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This study was designed to evaluated the nitrite scavenging activity and protective effect of the Puerariae
Radix and green tea extract on lead acetate and cadmium-induced liver damage in mice. The quantitative
analytical method for major antioxidants, isoflavones, puerarin, catechine and caffeine in galgun (Puerariae
Radix) and green tera extract were established by HPLC. Contents of isoflavones, such as daidzin, genistin,
daidzein and genistein were 4.23g/100g, 0.13g/100g, 0.07g/100g, and 0.03g/100g, and puerarin contents
was 8.99g/100g, respectively. The total catechins and caffeine contents of green tea extract were 49.24g/
100g and 6.53g/100g. The nitrite scavenging ability of galgun extract (pH 1.2, 100mg/ml) was 98.07% and
it was higher than those of other extracts. It was the highest at the pH 1.2 and more than 64% in 25~
100mg green tea extract, and was dependents on pH and concentration of the samples. The hepatoprotective
effects of an aqueous extract from the root of galgun and standard puerarin were evaluated against lead
acetate and cadmium-induced liver damage in mice. Galgun extract and standard at a dose of 100mg/kg and
10mg/kg, 50mg/kg were administered orally once daily for successive 5 days and then a lead acetate and
cadmium were orally at 3 hrs after the every day administration of galgun. The substantially elevated serum
enzymatic activities of alanine and aspartate aminotransferase were due to lead acetate and cadmium
treatment was dose dependently restored to the near normal level. In addition, galgun extract also
significantly prevented the elevation of hepatic malon-dialdehyde formation in the liver of lead acetate and
cadmium intoxicated mice in a dose-dependent manner. The results of this study clearly indicated that
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green tea and galgun extracts had nitrite scavenging ability and galgun extract had potent hepato-protective
effects against lead acetate and cadmium-induced hepatic damage in mice and standard puerarin was also

showed similar to the results of the galgun extracts.
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o3

Ml A87tEE AZA Fo) e 84,
A2hg Rofsha Ak 3 WAL BjEH Q)
= Y Clostridium botulinuma-2) W2-&
skt B Fa% AT gtk aeht obRARY
= o AFSHA =l ¥ 9] hemoglobing methe-
moglobin ©. & AF8}A}#H methemoglobinZ& Y0 7|1,
A2 2 A3 obgl Rk vh-g-8ke] WA nitrosamine
& A3 = grel(Fiddler &5, 1972; Massey 5,
2006). obd At o] 7HA] = thekgt 7152 A & 9l
= &40 npgA] o} BEo] SAEo opyArg <]
AN-E 382 otE] ARHFE AT e AHo
™, ol& AT AAELE NHstuxl i ¢l
th 5235582 obdArd 2AREo| it B
JEo] glem(o], 1999), AEHI & ANt 7
TFEEL WA S7HEE TR A olAL AR
& A7) nitrosamine A& AAA 7= Bt
7} 7\ g,

3tH 3|(Pueraria thunbergiana Bentham)2] 2=
23 ZHERY 9498 oFejzg #A o
d5+ Bi17h ITHOh 5, 1990). Z29] AEY A
o 7ol Welshy £Ake 7S T 1BE B8-S
e I(Arao 5, 1997), alanine aminotransferase &
& A3FAI7IH(Arao &, 1998), daidzin2- aldehyde
dehydrogenase-2 (ALDH-2)¢] A3fjo] <J3t 43 &
2] A3 A& EolriKeungd} Vallee, 1998). T
gt Z2] A2l daidzein, puerarin® FGZ A7}
UtHLee 5, 1994). ' (Pb)-2 e ARl A k¥t &
HE EAstHA gz E4S SN E B
AW FHA A4 76 Folg A 71E E-olt
(Yum <&, 1995). Aol &4 == To] e mof
wEBET 7 A, W) ol EXE, Yo iR
+ g Zdgshck(Barltrop %, 1971; Smith £,
1992; Fonia 5, 1995). 7I=EE(Cd)L &A]ol= 27
A ot dorkE B¢t 371 $9 EA4 gad
Cdo] 58718 Fslel F4uE A2} 2484 @

2 1 B
(o]

ook

:

#E Cdo] 23718 Fsto] Aol f-A=d HA uj
AR grom, AESHH BV % 164 ol e g
o|7} EolZ4E Cde AW 4L FrstA "t
(Webb, 1972). Cd = A] Cd& 2Z9] S HIA]
# 7F=A)(Anderson¥} Anderson, 1988), ¥1&(Liu %,
1999), A ALA &=AHLafuente <, 2000), Z4o)(Oda &,
2001)9} AIRHE A(Garrett S, 2002)50] RIEI 9]
th Fad% A BYeR AMREI Sl SfEA
+ meso-2,3-dimercaptosuccinic acid (DMSA) (Maiorino
%, 1993)3} A} &) A B2l green tea (Chung 2}
Roh, 2000), chitosan (Kim3} Roh, 2002) 5-0] lth

39 23 AJE2 catechin} puerarino]] et R
wWol A= oA gtovt & FLARg d2FEE
o] obAAtd aAZEI 7 B BT ZHgof tigh o
T A9 o]FoAA] ¢kl Y= Aol

wpaba, o] AolMe i} BAE o] 8E FEE
o] ofFAE 4A AFE A} Y5l FAAEE
AH, Alel4t Aol s HE of8sto] opElAl
H 2AZEE SXet vla FASF AL, o] Y% A
SAlZ 2o A ELI isoflavones 2} puerarin
THEFE B4sIglon, 5219 3H4ksgE-2l catechin
5o caffein TS £t £ T 7I=F
o= gug A0 14 B4t ReURREE
3} %2 puerarin®] 7 54 95} K3kg SHelo], 3
SR AEAYY 087 E ERlsta S7HE A
F9 A gE 9 SHEE FVHA S7H A
9] W 7]ojstaizt o] AdE& AAISHATH

ER-

YN

Z+-(Puerariae Radix)2 A 2|Aro 4] A3 Ao
BEE AR A7 EAE A Aggton, #
Z pueraring sigmaAbol|A], B A|Ro] Tufdt=
AEGLAFD Y HdE52HF2: FADHE Y5t

AR&sRE T

b
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2o 24 F F2YAE AHE3te] 180°ColA 30
B 7k 9 100 meshA| 2 EpAAHTE 2oy
5g A 100mgE 713l 99°Coll A 5417+ 2157 Wzt
A 63] WIS F&5ko] Ao §-A-S ¢3lal Filter
paper (Whatman No. 4, 150mm) & o313 5] 70°Cof 4]
50°CZ rotary vaccum evaporator®2 %3, 52 72%3}
of 4°C mPsko] AR AGHGTE =2 Sg AA)
% 100mg e 718) 85COIA 3417 B WA 4
3] wHE 2E5te] dojxl fHe &3l filter paper
(Whatman No. 4, 150mm)2 o713t §F 52 74 R3]
4C Esto] Agof ARg-3-4tt.

Alot

2 B0 AR daidzin Fluka (USA)AL A&
£ genistin, daidzein, genistein, puerarin® Sigma
(USA)AF AlES AHESIGATH 210) JEE Ao AMg
H epigallocatechin gallate (EGCG), epicatechin gallate
(ECG)+= Fluka (USA)A} Al &L, gallic acid, epigalloca-
techin (EGC), catechin, caffeine, epicatechin (EC), gallo-
catechin gallate (GCG), catechin gallate (CG)+

Table 1. Analytical condition of puerarin by HPLC
Capcellpak C 5 UG120, 4.6 X 150mm,

Column Sum, Shiseido
Detector UV254nm
Injection vol. 10w

Oven temp. 30°C

Flow rate 1.0mg/min
Mobile phase 25% Methanol

Table 2. Analytical condition of isoflavones by HPLC

Sigma (USA)A} A1 &2 Algstoirh 2231 Hajo] A}
£-T]+= methanol, acetonitrile, acetic acid, ethyl acetate
= HPLC grade 2 J. T. Baker (USA)A} AEE A3}
AT 1 9] Aok S Aok AT

QUUYE B

Puerarin £4A : Puerarin-& & ¢ )E 3¢l isofla-
vonoid2 & Qlom, B2 23t A5 59 pue-
rarin £4.2 Capcellpak C,3 UG120 (4.6 x 150mm,
5um)S 0}-83}9 25% methanolE £-1| 2 UV-detector
254nmE AHE-35HS tHTable 1).

Isoflavones £A] : BA4717]= ShiseidoA}2] Nano-
space SI-2 system (Tokyo, Japan)2 ARE3}AC 2
Z isoflavones H-41-2 £(2004)2] #hyef wlz} HPLC
dual column system (back flush mode)& ©]-8-38}o] A
3+ ) Capeell pak MF ph-1 (2.0 X 10mm, Spun)«‘l o}
43} isoflavonesS S ZA| 7] 1 drain AlZ] & gra-
dient2 o]|5AFS MF ZHe] 9] oJHlK(back flush mode)
o2 Z8 HAzrg el Capcellpak Cj3 MG (3.0 %
75mm, S5um)E o]FAl# UV-detector 254nmoj| A £
25+ THTable 2).

FEIZIF 2 5202 525583 0.02g
%] ethyl acetate®t DW 1:1 EFHE 5ml H735F &
3,000rpm o2 SEZF AR & S5 Fd R
ofsisto] Ao AHEIc

7H| 7179 T2 HPLCH o2 FA| &9 - HFst
%t} Catechins E-4-2 AgilentAl2] Agillent 1100
seriesS ©]23}9 .20, Symmetry C;g (4.6 X 150mm,
Sum)E 0]-8-3}o] gradient mode 2 UV-detector 280nm

Column

Preseparate column (Capcellpak MF ph-1, 2.0 X 10mm, 5um, Shiseido)

Analytical column (Capcellpak C;3 MG, 3.0 X 75mm, 5um, Shiseido)

Detector UV 254nm
Oven temp 30°C

Flow rate 0.5ml/min
Injection vol. 30ul

Valve program

Valve position B—A (Time: 0-0.4min, Flow rate: 0.5ml/min, A: 100%)
Valve position A—B (A, B gradient program)

Mobile phase A: 1% acetic acid, B: 50% acetonitrile

Gradient Time (min) A% B%

Program Init 100.0 0.0
0.4 100.0 0.0
0.5 80.0 20.0
11.0 65.0 35.Q
30.0 30.0 70.0
30.1 100.0 0.0
35.0 100.0 0.0
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Table 3. Analytical condition of Catechins by HPLC

Column Symmetry Ci, 4.6 X 150mm, S5pum, Waters

Detector UV 280nm

Oven temp 30°C

Flow rate 1ml/min

Injection vol 10wl

Mobile phase A: DW, B: MeOH, C: 1% HCOOH

Gradient Time (min) A% B% C%

Program Init 70 20 10
18 ' 60 30 10
20 30 60 10

Table 4. Analytical condition of caffeine by HPLC

Column Capcellpak Ci3 MG 4.6 X 150mm, 5pm, Shiseido
Detector UV280nm

Injection vol.  10ul

Oventemp.  30°C

Flow rate 1.0ml/min

Mobile phase - MeOH/0.4% phosphoric acid (22:78)

ol A E-A 3¢ thTable 3).

Caffeine 241 : Caffeine 24 €3l 5P M(stock
solution)-2 caffeine TFA|F 100mg-& ethylacetate S
7Fl &3] 59 £ 1000ug/ml =2 WEL, F
FYH(stock solution)Z methanol 2 3]} 100ug/
ml2 THEo] EE-2-N(working solution) 0.2 ARE-314]
o} 358 H(working solution)& 2.5ug/ml, Spg/ml,
10ug/ml2 3|4j3ke] Aol AgT X222
9] caffeine £43-2 Capcellpak C;3 MG120 (4.6 X
150mm, Spm)E- ©]-8-38}o] o]FAF MeOH : 0.4% phos-
phoric acid=22:78 2 UV-detector 280nmoj| A} B33}
St Table 4).

OFEMe 47189 53

Fast 542229 obAd AABE Kato
(1987)-9] ¥R¥eg ZA34Tt ImM ofHANIER
€9 Imlof] ZZFEF 7 25mg, 100mg2] A|RE, &
AFEE 7 25mg, 100mg] A|EE 7}3kaL 7]
0.IN ¥4HpH 1.2) ¥ 0.2M FA4HHZ8Y(pH 3.0,
pH 4.2, pH 6.0)2 AR&3ste] wH3-EH o] pHE 77t
1.2, 3.0, 4.2, 6.0 2 A3} WL ojo] HujE
10mlZ 3}tk o2 37°Coll A 1A17F B3 ¥HSA7)
ohe WSS A7t M Hela oi7lo] 2% 24
5ml, Griess X|2K30% acetic acid® 24z} ZA|SF 1%
sulfanylic acid®} 1% naphthylamine-& E3F &35 A,
AgA 6] ZA) 0.4mig Folo] F EFAA 1587

Aoy PN F BHFEAS AHEste] 520mm
oA FHEE SAste] HESE olANAFS T3

£ Griess A% B4l 3758
04ml 7ksked 4719k SUA Ashck ob AN &

(s
5o ZRREER WAF2E WA ¥ of

A-C

N(%) = X 100

N: oAt A&

A : ImM NaNO, o] A|2E H75te]
L7 A A7 F0) B

B : NaNO, §919| F%e

C: ARAH ] FH=

dYsE %

1

b

Ao AHET AFFTES 45789 ICRA €4
mouse(H|F 25~359)F MetZ =Ry 2o Ao A
AL 2% 234+2°C, ATHEE 45+5%2 S-A 8 7
FHE Y| ER AZFE ASHA 0] (40 X 25 X 17cm) 9|
$8311 AR AT ABHS g AEA A
FAA 108 FF AHSA B AZA £ A
A3t

ANgd2 A5l et ¢33y (randomized block
design)ol] 2J3f 5ulEl¥ 9Lo 2 B354 o0, Saline
o FE3 g2, Y(10mg/kg/BW), 7F=E(10mg/
kg/BW)E 27t HFo, G(10mgke/BW)3} Z
228 ZAAZEY 180mg/kg/BW Foli, JtER
(10mg/kg/BW)I+ ZA1EEE FE74XET 180mg/
kg/BW Eolit, W(10mg/kg/BW)I} puerarine 2z}
10, 50mg/kg FoJ, 7F=E(10mg/kg/BW)I}+ puerarin
10, 50mg/kg Fo- 183l 27 A HE2TS
Aot 2+ Aol 4 FE5ET EE puerarin

L
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ol Alanine aminotransferase (ALT)Q}
Asparate aminotransferase (AST) 2 4L &%

FollA T3t 71=5 Mol gt 7t &4 i &
A ALTS} ASTO] 52 2Asto s 7hA

AT E FIstoch ALTO ASTY B == Reitman-
Frankel ol E8to] 2A9 kit(oHiHA|h & AHg-3h
of ST 7+ A AFe Ao zRE dY
= A3 = AL 28jdte] ALTSF AST2) 7| -y}
37°Co| A 308 F<F §H&-A1A pyruvate & AR &,
HA N2 Y, 208 $ 0.4 N-NaOHE 4lojA T4
of XM =W 505nmo A SR EE &Astg)

2to] Xj = utaok(lipid peroxidation) ZH

7t=s 9 ol 9ste] f=d KAl digt
puerarini} ZIFEE9 7t &4 YA AHE B
71 3l 7F 100mg 10ml 2] 23298 Tris-HC1 bufferol
Y2 T st A7) b 3Rk (A o] Bl A E
¢l malondialdehyde (MDA)2} =315 7 EE 0.5ml
Z3}] 2-thiobarbituric acid (TBA)$} trichloroacetic acid
(TCA)7} 23H= 0.25M HCIE--8 A7tsle] 100°Co)
A 2087 7485}, 4,000g 0 2 5E7F YalRa] A7)
459 % TBA pigmentE 5320mofjA FFLE =7
vk RS JTA Eshe] IAAFAA kS
727 Img & 4E MDA ko 2 Uehfigin.

SH BN

49 A3kel 7204 WS SAS program & Abge)
o AAStH I P<0.05 $Fo] 4] Duncan’s multiple
range test S ARGl B NS soch 4
Zi= ot FTHEAE YETh

A% 9 2%

isoflavones SI&F

i

rd
%
¥
i
o

AEF2E 9 isoflavones TFS 4.46g/100g2 e}
st} Isoflavones A& % daidzin $HaFo] 4.23g/100g =

A 7VAF =9k, genistin 0.13g/100g, daidzein 0.07g/
100g, 12|37 genistein 0.03g/100g &2 2 vtebygrh
Isoflavones 3}eF 2 daidzino] T2 AR dlslA] €5

3] ol Fe5]o] 9L o 4 YTHTable 5).

22 FEE 3 puerarin EAI]

325 2 puerarin TS 8.99g/100g % LIERGE
o} 2(2004)0] A2 B AN Pueraria thunber-
giana) 2| puerarin $Fo] TAAY 10.84g/100g, 71EF
2] o] 1.60~6.02¢/100g0]QH A o2 Ho} B AY
oA v 2 e UEdth Puerarind 3
ARPGECZ Txo] A X3, s
& st ERFE SVH7IEA B galisto
AR & 58 FAsH A8E 3k AeR 4y
| itk Oh F(1990) 32 #5te]of 4] puerarin T#
ofljgl o] & Hasto] HA A4S} Agof qlrtal B
kgt

N

L

rons

of
i

Gallicacid % FHHIZIE 2 Zilt

Fig. 12 =3935 HPLCY| 2J3t gallic acid
W 7&29] catechins 5572 chromatogram®] peak
ol E=2}Q5225 9] gallic acid Y catechins TS
Table 604} thebd wlQ} Zro) gallic acidS 0.37g/
100g, catechin® 9} §H3F-2 epigallocatechin gallate
(EGCQG) 25.50g/100g, gallocatechin gallate (GCG)
8.57g/100g, epicatechin (EC) 7.11g/100g, epigallocate-
chin (EGC) 2.85g/100g, catechin 2.61g/100g, epicate-
chin gallate (ECG) 1.49g/100g, catechin gallate (CG)
0.74g/100g.2 Uebgth o] & EGCGL: =x1o] U
H2Ql catechinf o] AEOZ 713 & g el
9l o, catechin$ &k 49.23g/100g0| ATt
Catechin® $gF £ EGCG7} 25.50g/100g (51.30%)2
2 7P 2 IFE s o2’ 3= Lin T
(1996)0] =27} FFAE FAYA aAHE F

Table 5. Content of isoflavones in galgun (Puerariae Radix) ex-
tract with water

Compounds Unit: g/100g
Daidzin 4.23+0.06*
Genistin 0.134+0.00
Daidzein 0.07£0.00
Genistein 0.03+0.00
Total 4461+0.06

*Mean + SD (n=6)



280 2012 - %Y - 5ES - AU - YHE HEZ UET

catechin®7} 7F& Rjuj& o]tk

o Aol Lee 5
(1998)0] S}, 84 U T BT ATt §
AV ek A AAROlA RSk H g o]

A3 o] A7} Lee2] ATK5.09%)0) vjste] 53] &=
=t o] 23t Aol F L AE £t A7) Aol

oA & Aer s, ol datg wd 4= 9l
= e hx}‘- A7)0 wheta] 8o & zojrt
ks 2lg 4= gigieh

Caffeine 2N 1]

SXAEeSEE T caffeine THF-2 6.53£1.02g/100g

olgi o wka} ©1(2002)) G491 caffeine 1EF 3.67%,
Atz Ao A A= AR A caffeine 3 2.3
~3.2%°) B3} TS TS Bt

A2FEEE W FE20] OIFMNY A s

A deresd oMEAY A% A¥dT:

8

" MUL ’ﬂ /7\ /&

0 2 4 6 8 10 12 14 16 18 min

Fig. 1. HPLC Chromatogram of total catechin standard. Peak 1:
gallic acid, 2: epigallocatechin (EGC), 3: catechin, 4: epi-
gallocatechin gallate (BGCG), 5: epicatechin (EC), 6: gallo-
catechin gallate (GCG), 7: epicatechin gallate (ECG), 8: cate-
chin gallate (CG).

Table 73} Zch 242 4-53E589 ¥ oMY
Bajze-g &4 2 24, 258 557 100mgd
wjl pH 12614 98.07%, pH 3.0014] 90.84%2] 953}
opEAg & 1A 42.08% 2
H$2% #A2E Eﬂﬂr z"“«] hy} 25mgoll A&
pH 1.26]14] 76.43%, pH 3.0004 66.38%2] o}&Aty -
2758 oL} pH420)AE 37.81%=2 FA% 7

A5 Hed, pHol w2 opaAg £2A4%E pH7L
WEhE, 225 57t 5548 oMLY &A%
o] 9%t Ao E Yeh} ol pHof| WE {2)4o]
A E ATHP<0.05).

=2l de2EE ofdid &A% FE] 9
ato] zh pH 8 opal4ld £A%E 4T A3 pHY}
Hi 527t S a5 OPX‘AP‘ﬁ 2Asol A Y
E}ytth(Table 8). o}dAME £7%52 pH 1.2 §H&-&A

AN HAFEES &7 F7HEE Holden
100mg/mlof A Ex5&E0] 95.71%=2 713 &4 Y
Ebth A 5(2002)2 3mg/ml T X} deE
Eo] pH 1.204 96.7% 9] =& £AZEE vehdtt
I Bustgch 2 Aol w3 geFEEe o
AMR 2a750] A 5(2002)2 Aol HlF) @A et
U AL BA Ee5EEY &Y d 549 d=
g, 3 Ao TE A o] HoiRH, pH 1.29]
A 71 & 2A%E UBHY AL pHY} S S &

5ol §43] ot éﬁr—- %1216}%%

At H2pe] o 2
T A S53HA L}E}‘;koﬂi 100mg/ml k54
Extol 250 ofdAlY £A%-E v Lo,
2}5EE-L2 25mg/ml, 100mg/ml, pH 4.2, 6.0 7-7%‘}0}]
ANe 22 55 B 2750] Holxtau, pH7L %

Table 6. Contents of gallic acid and catechins in green tea extracted with hot water

Compound
Samples Gallic Catechins (Unit: g/100g) Total
acid EGC Catechin EGCG EC GCG ECG CG

Greentea 0.37+0.02 2.85+0.10 261+0.08 2550+085 7.11+024 8.57+0.30 1.491+0.05

0.74+0.03 49.23+1.63

#Mean +SD (n=4)

Table 7. Nitric scavenging ability of galgun (Puerariae Radix) extract (Unit: %)

Concentration : pH
(mg/ml) 12 3.0 42 6.0
25 76.43 0,407 66.38+0.13% 37.81£0.03% . 0.00£0.26™
100 98.07 +0.04% 90.84 +0.238¢ 42.08+0.33% 23.73 4 0.04"

ABCDMeans in the same row with different letters are significantly different (P< 0.05)
**Means in the same column with different letters are significantly different (P< 0.05)
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Table 8. Nitric scavenging ability of green tea extract (Unit: %)

Concentration pH
(mg/ml) 1.2 3.0 4.2 6.0
25 63.8240.144° 4451+0.12° 59.13 £0.06% 18.46+0.30°
100 95.71+0.17% 81.63+0,07% 77.83£0.04% 42.7240.24*
ABEOMeans in the same row with different letters are significantly different (P< 0.05)
“Means in the same column with different letters are significantly different (P<C0.05)
2.5
E:d a
9 Aemsimsses b 3
2 5
z b
6 - a L B
: I T, T
g / b z - |
g 1B W T 2 [ ‘ ¢
Ei') N I E a 3
wd " 2 1 . ‘
< . £ ; 4
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Fig. 2. Change of ALT activity of liver in mice pretreated with
Puerariae Radix extract. The values represent mean +SD
of 3 mice per each group in the same condition. **Means
with different letters are significantly different (P < 0.05).
*NA: control group, Pb: lead, Cd: cadmium, galgun: gal-
gun extract, Pue: puerarin standard. Each value represents
the mean .+ SD of five mice. Method of treatment is re-
ferred to the material and methods.

47) Bg SRR Wk ) 8e) FHetphe
we opaAbge] AA%ee] Rol7t oz

7F8l= ascorbic acid®] A B R A 2] o] R715A 0]
71 h e EgF 0] 3 A] Z}zhe] pHE TBsle] H7t
&t opA AT 9 ascorbic acid A 7FE QlEfe] BHASH
Aog ditels HALe 22U 4 e
oz ol A7de) s it A&

o ALE Hotof BTFEEY BA32

Fig. 3. Change of AST activity of liver in mice pretreated with
Puerariae Radix extract. The values represent mean £ SD
of 5 mice per each group in the same condition, *><4ef
Means with different letters are signifi-cantly different
(P<0.05) *NA: control group, Pb: lead, Cd: cadmium,
galgun: galgun extract, Pue: puerarin standard. Each value
represents the mean + SD of five mice. Method of treat-
ment is referred to the material and methods.

o AARE BA 02 BALE HeT AOR WG
e,
B 50| 2 Jlis NEQA ALT U AST ZAC 10}
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Fig. 4. Change of MDA values of liver in mice pretreated with
Puerariae Radix extract. The values represent mean +SD
of 5 mice per each group in the same condition. *>*%
Means with different letters are signifi-cantly different
(P<0.05). *NA: control group, Pb: lead, Cd: cadmium,
galgun: galgun extract, Pue: puerarin standard. Each value
represents the mean+ SD of five mice. Method of treat-
ment is referred to the material and methods.
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