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Inhibitory effects of Keishi-bukuryo-gan and Tokaku-joki-to on
peroxidation of lecithin-liposome by active oxygen
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Abstract

It was found that Keishi-bukuryo-gan (Gui-Zhi-Fu-Ling-Wan) and Tokaku-joki-to {Tao-
He-Cheng-Qi-Tang) have inhibitory effects on the peroxidations of lecithin-liposomes by
active oxygens, hydroxyl radical and superoxide anion, derived from hydrogen peroxide-Fe**

system and xanthine-xanthine oxidase system. These effects were similar to and stronger than
those of catalase, mannitol, superoxide dismutase or dl-a-tocopherol as a scavenger or an
antioxidant. These prescriptions inhibited the percxidations of lecithin-liposome by active

oxygens in concentration-dependent manner.

Key words hydroxyl radical, Keishi - bukuryo - gan, lecithin, liposome, peroxidaion,

superoxide anion, Tokaku-joki-to.

Abbreviations ADP, adenosine-5-phosphate ; EDTA, etylenediaminetetraacetic acid,
disodium salt ; FeCl;, ferric chloride ; MDA, malondialdehyde ; SOD, superoxide dismutase ;
TBA, thiobarbituric acid ; XOD, xanthine oxidase.
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T 5 EMEBFRIC L 2 BBRLIGERET L 72,
FiE

(1) BE AR Fiio X 23, Ef (Keishi),
Cinnamomum cassia BLUME 3 g, 2% (Shakuya-
ku), Paeonia lactiflora PALLAS 3 g, #k{= (Tonin),
Prunus persica BATSCH 3 g, £ % (Bukuryo)
Poria cocos WOLF 3 g, # 7+ B (Botampi),
Paeconia suffruticosa ANDREWS 3 g % 500 ml D Z#H
KTCHEBIZH S FTHIL, ZONMZAEGTELE
BX L, MEARIS T X 20, Biobg HE4
g, K#% (Daio), Rheum palmatum LINNE3 g, H
¥ (Kanzo), Glycyrrhiza glabra LIMME 1.5 g, 5fH
1g %500 ml DERAKTEEIZL S F THL, £9
B e R LIRS N, 26N
AT, BREELVBAZINEARERICELL
MR TH B, b X ADNEIE, AR
ITX AN 9%, ARG, 18% TH-12, Wik
% 4%k (ferric chloride; FeCl,), ®&{bAk3R, *
o F, FANLEY—)LVEE (TBA), dl-a-t
a7z —), = b, WBRE—#TE=
v, L F o (B v L AR 2 H
Wiz, TF L PT I PAEEEE S F ) 7 40 (eth-
ylenediamineteraacetic acid, disodium salt ;
EDTA) 3 ALEMZERTHE, catalase (EC 1.11.
1.6, - FFlE#%Y), superoxide dismutase (SOD; EC
1.15. 1.1, Ak mERS), XOD (EC1.2.3.2, x5 —
2L 7 8 Grade I) 14 Sigma #t 8 % F v 72,
adenosine - 5 - diphosphate monopotasium salt
(ADP) iz A ) > Z NVEERIT RS % w72, Zh
LBIUZOMOREER, wINLFEREEH
72,

VL F o OMEIREIRE I, Stoffel " b 0 JiiET
AL 72, TORER, TIX B ) — VB,
Vv, AV B, LI F R, AT T
S EEDTTRIRIEIEE T - 72,

L F DS TREE, BEED VSR
RILL 2G5 HEP LR L2EZ 519337 TH
272,

2 LIFUR)—LDBR v Fr )Ry
— LDOEENT, WERCHEWHTOL e L UTE -
7227 100mmol dL v F > % Zma kL4 5ml T
BRL, FART I ZaCHEERFREL TV T
DWEWELER L 72, 242, 10ml @ 50 mM Tris-
HCl s fEd (pH74) 2&mL, Ry #AT
S5z L)L F o) RY — LBEHRE

7z,

3) BEEEKAFR-Fe ZDLSF YR — L
BEM LRSS B ERES AT F X, SMERKS
THXOEEHER | FH Lok FBRIL T, &
WEEEAS 25 mM L L F 2 ) KV — 24, 2.5 mM @R
ek, 25 mMIERES —#7 v T =74 L SR
EDORKRTH AR F LT X A, MiZARREBLX
Z, catalase, > =F—J), dl-a- F 237 £ T—
L7 e 50 mM Tris-HCL 82 (pH 7.4) i
L ARIGEH1.0ml 2 37°C, 1A > ¥ 2 ~—
FL72, 20i%, 10% F ) 7 v o BB 1.0ml 200
Z, 3000 rpm, 105 RhE.GL 72, £ EE 1.0ml iz
0.67 % TBA % ¥ 2.5ml % J0 2z, 100°C, 1 &R
B fz, &%, ELICWwHIL, n-7 8/ e
Dy (151 W EN L THEAL, 3000 rpm,
1540 R0 L 72, B0 %, 1§ 530 nm TOWG
ErBEL 2z, TBARGEEDE 2 P TIT
tF (MDA) LT, #Ri2E=mL7, £/, @
AL B I T 2 Sk mflEiE, DToRX
(A) TEHRL 7,
R _ sIRMEE MDA & —RiRisnito MDA &

(%) SRS MDA &

X100 (A)

@) FYFo—-XODRDOLIFYRI—L4L
B ERICICH T 2ERESATF R, MiEARS
T AOMEIER : Tien ¥ Aust D F " #IEH
LT, BEEE  Lumol b & F > ) KY —2,
0.33mM ¥4 > F >, 1.7mM ADP-0.1 mm FeCl;,
0.11mM EDTA-0.1mMm FeCl;, 0.1U/ml XOD %
G AEMBE ORI TH bHHRRELT X X, &
AEBIX A, SOD, dl-a- M 27 20— A% EH
o 50 mm Tris-HCl (pH 7.4) ##HIC X 5 &G
W 1.0ml % 37°C, 104MA v x%a~—1F L7, %
D%, FIGHE 2 wHIL, Buege & Aust nEE T
ISR % MDA & L CHIEL /72, T4 b5,
1.0 ml O RFSAERIC 2.0 ml @ TBA 38 (kikE
#70379% TBA, 15% + YV 7 v o BB, 004%
butylated hydroxytoluene, 29 *.% /—)) %
ZEAL, 1000C, 15mBmEL 7z, miig, B
W2 H L, 3000 rpm, 1040 L 72, o058,
EiF 535 nm TOWNE £ #E L 2. MDA #13,
SRR 156 X105 2 b8l L 7z, F 72, #EE
LRSIz s 3 Sk oifziz, X (A) THEB
L7z,

(5) MRETERINIE | TN TOEEERIZPHEL
BRIFEETH Lb L, HEEREICE Student’s £-
test Z M7z,
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Tableliz/ "3 L iz, HEKELZ X 2B LV
WAL SIS T % 2 ORI E 2.50 X102 pg/ml i B
WTEFNF o MDA & it 0146 +£0.026, 0.445+
0.076 nmol/m! & #EiFm#EE D MDA & 25.368+2.215
nmol/ml & ) 3 FHEICEKETH 72, 72, £h
5 DIFIFRIF RS L= X 2 T 99.6831+0.318%
T, BRAREARIG T X 27 98252+1.006% TH -
72,

Boiz, ZNHDFHHEIT X 2 DRKRIEE 2.5X10,
25 ug/mi > MDA 813, WIiNLERMELD D
HHIKETH - 72, 72, T 5HDIHIERIZAER
TEALTX R, MEARBEZXRVTRLEHETS
o7z, FLT, HERFHL X 28 L UBARS
I X 24, WL BEKFRNIC MDA 29k
Y7 5T iz,

—%#, dl-e- F 27z v—iF 25%X10% 2.5%10,

25 uM DT NLDOEFHIBE TLH MDA A EME
INIABICERBETH 72, FLT, FHUTEBEK
FRICEfEE > T2, LrL, == t—Jb
TlE 25X10% uM B & ¥ catalase Tig 2.5X10% 2.5
X 10 mU/m] OE#BERF D MDA &2 8RMEE L
0 LIMETH - 7245, FICRBORMBEN2> =
F—i (2.5X10, 2.5 uM) B L& UF catalase (2.5 mU/
ml) T MDA i, WML LKL CHEEE
Wl tr, 2, 2= P OHIFIERE, W
NOBEICEBWT LKL - 72, —F, catalase D
AR, HARBEE25X102mU/ml T87,123 +
6.6319% TH - 725% 25xX10mU/ml T70.747 £
3.180 %, 2.5mU/ml T 16.788+0.382 % & {K{E T

})Of:g

2. ¥YUF-XODFRDLIF )R — A
BE LRSS T SRS+ X, HigARUS
T4 ADHGIER

Teble iR T & JICHMEF LT X 28 L UHh
KRS T % 2 DBHIEE 25X 102 gg/ml iz B\
T, FNFHo MDA ®it 0.023+0.004, 0.016 +0.003
nmol/ml ¥ #EFIEE " MDA #0.249+0.025 nmol/

ml kN LEBECRETH -2, T2,

Table 1 Inhibitory effects of Keishi-bukuryo-gan and Tokaku-joki-to extracts on peroxidation
of lecithin-liposome by hydrogen peroxide-Fe? system and xanthine-XOD system.

Peroxidation of lecithin-liposome by

hydrogen peroxide-Fe®* system

Peroxidation of lecithin-liposome by

xanthine-X0D system

Sample Concentration MDA (nmol/ml)

Inhibitory ratio (%)

MDA (nmol/ml)

Inhibitory ratio (%)

Keishi-bukuryou-gan  2.5X10% ug/ml 0.146+0.026%

2.5X10 0.282+£0.034%
2.5 2.863+0.385%
Tokaku-joki-to 2.5x10% ug/ml 0.445+0.076
2.5%10 1.734£0.070®
2.5 2.016£0.197%
Catalase 2.5x102mU/ml 3.26620.682
2.5X10 7.420+0.807%
2.5 22.178+1.910”
Mannitol 2.5X10% uM 16.774£1.157
2.5x10 17.420+£0.807%
2.5 22.016+2.201”
SOD 2.5x10*mU/ml
2.5%10
2.5
dl-a-Tocopherol 2.5X10% uM 0.146+0.026%
2.5x10 0.323+0.014%

2.5 2.984%0.334%

None 25.363+2.215

99.683+0.318
95.887+0.528
88.711x1.517
98.252+1.005
93.165+0.275
92.050+3.934
87.123+6.631
70.747+3.180
16.788+0.382
33.864+4.563
24.114+1.966
13.315%4.165

99.683+0.318
98.7224+0.509
88.236+5.295

0.023+0.004%
0.046+0.001%
0.0820.005"
0.016+0.003"
0.034£0.003%
0.068+0.007%

0.001+0.001
0.018+0.003%
0.028%0.002%
0.001+0.001*
0.010%0.003
0.015%0.003"
0.249+0.025

90.763+1.606
81.426+4.273
67.169+2.151
93.574+1.205
86.5471+1.044
72.892+2 875

98.795+1.205
92.972+1.477
88.655+0.869
98.795+1.205
96.185+1.406
92.269+3.076

Each value represents the mean+S.E. from 4 experiments.

Significant difference from the none-group, ¥p <0.

001, N.S.
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T, INLOHFHI X ZOBEIBE25X10,
25 ug/ml o MDA Bz I E|BEMBFELN LA

&R TH 72, LT, ZHHDHRIL X 213
BRI MDA E28BMEHIH & 7% - Tv - 72,
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fHE e H» Tz,

—%, dl-a- Fa7zua—, SODFWwTno
BBEETHL MDA B EEMEL YV LIEBETH
b, ZhsolfFRRCITNOERBE TCLEHET
?)07‘30

z =

BERAL K -Fe?* BT, T L ) 2R
RN CEMEBENTEE, FUzLbLviFranlik
) > BRE 2 RET A ARRUIRT B BB b I
Zbilb,

H,0,+Fe**—~0OH - +Fe**+0OH"
LH+OH - —»L - +H,0

L +0,—»L00 -

LOO - +LH—LOOH+L -

LH : unsaturated fatty acid
LOOH : fatty acid hydroperoxide

MR RS IR R B D E DD T 2 IV
IREHIEIT 202, LLLETIANAANY P r
— ¢ LTERT 2000, SHBEMICHRRT L Twhide
TS L v, ZNLDHFRIORBEERP O
MoK T X% 212 2w T, hydroxyl radical
(OH-) H=E#GEH D& 5 Z & % electron spin
resonance Z &> k7o FHETHRENATHS, 2
N HFROEREETH R, E, HHEIC
Bor=vhrginivd, sr=viieghtiEs
L"PT\A: Ehb, INLEENT = H Fert
LEE L, SEAENWE L LRI S B, ~E
Jarr ti@&’”bk%b: & HIEEBEROREEE LW

12 & B L2 F o dERib b FERO BOSHE A% 2
LNb, ORI UERRES AL & e AR
WEIE O H 5 = L hider b T 5. 4E, AT
MR E TN TH BV o F ) KV — L0#EEETEIC
DWW T LRI LN, FLT, £06D
&) 1R B 0 8 BB AL K & ) scavenger T H B
catalase, hydroxyl radical ¢ scavenger T& 5%~
= b, BiEThH L d-a-F 27 20—
NETEREDL L CIdBnZ il b, ZHZ
i3, hydroxyl radical iz & & #IfREE S 5 L CHAL

REANSCHIEEARGTEEREE T 52 L 258
LTw3

X > F > -X0OD &AL, Tien L Aust &
FU T LS irblf“ﬁf %5,
xanthine+0,*% uric acid+0;

O; +ADP +Fe**— ADP-Fe®t -O;
LH+ADP-Fe?* -0, »L-+ADP -Fe**+0,+H~
L-+0, —» LOO-

LOO:+LH—-L-+LOOH

LH : unsaturated fatty acid

LOOH : fatty acid hydroperoxide

bbb, EEEFILE L UBBEARSIC
superoxide anion scavenger #R{EFHN & 5 = & # 3%
mTV6mit,;nb@ﬁﬁ”aiﬂfwé&&
At x 2 wpih o &EE ™ 1213, superox-
ide anion &ZFIIGIER DB 52 & bREH LN T
b, N6 LD, superoxide anion iz & A b
PF )Y — LBE RIS L 2L RN
MEER 2B >ERTH S LB b s, SOD I
superoxide anion #{§* L, dl-a- }~ a7 zua—)b
ISR EER LI L BRI IE 2 B A-[al o FE 5
&0, HRRFHSRBARGICZ ﬂﬁ; IREEALE]
RObbZEDRBEENT, SHINLDTHAHID
superoxide anion |Z & 2 MIlIEEZED & DB T
HHHWER 2R3 0B L Ui 2Tz 64w
B, ZhbsoFEIC R EUER 2 HETE 5

Fbh b,

UL@ O FEOEBRICL IR EEED
b, BERTES A B & U B R SRS 9 MDA 4 il
MERE, oL hEBLUOBREEN Y B
hydroxyl radical % superoxide anion 4 g /E
fﬁ@}) LREERSCHIICL 20T, TBA Ea

CEBLDTIE LW EHRERENS,
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— VERBEA L B O B B =k A BH TV B
N EiE, EEBRCLET LRI ALTIAN
(LO-, LOO-) ®L > F > HERA KR I B Rk
b4 (LOOH) AMHIEHE» Z N s DEEICH
LZEETRELTVS
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