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• • •
m,ti1n7\JnUfl11lJflWI 1\J ;191t],:: ol'i\J'IIfH"l17\Jliiu1';\JfitJfl~llJl,jtllln::m,1~

~n~~l\J tllh~1fl~;91ltm::11fll'1~fln~ti~flril1J\l 17m1lJi~1l~tl; UltJll~1~fl nm\JJtlU~qfl
• .. • '" , ... I :.....:. '"'

f1tlfl,,\Jtl\J U\lll~m'tltlflmMmUtlUHH\Jfll'JI\Jm'Ufl\JlH\lfl flln~lJl"lltl\J 'I1~f111lJ. ...
n'llJl' 11'11 tl~ I.Iflflniiu::tiHl\JH1tltltlf1fi1n~mUtlOHH17fl 1\J,::u::nn1 flUl1\J l\lR9Ifltlfi\J'~17\J

:1 ~ .. " .,. .. 1 t.. Ii ~ ,,~Jt ..
lJUUU"91tl~f11\l~1l~ \l'll\Jll'flfltl f11::m\lm'n'lHfln~~l\J'IItl~flnllJl\Jtl'l1~ WIlliam, et al.

•
(1996) lin:: Fox and Mathews (1981) 'fi'tlitJlU11f11::m\Jfll'n'fHfln~~1\J1\J1HfllU17\Jln\J

fllHIn'lJNn'1\Jfi\J'::H1Hf11::m\Jfll'~'~tltlfl~IU\J (aerobic process) lln::fl,::m\Jfll,~'1i'~

tltlfloilU\J (anaerobic process) 1~;'~1Ufi\J (Lamb, 1984)

. .
1f1Uf11::tJ 1\lfll' n'fl~fln~~tuuuu '1i'~tltlf\oil\l\l17\J nllJl' llnfl~flnm\J'IItlOH

~ .. .... .. " . ,.: " r , t,,,,.. ,,,
fI\JfI' \Jf11W fltltlfl'l11U\J lJnllJl' 11 tllnu~f\n 11l1\Jtln1\J\J\J "tlUHlflU~fltl "1l1Qlflfll'

n'nlun'l,wnHl\J~n'::l'Ill'\Jfl~llll.atl~~'lIllriadenosine triphosphate (Arp) nl' creatine

. 1" fJI _ ~ I II '4.1" ... ..:
phosphate (CP) lln::n'l' glycogen U:: Hfln~~1\Jlflfl'll\JtlUH'1f1ln1l9llJlJ'lJ1WUlflfl f1~\J\J. .. .
m,tltlflliln~fllU1flU1~Wri~~l\JUlmh\J i2 ii~ln\J fl"tltlf1fhn~fI '~fln~u ~qfl , \J,::u::nnll'i\J'1

ti~llnfl~'\lltl~1.1 flml~ln\lI~\Jtl'::lln'f1~fln~~l\J 100 % 1\J,::u::l~lJ,j'\J IIn::u::Qfl1~

HlJfI'tlmu1\J 10 1\Jlii 'II111::~tltlf1fhn~fllUtlOHH17flIN\Jf111Tltl,::ii~nfl~lM IIn::tilhf

InflNnlaU~tljjfll,n::nlJ'IItl~f11f111nflRfI(lactic acid) (Wassennan, at al., 1988) ~~d'l
•• •

Ii ~ .. ~.. .. , "I " ".. "f11::m\Jfll,nlHfln~~l\J'::tJtJ\JU~UflIUtl91tl lJlln1 Nnq'f1f11UU::lJtllfl"nl (fatigue) 'IItl~

" ~: , , .. v" v ~ s , "I,,,flnllJl\Jtl \J\JU\J lJn'11J"llflU::tltlfltilMfI'::f1tJf111lJH\lfl\J\J91tl lJ ,,( Wassennan, at al.,

1984) f1111Jn'11J1'1l'lltl~fll'tltlfltiln~f1lUlf1u,m'~fln~~l\Ju~qflulflfll,nlllunl'flnHl\J~
, " ~ ,.: .. , Ii ~ 1 , "11 .. ..

n'::n'lJ \JflnllJl\Jtlltlnl\J I,uml nlJ"llf1lflfll'tltlfl ln~fllUU~q'f1 flU lJ 'IJtltlfl'l1IU\J tl'fl

n'lJ1111f1lfltl\Jlf1lfliiUlJ (anaerobic performance)
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7 Dor.tloo of m.slmal exercise
I

7 Seeonds Minutes

7
10 30 60 2 4 10 30 60 120

i I% AnaerobicI 90 80 70 50 35 IS 5 2 I

'" % Aerobic IR 10 20 30 50 65 as 95 98 99- .... .... - -- - .1-- - .

2

10 20 30 40

Manmal exercise time (min)

Itl~ 1.1 1I11,,~m,'f"nm\lhnt1J1Jnmrrmll;m\llllJlJ aerobic 1I11t lIIlaerobic 't!l'h~lJlJnrhii~mv

'\l,bmlll~H' (From Mc.Ardle,ol al., 1996)

11n~iiflli1U Hit~lrJU tn~U1UflmrfH'I'Ift~~lUIIUUfll'1~tJtJflojjl~u ~tJ~tJ"ill

Oxygen + Carbohydrate H;tJ Oxygen + Fat H;tJ Oxygen + Protein 1"IlH1Ufl1~U1Ufll'

.. 11 ~ 1~~ .:. r , .. ~ 1
Phosphorylation 'II~~~tr, H'I'IM~lU HflnllJlUtJ~l\l"lUlJlfllln~ tJllHfltJl\l tJ~ "~IItr,,~ U

2t1~ 1.1 fmWlnU~ulltr"~fll'trfHl'lftmUIIUu1~tJtJflojjl~\l '~Il~I;lJ~\lfl"Wl;lJ'JiU~\l

ldtJ~~1fl~tJ~tJ1"1l'l'lft~~lU ~ltn~lJlJ 1Ji1~tJtJflojjl~U ll9iHft~~lfl 10 UlliHl\l1t111111trllJ11(1 trfH
•

l'lnmu~~q"" a~ 90 % IIn~ft11lJtrllJl'(I1\lfll,trfHl'lftmu1ItJ~,~uuu~~6~fl~tJdflntJ" 11.1

fl'llJl,.h~'HfllIl6~ 1fl';UtJtJflojjl~Ulflll~'I'ItJ lnUflmojv~6~tJd~'~fiu 90 % IIJ1'~1l~11n111Mfll'
. ~ .(

tJtJflflln~~~lll1U1U1IU

~nt'\lfll'~'Hflllljjfl11lJtrllJ"(I~~~1~tn~lJ1Ufll'trfH'I'InmUlIlJlJtJtJflojjl~u1t.i
'1 t , 4 1..l· ~ 1~' ~!II d ...(n11 , UUlltJlJHlJlila~ trlJ, Hl111'1'1 Unn'" ~~ tJtJflfll tI~fllll 91tJlll~HUfIllJ\ll1t111l11\llUflll~"11U

It ... il ~ ..l , 1"" .. I a.. 1 12l"l1UU (Green, et aJ.,1992) 'II~ ~~Il"'fltJ Hlfl"fln"~fln11flf1tJ I) f111lJtrllJl,a Ufll' 'IJ- .. .
tJtJfl'llI~\l~~q"" (maximal oxygen consumption H'tJ VO, max.) (Lamb, 1984; Jone, 1988;

Astrand and Rodahl, 1986) 2) IItJ\llltJhUfllmtrl"tlfl (anaerobic threshold)

(Whipp,Davis and Wassennan,1988; Nan, Tamotsu and Shoichi,199S; Marcinilc, Potts and
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Schlabach ,1990 ~~IIt1f1~ii~ tllJ'Hltl1fl.flllfl11IJflfll1\l (endurance performance) (Marcinik,

Potts and Schlabach, 1991 )

f11 '';I'II\llfmtlrHfl 1i~~1\l1l1fl7~1J1Jf11'1,gflflfloilll\l IIfl~ifIflflflflfhn~ f111J1I1J1J1I!l1 'Ufl

(aerobicexercise) l~flli'J\lfl1'fl7~~\lh~;Hfl1lJllfl~1,gflflfloilll\l1i1\l1\l1J1fl l1i\l fl1'~~ f11'

iJ\l9fl71J1\l f11";hIJJ1 1i'J\lIl\l 1~lIJihfnflfm11 fl11IJH,rfl'lJfl~f11'flflflfhn~fl1lJllfl~,h1H'iififln

flmll\l'lJfl~li1'llt.l'~1J1W60 - 75% 'lJfl~fi"nfl111A''Illi1111t;!~qftll1flfllniTu11J (220-!l11J) IIft~
SO' ... I.. :. t .,1 '_1 .. 1JI • .- ./
f1!l~fl7~1'11f1f1f1flfl\l'll1\lfl~lIf115 'Il1l1'lJ'Il lJ 1l~IJNft H VO, max. l'I'IIJ'lJ\l 20 - 30 %

fl1IJHn~fmllfl 8 nt.lfll~ (ACSM, 1994; Morgan and Daniels, 1994; Coyle, et al., 1988;

Allen, at al., 1985 ) ri1'1ltllJ"(lf11fl.f1'1lfl'll1fl1rr,jlJlJiifl11IJilJ';\lli'ti1Jfl111J1I~~IIH
•

'lJfl~flli'llJl\J!l ( Wilmore, 1982; Thomas and Zebas, 1987; Thygerson, 1989) IIft~tl1IJU(liflfl

MI~1JM 1f1lJf11,lIfl1H'flli'1IJl,7fl,jH1'1lH,rfllii'llt.lfl~ (optimumoverload training) H;flfll'

...~~ ~ "~~.o\ "1~2':~ ~ ~ "!I
fl7~1'11l1f11\lfl1JIIHfl1\ll11\ll1I'1'1IJ'lJ\lI'!lIJ<] 1l~IJNft H fln11J1\l!lI'l'lIJ'lJ'Il1f1'lJ\l Hft~lllflflfl

t.I'~1J11ll 6 nt.lfl1~ (Sander, 1981; Shaver, 1981; ACSM. ,1990; Marcinik, 1991) 'I'IrfllJfl1Jii

~ d d. ~,~

f11'WI'II\llfl111J1I'lJ~IIHfl111J1".lIft~fllft~ tl (Wilmore, 1982; Thomas and Zebas, 1987 ;

Thygerson, 1989; ACSM., 1990; Marcinik, 1991)

~~~flnl1lJ1116'111 fl111Jtl11J l' (l1'IlfllHJ flflfhli~flllJfllh~H,rfl Mli'J'Ill1ft11J11\l1\l~\l

1i'J\lNft 1J1111flilIl91J~t.I; 1J,)1111flfll'lIfl l~fl';l'II\ll'~1J1Jfll'1,gflflfloilll\l 1I~lllflfll';;flW1'lJ!l~

Hickson (1988) IIft~ Marcinik (1991) 1\lflrjlJi1!llh~~'UlfllJflflflfilli~fl11J'I'I1J11 f11IJHn~fll,lIfl
d ~.l . ~ d 11.1 ..

fl111J1I'lJ~IIH'lJfl~fln11J1\lfl (strength training) tl11J1'(llWIJfl111J1I'lJ~IIH'lJfl~fln11J1\lflllft~1J

1 ii, ~ '11 ~, .. ~ ... ~ ~ "!I , , • 1~"
fl11IJflfll1\l \lfll' \lllf171J1\1 ,]lJl1\11\l'lJ\l VIJ1~1J'Illln1fllll IIIJNftfl1'flflll~ 1Jl11 HlJflU

_I" _I • .. '" .0\ .. , 1!! 11 11 J! .. ~
IlJftll\llllJM'lJV~ VO, max. 1l~11J\lI'fl~l1\llt1\l ll"flWl'1\lf1l1 '\IVldftlflIl1fl1JNft'lJfl~fll'

'" d 11.1 ~ 11 .. ~ ~ 1"'':''fI flfl111JII'lJ ~II , ~'lJV~fln11JI\IVIIft~ Il~ fI~ f1!l ~fll' n Il~1\lfll"lllltl\llJ tllj \l \ll' fl~ \l flfllJ1fl nn

;;flWlf1f~ ifl i'J \l fll' ;;flW1lrlll1fl1JNft'lJ fl~nnlIflflli'llJ1,7flIi11lfll'1,gJlH,rfl~ iifi fltllJ"(lf11 W

V\llfllrr,j IlIJIIft~ ft' IJ" (l1l1'1'11i1\l f1111J flfll1\l 1\l n rjlJi1fllh~~Vflfll;'Ii~fllIJVVH~flld/) ~IIft~ ii

'1 ~ ..... ..., !!" , ... 1 '
tllJ"(lf11Wl1Hfllllt;!~flg \l'~f11JH\l~flVl1HU 'II'~II"flflHlllflfll'"flWll1Nl\llJll11'11 \l flqlJ

~ , "" • ~ J! "'11 ~ '" J! .: 11" '" r.lf11/)IJHl1 IJlft/lflflnfllft~f11ll '\I/) ldftl1 t1111nnUl1f1ft fl~llfll1J \l'\lVldftl1Jfl~f1\ll1I1J\lfl111J, 'I'I\lJl\l

1\l f11',j l1Vllllifl<] 't.Il~flli'J\l1l \l1l1H 1\l fll'';IIl\lllt.lll1J1JnUNfl'lJ fl~l1HU flllm'lJflUflVfl

• ~ .. ~ ".1 "1~ "1J! d 11': '" ,fllMf111l H'VWIIl\lltlWllJ'~11ll1l1 'IJfl11lJ flfll'l\ll1 'IJfI111J1I'lJ~1IH'lJfl~flnllJl\l !l'lJll1J\lfl~fI
~ ~

t.I'~flfl1JHnfl "1J,;~ft'rHII\l1l1HflUNfl 'liflVHlHIJ1~ft'1J1\llflfllft'fifl't.1
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I~!lfiflll11U;lJlJl;j lJlJNn"!1 ~rmNflfl111JII~~II'~"!l~fln'11JId'tl"1fl'1lJ1Um",1Jfll 'Nfl

A1lJfll'HJ111Ufl (weight training) ~ijfi!l tl1J" afllTl!l\llfllPlUlJ1Jlln::tl1J"afllTlfl'l\l fl111J!lfl

'I1\l 1\l Tln'l1111'I;tl

"w
"tlUI'U9I'Utl4n11111U

~ . 1 ~..' .. t iJ.l ~ ~ 1 .. ~fll'"flll11l1 \l\lm'lJ\lQ1'n111'1'!l'll\l '111 tI~flfl HI'lJ\lTllJ1lJ1n fl!l~fl1'"flll1

" .. !fI ~.. .. ...... ".",1JIITI'I1lJ'I111111'!l ( ". nu, flPl.lI. TI,.) IlJ\l'nI1U1J1Un1 6 Ifl!l\llln::1Jfjtlltl'1JlJflfl11JlflGlcrJ'I1
•

fi111\lflH '1ilfllJ;lJfll'NflihlJfll,1fU111Ufl (weight training) 1J1tltl\l ~1\l1\l 49 fl\l Un'1

•
lUi lJlJlfi lJlJNnfl1' ;iflll1 tltl\llln:: I1li~fll'NflA1lJflU1fu111Ufl 1MlJiifll1lifl overload "tl~

DeLonn In \l11n 1 I0 nUM1»~ ijfi tltl1J" a IllTl tl\llfllPliilJ1JUeetl1J"alllTlA1\l fl111J tlfl '11 \l

, ..
_I T ... "J!W "w w ..
v1:: U'II'InlflUI1111:: ,..,lJ1I1nflll1l1UflH\l

... ~ ,: 11 .... ~... d J!': J! 1~ : ~ 1 '1. IlJ\l" ()I;/nllJtl~"'\l'I1lfllJ1fllJfl1Hlflfl111JU"~IIHfln11JI\ltl"1lJflU 'II\l111 \l fl \l fll}1J

fl\l~ ()!)flIi1li~ tltiH tI~ 11tl1Jtl ~ ijfi tltI1J"a fll TI tl\l1 fllrrUlJ1JIIn:: tI1J"a fllTlfl'lu fl111J!lfI'11\l

2. ,;11H''I1'llJtilfl111JIlflflfiH"tl~ tl1J" aIl1T1tl\llfllPliilJ1Jun::tl1J" afllTlfl'l\l fl111J

tlfl'l1\l "tl~Um;lJ\l '11111' tltl1.llln::l1ft~fl1'1lflA1lJflU 1,gJ111ufl 11.1'li1\l"tI~fln'11Jld' tI"l

. 1~ ... 11 1~ : ~ .... , ..
3. 'nl I1f111lJNnfllHIflfl1lJfll' 'II\ll11\lfl'l11Jfltltl1J"afllTltl\llfllPl\llJ1J un::

tl1J"a 1l1T1fl'1'11 fl111Jtlfl'n \ll~tiln \l'tl lJt\ thl1i'lJ~fl1lJfj11fl"Nfl '1111U 1fln uu\l1'11H 1\lflU

~ _ ... 1"d ~.l .. 11 '
TI\IJl\ll 111fllHIfl tl1J"afllTl'l1 HflllJ I1U"~UHlln::tlfl'l1\llJ~'U\jun::lfl' lJIlTl, tl1Jtlgflntlfll1n1

1hl1i'lJ'I1111' 11 'Ii1lJ,j1~'l
• •

4. NnflU1QlJfli'~ii In\lU\l1'11H1\lfll,tl'fHtl1J" afllTltl\llfllrrUlJ1Jlln::tl1J"afllTl
• •

A1\lfl111Jtlfl'l1\l ';~llflfln';11t1un::1\lUflihmh::11l'l1,jH'llln::'I111U 1t1lJfll1U1fll'Nflfl'1lJ

1~ : ~...' w 1 ..... '" w t~..nu '111.I111\l flflfll11JfllJ t1mfl'1Jfll' flnfll'l'l ITltlTl\lJl\llt11J"afllTl'l1HflllJ'I1~tltl~fl'l\l1111J

t1 ~ .. ~.1
,:: n'l1Ilfl1T1~~lJ~'U\l

S. I~ tI1n \l'tl lJn tlUlJtI\j \l 11.1 flU 1ffll'Nflfln'11JId'tlfl'1lJfI1' J 111Uflflf~fitl1tI
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