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Effect of Maengjong-Juk (Phyllostachys Pubescens) Extract Coated Rice Diet on
Antioxidative System of C57BL/6 Mice Fed Atherogenic Diet
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ABSTRACT

To evaluate the antioxidative effect of maengjong-juk (Phyllostachys pubescens) extract coated rice in vivo system,
maengjong-juk extract coated rice diets were fed to C57BL/6 mice for 16 weeks. Plasma total antioxidative capacity,
hepatic lipid peroxidation, protein oxidation, activities of antioxidative enzymes and total glutathione content were
measured. Plasma total antioxidative capacity was elevated significantly in maengjong-juk extract diets supplemented
group in a dose dependant manner. Hepatic TBARS contents were significantly decreased in maengjong-juk extract diets
supplemented group compared to high cholesterol group. Maengjong-juk extract coated rice diets suppressed the protein
oxidation significantly in liver. Activities of hepatic antioxidative enzymes such as total SOD, Cu - Zn-SOD, Mn-SOD,
GSH-Px and catalase activities of maengjong-juk extract coated rice diets were significantly higher than those of high
cholesterol diet. Total hepatic glutathione content was significantly increased by maengjong-juk extract coated rice diets
administration. According to this study, numerous antioxidative materials and phytochemicals containing in maeng-
Jjong-juk extracts appear to protect antioxidative systems in C57BL/6 mice fed bamboo extract coated rice diet. (Korean
J Community Nutrition 9(4) : 536 ~544, 2004)

KEY WORDS : maengjong-juk (Phyllostachys pubescens) - antioxidative capacity - TBARS - protein carbonyl - anti-
oxidative enzyme ‘- glutathione - C57BL/6 mice
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3= WS #Ho] QIE RO R AN (Cahide & Tan-
naz 2003). AR 4AEY AFTE F AedA A8
o] #9& AXsta ed HZ SN 25 F
9 Vs AF 4H] A AR A Qlo] B
< HEE Ax o, Ao ofd I A9 HAFH
o7 F73] Wglsty Q) ojd wigh= vkl A
wolelex S ulA 20023 AFREA w2, =
191 of, HEHAE, A, I, U
PR A, TI7IEAE) T4 ©o= A A4
ol 3 AFgEe] 2, 39S AXEUE olgL oW
AlzE dA AA3] AAEE A gz Aozt ¥
o] Rggef Z JEE uiXE= FoR AHA Ut Merete
2002; Frank & Martijn 2002; Barbara & 2002).
hifes AEANE F el S3he FRAER o}
ol ofrlotx|Ho] Yakx]elrt. A AMAHoz oF 280
oFo] diA don, vt g, BFF £
2 ZRYE WFE < 70F0] R SR F2 X
ool zpellA A B AE T ok v A

& A3 o] 2 So] 9l A, M, &, & W9 &

2
o

>
ol
o
o,

e, A, el g50 o AR 2 i e
ta¥loz ARREo] gith(Kweon 5 2001). #2ol 2
T #d AFEE SN Y S840 B
7t RS AAE . 1o duy TR d4H
Qo] Aejgdel FetEo] I (Kim F 1996a; Kim
S 2001; Baek & 2002; Kim & 1999b; Chung & Yu
1995; Shin & Han 2002) St 2] in vivooll 42
AL AAZLE st Q77 A o]FAAA] ¢
< Aotk b F2ES o83 Lee & Moon (2003)
o] AN U F FEE, 53], gl 2 WFF F
222 in vitroolA 73 e P33t s 2 LDL 213 9A)
A3E JehliiEd LDL Atsks 97338 sk
7] g1e7 7P FAE 1 Qlok w3, Akste LDL
27152 a8 UHAEY] 7)501dE 2HstA =Hew
23S Abske LDLO 28 WajAlE ] 715oldE A
5t monocyte7} Wg Mz o) Aztelo] plateletS &4
FATIE A GAIshe vkt 715E ke Zlo® By
B Yk Wittenstein 5 2002). FHA3} 271 w7l
Foll 1o LDLS] A7} 5= @Qlo % 21238 Hitstal
& o]g31e] LDL 4HIE YAlsty AFUYAHELT T
£ ZY2HE dAE MR EN FUREEE A
g 4 ok 7Hdo] BE AES 33 U5 vl(Nespe-

=N

1

(=T A TR L A S A

o do i

T WY, 229 o 32 WA ey Idolel FE,

LD - oA - 95 - T - 537
reira 5 2003; Vivekananthan % 2003; Noguchi 2003;
Jay 1998) %o tivbi-9] & 3Atstas 9 LDL Abst
AAET= U8 2 AEHLE] o L X8l &
H7} Q& AR JdgEn.

2 Hel - 53 @A AARCE Fe3 FAEEA
A AAZHeZ A7 oF 69 20003 Eo] AAtHH o] F
oF 92%7} obrlotellA AAH T Uk =Wl 197 & &
Hgo] A& o7 Zhsta glovt &L oH3] 59 4
59 41%, =7 10 F A3 9% 35%, ¢NE AHF
9 21%E AAE WE E w9 AAY 29 F%el ]
e FFol v At AT Y FEo] P AN
g djelo] w33l we} 7leAdel & & AEE HE
277F AA F7BkAL Qe FAloln ol2E Aty &
o o] HapE, QUHE, TR, FnESekad o
u|gz)E, drloplelFad 2 £ ZL thekst
7154 Aol Ful A drolx gk datstad) o
LDL Ats} AAg#H7t 5 WFES 45 FE2ES 2o 3
B 715 s Lo ER A2A AU o4 ¢
AR F givke AL FUNAGE FANE F Ae Wy
AAA gekxroz Jidigc) wehr, B AFer=
in vitroolA UERt WFS 45 F2E9 g st
9 LDL At} JABH7} in vivool X 222 4kst A&
B vehdlsA gRlE) Aste] WES I FEES
ol IR WFS F2E 39EE A3ty C57BL/6
uhe-2ofl 7] Fojste] 229 A 9 gl A,
2 Z2AY AstEAA 89 9 SFERIE ] WA
v FTE wEsIGich

N X YH

1.8 &

39X WEE(Phyllostachys pubescens) 2 (F) A@At
WRslolH I T3 FHE 2L (F) PN Rice
oAlA AlFrE FAu|E AR

1) & 292 #{% B35 FEEA NE

E48 WFS 5 kel 20 LY £8 710 ¥ 45 &2
7112 #AAH & o83t} 100TC, 6417 &8It =3
£2Z g5 22 ES WS 0|43l 1 L7} HESE =
Fata AEE 7hte Agigict

2) B%% 7E8 8 2%
FAE] 1 kegell b 3E8 200 mL (GhH2 A) 9



538 - WBEZ TEpRs) a3} BEWAT K7}
400 mL (S B)E H7K5kd (3 PN RiceolA 71
B4 797)(5812 995 10-2003-0009339) 2 |8

3t} divky 2RAE AZsiglH.

2. YW % FEY A

WES FEE IHEY I3 FpuAs) a9 A
HRy7| 5t FHREE L] A AF 5 FHY
AF 14.0~16.0 g 7<) C57BL/6 vk &3 48 m}
HE (3 HloleA T Aok F]lsle] AF AR A
AT PR FEY mheAE A E Ho|HA 15Y
B¢ 00 ASAIRT Ao) 24E & dvy 24 o
v RS A% A9 dus & A £80) 7.75%, ©
Wzo) 7.10%, o] 0.60%, 3] 0.64%A}3, tht
T & Bt 0] 8.05%, @¥3o] 7.11%, A¥o] 0.63%,
3]¥0] 0.83%°1%t). ol5 k] AyA] FFo) FAU
8}/ Table 13} 2] atherogenic 2012 AZ3IH 1, &
5 Aol mP oz thA AZF 60C BFAZXI(Vi-
sion Scientific, KMC—1202D4N, Korea) & AZA|A Y
= s FFE9 Sl e J 3 (randomi-
zed complete block design) 22 /4ol (normal), I
Fa) A HIE 2 o] F (High—Cholesterol, HC), WEZ F¥)
& F7kE A (HC + MRA), BF5 38% A7 B (HC
+ MRB) 2 ol 3 153 14vE8 ALS-4 cage £9
A 1653 AR F AR AR 71T Alolst
£ ArFAsiglen AFFUREE v 13 $43%

Table 1. Composition of experimental diet (%)

) Groups”
Ingredients
Normal HC  HC+MRA HC +MRB
Casein 20 20 18.58 18.575
Sucrose 10 10 10 10
Cocoa butter 7.5 75 75 75
Cormn oil 7.5 75 7.46 7.44
Cholesterol - 1.25 1.25 1.25
DL-Methionine 0.3 03 03 03
AIN-93 Vitamin mixture 10 1.0 10 1.0
AIN-93 Mineral mixture 3.5 3.5 3.5 35
Cellulose 50 5.0 498 498
Sodium cholate 05 0.5 05 05
Choline bitarirate 0.2 0.2 02 0.2
Maengjong-juk extracts — 4476 (A) 4481 ®
coated rice

Rice 4325 4325 - -
Total calorie 428 Kcal

PHC: High-Cholesterol group

HC + MRA: High-Cholesterol diet + 200 mL of maengjong-juk ex-
tract coated rice group (A)

HC + MRB: High-Cholesterol diet + 400 mL of maengjong-juk ex-
tract coated rice group (B)

o ARAY 5= 20~25CE AL 12412 ¢

3. AY T8 ¥ % NEY AN

uRE EA A 12403 AT F, A HEE o83
337 v o g viFaIga FERE Fuie] Xad
EATE o] 83k] ddg 3k AHST AL 10T
oA 3000 rpm o 10¥7 AE2etq I3-2 dth
AQAZN(pH 7.4) & o83t AAE 3 #RAIL F
2 A%, v g AR 59 AE AEse] 09% A
AAeg A oL IR Z BV)E AAT FFS &
At AxAL B2 F 70Tl BERASPAA A
5= AR3IgIT

4, A Yf F BMUAT 5

gae] TEAC (Trolox Equivalent Antioxidant Capa-
city) 32 Roberta $-(Roberta S 1999; Miller 5 1993)
o] ¥hlo] Wt ST F, 10 LY F EE Tr-
olox standardell ABTS{ 2,2’ —azinobis (3—ethylbenzo-
thiazoline 6~sulfonate) } ** €9 1.0 mLE #7}8lo 1
# ¥ 734 nmollN FFEE &3} 6587 monito-
ring3tiT 1 mM Trolox$} Hlwsled FFEe] Al %=
HER ST

5. 0t 9 AF N OWA Mgk FY

7 2R X9 AAFNSE 2 Ohkawa 5(1979)
o] whel whet 43t ol standard2% 1, 1, 3,
3—tetramethoxypropane (TMP)-& AMEEIGion S4¢
#e ZFFA tJAA malondialdehyde (MDA) 2]
goz gilsigith 7k v, A D AR 230 Ul
5= Oliver 3(1987) 8 #ell 3t DNPH (2, 4—
dinitrophenyl hydrazine) & o835} slenyd 182 ¢
ZFe S35 712 Rd B EE Livine 5(1990)9] %
Hell et 370 nmellA 2 A59 SHESE ST ¥ X
W Slol=dE e FEEAFTRATE 22,0002
2 Aol k2 rd I§e) 85E At

PEN Y gue 22N HYET

2o 3] 20919] 27k 50 mM M3 (pH
A7¥ske] glass teflon homogenizer £ #2845+
o} ZHA 92 47C, 3000 rpmellA 1087 £
AE APEE7)E o83t 13,000 rpmeilA
3 AAEEEl AR HEEY) Y vESSE
o} F&-(pellet) & AUt} MEA FHEA Cu - Zn—Su-
peroxide dismutase (SOD), catalase, Glutathione pero-



xidase (GSH—Px) @ GSH-reductase (GR)S &#3}
Ror nEZCgo}l A= Mn—SODE 3331

SOD €442 Oyanagui (1948) 2] W& olg3dl] =
315i=d SOD 1 unitv AN == superox-
ideol] &J%t ¥Fgo] HAAZ2) superoxide dismutasel] <]
3 50% A B9 s Fo] HAZ(Ds) & YE
Uyl GSH-Px$ GR 842 Z+2} Lawrence & Burk
(1976)9) ¥4 9 Inger & Bengt (1985)2] ol ojsj
=459 08 GSH-Px 1 unite 1¥#7F1 #M NADPH
ABAFIE A ko E A8 GR 1 unite 1
2t 1 nmole®] NADPH #& Folskes g4 ko=
25}t Catalase 842 Aebi (1984) 8] Wbl sl
511 a4l 8L 18 501 oMo HO. 5 ¥
A A48 4 1 unitE 33T

7. 0 I Y| § 2FENR BFY &Y

L x2A 7o F SFERAL L Tietze T (1969)
ol o g FA3Ich 21 0.1 g& 1 mLY A g5
oz #Asst Ag dAEeEid AFAL FHg v o]
2 N8R AMSIYTE AR 0.5 mL& #H3lY 4% sulfo-
salicylic acid& 0.5 mL 7}t vh& 1083 HX315ich
o]Z& 2,500 rpmolM 108 St d4EAT o 4
288 0.3 mL #3}2 disulfide reagentE 2.7 mL 7}3t
o} 2087 WAIBE 3 412 nmold FFEE ST

8. oA BP9y 53

Bradford 5(1976) ] #e] 3l bovine serum albu-
min (BSA)-& ZFguizz xlRsle] glzeks =435
it

9. BWA=

A B412 SPSS Ver. 10.0 package programs ©]-&
gl 7} o Ha T EFEAE AES 72 o] #
FZ2 one—way ANOVAZ #2443 5 p < 0.05904 #+9
& 2107} Y= B Tukey testS o]8-3to] Agsl )

o ML mfu I

ok

& - ol

)

A 59

do

#
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it ¥ 0%

1. B33 2FY Ao} BFF1F, ACIHNT, A1z
A N 2N oA I

WEE IR 2olE 1657 FAISEA] ARE$E C57BL/
6 Phe2o] AFS7HE, AoldFZ, Holas ¥ T A
£ Table 29 JeRSIth AF5S71e F3Aeld, 18
B E2olTo) vl&) BEF A FT1 HC + MRA
T, HC + MRBZoIA v A4 Yelt o ZF & 2t
ARl 2ol 7t BAEA] i), Ao F e RAdAo)
oM nFF A EA0)E, HC + MRAT, HC + MRBF
of Hjal felFor gk Hojage WFS IYW F
oAFofA gdalolel viE Ad] 2 @E Ee
ol EFHAHE HAFHZE s rheAEL Aol dFH o]
2% W AL BEFES FRBFNA dizTe vl oF
7+ Z7VE7) Q) Aog AlgEth 7 FAE 3k
[2(1.17 £ 0.15 g ofl w3l FAHE AFATEAN 7
g¥oz A Yepged 53], HC + MRAT# HC +
MRBZOIA ZHz} 1.89 + 0.21, 2.04 + 0.30 g© & W%
& IRATAAN FA3] FIRINT FEE FE &Y
7&& B3}, Shin & Han (2002)2 ZFHAHE 20)
of s o F2E-8 1~5% 52 A7kl 859 %)
H ool e dEE A3 An ASITIHE, Aol

<]

Table 3. Effects of maengjong-juk extract coated rice diet on
fotal antioxidant capacity” by TEAC assay on serum of C57BL/6
mice

Groups TEAC value (mM Trolox equivalent)
Normat 1.312 + 0.061%

HC 1.145 £ 0.033°

HC + MRA 1.161 + 0.037°

HC + MRB 1.357 + 0.084°

"Data are expressed as means + $.D. (n = 14)
2a-b Values with different superscript within a same column
are significant difference (p<0.05) by Tukey test

Table 2. Effects of maengjong-juk extract coated rice diet supplementation on weight gain, food intake, food efficiency and liver

weight in C57BL/6 mice fed high cholesterol diet

Groups
Normal HC HC + MRA HC + MRB
Weight gain (g/day) 0.035 + 0.012" 0.034 + 0.009 0.037 + 0.009 0.041 + 0.007
Food intake (g/day) 3.562 * 0.32¢° 2.894 + 0.228° 2,664 + 0.229° 2.848 + 0.102°
Food efficiency (%) 0.983 + 0.362° 1.176 + 0.331% 1.379 + 0.365° 1.428 + 0.261°
Liver (g) 1.168 + 0.150° 1,645 + 0.177° 1.887 + 0.211° 2,036 + 0.299°

"Data are expressed as means £ S.D. (n = 14)

2g—c: Values with different superscript within a same column are significant difference (p < 0.05) by Tukey test. " is not significant



540 - I35 Re] Pkt - FeB3 B3

A% D Holage 7t TSl H9H AolE veh
A IR BoE v Qo ¥ 49 Az 99
o] % == AT CSTBL/G sheasl Al s)2
& 9L AL gt Ao AR

W e A

2. 833 2% O BA Yf F B ONE BB

In vitroo A A AN} =4 JERd BEF FEES
o83l WFE RS AZsta WEF ZREO| in vivo
AME Fsla s ehl=A] #]1s7] Y3 C57BL/6
2ol WES ZHES AR Foskd YUY
F PAssS TEACH SR 5748 A% Table 3ol
Zo] HC + MRBE > /340l > HC + MRAT > 11E9|
2HE01 2] o2 F Filslso] A Jehdrh 53],
HC + MRBT9 3¢ Ze2HES JH3HA &2 A434
ol FARE 79 ilsksg vehiglen WS 1
B2AE A71HA g2 nEHAHET vd F ISk
o] 18.5% F7I3I9 Y WEF FEE 55 AL AF¥
& B3ttt TEAC HE AEA U] F Psss 34
371 f8l ga] o]&5 3 it} o] W2 potassium per-
sulfates} ABTSS] Atslol Js)} A/d=ojx]= ABTS {2,
2’ —azinobis (3—ethylbenzothiazoline 6—sulfonate)} *
£ DA FAAIY 8498 484 vlEl! E analogue
Ql Trolox$} Hlw& o2 FAslsS 7t vl
C, E #%9 o2} uric acid, bilirubin ¥ ©jekdt Setrx
ol=9) 2 FAFAES ABTS © AAHE A2AA A
A U2 F FAs5S 7 F vk 2aE o
(Miller & Rice—Evans 1997). Silva 5(1998)< (-)~—
epicatechin®] F EgolA Falsh Woldl wxe dFe
#2571 Y9l 10~50 mgé] $E=Z (-) —epicateching

FolA T3k Ax 8 W sk TVHIA s
2Ed 2o 23 ditsl g &48 AT B
3 vl Qo wekA, B AP o2 RE in viroolM 7E
3 st ane YeERIE WES F5E (Lee & Moon
2003)°l in vivoolME ¥ FAtsads Jehlie &
&+ AUk

3. 835 1B 4oj9 XA Mo Ry HN

WE= Felo] atherogenic 20)]E A3t C57BL/6
koA 7 229 A 9 hilz ABLE A=A got
B7] Sjste] AFFtst % DA Adsks SAskSioh(Fig.
D. 3k 23942 TBARS #32 Aoy, nEdA
BlE24°)F, HC + MRAT ¥ HC + MRB¥A Zz
0.12 £ 0.05, 2.15 = 0.13, 1.97 = 0.07, 1.82 = 0.10
nm MDA/mg protein® A 1ZFHAe|S2l0)7e]] b))
WEE 228 FHAE, £, HC + MRAT ¥ HC + MRB
oM TBARS §=o] 242} 8.4%, 15.3% +o8oz v
A vepta A2A3E) QA EIE PFE FEE 5
SJEHoIqI =171 Wil At} gh3-2 oeks ¥
&4 Az BAFHAX = 53| S4FNAEE] A4
¢} &3 525 o] F2% A = ACE HuHL
At (Kehrer 1993). T3 AFAE T3l YHHE
MDA%} & ERAEL ¥kgAdo] A ojnj:
she 9 9lay) 7t s P HEE IXEF R F
N7t fEEE % 9 oA MDA E=7F 57
317 FrHRohn 1996). Dayanandan $(2001)& 74
TR ol L—carnitine (300 mg/kg/day) & 7~14
4z 5ot Wz FA39E o 2 A3 XAt}
Aoz ARG B3l e Shea & Rogers
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Fig. 1. Effects of maengjong-juk
extract coated rice on TBARS (A)
and protein carbonyl (B) contents”
of liver homogenate of C57BL/6
mice fed high cholesterol diet.

"Data are expressed as means S.D.

?a-c: Values with different super-
script within a same column are

1 1

Normal HC HC +MRA HC+MRB Normal

significant difference (p <0.05) by
Tukey test.

HC HC +MRA HC +MRB




(2002) 9] ¢7oIME apolipoprotein E 23 vh-Ao)A|
A HER EE Aolof HUist o o =& 9] TB-
ARS §go] At 37123 vlel] E AvktelA dzr
of vial Z+z} 58%, 27% A YERstt) X3, Santos §
(2002)2 1A Aolel =879 7}Z2€] ] = norbixin
(7.7 mg/kg) & A7k810] Swiss uhe2olA F98151&
o 7k 22 ) A-AAEE 37.4% ) dAE Rer B
1&g vk §le™ Murakami §-(2002) 8] ByeAe 24
of EF-21(0.3%) & %713k WHHL E7|4A A|¥3 2
¥ g3 9 $9 22 ) TBARS &8 247t 29%, 50%
AeAZ Aoz Ueidth £ APME BES FE25
FRAATAM FArlolFel vls TBARS #o] @A3]
Wt ol2X ZHAHEER A FUHE E7 4 23
o] Al 3 BFFH FE2E TR IR ol
W2 kst AREAEo] A% RIS EHE VXE Re
2 Algd

7F A9 @iz AbskE S A9, 9 slEnd
e Ao, nFEAHENClFE, HC + MRAT ¥
HC + MRBZlX 42} 5.56 + 0.64, 9.23 £ 1.05, 9.04
+ 0.46, 6.28 + 0.52 nM/mg protein® 24 ZHAHE
AHE I3 DA A3t AstE g ou BES TR0
olg EfHoz Ak HoE Jehsth 53], HC +
MRBT-& nZdAelE2olrol His) 32% 2 daiA 7}
2HY ke Ho] WEE el FE 9EHoE o
WA ABLE AR Rog Yelgth £ Ao
A k2R o] Y vja WFE FE2E I
A7 2elM FolFog gt AL uEx 22
TR FiE e duTe] A8 EL] 24
Do) A3LE aRH o AAEI7] WiEog AlgH)

4. WS 788 29 NN YuT TAY ONE FY
WEE TYY HolF P Fohlrlm 3 244 F
SOD, Cu - Zn—S0D, Mn—S0D, GSH-Px, GR ¥ catal-

ALG - oA $95 - B3 - 541

ases} 22 313l 4842 WslE BBt (Table 4).

Total SOD, Cu - Zn—SOD ¥ Mn—-SOD @42 A4
2lojtel vls FEAEE A3 relA A veptoy
F= IQ% 4o)7} SOD 84& /MMAIA HC + MRAT
2 HC + MRBToIA TEFEAEE4 01T vls] FF
o7 Zykelglon) E3) Mn—SOD 849 #3¢$ HC +
MRBZ(2.11 + 0.09 NU/mg protein) oA AA+&lo)Z#
(2.36 £ 0.32 NU/mg protein) 8] 89.4%¢) s|@3sl= &+
Z71x] 8E et GSH-Px, GR ¥ catalase &4 =3t
SOD &4 vlsedh 3¢S eIt GSH-Px 84&
FEHAHE HAHA 75.8%7H) HaEoV BES 3
B4 Aole] & g4 @Mo| JBHYT WFSK 5
FETH 73 Aol #AEZA] A9kt GR 84L& 1
Ze| A E2o) v HC + MRAT ¥ HC + MRB#
oM FoHer Frlsiglon &3], HC + MRBZ(70.20
+ 3.87 nmole/mg protein/min) &) &4 42 o]
T-(76.74 + 3.87 nmole/mg protein/min) &} 91.5%¢] &}
Deh= 2k YERAQIT) Catalase 841 AARo|E, 1
Ze|l2HE40)F, HC + MRAT ¥ HC + MRBFA 2
7} 1.85 £ 0.05, 1.30 £ 0.07, 1.42 £ 0.10, 1.43 £ 0.05
#mole/mg protein/min2.2 /4alolel vlal Fal2H)|
E ATl 24 80] Rolxloy BFE 78% 39
Al B84 B A4t gstEHo] Aolite] 76.8~77.3%
FEE YERIGDE 2 el Z-AHE FojirddM &
absta s gAo] WA Yehd R e 2HEC &
ubel AkglA AEg2~o 7115103 superoxide anion®] &
7}=lo)x] GSH-Px$} catalase AJo] ZHAFE o ol
T 540 84 T4aE 4 W hydrogen peroxide 8
£ F7HA SODE EEAAIA7] Wi Ro= oA
Ak, W2A WES FEE TEE Aol ZYAHE 4
o|Z A A3l AAA FH9) A3E SINAFOEN
FeNEst a7E vepd Ao 7dHch

Table 4. Effects of maengjong-juk extract coated rice on hepatic antioxidative enzymes (SOD, GSH-Px, GR and catalase) activities”

of liver homogenate of C57BL/6 mice fed high cholesterol diet

. Groups
Antioxidative enzymes
Normal HC HC + MRA HC + MRB
Total SOD (NU/mg protein) 1996 = 1.75° 12.53 + 1.47° 12.89 + 0.71® 14.84 + 0.93°
Cu - Zn-SOD (NU/mg protein) 17.61 = 1.60° 11.05 = 1.40° 10.87 = 0.65° 12.74 + 0.89°
Mn-SOD (NU/mg protein) 236 £ 0.32° 1.47 = 0.16° 2.01 +0.07° 211 £ 0.09°
GSH-Px (unit/mg protein) 273.94 £ 17.79° 66.20 = 4.14° 75.45 + 8,55 90.23 + 592°
GR (nmole/mg protein/min) 7674 + 3.87° 59.91 + 2.53° 68.27 + 3.85° 70.20 + 3.87°
Catalase (xmole/mg protein/min) 185+ 0.05° 1.30 = 0.07° 1.42 £ 0.10° 1.43 + 0.05°

"Data are expressed as means + S.D. (n = 14)

2a-c: Values with different superscript within a same column are significant difference (p <0.05) by Tukey test
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Fig. 2. Effects of maengfong-juk extract coated rice on glutath-
ione contents” of liver homogenate of C57BL/6 mice fed high
cholesterol diet.

"Data are expressed as means + S.D. (n = 14)

2a-b: Values with different superscript within a same column
are significant difference (p <0.05) by Tukey test.

5. B35 TEE 1Y Aot o 25 i F SRENR
839 = 9%

71 BES ARE HIt Aolg F9¥ C57BL/6 vt
2 2A FO] F SFERAL FS HC+ MRAT 2
HC + MRB®9lA Z+z} 135.00 + 6.38, 139.61 = 5.50
#M/mg protein © 24 TEZYAHSA0])7(120.18 + 3.84
£M/mg protein) ol BI3] 12.3%, 16.2% #Aoz &
< =2 eItk (Fig. 2). w3 A4k0)7#(130.23
+ 4.13 ¢M/mg protein) 3} B]w3}o] ol Holx
TEEA Agrort ohd FUIIGILh # AP veprd
A= 2SYAHESST E719A viel E 371 Ho)
£ AFA s9s W 83 U SFERXL ¥=o) 230% %
Z7FItH= Hsu 5(2001) & Byl R ZHAHEEF
FelAl F71zE viel EE J71e Aolg AHAIRE o 3
Z3 | SFERXL o] Tl v folFoz F
7¥sF9th= Cahide & Tannaz (2003) 2} 23} X3
th T3 Shea 5(2003) ] Byej &l5HA apo E AY v
28] o FARo|A FRERL TR vlHAecR F T
Aslse] F7FERSo] W AT E3 Tamer 5(2002)
< FAENEY B0 oM R U F idsks
7 AYT | SFERE o) A4E 898 U MDA &
= Z71¢) Aot BuslgEd 2 A4 %
W F Adstsa 1 23 J SFER o) WES
FE kA fgAes F7E 2 23 Ul TB
ARS o] miF5 7948 Arkelid dA38] BA JEt
W AL olejd Byl UXsh= AE BIth webA,

b FE2E i Ag 48] aEHLHE
Z A3 AEHE A AEAE A SFERE
o A 1Zs aRHoT JAStn s ALAEE &
FNA Bt A3 a3E vERd Ao AR
o

o 9 28

WEE 225 79480] atherogenic Ao1E AH3§t C57-
BL/6 mh-29] ditsl U G973t Evtel v)X= g3
< %7k 18] C57BL/6 uh$-2olAl atherogenic 2
olef Y ZRES e Aolg 1653 FoshdA
G} AlAEle] vX e FES ZARIIY AT
Z+ 35 el f2ARl zle)7h HEERA] gky AojdH
Zo Aol FoA AFHAHE AT v §97
2% Fit) Ao)|agE WES FEE IRATAA AN
2ol el Hlg] 43| w2 S Boy 3 FAE 1T
AAHE JHT S Frldoz A JetdY 955
FEE 5 83U ALES Bk 9 U9 : A4
3158 TEACH o2 233 A3 HC + MRBT > Ak
O]Z>HC + MRAT > I 2H 20|79 o2 F &
Askeol A vty 3], HC + MRBES) 4% Zd
AHES AFHSR @2 Aol F T FARE =F9] it
52 JehSith 7t 2R 4qA ] A8 AEE TB-
ARS o2 £33 A3 nFY 2ol vla) WF
& FE8 79274 TBARS &) 242+ 8.4%, 15.3%
g oz v ety Ad3iz A WES
FZ2E T JdEHoIq) 1 29 v stEwy &
FE S A9 FH2HE QFHAZ Q8 @A At
AE oY BFES FHEO] o] AHHLE A=
207 epRgth. 7hlA 9] SOD, GSH-Px, GR ¥ catal-
ases} B2 P4} A0 S S A BE A
o A FA B/d0] Aol Fe niE] FE2HE A
AT B el o WES I9E Aot a4 &
A& 7WA1AH HC + MRAT 2 HC + MRBZelM 31:E
BIAEHEA ool vld) FH oz FrEIdch 2t 23 F
o] ¥ SFEAR FFL BFF FFE I9E AT
A fFeHo g w2 FFS Jehgloy Aol v
wate] {2AQl ol FEEHA gron} thh F7138IK
ot WA, guy 288 Yo #hF Pkl 4 E0)
atherogenic 2j0|& 4#$t C57BL/6 vh-~9] 413} A
2He AIA o7 BHFTHS QST



gugd

HO

Paul HB, Lisa D (2002): Stress, inflammation and cardiovascular disease.

Journal of Psychosomatic Research 52(1): 1-23

Berliner JA, Navab M, Fogelman AM, Frank JS, Demer LL, Edwards
PA, Watson AD, Lusis AJ (1995): Atherosclerosis: Basic Mec-
hanisms: Oxidation, Inflammation, and Genetics. Circulation 91:
2488-2496

Cahide G, Tannaz M (2003): Changes of oxidative stress in various
tissues by long-term administration of vitamin E in hypercholester-
olemic rats. Clinica Chimica Acta 328(1): 155-161

Merete O (2002): Nutritional modification of cardiovascular disease risk.
International Congress Series 1229 109-114

Frank MS, Martijn K (2002): Randomized clinical trials on the effects
of dietary fat and carbohydrate on plasma lipoproteins and cardio-
vascular disease. The American Journal of Medicine 113(9): 13-24

Barbara EM, Paula AQ, Nam BH, Catherine EO, Joseph FP, Ralph BD
(2002): Dietary patterns and the odds of carotid atherosclerosis in
women: The Framingham Nutrition Studies. Preventive Medicine
35(6): 540-547

Kweon M, Hwang HJ, Sung HC (2001): Identification and antioxidant
activity of novel chlorogenic acid derivatives from bamboo (Phyll-
ostachys edulis) . J Agric Food Chem 49 (10): 4646-4655

Kim MJ, Byun MW, Jang MS (1996): Physiological and antibacterial
activity of bamboo (Sasa coreana Nakai) leaves. J Korean Soc Food
Sci Nutr 25(1): 135-142

Kim NK, Cho SH, Lee SD, Ryu JS, Shim KH (2001): Functional
properties and antimicrobial activity of bamboo (Phyllostachys sp.)
extracts. Korean J Postharvest Sci Technol 8 (4): 475-480

Baek JW, Jung SH, Moon GS (2002): Antimicrobial activities of eth-
anol extracts from Korean bamboo culms and leaves. Korean J Food
Sci Technol 34 (6): 1073-1078

Kim MJ, Jang MS (1999): Effect of bamboo (Pseudosasa japonica
Makino) leaves on the physicochemical properties of Dongchimi.
Korean J Food Sci Technol 15 (5): 459-468

Chung DK, Yu RN (1995): Antimicrobial activity of bamboo leaves
extract on microorganisms related to kimchi fermentation. Korean
J Food Sci Technol 27(6): 1035-1038

Shin MK, Han SH (2002): Effects of methanol extracts from bamboo
(Pseudosasa japonica Makino) leaves extracts on lipid metabolism
in rats fed high fat and high cholesterol diet. Korean J Dietary
Culture 17(1): 30-36

Lee MJ, Moon GS (2003): Antioxidative effects of Korean bamboo
trees, wang-dae, som-dae, maengjong-juk, jolit-dae and o-juk. Ko-
rean J Food Sci Technol 35(6): 1226-1232

Wittenstein B, Klein M, Finckh B, Ullrich K, Kohlschutter A (2002):
Plasma antioxidants in pediatric patients with glycogen storage di-
sease, diabetes mellitus, and hypercholesterolemia. Free Radical
Biology & Medicine 33(1): 103-110

Nespereira B, Perez-llzarbe M, Fernandez P, Fuentes AM, Paramo JA,
and Rodriguez JA (2003): Vitamins C and E downregulate vascular

VEGF and VEGFR-2 expression in apolipoprotein-E-deficient mice.

Atherosclerosis 171(1): 67-73
Vivekananthan DP, Penn MS, Sapp SK, Hsu A, Topol EJ (2003): Use of

Ao oA 9% - B4 - 543

antioxidant vitamins for the prevention of cardiovascular disease:
meta-analysis of randomised trials. The Lancet 361(14): 2017-2023

Noguchi N (2002): Novel insights into the molecular mechanisms of
the antiatherosclerotic properties of antioxidants: the alternatives to
radical scavenging. Free Radical Biology & Medicine 33(11):
1480-1489

Jay WH (1998): Oxidants and antioxidants in the pathogenesis of
atherosclerosis: implications for the oxidized low density lipoprot-
ein hypothesis. Atherosclerosis 141(1): 1-15

Roberta RE, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-
Evans C (1999): Antioxidant activity applying an improved ABTS
radical cation decolorization assay. Free Radical Biology & Medi-
cine 26(9): 1231-1237

Miller NJ, Rice-Evans C, Davies MJ, Gopinathan V, Milner AA (1993):
A novel method for measuring antioxidant capacity and its appli-
cation to monitoring the antioxidant status in premature neonates.
Clin Sci 84(4): 407-412

Ohkawa H, Ohishi N, Yagi K (1979): Assay for lipid peroxides in ani-
mal tissues by thiobarbituric acid reaction. Anal Biochem 95(2):
351-358

Oliver CN, Ahn B, Moerman EJ, Goldstein S, Stadtman ER (1987) : Age-
related changes in oxidized proteins. The Journal of Biological
Chemistry 262(12): 5488-5491

Livine RL, Garland D, Oliver CN, Amici A, Climent I, Lenz AG, Ahn
BW, Shaltiel S, Stadtman ER (1990): Determination of carbonyl
content in oxidatively modified proteins. Methods in Enzymology
186, pp.464-478, Academic press. Inc., New York

Oyanagui Y (1948): Revaluation of assay methods and establishment of
kit for superoxide dismutase activity. Anal Biochem 4: 290-298

Lawrence RA, Burk F (1976): Glutathione peroxidase activity in sel-
enium-deficient rat liver. Biochem Biophys Res Commun 71(4):
952-958

Inger C, Bengt M (1985): Glutathione reductase. Methods in Enzymo-
logy 113, pp.484-490, Academic press. Inc., New York

Acbi H (1984): Catalase in vitro. Methods in Enzymology 105, pp.121-
126, Academic press. Inc., New York

Tietze F (1969): Enzymatic method for quantitative determination of
nanogram amounts of total and oxidized glutathione: appli-cation
to mammalian blood and other tissues. Anal Biochem 27(3): 502-
522

Bradford MM (1976): A rapid and sensitive method for the quantitation
of microgram quantities of protein utilizing the principle of protein-
dye binding. Anal Biochem 72(7): 248-254

Miller NJ, Rice-Evans CA (1997): Factors influencing the antioxidant
activity determined by ABTS " radical cation assay. Free Radical
Research 26 (3): 195-199

Silva EL, Piskula M, Terao J (1998): Enhancement of antioxidative
ability of rat plasma by oral administration of {—) —epicatechin.
Free Radical Biology & Medicine 24(7): 1209-1216

Djuric Z, Uhley VE, Naegeli L, Lababidi S, Macha S, Heilbrun LK
(2003): Plasma carotenoids, tocopherols, and antioxidant capacity
in a 12-week intervention study to reduce fat and/or energy intakes.
Nutrition 19 (3): 244-249

Kehrer JP (1993): Free radicals as mediators of tissue injury and disease.
Crit Rev Toxicol 23 (1): 21-48

Rohn TT, Hinds TR, Vincenzi FF (1996): Inhibition of Ca*-pump



544 - I55 Fae] A3 - FEAs) &

ATPase and the Na+/K+-pump ATPase by iron-generated free
radicals: Protection by 6, 7-dimethyl-2, 4-di-1-pyrrolidinyl-7h-pyr-
rolo [2, 3-d] pyrimidine sulfate (U-89843D), a potent, novel, anti-
oxidant/free radical scavenger. Biochemical Pharmacology 51 (4):
471-476

Dayanandan A, Kumar P, Panneerselvam C (2001): Protective role of
L-camitine on liver and heart lipid peroxidation in atherosclerotic
rats. The Journal of Nutritional Biochemistry 12(5): 254-257

Shea TB, Rogers E (2002): Folate quenches oxidative damage in brains
of apolipoprotein E-deficient mice: augmentation by vitamin E.
Molecular Brain Research 108(1): 1-6

Santos AA, Silva VG, Guerreiro LT, Alves MV, Cunha VLF, Cunha J,
Kovary K (2002): Influence of norbixin on plasma cholesterol-
associated lipoproteins, plasma arylesterase/paraoxonase activity
and hepatic lipid peroxidation of Swiss mice on a high fat diet. Food
Chemistry 77(4): 393-399

Murakami S, Kondo Y, Sakurai T, Kitajima H, Nagate T (2002): Tau-
rine supresses development of atherosclerosis in Watanabe heritable
hyperlipidemic (WHHL) rabbits. Atherosclerosis 163(1): 79-87

Hsu HC, Lee YT, Chen MF (2001): Effects of fish oil and vitamin E on
the antioxidant defense system in diet-induced hypercholesterolemic
rabbits. Prostaglandins & Other Lipid Mediators 66 (2): 99-108

Shea TB, Rogers E, Ashline D, Ortiz D, Sheu MS (2003): Quantifica-
tion of antioxidant activity in brain tissue homogenates using the
‘total equivalent antioxidant capacity’. Journal of Neuroscience Me-
thods 125(1): 55-58

Tamer L, Sucu N, Polat G, Ercan B, Barlas A, Yucebilgic G, Unlu A,
Dikmengil M, Atik U (2002): Decreased serum total antioxidant
status and erythrocyte-reduced glutathione levels are associated with
increased serum malondialdehyde in atherosclerotic patients. Arc-
hives of Medical Research 33 (3): 257-260



