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The effects of different training courses on the exercise
capacity of male handball players

Abstract

Handball is a fierce confrontation of a high strength and body
movement score to go through difficult and good physical
basis to achieve the purpose. The purpose of this study is to
explore the different training curriculum on the outstanding
men's handball players athletic ability, body composition, and
special physical impact of The subjects were nine
representatives of the National Taiwan Sports University
men's handball team members, alumni, analysis of
testosterone and cortisol, body composition and special
techniques in the measurement and Handball capacity
(handball throw, non-directional ball), agility wear dribble
(Qu, exhumation of 10 meters), speed (30-meter sprint, 100
meter run), endurance (3000 meter run, 20-meter rhythm runs)
and explosive (standing long jump, 10-step jump, Wingate
oxygen power test) test. Number of one-way ANOVA analysis
of all data to SPSS 12.0 repeat volume. It was found that
newborn and old-growth period receive different training
session, only the handball throw for distance and directional
passing exercise capacity significantly different. After
college training period I, Il curriculum after tests found that

the newborn has significant progress in the standing long



jump, 10 meters of exhumation, the 30 meter sprint, 100 meter
sprint, handball throw for distance and not directed pass
athletic ability, only in The ten steps hop items obvious
regress, old Students wear dribble in the song, 30-meter sprint,
3000 m run and handball throw the athletic ability and
significant progress. Stop training 16 days after the test, new
jump in ten steps, Qu wear Dribble, remarkable progress in the
30 meters sprint and directional passing exercise capacity, the
3000-meter test project was backward, and Old Boys in the
song wear Dribble and non-directional pass project,
significant progress, regress significantly in the 3000-meter
test project. Were no significant differences in testosterone
and cortisol in saliva. By the physical fitness test results to
understand the training curriculum for special physical fitness
and athletic ability, arrangements through each test score is
more suitable for the athlete's training curriculum, to help the
coach to adjust players training program, timely grasp the
players physical condition to prevent over-training. resulting

ininjuries.

Keyword: Special fitness, Body composition, Testosterone,

Cortisol
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PR FERS T OREEFLHE T LR o X R
oo §F T F RS A xR F F AR N A
R4 > 45 F & & BOD POD ¢ » o wi & § ¥ @ 4 2 3 o P 3R
oA PF R L E e P
ROOR E A 2% M 0 B FER W
AR R XHRERAE S Bma i o ¥R KD FT R
40 ¢ W £ (body mass,BM) ~ *3 » & & (fat mass, FM) -~ 2t

Py
)

i 8 f&hok o BO

plud o

i» 5 & (fat-free mass, FFM) ~ £ &% % # (body volume, BV) -
£ ogg w2 % R (derived estimates of body density, BD) ~ * @

# £ (thoracic gas volume, Vrg) ~ & # & #f 5 (rest metabolic
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rate, RMR) -
=~ ~ Wingate & 3 # + | %

B X @ K7 Wingate £ § & 4 Rl % > & 7R ®%R D
Fow R FWP EARRTNEZALFA LT R HE
»RBFHAAFTHR PR oME M p s RRE R AFH
£ 4 5 0.1kg/kg ¥ £ ehF A 2 - F (T4 o2 4 2T ¥ X
FELLRBpFHERT 2SI EBHL RIS o YT A
=4 F 230 AT REK -

Z ~ 3000 = =

F ok F e 3000 2 ¢ @4 o R KT E P R &R
P2 Bl B oo X FE R 4002 2w BE R T BE
tAr R B R
o gEpLFget 2 R% o
PR s 1l & e

&
j
ie
=
T
[
i53
|

ok
3
&
ie
=
T

b

=l ok
&
\
Sy
.
S

r ~ 30 2o~ % 5

A R BT 30 o %o o AL R OB E S 30 2 7 o
RER A T A (M )R - RIEPF TR AR REY R
B4 F TR %R I 4 F N B FE & (New test power
timers 300 - series, Oulu, Finland ) # & 30 = = @ §] p& & >
RE AR T HRREADERER N o X R BFE 30
NP RBAGHL TS EREFERALRS N 3R
Bl BB A pedh o R REE TG 3K G ok AT
I ~10 = = 37K

10 = = #F 4 i B & 20 = ¢ £ 3k 3 &R M > A

3

2 10
A PR B ATE SR (R - ) M T S R R
BE AR RAY A& I B S A R R

S

17



10 2 ¢ 473 el PP R o RIS B 4 > £ E A B MK 2T
B BREF N F s FHE BT ERGE AR IFE o koW
FEA KB R - Ak KR BE R B R ek
XA X R EFHALRE NF X R RE A LB
cIES IR S I

BE 40 28 5 F 20 2 % £ H o i F P R @

a

R % o Bk H R G EFRE ASB-C = A %3 X 302

o

SR PR X R E R AR EFRR ¥ - R
T agid L i BAk® b >EHY Ak®broCAk® a
oA i aBoBAa® bg oA AR®bZE (B ) 2

Rk 3 30 EFE S R k@ Ak RS
FWHE I e > WA 0 0 F I NP EAH R R
Fkdy R E Bk A BBk R R G
7 3 F& G ol ® S HF e

e FE TR AL HE R (B2 ) A (H)E AR
TATE BEEH 24 2 2 0 AR 42 % 2 R F R EE 2.5 2 2 o

!

W FRIRE S LR F R A (R) BRSO R
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N
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o
N

+ Tk i

5l Bz & T ERE 1008 &R Bt L0
B EMEE FE R (R ) AR R
- BE ~CFHES S PRI E o F TS REE R KR
BRI EMEPN TV H S FR RS BN RA
15 B 2 § »c & R HEsTk > § L mp ok £ 6 &

(&
3
=
P

%
W
9

FO PR 0L AR E REA 0 B E b o X R OB AS IR
¢ fiR A g

K B R AR A L B E o A R B% gk
3% 4 kA H o

3
"
Jo

&
i

b

g e 2k & L
L—)»ﬁf“jﬁﬁ}’

X 100 2 A gk 2 TR EREF N o
CRAMEPXREY ARk FARR I B LR
g f 2Ll A L EEFRASRS N F o g
Bl K e 0 A X B EF G O3A G R &S o

IR R

%

F o X R 2k 7o 3¢ 20 = ¢ Shuttle run test &

g (Leger, Mercier, Gadoury & Lambert, 1988)% &% % = #

GiplE oo % CD A 3 % 5 - ha] B K o

SR - VBB % F L F A E 20 2 % e

B & A% 20 2 R M) o P REE e ITEB Y o @

g1 VB - R @ R E 500 2 % i P o F %
B YR O Fad BE o R - PR v EE S E
& PES

R R BERR S WwE R R F AR AR
CRl KR BBk 0 &Y A - Apa RS R
£

~s

%
FUEICITIE RS IS F I R T
B ;8 s 5 y=05.857x—19.458 y=3# % (ml/kg/min) » X
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#

| S

e

2

Bo(km/h) (=) « F e=X@FEHop%k ]l X -
LR ik
Foh AT B G EE TAE (r R D)
BT OER 2 BE AL > AT B PF P 2 OB A% iF AT PP AR A R R R T B
4
#

N

<

W
-_n‘_;\\;

e 0 B R E R Y G 3G MK S H -

B

RORH A BRSO R LA R 2 YT
PR =) BB - B ERHEE o R EAPRI Y 10
Bz BEAE o AT B 2 2 AR GE AL B AU R R R T A
X G 7 3G okl -

\

2 7> = S Y
LT 0 A R G

-

B8 B A

# * SPSS 12.0 (SPSS Inc., Chicago, IL, USA) s &~ 47
R FOR M T B E LR EFER G LA R HE S
Fem it AT & 2R RE R R R RN R
RATHBEEEMRF R LR 0 E TS g R A AT AT
B2 RF2 L8 > # R * p T & (Scheffe)iz & 7 % (& v

3B ¥ K B % % <0.05 -
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0.001) » & &+ # B % = (p=0.001)%2 % » (p<0.001)= | %

PR EFS (e ). B2 e R4 RBFRRGT BEFL

P oA e X RSk TR REA I EFRE(E
0

Bl oo Al P W F sk~ 10 2 45 E kR
BEFRITL AY FERPRZ ST XV F - I FH (p<
0.05) > 10 = = 3T :E Rl & » % = = & - X Rl H FE&H (&
> p<0.01)e B4 v 5 FRS - ~ = ~w K Pl ED

¥ R Y - = B % (p<0.001) & 10 2 T 35 £ B % ’
$ = X R %A FE M (e 0 p<0.0l)c 34 2 E L AW §E

e 10 2 R 4FEE P R FLE o
i R RIS Ll 30 2 T @] ~100 2 2 @il kR
% - vz v~ X R & ATA 30 o ® ’firrﬁpji’aggzgggﬁ (%2 >
p<0.001~p<0.01-p<0.01) > 100 2= & = d] § = = »* % -
xR BB F (2 r o p<0.05)e B A A 30 2 % @A E -
=k Bl Bk OB ¥ - X R %EH (22 op<0.01-p<0.05)-
fI* 3000 > = @A 4 o T4 A% = v r & 3000 2

"

B P % % - X PR B FIIH (A2 > p<0.001- p<
0.05) - @ B 4 &% - X Bl &% % - xRl EREFEH(p
0.01) > & & % w =x Pl % 4r kg ¥F 3% (£ z > p<0.05)- & & %
BiEF LR HR AL EA b X P RBEEBEEPEL
oA 2 /o ;;z*,s ML B (R )

WH MR R I LR e B kTR
TRHETE R OB D % - R EFH G (p<
0.05): &% Lo B XK T % - ~ 2 2 X P HKHP K&
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4 (p<0.05) 2 %o @Ik & w = PSR F - X P ¥R
(2 = > p<0.001)° A 374 & ¥ 4 2 B £ 3k finig e a4 37 4

[EN
BE - o2 s RHRY 2 ®(p<0.05) A e @

T

22

E N R

2

vAwm(de o

She

Ik e BE AL fR !
p<0.001) -

k8
I

& L e sopE
Lofg e & pl £ 3 6 | * BOD POD # 4 % ¥ 48 &= & & {7
lfr

WE LR FRA o E AR A

b

Wy

% (Life Measurment Instruments, Concord, CA) k B & £ £ e
£

4 A E R E Y = v x(p<0.05-p<O0.01)p =% v % - = i
%R EH (LT ) A BA R 3 ¥ A RHFLEETHEFH L

(27 »p<0.05) 372 & 354 A ERE > G - -
SRR N F LB (41 0 p<0.05). bR F R4y B
FHE R BB br IR B LEFLTEYFLE LR

Baoe xR ®mATE T EAPHELE K
ARy - = v X B HRYGFEEFHA(XI > PpL0.050p
<0.01>p<0.05)c#4 & ¥4 4w X plok2 v el ¥
EZ R o o E A F R BEEEFR L IR KR Y RENEFEL
2o B2 AEY -~ 2 v IREKRFFPEH (T P
0.001) £ 48 % & % & 2 255 % 7 £ | 2 & % 3 R » v X 3
R EAA S EL Y AR F LR G

BABR(XI)-

TA B R AR P Ry g

7
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(p<0.01) A = = ;
Pz R oo

» p<0.01) >
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PALRE R EL R AW
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L p<0.05) 374 & 4 %
RN SERTI T 3
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% 41 3F % (Gorostiaga et al, 2006 ~ Marin, Santos, Bolin,
Guerra, Hatanaka, & Otton, 2010 ~ Chelly, Hermassi &
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oA B T R %k SR o
ik A R > A# A 100 2 2 (13.6£0.21
#5b 12.5+0.5 # )% @t 4 3000 2 ¢ (13.1%0.6 # »* 12.1+0.5

)Rl B B = B 2 TN FATA &L e

FRPR Lo ST A KT O H e A Bk AT R
FehE 2 g onEFEN DAY R FEFEEZF R EZEF
wAESR R AEETRE S FRIEHFTPR AR
oG Pk > F o H o = B ok B Ok g (Sporis et al, 2010) #
AT EEAR R AR NEFFETGEF AR HD
FEF > T R IR LD R S EP G DA

fe @ £ IR iE £ ovvd A P K i (Hermassi et al,
2010) - 1 * & F A & > & =x 20 » w4 DR > ¥ OFE KB
PR bl B o 3 E g L2 T G2
A2 MR BB ER LIRS AP ERG T R A
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B e £ % ®§ 2 5 (Buchheit et al, 2010) -

VRFASRBER L T RFRE &
RV H DI PER e + i A (Saeterbakken, Tillaar,
2011)  H = H R P R T REE A Rk A
VUR i 4 0 T R LR EE R 2N 4 T
FRN AT N L U

AL HERER Y OLFBRER B PR

f’\' E‘f’]’f"’z NN ’é)"
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v O A

A

WO G oE

W o4 c4Af 4o % % & Lutoslawaka et al (1991)-Lac et al (2000)

LR YR

AU R HER R EFTERERAS DR R R
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7 - L ERBEL AL ER LA IR AE - BT RS

- ¢k T (Rietjens et al, 2001) - 3 & H » % # %

#E ARG

Az R s FEVRE G ESE RS RS EF

Bt e F A4 R AETE 6T 9%

BB OHTE o kb R YRR R

2 T oAk 4

N A

% R 2 T %4 4% g P RO 4 (lzquierdo et al, 2007) » ¥
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AR R E LSRR LA ER VAN ERAFE
2 & F A E A R U (Alenetal, 1998) & 7 3 374 kg T/C
R KR EEFEFRIGPPELRE S REL Ay - XBERP R
B4 RV R G T N i

FTEFEH AT ESNLREE R R FIRFRFAL O £

CEEEE N - R S

-
,‘m
Y
o

e

4

=t

=

[E
A FEER S - X & %% - =% % M (Hoffman et al,
2005) > & AR 7 R %P AL HMEIER ¥ - X B EF R - X

% ’?“E‘E%?J%ééﬁ@iﬁ%% ~ IR R YRR R DA R

i

PRELER e F LR AW BERES N R T R
AR R A kR EEFRS R A PR

Nassis, 2011) » & # % & F 0 & b F i & 2 L oo L )
RIS EE RN EE X E RS SN R N

Plogr i 80 &g ks TR E - - B O

(Papacosta &

(hypothalamic-pituitary-adrenocortical axis, HPAA)# % &
o B E T ORAF A RATR S A R RS
Yok gpcEie LT RER M R HEE LG HFRERAF L
B 4 4 & (Passelergue & Lac, 1999) - v 2 #F A i~ £ 7 &
mFE e Y R R R AE O R R RRAFEE SR

T o Y EE SRR RUIFEFEE DR E AN E R
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—=
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e

=
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A E R Y A e BB 4 3 R s a4 AT HEE
R RS LI TR S S N B LR A
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LRy E®(E) PR (2A) WE(>T) s (#£)  BMI(kgim®) 5 5 (%)
AT 2 18.1+0.3 174.7+£2.9 66.8+1.2 7.6+1.0 21.8+0.8 9.1+2.6
B2 20.1+0.7 180.1+6.4 73.2£2.5 9.7+1.6 22.5%+1.0 9.4+2.8

R4 ot P 0.001

BMI: Body Mass Index: ¥ # ¥ € i #&
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SOARAFPRWREAA AP REE L LS

LERY A A B DR JER SR BHEE YR B 0 0 R TR 1 AR

(¥ /%) (¥ /%) (P /%) (P /%) (P& /%) (¥ /%) (PF /%)
21.6+2.9% 9.6+1.5" 5.842.2 2.2+2.1% 3.7+0.4% 1.4+0.5% 2.2+0.7
19.1+0.6 2.4+0.1 7.4+0.1 4.6%0.4 4.7+0.2 3.3+0.2 1.4+0.1

N F T
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2 Z xRy laarwndy [z

B LRy LR B LR B A AFFIR ) EREIR BT IR B TR v DR w4 2

(= /%) (/%)  (PFliE) (P /%) (P /%) (P& /%) (FElx)  (PE/i) (P /%)
CU S 5.6+0.5 11.1#1.0°  20.8+1.4° 4.4+0.5 7.9+0.8 4.8+0.7 5.1£0.1 3.4£0.2 1.7£0.2
A S A 6.6+0.5  13.1%0.3 23.840.2 3.1+0.2 8.120.6 6.6%0.3 5.5+0.2 3.6+0.2 1.9£0.3
B s I v p<0.05 T oot # A
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2 v AP EILRHE2ZEEL KL E

B R L % B ¥ % iF 10M 3% & 30M & §1 100M #* %] 3000M CE R N o < 3 iR 3 oL @ o3
B8 (% %) (& ¢) (#) (#) (#) (#) (4) (ml/kg/min) (& ©) (2 )
(-) 2.440.1 28.6+1.3 17.2+0.6 9.040.1 4.35+0.1 13.1440.6 11.5+0.9 56.09+1.1 44.2+2.6" 6.4+0.7""
oo 25803 26.9+1.4"  16.9+1.1 8.8+0.1°  4.08+0.1°  12.70#0.6  11.4%0.7 56.51+0.9 45.8+2.8""  8.4+0.8""
SED 2.4+0.1 27.8+1.5 16.640.3 9.1+0.3 4.15+0.1"" 13.13+0.3 12.1£0.9"°  55.56+1.2 43.2+3.1 9.4+0.9
(=) 2.4+0.2" 26.9+1.3°  16.6%0.3" 9.0+0.2 4.20£0.1°" 13.16+0.5 12.4%0.9" 54.06+1.1 42.6+2.1% 9.4+0.8" "
(-) 2.5+0.1 28.5+1.5 17.040.7 8.9+0.1 4.25+0.1 12.79+0.1 12.240.5 54.03+0.5 47.6+3.1 9.6+0.7
LINE 2.6+0.2 27.941.5 16.3+0.9  8.90.1 4.05+0.1"" 12.74+0.6 11.740.6"  54.870.8 49.6+3.6" 9.4+1.2
SED 2.440.2 28.1+1.6 16.2+0.7° " 9.1+0.17  4.11:0.2" 13.01£0.5 12.4+0.9 53.60+1.2 46.7+4.1 10.1+0.8
(=) 2.540.1 28.1+1.3 15.9+0.6 ~  9.0%0.2 4.13+0.2 12.8440.4 12.440.8" 54.35+1.2 46.6+3.4 11.940.7

£ m p2 (- ) : p<0.05-

“p<0.01- p<o0.001

- = ol s o B 4 v T p<0.050 "p<o0.01 p<o.001
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2 I MEBE LREZEIHMESRERS

Rl & LA BMI I 3 o A S LSRR ECR I U

fe & (= 7)) (kg/m?) (2 7)) (%) (kg/L) (%)

(-) 66.1+1.6" 21.6£0.3 5.611.1 8.3£1.5 1.08+0.005 91.6+1.5
7 (= 66.2¢1.6" 21.640.3 5.5£1.0 8.1£1.3 1.07£0.002 92.0%1.2
£l (=) 67.1+1.6% 22.0£0.2 5.840.7 8.6%0.9 1.08+0.003 92.1+0.9

(=) 67.9+1.5%*"  22.0+0.2 7.3£0.7 10.840.9 1.08+0.002 89.340.7

(-) 72.54¢1.9 22.340.4 5.740.6 6.30.8 1.08+0.002 93.6+0.9
& (= 73.6%2.0 22.640.3 6.7£0.7* 9.240.9%** 1.08+0.002 90.8+1.0
£l (=) 72.642.2 22.240.3 7.640.8%* 10.541,2%%* 1.07+0.002 89.5¢1.2

(=) 73.942.1% 22.740.3 7.240.6* 10.041.2%** 1.07+0.002 90.0+1.3

BMI: Body Mass Index: ¥ & § £ 4 #&

£ m g (- ) 1 p<0.05: p<0.01  p<0.001

Bo- ol & e 4 " p<0.05
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i 02 MABELIEIBEERY LHR A FBARE

Bl 2% BE A F B N W N S i H @ 2 RMG/IR Y T/C
o & (pg/ml) (ng/ml) (pg/pg) (ng/ml) (pg/png)
#Moo(-) 1820.1+202.4 11.8+1.8 6.39+0.6 1458.9+149.1 0.86+0.1 114.8+21.9
(=) 1866.1£245.0 12.3£1.6 7.58+1.5 1207.5£172.2 0.69£0.1 117.5+22.2
2 (z) 1923.7+324.0 14.0£1.4 9.03%1.5 1475.0£134.7 0.97£0.2 111.5+13.7
(=) 1471.0£164.2**  9.5+1.3 6.94+1.2 1266.2£139.7 0.92+0.1 142.1£17.0
& (-) 1820.1+97.7 13.3£2.3 7.80£1.7 1399.7£137.7 0.7840.1 128.8+23.1
=) 1765.6+£126.6 16.4+4.2 10.87£4.0 1028.3+101.9* 0.61£0.1 77.0£13.7*
2 (z) 1827.7+192.5 12.842.5 9.53+3.9 1369.5£191.1 0.88£0.2 121.6+20.6
(=) 1298.9£141.8** 7.9+0.8* 6.81£1.0 1335.8+£199.5 1.2240.3 171.4+24.8
£ @ §9 (- ) :'p<0.05- " p<0.01> " p<0.001
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%

c RMEHNTREL LR RS S

# B S - % v %7 F 10M 4% 3£ 30M 1 ) 100M # i 3000M #& B EFE £ 3 ik i * Tw @
PR (2 2) (&< (#) (#) #) (#) (%) (mi/kg/min) (% ©) (& %)
(-)  2.4+0.5"  28.1+0.5  17.4%0.2 9.040.3  4.3%0.5 12.9+0.2 11.6+0.4 55.5+1.6 44.2+1.3" 7.7+1
B () 2.5:0.6"  26.5:0.6*" 17.0+0.2***  8.8+0.9  4.1%0.6***  12.640.2 11.4+0.3 57.5+1.2* 46.5+1.6 8.7+1
¥ooo(z)  24202"  27.1£0.4%"  16.6£0.1%**  9.240.7  4.2£0.5%* 13.040.1 12.0%0.5 57.2+1.3% 44.6+1.5 9.3+1%
(=)  2.4£0.4"  26.8:0.3*" 16.5+0.1***  9.1+0.7  4.3+0.5 12.940.2 12.240.4 56.7+1.7 43.9+1.5 10.4+1%*
(-)  25+0.3  28.9+0.4  17.3%0.1 8.940.5  4.30.3 12.8+0.1 11.8+0.2 55.2+0.6 47.6+0.9 8.240.6
" (z)  2.6£0.2  28.0£0.3*  16.9%0.2 8.840.4%  4.0+0.3***  12.54¢0.1**  11.540.1 55.4+0.5 49.2+0.9%* 9.340.4*
® (=) 25:0.2  28.6£0.4  16.5:£0.2** 9.0+0.8  4.1+0.5* 13.0£0.2 12.240.1% 54.1+0.8 46.4+1.2 10.0£0.3*
(=)  25+0.3  28.1+0.3* 16.3+0.2***  8.9+0.7  4.1+0.4* 12.940.1 12.440.2* 54.4+0.7 45.9+1.1 10.940.5%**
4w g (- ) 1 p<0.05- p<0.01-  p<0.001

Bo— % ml & o m o T p<0.05

37



A

v

L2

m_

-~ — ’

= -
~eo -

-
. - ——— - .

* T B

w =

38



> "¢
e e ——
4|IN1
e S —
4N
L= E= ——
4|\
P Y ——
4N
e S —k—
4|\
e S ——
a4\

52 18 %

&

2M

W = £ zkdcd

39



UU

W T =zt

® = LHp

40

(s



41

DO D42 D82 D104
D19-24 D56-60 D88-103
| | | L
A | A | A
> > =
e ] >
- = = 7
& £ 33
=% = =% =
B B ' Bl B
¢ 45
e = L2 e
i
2P | 2 Ep [ 2k 2R
(6 i) (6 i) (16 =)
W = EFPEBIREER



4

Hemze (1997) e L3k o B BT B KR T iR E F

F T (2011) o 4f v gl ph i vt - X S hE R A M R J1
2B B AT ERRREGE JGL % e

Fe (1998) - 2 kB~ B R R AR HFY T3 A RES A XER
fed 2B fFTF 425 0179-188 -

244 (1986) AR AEFER R AL E TORRE = o S4 T 2
28-35 -

FaAr kIR lﬁﬁc (2009) - % & iﬂé%iﬁéﬁ‘*%:ﬂ%ﬁ;; % 4 13 5
2By o Rl T EREREFE LG o

A 4E (1995) ¢ & A MR 4~ F Lo BB R AT iR o AL
4 »51-56 -

BARE4E (2011)c ARBAE L F I RELFEP RIS LT WA AP 2 5F3T o R
IR e o BT I

L rRiEd 2 4 % > 2009837 19p > Bop 3t P EAF L kL € (Chinese Taipei
Handball Associatin ) % xt http://www.handball.org.tw/ -

e ~ AT AP RIERN ~ M A TE (2006) o Rw EEAY A RIS ICR i e
CERHEEERER R 2 v E R B L H 555394

Anderson, L. C., Garrett, J. R., Zhang, X., & Proctor, G. B. (1998). Protein secretion

o

Ak

from rat submandibular acini and granular ducts: effects of exogenous VIP and
substance P during parasympathetic nerve stimulation. Comp Biochem Physiol
A Mol Integr Physiol, 119 (1), 327-331.

Barendrecht, M., Lezeman, HCA, Duysens, J., & Smits-Engelsman, BCM.
Neuromuscular training improves knee kinematics, in particular in valgus
aligned adolescent team handball players of both sexes. (2011). Journal of
Strength and Conditioning Research, 25 (3), 575-584 -

Beaven, C. M., Cook, C. J., & Gill, N. D. (2008). Significant strength gains observed
in rugby players after specific resistance exercise protocols based on
individual salivary testosterone responses. J Strength Cond Res, 22 (2),

419-425.

42


http://www.handball.org.tw/

Buchheit, M., Mendez-Villanueva, A., Quod, M, Quesnel T, & Ahmaidi S. (2010).
Improving acceleration and repeated sprint ability in well-trained adolescent
handball players: speed versus sprint interval training. International Journal of
Sports Physiology and Performance, 5 (2), 152-64.

Cadore, E., Lhullier, F., Brentano, M., Silva, E., Ambrosini, M., Spinelli, R., et al.
(2008). Correlations between serum and salivary hormonal concentrations in
response to resistance exercise. J Sports Sci, 26 (10), 1067-1072.

Cavala., M., & Kati¢, R. (2010). Morphological, motor and situation-motor
characteristics of elite female handball players according to playing
performance and position. Collegium Antropologicum scientific journal, 34 (4),
135561

Chang, C. K., Tseng, H. F,, Tan, H. F., Hsuuw, Y. D., & Lee — Hsieh, J. (2005).
Responses of saliva testosterone, cortisol, and testosterone — to — cortisol ratio
to a triathlon in young and niddle — aged males. Biology of Sport, 22 (3),

227-235.

Chelly, M. S., Hermassi, S., & Shephard, R, J. (2010). Relationships between power
& strength of the upper and lower limb muscles and throwing velocity in male
handball players. Journal of Strength and Conditioning Research, 24
(6), 1480 - 1487.

Gorostiaga, E . M., Granados, C., Ibanez, J., & Izgierdo, M. (2005). Differences in
physical fitness and throwing velocity among elite and amateur male handball
players. International Journal of Sports Medicin , 26 , 225-232.

Durstine, J. L., King, A. C., & Painter, P. L. (1993). ACSM's resource manual for
guidelines for exercise testing and prescription. Philadelphia (PA): Lea &
Febiger, 219-28.

Gorostiaga, E. M., Granados, C., Ibanez, J., Gonzalez — Badillo, J. J., & lzgierdo, M .
(2006). Effects of an entire season on physical fitness changes in elite male
handball players . Medicine & Science in Sports & Exercise, 38 (2), 357-366 .

Granier, P., Mercier, B., & Mercier, J. (1995). Aerobic and anaerobic contribution to

43



Wingate test performance in sprint and middleprofessional distance runners.
European Journal of Applied Physiology, 70 (1), 58-65.

Granados, C. M., Izquierdo, Iba'n"ez, J., Ruesta, M., & Gorostiaga, E., M. (2008).
Effects of an Entire Season on Physical Fitness in Elite Female Handball
Players. Med. Sci. Sports Exerc., 40 (2), 351-361 .

Harman, S. M., Metter, E. J., Tobin, J. D., Pearson, J., & Blackman, M., R. (2001).
Longitudinal effects of aging on serum total and free testosterone levels in
healthy men. Baltimore Longitudinal Study of Aging. J Clin Endocrinol
Metab, 86 (2), 724-731.

Hermassi, S., Chelly, M. S., Fathloun, M., & Shephard, R. J. (2010). The effect of
heavy — vs. moderate — load training on the development of strength power
and throwing ball velocity in male handball players . Journal of Strength and
Conditioning Research, 24 (9), 2408 — 18.

Hermassi, S., Chelly, M. S., Tabka, Z., Shephard, R. J.,& Chamari, K. (2011). Effects
of 8-week in-season upper and lower limb heavy resistance training on the
peak ower, throwing velocity, and sprint performance of elite male handball
players. Journal of Strength and Conditioning Research, 25 (9), 2424-33.

Ignjatovic, A., Markovic, Z., & Radovanovic, D. (2011). Effects of 12-week medicine
ball training on muscle strength and power in young female handball players.
Journal of Strength and Conditioning Research, Epub ahead of print.

Izquierdo, M., J. Ibafiez, J. J., Gonzalez-Badillo, N. A., Ratamess, W. J., Kraemer, K.,
Hakkinen, H., Bonnabau, C. ,Granados, D., French,N. & Gorostiaga, E. M.
(2007). The Journal of Strength & Conditioning Research Volume , 21 (3),
768-775.

Judelson, D. A., Maresh, C. M., Yamamoto, L. M., Farrell, M. J., Armstrong, L. E., &
Kraemer, W. J., et al. (2008). Effect of hydration state on resistance
exercise-induced endocrine markers of anabolism, catabolism, and metabolism.
J Appl Physiol, 105 (3), 816-824.

Kaufman, E., & Lamster, I. B. (2002). The diagnostic applications of saliva--a review.
Crit Rev Oral Biol Med, 13 (2), 197-212.

44



Lac, G., & Berthon, P. (2000). Changes in cortisol and testosterone levels and T/C
ratio during an endurance competition and recovery. J Sports Med Phys
Fitness, 40 (2), 139-144.

Léger, L. A., Mercier, D., Gadoury, C., & Lambert, J. (1988). The multistage 20
metre shuttle run test for aerobic fitness. Journal of Sports Sciences, 6 (2),
93-101.

Marin, D. P., Santos, R. C., Bolin, A. P., Guerra, B. A., Hatanaka, E., & Otton, R.
(2011). Cytokines and Oxidative Stress Status Following a Handball Gamein
EliteMale Players. Hindawi Publishing Corporation Oxidative Medicineand
Cellular Longevity Volume, 804873 (10).

McCrory, M., Gomez, T., Bernauer, E., & Mole, P. A. ( 1995). Evaluation of a new air
displacement plethysmograph for measuring human body composition.
Medicine &Science in Sports & Exercise, 27, 1686-1691.

Obminski, Z., & Stupnicki, R. (1997). Comparison of the testosterone-to-cortisol ratio
values obtained from hormonal assays in saliva and serum. J Sports Med Phys
Fitness, 37 (1), 50-55.

Papacosta, E., & Nassis, G. P. (2011). Saliva as a tool for monitoring steroid, peptide
and immune markers in sport and exercise science. J Sci Med Sport, 14 (5).
424-34.

Passelergue, P., & Lac, G. (1999). Saliva cortisol, testosterone and T/C ratio variations
during a wrestling competition and during the post-competitive recovery
period. Int J Sports Med, 20 (2), 109-113.

Pdvoas, S. C., Seabra, A. F., Ascensdo, A. A., Magalhdes, J., Soares, J. M., & Rebelo
A. N. (2012). Physical and physiological demands of elite team
handball. .Journal of Strength and Conditioning Research, Epub ahead of
print.

Rietjens, G. J. W. M., Keizer H. A., Kuipers, H., & Saris, W. H. M. (2001). A
reduction in training volume and intensity for 21 days does not impair
performance in cyclists. Br J Sports Med, 35, 431-434.

Saeterbakken, A. H., Tillaar, R., & Seiler, S. (2011). Effect of core stability training on
45



throwing velocity in female handball players. Journal of Strength and
Conditioning Research, 25 (3), 712-718.

Sporis, G, Vuleta, D., Vuleta, D. J., & Milanovi¢, D. (2010). Fitness profiling in
handball: physical and physiological characteristics of elite players. Collegium
Antropologicum scientific journal, 34 (3), 1009-14.

Vila, H., Manchado, C., Rodriguez, N., Abraldes, J. A., Alcaraz, P., & Ferragut, C.
(2011). Anthropometric profile, vertical jump and throwing velocity, in female
elite Anthropometric profile, vertical jump and throwing velocity, in female
elite handball players by playing positions. Journal of Strength and
Conditioning Research, Epub ahead of print.

Vining, R. F., McGinley, R. A., & Symons, R. G. (1983). Hormones in saliva: mode of
entry and consequent implications for clinical interpretation. Clin Chem,

29 (10), 1752-1756.

46



it S

- A-FEFPREHVRKLBLE

FEY SR

2

=N ©

g RO ORt -8 IpFe

3

M
Er
=2
-
A\

3

M
Er
=2
-
A\

R A A R ] PE e
SRR ] pe s PR

CPER LB b LR
CERREEIH. X5

BE o

o1 BiFE'l&fé;LH’DJ f“_:)l',f‘%ﬁ: /J~ EE , %"l,?:ﬁﬁ’]‘;v ;\

47



1+~
\

22 < 2 2
e - SRERLE

PR B ARVRGRA LIRS E R
VRAEL I E
PEAFE R ANTER S

B sk e

i % T 35:0919571940

ki
c’:r

'
(\x,
iy
=g

ABBTHEFAT AP PN LD T I REREL AR Tt @4 g
o HPNER YR A R 2 RAEFARAY R R REY  FHARY R
WoFEAEYLBEFET FERLS BT ERN S LR N kR

B A
ST o

AR fRA MR AR AR E > B AR T S 3B BRI R
2l pEZ(8) s R Bk o

AR fRE S bR PR L kT o 2 e dfer ik - #1004
150 BB RR M ek Y R ek 2ml ek

AR RN A TR T RIRIE P e A AT R E SRR
SRR - ¥ Ik

BEER A R

AARERE (0 TR 10 2 % 47E)

B4R (2w s SRy

4 p]32(3000 2 =~ 20-M Shuttle run test & % )

B35 HokepliE (£ kg - 3 e B3h)

i@ B PIEER(B0 2 7 ~ 100 2 = §A)

2 e o

BERES REEIT AR R R PR30 fEF B R o XYL
LR P R A 2~4 AR H AR BT X EE 23 35 548 fbid >4
BE® o g phd 2 1 150~160 Z/4 o k4 35 A 4h o £ R EET] TH A, ¢4
624 EEd o B30 f)iE b B ARSI D Bl BlHcE 5 545 H ks 5o
EHYE R F T RPN G 2 BRE SRR P g AR PR R

48



AHE(d FE3k 10 2 FTIEES)RIGE ~ w4 @65 (3000 = ¢ 55 )RIGE  RA
A(2 TR~ L EER) PRI~ B3 HO(E R~ 4 e BaR)plE 0 @ 230
20100 @ %R RFREARG I A S B FIHEITRREZ K2
PR o BHRIR D §RAR DIZEW RS -

%i TS K bRk B A
L I iPi2d ””‘{p‘#ﬁ(w«ﬁ: TR G L
AN A A B IE SRR A e
2 ; i“ﬁﬂ%ﬁﬁ.ﬁé%ﬁé—.sa HER > - BT OB ERRAM
e g?\ﬂl‘l? B A OTE TSR R LT g i 0 g
i Bag g d agatargs o 0 Fdv RIEER Y F P HEE

,{ﬁ’“&ﬁé‘_‘lgt_'«k\.,ug\ L ,;\;Eﬁfﬁg
B
o

(=1
N
&
LS 2]
e
w
N -
&
B
N
IRy
=

%
B
L
3
=
\d

)
s
o

-—)\:\ fﬁ;
= OF o 3
F

=

= 8t R
BT
ki
o+

AN F o PTG
Qﬁ?gﬁﬁﬁﬁﬁﬁ’ﬁéﬁﬁjkﬁﬁﬁﬁﬁpﬂ&i,gﬁ
Fo X R R ATEAL AR R A arER MR T AT o dok AL
ATRPFAFATE S P RAELRFRLE N FF E (AT A
DR R e SRR L A 4

Tl ) R o

A B
i % 3

b

2
e

¥

‘“’*‘ \m& ‘\?13; o+

She

=

=

= >
TR+

=
=

(z’ir
ke
P
o
el
Py
She

E']}-r‘..,». i!F:

N
W
?m‘—'
ok
—~
e
p
/H}
-
i

>~
N
e
st

49



Wit = & %pa#%§ £ (Leger, Mercier, Gadoury, &Lambert, 1988)

Fef B A 7R RE 20m Split time(sec) i A (km'h) (E;Oliigngiuj
3-8 5 8 69 6.862 10.49 40.056
5-9 5 9 70 0.862 10.49 40.250
5-10 5 10 71 6.862 10.49 40.444
5-11 5 11 72 6.862 10.49 40.639
5-12 5 12 73 65.862 10.49 40.833
5-13 5 13 74 6.862 10.49 41.028
5-14 5 14 75 6.862 10.49 41.222
5-15 5 15 76 6.862 10.49 41.417
5-16 5 16 77 6.862 10.49 41.611
5-17 5 17 78 6.862 10.49 41.806
5-18 5 18 79 6.862 10.49 42.000
6-1 6 1 80 6.492 11.09 42,184
6-2 6 2 81 6.492 11.09 42.368
6-3 6 3 82 6.492 11.09 42,553
6-4 6 4 83 6.492 11.09 42.737
6-5 i) 5 84 6.492 11.09 42,921
6-6 6 6 85 6.492 11.09 43.105
6-7 6 7 86 65.492 11.09 43.289
6-8 6 8 87 6.492 11.09 43.474
6-9 6 9 88 6.492 11.09 43.658
6-10 6 10 89 6.492 11.09 43.842
6-11 6 11 90 6.492 11.09 44.026
6-12 6 12 91 65.492 11.09 44211
6-13 6 13 92 6.492 11.09 44,395
6-14 6 14 Q3 6.492 11.09 44.579
6-15 6 15 04 6.492 11.09 44.763
6-16 6 16 95 6.492 11.09 44.947
6-17 6 17 96 5.492 11.09 45.132
6-18 6 18 o7 6.492 11.09 45.316
6-19 6 19 08 65.492 11.09 45.500
7-1 7 1 99 6.160 11.69 45.675
7-2 7 2 100 6.160 11.69 45850
7-3 7 3 101 6.160 11.69 46.025
7-4 7 4 102 6.160 11.69 456.200
7-5 7 5 103 6.160 11.69 46.375

50



%35k § £ (Leger,Mercier,Gadoury,&Lambert,1988) (&)

VOimax

(ml'kg/mm)

FEfe P A TR RE 20m Split time(sec) i A (km'h)

7-7 7 7 105 6.160 11.69 46.715
7-8 7 3 106 6.160 11.69 46.900
7-9 7 9 107 6.160 11.69 47.075
7-10 7 10 108 6.160 11.69 47.250
7-11 7 11 109 6.160 11.69 47.425
7-12 7 12 110 6.160 11.69 47.600
7-13 7 13 111 6.160 11.69 47.775
7-14 7T 14 112 6.160 11.69 47.950
7-15 7 15 113 6.160 11.69 48.125
7-16 7 16 114 6.160 11.69 48.300
7-17 717 115 6.160 11.69 48.475
7-18 7 18 116 6.160 11.69 48.650
7-19 7 19 117 6.160 11.69 48.815
7-20 7 2 118 6.160 11.69 49,000
8-1 g 1 119 5.860 12.29 49.167
8-2 8 2 120 5.860 12.29 49.333
8-3 8 3 121 5.860 12.29 49,500
8-4 g8 4 122 5.860 12.29 49.667
8-5 g8 5 123 5.860 12.29 40.833
8-6 g 6 124 5.860 12.29 50.000
8-7 8 7 125 5.860 12.29 50.167
8-8 g8 3 126 5.860 12.29 50.333
8-9 g 9 127 5.860 12.29 50.500
810 § 10 128 5.860 12.29 50.667
g&11 8 11 129 5.860 12.29 50.833
812 8§ 12 130 5.860 12.29 51.000
813 8 13 131 5.860 12.29 51.167
814 & 14 132 5.860 12.29 51.333
815 8 15 133 5.860 12.29 51.500
816 § 16 134 5.860 12.29 51.667
817 § 17 135 5.860 12.29 51.833
818 8 18 136 5.860 12.29 52.000
819 § 19 137 5.860 12.29 52,167
820 § 20 138 5.860 12.29 52.333
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&% a4 ¥ £ (Leger,Mercier,Gadoury,&Lambert,1988) (i)

Fefk M M PR RE 20m Split time(sec) ik A (km'h) (1::1?{;1:2;}
8-21 s 21 139 5.860 12.29 52.500
9-1 9 1 140 5.589 12.88 52.659
0-2 9 2 141 5.589 12.88 52.818
9-3 9 3 142 5.589 12.88 52.977
9-4 9 4 143 5.589 12.88 53.136
9-5 9 5 144 5.589 12.88 53.205
9-6 9 6 145 5.589 12.88 53.455
9-7 9 7 146 5.589 12.88 53.614
9-8 9 8 147 5.589 12.88 53.773
99 9 0 148 5.580 12.88 53.932
9-10 9 10 149 5.589 12.88 54.091
9-11 9 11 150 5.589 12.88 54.250
0-12 9 12 151 5.589 12.88 54.409
9-13 9 13 152 5.589 12.88 54.568
9-14 9 14 153 5.589 12.88 54727
9-15 9 15 154 5.589 12.88 54.886
0-16 9 16 155 5.589 12.88 55.045
0-17 9 17 156 5.589 12.88 55.205
0-18 9 18 157 5.589 12.88 55.364
0-19 9 19 158 5.589 12.88 55.523
020 9 20 159 5.589 12.88 55.682
9-21 9 21 160 5.589 12.88 55.841
022 9 22 161 5.589 12.88 56.000
10-1 10 1 162 5.341 13.48 56.152
10-2 10 2 163 5.341 13.48 56.304
10-3 10 3 164 5.341 13.48 56.457
10-4 10 4 165 5.341 13.48 56.609
10-5 10 5 166 5.341 13.48 56.761
10-6 10 6 167 5.341 13.48 56.913
10-7 10 7 168 5.341 13.48 57.065
10-8 10 8 169 5.341 13.48 57.217
109 10 9 170 5.341 13.48 57.370
10-10 10 10 171 5.341 13.48 57.522
10-11 10 11 172 5.341 13.48 57.674
10-12 10 12 173 5.341 13.48 57.826
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&% a4 ¥ £ (Leger,Mercier,Gadoury,&Lambert,1988) (i)

FEfL M oM 7R RE 20m Split time(sec) ik & (km'h) (1::;?::13;}
10-13 10 13 174 5.341 13.48 57.978
10-14 10 14 175 5.341 13.48 58.130
10-15 10 15 176 5.341 13.48 58.283
10-16 10 16 177 5.341 13.48 58.435
10-17 10 17 178 5.341 13.48 58.587
10-18 10 18 179 5.341 13.48 58.739
10-19 10 19 180 5.341 13.48 58.801
10-20 10 20 181 5.341 13.48 50.043
10-21 10 21 182 5.341 13.48 50.196
10-22 10 22 183 5.341 13.48 50.348
10-23 10 23 184 5.341 13.48 59.500
11-1 11 1 185 5114 14.08 50.646
11-2 11 2 186 5114 14.08 50,792
11-3 11 3 187 5114 14.08 50038
11-4 11 4 188 5114 14.08 60.083
11-5 11 5 189 5114 14.08 60.229
11-6 11 6 190 5114 14.08 60.375
11-7 11 7 191 5114 14.08 60.521
11-8 11 5 192 5114 14.08 60.667
11-9 11 9 193 5114 14.08 60.813
11-10 11 10 194 5114 14.08 60.958
11-11 11 11 195 5114 14.08 61.104
11-12 11 12 196 5114 14.08 61.250
11-13 11 13 197 5114 14.08 61.396
11-14 11 14 198 5114 14.08 61.542
11-15 11 15 199 5114 14.08 61.688
11-16 11 16 200 5114 14.08 61.833
11-17 11 17 201 5114 14.08 61.979
11-18 11 18 202 5114 14.08 62.125
11-19 11 19 203 5114 14.08 62.271
11-20 11 20 204 5114 14.08 62.417
11-21 11 21 205 5114 14.08 62.563
11-22 11 22 206 5114 14.08 62.708
11-23 11 23 207 5114 14.08 62.854
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