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ABSTRACT

The Effects of Acute Administration of Caffeine
on Blood lactic acid, ammonia and Hemoglobin
Following Maximal Exercise in Taekw ondo

Players

Kim Myung-seok

Advisor : Prof. Wee Seung-Doo
Department of Physical Education,
Graduate School of Chosun University

The purpose of this study was examine the effect of acute
administration of caffein on blood lactic acid, ammonia and hemoglobin
following maximal exercise in Taekwondo player. 20 subjects(Taekwondo
player : n=10, non athletes : n=10) who were devided group (Taekwondo
player and non-athletes) and two caffeine administration(Taekwondo
player and non-athletes). Each subject in experimental groups was
administration of caffeine(6mg/kg) before exercise. Blood samples was
collected pre—exercise, post—exercise, and recovery phase 30min. All data

were analyzed by repeted ANOVA of SPSS.

The results were summarized as follows :

1. blood lactic acid levels were significant differences between caffeine



administration and placebo administration in Taekwondo player group
and non-athletes group.
blood lactic acid recovery rate in caffeine administration were highly

than placebo administration. But there were no significant differences.

2. blood Ammonia levels were significant differences between caffeine
administration and placebo administration in Taekwondo player group
and non-athletes group.
blood Ammonia recovery rate in caffeine administration were highly

than placebo administration. But there were no significant differences.

3. blood Hemoglobin levels were no significant differences between
caffeine administration and placebo administration in Taekwondo
player group and non-—athletes group.
blood Hemoglobin recovery rate in caffeine administration were
highly than placebo administration. But there were no significant

differences.

In conclusion, These data suggest that the acute administration of
caffeine could be inhibited the genesis of central fatigue and improve

endurance performance as ergogenic aids.
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A= F2 oA dojutar A FoAsiA doel] mestr] el Fhol
A AR S AR 7EE) ALY F¥ A == Xanthine 112 9] 3714
e 1HF % 3yl cytochrome P450 1A20] )3k Al A Zw) 3lo] <] 3|
AlZbE] =), Azt AlA A SHA e Z1e91e] tiAbEE2 predominant(84% )
ojth. o] UALEH L AgTgHoR FFAHS 7HT diFEe 71Hd AL
7b kel A deojubs wbde] Mo AFES 2T b2 2AAME
cytochrome P450 1A2E AAitg o2 A 7ol diAlel 71 & 3FA #Hrt
(Wang, 1998).

TR, ol A HAAHRFT, AW, &F, FAAIAGH 2 o
EAFS Fo v 8450 FhHQl diAtel S w Kt 71
240l A2-S cytochrome P450 1A29] A5z A3 Zh# el gk
H3E e F7HAA FHH el o] hALE F7FA] 7] AL theophylline € paraxanthine
o2 girtslE vE&S TUHAZIT & S diAb Edols @, HA 7
o] oz, aF =9 flavonoid 7} Tr¥ A& AHAst= o] A A
o2 AAE NATY @54 Ao+ 75 dAtel 9FS Fiu w2y =
A acetylates®] Y& Q1 Fol wa} tf27] wEol =4 7 7]
L F23% Holt} o] &5 cytochrome P450 1A2¢] #d S 714

o 7RIS B AE AAATIH 7HEQY wAVE S9vde Rak
ATt whHol FhAQl AR A= 92419 fluvoxamine®] U, capsaicin®l Al
FE Yrigal w3 $3F 43 55 A4HT o #BEEHo 2 (Franke
1997).7 9191 tiAb F ETH S4hE gl Al HoAAE ofd dFEE
< AAAoZ A gAtel FFS & 4 A=l (Franke 1997), Q&0
el ZhE Q. tiALZE Zbel 7k vhar, AT gl efo]l FhEIdl tiALE o AlEY]
Hzel o]y 8 AES e Al A HAS LS A= v
% 2 3t} (Marghand 1997).

7He S FE 2wS Toko] ol wAuzit. HFHE 7he e Rbo]
WA W47k dis 3-5 AlRte]l Aelv Avz 5ol 7hAel F 0.5-3%%

%2,
2
2
o
==

o] tAtE Al er& A= wjdEch(Bonati, 1985). Wid H = FH diAEA S
2 mdste AEolth. wjAdu &2 vttt 7] v=27] s 22
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ol AdAL HAdE SEAFEolY AP 2WelA Adde] @
Mesy Fgse vee vz ded F 9l
5 AdAe] B4 714

Quk YFEe]l AMAL Bel AgHE AL LEMLEC $EFHL
Ada7] fal AL Afas AL HPAT G BE wnASol
Asiael ope) of i A8 gk

Ho
=2
»
iy
2
o
fr
»
oo
ok
rlr
po)
o
kel
o
ol
s

%_
7h#1e] 7)o AdE o] d=d(Mohr 1996), oftl =2l & Ao of gk 7}

Aol A@dag2 ol o 7HA Ve ofF T el &

o

T FhEQle] ol FEAE A= Isold=d, FHEHdL A
v 2 5 catecholaminer &, cortisol+ 2], Z

Z7vA 71t} 18] cAMP phosphodiesterase

(il
:{o
it )
Pl
=
i)
il
B
ol
o

btz AANY G EFH A5 AZEEA EAFE obel
Ao U@ AFA§Ael B

Agoz el Ark(Sattin 1970). SAHeln FAHol EAHOD 77
A b ol A S AELS A A As A, FEAECIT. ol

of o) o]d FEAEe] BHH AW B MM FRE JFEL v
WA ohE=AE qUALTI A FFRE B 29 2o A

oA 2R FEAS A A F A Ee2 ol T AyA =
Fo 4o 7 du daHor Ax oAUA(ATP)FAE HaAr71H,

ot Al 75 & Welsta ofdlwAl FA7F FEHAA dvEbE Wy e
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e ol A FheEIQle] &4 o] F7hE 7] wZoel 7hHlY T2 obH =4l
o] 7l dast= Aoldka &

Ay FEAVE G EE AR

WAZAAY Axrt =8An 7ARE odAeH Al
(Stiles 1995). A, +&A7F BAHAY vxo} BxPwo] FFHL A%
WSS gAlsty AdxAA =awlel feE oAl e (Olsh, 1995). 7}
oly} 7}#| 9l thAlE A<l theobromine¥ theophylline ofdl:=Al A, A, &

R

o

449 AgdEdoln oWl FoAE FtH¢lo] Ay FEAZ A wEY
= BRu% 9t}

Ha Felaae Aok o] g2 9% /A% AFHh olfe Avel A
A8 BesEe] ol§2 AAN =Y ool $EA o HE vAdE F

Amz dorEae R AudAd ARe]

153 sdolwt aAola o]efgt 7Y 75 FAlo A 9] epinephrine

e 9tE= Aol ¢tH(Graham 1994). ZF#1¢le] 3 thALE A ¢l paraxanthine
< AFAUA dEEAe 7Hd 71T fAEE 7S duh(Hetzler

1990). AustH  otdHlx=AlA, FE&A @4 ANEINE TRAIL
paraxanthine 723 olt|=AF+8A 2% oy olH = AFE&AE
AA = APdE tbE 7] do] paraxanthined] 7|5 S AHWal+=d o] & 317

o & o] T} (Knowlton, 1990).

a9 71d F sty RA o ZRE epinephrine® FHE|ZFo] fEldrhe
Aotk tavyt AFAWAe 7k &% A 3 168 Feokwh ¥ E 7
W&o o]2]g 7bH| el Yl wto R FhH|¢lo] $EFH mAE BE V)
TE Adgdgas B 5 gl
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iy
rot

Dopamine ©°|l%& 7159 Ao F Q31 3 4 sy U4F
gk vdo] glom el mIE &9t Az e F7kel el 7= o
2tk 7hEQlY Ve F AWz A A, FEAS stRMAR A A
of s yvepdh A - F Aol A 7| Q]9
e EaRlfeE S7HA7IAL & AWMz othx=Al F8AY Vee
= A 21t} (Meeusen, 1995). 7130 FF41

oA AAAGEHA GABAMNSE AAAZL F U 1
T =S TR FHEQlelARE dojus dAbol 7] wiiell o 71
2 FFEAFEAA AgE Yl Serotonine A FHo] LFH= EFA
29 =43 u/MEA ot} 28 F}H AL serotonined] A&
g ostAl WEI branched chain oW =4t tIAME FAaAI7IH
tryptophan 3 branched chain o}v]=2te] H] &S ZAAAA JZA4LE A
7 gt} (Tarnapolosky, 1994). 1A 9 t& F3 o G 7HHAL 7=
FatstAl ol 71 = shr). dfuEtH 2EH A SFS WA AR S T

7EA 7=, e ghaE|Qle] EAjgtthH whgA AbA o] FRhE

<5 47 FdEAZF] FoE5 A Hoh(Bellingham, 1995). 234 o2 7}

AQe ALd L% Fol VO, max, ¥ 8713, CO, WHE %
—

A

hm]
=

i\

2
o,

ZEA 7, olE g 7 dS AHEE dE HAT F A 7]doe] QY
Ues TFS7HE 93 oldxal48-A9 A & st epinephrine
g o] F7tl wE 7= g4 Aol tH(Schmidt 1995).

AT8E &% FY Al caffeine> 283 AHE A Fo=2H %
6 mg/kg?] caffeine 443 Al

uFEY FETd vHE FAANTNAE FAR AEHA &F FH e
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6 mg/kgel caffeines AFHASH A =¥ 993 (International
Olympic Committe)’} 7FA3tE Q& % caffeine 5% 12 mg/kg Bt} A&
ko] uj A=t} (Tarnopolsky, 1994).

Costill 5(1978)2 caffeine2 AAT AFAE Fo3t ZAET 330mgo
caffeines Fo A AolZ AFEY A4 A7Igo] A A F7HEH
caffeine> A% &3l (lipolysis)et A AAFHAEe] F7t2 A FA A71HES
S7F Azt Rt &% 1A1ZE el 250mgo] caffeine A3 Al &
ol on A FUHHAJ oY Te® Fof Ale R e 59 FUF
7b UEtuAl ek sk Caffeineol o) sto] AW 4Fst7d F7ks o] caffeine ]
5 =7 295 AW EI 2 &dipid catabolism)g F7FAA YEY =
Ao w HiuHA(Ivy 5, 1979).

Caffeine o3 A @4 epinephrine &% #. & EF F7tE Qo
norepinephrine2 & &5 WX o} (Graham¥} Spriet, 1991), caffeine®] =+
82 FZ epinephrined WA= 1 7 YEUE o=z AzbHET
9mg/kg?l caffeine 413 Al Ro|F FFAIZto] TUIEHA oM Hol=
A2 158 Fot glycogenolysis7t FHAE P o o]FA AHH
A(glycogen) &5 F7]o] o] §& 4 glom wepA 5 Alko] A

. Caffeineol] ¢]3lo] &% W triglyceride?} &% 219 F& A WAL
9 7= 259 citrate$} acetyl-CoA/CoA-SH WM &S F7FA)A <t
o FEx7l BstEe o]&S AstA @ (Spriet &, 1992).

250mg®] caffeine A3 Al HEsTFdsds dF 2AiH(lactate)o] F
7Fe) 2 oW (Anselme 5, 1992), Wiles 5(1992)8 caffeineo] E9°] U= 3g
°of ASE HAFAS W caffeineo] §le #AT 3¢S AHFH ¢ A4n
dledeo Al 1,500m EE7]el A8 FEe= Aol @EEHJN wpAE HE
(finishing burst)7} S7F= Ao At FH o] F7FE o] caffeine 17 %E
o +F T F/ATL AT

Caffeine® a3+ F4
Collomp%(1992)-& 250mg9] caffeine A3 A THH FAAs

2

st on QA FAH Ao FAEA $e HoAE

Mo
offt

R

o
P

o
op

>
>

g

kv
[m
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LERUEA] 9o} caffeine®] T = 5
t}.

ey, caffeineo] AAAQ S-S FEAINA gede 293 B
o] X ¥l Poehman 5(1985)2 F&l® xtel wEFdg ol Al
300mge] caffeine AFH Al BFHAZAY]  QFA A A& (resting  metabolic
rate)> oA FUFHN oY S AE
aelal e FEAet vEFEA aea pAA R AYE mAE 2
Hl g A o2 A9 E mAl = 2 Alolo] ofF#
. Tmg/kgel caffeine A3 A £9 544 45 (isometric contraction)?]
<87 A9 (endurance)dl o} QFE m XA ZFo} caffeine®] T
= S/ AR AREEO SEAINE AA] 2oy Ao el =
Ego] HA v ATFAYNE JH(Williams 5, 1987).

Z o = caffeine¢] Y} ephedrines Ws02 Fo Als X Au 7149
FEANZl F E A ekkom  caffeine? ephedrines F Aol o] A F
7hE] o] caffeineol] o8 &Y SVt TFAA A=SaE e g Ao
2 B A AHBell 5, 1998).

AA7LA] caffeine®] &% Fdol m A= o] g AT 4
af B caffeine> @7[7HY 14 = &5 d &7 gloy AU &%
Aol = 8% Fa8 ARAE S7FAA 259 glycogens &
7EA e Razb dth d#, caffeineo] A Al &5 Fdd WHuE

o

2o gpgel W Egol HA 2
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A2 AFS SAN] AuEE HEPAFY Ao Fa
Ao FaxeE ddol AULE FAL UHuE AE A

t}(Anderson and Hart, 1963).

(@) AWz AFIGE Folt odF ASS Puse JEAA A
24 FAT Qe AoAsau P, ANBEFAY, FALTY, 2
Bzt 5 B2 AGHY, AAATY, JERAATY mi

Astand and Roaahi(1970)2 HuAAgdHAFL TFcFA SFAHES
AAete Aoz AW, A9, AT wekA Aols yetiva sk, =
F AAATE FEeEY s AT HEAR AALETL s

Mathews and Fox(1981)2 HulatAxAFHFS 24
15~20% Ax F7istH, #HA&7 =, A=, Avs 59 AH7ls 59
ofg] 7kAl a9 &0l HdHor Agsto] HuoAadFH Fol 2HHHa )
AT,

Wilmore(1980)9] Aol A= HAAB LS dt= 3899 FdHAHE5.64)E
o= 205%s =4, Aol =9, HU (533, 19 30%, 75%HRmax)s
o Q1A M A= FaAFE FAG A
14.4%, BlU =152 57% Hd4kaH 3
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I A+

<E 2> gAAEY QMY 54

Age(yrs) Weight(Kg) Height(Cm) Fat(%) Sports career(yrs)

22.57+0,54 63.20+4.73  175.27+4.05 13.28 84+2.1
(n=10)
o Rk gAY
(n=10) 22.31+0.77 64.44+354  173.42+354 14.32 -
n=

AP B APAEAA 2P 237

?l 5 mg/kg AH= wALH W

= WSAZIAA 9] kA F S FHa
e Adgstel 5 alel] 2A AAskA

o209 didA 5 1092 A WAl 2F sessionol Al 7Sl Smg/kg S
Hol & capsulesg +% AA A 250 mle] AHFUTC, Ca : 21.9 mg/l, Na
:111.8 mg/l, K:1.8mg/l, Mg:5mg/l, F : 0.18 mg/D¢ A s U= 109
S TUT 4o UAFot empty capsuless HFHA T F AFA o 2w
ot Aol ¢S AT 7 dA AF session 15

A Fo] watete] WA Ayt AFE AHAG 108l FHAAdTFEAE A

Asta, A 109 455 HARES sol FA¢ Gt FAF
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FEFHHE ARAFoh duksio] Zhzh FhEQl Tyl ek fjof F
oJAlo] 1494 9] 7tz o2 2Ho] AXA bicycle ergometer(Monak808, sweden)
£ o] 8% AFH AT AT Ad9d Adas 2P 241
Aol Ao =#ste] Ha 3027 tAAS AT F IS HE&9 H
90 Foll 50WellA 3E3F FHlEeS A4 & H 2830 e AT &

7] +% AEE 50W, 60rpme Al ZFoe 2 o) 28with 60rpmoE 25WH

4 FAAA L B P
FAANAL gt APPel ERshe] 308 AL AW F LF

A FAS antecubital veinol A 5Smee] XS AHEANI, HAHEF AT
3 &7 30%el AA F 3o o AFHE AT AEH A (whole
blood)S ©]£ 3}l Hemoglobin® =742 Complete Blood Count®H| 2] 3}
2l MICROS 60-OT(ABX Diagnostics, France)& ©] €333 Y Eyo}
=(FUJI DRI-CHEM 100N : Fuji Photo Film Com, Japan)®dH] S o] &3}
AdE A F 10u 19 AEE& FDC-100N A& H3loz HA ste] HAX
P=112,g=22 R Ao 9 slide(NH3-W)7} Z2r=o] = Tl =5l

2 B P4 driel %9 nirogen FEE EH3HE 147

{1

g

Of

= (calorimetric method)ell &3l FAst%om, & 2 vholZ 13 /H A

gy dH 2 A3t s 95 AAE==(YSI 1500, US.A)2 84
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of o3 A3t sttt olw A8 enzyme membrane YSI 23297} ©]
¥ A e 500mle] reference £ (YSI 2357 buffer concentrate
45ce, YSI 1530 lactate standard, YSI 1515 cell lysing agent)o] o] &5
AT}

5 A AT WH

2 AT FAl= SPSS/PC Window 13.0 o= 7+ 3

AAE AEAR, 7 1F 2 Fo] 24 79 Ao] 3
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T
3
o
£
_ﬂ
=2
M\

N
o|N
flo
=
e
AN

7

NOVA)o. 2 HAAstH o, A4 Fo++2 P<0.05%

Me

A2 (repeated

2 4459
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<E 7> EF IRy wxo Wz w9]ig/1
4 N +5 A 5 ¥ 3157]
S 7kl 10 13.72+0.62" 14.77+0.39"" 13.460.41°
™ ek 10 13.71+057" 14.68+0.36™" 1350+0.41°"
ool g 749l 10 14.34+0.61° 15.34+0.70"" 14.50+0.43"

9 of 10 14.15+0.43" 1552+0.52" 14.21+0.46"

All values are mean =SE.

Value with different superscripts within a row are significantly different from
PRE-E value(* : P < .05, #xx : P < .000)

a,b,c,d : Duration with the same character are not significantly different from each
other by LSD post hct test NS : Not significant
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e

F el Fro Y ARZHRARY A3}

Sum of Squares df Mean Square F
Between Groups 14.782 3 4927 728.716
Error .243 36 .007
Within Groups
Duration 33.904 2 16.952 1888.588
Interaction 1.259 6 210 23.385%
Total 646 72 .009
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A azdy LHg AHo] o, olF A AU F¥yIZAE Aoks)
7l fgk o4y 7hA] o] AEAA $koh 2 5 A AW el o s
AR E = AWAEE ol &do =z 259 I dodsd = AE7F 9
of gtom olujgt aHE A7 T A FY Ut A FHEd A
TS 5 7 UtH(Spriet,1995).
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Ao R SRS =l of 35 VIS A= ol FheRlol

o,
Mo

=% o] excitation-contraction coupling® -5 9]

Yol MAFHe FFSE = 4 A=l (Buchtal & Schmalbruch, 1980),
T Al dERYolsxe T d4E Y IAndo] fFEHWA ofn ke
gholm =3} Qo] oJ& 5-hydroxy- tryptamine, %= Yo} T3} 7o FALE 9]
S7k7F At oleg Aol FFA IR Tde #He] de o=
TAETHY AFAA FFgFSs A drs Mo AAE vk v
(Buono %, 1984; Newsholme %, 1987). ¥=3 7 4R Yol= 52174
2] inhibitory post synaptic potentials (IPSP)¢] F Ao 214714
(regulatory neural mechanism ; GABA)S] A #AES Tl (Jack, 1982)
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Mual olzt ATPo] 9& A5 +E= 6-phosphofructokinaseS A 3} A
A S FXA717] wjdol] Zak AN B Fhold FRE T AZ
+ A7) o]tk (Sugden® Newsholme, 1975).

L5 Al gEYole] AAYAL FE AMP7F IMPR & oln|-3 =W

2 B 1 olyg} BCAA(Branched-chain amino acids)$} thE& o}#]
wAke]l B A= AAAE 4+ dh(Maclean 5, 1991). 53 & =2z 24
o A AN AFY 60-80%] HER ATA L5 st AS nzEo
SR adow 28T F ded FE olHd Aol Ry ool
AL BCAA A& A o 7] gt (Karlsson %, 1972).
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ol FZ7t 7t v AFA 3 (Babij &, 1983; Dudley 5, 1983; Bobij,
1983; Buono %, 1984; Hagelochi, 1990; Schlicht, 1990)E t}A] & H J=
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of #AAT CO, ¢ O, ¢ 87|52 Globine] ¥il 9th(James &,
1970). Hby} Agsts MHawe A4 B odte] Z2A4=H= o Hb 1ge
Hof 1.34m e o Arae 278 5 7] wWZol(Edward, 1979), Hbol AF4
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