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An Antioxidative Effects of Banryong-hwan on Rats
Induced Aging by D-Galactose

Young-Ah Choi, Seok-Bong Kang

Department of Internal Medicine, College of Oriental Medicine, Dae-Gu Hanny University

Objectives : This study was done to examine the antioxidant actions of free radicals caused by Banryong-hwan in blood..

Methods : Twelve week-old SD rats were divied into normal group, control group and HTG group. Control and HTG
groups were age-induced with D-galactose, and extract of Banryong-hwan(BRH) was administerd to BRH group for six
weeks. After then, blood was taken, and activities of SOD and GSH-px in erythrocytes were measured, as well as TBARS
levels and concentrations of total lipid - tryglyceride in plasma.

Results :

1. The activities of SOD and GSH-px in erythrocytes were significantly increased in the BRH group compared with
control group.

2. The concentration of total lipid was significantly decreased in the BRH group compared with control group. The values

of TBARS and the concentrations of tryglyceride in plasma showed a tendency to decrease but they were not
remarkable.

Conclusions : Judging from the above findings, it is suggested that Banryong-hwan decrease the activities of free radical,
the concentrations of lipid in plasma and generate enzyme which form lipid peroxide.

Key Words: Banryong-hwan, D-Galactose, Antioxidative Effects
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© % free radical theory7} =tz 9Juf,
it Al st A2 7 atel ohet K18 s] A Avske BE §%iﬂE Abarol A el e
= 479 Hydwsts doye AdAQ W3l 3 free radicalol] 28t AZu] 2hat3 $2fo] &35
O I, AR, At o] AEEE B o) AW war} xeHH, free radical ¥HE-E A
A B, 7158 5, dEigd 489 Atz o] IRE $=x AALUAIE(-Oy, H0, -OH)
Abell AZs= BEFQ Ay @3S ae o8 Aoz i Ak, o)E free radical S 34
Bt B4 712 obA Bdshll WEiAA o whld A4 5 RE AW AREAS WA YA
S 12004 10. 11 - e 22004, 10. 22 A7, 58 Almere] wash Ak Al
AR BN, AN AT AE 165 AA AEEe] FodE wshzl o2 AESY
ATRA0 BT dda & FBP. AAIE fiee radical & Fo)3}
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oS A}z 9] thiobarbituric acid reactive substances
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AYT A ELAQ  SOD, glutathione
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=
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=
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1. 8% & ##

(1) &%

105¥ Sprague-Dawley% 47 3#E T st
HE A2 A 2F3A7 A B(FAALE: 2
WA 21.1%, A 3.5%, 2% 5.0% Z8E
8.0%, 24 0.6%, <1 0.6%)2 HLA AT HL7|7
Z A Fo] 400:20g(125%)Q HAES HE AHE-
st HEEES 3 vy Beldte] Fof 124
b wdE 2F5FH S, AUlE 2442TC, §%
40-60%2] Z719] stainless steel cageol| X AHS3}%
o, Algs} & AFEA HEE 3|t

(2) #Rt

B ghoA AL SAle gt 7&
B Al AN AL e A
o <gmEpE>' o /AR sEAe s e & A
9§ e 2ok

Composition of Banryong-hwan

BaB Cervi Cornus Colla 8.0
fEAE Cervi Cornus Degelatinatun 8.0
Rt Cuscutae Semen 8.0
i Biotae Semen 8.0
P Rehmanniae Radix Preparata 8.0
EEEE Hoslen Alba 4.0
M Psoraleae Fructus 4.0
Total 8.0g
2. BEAZE

(1) B &5



FEE 124 BIAA 12589 AF(Normal
group)3}  thET(Control  group), ¥
group) 0 2 o] Zh ol 6me] A wj A st

A olH A% SHA i 1¥AIES B
RS 657 18] FEEtEal vET
o] D-galactoseS 677 35154} =
st A @t D-galactose S I &}5A) S}aL BERE
A FEES AT 59 90

(2) 1t #5

D-galactose (Sigma, USA)YS 50mgkgd] HI-EE 1
1Y 6577 A& 22 rat ol FslFA} ST

(3) wauge)

DR 55 <l 240.0gS 5,000cc?] 5+ F&}
230] 3,000cce] FHRG A W g W)
£ FABIAL 3AIZE 5 Bipsste] 0.2um filter2 o
e oJ¥-g rotary vacumn evaporator(EYELA,
Japan)oll A 79t EFstth o] ¥FAS -80TC
deep freezet(SANYOQ, Japan)ol| A A7t WHR| 8 &
freezer dryer(EYELA, Japan)Z 24A7F E<F 5247
Z3to] BEAEAL Y 7|2 63.0gS Aof o] A ¥
8% T2 ZFSFY o 2439 50md cornical
tube(Falcon, USA)o| o] 2-4C9] WA B8}
Qow, AL o) water bathe]] 2o} gel’dglE ¢
3] o A&

(4) B i

B 252 I S/F9 200me) 27gS =
of Azg AAL 1050ngkee] BIEE AT HF
of 19 13] 6573t A+ T3k

(5) FAe] I

APV} R HPFTEL 12A2F AR
% diethyl ether2 v} A|A 7JE3S 3 10ml FAH7)
£ o] g3t 4o HAE AFHs}Ar) o)
A7 89 L3 E A5 93] 3.8% sodium
citrate 8- 0.1m0 2 W) H-E coatingdled A8
AFE dHe e AL RS A6
EDTA(Ethylene Diamine Tetra Acetate)”} S0i9l+
polystylene FA1 2] o] o} ice batho]] 208&-7F
BAE 5 AR VIZ 2,800rpm, 4°CAlA 3083F

3giof 248

AR5l ole)=¢] red blood cel(RBC)I} B4
< AU IREERE LY g A
e ZAE7] 8l -70C  deep freezer
(SANYO, JAPAN)ol| Rt}

o}#fZ9] RBCE ice cold salineg #7}ste] ¢4
Ba)7]5 2,800rpm, 4CA 1087 QAR 8=
HZ g Mt Vsl washed RBCE 2%
t}. o] RBCE celli} 0.9% NaCl §-oie] Y ulu]z}
1:10] H& 5 A3} 50% hematocrit suspension
(RBC suspension)& "H= & akgtghel 848
=X3}7] A7A 70T deep freezerol] X3 TH

{6) E79) thiobarbituric acid reactive substance

B 24

Mz
A
o
K
)
o3
rl

Aol thiobarbituric acid reactive substance
(TBARS) 830 Yagi®o] ¥ & olg3e Z43}
gtk @R 2040] V2N F4F 4mlsk 10%
phosphotungstic acid 0.5m¢E Har 587 W3 &
3,000rpmoll A} 1057+ AR ete] 5L He
1, AL A9 B4 E thA] g9l ghEght) o)
dolR AME FHFF 2mee} thiobarbituric acid
(TBA) reagent 1nfE 7}sle] & 44 & 48 ©
95C water batho]A] 1A]7F5<H
incubation*) 4t} 719 n-butanol 3miZE V)3l &
H3) 4 & 3,000pmol|A] 1587 A4E 2]
de AFde] 9le TBARSY 4E L144-

tetramethoxypropane-s X FEEH02  3Jo  lumi-

w3 =

nescence spectrometer (Perkin  Elmer, LS50)&
excitation 515nm, emission 553nmolA] & Z&}Si Tt

(7) AETY superoxide dismutase &4 =4

AY 79 superoxide dismutase(SOD) 4] &
3 ekl 200405 10mM  Tris-imM  EDTA
buffer(pH 7.4) 1.8mlE S8 A1Z1 ¥, ©] hemolysate
o] chloroform3} ethanol& H-3]H|7} 5:30] L&
W-E &0S hemolysate 53] 2] 0.44) 7}8}3L vortex
2 73HA 2487 & 4o} hemoglobing A A
o7le) 280uee) FHTFE beted @
20,000xg, 4°CollA) 3087 YA F-2| 5t
A& SOD &AE& FAs| A

131



HIZ 30| D-galactose2 FE Tst #F el EMEtsol ojxle

3}5{t}. SOD AL Flohé 7] whlo g 243}
At} SOD &4d-& xanthine©] xanthine oxidasedl] &)
3 superoxideZ AJA35}il, superoxider} ferriccy-
tochrome C(Fe™ )& ferrouscytochrome C(Fe™)Z
g1 7)=d ol SOD7} EAshHd  SODr}
superoxide®]] thall 73RS} cytochrome C2] 3914
£} adnks 922 olgeel F4se WHe
Agstgek. 0.lmM  EDTAS 343 50mM
phosphate buffer(pH 7.8)¢l xanthines} cytochrome
CFe"NE ¥ £98 5 25TE §AANZ £ 2
nellth EA&AE S0uES Jekal, A Al
xanthine oxidase &1 A|z&le] 508 H7AIA
ferriccytochrome  C2]  $glo] W= =
550nmol A 303 HAom 3R wlAYGFE AT
ol SOD2] % A AL ferriccytochrome C
o] B9 50% sl SODS] %S 1 unite
atef VERARITH

(8) &8-12] glutathione peroxidase &4 =74

289 glutathione peroxidase(GSH-px) &4
Flohés] ™2 olgstel 24Tk 48T &
galol 100e] S48 7okl AE7E $8A7)
oo FRFE ol hemolysate® HAF F
Drabkin& -5 hemolysate?} 1:1 H]-&2 EFs}e]
Hbg cyanomethemoglobin® & Z3ZA|Z] 3 44

L2 ARSIt

=
as=

7 899 GSHE 2}3}9 glutathione(GSSG)2.=2 A
3kA}7) 1, GSSGE glutathione reductase®] {Ef 0.2
NADPH®] HE gto} thA] ¥ GSHE H <),
ol ¥%S wl NADPHE HE mistA gL o)
A ¥ A8tE NADP7L €tk 421E o]831%]
T} Tubeo] 0.1M phosphate buffer 5004, 10mM
GSH 10048, glutahione reductase 100408 $31, &
A9 100 E FH7Fsle] 37T A 1087} incubation
AZ] T 1.5mM NADPH 100408 go] A 387
incubationA) At} o{7]d] v]g] 37CE d¢gR
12mM t-butyl hydroperoxideE 7}3}] ¥F8-& 7jA|

T o=
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AlZ] & spectrophotometer 2 365nmol| Al 303 7+
o2 387 GSHpxd) #A4E 245 uwitd =
itk o7lelA 1 unite 1E%5<¢H 1.0uMe]
GSH7} H.0,9] fEfS.E GSSGE AHH e AS
ERELE

9 37 FAE, A

Qe FAW FEE FringW 02 2459
t} @7 100 A3 HS0s 2mE H7bsta
boiling water bathol| 4] 1087t 71g ko] AHE3)A|Z]
2 jce cold batholl A 587+ WZAIA T THA] o] &
A 10040Z 3] Sml phospho-vanillin reagent® 3
7ks}e] 37C water bathoj A 1587} incubation&}o]
AN ol AN 5B WAAT F
spectrophotometer  (DU530, Beckman)Z — #}7
540nmef A 1] &4 ATt

w

fn
-l
gl
1

Moo
rn

il

I M

I

1)\]

e 9x94 SPSS(ver. 11.0)E ©
&3t tack Ne5A%A £48 B8 4
Aol X FA3hs Fa+RFUAE 2483l
o, 7 FHdke #9942 ANOVA test with
multiple comparisons (Duncan's method).2 #4135}
Pi. Fo5FEL 0.050)88 3HHTh

M oft
o]
N o

n. # %
1. 83| REBEtY ErHst
[ 8 Bl4 b (thiobarbituric  acid  reactive
substances: TBARS) ¥tek-g 243 A, ol
35.40+1.91 nmol/100mf, THZETo] 45.61+3.53
nmol/100mf, A&Fo] 41.76+3.33 nmol/100ml L. 2
Vel A 7 Jole FAFLE FAT Aelr}
SATHF=2.919, p=0.085, ANOVA test)(Table 1).

e

2. Mg 72| superoxide dismutase(SOD) &4 H5}

Ay e Hifi{l, F4S] superoxide dismutase
(SOD)e] &4& ZHG Ay, Aol 1847+
1.97unit/min/mg protein, ZF*o| 11.93+1.45unit/



min/mg protein, AF o] 16.91+0.76unit/ min/mg
procin®.2 veh} Ak 7 Hole FAHOE #
o 2ol 92O m(F=5.296, p=0.018, ANOVA
test), O H]1(Duncan's method)E %3} 7+ 2t
2 Aelel fol4e FAS A3t hrgol AT
of Hlal fFoskAl Frastgla, HAPato] ETl
Hlgte] f-of3HA| F7hetS e Table 2).

72| glutathione peroxidase (GSH-px) &M
b

A oA bk =% glutathione peroxidase
(GSH-px)¢] %Ho SAe A}, Gro] 0.160+
0.019unit/min/mg  protein, ©jZe] 0.094+0.008
unit/min/mg  protein, ATl  0.126+0.01 lunit/
min/mg protein®. = e} Atk 7 ol BEAA
o2 o3k Aozt AR oW (F=5411, p=0.017,

rg 2
1o mo(l

agof - 245

ANOVA test), Th% Bl a/(Duncan's method)2 %5}
o] Z+ A7l x}o) 9] Tr«]*éé AR3 Az} Yz
o] A dtol uis) frojsiAl AL, Aol
ozl ®lEte] §-oelA Z718l tHTable 3).

4 YR BXY, BHNY 5T Wl
G B4R FEE FHF A3k BT

184.00+18.61mg/100ml, thz=7o} 320.00+20.33mg/
100ml, A¥+o] 274.00+22.57Tmg/100mlo. 2 L}e}
A9 3 Aol BALOR f9l@ Aol 9
O 1(F=11.307, p=0.001, ANOVA test), T}5 Hln
(Duncan's method)& £3}o] Z} A7t 2po)e] {2
A AR A3 dzo] gl ws) fojst
A STk, ddre]l adel Blste] Fo4
O]yﬂ 7]—/\01.93\\:],'

Table 1. Effect of Banryong-hwan Extract on the Plasma TBARS Levels in Rats

. Plasma TBARS Durnican
Group No.. of anipal (omol/100m0) Souping
Normal 6 35.40+1.91" A?
Control 6 45.61+3.53 A
BRH 6 41.76+3.33 A
F-value: 2919
1) Mean+SE.

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

* calculated by ANOVA test
Normal: not specially treated in 12weeks-old rat.
Control: D-galactose (50mg/kg/rat) was injected for 6 weeks.

BRH: treated with Banryong-hwan extracts(1050mg/kg)and D-galactose(50mg/kg/rat) for 6 weeks

Table 2. Effect of Banryong-hwan Extract on the Erythrocyte Antioxidative Enzyme SOD Activities in Rats

Grouy No. of -animal Wi 20D Dunican
P : (unit/min/mg protein) grouping
Normal 6 18.4741.97" A?
Control 6 11.93+1.45 B
BRH 6 19.91+0.76 A
F-value: 5.296*
1) Mean+SE.

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

* calculated by ANOVA test

Superoxide dismutase(SOD) activities are expressed as units per minute per mg protein(l unit will inhibit the rate of reduced of

cytochrome C by 50% in a coupled system with xanthine oxidase at pH 7.8 and 257 in a 3.0m{ reaction volume).
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Table 3. Effect of Banryong-fmwan Extract on the Ervthrocyte  Antioxidative Enzyme GSH-px Activities in Rats

Normal 6 0.160+0.019" AY
Control 6 0.094+0.008 B
BRH 6 0.126+0.011 AB
F-value: 5.411*

1) MeanzSE.

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

* calculated by ANOVA test

Glutathione peroxidase(GSH-px)- activities are expressed as unit per mg protein(1 unit will catalyze the oxidation by H.O; of 1.0umol
of reduced glutathione to oxidized glutathione per min at pH 7.0 and 25C).

Table 4. Effect of Banryong-fwan Extract on the Plasma Total Lipid and Triglyceride Concentration in Rats

Normal 6 184.00+18.61" 79.00+6.91" A?

Control 6 320.0020.33 90.66+7.01 A
BRH 6 274.00122.57 86.66+7.98 A
F-value: 11.307* 0.656*

1) Mean+SE.

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

* calculated by ANOVA test

RN FAAY FEE ST A ZATol
79.00+6.91mg/100ml, thZ=Fo] 90.66+7.01mg/ 100ml,
AF o] 86.66+7.98mg/100mlE L}e}L} Hek 7+ 2}
o FAHOR AT Aol7h YUTHE0.656,
p=0.533, ANOVA test)(Table 4).

V. Z &

=3 A At A Al wet 718
H& AR HagusE dosle AAH W
Hgog AA Yol Aol WA 97 84
ol g Aee o@A Bk AAe T2} A
o AUA A fRe] Qe 2]
FHHoTE YL e A dnB

w3lo] oigk 7]AL =7 developmently pro-
grammed agingZ#”* ¥} damage accumulation agingzit
PNz Gy, A% A39E0) 1850 gt

Rt ol o

N [1.]10 it
fo be o

134

HAE F7170] vlE] program¥ o] Qlth= o] &)
o 32 free radical theory™™, HHME SAMo
A%, A7IRAE ALY Fog ot
U A9 tiFEe o]EE0] o= FxY HS
AR WA w3t EAe oA G4
A A gon HZode AAUAA FLH
ol e o free radical ¥HS-0] =3E 4
U free radical HHg-4%%) 22wy Qi)
radical theory= AAE AH|3= BE AESA
oA f-2 B free radicald] oJske] AZ) 2halH
&abo] 235 o] AWt wilr} 2tk o)

2 ZHFAA  free radical ¥Hg-2 A R
Zthate] o8t BA e F5A4 AAENARE(-Oy,
H,0,, -OH)d) 98 Aoz A . AAde
54 Aa QA o faFe-S Holde
free radical A A &4 BIELAQ FAEEA0]

EAFAT BAYlol AAEHE free radicale] A7

o o
w — |

ol 85 o B

—
[¢]
[¢]

A

A

¢

o
A



AE715E AsAA =st A S LS 2o =
%1:]—2930
sholatoll A <K - Rl KERS ME AT
TEE RS —hmREE - EEIRE KRR
Ko, Fk /\f&%ﬁﬁ, SRR KRR b
ANFRE Hirge B R BiEE SRR
2t s, K%@g‘z, FIRMEE, ME R AT
sto] Aol W2 B wiy HelE A3 =3y
i Fapoll theh Mwalar o, <FEfE - K>l
Ae It BRE PUBSHRAGE HR ABEEE
Bk MEBETMAR S AL, <BEEH
of “BILERAIFE BOREAEFEX S st 3]
4% M F83 Aol RGN #39& o

ek Aol Biiel Aaledse] ojsle] A4 At

.y r[r
01' Ay,

e

I_.

ols} o] Felstol _@m Vg BRE A
vz olr Fe] JAE TS AAS

AT HRES EAEE V| REAE *@74611 (EE

& 2yt JI5eES FAsH: Aol A9 =
35 oWela A7%E BAse $Ye AAsta
B 4 Stk

Zor Bl olshd EARre] WlEH S il
Kol 3t FALlAM Fimel A7 83.6%E 713
A Vet %f&zoﬂﬂb s s
o] Aata’, SODEAo] AstHo] gom”, e
ok A TR, @M”, BEEEN" 59

Agge] siAdel §EE AsiA715, SOD3
B A7 w3 oL wask .

delstold gestel Ade W, EF, G
O

it

ow e WA B HES ] BOR T T
fmEgo] ﬂ*o] Ag =} g},

<HETHE - B BT rsae] A 3 8
B8] b@ﬁxt <EBEL L) AR AFHE A
Hho @ <g HUREY, <HELHT 71A1E ] ¢l

oF KT KiEhn LEE KA LHRLE
AP 8 gl HaA B AiaEE &
o) Atk A7t9) obEe) HH AARY HATE,

350} - 3448

B KBRS, WMAERS) kel 9, Rk
P TER, AIFUE, B ILE. R, RS,

Ak, w0 0ME, bEMElE Zsolieled, T
Lf WHENTHE, ROKT SR E%ol LAY, b
HO Wi, AREREE she &%) ot Ak
wo LS PiARE BB, Mg s

3?4

l

= 859

¢odit R

A
w3 B gstasd gk A¥A A
Yo AR} i) =3F ] B B I ol
A A AL 74Tl free radical A BA
xanthine oxidase®} aldehyde oxidase &4-S 24|
e g%l UeS BIsty, FUE ARES
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Aol g Bk, A0S HhmEEet Ak
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HE A0S AAANZITE oA free
radical ¥k-gof] tigh wWo} V1Mo R 1 o] vl
$ Hw, catalase, glutathione peroxidase 52
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3ol F°3 Qe wnst FAIA hebsiet. A
FroM e 7949 AA F718H(p=0.018), SOD7}
glutathione peroxidase 53+ 2d] A28 fr=
B3 A AWIE AAlsle sk
S YehE Aoz v 2ol M Ho| free radical
£, AASE gel S99 Exe el

#d

Fil

L

e
i

&
o
=

136

Ax2 FZFHu) Glutathione peroxidase(GSH-px)=
281 7) e FAG)A) hydrogen peroxidert lipid
peroxide 5 AAsH= F2o0)t}’. glutathione
peroxidase &AL R E FA4 A A
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