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The EHect of Aerobic Exercise on Blood Pressure, Heart Rate

& Blood Lipid in Strocke Patient.

Chang-Woo Lee

(fraduate School of Education
Pukyung National University

Directed by Professor Shin, Koon Soo. ph D).

Abstract

The purpose of this study was to analysis the effect of aerobic exercise for six weeks on
blood pressure, heart rate and blood lipid in stroke patient.

For this purpose, 12 stroke patients in D medical center was the subjects, laking a
GXTlGraded Exercise Test, Naughton protocol) within 80% HRmax before begining a aerobic
exerctse on 3 times per week for six weeks, finding a risk of cardiovascul system and
torelance, checking a densily of blood lipid, starting a aerobic exercise program for six
weeks.

Aerobic exercise program was composed for six weeks 1 1week(50% HRmax), 2week(60%
HRmax), 3week(70% HRmMax), 4 —Bweek(80% HRmax:.

After finishing aerobic exercise program, we rechecked a GXT and density of blocd lipid.
And then we conlrast to blood pressure, heart rate, METs, RPP and density of HDL-C,
LDL-C, TG, TC in pre, post exercise.

We find the following several meaning results from these procedures.

First, As systolic blood pressure was decreased by 14.16mmHg in comparsing pre - post
exercise fraining, it was statistically significant. However, diasystolic biood pressure didn’ t
have a stalistically significant change.

Second, As HRrest was increased by 2bopm in comparsing pre - post exercise fraining, it
wasn’ t stabistically siginificant. However, HRmax was decreased by 19.5bpm in comparsing
pre * past exercise franing, it was statistcally significant.Third,

As RPP was decreased by 39.80 in comparsing pre - post exercise lraining, it was

statisfically significant.

_vi_



Forth, As METs was increased by 3.73 METs in comparsing pre - post exercise training, it
was statisfically significant.

Fith, As TC was inreased by 8.25mg/dl in comparsing pre * post exercise training, it was
n t statisfically significant.

Sixth, As TG was increased by 8.25mg/dl in comparsing pre - post exercise training, it
wasn' t statisfically significant.

Seventh, As HDL-C was increased by 3.25mg/dl in comparsing pre - post exercise training,
it was statisfically significant.

Eigth, LDL-C was decreased by 5.75mg/dl in comparsing pre - post exercise, it wasn’ t

statisficaily significant.
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dolapalol Al At A EEe] dPor WE FAH BT 4T
ogRie] o Jldrh dials Qo ol Qs AMBEFe FEI
A (EATe ANA75e) HaE BUst ook ojvo] Hg@e BF

Wit sEe smdssb shgse] "ol DS AdsT Arhizel

QuY B AlEEo] F EEoR 93 A sy Ao uES
Wk A s ok o #H% &F FERos Qlste] sk HH S #
& 4% F(hypokinetic disease)o]2b stvi, M7 Ag, nH9 vink, = F

Bogkel A AR Lt Aol sl T FFb ebus g
gag ARk Aol WowE AW AAERA AT AT e
e we Agesle] F91% Arsa Atk £ S A

G0y Sobel F45 Frkstn Qi Fdelth oleld g% RBow

gk A g otstr] 3 HMdel dele g Aol WAL 9
AFelch R dlwe flRle] FEF Tk FAH A dhvbel o8|
Aojipss Aol ofr]a}l, £]d) ¢l AKrisk factor)sbd E2] 1= of e} fIl& 9 4
GabAe] eldte] olsofzlvkal M7eh: Aol whEmE, #@okd 24 %
FEeol Ao R AolEE duwd 4 Quiy FEshi: As Feivk 9
uhocrEuh s Al e AG Adstar e AbgES deidel Fa 9

Haeol sbE M At AAz FArker Ao Hoivpm ups|E Tl
o ol Aotk H o2l 491 1991).

wgol o] Auel s zhiz Fafel fE Aty Hire] Adgd W

o

wolm glont #5e & 3PS $FHoR YW YEeths AR

(LN T2
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1991).

MNA g F A At et Be] b & faka Ee A
FE A de A4 aawk g = b e deke] gdaz
fraba &5 T 571 Yol 10mmHg ©/271 Este] SmmHg H %=

Hoj 2w o e vk A, B {Re i 2 Has 2909

ok
i o3
L
ok
o
&
)
=
10
=k
2
g
il
°Hi
n
o
o
=
—r
i

F71 EolM t&e| qba o
A7b Fvketa A ake] dbsbm el Frbste] AAE il =S serh
Au, BF ANE AGUIDL) i, W DLE AT (HDL F 7 ¥
F Z4 A (Triglyceloid) @4 9 aas &oh ob A, sl&d 784
o] 7&Ho] Z7ksbe] Wglucose tolerance)s = el kel &g =l

(uF8-5-, 1999).

ANA7F ARE A7 fsk Dol 30~-30% e Agdipid) ol Ab

5o Al A ure] oo EA AU Triglyeeride)ol ), ol A% o



yagel s, @Az g, AAE

=
b ulgg melstel MM Wy W wgEAEael S

'ﬂPE@L }g'ﬂa [+} ~ i O ha = ul Qo
po wREge] W AART FdoE B A48 FnE FEAT

S FAstelop stk z 9] 531, 1997).

A A (lipid)-& A2 fat) 2 A Ddipid)-s F32 golz, A2 A AH(fatty
acid) 7 Z 2l Al A (glycerin) @) o 2~ E(ester) 2, &l 4l 2he] E(glyceridel 2t
o sheh FelAlehe) el i A Hbake] frof o]l Ew]del Alete] =(trigl
veeride), thel 28] Aldke] *(diglyceride), K. ‘== 2 Al 2ke] = (monoglyceride)
= Pl oz vk gRee Eg e Mo ={TGojH, o] & F 4 x| ubojat
atie grehz | R, 2002)

Ao Aol EAshis Aol W% ol 4e AAdE AP E

o

S

Az Al HEAA flAstE den, Aol fita

2
)

of 2] ATPE g4Ha &= i duAdoes Hgst ®lvk 4T
7) 2 Bl 5 A9 elabobal(lipaselel FHulE el Ed Fo A A

2 7peRaye Yy fa Auabe SFAl SR Ao w =g
o A 2] 5]E, 1997)

Aabz e A FEAC AE SolA FAEE AFE AW
of z} 7l at Aol M AbgEm HAE7] ko] EEE Fatol ojFE
w3k Fojeh crejy dubE o AL U EA S A "] 2k Aol
2 ok W R Ao} A HEA AT e ad e o] W5
A"l A Fo ~dE e obEvh(apoprotein) 2.8 Feinel R4
2 kel (fipoprotein) ©. 7 A FA Elo] Faol dx HElR el A o] Fat
A w3, ] Aukabe. 3 orrielyl Adkr[o] o] HakAl FlTh(l 4 ohst
Bl Fhof 3k Wi E-H] = 20010

WAL & steroid?] thE Al A 26 E(cholerosteroll & & F ol A

ATkl (ioprptein) el olal FEo]l uks H 2 HF A A

,x.ﬁ

BoA e e

(54
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ol st glat® E o Ao] oAy Eajel oo hdt W AT} FEfro
gkek o] 7] dstZA}ol 2)8lH lipoprotein cholerosterol 1&SF, &4, 5

i skA =l 7 8} E(atherosclerosis) R #4dE v Z g (coronary  artery
diease : CAD)®] ol = gtal b gl 531, 1997).

A Zgie A7) dEstd Nacl(H] g 1.063) delA A4

I
Ol

=it i
ez yre ZIRE] zd 2 §v) % #chylomicron), & A 8]F A ¢h ¥ (very
low-density lipoprotein : VLDL), AHl=2tH¥{Jow density lipoprotein :
I.DL), al¥] &2 -2(high density lipoprotein 2 @ HDL2) 2 28] 5 ¢yl
3(high density lipoprotein 3 @ HDL3)2. 2 Halfchd A &ut o] 2hf 3}
Ul w81 2k, 2001).

HDLS AWe FdodE £4& vz 715s 7hA2 27 diel =
Wl Aok A ste] o lxh, FFelsEHlE AA v FElAeta FErh
HDLS -t v]& ute} HDL29 HDL3® ¥ 7=, LDLE 7hellM th&
AAE R Fel~d 28 543 A Y HDLe S 2dss gadtes &
Mabvl olah o= uvpal eubghoh ojebo] FER Aol HHF fE
HDLS Z7hA17)% kvl §91& HDLS 74 Ao A5 9] 591, 1997)

LDLS 7hell A opiE 2l 9ls e ~d &2 S5kt HDLE of g
= ouha] Sy g ES g e R Walshv] f)stel ohAl @nteb, Hef
e~ 2o i} LDL2) o9& uwhe o] dhshasia Zel e Ee] HDL
of el FAs: Aol miE sy, Tyl LDL# A% =2l HDL:>
sk gle o o) = Abwbe] glup LFF LDL-S A WS A FubA]Y
oEbEw Al gle] gl oy o], 52 VLDLe thAbFe w
A dF LA Ee o 739 ARE xehsban loh(shal 2, 20000

Ao S 500~800mgel FelzulES SAEAM A olFelA
300~400mg e F5 Fuba b Zeu @F Sl aEHEe] o 60%5

gl A Ak obulioabe] Ba Abg = F R ofdE AEe] diabz



o b e old Wi spiHoleld &EE FW Abgel FEE TR
st xdo] A apolel gE S ATHFERA, 1994).

Castelli(1989)& 3 HDLA ¢} s guashel & Aqvjd ¥l
gty b e, LDLe] ®uae HDLo| oy gz se =&,

LDLol 100mg/dl o8& strigle HDLo| 25mg/dl o] shels whidg = d g

o

o] eol& =t wohba sho] HDL #Hst7h 2dl4HE ¥ LDLY S7HR0
e W 2 gyolar ALt s, 1992)

T Gordon®l 491(1989)& HDLo| Img/dl S7tgeol mhel #hife = 2 3o

| -
AH i 232 Ak, ddsdion A AYRE 4-5% FoIT
i ek 282 Wood®] 3211989 wF A Al & Fol ¢fske] HDLo

Z7b wreka S

Gus 8z Al L A 2osdze oA g# A ANBE

= jInS

o) shutat ¥ @l Aet W @E el HEAe] Ad P A Fe e Ee v

el FarE Ao gt oled dAehA 4 (cross-sectional studies)

of Bl Avte RBEA AFEol wBE BAET v 2 o,

=

AR Ao dYe Y 4 Ay dee Aaw FAsHE sris

=

g Anwe Qeol wep REsle, wee @ Q@@ 4

T

7} =

s
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L g AgduwEe] 24 (-5 7], 1988)
. = oy FAA AxAd FHZzHE
- (g/dl) (%) (%) (%) (%)
Chylomicron 092 0.96 1.7 96 0.8 1.7
VLDL-C 095 1.00 10 60 18 15
LDL C 1.00 -1.06 25 10 22 45
HDL C 1.06-1.21 50 3 30 18
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Boodpe] e 200241 39 A FabAd] DRl HETOR

dee W fd 2Aas @ ol o 59U #a = Eoryst e

of A, 2AnA ¢ nAY, Aot W AfANEY 5ol
g e Sy % vleh Gl gel Bae) flis BA Fol g ob

A wzu BRA glo] wE nale] 753 A #AsZ 1 diide
MAH B e < 2>9 gron < 3>eh < 4>¢ ACSM' s (Ameri-
can College of Sports Medicine) guidlines®] t+&} 2
Nzo agE 7 $ g e stk Eme olu T HEE Uol

A gaAL, Aol wE 4 ol A9S Aee 129 S Qg

o i it

MEFel gaEfoz: WA 8a HES ddelRev, olx F 95
gotul b 9o, S vkd] 7 3 ofdrh wubEl HEIA9 oo A
sgtol 7al, o] 3el, 3Eskst wokzepwo] ol Futd A7t |

Cwgel gl A5 gaddgst 4 Faddan 8

d ol o Fhwl o] b
[e3}

%‘ /5}‘—1{ 9&1 AX E}.
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FEHAL Ho2T

Ad w71%

1. #4114 ojgk7] #gte] 120mmHg ol 4 & FAA #%7] ¥
200mmHg ©] %

2 FHEel Aldantdd

3. Hald o]

4. A Adbg 2H7] AHE

5. WwET BREgdEd A olad

6. A4 UG

7. A< A3

8 A 4 gl ARG L, A A, HAFF

9 b AGA H

10, £ Fol o8l erabsliz A7t rEA, e s o)

1L )4l 7]
2. 4713k

a0 59 ~ 20014 1249

2) FAMAA 20024 1€~ 20024 1€

AT AE 2002 29~ 20024 29

1 ZHE AN L v &4 0 2002d 3¥ 0 ~ 20026 49
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5) BEA g oAy s 2002 7¥1Y ~ 20021d 9931

= ©

7 2FE A g 22002 109~ 20024 10¥
8) =% 24 220024 119 ~20034 24

R AT NE dEF SAolA Fis £F Ao waE B

glato] 7ol M 8918 M, H RPP, METs® % & 2

ekl 2 A" E(LDL-O)2 58 Yy
4. ZHAN T
fue &% 97 Fol ZuE B A% H4 R AApEe o
oo pro, $E%e gAs HelgR Hab: DR FEFE HAA
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£ 5 20T

-

= 7]7] Lol | A 3] A} $=

Trademuill Maraquette2000 Maraquette(USA) Trademull

Blood Pressure PyMah TRIMLINE(USA) BP check
Olympus Olympus AU4000 Olympus(Japan) &5 A H 5257
POLAR XTrainer POLAR(Filand) HR check

AEROBIKE ,
Ergometer COMBI Cycling
(Japan)
Trademill INTER TRACK Tae Ha(Korea) Running
STOP WATCH  SPORT 1000  Casio co.{Japan) & At54
5. A@aAs 9
D oAgaA 2 A
G2k Slso] M EFE Fhate] €k 4wk RPP, METs, @543 %

Wajol ofW s AT MATAF dobmo) gistel, AT B

T oAa dsh o e Aabsh 2% APe) g Udolur] glshol

ol

TS Al 2EL7] #Heof fEXEl A Y AUt HESE e 9
o T o= e IR

e ndsle], Bl S o] 83 <19 1>2] Naughton protocols
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Adlstdch @A el &£ 18~201T, v 40-60%S F%35t9ch

o5 Ad SER A4S Bshol Ay Aol 8% AWM &

)

s}

T8l AAbE vEelbe HEaA e g s st 59 toleranceE Y

_,)} 3 ——
22 4 2.0
2.0
17,9 w
A
2.0
43 14 ——
= 2 0
% 105 —4—
2.0
-
2.0
3o
1.0 2.0
| ] | | | | |
T I ¥ ] 1 I T
2 1 6 3 10 12 11 16
Time{min}

1% 1. Naughton protocol
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2) AbE HAR

A5 A F=F dolnv] fste] 1247k FEAAHCAA A A

eF 10mlE A2+ AY  AHM(antecubital vein)ollA = &Hste] TC, HDL,

SERE AT Ay #x7 HEF 42 #AAR AFAsziel 19
HAag dydodsts Ed=wE ol£3 Naughton protocols #&3}of,
#7] F8H4 s 10mph, FAAPES 0% Elol A 2o R Fa, e vhHA
HE] £5& 20mphE LA FAEY 35%% Zvhsbe, i oAlbbsg
(THR)E #Ho] Alvr=(HRmax)el 80% HH 2 Agsision $EHe A
AVE 7E chAl oAt 157 Angina, Dvspnea, RPE scale2 Z A5l

dabel At FEAD oo B9e FAstn, FEYE 44 2

& olgale] A% HHmel AurE AR, 27 FEE A7
= chyrh e ARE A4 FeF Rz FEESE @A dA
% 327F Angina, Dvspnea, RPE7F 30148 el WAY #2278 §4
AL, debo]l 250/120mmHgS =3 shAL, HAd=4d STVHe lmmel
ol &l 7kg o] LElLE A Sells PEAF Fee] vEe R Mx &E5s A
ALE Z 2] A AT

_30_



_

s
U

3

Ho

B>l Aot 2ol &

We <H
S ufef 4 2]

-1

iy
|

okl
or
o
=

m

G

il

| =4]
o

] 80%

Ju

15

O L
EUS

] 1 ol A

o]
R

Aol 4l 80%

o s
gl o

= L.
T

=

L, 4~6

l

o]
e

.

0

= 708

| 2, 350

.7 Q
Pl Bd T

60

1
L

ol

o
iz

o

=

i

™1

<
;0"”

ok

Wi
_LO

=
ok

——
o

™=

i

b o AFARE ohxe 6777

=2 10

]

E

U} A

=
=

7191 POLAR XTrainer Plus&

Aah Foli AuEE

No

B

=
flle]

Ot
FLERr)

F 23l A

o] ¥ ¥

il

L

Njo

o
iy

—

of

T
i
¥l
il

ERUBERL e

Angina, Dyspnea, RPE scale

£
i

_31...



=0
i
K]
o
ohJ

i

FAEd g

o
Ein

713

- Max HR®| 50%

S
2%

po
ok

jani
g

o H

1

|

: Max HR®| 60%

N

<L
{Ho
o

o

o]
i
—

: Max HR?9| 70%

T
Ho

Of

n

7
oW

o

K-

: Max HR2| 80%

-
s

NL

10+

tHo

B &

=
\_’:_

i
o)
—l

i
™

Ir
12
—

_32_



4 AP A

2% A %o WE AR wED dolr] fshe] 677 FA A £3F
g omhr 5 o124ckel FEGAE QgAel o L0mlE ded g el

HA PAeh BRaA Adstdth $ERe BAE A @ake 5U

% ggel sk vw Mg,

6. 5 A ¢

S AN Ayle]l mE AR e SPSS{version

10.) program< o] &38ko], Z+ &4 wele Hux xoAxAE Fehal &
oM Fo) abelF grobn ] ¢latel MR LYWW F Wilcoxon H-EES]
HAL AxAsd o FelFEs pd b2 dAFskAt
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A A

T o DY RN HEFor ek du @A B

v
4

s 1299 HBF BA4S WAOT 670 FAE FES YA W @

$Hel P42 dalstel HRmaxel 80% #9lulelq daiade] weg o

% % F 1-6774 HRmaxel 50~80% W& HAZoR 259 2E

2 Z7bA7lEA 6] faE 2FS UA® F 2% A3 5o dsl,

gubs RPP, METs 3 @340 5 wshe nastel fibs 5ol
e

HEF SAe] nNE GBS dAs] B oAdE et 2k

1. BP

E

3}

BPe] W3li= <x 7>, <719 2> <719 3>eA] BT ovpel o] &Ea
o] %7 e 154.85:2.19mmHgl A4 %% 140.69+7.96mmHg & &
l4.16mmHg #ZAsgen, EAz oz w FoaApd 05) 2489

%A gy "k 90.23:4.27mmHeol A 5% 90.79:2.19mmHg =

2 Aol gllon SA AR {23 p< 05 o7t gt
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Al Aebee 2%d 692548 10bpmoll A FEFF T1.25+11.73bpm e ®
2.0bpm 7t out, SASH e g FoF Aol (p< 05)7F S8l

S8bpmell A 65-72] Fiba 2E5F 117

Mo

+16.0
0£15.59bpm= 19.50bpm #HAstRon, gAHC 2% F2lstA(p< 05

g} ¥ S | £ T p—value
Qb Al AlmEEE 69.2518.10 71.25+11.73 0.345
oy AeErsg 137.00£16.08 117.50+15.59 0.000 =*
*p< 05
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RHR{opm).
80

75
70
65
60
55
50

MHR(bpm)
140

1335
130
125
120

115
110
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3. RPP W3

d2e) da RTSs HPHOL 24 £ 9 ALY RPP(rate

Hi=upo} o]l FEREl FAMY obHA] 57 845317459004 S EXE
88.10+9.452 357 Z7st L, 1okl M= &5 A 12503+156704 £%
9 1009147232 2502 A9, 2o &5 A 159.48+34.139) A]

Ald  FEF 1345022132 3470 TS, 4gAAME $EA

_ﬁ
Fach
=

n
e
=
2
Z
-t
iyl

Jo

187.78+37.37°0h 1 &5 151.78+1790% 36.00 7H43

n
Pl
o

00.88+34.30° M &5 3% 1627620665 47.12 743k 1, 65 A of A
A

wake] oA E Asst i wE G FAYLL felaA a5

=
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A F54 +5 5 p—value
o7 A 84.53+7.45 88.10£9 45 001 =
1A 125.93=15.67 100.91+£7.23 178
2THA| 159.48+34.13 126.85+17.90 000 =
3¢k 169.20+33.45 134.50+£22.13 000 =
4%HA] 187.78+37.37 151.78+17.90 001 =*
5THA) 209.88+34.30 162.76+£20.66 003 =
65 233.10+£34.60 175.45+24.37 001 =
7eHA 236.78+14.57 1R3.87+23.06 000 =
3] &-7] 159.75+26.10 112.00:18.44 002 =

*p< (D
250¢
2007
150
1001
50
0
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4. METs 93}

METst &840 & sulouxie)] 2 oo $2shi=t3 vhebls A
G obAl Assu#E IMETs® ohil oS 187l W% lkgw

3mlel A4 E AMEhe A5 YERATH(IMETs=3.5ml/kg/min)

Mo

of
|

-
ol

o

e

APAF UERG METsel ®8li=<3t 10>, <718 7>0A] 2=
aRel Zho] &5 3220434590 A R F$ 359340972 373METs %75

ow FAMNeRRE FelaA(p< .05 F7FstAvh

&= A | +E¥ p-value
METs 32.20+£3.45 30.93+097 0.009 =
= < 05
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Z2Z A Z(TC)e WalE <8 11>, <7138 8>oA] wi= nfe} o] &
T A 216.00+45.70mg/dlol M 5 3 22425:1955mg/dl 7 825mg/dlE ¢kt
F7hstd oy, FAASZE foldh aol(p< 059)7F §ATH

F 1L &F A F FHYAHES(TC ¥}

(eh2] © mg/dl)

8= T TES p-value
ZE2Y 2~ E(TCY  216.00+45.70 224.25+19.55 0.695
* n<.05
TC(img/dl)
230

225
220
215
210
205
200 =
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Lz

O

b= <@ 12>, <1 9o A R upsg) o] &

FAAWTGY
152.25+17.90mg/dloll A 65F7+e] &% 160.50+65.63meg/dl 2= 8.25mg/d!
Z7std oy EAqM o g Fo3k Zol(p< 057 AU
Fo1208% 45 2AAYTE Wt

(F9] @ mg/dl)
g} & | 55 p-value
A AT 152.25+17.90 160.50+65.63 1.000

* p<.05

e A - F TG

]

A=

- 42 -



7. HDL-C

HDL-C2] Hsh:=

46.75+5.13mg/dlol| A

A 3}

=

L
7lo =

<H 13>, <™ 10»olA Hi= vpel 7o)

5% 50.00+8.12mg/dlZ 3.25mg/dl F7tstl o,

r

o]
e

FAdoRE FolstAp< 05) F7F &S

A% HDL-C W3}

(el - mg/dD

=% p-value

s

50.00<8.12 0.048 =

HDL-C{mg/dl)

60
55
50
45
40
35
30

-

-

4
e

s
7

-

e

el

- ¥ HDL-CH 3}
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8. LDL-C WH3}

LDL-C2l Wale= <E 14>, <28 1l>elAM Hi= ulel ko] $-% A
144.75+36.30mg/dlel M F5 % 139.00£14.97mg/dIZ 5.75mg/dl %

L, Ao g &%k 2ol (p< .05)7F g1

# 14 &% A3 LDL-C H3}

(2F$] @ mg/dD
B2 54 *EF p-value
75=36.30 139.00+14.97 0.477
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Abghel AAlE SR Al dAe v s Hoz v 17 9
M dolegol Aol st ol el Auer gkl f7 o
T e il L Y = RS [ H"ﬂ% ?‘—‘}

olobstth. % Wetolgh w48 m=i- ool Hykwa Fi gl
o

eb W AThE S, 1997)

Bk Jheinteh zbolzk olv] wiEe Wekel Pt wl Ak Abole] 47
4 )R Tk Rz ek RwHer A RAY) FWHOH de
AEel ubel Foda wlgare FEshn ek, 1997, AARAT

off = %7 #eteo] 140mmHg, ©]¢h/] @ el 90mmHg o4y w2 ol

Ao R nEAo L AHoste o Guidelines 1992), 19974 ) -2 A 6
b ogbe ardE]b wek #ob 2 Z 593 (Joint National Comittee)ol] A =
a7 "ebuk o) gky] &Ebe] zhzb 120mmHg ©1 %, 80mmHg 7 ythel of 2

FHA 120~130mmHg 79, 30~8mmHg #]9re! W& 44 130~ 139mm
Hg, 85~-89mmHg Ydw& =& o s s, +27 €< 140mHg,
of2k7] &<t PmmHgSE 71+ 2 L o]4S [OmmHg® 2 HAd wet 3
A2l mEjto s &feteivhel =4, 1999).

SElvtel gl oF 10~15%H 7t ndE Fzel dow 34 wla g

thol A 3F, 1992). T8 40th o 58 Mawm el =3 A8y 103
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HESOAFE 5 ool 24389 Fad ey #le] g o}
LEh diitel & g vhjof &)

Motoyama®] 591(1998)5= 971 Y FoF A %o ZAra f44 259 13
of 30%-1t, 15 3~63] Al Az Fu A& F ooF 3
7l detel A HAvtn Wik up Qo ZrEjuh defde) 5%1(1999) S
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she thg el el RPPE A&k o2l @ RPP: 4utexs37) @
WIDe 2 AEu, o)t itk S5 ZAske] AEE BEHT Aok

A A Ade] 1994 4 E, DAIE, ol AR, |kl 7l 2000).
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S 236.78114.5700 4, &5 1838742356, 3l =Hvtel v *5 159

754261090 A, &3 11200218443 19HAS 428 w5 chAlol M #9f

_48_



&0 o)gdlH TorM FE oz AlFEM(Holloszy, 1967
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Z NARA 6577 Faba FoE AL o §F Fabs e £ E
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