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=3 =, Kerry et al. (2001)2 5 AAFFo] HEolAY AATESL] ¥
A7 AE deE BY FF 132mg/dayS FHS 27 LDL- S8 ZHEY
93 #AZS YeEbdth Takatsuka et al. (2000)& #H73 A Ao A 400ml2)

e 21E3 e AR 23 @4 F Fd&HEC] 1lmg/dl sk

[>

<

=

LDL- S 2SS 17ng/dlo] Zastdttn Buslgon], oliZgne 77
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(1) col&ZEtE(Isoflavone): ©|AhFetEL o ZEE¥
A

=274

) °l27]d(Arginine): FFFHoZ Azre] S % Hpoluibol
™, ME 4stdLio] AR 98-S gtk

() FZd 2HE(Total cholesterol: TC): =242 AHFHSAY AxEol A

E 2NYEAE i3 AARA, AHBoE 2R AFA oH F

uﬂﬁg].._— Jo 7= olo] Hu,

@ 3Ex= AFY  ZY2HE(High density lipoprotein cholesterol:
HDL-C): HDL- S¥&H &2 3% 99 FHZEHES AAs= A
2 deld lon, HDLE XZA9] FY &S to = &ukste] A
IE widste ¥ B ¥

G) AE= A ZFH2EHE(Low density lipoprotein  cholesterol:



LDL-C): €% Zd=H=
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6) FTBA(Triglyceride: TG): A EH o=HZ7 AP ez A
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(12) 3iFg}a A (antioxidant enzyme: SOD): oA Al 3y S AALH
oxygen free radical¥t ¥r-g-/d AFA3FHE(ROS)S| 4bebz &4 A7 s}
Ad F3A717] el QAlGA A HE= A4E EITh

(11) A dH4EebE(lipid peroxide: MDA): A+ Wiell peroxide A= 2t
= AA9 FHoE AA A, 53 Axues s s =E%

A 4ko]l g akas ol vES-Ad 418} 8}etE(reactive oxygen species: ROS)

of olsir AdE= s T
(13) A4 7] (Cardiorespiratory function): & Ao X= Ao #5587
g9 Ius Uille s8o2 HuadHAE - Ad v, FAaa
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AEA dzERZA F /P gEAd ERL oaEHEcR 32 T 2
S RO Zﬂﬂ]iﬂ]?l(genistein), tho] =4

2l(daidzein), =2 A8 (glycitein) @} o F-&(equol) 5 o2 FAE O] lom, v
28 A go|=A90e AT =S 17-H el 2 E g ] & (17B-Estradiol) @ A}

& 25 7HAI o] AA HellA olaFeEY FH Ad¥s "@dste o=

A ATH(Tsourounis, 2001).
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Fig. 1 Structures of soy isoflavones in comparison to estradiol.
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of Eoj7td Ag HIZAF HHo] xPe] Hed, F59
2 7t = @5 A4 (hepatic phase II enzyme : UDP-glucuronosy
ltransferases and sulfotransferases)ol] &3l =FF&4ko|y A4k Aggitt. o]
Y&t o]AFTEY AFAle AZEEANAH dAs Tl ZF Ao o]FEHL
AN gE5ES T3 WEdt 9FeE WEHo Fo=m EHldE olAEdEe
Al A Brelg]ofel] 9JsA] olF-g, 4-o| 33| = (p-ethylphenol )52 22 54
A A E XS E7]E ghof(Tikkamen & Adlercreutz, 2000).

ol aZetios ‘FEIANEY o|aZTE H ol EY olaETY F
TH7F Aok BE diFolaZtEe T AR} WA EZA EAsE =1
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2. ot271d9] 39

olZ 7112 1886 Schulze®} Steigerol]l &Jall Fo] #rox E&sule] arginine
oz} WWEHIAAL, a-ofrl=gtE R AV ofpixgtoz  FEhA 2

CoeH1402N4, A28 174.2daltono| ™, @i d AR o 2 ZA) 5t Qi)
@)

H,N—— CH—C——OH

C——NH

NH,

Fig 2. Arginine chemical formula

ol=2 7] FolY®l(guanidine) 7] o] wjiol] FA7IAHS HEl=HEH, A W
o] UAEEZE  22YHE (ornithine)-& o] FAHEOZA  AEEY
(citrulline) ¥}  o}~TpZ EHaspartic  acid)SZHE  AYAAEHIL  of27|Uo}A|
(arginase)2] 2§ <95 249 c2ydloz RadAn. wtr dF dEYo}

g 922 WHsE W B2 B3 gEUel BF, 175 Foldl Fs



™ (Cooke et al., 1992, Creage et al., 1992), LDL- S ZHE 4tst 2 A4
32 Asish= ARt ofyzl, 2IAIEHE 5ol (superoxide anions)¥ I3}
T2 (hydrogen peroxide)E AASI=H Ews Fv ASE dHA JAH(Pufahl

et al., 1995).
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aFHEE YT Yt AF AEOR 4ol AAoE 44T

AQ) ol 2EO|ET fAE FEE 2 Ut HEH 4BY FZEO

bu

2
A Y 2=H] A (genistein), Tho] =AR](daidzein), 1831 =& A H %) (glycutein) 52
T4 = o] 21tkSetchell, 1998; Chen & Anderson., 2002).
2T A2ERAN FARE 729 BAE THAE A dRERA
o=z Ad@A 8-S /NdstAY LDL- S &HEo tg d4kst 283 2e
B WSS 7R e Ao R dEA Sth
Anderson et al. (2003)¢] dTtoll &3t 25~50mge] tF S EAS HAFHSAS

a
A% F FY2HE 5+ 023mmol/ ¢, LDL- ZF#2HE $5E 0.45mmol/

¢ FAE¥H e, HDL- ZH2HE s Assison, 37197 olAZsE
132mgo] -2 ulF 9HES uld HFHS HAE & g AY olaZEE

Al AE22E HAFH3 AAERY 5 FZY2HEY LDL- FH2HE &
83 AAFFo] AAolAY AAGTo]
3t A3 LDL- Z#|2HE9

B E gE ATt ok

R

E7F @Al Kerry et al. (2001)2
737] 9A4e oz 93U Fet 132mg/day S &
Frolg s UEETh HE & A4S s
ZeE o] 65mg/dayd 132mg/day A3 Al tiETFol vlE| 65mg/day T
7oA d% LDL- Z# 28 =3 LDL/HDL- Zd 28 vl &o] 7
A3t e, 132mg/day®] LDL- F#&HEo] 7P @A UEWTHHsu et al,
olaZEtES HAE T AER o} F2 Ao FAEAAE st
O ®317F 31t} Takatsuka et al. (2000)2 #H7d A oA 400me] F&
NEZE vid HHS Ay, 83 F FeE2HE0] 11mg/dl #4A3%93 LDL- &

o

e
1=
i)
E.h
j)i

d2~EHE-S 17mg/ deo] Fra3tdthal Bkl Wong et al. (1998)2 i1 &

sEE 52T B4 2Y2UE FEe] FHEOSM)E AOR 571t 242
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22k g gde AFHS Ay, 8% - 59 #Aglel F OF EF

g5 Ado fofst =

LDL/HDL- S#&HE BlE HAAFHGL Histe 11 FH2HE FEiv

ollg}t 4 Y 2EHE F5o AT ZFH2HE A 897 AT
o]AZeHES LDL -SHZHE 4H8E JAst AT 4HshH

gk oA a3 W ool ikEa s

2000).

Wei et al. (1995)2 human leukemin cellHL-60 cell)®} ] I]5-A) 3ol A
xanthine/xanthine oxidase®] 2J3] WAsl= FAANAE AASI=E A=ES =H
& A%, olaBehie] AUZHS BN BHS A9 s o
del=Ade 80%3E AAHE Teta mustdor, FHeA 30YEt
250ppme] AUZ=EQlS T F uRe} A&
&, BRI AUl =ERD 5 SOD, GPx9] &4do] frolatAl Eobn L,
2o A= CATE /0] FstAl Fobd Ae=® Hi 33l

T3 HE S0 FHA7] e ooz 1257 o]AZEE 100mg,

~

150mg, 200mg <= AT 23, 200mgHHAT 1Fe T FAstHo] Fof5
EoPAT AL Hastth ey o et o]aIEEel kst gl uig vA
UsE obA 23] tisA] @ow, olasehde] dakstarte] uigh d353

Qo] mulg Aot
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I

T—
-—
) .

4. ol27|do] @FA A A EaLE B FHA FX

b, o

Aol B3]

w2

Aoz LA UTh(Visek, 1986). T8 7| o ZE ©

i)

o
o

w2 ohe} olzs|y

P o)

3
pud

il o] &=t o]¥

9]

A

71 Aoz deA At (Jobgen et al,

N
Njo

2008).

AetEL gAY AFAR ARET LZHLHE Hol2 A}

A171™ (Bode-Boger et al, 1998), 4Fs}d A7} ol=27|d o 2 HE

At Lubec et al. (1997)2 T=H

et mas

3]

U

gelzHge olzrld ¥4

=
[e)

= 9]
Ptk

J

s

&

Bon, 4579 olzsld 43

Ko g ZASFAY B

F %9

Bode-Boger et al. (1998)2 o}Z27]

o0

o
T

iN

tod A4 =]

J]

’d & 2 (nitric oxide synthase: NOS)ol| <]

o mEbA ol=rd HHe Askdad] e STHIA AT

otz71de] 4717 A

KR
T

o 3tk Cheng et al. (2001)

Fem, of=7]d 9]

J]

i AT
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T AFHA F2 oz MeA] Sttt A 11 A5 2782
doz dasilon, Aol tF dde WE Axtel tig 49, F4
dgEe a3, FAA AFa §& L TR st AdHow AY
of 7t SALE B Ao, dddl F7hshe Ae Aoz &9 st

2 979 HdAe 253 AFHHATFEP) 798, olaZEREAA IS0 79,
ot=71d AFAIF(A) 78, claETE+otarld AFAIF(+A) 78, &% IF
(B) 79, olaZeti+ol27|d+8 34 15 (I+A+E) 7802 F29) Ad o

M, A @S] AAE 5L <Table 1>3% 2tk

Table 1. Characteristic of subjects (M*SD)

IF o] (yrs) 417 (cm) A (kg) A A& (%)
P 20.42+1.39 162.05+7.98 52.81+4.96 24.62+4.43
I 20.57+1.71 158.27+9.89 56.95+4.57 25.72+2.05
A 21.28+1.49 164.61+£7.10 62.75+6.08 28.20+4.98
I+A 21.00+1.63 158.00+5.80 57.95+7.53 28.48+4.63
E 20.71+£1.27 164.82+3.66 62.08+7.13 27.15+4.30
I+A+E 20.90+1.48 161.88+6.74 58.08+7.13 26.65+3.72
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2. AFAA

AHAA =

<Fig. 3>} 2t}

TR 3

=8TtE 3

.

o7 FH M

¥

oEx Hd

SORHTHSIE MBIt 420 of3H M

pl

lacebo 1 & , isoflavone &, arginine 1§,
isoflavone+arginine 18, 25 18,
isoflavone+arginine+ 2515

oEFory 2
ol

EeHE2 40mgs OlEZ|LI2 1000mgs 12F
o

Dj2 SIS0 2HM (LM, 03 2t 12M) 43
H

Z=IHE Fodd 2SI HOIE EYoldS
3 =3LS5 EEIYOER 13] 80 T35 M4l

ol £ B2t a0I=T| LY
L= 4 AI) |
o 2™

TEHI| 8 24

PASW 18.0AHS

3
iy

Ho
il
ox

Fig. 3 Design of study
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3. FRA=ET

B A AFRH =% 1= <Table 2>9F Zth

Table 2. Equipments of measurement

B5 2a%(E7) z5gs
A A neoGMTEC(Korea) N, A=
ARG, AAGE,
A % A] -
NA T In-body 4.0(Korea) AR, 15 A 2
B E kAL Quinton(USA) A g 2 &
Polar Polar(Finland) Alekg=

o|&E 22 Isoflavone (from Soy Extract) 400mgs °F27]d-2 1000mgs

2 1273 A7 ok & Aol A8d
AFEEY o227 &gy RS AR 5(2002) HPE 5(2005)9]
H

=2
e
of
—{ru
=2,
N
o
x
to
)
to
-
N
N,
—_
o]
=
X,

o O

9 SRt Heshgon, P4 HEL <Table 3>9 2T},

Table 3. The composition of arginine and isoflavone

Ch= i A=A}
o] A2FTHE(1 capsule) Isoflavone 400mg Nuhealth
oF27]d(1 capsule) Arginine 1000mg Jarrow formulas
21¢F1 capsule) flour 100%
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N

ol
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o

=24 ACSM

¢}

|

Fsach slo]

J]

o] 70%FFo 2 AA

=
[€)

bl
e Edoly

S

& A%

2ol

-

P
T

B3

I8

=)
L

SFAL,

°

Ef=gs ol&

Q2(1RM9] 60~65% 3=} 15~203]

_]

8

_’_EL

B

108
408

10

TEA=
70%HRmax
60%~65%
1RM

i
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<Table 4>%} 2t}
SEH

treadmill
Dsquat

leg press
Bleg extension
@leg curl

(]

i

o

=

@e o

Table 4. Exercise training program

h



B ATE SAl sHAstae] EAE AP AN SHsH o, FAHA =
3 g3 e g3 2o
1) AANZAH =3

RS AARAES Al v wEs 2HE F 7] - AT - AR

(%Fat) - AA] H#=FAF(Body Mass Index)E P U2 H2l(AlJaser, 2006)2]
Inbody 4.0(Biospace, KOREA)< ©]-&3}o] S 3t

2) £ER% A

AT EYEdS o] &3 3R HALE HAAEIAT FHIE R
a3 2 A3 Eg =o)X 20mphZE 387 272 Stk

HAfrArA 58S SH37] 98 HAdesHst HHeE EF Y-S 1.7mph
AAE 10%2 A&ste, v 33vlt £% 0.8mph, AR 2%E S7HA 7]+
Bruce protocols ©|-&3t3th 5 F Aldtre 8AATH A 3E7] 5
o] w7tA] 30% +ALoE AUk =47 (Polar, Finland)S ©]&3te] =433
ot 52 FJFAUE all-out A AEHEPeH, TF £8A wHele
Metabolic Cart(QMC, USA)A}s 7t i A1 & o] &3l =314t

A7 AW HukagdAT, A Adg, PR 9HE g3t
At

i
2
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3 8§94 24
1) g2+

O FZ38| 2" E(Total Cholesterol, TC)

F Fd=HE A4S e 2AE A9 Sodium cholate, 4-Amino anti
pyrine, Phenol, Peroxidase, Oxidase-C, Esterase-C, Phosphate Buffers)< ©]-&-3}
At} 1.0m2 Bank, Standard, Unknow, ControlS- 1042 22
b Aska Y. 183l 3 500nmol A S/ Blankshe] 7}

g ol-&3Hth

N ol
11t
ro
2
>
—_
(0]
>

@ 1Ex AddW F# 2HE (High-Density Lipoprotein Cholesterol, HDL-C)
HDL- S 2HEE 574317] 9138141 0.5mlell Heparine-Mncl2 &3} 50405 7}
3kl MixerZ 33 & A2oA 10123 WAt 19 o5 4000rpm o= 30
gato] G FHsaL, o] G g e® HDL-CE SAHS A =
Al eF2Heparin (4000unit/m¢), Mncl2(2mol), EDTA(2Na), Oxidase-C,

Al
L=

b

Esterase-C5©] t}.

s

ME
o
Mo
ofr

ol
o

o

>
ri

@AYUE Aot Z# 2~H|E (Low Density Lipoprotein Cholesterol, LDL-C)
LDL- S 28%e 0 F40] o8] 4559 ChFriedwald et al, 1972)
LDL-C=TC-(HDL-C - TG/5)

@ 4 A % (Triglycerides, TG)
FTAAYE 54357 A381A tubed] EF 2mlE Y3l Ethanol KOH 0.5mlE
A7k 3 vplE 23 48 oS 60ColA 3087 incubatedtTh 1] 3l tube

o] 1.0mte] Mgsod &HE& 7hetal 2 A2 v d4d E4sdieh 29 g+

°

Zyzvo]l AN 05mlES Buffer 2.5m¢, NADH-ATP-PEPL<} 0.1m¢, LDH-PK &
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03 Aol WAsAY. /TS blackZ

ofr
L
£
ﬂ
o
w
=
|
=2
X
&N
N
lo
E]ol'
el
Moo
i
AN
2
ofr
L
8
)

) Fstas
D Superoxide Dismutase (SOD)

2F10u) e B FA9 et E9stal EF
=3o] AeEdE A= TS CRI000EE S ©]&-3fo
(@ Malondialdehyde (MDA)

27200 °] FH} Radical?t WHE-3te A<

A
A5l R Ao 52 CR3000EDS o] &3] BAHT)
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f
o
A
N
L
i)

EEAED)E WEHAT, 7 15 AFAR] B FoR

B FAE gotrr] S8 vHESA A4 (Repeated Measure

>,
)
o,
i)
g
=

of ANOVA)S A8t AFS7 S (post-hoc) B © & = Bonferroni7|'H-& %8

sea, BE BAH FoFEL p<052 AHSH
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V. a3+43

1. FA4
D AA A-F 25739 F Z# 26 E(Total Cholesterol, TC)2]  }©]

200 gL e AFPATFP), olaTahE HATIFQ, ok=2su
HATFQ), olhBeirolzr|d EFHALE(+A), BESEE), olaFehis
2R G EHAE)S] A - Fo| FIA2EE Aolsh ERI] F2e

H & x}o]= <Table 5>, <Fig. 4~9>3} T}

Table 5. The change TC according to administration condition (M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M+SD
P 154.00+7.528 154.14+£12.226 156.57+9.519 494
a b . i a>b,c
I 156.29+12.406° 153.00+12.302° 148.00+11.045 44.376 b>
C
a b . - a>b,c
A 160.71+5.345" 156.29+4.923° 151.43+£5.159 104.538 b>
C

I+A 160.00+10.149° 155.43+8.541° 152.43+9.484° 4128

E 160.57+6.729°  155.57+5.827° 152.86+6.793° 10.132" a>c
A b . ik a>b,c
[+A+E 154.57+7.700° 146.57+9.108° 138.43+10.470 40.268 >
C

*p<.05,p<.01,***p<.001, a= pre, b= 6weeks, c= 12weeks
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AFHFHTEFS A A 15400 + 7.52mg/deolA 673 YF A3 F 15414 +
12.22mg/ de, 1257 9943 3 15657 + 951mg/dE UERGOoH, §2]3F 2ol

godth a8y olAZTE HFHIEFS AF A 15629 + 1240mg/ Aol A 6573t
o] AZ T MFH I 15300 = 12.30mg/dl, 12F7F o|AZeE A3 T 148.00 +
11.04mg/ 0= "% F83 AFo]E UEATHp<.001). ol27dHHIFS 48 A

160.71 + 5.34mg/ oA 657+ ol271d AFH F 156.29 + 492mg/dl, 1253t o} =
719 AH F 15143 + 515mg/d0E W) F& g 2olE HEFATH(p<.001).

TS o]AZEtE+ol2r|dAFHIFE AY A 160.00 + 10.14mg/ diolA 6F3F
|A2Z et E+ol=2 7| 43 & 15543 + 854mg/ dl, 1257 o|AZeE+ol=7|d
AF F 15243 + 948mg/ dLE Fg zolE YETHp<.05). B35 1E
A% A 16057 + 6.72mg/ dloN A 6577 B-e-F 3 15557 + 5.827mg/dl, 1253F
BHee® 5 15286 + 6.79mg/ dME w]$ 3 xpo]S YJEFITHp<01). o]4
g +ol2 7| A+EFEFIFS A A 15457 + 7.70mg/ Aol A 673t o] AZ
Brola /ddH 9t B35 F 14657 + 9.10mg/dl, 1253t o] AZe}E+ol=27)

HAFe B335 F 13843 = 1047mg/dlE vi$ <3k ol et

hul

O

flo

it

(p<.001).
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mg/db ma/d

168 - 180 4 wkk
[ *k ik 1
164 — I |1
180
160
136 |
150
152 4
i 140 |
144 4 130 A :
Pre Bweeks 12weeks Pre Bweeks 12weeks
Fig. 4 Change of placebo Fig. 5 Change of isoflavone administration
administration on TC. on TC.
ma/d g /di
kkk
16di | ik dekke | 16di
i
160 160 -
136 | 156
N l N l
148 ~ 148
Pre Bweeks 12weeks Pre Bweeks 12weeks
Fig. 6 Change of arginine administration Fig. 7 Change of isoflavone & arginine
on TC. simultaneous administration on TC.
170 . L
1 170 i
kkk !
165 4 i 1
160
160
150
155
140
N i N
145 . 120 4
Pre Gweeks 12weeks Pre Bweeks 12weeks
Fig. 8 Change of Combined Exercise on Fig. 9 Change of Isoflavone & Arginine
TC Simultaneous Administration and Combined

Exercise on TC
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Table 6. The result of Repeated Measures ANOVA on TC

Source SS daf MS p
Group 1523.333 5 304.667 1.422
Error 7715.714 36 214.325
Time 1260.333 2 630.167 47.080"
Groupx Time 644.619 10 64.462 4816~
Error 963.714 72 13.385
o< 001

<Table 6> <Fig. 10>°4 X = n}<}

N

Yol FEUsEB BE WEZY B4
B4 A%s AWNY, 2% A9 Bols §o AolS JEhA BRAT,
FEI 53 A BelE S P FolS LhehATHF=47.080, p<.001). &

@ Aed ZHAH FEAEE WS foF AoE UEhdThF=4816,

150 -

140 -

130 T

p I A I+A E [+A+E

Fig. 10 The difference of TC by administration condition
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2) AF A - ¥ 1579 HDL- &3 2H & (High-Density Lipoprotein
Cholesterol, HDL-C) ¢] X}o]

20t Aol SIFHALEFDP), olAFTE HALE(D, k=Y HF1F
(A), o)aZgE+ol=27d EFAFHIE(+A), BFF(E), olhZetE+ol2rd
+83 L F([+A+E)e] A - F9] HDL- Zd2=8E Aol9} I257+e] HDL- Z4d
HE x}o]E <Table 7>, <Fig. 11~16>3 2T},

[>

Table 7. The change HDL-C according to administration condition (M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M+SD
P 54.43+3.690 53.29+4.855 52.86+4.670 565
a b B ik a<b,c
I 46.71+4.645" 51.86+6.012° 57.43+5.533 44.667 be
C
a b B . a<b,c
A 49.86+4.914" 54.14+4.220° 56.86+3.579 22.935 be
C
a b B - a<b,c
I+A 48.71+3.817° 55.29+2.289° 59.71+1.799 60.578 be
C
a b B - a<b,c
E 50.43+4.995" 54.00+5.228° 57.43+3.823 28.739 be
C
a b B - a<b,c
[+A+E  47.29+4.608" 55.00£5.831° 62.00+5.132 61.809 be
C

***p<.001, a= pre, b= 6weeks, c= 12weeks

N
-+

AFHHATEFS 2 A 5443 + 3.69mg/diol A 6577 e HFH F 5329
4.85mg/ dl, 1257 Y3 F 5286 + 4.67mg/UE o3 zlolE QST o
ojAZEE HHAOFS Y 4671 + 3.64mg/dfao1w 677 olaZEE A A

T

—i [

51.86 * 6.01mg/dl, 1257t o] AZ et H3F F 5743 + 553mg/dLE ") § F23
ZFol & YEFFTHp<.001). ol27|UAAH IS A4Y A 4986 + 491mg/dfaoﬂ A 63
b otErd AFH F 5414 + 422mg/dl, 1257 o271 A3 ¥ 5686 + 3.57
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mg/ W02 vl frolgk xolE Hole o R UEhTHp<.001).

Tt olaFgE+ol2 A IFTS AF A 4871 + 38lmg/dlel A 6573t
ol AZetE+ol27d HFH F 5400 + 522mg/dl, 12F7F o)A ZetE+ol=7d
AH F 5971 + 1.79mg/dbE wi-¢- o3k 2po]E UE i thp<.001). HoEE1
2 A3 A 5043 + 4.9mg/deo A 677 F F 54.00 + 5.22mg/dl, 1257F

2719439 B35 ¥ 55.00 + 5.83mg/dl, 1273t o]AhZEHE+ol2 U4 A

o} B85 5 6200 + 513mg/d0E - F3 2ol S EFH THp<.001).
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ng//dé i/ dé
kkk

60 - 75 - [ = =
1
- |
57 1
45 -
54
30 1
5149
15 1
48 0
Pre Gweeks 12weeks Pre Gweeks 12weeks
Fig. 11 Change of placebo administration Fig. 12 Change of isoflavone administration
on HDL-C on HDL-C
ng/ dé ng;/ dé
ek kkk
737 75 7
I 1 ‘ ke IT3 |
ok deke
I ! | !
60 60
45 - 45
30 1 30 4
15 1 15 4
0 0+ T T
Pre Gweeks 12weeks Pre Bweeks 12weeks

Fig. 13 Change of arginine administration Fig. 14 Change of isoflavone & arginine

on HDL-C simultaneous administration on HDL-C
ng/dé ng/ dd s
kkk
737 75 - ‘ 24 ik
| '3 kk 1
€0 60 -
45 45
30 30 4
15 1 15 1
0 0
Pre Gweeks 12weeks Pre Gweeks 12weeks

Fig. 15 Change of Combined Exercise on  Fig. 16 Change of Isoflavone & Arginine
HDL-C Simultaneous Administration and Combined
Exercise on HDL-C
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Table 8. The result of Repeated Measures ANOVA on HDL-C

Source SS df MS F p
Group 102.262 5 20.452 389 853
Error 1892.095 36 52.558
Time 1394.714 2 697.357 143.613" .001
Groupx Time  549.667 10 54.967 113207 .001
Error 349.619 72 4.856
*ip<, 001
<Table 8>, <Fig. 17>0|4 X = n}¢} o] HDL- F# LHE] g &4
RS AyE AR, a3 Jd e #5938 z2olE JERA &Sk

60 -

40 -

20

P

I

A

[+A

E

[+A+E

Fig. 17 The difference of HDL-C by administration condition

30 -



3) AH A - ¥ 1§39 LDL- S 4 2HE (Low Density Lipoprotein
Cholesterol, LDL-C) ¢] X}9]

20t A el AFHAIEFP), olaEThE AFAF(D, ok=rId AHFHIF
(A), ol&aFetE+ot27)d EJHATF(1+A), H3HE5(E), olaZetE+ol27]d
+E5 T F((+A+E)S] A - 39 LDL- ¥ 2HE AHol9t 15719 LDL- Zd &
Bl2 x}o]i= <Table 9>,<Fig. 18~23>3} 2t}

Table 9. The change LDL-C according to administration condition (M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M+SD
P 96.14+11.99 94.86+13.65 100.00+11.56 1.557
I 95.14+2.85"  88.14+3.23"  84.00+5.03° 163237 a>b,c
A 103.43+9.69° 98.71+9.62°  91.14+8.89° 22276 a>b,c
a b . - a>b,c
I+A 102.71+£7.99° 98.14+8.43 90.57+8.14 51.997 b>
C
E 101.00+10.00° 93.43+7.23°  90.71+6.21° 22619 a>b,c
a b ek a>b,c
I+A+E 99.43+9.14 93.29+7.11 84.71+6.07° 25.775 b>
C

***p<.001, a= pre, b= 6weeks, c= 12weeks

AFHHATIEFS A A 9614 + 11.9mg/deolA 657 91oF 43 F 94
13.65mg/de, 12573F $19F4d3 % 100.00 + 11.56mg/de= Froek ztol= glATh
aYu olAZEHE AAIFS AF A 9514 + 285mg/deellA 673 o]aEet

86 *

II
o

88.14 + 3.23mg/dl, 1277t o]&F e A3 ¥ 84.00 + 5.03mg/dl=E
- folgk ztolE YEFITHp<.001). ot27]d 5

AHADEFS A3 A 10343 +
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9.69mg/ deoll Al 653+ of=7]d A3 F 9871 + 9.62mg/dl, 12573 ol=27]d A
# 9114 + 8.89mg/ L= Hi- oI ZfolE YERATHp<001). BT o]
o2 7|JHFHIES A3 A 10271 £ 7.9mg/dlel A 6577 o] AZepE+ol=

71d AF $F 9814 + 843mg/dl, 12573 o]AaZEgE+ol27]d A3 F 9057 +
2

F2F B3eE F 9071 + 621mg/ dUE W% F-213F 2o]2 YR tHp<.001). ©]
2ZFE+ 27 I+ BT IFS A A 9943 £ 9.14mg/ Al A 6F3F oA
Hirolzr7|d e B % F 9329 + 711mg/dl, 1253t o] AZgHE+o}

2719439 &% & 8471 = 6.07mg/UE "¢ Fo3 zo]E JERATH
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mg/dt Kk

g/ df

120 4 Sl

110 A % 1
90

100 4
85 -

%0 -
80 -

80 + 75

Gueeks 12weeks Gweeks 12weeks
Fig. 18. Change of placebo Fig. 19. Change of isoflavone
administration on LDL-C administration on LDL-C
*k kkk
ng/ I ng/dé T ]
I k& kik

120 - 120 -

100 4 100 4

80 4 80

60 - 60 -

40 40 +

20 4 20

0 ‘ 0
Bweeks 12weeks Gweeks 12weeks

Fig. 20 Change of arginine administration Fig. 21 Change of isoflavone & arginine

on LDL-C simultaneous administration on LDL-C.

g/ dd - g/ dd ok

120 4 g 120 4 ; & :

100 4 100 4

80 80

60 60

40 4 40

20 A 20 A

0 0 T
Gweeks 12weeks Gweeks 12weeks

Fig. 22 Change of Combined Exercise on  Fig. 23 Change of Isoflavone & Arginine
LDL-C Simultaneous Administration and Combined
Exercise on LDL-C
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Table 10. The result of Repeated Measures ANOVA on LDL-C

Source SS daf MS F
Group 1198.992 5 239.798 1.236
Error 6982.381 36 193.955
Time 1882.968 2 941.484 65.257"
Groupx Time  888.270 10 88.827 6157
Error 1038.762 72 14.427
wip< 001

<Table 10>, <Fig. 24>°|A] E+= n}¢} o] LDL- Fd&HE g 554

o

SR AvE SR, FET P9 gelE Gl AolE YehiA 23kA

P [ A I+A E [+A+E
Fig. 24 The difference of LDL-C by administration condition

_34_



49 AF A - F9 253 FAA Y (Triglycerides, TG) ¢ =}]

200 olvjge] SIRHALE®D), olAFeE HALE®, ol= W HATE
(&), ClaBeE+oI27 EFHATE([HA), BELEE), olhBehE+obzr]d
SRPLFHAEY A - T FHAG Aol aFUe] FAAY Fole

<Table 11>, <Fig. 25~30>3} 7t}

Table 11. The change TG according to administration condition (M * SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M+SD
P 124.86£3.67 127.57+2.69 125.14+3.07 1.853
a b . . a>b,c
I 125.43+2.22% 122.29+2.56° 118.43+2.44 36.140 b>
C

A 126.29+2.69* 123.29+213° 120.43+3.30°  31.924" a>b,c

a b . et a>b,c
I+A 124.57+2.44" 118.71+4.38" 113.14+2.61 38.053 b>
C
E 122.86+5.90 118.00+6.27 116.57+6.02 2.483
a b c ok a>b,c
I+A+E  123.2912.69° 116.14£3.89° 105.86+4.01 116.530 b>
C

***p<.001, a= pre, b= 6weeks, c= 12weeks

Ao IFS A3 A 12486 + 3.67mg/ dAA 657 HF AH F 12757 +
2.69mg/ dl, 1257 91443 F 12514 + 3.07mg/ UE 23 Xpole= gt 2
HY o] AZHE HFAFS A3 A 12543 + 2.22mg/dlol| A 6577 o] AZetE

A3 F 12229 + 256mg/de, 1257 o]AEEHE AFH $ 11843 + 244mg/ U=
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- o3k o] YErAthp<.001). ol=27|dHFHIEFS AY A 12629 +
2.69mg/ deoll A 6573t o}=271d A3 F 12329 + 2.13mg/de, 1253k ot=27]d A
F F 12043 + 3.30mg/d0=Z vi-F- fFoJgk xolE YEFATHp<.001). EF o]AE
FE+ol 27| AN HIFTS A A 12457 + 244ng/ b A 657t o]

2
2719 A3 F 11871 + 438mg/dl, 1257 olixZgtE+olzrd AH £
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Fig. 27 Change of arginine administration = Fig. 28 Change of isoflavone & arginine

on TG simultaneous administration on TG
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Fig. 29 Change of Combined Exercise on  Fig. 30. Change of Isoflavone & Arginine
TG Simultaneous Administration and Combined
Exercise on TG
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Table 12. The result of Repeated Measures ANOVA on TG

Source SS daf MS F post-hoc
Group 1527.905 5 305.581 12.765 a<d,ef
Error 861.810 36 23.939
Time 1333.190 2 666.595 74.208"

Groupx Time  674.048 10 67.405 7.504"
Error 646.762 72 8.983

*ep< 001

<Table 12>, <Fig. 31>c4] K+ npe} o] F4Ao| dish vhESH 4%
A ARE A¥Ed, Fa7 JY e W {Fod ZAolE vE
(F=12.765, p<.001), AF$75(post-hoc) A& 91 H 1FH ol&hZeEd of
71d EFAATE, A 25 S, AFHFH 25H olasE
3 ot27)d EAEFA Y BT IFE ol FE Aolrt UAAT

FeM= v Fog AolE  YEFH ST (F=74.208,
p<001), Ht3t G719 Fsage vl FoF Aoz Yetuith(F=7.504,
p<.001).

n kA

rhe

Fa3 2447
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Fig. 31 The difference of TG by administration condition
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1) AH A -3 2839 A3 E & (Superoxide Dismutase, SOD) x}o]

Aty 209 & dgeR fMIHIEP), olaFHE AHLEWD, k=Y
AHALEQA), olaZeE+ol2rd EFAATF(+A), IS E(E), olaSTHE+
2 A+ EFLF(+ATE)Y A - Ff FAsAL Aol AFIY FusaL

Z}o]i= <Table 13>, <Fig. 32~37>3} 2t}

Table 13. The change SOD according to administration condition (M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M=*SD M=*SD M+SD
P 1.28+.20 1.28+.18 1.26+.25 087
I 1.22+38° 1.39+.29° 1.77+.33¢ 7.470" a<b,c
A 1.27+.17° 1.40+.25° 1.71+.18° 10.870" a<b,c
I+A 1.39+.28° 1.60+.30° 1.97+.36° 20154 a<b,c
E 1.03+.23 1.22+.09 1.23+ 48 1.110

. a<b,c

[+A+E 1.20+.23° 1.60+.28" 2.03+.15° 45.870" be
c

**p<.01,*p<.001, a= pre, b= 6weeks, c= 12weeks

AoFHHIEFLS A3 A 128 = 20umdol A 657 9 A3 F 1.28 + .18und,
12577 91983 & 126 = 25umd= FJg 2ol §lich 28y, ojhZeE
AHAIFLS A A 1.22+38umd oA 65737F o]&~ZEE HFH F 1.39 £ .29umdl,
1257 o)AZEHE A3 F 177 + 33u 2 W% §93 2olE YERThp<.0l).
ol2 71U HAIEL A3 A 127 £ 17umdol A 657+ ol271d HFH F 140 +
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25umol, 125°7F o2 719 AH F 171 + 18umdE wi$ 23 xto]S yelict
(p<.01). o|aFgE+ol=27|IHATFS AF A 139 + 28umdol A 677 o]&
EThE+olE7Id AHH F 160 + 30umd, 1253+ o]aFehE+ol=rd HH &
197 + 36umdlZ wi-§- g Zols Yehlthp<001). 184 EFEE1E5S
g A 1.03 £ 28umld A 653 & F 1.22 = .09umd, 1253+ 5 F 1.23 +

A8umil = 93k 2ole A, olAZeE+olE|U+EFLFIES AY A

i

120 £ 23umdol| Al 673 o]AZeE+ol=27|dAdF S} 5 F 1.60 £ .28umd, 12

FZb olaFTE+ol2Y|A At 5 §F 203 £ 15mdE - Fo3 2ol E

YEFA BH(p<.001).
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Table 14. The result of Repeated Measures ANOVA on SOD

Source SS daf MS F post-hoc
Group 3.809 5 762 5173 a<d,e<f
Error 5.301 36 147
Time 3.922 2 1.961 47.338"
Groupx Time  1.712 10 171 4133
Error 2.982 72 .041
w0 001

<Table 14>, <Fig. 38>l K& ule} o] gitalgro] st wES4g 4t
WA dia] AWEY, FEI Jo It {Fo3 olE UERA O M (F=5.173,
p<.001), AFFHS(post-hoo) 23 FFAFHTEFF olaZeted of=7d &4

ADE, €5 2FH olhBHE ok2rd EFYAY BILFIFE 1 F
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Fig. 38 The difference of SOD by administration condition
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2) AF A - F9 aF 7o &4 AFA(Malondialdehyde, MDA) 3} o]

oA 208 e WIOE AGHATEP), olaBeE HATED, oh=r|d
HATEQA), olaFehirol2rld EFPATH(HA), BHEFE), LB+
2 U+BFEF(+A+E)S] A - Fo| TYNL Foloh AFIY BHE A

°]= <Table 15>, <Fig. 39~44>%} 2t}

Table 15. The change MDA according to administration condition(M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M+SD

P 333.00£10.69 325.86+8.23 335.43+17.54 2.037

a b . . a>b,c
I 343.43+14.58" 334.71+10.56° 324.00+12.54°  24.288 s
C
A 337.43+11.08" 326.43+15.03° 310.29+22.96° 14.330 a>b,c
a b . - a>b,c
[+A  344.86+14.11° 325.43+19.94° 299.00+17.60°  64.739 s
C
E 349.57+17.18" 341.43+19.45° 326.86+20.44°  22.640 a,b>c
N b . . a>b,c
[+A+E  339.71+15.30* 317.29+13.03° 282.14+10.69° 104.418 s
C

***p<.001, a= pre, b= 6weeks, c= 12weeks

AFAHTFL AF A 33300 + 10.69ng/meoll A 6577 Ak A3 F 32586
+ 8.23ng/ml, 1257+ A3 F 33543 £ 1754ng/mlE 23 2ol AATH
gy o]AZEHE AFHIEFS A 3 34343 + 1458ng/miol A 6573 o] AT
ZHE AF F 33471 + 1056ng/mi, 1253t o]aZEhE HFH F 32400 +
12.54ng/ml 2 vl 3 ZpolE YT (p<.001). olE7UAFHIEFS 23
% 33743 + 11.08ng/meol A 6573+ ol27]d A7 ¥ 32643 + 15.03ng/me, 125
2+ oolzrd A3 F 31029 + 2296ng/mlE vl o3 AolE yEbith
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(p<.001). E3F o]hZetE+ol27|dAFHIFS 4F A 34486 + 14.11ng/mlol
A 657t o]l aZEE+ol2 )Y HH I 32543 + 19.94ng/ml, 12F3F oA}
Hiolz7d HFH F 29900 £ 17.60ng/mlZ 23 ZFolE LFERI THp<.001).
BReFaEe A A 34957 + 17.18ng/mlold 657t &5 F 34143 =
19.45ng/ml, 1257+ B35 F 32686 + 2044ng/mlE 23 xto] = Ypebth
(p<.001). o]AZeE+ol2 7| d+BF-FIEFS A3 A 33971 + 1530ng/mlol
A 653t ol aZEtE+ol2 7| A F 9 B3 F 31729 + 13.03ng/mlE, 125
b olaZEgE+ol2 1A F 9 B3eE F 28214 + 10.69ng/mlE 23k x}o]
£ UEHATHp<.001).
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Fig. 42 Change of isoflavone & arginine
simultaneous administration on MDA.
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Fig. 44 Change of Isoflavone & Arginine

Simultaneous Administration and Combined

Exercise on MDA.
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Table 16. The result of Repeated Measures ANOVA on MDA

Source SS daf MS F post-hoc
Group 9096.730 5 1819.346  2.992* e<f
Error 21894.095 36 608.169
Time 16968.444 2 8484.222 142159

Groupx Time  8373.841 10 837.384  14.031
Error 4297.048 72 59.681

*p<.05,*p<.001

<Table 16>, <Fig. 45>°|A] XK
A}s AHEd, Fa% Jd o= {3 Aol YER O M (F=2.992, p<.05),
post-doc)2¥ +& 1EFH olaEToHEY of=27|d EFAFASY HIE
25 el g zbol7t AU

FaT A7) AT g Fo]F ZFo]S e oM (F=142.159, p<.001),
Had 421719 Feage mfs ol Ao et (F=14.081, p<.001).

>
o
b
f_\}l
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Fig. 45 The difference of MDA by administration condition
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3. 497

D AR AT 1FRY PN 2G A F(VOmax)e ol

N

20t Ao AFHHLE, AFHALEPD), olaIERE AHLE(D), oF27
D AFIEA), olaEEitotard A IF(HA), BEE(E), ola=t
LRI I+E RS (FATE) Y A - Fof HulAkaHAZ Apoler aFze] A
HArE A H # 2Fo]& <Table 17>, <Fig. 46~51>3 T}

Table 17. The change VO;max according to administration condition (M +SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M+SD
P 31.65+1.96 30.58+1.67 31.12+2.23 1.205
a b c . a<b,C
I 32.35+2.84 34.39+2.90 36.85+2.24 40.201
b<c
a b c . a<b,C
A 29.57+2.92 31.60+3.07 34.25+3.16 46.291
b<c
a b c . a<b,C
I+A 30.74+1.78 34.16+.96 37.22+1.46 79.834
b<c
a b c ok a<b,C
E 30.84+2.04 33.23+2.09 35.83+2.04 129.067
b<c
a b c - a<b,C
I+A+E 31.33+2.08 36.80+3.02 42.13+2.18 177.578 b<
c

***p<.001, a= pre, b= 6weeks, c= 12weeks

AFAHATEFLS 2P A 3165 + 1.96m€/min/kg°ﬂ/\1 67 A AHH ¥

30.58 + 1.67ml/min/kg, 1253t $1<Fd3 £ 3 + 2.23ml/min/kg® <3
o= gt My olAZEE HHIFS AF 3225 + 2.84m/min/kg

AN 6737 o]AZEHE HH F 3439 + 2.90ml/min/kg, 12537 o] AZEHE A
# ¥ 3686 = 2.24nl/min/kg® "¢ T 2o]S LEFATHp<.001). o2 7]
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AATELS A8 A 2957 + 2.92m0/min/kgoll A 657 ol271d A3 F 31.60
+ 3.07m¢/min/kg, 1253+ o}27)d A3 ¥ 3425 + 3.16ml/min/kgZ -5
oJgt AolE YERATHp<.001). FE$ olihZTEtE+ol2r|dAIEFS HAF A
30.74 + 1.78ml/min/kgoll X 657+ o]aZetE+ot=271d HFH F 3416 £ 96ml
/min/kg, 1257t o]|AZeHE+ol271d A3 ¥ 37.22 + 1.46m¢/min/kg= -5
T3 AelE YERAH(p<001). HdEIsS A A 3084 £ 2.04ml
/min/kgol A 657 B3eF F 3323 £ 2.09ml/min/kg, 1257 BT
35.83 + 2.04ml/min/kgZE ¢ o3 xo]E UERATHp<.001). o]AFeHE+o

2719+838e5 a5 249 A 3133 + 2.08ml/min/kgol A 65737t o] aZ e

o
S

N
+

ol27|dAH e}t BFeF F 3680 + 3.02ml/min/kg, 1253t o] AZ e} +ol27)
HAF 9} B85 F 4213 £ 218 ml/min/kgE vl-$ 23 ZolE Yebith
(p<.001).
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Fig. 50 Change of Combined Exercise on Fig. 51 Change of Isoflavone & Arginine
VOymax. Simultaneous Administration and Combined

Exercise on VO,max.
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Table 18. The result of Repeated Measures ANOVA on VO,max

Source SS daf MS F post-hoc
Group 430.247 5 86.049 5.940" a,c<f
Error 521.555 36 14.488
Time 558.740 2 279.370  289.469
Groupx Time  235.755 10 23575 24.428"
Error 69.488 72 965
wp< 001

<Table 18><Fig. 52>o|A] K= nle} o] Hujith AHFFol st wiE=4
AHENARE AEREY, FEY JD e fod Aols: UEHon
(F=5.940, p<.001), ¥ A Z(post-hoc) 27 YFH 2FT} o]LZetEa} of=7)
d EdAFt EFE 2, ol27d AFHIEFH oliaEgE of2rd &%
AH 52w el §9% 2ozt AT

a3 A7) DAAE m)$ F2l3F 2to] S LrERH O 1 (F=289.469, p<.001),
I SAA7Y] FeAES vl Fog Ao ® e TH(F=24.428, p<.001).

e

1

i N

Xl:}

AN
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Fig. 52 The difference of VO,max by administration condition
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2) AH A -39 o579 A9 AdSd(maxHR)Y Ao

200 AU AFHHATFEP), °olaTFE HFHATE(
(A), olAaZetE+ol2 7Y EFHHAIE([+A), BHFLEE), olaZelR+ol2 7
+EFEE(+A+E) S A - Fo) Ao At Zpolok aF3ke] A Antg ol

+ <Table 19>, <Fig. 53~58>} #t}.

Table 19. The change maxHR according to administration condition(M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M=SD
P 195.86+2.73  196.00+3.41 196.00+5.03 .005
a b . - a<b,c
I 196.29+3.35" 191.57+3.45° 185.71+6.42 49.775 be
c
a b . - a<b,c
A 196.14+3.33* 187.71+4.57° 182.71+3.35 66.929 be
c
a b . - a<b,c
I+A 190.57+7.23* 182.43+5.35° 176.29+5.05 69.151 be
c
a b . - a<b,c
E 197.43+3.69" 185.00+7.11° 179.71+7.22 36.526 be
c
a b . . a<b,c
I+A+E  197.71+4.53" 186.86+6.44" 176.86=6.51 81.198 be
c

***p<.001, a= pre, b= 6weeks, c= 12weeks

AFHHATFL AF A 19586 + 2.73bpmolA 6577 9+ HFH F 196.00 +
341bpm, 12537+ Y143 F 196.00 + 5.03bpm=Z F2]g xtol= fIATh 18
U o]AZHE HHAOEFS A3 A 19629 + 3.35bpmoﬂ*1 673 olAZEE A
# ¥ 191.57 + 3.45bpm, 1253t o]AZeHE HF $ 18571 + 6.42 bpm=Z L}E}
o, ol ul-¢ Fo3 zpolE UrE‘r‘;‘iE}(p<.001) of27ddHIFS HAF A
196.14 + 3.33bpmolA 657t ol2 7)Y A3 ¥ 187.71 + 457bpm, 1253t o}=
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719 A3 $ 18271 + 335bpm=E "¢ Fo3 Ao]ES UEHTHp<.001). =T
ol AZTE+ol2/|UHHAIEFL A A 19057 + 7.23bpmolA 6537t o]A~Zg}
Hiolz271d A3 F 18243 + 535bpm, 1257k o|aZetE+ol=2rd AHF &
176.29 + 5.05bpm= v F-Jgt zto]E UEFATHp<001). 3515 243
% 19743 + 3.69bpmell A 6573t EEF - 185.00 + 7.11bpm, 1253+ +5 F
179.71 £ 7.22bpm= -3 9§ Z}o]E YEFHTH(p<.001). o]&Zehd+ot27|d
+2 e FIES AY A 19771 £ 453bpmolA 65737t olAZEtE+ol27| U4
Fot BT ¥ 186.86 + 6.44bpm, 12577t o] gE+ol2 7| F 9 H3HE
T $ 17686 + 6.51bpm= v o] st 2po]E EFHTHp<.001).
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Fig. 55 Change of arginine administration  Fig. 56 Change of isoflavone & arginine
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maxHR. Simultaneous Administration and Combined
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Table 20. The result of Repeated Measures ANOVA on maxHR

Source SS daf MS F post-hoc
Group 1975.397 5 395.079 62037 a<f a<b,c
Error 2292.762 36 63.688
Time 3461.635 2 1730.817  212.833"

Groupx Time  976.175 10 97.617 12.004"
Error 585.524 72 8.132

< 001

<Table 20>, <Fig. 59>014 B whs} Lo A Auhe] tiet WEZY B4
2HARE AR, FE AW el folF AolE ek ow(F=6.203,

p<001), AFAZ (posthoc) A3t AFHA 1F olhBehE of2/]d EFA
A9 BYLFIE, AGHA TFW oxTeE JAF, AYATFY ob=
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Fig. 59 The difference of maxHR by administration condition
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3) HA A - T IFTY FALY (AT Aol

200 cltjge] SIHHALE®D), olAFeE HALE®, ol= W HATE
(&), ol&EBeE+ol27 EFHATE([HA), BELEE), olhBehE+obzr]d
SRFLFHALEY A - T TR 9A Aolsh TFNY TALY I

Z}o]i= <Table 21>, <Fig. 60~65>3} 2t}

Table 21. The change AT according to administration condition (M + SD)

Pre 6weeks 12weeks
Group F post-hoc
M+SD M+SD M=SD
P 22.02+.79 21.49+1.07  22.10+1.28 1.680
a b . . a<b,c
I 22.60+1.21* 26.35+1.32°  31.63+1.62 156.68 be
c
a b . - a<b,c
A 22.43+1.56" 27.75+1.52° 32.74+1.58 923.75 be
c
a b . - a<b,c
I+A 22.27+1.18" 27.04+1.25° 34.29+1.11 677.17 be
c
a b . - a<b,c
E 21.55+1.28" 26.92+1.11°  33.08+1.01 655.97 be
c
a b . - a<b,c
I+A+E  21.45+1.27 28.31+.81 38.74+1.25 597.85 be
c

***p<.001, a= pre, b= 6weeks, c= 12weeks

AFdHATEL A8 A 2202 £ .79ml/min/kgol A 6577 A HFH F 2149
+ 1.07ml/min/kg, 1253+ $1F44# F 2210 + 1.28m¢/min/kgZ ]38 2}ol=
SATh 1HY o)AFEE HAIEFS A3 A 2260 + 1.21ml/min/kgoll A 65
7r olaZEHE AHdFH F 2635 + 1.32ml/min/kg, 1257 olaZTE HH F
31.63 + 1.62ml/min/kgZ vi-9- 23 2to]E UERATHp<.001). o271 H T
o A3 A 2243 + 1.56ml/min/kgoll A 653k olE27d A3 F 2775 + 1.52

izl
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n¢/min/kg, 1253t ot271d A3 ¥ 3274 + 1.58ml/min/kgZ ¢ I35 =}
olE UEhATHp<.001). HEFF o]iFEE+ol=rUAHIES AF A 2227 +
1.18m¢/min/kgoll A 6573t o]iFeE+ol2rId AHdFH 2704 £ 1.25ml
/min/kg, 1257t o]aZelR+ol=27)d AF F 3429 + 1.11ml/min/kgE vi$-
T3 zelE YERAH(p<001). HdeEIse A9 A 2155 £ 1.28ml
/min/kgol A 657 BF F 2692 + 1.11ml/min/kg, 1257 BT &
33.08 + 1.01m¢/min/kg= vi-¢ F3F xto]E YA THp<.001). o]AEefE+o}
2719+838e5 05 249 A 2145 + 1.27n0/min/kgol A 65737t ©]
ofz7|dAF e} B3eF F 2831 + 81ml/min/kg, 1257+ o]aZetE+o127)
HAF e} B85 % 3874 £ 1.25 ml/min/kgE vl-$ 23 ZpolE Yebith
(p<.001).
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Table 22. The result of Repeated Measures ANOVA on AT

Source SS daf MS F post-hoc
Group 704.660 5 140.932 38.037" a<f, b,c,e<f
Error 133.385 36 3.705
Time 2135.722 2 1067.861  2002.553"
Groupx Time  568.074 10 56.807 106.531"
Error 38.394 72 533
w< 001

<Table 22>, <Fig. 66>°|4 H& nfe} o] FikAA HX|o digh qhEZ74
AERARE AWEE, FE JT DA #F FAolE: Uehion
F=38.037, p<.001), AT (post-hoc)d 2t 91eFH L5 olaFehdst of=
M EFEAS BRLELE, BGE HATEY oaFepRy} of2s)d
EHA} BELEIE, ok2vId A 2FF olaEeEw ol2rd A
Fo} BeEaE, BeE 183 o|AZeliy) ol2sd B3I Bate
FE 7l fel3 2ol7h ALtk

ZEI} 2N BME ulS §o3 xpo]2  LIEhA OB (F=2002.553,
p<001), HBH ZHA7)9 FE AL o fod o2 FehrhF=106.531,

i

—
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AstE™ 2 AEE By olyzgt nEZ=g ol A% 234 (oxidative) 4
(damage)o] Ho] HAWkHo 7 F]Fo] Astdrt. aEEE Wol7]Hd g =g
gozde] g WAEH7| s, BlaLdikEA (isoflavone, arginine)E A
Hsld FAks a4 A AMWrS(chain reaction)s POoA T FAHE
(activity) 5 7N 2ZA gtz Falds HaAl A S

o|AaZeHL ol AMEH IS TF Tl Y3 superoxided-& AAATIAY
st ST ES AASH FLkE a3E UEda (Kusunoki et al, 1992,
Record et al., 1995), #itslpie] AAAS A= &7 v Ao= ®HAs)
31 AT (Petrakis et al., 1996).

o]A & e} o] xanthine oxidaseo] ]3] WAY3t= superoxide®] A& *l3lst
A, AMEEQIS Aol A trolo=AQlS 80% AL SO (Wei
et al, 1995), 453t F oAl Ad2=EIQ] 250mg/kg 2l°]g A% SOD<} GPx7}
B, A%, H, 2T gFllA S AL SFth(Cai & Wei, 1996).

T3 Lee (2006)= T 2 dF o I HAHA AVZEQ] LR &

A EAGOD)E FHATR RIS Qo $FA T BADEATL P

(calcium calmoduline)®J&4 & 491 A} AN R

22(NO synthase, NOS)ol| &3] Ho Az 9] ol27|do 2R &Aoo = A

_68_



=™, cellular guanylate cyclaseE A=A1A cCGMPEEE “45AIA SOD, GPx
Frstasse &4e o £0al sttH(Palmer et al, 1988)

B AFolA olaZeEd of=rd EFAF S B350l 4F8Aa 4 (SOD)
o PlAl= ¥ dVEY, A3 A - Fo Hol= 44 dF AH IF, EF

HATE, EFHAS BRLFIFAN BF 499 Aol dshgon, 1F

JFe AWET, HA A - Fo Aot 474 9% HA 1%, Y HA2E

B,
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2) FHWEMDAYE AFIFES AT RE WA HH A - Fol
FIAF Aol7k Y RAoE vehgor, 1§ e Folt g€ Ao=
b,

3. 127 olhaZetEy olzrld EFHA, BFLFL A s FRHA
3% UEEon], 2% gl Aol7h g o e
1) AALAASE AGIES AAF ZE Aol B A - Fol 9
& Aok QE ACE Uergor], 1§ 1olE Fol7t 9E RoE 1}
Ehetet.
2) Aol e AIFIES AYY BE WA HH A - Fol FoF

Aok Y A0 UEon, 1§ Wl Aolvt Yt A0 ki

i

3) FAaA JA= AdaEe AL ZE WA HH A - Foll
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Abstract

The Effect of Isoflavone & Arginine Simultaneous
Administration and Combined Exercise on Blood Lipid,

Antioxidant Enzyme, cardiorespiratory function.

Park Sun Hee

Depart of Physical Education
(Exercise Physiology)
Graduated School of
SungShin Women’s Univ

The purpose of thus study was to examine the effect of isoflavone& arginine
supplementation with combined exercise on blood lipid, antioxidant enzyme,
cardiorespiratory function in human.

The subjects of this study were 42 normal healthy females. All subjects were
divided into six groups(P: placebo, I: isoflavone, A: arginine, I+A:
isoflavone+arginine, E: exercise, I+A+E: isoflavone+arginine+exercise). All
subjects who diet supplemented and exercise in each group for 12 weeks.
The blood lipids were significantly increased in the I, A, I+A, E and I+A+E.
There were significantly different in TG among the groups. On the other
hand, There were not significantly different in TC, HDL-C, LDL-C among
the groups.

The antioxidant enzyme were significantly increased in the I, A, I+A, E and
I+A+E. There were significantly different in MDA, SOD among the groups.
The cardiorespiratory function were significantly increased in the I, A, I+A, E

and I+A+E. There were significantly different in VO,max, restHR, maxHR
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among the groups.

These results suggest that the isoflavone & arginine Simultaneous
supplementation and combined exercise were effective th the increase blood
lipid, antioxidant enzyme and cardiorespiratory function, respectively.
However, combined treatment of simultaneous supplementation and combined
exercise were more benefical effect on blood lipid, antioxidant enzyme and

cardiorespiratory function in females.
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