) 2 i A
Ry ALEE AR A AR BRI BT - TR DT A BET et i B Tt
% - EBUN S B E R AREHI AR AT (R385 ~ EIThH - 2005) -

Neumann et al. (1989) o - {E AFLEEHh 4R &2 FR SRR E - MEE

AEEER - 2= 1 -



% 1. AR ERNER

ERR TS i e o LT R AR A 8
= EESIEEN
HEEESEEN o
& Eg= e EAE AN
= a4 4R AE
e - A
& e A2 HEFRFAE
= Hh&R KifE & _ T
A FLRERE S
& HHAR 4% o B R ALIBE R
EE{FEE 100 % RHEIEE > BEEET
T A A AR R
TR AR
MEaERL 70 % DL EART
AILA T RE
HRAERL 40 % DL E EESRERN

Mader (1994a) & AR R AT R 2 B 5

(B R ARRE - Z5¥

BREE 2

10

(Neumann et al., 1989)

» HARE T HRKRABRPAR =

ABG(E) | SR - EEIRARRE R MiEEIEARE



% 2. EEIRARRE

S far i R
10s 3s
20s 4s

50~60s &s

(Mader, 1994a)

TEEN AT % AT RCRER 0.5 mmol/l - s B DL B 48 I F 7L e 20 i
PP G RN R » LA T B R s AR UEBIEE -

Leyk et al. (1997) 20 AL EAHEREHG I - HIRE G e AT I g R s S
B HARR" ARSI = GERERAIAIE - L5 / B -
TEERGED) 2 HAERE/ VR 0.5 mmol/l - s AR RHMAIEAILRE SIE -

Neuman, Pfiitzner and Berbalk (2001) 3577 » FLIA {56 05 i o Py sy oh ey
RETHERT - T 2 E B R g HIRIEE - BEIEAEHR%RSE 3 min (B3) Bt A

BERRH T e FEFLRR R ARAYERRS - H TR oI =8 © — - EBE R A RRIEE
EEEIRAE Bl 0 2 AARRIEEHIEE (RUEERYY) & =~ ARG E IR

B (% PRERHS TG 2 2 o MRIBESE =8k > nEEMsT BARHRE - 51 E7A
Ry o TR EREERSRE - B RET AL BRIEE / BERISRT o Tt e B i ALi%
HER R A 0.5 mmol/l/min -

I FLEE FEAC ST AVIRSE » TS HEF 2 M am m fLEFRIEE N B ~ BEhi 8
BIHISRB 275 » (SRR o 2 AHRE L IE A LRI EHBHERE ) IE H 09 8%
M BREUEE YT SRS B TRE IR0 - B ROE BRI SR S B L)
TEAFHEIVED) -

11



B=F  LBRERMEBETZE

OBEERE RS IEER NV E S AR T 28 H R S22 8 Ol L Y
E ST - E B4 AW LBEERAVEI RS ZFAC R RS R A Fr ]
(Lederer, 2004) - 3G HAGHVRE B2 218 - dHaRGE ~ MALBIERE ~ 157
SR E R AR » (R E AR H I A R IR T - SR gl ey &
BHARAR > DI LBk - s nEpkin i Sk IR it EE £ BifesE - DB
HEB S ERE -

LBk H AT ERE A R E E B RS T2 —  NHBE E R M AG TEERAY
AN > BAE BRTE R E R ERCE R EGE At BRI R B AT & - R amE
PEEEEE A # R AT E HE A ER AR T - EEEE R
27 (American College of Sports Medicine, ACSM) A 1998 4Eas AL LBk
R E LR & EEEE SR LBERET R AT o T 220 - g, ¢ Friel
(2003) RIFZHELOBEERE 7 ELREB R 7 Ry B E4k > 415k 3 ¢

7% 3. BRI PR o FERE

HEENRE
R A B e
(HRmax %0)
50 % ~ 60 % LR TS - S S BN -

60%~70% REEEERE TEASR  EEHEHEENRET -
70%~80% EiREHAE BORALED) > EECGHULAERIER ST -

80 % ~ 90 % il TREINRE - RS UM 5 £ -
NAGHEENGIR » FRELsRE N TiE R H
90 % ~ 100 % TR R
/J\)ED °

(Friel, 2003)

12



Bohmer et al. (1975) FoRag RIS ARG Z AR 5 min LEEPRA] DI
THEHNE 2 WIERETT » TR o] FIAGEHE A Sl I GRAVAER » FIERIEELNER 4

4. DR WAEHIE 5 min LPERFEFERE

HR (min™) RS
> 130 7=
120 ~ 130 AEF
115~120 %F
105~ 110 IEH AT
<100 SR AE

(Bohmer et. al., 1975)

CEFHF MR - il 2 A I8R5 - R LAHRRET ER
B N A VA RORHE OBk - SR IR BRIV SERE JHe Tt - LA BT
TEZEREST » TEMHERY CAE & MRE(FE/DIVDY - R B RS RE 4R R BRI E IR
#E (Wilmore, Costill, & Kenney, 2008) -

[HOTII (2004) §H¥F 12 BN ~ ANFREVHEERET - DREIEOPER &
HRE - JY S A~ BB 3 X B 20 min AYFFEREMNY J1FI18E - FHAR M)
Cooper-Test HED MR ~ HIHE 18 AR LBk Fo e 55 B B TR SR R R S R
RN BRI K HEIRERONE 2 4550 DR B A 45 T R R
FETREERE 7KAE 5 [ Cooper-Test 7 FRAREHEEER I IRA Z S AHRH ~ BEERICTRAREL
HIRA R IIE LR 2 IEAHR -

ZIEHABIREEE (2009) 77 fll DA4: Bl E B & 4 FARR AR W 44 75 T w2 it
FEBF Bl — G A R BB LRI = RN LRGN - SR E
L BFFEFRE E N— RS B[S 2 0Bk B RN —R T -

13



Foadie (2008) HFY 10 FEIA S P HHEEREREET - DL 80 % MESER(E LBk
RIF A RN IEIRORE - #r7 4 38 - 88 3 X~ HX 20 min ZHHAMIIF
o GEREI > BERETEBARMIEIKE - ARRECHRE T - HEIHE
G i 2 P LERIR T > HEIHAEHREIERaG HRE 46 % f27HE 56 % -

238 ETEAIBTFEEAM AT AR > 2 BN T3 SR (R 2 R AR B E A K Bl
FETHYLBER » $5 an hRELEREVE A S/ P EDRAVESE — e 8 RER

HREN SAEAT ST BRI T A AAERF RO E Mo R e EEh F3R -

FUUE  fESIEILERIN IR I

FIEABRRIATERBHEYI R4 (ATP-PC) -~ HEZE LA FAY ATP

EERRANRE (PC) ST AL B A I =T -
ATP — ADP + energy

PC + ADP — ATP + creatine

AlAFERAERY ATP SEIFEAIR - REHFEZFE 2s NHVES) - FEEIE#REN -
AR HLEE (PC) Z BBl SRR RE & - REIBEFHSCRT 6 ~ 8 s AYiE
gy EEAE ATP-PC ZHHARLHAELFF 10s NAVEBIRIRE - ATP-PC ZH 44
REEAVEES - ARRMN A I GEEIAE - (HEZ LSS - EElE
W (FLEE Z40) BIBEREM b o 1S A e = AL B B B HE RIS LA R 5%
(Janssen, 2001)

N BRE R T B R EIMERFUAE S © ATP-PC 5 H FHAYE I
73 ERMERTETT PC PREEFARVRES] (5R3E%E > 2008) - JEfEEEZUESIEHAY
BERHEUR TR S ~ A - B8 HELEEAEZM - M8kt - Newsholme,
Blomstrand, Mcandrew and Parry-Billings. (1992) %7 » HLAEEA L4 ATP

14



e s BN s R A e AR PTIE R R S HI E R - TEHLA
HILAEY ATP FEVgEF - (1SS H e/ PC T EEIE-GR, ATP - HIFLA
kR & T % 10 % (Hollmann & Hettinger, 1990) -

EIBENIHFEE S » ATP-PC ZEEIRABRYERZIR TR - 158 RIS IR
o EENEE SRR 30 s NBIAETRIE 70 % - [MAEESI& 3 ~ 5 min NEIA[5E4
P18 (Janssen, 2001) - A ERNARES]  HiEEgE A HEENRE
ATP-PC ZHEWARRE IRV » BUE SR 1A — MR - 7R3F (2008) &R
METAESRRET - AN ST BRI RIE ATP-PC Z4% - (HEEF
e DAFERT RIFHEAVERSE -

Mader (1994a) HYWFFEEEER - &% AR ACRERY 0.5 mmol/l - s - H]
DL A SR TR AL o AR LT S e 2R o AR IR AL B 7 ] AFE HHasa T
{AEE AT RRRY U7 S EE B TR B F Y R RE AR H#E AT ORI » TR el Byl Sy U7 =X
(Fafm ~ FFETT sk 2005) 5 RREEL - PRIEVE BEI5EFEE (2005) BL 2 x 30
m ZRRHEH - HRTENRERE 40 ~ 60 s > fERAET 9 AT RERETHES
FEFLBEMT SRR T30 EEEBRSEE (2005) $HEEIAN 12 MBI FERET
A TEIEM IR B 2 x 5 x 20 m RERFE By dmE I RGN 0 2 Al
A RIUE ~ miaCEEREEES (2007) PL 3 @ Rl G m ~ 10 m) ERHT
X - FREEER 30 s By SPEEINEL - & 24 HEREF (B 13 £
27 11 %) (FRmEIEALBEI Skl 2 5 =0 BRERE ~ MG ELTRFEE (2007) LA
PEEREY = IR {E Rl (PR EE + HWdd + DR BB Eh{E) - $1% 15 4
(20 N B R BR B T R iR S LB 1Ay 2 i =

HafmE A (2005) FIHERK 1/4 H55 - $t¥ 10 KNS T EKBER
BT S5 = AP R AT R - RERTER 60 s - A EREAE TR IR ECER T
PCRFREELOERE - S 1~ 3~ 5 &SRR 1 min SREEE FEMiRAIZLEE

EHEEBR AN 3 ~ 5~ 10min CEPLBER - HWFEEREER (—) %2

15



Al B EHE P SE AT EI By 116 £ 0.58 s REATBEEREEE G M= s R B (F AL
&> AIRELUE (R BEEREEIHIN ST AR T A ISR (2) ABRUHERERS
RRE R PR S - HAEERE T BRLLE -

FEEE: (2005) $HEEIN 7 #Fmth By @EERET TR IE LB /348
HRBRE =B PR B W50 NEEET 3 ZO&X 30min 2 20m
TR AREOF Ryl I EALBRITT 54K - B FTas R > ZElEEEIIRIR - HARM
Z 20m B RREREEL 20 m EPRHTAREERAR B A RECR | RN EhRE =77
ERantpeRiest 7 125% -

FOCRIEIRTFE ] AR - SEss JR AL BRI I8 Re T 30 > m] AR EhIH H #Y
AE] > I EEIER R T sl b B A ARG T - ifiakat 2 T =R A & R BT
FralsRE RS > BT TEIRIN IR 6R& - AR e A et -

BOE AR ESHMEHE

Mader et al. (1976) FFEFE G ZHEG 0 Al AL E 2 mmol/l EF
FHSARE > 4 mmol/l RISMARE » 212 SIS MR &UAR S
BEE AR FE B e - #b A R A E B IEA B2 e - MR ER RE
FEA S AR I S S A BB 7.2 55 -

EHEIRERNA RRER - ARHREEAEEE MR R K EEY A
S A R AR B EBREN - bK b EYIRIACEHRA AER © 2
R L AR R EEF - RERATRK LUK b &Y 2 S AL (Pansold,
Roth, Zinner, Hasart, & Gabriel, 1982) - fESEMI{EARIVER B AARRE
(steady-state) HYERSUEL > ERIALBLHY A R ELPEFRZZI G AR PHTRE (Mader et al.,
1976) - MFISRARAVES S - EE 0 ERITRAREE 80 % HYIRE NEEN

16



HEGRRE - HEARD AR PR AL B2 2 88 /7 (Keul & Haralambie,
1997) - iffi b —2E BRI E A B B iR AR E 2 S

H. Hollmann, Schiirch, Heck, Mader, Rost and W. Hollmann (1987) #YW%23
N RACEE B 2 A A RME RS HES] 2.8 m/s ;i E R E S S E T
3.5m/s o ARETEEE) PRI EEHER - FrRlEHIHI SR ATP-PC #YFEEER
HENHE o TR3EE (2008) HEIN IR Ry & EUEEIH H 2 DM ERE - NER{E
HEHH BT BIEHA RIFIVERINIEE ST » (E 5 BerefE R R A B e
ATP-PC 24 » DUBTRIGRIZELEE - A & - R AR E RV R ERE AT E
NERBEMS 77 > SR AR JIa/ SR8 2 B BRI AR (FR3E# + 2008) -

PHER - TRFEE (2004) FIHIEHEDT =St WREIN ST 8 oM PR
FHETIEAR E2E - WA LB TN - B TS RIRE - 45 RE
Bz s AR B O R 4 B a) R (G788 3R T A S-S R E A A Ry
RIEE2ET2 -

T A (2008) FHMEAREZRE (V4) (FRIIGERE - st — AR
HE) 2~3 RZHPFESET - ETWE 6 R @RI - SXEISRAERE 1 X
JISREEE S S x 3.5m/s > FR Smin - [HEL 40s > FIGGEIE 30 min - F
i~ 1A Ry s R AR A T 200 25~ 35 - 4S5 mis o I S

min) - GERER > Tl ERN 2 R ARARER NE B -

EEE - k3% (2005) FIHAS-MEARENRG R 2 A AR EEE LR
TE RISk fics  $tBINE B FEET 9 HEfTTHE 5H 3 X2 20
min FPAERENIGR - 45 REURZ 1% HELBE I ELE B (%~ I AE 139 A H
ZHRTt -

BRAIE (2006) DA 8 F4EHH HFHOMET » DUE NG ARHERE R ISR &
SR - (T RHATE > B 3 R B 20 min ZEEE TSR > 45 REUR T
YRR DG PO T A S RE U EIRRE ) - AT HIROR -

17



¥

AR-RERENHHEIER > AMEREE (FREETN I/ SRR E Z % - Nl FZK

TEHEEN A I/KAE - RRETRL E S S LRI -

BAET REEE

C BEABETERIEE ENEF LGRHEBIRESLEE 80 %

(31.84 £ 3.58 min) - ¥ SIHMHEAEK -

+ BEEREEFEETAY P ORI S HRua HY 85 % DIE - HEEFEIZMHE

LR WETAME EAMESHATR -

s EERGEEIIEIEN T R IEARS 0 (HE ATP-PC FEIE R EIEH) HimE

BT (S PLER(E BT BRI R -

~ HREESREEBIABEHERREL ATP-PC W18 » M H AE I B R IE B & 1

ZLBER - (RIEE T RMTRIRA S

18



F=F WIRITE
B HIRHR

AWFGREEL 10 ST B 5 T BB A BK B Rt 52 - (RIRH A

it

EEArEDRETE 2 % Aiig 4 2o &Rl 4 % HEARERZEHERE S -

pil

=~

SR 2 el B B R e oy S B B e SR R R % 4

% 5.l EEAER (n=10)

PEE £ RS =i
B 173.1 + 7.8 cm
HGEE 61.6 + 8.4 kg
FHR 155 + 0.7 years
R 26 % 1.07 years

19
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=6 BERITEAEIE

AKFFEI 53 BT SORT 77 ~ ZEBTi 79 IF 2R  = I, - SR
FIREEL 10 m SRR AT | FERETH R Mader et al. (1976) Fiifit 2
MR AR A ROETT s IEREEEEEEEHIER FIBA SirEs] > BIMSEERR R AIMEST -
2 ST B S S U T

— 10m JrRELHE
AWTFEBIAM M (EEIEABLM ) > KL 10 m HriRpe )5 =UErT - M

A S FUAE 2 - AR Ry 100 % o PREEETFUET  #EER 5 x 10m §1iK
il [ERE 60s -

e

g g ki

72 iR
10 wk

23 m -

m

2. B AT

T~ BRI A

AHFEENET PR Mader et al. (1976) Fried ZPEREAE G > 7

200 m HEEGHELT > AlE 3 - ET A KEHERE 25 mis > FE BT

0.5 m/s - FFEFHERE R 5 min > FE 2R 30 s ETHERMEBZCER

S R = EN VN o =

21



1]

(—)

(=)

(=

200m HEH

30m

3. B M7

+ PRI

Abtge 2 LB L > HIG BRI 52 2381 FIBA (2010) 2T

fEa] < Bl EEBRAR A TEL B M T

LEER 2B R A - B MIBETHED - EBRHZUE SR 1

o HIEE 2 B 1’ 2 %o pdRIRIRESEE S S - feE  BRER
A -fi SR B B R B I AL B R IR S 2 B I BCh Y g » T

75108 [ M A WY T PR A2 A

S

FROEHERE % BB E RS EERB B E R A -
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qap)

(1)

(7%

()

AN

(L)

L

£

e

LEFEE AR - FrA2sl B A% 40 min - IO
RGHEELLE -

ATAEAEFFESER LD 2 ABHFIEITRA T > Az
HEBHPERRERGEER B REHE  L#a LB 5
o GEHTPERBIERGEZ C PEHEE -

ZAH LB EHCR LR EET - R LR -

BRI FT A 2 5l & N AR RR O RO O 7 G PR AR i AL B A E
(R) - #5 15min ZIRFEREMARE R2 - ALEEIEET
LEEE h ARG AT BRSSP B e SRR AL BE - SEVUERSS R (% - AL AR
R E IR 15 min > HIPHEDT R5ERE -
s~ —HE R T NIKE SR E O L4 DUREE -
EEE R AR SR AR TR 25 BT i B L PR & B K
% -

\>£v

E

HERATEEZ 28R 6 s -
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HIE e BE AT WA S FRF ]
5 S Ix ~ 2x ~ 3x ~ 4x ~ 5x
HR min™! 1x ~2x ~3x ~4x ~ 5x ~ ES
10 m i
R~1x>2x>3x ~4x >~ 5x »
La mmol/l
E3 ~E5-E7
o HR min’! Sty W EN PN TyN=1i))
Resest e -
La mmol/l R - HIE&EHR (BEANEKETR)
HR min™! =18
R~R2-1x~R3-2x~R4 - 3x~
La mmol/l
it e = R5-~4x~E3~E5-~E7-~E10- El15
BRAE e B R 2 (&R 71
PRUEY R 21 2R 1)

24



FUET  EREIEGSSESEM

— ~ POLAR Team System : & yEeEgs L - Efa/E L6 LU O EEZS B0
e 10 44 -

4. POLAR Team System

© PRIMTHE—4H -

AR

mmmm#s CFL, l

LATEX EXAM. GLOVES [S1Z1

5. SR TRA—4H
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=~ SEIKO T$% (S056)

RECALL
¢’
T
>
SET

)
@
Q
<
-~

MEMORY
100

SEIKO

6. SEIKO ##§% (S056)

Va ~ [fEARE M7 (BIOSEN C_line Clinic)

7. [HEFALEE 53478 (BIOSEN C_line Clinic)
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T~ BEERELECH GRS | LB B ~ SFaCsRaR ~ sUorti - BREEFE RS
DA ~ DIEE sk - W5k

R L 7 00 B X

Scoresheet

b ¥R E R

V2yds s

_ i'

8. BEBKEEFACHR O HER S

BOtT BREEEGE O

— R -

(—) FrAERIELIFIBEBEAE RS L2 -
(=) FrALBEREEELL Polar Precision Performance’™ 4 SW /B 5 i R s B it
T -
(=) EEEEmt LSS Lactate Express #if%#% A Mader 4 mmol/l A\F
sFEMEANAR-HERME (2-4 mmol/l) 2T -
(M) FrA&ERILL SPSS 18.0 d s fA Bl S as i T4at o bt -
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(71) FrAEFLL SigmaPlot 8.0 #E{THIE -
= HEta

(—)  DUEACMESRET ST FYIERET M
1. PERB A AT Z &R HT -
2. 10 m TR MABLSERIIHT -
3. FRBEEFEN G BR A R B B TR BT

(=) DIERNTEEEIITEL Tukey HSD FARLEESLHET FHI53HT -
1. 10 m HraRpealsts 2 ) OphR BRI 7 72 52 -
2. FRBELEFEN G 2 ) bR B L iR 2 2

(=) DA B R A T YIS R T
1. 10 m raxpplatm 7L Ak i A (B B2 PR3 b i AL RE A K (B2 AHRE
2. HEREHE BLEF A BRI R Z B (% -
3. AEMI(E AL ML R WM AL AL N E B2 1R -
4. fmsE BRI (E R LR AL M R EZ AHER -

(") BEKER o =0.05
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BUE &R
B AR T
— B R AL B ST

& 9 FyFeish = E DR FLEE B O BRI  SEI B 2 - 2 E
2.5 m/s ZMERE > SEHMARE R 1.78 £ 049 mmol/l - LBEE R 140 + 7
min” R 4.0 m/s B P AL ERBLLERRAT RIS 7.13 £ 2.61 mmol/l B
186 + 4 min" - W PHMABELOBER Y Ry HI R 5.53 mmol/l EL 46
min" o 10 ZZHFETH 4 L5EHE 45ms AR

16 - - 220
—— La

14 - - 200

12 - - 180
— 10 - - 160
E Z
E 8 - - 140 £
~ o
(0] T
- 61 - 120

4 4 - 100

2 - 80

0 T T T T T T 60

R 25 3 35 4 4.5
Speed (m/s)

&l 9. PRB6 R G L BRI A e (H 2 P B A 22
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=~ FERE NS AT DR A - RS B E 2L 3T

% 7 RRE OB A - AR RMIE A (V2) HIER 2.6
0.8 m/s o LEERALE 147 £ 20 min” o SEERHEREE (V4) BLOBERSRIE
36 £ 04m/s ~ 177 £ Tmin' -« ([HARAAEMEEE R 3.5m/s - EEHIE
HEH 4.0m/s -

% 7. PR AT LB R LS S-S B (R 2 P S A

HR (min™) Speed (m/s)
V2 147 + 20 26 £ 0.8
V4 177 £ 7 36 £ 04

Hollmann et al. (1987) {5t} > Wf#EHH B I AERMERE (V2) HET 2.8
m/s  SEERERE (V4) HET] 3.5 m/s - {fEE T RENIE AT - LHE
ELL ATP-PC RyBUHIM NHVIEERVESH H - Wit R 258 2 A S HE
RETT > MRZE EACEMEAE o SEERMEM D AERRREZ b RSB R E 2
ELWEIMN J1RE /2 EIATREIRAR » SR E T L - M I3/ SR DA Sl (B 2
(V2) BSRREZEE (V4) RS Emh - 3Rl e A Sl I/ SR 02 e i a1 4R
ZAlllGRERE (GR3EEE > 2010) © AWIFEZ 25\ E A Ae PRl 7 I5/ SR o0 R E 48
= EGE A EE BV RA MR EIR R - SR A AEREARERE (V4) EER
WA Z 5l 6584 » 1A R RIERVER MR AR EIE - A SRIEEE (V2) #
RS TEFRIIR 22 %] Hollmann et al. (1987) Friett Z£74E

B
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B 10 m FTREHEAT

— ~ 10 m FriRECREL LBk B A

8 Ryzal#E 10 m Jraxpeist BRI G 2 iAo 55— (1x) ZREP
VR 4.6 £ 03 m/s o LBRRTIGE R 138 £ 15 min” - A (5x) HE
Vg Ry 4.7 03 m/s o DEERFIGE R 148 £ 11 min" o S 5 LBk R B
JEEREREZR (p>0.05) -

-

7 8. 10 m FTiREIHIEL LPRELEE 2 P REAAEE (n=10)

HR (min™) Speed (m/s)
1x 138 + 15 46 £ 03
2x 143 £ 13 45 0.1
3x 148 * 10 45102
4x 146 * 12 47 £ 0.3
5x 148 £ 11 47 03

» 10 m PraREEim AR s34

ZelE 10 m JraxpiE - EEP S (1x) HER 1.81 £ 0.3 mmoll -

BAMEE 447 £ 0.79 mmol/l - HFRFEESPEETIEE (Sx) - BHE— (Ix) %

FFy 2.66 mmol./l » FEEHFE R (p<0.05) - AfE 10 -
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La (mmol/l)

Exercise After

& 10. Z50E 10 m JraRpeilEin L EE P Bt =

KA R R IT R E R AL R EEIETR (5x) B > HiEiniRs
FIE (4 mmoll) - MAEREURZE ZREEESTE ATP-PC Z{EtRE T ARELE
SHALHE > P2 T A MBS MERF B 215 © fRZ Neumann et al. (2001) $2HH Z mefEALRL
HHER > SIS R WAL 2 B = FUBOR AT > B BT« PhA: R e 2R A
ARV A 2 Ll » MRS 2R AMRTEER - BRI lINEEZ
B - o AMURTERR 5 B AR B > R 2T S S e (Weicker et al,
1994) - &R (B 10) BURZaE 2R KA BRSNS H - T2 R
mE - SRR E I EES TR e H N EERURE 2 EH S -

e R A S ER AL E - AERE I AR A B IRFINLAN R Z8E ST > I
FEBE PRI - (A Eh S BB e P AR SRR -

Eﬂ} ot
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E=6 EBEENR ST
- UL B R
KR ZRE TR A« B RADETE > WA FTE S8 TR

ERNFE 9 - WEEREMEETINT > WA SE S REFEEE (p >
0.05) -«

* 9. HEHLE S HEE R E

10m iRk

g5 CEEEl Bife V2 V4
La Index
(cm) (kg) (years) (m/s) (m/s)
(mmol/l - s)

A4
1728 £ 879 61 * 543 2.6 * 0.552.46 £ 0.75 3.6 £ 029 0.8 * 0.15
(n=3)

B 4
1734 £ 7.6762.2 £ 12.092.6 £ 1.522.72 £ 091 3.52 £ 0.45 1.07 £ 0.59
(n=5)

diff 0.6 1.2 0 0.26 0.08 0.27

p 0.921 0.105 0.136 0.979 0.523 0.055

+ MEREEF S E P LR B M PR (E 2 AT

KI5 2 E ERALEEE R 205 + 1 min' > TEEEESEOBEER
174 £ 10 ~162 £ 15min"' > HR max JUHY 79 ~ 84 %  IMALFEER] Y 6.31 £
2.89 mmol/l - BERZEI T S REEEERE (p > 0.05)  MAMBE EiHE

= DUREREE AR (p<0.05) - RMERERAELS 0 3t 65 K &/ME



B 43 FO HBUES SR WEERE 22 X - BRKBRAE RS 2 24
:7\ ’ TE%&?’EL’IEEW 37 % H%/J\{E%%Egﬁz 6 :j—/\ R gﬁ%ﬁtb@u% 14 % > m%
ARy 18 e 407k 10 -

% 10. BEEEEENAS 2B it ot
BR1E HRIZ R
W K SEEIRE PR

HR (min") HRpa (%) La (mmol/l)

F—f1 167 £ 15 81 6.31 £ 2.89 65— 24 37 %
ETHET 174 £ 10 84 [4.43 + 1.64 57 ! 14 25%
BEET 1622150 79 227 £ 0.52 43 6 14 %
HEUUET 169 £ 11 82 3.84 £ 1.37 56— 14 25 %

RIFFEAE RO - NimE SRER S MHERE A LN
80 % /e45 » Bl Mclnnes et al. (1995) AYRFZE4E SEARML » IHEIRFR @ BMERS /D
FHVEEEREEEE - OBRRIRINET A L (Friel, 2003) - SURERESIMEE £22
ELMBE R T - ALY EL Y B E N BB AR A 7E 45 R /7Y 3.2
+ 0.9 mmol/l ~ 6.8 £ 2.8 mmol/l - AL Z&ERFIGENTY 6.31 + 2.89
mmol/l ~2.27 £ 0.52 mmol/l » BUBFEIHFEAEIL - HA GRS EI B L - 2
M fE AR 8 mmol/l - SR EPNFERTHREL  (Liesen etal., 1985) < AiHFE
LLER OBRR SN A ER I - ERMm AR REIR S S o AN AR
WIELBIEAVF AR - EREE T HEHRE - P mA R E SRR EEREE @
mmol/l) » FEERGLH MRy - BEERIEBYEIAN Ry ATP-PC -

PUEHZ R AR E G A IRARAERE » IWEINER Z L EE =R BEL -
EEEE VTR KA E R — 6 BIBEEE R T - WG ARk

ERB PO m i B =81 > BURES —EiE PHEEERRE > WM&
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TR B ) S AR B MEHFRAE SR =8 - WL B ER R R X
SRR B Ry VU e/ D - T EEEEFE R Z= A S P 4% -

BUET 10 m JTREMARSAERELETEMABRRREZ

B

EEERE R AREHERE T 11.13 ~3.75 mmol/l » {# A F A E A 11.13 mmol/l -

10 m JrRHEIEA B R AEAR 3.14 ~ 9.81 mmol/l 2 [ » B AR AHEE
9.81 mmol/l -~ FHUMEAZIR AR - AHBEA(E R r=0.58 - 40 11 B -

Competition La max (mmol/l)

12 4

RN
o
1

2 T T T T 1
2 4 6 8 10 12

10m shuttle run La max (mmol/l)

11. 10 m  Hr R AL B fe A {ELER EE R I AL B A R (E 2 AHRH

AR TR el B BIAM TS AR H A=+ f 9.81 mmol/l » HEb
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FRAMARE Fiem# (1113 mmo/l) - $5#848 8 mmol/l - FEIRGET
LR A T =R A EEFE PRI (Liesen et al.,, 1985 ¢ Janssen, 2001) ;
EIE R (RE Ry 3.14 mmol/l » HELFRAUMAMES 3.87 mmoll » KEE=
&% - fEfm A F ALY OIEA  H R AL (E s - (REZH e %Hy PC
T RELRE R ATP o (T S A e A B o AL A\ SRS B > [T
B AR EHEDT (Hollmann & Hettinger, 1990) > M ABITEER (T & FLAEH K
i B R o LRI AR E AR - AHHEVELL S x 10m 47
RZITHBIT - BIFES - RREB L AT A2 EERFRAEZER > DL

ATl T 2 BIFHGHE -

BL ARHEEEECEIAREREE I HE

EEEA RIS Y 025 ~0.97 mmol/l - s » {f A A{E & 0.97 mmol/l -
s o {E AHEMEEE (V2) BN 1.2~35m/s 2/ A G AREE 3.5m/s ©
FTECHIEAFEREE B r=0.21 « [& 12 Firs e
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1.2

? 40+
= °
©
€
£
= 08 -
3 . .
2 Y
@©
|
= 06 -
ke r=0.21
= ° p > 0.05
Gé.-’_ °
o 0.4 1
O °
° 'Y
°
02 T T T T T 1
1.0 15 2.0 25 3.0 3.5 4.0

V2 (m/s)

12. 54 B RS AL R AL BN B A A

FCEE) B 2 ALRRERESERE - BN 0.5 mmol/l - s A FRHEHmEIEALE
REJJEE (Leyketal., 1997) : [isREEE# (2008) LA ERIVERET - FEINE
A ATP-PC ZGIRIEHIRETT - AWTFEeE R 2R IEMEE - AT E BRI AHE
PR SRR Z N AT N VUSRI HTE (8 13) JnbiEdEm -
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1.2

A I C
s |
? 10- |
= | ¢
Q |
£ |
S |
= 08 -
b [ ]
3 | o
£ b |
© |
-
c 0.6 - |
o |
= o5}92-—— * -
g 05 | o
B D
£ |
S 04 -
) : °
o | o
° |
02 T T T T T 1
1.0 15 2.0 25 28 39 35 4.0
V2 (m/s)

[ 13. 5 ME R B R A BB B A DU R S A

WHFEsE R E A 3 HEFAN D & HARRMIE (V2) ZREEEE S
ZREAE (2.8 m/s) o LLFEFBEMERRIEIE/MERS 0.5 mmol/l - s fir A phlE s > B
BN & A PR SRS BN ATP-PC Z% 7 %18 » ALBEHERE
FEREERR © Hiz 3 &EEF > H 10 m IREEIENEUES) h AL B R S (E 5y
AE 3.14mmol/l ~ 3.52mmol/l - 3.96 mmol/l - BE{EH 4 mmol/l - FREEH
YEfiit )y R S R AR PRI IE RN D PLA Al B E T  H
CEEEHER P RS IE AL 28 R AR R » R RREBI#T A
TR A LI 58 P AR A MR A S S A A B A e B TR A
MNIEEHRAE -

firfs C @M 2 #EF WA V2 5] 2.8 m/s ZAEE {0 A EHERSIE AT
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AlEly 0.5 mmol/l-s - PEEIRATREEARZ 2 M EETF 2 HIAM AR 2 #4EEF 10
m TR R KA E S SR EEARE 4 mmol/l) - HEF 1 HEEE
9.81 mmol/l - HEIHGRFIRE ATP-PC 24 B G RCeRE A - HIEER
P AR R[] % S8 IR B o SR A B S = o S ) (R TT AR 2R = LB (. (Hollmann
& Hettinger, 1990) -

Her 5 HEFUN A~ B TEE B V2 BORESR] 28 m/s ZfERE - E
2 AR A SR BT HEEERAMIMERISIEE R 0.5 mmol/l - s » FLYE
INTRFFE AR BEEF ARSI ER - ATP-PC ZREEHIIRKIERE IHHEA
(R - NI A Zhe R A\ S MR A A A S R B - GG AR TR RS - FLBE
HERRFE IR B S s HF S 3 A B @I BT H V2 REF(GA
AL HEREFEEANETY 0.5 mmol/l - s > FEIRSRIEINE 2 FLL B b (0 A s o i
FHHYLL ORI RATse 2 » SZ A FLEBR P RIS BRI 5 ~ 6 2 BT
H2A B2/ VE  FRAREENE - Hosum g A EL I R
HERZRIE R B A G4E R B AT 2 A A 7T 2 R A -

FAE ARMEREEFRKENDAR TEE2EZAE
[5#

B WG EAANE PREE LY 25~57% » AASKER 57% - A4
EERE (V2) Rl 1.2 ~ 3.5 m/s o B AGHERE R 3.5 m/s - {3 EHIEM
B > AHBAME R r=0.62 > WIE 14 FoR -
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2549 @

Percentage decline of La ater competition (%)

20 T T T T T 1
1.0 1.5 2.0 25 3.0 3.5 4.0

V2 Speed (m/s)
& 14. 7R E RS SR RAE I AL EE T E b AHRE

AR GER - 2HlEETH 5 LHEHERE (V2) ZIHES A
2.8 m/s ZfE#E (Hollmann et al., 1987) » HLA B M E 7 EEE KNI 50 % 5 AL B
THEESILREER 25% » HASEMEREE (V2) & 12m/s o JRRBREE -
PR SRART & AR PR - A E) PN A E AR AL E2E R MR - 8% 57 1l R B
(50 %) ~ JEEEEHLEE (30 %) ~ 0L (10 %) BLEFfE (10 %) HEFR (Mader et al.,
1979) - AT REATALEE - SERT RS R E NG - BB R AT > P
LA i ASEILIEER - DIHERE B A (Nelson et al., 2005) - ffij [ ARE R 2 1
AENH ZEHAZE (Heck, 1990) » BAEMIERE (V2) B - HARE NE
LLEIRRA -
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B EERMEREELEFET AR AEZHEE

MARMEEENT 2.8~4.0m/s > [EAARKES 40m/s - [LEFAREK
ERIFFY 3.75 ~ 11.13 mmol/l » {E AFA(E A 11.13 mmol/l - FYIEHIEHESE
Fy =029 - REZMZHER (p>0.05) - 4E 15 Frs e

12 q

=
o
1

Competition La max (mmol/l)

2 T T T T T

26 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2
V4 Speed (m/s)

15, fise ol {E 2R BAEL R b AL R A K B 2 AR

IEE M EAREEH SR AARRIRE (steady-state) AYERSTEL (Mader et al.,
1976) - & V4 iy HAES) TR D A B AR BT LB 2 RE Tl (Keul
& Haralambie, 1997) - fiE48 B {EL/R fy i 8 B ALBE ISR RETJHUFEAE > Neumann et al.
(1989) JrFoR » fE NS RE DA G I - ARl 4 g 23 AR A BT
iR > FORNHAERZ H SR EHEN S S o AIABRAI SR LR T4 - Hix
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RABEREAVRS - KRR G P Bt - ATl B EhHEE S
HzaE V4 EF] 3.6 (m/s) ZEEAE > Hirp 3 2 ela o fEEREAE T 57
Fioath o BRESEREEERI= 28 ~ 19 ~ 17 X)) - IEEAMEARETH F
113 mmol/l + 5.93mmol/l ~ 923 mmol/l ~3% 3 BT V4 BESHIE 3.9
mis (55 2) ~ 40mis (BB 1) ~ 3.7m/s (55 4) > HIISEEEE Neumann et al.
(1989) i3 - MARERIMEE » HieRZHSmErETER > V4 2
REJTFIRE R S Fie 3 HETFREIELLBEhPTE L e S EE) (R0 Kz B
B o ptAh > bl 3 B EE T 0 AP SERES 19 ]E 17 X2
e 0 WEEEABREARE SRR 5.93 mmol/l ~ 923 mmol/l 5 V4 RSy
Ak 40m/s ~ 3.7 m/s - JEERAIEES Mader et al. (1976) f2H! 2 A Ff%E -
HIEZ V4 sETERNeE » BEA RIS EXE L NeE - HHE V4 258

(S H AR 1% 3 S REAE LR R D AL AR B R PR PR 2B -

KR ERSHE 2 A2al®E  EERSSEREEET R e R 9 2
BHIZEZ V4 HEHIE 3.9m/s Bl 3.5m/s » CEEHIE R AR ALBE T A Ry 4.4
mmol/l B 8.95 mmol/l - HIERIRTS Mader et al. (1976) £ 4 FfkdE » 15
FHATSRE T - V4 gedllis 3 - HES) s D AL HERR B R FLI ~ 5E J1HE
i - WA E LB - RS BREAEE - (ERTE V4 BETHREEN RS
ItIE Rt BB T R RFLERE S B AT R A -

\\>§v
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Hy &S

1]

BLE &S

AT st =T HIEAEE AT 2R LAREVEER > 2 BIIIEA Ay 3wtk - BRamt
sl N

© FVEEIEEERE OPEE (HRua 80 %) (ERABMER ZIER(EHTE

&7 8 mmol/l) - B REEEREL B E AL MEINAE NiErT - (BRI (s
FIREEAIAR & BRI B EREEE E S AR i A IR AL BR AR RS AT
EEREBNNYEIFM SR ATP-PC -

HEGIRIEE Z LEFEEZ (RS ) B REURR (PR E)
R BEE T Z REE AU -

+ 10 m PR R A B (H B L B R R AL BRE 23R EAHRE - AHRBEE r =

8 WEAREREER (p>0.05) - ZAMESRATZIEARTT &2 Bk
10 m FraRpEAlE 2 U v 2% BRI AR 22— -

© AR EREEEA MRS E R = 021 - W REFEAR

(p > 0.05) - {HEBIURIRSHTEEFA 10 m JrixpgFIEAEEw - FIH
HEAEA S RE RS W IE B EE - R A RIS/ R - [N
SRR GRIRA BT 2 A i e B A SR TSR > A AE BB IH Y AT EAE R -

© HARME RS R AR M AL B T S oy 2R EAHRE > HEE ¢ =

0.62 » FiERZREME (p>0.05) - WMEEREI 2R & AR
HRREIHEES R M ABRIERERES —ERFE -

N SRR E RS L B M AL S A AR E Ry r = 029 > R R EETE R

(p>0.05) - FEHBE AT > MEEREE NS E  HAEKZE EIHEZ
R R (BREB) MR - EERHERE TS - HES)
ek D AL R HERR B R ERR FLIE 2 RE A S



SERR
— ~ I3RSy

EHH (2008) - V4 FJISHAE-MEREBSH B AR 2% - 2008 B
PR A B B (R R RIS & - SRS -

EC (35 (2003) - NBA RREIK (FIFE: 2RERERAMERNE) -dba:
ANREE AR -

FiEff ~ FFEE - SREEE (2004) o EIERHIAM BT EETHE - 2005 fREMEE
BB R g - B E SR -

PHERE ~ TRFEE (2004) - fEARA(E (2-4 mmol/l) Z2ETBLFIISGEUR - EBh & T E
REREEB > 1 > 129-133 -

FRITHIN (2004) - FAEMN SIS/ NEERETFBIRE HRBIFE - BHILEE
BRI ORI 2R AT > RE RS 0 PhERA -

PREHE ~ PREIE ~ SREEE (2007) - BT BT PHEERE B EIERE T 0 T ERERES -
FEERERFRMTHE - ZALhresEk -

SRIGE ~ wla(C ~ 5REEE (2007) - FH/DAENIBRE T EBIRE Dol AET By
- EEHBRENE - 9 165174 H -

TREE (2008) - BlI4RER - =LA - EEIESNRE IR e

TRezsE (2010) - EBHEESTOEEEIGRARE - =10 - 2EEFRE 2T -

sREEE ~ BT (2005) - MEBIEE ) a2 E L SR - BIREBEET 0 146
44-52 H -

HLRER - BB - 5R3EE (2005) o REREIARE NR2ET B AT o 2005 SEERPEE
BRI R g - FIL =S 520k -

Foali (2008) o AR ISR BIREES S R ARy PR P8 - BT
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B B R BRI » RS 0 hER -

WEHHEE (1998) - ME AR - 510+ 28K EERLARAH -

P (2004) - AR EEFST B FEREFILEAB AT IR - it
0 BLAE E RN - BhERE o

FERRERGE (@R (2010) - BEERFABE A « ZABHE - 5100 ¢
hEE REER S -

FEEE: (2005) - dRSEIEFLERIN a/4RE & h AR BEF BB =B an R
ZEE - BTRSE RSk STAT > B AR 0 PRER -

FEEE TR (2005) o FEREFIIMARFREY OBRE AR - RERE P -
2005 FEEESHBEFRMHNG - BB EEM -

PIREHA ~ TRFEE (2009) - (B F5EL—REEE T AT E T E DI OB R G RR e Z R -
2009 WEEBSSMEBHRSEEEEMUTEE - i8R -

FEER A ~ SHEDEL ~ SRR (2006) o (BF AT BEERE AR B RE B R i
B2 - BB AR - A > 93-102 H -

B (maTkfE) 007) - BEBAEME (JF{F# W. F Boron & E. L.

Boulpaep) - ZILm @ &ETHARH -

=~ SRSy
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NP —

EEfIRE A2 T B E PR R 7T O

R T R RS

& e o | 55 (em): B (ko) : | MR
HH - LR - iR B
AR AL RE
l. BEHLRR nE o &

2. BEAEMBRRA o o &
3. BEEHEERRA o2 o &
4. EEHEME 0B o &
5. BAHRNTRRA oE o &
6. EAHRMIE g o &
7. BREHENLPAR 0B o &
8. REHREENR DB o &
9. B/l A BEHERTIFm o2 o &
10. HAth :

)

2)

3)

4)

EHREH =k
R
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