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Abstract

Objectives : This study was carried out to research antioxidant effects of Sagunja—Tang
(SA4) through in vitro and in vivo experiments. and tried to investigate the relation
between oxidation of tissues and deficiency of Qi. Methods and results : HPLC analysis
of glycyrrhizine - known to be the main compound of Radix Glycyrrhizae - was done to
certify the quality of SA. Chemiluminescence was initiated by adding tert-butyl
hydroperoxide (t-BHP) to rabbit polymorphonuclear leukocytes (neutrophils), and
generated reactive oxygen species (superoxide anion) decreased significantly by S4 as
dose dependent manner. Cell injury during 60 minutes tissue incubation was initiated by
adding t-BHP, a hydrophobic hydroperoxide and H202, an water soluble oxidant to rat
renal cortical and liver slices. Percentage cell death and lipid peroxidation were
estimated by measuring lactate dehydrogenase (LDH) and malondialdehyde (MDA), a
product of lipid peroxidation. t-BHP induced % cell death of renal cortical slices and
lipid peroxidation of renal cortical and liver slices were decreased significantly by SA. SA
decreased significantly % cell death and lipid peroxidation of renal cortical and liver
slices induced by H202, too. Acute renal and liver injury induced by HgCl: and CCls,
which initiated from free radical, were applied to mice and metabolic data were obtained.
Data showed protective effects of SA on acute renal injury caused by decrease of
glomerular filtration. SA protected acute liver injury too. Conclusions : Through this
study, we found that SA have antioxidant effects and tissue oxidation was similar to
deficiency of Qi. And further studies have to be followed to certify the mechanisms.

Key words : antioxidant, oxygen species. cell death, lipid peroxidation

Kor. J. Oriental Preventive Medical Society Vol. 4(2)



Antioxidant Effects of Sagunje-Tang (Sijunzi-Tang) 171

W

WEFHBS Ht Ve "KEERAHE
Fi ol HAEER RHE AL AE - G-
TS 2 HEZ AP RN - FkibE
o] &%o] on MR NE Aoz A4
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< Bnsdon, WEFHY FEd didE
ol A8 AdFSo| UYout Fast Ao
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e 014 gl

8oz w39 o] 99 F NY g
Mol @4 AAE T Ao ®EB A9
K B YL Aoz AR Ko
718 A9l WETFHS HEEL %RE AZs
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H|

Ak, dA A5 BEIE sl a4F o
A AZrlEad3 (High performance liquid
chromatography, HPLC)E o|&43l WMEFiH
FZ8A glycyrrhizine® TN, Ag
Ty AN E7 FdEkeld SAEHE
superoxide® A& chemiluminescence® &
AT, 8 FH BEE L L 95
Ao #ile #HRETS BES ABELS lactate
dehydrogenase (LDH)®9| ¥itha I8 &8% kol
AH29l malondialdehyde (MDA)S] ¥eo=
ZAslgon, A Agdrae A7 FA T
2 FrEe] AR 48 fEska old Wi mE
Fize 94 anE #As] 1 2E Badhes
ulolt},

HEBMH R Jik
1. #¥

1) &%

A8 TEL 6 7% o AF 1.5~2.0 ke
5l& Newzealand White & E7|9 6 Y
#AF 200 g ©]’39] Sprague Dawley Al <
A8 ALY 4 FH o AF 30~40 g He
ICR Al 73 AH (WFLEFEAE, Korea)
g 3¥AE (B WiAE AdEEES A

FAALE, Korea)9t & 83 FF3EHA
2 F3 AP #36 HgAN F AL
o},

2) ¥4

A - Bt 5% 2 HEES FP4Y (B4,
Korea)olX 74 - 34391, MEFHY F
4 Hlge TREERABRS, Y w2 5
239t (Table 1). :
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Table 1. Prescription of Sagunja-Tang.
PR 4 £ B A4 & B
A B RADIX GINSENG
Panax ginseng C. A. MEYER
T RHIZOMA ATRACTYLODIS MACROCEPHALAE
Atractylodes macrocephala KOIDZ. PRFYN
& &5 PORIA
Poria cocos (SCHW.) WOLF
_— RADIX GLYCYRRHIZAE
Glycyrrhiza uralensis FISCH.
3) A Japan) A&, HPLC grade methanol& Fisher
Glycyrrhizine, polyvinylpyrrolidone (Fisher Scientific, Korea) ﬂ]%’%}‘}‘%s}ﬁq. 7]

(pvp- 360), NaCl, KCl, Tris-HC], CaClz,
glycine, glutamate.' glucose, phosphoric
acid, thiobarbituric acid, luminol (3-

Aminophthalhydrazide). histopaque

1077. ethylenediaminetetraacetic acid
(EDTA), tert-butyl hydroperoxide
(t-BHP), DULBECCO’'S MODIFIED

EAGLE’'S MEDIUM (DMEM), HAM's
NUTRIENT MIX F-12, Hank’s balanced
salts (HBSS), corn oil, CCls, HgClz, T2
Sigma jit (Sigma Chemical, U.S.A.) AZ-& AN

31912, 1-butanol2 Junsei (Junsei Chemical,

B Ale S5 ARSI

2. Htk

1) BWEF&H #ili% 5 glycyrrhizine9)
EES 9% 7171 2 B4 =4

£ AgoA A3 HPLC System2 Waters
600 Controller (Waters co., U.S.A.)9} Waters
486 Tunable Absorbance detector (Waters
co., U.S.A)¥eH, softwares 9 Aurochro-
Win (927171, Korea) & AHe3l 1 &ull& 2%
HPLC T8 AMSslgith ¥4 212 o33 2o
(Table 2).

Table 2. Analytical Condition for Measuring Natural Disposition in Sagunja-Tang.

Item

Column
Column Temperature
Mobile Phase

Waters « BONDAPAK Cis (3.9%X300 mm)
Room Temperature
H,O : Methanol = 2 : 1

Wave Length 254 nm
Injection Volume 10 ub
Flow Rate 1.0 m¢/min
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- 2) HPLC & Al AA 9} F& =4

UEF& 80 goll TH+ 1,000 m< 7}slod
714 <F87] (DWP-99000T, Wi-§, Korea)
2 2 N BEE | oA3stn 800X gdlA
15 3 ¥4 Eed ¥, Whattman paper
No. 12 o#g F thA] 0.45 me 0.2 m
pore size membrane filterg& o] &3 3
2 o3t HPLC & A8E2 A3t
(Scheme 1).

H20 extracted solution

(500 ml)

Centrifuge
800 x g, 15 mins

v Whattman paper
No.1

v Membrane filter
] 0.45 pm pore size

embrane filter
1 0.2 ym pore size

Sample for HPLC analysis

Scheme 1. Preparation of Sagunja-Tang
Sample for HPLC Analysis.

3) AT 2 A A0S AT AE F2

UEFH 80 g ol 5/ 1.000 m< 7}st
o g2 2 Al A FBT 3 AT %
# % 500 mE #Z7] (Vision, v]ARE
Korea)ollX] zsld F2E8& der IHF
o] EEMHE 16.910.23 golct. AIRE AL
83 4& doe YE 2 FAGs A

Ao 48y T2 FHHad ¢
st

AAdSHA A

4) ik ¥

E79] %IREE IRTel A F BEER
KEKkeEFEH AT AL o] 43}
polyvinylpyrrolidone #A3 PAEAYS
AHgat] fakE Eeleigd?.

HA 27 me E7l ¥d 3 me 5%
EDTA/0.9% NaCl £94& 42 % oA 3
m9 3% polyvinylpyrrolidone €%& 7}3t
o A3 43 40 ¥ Figd) 4T A A
Z9¢ EsiHd. o] 45dE& 500xgollA
10 ¥ 94 A3 w3 2@ ¥ -&7‘:}
A 492 0.9% NaClz 2 3] AH3o] 2
"]3’35}. AR B BEHA e AT e %‘121-

£ 7tsted AR 899 0.18% NaCl 49
os—a sl FEMAIZI 40 £ ¥ 10% NaCl
£4E 7ol T £d0] HEE Fo,
500%gollA 10 ¥ A48 s%d. 99
222 BAET A¥E7U #4438 BAnEEE 3
3] AASY. MY HYFE 0.9% NaCl
2 2HA1A 1.5 w39 histopaque £H4E&
NP7 2HA olgfo) FHE st 1126XgolA
15 83 4 883sd 0.9% NaClz 1
3] ARG, £2E HFdHRe 2me9
DMEM/F12 medium® ¥§A7]: &H )
AH-3l7) A7A 37CE B@sigen Reld
wEke] e 5X10%/me AF2 Jebyte}.

5) Superoxide 44 23

LB96P Microplate Luminometer (EG&G
Berthold, Germany)® chemiluminescence
Z34 cell® A-B-C-D9 ¥ 2§z U¥F
2 7)ol Zkt HBSS €39 50 wis} iheke]
DMEM/F12 5% 50 p£9t 22 mM luminol
10 4% ¥3 20 3 37Co) PR} B3
AIF1HEA base lines 7331t Base line©]
A o]lF v 2§ EF9 1 mM t-BHPE
FA32 A 2E°lE salineS, B-C-D 2
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ol MEFE 28] 42 0.1%. 0.5%
2 1% £31¥ salines 20 w¥ FEAsIA #
2o o} dHE superoxideo] 93 A€
332 A& base line® ¥wdtd 11 Aol F

A2 st

6) BEE L FHZ Ui A%

8 Fo TS BEAAA JAYANL F BE
3 FiES FZ39 130 mM NaCl, 5 mM
KCl, 10 mM Tris-HCI (pH 7.4)2 8 3%
By 4948 W Y2 FYsd YL AA
At BEL uhge add ERE AA)
Aok, BEEH MBS Stadie-Riges
microtome (Tomas, U.S.A.)E AH&3tq 7}
2 92 Az Zole 4z 1 o, e &
0.3~0.5 mn H=% Y& A8t

7) M WS

Zolg MM UAS 4 mel wigo] Sof
Ae H|AH £ ¥a 37C water bath ol
A 100% A28 A4 FFSHAAM wigect
718 wigdel =4L 130 mM NaCl, 10
mM KCI., 1.5 mM CaClz, 5 mM glucose,
10 mM Tris-HCl (pH 7.4)2 Ho glen,
ol ¢Zo] o] e &Y YolA 60 ¥ F
S =

8) #ilk FEHE 3

BEE € Hif VS S759 3 B
BAA e 29T wjgFAE 42 50 u #H
s LDH &34 kit (oMY FA3A}
Korea)& ©o]&3ld LDH A& ZFFge=
N Ml FERERS ANYsded Adde o
S3 B

A
9% Cell Death = W X 100

A :vjek Hig¥% e LDH &4, B :
AE Ue] LDH 84

9) lBH ARt 33

EH ARt BEE ¥ FES 9 MDA
ga< Uchivama® Miharadl Wyl #3}
o ZAToN Hristgoh BREEIN KR
YK€ 1% phosphoric acid 3 m¢%} 0.6%
thiobarbituric acid €9 1 mg H7Isto #
£ BdA 60 ¥3F $E3IMY. 1-butanol 4
we H7let] fH3] 4L s 800X gollA
25 B7F fA4RY 3 3 AFd9 FA=E
534 m9} 510 mollA 338t MDA #&
@il A | mg G pmoles® FASIon, ghula
¥EE Bradford®] Wy'%c2 2339}

10) HgClof 93 34 B4 =47
NEFEH 5o

AAE 5 vlel ¥ A2 dxF € 4F
o2 o] dxea AT HegClg A
2] Adgol 0.25% ¥=2 39 5 mg/kg
body weight =& 33} FA 3 F A
daost WEFE F2EF 2 g/kg body
weight/day® 7 47t A7 Foslyrt.

11) CClso) 9% A4 FHik &35
WEFSH Fof

A 24 7 vl E YIS dxT € A9
oz Uy dzed AFFA CClLE
corn oildl 10% =2 3Astad CCl7t 1
mi/kg body weight §5% B FAIR F 4
dTde MEFE FEE 2 g/ke body
weight/day® 5 43t AT FoAdged, &
Aol 2 vH&2 B corn oil& FA}

sttt

12) 84 ¥eo BB 2 R A%

BHAE ether2 7PiA vl 2 ¥ Gl IRA
2 FAANA BE AR SHE 42 A3 st
fdon olE FHifld 30 ¥ o ¥AF o
800X gollA 25 &3t YAEels] 4L Ao
ZXE  creatinine - blood urea nitrogen
(BUN) - alanine aminotransferase (AST) -
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aspartate aminotransferase (ALT) - total
protein (TP) % glucose® & kit (oA
oF F213]AF Korea)S o|83la] St &
A AHF AT BEL RS A& o F
A Aol AF) it HESS Adsien,
BEE 9 S dulo BEY &L IS
3 stsit.

13) SAA

Ad Az A SAH BN A4 7
2?1 SAS (The SAS System for Windows,
ver. 6.12, SAS Institute, U.S.A)E ol &
3ttt A8 4FL A +EFLA (meant
S.E)E Jehglen, 4 Adede a9
alolE HA Y wjol= student’s t-test®
st p-gtel 0.05 WTd o Kelg Aols}
de Aoz wHsgct,

w R

1. BEFE Ml F glycyrrhizine E&

HPLCE ©]438t9 glycyrrhizine E&EF%
Wzsle MEFE A8 B4% 23 07§
AIZE 16.1904  AAY  40.9%°) Bk
glycyrrhizine®] Z€5Att (Table 3, Fig.
1). UEFE A el glycyrrhizine ¥
T& glycyrrhizine 3% =] ©&
FAE FggezA ALt (Table 3,
Fig. 2). & 1x10° M3 3x10° M ¥x9
glycyrrhizine2 Z44 FY439< 7% 1284
mvxs @ 388.4 mvXsE EAHojzomz

WEF&H bspe 2% 2289 mvxsolm& -

7149 glycyrrhizine ¥5& 1.77x10°

M °le}.
2. Agay 49

1) #Fh#ke] superoxide Al g
BTH 9%

t-BHP A 2] o & tFEkol A o superoxide
S MEFHEOl A= AE JAY F YR E T
#3171 93t chemiluminometer® ©]-£3)<]
chemiluminescenceE 3% 23 (Fig. 3), 1
mM t-BHP 20 pt& H2ad& o 1214+49
RLU/s A& v} 0.1%, 0.5%. 1% NEFHS 20
i A PE v 242 864184 RLU/s (p¢0.01),
539483 RLU/s (p<0.001), 276+40 RLU/s
(p(0.001)Z Fo3tAl Zasiglct (Table 4,
Fig. 4). '

2) t-BHP 93 BEE WholA9 #
Ie i 2 BE A d3d 9%

I mM, 10 mM % 100 mM t-BHP A&
¢ F 60 ¥ B wiST BEE UhAAY
MR RET RES AR(LE Ao o
d o3 WEFHY 9% BT (Fie.
5. 6).

ol Mg A % wiF FATellA
o] AAHel Mk LR 8.11£0.69% ¢
g vis] BERE Aol 90 wdde 1 mM
L2 t-BHPE A@ dzTore 41.87
14.04%2 FoAsAl (p(0.001) F7l8tAL
o, 1% WEFEHS M AFTM e il 5
WERo]l 13.25%0.63%% 98 (p<0.001)
Zasidd. t-BHPY =& 10 mM, 100
mMZ £9E& 2ol dizadMe FREe 4
Z} 47.52+2.85%, 52.70+3.96%=% #-25HA
(p€0.001) F718l9 e, 1% NEFHS AHald
Aol 19.041£3.27% (p<0.001), 25.48+
3.33% (p<0.01)Z FfejsiAl #Mifee] &8 2
A7 (Fig. 5).

THREE YR fgEY BEbe O AR
ol MDA #3Eoz Jehlgled, ol Ag
£ 3A g3 WAz FAdEelMe MDA &
=+ 119.91£8.72 pmole MDA/mg protein
ollen, 1 mM, 10 mM ¥ 100 mM=2
t-BHPE &z} A 2st9S A fole 611.77%
49.08, 1325.62+t7294 %2 2139.24%
63.28 pmole MDA/mg protein®& EF #
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ostAl (p(0.001) S7tHNeH, 1% NUE
FBES A3 HAfdes 21551+16.72
(p(0.001), 1040.97£25.40 (p<0.01) ¥
1449.37%63.89 (p<0.001) pmole MDA/mg
protein®2 EF fo3tA #iddo (Fis.
6).

3) t-BHPol <& FF#liK th X< #
B B 2 Y ARt d3 3F
gl Ao AAAQ il FTEERE 17.81%
1.99% <1H vl3) FRlsE Y0Fo]l |0 ujgdel
1 mM, 10 mM ¥ 100 mM FEZ t-BHPE
A2l dizToMe 42.36+5.38% (p<0.01),
46.29+3.84% (p0.001) % 49.47+4.46%
(p€0.001)2 2% FstAl 7kt o7
od 1% MEF&ES Mg ddrdMe #ile
el 4zt 39.75%3.25%. 38.75%
2.68% 2 40.32+4.09% 2 2% Z4ae 7
T Bov ot Stk (Fig. 7).
AdzolMe] MDA 32 206.96%19.63
pmole MDA/mg proteinelle®, 1 mM. 10
mM 2 100 mM ¥=2 t-BHPE ztz} A8}
A4S Afdde 1345.10147.97, 2519.10%
115.22 2 2468.63%69.52 pmole MDA/mg
protein®® 2% FstA (p(0.001) F7HSL
o 1% MUEFES A= 7ol 208.62*
8.39, 1728.44%+45.17 % 1818.11%68.83
pmole MDA/mg protein®® REF -fojsA
(p€0.001) #2319t (Fig. 8).

4) H202 o] 93 BEHE R #
Mo #i4F 2 BE Ak R 93

Mo He0:8 AHestd& o BEE vl
Aol #ife RED BE BB(EE RN,
BATolAe #ile FEEES 8.1110.69%%
o vlg] dEZ2FAME 13.6910.93%2 9
st (p(0.001) Z7tatgled, 1% WMEFH
< AHF AP FNME 7.83£0.92%2 9
atA (p<0.01) #A39h (Fig. 9).

fegel #fgte Ad4Te 7% 11991+

8.72 pmole MDA/mg protein®l®l ®l&] oz
TolMe 387.18£17.12 pmole MDA/mg
protein® o8t (p<0.001) F7tetdeni,
1% MEFHS HgstidE Afodls 13545
110.60 pmole MDA/mg protein® #<l3iA
(p€0.001) #Zast9tt (Fig. 10).

5) Hz0290 23 Frillfx Y1 olA el ik
B R BE B8t g3 93

AdTolA e Hike FEREL 17.81%1.99%
Al vl 50 mMe H:0.8 Hdsie v+
32.6111.10%% K93tAl (p<0.001) F7tst
Rew, 1% MEFHS M2 A 2550+
0.73%%Z «93tA  (p<0.001) st
(Fig. 11).

MDA &ES #4T9 2% 206.96%
19.63 pmole MDA/mg proteino]lo™
H202 A3 dizzdd 3% 354.88+
24.70 pmole MDA/mg proteinZ #2|3}A
(p€0.001) Z7letd e 1% WBEFHS A
gt Aol 182.68+15.87 pmole
MDA/mg protein®2 H2l3tA (p(0.001) #
239 (Fig. 12).

3. ALY
1) HeClol o1 §/d BHlE &4
(1) 94 B &3 93 TR 2
a3 7A w3t

Frd ANE A e FIT 4N 2

T AFe] AT BEge FAE #EEE UE
WAL W 2.36£0.09%%ch HeClg 39
st A4 Bl S4E EA dz2Ed
S 2.35+0.06%2 g e Aen,
Bl &4 fod AR MEFES T 4
4 3 AETe] AF 2.881041%2 HA

FA93 o

g Wshe vetyA] @3t} (Table 5).
FAE BETAM 4.96£0.07%
Ael ®laf B &30 FEd dxTde

Jo
o
o
e rg
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6.02+0.05%2 [Figel FAZE f3HA
(p€0.001) F7hlNen, d@TdMe 5.60
10.28%&% 2Tl wg} F29 3FE HA
o frelstAe 43ttt (Table 5).

(2) BEE 2 FrlgoA el BE A
&1t

BEEANMY MDA &#F& SHTo2H fg
gol aAmbE [EIdEd, FTNMe
115.89%8.51, UlxToM+ 146.95£15.06
pmole MDA/mg protein® 9% ¥3le ¢l
for, AgFAME 100.09£14.84 pmole
MDA/mg protein®2 HAl & Wzte Y
EhA] ¢kttt (Table 5).

A4E AF gl el MDA e
114.17%32.89 pmole MDA/mg protein®| !
o gizFME 147.98+21.03 pmole
MDA/mg protein® #<3F ¥ gioH,
AP E 132.85+20.73 pmole MDA/mg
proteinZ 2% 3= ¢l (Table 5).

(3) 84 % creatinine - BUN - TP ¥
glucose & W3l

A2 AFAe 84 %  creatinine ¥FL
0.57%£0.03 mg/degle] H|3) diRTIME
0.87£0.07 mg/dtE2 934 (p<0.01) Z7}
b BHERES] &30l S Bon, AY
TIAAE  0.58£0.03 mg/dlE ol
(p<0.01) A3l WETFH] B &34
BAshs A7 S ESt) (Table 5).

AT e 83 F BUN &3 23.89
+1.48 mg/dtRom diFFlA= 33.83%
3.51 mg/dt= F93tA (p<0.05) F7H8IHe
o, AdgForMe 36.90£5.91 mg/dbE #9
@ ®ist JehdA] sttt (Table 5).

BTN ¥H F TPY FELS 3.95%
0.11 g/dtgem dzTAxE 4.17%0.11
g/dZ FAF #WMbe gen, d¥FdAx
4.3010.42 g/dt2 9% #te veEA
%23ttt (Table 5).

BTN ¥H F glucose FFS
130.00%£11.27 mg/dtgoen gzxFdAe
81.91%11.69 mg/dE F93tA (p<0.05)
A R A rolde 72.9613.18
mg/ddZ g W3rt dehdA gt
(Table 5).

(4) 84 % AST 2 ALT %3 W3

dA 5 AST €32 ANTA 51.40+
5.07 Karmen/miom tiZZAME 65.00
+2.95 Karmen/m 22 $93H4 (p(0.05) &
betgen,  AdEdAHE  74.00%5.40
Karmen/m2 diZgo} vl Felgt #sle
itk (Table 5).

83 F ALT 3L ATM 12.80%
1.16 Karmen/m¢, thZze}A 13.60+0.68
Karmen/m¢, AdFNA 12.00£1.52
Karmen/m% o ¥l @3 ¥sig
(Table 5).

2) CCleol A% 854 Bl &3

(1) ¥4 Mk 39 3 g 2
BB A< /L

olfA AMg A & FAAE HFHAY 3
+ AF A e FAE 5.31%0.08%
Aom FHfE 38 FEA0 dxFe 3¢
6.4010.33%2 FFig TAS dsd S
(p(0.05) Z7}8 Byt FHM S-S /2
Al & [UEFHE 5 43 543 Ag oA
o Fige BAE 6.78+10.27%2 Hol3 o
37} vehtA] gtttk (Table 6).

BiE A9 H3ldA FFTeMe 1.95+
0.05%Qo WZTL 249+0.27%, ARZ
AME 1.89+0.05%2 2zt APZ Abold] &
oJ% ato)7t gtk (Table 6).

(2) Friiis 2 BEEANA BE ARt
33T Kol el MDA #gke 135.07
+£6.22 pmole MDA/mg protein®|12o.n, o
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ZFNM e 162.62£9.74 pmole MDA/mg
protein® FtAl  (p(0.001) F7Hedct.
AT E 146.40+7.38 pmole MDA/mg
proteinZ o W3yt JehA Fuo
(Table 6).

BEE AN F3E - Uz 2 A48T
BRENAY MDA 32 Zzt 138.42%
498, 139.19%110.91 % 125.83%7.65
pmole MDA/mg protein®& Holg w3}
2t (Table 6).

(3) 83 F AST 2 ALT 3 w3

¥3 F AST F3Fe AHYToAM 55.71%
5.16 Karmen/m¢l®]l Hl3] dxFAe
94.94+£5.02 Karmen/m< w31
(p€0.001) Z718tdt}. AT AHFolA e
84.43%13.57 Karmen/moE 943 W3e
$Att (Table 6).

g3 F ALT e 34vdM 18.14%
2.16 Karmen/miQle]l &l dizFAME
30.14%1.35 Karmen/mo2Z #9357
(p(0.001) F7Ist9 o, HEFodM e 21.29
+1.87 Karmen/mog H93stA (p<0.01)
24389k (Table 6).

(4) 83 % creatinine - BUN-TP ¥
glucose &% W3}

¥% Z creatinine THFL FAYTIA
0.59%10.03 mg/dele] wld]l diEFeME
1.18%0.10 mg/HoZ HF3HA (p<0.001)
Z7tsidoen, MEFBS T4 AddTelre
0.78%+0.02 mg/dbE F2stAl (p<0.01) HAa
3ltt (Table 6).

¥3 F BUN &3 F&TolAM 2341+
0.87 mg/de1d] ®l&] diZTFolM e 56.38*
9.89 mg/dbE F5HAl (p<0.05) F7I8Ie
o, AYFIMNE 26.24+3.57 ng/dtE f
A (p<0.05) 43It} (Table 6).

g4 3 TP &3 F4TelA 4.10+£0.09
g/deldl va] Rl 5.44+0.20 g/dtE

FosiAl (p€0.001) F7htHen, AT
My 5.07£0.16 g/d=E #3 H3rt Vet
WA ggeket (Table 6).

¥ F glucose %2 AT Uz 2
AgddM 4 140.54+7.02, 134.23%
16.39 ¥ 118.95+6.74 mg/di2 3 A3}
7} 19tk (Table 6).

}-— — -
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lonee

|
e |
NN SN

é - -

ol A B

Fig. 1. HPLC Chromatogram of
Glycyrrhizine (1) in SA (A)
and Authentic Glycyrrhizine(B).
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Table 3. Amount of Glycyrrhizine in SA and Authentic Glycyrrhizine.

Retention Time  Amount (mvXs) Amount %

Sagunja-Tang 16.1 2289 40.9
1x10° M 16.1 ' 1284 84.0
Glycyrrhizine _
3x10° M 165 388.4 71.3
(mv*s
400
300
200
100 1
4]
1 3 (X103 M)

Concentration of standards

Fig. 2. Standard Calibration Curve of Authentic Glycyrrhizine (Injection Volume, 10 w0).

Table 3. Chemiluminescence Generation in 1 mM t-BHP Stimulated Rabbit
Neutrophils. (RLU/s)

Concentrations of SA (%)

Treatment
0 (control) 0.1 05 1

SA 1214%49 86484 = 53983 276140

Chemiluminescence was initiated by adding t-BHP to rabbit neutrophils, and 20
2 of saline or saline with SA was added immediately after addition of t-BHP.

Values are mean®SE of 8~10 experiments.

SA : Sagunja-Tang.

*. Significantly different from the control (**, p{0.01 : ***, p<0.001).
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Fig. 3. Exhibition of Chemiluminescence.

1400 _
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Chemiluminescence (RLU/s)
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Conc. of Sagunja-Tang

Fig. 4. Inhibition of Chemiluminescence by
Sagunja-Tang (SA) in t-BHP Stimulated
Rabbit Neutrophils.

Chemiluminescence was initiated by adding
1 mM t-BHP to rabbit neutrophils, and saline
or saline with SA was added immediately after
addition of t-BHP.

Values are mean¥S.E. of 8~10 experiments.

* Significantly different fromthe control (**,
p<0.01 : ***, p<0.001).

Rat Kidney Slice

60 - .

* X

% Cell Death

20

0 (Nor) 20 40 60 80 100

Conc. of t-BHP (mM)
- CON '
-0 SA

Fig. 5. Effect of SA on t-BHP Induced % Cell
Death in Rat Renal Cortical Slices.

Slices were treated with 1, 10 and 100 mM
t-BHP in the absence or presence of SA for
60 mins at 37°C. and LDH release was
measured.

Values are mean®S.E. of six experiments.

#, Significantly different from the normal
(##4, p{0.001).

*, Significantly different from the control
(**, p0.01 : ***, p<0.001).

Rat Kidney Slice

2500
2000
1500 HiH

1000

o
=3
o

Kk

Lipid peroxidation
(pmole MDA/mg protein)
x

O(Nor} 20 40 60 80 100
Conc. of t-BHP (mM)

* CON
O SA
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Fig. 6. Effect of SA on t-BHP Induced Lipid
Peroxidation in Rat Renal Cortical Slices.

Slices were treated with 1, 10 and 100 mM
t-BHP in the absence or presence of SA for
60 mins at 37°C, and lipid peroxidation was
measured.

Values are meantS.E. of six experiments,

#, Significantly different from the normal
(##4, p<0.001).

*, Significantly different from the control
(**, p<0.01 : ***, p<0.001).

Rat Liver Slice

60,
#H4
s | 1h
D 40]
8w ‘é
[
O ]
X
0 -
ONor)20 40 60 80 100
Conc. of t-BHP (mM)
- CON
O SA

Fig. 7. Effect of SA on t-BHP Induced % Cell
Death in Rat Liver Slices.

Slices were treated with 1, 10 and 100 mM
t-BHP in the absence or presence of SA for
60 mins at 37°C, and LDH release was
measured.

Values are mean+S.E. of six experiments.

#, Significantly different from the normal
(##, p€0.01 : ###, p<0.001).

= Rat Liver Slice
cd 000
o9 i it
w2500 4 e
T o
X £ 2000
e 2 1% * %k
O ] 1]
2o 1w
=
2 1000
a2
—E s
o & kEkx

0{Nor) 20 40 60 80 100
Conc. of t-BHP (mM)

< CON
< SA

Fig. 8. Effect of SA on t-BHP Induced Lipid
Peroxidation in Rat Liver Slices.

Slices were treated with 1, 10 100 and mM
t-BHP in the absence or presence of SA for
60 mins at 37°C, and lipid peroxidation was
measured.

Values are mean*S.E. of six experiments.

#, Significantly different from the normal
(###, p<0.001).

*  Significantly different from the control
(***, p€0.001).

Rat Kidney Slice

e *%
16, | 1 ]

14

12

% Cell Death

e N A oo o

NOR CON SA

Fig. 9. Effect of SA on H202 Induced % Cell
Death in Rat Renal Cortical Slices.
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Slices were treated with 50 mM H20z in the
absence or presence of SA for 60 mins at 37°C,
and LDH release was measured.

Values are mean*S.E. of six experiments.

#. Significantly different from the normal
(###, p<0.001).

* Significantly different from the control
(**, p<0.01).

Rat Kidney Slice

=
c L 500 1 * ok %
oo o
T 400
2E
>
o3 300
@
a% 200
B
8l 4y
g
a o
g

NOR CON SA

Fig. 10. Effect of SA on H202 Induced Lipid
Peroxidation in Rat Renal Cortical Slices.
Slices were treated with 50 mM Hz02 in the
absence or presence of SA for 60 mins at 37°C,
and lipid peroxidation was measured.
Values are mean*S.E. of six experiments.
#. Significantly different from the normal
(#t#, p<0.001).
*, Significantly different from the control
(***, p€0.001).

Rat Liver Slice

40 -

i *x ¥

- 15 4 [ [ ]
=
© 304
[0}
QO 2]
T) 20 - 1
O 15
X 10

5.

0

NOR CON SA

Fig. 11. Effect of SA on H202 Induced % Cell
Death in Rat Liver Slices.

Slices were treated with 50 mM HzO2 in the
absence or presence of SA for 60 mins at 37°C,
and LDH release was measured.

Values are mean*S.E. of six experiments.

#, Significantly different from the normal
(##4, p<0.001).

* Significantly different from the control
(***, p<0.001).

Rat Liver Slice

450 i * k%
400 ] l

350 |
300
250
200
150
100
50

Lipid peroxidation
(pmole MDA/mg protein)

NOR CON SA

Fig. 12. Effect of SA on H202 Induced Lipid
Peroxidation in Rat Liver Slices.

Slices were treated with 50 mM HzOz in the
absence or presence of SA for 60 mins at 37°C,
and lipid peroxidation was measured.

Values are mean*S.E. of six experiments.

#, Significantly different from the normal
(###, p<0.001).

*, Significantly different from the control
(***, p<0.001).
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Table 5. Metabolic Data from Acute Renal Injury Induced by HgCle.

Group Normal Control Sample

weight/body weight Kidney 2.36+0.09 2.35%0.06 2.8810.41

X100 (%) Liver 496007 6.02*+005 ## 560028
MDA Kidney 115.80+851 146951506 100.09+14.84

(pmole MDA/ )

mg protein) Liver 114173289 147.98+21.03 132.85%20.73
Creatinine (mg/d{) 0.57£0.03 0.87£0.07 # 058%0.03

BUN (mg/d?) 2389£148 3383+351 # 36.90£5.91

Total Protein (g/d¢) 395%*0.11  4.17%0.11 430042

Glucose (mg/d?) 130.00+11.27 8191£1169 # 7296*+3.18
AST (Karmen/m{) 51.40+5.07 6500£295 # 74.00%£5.40
ALT (Karmen/mf) 12.80%+1.16 13.60*+0.68 12.00£1.52
Note. Mercuric chloride was administered subcutaneously (5 mg/kg body weight).
All values are mean*S.E. of five animals.

Serum Level of

#. Significantly different from the mean for corresponding group of normal mice.
(#, p<0.05 . ##, p(0.01 : ###, p<0.001)

*  Significantly different from the mean for corresponding group of control mice.
(**, p€0.01) )

Table 6. Metabolic Data from Acute Hepatic Injury Induced by CCla.

Group Normal Control Sample
weight/body weight Liver 5.31+£0.08 6.40£0.33 # 6.78%£0.27
X100 (%) Kidney 1.95£0.05 2.49%0.27 1.89+0.05
MDA Liver 13507622 16262+9.74 ## 146.40+7.38
(pmole MDA/
ng protein) Kidney 13842498  139.19+1091 125.83+7.65

AST (Karmen/mg)  55.71%516 94.94%502 ## 84.43%357
ALT (Karmen/mf) 18142216 30.14%1.35 ### 21.29E£1.87 #x*
Creatinine (mg/d{) 0.59*0.03 1.180.10 ## 0.78£0.02 =*x
BUN (mg/d?) 23.41+0.87 56.38+989 # 26.24+357 *
Total Protein (g/d¢) 4.10£0.09 5.441+0.20 #a# 507%0.16
Glucose (mg/df) 14054+7.02 13423%+16.39 11895*6.74
Note. Carbon tetrachloride was administered intraperitoneally (1 ml/kg body
weight).

Serum Level of

All values are mean*=S.E. of seven animals.

#. Significantly different from the mean for corresponding group of normal mice.
(#, p0.05 : ###, p(0.001)

* Significantly different from the mean for corresponding group of control mice.
(*, p€0.05 : **, p<0.01)
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slo]  FARIR - MET - Eogike] Bl
gon, HE: WEENS LRI mMns
- B - ARG - BaEEe] RSOl
gtk 9ol oEEZ FANE WETHS
TREERMEES, Vol Hxz 2Ee A
0%, HERE - B - OBIER - 218
£ - BB - EE S XEddn 7125
o] glon, AYAQ BFEZE FFHo] £t
RS FosiES) B0 Y1 MERES
Agzo] At T RS ¥ AgozA #
FBY YREE AHS pEEst THESolxn
MR BB A& AFo] Fgo] Hu R
e - fibkel E%S 7B @t kel
A5S M %Fol o)E =91 MEY ¥
I OEES FHEe 5% sk HEsb u
glo] glo} RE Zo] o] XA Fe
Figolel slA el Hfldns wot?. o)
¥ mFoz s MWEFHS Add E
7 BEES B8-S dn By /5 Y w
olJel #i MBI H ERME 5o Fko] 9
go] #EAm Y.

seta ojste) Wz <8 A+ Fulo] i
EHE £ 2o daSe oy oo 2
oA - n¥Y - Tk - AIDS 59 U4 3
o] Zslate FAd 1o oz g AWSo
Agj7t BAo) At therdt Aol Slsj @
A=l g Nz g 0P A%
Az 2ata glch. oled sheHl B 83
o] ¥y AR Mg FHHo|ge A7
58 gt g4 Aavt AE FA RS
o tha) HlNGA - uzldAQ FHy e &
o2H 4L vRdd HEF Fo ZE AY
2 v3l2 Yosle Aoz BuHa Jlen®,
O 9ol Be d7E 53 ol 5 A
A whgA AA7IEo] ol2jd AL fitsts
AEstEel gdoztte] ohjel FAA
3o BFAE g7 Bojdts Aoz AFEq
?\lqwﬂe).

olg} B BELRAMNT Bk &4
o9l As] W ATFE] Bo] BuHo] B

ALEy R olel A F d o AWEol

AL le Ao geizon, MEFH &
3 £ AT FAK o d¥Ee] Had uf
Aot WEFH] HiEe iAo Y Fa
T4 239 BA - AEIY - YA HEE ¥
Pt AT Ade o3 Haud uk gk

old & AFoMe M MEFE F2H%
HPLC systemE ©]-83te £33l Rk}
(Scheme 1). 2 A3} H8§ A7 16,1014
MEFE 289 40.9%° #3ste o)
A&=HANon, £ d7de JehlA] Exzt
A 22 JE F B 4 AAEe EFS
A48l f3 Y 7 gAY FEHE
e o AZviEad e} HPLCE o838 &
Moz of EFol HES F8 ARS
42 A glycyrrhizine 4% #1sdt.

Ngg ANed MEFE FEEAMY
FEFE g7l A
glycyrrhizine & 238 o] 43td FFA
< ARy MEFEH FEEAMY F
%% vlmstd Ettk (Table 3, Fig.
1, 2). 2 43 Y€ @EFH F5E 10
W F NFE AL 16.194 1.77x10° M
9 glycyrrhizineol A&€HASE ¢ & 4
o, w2t WEFE] EEE e #
Bo] 39 FA AHEY glycyrrhizines ©]
&3l Aol Held Aoz YAdEL.

E7NE o] &% AT AY¥E A& B{LH
of o3 HE £ A7 o] o451 Y&
%2 m9!"9 t-BHPE olg&3ld E7 ¥
79 HEkE ASE Bt

ke o 7R RIEEIE st AS
weord My AR A& Fdl superoxide
(072)%F Ho0: 9 84 ALFE Aito
Z7ts e, )2 # A& respiratory burst
& 3ln AR #MkSe W 49 Fa 7|A
oz Azl Yt oldg HF Fo)

glycyrrhizine
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superoxideZt HFEZQo] Ho] ojatH oz o
AHRog A A4L 3= OH 4 HOCIH

2e S40 2¥ ¥4 NAFEC HuEG.

2 gx % superoxidest ME Wt oA
ARE o A4S doyleg AHAHCRE T
FHoE AYE dosle 9o B,
Superoxidew T% IF Bkt k& i
o 843 SozxE wAsm Yo =@
o2 AAYG A MNAFEA o] HE T
4 JEEY Y - 49 - G- DNA 5] Y
A vt d ez magozy 4f HF
3o HEF - AziE 59 A8 433
-39 - 5943 - gy s - 2348
% - FoiElx - AHd A 5o 4% Ay
3 x318 god 4 genz® g4 Arze
2AAY Aty A€ dAsle BEE
2 o|E Btihsel 23t oplHE 4F A
& X84 2 =3 gAAZ 7.

MEFBS kol Ae]  superoxide 34
A4 AARE A97] Y3 chemiluminescence
& 548 4%, 1 mM $%9 t-BHP 20 1&
AYsln WEFES 0.1, 05 ¥ 1% ==
20 w A FUPE 9 chemiluminescence?}
folstAl #Aasidene UEFEC t-BHP
AFoz AT B AxFe] YL 5T 9F
HoZ JABIASS ¢ & U (Table 4.
Fig. 3. 4).

AXe B9 T 33l BA3e o
Axy 3EE x 53 AEFozN o
Felo £4& A Hed® pEdos g
g 243" AT)E AZAE dode F8
& iR g, ol Ze guze
AX WA fgE BEMte 9de] Ho AX
o o2 #iF 9L uNA g ¥ o
A BLHIEC AX &4 dode /A
%9 shte gEe) BEEolRz® duae
2 EY Bt 358 23 M &8
o] BLHZ V&l FIHAERAE U gl
tdl, A Azgse BXx|UAE go] &

S3tn gyl WEe Ea guzsd AL
2A wol fgzel EEML7E RASA =2
M RS BRME X B3 ¥
A7 B BEHR e RS
15E Aslsty] Wl Ml N5 &3 F
2% 9oz aggm Y’ B oy
REe) @EL AHEQ MDAE ¥ 3| uhto]
APA T PHAcE BRI AHS S
Bagoad AMHEY, feEol EELER
ARACZ il €4S Yo Axuto 2
g8 52ro FHEE Wojmel: T A Xule
e e AAL WshAlE 8ol g
2.8 g Bl o Wik =8¢ 8
Aste FBEL JKHO EMILE ZaANE
A3E /R39S RolmZ MKestst AeEel
BEELE 24sted 4% AH8EE % LDH
Z il FEAET MDA A4 A=S 233
1% s=o MWMETFH Bkl BLAEQ
t-BHP 2 kgt BLHIQ H.0. Haz
A e &47 KHES BRILE = 3
= oAsteA g Arugct

t-BHPE =¥z A2 F 60 ¥ <&
ML o BEE YIS Ml &4
3 feEe] BEMLE Sustn oo did NE
FiB e DAY A%, BHE DA 1
mM, 10 mM % 100 mM ¥%=2 t-BHPE
Aelsde u ik FEEEo] 2% Solsil
z7lsl9e8, 1% MEFES MNP AL
M FolaH Ml FERERS AAAAY. 1
oz WEFEC BEE YHIAM M)
&4 AR eS ¢ 4 Yot (Fig. 3). I
7ol EEL 9Al BTl HE gz2TolA
RS folshl 200, EEFBS W
NP A 2% Kol Fasigd. 18
2 BEYE ¥4 o8 %9 t-BHPl 9
3 Mol EN KES BELE 1% 3%
MEFH & asiA dAHALS & +
At} (Fig. 4).

P YIRS t-BHP 9% il &4
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2 feE ARl Uit Jge A EH,
A7) ®a) 1 mM, 10 mM 2 100 mM
TEZ t-BHPE AMelg dizTodA iz 3t
BEgol 2% FolstAl Folstdct o7lel WE
Fi&Eg A M@ d¥ErdMe Ml FLRE
o] Z+xe AL EAoY R E ¥t
(Fig. 5). fgE &®te] 259 MDA &3
< BT vlE) dxFed BT f9EAl
F7Fele ey, 1% METFES A 235
¥ MDA #3Fo] BF fostd Zradgd
JY B2 R YoM e t-BHP 2%
fael &4 FhikskAl ReAAT KRS A%
fte 1% 5 MEFHN d8 JAHALSS
g ¢ Ao (Fig. 6).

50 mMS H:0.2 BERE YFd A4
< W Ml FEEERS MEFE 23 Fo3t
A Z&der, MDA &% 4] WETHS
HsHes A fosiAl Frsernz
t-BHPE Aslue 7459 ohviA2 ik
o] &3 fgEel BEML JAl MEBFEY o
3 ZA2sdee Roln it (Fig. 7. 8).
B YoM #ile FEEERS BEEAA
s} opAVIA 2 WEFHS AT A4S fos)
A Zardtden, MDA &% 94 MEFES
A2 g A oA A ades &
BB GRdMs ol z Mile] £33 fg
e BEME7 MEFEA o8 ZidEes ¢
4 3ot (Fig. 9. 10).

At Zo] A¥IY HPE T3t MEFSH
o] HFHERZRE|Q A 44T A dAE
s, BLH=REe BEE £ AR
oMo il £33 REY @BERLE IR
A4S Ayt ole WEFH B4 A
& AH AAs = AEE MHoEN 2 24
o2 fgHEe &L 2 12 A% Mk &3S
WA AY, 84 42E L AW AASA %
= Ml Wl &Aste WEM gt 84
U EFEY Yol FEE FVHIA ke

&4 WAY A5l 98 TR,

ojo) A A¥E I 2 S A
7] 913led HgClz ¥ CCLE oj&3ld 34 B
R 2 R S8 fEsien ofd d
& WETHS E3E S8 (Table 4.
5).

Kige B4 29 EF Fo sz Aw
A - FF - HAFE Y AZo AMEE B o}
Ygt X738 Q52 go] AHEHn gen o
o B 2 Y B d& d7E =
€ ERF disid Hdye g Folg 7t
Aee Aoz g2A AP YA Ak
o x2HH B 717 ®el A=Y 5 W
A7t FFgeln o] Sl BE - KM - M- =
A 5o FAHEd®, oY sKeRol Bk
Q &42 Fr HFoz BTTH glutathione
(GSH)Z 1ZA713 v EE=g ol Hy0: A
A3 geEel ERLE F7MITIA Eu
wpebA] JKERE sulthydrylZlehe] 2 33}
o8 3 ol Ao ol H JFS
A A7 FEHOZ e At 2 7i%e]
Aajg don 8 At Y EiElAM GSH
2 Q&) Mx@N F57) FTUkHE A=
wasy gu 3

22 BE HgCloll 93] f'dd 54 BAEM
£3E FE3 AY 5B NEBFES 549%
oz BiEY &4 Izt dAEdE RETF
%ol iRt E4u HEMEEIY 0lu T
g F7MFle Ao F3E + gl

HgClol 9% 84 Billi 3L 27
7] 98 BAE AT -UERT 2 d¥reE
o] iz AdF HeCld 5 merke
body weight H =& H3t FAEHoH 4Ad
T MEFEHE F2EF 2 g/kg body
weight/day 2 7 Y3t B35t 28ln A
A WM wislE a7l f8 BE A
SZRYH YT AFslA oj2RH AL ¥F
22 creatinine - BUN - AST - ALT - total
protein ¥ glucose® &g or, Bigd
S 2&std FAE Ao Ao dg 9
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Adedon, fers BRL S =

A 4 e HiEdM e ATl vla)
HxTAA g S/ JetsgT. oldd 2
o dsiA= ofx AT A7t Hdd v}
gl FZAd HeCleol 93l Bk &30l
vehvde 33 Figel 71539 93E v
A FA W3t FHERE sbeAdol A9
olo] WM do2 AFE FFP Hojop
& Aog AZdT. BEY @b slolde
BEE $ Mg olFd fod ®siil
veh gz gt 83 5 creatinine 3l
A BTl vl HRTAA FostA Frtst
o BHRES &l JASE Bgley, ¥y
e 2T Hlg] fostA FHistd WE
Figol B &£4% HAske 97t IS
< B3 83 F BUN oA ATl
vlgl dizTolA st Frkstnen, Ad
oM ¥t JehdA gt 8% F TP
] Wsle f93lA 43koen, glucose &
Fe A vla] WETAM fosA Hda
Aok AT AP FolMe Fo3 Az
ERR] sttt 83 5 AST &3 343
Hlg] gxFdA FoaA Frisiden, Y
oM FoF Wt g ALT el
Ae o Wzt FEHA gt

olde] Az kifgoz s Y F
creatinine ¥ BUN #& o] FIiHa
glucose §&Fo] FAasonz AFA o e
Axd AFF Aozt YA BAZl fiH
A1, WEFH] BUN F719 glucosed #
A€ AR EPA|T creatinined Fhe
ZAaNZeBg ALFA S JlFol A B F
o2 EHJSS Hon, =& Y F
AST 3] KkiRoz <l Frigernz X
ol Frigel o= Bz &L & F US=
Vet

CCly= 4% T8 MEES 217171 4

sto] @o] A8 EFE AdoA fid
o8 G4 ArFoz Ao KWES ERIL
A7le 79 &L B3 Higd &48 =
Aoz 4#HA got. agx 2 APz 8y
dAaFOR A dF5 B MRSl Az
I cytokinesE ¥H|FOEH ke €33t
A7l fske 98-S siv, iFPEke oAl
222 WA A1 BEdo M S
og &4 wy g9y

34 Fig &30 dd MEFiEY &94E
T&s7] st AHE -2 2 A
7oz Uro] dxed 487l CCLE 1
m¢/kg body weight ¥|=% corn oildl 10%
TEE FANste B} FARGE T AYTg
WEF#% +2E 2 g/kg body weight/day 2
5 4zt Fostglen, Fdzde 2L v&
2 B7l corn oil ¥& FASIATH 233
74 BMR &4 2 AdoA 9 op3slA
2 ¥ % creatinine - BUN - AST - AL
T - total protein ¥ glucose® =334
3, BED FEY FA BEY B 3=
g st

2 A, ATl Hls) dizddA g T
Al fel 718 2o MEFHES 5 ¢
b R APZAE fdd ¥t Yepd
2] &%t} ol CClol &l g 715y &
Aol RYPFHAAN £448A] g2 JIEly F9i7)
e Bel9 Jled BAs] d8 239
o] MY Az AzEY &3 7AHL
S Jd7E gstejol & Zlojtt. EiE FA
o] Rl {3 By} gidid. 22n
AT FrARgel vls gi2FAA MDA &3
o A3 F/Pt vdehgen A¥IdMe &
o3t Hsyl gtk BEE didMe fod
As7h qldddh. a2 2 CCleol o3t FHEE
o] g’ BEE Lo elgithe ojA ArFREY
¥yot B A9 Ayt 2Ee ey
olo] Wizt MEFHY dA Ede vehdA
&gkt
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83 Z AST §F2 FATo vl3 dxd
A felsiAl FUFtRA T AFTodME #
g W3t 9ok ALT &3 ATl v
3 izFoM FAstAl FUksislen, 48+
M izl vla st Fadc. 2
Hez jgEe Bt @7 Fggedl &4l
Aen, MEFH FAZ 3 F ALT &%
o] ZAadgornz Hige &dd U A
237t &S Bt ¥H F creatinine &
e ATl v dzTAM FstA F7t
dtgon, METHS ST AdTAE
Zzdl B8 FosA #asst. BUN &%
2 A2 Ha] WERTAM A FUtet
gon], AFFAM tzFd Bl&) FsiA 2
2&HT. TP &3 BT vla] dzTd
A oA F7siden, ddddMe f9
F A3 JelgA] ¥8k3, glucose ¥
Fel 3 ¥zt g

9ol Azl N CClLE Q& Friafgo] &+
A olol tig MEFHY AA A AA
on, BEE 94 CCLE 93 &£4L wol
ApA] oA ztel] fofdt Wt gidlew ol
Bige 4= WEFE Fod71 /48 &9
7t e AeZ #EIHA,

I3EE |4 BEM € s S8 &
ag A4 AdS 58 WEFH #9T A
8 At 982 ¢ § SleEz olyd WME
Fige F%S AETY HES B #wyA
nio} Zo] Ao ¥heA AATle WS
JAE £= Y& ¥ ol Al EAste
iRl 529 yivEe) 848u ¥=8 =
qdFozxd AW AYPL AAY + e
FRAHE ¢ slon o A7 AR AL
goz dFE ¢ APs Holop #EA o
2 AZdo,

B

BELM w3} P I G Y
F U JAH 3 e FEF] MGt
Ao 84 AHaE 3 AT FHo] UeA
g #Esr| s MEFES F4kst ans
ZA Adn O 22 RS dAd

1. MEFHY EFde HEY F8 74
A8 glycyrrhizine2 |43 o] 71HE
Aoz Azpdrh

2. MEFHEL 1 mM t-BHP 23 E7]
ekl MY 84 AaF AAEE T &3
o2 A3

3. WEFHS t-BHPE 1 mM, 10 mM

2 100 mM =2 A2 & 3o BEE 4

FolA ke B IRE ERLE A
o, PR YR oA e il EES dASHA
v 3o BEY ARt ZAEAY
4. BEFHS 50 mM 559 H:0:8 A&
& 8 Fo BEE 2 S UM #K
&3 gy BRLE A
5. OEFBES BAES o] &3 A AFA
HeCleol 9% 34 Bk £42 dAss.
6. WEFHS CCLol AT A Ak
&4 B oje Bige &4% A s

olde]l A2 WEFHY FAs}t ANE A
FAen, FE7H 84 daF Ad 44
¢S gdakint
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