CH Srofl ebste) et x| HgH A15(200441 68)
Kor, J. Oriental Preventive Medical Society 2004 ; 8(1) : 75-87

BT 2GEH 959 vl vxs B8

SE - ol - WIS - oAb - YT
A3 chstm she| ooy st of wolstmal ZS|tHath Sl st T A

Effect of Rubi Fructus(Fruit of Rubus Coreanus Miq.)
on Antioxidant Capacity in D-galactose Induced Aging Rats
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Dept. of Preventive Medicine, Callege of Oriental Medicing, KHU
Institute of Oriental Medicing, Kyunghee University

Abstract

Objectives : Rubi Fructus(fruit of Rubus coreanus Miq.) composed of Polygonum multiflorum THUNB.
and some medical herbs is known as formula of senescence delay effect. The purpose of this study is to
investigate the effect of Rubi Fructus(fruit of Rubus coreanus Mig.) on antioxidant enzyme activity such
as Thiobarbituric acid reactive substance(TBARS), Superoxide dismutase(SOD), Catalase(CAT),
Glutathione peroxidase(GSH-px) in rat erythrocytes and blood plasma.

Methods : Sprague-Dawley rats were divided into 3 groups, Normal group(supplied enough water and
feeds only, Normal Group), D-galatose administered group(injected D-galatose 50mg/kg, 1ltime/day for 6
weeks, Control Group) and Rubi Fructus(fruit of Rubus coreanus Mig.) administered group(D-galactose
S0mg/kg and Rubi Fructus(fruit of Rubus coreanus Miq.) extracts 85.0mg/200g 1time/day for 6 weeks,
BBJ Group). Rats were sacrificed and TBARS, SOD, CAT, GSH-px, Plasma total lipid, Plasma
triglyceride and cholesterol were measured in rat erythrocytes and blood plasma.

Results : Plasma TBARS concentrations of all experimental group were not significantly different. Red
blood cell(RBC) SOD activities of BBJ group was increased, and RBC catalase activities of all
experimental group were not significantly different. RBC GSH-px activities of BBJ group was increased.
Plasma total lipid concentration of BBJ group were significantly lower than those of control. Plasma
triglycenide, total cholesterol and HDL-cholesterol concentrations of all .experimental group were not
significantly different.

* Corresponding author : Dept. of Oriental Preventive Medicine, College of Oriental Medicine, Kyunghee
University. Tel : 82-2-961-0329. E-mail : prehan@hanmail .net
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Conclusions : According to the above results,

it is considered that Rubi Fructus(fruit of Rubus

coreanus Miq.) is effective in inhibiting lipid peroxidation and increasing antioxidative enzyme activities in

D-galactose induced aging rat.
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BaTe Pl taEel nixe 9T A3
7] fstel EPe] e Alg3te] D-galac-
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FAdA BETE FAT5F9S F mifEe) BER
FALY, M8 superoxide dismutase(SOD)
&M, Y82 glutathione peroxide(GSH-px)
&, AYT9] catalase &M, I FAd
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1079 Sprague-Dawley® R IFHE ¢
A3ty EHER AR A 23U nEuEAE
([F)elag2i= Fejd Aol Fept 4
H8 FAAME 5057, FAAEE 2EWE 211
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1) B%E 4Y

g B4 233 HeA1Z] SDA 3
F2 AFPsE 124 EZINA 12FEHY
Normal group, D-galactose® 5943 Control
group 2 BETE 58 BBJ gropl® Y
ol Zb o 6viely wjA st

Control=Z 1253 ## o) D-galactoseE 6
2+ AslEAtety ELE sttt BB
2 D-galactose® H3lFA} &3} FAl BE
TE AF+FA39h

2 %R M=

FaT 300gS 5000cce] T2 EgAH0)
3000cce F/F59 ¢ YL g8 whrE
Falsla 3A1ZF FQF RS 02um filter=
o33k o H8 rotary vacumn evaporator
(EYELA, JAPAN)O| A 79} 55% &, ©] &
ZAE -80C deep freezer(SANYO, JAPAN)
ol A FF A2t WX Z & freezer dryer(EYELA,
JAPAN)Z 2473t &<t 27Axso BaT
A7]2 42.0g& LA

3 E#M FH
D-galactose(Sigma, USA) S0mg/kge 13
Y 65 87 el FsFalste w32
skt

4) WKk F04
BRT F28 T00ng20gs SHFE 34
3te] BRI @#ol 1Y 13 653 AF 5

3.

5 #g, gz ¢ RBCEE!

677 AdS FAAZ HEREETES 1243
AAANZ & diethyl etherZ vl AA &3
T 10 FAIE ol 83t AAAM MK
AFBACE olw FAVIE MK S1E WA
37) 98} 38% sodium citrate €% 0.I1mE
WHE coatingdte] AHS-SFATE AFHE MK
2 FHd "ol ice bathell 2087 W3 &
LARY7IZ 2800rpmHERMLE, Z383K,
GERMANY), 4TColA 3087 94Egsty
-70C deep freezer(SANYO, JAPAN)S] H#
El A=

RBCE ice cold salineS #H7}ste] Q418
712 2800rpm(HERMLE, Z7383K, GERMA-
NY), 4TollA 1083 fAEese A7
& A ztel wkE3sle] washed RBCE AUt
o] RBCE cellz} 09% NaCl £ F-=juj7}
1:1°] HEE At 50% hematocrit
suspension(RBC suspension)& e 3§l
LEFe mES 437 A7A -70T deep
freezerol] E@3tHch

6) X2 T2 superoxide dismutase &M

¥ superoxide dismutase(SOD) &bk
2 HEF d@Ed 200uF 10mM Tris-1mM
EDTA buffer(pH 74) 18mE £3A)z71 &
©] hemolysate®l] chloroform¥} ethanol& #
H]7} 5:30] HEE E 8§98 hemolysate
Bl 04u) 7}l vortexE ZFEHAl 28z
2 41 hemoglobing HAA|Z T, of7]el 280
e FRFE 7HE YAEEI7IZ 20,000%g,
4CoA 08T LAz 9L J+9S
SOD &S S350 Y3 BrRdo2 o83
At

SOD &2 xanthine©] xanthine oxidaseoll
o3l superoxideE A4d3dt:, ©] superoxide’t
ferriccytochrome c(Fe+++)& ferrouscytochrome
c(Fe++)Z hA71=d old SOD7F &8}

77



digtelbate]8}3) %] A8H A1E (20043 6Y)

W SOD7} superoxideo] W#] A3l cyto-
chrome c®] #U$5E7F ZAAddE Y& ol
3t FAs= WEE ARSI 0.1mM
EDTAES &3 50mM phosphate buffer(pH
7.8)° xanthine®} cytochrome c(Fe+++)& ¥
I EEF T BTE FRAZ £ 2molh
BFRA R 0uE 7Hstal, ALS 2ol xanthine
oxidase BE AZRdo 0uE H7MAHA
ferriccytochrome c2} &¢o] W=l AXE
550nmell A 30% 7tA o2 3R vl AR e
o} olw SODel £9 &M HEE ferricey-
tochrome c9] Y-S 0% #Wslsle SODe
%S 1 unito & &kod JeERATH

7) M7 catalase &M

Y] catalase WEHE HET HEAS
10819 10mM Tris-ImM EDTA buffer(pH
T4HZ £¥AZ1 & 001IM phosphate buffer
(pH 7002 343t grRdez A3
250mM KHoPOs,~NaOH(pH 7.0) 3008, 10024
methanol 30018, 0.27% H:0» 60ulE poly-
stylene tubed ¥ 7)o} BEEYS 6004
7kt 20TolAM 2083 7PEA EEHA
Sol dojutA 8 F 78M KOH 300u4E 7}
ato] 98-8 FAA )1, 342mM Purpald &
600ubE 7}sled 20CTAA 1083 7PE A
T 65.2mM potaBBJium periodate® 300
7vske] AT} o] & 9500xgellA 10
AAEZ A A spectrophotometer(DU 530,
BECKMAN, USA)Z 550mmollA &F35E =
$ ¥ formaldehydeE EFEBOE 3lo] A
EFTHo2RY ES AN

e & rler 22
oM rjn wo

fo o

8) H& 9| glutathione peroxidase &M
H¥Fo] glutathione peroxidase(GSH-px)
EEe YT FAgdo) 10vle FFHTFE UL
st AYFE LI A FHRTRE 9
hemolysate® 343t ¥ Drabkin®€ %< hemo-
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lysate®t 1:19] v]&=2 &3t hemoglobin
(Hb)¥ cyanomethemoglobin® & H3A7 &
BRYOE ALE3IATh

Glutathione peroxidase®] EM:Z4-& GSH-
px7} 8938 glutathione (GSH)® H.0:9) b
€ EXUAMNA &9Y98 GSHE k¥ gluta-
thione(GBBJG) 2.2 #A3kA7|x1, GBBJGE
glutathione reductase®} fEHSZ NADPH2]
HE ol thA] gdE GSHE =4, ol
¥3g wE NADPH: HE #otA €34&
wx] &= BREd NADP7F Eitis g8 g o
|-kt

Tubeoll 0.1M phosphate buffer 500,
10mM GSH 100g¢, glutahione reductase 100

£ ¥, #FRY 100E Arsted 37Tl A
1087} incubationA1Z! ¥ 15mM NADPH 100
WE Hol thA) 387 incubationAlZ T} 37)
o mlg] 37CE HHI  12mM  t-butyl
hydroperoxide® 7}ate wHS-& JHAIAIZ] &
spectrophotometer(DUS30, BECKMAN, USA)
Z 365nmolA 30x 7tHo 2 387 GSH-px
o) {ENS EAHEY witdd=Z Jehidch
71 A 1 unit& 18 &< 1.0«MS GSH7}
H0:9 fFfieE GBBJHE Mt=lE 2E &
ufj ket

7 BRE HEHESAS 8 AHeE Ay
To] @wld $3FS bovine serum albumin
(Sigma, USA)E FF8&doz 3o &3
ot WA 20% NaxCOs 04% NaOH, 0.16%
sodium potaBBJium tartrate, 1.096 sodium
laurylsulfate(SDS)E&  ¥33l= solution A%}
40% CuSOs%! solution BE 100:1(v:v)&
33l solution C& THEUTh #FEY 50wl
o solution C 3mE H7tstd LA 10&
H HXF F A7) 5He FRTE F¥E
phenol reagent 300uE Qo] A-20A 4583
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kA Etg ozt 33 660nmoli A4l spectrophoto-
meter(DUS30, BECKMAN, USA)&E uv|AA=t
st Tt

10) #Z&e| Thiobarbituric Acid Reactive
Substance &Hzf
&9l Thiobarbituric Acid Reactive Sub-
stance(TBARS) &2 8% 20ut0l /12N 3
Ab 4me®} 10% phosphotungstic acid 05mE
Wi 587 BAE £ 3000rpmeollA 1083
FAEE Y AF3de vign, AXMES 99
H4g thA] & ¥ ghEatgh oln doxl
Aol ZFHS 2mes} thiobarbituric acid(TBA)
reagent IE 7ot & HL& & ¥7& ddt
3] =3l 95C water batholA 1217 E¢t
incu- bationA|ZH T 3719 n-butanol 3mE
7¥sted AEs] 4L & 3000rpm(HERMLE,
7Z383K, GERMANY)olA4 1583 dAEgstod
Ade A& Q= TBARSS 45 1,144,
~tetramethoxypropaneS X &80z 3lo
luminescence spectrometer(PERKIN ELMER,
LS50, USA)Z excitation 515nm, emission
563nmell A A Fslgich

11) &el XY, S4Xg, ZalAHE

2 HDL-SHAHE
4ol AL ¥Ev Frngsgoz 34
k. 87 100ueel HE HS0s 2mbE H7)s
3 boiling water batholA 1083} 7}§ st
AEFAZI F ice cold bathol|A 587+ Wzt
A Zch thAl o] &8 1008 F3) 5mé phos-
phovanillin reagent® #7Fsle] 37C water
bathollAd 1587} incubations}sd LAA)7) 1
o] AH2dX 58 WZAIZl ¥ spectro-
photometer (DUS30, BECKMAN, USA) & 3

7 BA0nmell Al B A A Z3 ol
el FAAY FEE GPO-PAPHS °)
£ kit(FEAPZ SAstAh 39 24
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o2 FYFAL Fod

BET7Y #(LFE 87 Hilfeied nAe wE

2HE FTEE E429YE o83 k(FEAY)
& o83t A3, ¥4 HDL-F#x
12 %=+ LDL(Low-Density Lipoprotein)
2 VLDL(Very Low Density Lipoprotein)g-
AAAND T aiRoez HDL-ZFU2HEZE9
kit(FEAhH=2 SAFh

)
- _
TEE SAe=

7y el 24e FHRFHAR 89
ston, 7z HAzke] fol4& ANOVA test
with multiple comparisons {Duncan’s method)
FL& 0062 35

. 8% ¥R
1. HgTeo| SOD &

ML B#RY SODe Eie =43 A
NormalT-e] 1671152, Controli#e] 1017+
1.04, BBJ2ol 1260:1.2202 e} A
Aol BAMLE HEST zel7t glow,
t}56) ¥ (Duncan’s methocl)a 3] 7+ Ja
% Abele] HEMS HAI FAx BBJT)
Control @l ®]&h] ‘6‘7}’01‘1‘ %S JERIR
tHTable I).

Table |. Erythrocyte antioxidative enzyme

activities(SOD)
Growp % ppogop  Dunean
animal grouping
Normal 6 16.71+1.52" A?
Control 6 10.17+1.04 B
BBJ 6 12.60+1.22 AB

' Mean+Standard deviation.

? Means with the same letter are not
significantly different at a=0.05 level by
Duncan test.
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2. ME+ol GSH-px &

figft ®3R GSH-px9 EMS 4% 2
I Normala*e] 0.149:0.014, Controla*o]
0.080+0.007, BBJ°] 0.137+0.0182 et
@ 7 Aol FAALCE FES zel7t AN
o9 t}F ¥l (Duncan's method)E& %3}o]
7} Azt zolel HEMS AAT AT BBJ
o] Controldl Hlgtd o3t F7H& e}
WAtK Table 1.

Table Il. Erythrocyte  antioxidative enzyme
activities(GSH-px)

Group NO,' of RBC GSH-px Dunc?n
animal grouping
Normal 6 0.149:00147  A?
Control 6 0.080+0.007 B
BB]j 6 0.137+0.018 A

" Mean+Standard deviation.

? Means with the same letter are not
significantly different at =005 level by
Duncan test.

3. ME 9| Catalase /&M

filikik ##3%<Q Catalase?] &S FA% 2
3} NormalTo] 48645:1528, ControlTo]
4631.4£936 BBJie]l 460791812202 ‘Ely
A Aole TAHCRE FET Aol7)
$tHTable MI).

Table Wll. Erythrocyte antioxidative enzyme

activities(Catalase)
No. of
Group (? © RBC Catalase Dunc.an
animal grouping
Normal 6 48645:1528"  A?
Control 6 4631.4+ 98.6 A
BBJ 6 46079+ 81.2 A

Y Mean+Standard deviation.
? Means with the same letter are not signifi-
cantly different at @ =0.05 level by Duncan test.
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fe @k by -3 Thiobarbituric Acid Re-
active Substances : TBARS values)S &A%t
A3} Normalie] 34.99+3.74nmol/100m¢, Con-
troli*o] 47.61:4.06nmol/100me, BBJwT-0] 43.62+
4.64nmol/100m .2 JER} AT zpole %
AXLE FES 2tel7t gt Table IV).

Table V. Plasma TBARS levels

No. of Plasma TBARS Duncan

Group animal  (nmol/100m¢)  grouping
Normal 6 3499+374" A?
Control 6 47.61+4.06 A
BBJ 6 43.62+4.64 A

Y MeantStandard deviation.

? Means with the same letter are not signifi-
cantly different at «=0.05 level by Duncan
test.

5. ©Zhi

A, XY 55

Opk

g2y FAe] w58 £43 A3} Normal
o]  185.33+22.78 Control o]  497.33+70.24,
BBJiol 33650:35.7702 Jeh} A g+ 3}
ol FAIHSE HEF Aol7t dsleH, o
Z8] 3 (Duncan’'s method) & E3t 2+ ezt
zpolel HEMS A 237 BBJTo| Control
oo vldly fold ZAAE eI

40 FAAAMLY FEE FAHS A
Normal@o| 76671468 Controldo]  120.33+
1708 BBJZo] 8567+10572.2 Jeh} Atk
L oAbole BAIRSE FES Aot T
(Table V).
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Table V. Plasma total lipid and triglyceride

(Group No. of animal Plasma total lipid Plasma triglyceride

Normal 6 1853322787 A? 766714687 A?

Control 6 497.33:7024 C 120.33¢17.08 A

BB]J 6 336503577 B 867+1057 A
Y Mean#Std. Error

¥ Means with the same letter are not significantly different at « =005 level by Duncan test.

Table VI. Plasma total cholesterol, HDL-cholesterol concentrations

Plasma HDL-cholesterol

Group No. of animal Plasma total cholesterol .
concentrations
Normal 6 5483t375"  A? 26501519"  A?
Control 6 575014.01 A 25.17+2.09 A
BB]J 6 56.33+4.27 A 24.83+0.75 A

Y Mean+Std. Error

® Means with the same letter are not significantly different at a =0.05 level by Duncan test.

6. dZhf & ZelaHE &

HDL-Z3IAHE 55

2 F TYLHE FEE I A
Normalie] 54.83+375, Controli*°o] 57.50+
401, BBJa*ol 56.33+4.272 Vet A 71z}
ol BAIFCR FES Aot gtk

43U ¥ HDL-ZU4HE 58 4%
A3 Normalite]l 26504519, ControlT©)
25.16+2.09, BBJT*°] 24.83+0.752 Ut} At
T Aele BAACR FES Aozt AT
(Table VD).
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gEH waA w19 ARG §4 w3
FAo) gt BAo] nRHT o oz

BT Azte] SAH Ba4 A%T Gl

o 4% ¥4 58 =AATY A

5 AR E BEHoE e NEE FHA
AwatA =t >2H

AMgFelstell A x3he) HAAQL o}F R
3 FHEAE £elu Qo e - TR
fr EALERT), i8] PR R 9% &
b8 ggo] EAA AReolgtu By (e
firoll Aol ZERE AA Uro] B 4 9t
Et FHAR dAFH FHHHeRE F
etk EEER BN R'AE AW o4
o] A7 A7} LAFIE errorBBE, B
i EMETe 53 HAPom RrRBRI @
At ojRo] HAM Ml FFAes} W
Atk IBMMEZe AR, Lipofuscin 59
Ml fERNEREC 2ot debhdde Kb
L, 223 7150 Alzte] R\ e} pE
PRt EERES, B Eo] o ot
wASH s B iR (free radical theory)
ol Bigel &8 Vg7l F3ARA

o] Aotz A% ARELIEMHE 2 AE
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st dEQl AsAE & 4 o SOD®E
free radicals 433 Z7]) AP g
free radical®] 34 2 lipid peroxidation =%
2 TAHeR oI+ superoxide anion
radical2 hydrogen peroxideMH:0n)Z W&
FE gdolth o] 9] AAE catalase$}
GSH-px7t "dstth Z=22] peroxisomesailA]
-2 2AEE catalases SODE Q& A
¥ HOE H02 FYAIE  catalytic
activity®} methanol, ethanol, formic acid,
phenol® & hydrogen donorg] Atslell @<
3} peroxidic activityE 7HAth 3 GSH-
px= AA HolA] HO0:9F 93 glutathion
(GSH)°] 4t3}¥ glutathion (GSSG)o.2 =HH
A B¢ AASA Bt GSH-px2 ol9dk
I+3HE(ROOH) 3 GSHZEH-E] GSSG, alcohol
(ROH) 3 && A% vsS Fu) Fo=
» zA e Aibstd &4 BRI

T 9R BHTosE oy galkad &
2o 28] Axe] AF e didd) 2
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Hdeoze guzd o AHE de A%
U ANERES FB(repainEAE B F 9
th Aoz AElE Q9L ARG 5
= phospholipase®} DNAAMEIZ 48
glycosylase®} nuclease So°l old 3
C}.%%’Z)

goj oA dHEE wsirdel gt
A3 =3 ZAe WHES AAHSE AA
stk <R - R RER>PIME ‘4T
RERE WERE - CUTiRE ASHREL
KEE WHETE BOVEMETh, St/
BRE ZR&EE - LAFEE DiAes 0%
B OGBS VREE  AAEEE" S 3
of Firel Fgholl g A} s d3
A5, <FhE - TEBSY N “HtE FR
PATE, WFIERATE, MEHAR, HEBRW. AT O
RIATE HEE MW, IR £ R
BRI AT RIS B REER A
Tt BEE WIREE ER AREE B
REEE MEBETRE S o] Uo)7} Sojzt
of uwpe} wel FEigol st vehE #4k
B izt 71«8t gich
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ato] Eadl BRI F28 9¥L sn
ASg 7lEstm AP Ao YoM Ay
o] WEL B EAEE BR(EE B9
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g 71%d BAA vigo] Hy, HABKEL
ol2lgt o2 AR A HE Rk L
o) QAYAC] wet B BESoret ik
g BENA EEdT Zzsigch
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A AT 27 2 AE G 445 3
g2 e RE HeoR jmktie®
bSOl “EB kIR, ¥RAM, SRR BB
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3 PATY gk ATEE AP
A Zagte Fge AAsH Y Amz
AzhE, FATEATE SE AR FLo] 3
s Husgn®? BRFE F98 A%
E718) ARTEE R AFUYLe BEY 2
7} estrogen®} HAFSE g0 Aol dEA
ek

w3 §iEel Aeo] st oJAdel Rz
oz Q3 B9l wg ATE HAT ©7
2 okl HF ] B A HaleAe) FA
2 UAE AAS 3FY FAFHI=E
(Luteinizing Hormone, LH)ol widF wr-g-Ao]
FolaA ZrtEed, oo AR
S Rzsld YA Tt Yoke Buvl
kY

BRTN AT HFY PN I 4
F7} ANEQA HiEgkdl g ATE of
2 ANEA gtk ol #HEe WA H
W] g Aow 228 5 Yot

olw] ofe] kAl HilkL MR YW Kk

So| xdH HmINE HEAZS? 4
#Y #Fue, 2Y #8870 %9
g EaFY B oy g™
RS S¥ 0 gl MRS WY WmET
o] 3, T ERAAZE FOLED #ih
#® weamrEA® 550 pEm el
$3 Waso] Ao KPP HiElt &
ol diet WEE AT

B AFME AT Zwx)
AP o7 dolry] st HLHT IF
olgstd HimLAES ZAS AT 12539 &
BEiER(Normal group)® D-galactose 1

N
B oun

o fof

Hy

(Control group), B&ZF F+(BB] group) 2
2 o] vtk 1 A7 SOD, gluta-
thione peroxidase (GSH-px), &3 FA 4%
TN Hol gt xol7t AAUTH

SOD¥ AAUelAM Zs S4o2 zZEdhe
08 Fatsirag wiie 242 wh? A
Yool Hig BRES EHS dolr)
A8l pulL B %S SOD9 iEHS &4 2
3, AGr Aol EAHOR HEI Aozt
Aslen, vEr)Z(Duncan’s method)& &3
of z+ FAgz Aolo HEMS HAAIN AR
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