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The effects of different heart rate
threshold training on aerobic and
anaerobic threshold capacity of

handball players

Abstract

The purpose of this study was to investigate the effects of
different heart rate threshold (HRT) training on both aerobic and
anaerobic threshold capacities of junior high school handball
players. There were 17 handball players participated in this study,
9 of them, age 14.53%+0.53yrs, height 169.33+6.08cm, weight
55.89+9.01kg and training periods 1.56%+0.53yrs, with individual
aerobic heart rate threshold (AHRT) as their training load, and the
other 8 players, age 14.29+0.76yrs, height 166.13+4.8cm, weight
58+10.68kg and training periods 1.48+0.52yrs, with setting heart
rate threshold (SHRT) as training load. Five weeks were conducted
for training period, in which three times a week and 20 minutes
each time. All data obtained during the period were analyzed by

two way ANOVA statistical method.

According to the results, (1)after five weeks’ training, there
were no significant differences in aerobic or anaerobic threshold
velocity, while significant differences (p<.05) in aerobic or
anaerobic HRT of this two groups; (2)the distance of continuous

running shows significant differences (p<.05) between pre- and



post-test, and SHRT group was obviously better than AHRT group;
(3)in shuttle run test, SHRT group was superior than AHRT group;
(4)in  metabolic rate of Ilactate, the SHRT group was
significantly(p<.05) superior than AHRT group; (5)at fifth week of
training period, the recovery heart rate after exercise of the two
groups were all drop obviously when compared with pre-test

(p<.05).

The final conclusions were: after five weeks of training, the
differences of individual capacity of these two groups are
diminished. The AHRT group though can not enhance both aerobic
and anaerobic velocity, but the recovery capacity after exercise
was improved by using AHRT as the training intensity. On the
other hand, the SHRT was used as training intensity, the players
not only improved their threshold velocity but also enhance the
recovery rate after exercise. Therefore, with SHRT as training
load is better than AHRT.

Keyword: Recovery heart rate after exercise, aerobic threshold,

anaerobic threshold
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Donovan, 1990) -

YoshidaZ * (1982) I EI*J T 5T PR M EN = B AT EY ,QE*J §‘El
@*#ﬁﬁﬁ*)l?”ﬁﬁaﬁlfJ?’r% o= HNEEYE S HVE 1557 8
B = o 8 B o AR R R M E1 2T T B O B
(50rpm > & 53 G KT P 25W) o £5 i dmmol/L 57 [ ¥ % Y 7" A 9 %
PYE R BRI S e B R S s I O P R
T Y UAT- VOB I37% (ATI) VO,% 5 ) VO,maxi # 14
9% o Tk JEH NE @ ¥ L P VO, VEo HR > RW 5 & (LA)
o WA B9 BE LS 7496 0 109 0 596 M 23% o AL N o 4
AIREAS %EJ%E'T@ TEA A OB SR 9 e pu R Al (4mmol/T)
T R 5T 02 R AV Oomax o

MacRae & % (1992) - I'J 8 & ZF 3 g By 2E 0 93 a0 7 Ak
oo g - ERVE AN I 5"‘?2{1%'@ ?‘@%Fﬁﬁ (& e

Bz A (1992) ’prﬂﬂz#;:’éﬁ[a{ N AR T
BF R TS Ammol/157 PR B ST (R SR RO R [ B R

j;j

f:{:‘bﬁ‘%ﬁ*@@ o TP fp@iﬁ e R R (- s
o7 @) R A e BRI M pY B SRR o 1 I =
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el 52 9k o T Ammol/IRY il By o Y ST B RO e o B R
O R T e AR oo R Vo AR R AU Sl ) SR 7S
flﬂ“”? R A B RYE o PIYE o - ST SR Er e B AT
BOET TR DR O R BE R AT = 5T SEROHT 1R W B o AR LM e
W PR R RS R E

= PIE(1996) BRIOH B Y (CAFHT 5L o T HEE
B HL20+35% ~ T I 2y i 173,545,040 55~ T IS 67.3+5.58 %
oo I25W. 3min- 138 @Y g1 e A SC A E P R B i (VT ~ s
SRl M (HRT) ~ 4mmol/15" f& ¥ [ffi (OBLA) bf[a{?g S
(IVT) Vg fie 9 % g & gt A 57 Eﬁ‘i‘{ %%FE (MBLSS) [y 3% g

N

7 o AT (= )P S R R R e
oo EoEE B (p<0.05) 0 H ,Jraﬂap@ﬁ Il RL = B R

165£26.87W ~ ] & Ml i+ 172.5£24.56W ~ {id f = % B i
182.5+33.44W ™ 4mmol/15" L[] fll : 190+£35.75W = (Z ) M7 T
e I;EIH?'EJJZ"/“'EE'&IE’ﬂfﬂ’l"?l& BT = B (p
< 0.05) > 3% = Hi i Pk Ak R A 57 Pk lﬁ_‘l@'a J SRR T
R # o B\ SRR (2) MRS
VRS FRB T RO AR R (p<
0.05) - & & gy i Pt ah B = o [Roo BF RS ST o (WO
ST R A B BRSO ETE A B - (D“') D“‘*EET il
o OGRNE R Ted N PTR AR R REE o fE 4mmol/ 15T PR B i #
T3 P R CESINRE Ay

FJ[E&'@E‘{%T b(1999) AR A = SR AN B P
CHRE TS D RGO N O R RN SRR
B A (p<0.05) [ Y Z % &Y LAmax - LT » OBLA-V
=Y - VAR PSR R T p s L (p< 0.05) o W pL o ORY V[ H5E
ATl A e %FN#@ S I RN F"J 58 FUA B P e S IR A

g

=
0

12



ﬁ%&g*uwu;ﬁﬂ’ﬁéémmgwmﬁﬁﬁﬁﬁﬁﬁﬁ
o BRI o P SR RE B E AR R RS B R T BV O
RUZVHLES G 8 o 30 5 SRR R FGE LT (] R
%;@60ﬂ;gfj§§§hﬂﬁ =

FFEAL (2005) )2 B v R M ]I SR MBS
7 Fff[r%%i{g ; ?"ﬂ\ﬁaﬁfﬂﬁﬁ S B Y & V3057 &
PR oo B W f S AR R Y A ()

?mv* ﬂﬁk*ib“wwﬁw@@% BF R (D)
=4 ¥ T VA = in [z@ Fl\j N E';? j: 14 g_ %‘E Ef’f'/l —,J< ﬁg o (_:

niagﬁﬂ% q
AU EOT - H AT E I S Bk o TR R e ()R
i oY - ﬁ?J:ﬁ%ﬁ?ﬁM¥*L¢%*§°Gﬁ?$%
SV~ S BT T P e AR Bl e e ()7 R
TR AR R R
@gﬂ[@mm>ﬁﬁzqﬁwwéww%ﬂiﬁ?ﬁiéﬂ?@%
To R S SRR ST OB A R T ) 3
MRS MRIEF R PR S (SR B LR

Hy
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It

eI AL

Bompa and Zivic (1981) %"[L ) ?”%Eﬁ EE ?E',,Ez%ﬁfﬁj
LR R T S R T
Wﬂyﬁﬂf@ (= B E RS s AR M) T ﬁjﬂ 7 AR
VIR e ﬁiéﬁ%lél— A o Py R E%?Uﬁyﬂ?ﬁ
Sl S ﬁ%i%%? o b IBE P LS (1997) R T T
TG i E”‘*Jg”ww g B ”"?7 TH .

Karvonen, Kentala, & Mustala (1957) = fi S I
T R 6096 0 [ 7 % - o) %ﬂ JIELE RO

1957 & » Wells &7 8 AR B b o 37 e il & o~ (32 g
G PV oY AR YE > R T e B SR N RT 100 SRR A A BT 120
A E G N 140 BT R AT 160 ELEIF R 0 AT 180
LR SR NS 180 LRI YR B o

Nikiforov ¥ 1974 = I'| .= Bk ﬂJqu@ =55 8 > % 2-1 A

F2-1 ML B AT 9 PR F L

B ik B E 55y Lk
1 (% 120~ 150
2 i 150~ 170
3 i 170~ 185
4 S > 185

CEORLF R s M D ST (20010 B 0 R R AR > 99 -
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y

Massicotte & MacNab (1974) EIJF 7w ?FIL L 3N
P1-13 mh VR > 53 By = A > 285 7[R E Py Ft sl 5 o iR o
il £5 170-180 > 150-160 > 130-140 % /55 & = B S o f’@‘.F/‘JTF[LL
PUE IR ﬁﬁw—% [ R SRR A T B )
BT 170-180 & E AV I R Bk AV L B o S B SR B

Klinzing & Hazelton (1982) fLI'J & B RAY 709% = 85
9 (1545 AU AR o 1] B T R R 3 R
Thanka & Shindo (1985) A F 10~11 53 ¥ 12~ 13 sl &
LAECH R B Y IR 185 W S Y 173 v ST
Rowland and Green (1989) I'J] 12 & F]FE v + £
Yoo WP T W R O Dy S SR e B Sk s BT IS
O SRR Yo B RL 171 % /50 g e

Mahon andVaccaro (1991) ?‘F', 29 8~ 13 B bl & B VAT
B SR Ry 177 v g oo lﬁﬁf’ﬁﬁ—‘d‘a U ooa0 208 Y [l % B 5 A
dy A o I'l Rowland and Green (1989) Elfifﬁié't' L]0 409 2 EE
HEY VAT & B3k ﬁ,‘ WY (RAT IS (171 % 0 ) 10 % 50
%Hf’ﬂﬁﬁ—ﬁw’VM$HMW}TF‘Eﬁ@%?$
W E RL AR R L) R B e

P05 % (1994) BB E E LR A F IS IR 0 5o
e A T R R D R RS I 5 R
LU RS -~ R NS ) | F?Fgg"mﬁiﬁjjﬂi o B I TUF“*ErEJJ{ o
B opu A [t sl o T f“*érfcﬁlj R PV A o = BT RE65% I F
%%@553%150,# o

Wilmore & Costill (1994) r?i? L ‘iﬁj pal H: [ 7" R é‘Fi o = )
IS ?@ﬁ*%;% v 60% I') B o FI 1991 & I'f iz » S E g @& 5

B AR DS B B F RLT) ) R RS e
qﬁ?rﬁi¢Fﬁdﬁ@‘kL‘W“’ﬂJ70/”*'80/ VR (8

e
L3

&)
g
\
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A S S S W) 0 BB R RRS R R g
130 /53 Vg o Tl R P R B E (R B B e P
: NI R S Y B 2

s Tl RL S B ’Fﬂzg”? RL A S E )JEWE'
BURHI D - o = s @m@itmﬁﬂﬁwwﬁ“*ﬂwﬁ
SR A (R R T °WWT%@%$@@’@§Eim
WO PR PR YR o [ B AL i LR
PO R R o i BRI L Sy R S
oo B R AR B R s BT IR R Y R

Eil
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p4

by

SPME YRR

BRI R ORAA R G WA A B
-l

\ﬁ%@@ﬁ%%%

S
ﬂi’f

P*J R o H O Rrps B SRR R
FORTRE P IE IR R IR RSB BOR TR &
B S Pt oiﬁ@éﬁﬁ?’ﬁmﬂ S-S
LVl e B (R PR RIR o AR R
SRR INCRS R R R R

Bt S SOEEE D T BEHP R SH R R P
G R LR R P o A A (R I

TR T R 46 S S
T}ﬁfw’%ﬂﬁ”ﬂl PR L?E}F’?@ CH e B R S0 BE A
fi- 1o

TR AR T PR R [ o R R R S
R OREL Y ED PSBEES 0 fY AR [ TR R p B O R K T 5 PR
g R A EJ;‘“SFFAE"‘ 550 7" i gV =
ﬁlﬁ}u Begs o FFap b)) = ﬁiﬂ 7R F Py 5?4@ IO
T B L e R R R

2 lgv

mh
#r =
=i
g
-
=%
—L
-

§

17



TR FHELY

FEERIEM R PR AOFCE Y R S Ay 8
- OBTPERE G BV BT BRI R OV S Ay iR A )
PUATIBRCE FIE G SV AR T S S AR

SRR AR R A o 5 A

51— g FURE 4
i?%”ﬂ*@ﬁ@%j£m3¥WW5ﬁj$@wr

FIED PRI FY - 25 EPAFIJHF— B P i
ﬂf AR O O = ECEN 0 T 2R R l;' (U BRf # — )
b&’fﬁ A F BT ) - A J’E:i#?ﬁi?f? R A
#3-1 T AR (n=17)
5 il R PN
B+ w R A (A) fEEP A (B)
(n=9) (n=8 )
=585 (%)
14.53+£0.53 14.29+0.76
M+£SD
A )
1.56+0.53 1.48+0.52
M+SD
g )
169.33+6.08 166.13+4.8
M+SD
i (T
55.89+9.01 58+10.68
M+£SD
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95 = ] R R R R

T

(~ OB : N 94 E 7 15 I -

(S BB T -
BN

()P Fr N 94 F 7 F] 15 = N 94 F 8 F] 19

P HOE T

(2B R T Ry R

SRR TR T Rl
Sl

(= )Fr s N 94 F 8 F] 19 [1 -

(= )f{g%ﬁr:ﬂ?[ﬁ[%j,j\g#@y[H[ﬁé%o

5} =

<

il
iy
m|

Bl

BRI R AN S L S o UG AT pE R
oo BPEp AR S S T Y R e SRR D
SRPE D S F GBI E MG 17 0B T e S SRR
FLRES S 0 T A (Test-1) A2V 1 I i~ ) S Bl B SR
TR A By Al BT N R R Bl VR R
I} SPSS for Windows 10.0°f5 5% Ff it i 43 = 5 I') § 8 15 58 5 &
T T FEH W BRG0P DR B Y AT LR ) R

Hﬁﬂ@ﬁ%’ﬂ—HW%W%Wm%?’ﬁiﬁM%
Br#el) T-23 =« W A S gl > R R - 2 R
?T i q%v 3.1 o
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5%%%%@
L BIMHEREp  & frE sy
R BRI R I R PR
@W%%Wﬁ%
T N
BB S

[, I S VS B 8]

|

il (Test-1)
FLRER 0 T W2 (T & -2 SR EY)

|

& T
LA FIT oS 50 BT R
2.B A1 e g A R s BT SRR %TE’% HR +
(220 - 3/4 & g —3 {@ HR)x 0.75
B REEE
S A )
P F T S

. 2

3% 2 ) R

1028 1A oK 7 3 B (3 - %)

.

% JH (Test-2)
L HE ] ﬁ: TOWES(CF) & -2 F B EEY

|

AR FFEY R o7

3199 B I 7R
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SYPHE] FERE I

- Ep AT TR ) RS

FPER R Y [y o == H ) FPolardR (6101) 0 2 AT I T 4R
POl ke i85 b {5 P bl Bl b U B B S BL ) T
o U R T 200 NGE A E ) 2.5m/s [ R e B I GE AT -
W e feEe e bR RL30s (BRI e B TSR B
b 0.5m/s o By R A R RL SOY A 0 W EEE S - 0 3K A
fo B VOl p e Eb O e B T g R gl T 200 2 RORY g B R
LR o e T DR I (R A S
200 N IR B R 50 MU R =) B R R AR

Fe (A 3-2F [ 3-2)

0

Fe 3-2 F) Fo-7 Rl

W R
Fﬁ]ﬁfiﬁ@ 2.5m/s
EJB’E’T_’—H EfRe 0.5m/s
=) AE = Eﬁ fii] 5min

=5 F R 30s(FR T o B SR SRER)
2 5 R NN A X i
(Mader et al. 1976)
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g =
SR

[ 3-2 F) Fo- o RO R4 B

L

B - PR E (10 2 NP i) B 3 W SET o
& i SET {f EL 60S o

W& B % © WATER RESISTANT JEX500 ff§ % «

MR Ak o Bl Ry R B EE 10 2 RV S s SR E R S
A (& [TABL) B9 e T i O 2 0 o e TRy 00 SR B TR R
Prae e e A S R T At o H R 3 @ SET - SET
= SET VR i+ RL- 578 - (U 3-3)

L. 8% = SETs &0 1 b G e o B o o

2. 597 2 SETxA! s Hr] tH "_fkfﬂ%FJ SRS S 5 E‘FI”'L"DEV”\ 0

3.975 SETH A B VWS G Wi jh 37—~ 2~
%/u%ﬁﬁmﬂﬁo

&ﬁ KBy T SET AN & 27 = SET &b 2y - ~ =
TEE SR

\l

3\
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ERE 10 = A 7
<El <El <K
A 7|§5\ A

Bl 3-3 10 2% AL 4 5% T 5 S R T T

tﬁ F Polar & >

00 m & wﬁﬂmyz ; %ﬁﬁ?‘ ¥ A AR (m) % SE
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T E RS

» S610i E] Polar &

= ~ BIOSEN C-line 5" [& 75 #7 &
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SN LT

P4~ fE 4% (JEX500)
o S Rm s TR (HERD
o R R RS 200m 3E
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1
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K2

5y zﬁ =10 cﬁa :—,FLI

CEE T A B A

)

g

}

I

?(3_3 qg”;'w I:i

| H

C ST T

I j} Q_ L ?7\[? 3\: o

AF (n=9)

Bi' (n=8)

—4

—
a3

1637% /)

I;!j L.«\./?‘:'t_‘

5[1& [‘E[ La\;!?‘;’t_
17477 /55

= B S

] a1 B4

F) A B

20min

20min

5 i

5
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ST a7 BRI

¢’FFIZ[TLJ‘J SPSS for Windows 10.0 %%%{ﬁf{?ﬂ = =
B R R i
S TR (T ) AT O R K SRR
9\1 °
TN DR E o BRI & T E R SR Y g
R e TS e AR = |‘]< (IR SN
R IS i VA B0 A S ¢ U A L A Gl N
Laktat —Exprot ™| i ’f}E‘ Al 1&«@%1[ ] (=8 "] SigmaPlot 8.0
B o
Yo~ i N 5T PR B Y BEEE TR Mader (1994) N EEN A N
BAFRRIERSE AN E (m/s) -
Do RV AR Y R E B p<0.05 -

)

b
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ﬂ%ﬁ'{ 7I\ %\l == 7J
Ztﬁ | ) (2mmol/1) = 57 S 7% 5 52 (AR )=2 W i = 5 5
FY Jt? (BAZ )PP 22 A 0 B J8iF v By 50 R 5 o0 A o
-+ JJ[HJ;;LF‘F o By - ATEp SR SR EOSCRI RO P 8T oAy
Do B AT RS (2057 B MBS ¢ By S AT TR G R A [t o gy M Ay ot
P PO BF S 53 M BT T AR AN AE TR /o B S ) M By Ay R Al

CRRE

)
W

S
75k

Bt SRS SR

* ET{T*EJ MR S WS AT Y S Ry
- >~ F &M (2mmol/l)
| E B TR (Test-1) 2 & (Test-2) 5347 » A & 7

Test-1 fJ Rl flogt B T ISl EL 2.0+0.1m/s > Test-2 [ £}
2.0+£0.13m/s > Test-1 = Test-2 I/ g & = £/ 13 +0.03m/s « B 7 ?J
Sl il T Test-1 @@ By 1.940.08m/s> Test-2 [ £5 2.0+£0.15m/s >
Test-1 = Test-2 IV gt & = B 5 +0.1m/s » F F B ¥ = £
(p>0.05) - A ' 7 Test-1 = Test-2 = Bk T 15 I'QE_PI 77 HII &
163.3+8.8min"' ~ 146+£20.24min"" » Py % W 2 & W = B
17min™' > 3 B % 3% Bl (p<0.05)° B i ¥ Test-1 % Test-2 & B 5k
SYHIEL 161.948.8min™' ~ 136.9+18min™' » Test-1 % Test-2 3 E
£ 25min”' (p<0.05): H {1 A~ B i % Test-1 V [ fifi = B 5 53 ]
£, 163.3£8.8min"' ~ 161.9+8.8min"'» = ¥ 3% £ £ 2min™' - Test-2

OB H ST IS 146+£20.24min”' ~ 136.9+18min™' 0 T H E BT
9min' (& 4-1-1) > A 5 Test-2 [ il gh & == o B ok @ X (i 13

it
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2.2m/s ¥ 171min"" > & ] {fi [/ 55 f £3 1.8m/s % 116min”' 5 [ij B
A Test-2 [ il g # == o B sk i@ A il B3 2.2m/s = 171min ' & /|
i f oy W RS 1.8m/s ¥ 114min™' o

% 4-1-1 A~ B i Test-1 ¥ Test-2 ?J gl il (2mmol/1) il fr 2

A B Di ff.
Test-1 m/s 2.0+0.1 1.940.1 0.1
HR(min') 163.3+8.8 161.9+8.8 2
Test-2 m/s 2.0+0.13 2.0+0.2 0.07

HR(min') 146+20.24 136.9+18 9

T F M (4mmol/T)

F 4-1-2 8% A~ B AT SR Test-1 2 Test-2 55 F7 « A 7
Test-1 = Test-2 [l ffl 30 & = 15 fifl JF”, 5 2.7+0.2m/s > F 2 B F =
g (p>0.05) - B &Y Test-1 = Test-2 [§ i g & 55 § £
2.740.14m/s ~ 2.8+0.18m/s > Test-1 = Test-2 [V jf & = Bl 1j
+0.1m/s (p>0.05) - A Test-1 == Test-2 1 Bff fili = B3 55 Hf £%
181+£8.6min™" ~ 163x19min™' » @y % P 2% 5% W = B 5 18min”!
(p<0.05) > B ' Test-1 [ fifi = B 3 £} 179+6min™' > Test-2 [I| %
158+14.4min '~ Test-1 2 Test-2 & B 5 2 Bl £ 21min !> =3
Z B (p<0.05) : H i A~ B A7 Test-1 I [l = B S 57 ) £
181+9min™' ~ 179+6min™' » = ¥ 2= B £} 2min ' o Test-2 & B 3 [
7B OER 163+£19min™' ~ 158+14min™' > = FH # B ¥, Smin’!
(p>0.05) - Ac Test-2 [l il & =« Bk @ Al b 3.0m/s =
192min™" > & ] i [l 53 B 4% 2.4m/s ¥ 141min"' : B i Test-2 [§
SR S s B sk A il £ 3. 1m/s % 189min”' o & f [ [ 53 B £

2.4m/s ¥ 140min ' o
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# 4-1-2 A~ B i Test-1 » Test-2 33 & Bl [l (4mmol/1){f for %
B

A Diff.

Test-1 m/s 2.7£0.2 2.7+£0.1 0
HR(min') 18149 179+6 2

Test-2 m/s 2.7+0.2 2.840.18 0.1
HR(min') 163+19 158+14 5

o EEARE MO

?J g TS ﬁ'J =W E 0 AR Test-1 & Sy % FL 4m/s »
fpof N s g sk T o5 PR il 57 ] fF 205+4.58min”! @
10.86+1.07mmol/1 o Test-2 & g & = -« B3k 55 [ 85 4.5m/s =
196=1.41min"" » & 77 P il [ #5 9.39£0.52mmol/1 (I [
4-1-1) = B a7 7 Test-1 & gl B £ 4m/s > i) & = B %= 97 K
53 M 5% 207+7.55min™ = 11.4440.92mmol/1 - Test-2 & * 3 &
B, 4.5m/s > i A oS TR 9N R i fYf 5 B £5 195.5£0.7 Imin! =
9.34£0.16mmol/1 - Y[ 4-1-2 7 -
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La(mmol/1)

240

14 4 —&— La-1
@ La2
—&— HR-1 L 220
124 ..m.
L 200
10 A
L 180
8 1 - 160
6 L 140
L 120
4 .
- 100
2 .
L 80
0 - - 60
T T T T T T
R 25 3 35 4 45
m/s

(.
-

B 4-1-1 A A2 Test-1 28 Test-2 F| & 2 20 & Bl ) I
Test-2 & 3 & ﬂEf
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La(mmol/1)

14

12

10

oo

La-1
La-2

kX

m/s

240

220

200

180

160

140

120

100

80

60

ﬂ%ﬂ 4-1-2 B 7Y Test-1 == Test-2 fJ Fo A EOR g

Test-2 & ~ gt & i F [I
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5T ] A P T

O B R (20 3 g ARl A BT - Sl (T-1) F
BT IS B EEEL 2894.85+4287.17m > BV T dH (T-2) A B BEE LD
3054.04+105.98m > T-1 = T-2 | 2% B EE2 B ES 159.19+71.70m
(p<0.05) : B A #f #1 B9 FHEE[ T-1 1 3090+259.86m {7 £ T-2
I 3422.50+178.88m > T-1 =@ T-2 B g&3 B8, 333+130.67m
(p<0.05) = ¥ fr A~ B T-1 IS EEA £ KL 195.15m > T-2 ]
FUME EEE R EG, 368.46m > rJ%aEUﬁ%?“Eﬁgﬁﬁﬁéiﬁu (p<0.05) » 1
A4-2-1 5 o HOEl AR T-1 A B EERE S R L
I 55 3273m~ 2653m : B AT T-1 Fj 5 B B EEE S i 5 3305m 0 f
PRI RS 2722m o AR T-2 GG R BREER S e L il T Wl
£ 3723m ¥ 2900m : B A% T-2 F i P B R N 1T 3828m 0 B
I fl B E% 3210m e

#04-2-1 A~ B A T-1 28 T-2 { @B 4y i = 8 v 2 B A

A B Diff

T-1 }?‘j%@?ﬁj(m) 2894.85+287.17 3090+£259.86 195*%

Max 3273 3305 32

Min 2653 2722 69
T-2 Fﬁ?@?ﬁl(m) 3054.04+105.98 3422.5+178.88 368*

Max 3723 3828 105

Min 2900 3210 310
ﬁzf:* p<0.05
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40007 A

=N B | * | |

_ \
-
3000 - T N T \
2000
1000 A
0
T-1 T-2
Week

B 4-2-1 A~ B A2 T-1% T-2 B EER@ [°
(A~ B a2 T-2E B0F A4 B ) xp<0.05
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VS ] TR e [

AOT-1 TR T B B 9.7140.34s> T-2 KL 9.61+0.37se
AFE T-17% T-2 7 H i 3 B 0.1se BT T-1 5% T-2 frsia®
B % 57 I 9.75+40.38s ~ 9.51+0.38s > B A7 T-1 % T-2 i & =
B 0.24s(F 4-3-1) = A~ B A T-2 7% B i g % B
0.1s(p>0.05) [l 4-3-1 8% AR B 0 V47w i i@~ o

Fo 4-3-1 A~ B Py AT I 5 B @ [ B

A B Diff.
T-1  $7 %8 (s) 9.71+0.34 9.75+0.38 0.04
Max 10.20 10.30 0.1
Min 9.20 9.20 0
T-2 v &8 (s) 9.61+0.37 9.51+0.38 0.1
Max 10.30 9.90 0.4
Min 9.20 8.80 0.4
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SYPU AT $ (S B 5 A

W 4-4-1 KF A~ B AT T PR OB E@ S 0 AR T-1
T-2 5 e B F 5 Wl £ 0.48+0.20mmol/1/s

0.47+0.09mmol/1/s » B & T-1 = T-2 = 27 P& (< Bf 3 [ 55 fj &5 =
0.43+0.15mmol/1/s = 0.41+0.12mmol/1/s » A ~ B i T-2 # El 13

N

0.06mmol/1/s » 3F 81 = £ (p<0.05) > Y% 4-4-1 Fr=. -

o 4-4-1 A~ B A 5P (SR (B A

A B Di ff.
T-1 37 PRt e 0.4840.20  0.43+£0.15  0.05
(mmol/l/s)
Max 0.8 0.7 0.1
Min 0.2 0.2 0
T2 FREAHE :
(mmol/1/s) 0.4740.09 0.41+£0.12  0.06
Max 0.7 0.5 0.2
Min 0.2 0.2 0
=% p<0.05

P
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La-rate(mmol/l/s)
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C— 1A
v/74 B
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h : l 2 Wseek 4
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Z B (p<0.05) 5 [ Ry A ] PR 7= 55 4 Fp 2 B (p>0.05) > Y [
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ol oA R T-1 fR s B sk R SR @ )
145min™' ~ 111min™' 5 B & T-1 f "~ % F & 1% 141min" >
P 112mint e AR T-2 FRE S B | S [T L
Y ER 135min™' ¥ 96minT' 1 B A T-2 R &S B Sk A 45
124min~" > & ] i [l £ 102min™'
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* 4-5-1 A~ B L'g_réﬂﬁﬁl 5y T 53 %[} (g o B o = AR v
i o #
Week M SD Max Min
1 119 8 145 111
2 121 12 148 109
A 3 118 12 143 101
4 114 11 138 104
5 110 9 135 96
1 123 5 141 112
2 122 10 135 114
B 3 116 10 136 106
4 119 10 136 106
5 114 3 124 102
200 -
C_ 1A *
K3 B *
150 | | ‘
T T
- 1 \ T F
=)
'S 100 - L \
&
an
50
0
T-1 T-2
Week

qg‘ﬂ 4-5-1 A= BA T-1% T-2 &8 @ & g @ 55~

(% p<0.05)
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AR T-LT) R B3 AR 5T S sEeR R R R
r=-0.57 > FHIF A B (p<0.05) 7 [ﬁ[ 4-6-1; T-2 7FE[F—47€J Bl
r=-0.21 (| 4-6-2)¢ B A T-1 7 3 % il % % 5" [ [ 8 o 0 4f1 Bl %
T-1 Ff r=-0.82 ([l 4-6-3)  FEH# 2 B (p<0.05) > T-2 ) jfi e[l
5 53 47 A0 G B 1=-0.53 + IR 4-6-4 -

1.0 1

0.8 -
. L4 y=-0.165x+2.018
‘ﬁ r=-0.57
= 0.6 1 p<0.05
g L4 n=9
g
2
£ 04 -
® °
_

0.2 - °

0.0 -

T T T T T 1
8.5 9.0 9.5 10.0 10.5 11.0

speed (s)

B 4-6-1 AR T-1 47 32 B 7 g5 A S T R fRGEE SR P (p<0.05)
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0.8 1

0.7 4
y=-0.058x+1.047
° =-0.21
0.6 - p>0.05
n=9

La-rate (mmol/1/s)

0.3 A ([ ]

0.2 -

8.5 9.0 9.5 10.0 105 11.0

speed (s)

B 4-6-2 A T T-2 7 3R W T S8 G TR 5T IR HE R Sk PSR (p>0.05)
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1.0 4

0.8
y=-0.338x+3.62

@ r=-0.82
S 06 p<0.05
é n=8
2
£ 04
<
—

0.2

0.0 -

T T T T T T T 1
9.0 9.2 9.4 9.6 9.8 10.0 10.2 10.4

speed (s)

Bl 4-6-3 B A T-1 §7 5% 5 = TR % =0 37 P (8 B 3 50 (p<0.05)
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1.0 -

0.8 -
2 y=-0.122x+1.59
= - =-0.53
T% 06 p<0.05
n=8

g
2
£ 04
<
—

0.2 -

0.0 -

T T T T T 1
8.5 9.0 9.5 10.0 10.5 11.0

speed (s)

[l 4-6-4 B AT T-2 73R B T 355l =R 5T Tk YOk P (p<0.05)
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A G T AL pt SR 53 AT 9T PR FS B E R BRSBTS e BT
;l/ﬁlr,ﬁ,i T-2 [ff r=0.15 - J[ [ 4-6-5 = - B i [ A6 [ 27

P
72

OISR (LI Ae S-Sl L o PFEIFTJr 0.58 (q‘?ﬁ‘466 b= 38 TR
= Bl (p<0.05)
0.8 ~
0.7 + ]
0.6 ~
@
= o
g 051 L ° °
g [ )
o o
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n=9
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B R LY AR S PR e 5
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i

ST & fHELEH MG (2-4mmol)

PRI T IR e B O R R 5 R AGE A
S iﬁ{pjlwf o R AR 0 D FH T Test- 122 Test-2.1 il & 7| & @J[;Epl
(2mmol/l) == 3 &% [ i (4mmol/l) Y [l @ 3 % F‘[ 12 ?J >
Bl W BRE VO R H AW SR MM Cmmol/l) = E
(4mmol/l) V Test-20% [ fifi i & BEF) & H - {4 3 BT = B - [y
FfAT 0 3K T Test-2f * F & B (2mmol/l) = I & R
(4mmol/l) I [l fift = BF S Ty oo W A T pY el ﬂ'%a?@
FoEE R N E o> % Test-2 "EJ Fofg M (2mmol/l) == 50 & [ [
mmmun@@ﬂvma’ME%¥$*%ﬁ@HWﬁ%ﬁ#A%’
F=d = %f\j%?{’lﬁ%fﬁm (Yoshida, 1982 ; Madsen, 1987 ;
Billat, 1996) I')] 4mmol/lfY lft" fic £ 7" A §Fl &/ :EEH: T SJ?'VTELH "EJ

E
i&—”‘“

-

N

P

.H.L!

%W’Jiﬁu%ﬁﬂ'ﬁﬁ o HESR B E FOB oo Bk 7R WFIT’“% T
o T ST PYEERAR A BAT MR 3 E P B
(EV e 4-1-1% % > AG ] ffi = 57 3 7 Test-2 [ %Kﬁ%'[@ﬁfji [

g > T ?ﬁﬁfﬂlﬂ“‘@?$q\‘lﬁ?"ﬁw’ﬁ o O]l T
ORI A R i TR RS )
ll[ﬁ[ 4-1-17% 4-1-2 (I} ‘{IHTﬁﬁ A GEEY B oA TP R AN



B % Test-1 = Test-2 flIpy il §if > Test-2 17 fli 6L PE B py il

T R R T U R R A PR R R R
R Ja P [ 5 *@Eﬁ ~QJE'F:' 1976 F ff v 2 K Mader

=R AT A

'_v—r
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ay PR
A 2 B

FOPER G PR T R Y N RS T AR AR R
A Hw oty My EE S T-1 Eﬁ £, 2894.85+£287.17m = T-2 Eﬁ A
3054.04+105.98m > ] T-2f T-13% H 159.17+71.70m » 3% 2T =
Bl (p<0.05) < [y B A B T-1 B 0 8 @ % T4y % ogE 4
3090£259.86m T-ZEﬁ P -+ K5 3422.50+£178.88m > &1 = T-28 T-1

% H,333+130.67m 'ﬁ;qam 2-18 5 A T-1% T-zﬁﬁ@%%ﬁ?ﬁ%ﬁ
PRI > @y at [l Fp 2 B> 0 2 SEE G P YE (p<0.05) o AT

RE Y M BAD P BT BT AR > 5§ ¥ Davis (1979) =6 PUK
SRS NI S RN RN T VIR oE
%I AT\ ﬁl ['Tj F| °

Do PR R e

Gollnick (1973) #i 1 A U Fy S 3 i j= A1 i 7 7% [0 41 4]
ZUF S ) - Chatterjeed (1995) PR 4 X5 - A% 3 8 @ 3" mh % o
AR VB8 EE S I e R N U T AR
Y AR o A AR I F A M g R AGE T-247 X Bl i T- 1
19 9.71+0.34 s # £ 9.61+£0.37s » [if B AL 47 3= %y B
9.75+0.38sHLF £59.51+0.38s » [F=5#H TT  Chatterjee3 * j/ﬁj]ﬁ
&HF & 4-3-17 [ A BRyaZ U8 H & & HF" a0 = frxie s
P B EE W AT R S AT R A BRYE T-1F T-29 34
R A B TR RL PR AR YR A TR @%wﬁffjmﬁ@ﬁ
Do WA By A R R R R ag T E AT T pY e R
Mo o Ep PR EECRE PV o ISR AT L BAD G
FOP R T AR o PN TR T Y p e R F e o iR

e

-1
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T-2 4 7 5 B o B S (R R 5 R 02 )
B BRSSP R

b

= Stamford3E & (1981) Av Y (& é!{;; EE o Tl 5T PR Y
”@I Tu%ﬁj FI ° [ql—lf{ J3 R }JFlﬁngl@Hﬁqu# R
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TR R B S PR UM S R
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Koch & Rocker (1980) et if Ju I% &) 5 38 @) ] f[F’i4-6ierf
—MFE' il %1‘@%ﬁTﬁﬁiﬁw’:ﬁ%ﬁﬁbTW’

ryﬁﬁifik [l J T T Sk AR BN 0 o Bohmer et al (1993) fiv
’FiJIzl‘a’ Pl NGRS i BT T o B TR o B IR 1 [F‘[%‘E‘F ko 7
ApoEsE A g ?F[Lrii_"ﬂ;ﬁé%ﬁq xopy ooy ‘[‘*ﬁféi o B R T
120-115min" ' = ' I'] HSJOSmmJ%w?ﬁI’IOSJOMMnJ%
‘??Eﬁgﬁf:100nnn*r1ﬂ-i%iﬁq$?ﬁiééﬁﬁiﬂl°

R NG R 4-3- 10 BT [ O RO AT T o
o R AR o EDE R TR E e B SRy Sl B N [F (p<0.05) -
Flt 3 4-5-151 = 1@3;& % PR B ek A~ Bgal T-2 B 5 JF“* [ 9
min™' o R AL g S o B S P B o T-1Z T2 A R B
‘Fuﬁﬂhﬁiﬁ’wiA By s 0 @ T R oo B A
(A 120°n =900 9 5 R BOA [ Bl oo B S o og R FOR F
W%fﬁﬁfﬁ@%%@@W$’F?%¢%(WW%%%%
(1998) JE-1% =) ft 35 o &b po 367 S e 2 e o g )0 1 P A -
I e N AR = L [P S iy B st = SR T i R
SRR 2 BRI PR B Y s TR e B S I A Y Y
[F% ﬁﬁ?%ﬂ%%fﬁémwOQOF?$@%<U%&VM%WI
& Gyarfas (1979) ; Stewart & Grtin (1976) = * Fi H',?jﬁ,%@ fY
W%@%@%’L%HQ'HAW$%@’@%Tﬁﬁm5ﬁ
U PR T T SRR RV T 0 RIGE S EGE Sl 0 SE P R E S B
FOBE MRS AR R BB STE R P -
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T PITTPIRE AR T P PR IR o 57 PRSI R T A
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Py AR E R TR
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