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The Effect of Intense Endurance and Strength Exercise

on Blood Lactate and Serum Immunoglobulin Levels
in Trained and Untrained Females
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Abstract

The purpose of this study was to compare the effects of intense endurance and
strength exercises on the blood lactate and serum immunoglobulin levels between trained
and untrained females. There were 9 trained females with average age of 18.89+0.60
yrs, average height of 165.22+4.35 cm, average weight of 51.67+4.12 kg, and average
VO,max=54.07+2.20 ml/kg/min. And the other 9 untrained females with average age of
19.11+0.33 yrs, average height of 158.33+3.81 cm, average weight of 51.33+6.32 kg, and
average \./Ogmax of 36.54+£3.65 ml/kg/min. Subjects were asked to perform both
intense endurance and strength exercises (running on a treadmill until exhausted and knee
extension and flexion on a Kin-com until fatigue, respectively). Blood samples were
collected both before and after exercises. The data was analyzed by the two-factorial
ANOVA and Pearson product-moment correlation coefficient.

The following results were found: (1) The VO,max and peak torque of trained were
significantly higher than untrained (p<0.01). (2) The blood lactate of both groups was
significantly increased after different exercises (p<<0.01). (3) The serum immunoglobulin
was significantly increased in trained after the intense endurance exercise, but was no
significant difference for untrained (p<0.01). (4) There was no significant correlation in
the variety of blood lactate and serum immunoglobulin before and after different
exercises for both groups.

Conclusions: it could be an index of loading intensity that the blood lactate was
significantly increased after different exercises. It is probably related to the regular
exercise that the immunity of trained could be enhance after the intense endurance
exercise. There was no significant relationship between blood lactate and serum

immunoglobulin before and after exercise.

Keywords: intense strength exercise, intense endurance exercise, blood lactate,

serum immunoglobulin.
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Aopd o~ mEai 4o

Shephard ( 1995) ¢4 £ 45 & » & A 3 v A ki 4
BE O OTF RGAMPM LA F G AT E e F AN G RS
kR LR IR R0 (IgG~ IgA~IgM) B > H e 78 5 4
iz £ £ 5 £ ¢ ( Watson %2 Eisinger > 1992) -

Nieman (2000) 1% gr o 22 3% » @& 4 & | &2 R E B

EYRA Y RS F Y AREN DL ERR DL R
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( Peter %

L

)

>

Risk of Respiratory Infection

Mackinnon % <«

__P\::T-’V}Liﬁ}’é

L ( Jemmott 2 Locke>» 1984; Shavit & <«
Veale » 1991 ) o ¥ >t i B ' % #& ;& ( Over-training
Symptoms » OTS) > Pedersen ( 1997) 45 & » & & 3" R h & &
B & 4 R B R RSN e e

(1993b) éh @ 5 % R -

2 enE F oo FFAY

TEERER VRN E

-

132 % H
12

T %S 4
R
#oR Lo
@g %‘;ll “z‘ﬁ ]
INCIDENCE
High
Avg.
Low

WP E

f R IE S R E AT E B R

(\.’3

LRk s 3 R L MR o RN

i A E R RREE L - & Fl# o Nieman ¥

t:i’cliﬁ)é%ﬁﬁjio}f

FEAERLF -7

E4 4?" P\—:’
A
f§_8

Bateman ® 1983 ; Peter > 1993) > % 2

» 1985 Solomon >

Ea LG S

4o 75 H F F D)

g g R R BT oW

INFECTION

IMMUNE

STATUS

Sedentary
(UNTRAINED)

(WELL-TRAINED)

Moderate Exercise Excessive Exercise
(OVERTRAINED)

M- ~@@obeag (LARR) BPHGen) 3 2%
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Ryan % %+ (1983) M 5 # M > & % B & &

(
F R % e % ( Isreal % 4 5 1982
Huang > 1993 ; Bosenberg > 1998) -
\3}7@&“&5&#9?@6}5&&:}%3#&%% ’

ML REF R R DE R

LA R s B L AR o R E R
o AR fAEA > wmEFERRESOEL L P
Wik od &gtz - o &P Pz
= b B4 oK v 2 B R4

s
3

SN TR
SRR KR E BHE R PR §

B R LR PG S R

kS

S
2

Fh R &AL ¥ L AR
oo g F R R B AW F 2 F
SR ERRTAREAE BT P RR
At B S R O o S S

Sallis 2 Massimino ( 1997) a‘;q 4
CIES I R R A

Bl ) Ed B EF o o F 126G IgA &

B Ay
LB

B
*

dob wmy

+

A I RGP AP HR TR
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El I léﬂﬂ_ﬁii‘ﬂg'r%‘q/ﬁéf;/f%’?gbiv;\%@f"ﬁifﬁa
NI U BN S

o aAFRFEADEERE > L RDG R ES
MEHRA AT o8 o Rk G eV o e RE R R
S K F R AT REERL RS P R ol 8 E
M B e 0 M H X G R T MM kB k2 poa 5

A 4 ¥ 2 % (Riott 1994 ) - Stephenson % 4 (

M5 g M RE R R 0 W EE B L R E R P
% % #F WMo IgG-IgA & IgM ik A &~ 5 & 3 16%~13%% 11% -
Nehlsen-Cannarella ¥ 4 ( 1991b) ™ 36 = > & % + & & %2 >

H Y - w >

4 609 VO,max thi& # 55 B & » & % 7 % » & %
AL A4S A A DB 6 % LA PN I1gG- IgA & IgM kB &
¥ b+ 4 5 2 % URTI v % & % T % o Liesen % 4 (1976)
22 =@ E A EF LDl A RS FRREPN LR R
k B & ¥ + 2 o Nehlsen-Cannarella % 4 (1991a) ™ 12 = *
Bo2eEH R 0 A 609 VOamax ¢hif # 5 B T o 4 B 45 A 4B o
FEF R HE I HFR L LA R EAE YD (1gG
4 7.2% % IgA + 2 56% ) A A i@ 1.5 B ) F s Pk
% F # @ #c @ o Poortmans % 4 (1971 ) 7 28 = § & # R -
hobr i B < f R R E® L FRER L IgA L H 14%
IgG + 2 12% » e & & 14 30 ~ 4% Rt B kK k@& -

EEU S R S AR R S S S
kR g 23 B F LB o Nieman & 4 (1989) 2 §
S 1L 22 kA EE 9L RER R E R LR
Hkv ER R E L3 EF LR 5 o Nieman ¥ 4 (1991)
210 = B P ER R b TS R 3

E?},gﬁ:gﬂ‘}“LLﬁi
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BlBEF R FES IS P FL? 1gG% 1 kX (7.6 )
< v 4R o IgA e IgM Rl 2 5 % ¥ % ¥ cMackinnon # Hopper

E T R ) § % A w2 55%-~ 75% VO,max 8 40 A 4

i
(1994) N 5 & 5 2 4 4 = & = £ E 6 | 2 28 & f
(
(AFHF) 2 90004 (BB ) @2FF %= 8R4a

dR9 RR IgA(% = ~ 2 A FFHUNF - 2 ) 2 e 23K
¥ th:x % o Mackinnon 2 Hopper (1994) ehs= 5 %% 31 » £ P&
Behi@ & R ARG FehERR L T2 R
K A A (i TgA 2 2R IgA)e ¥ b B ¥ 5 R i 6
# ( moderate exercise) & » * 2 ¢ =z % &% IgA (sIgA) &

= # IgG vk & ( McDowell % % > 1992 Shephard % * >
1998)« % x i (1994) ™~ 16 =& & A » f B T & % iy & 2
kxR R ER 30 R FEREFRLEIR TS ER LG T
% o Mitchell £ 4 (1996) A & 11 — 4 A g F 15 % ch yr g 2

Eh oo B EFREFREZAEAFTFE AR DERRE > L
ok v kAR T RG B EFSZLE o Nieman (1992) m 10 =
g AF R R 0 AWRH S KT RS R RER O OPFERESE
FORARIR B0 LR R F TR

BReaF S AL NG R R R L BEAEERR YR
£ E DR 0 Bt ML R H ok E L o TRy M
B % ( Brenner> 1994)- Mackinnon ( 1996) # 3 oA WX
S E S AR R R DY R 0§ R 1gG kR GO E K
3R % o Gmunder ¥ %+ (1990) © § + = F & & > §F % 21
2 g AER R 4 FRELRER R kR F RN

Gleeson % %« (1995) m 8§ = §F H22F & B » A& H =x 40 & 4

g 4 B R E R 0 B IRE R 8 I1gG fr IgM oM > F # B
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7P HK I R T A R RE Y FREE DK
o bl Ak ke kARG ORMDR %o Fr A2 T A F(Daviso
1986 ; Huang > 1993 ; Simon > 1984) -
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FEHBYE AT E X PEERE S LR 2NN
FY oo LE R L £ F (Exercise Immunology) % ™ & 7% F
P FEH R A E v EWmiE R 0 N s s R R F G
T F R F w4 RBERFEAMPN AR R R KA g
oA gt R AR YRR T - R B

Rt - ALY RLIH ML ABAG PR
R R RT MM LE R R AL A R oD

T A EE A (1993) e g 1o 18 =9 £ gaiE £ 0

i
s &
2
T
cN

FRHEFNBLE > 6x 2 Bt 2R E X 102
A R EH BT k2 Ak g g g Er s BN
FEIE G S 1 B B;z}jtwﬁéﬁva\;:&(g%@igﬁié IgG h ik B )
B en F° 2 IgMEARAREF KRG FB e -

R @ d D RR S oy BEFFR ¢ LR

b

e

)
=

i\4

0 R R TR G OB F LR AW E G R RE kR
& o Nieman & 4 (1995)~Rall & 4 (1996)¥ Nieman & 4 (2000)
FT G 0 K # 8~ 12 F % A (70% VO,max 1 ¢ & % £

VEENE Wl - SR SIS SN RS S| B ;S s I S AN S
¢ B B 4 A # it o Nieman % % (1992) 1 10 & 9 # - %
BB YH R ER o REFRL Y LRI R EAR TG
Box e o F A (1994) 7 16 &« £ mem@E b f 115 F H 4
3 B4 ORI KR EEREK R REPKDIEFER 0L ST RPN
oA Ik kv h kR T K % o Mackinnon % 4 (1989) 1 A
4 B F £ 3% 5 % B 70~80% VOo.max ¥k & a4 & & 2 R

(2 ) ") B %% R jF oAk HFd kR KX TH - Nieman
A (C1991) 7 10 = 5 & F £ > A g Hh 8 + F % & 4 F &
VRO )R FEFRL GGFALAR R ER T RN FTH-
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e R TR EFR LY LA R ER G OH N R
% o Sptephensen % 4 (1985) ™ 5 ¢ § M 4 #H # + K F 5
Cop Rl B % ¥ R IgG A F M 4 o IgA- IgM 4 B 4 o

Rl

o AP JE R s g F o Poortmans ¥ 4 (1971) 1 28

R L F br i b~ f Fa %l 2 E R B AR
RER > PHFRALAR Y DR AE G HFH S & 30~ 48 0
TR IR kX FE

% 4 ﬁvg‘?dﬂzu PP onEH R 0 kK EH S FE R DR
SR EY O F R P LA R kARG E MR % (Tmasi
% A > 1982 ; Tharp & 4 » 1990 ; Mackinnon % 4 > 1993a ;
Mackinnon % Jenkins> 1993 ; Mackinnon 2 Hopper> 1994) -
Mackinnon ( 1993) 1 12 = 9 # » K F & =~ % & 5 = 60 #
weph B @ B o B % F L IgG o~ IgA -~ IgM & # ‘¢ 38% ~ 15%
28% » i ",% o 39 F (Immunoglobulin/total protein) % ¥
S PR IgA 82 IgM ™ % 21%% 23%a 1gG it § B ¥ eh % 1 o

v

FEDE AN RAERES O FR LT R
AR %R YR o BB R KT R FUYRE S &

Chi % oo B A B % & E

<

2/

EX
kv ER T A ORE
iF

¥
R X F LA R kARG R
F

—=\
SI
[

ooy w g R OR R o o FH g 0§ AR T R
AME R DR ERPFIT- R mG -G
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gt

T e R

AR T 18 ¢ T ¥ E# 19.00+0.48 K 2 A B 7
MEFETH R HE? 9L L2 @R B ES
2 54.0742.20 ml/kg/min> & @B 4 & F = = 0 F s R E Y
2o s AT ERR L ¥ 9 LAEERE KK E
36.5443.65ml/kg/min > 3T & & & L F R EEF &V R F
M X i@ R F ARy 2 ERR o

I EXBFEF A E IR a AT REEE AR BT
2 @EmR* 2y dtarpdarEFR> 2o fmeFL i
PRIty E R o & X R F FEEAEY SRS
AR T SR U B ARSI SR L S S
o (e~ BB T LR Pk R A EEFT
2,0 Lmez~2) 2 T2t ragdmrid
Bz ~3) L F Lo mA 2 42N A L AFE Y D

SRR A AF T I8 LR FEE SN EE R 9
FHd R e frtEHRE 9L EEFRAE E

S~ R kR *~# 7 2 % 3 ( Independent Variables)
Blig T HE SR WAt 4 paE R DR B R O o
FHIORY S A A SR R R ER D RP R
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BE R D RBERF IR - %R 2 - & % 5 ( Dependent
Variables) R 1 & & 2 F #F 4] 8 =x 3 & 2 B # o5
ook R E L PR E S F AR Ry (1gG IgA
[gM) B B e 4 v @& o

Bz & F%b e EH

-~ T RN R

FHRERPFD = NG RXBEIT I HF L
HEPFR R RARER T ORESEDFELE LY R 7
B s AR HRE R EZ R EH oo

AR R R o LRI A A g g
Pe s AEBAATH X EREF CME R RER L

e f%%

T F R R AEMAEERT RS TR FRERE 35 A
£

W
=
Ay

¢ o 4 B 10cc s R oo TG 20 4 4K f ERE

&
F_‘-

e R EF % e L 10cc e - iF 18 o %;f;ﬁiﬁj_;!;%k
¥ £

X

%

Faooara

’ ifﬁ']‘;"!i_—é/r'g \vgg'_é‘_fé s é._jk.:r

~mh

el

oW L B 10cc m % oo R4 20 A &S 0 f AL T F
B B v d F RO OR Y o X P EE LS 3~5 4 &
B E R R 0 3P w  10cc DIMF K oA AR - o
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¥ & ( Metabolic Measurement Cart ) # & @& * pF
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1

65 A1 & H & 645 A M T AR F 0 Y PFA R
P g BB F i FH R E AR SR DT (Quinton
Company > 1986) o

Fa@oed Pl ko EY 2R Y E e Kin-com ¥ & e 4
# % & ( Kin-com Robotic Dynamometer > Chattecx

Corporation » Cattanooga » Inc. Chattanooga » TN »

~
e

USA) - i 2o d Kk 0 A 5B Bl Y
B0 MERFFE AP REE TR
i

+
~
USRI U S R - e o S

X

powd it g R FREZE e BECKMAN IMMAGE

po# 4 vl £ % (Immunochemistry System, Beckman
Immage, U.S.A. ) » & x B # & T %% & 4 &£ 5 M
BIO-RAD = @ 2 & ¢ R &1 & 7 33 & > & f2 & & *
4 B BECKMAN =2 @ & € § W A& # © 2% A&
( Immunoglobulin Reagent > Beckman Coulter,
USA ) k&b jFhLAERRd kR - >F 7 &7
o p # 4 iR E &R M AT EH 0§ 2 ( Nephelometry ) =

|

#i# ¥ R H 2 (Rate Nephelometry ) v # & * %k jh X
WOk W R F S R A S 0 BB S Atk B (Antigen) £ R
(Antibody) #73) = L R - ¥ & £ 4 & & & A 2 4T 5
koood R P AR ERARF 0 kRAEETAE L LT
Bk il AR % > #T B Kk A 4 mi)}’z%&éﬁ}i— ST B -
(Detecter) ™ F % & R Pl & 4T & £ L > o fT & k¥
R RS TR S iR R T AR
£

Ntk W h kRO

+

it

AR R T

) §* @ A #7 &k ( Lactate Analyzer): #% * % B Du Pont
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“ B A Polar s W R R (R % W p R E
AL ARE 3 K/~ 0 B2 AR ) R i

—~ W

Centrifuge Digisystem Laboratory Instruments Inc.

S A ) B e £ 8 -~ 7 i A (Hyperian) 2 E
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f

s C

AN S TR

IR TN BN N
SR SR BB EEHY L

fﬂ

R

P

MMy A g R ERAE T RAFELR S
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pE R o

A Y 2% 2R 2 NER P EALS RS R R R
- X R e A A L E R PIE o F DX F A R E
h

H

)‘]i\ m
(6
ks

CRI R - % MW A R A BB
e

PORE LS EE RS 3

Rl
-
W e

B p ol eh 2 A it e T

R omt 4 M B Rl % (R e = ~4)
&
p

%

a
1%3\;

WV e R B A ¥ (Quinton65 Al g H
645 A B H 18 M R AR B )+ Rl #E > 12 Bruce( 1972)
e fode 3 N (4o k2 ) FEHE DA N R

B (e ¥ 0 1995) f5 Bk > T 7 @ B A+ ik

vaid

FR - LB f Al d g R R 1 R
L R Y E R E S KA pEE A (The
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National Exercise and Heart Disease Protocol )
( Naughton > 1973 )~ Balke ( 1970) & # | % % Bruce
R P FE > H P U Bruce & Pk N RE E AHE

TOH R w2 o

# = ~Bruce 2 2 # @ H PEFEH | F Y
[ # R # R PR
EE 1.7 & v@ /] pF 10% 34 &
R 2.5 & @ /o] pF 12% 30 4
¥ = K 3.4 & @ /] pEF 14% 3 4 48
5 oz P K 4.2 ® @ [ pEF 16% 3 4 48
R 5.0 & @ /] pE 18% 30 4
EE N e 5.5 & @ /] pE 20% 30 4
EE 6.0 ® v /. pF 20% 3 4 48

Bl E R E AR o Y TR o E OB kR

( KB1-C Model 21 4] » ¥ B Aero Sport == & # % )

DA B SRR GO T B A A T S

G4 T B @ o i oA 8y 4 v T

=

Pk B c RFFESEYRFFEG FF o
|z u]

b R o 5 d B e f

~

g
B1-C 5 # it & » 17 &> 5 i i
s - % EX

0
BE e F 2B AR AT R ER L2

e}

—

%jﬁ&gﬁ’ﬁ\,‘—'—o
R e 4 E B (R A =
X F R R AR SE R KT R TR

BORE SRR A R

|
l

()]

~

|
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%éﬁ—*ﬁ*?iﬁﬁ%iﬁﬂ%ﬁ S5emf TR o F R B E
By ROV HE o

2 R ﬁ & +  Kin-com ¥ % v 4 p 7 ik ( Kin-com
robotic Dynamometer > Chattecx Corporation >
Cattanooga > INC. Chattanooga > TN » U.S.A.) & # >
F L H SR

ﬁ,%gﬁﬁiﬁgj»;{?gﬁ,ggﬁ,}ﬁ L/
RMoE AW EERP% e BTG =K RN S B2

RY o RLREEGRERE Y S % RY DR
4 o

ERoR R RRE AT FERLRE 0 & 60
/s g BOE R T o b Bk <Y 4 e oD oR ¥

Mok x4 e D 50% 7 T opF AR 5 R ¥ ( Burdett 2
Swearingen > 1987 ) i F % = 40 X ek % B ~ ® %
WEh oo X i v 4 P B o4 Albert (1991) 2= % 0 % H
#2310~ 90 =t oz B ood 3 AT F o ROBRoE o R
WoooEEY 40 K o F R R Y hmF MR AT

60°/s 5 it B § i -

P FE e o d ?,’?ééé’c{rﬁr%?)%miéﬁﬁm&% S 15
Pom e B OE TR 0 B TRV R E R AT o

&R R T B L 4T

FEFEFEAAREFTRRRAMF L A ML F

o A o e ALt MBS L 10 cc (How oW # S

(&
P

12 0 pF ) M B2 & R BFF VBN 2cen A R

AR GEF R PR T S RERET TN FEH S E SR

B A 3% e T
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Lactic acid + NAD  _—LPHEM) o pyruvic acid + NADH
( NADH 1 & £ 340nm 2 £ )

NADH + MTT(dye) _ Rahorase o NAD" + MTT(dye)-Formazan

B w gt Az ET Y 3000rpm & 7 A 10 A 4

T

‘
s s A

ful
#E

5 b Gt 0 s g RO R kBt o
iifi*ﬁﬂ’g’ﬁéi%gl‘mi/&if“/w\ﬁi X o R AP B2
it % ® ( Immunochemistry System,BECKMAN IMMAGE,
Ireland) B = > & e & &% * € £ % BECKMAN = & & @ e 3
#  ( Immunoglobulin Reagent, BECKMAN COULTER,
Ireland ) » ™ 4 & v+ J§ 2 ( Nephelometry) # % = /i & & 3 &
vk B (R ez ~6) e

¥ I & BRETELH

AR D OB B R T B B S R 0 KT G§ o2 ol @ o
oA v (IgG~IgA~1IgM) ek B 5 ¥ » 5 0 5 # i &
AR R R R R @R kTR B
AR E NS BEEE R R R AHP T A DL SR
ER T E AR LA T o

AFF Mz F 3 % R A 47 (two-factorial ANOVA) &

P E b f o b E R R AR BRA 42 e d F R R E R $

v (IgG~IgA~IgM) Kk & 0 £ B
Mogk % 4 MO £ % #,k ( Pearson Product Moment

5

FRE T A

Correlation Coefficient ) % = & 5 M & & 5 & & 2% & ¢
¥ 0

(IgG -~ IgA ~ IgM) k B % Ap B o



B * it e 2 SPSS for Windows 10.0 %% %t 3+ &t 4

Fe ¥ o B OF LR R X R B X

P

a = .05 -

Y
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E = A X
AR MR FYE o REEF R AR S E R R R
o kB rERAREDE (2REF 2D ER LT M
Y oode g dror ~1 %o )0 B Bl dh S B AR o A G
- RFHAATHE D A RERHL PR DR 2
PRERHALALIR T DR~ RER L PR L
BTk F0 PR G T AT REET BINAEF & [
e Al B I
$o8 tRFAATH
KA G 18 LA s H Y 9 4 ¢ E g5z @R L@ B R
2o ¥ 9 2AERE Y g REERYRF FEERFR G
A AP BB REEFRS 2 AER WML Z LR 3G 0 %R
2B G o XEERSHET EZ R EE DR RELE
RS 2 A F LR (p<0.05) A& F HA4e i =
S
2z XBHFAITHR
I8P R e iEH R e PE
# #£(yrs) 18.894 0.60 19.1140.33 0.256
£ % (cm) 165.22+ 4.35 158.33+3.81 0.746
W e (kg) 51.67£4.12 51.33%£6.32 0.062
B+ #3 £ (ml/kg/min) 54.07+2.20 36.54+ 3.65 0.001 **
B+ 4 £ E(Nm) 197.58+ 47.72 147.97+ 28.81 0.017 *
*P<.05 **P<.01
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Rl (HE X g w Rt
g B ) $ 2 kR k F K
s f o FU Rk R T oo
Bz 23 % Amd 2oed &5 8HL PHRERZ R - &K
A REAHFERAE TR RES S A B ~2 o

20
O:& 6 =

_ 16 - W E 6 15
‘6 *
glm— ¥ *
1z
® 8
Sy
“d 4,

0

Ehf e 2E R e E B

Bz ~3aagms () gyed (1) &S H
*P<,05, **P<,01 o

e cd R EERRLS EL P TS RRE SRR

2R KR pd R e Tial = e F g% BEl
(source) (df) (SS) (MS) (p-level)
JB m) 1 0.174 0.174 0.057 0.813
ER il 1 316.247 316.247 104.090 0.001%**
Jew X A 1 3.300 3.300 1.086 0.305
#F £ (w.cells) 32 97.222 3.038
%, {r(total) 35 416.943

*P<.05 **P<.01
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d Rz~ ke A EE VT F s FPRER LS
DEE D FEMrREFR D ERR e AER | e eE R
S R AOERT EHFLE A RERFY (B EA

i

e
) i F oW (S H AP X
FLk R PG OB OF h AL
IR R

p<0.01): i& = & 15 v f % I
RSN S AN A I O CR

(&}
b

A
BB o R W R4 P
(
A
=

B (8.79mmol/l)  § %

&
-

<l

@~

wE

E

&

iOTE
T
kS

S57mmol/1 ( p<0.01); £ & R
fe b B (8.32mmol/l) sh# & » B ¥ 3 F % B 4 B
5 11 3.41mmol/l ( p<0.01) -

#Fho L F 1gG ok R o i

BRR AR AHF R oA Al R R
Foaw R4 B R ) H 3 R W kR Bow g2t
fle) @& H s F 1gG kA DEE - Br i

®
e d FRow e F IgG kR 2 R o B %K B

-
Eﬁ ~ <k
(i}

P A E LT RESY S o d TR e 3

dﬁlm‘%\zﬁw‘%«%%’?—ﬁﬂ',@sﬁ%ﬁ.@ﬁvi;ﬁ— 1gG
Bg R INES DBF (p<0.01): M R F R ES
‘th’?biﬁévﬁﬁ.ﬂ_*ﬁﬁvﬁféiﬁ;- 1gG ik B & & 8 ¥ £
PR B R A (%R AR PHER o F % RS [ E

$AMM L IgGE R S &% (2o &) ¥ a

RPN @R LR RS EFHLE
HoA & ok F oo R (e ~4) F RS 1gG
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S g P g e R m betd E R F (1083.00 mg/dl) %
dFH R a4 B E R (1204.00 mg/dl) 3 B F L B

F o oo
2500
O & & =
2000 - | EER oy
=
2 1500 - %
2
T}; 1000 A
H
500 -
0
EH R e PLFEH R e EH R e PLFEH R e
We ~3aias () gred (1) &S L FIgGk R 2 %k,
**P<.01 -
23 ~2REFDNES B FIgC =z F]F R EL TR A
2R LR pd R L e A F iz BEM
(source) (df) (SS) (MS) (p-level)
KR 1 6861.361 6861.361 0.172 0.681
EE R SRl 1 3268.028 3268.028 0.082 0.777
KIS Yl 1 186192.250 186192.250 4.667 0.038*
#F- £ (w.cells) 32 1276551.111 39892.222
i fe(total) 35 1472872.750

*P<.05 **P<.01
S~ E R F IgA kR kR

PR AR LR FEAESRE (%A A A
e d B R MER ) B RNk EY (ER R
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FH R ) AER S F IgA kAR G%E - BI F3F %
Bomf 4 fgoed g ow 8 i IgA kR R 2 T o S F &K
FEEAFHE LA BT R RES > ik 2 2 e ~50
500
O i& & =
400 - | RER R
=} :
an |
g 300
<
20
g 200 A
°H
100 1
0
E | e LFEH R v R w sLiEd |
WI~Fwhad (z) fred () E0 L8 HE FIgARR 2 %,
**P<.01 -
2 A RERDES Bl IgA - FIFREAELPTHFEL L
23 R pd R i ii’ai"‘vfrF%ﬁi BE
(source) (df) (SS) (MS) (p-level)
KR 1 784.000 784.000 0.362 0.552
iE #e5p A 1 658.778 658.778 0.304 0.585
KL Dol 1 4624.000 4624.000 2.134 0.154
A (w.cells) 32 69333.778 2166.681
% fr(total) 35 75400.556

*P<.05 **P<.01

&

T RN A R IR SR AR

i bd@fdgaf Igh kAL &K
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253 R E RS (F % e BEBfoF s RS P T
LEDRE I i
=~ E B IgM ik R ok

P B L HFEFRFREAER R FE (FRAR A A

Bofed w R HE R ) B R WA KEE (FHR s
A

F_L
=
ES
)

# 5 1L oF IgM kR hox b o B2 5 B %
Bomt 4 groavd Fbon i f o F IgMIE R 2 o i oo S E 5%k
FRE A FHEE LA ST RES Ao h S E o ~6 o

500
[MEER Ser
400 - W:EH i
=l
en ]
é 300 .
*
E" 200 -
e
“H
100
0
Fd R e HEH R e Ed R e
Bl ~durat () gy () Edow i Hi FIgMk R 2 50k,
**PpP<.01 -

2= 2 REHHEA L F IgM - I3 SRRSO FHL 2

RE KA pd R Toqe TIS{e FRE O HFL
(source) (df) (SS) (MS) (p-level)
KR 1 386.778 386.778 0.672 0.419
i B 5 A 1 361.000 361.000 0.672 0.434
KL el 1 3802.778 3802.778 0.603 0.015%*
#F 4 (w.cells) 32 18430.667 575.958
44 (total) 35 22981.222

*P<.05 **P<.01
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PR s RS AR T g N ERR D IgM
kR E X TIES DR (p<0.01) G B REH R E S
B b8 6 f & i 6 % (5 i IgM kR ¥ oE K F L
22k ERH A (F % A4 LEHfoF % ks BE
) HAMP L F IgMER T A F AR T H R B2
Eh i eE 3k HE R A (2uxadl) #Haef IgM kA
P ESLRE R FE G R (e ~T7) % R L IgM
kR cha g > M E R R e a4 BE R L D 161.29 mg/dl o
HE¥gw2@8d f ond LF &9 124.40 mg/dl 2 & & §
e fodu 4 M aF B {8 en 152.30 mg/dl e

IR A & L FEH A R R A E R R R (B %R A4 LE
e g g RV BER AT R DS L SRS LR R
vk R R A B > A S AP M TR B A T e RN~ &

1 52 FEAEFES D A Bl PRELFLEIR R p M
P F

2N BRAEAMA PEEFILBLIRE S GFALARTY BCE LR
Egaiimi

Measure iR mplgG R lgA i IgM M SD
n FU L -- 7.48 2.06
i ‘)%“ IgG -0.029 -- 131.61 136.26
I ‘)‘ﬁ“ IgA -0.051 0.874** -- 21.67 32.26
I ‘)‘ﬁ“ IgM -0.040 0.852**  (0.916** -- 15.44 23.87
** P<.01
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N

%1
R N

B W R S PR

e P2 FLARRS 2L 2R

Measure w FUpk

5 1gG s i IgA

= IgM

M SD

s §Up
s F 1gG 0.189
0.165

- 0.084

5 i IgA
5 if IgM

0.885%*
0.919%**

0.875%*

1.55 1.30

112.56 260.54
13.11 57.93

9.11 27.58

** P<.01

=+
~

d
U4 M E
fs
5%

a 51
T 0

IgG ~ IgA ~ IgM)
M (p<0.01)-

A

P

=

Ny R4 SRR T
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Poag 3l i dow AP PRER G EF LR
T o (p<0.01)> 5 F (4 ot 8 1L FH R 253 B
A4 B E R P RER B ERR MRS P E
i (p<o.01>; AE R R e B % A 4 MR &
Rk R M EB R M AA BhER (p<0.01)-
2L - FFREESFAPE RRAM- Fi
KR 18 # 47 )
% Ehe B /AR R e w4 R ed B #ar
= FEE EEELR w4 E > ved F
& i 1gG ENELR EHFLD X3 EH
i IgA EEFLR EEFALD
& i IgM EMFALR ENELR Q3w

EAELS - R

w FL e IgG -

IgA ~

IgM 2 B & BT A7 W

I[gG~IgA~1gM  IgG~ IgA~ IgM 2 5 B ¥ 4p R

S A REEHL LRI R PR

(- ) 2 FiE& L FlgCk R PP FE EHI i jlgG
kR g % igiﬁﬁﬂ%fgﬁ(p<001),rﬁﬁfl’ﬁt@iﬁ’éf*?éi
FlgGm ik R T B g ¥ £ 8 5 2 kb3l h@E b L
IgG E R T E2HE FOP P - Fh [ & 2288k F ez
7oA dhE s (e wxdgdl) #Ha o 1gG kAT K
¥eh Z B (p<0.05) > 5% 6 v g m:FHE i3
A Fhots oo ok IgG kR B OF M AEE R
A emd E &8

(=) 2 FiE&HL FlgAk R P FEEHJ 2di jlgA
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fi

kR g X DNES DR E (p<0.01); A& = b iF H
G lgAh Sk BT g ¥ £ 8 5 2 F afd hE & ¥
IgA kB 7™ @ B ¥ ch B %8 o

PR ER L F IgM kRGP ER R B

IgM ik & ¢ £ 3l& & v F (p<0.01): » 2 B

=t
oo
<
be
W
4
i)
3’5‘?
m-&\'.
3
|
=%
fra
H
G
T
>

F_*

i

k]

o
&3 T3

L
B (p<0.05)> & F {6 v W #F M FH R &
i he 5 IgM Ik R > B ¥ § 3 LE H

pu
[
i\

$ 02 8 OR w4 pE B o

PR ERH L SRR G LA RS DM G
@ﬁjw.ﬂ_?}Lﬁ’iiﬂ_%‘i&Iﬁﬁ“ﬂLFE'FE#T&F'_%?
fow i ok B3R kv IgG-~ IgA~IgM 2 B % &
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¥ LE @ E 56

x’gé?‘fi;;;A,ri,@fnﬁ w 2 2 R
2L AR D T 0§ t-test L B
Y e R TS ’é’z#“fﬂ“‘ B
0 X 3 iﬁ‘ 0 j&iﬁ;jrﬁé;éﬁi&? o B
L e ME ) LR ENEM S RET N
3 o W H EH TP 2 ETE R
Bp- ERAAATR 2R E
S P REEH L G AR R P
B IR ke B R I s Bwme iR

PE A AT R

B dAF e a3 L
dEE o B A EH L3 EME A
P2 EEFHR T B FLE o AP %K
 EF R R B A REER IR LB
L AREERYRE KPR ER T D
FEMR R FEEFGD AL (Ao E
At o B e R EE R FRT GO F D
Bk MR R R 2 ook Bk E R
A3 o ARa > PHER T DI Rk E S
PPN B EER AR Y g N
£ (maximal oxygen intake) & 4y & Ji
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Alend@ dop o BORl e S e it g A I §FoF ok S
HEH 5 R FHf Fhfpitz - (R ¥ 1997) 47 3
b A EF ESERERPFLY R TEEFRERE

(54.07 + 2.20ml/kg/min) A ¥ & * 2 & # f = (36.54 +
3.65ml/kg/min) > % 7 & ¥ M FE & & F 7 K & Do W B G
( Clarke % £ > 1992 ; Al-Hazzaa % Sulaiman % 4 > 1993) o
B4 GE B R R G 0 X R Y 607 /s F i 4w g

L I LRI R - ] FEH R kx4 AR
50% 7 F AR 5 & ¥ ( Burdett %2 Swearingen >
grve 4 pl B %% > 4 FFEHE 2 (197.58Nm)
(147.97Nm ) - 2 % & 7 & %+ & & =%
e A

“odp BT T - K

=1
5
I
3
& g
L -
i
|
(s
*

DR R R E B K
#

R R T B

I

o 0 B 8
( Vuori> 1969; Rantanen ¥ %X > 1997 ; Morris % 4 » 1997 ;
Clarke & %« > 1992) -

¥ 2 & 7 Rk EHHEHL R DR

FER R RRE R R @ovme &3 ATP P o 4B f2 it
WAL F e A g o £ TR A A2 < i A
Pt e RATEF T N F Rt A 4 S o d R
Wi dFd @ ¥ AT A (gluconeogenesis) ® % o ¥ g it 2§
FE 2 AR R v E BB KR o xR AR D
FPRY LET SRR R L ER S R A LR
4;&.:_%@1%6,iig;a»g?ifoéifiﬁﬁzoz‘tﬁri’ﬁttvﬁ‘w‘é_i’
PV HRE IV - BERSLINE LT BT H ) (lactate
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shuttle) ( Brooks % 4 » 1999) -

£ ¥
+ @ iF 3
¥ ok o
¥ 0 i R

GUIE B PR E R OTE Y e F M OR O o i H

fs A A 2k F e T b KW hiE

]

24
%)

A4 ok ko7 R OB EE ~ F O R P (

SR ERA R DR ) R P §

A > R F Ok B F Ok o “ﬁ% * ( Brooks > 2000)c wn ¥
R P St s A RO R hA, A s B e i
gy B2 BT M oo B8R E R X

O 3 AR

b A
B0 3R A
OB R
T LA
TEREC I SR
F ok B

» 1998

&

3\
s
=
oo
Tk

BEATFRfL S AR RS REG P

ek &R § 2 % ( Brooks % % > 1996) - 5 ik #

FROp oY ih g s R w4 L iE B2 o3 R 4
LRF ey TEIITE DA (F
¥y, F A g A R BERENEZTRT R F D
242 RHER=Z @0 2hHhasn ot 22
C f @y (EH R g AER L) R

(p<0.01)° 2 % % —‘F% ( Weltman » 1995 ;
0

; Steel 2 Torrie: 1960) 3 % » L= B -~ B

o F i3l AR ER LR E - Kk PF

fe e 3g ff &2 3 # 42 B & ¢ F M ( Curve linear ) &

( Wilmore %2 Costill » 1988 ) o

- NI
i m 3 :ki.

& # (p<0.05) i
&

‘.3;
=

5B
LT G BT By

L rx b MyvE oanE R oo om 4 ‘V’L@'E"éf”ﬁ

£ @ E w4 LR R

=
>
:

SRR A N F

=
i\4
X

RN LS 2 U A I S A I SRR A
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kb
%‘m
frt
o
=
g
=\

A iEr (B SR F 0 1990)

FzE FIRETEHEFARRE RS nn

foK I e Ad 23 v BT A Ae R AF ot ek
M T IR TR AE DA G 0 BREHE L TN
Slde R W% hF g2 B M R BRI R
A oo 3 A M RBIERDLAR TG P KK LML R
ottt AR ZFAMALAES N ST R R - 0 8 E R
WP LE®R Iy kR € F B (Nehlsen ¥ £ > 1991 Shek
% 4 5> 1995; Shephard & % > 1995; Nieman~- 1997 % X &= >
1993 ) -

AP TR Rk RS B Ry T R ER

BB E FRA ST R A E IR R A

S

o oA S
IgG L A g @ B2 & L A Fd > o7 g p A
R LB OM o EMpN A S hd R
BE w8 F6f e bald LER L 1gG ik R EF
24 % (p<0.01)- 4 % 7 - i 2 Stephenson % 4 (1985) 2
% (1971) f g #H # 2 K% & § %
- R em EH R eald PLEE D E A B d BEFE RN
o F I1gG Sk R Y A F LR 0 2@ ¥ 5~ 3 (Nieman
% A 5> 1991 ; Mackinnon 2 Hopper-: 1994 ; McDowell & % >
19925 % & B > 1998) @ 5 & & 7 ¢ = # & 1gG ik & 9 3
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=
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N
B
s
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A
3
=
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IgA TEPL%\!:' 53“\_‘ Yo 7

4

\4

RA B - P Y M GR Y

5

~=ie
v
W
=

$ie
s
wl
|

¥
1;\\1.

T i EF oo 5k [ES N S~ U R
R

C M F IgA KR SR FHFE R E e ® o R oA

kS
&5
©

~

s IgA ik B 0§ B ¥ e 2 (p<0.01) 4 B

l!§ 1
B 3

4

-
7

%

&

l=

o

 # % ( Mackinnon % 4 > 1997 ; Ryan % 4+ > 1983 Israel

A 5> 1982 ; Hopper > 1994 ; Huang A5 1993) ¥
H B
AR R DED R R R A4 LhE R L IgA D
A B ooo@m o ved B E R PR G B F hi g 2@
FEH RT3 M o Poortmans & 4 (1971
R E & 3% ka@h oij IghAkr Ao
% WM OH SRR AER S HEFER
VIR E F R L RN PR S R FG LG
o @ Mt B RS BERH S F IgARRR G H

-

v

=

"
Wk g iE B g R IgA & sIgA @k R oM}

ik
ﬁé
)

L
i

®

e

¥

L > iz ¥ Nieman % 4 (1991 ) Mackinnon 2 Hopper( 1994)

$ ok (1993) har 57 &% % - K o

IgM % & i ¢ R 5 > fFRAEE AT P L
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p-uuiy]

K FE K - Fv_ﬁ’_i;—‘g Aol RE A E R R R R F R EH

wohFow R A BER B o8 F IgM sk R M F D F
(p<0.01) 28 F e a4 {8 # 2 & & & v d P g (5

FAREFORE (B> ) 3 5% REH L LG 1gM D
kR 2 % g% % 3 Stephenson ¥ 4 (1985) e 3 > & i3
* % # @ 7 ( Nieman % % > 1991 ; Mackinnon % Hopper >
1994 § & = > 1994) 32 5 & # IgM 2 3 8 Fehse % > % 1

¥ % M (Gleeson ® 4 > 1995b; Gmunder & 4 > 1990) -

SH P R R A PE R LR Bm% A o A g

% Massimino > 1997) ¥ i d %“ﬁ*?%m@ﬁvi;éﬁﬁf%m

Ao on b % A E-2+4(IL-2.4) 2 T#H ° o & 3

xRt FIgMERT g F 0P E n EHFf
%

Eogror o 4 B E B F 4 o F IgM kR R OF i

(p<0.01)> # Bg ¥ & > 228 & f 2 (o e ~T) ¥ it M
T E R R R M AR LES LB FREL Y R (E
R ey i Y EBEL ) A4 RN A LR A

TR R AR M TR REER PR LR L RS R

En

i‘)pié’u&l#ﬁ?ﬁ?}é&%?ﬁf‘liﬁi‘ﬁf*'i»‘ﬂ@”
b A G G R X I F M TR RS
E2 ARG FRA DM A LR AR TR A A
% B % ( Raastad & # > 2000 ; Hadley > 1992a)° & & 3 % #

34

F

H v R R w4 2o d PER S 0 F Rk PR E

$ k9 KRG MF M E A (p>0.05) ke koA o~ 4 o s

=
=
)
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Droge & * ( 1987) 2 Roth & * »(1991) v 7 % % % F >
BTV it AR %k k33 kB o Droge & A 14 R b g2 S

#ow odmoe o Bor g (0.01-10mM) fl e o % T ] e R

B

:}I;}%%-?f?'(marker)ﬁﬂ?f’*’é_f}’bﬁrﬁﬁﬂiﬁé)ijf"%;%i#ﬁ}’?°
Fyd Mt Bp AR LERS BPT NG F P
Py T2PgRraoplI PEFLAESDY - BELE L

g B oo BRI ok a bbbk B AR P R 0 R A Ao AR T
e ay (53 % 52002 - & 3 F > 2003) B+ p

ﬁﬁ%ljgﬁﬁﬁfﬁ;’fﬁqﬁgjé—-}bgﬁlﬁi o

S sk e 23
lé".lﬁ-'l".s‘-,“-z LA & =

w

AL AR P AR B RS P PR
HORAMWA KEE G P EE L FAARFS KR G AM
e s R ERSEFEFHBEEINNLT EHE DGR SR
BERG o L FPRERNYLS VAL FRAESRHE R
WA W ER G B AR RS T RE DT
PR OBM oo 2 AR E R N R R E L G IgG s IgA -~ IgM
ik RO T & M
=~ 2R

i AT P BREFTEE BN R T
2 &

(-) ™= 5 @& i dF iisk ko o

Xy

PER ks g B R #

S A R B AR
S) Ak ERERMEFFARE TR BRE SN A
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319*@}}%

LA L
ooz o (2002)° & FOpE E &2 oCimofe BE MM R OB F] R ¥ E A
£ %5 w4 PR -7 XM YTEREEF S 19% 5% 18

46~48 F -
v %F (1996) B# § Find 3@ - 4 1R L
BE KT DR

Ho ¥ % F(2002) Fd £ F &R (BT K)o 5 H
a4 2 itE ¥
¥ 2(1995)- B # 2 B E R Hdp il (B37 2% ) o #

o

I N S =R

oo B (1998) 3 B A At 4 FH IV RFLAEH L PR -
IR S L B B A N S N

B2 o (2002) A B —PN A —FE R EFEEEFRP G
Ay irr BT A% 5% 22% 8% 485 115~120 F -

B % F o(1998) EH P R L P L FE o MR oA R H
T OB IR A

B s R ¥ 2(1990) & TR EERHRIIH—R T P oo

wht

A s F AL s g P e R oo (1993) B o P e §
BoRE A DR B M T IREE S e s 2 B
P EARM T F e T A %L 248 275~288 F

T oAE B AP et BB o (1994) 0 R A A EHH LR L

P EARNT #

ke 20w R E-1 RARGOEE-
EM T EHLF %L =P 0 351~362F -
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g2 % 2(2002) i B At 4 g8 FH R FPRALIROEGE

B -7 E WM T EREE R 19% 5% 1H > 51~53F -
B - & ~ppdE -(2002)- 57 F & H R FEEHN S LE P
N opWHmTEHPLE K 24K 5 % 28 > 58~61 F -

3]

o

E 2 I L

Albert, M. (1991). Eccentric Muscle Training in Sports and

Orthopaedics. New York: Churchill Livingstone Inc.

Al-Hazzaa, H. M., & Sulaiman, M.A. (1993). Maximal oxygen
uptake and daily physical activity in 7-12 years old boys.

Pediatric Exercise Science, 5, 357-366.

American College of Sports Medicine. ( 2000) . ACSM's

Guidelines for Exercise Testing and Prescription,.(6th

edition) Williams & Wilkins, Lippincott.

Bailey, D.M., Davies, B., Budgett, R. & Gandy, G. (1997).
Recovery from infections mononucleosis after altitude
training in an elite middle distance runner. British

Journal of Sports Medicine, 31, 153-154.

Balke, (1970). Advanced exercise procedures for evaluation

of the cardiovascular system. Monograph. Milton, WI:

The Burdick Corporation.

Berk, L.S., Nieman, D.C., Youngberg, W.S., Arabatzis, K.,
Simpson-Westerberg, M., Lee, J.W., Tan, S.A., & Eby,
W.C. (1990) . The effect of long endurance running on

natural killer cells in marathoners. Medicine and

49



Science in Sports and Exercise, 22, 207-212.

Bosenberg, A.T., Brock-Utne J.G., & Gaffin, S.L. (1998).

Strenuous exercise cause endotoxemia. Journal of

Applied Physiology, 65, 106-108.

Brenner, 1., Shek, P., & Shephard, R.(1994) Infection in
athletes. Sports Medicine, 17, 86-107.

Brines, R., Hoffman-Goetz, L., & Pedersen, B.K. (1996).
Can you exercise to make your immune system fitter?

Immunol Today, 17, 252-254.

Brooks, G.A. (2000). Intra and extra-cellular lactate shuttles.

Medicine and Science in Sports and Exercise, 32,

790-799.

Brooks, G., Dubouchaud, H., Brown, M., Sicurello, J., &
Butz, C. (1999). Role of mitochondrial lactate
dehydregenase shuttle and lactate oxidation 1in the

intracellular lactate shuttle. Proceeding of the National

Academy of Sciences USA, 1129-1134.

Brooks, G., Fahey, T., & White, T. (1996). Exercise

Physiology: Human Bioenergetics and Its Applications.

Mountain View, CA: Mayfield.
Bruce, R.A. (1972). Multi-stage treadmill tests of maximal

and submaximal exercise. In Exercise Testing and

Training of Apparently Healthy Individuals : A

Handbook for Physicians, 32-34. New York: American

Heart Association.

50



Burdett, R., & Swearingen, J. (1987). Reliability of

isokinetic muscle engurance tests. Journal of

Orthopaedic Sports and Physical Therapy, 8, 484-488%.

Clarke, D. H., Hunt, M. Q., & Dotson, C. O. (1992).
Muscular strength and endurance as a function of age and

activity level. Research Quarterly, 63(3), 302-310.

Cohen, S., Tyrrell, D.A., & Smith, A.P. (1991).
Psychological stress and susceptibility to the common

cold. New England Journal of Medicine, 325, 606-612.

Cosineau, D., Ferguson, R.J., de Champlain, J., Gauthier, P.,
Cote, P., and Bourassa, M., (1978). Catecholaminies in

coronary sinus during exercise in man before and after

training, Journal of Applied Physiology, 43, 80.
Davis, M.A., Kendrick, Z.V., & Paolone, M. (1986). The
measurement of antibody response to influenza virus

vaccine 1in aerobically trained mice. Medicine and

Science in Sport and Exercise, 18, SO.

Deuster, P.A., Chouros, G.P., Luger, A., DeBolt, J.E.,
Bernier, L.L., Trostmann, U.H., Kyle, S. S., Montgomery,
L.C., and Loriaux, D. L. (1989). Hormonal and metabolic
responses of untrained, moderately trained, and highly

trained men to three exercise intensities, Metabolism,

38, 214.
Donovan, C.M., & Pagliassotti, M.J. (1990). Endurance
efficiency of lactate removeal after endurance training.

Journal of Applied Physiology, 68, 1055-1058.

51



Douglas, D.J., & Hanson, P.G. (1978). Upper respiratory

infections 1in theconditioned athlete. Medicine and

Science in Sport and Exercise, 10, 55.

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

Elgert, K.D. (1996). Immunology: understanding the immune

system. New York: Wiley-Liss, Inc.
Fitzgerald, L. (1991). Overtraining increase the

susceptibility to infection. International Jourmnal of

Sport Medicine, 12, S5-S8.

Galbo, H., (1983). Hormonal and Metabolic Adaptation to

Exercise. Thieme Verlag, New York.

Garagiola, U., Buzzetti, M., Cardella, E., Confalonieri, F.,
Giani, E., Polini, V., Ferrante, P., Mancuso, R.,
Montanari, M., Grossi, E., & Pecori, A. (1995).
Immunological patterns during regular intensive training
in athletes: Quantification and evaluation of a

preventive pharmacological approach. Jourmnal of

International Medicine Research, 23, 85-95.

Gleeson, M., Almey, J., Brooks, S., Cave, R., Lewis, A., &
Griffiths, H. (1995a). Haelayed-onset muscle soreness in

humans. European Journal of Applied Physiology, 71,

137-142.
Gleeson, M., McDonald, W.A., Cripps, A.W., Pyne, D.B.,
Clancy, R.L., & Fricker, P.A. (1995b). The effect on

52



immunity of long term intensive training in elite

swimmers. Clinical and Experimental Immunology,

102, 210-216.

Gmunder, F.K., Joller, P.W., Joller-Jemelka, H.I., Bechler,
B., cogoli, M., Zielger, W.H., Muller, J., Aeppli, R.E., &
Cogoli, A. (1990). Effect of a herbal yeast food
supplements and long-distance running on immunological

parameters. British Journal of Sports Medicine, 24,

103-112.

Hack, V., Weiss, M., & Weicker, H. (1993). Lymphozyten
subpopulation enund Immunoglobulin konzentration in
Ruhe und nach erschopfender Laufb and belastung von
hochaus dauertrainierten Athleten wahrend zweiwe
Trainingsphasen (Lymphocyte subpopulations and
immunoglobulin concentrations under resting conditions
and after exhaustive exercise on a treadmill of highly
trained athletes during two different training periods).

Deutsche Zeitchrift fur Sportmedzin, 44, 430-436.

Hadley, M.E. (1992a). Adrenal steroid hormones. In:

Endocrinology, 3rd edition. Prentice-Hall, Englewood

Cliffs, NJ, pp: 391-430.
Hadley, M.E. (1992b). Hormones and female reproduction

physiology. In: Endocrinology, 3rd edition.

Prentice-Hall, Englewood Cliffs, NJ, pp: 476-530.
Hedfords, E., Holm, G., Ivansen, M., & Wahren, J. (1983).

Physiological variation of blood lymphocyte reactivity:

53



T-Cell subsets, immunoglobulin production, and

mixedlymphocyte reactivity. Clinical Immunology and

Immunopathology, 27, 9-14.

Holloszy, J.O., & Coyle, E.F. (1984). Adaptation of skeletal
muscle to endurance exercise and their metabolic

consequences. Jourmal of Applied Physiology., 56,

831-838.
Huang, Y.J., Chen, Y.I., Tseng, J.M., Fang, C.L. (1993). The
effects of marathon running on serum immunoglobulin

concentration. 2nd International Conference on Sport

Medicine, Peking , China , 203.
Israel, S., Buhl, B., & Krause, M. (1982). The concentration
of immunoglobulin A, Gand M in Serum by training.

Medicine Sports, 22, 225-231.

Jemmott, J.B., & Locke, S.E. (1984). Psychosocial factors,
immunologic mediation, and human susceptibility to

infectious disease: how much do we know? Psvcological

Bulletin,95, 78-108.

Kjaer, M., & Dela, F. (1996). Endocrine responses to

exercise. In: Hoffman-Goetz, L. (Eds). Exercise and

Immune Function. New York: CRC Press, 1-20.

Kjaer, M., (1989). Epinephrine and some other hormonal
responses to exercise in man: with special reference to

physical training, Int. Journal Sports Medicine, 10, 2.

Kjaer, M., Bangsbo, J., Lortie, G., and Galbo, H., (1988).

Hormonal responses in exercise in humans: influence of

54



hypoxia and physical training. American Journal of

Applied Phyvsicology, 254, R197.

Kjaer, M., Kiens, B., Hargreaves, M., & Richter, E.A.,
(1991). Influence of active muscle mass on glucose

homeostasis during exercise in humans, Journal of

Applied Physiology, 71, 552.

Kraemer, W. J., (1988). Endocrine responses to resistance

exercise, Medicine and Science in Sports and Exercise,

20, S152.

Kraemer, W. J., Patton, J. F., Knuttgen, H.G., Hannan, C. J.,
Kettler, T., Gordon, S. E., Dziados, J. E., Fry, A. C.,
Frykman, P. N., & Harman, E. A., (1991). Effects of
high-intensity cycle exercise on mpathoadrenal-medullary

response patterns, Journal of Applied Physiology. 70, 8.

Kraemer, W. J., Patton, J. F., Kunttgen, H. G., Marchitelli, L.
J., Cruthirds, C., Damokosh, A., Harman, E., Frykman, P.,
& Dziados, J. E., (1989). Hypothalamicpituitary-adrenal
responses to short-duration high-intensity cycle exercise,

Journal of Applied Physiology, 66, 161.

Kreider, R.B., Miriel, V., & Bertun, E. (1993). Amino acid
supplementation and exercise performance: proposed

eLau, rgogenic value. Sports Medicine, 16, 190-2009.

Liesen, H., Fisher, W., Dufaux, B., & Hollman, W. (1976).
Effects of endurance training on changes in
serum-glycoproteins and immunoglobulins in 55 to 70

year old men. Proceedings of the International

55



Congress of Physical Activity Science, 189.

Linsr, F. (1987). Running and wupper respiratory track

infections. Scandinavian Journal of Sports Science, 9,

21-23.

Lu, S.S., Lau, C.P., Tung, Y.F., Huang, S.W., Chen, Y.H.,
Shih, H.C., Tasi, S.C., Lu, C.C.,Wang, S.W., Chen, J.J.,
& Wang, P.S. (1997). Lactate and effect of exercise on
testosterone secretion : Evidence for the involvement of

a cAMP-mediated mechanism. Medicine and Science in

Sport and Exercise, 29, 1048-1054.

Mackinnon, L.T. (1989). Exercise and natural killer cells:

What 1is the relationship? International Journal of

Sports Medicine, 7, 141-149.

Mackinnon, L.T. (1992). Exercise and immunology. Human

Kinetic Book, p.51.

Mackinnon, L.T. (1998). Advances in Exercise Immunology.

Champaign, IL: Human Kinetics.
Mackinnon, L.T., & Hooper, S.T. (1994). Current challenges
and future expectations in exercise immunology:Back to

the future, Medicine and Science in Sports and

Exercise, 26, 191-194.

Mackinnon, L.T., & Jenkins, D.G. (1993). Decreased salivary
IgA after intense interval exercise before and after

training. Medicine and Science in Sports and Exercise,

25, 678-683.
Mackinnon, L.T., Chick, T.W., Van As.A., & Tomasi, T.B.

56



(1988). Effect of prolonged intense exercise on natural
killer cell number and function. In C.O. Dotson, & J.H.

Humphrey(Eds.) Exercise Physiology: Courrent

Selected Research, 3, 77-89. New York: AMS Press.

Mackinnon, L.T., Ginn, E., & Seymour, G. (1990).
Comparison of the effects of exercise during training

and competition on secretory IgA levels. Medicine and

Science in Sport and Exercise, 22, S125.

Mackinnon, L.T., Ginn, E., & Seymour, G.J. (1993a).
Decreased salivary immunoglobulin A secretion rate
after intense interval training in elite kayakers.

European Journal of Applied Physiology, 67, 180-184.

Mackinnon, L.T., Ginn, E., & Seymour, G.J. (1993Db).
Temporal relationship between exercise-induced
decreases in salivary IgA and subsequent appearance of
upper respiratory tract infection in elite athletes.

Australian Journal of Science and Medicine in Sport,

25, 94-99.

Mackinnon, L.T., Hooper, S.L., Johnes, S., Bachmann, A.W.,
& Gordon, R.D. (1997). Hormonal, immunologial and
hematological responses to intensified training in elite

swimmers. Medicine and Science in Sports and

Exercise, 29, 1637-1645.

MacRae, H.S., Dennis, H.S., Bosch, A.N., & Noakes, T.D.
(1992). Effects of training on lactate production and

removal during progressive exercise in human. Journal

57



of Applied Phavsiolog, 72, 1649-1656.

Mazzeo, R.S. (1994). The influence of exercise and aging on

immune function. Medicine and Science in Sports and

Exercise, 26.586-592.

McDowell, S.L., Chalos, K., Housh, T.J., Tharp, G.D. &
Johnson, G.O. (1991). The effect of exercise intensity
and duration on salivary immunoglobulin A. European
Journal of Applied Phavsiolog, 63, 108-111.

McDowell, S.L., Hughes, R.A., Hughes, R.J., Housh, T.J., &
Lohnson, G.O. (1992). The effect of exercise training on
salivary immunoglobulin A and cortisol responses to

maximal exercise. International Journal of Sports

Medicine, 13, 577-580.

McLellan, T.M., & Skinner, J.S. (1982). Blood lactate
removal during active recovery related to the aerobic

threshold. International Journal of Sports Medicine,

3,223-229.

Mitchell, J.G., M., Paquet, F.X., Pizza, R.D., Starling, P.W.,
Holtz, & Grandjean, P.W. (1996). The effect of moderate
aerobic training on lymphocyte proliferation.

International Journal of Sports Medicn, 17, 384-389.

Morris, 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.

58



Muns, G., Liesen, H., Riedel, H. & Bergmann, K.C. (1989).
Influence of long-distance running of IgA in nasal

secretion and saliva. Deutsche Zeitchrift fur

Sportmedzin, 40, 63-65.

Nash, M. (1994). Exercise and Immunology. Medicine and

Science in Sports and Exercise, 26, 125-127.

Naughton, J.P., Haider, R. (1973). Methods of Exercise

Testing. In Exercise Testing and Exercise Training in
Coroary Heart Disease, eds. J.P. Naughton, H.K.
Hellerstein, and L.C. Mohler, 79-91.New York: Acadamic
Press.

Nehlsen-Cannarella, S.L., Neiman, D.C. Jessen, J., Chang,
K., Gueswitch, G., Blix, G.G., & Ashley, E. (1991b). The
effects of acute moderate exercise on lymphocyte
function and serum immunoglobulin levels.

International Journal of Sports Medicine, 12, 391-398.

Nehlsen-Cannarella, S.L., Nieman, D.C., Balk-Lamberton,
A.J., Markoff, P.A., Chritton, D.B., Gueswitch, W.G., &
Lee, J.W. (1991a). The effect of moderate exercise

training on immune response. Medicine and Science in

Sports and Exercise, 23, 64-70.

Nieman, D.C. (1994). Exercise, infection, and immunity.

International Journal of Sports Medicine, 15,

S131~S141.
Nieman, D.C. (1997). Effect of long-term training on the

immune system and on resistance to infections disease.

59



In R.J. Maughan, & S.M. Shirreffs (eds.). Biochemistry of

Exercise IX, 383-390, Champaign, IL : Human Kinetics.

Nieman, D.C. (2000). Exercise, the immune system, and
infection. In W.E. Garrett & D.T. Kirkendall (eds.).
Exercise and Sports Science, 177-187, Philadelphi :

Lippincott Williams & Wilkins.
Nieman, D.C., Buckly, K.S., & Henson, D.A. (1995). Immune
function in matathon runners versus sedentary controls.

Medicine and Science in Sports and Exercise, 27,

986-992.

Nieman, D.C., D.A. Henson, R. Johnson, L. Lebeck, J.M.
Davis, & S.L. Nehlsen-Cannarella. (1992). Effects of
brief, heavy exertion on <circulation lymphocyte

subpopulations and proliferative response. Medicine and

Science in Sports and Exercise, 24, 1339-1345.

Nieman, D.C., Johenssen, L.M., Lee, & J.W. (1990).
infection espisodes in runners before and after the Los

Angeles Marathon. Jourmal of Sports Medicine and

Physical Fitness, 30, 316-328.

Nieman, D.C., Sandra, L., Nehlsen-Cannarella, S.L. (1991).
The effects of acute and chronic exercise on

Immunoglobulins. Sport Medicine, 11, 183-201.

Ohkawa, T., & Miyamura, M. (1984). Peak blood lactate
after 400m sprinting in sprinters and long-distance

runners. Japan Journal of Physiology, 34, 553-556.

Pedersen, B.K. (1997). In: Exercise Immunology. pp. 59-112.

60



Chapman & Hall.
Peter, E.M. (1993). Altitude fails to increase susceptibility
of ultrathon runners to post-race upper respiratory track

infections. South African Medical Journal, 5, 4-8.

Peters, E.M., & Bateman, E.D. (1983). Respiratory track

infections: An epidemiological survey. South African

Medicine Journal, 64, 582-584.

Poortmans, J.R., & Haralambie, G. (1979) Biochemical
change in a 100km run: protein in serum and urine.

European Journal of Physiology, 40, 245-254.

Poortmans, T.R. (1971). Serum protein determination during

short exhaustive physical activity. Journal of Applied

Physiology, 30, 190-192.

Raastad, T., Bjoro, T., & Hellen, J. (2000). Hormonal
responses to high and moderate-intensity strength

exercise. European Journal of Applied Physiology, 82,

121-128.

Rantanen, T., Era, P., & Heikkinen, E. (1997). Physical
activity and the changes in maximal isometric strength in
men and women from the age of 75 to 80 years. Journal

of the American Geriatrics Society, 45(12), 1439-45.

Roitt, I.M., (1994) . Essential Immunology, 8th edition.

London: Blackwell Scientific Publications.

Roitt, I.M., Brostoff, J., & Male, D.K. (1998) . Immunology

Sth edition. Published by Mosby International Ltd.

Roth, S., & Droge, W. (1991). Regulation of interleukin 2

61



production, interleukin mRNA expression and
intracellular glutathione levels in ex vivo derived T

lymphocytes by lactate. European Journal of

Immunology, 21, 1933-1937.

Ryan, A.J., Brown, R.L., & Frederick, E.C. (1983).

Overtraining of athltes. The Physician and Sports

Medicine, 11, 93-110.

Sallis, R.E., & Massimino, F. (1997). Essentials of Sports

Medicine. ACSM’s Sports medicine Review, edited by
Robert Sallis, Ferdy Massimino. Mosby-Year Book, Inc.
Saltin, N.B., Costill, D.L., Stein, E., Essen, E., & Gollnick,
P.D. (1979). The nature if traububg response: peripheral
and central adaptation to on legged exercise. Acta.

Physiology Scan, 96, 189-305.

Schouten, W.J., Verschuur, R., & Kemper, H.C.G. (1988).
Habitual physical activity, strenuous exercise and
salivary immunoglobulin a level in young adults: the

Amsterdam growth and heal ine. the study. International

Journal of Sports Medicine , 9, 289-293.

Shavit, Y., Terman, G.W., Martin, F.C., Lewis, J.W., &
Liebeskind, J.C. (1985). Stress, opioid peptides, the

immune system, and cancer. Journal of Immunology,

135, 834s-837s.
Shek, P.N., Sabiston, B.H., Bugue, A., & Radomski, M.W.
(1995). Streous exercise and immumological changes: A

multiple-time-point analysis of leukocyte subsets,

62



CD4/CD8 ratio, immunoglobulin production and NK cell

response. International Journal of Sports Medicine, 16,

466-474.
Shephard, R.J. (1998). Acute and chronic overexertion: do
depressed immune responses provide useful markers?

International Journal of Sports Medicine, 19, 159.

Shephard, R.J., & Shek, P.N. (1993). infection and the

athlete. Clinical Journal of Sports Medicine, 3, 57-77.

Shephard, R.J., Rhind, S., & Shek, P.N. (1995). The impacts
of exercise on the immune system. NK cells,

interleukin-1 and -2 and related response. Exercise and

Sports Science Reviews, 23, 215-241.
Shinkai, R.J., Shore, S., Shek, P. & Shephard, R.J. (1992).

Acute exercise and immune function. International

Journal of Sports Medicine, 13, 452-461.

Simo, H.B. (1984). The immunology of exercise, A brief
review. JAMA 252, 2735-2738.

Smith, J.A. (1995). Guidelines, standards and perspective in

exercise immunology. Medicine and Science in Sports

and Exercise, 27, 497-507.

Solomon, G.F. (1991). Psychosocial factor, exercise, and
immunity : athletes , elderly persons , and AIDS

patient . International Journal Sport Medicine, 12, S50-S52.

Stamford, B.A., Weltman, A., Moffatt, R., & Sady, S. (1981).
Exercise recovery above and below anaerobic threshold

following maximal work. Journal of Applied Physiology,

63



51, 840-844.

Stanley, W.C., Gertz, E.W., Wisneski, L.A., Morris, D.L.,
Neese, R.A., & Brooks, G.A. (1985). Systematic lactate
kinetic during graded exercise in man. American

Journal of Applied Phvsiology, 249, E509-602.

Steel, R.D., & Torrie, J.H. (1960). Principles and

Procedures of Statistics. R.D. Steel and J.H. Torrie

(Eds). New York: McGraw-Hill Companies, Inc.
Stphenson, L.A., Kolka, M.A., & Wilkerson, J.E. (1985).

Effect of wexercise and passive heat exposure on

immunand leucocyte concentractions. In Dotson, C.O., &

Humphery, J.H. (eds.) Exercise Physiology: Current

Selected Research, 145-157, Ams Press, Inc, New York.

Strauss, M.D., & Richard, H. (1991). Sports Medicine

(second edition). W.B. Saunders Company.

Tharp, G.D., & Barnes, M.W. (1990). Reduction of saliva
immunolobulin levels by swim training. European
Journal of Applied Physiology, 60, 61-64.

Tomasi, T.B., Trudeau, F.B., Czerwinski, D., & Erredge, S.
(1982). Immune parameters in athletes before and after

strenuous exercise. Journal of Clinical Immunology, 2,

173-178.
Veale, D.M. (1991). Psychological aspects of staleness and

dependence on exercise. International Journal of Sport

Medicine, 12, S19-S22.

Verde, T.J., Thomas, S.G., Moore, R.W., Shek, P.N., &

64



Shephard, R.J. (1992). Immune responses and increased

training of the elite athlete. Jourmal of Applied

Physiology, 73, 1494-1499.

Vuori, I. (1969). Exercise and physical health:
musculoskeletal health and functional capabilities.

Research Quarterly for Exercise and Sport, 66,

276-285.
Walsh, N.P., Blannin, A.K., Robson, P.J., & Gleeson, M.
(2000). Glutamine, exercise and immune function links

and possible mechanism. Medicine and Science in

Sports and Exercise, 32, 87-102.

Watson, R.R., & Eisinger, M.( 1992 ) ._Exercise and Disease.

CRC Press, Inc.
Weltman, A. (1995). Factor affecting the blood lactate

response. In: The Blood Lactate Response to Exercise.

Human Kinetics Publisher, Canada, pp. 29-47.
Wilmore, J. H., & Costill, D. L. (1988). The physiological
basis of the conditioning process: Training for sport and

activity. Dubuque, TA.

65



W

&= ~1 >~ 2 IgG - IgA -~ IgM 2 # i 2 25 @&
i IgG IgA IgM
2k Hfig LSk LN I A
TCvE Rk 7s 7s > 11s 19s
AR (F) 15 17~40 90
LEH (%) 25~35 6~8 5~10
Ig#2 (%) 70~75 15~20 10
Pl R AR o2 T2KR2 d2K2 (U2kK2) s
~Aip Y2A2 Az Az (U2X2) s
$HLR e
2 2/4 5/10
R (%)
e s FFCRA L AR ) R SR
MR & + v e ol e g
FREE P F BF B s o Al 3AE
ERHEER (LAMRY EAR) (mg/d)
374 42 700-1480 0-2.2 5-30
61 ~2 & 500-1200 14-108 43-239
2~6 500-1300 12-190 50-199
6~12 # 700-1650 29-270 50-260
12~16 700-1550 81-232 45-240
RS 650-1500 60-380 40-345
Tk s A A R A A
¥ Serum Serum Serum
. 1:216/ 1:36/ 1:36/
¥ i & (VE) 1:36-1:1296 1:6-1:1296 1:6-1:1296
[ 200-3600 / 40-700 / 25-400 /
#1248 (VE) 33-21600 6.7-25200 4.2-14400
4 B 751-1560 82-453 46-304
MO B S P W oAy % 0% - (2002) Tk TV B 5 ¥ = K o

66



AP F R R R A B4 E R RN
kB E R FFT R DS L RPARE L FLAR RS 2 BE 0 A
oSk AR ’E'f‘%?ﬁ'ﬁ%ﬁ?%i::«’/»\‘%ljiif—?}gum
A a4 LE R DR E o R A e T E R RS
FAF AL cFAFLHEARTRE X REGEARE S o
P EEAF LR REYLPRELRE W ERRIP L
75i{fﬁ%%}pgg&si%gﬁ,gﬁ—agﬁﬁfrpgb‘“4ﬁ,ji«};*g,;
RIS - 3= SR LA A 1R B - A < LS U A G
MrEaFRFR S FIFACARMBLE LT A

BEPY - FFZ R R
R # B i % i

L B BT - mt 4 M F H R R

FAF P By ved P B

MRl E P H BFRFE:EL (TP AEERAIERF)

AR ¥ A

I~ X plm 48 ) B & b & (7 7 @& G FE £ IR EF
EH oo i ofiviozEe o

20 BRSPS T NG RA  RREEL E g Gy
Pk Rt s s H B R AT G § A T
0 X 2P ApF B e

3 Eh g ERREY 2L F T RE G EL R R

67



3T ok

?;‘3

RS-

A ey

»
|

R

F % F g

L X g ¥ A
SR

g 158y

3
x

2(06) 2757575ext50409

68

ggg\piczﬂigixﬁ,@(

[ 4

TR AT

B A

A

o B PG e

¥4

g)

L
v

B~ B i R A B F s B B

b

o



eI B A

24P W ; : 0
M4 op # o 3 p
A

o3

LA

W on

R

MCT R ARG R & L

Hwmpm g v ¥

LR LA A

=

f

A~ F R

R

2 B 0 G b

I~ & £ F 3 REhy |7
s S A - S
2 BAZE G R DY R ?
200 F[L] * & E[]
3 BAEF EAREDT R ?
20 0O 72 m [

oo A E L
4~ BT A 2B ALF G RE?
20 20 2 &z
i oo F N E
L0 F0O 7 mad
S5~ AT O KREE G T
B EE D FNES D

69



10

11

—
/

fim

=

(dn

AN

3 f [

FA R (e Hop - % 2 R 52 )7

.&‘ﬁﬁ)’% (ﬁrf?%‘%:}ﬁ"ﬂ%ﬁ&f}fﬁ‘“*ﬁ

BT R EMERE oA 2R
=0
Wl %
[
# g
fa
G

i

L[]
g L3
L[
L[]
g L7
L[

&+

F’

PR

F RV R

RN i B i R

L - L S £

S =

70

RN

b

IS S T

R O R



Jit

G EF 3 REEEH?
20 70O

i fEE B ?

- & - A ?

/&

/A

e i 8 L R B 2

R OL P2/ E?
GRS I S
2] % [

= % p i ?

71



T B Fdoed Bad HERH RS HE R K
Boow oo R R o AR Y 2T o &R
BE AT AREPFY X RFH TR DHE o X
FHEFREBER AL L EFA T AR B E D

A
-
-
&
B

A
o
E:)
AF
4
|~
3
=
=
e
bt
)
F

Ricd
]

o

1%
g5
=
1%
Tk
3
[
-
=
e
5
ke
AF
¢
\\\?{r
|
bt

BN

% v iﬁﬁ;&;i;ﬁ—ﬁ? 2P OFE % £ e % P Sk ¥
AR IS Y TR L R S
R kA A X E R U o 57 BT ko bl
NrmaFRFTH  FLFFLETBIR LT

el E e By 2P F v HME >R L 10ml—>F

(@ 4 BEH N4 BEFEH ) > 10mlo

b X Rl W 48 ) P T oA E R e B R E R

K =i

%

¢ o T o OBR

"

PR R R B B o X

i

C oA D

[N

5 E oo
S R R

Ok AT

-

=

P

-

S
ERES >0 FRE R GELRL RN
P

s TR o o B R R s R R
e R K R % AR - B R~ R - B F R
»oB- 2 T ip b 3 B R &R o

72



p Hp

% R

I

B L a o X B 1IERTE (R
h
0w

-

#w 1 (06) 2757575ext50409

73

|4



i dk = ~4~ R FE K e i
pé‘ﬂ%%ﬁlmff” M iE B R B

74



ék = ~6> n ik p # 4 it B E & (Beckman Immage )
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"ﬁﬁfﬁ?‘EN'I‘ i/P‘J"'ﬁl o i@ o f6om B A v E 2 T
g aFER A
X R E 2P EEF DL RS EL TOEREERE L
TP ® e B4 E B G R A4
iR e 2EHH 2 p-value ol e 2EHEE povalue
w0 1.1£0.4 1.1£0.2 1.000 1.410.6 1.5£0.5 0.719
w FUpE
(mmol/l)
fs  8.8%1.5 8.312.6 0.653 2.610.9 3.4£13 0.126
. 865.7+ 1158.1+ 1115.4+
i - - . 80.6+265.6 - .
192.5 173.2 0.064 9 206.4 0.248
IgG
(mg/dl)
; 1083.0+ 1204.0+ 1035.1+
{s - - . - 1286.1+330 .
72386 1780 2% 315.7 0119
W 164.7472.6 215.4+72.5 0.156  184.0+103.4 213.7+79.5 0.504
IgA
(mg/dl)
f¢ 202.3+89.8 221.0+82.4 0.651 190.4+86.2 233.6£87.7  0.308
o 132.4458.2 122.6121.7 0.644 150.0¢88.7 117.3+31.0  0.320
IgM
(mg/dl)
f¢ 161.3+73.1 124.4+24.8 0.183 152.3+73.6 133.4+29.3  0.489
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o if 59 £ 8 2 F 2 (mmol/l)E 35

% fo iE
BRI -FIREEAFEILBER

3R E R B i PR E(mmol/l)T ik~ B XL
#

® RIS EH

i dom E s p-value iE #om EH {8 p-value

e e 1.08+0.43  8.79+1.54 0.001%** 1.38+0.64  2.57+0.87 0.012%*

£i@d B 2 1.08£0.24  8.3242.63  0.001%** 1.49+0.52  3.41+£1.29 0.004**

*P<.05 **P<.01

Pairwise Comparisons

Dependent Variable: ™' 3" [t | ™ £l

Mean % Confidence Interval
Difference Difference

() 3EEY Y () 3EEY T (-J)  Btd. Errof Sig. |ower Bounleper Boun
Vs pe)urw | -5.928 | 581 000 | -7.111 | -4.744
finf ] sEE 5928 | .581| .000 4.744 7.111

Pairwise Comparisons

Dependent Variable: ™' 5" [it7eh [~ £l

Mean % Confidence Interval

Difference Difference
) SETESE (J) SETES] (1) Btd. Errof Sig®  |ower Boundpper Boun
:g%ﬁ_'agﬁéﬁ ST L] 139 | 581 | .813| -1.045| 1322
EEIEY JBEENEN -139| 581 813 | -1.322 1.045

Based on estimated marginal means
a.Adjustment for multiple comparisons: Least Significant Difference (ec
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Dependent Variable: ™' 5 kg ™ El

3PS SEED

95% Confidence Interval

SEEH= EEIEEA | Mean Std. Error | Lower Bound | Upper Bound
Ther]s ZREEE 1.922 581 739 3.106
SETEES 1.178 581 | -5.709E-03 2.361
[t ZEEEES 7.244 581 6.061 8.428
SETEIE S 7.711 581 6.528 8.895

Estimated Marginal Means of =77

10

Estimated Marginal Means

] s

gl

SPORT
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5 2 F1gG (mg/dl)T 35

BRLZ2-FFIRAEKLIAPFETLR

Dependent Variable: IGG

Descriptive Statistics

7 Fod w i - ki i IgG(mg/dl) T 35 8k ~ & & £
o v YGRS S ® 58 4 E
B iE § LR S P E Ed L S P&
Lﬁﬁvﬁ K2 965.7£192.48  1083.00+£238.62 0.001**  980.67+265.57 1035.11£315.74 0.511
FLiF ﬁ ¥ 1158.11£173.21  1204.00+£177.90 0.225 1115.44+£206.38 1286.11£330.01 0.108
*P<.05 **P<.01

SR+ =t SR A Mean Std. Deviation N
KEGIE El 355& El 170.6667 283.4233 9
SEEES 54.4444 237.3158 9
Total 112.5556 260.5384 18
firf] sE ESEE 45.8889 112.3904 9
SETEES 217.3333 101.4384 9
Total 131.6111 136.2611 18
Total BEEIE] 108.2778 218.7862 18
SETEES 135.8889 195.8790 18
Total 122.0833 205.1392 36

Dependent Variable: IGG

Pairwise Comparisons

Mean 95% Confidence Interval for
Difference Differencé
(1) SEEH =8 (J) SEE =Y (1-J) Std. Error Sig?  |Lower Bound |Upper Bound
FRCRE ] e -19.056 | 66.577 777 -154.668 116.557
— ]T Z ]T —
firf] 15 ERLE 19.056 | 66.577 777 -116.557 154.668

Based on estimated marginal means

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjus
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Pairwise Comparisons

Dependent Variable: IGG

Mean B5% Confidence Interval fo
Dif—ference Differencé
SRS ( ﬁg{ (1-J) Std. Error| Sig®  |Lower Bound|Upper Bound|
; Eﬁg figwﬁ T 27611 | 66577 | 681 | -163.224 | 108.001
f’igﬁjé BEEIE) 27.611 | 66.577 681 | -108.001 | 163.224

Based on estimated marginal means

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no

Estimated Marginal Means of IGG

300

200 -

Estimated Marginal Means

0

100 -

] Sy
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g ~4F B ER W A 2L IgG - T3 B
P EAFEBRLIREY HBNE R
P REE DL L F IgG = FlF R ELANFER LI R
H %2 % & £
w4 it 4 L A4 U A4
EI SRR sbiE i e i Ao sbiEd e
it .
E R 11.541 3.585 0.465
it o
N B ¥ - == 0.098 1.507
L 3 ) "
g R 3 - — —
F R e * A E M 0.890
L 4 )
7B ¥ 7 B ¥ * B ¥ - — —
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tdk e ~5~ 2 REHF DA 2§ [gA(mg/dl) T 35
B RLAZ P I REELAFEIRVR

kB EH WS- e F IgA (mg/dl) T 38 ~ % £

j
% 9 R4 i % 5 Rl B

& o i P& i § L S P&

FH R e 164.72+£71.92  202.33489.84 0.004** 184.00+103.43 190.42+86.15  0.684

2LiEH R 2 2154447250 221.08482.37 0.578 213.74+ 79.52 233.56+87.73  0.423

*P<.05 **P<.01

Descriptive Statistics

Dependent Variable: IGA

SETE =0 SETEIEE N Mean Std. Deviation N
G TEE ] 19.7778 70.3363 9
SETEES 6.4444 45.6566 9
Total 13.1111 57.9319 18
i 2% ZREEIE 5.6667 29.1419 9
EEIES 37.6667 28.0312 9
Total 21.6667 32.2563 18
Total JBEREIE 12.7222 52.7300 18
SETEYES 22.0556 40.1094 18
Total 17.3889 46.4145 36

Pairwise Comparisons

Dependent Variable: IGA

Mean 5% Confidence Interval fq
[Difference Differencé
() SEER s () EE ] (1-J)  [Std. Error]  Sig?  |ower BoundJpper Bound
Vi e 8556 | 15516 | .585| -40.160 | 23.049
inf e ] 8.556 | 15.516 585 | -23.049 |  40.160

Based on estimated marginal means
a.Adjustment for multiple comparisons: Least Significant Difference (equivalen
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Pairwise Comparisons

Dependent Variable: IGA

Mean 5% Confidence Interval fq
Difference Differencd
() SETEEE, () SETEEE]  (1-J)  |Std. Error|  Sig? |ower BoundJpper Bound
TEEEMEY SEENE] -9.333 | 15.516 552 | -40.938 22.271
EEIEY ZEEENES 9.333 | 15.516 552 |  -22.271 40.938

Based on estimated marginal means
a.Adjustment for multiple comparisons: Least Significant Difference (equivalent

3. {EEF[}J“# S ;@;ﬁtjﬁ\

Dependent Variable: IGA

95% Confidence Interval
EE =V SEEZ2 A | Mean | Std. Error | Lower Bound | Upper Bound
Tl PREEIEN] 19778 | 15516 -11.827 51.383
EEE 6.444 | 15516 -25.160 38.049
i) JEEENEY] 5667 | 15516 -25.938 37.271
SEEIES 37.667 | 15516 6.062 69.271

Estimated Marginal Means of IGA

40

30 A

20

10 A

Estimated Marginal Means

GROUP

® iy

O g
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g ~6 A b EHHEA 2i F IgM(mg/dl)T 35
BFREALAZ T RIEAFFLBLER
3 @R Wi 2 F IgM(mg/dD)T 5% - F £
o v B AR w4 LE g B SR ACd g
iE b Ed (s P g & fow s P
EH R B 132435815 161.29473.06 0.007**  150.04+88.69  152.30+73.61 0.821
ZLEH R & 122.57£21.69  124.40+24.84 0.721 117.29+31.03  133.37+29.28 0.101
*P<.05 **P<.01
Descriptive Statistics
Dependent Variable: IGM
SEE =0 {Ejﬁﬂ%’??} Mean Std. Deviation N
KECRE R 16.1111 25.9058 9
EEES 2.1111 28.9026 9
Total 9.1111 27.5828 18
fikf] /28 ZREEES 1.8889 14.8950 9
SETEIES 29.0000 23.9896 9
Total 15.4444 23.8703 18
Total JBEEE 9.0000 21.7661 18
EEES 15.5556 29.2459 18
Total 12.2778 25.6243 36

Pairwise Comparisons

Dependent Variable: IGM

Mean 5% Confidence Interval fq
Difference Differenc%
() 3EEN s () EEV Y] (-J)  |Std. Error|  Sig? |Lower BoundJpper Bound
T e -6.333 | 8.000 434 | -22.628 9.962
[ Ok 6.333 | 8.000 434 -9.962 22.628

Based on estimated marginal means
a.Adjustment for multiple comparisons: Least Significant Difference (equivalent
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Dependent Variable: IGM

Pairwise Comparisons

Mean 05% Confidence Interval for

Difference Differencé
g % E“EI*JE'?7 (J) fﬁg{*f:"ﬁ7 (I-J) Std. Error| Sig? |Lower Bound|Upper Bound
> Bl 1_;15 -6.556 8.000 419 -22.850 9.739
ﬁaﬁEJ ZEEENE] 6.556 8.000 419 -9.739 22.850

Based on estimated marginal means
a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no ¢

3. %\E‘I@—’B U

Dependent Variable: IGM

* iE‘_J:"‘J":—A_":'F\I

=~

95% Confidence Interval

TR = ﬁg*ﬁ* A| Mean Std. Error | Lower Bound | Upper Bound
T 2 figbg 16.111 8.000 -.184 32.406
SEEES 2.111 8.000 -14.184 18.406
prfoEe ZEEEES 1.889 8.000 -14.406 18.184
SEEDES 29.000 8.000 12.705 45.295

Estimated Marginal Means of IGM

40

Estimated Marginal Means
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WHér e ~T~ 3 BE® DS

B ek FIgM= )3 % 3 &k
ARSI IER

H 3 % Rk

P RAES D EA 2L F IgM - FF R B EAKE BRI
* H oo %R £

”T'FJ-J H’T:)'TJ U 4 L 4
EE e LEH | e R e AER R @
" - — - 8.296% 4.612% 1.095
F R e ‘ . ,
it 4 o
AEH R w A ¥ 0.021 2.039
) Ea O] \
P E 7R x _
Eh R R¥ A ¥ 1.171
3 4 o o o
AE R A * A ¥ 7 8 % o
*P<.05
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WhrE A8 X RFMBALEFTHEE
. . . . 3. - Ep T .ow B AT
o i D B e I U o I AP
(yrs) [(cm) | (kg) |((ml/kg/min) (Nm) (Nm)

Cl 19 150 45 39.21 88.25 107.00
C2 19 158 54 32.89 69.39 139.32
C3 19 158 46 35.78 97.74 148.50
C4 19 157 48 35.25 140.13 153.90
C5 19 159 49 34.60 114.30 155.40
Co6 20 160 56 36.00 146.90 212.68
C7 19 159 59 42.53 137.54 148.98
(OF] 19 157 61 31.62 114.95 124.07
C9 19 164 44 41.00 103.20 141.90
E10 19 168 53 53.73 259.80 302.10
Ell 20 162 51 51.09 132.33 173.91
E12 19 163 50 55.53 135.90 183.60
E13 19 163 49 55.10 141.65 171.10
El14 19 175 58 54.30 173.70 197.90
E15 19 165 52 50.60 168.33 238.39
E16 18 165 47 53.70 171.05 192.50
E17 18 160 47 57.79 144.52 184.04
E18 19 166 58 54.80 125.04 134.64

M C1~C9 5 28 & §

# ; BE10~E18 5 i & B
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g ~9 s X B F & B (mmol/DER E B %

-

£ F (@t B (At B s e d B D e B
Cl1 1.00 7.20 2.50 2.90
C2 1.30 9.80 1.60 3.90
C3 0.90 10.70 0.90 3.80
c4 1.40 3.00 2.00 4.40
C5 1.10 11.80 1.50 2.60
C6 1.40 7.80 1.20 5.60
C7 0.70 8.60 1.00 1.70
ok 0.90 6.40 1.60 1.70
C9 1.00 9.60 1.10 4.10
E10 0.90 8.20 1.30 2.50
Ell 0.90 8.10 0.90 2.90
E12 0.90 7.20 0.70 2.10
E13 1.10 10.20 1.40 2.00
E14 0.90 7.40 1.10 1.50
ELS 0.80 7.20 1.00 4.60
E16 1.00 10.00 2.50 2.50
E17 2.20 11.50 2.40 2.70
E18 1.00 9.30 1.20 2.30

% C1~C9 % #£@ # f = ; EIO~E18 % ®# & f = o
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Mdw ~10 ~ £ 3K & IgG(mg/d)E R £ B %
£ o 1gG |t 4 & & @ @ 4 d (g (e d Fdhowm e d i E
Cl 904 956 897 976
C2 1090 1050 903 1250
C3 1420 1350 1210 1680
C4 1340 1350 1230 1790
C5 1160 1020 1430 1320
Cé6 999 1150 945 887
C7 1300 1470 1310 1550
C8 1200 1330 1220 932
Co9 1010 1160 894 1190
E10 754 923 979 791
El1 1070 1290 1290 1550
E12 521 575 597 581
E13 931 1240 1160 1180
El14 822 1120 1120 1170
E15 819 969 1100 1010
El6 1190 1370 1230 1200
E17 908 1090 618 1210
E18 776 1170 732 624

% C1~C9 52 22:F & R =

. E1I0~E18 % & & f & o

&9




Mg w ~11 - % 3% & IgA(mg/d) & B £ &
A A PV P e E B 0
IgA G T
Cl 164 170 170 188
C2 258 227 217 302
C3 237 217 205 282
C4 103 95 95 137
Cs 263 236 339 299
C6 130 146 131 113
Cc7 187 216 190 228
o 286 322 297 175
Co 311 361 280 378
E10 96 108 109 95
Ell 118 132 136 162
E12 125 137 139 138
E13 111 147 133 145
El14 154 213 214 222
E15 334 390 443 393
El6 174 198 184 179
E17 175 204 113 225
E18 196 292 185 155

M C1~C9 %2 2 # F & ; E10~E18 % & 6 f & o
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8w ~12 X @ F & IgM(mg/d)E R £ & %
i IgM (@ 4 B B (w4 B 5 e 4 R R e R
Cl 161 166 155 180
C2 121 105 97 135
C3 117 109 101 141
C4 109 103 98 136
C5 144 125 173 158
C6 131 151 127 110
C7 124 146 121 152
C8 111 121 111 90
C9 85 94 73 99
E10 92 108 108 93
Ell 145 160 166 195
E12 97 99 100 97
E13 89 114 106 114
E14 119 157 163 169
E15 274 327 367 326
El6 148 168 155 150
E17 92 104 57 116
E18 136 215 129 110
¥ C1~C9 3 2L & H = ; EI0~E18 5 8 & f & -
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g
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5. %P4 et s A E ) Y SR T % 568 1991.06, p.17-22
6. T Hlgit e B X X T ¥ 258 1991.11, p.62-68
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8. AR ® 2 H4E'T X AR T % 23 % 1989.11, p.3-9

9. TE VR E A MY ¥ 24 1990.11, p.89-123
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12,335 B A $jrenprie ;58 p X 2 <~ BT % 27# 1997.02, p.154-160
13.:8f 2 Mg 5T %308 1996.11, p.107-123

4R 422 F8FEF2 REMIRRFL S LHMTFLEN S it
1998.05 p.97-148

15,904 2R e A # WA 2 A B8 et A AR T % 328 1998.11
p.62-74
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I FWEVVRE Fnd . ¢ FARMTEE ¥ 2948 2000.09
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3
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WEPFHERH? EALAF G 2ZEE P BARS BB T FIFE
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EWERF 4% Proceedings and Conference(s):
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EARMT B 0 14:245257 0 W SRR EF A o
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THAE 029 149-158 0 B EF gL HH A o

BARCFAEP (RNT9) BB Fehd b e P EARMT FAF
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