EERE =\ BB RrES) S E) ISR B SR R S SR 1

s ysical Education Journal s By
National Society of Physical Education, Taipei, Taiwan hIE RS E S e
Vol. 38, No.4, pp. 1~14 (2005.12) ¥ 38 B4 4 W] » B 1~14 (2005.12)

A ) Sy E ) B g R #E s B
FLER K MG RIBIREH 2

REE ~ MEBIE' - BmE
BIYIRNTIAS ~ B &EEESR

—

W %

B8y AT FES (AW HEHBEREEH B aJHKA
fFRAEREOONE - Fh  ARRLAEL 18 L AP ILAEHR T
35 18.89 £ 0.60 & ~ & & 16522 + 4.35 249 -~ B EF 51.67 + 4.12 2
FAZRA$AE 5407 £ 220 ml - kg-1 -min-1; % 9 £ &3k 8 B F3494
#1911 £ 033 5%~ &% 15833 + 38129 - M F5133 + 632 0FA
RARWAE 3654 + 3.65 ml - kg-1 - min-1 - S HARBELRAHK » SHE
BR A (ST R ESBERD) AMAMN (FRMA BT HREMN G RIEER
&) EEER > I EARR o BRATFEH B_ATFEERINALR

C BREANARETESAER - BR EHEAERARABTARASEM
CABABHAEEHRL (p<.05) RATREFTRAMXEHE > oI BBEE
WA E (p< 05) - iEd B AR HEINE > hiF 1gG - IgA ~ IgM R E
EHFENTFH (p< 05) MFEHEMR LBELEL ; FAANH HEHE
WERE AL o R XEH K » oL R A F g6~ IgA ~ IgM 89 K B 8

- e afadial KRR EHBLEZBAMINRENE > A LAREOR

- BERA REREMAEGEHINGAM - B EEE— P IR - FFE

L AR e SLERSE G i TG ~ IgA ~ IgM R B 69 841k T 45 3t A da BB o

2R - MOVEES) « OMEEE) - MILE - MEREHRES

24

AT A i VAT BTN TEL: 06-2370983
AR 1 R ESE E-mail: phila@mail.ncku.edu.tw

-1 =



2 WESRHE=T/\GENE

!

— EEER

FIFERE [ (immunoglobulin, Ig) & AMMIFREEBNEEYE » ClREE
R - RS A\ ST RERY — TH E E 45 R - Shephard, Rhind, and Shek
H o REERER FAD 2 WRE D IR F ~ IR TH R - AR A R A R T AT L B
BInFge (BEMEF} - R[S - £ 85 ~ BEAXAL » 2003 : Nehlsen-Cannarella 2, 1991)
FEADLA #6551 - TR B GRS R B (1 AR ik M I B 1R % » b 5 B B ) 1 2 — (8
[KI3% (Roitt, Brostoff, & Male, 1998) - 3% i 7530 /% » AMTEEB R G5 ER
88 o IR R AR A 3 R B I R RT LU o RS RE ST (Mackinnon, 1998
FRTEPA R o 24 1 @ Y 314 & J 1 2% 2 e (Nieman, Sandra, & Nehlsen-C e
1991 ; Nieman %, 1994) - [Rt » 3 —5 T 8 8) B 82 JE @ 8 B (£ S 145 EB) (2 » B
I ThHERY 52 R (E 1R BRERY -

BR S EEH A SR - B2 ~ LR ST ERUR  (Greenwood & Landon, 1966
L — 6 00 36 1 S B SO 8 8 > HAR I ~ WKL SRR T B - R :
REFHER - REREQBETLEHERBRE AT ZIEAVENEE
Dela, 1996) - fij i &h {6 H 52 5 5 A ol i » (3 A 1) th RS 1 s » R A1
WA DL R B D R A R R E B AR A 4 I (Scott & Edward, 2001)  j&
HWol i rh PLAR IR E At o PLER SRR U E R KA AHRR - RIS R IR E R
8 R 1T 52 R 8 > W 90 B T L B O A i I B S FE 5 R (Droge, Roth, Altm
Mihm, 1987; Roth & Droge, 1991) o p A E B0 » B 8% B A & 4: 5l it HE A 2L »
pH {HEAKAARAMERE (L » ER B MERESS (8 » 2002) - i 2L 73 6% A 2
EEKEANREERE R TE  EREBNBHESHEERTZ— (KE
DL ss « AU A SR o W B OR ~ B B IR B A I 1L Ko i R 3 e 55 1L
fife « I = BB GG RRHI T RE T KRR T AE - I » A RREGESH R MIB R
U P P o g W] RE B T M 3 B af L i Y R SRR AR -

ST 5 21 T 7 ) 7 B s A R o T S ) ol R
HI % - B oS AR M IE SRR B IR AR S8 (Mackinnon, 1998) - i A~ [F]
BN EBh - BRI K ENZREE - RS ERERES L5 A R
- MMM E R > HA L EMLAERGT -



A FRES)EES) RECEE) RN P RN RARELZE 3

;', N Eﬁ%gﬂg

AT e £ B H B EMRER « 1 [F)F 209 R S E B B B) B B S B 2 il 2L
RIEE ~ [M07F 902 BR T 1 06 55 R 8 e i 7LV B 7 0 BR 2R 1 908 FEE B L A BRI £

N~ & EE TR

- MEARYE

(—) EBa 7 : AFIELL 18 R ARMBRAMEMESE SR : Hh o 4B R REZH
R EBHE (EV=FI  SE=KL ERBFEBSHIRNSBEREES » &
KA R 54.07 £ 220 ml -kg-1 -min-1) » BEBEH - B 9 45— Al
R A AR R B F 1 & (R BE R RIS S AR A R 36.54 £ 3.65
ml -kg-1 -min-1) » FIEEHE) B -

() ErBesIE - AWIIC 2 B IR LU AT BOR AR ) B B 2 22 08 FIAL ) v BE H5E B)
LSS PRI ES)HIEL - R — R o (R8I0 B R R B AR A
% » MR PRER 2 i PLIE B IS SR FREE (186 ~ IgA ~ IgM) JREERY AL {H -

O BRI REAE

=) ERRBEE : BTE A MRS RO « JIBAT = KA AT S AR
B ] o 6 A S > ELREOR$F H W (F S R BR U 1R » S ATER ~ AR B e FH AT
49 -

A RIGART A E SRR ERER - B S & - 8 E - EIRE A TN R AR IRE
[ 10cc [ # = (K8 20 o354 - 19 1F B S B 171 ) 0 0 BE S8 B) 2 2208 » 72 MIER
Wik 5 58 - (EFH BB IR 10cc - —A% » ZREFHBWE » HAHE @
IMEE B SR BUENL 1 E B B 55 - EER A2 A E — -

RERBE | (@orEDARE | BOCAUIEASEREEE |

EEIE - 4E | | Euig O : 00AM pkRE .

5 | O mamuns | O] ewws (rmms | PR, 2 ) 20
WER E|| | —ZiRm)- 9 : 30AM R
RSHRR | |EDHESHE6H 9 : 0AM ZRYUIEAE | |
AEE & (SBZURI ) - ( SETORIRT )

E— ®RAEE



4 WERHEE=1/\EHNY

(=) HEaaabt R

L] i =X FE A E B (U3 I & 8 (Metabolic Measurement Cart) : $%FH E B
KB1-C Model 21 # -

2. BB - FR A £ BUAY Quinton 65 KU 645 BUMHENKFL 28 -

355N #E & (Kin-com Robotic Dynamometer, Chattecx Corporation, Cattanos
Inc., Chattanooga, TN, U.S.A.) »

4. H 84L& {# (Immunochemistry System, Beckman Immage, U.S.A.) : f§
1R A& 7 I F2 A7 UL BIO-RAD /A 7] 2 B MR IE & S BN il i fid &
)i E (Immunoglobulin Reagent, Beckman Coulter, Ireland) e DL 5 _
(Nephelometry) » 3 i 1 A% 8 E it e 37 % UE @ 1% > B 5+ 7E A 18 B 58
FUR-TIRE RIEE S YR AR - B M3 A B o B
Pt EE L WU (B BE% » B O A B BE AR - (s 10 2% LAE %8
WU YER B R L R R RSB (L AT B A A R A
P BE R E il kR b B3 T BB A] i B A R - i

5.3LE 3T (Lactate Analyzer) H DIz sCIAMIET R E » S MER KA &
Lactic acid + NAD —LoH (Gp) , Pyruvic acid + NADH(NADH L] & 3400m
NADH + MTT(dye)iaM’ NAD" + MTT(dye)-Formazan

6. H At B5#1 -

= BREEE
AR LA B 2B B M - SRR — 8 - BRIER A EE
(—) WS ES R 2R F R AR B S M 0 Ll Bruce iHONIE
HARBE  HEEHEEM NP EERREL  ERAMER -
(=) M HEEB I RSP MBRATE S - 4 L% N - LB HH
S R 10 T GI0EL 7 S B MIBR - 7 60° /s BSRAEETT T o LUGBRIURA
WHEESES (LR AN HEREE S0% Ll TR LB ESS ) » 5ehY 40 i R BIH
R - _
(Z) MR : B A B AR > 4505 35 H) 0 56 i SR 8
78 » ZAE T EEE R M AR M1 10 co (MMATEE & 12 /15 ) » SHEL
384 A - 2 65 1 43¢ A< 1E 32 18 LA 3000rpm T L 10 43 i AR IEL S 4
oy M % 0 AR SE AR B UK » 32 2 A K BB I i 4 L A0 H o



AFESYEEE) R B SES B M AR RS REREH R S

I~ ffist DA

- RHEBAFE R > LLSPSS for Windows 10.0 BE#EAH RS IERE » BEE 2 R H2 K
FOER « =.05 - EEMFAHHEE

() DA B T TR ERHEEAEE -

(=) IZA7@BABT (two-factorial ANOVA) g #B) 5 8L k& H) B 1 5%
2 B A B S PLIE B I v SR BRI [ (IgG ~ IgA ~ IgM) I sl ) 72
o

| ) LL K2 8 #6 #H BR & 72 {7 B (Pearson product-moment correlation coefficient) # B i
FLEREL M IF RAEIREE (1gG ~ 1gA ~ IgM) 8 88k BAYHERRME -

4 2

N ZREEENAEEN

AW AR RS RB WA SR BERSE G E - EREEE RN
b (ERA i S B R K B AR R R ERENER  (p<.05) IE— -

&*— ZHEEFEHN

S Eh B A1 FE i E) 5 48 p fid
18.89+ 0.60 19.11# 0.33 0.256
165.22+ 4.35 158.33+ 3.81 0.746
8 (ke) 51.67+ 4.12 51.33+ 6.32 0.062
A B (m]- kg''- min) 54.07+ 2.20 36.54+ 3.65 0.001 *
bk 17 46 fit (N m) 197.58+ 47.72 147.97+ 28.81 0.017 *

~ NEESNE I MR RE

I 7L 5% /55 52 S I F) 0 ¥ - 99 L 8 T B 15 o SPL 0 O R A L (A ) -
A2 2D S B iy £ 36 1M PL IR R FE B E A0 8 (p< .05) » MR TR AR bL 1% T L E B) B 1
OREE) B A TE /75 B % > LRSI R B S L RE S (p< .05) -



6 MHEBRE=1/BHIUH

o
o=}

3 16 F g

£ &g

ol

¥ ddod

e ’
3 U

EH A FEHRA EHHEE FEHA4A

- SREWD (X) 80 (5) EsaENAMRE R E - MERR IR
EEE - MMABERAZMIRE - “p< 05 - .

= > AEEFHMERBIRELNTE j
) A [RIEBY MG 1eG RIS (NE =) : EHBh & #H (5 8 RV ) 5
(865.7+£192.5 ~ 1083.0+238.6mg/dl) [MiF 1gG AIREREE & (p<.0: _
BHEKME 1eCIREGZEETE (p<.05) [ TEH B[ £ i M5
5o AN[E] 2 5 B 7 R Y R .

08 9 if
T

EHAm HEHA4e EHA4M FEHHAEA

E= iﬁiﬂﬁ(&)ﬁﬂlﬂﬁ(ﬁ)ﬁiﬂmﬁﬂm% 1gG REZHE - EHBETER IS
% - & 1eG RERRBAF - *p<.05- =

(=) [ E BRI 1A 8 AR S (B ) « s 8 MaEm M E# %
+71.9 ~ 202.3+89.8mg/dl) HEHEN L (p< .05) o F HEL7E 358 B il 2 16 B
R RRE AN EENS A s TgA TS e -



AN lFlEBy L ES) B S EEE) B P R RERE e 7

O & & a7
» MEH%

o W
=~ =]
= R =
—

7% [g A(mg/dl)

Ay
)
(o=>]

E$Bm EHEM EHBEL FEHEH

| W70 (%) BRELOME () ESETEEIE A REZHE - S8)SEEMIIHES)
R BRREAV LT - * p< .05 -

) N[ B Bl IgM IR EERY B (AN ) - ESh B M TER ) 0 i i
IgM [ 8 (132.4+58.2~ 161.3+73.1mg/dl) BEZTHE (p<.05) - JEEHH B4
i 57 1 38 B T o K L 7E AL ) M S B i S RS B -

500

S 400 Ol %3

£ 300 oo

2 200

e

CUR e m
0

F#am FEHE@E EHEE FEHBEH

W70t () SRAOME (B) ESRIEREIE M BEZHE - §8)SEEMNIIEE
BFIRINE 1M FREBREEAR - * p< .05

» [IFBER IR SR R PR E L HYRAR
RN MEEBRTRIAMRNEREREO8 RS RREHERE R

Measure MmeLEE M 1gG [ lgA  Ifij IgM M SD
i1l - 7.48 2.06

{77 1gG -0.029 - 131.61 136.26
[ IgA -0.051 0.874* -- 21.67 32.26
7 1eM -0.040 0.852*  0.916* == 15.44 23.87

05



8 WEBHAE=T/\EHEIEH

&t IOEESEIRMILERNEEZREOR B RS REEEMR

Measure MmeLEk I 1gG 7% lgA 1A IgM M
I 2L - 1.55
i 1gG 0.189 - 112.56
178 IgA 0.165 0.885* L 13.11
[fi17% 1gM -0.084  0919*  0.875* = 9.11
*p<.05

B oW

— ZHEEFNAE

A4S R (maximal oxygen intake) FE7EE S R MTIAEB)IF - R
B I FE SR TR SR AN+ B o A BB B IR — o AL SRR
Bl (54.07+2.20 ml kgt min") B EAIEEE B (36.54£3.65 ml kg min') s
T O B B A R O G D R o 1L M AR th 2 B B4 (197.58Nm) R
MAFEEB) B (147.97Nm) o FiT S 8 5E 6 Ak ELI A 00 38 90 ey s ) B 4 780
fe B L P ) B ik > S2 8 L b AH BB 48 — %X (Morris, Naughton, Gibbs, Carlso
Wark, 1997) -

— » ANEEEHM I EARE

TAEMERAR N TZERANES AR GESERIBEES) » FILE
{4t A B SR T » AR RO SRR A th oK 2R B R O M R BN Mk E 1
HIZAI4R 7 (p< .05) 0 iE LA E Weltman (1995) ~ WG (1998) 25 » 1£ R
AR ) B B I ) T R LR U A L R — B - ELALIR A HE R BUE BN RS
R EFEHIH (Wilmore & Costill, 1988) o mifH 2 i /14 BB 4% » 78 4 1Y i PLER (A E R
AL &Sy » E T RE R A B R BN N MEESH S 2 SNBSS - L ESBE
P SRR IR 2 S B o ARECAA TR 0 1 B LT £ 1 2 S 0B 5 R E B - S
R VR A o R bk S ) L e s 7 A B AR 52 51 B L fth 5L 6 2L e
Mo Hmrh LM G E HERE(ER (SR > 1998) -

= FRESHHIMBERRIREONTE

1gG J A1 B 5 B I % 1 SR B BR B 1+ 1T VTR S 7 7 6 R TR
ST B A 7E BT ) M SE B i (5 M0 1eG (U EEBEE 7+ - i35 Stephenson, Ki



AN FEEHES) R A EER) S A MR RREL e 9

d Wilkerson (1985) F 7238 ) B 76 B4 8 |10 26 I8 A £ 4 BIAO A5 52— B - A7 EH)
I 16G MM 7L (p< .05) » TiijJFHB) B4 ANIE % 52 » Al RE RIS MBI B - 18
T 22 58 1 T 4 S B 40 S - LB S BB S R S TR e B
PTLL G Ay KBRS (MY - 250k - H 88 - BEREAR - 2003) - i JESEE)
LI /7 4S5 0 e B 4L UL 1 S D T 5 0 1L T TG O S S B 2 L BT
% (Nieman, Sandra, & Nehlsen-Cannarella, 1991; Nieman %, 1992) 75 EE) T @k
L% 5672 Bk 2B 11 1D 1gG o BE 0 7 i — B0 - B B S 7E R 2 SE Ml 18 » e 4 1
SERR I 12G MR (L > RS SR (ML R — ) 6 » THE B SA o (8 2 A S ) »
BRI (S Y b R R R ) A S R S R RS M B
LR -

TgA S R 66 95 A P R A R ER R B 0 R T 6 4 B B R ) -
j"Hfj’E (Huang, Chen, Tseng, & Fang, 1993; Mackinnon, Hooper, Jones, Bachmann, &
ordon, 1997) 372 15 6 3 B 2 55 191 85 o P ) SR ) @ £ TgA 8 E BRAIG o 7 A B BRI
B ) VLR B (% TgA W9 A1 TH 7S © S8 82 Poortmans (1971) L 28 {ir5@ @) B fi i
FERS 1% o M7 TgA YEFE L7t > (ORS SR —5 BIJEEB B E 2= H - IR G0 K
PR ES T RS R P T 1 T 1T O B AT CFSSBR ~ B0 5 1999) 5 i 4 ELF
BSR4 460 ~ P9 00 R L BB » A 4 R 9 408 1R A 75 5 o [ ) T B 2 GG 25 L {0
b (B0 BE b o 355 AR R 8 3 S B ) R L R 2 G g
O IF T 1 25 26 17 7 » 715 0] 55 0050 W o 568 00 1 7 4 7 01 0 A 4 T G B o b 5 B
BREATIR » oA e — 5 AT A6 35 - RAAE AL ) e S A2 I35 TgA I8 FE 0 B 1Y
8 » 3 51K AT (1993) MOFFFRRE R —BK o ATAE R RARTENL 1 B0 TE 2 idifE /) 22
R » I T 4 LA IS B 7S — B o 73 W 2 0 % o A 7 2 S O ) 1 8 . i
UG 71 77 =%+ 73 5 75 0 5L T B B o

[gM TF1ERS I8 T % » R £ T8 IR A B 5 00 6 908 B = B 2 o S 4 T
§IgM 85 71 #7465 S Stephenson 25 (1985) HRF%E » (E&WFZE (Nieman %, 1991)
B HB) AT 105 1gM A BEZ NS R E GRS SR SR e B
it 5 2 T 4 (95848 (Sallis & Massimino, 1997) o H i A< B B B 52 5 2 W 1
il I ERAT -2 4 B TR B S % B MM E AR £ WE T » 8GR
CHOB 8+ Bfo 7% TgM i R 0 B A - 7T S B RO ) P B 6 i TeM 3
ORI 8% (p< .05)» Ui BHE B A JEEB B4 (124.4 mg/dl) - — % LS B B 2 & %5 1)
G347 1 T 53 55 S B 36 ~ 338 I e D . (B ) R R = (R (B ~ i
E + 1999) o S T A% T R e AL 55 LA K £ TR B ) BE TS [ SN It » (S i I
D) 275 17 B B 7 B o R o B Sh B SR 75 T R ) M S - 1 B IO



10 MEEEREE =/ \GEuH

e 1 301 e 5 SO A I 5T 8 o 7 4 6 1 0% W86 1 I THT 2 RE Y MR »
K] {7 7% 1 5 33 401 528 08 O A FE 2K 53 #T R AT © ]

» B ERME R BRI E LRI R

015 S ER T 8 E bR T 52 I BN e L FE B ) T OB Ak 0 E A BRBRRE T 1
5 BB A1 0 B o TSI BRI o W R A o S0 R A & R R A
i %% (Raastad, Bjoro, & Hellen, 2000) -

AN 7205 34 50 A 5 S Bh 1% - 5 35 1 2L B2 1 1 S0 0% PR AR 1 R AL AV MK
tHRH > 392 Droge % (1987) K Roth % (1991) HyHF7EE RAE » K A GEAER
WA R Droge % L) 88 o4 55 28 605 T ok C M AR B DAR (R ZLAR IR L (0.0
il > B T RO SR HEEEY) (marker) RSN o fEPLERAVIREE BT A E 2 HHIR
F 0 8 ) L P B4 5% B ROA - MBS T RE S P 2 W E IR IRF TR AE > i FL 18 RERY A B
% G - ]

B G0 T D o B R ST L T S A o R o AR A1 A Y R RS
8o (B S F R R A S — B A T 9 - ST R B AR AR 1Y 7 B R B e - AR KE
(i 9 4% BRI R ~ LR PP SLIBS R RE S v R S th BB ~ MRy B SR IE DO REH T »
21 40k o S T e 97 R Y 90 B 1 IR T AR T SRR R R R

i 1

1h ~ #Eami R

— g3 BB BTE S AOT VEEEY i o M SRR IR 0 R
R AR E B G A - (T (F S — S A ERE - AR R EB AT - M2
IgG ~ IgA ~ IgM (¥4 FEF 88 {0 ) fE of 86 A B 12 o

S < EEY G R S SR ERE 4 o TR (R — 2 R
SHEEHIHE B o SR A B 72 MR 25 0 BRECSR S U P D > IR R A P 3 B R
[ 475 (1 R o SIBI o I R T 5 T 0 LR A8 1T o 5 725 4 90 B S ME SR
A #5122 it ep A SO~ TR S Y TR B R B T B £



T RHESI D) H S AR RS AR E 2 g 11
51 R TR

0B (2002) o LA 1 52 AL M A 4 OB X 3 0 R I L T o8 - g
LIFFEAEE » 19(1) » 46-48 -

IR ~ R R (1999) - EB) BT E I RIEIIRE - BB RS - 18(4) 0

~ 348-353 -

U ~ ST (1999) o M 7 460 BN I 67 425 O 25 B S B PR 5 080 - 170/ ) 7

- Bt - 18(3) 0 23-26

WEFT ~ K15 - W 8R -~ AEEOR (2003) o FTREEGETYE A RIEHRE LI LE - 5
LB EH 0 20(2) > 48-50 -

UKIE ~ B FHJE ~ G0 - iiRe (1993) o FHIRICHEFIEA A 461 1 Als B i ooBk
SHEWEHIAR W 2 - 5 - 16 » 275-288

UG (1998) - FBHINMLREZ - IR JLREEE KB MR AL -

DCH (2002) - AL ) B Bh B 2Lk 52 21 SRA0 B AR B T B8 - T4l B 2B pE A2y
19 (1) » 51-53 -

oge, W., Roth, S., Altmann, A., & Mihm, S. (1987). Regulation of T-cell function by
L-lactate. Cell Immunology, 108, 405-416.

genwood, F. C., & Landon, J. (1966). Growth hormone secretion in response to stress in

- man. Nature , 210, 540-541.

jang, Y. J., Chen, Y. I, Tseng, J. M., & Fang, C. L. (1993). The effects of marathon

running on serum immunoglobulin concentration(p.203). Peking, China: 2nd

International Conference on Sport Medicine.

“r, M., & Dela, F. (1996). Endocrine responses to exercise. In L. Hoffman-Goetz, (Ed.),
Exercise and immune function (pp.1-20). New York: CRC Press.

fickinnon, L. T. (1998). Advances in exercise immunology. Champaign, IL: Human Kinetics.
ickinnon, L. T., Hooper, S. L., Jones, S., Bachmann, A. W., & Gordon, R. D. (1997).
Hormonal, immunological, and hematological responses to intensified training in
elite swimmers. Medicine and Science in Sports and Exercise, 29, 1637-1645.

orris, F. L., Naughton, G. A., Gibbs, J. L., Carlson, J. S., & Wark, J. D. (1997).
Prospective ten-month exercise interventioning premenarcheal girls: Positive effects
on bone and lean mass. Journal of Bone & Mineral Research, 12(9), 1453-1462.
thisen-Cannarella, S. L., Nieman, D. C., Jessen, J., Chang, K., Gueswitch, G., Blix, G. Q.
& Ashley, E. (1991). The effect of acute moderate exercise on lymphocyte function



12 MEsEEE =1/ B

and serum immunoglobulin levels. International Journal of Sport Medicine,
391-398.
Nieman, D. C., Miller, A. R., Henson, D. A., Warren, B. J., Gusewitch, G., Johnson, R
Davis, J. M., Butterworth, D. E., Herring, J. L., & Nehlsen-Cannarella, S. L. (19

Effect of high-versus moderate-intensity exerciseon lymphocyte subpopula

proliferative response. International Journal of Sports Medicine, 15(4), 199-2
Nieman, D. C., Henson, D. A., Johnson, R., Lebeck, L., Davis, J. M., & Nehlsen-C
S. L. (1992). Effects of brief, heavy exertion on circulating lyn
subpopulations and proliferative response. Medicine and Science in Sp
Exercise, 24, 1339-1345.
Nieman, D. C., Sandra, L., & Nehlsen-Cannarella, S. L. (1991). The effects of :Iel‘if‘:"
chronic exercise on immunoglobulins. Sport Medicine, 11, 183-201.
Poortmans, J. R. (1971). Serum protein determination during short exhaustive
activity. Journal of Applied Physiology, 30, 190-192.
Raastad, T., Bjoro, T., & Hellen, J. (2000). Hormonal responses to hight
moderate-intensity strength exercise. European Journal of Applied Physiology,
121-128.
Roitt, I. M., Brostoff, J., & Male, D. K. (1998). Immunology (5th ed.). London, UK:
International Ltd. ‘
Roth, S., & Droge, W. (1991). Regulation of interleukin 2 production, interleukin m
expression and intracellular glutathione levels in ex vivo derived T Iymph
lactate. European Journal of Immunology, 21, 1933-1937.
Sallis, R. E., & Massimino, F. (1997). ACSM’s Sports Medicine Review. St.
Mosby-Year Book, Inc.
Power, S. K., & Howley, E. T. (2001). Exercise physiology (4th ed.). McGraw:
Companies, Inc.
Shephard, R. J., Rhind, S., & Shek, P. (1995). The impacts of exercise on the imm
system. NK cells, interleukin-1 and -2 and related response. Exercise and Sp
Science Reviews, 23, 215-241.
Stephenson, L. A., Kolka, M. A., & Wilkerson, J. E. (1985). Effect of exercise
heat exposure on immunand leucocyte concentractions. In C. O. Doison,
Humphery (Eds.), Exercise physiology: Current selected research (pp.145-157). New ‘F
Press.



N FEBAES) B SRS BN MR SRR E L s E 13

1, A. (1995). Factor affecting the blood lactate response. In: A. Weltman (Ed.), The
_bllood lactate response to exercise (pp. 29-47). Champaign, IL: Human Kinetics.

ore, J. H., & Costill, D. L. (1988). The physiological basis of the conditioning process:
Training for sport and activity. Dubuque, IA.

AR EHW : 93 4 06 A
BZHM : 944 08 A



14 WHEBHE=/\EHHY

The effect of endurance and strength exercise on
blood lactate and serum immunoglobulin
concentration in athletes and non-athletes

J

Kuo-Cheng Tu', Linda L. Lin', and Shin-Shan L
National Cheng Kung Uni
National Taiwan College of Physical Edu

Abstract

Purpose: To compare the effects of intense endurance and strength exercises
the blood lactate and serum immunoglobulin concentration between athle
non-athletes. Methods: There were 9 athletes with average age 18.89+ 0.60 ¥
height 165.22+ 4.35 cm, weight 51.67t 4.12 kg, and VO2max 54.07+
kg-1- min-1. The other 9 non-athletes with average age 19.11%+ 0.33 yrs, hel
158.33+ 3.81 cm, weight 51.33+ 6.32 kg, and VO2max 36.54+ 3.65 ml-
min-1. Subjects were asked to perform both intense endurance and strength e
(running on a treadmill until exhausted and knee extension and flexion on a Kin-G
until fatigue, respectively). Blood samples were collected both before and &
exercises. The data was analyzed by the two-factorial ANOVA and ‘
product-moment correlation coefficient. Results: The VO2max and peak o
athletes were significantly higher than non-athletes (p< .05). The blood lactate of |
groups was significantly increased after different exercises (p< .05). The sen
immunoglobulin was significantly increased in athletes after the intense enc
exercise (p< .05), but was no significant difference in non-athletes. There
significant difference before and after strength exercise for both groups. There
significant correlation in the variety of blood lactate and serum immunoglobulin
and after different exercises for both groups. Conclusions: The concentratio
immunoglobulin of serum would be enhanced after the athlete did the in
endurance exercise. It needs further study to know whether it is related to the fa
long-term regular exercise training. There was no significant relationship bety
blood lactate and serum immunoglobulin (IgG, IgA, IgM) before and after exercise.
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