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ABSTRACT

Inhibitory Effects of H.B.T. on Peroxidation of Lecithin-Liposome
and Rat Liver Cell

"Dae-Yoon WOO, 1’I‘ae—Kyun LEE, 1Jin-Young MOON, 1Jong-Kook LIM, 'Weon-Hwan PARK
and 2Kyung—Soo NAM ; 1College of Oriental Medicine, 2College of Medicine, Dongguk
University, Kyungju, 780-714

Inhibitory effects of Hyeulbuchuckeutang(H.B.T) on the peroxidations of lecithin-liposomes by
active oxygens, hydroxyl radical and superoxide anion, derived from hydrogen peroxidase-F e’
system and xanthine-xanthine oxidase system. These effects were similar to and stronger than
those of catalase, mannitol, superoxide dismutase or dl-d-tocophercl as a scavenger or an
antioxidant. H.B.T. inhibited the peroxidation of lecithin-liposome and active oxygens in

concentration—-dependent manner. H.B.T. also dose-dependently protected the cell death induced
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by tert-butylhydroperoxide(tBHP) and significantly increased cell viability in the rat normal

liver cell(Ac2F).
peroxidation by free radicals and tBHP
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These results suggested that HB.T might play a protective role in lipid

Liposome, Antioxidant, Lipid peroxidation)

ABES] MM BEfSol didte ojw @ fEFAE
A olr7] $3ld ATLRE(Liposome) Ed<1
phosphatidylcholin{Lecithin) Liposome?] @f{t
REES AERe ZRY BB LKELRE AT
BRY E% M EEd mXe wEs BE
st FEH Jde RS A7l #®Este vt
ol t}.

I. 8% ##t & Hi&

1. BEMH

1) A%

o] ol (M %  egg phosphatidyl
-choline(egg lecithin), ferric chloride(FeCls),
H;Oz, dl-d-tocopherol, Wakojik (Wako Chem.
Co., Tokyo, BB,
hydroperoxide(t-BHP),  catalase,
dismutase(SOD),

thiobarbituric acid(TBA)<
St. Louis, M.O,
AL FF

Japan) tert-butyl
mannitol,
superoxide xanthine
oxidase(XOD) %
Sigmaiit (Sigma Chem. Co.,
US.A)E Ao o 9 ZE

B WAE —fk Wae EAsIY.

2) Mg



DL R

o] EEol| AT rate] EHW HMMT Ac
2F(Donryu rat liver cell® ol&
Cancer Research Resources Bank(JCRB)Z ¥
H@edgkon), 10% FBS(Fetal bovine serum,
Gibcoiit )& Zngt DMEM ##i(Sigma jit) & %
Ko g2sto,
(Sigmaijit) 2
Gibco BRL, Life Techno. Inc., NY, US.A)E %
mate] 37°C, 5% CO; incubatoroll A 55335t} #
et ERsHAT

Japanese

2-mercaptoethanol, L-glutamine

antibiotic/antimycotic(Gibcojit,

il

3) MAFEHE' ) A

MAFZEHEE 183.76g RG> E) o 7&K 800ml
£ Yol [E#EBRKEE (Rotavapor, BUCHI RE
121, Switzerland)oll A WIEES ¥ {Kifl ol 4] 2/WEf
i oy RS fAsHY BB
o, dol A& MES WBWS BOSEEE £
Rsle] 4°Cel A 2500 rpme 2 1083t /Lo
o] EEWS BE RS AT EEel A
MAFERE 1S Bl o539 2o

InFE Sl M
¥ {~ Persicae Semen 15 g
® W Angelical Gigantis Radix 1125 g
43 Gehmannial Rhizoma 1125 g
#L /£ Carthami Flos 1125 g
4 B Achyranthis Bidentatae Radix 1125 g
#H #  Aurantii Fructus 75 g
#7%i% Paeoniae Radix Rubra 75 g
# B Platycodi Radix 563 g
JI'E  Cnidi Rhizoma 375 g
%¢ #  Bupleuri Radix 3% g
H % Glycyrrhizae Radix 375 g

Total Amount 91.88 g

: Al7R Al FHU31E-

4) Phosphatidyicholine liposome?] %!
Phosphatidylcholine(lecithin) liposome®] %4
' wE®d weds @sas AE 1 cmd
pyrex#E 2] HEEE A 100 1 mol9 egg lecithin
€ chloroform 2 mlol] B@EAIZ ohg, ikl

Al FIEBEAEES TRl BEE BREs
I lipid filmS ¥HEJTE o] FHEES HE
desigatorel]l 23 RS 165 B¢ FE3]

WIS BREAZ OE 5 ml 9 100 mM
Tris-HCl buffer(pH 7.4)& #HmalA  AstA
vortex$ T+& AA gasE RBEAIE MM
587 23z EHsly
ESE T e R

lecithin liposome<

2. RBH&

1) BELAKE-Fe” %9 lecithin liposome @k
fb RIS & mAFEHE e W R

EREE7L 25mM lecithin liposome, 2.5 mM
HO2, 25mM EHE—# GEF53 B o
BES mFEMYE £ catalase, mannitol, dl-
wmmg’ 10 mM  Tris-HCI
buffer(pH 7.4)¢] KIEFEKS 1.0mlZ 3t °]&
37°CA A 1R sEEAIZ 10%
trichloroacetic acid 1.0 mlE 7}sl, 3,000 rpmel
A 1083 EOSEERC 2 EEW 1.0 mlel
0.67% thiobarbituric acid(TBA) 2.5 ml& 7}3}
olo] KIEH &
n-butanol: pyridine(15:1,
4 mlE 7teted 2 A 3,000
LS O EER %
o] &3t uF

a~tocopherol ©]

2%

rpmoll A 1583

o] k< spectrophotometer®
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530 nmolA WXES MES TBAO KEES
= WEY 4 A EZE malondialdehyde(MDA)
B nmol2 RRRLIEE &85 #RsAd

2) Xanthine-xanthine oxidase (Xanthine-XOD)
%9 lecithin liposome?] @EE{t K fEol of &
AR ) e R

BE#&EE7E 1 utmol lecithin liposome, 0.33 mM
xanthine, 1.7 mM ADP-0.1 mM FeCls, 0.11mM
EDTA-0.ImM FeCls, 0.1
oxidase(XOD)& HBEE o RES MATEHEE

% £ superoxide dismutase, dl-a-tocopherol®] &

ME 10mM Tris-HCl buffer (pH 7.4)¢] KFEH

& 1.0 mZE3&te] o] & 37°Col A 10§ KAEA A

43 F KERE 25 A= ‘712 A7)

20ml®] TBA #HEE (HMKEREZF 037% TBA,

15% acid, 0.04%

hydroxytoluene, 2% EtOH)Z 3t &3] &

A 05 B & S HBEN KHES S W

#et 3,000rpmel A 1023 EOLo SR T &

L5y e 3 3 spectrophotometerE #f 8l 530
nmol A LfEe] WXES WiEste] MDA4R

nmolZ MEELIFEH S8E KR

U/ml  xanthine

trichloroacetic butylated

3) tert-butylhydroperoxide(t-BHP)¢] f{L{E M
of ol gh MIMuEEsE WX mKFRPE ]
(1) t-BHPS] WHIM MOMUERIE I E

Ac2FE 10% FBS-DMEM b2 543§ 3t
24well plateoll A fxi#iE7E 1mMeo]

t-BHPE @3 § 37T, 5% CO, 2] 273} A

ERRIZ Zhzh 04, 304, 608, 1204, 150+, 180

FE iR

HES

% MTT assay" (tetrazolium

2hd
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derivative reduction assay)& o) &34 el
Mol vWEZE=gold UE
dehydrogenase®] <¢}8f MTT dye [3-(4, 5)-
dimethylthiazol-2-y1)-2,5-diphenyl-tetrazolium

bromidel7} blue formazang #Ad= AL ELI

mitochondrial

SA (enzyme-linked immunosorbent assay)

reader® 570 nmol A BXEE BEs AT

(2) MAFERHEES WER Rt we”

Ac2FE 24well plateol X 10% FBS-DMEM
EE welld 1 x 1004 28581 St £r3%3)
of, PBSZE 2% #tifst, MNZERBS BEH
2 27 125, 25, 50, 75, 100, 125, 150, 175,
200, 225, 25044 ¥53 1 welld total volume
°] 1 mi7} 52 10% FBS- DMEM# =2 #
gistgc o ¥ 188 B¢ 37T, 5% CO2
incubatorol A #:#% A7) 3, PBS2 2 #iEst L,
BRBEZ ImMo| S)E% (-BHPS @Meln
serum freet$hE FH3Y AES 1 m=2 [/
stk olE O 3RFH B ¥EEAN OF
MTT 200014 93 48R £%A7 ohg 900
rpmol A 10&3 EHOSEERAT. 2 §F EwE
Brakst EtOH/DMSO(L1 v/v)E 600u4 ¥ 1
2023t shaking?d & 570 nmolA BXEE
T E 3} % o

. 8 % &% R

1. Bk FE-Fe* %2l lecithin
liposome @ LR FEON Cf &t
MAFZEHE 52 HE
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Table 191 Yebd uho} o] MuffBmEel I
E7t #mgolutel MDA 4RSS 145, 282,
381% 487 nmol/mlZ fEFHMAES] 2041
nmol/ml®] Z-§-s tEsh & wf @A A Ho}
AEe Aoz vFo] Hol mFEME] MDA
gl WEES ¢+ Ao, Fkel 3¢
oA v s B o 3 M) 92.90%

iy

2
o w

Aoz el =EF ol HELEE
&R dl-a-tocopherol 25 x 10°%WMZEn
MHEIE 96.03%2 A2 MsA dYehve
2 Holx A MHEET ASE ¢ F A
Aot ¥ catalase? mannitol & HEINUS
¥ RoOE FZRRE Hme 38 FE4E o
=8 %R Jehd S 4+ dle

o
lo

Table 1. Inhibitory effect of Hyeulbuchuckeutang on peroxidation of lecithin-liposome by hydrogen peroxide—FeQ[

system.
Peroxidation of lecithin-liposome by H?O*-Fe” system
Sample Concentration -
MDA (nmol/ml) % Inhibition
HBT” %71 1.45+0.03" 92.90+052"
1/2 2.82+0.08 86.18%0.11
1/5 3.81%£0.09 81341043
1/10 4.87%0.14 76.14=154
Catalase 2.5% 10°mU/ml 4.04%0.05" 80.21£0.20°
2.5X10mU/ml 8.05%0.10 6056+1.51
2.5mU/ml 12.77%£0.19 3743%1.27
Mannitol 2.5X10%M 1261+0.08" 38.23+0.59"
25X10uM 15.41x0.12 2450%1.42
2.5uM 17.75%£0.21 13.03+£2.04
dl-a-tocopherol 25X 10°4M 0.81+0.03" 96.03+1.05"
2.5X10uM 2.03+0.05 90.05+1.04
2.5uM 2.28+0.07 88.83+2.12
None 20.41+2.15
Values are mean*S.E. of 3 experiments
Significantly diffenent from the control group. ( P <0.05)
HBT: Hyeulbuchuckeutang
2. Xanthine-XOD #%2| lecithin E7t Bingol wel MDAl Ke  0.039,

liposome @EL{L R FEOll CH &t
mEFZEBES2 E WR

Table 20] Yebd vheh Zrol Mmpf AR I

0.060, 0.082% 0.117 nmol/mlz2 IS
0.261 nmol/mlE.t} wolA& RO F Hol MKy
BRGe]l O fko=

peroxidation& #AHTES & F URen, 2

oF71 5= liposomed]
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WHKE BE7 BNEFE Fold FEEAAE  dismutase(SOD) 2 Hifg{t# Q! dl-u-tocopherol
85.06% 74 MfiE S & F AAoh FH, #wHE S Hmd BLAME dEE 90% ol &
it scavenger % E <2l superoxide MDA 4 HEXRE JeER)ATH

Table 2. Inhibitory effect of Hyeulbuchuckeutang on peroxidation of lecithin-liposome by xanthine-xanthine
oxidase system. :

Peroxidation of lecithin-liposome by Xanthine-XOD system
Sample Concentration
MDA (nmol/ml) % Inhibition
HBT" a9 0.039+0.001° 85.06%£1.61"
172 0.060+0.005 7701£1.27
1/5 0.082+0.005 68.58+1.03
1/10 0.117£0.002 55.17%+241
SOD 25% 10°mU/ml 0.021£0.001° 91.95+131"
2.5X10mU/ml 0.026£0.004 90.04+3.41
2.5mU/ml 0.052£0.001 80.08+2.01
dl-a-tocopherol 25X 10°uM 0.018+0.002" 03.10+151"
2.5X10uM 0.025%0.005 90.42+2.10
2.5uM 0.038+0.007 85.44+127
None 0.261 +0.042

Values are mean*S.E. of 3 experiments.
Significantly diffenent from the control group. ( *P <0.005, **P< 0.05)
HBT* : Hyeulbuchuckeutang

3. t-BHPY MfLfFfioz U MIMESLel »
e MAFRELS HE

1) t-BHPS] Epiip) MfsEsE HE

Fig. 1ol t-BHP7} f=3t: Ml MIE(ERA  50%7} #E3Esta, oF 50%9] viability& “ebd
S RYEE Jelgth t-BHPE REMY % & ¢ F AT ol F EERAA £ 50%9 RILXK
M= 1mMe #EZ Ac2F Mol #iE®E & JehdE t-BHPHR 38R o] ¥l viability &
stk I A5 REEE BSRIC] wlaElstd MM BIES AT
9] viability7} #iAstdew, 3RHIFAE A
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Fig.l. Cell viability in cultured rat liver cells exposed
to (t-BHP).

The cells were incubated at 37C for 0-180 min
with t-BHP (final concentration 1 mM).

Viable cells were detected by MTT{tetrazolium
derivative reduction) assay. The detail assay procedure
was described in the material and methods. All data
are the mean of triplicate determination.

2) MAFREE S RED B LME

Fig. 29 t-BHP9 Mt fFASZ A& M
gwote] MmEEMEol v FEA dItdq
AT mAFZEHEH 100 pl(total volumes)
10%)& RiEEE stz 5#EE oAM= t-BHP
o % MEMe] A Y FELE HESH
KXo mFZERBB BET BT ot 3
e HAZ pAEes & & AU FH Mg
EFE 125 pl(total volume®l 125%)F-H<& B
E7} @mdtd X viabilitye 2388 Zol== M
mE vehdg ¥ ¢ AUy

D AT

Az FA31E-

Viable cells (% of control)

. / /( ,// / /
12525 50 75 100125150175200225250
Volume (uh)

Fig.2 Effects of Hyelbuchuckeutang on t-BHP induced
lipidperoxidation

The cells(1 x 10* cells/well) were incubated at 37°C
for 2hrs. After washing, Hyelbuchuckeutang was
added various concentration. After preincubation for 18
hrs, t-BHP(final concentration ImM) was added, and
the reaction mixture was incubated for 3 hrs. Viable
cells were detected by MTT assay. The detail assay
procedure was described in the material and methods.
All data are the mean of triplicated determination.
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BEA{LE Mol FRus RO2 ATP A
o BEsE  KEAT BELR R
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o] BEEZ THMY [EMke —HE&Esd UAx
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radical'b MM A7 RHElTH o ZA
stol E BRI IFES A Sol #ES
As| L MKEEES ETFAZIY Mg Bl
BitRsle] o2 7HA KBS ded’. 53 fg
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(autoimmune disease) FoA YElYE KfETD
T Bkkel BEHD AB®.
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el BEEE KEE FodstA Hol EEkREHE
o] Bfpft KES MKEE 2HEd IFS WA
& FE# Juoly el #iBEol ETE
barrier2 41 ¢} #HEe] WEEHo A= MM
B 2 mEe] o2 |uPPIP® olpg
BEholA B of BkiEe @R KIEQ Bk
E HBEST ZBREAA W ol 4
pigeel el A = ARy ol

ol & MEILIEES AKE MHlste —EY
HIEE
glutathione
transferase?} 22 BEMHA WEAAA, Z2=n
vitamin E, vitamin C, BHT$ BHC 3% #&
HBRLHE ol &3l &P olFoAx Ut

30,31,32,37,39)

superoxide dismutase, catalase,

peroxidase, glutathione-s~

oW BRILRE 2 HmLEe @At
WEEBRA o]FoR HRE FZ KM WA
7t HRLREN BlXE pEe Wil o) x
g o]Fx QUM malx girel Hi
g AT BRLERE 0 FRES 98 #
Fo @ Mo =E MM wfRets Epe
FIAste] BERALERE % KES BEsE R
of 2 EwH/ A= AoE HATh oo EHE:=
mimEe kAFoR 97 HAER Ax mA
Bl EHMKEE QY MR R o)
A oluld (A AT
(liposome) = 99 phosphatidylcholine liposome
& Ao T BMLKES Histe SAO rat
o IE#H FMRE FMstel BMLEEoR <
& MKmIEel X e s AT
Mol AoIM BmLISES KT HFRshE

HAE AE

e 2 of] ¥t F2 microsome F9
organellefi & FIMstd MEtEol gou, #ilg
e vl B4 MiEE /MR @gfeel o
3 B BEE SRR Musrie N
Bio] Bornzg [RHEALEE FIMsts Aol —
ol . fEE AT liposomeS HIFLE 4%
BB .2 o]FolA Sl& B ol 1 Wi
MY HE R Bl e $ses deA QLo
Ao mdax HAT HHRE 471 BB
o mEbA FEE B OEERelA
liposome S M Rd=2 A3l o, i 18
e BMLAkE-Fe”A2¥ 2 xanthine-XOD

o

lecithin—

Azl o3 £REE EUBES FIHsY
ERA A
I #5%, BRMt  KE-Fe&'%9  lecithin

liposome BELILKFEANA = MR ES BE
7F @hngel wel MDAS A2 1.45, 2.82
381 ¥ 487 nmo/mlZ EIEMEES 2041
nmol/ml®] 7 ¢-¢ Wia £ u) @iEgaA Yo}
Ae Aoz v Fo] Bol MmfFZEHEE] MDA
ARE HEgSE ¢ F
mannitol & HMFPLS FF Ro: MFEHE
Gme 84 HEE e AW R Jdebd s
& F AN

¥, Xanthine-XOD#%¢] lecithin liposome @&
MALRFEANM = mFEHEE REZL Bnge
w2l MDAl A2 0039, 0.060, 0082 %
0.117 nmol/mlZ fEFHMMFES] 0.261 nmol/mix ch
Wol e Ao Hol MMFEMSol O 8840
2 EikE+= liposome?] peroxidations I
S ¢ F AReH, T MHKRS RES B

AN, catalase 2
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B4 Folx KA E 85.06% 7+A HIHIE
A4 Aok =T, EEEEES scavenger B
#2 4# A superoxide dismutase % HifL{LE
¢l dl-a-tocopherolS #mdt A$dME ks
90% o] ¥ MDA4%B HEXRE Yelid
ot

B EHS dodle F A2d T AMkE
-Fefe o&d 28 KE HFROE HHMK
% gEA7 lecithin liposome MyMaHe i
flEimee) Bt RES RSt oA
4=

o

s

Hx0p + Fe¥'~. OH- + Fe* + OH
LH+OH:- — L-+ HO0
L- + Oz —» LOO
LOO- + LH —» LOOH + L-

LH : unsaturated fatty acid
.LOOH : fatty acid hydroperoxide

e mAFERB Sl e KIE B F ol:

g mHEAZIE e & & (T O @

gy Fo 9dol £Bd &asr] A #
Be 7HABE MFERE £9 ©do] 84 #
I AT A BRRLIEES Aol MHEe
Aoz Himeo, a8l mgBRHES] HHIE
RSN 01 3 (o | de ¢zl
catalase®} Hifis{L# <l dl-a-tocopherol® 7 ¢

scavenger=

2oz 9% 7R MW Al7E Aoz Ho}
WRE HiSE (Fo] eS¢ & gl
w3, Xanthine-XODFAE  Tien® Aust’’ol

l

ol

st cheat 2 @l ot B KIE
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& ETAIG R G A Qloh

XOD
xanthine + O — uric acid + 02
O + ADP + F& —» ADP-F&'- O

LH + ADP-Fe¢*-0 — L- + ADP-Fe*'+
Oz + H
L- + Oz = LOO
LOO- + LH — L- + LOOH
LH : unsaturated fatty acid
LOOH : fatty acid hydroperoxide

1MAF Z#HEE©] superoxide anion®] scavenger
fEfel %
oo BEse BERd oHd fFAE
Ae & £ gloy TBAKKES o HEMEM
€  #RE F JAAT ONRBEEY
Xanthine-XOD el i@ HMILIFAHS AKRY
¢l HEEH=Z ¢elF  dl-d-tocopherol® A ]
BUT HRE YetdUTh

£ rate] EHE FHRE FIAStY mAFZRHE
BOZ AIRES # t-BHP7F FEse Ml =
FEERS ReMHZ dobd MR, RIEE Byl
vl #ste] M viability7} ZAsgedw, 3
A9 50%7t EIEsta, °F 50%9
viability & YEFATE o] Zol MmKAFEBEE ol
ALl A olet FFME(Ac2F)AA =
R piit FAS JYetd B mFERS

< EERAA MBEHE AHEE & Je THEH
& mIA Rgsle AeE B ¢ Utk

W, MFRHEHS o1F= — @5 2yl
a3t HIRRMLrEA BRER $Hgtel wE2Y A

A %<& superoxide aniondK 9

o] 2] &

RS ES

<]
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