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BEPKEENE RIS HIFE B MRS R ERGOE H - EEBRIEFE T - P ivEsd
Zefin Ry ViR o SRS T TR ~ =iF - BkEE - VB EEI(E (Mclnnes, Carlson, Jones,
& McKenna, 1995) - [MELEEFAFF ARG (OENME ~ BRHSE - 513R%) - FBEEEK
PEERAI RGN M NS - 7 0 B T RS INEE AR RE - HosE i REmEH - ATtk
EIF 77 FoAtl - FEI1057 88 - H514047 88 - 1 BR8N ER i i B #1155 > 24
PONSERASEE « R A RIS 45 - (P thBE ey Hs S - th9Tiat - EhsE
o S OBRRIER FERLE R Ea AR - fI - S BRI R &y 163
+ 1437y » FiEEFs151 £ 10.3 [/ » Hh§E 155 £ 9.4 N7y o PEERIR TR A LEEE
EXFE 186 + 11.7 T/ » RLURGEIRILEIFSI 2 (Vaquera et al., 2008) -
PEIEERRE Y - BREMEB S FTILE - —StEERE S EEEE{E3500.2 K ~6100
NRAE - (H 2B B EI1E20~ 258 5 2 i » TNE LRV AT - 12 856 i e Y 2 ) -
TEEIREFALOATThEE T H - SEE T AEE - BEF/ N3N R AR A 25 E T
54~62 ml/min/kg >R - [ #EfIsE I ETERI T 48~54 ml/min/kg 7[5 (Abdelkrim,
ElFazaa, & EIAti, 2007) - HILATAIEBGHEERGREAVEORMEE S » LI - BERRETERL
florVEhF AR BT EE ~ B8R - (BEEEK - BRI FU)AZENE - 1eEENTK - iSFE 1%
BhE - AHRHEEFRRRE - BALAVBEEMERIRR E RO F3R - B @B S /H T
A RIS 2 — - Castagna 55 A (2008) f5HI{EEEEK BN REIRE R - HA SRR
BRI AR 2 AT BAE IR (% (Castagna et al., 2008) - [AJIL - BEBRZHE) S HYEIHT I35
& TEZ e AR BB DAY e E I DA 4R - A e A B IEEE R ZE -

W FE BN E T = R | R B RS B B - S e E ST T - A&
RN EHIIER (Cleeson, 2007) - HEDIEEEE FIREIMREDREIFAVE ZE &
G AEA R S Y R e R U R AN RY) » B H R - 1S (R
SR CAE 2 PRS2 5ER - Pk > BIFTESRY B ikED - @A FHED - T HR K
HI45HE - Pk B R TPiE (Roittetal.,, 2001) - fEFTARYRIEERE S - SREEREHA
(IgA) 8% DL " BESHYIEZFE(E - BRI # (J chain) 24T » ff R AGRR S HUARAD -
o3 1gA (Secretory IgA, s-IgA) {E B HERGRE HAVBTEThRE I E i i & B B A
B R INRE AR A K& Hs-19A (Gleeson & Pyne, 2000) - Tomasi %5 A
(1982) & asFEEh I RhRFE M R Y22 (Tomasi, Trudeau, Czerwinski, & Erredge,
1982) - Tomasi<E A\ HEHIETIF M PUASHY R G - TRE B BN 3 K B B BRURN I -
HZRUEE - BRI W72 0 1m) DA rs- IgALE Ry 88 S RERE 14 00 2 8889 F1 8} -
LT A AR A A AT = v I 4R - /F Ry AR PR AR e BE PR AEC 2 — (Maya et al., 2016;
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Moreira et al., 2009) - WFEFEH > (RSN ST EEIHIETS BT E B o AR
s-IgARTE T RIHAHY = 58 S 3 4f th & B EUE Fs-IgARE[F K (Owen et al.,, 2016;
Trochimiak & Hiibner-Wozniak, 2012) - 554 » HAERAAZCESETEH » 1E 75 H AV K
Sl sf s IR |4 (overtraining) EL#E )46 (moderate training) HEMEAYIGAESE;
=R M EEN Y s-1gA ~ s-IgMIRIE AIlE 17 T (Gleeson & Pyne, 2000) - [fj55
— 4t & I 2T IR 38 3R (B S5 58 T 18 | gAY R ey W B SR A BE hnmiosl /D 5 BESEEs &
ER M SRR S e S SRR MR e IR 52 - H PR M e e I AR SR R A 82
ERH > 2228 (Gleeson & Pyne, 2000; Gleeson, 2000) © 2R » tA G RIQAEE S
HIE - Bl - 20f BIHEERESNERAVIELER (409788) » IgA ZKEEIZH X
% (Moreiraetal., 2013) - 211674 HAERED ISR HFHE T MEIQGTIIgAT RIS 2 T
%% (Pourvaghar, Ghaeini, Ravasi, & Kordi, 2010) - iZei5H, @ FHETHISIQAETE NE#EEE
BN RO 3 B % (upper respiratory tract infection, URTI) Jl g (9 78 IS A2
(Neville, Gleeson, & Folland, 2008) - fAfzEURTIZ+E NiemanZE A (1995) #5F2E Y
“ ] UEEIPAEAL » 5 B R B E P E AR (R - Bl RN EE R SR -
J&E P AR B | R = JBR O EE R BIARET 1 BN B S S0 E PR E R IR SR © PEARAE Ty
Mg B T RE 2 1= 5 S B EEN P 5 [RERY R e IR & R (Gleeson, 2007) - 35 S0RK
S I TR & 2 i R T AT A s 2 - S0 S RIS ISR B B A AT EHY
MBI AN RIEIRE & T SRR, - N EBUEE R A E - R EF4E
R R R A TRE - W H A AV R SR AN S » BRI EE L -

FEAIAZE H AV ERET & 5 58 a4 & N E KA SRR E 5 D R 48
REBLRIIT RN 2 522 - Wi DL s-19A {F R Ba e e e hRe B IE » DAE RN E 2 2
=

a > Jitk
— ~ s

WSk B ZIL R Y BT ERRAERBET - £ 12 {7 - N E ISR A
AT REEGE T P RR Y RIEATIAR B R ERILE 10 fizsts (N=10) -
BEARERnER 1-
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=1
TR EREAER

Bl il sz
TEES (yrs) 13.60 + 0.57 13.60 £ 0.57
57 (cm) 173.60 + 4.12 175.10 + 4.33*
BEEE (ko) 64.40 + 9.75 64.09 + 8.87
AGRER E orEE (%) 1455 +2.84 154 +241
EiaE 215 8(BMI) 21.31+2.84 20.85 £ 2.31

*p<.05 FrRELISRATELEL -
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H SR IILA— 7 S REEITAR ~ VURLHTAXE0 K 557 7 D BRRIIER © 23 E Bl S —18

SIISRAT > 5548 ~ SEUUHE ~ S NEEEISRIR (7S EA) - AIHIESER - Polar BB 255

WG 25 B3 e AE B sl R OHI B 2 B4 - Kﬁﬁ%ﬁé‘ﬁ-ﬁ&?uﬂl@ﬁ Tt e PREEKA Y 77 - BA
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(1 7r88) - IKE 2 538 > 5k 3 AHIEHR © DU BE#}%%/FE’F] 30 ¥ > (RESHRIE R 1
Jy$E > SERK 3 sHTERR(AIR 3) -
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O E D

4 PSFET

T~ BRRRRE R HIBR T A
(—) BIHERGRER Y

AWTFERI VIR TARE (A0 3 Arr) (B REIRRRRERVIIE G - B R EZHE
— Ui B ARAC R [RIF P BRG 2% » SRR IR TR IR SR VAR T R E) - 2K
H[EFERGA MR TR E T - FIRSEITRERS - Hil 2R ERG R
45 FHE R BB AR IR R O  JEEARIHZ R IR DAFAISI ] s BT S RE R AR
(Z) BRIy

AWTFEHI =S e R 8 (E 5 For) (F RS IRRATHIAIE 530 - fERAR
FalF T BROGER  BETLU/E TR 3388 1 SRt —FEl1R - /o THEERE 2 SRImmer i
SEIAEG 1% - 4 THEEKE] 3 SRR S B R R /L TR - 72 TIEERE 4 S
IRF BT (R AEBRIR SIS T EEK 5 THEERE 5 SR B @ BR B /2 T1&% - 72 T#EKE 6
SRIERRERT B A BIR PG T ER RS - B EUERREIE B8 BRI 157 (=
B5% > LAFTIAS ABRFF] Ry A - o H Yl SR8 T-RE (£ 39 5 BR AR <7iRs - DA R ~
B HIRFFET LA T H CHIRRRE S B AN R R AR SE B e B <7 & R EE LB
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5 eEERIRIERE F &
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BEFHYE—BIISRAT ~ BIGRI& T ENELEE 7S B3GR AT ~ Sl SRR IR I AL BB -
SeFRRACHBREIEETELR  FREIEIREEIET SR - DIt RaEiEfar > (4T 20 pl
A e MIFALBHIEERLR  (Lactate Pro Test Strip, Japan) B2/ ALBHIEER > REMUROE
PRABEHIGEEIL A F o ARl ss B R M AR E - HscE BALATR mmol /L -

I\~ s-lgA BEERER B E R R
(—) HERE

2l FE RIS - BT A ~ BNERIENE B 10:00-10:30 0 Dl
R E TR RS 3 27T (L) - WA Rd ISR AT Reall 4k - PREEHEERIT - &7
sE M H AR B 0E A W SR 18 5 b B - SRR R R E R -20  °C
R
(=) s-1gA JRIE 53 HT

DA 2 sE G s [ 5A (enzyme linked immunosorbent assay, ELISA) fi:HneE &
IgA JEFE - 1 96 FLIsERE (96-well) fIA coating buffer » H4-IVEZEH (bovine serum
albumin, BSA) DItfiEEE4% " (phosphate buffer saline, PBS) (1x) A& 2 mg/mL »
TEMER T EREIA 100 uL - 73 4 CKFEHEFEIEFMEIE - #35 LI PBS =2 A
3% BSA - ¥ 50 uL - FjR R 30 775 - 2L PBST SR =2 A 4 “CH A - 15288
ih 2 BeE HIDL S 48 human s-IgA $iE% (Salimetrics, CA, USA) - 1 600 ng / mL By
L 1X s-1gA diluent 7E 25157 B FERE 600 ~ 200 ~ 66.7 ~ 22.2 ~ 7.4 % 2.5 ug/ mL 55 6 f&
REGEETS » ZHL10 ul fIA 4 mL 1X s-IgA diluent K7 25ul #7F248HY antibody-enzyme
conjugate X Z0E NAFE 90 7y -

HRHIEE 1 50 i A % R &89 4] DL 3000 rpm By 15 733 » B FJER 25uL DA 1X s-IgA
diluent 100 pL F7fE - BUfFFEREREEAS 10 uL A 4 mL 1X s-IgA diluent Kz 25uL f7fEaE
i1y antibody-enzyme conjugate A Z 08 T AFEL 90 4388 o FEE HUREAE S R AE AN 25 50 pL
2 96 FLEEH > NEURILESE 90 0 o 2R DS ERIE LM (microplate washing
mechanism) (Dynex technologies, Inc. USA) JEETHE 7SI S EVEARIE R AR 1B NG
— b £ A 50 uL 52 tetramethylbenzidine (TMB) 2 WA B EEFE 40 43745% o
IR SN S0 uL &% 17 (stop solution) &% 11-ffE - 2 thi& AR e o i laE
% (TECAN Sunrise Microplate Reader, Switzerland) A 450 nm j}7 =8 HUK GAE - &80
ARG EIER s-19A JRIEVEUE -

L~ BRtEE
AT SR B LR SN T R (repeat ANOVA ) - EE#ZEA
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B PRI HRE AT SRR RE LRl (B ~ BFFE]) BB ~ OBER RIER 19A
REHT S IR M E LI - FrAREE TGS RIS £ A2 23 (Mean +
SD) - BB RETGET DRV KAERS - P IS LSD 7% (Fisher
Least Significant Difference) #E{TH{&RIEE: - ABFELL SPSS 15 for Windows #E{T534fr »
FeatEEE/KAER 0= .05 -

it

Wi

—> * ﬁﬁfﬂﬂﬁglﬁ%ﬁééﬁ&ﬁﬁﬂ’ﬂﬁ*ﬁ

=R G ERHR I SRERE R - 2l i E S FIRRGRE 2 VIR IT R R RIR -
Eﬁ%*i&iﬁbﬁu(ﬁu;ﬁb%ﬁ%ttﬁx RGN E AR - 5500 FESIRRT 25 IE
WE BRI > B — ISR AT EL R - IR  SNERERIISAED - HIEREE
o (p< .05) o A[EIFFEIREHVEEIFRIA AT AR4 -

=4
ENEILSE S S s g i)
HH 518311 %R AT FENSRE BIUENISRE BN EISRER
VORI 29.98 +1.49 29.83 + 1.46 29.08 + 1.46 28.92 + 1.67
KRR E 8 38.03+£2.18 36.99 + 1.84 36.22 £ 1.76* 36.84 + 1.95*

BALFD o *p<.05 0 FoRESE B RpTtLEraEE AR -

» A [FIRR R kR AT LR
KEH%QEEE%%«LA&FEJ_E’JD}HZK A FEIRF RS AT G 2 2 QPR EUES) PR - &
BEEITIRITR R 2 TR - GROTR 5

#=5
NI TR Lo R A bR
THH SRR B EASRE BIUETIERE BNk
ZHELEEE 65.20 + 8.70 66.90+7.61  62.80 +8.09 65.4 +6.10
B PER 170.80+3.29  171.80+6.01  169.9+6.94  175.40+5.62

By 8
=~ NERFERIM AL R R EEE
RIS 2 A A EAEN ST ARSI M AL B (H A0 6 - 5B GBS —
TRMELBERRE 2 F K (p<.05) - &ERIHTAIR 6
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% 6

AN [EI B T P e FEE L

HH BRI F—HeR% BN SRR FNEeR%
A & 319+153 11.64 + 2.59 4.02+0.74 12.44 +2.25*

Bfizimmol/L - *p<.05 FoREASE —HFIISRIR LA RE 25 -

PO~ FEIRRIRAER s-10A SRRV I EDRREHILLE
SRS QAR TR (1B 2 1 - AR RSB EIAIRE 7 (p< 05) -

x=7
A FEIRFEIRAEER s-1gA B iR BB R HYELRE
HH SISk SoBEIERE B AR FIUHERNISRZ EeyavihllkeLed

I s-IgA  362.40 +190.74  189.94 + 142.82* 216.82 +138.92*  237.89 +51.60* 23599 +61.39 *
R EHE  604.84 £270.39  785.86 £564.72 1134.43 £576.84* 1523.40 + 494.15* 1468.8 +619.67 *
s-IgA/ £ H

E (100%)

100 24.98 13.04 16.53 18.03

BRI pg/mL » *p<.05 FRBLEE —HFISRAItLE Az =R -

B iR

AWt Fedli /NG IR IE S & SRR HE SRS SRR
E5E R EE LTS TSRS (p<.09) ; fEEBLPERELZFLBERT
T - BlRAT R RS (L A BRI AE 6 N B R MBS — B MBS B ET S -
S S R R T - ZEVEIEE NI GERAE - s-1gA (BERE B EAVELBTAIL
NS - BURR A T BR DR E G R SR I #E BT - AR EEIE
SETHARTE - IR R R 13 e aHE /DA Al RE IR EPERGR T
B AR S > NI e RIBER 7MW - RS =B I (Roemmich & Rogol,
1997) - VUSRI SHIFRGAEMER - HAYEAEN #2250 2 BIE L BUEBICR -
— e BN H H AR » S BIRE B AR SR KA E A R - 20 LAE 2 TR
& BIERCRA S HIREE L E BN PR S B C B SRR NI ERFAG T
BVERERT - SFEETIIFEOASREEENRNE - WFEERS L SUEEE—(E5)
TERIJT ) s ~ ik ~ 1112 ~ Bl ~ Zeatsa RS AR ERE Y] > ‘B R BN EAE L
Wl G > NETHAE EEFE TP SO ] - AT DAVUREST AR B 5 HIHAG REHVHI SR 5
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R GEREU R ATERI AN A ZFE SR - B2 A EPIEE - bR T8N
AN BEREAVER A KBRS R R EHHFE - F A RE R BTSSR - 215
PR BERE F R DU AR TERR  EERTER - BRI T ERREEE KSR A
A o B EEE B S B PR BT Ze L S FRE VEAR fln 2 — o RIEEAIHIT LATE A 2 55K
AR ERIBRATI R - 505 15 T EUEROITRBA AR - AERAGSE R B2 EBESR S
NEBRFIRETE R - F IR NN 25 BB R R85 p SIS — - =8
SR - BEEREURE TRV SR1%  ATRER Ry At D Bl A AT (i A5
BRI H IR -

T OBERAERTTH - AHFTEERES — ~ =~ W ANBESRATATANTS Z A LBk
ZRNEARFEEER  E5— =~ I~ NEFISRE TG S g R R E 2=
o ZHPOLPRR A DI REE) B A B SIS - AT EIVELRR LRI [FF
[EIREAT ~ 12 HIELHAS A A 72 52 o HhA » AGHTEAY ) LR Ry B LB 1y~
Y8 - TSR 25 E R Polar JLupk$E - BEFRILECEREBI A LBk o ARBZEIIISR
I B SR A AR LRSS E Ryl ALk 80% LA E - g2 (220 -4F#k) *80% T/
Jr$EK 165 /orgE Ll b [(220 -13) *80% ~165] > AT LB TAEREZANIGRIF > REZEFIFT
FORHVESRIE - S BRI ARV - —fed R o B L PR R EEAY A
T RAHIAS 2SR BRI AZ RUAHIAS 1470 - e — 2SN E (E EE EN Y 1B AR R RS L R <
JRNERHR A AT RS A AR ok - TSR e s AR A RS e 2 - 5991
SCRFE Y o AR BV A LBk DLBE PN SRAF Y58 S - mT RIS T e A4 3R
& R B SREF A & T & - DORZE S EAVEISNER (SoHEe - MER - Bl -
FENHIE » 2009) - tbAh - AWFFEHR IR - BEZAMM ALBERIE 55 /N I AL S —IE iR
R EE R  (HF EIHEES - RS N EEE R R EEE SN E— sz
(A% 6) - RESIEAEIHEA BT - BIHAER 5 B BRI E R AT SR 5 I Y A E
PR 175 oy > @SB 170 oy - B ER AT RE B A Ry de A s im |
SRPTE R S BAE - PR m Y M ALBERE - SR i B LRy - 2800
ZHFODBERIEA FERYRF RN A 2R - AR a5 SRS AL RE IR 5RAVER 52 -

—RERERFE YT 244 (common mucosal immune system, CMIS) $525RE R mAY Rz 4sh
4 - R AR HPURIRIVE — B4R E P DL s-1gA B - JTA - HER T s-1gA
PR B A Ryl S A = o R T AR B e B PR H 2 — (Maya et al., 2016;
Moreira et al., 2009) - BFEHEH - salivary IgA 7K AE G (ISR 58 AN [E] A Y
FEAUNM S (Klentrou, Cieslak, MacNeil, Vintinner, & Plyley, 2002; Rahimi, Rohani, &
Ebrahimi, 2011) - fEE# MR I SRIF & ERERE S 248 (CMIS) ZFHIH] - HEL
s-1gA JRFEART - Sl H I hESh & jis ErpRoEpRmaY R (Peters, 1997) - Ab7EHIE:
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# 5 RV S IIGRERAE - HER s-1gA JRAEAE SR BRI FEAH L - B REE31 SR E0E
Ehn > FERlE B UE N AR s-IgA RS EAET— s FIRE  ~AE BT 2T
REZ N IMRERE 14 1% - eiere ) mTRE S EoR R SR A A E N - P DAMER s-1gA JRIETR
R o AEARATE P A B D A P R A S8 ISR 1 H R PRE R
¢ (URTI) BELEAMAEAVER - BEERMEFEHES BFEENE - RIFFE PR
5 o AN EHEER R REIKED A~ ERERE ~ EREIREN MR =F ] A%
CIREREME o 5 DIRGRE IR RS - SRALEENES s-19A V2 B2 » EELRRA sk
EH ABHRY B ARG E - 15558 IS ETT - %5 s-IgA BYREH & Bl
RERUERIREANEE - HEIFAY s-1gA BERE GRE R &R TIE 2 TS - B ARAMEE
B HERE MIEREE - R s-19A WL IEE B 0 E 2 S b EA 28 - QIR
IgA RIEATHERA N S EE R RSB EH A BENRE - Hib - RECERE
[EHaRE T - (ZIE s-IgA RE - AR AR IEMER s-1gA JRIERYIEE « T
IR SR IR SR TP Y 19A SRS, R 0 BN REAETERUT 1gA EEARBL N
bbs > IRV IE - WIS AR & B AREHIE 2 /T » RIS s-1gA HYRIE - AlgE
IR R HESHIAR CSHE - A2 HIERY s-19A JRE (Nieman etal., 2002) - B5Es5HR
FEsRfEEE % > R T a#8F (cortisol)(Jacks, Sowash, Anning, McGloughlin, &
Andres, 2002) -~ ZA{KkTZZE 4 72 (Heat-shock protein 72, HSP72) D) Kz fife 1% ¥ &
(testosterone) ZEER 72 /B & HAZENE I (Campisi et al., 2003) - iS5 4645 EafEZ SRk
&G SRI& A& 0 ERE EAHEERER - NI ZEav&Sm Bl T

. Fu AL
N él:lnFFH-

(—) ZHEEREZ /N EEREIRISETE1R - R =5 E B R EBERYHE
BN -
(2) ZR A N ESREERENNE - MEPRISKATIHAEDR s-1gA JRERRE M (HE
W5/l BN > e ThRE R G R AT -
T R

FEBEERTISRETERYZeHF > B AR BEEREO & B S5 FERI I akE) | RaRE - w] LAfnsR
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Abstract
Basketball is one of the world’s most popular sport. It is very important for coaches and

athletes how to promote basketball fitness and skill. Interval training is a useful method to
efficiently improve physical fitness. Purpose: the purpose of this study was to investigate
the effects of combined basketball training course on skill-related physical fitness and
performance as well as salivary immunoglobulin A of male athletes in teenagers after six
weeks. Methods: There were ten subjects (average age: 13.6 + 0.51 yrs, height: 173.6
4.11 cm, weight: 64.4 £ 9.75kQ) to participate this study. The combined basketball training
course, including basic skill practice and interval training carried out on Monday,
Wednesday and Friday, was lasted six weeks. We tested the scores of physical
performances which were four special skills and analyzed the level of immune monitoring
s-IgA at first week before training, second, fourth and sixth week following training.
Results: We found that skill performance was significantly improved after six weeks of
the training program. The concentration of s-IgA was significantly reduced at first week
after training and gradually increased at second, fourth and sixth week following training;
however, the level of s-IgA was still lower at second, fourth and sixth week than the first
week before training. Conclusion: when interval training was combined with routine
basketball training, the physical and skill performance could be effectively improved. High
intensity training was easy to result in the reduction of s-IgA concentration at the
beginning of training program and enhance the risk of URTI. Therefore, it is important for

the training program of athletes to prevent the immune function declined.

Keywords: interval training, special fitness, immune monitoring
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