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(7RkHEZ)on Oxidant-Induced Liver Cell Injury
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Abstract

This study was carried out to determine whether Kamihaengche-tang plus Yukmijihwang-tang (KCYH) exerts the
protective effect against oxidant-induced liver cell injury. Cell injury was estimated by measuring lactate dehydroge-
nase (LDH) and alanine aminotransferase (ALT) release, and lipid peroxidation was estimated by measurimg malon-
dialdehyde, a product of lipid peroxidation in rabbit liver slices. H.O. increased LDH release which was significantly
prevented by 1% KCYHT. The protective effect of KCYH against H,Os-induced cell injury was dose-dependent in
the range of 0.05-1% concentrations. Similarly, KCYH inhibited H,O.-induced lipid peroxidation in a dose-dependent
manner. When liver tissues were exposed to Hg (0.5 mM), ALT activity in the medium and lipid erpoxidation in
tissues were markedly increased. These changes were prevented by 1% KCYH. KCYH restored Hg-induced inhibition
of cellular GSH content.

These results indicate that KCYH exerts the protective effect against oxidant-induced liver cell injury, and this ef-
fect is attributed to prevention of lipid peroxidation. These effects may be due to an increase in concentration of
endogenous antioxidants.

Key words . Kamihaengchetang plus Yukmijthwangtang, oxidant, liver cell injury, protective effect.
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Oxidantell 2J3F FFstfdol NBkITIE & UG B8R

ELE FR AIIAG @] LA, FFES, BIREL, RS
o] 7H) RS BRAIE BFE gEA gopona?,

53] e 8- ZAE - B A& PEERC HH &
k2 oRE Fo) vl B REHRES 2 Jlom T e

F2S Flifrel A st Ig. weba o5 Rghifdl
A BAHE weARATIES AASAY oY FHH
RE Bhkae A FEES B 2 R F28 B
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BB A olo} BAH Py HHBIE F o] BE
LB HABIZE 4750 EBBREOE
We AT s ®EAAL, HY 5 SREEEC
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E7F AAA L, FEEE =R praho o3 FiELIER
g B fioich

old] E&= AR LHEL U= FHEMET T4
] ORRITIRGY T, WERCl AR SHHESC S &
5E IRITIES & SRESC] R vAe 9
5 R B KR FE#A H.0,, HgZ RHse
alanine aminotransferaselfitt, MES @Hl ¥ gluta-
thione& &S] (LB BLE HE: Blzslgd vt HER
AT FRE AUV #Edhs Hiolth

II. WA Tk

1. ##
L &%

Bl AHE-3 B> #E 1.5-2.0kg Hlv AT 732
W@ ARKES M TERlo] B 7AFIY ASP Life
sciencelit oAl A, SBFZAA BRI CNEH, B
HEECo) % 45T BE AGEA BGI=S (A5,
BRE FE LAAR @S RKiEdA EEs.

2) #H
HEABME MBRARIA FBEE A& AMgagen,
S MERITHEES & ~RHEECE BANES (e
HEEEEY 3 (FEESREYO 714" UL wston 7+
gyl 18 82 g Z2(Table 1, 2 BHR).

Table 1. Prescription of Kamihaengche-tang

it 2 £ ES-{(C)]
&HF  Cyperi Rhizoma 6
& #  Linderae Radix 4
& /M Atractylis Rhizoma 4
J& #  Magnoliae Cortex 4
B B Deliciosa Perioapium 4
IU#RA  Crataegi Fructus 4
f B4  Massa Medicata Fermentata 4
A 4 Ponciri Fructus 4
JI #  Cidii Rhizoma 4
# %  Perillae Folium 4
# #  Arecae Semen 3
A %  Costi Radix 3
# %  Anisamelis Herba 3
H# E  Glycyrrhizae Radix 3
i B  Artemisiae capillaris Herba 8
Total amount 62
Table 2. Prescription of Yukmijihwang-tang
BEL S FE(g)
#MH  Rehmanniae Rhizoma 16
Il #  Dioscoreae Radix 8
IU%%  Macrocarpi Fructus 8
B Moutan Cortex 6
# ¥  Alismatis Rhizoma 6
H7%  Hoelen alba 6
Total amount 50
2. Kk
1) 49 =3

DRITING & SHRHES &% M SRS 53 £ 336
g WFKZ 5ol ZF 2% Y 90TNA 48R
T BB T ARAZ st 934 E rotary evapo-
rator(Rikakikai Co. Japan) 2 HE F%3lgch HE Yo
A £EE ok 20goidlen, AR vrE NI
incubation &yl x¢ AL&-3}4lt.

2) FriEm dee A

A% 1.5-2.0 kgHE EZE AT & 13E Bl

ul
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o] 100 mM NaCl, 10 mM KCl, 1.5 mM CaCl,, 40 mM
Tris-HCl (pH, 7.5)2 € W& &4& Faprmel FYst
o MmEE AAF o2 Stadie-Riggs microtome(Tomas
Co. USA)2.2 ¢F Tenl Wols} ¢F 0.3 - 0.5 mm 79
S RS TEo AS3lgTh

3) H:0. 3 Hge ¥

WA F 50 mgE 4 mlY incubationE o] Eof
¥ #lAE ] ¥ Dubnoff metabolic shaker oAl 100
% AAE AE #HESEA 37CNA incubation dHYTH
7|2 incubation€4¢] AL 130 mM NaCl, 10 mM
KCl, 1.5 mM CaCl;, 5 mM glucose, 10 mM Tris-HCl
(pH 7.5)2 H glom, H,0,\ HgE AP¥ wg 0%
COFEo] Bof gl S9N 60% F9t incubationdHgch
Incubation¥-oll xS Sol o] i BEAEZ 24
7] 91819 lactate dehydrogenase (LDH) ' alanine
aminotransferase (ALT)9] HHHE HlEstgod, =3 #
Futgfgol JRES ERetel Ado] e Av I £
malondialdehyde (MDA) 9] #2& =Rt H7hatsich
£ AFA RIS & SRR 598 AR
e fNuel AR 2 o AENY.

4) LDH % ALTY %4
H.O-4 HgZ A ¥ i 29 & oo $542
v AlA THE A A9 incubation& e 27 504 3
3ed LDH ¥4< LDHZA kit (Sigma Chemical) & o]
gto] 24319 0.7, incubation$ AN} ALTHEMS ALTS
A kit (Sigma Chemical) & AHE-3le] 2Aebg)

5) MDA &% 334

FH# MDAS32 Uchiyama® Mihara ¥Pg2¥ 02
ZA%HE o, 193] 453, H0, ) Heg A28 fF
ABIHES A7t 1.15% KC 29 (5% wt/vol) &0l A
st o] AT F4Y 05 mlol 1% At &
3 ml*} 0.6% thiobarbituric acid €% 1 mlS ¥instd
2 BN 4587 Mn#ElYrlh n-Butanol 4 mlE A7}
sto] hA3] 42 thg 2000 goli Al 2087 AR 5
EBRS FY=E 536nmet 520 nmolA MEstch
MDA #2 EHE 1 mg 7 nmoles® EAIFY L EHHE
BEY Bradford® o] WHo g 2A3qrh

466 / AF3HA)

6) Glutathione (GSH) &% &3

Glutathione (GSH) 3}3& Anderson®] W{¥oz &
A4 0.248 mg/ml NADPH (143 mM sodium
phosphate, 6.3 mM Na,-EDTA, pH 7.5% 4381 ¢
©) &9 7004, 6 mM 5,5'-dithiobis-2-nitrobenzoic acid
(DTNB) €9 10049 FH4 198MF cuvetted] ¥
30CAAM 155 &% Ak 245 W 42 O 266
U/ml GSSG reductase 104E H7181Y 412 nmolA &
Bz BLE BAFHIL 9T Hg/mg proteinSE Y
23048

7) HtEE
RS THETEERER ehiglen, 3 &
BEHS Student's i-testE o3l AAFAL p ol 0.
05v5hd W FEI Ao pEsA.

ll. W& PUiE

1. H.0,2| FFE#: Aol CHSH MIRk{THE & ABkits
%o gt

DORRITIES & 7RSOl HL0,9 9% FHARUAE S
BIEE ¢ A AE #EE7) dste] H0,00 93 LDH
ko] oig a3E 2AFSFAT Fig. 1004 He uke} o)
50 mM H.0.2 2|8-& o) LDH#Fo] A9l 3.52+
0459% 9l 21.42+372% 2 °F 7|2 ®hsts o,
7)ol JBRTHRE & AMHESFEAS 1% 55ER B}
35e o H,0.2 U3 S7HEY LDHFEL 4.29+0.
38%2 A9 B4 $F AA BTk kTES A
FUHHEES] FEML ARVt s=astel del Einshs A
g #E37] 93t 50 mM92] H,0,01 EAsH= §4 0.
059X 1% 9] IkiTHE & ~HHERETEAS Arst
o LDHAZ2 #4LE A8 Fig 2914 BE uis}
o] LDH# & H.0.0 93 23 718t 1 (2.96
+0.39 W 20.49+1.59%), MBRITIE & SEHESES
Edo}] AL BASolE F2H49 FIt F7hd i
IDH#3 2 #438ld 1% 550 3.9642.97% 8 A4
FEMA Bhstd.
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. Effect of KCYH on H.O.-induced LDH release in

rabbit liver slices. LDH release was measured for
60 min at 37C in the presence or absence of 50
mM H,0,. and 1% KCYH. Data are mean*SE

of five determinations. **p<0.01.
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Dose-dependency of the protective effect of

KCYH against H,O.-induced LDH release in rab-

bit liver slices. LDH release was measured for

60 min at 37C in the presence or absence of 50
mM H;0. and various concentrations of KCYH.
Data are meantSE of five determinations. *p<0.
05, **p<0.01.

2. H.0,0 2|8t x|He| njatsiof CHE pRk{TH= &
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H0:9 23 Kl BES SAske WkiTig &
RgHES At FE BMLE ffEe el
elete A2 #9187 A3ty H,0.o0 fEE:EME Lol e
IWRTHRE & FekER e A2 ZABFY T Fig 3014
HE i o] 50 mM H,0.8 A& W AAe i
317} 196.48+21.44914 897.38+45,39 pmole MDA/
mg protein FAEA #instgen, o7l hekiTHNE &
FERHIES S 0.059M 1% 552 A7HEE o A9 #
3ls (TS & SRHEB Y wxd sk W
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Fig. 3. Dose-dependency of the protective effect of
KCYH against HOs-induced lipid peroxidation
in rabbit liver slices. Lipid peroxidation was
measured for 60 min at 37C in the presence or
absence of 50 mM H,0, and various concentra-
tions of KCYH. Data are mean®SE of five deter-
minations. *p{0.05, **p<0.01.
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Fig. 4. Effect of KCYH on Hg-induced alanine aminot-
ransferase (ALT) release in rabbit liver slices.
ALT activity was measured in the medium in
which tissues were incubated for 60 min at 37
T in the presence or absence of 0.5 mM Hg and
1% KCYH. Data are meantSE of five determi-
nations. **p<0.01.

incubation&- N 9] ALTE40] 0.9610.1144 7.39+1.
63 units/g wet wt.2 ¢ 7v] Zvkstd e, olgg Fvt
1% RS A& SWHEEC o3 2.58+0.12
units/g wet wt.2 HASA BT

4. ZIx=Z|0|M Hgof 28 X|Ze| Thakstof B HImkT
#im & AhkibERe sl

IRATARG & SRHIER Ol Hgoll o3 FHESURES
Piibste A3V} Hgol 9% JRES #mibs pikdes
Hehide A8 &3] A% B8 st Fig 59 4
Rtk Hge FEHS @MLE A A ozA
o] #Ho] oxidantE7 VIR fRH @S L
3o RG-S 2dste ASE ¢ 7t AE W, A
ol HgE 05 mM T2 EHEIS o fFHY Eftte
198.45+28.53°14 886.93+29.48 pmole MDA/mg
protein®.2 ¢ 5MA% FrHetHch Hgg Mel® o Mk
TG & AuHESS 1% AdS 29 Heol o8 &
HEE BREY ERtE 294.37121.92 pmole MDA/
mg proteinZ A B4 FFNA Za3gh
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Fig. 5. Effect of KCYH on Hg-induced lipid peroxidation
in rabbit liver slices. Lipid peroxidaiton was
measured for 60 min at 37C in the presence or
absence of 0.5 mM Hg and 1% KCYH. Data are
mean+SE of five determinations. **p<0.01.

5. HAZZE 9l HgZ Xe|® =Z|0A glutathione
(GSH)E=IO| CHE MRkiT/AS & 7RkiitRisel &of

GSHE o] HiEmEl o MfEES pikdle i
HRE JERE Wk opel, Ml EAlehe PR o
&g g gle pEI. wek Imk{THE & R
gl Hgoll o3 WRES Mikde 280 MmN
GSHe s=& #{tAA dehbes A8 #ERsl7] $std
A4zA% 0.5 mM Hg RES AfolA GSH BE it
of W MBkTHG A A%HESY ARE 2AIgh
Fig. 694 B vhg} 2o] HgE A =3¢ A GSHs
%7} 0.3010.0294 0.14+0.02 #mole/g wet wt.2
ogatA BASHL, 1% MRS & FREHGES A7)
3 A% GSHEE7F 1.51+0.25 “mole/g wet wt.2 &
A3HA HhnE ok
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RN o] FH AMBES BT Bl FIAR
KA 2 & Aok el R R AEE, EHEIEE,
Moy, E S BIuEeE (B, mot Bk T W
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Fig. 6. Effect of KCYH on glutathione (GSH) content in
Hg-treated liver slices. GSH content was measu-
red in tissues incubated for 60 min at 37C in
the presence or absence of 0.5 mM Hg and 1%
KCYH. Data are meantSE of five determina-
tions. **p<0.01.
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fEo] EEY, 1 Bla RS &iFE AR Ferres
Fgad o

o]} o], il Hiroz HE =& Pl BEI
Hed BF TR A¢EE ghE=o Aok 89, ol
FES W RS lstA @A 9db. 2e2e I B
of AoiM= “HFEL - ERHHA o) EaRd 2 HER
BiE7E LESH,

BANCRZE BHITRES AN - FETM - BT
B 59 WIESE YEYng B gloiX: MM
Haiyi 2 FHER - UmifEe] fkes @ol muks ol
oF st

ol BHAAM HE TR FIlE BT B2 FiFE A
7= DRATHGG T MERS AE Wi g5 de R
WEE'OY AHE BEERY #RT Rold 448
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=
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42718 (reactive free radicals)& oFZolu}
Abd 3t e SRR s BAESYIE B,
Ao RBhEAE Fol MAE 3= vl o] B2 il
o] olxHgEHol B fHx T THY Ef
B 3 APIAG ] 2, KBS, BIREL, BERE o
A7 RS BRI BTE deAa g, 1
PA ol59 BHEHRE Biikshr] B HEs ded g
BHE 71&0lal ok o] e —REoE HIH FE
mFEE A & F e RAE oY aRE HMEMLH
Mdkoll @2 HAlo] KL Jlov AFA] BREE i

& 47 B3t sle Ao,

%2 B9 #fasols superoxide dismutase, catalase
% glutathione peroxidase®t #-& ¥H&AAALTIES HiF
ahe BRES /HAE S $otolue glutathioned #&
TR 98-S ste 248 7T o] #Mifue] 334
RALBET FEHT HIANLTIES 8 BRY B
BEd s k= ik 28 I @4 e Fo] B4
U GRREE 98-S e o5 BN BEVH WA Y
e Bl ol 92 7HA FERe FEA7e FHEC
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AT, olE RBHBRAAN BAEE HIPNLVIES Al
A7t o)59] BHBRE Biiksle AL o 7}7\1 B
WEES B 2 B 4% 15871 2 Fo|dh

WRATHSS S BRFAAN £HEwe, Tt (Fhsho
(BEFHERE)Y SAE HY08 BEEH 1% Ay
B Bt BRAE, S8 RRECE AN BEE
B, RN ATRET, AT BREE, LERS BATTH,
e MANE, RES TRNE, 115E BOiTE, KE
& TRES, B HEEE A5 TRER BR A
RIETE, HEE AR TR EANER BEY mget
2ol I, FERMEES SR o 22 AR
Hewog I RGO BHES B MRS s,
g2 HIRE BT, WS S, fthe B8
i, BEe FKBR BE, Bk & FkgiR g
Fopn),

IKATHES & Akl W
MRl od HRE 7HAL A
E71¢] & YRl H.0,
A=Y lactate dehydrogenase (LDH) #% ¥} AIiEA
B#%¢2 alanine aminotransferase (ALT)ZA& =33l
Hrhatgal, A Aol AXEE dodte 7R 3

© BEES] BEELe]7] wEo® KRB fAfte 1 &
<) malondialdehyde (MDA) ¢} F=& st #{E3
Frpetnie,

A ERAA H0.00 93] LDHAH ! 53 Z718H%

o oleld #RT F#kel H0.0 93 BEHUE
& Fskeh, olEldt A S-o MMKITHNG A SkiiEg
ARES FAME BER, 1% 9 IMRTHEE A SRS H
TS Hinds o LDHiEHS £ HAE BYY
(Fig. 1). T NKITASE & AUSbiE o) BES ko) e}
ofld #LE Hole A& MEINY] £t 005%1A4 1
%71 A) BMEAI A BEF #ER 01244 Y 5EY B
E Ueliglth (Fig 2). ol#ld BRe hskiTiiG & ~
HAES Ol H.0.00 g FHAfS] BES dAsHA Pk
e BRE /AL 35S 7ted.

3 H.0,00 o8 friiige] HBHS A3 hskiTiig

& RHMESC BV MBS ERMLE HiRIshs 8l
73R AE A7) 93t H,0,.0 IEEm L g
IS & SHHESY AFRE 2ARIYY. 50mM H

SHNEANE

o g% i
SEEVERELE
Hg® ste] Axes

BE N r1r

470 / A4 #8314

0.5 RENS o JFES BRLt @43 #instga 0.
05% A 1%9 hRATEG & ~SRIERS BEEML A
7 BEY &R e e wet ik B ¥ 01%
ol FEF BAE A (Fig 3). ol2 Ko} hkfTiiE
B FEHES ] FHfkANA H.0,9 22 oxidanto] 98
FREel HMELE Biiksta dSS o & Ut

23 kTS & SEEESO) oxidant® gt ohuE}

2 mBimEC A% MEREE Pk 4 e As @
Z3}7] Y3te) Heoll 23 ALT itk 2 JES) @Rkt
ik *ﬁz?ia ZAFIET. 0.5mM Hg2 BEHS o ALT
zﬁ > 71 Eto] 7HEEE @St oy 1% 9 kT

\@kfﬂzﬁ{%oﬂ o ALTHIMS HESA Bsiict
(Fig. 4). &3 KE MMt BES BNE acaow 1
%9 MSRITEE & SkitEge] o8 93 BB
Ak (Fig. 5). Hg7t MHiEES FEA7 = g ﬂ&—o«
AAETNE BEAA flEES vehile Zog g8
A ERAANT fFg HeE HIRE o KHE
o] MEb7L BIESA Bge s A o3 BRS e
Aatdth. b IERITHE & ASRMEB O] Heoll 9T
AEES ke 2R IRES BEMEES ihHste] U
BE o 5 otk

fiardle EFEHe R BN EE Bt BiR
U HEE 7ML e o, #pol A REY EMLE
BrikshA] efuleEts o5 EEM: MBMLEERS WHESY iE
Holut BEE SN MHES Pk & 5+ 3le
Ztojrh,

glutathion ( GSH )& o2 SHEWE s MG S
Biikste MHERE 712 M fEfshe MEMLE &
< 3} U HEIT, welA JkITHRE & b
ol Heel o #WMHES Phikshe 28 MilA
GSHY TE& #AIA dehle A5 #EsH Hgs
RS =AM GSHEEYL Bl #ubaldend 1
% o) JERITHG A& SHHIESS W1 73S GSHEETI
BRI AR eH 1 F=rh ER el A Bl
FE SREY UL A4 Jdegt (Fig 6).

LiEel EEHER IBRTHE & SSRHEGS] M)
oxidantel] 3 HFMIME BB Heol 93 Frilie &t 2
TRES) BAEE ksl 8 S & & o NEH 4
Bt WA GSHY &&s FUAIIDE MRMEERE Y

e
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DIsRiTiSE & 7R O] oxidantol o3 KRGS
< WL 5 e AE #HE7) Botod ZE Flf H,
0, £ HgEs misle MWiRGS FEANL & A5
RE R vt o 22 48E 2%

1. H,0.0 9§ LDHiftitEe] HEEIA B =0k

2. Hgoll & ALTIfHERE HEEIA B =

3. H,0, 3 Hgoll o3 iFES @t BEEIA B
PHET

4. Hgol 9% glutathione (GSH) &8-S AEHEIA 1
hrsl tet.
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