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Effect of Younnyeniksoobulrodan(EEsZEAE) on Antioxidant
Capacity in D-galactose induced Aging Rats

Ho-Sik Khil, Song-Shil Lee, Sng-Jac Lee, Kwang-Ho Kim

Dept. of Preventive Medicine, College of Oriental Medicine, Kyung-Hee University. Institute of Oriental Medicine,
Kyung-Hee University.

Objectives: Younnyeniksoobulrodan({TE 3T EFH) 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 Younnyeniksoobulrodan(fT&43& ST on antioxidant enzyme activity such as Thiobarbituric acid
reactive substance(TBARS), Superoxide dismutase(SOD), Catalase(CAT), Glutathione peroxidase (GSH-px) in rat
erythrocytes and liver.

Methods: Sprague-Dawley rats divided into 4 gorups, Young group(8 weeks old, N-8), Aging group(18 weeks
old, N-18), pathologically induced aging gorup(injected D-galatose 50mg/kg, Itime/day for 6 weeks, CON) and
Younnyeniksoobulrodan({T #4524 #7}) administered group(D-galactose 50mg/kg and Younnyeniksoobulrodan
extracts 840.0mg/kg Itime/day for 6 weeks, YIB). Rats were sacrificed and TBARS, SOD, CAT, and GSH-px
were measured in rat erythrocytes and liver.

Results: Plasma and liver TBARS concentrations of YIB group were significantly lower than those of control.
Red blood cell(RBC) SOD activities of YIB group was increased(F=3.445, p=0.033, ANOVA test), and RBC
catalase activities of all experimental group were not significantly different. RBC GSH-px activities of YIB group
was increased(F=9.365,p=0.0001, ANOVA test). Liver SOD activities of YIB group was higher than those of
control(F=4.967, p=0.008, ANOVA test). Liver catalase activities of all experimental group were not significantly
different, and liver GSH-px activity of YIB group was significantly higher than that of control(F=3.846,
p=0.022,ANOVA test). '

Conclusions: According to the above results, it is considered that Younnyeniksoobulrodan is effective in
inhibiting lipid peroxidation and increasing antioxidative enzyme activities in D-galactose induced aging rat.

Key words: Younnyeniksoobulrodan(ZF2FT£&1). Aging, TBARS, SOD, CAT, GSH-px
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R EST
9% 4 4 A4 ME
o] & B POLYGONI MULTIFLORI RADIX 4.0g
=RON=P= CYNANCHI WILFORDII RADIX 4.0g
HE R LYCII RADICIS CORTEX 5.0g
B PORIA 5.0g
B REHMANNIAE RADIX 3.0g
P T REHMANNIAE RADIX PREPARAT 3.0g
K% ASPARAGI RADIX 3.0g
B[4 LIRIOPIS TUBER 3.0g
A GINSENG RADIX 3.0g
B 33.0g
o BEHE 5,000cc® T Zg2Ho] 3,000ccd FFHT

(1) &Eafr 4%

REA A 25 ASAZ SDA ratE
AFHZ N2A BEXAA 8FH EEERF
(N-8 group)® 12539 EEEFNN-18
group), D-galactose F<J(Control group),
FERHFTLST FIF(YIB group)o2 Yo
Z} Bl 6mkeld vl A sl

N-8&2 ntz Ado] A3l N-18T&
ol AAE skA g1 nPALEQ} Evhe 6F
7r 53] #5815 Controlt® 1258 rat
o] D-galactoseE 653t HslFAlst #LE
2319t YIBZ2 D-galactoseE H&15A}
g3t FAlY EHEBRERERS AT FA A
o}

(2) &1t F%
ZEFEAFEL D-galactoseS H815FALE =
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A ¢ = o] F5AE -80C deep
freezer(SANYO, Japan)oll A @AIZE #hx3 &
freezer dryer(EYELA, Japan)Z 2417} &<t
TANRZXE EFEZFETFREAA7IZ 61.0g%
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452 9 39 EEFFEESMO 3T AFH Y] Pkl nixe T

A8 3.8% sodium citrate €% 0.1mE WE
€ coatingdll ARSSIYiTh AHAED MK
IHE AL WAS7] s EDTA(Ethylene
Diamine  Tetra  Acetate)?} EojE
polystylene Y4220l Fo} ice batho] 20
w3t B % F A4RE 712 2,800rpm, 4Col
A 30837 YAEEE oleglS9 red blood
cellRBO) ¥&& Eosty, 3z g3y
FREBRILY & AW 85 SF37] A8
-70C deep freezer(SANYO, JAPAN)e| B3
B

o}#}3Z2} RBCE ice cold saline® #7138l
AANE 72 2,800rpm, 4TAX 10837+ 94
Eeste AARAFE Azt ukEste washed
RBCE 944d. o] RBCE cell®} 0.9% NaCl
Sd9 Roust 1:10] HEF 348t 50%
hematocrit suspension(RBC suspension)& =
T F mgtERe e S8 A7R
-70°C deep freezerd) R#a}3c)

m¥ES AT ¥ ice bathYolA ZA 7+
A wo] ice cold salineo] ¥o] M3l v}
= AAZ EVE AAG F FAE Atz
HlE -70C deep freezero] B¥sl BEs(L
M BREE S A

(6) dAF k] Thiobarbituric Acid
Reactive Substance 3

@79  Thiobarbituric Acid Reactive
Substance(TBARS) &% #%F 209l
1/12N 32} 4me9t 10% phosphotungstic acid
0.5m¢E Y3 587 WX3 & 3,000rpmol 4]
107 A2t 4FAe vga, X2
< A9 AL A § HrEFD olmy Poj
A HAABN =F+ 2w} thiobarbituric
acid(TBA) reagent 1m{E 7}ste] & e 3
TS 93 2 95T water bathollA 14
Z+&<k incubationA| Tt 7)o n-butanol 3
nE 7hsted AH3] 4 F 3,000rpmel A 15

57 QAREs  de  AEdd s

" TBARSS| & 1,1,4,4,-tetramethoxypropane

g  ETEARFT 39 luminescence
(Perkin LS50)=
excitation 515nm, emission 553nmollA] A
33t

+9] TBARS #%& 7+ 1gd 0.1M
phosphate buffer(pH 7.4) 3mE 7}slo o#32
A F 1.5mR duplicate® 3t 33mM
FeSO4 89 504, 0.33mM butylated
hydroxytoluen(BHT) 5014, 33mM
L-ascorbic acid €9 50uE 78l Z A2
% 37°ColA 30%7 incubationA]F Tt} 7)o
10% trichloroacetic acid(TCA) €9 1.5mE
7F8t3L 12,000%gol Al 1083 AR st o
2 359 2m) 1% thiobarbituric acid(TBA)
reagent 0.5m¢E 7}8te] 1087 oz AL
A WBZAA 3,000rpmoll A 5E7F AAEE§
g5 A5N%L  FHdlY  spectrophotometer
(Spectronic 301, Milton Roy)Z 532nmol| 4|
v A 2ol o)

spectrometer Elmer,

(7) 879} 719 superoxide dismutase &
a3
HE 79 superoxide dismutase(SOD) ik
< g7 d89 20048 10mM Tris-1mM
EDTA buffer(pH 7.4) 1.8m= £dA %,
o] hemolysate®)] chloroform¥} ethanolg X
HH])7} 5:30] ¥-E hemolysate
219 048] 748l vortex2 7FslA 287F
FAANZTY. 7))
280utel  FRTE 7Y dARYrE
20,000xg, 4ColA 3083 FAEsq] J&
F5AE SOD EHS Z45t7) AF wRdo
2 ol83l9rk. SOD KL  xanthineo
xanthine oxidaseo] 23 superoxide& A4
[ ST A=)

=
ZE uE

Z 4°] hemoglobing

superoxide”} ferriccytochrome

. c(Fet+++)E ferrouscytochrome c(Fe++)2
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o g o 1 3 o] 3 5] A

P4 718 ol SOD7 EAISHH SOD7}
superoxideo] el A8t cytochrome ¢
FAdE57 ZAEgeE d8E olgsy =3
ste e A8l 0.lmM EDTAS @+
g 50mM phosphate buffer(pH - "7.8)°l
xanthine¥ cytochrome c(Fe+++)& QY1 &
e F 256TE FANY §9 2meolt} BHEA
5 50mE 7tstx, AHE A xanthine
oxidase &AL AXs 504E HIANHA
ferriccyto- chrome c9 #90) Wde Ax
€ 550nm(HP 8453, Hewlett Packard)ollA]
30z Aoz 3EIF wiMAEATt o
SOD9 £% &M AEE ferriccytochrome c
o #9& 50% Waiske SODY FS 1 unit
o2 dto] YEAL, 1 unit® E3] ‘MaCord
and Fridovich unit'2t3 3k},

“Zve] SOD ##e =487) 98 2 1g2 10
m2 50mM phosphate- 0.25M sucrose-
0.5mM EDTA buffer(pH 7.4)2 Z23AZ
¥ 10,000%g, 4CoA 2083 |48y
P& 4599 5 3mlE glutathione peroxidase
o] BHAOE 0|83, SmE SOD9 E%
Yoz AT &, 3me HEFNE 47T,
105.000xgo 4] 5087+ 9ABgs T a1 4
T4 -70C deep freezero] BFHUG}Y
glutathione peroxidase (GSH-px)e] ERdo
= ARBEIGE, SmY AFAL 3024 23
ultrasonication(Heat System- Ultrasonics.
Inc., Ultrasonic processor W-385)A17]31 t}
Al 28E F3l chloroform3} ethanole] %-1]n)
7} 5:3 o] HEE TE R 800uE 7}Eto 2
w1+ kA g3 T 20,000%g, 4TANA 20
B3 dARYAA 2 AF5HL SOD ke
o2 stk 7+9] SOD FEHE HEToAg)
%

AP Yo SR,

(8) A&7 7+ catalase EH
AE 79 catalase ES AFT FEaL
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1080¢4] 10mM Tris-1mM EDTA buffer(pH
742 £3A2 ¥ 0.0IM phosphate
buffer(pH 7.002 3|4st BRALZ ALE3}
St 250mM KH2PO4-NaOH(pH 7.0) .300
@, 100% methanol 3008, 0.27% H202 60
& polystylene tubed] B3 7)o %Y
£ 600ud 7}38F9) 20ToA 2087 shaking Al
7IAA gkgo] YojutA & F 7.8M KOH 300
s 7tste wk3E FAANZ|EL, 34.2mM
Purpald 812 600uE& 7}ste) 20ColA 10
3t shakingAlZ] % 65.2mM potassium
periodateg 300uE 71sted LAMAZ. o]
9,500x g0l A 1083 FAEGAA
spectrophotometer(Spectronic 301, Milton
Roy)Z 550nmolA - EFEE £33
formaldehyde® EFEZROZ 8l AL &
FAo2RE ERHS AL

Z+9) catalase iEHE FA3H7) sl WA
F 0.2g& 20u19] 25mM KH2PO4-NaOH
buffer(pH 7.0)0] Y3 @FAZA7|m o]
homogenate® < buffer® 60} FHA3 =
ice batho A
—Ultrasonics. Inc., Ultrasonicf Propessor
W-385)2 154 23] w23l senicationdt
¢ AEToret & WHOE catalase EHE

2 2535

ultrasonicator(Heat System

o

(9) A¥+9} 7+9] glutathione peroxidase
i

Y79 glutathione peroxidase(GSH-px)
EHS AYT dedo) 109 FHSE 7))
o HAFTFE LA ) EFHSFFE o
hemolysateE 348 ¥ Drabking®%<
hemolysate®}  1:19] HE&E 38k
hemoglobin(Hb)-& cyanomethemoglobin .2
AN T BRYOE A3

Glutathione  peroxidase9] EMSAHL
GSH-px7} 393 glutathione (GSH)#} H202



o] whE-E XA FHYY GSHE ®MtH
glutathione(GSSG) 2.8  ABA7]3, GSSGE
glutathione reductase® f{EffC. 2 NADPHY
HE o} tA] #9320 GSH=Z Hedl, old
H%4S w= NADPHE HE wjtA 34 o
A = B{L¥ NADP7} o= 98§ o] 43}
At} Tubed 0.1M phosphate buffer 500ul,
10mM GSH 1008, glutahione reductase
100w S 931, BHEY 100us d7Vstd 37T
oA  10%7F incubation*Z) ¥  1.5mM
NADPH 10048 Yo ©iA] 387} incubation
ANZY 97l nlg 37CE d9x 12mM
t-butyl hydroperoxideE 7}&}d ®FS-& A
A7) & spectrophotometer® 365nmollA] 30
Z HAS=R 387 GSH-pxd EHS =A3
o unit? =2 JePRATE 97164 1 unite
18%< 1.0uMe] GSH”} H2029) ffHo=z=
GSSHZ Mts= A& Fvdd.

k9] GSH-px #EH: £H 79 SOD #Eik
SN Azste] RAT) BEYE o)gstd 3
79l U3 o w AP, 749 A
v A8+ 99 t-butyl hydroperoxide o
21 H202E AM8319 a1, catalased) fEAHS o
A7l $18tkd 1mM sodium azideE H7Fslg
o},

(10) 5499 aid g=F

Z EHREY HEHSAEES Hd AlgE 97
st o] dwA @S bovine serum
albumin(Sigma)g EFEA0 2 st FAY
o WA 2.0% Na2C03, 0.4% NaOH, 0.16%
sodium potassium tartrate, 1.0% sodium
laurylsulfate(SDS)E X8l solution A9}
4.0% CuS04%! solution BE 100:1(viv)& &
Fate] solution CE HEATE BRY 504090
solution C 3mE H7tete A2o)x 1087
WAGE F Ar|e] FHY ZHFZ IMH

D EFERETEMC k3T AFY Fisked vAe 9%

45 WA & ot 3 660nmell A]
spectrophotometer 2 ¥ A a1t}

3. SHEYN

EE BARML 9E$4 SPSS(ver. 8:.0)&
ol gate HAFAT. 7EFATH FHS F
3zt FeldY SAYE HFTEFAAER
[okstglon, 7t A7k {94 ANOVA
test with multiple comparisons (Duncan's
method) 2.2 EA31. FFES 0.052

she.

8
1. 2h3h Mol s
gHA Y A DFBL N-g2ol
13.86£0.19g, N-18v9] 18.93+1.06g,
Control-0] 15.35+0.37g, YIB#o|

18.11+£0.50g2e 2 vel} A 7+ 1+358ke] =}
ol BAAHCE HEST Aot Yyon
(F=20.593, p=0.0001, ANOVA test), T+ H|
M (Duncan's method)E Zatd 2zt Hozlh =
oj¢] HEHS 2AT A N-187H YIBTo)
A ControlTel Hlst #og F7H2 “eh
Ath (Table 1) ol 2189 A NZFF
< N-80] 2.28%+0.07g, N-18°]
3.47+0.12g, Control&©o] 2.70+0.05g, YIBT
°] 3.831£0.05g22 Jeh} FHa 3t HEHe
Aole FAHOZ HEF Aovl o
(F=89.075, p=0.0001, ANOVA test), t}= 1)
#(Duncan's method)E Fatq 2zt Azt
ole] HFEME AT 27 N-1873 YIBT
A Controlwe] H|3l {9% F712 Jehy
Aot

2. YA Zho| IREBREEY
¢ A2 Bt AEE Loty Y i
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o) g of 1 3 o) 8 3] A

Bi@is{tY 8He(Thiobarbituric Acid Reactive
Substances: TBARS values)® A% Z#
N-870] 36.30+2.47 nmol/100m¢, N-1879]
39.17+3.25nmol/100me, Control-o]
54.00+3.68nmol/100m4, YIBTo]
45.1742.39nmol/100me. 2 e} FJd zH
zlol= EAHoZ FHES AUt ANeH
(F=7.141, p=0.001, ANOVA test), % ®v]x
(Duncan's method)E 3t zZF FJazk zho]
o HE#S 24T 23 N-187 7 YIBI oA
Controltol] H|3ld f#9g A4S JepiSith
(Table 1) 3+ BEBfRRLY %

70 7
60
50 A
40 A
30 -

10 -
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(Thiobarbituric Acid Reactive Substances:
TBARS values)® A% A3 N-8T°]
5.32+0.32 N-18Fo0]
6.75+0.64nmol/g, Control©]
8.98+0.89nmol/g, YIBi-°] 7.75+0.78nmol/g
oz Jeht} FJd 7 ZAole FAHLE BE
g Aoyt JAAeH(F=6.975  p=0.002,
ANOVA test), T+% 8] (Duncan's method)&
St 2 Hazt Aol FEHKS FAT 2
3} N-18F<& Control@ol Hj&te] F9J3 a
yehgl oy YIBES F93 &ol7t fId

nmol/g,

£ i

HMCON EVYB

Plasma TBARS

Fig. 1.

Means and standard error are shown

Plasma and liver TBARS levels

Liver TBARS

Calculated by ANOVA test. Different superscnpts are significantly different at P<0.05 by

Duncan’s multiple range test

N-8: not specially treated in 8 week-old rat. N-18: not specially treated in 18 week-old rat.

Control: D-galactose(50mg/kg/rat) was

injected for

6 weeks. YIB: treated with

Younnyeniksoobulrodan(YIB) and D-galactose (50mg/kg/rat) for 6 weeks

3. Mg e superoxide dismutase(SOD)
Et
AP Fo| Ao Hs BEFRS ES Lot

71 S8 HiEEE E??"] superoxide
dismutase(SOD)9] #EHS 43 23 N-8¢
o]  23.00%1.60, N-18%°] 20.33%1.65,

118

ControlT¢] 16.00%1.53, YIBZ0|
215014122 veht Fd 31 Aol B
How HEIF Aoyt UUCM(F=3.445,
p=0.033, ANOVA test), tt% ¥H)3(Duncan's
method)& F38ld 7 FJazt #old] HEAS
AAZ A3 YIBFo] Controlwol] H|3le] -2



254 9] 39 ¢ EEAERE0] Rah Y B9 PSS WA I

& Z7+e JeErh

4, HM@Fe| glutathione
(GSH-px) &M

AYTo A Hilslt BREY EHES Golr
7 98l Hifgfk  E¥%RQ glutathione
peroxidase (GSH-px)9 #EHS =A% A3
N-8-0] 0.209£0.015, N-18F0]
0.157+.021, Controli#o] 0.108+0.018, YIB
o] 0.238+0.0192 uEh} Jd I+ Apole
EAAcE HES A7t ANLH(F=9.365,
p=0.0001, ANOVA test), ©% 8] (Duncan's

peroxidase

method)& E3to] Zt Azt ol FEMEE
2738 A3 YIBTZo| ControlTol ¥ldte ¢
3 Z71E YeRddth

5 M8 72| Catalase &Mt

HY 7o X9 ikt BREY EEE dolr
7] 98l #iBkf B¥KQ Catalased) HEHS &
A3 Ax} N-8F°] 2042.1+152.7, N-18F9]
2976.84107.2, Controliol 2749.2+175.2
YIBZo] 3070.2+201.622 uER} g 3+
Aole FARSLE HEIT Aot AU
(F=0.776, p=0.519, ANOVA test).

IN-18 ECON OYB

SOD

GSH-px

Catalase

Fig. 2. Erythrocyte antioxidative enzyme activities

Means and standard error are shown

Calculated by ANOVA test. Different superscripts are significantly different at P<0.05 by

Duncan’s multiple range test

N-8: not specially treated in 8 week-old rat. N-18: not specially treated in 18 week-old rat.

Control:

D-galactose(50mg/kg/rat) was injected for

6 weeks. YIB: treated with

Younnyeniksoobulrodan(YIB) and D-galactose (50mg/kg/rat) for 6 weeks

Superoxide dismutase(SOD) activities are expressed as Units per minute per mg protein(l unit
will inhibit the rate of reduced of cytochrome ¢ by 50% in a coupled system with xanthine
oxidase at pH 78 and 25C in a 30mf reaction volume). Glutathione peroxidase(GSH-px)
activities are expressed as unit per mg protein(l unit will catalyze the oxidation by HxO: of 1.0u
ml of reduced glutathione to oxidized glutathione per min at pH 7.0 and 25C). Catalase
activities are expressed as nmole formaldehyde utilized as standard per mg protein.

6. 7t2l superoxide dismutase(SOD) &
i3

7k gt BEFA superoxide
dismutase(SOD)¢] {E#S FAE 23 N-8F

o] 39.52+1.53, N-18T°] 37.83+2.38,
Control#o] 39.80+1.86, YIBZ-o|
48.40x£2.5322 Yeh} o 7 Aol FA
Hog HEF Aolrt UJSH(F=4.967,
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o) & ol o) 8 81 1

p=0.008, ANOVA test), ©% Blu(Duncan's
method)E 38t 2z} Azt Aol HEES
243 A7 YIBFo] Controlwol] HEtd £
3 Z7+e JEhdch

7. 242 glutathlone peroxidase (GSH-px)

AeA AM2E(2002d 129)

p=0.012, ANOVA test), ©% ¥H]a(Duncan's
method)S %8t 7t AWzt Aold) FEMS
AR 23 YIBFo] Controldo] Hlatd #9
g 7+ JERITh

8. Z2te| Catalase &M

A : 2te| AL B¥%°l Catalase2l EFMS
Zve] img{t, B##<) glutathione peroxidase Mgt Z3 N-870| 1840.6+298.3, N-18
(GSH-px)¢ HEHS =A% ZAF N-8T9 o 2002.3+583.3, Control=0|
1.35540.012, N-1870]1.264+0.014, 1380.8+27.4, YIBO| 1912.3t49822 L}

A

Controli©] 1.138+0.026, YIBTo] EfLt Elgh 7F Xlo|= EAXMoz FES
1.404£0.129% vreht e 2k Aol= FAM  xjo|7h §A2UCHF=0.395, p=0.758, ANOVA
o2  HEZ Aot AN (F=3.846, test).

BN-8 [CIN-18 BECON EIYIB

SOD

GSH-px Catalase

Fig. 3. Liver antioxidative enzyme activities

Means and standard error are shown

Calculated by ANOVA test. Different superscripts are significantly different at P<0.05 by
Duncan’s multiple range test

N-8: not specially treated in 8 week-old rat. N-18: not specially treated in 18 week-old rat.
Contro:  D-galactose(50mg/kg/rat) was injected for 6 weeks. YIB: treated with
Younnyeniksoobulrodan(YIB) and D-galactose (50mg/kg/rat) for 6 weeks

Superoxide dismutase(SOD) activities are expressed as Units per -minute per mg protein(1l unit
will inhibit the rate of -reduced of cytochrome ¢ by 50% in a coupled system with xanthine
oxidase at pH 78 and 25C in a 30mf reaction volume). Glutathione peroxidase(GSH-px)
activities are expressed as unit per mg protein(l unit will catalyze the oxidation by HzO» of 1.01
mdl of reduced glutathione to oxidized glutathione per min at pH 7.0 and 25C). Catalase
activities are expressed as nmole formaldehyde utilized as standard per mg protein.
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