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Inhibitory Effects of the Methanolic Fraction from Pueraria Radix on
Hydrogen Peroxide-induced Lipid Peroxidation
and Cadmium-induced Cytotoxicity(lll)

Jin A Lim, Yun Ha Kim', Seung Hwa Baek™
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The effects of the methanol subfraction from Pueraria Radix on hydrogen peroxide-induced lipid peroxidation and
cadmium-induced cytotoxicity were investigated in NIH 3T3 fibroblast cells. After the methanol subfraction treatment,
the content of MDA induced by 600 uM H,O; significantly decreased in proportion to the subfraction concentrations as
well as 50 1M CdCls-induced cytotoxicity. Especially, 200 ug/mL concentration of methanol subfraction was strongly
shown inhibition of lipid peroxidation and detoxification of cadmium. These results suggest that the methanol
subfraction from Pueraria Radix retains a potential antioxidant and protective effect against cadmium.
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EA] £2 0]50] FEoigr 23 BAL (British Anti Lewisite,
2-3-dimercapto -1-propanol)o|L} DMSA (23-dimercaptosuccinic
acid)® BofEt TEr} vhs FoIFO) 74 Alg W 1Bl HE
939) cadmiumo] HHFJCIL HISIHCE EFH 9 Sof
cadmium ZHofl W3t 5 QIO HEEH} EREC, 4
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7, =59 W 25 B8 0lg8 cadmium=Y HEE I L
T 5 B2 AAER BONE 0)88 cadmium®] F50] B3

7t AL oL} oREIZAl vlalEk A8l E3sit ROS
(reactive oxygen species)= AI&IMIS} (lipid peroxidation),
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protein cross-linking I2}iL DNA cleavage mRe Ed RS
EMTIE ACE wEA ATk RN YgHE T F2
ROSE superoxide anion (O*)S} hydrogen peroxide (HOz)0]E.
E38] HOx= free radicalo] ORI AFE BFS4 7RI Q18
O 7} bi B olS5k= Rol Hldl WRTS Bl 712 o]
=8t & Q7] viRol Welskd 71804 O*Ert o £33 2019
A2 LEA TP Qe oz AMolil SOD (superoxide
dismutase), catalase, peroxidase EI} 22 F4HS) vitamin E,
vitamin C, glutathione, ubiquinone, Q41 B3} Z-2 TRISIEL S
ROSo|l tigh oi71d g Rl et ol71RR Qs 3t
=5} free radicalo] AHE A A
radical scavenger®] Hgtg k= oiE] ERIBIEZO] dr] ARSH
I k2 olg skisAEE ¥ butylated
hydroxytoluene (BHT)," butylated hydroxyanisole (BHA),®
t-butyl hydroxy quinone (TBHQ),M) ascorbic acid” Eo] LA
A2m, 1 % BHT, BHA 121 TBHQ7} #ojeld B =501 A
Hglo] Alggo] ASEHA 22 HEEn Ty A7 HA
Q= PUEEREY e 9% Be @ AR Ao

a-tocopherol,
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Z2 HEeEE9 iskeid 8 FEE AZIRIEL FtEg0] e SEAF A ()

B (Pueraria thunbergiana Benth)2 ThAM Wy BEROF
ZIRIZ (Leguminosae)ol] &5, HE

Radixys 9k B AE2E AISHIL vt 222 TGN E
A AP, FSSUESE, BHE UE8h Bd olgH L

0

A BEAEo] e @77 BuEn Yk

ol & dTe 229 s 22 et JAEd 53
a0l O %E% X@Hﬁi} A E et 7H=ES) *ﬂ
E%" of LUrg- *ﬂ gold 71=8 Sddl vlxlE

U

CAEAE " 717

L2 (Pueraria Radix)2 SEthdknl sy 2743 AS
FlSo}l ARYENE AETH &, blenderZ E4f5l] ARSTIEE
gds FESP 218 89l AMSHOI ARSI TLC layer
chromatography (TLC)ol] ©O]&% silica gel plate (025 mm,
polygramsil N-HR/UV254)%} silica gel (Kiesel gel 60, 230-400
mesh)2 MerckAl (Darmstadt, Germany)ZFE T6190M,
Glass columng 47 mm x 800 mmE ARE3IGCh NMR
spectrophotometers: JEOL-ECP 500& ARZSIAC) Al Zpigol A}
E% RPMI 1640, fetal bovine serum (FBS), TI7] 1L trypsin-EDTAE
Gibco BRL (Life Technologies Inc, USAMES AN,
1,1-diphenyl-2-picrylhydrazyl (DPPH), 3-(4,5-dimethyl- thiazol-2-yl)
-2, 5-diphenyltetrazoliumbromide (MTT), DMSO, 2-thiobarbituric
acid (TBA), trichloroacetic acid (TCA), malondialdehyde (MDA), a
-tocopherol, B-carotene T2 buthylated hydroxyanisole (BHA)=
Sigma Chemical Co. (USA)OIA] 7151912, total protein ZEA]
F2 BioRad laboratory AZS AME3IHCE

2. ARY &2 ¥ Ee
22 5.0 kgg BYTH T, nhexaneg ALE3Io] Y204
stirringdlod &6 2H, FET FEER 04 um filterF o] 3}
gk F 30TCojA AUdsHFOINTE I8 ThE, nhexaneQ 2 =&
o e s, chloroform, ethyl acetate, methanol $~©
2 919 w3} SYS @ FEGISITH THCHS, methanol
FEE 200 g& 100 mL 33- EtAH0] ¥ methanol (20
ml)g "ol =01 &, AE|712 40.0 g& o] EME 2 - 55
AlA HZ]7VAE coatingr1ZiC}. Coating® methanol ZEE2
47t 2000 go] SFE column chromatographyol] EHol
chloroform® methanol® £FIA1A BEg gJgom, TLCE &
QIeta BME ZsHAIA, fraction 1 (280 mg), fraction 2 (70
mg), fraction 3 (56 mg), fraction 4 (15,760 mg) T2 1L fraction
5 (2479 mg)E LU} BE F fraction 49] 7,900 mgS TIA|
column chromatographyoll4] chloroform®} methanolZ £T|A]
7 subfraction 1 (128 mg), subfraction 2 (823 mg), subfraction

3 (3,720 mg) IE]3L subfraction 4 (3,125 mg)E E2IGIROM,
subfraction 3& AR E AIS3IGTh & A4gdA F& Y
AF= FEEY fractiond] AABHSE FF0I AT

3. AABAsY &8

HAZAE (electron donating ability)2 Blosis®] ER
9dl A|EE methanolol] =01T}HE, 0.30 mM DPPH X & &
Bt A2004] 3027 @A) &t &, 517 nmi|A] EEEE &5
Srt gilsl 842 AEE JUBIA &2 dEEY 535
50% ZAA71EE Q8 A159] oFg RCH02.E 5o LIERA
™, 7]7:,1 %&ﬂﬂ]@_ o-tocopherol, B-carotened} BHAE ALE

fo mu o X

2 130 AM2YE NIH 373 AeRATE S22 ER2E
(KCLB, Korea)OiW TRI5k] CO, Wi )olA] 10% fetal bovine
serumOl SEHE RPMI 1640 M) ZHiQFH O Z wiQFSIITE oF 48
AIZ+g F7152 RPMI 1640 v A S WAIBIAIL, trypsin-EDTA
BAOE HMEE ZHI ARSBIACE

5. AAIRISE =5 (TBARS)

Az o] NP dEges (H00)00 98] fRERU2
™, thiobabituric acid (TBA)-reactive products®H SEITU
th? &, NHI 313 X495 MIZE 6 well plated] 4 x 10°
cells/well& 253511 37T, 5% CO: incubatoro|A] 72417} nik
SIRct 229 Meg 28& 50 ug/mL, 100 pg/mL, 200
g/mLETE A2I5H] 20871 sl kst &, 600 uM H:0.Z XNEI5H
of 37, 5% CO; incubatorolA] 24417} T HHQFSIRILT. ZF wellQ)
cell2 =315lod PBSoll resuspenddlil ultrasonicatorZ F&ISIA]
ZACh O b2 5% TCAS} 0.67% TBAE 715K 95Co)A] 60

SO 718 &, ol 581 W1t n-ButanolE 7t
3+ &, 3,000 rpmolA] 15871 P EgEl] Bal@ 4t
TETAE o183l 532 nmollA| EBEE SHSIN
41310l £FEZ 2= malondialdehyde (MDA)E AL
H &= malondialdehyde (uM)/total protein (mg)2.
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6. Cadmium (Cd) 425} &5
Cd 540l n|X= ga& 556 A9, 229 nes &
Eo] MglF NIH 3T3 M4 FE A Zol Cdg BI85l MZENES
€ PEBINCE NIH 313 432 A ZE 24 well plateo] 1 x 10°
cells/well 2 BF35lo] 37°C 5% CO, incubatoroilA] 24A]7} HRQF
KAt 229 WEE 2E8E 50 pg/ml, 100 ug/mL, 200
g/mLET & 2027} &) }6}5/_ 50 uM CACLS 7} welloll 75t
o] 24A17F T WIS &, MIT assay 2 N ZMESES SH5IH
T} ES NI FENEHE $Fold JIEBSMo tEt 29
£ YolHr] {13 BSHn|Z o8 Al
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7. AzEEEE
HNxE BEEs FFoP] oA MIT [3-(45-dimethyl
thiazol-2-yl)-2,5-diphenyltretrazolium bromide] Ham®s olg
St wiekE AMEs 37T, 5% CO, R7AGINA, MTIT (2
mg/mL)EHE 2} wellofl 50 uL/W 7¥stod 4217k HheESIITT. Bl
GEZA] MENG AASH F, WY formazan ZHE DMSO
o SAIA EZHTAZ 570 nmolA EZEE SHIIFCE Al
=49 82 g ¥t oD 7ol tiRT (100%
BEE)Q Hyr ODZlol] thét HESE ZRISIN

1. 229 wEg 280 24
zze %Iéfééé methanol ZEES 42714 Z¥ A
ZOIEIMIHOE 27} 7;:‘:‘ 2EEglon, 228 230

5} DPPH & é-m L3 289 'H-NMRoJ thet 2423}

ol ¢JaPH (Table 1), AQ‘_L] oxygenated pattern 7}26] 5810]
oxygenate QY| 7HUIEH 5-He= C&Y C=0 groupd
anisotropic effect® 915t 8 protono] 6 proton= T} low
fieldo)A} LIERIH, 5-HE 7.9~8.2 ppm &4 LERATE BE
proton AZHCR= high field2 VERH, 37, 5° protono] 2,
6"HC} high fieldol VJERATE 37, 5° proton 6.8 ppm ko]l
LIERIH, 27, 67 proton C-2, C-391%X]0]l double bondE 01514
He low field2 shiftde & 4 UAE™” Daidzind
O-glucose= C-O bonddl] 7]Q1E C-1 protono] 5.1 ppmolj4] &
FT| R Om, puerarin®] C-glucose C-1 proton®] 4.8 ppm&] high
fieldoll 4] LIERATE 0]& C-glucoseol] gt C-C bond9] sp3oil
71918 Aojm, 3.1~5.2 ppmoliA] EEH peak—‘;— glucose®] E2
Ol peakE AU} o] HHZNE EEdRH, D2
HERE 2382 daidzind} puerarin 3}EHE l of] 25l YEjEdol
UEhle ASE AlEEr:

A gl ARE 2ok
a9 4H6lE dAlchs BEQE /\}Rﬂﬂ Ae Bk ohiek
QA ol Edeitigol d¢t kA& g dAATE &89
HEZE o]H 1 Yt 22 dLFEE 5 U 2529
HAAFEAE (IC50)2 22547 ug/mLojal silica gel column
chromatographyol| A chloroform®} methanolZ &ZJA1AH L&
fraction 1~59] IC502 225.61, 242.78, 187.36, 108.81, 441.44 1
g/mLe] 07 UEOW, 11 & 718 248} fraction 48 T
A] column chromatographyollA] chlorofrom®} methanol=Z E&]
AlAH 92 subfraction 4-1~4-49] IC502 263.18, 227.84, 49.69,

= 39

o

A
A

rlr FE >

21589 ug/mLE UERJGTHTable 1) IFEXE ABE «
-tocopherol, B-caroteneX} BHAS IC502 2z} 6.63 pg/mlL,
18.02 pg/mL I2]1 1848 pg/mLOE UER} methanol £Z)
% subfraction 32 FIEQ AXSHASE Holg AR #E
ot wep] JAE0s &8 23E EUIZE subfraction 32
2 489 dgEdE AIE3KTFg. 1).

Table 1. DPPH free radical scavenging activity of methanol extract
and each fraction from methanol extract of Pueraria Radix.

Mobile phase Sample IC50% (ng/mL)
Methanol extract 20547
0~15 % Fr. 1 22561
15~20 % Fr.2 24278
20~30 % Fr. 3 187.36
30~80 % Fr. 4 108.81
80~100 % Fr. 5 44144
0~25 % Subfr. 4-1 263.18
C5~40 % Subfr, 4-2 20784
40~50 % Subfr. 4-3 4969
50~100 % Subfr. 4-4 215.80
03
025 % y =-0.00200x + 0.235203

RC50 = 49.69 szg/mt

0. (517 nm)
f=
&

0 10 20 40 80 100
Concentration {uz/m)

Fig. 1. Electron donating ability of the methanol subfraction from
Pueraria Radix. The values represent the means=SD. from triplicate experiments.

= 600 tM H,Op0l 23 FEEIRom,
TBARs (2-thiobabituric acid reactive products)4=X1E && 38l
MDA 802 LRt I E3 iRl vl H0: AelF
9 Z&IKISE (MDA) o] [y A &risinen
(p<0.05), 229 Higkg BEE 50 ug/mL, 100 ug/mL, 200 1
g/mLEEE A wl, 100 pg/mL, 200 pg/mLY ESTollA]
Aelol v1ah 22 2345%, 20.77% % MDAGHEIo] 3914 QA
ZABIHTHp<005, Fig. 2). @ B0 ZE9 His HBE
isoflavoneQ| puerarini} daidzino] St E4& LIERATIZ B
gt olZll, in vivooll Xl EREEE 0180 NAIM ISR B H4t
3t ol DRl g Sol dk A7 HAuE T JEP. o]
tist AAE 42 WEE 88 5 7% isoflavone G £0] 4Y
Slgedo] dal KRB AdiMEsE AAse ALE AlEErt

5
g

7
d =24 A7 SUE MIT assayo] 9
4, thEol 8l8h 50 uM CdClLE A

4, Cadmium (Cd) =
z2d HEegE
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£l Ael2d] ME BES2 5586%E UERTL RAd AA Z
28188 (p<0.05), Z+9] HEtE 22 50 pg/mL, 100 n
g/mL, 200 pg/ml SEE e w ATo) vla 27
67.35%, 84.66%, 85.06% % AEZHEEC] FAH QA B7lke

ALE LiepsiThFig. 3).

10 -

MDA (uM)/total protein (mg)

600 ubA HzO2 - + + + +

Methanol subfraction
from Pucrariz radix (saint) 0 0 50 160 200

Fig. 2. Effect of the methanol subfraction from Pueraria radix on
the contents of MDA in NIH 3T3 fibroblast cells treated with 600
pM Hx0O» for 24 hrs. The vaiues represent the means+SD. from triplicate
experiments.  #Significantly  different from the control group (p<0.05), *Significantly
different from the 600 M H:O%treated group (p(0.05).

120 ¢
o | N
% .
®
& R
2 #
£ o
el
K
S 40
20| N
56 uM CdCl - - - + - + - +
Methanal subftaction 0 0 50 50 100 100 200 200

from Pueraria radix (saink)

Fig. 3. Effect of methanol subfraction from Pueraria radix on
cadmium detoxification in NIH 3T3 fibroblast cells treated with 50
uM CdCl; for 24 hrs. The values represent the means + SD. from triplicate
experiments.  #Significantly different  from the control  group  (p<0.05), *Significantly
different from the 50 uM CdCl2-treated group (p<0.05).
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Fig. 4. Morphological changes of cadmium-treated cell by addition
of methanol subfraction from Pueraria radix. NH 313 fibroblast cells
were incubated in RPMI 1640 supplemented with 10% FBS in the absence (A) and
presence (B) of 50 uM CdCl. After the methanol subfraction of Pueraria radix was
added with 50 pg/mlL (C), 100 pg/mL (D} and 200 ug/mL (E), NIH 373 fibroblast cells
were incubated in RPMI 1640 supplemented with 10% FBS containing 50 uM CdCl

2 B
B (Pueraria Radix)9] HEHE 28)0] NIH 3T3 43 TAH E
9 AAatsiel 712 E =S40 vAle @2 4Ed 21, 600
M H0, Mzl ALIstE (MDA) S22 thaT Bt &
94 YA E7IR ST (p<0.05), 100 ng/ml, 200 pg/mLEE
2 429 vitg 22 E AUE il MDA s Ml vl
3l 23.45%, 20.77% 2 2914 UA TSI (p<0.05). =S 50
M CdCL A2 71=E S8 FUsh F cell viabilityS 55
ot g3, 7I=Eo] AEE Ml tETHE 5586% 2§94
A ZABIR A (p<0.05), 50 ng/mL, 100 ﬁg/mL, 200 pg/ml
SLE 429 vt 2Ee AzAE u Al vlsl 242}
67.35%, 84.66%, 85.06% 2 cell viability7} 9914 A E7FI4
T} (p<0.05). 019} Z2 A= 4329 W 2Eo] IS
ol Y&l F&8 AdIRkIsE Az B ohz), 7= ol 9
St 2 E BUATIE ALRE 4450 KISV S5 54
BHEANE st DAEAMANEAN ol& 7hsdlelzt AlERTh

Aate] 2
2 @7 JBvietn 20065 mHIATHIY Xd o5
of $#E Ao olo] ZAE=ACL
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goj o] #ek . WAE BRAkEke) =7, 1990,

%Y. Moused] iy}
differential pluse stipping polarography 41, Q13
theh ALY =&, 1989.

3. et &5, AEE HA(EF)S] 7158 £5A] BAL 2 DMSA
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