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Anti-inflammatory and antioxidant activities of constituents isolated from Pueraria lobata roots

Seong Eun Jin

Department of Food and Life Science, Graduate School, Pukyong National University

Abstract

The Pueraria lobata (Willd.) Ohwi (Leguminosae) is widely distributed in temperate regions of
Far Eastern Asia including Korea, Japan, China, and India and is one of the earliest and most
important edible crude herbs used in traditional Oriental medicine as a muscle relaxant, antipyretic,
and antidysenteric, and for the treatment of cardiovascular diseases.. It is popular for consumption
in the treatment of hypertension and alcoholism with antioxidant and has shown anti-dipsotropic
activities. The genus Pueraria contains high amounts. of isoflavonoids, especially puerarin and
daidzein. Isoflavonoids exhibit a wide range of biological activities; they have anti-inflammatory,
antithrombotic, antihypertensive, antiarrhythmic, spasmolytic, and cancer chemopreventive
properties. It is'well known that the beneficial effects on health of isoflavonoids are due to their
antioxidant and phytoestrogenic properties.

In this study, anti-inflammatory and antioxidant activities of the methanolic (MeOH) extract and
its soluble fractions, such as the n-hexane, dichloromethane (CH,Cl,), ethyl acetate (EtOAc), n-
butanol (n-BuOH) and water (H,O) from P. lobata roots were investigated. Intracellular anti-
inflammatory capacities were determined via inhibitory activities of lipopolysaccharide (LPS)-
induced nitric oxide (NO) production, as well as expression of inducible nitric oxide synthase
(INOS) and cyclooxygenase-2 (COX-2) in RAW 264.7 cells. Antioxidant activities were evaluated

by in vitro scavenging activities against 1,1-diphenyl-2-picrylhydrazyl (DPPH), peroxynitrite



(ONOQ"), nitric oxide (NO-), superoxide anion (-O,"), and reactive oxygen species (ROS), as well
as inhibitory activities against ONOO -mediated tyrosine nitration. In the antioxidant assays, the
MeOH extract exhibited scavenging activities of DPPH and ONOO™ with ICs values of 83.30 and
58.61 pg/ml, respectively. Among the tested fractions, the EtOAc fraction exhibited highest
scavenging activities in both DPPH and ONOO™ assays with respective ICsy values of 7.90 and
37.31 pg/ml followed by the n-BuOH fraction, of which corresponding respective I1Csy values of
41.55 and 54.69 pg/ml. Although the CH,Cl, fraction showed DPPH radical scavenging activity
with an ICs, value of 31.05 pg/ml, it showed weak ONOQO™ scavenging activity with an ICsy value
of 117.51 pg/ml. Conversely, the HyO fraction showed no activities in both of the antioxidant
assays at the concentration tested. In the anti-inflammatory assay, the MeOH extract showed
inhibition of LPS-induced NO production with an ICs, value of 31.80 pg/ml in RAW 264.7 cells.
The n-hexane and EtOAc fractions exhibited higher NO inhibitory "activities over other fractions
with respective 1Cso values of 5.88 and 0.13 pg/ml, and n-BuOH fraction showed weak NO
inhibitory activity (ICso = 101.64 ug/ml) in LPS-stimulated RAW 264.7 cells.

Although, the EtOAc fraction having numerous isoflavonoids such as daidzin, daidzein, genistin,
and genistein, exhibited strong NO inhibitory activity, it is well known that isoflavonoids might
attribute to inhibition of NO production, thus detailed phytochemical investigations and anti-
inflammatory activity studies-on the n-hexane fraction werescarried’ out. Repeated column
chromatography of the n-hexane fraction was accomplished to yield lupenone, lupeol, puerarol,
coumestrol, and glyceryl-1-tetracosanoate. - These  compounds were identified by direct
comparisons of their spectral data with the reported ones. Among these compounds, lupenone and
lupeol reduced NO production (ICs, value = 10.81 and 64.65 uM, respectively) as well as iNOS
and COX-2 expression in LPS-stimulated RAW 264.7 cells. Furthermore, lupeol showed
significant inhibitory activity against intracellular ROS generation by fert-butylhydroperoxide (¢-

BHP) (ICsp = 122.48 uM). Meanwhile, bioactivity-guided isolation of the antioxidant active the n-



BuOH fraction resulted in the isolation of allantoin, 3'-hydroxypuerarin, 3'-methoxypuerarin,
daidzein 8-C-apiosyl-(1—6)-glucoside, daidzin, genistin, and ononin. The structural identification
of these compounds was performed by spectroscopic analysis. Among them, 3'-hydroxypuerarin
demonstrated marked ONOO™, NO- and total ROS scavenging activities (ICso = 1.36, 1.13, and
6.51 uM, respectively), and weak -O, scavenging activity (ICso = 211.66 uM). Moreover, 3'-
hydroxypuerarin showed inhibitory activity of ONOO -mediated tyrosine nitration. On the other
hand, 3'-methoxypuerarin showed ONOO™ scavenging activity (IC5p = 1.94 uM) and weak NO-,
‘O, scavenging activities (ICsy = 68.43 and 247.35 uM, respectively). These results suggest that
the existence of 3'-hydroxyl group in puerarin is proved to play an important role in the scavenging
of ONOO", NO-, and total ROS as well as inhibiting of ONOO -mediated tyrosine nitration
mechanism.

These results indicate-that P. lobata roots and its constituents may be a useful therapeutic and

preventive approach to various inflammatory diseases and oxidative stress-related disease.
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Column packing materials-=silica (Si) gel 60 (70~230 mesh, Merck, Darmstadt,
Germany)¥} sephadex LH-20 (bead size 25~100 um, Sigma, St. Louis, MO, USA),
LiChroprep” RP-18 (40~63 pm, Merck, Germany), Diaion HP-20 (250~850 pm,
Sigma)S A3} 91t} Thinlayer chromatography = Kieselgel 60 Fys4 plates (20 x 20
cm, 0.25 mm. Merck)2} RP-18 Fas plates (5 X 10 cm, Merck)E A}F-&3} 011,
WA OF2- 1 50%  HSOs=  wAFSHe]  hot plated] Ej A Ay = A5
}
NMR =79l dimethyl sulfoxide (DMSO)-ds (Merck, deuterium degree 99.95%)<}

(D
ol

%2
ny

F= 9 column chromatographyoll = 15 A& AF&38131 o,

r

CDCl; (Merck, deuterium degree 99.95%)= A& 5131 tf.

LPS from Escherichia coli, Griess reagent, 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl
tetrazolium bromide (MTT), ~-BHP, 2',7'-dichlorodihydrofluorescein diacetate (DCFH-
DA), A-carrageenan (CGN), prednisolone, DPPH, diethylenetriaminepentaacetic acid
(DTPA), dihydrorhodamine 123 (DHR 123), sodium nitroprusside dihydrate (SNP), 4,5-
diaminofluorescein diacetate (DAF-2), ethylenediaminetetraacetic acid (EDTA), xanthine

(2,6-dihydroxypurine), xanthine oxidase (XOD) from bovine milk, bovine serum albumin



(BSA), 2-amino-5,6-dihydro-6-methyl-4H-1,3-thiazine hydrochloride (AMT), L-ascorbic
acid,  L-2-amino-3-mercapto-3-methylbutanoic ~ acid  (L-penicillamine), 2-(4-
carboxyphenyl)-4,5-dihydro-4,4,5,5-tetramethylimidazoline-3-oxide-1-oxyl (carboxy-
PTIO) potassium salt, allopurinol, 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic
acid (trolox), fetal bovine serum (FBS), 12| 3l antibiotics (streptomycin, penicillin)&
Sigma-Aldrich Co. (St. Louis, MO, USA)°l|4 3%}t ONOO = Cayman
Chemicals Co. (Ann Arbor, MI, USA)°|A], Dulbecco's Modified Eagle's Medium
(DMEM)<> Hyclone (Logan, Utah, USA)°| A -9 3}31 T}, Primary antibodies (iNOS,
COX-2, B-actin monoclonal antibodies)~= Cell Signaling Technology, Inc. (Beverly, MA,
USA)o Al %13} 3, anti-nitrotyrosine (clone 1A6, mouse-monoclonal primary
antibody, 1gG2bk)¥} horseradish peroxide (HRP)-conjugated anti-rabbit, anti-mouse
antibodiest=  Millipore =~ Co. = (Temecula, = CA, ~USA)IA L33}
Polyvinylidenefluoride (PVDF) membrane (Immobilon-P) Millipore Co. (Billelica,
MA, USA)°I A 913} © 1, Supersignal® West Pico Chemiluminescent Substrate=

Pierce Biotechnology, Inc. (Rockford, IL, USA)°| A -1 3} AT}

2-2. 717]

'H-NMR ¥} “C-NMR-& JNM ECP-400 spectrometer (400 MHz for '"H NMR and 100
MHz for *C NMR, JEOL, Japan)2 = 7 8} 31 © 1, EIsMS+ Hewlett-Packard 5989B
spectrometer (Agilent Technologies)<} JEOL JMS-700 spectrometer= =73}l T},
IPE= IZAAF2] 79 Perkin-Elmer 2000 spectrophotometer®l| 4] KBr discH &=
bt Sgeigom, TLOA] BEE FAL 918 49 (65 nmT B

(245 nm) 7-§ UV lamp (Model ENF-240C, Spectroline, U.S.A)E A}-8-3}31TF RAW

N

264.7 AEANA L] cell viability?} NO A7 % DPPH radical <7 microplate

reader spectrophotometer (Molecular Devices, VERSA max, CA, USA)Z 3} %131, ROS,



NO-, ONOO™ =72 microplate fluorescence reader (Bio-Tek Instruments Inc., FLx
800, Winooski, UT, USA)Z 3} o™, ONOO 9 F¥Hx=¢ -0, 54 UV

spectrophotometer (Ultraspec” 2100 pro, Amersham Biosciences, USA)= 3} T},
2-3. Ay AlxF

-~ 9] th 2 M EF2] RAW 264.7 Al ¥+ American Tissue Culture Collection

(ATCC, Rockville, MD, USA)ll A} #F 1o} AL-&3}3ith

4 F39 47 ICR v}$2 (20 g)& Samtaco Bio Korea Ltd. (Korea)oll A

3. 248 Wy
3. 35 4 &3

2 B 12 kg 2 methanol (12 L)& 70C9 84 oA 3 A7F F<t k7
Wzt718 Abgste 3 3 &= § oFetil, 1 oHS rotary vacuum

(o]

i
.

MeOH FEE 2.5 kg & 92U MeOH F=
3]

EtOAc (43 g), n-BuOH (1,087-g), L]
AL Scheme 1 o] EFH AT}

H,0 (1,265 g) w9 &ES 4ot 1

K
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Dried Pueraria lobata roots (12 kg)

MeOH (12 L x3)
MeOH extract (2.5 kg)
n-Hexane:H ,0:MeOH (10:9:1, v/v/v)
n-Hexane fr. (75 g) H,O layer
CH,Cl,

CH,CI, fr. 30 g) H,0 layer

| EtOAc

EtOAc fr. (43 g) H,0 layer
n-BuOH

n-BuOH fr. (1,087 g) H,0 fr. (1,265 g)

Scheme 1. Procedure of extraction and fractionation of P. lobata roots.

11



3-2. RAW 264.7 A EF2] Wl
RAW 264.7 AIXZE 10% heat-inactivated FBS®} 100 Unit/ml streptomycin, 100
png/ml penicilling ¥ &3}3 )+ DMEM= AF&3Fo] 37T, 5% COy/air mixture

= RN e A

3-3-1. n-Hexane #3859 A& &g

2 9] p-hexane T8 E (75 g0 Si column chromatography (CH,Cl,:MeOH =
1:0—1:1, gradient)d} ] 167]2] subfractions (Fr. 1~16)2.2 U3t} o] < Fr.5
(1.7 g)= Si column chromatography (n-hexane:EtOAc = 50:1—0:1, gradient)3}¢]
6719] fractions (Fr. 5-1~5-6)2 A ©., Fr. 5-2 (0.9 g)=- Si column chromatography
(n-hexane:EtOAc = 100:1—0:1, gradient)3}9] lupenone (680 mg)= 2]+t (Na
et al., 2002). Fr. 9 (8.5 g)= Si column chromatography (n-hexane:EtOAc = 30:1—0:1,
gradient)s} o] 47 9] fractions (Fr. 9-1~9-4)& YA S ™, Fr. 9-3 (4.5 g)= Si column
chromatography (n-hexane:EtOAc = 20:1--0:1, gradient)s} ] lupeol (3.5 g)= AU
(Na et al., 2002). B3+ Fr. 11 (1.6 2/ 100% MeOH &l = 7 24 ako] puerarol
(130 mg) (Namgoong, et al., 1994)3} coumestrol (50 mg) (Bickoff et al., 1958)=
w23l om, Fr. 12 3.6 g)& . Si gel column chromatography (CH,Cl;:MeOH =
30:1—0:1, gradient)3}o] 87§<] fractions (Fr. 12-1~12-8)2.2 Uil o]& 5 Fr.
12-6 (1.9 g Si gel column chromatography (n-hexane:acetone = 4:1—0:1,
gradient)“é‘]-oﬂ glyceryl-1-tetracosanoate (31 mg)% w23t (Saito et al., 1990;
Hsieh et al., 2004). °lE5 3}3&ES #3Fstd 7]7]E4e] <9sle] FxE

golatg on, He 34LS Scheme 20 LFEFH AT
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n-Hexane fraction (75 g)

Si gel column chromatography
CH,Cl,—CH,Cl,:MeOH(1:1, gradient)

H-10 0 oH-5(1.70) 4 ¢ «H-2(8.5g)e e H-11 (1.6 g) H-12(3.6Q)e ¢ H-16

Sigel cc. Sigel cc. Recrystallization T
Hexane:EtOAc Hexane:EtOAc With MeOH CHgCI e
(50:1, gradient) (30:1, gradient) Pl

[ ] |
1 2(0.99g) e o6

Sigel c.c.
Hexane:EtOAc
(100:1, gradient)
Lupenone

(650 mg)

!
1

| | Puerarol (130 mg)
2 3(459) 4Coumestrol (50 mg)

Sigel c.c.
Hexane:EtOAc
(20:1, gradient)
Lupeol
(2.9 g)

(30:1, gradient)

| [ |
1 eeB6(1.9g)ee8

Sigel c.c.
Hexane:Acetone
(4:1, gradient)

Glyceryl-1-tetracosanoate

(31 mg)

Scheme 2. Isolation of compounds from the n-hexane fraction of P. lobata roots.
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l

=8 BAdGOm, 242 FAAs vasch

Lupenone : Colorless needles; mp 169-170C; vy (KBr) : 1717, 1638, 1458, 1381,
882; EI-MS m/z (%) 424; '"H-NMR (400 MHz, CDCl;) & : 4.69 (1H, d, J = 1.95 Hz, H-29),
4.57 (1H, d, J=1.56 Hz, H-29), 1.68 (3H, s), 1.07 (6H, s), 1.02 (3H, s), 0.95 (3H, s), 0.93
(3H, s), 0.79 (3H, s); "C-NMR (100 MHz, CDCl;) § : 218.26 (C-3), 150.86 (C-20),
109.39 (C-29), 54.92 (C-5), 49.78 (C-9), 48.23 (C-18), 47.95 (C-19), 47.32 (C-4), 42.98
(C-17), 42.88 (C-14), 40.77 (C-8), 39.97(€C-22),.39.61 (C-1), 38.16 (C-13), 36.88 (C-10),
35.51 (C-16), 34.14 (C-7), 33.56 (C-2), 29.82 (C-21), 27.42-(C-15), 26.64 (C-23), 25.15
(C-12), 21.46 (C-11), 21.03 (C-24), 19.67 (C-6), 19.30(C-30), 18.00 (C-28), 15.96 (C-
25), 15.77 (C-26), 14.47 (C-27):

Lupeol : Colorless needles; mp 210-212C; vimax (KBr) : 3326, 2931, 1631, 1450, 1377,
1035, 874; UV Ama (CHCL) (log €): 228 (60.1), 285 (31.8); EI-MS m/z (%) 426; 'H-
NMR (400 MHz, CDCLy) & : 4.68 (1H, br s, H-29a), 4.56 (1H, br s, H-29b), 3.18 (1H, dd,
J=5.08, 11.32 Hz, H-3), 2.37 (1H, dd, H-19), 1.68 (3H,'s, H-30), 0.78 (3H, s, H-23),
0.94 (3H, s, H-24), 0.83 (3H, s, H=25), 1.03 (3H, s, H-26), 0.96 (3H, s, H-27), 0.76 (3H, s,
H-28); 3C-NMR (100 MHz, CDCly) & : 150.96 (C-20), 109.31 (C-29), 78.98 (C-3), 55.28
(C-5), 50.41 (C-9), 48.28 (C-19), 47.97 (C-18), 42.98 (C-17), 42.81 (C-14), 40.81 (C-8),
39.98 (C-22), 38.84 (C-4), 38.69 (C-1), 38.03 (C-13), 37.14 (C-10), 35.56 (C-16), 34.26
(C-7), 29.83 (C-21), 27.97 (C-23), 27.43 (C-2), 27.40 (C-15), 25.12 (C-12), 20.91 (C-11),
19.29 (C-30), 18.30 (C-6), 17.98 (C-28), 16.10 (C-25), 15.96 (C-26), 15.35 (C-24), 14.53
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(C-27).

Puerarol : White crystal; mp 237 C; v (KBr) : 3460, 3360, 1728, 1602, 1572; UV
Amax (MeOH) (log €): 245 (4.35), 296 (3.70), 306 (3.89), 350 (4.42); EI-MS m/z (%) 404;
'H-NMR (400 MHz, DMSO-ds) & : 10.69 (1H, s, OH-9), 10.01 (1H, s, OH-3), 7.66 (1H, d,
J=8.6 Hz, H-7), 7.58 (1H, s, H-4), 7.11 (1H, d, J=2.2 Hz, H-10), 6.92 (1H, dd, /= 2.2,
8.6 Hz, H-8), 6.93 (1H, dd, J = 2.2, 8.6 Hz, H-8), 6.91 (1H, s, H-1), 5.34 (1H, t, J= 7.0
Hz, H-2"), 5.11 (1H, t, J= 6.6 Hz, H-6"), 3.31 (2H, d, /= 7.0 Hz, H-1"), 2.11 (4H, m, H-4',
5", 1.68 (3H, s, H-8), 1.65 (3H, s, H-9'), 1.56 (3H, s, H-10");; "C-NMR (100 MHz,
DMSO-d;) 6 : 159.4 (C-3), 158.9 (C-11a), 157.6 (C-6), 156.9 (C-10a), 155.9 (C-9), 152.8
(C-4a), 136.2 (C-3"), 130.8 (C-7"), 126.4(C-6"), 124.0 (C-2"), 122.5 (C-1), 120.8 (C-2),
120.6 (C-7), 114.7 (C-7a), 113.9 (C-8), 104.7 (C-1a), 102.3 (C-4), 101.9 (C-6a), 98.6 (C-
10), 39.3 (C-4"), 27.3 (C-1"), 26.0 (C-5"), 25.5 (C-8'), 17.5(C-9"), 15.8 (C-10").

Coumestrol : White amorphous powder; UV A,n.x (MeOH) (log €) ;: 350 (4.18), 304
(3.85), 244 (4.11), 220 (4.04); EI-MS m/z/(%) 268; 'H-NMR (400 MHz, DMSO-d;) & :
10.69 (1H, s, OH-9), 10.02 (1H, s, OH-3), 7.84 (1H, d, /= 8.6 Hz, H-1), 7.68 (1H, d, J =
8.6 Hz, H-7), 7.15 (1H, d, J = 2.2 Hz, H-10), 6.95 (1H, dd, J = 2.2, 8.6 Hz, H-8), 6.93
(2H, dd, J = 2.2, 8.6 Hz, H-2),-6.89 (1H, d, J = 2.2 Hz, H-4); "C-NMR (100 MHz,
DMSO-dg) & : 161.2 (C-3), 159:4.(C-11a),157.6 (C-6), 157.0 (C-10a), 155.9 (C-9), 154.6
(C-4a), 122.7 (C-1), 120.6 (C-7), 114.6 (C-7a), 114.0 (C-8), 113.7 (C-2), 104.2 (C-1a),
103.0 (C-4), 102.0 (C-6a), 98.7 (C-10).

Glyceryl-1-tetracosanoate : White crystal; EI-MS m/z (%) 442 [M'] (0.7), 411 (6.7),
368 (8.6), 351 (17.4), 323 (7.9), 154 (35.4), 134 (71.4), 112 (51.1), 98 (100); 'H-NMR
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(400 MHz, CDCl3) 5 : 4.21 (1H, dd, J= 4.7, 11.7 Hz, H-1a), 4.14 (1H, dd, J = 6.3, 11.7
Hz, H-1b), 3.93 (1H, q, J = 5.5 Hz, H-2), 3.70 (1H, dd, J = 3.9, 11.3 Hz, H-3a), 3.60 (1H,
dd, J=5.7, 11.3 Hz, H-3b), 2.52 (1H, br s, OH-2), 2.35 (2H, t, J = 7.4 Hz, H-2"), 2.08 (1H,

~

br's, OH-3), 1.63 (2H, t, J = 7.2 Hz, H-3"), 1.25 (42H, br s, H-4' ~ 23"}, 0.88 (3H, t, /= 6.8
Hz, H-24"); "C-NMR (100 MHz, CDCl;) § : 174.34 (C-1'), 70.27 (C-2), 65.17 (C-1),
63.32 (C-3), 34.15 (C-2), 31.92 (C-22'), 29.69 ~ 29.20 (C-4'~C-21'), 22.68 (C-23"), 14.11

(C-24").
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Lupenone Lupeol

HO o0.__0O

Puerarol Coumestrol

O "0

HOf
OH
Glyceryl-1-tetracosanoate

Fig. 1. Chemical structures of compounds isolated from the n-hexane fraction.
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e
9] BtOAc 8= (43 g)= Si gel column chromatography (CH,Cl:MeOH =
. 1T = =2 24 1.

fe
e

3-3-2. EtOAc B8 E29] A

1:1—-0:1, gradlent)O}Oi 1471 9] subfractions (Fr. 1-14) .= U2t} ol = Fr.3
(1 gy= Si gel column chromatography (CH,Cl,:MeOH = 20:1—0:1, gradient)3d}] 671]
o] fractions (Fr. 3-1~3-6)©. 2 U1l Fr. 3-3 (240 mg)S 30% MeOH £-vj 2 RPI18
column chromatographys} ] anhydroglycinol (30 mg)= 2|3} Tt} Fr. 10 (15 g)=
o] 3}3Fo] MeOH A A He 2]3 daidzein (2.4 g) (Shibata et al., 1959)S- 2|3}
$lom, RAS Sjgel column chromatography (CH,Cl,:MeOH = 20:1—0:1, gradient)
3} genistein (2 g) (Hudson and Bentley, 1969)S 2|8}tk B3k Fr. 12 (15.2 g)
£ 100% MeOH 81 = Sephadex LH-20 gel column chromatographyd}e] 1271 2]
fractions (Fr. 12-1~12-12)©.% U331 Fr. 12-8~12-9 (7 g%& Si gel column
chromatography (CH,ClL:MeOH:H,0 = 5:1:0.1)3}] puerarin (2.1 g) (Kinjo et al.,
1988a)2 w25kl om™, Fr. 12-10 (3.8 g)= Si gel column chromatography
(CH,Cl;:;MeOH:H,0 = 10:1:0:1)3}%] (+)-puerarol B-2-O-glucopyranoside (230 mg)
(Ding et al., 2004)E = 2]8}S1 . Anhydroglycinol->- 3 =32 WXL TLC 3}o] &

Asgov], i stEEe wAdE AR A6 ool FxE ala

o} 22 A2 Scheme 39 YEFN ST
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EtOAc fraction (43 g)

Si gel column chromatography
CH,Cl,—CH,Cl,:MeOH(1:1, gradient)

H-1 +H-3(1.0g) ese H-10(15g) e« H-12(15.2Q) ses H-14

Sigel c.c. Recrystallization Sephadex LH20
CH,Cl,:;MeOH With MeOH (MeOH)
(20:1, gradient) | | ] | |
| | | i fitrate 1°° 8%9(79) *+ 10(38g) 12
1 3 (240 mg) 6 Sigel cc. Sigel cc. Sigel cc.
RP18 ‘ CH,Cl,:MeOH CMW (5:1:0.1) CMW (10:1:0.1)
30% MeOH Daidzein (201, gradieng :
24 uerarin o 2.0-
Anhydroglycinol 9) Genistein (2.1 9) & P;ﬁ]rgorg:dBez e
(30 mg) (29)

(230 mg)

Scheme 3. Isolation of compounds from the EtOAc fraction of P. lobata roots.
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3-3-2-1. EtOAc £ & 7 A& 238 54
EOAc #2204 Bl SEEel Setd 72AEL A5kl NMR (K
B(C), IR, UV, Mass-Spectrometry, TLC 52| o]2] 7} #3338H2 BAS F35}o]

T2E BAsIgom, 47 BAAs Hashark

Daidzein : Colorless needles; 300 C; UV Ayox (MeOH) (log €) : 303 (sh 4.00), 259 (sh
4.38), 249 (sh 4.40), 238 (sh 4.38); EI-MS m/z (%) 254; 'H-NMR (400 MHz, DMSO-d;)
& : 10.81 (1H, br s, OH-7), 9.58 (1H, br s, OH-4"), 8.28 (1H, s, H-2), 7.96 (1H, d, J = 8.9
Hz, H-5), 7.38 (2H, d, J = 8.6 Hz, H-2', 6'), 6.93 (1H, dd, J = 2.1, 8.9 Hz, H-6), 6.86 (1H,
d, J=2.1 Hz, H-8), 6.81 (2H, d, J = 8.6 Hz, H-3', 5'); "C-NMR (100 MHz, DMSO-dj) & :
174.69 (C-4), 162.51 (C-7), 157.42 (C-9),-157.16 (C-4"), 152.78 (C-2), 130.06 (C-2', 6"),
127.28 (C-5), 123.48 (C-1), 122.55 (C-3), 116.63 (C-10), 115.11(C-6), 114.94 (C-3', 5",
102.09 (C-8).

Genistein : White powder; 297-298 C, UV Anax (MeOH) (log €) : 264 (4.45); EI-MS
m/z (%) 270; 'H-NMR (400 MHz, DMSO-dg) & : 12.95(1H, br s, 5-OH), 10.87 (1H, br s,
7-OH), 9.58 (1H, br s, 4'-OH), 8.31 (1H, s, H-2), 7.37 (2H, d, J = 8.6/ Hz, H-2', 6'), 6.81
(2H, d, J = 8.6 Hz, H-3', 5"), 6.38 (1H, d, J= 2.1 Hz, H-8), 6.21 (1H, d, J=2.1 Hz, H-6);
BC-NMR (100 MHz, DMSQ-d,)-8 : 180.20(C-4), 164.25(C-7), 161.99 (C-5), 157.57 (C-
4", 157.40 (C-2), 153.94 (C-9),-130.14 (C-2',6"), 122:27 (C-3), 121.20 (C-1"), 115.05 (C-
3',5"), 104.45 (C-10), 98.74 (C-6), 93.64 (C-8).

(+)-Puerarol B-2-O-glucopyranoside : White powder; 231-234C; Apnax (MeOH) (log

£) : 312, 286, 217; EI-MS m/z (%) 474; "H-NMR (400 MHz, DMSO-ds) & : 9.23 (1H, s,
OH-4), 7.57 (1H, d, J = 8.6 Hz, H-6), 6.95 (2H, d, J = 8.2 Hz, H-2, 6), 6.89 (1H, d, J =
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2.3 Hz, H-3), 6.72 (1H, dd, J = 2.3, 8.6 Hz, H-5), 6.63 (2H, d, J = 8.6 Hz, H-3, 5), 6.34
(1H, s, H-2), 6.01 (1H, m, H-4), 5.05 (1H, d, J = 7.4 Hz, H-1), 3.84 (3H, s, OCHs), 3.05
(1H, dd, J = 2.7, 14.4 Hz, H-5a), 2.55 (1H, dd, J = 7.8, 14.4 Hz, H-5b); "C-NMR (100
MHz, DMSO-ds) & : 172.49 (C-1), 165.98 (C-3), 162.91 (C-4), 156.35 (C-2), 155.96 (C-
4, 131.31 (C-6), 130.40 (C-2, 6), 126.67 (C-1), 114.78 (C-3, 5), 113.34 (C-2), 112.07 (C-
1), 108.58 (C-5), 101.17 (C-3), 100.22 (C-1'), 83.61 (C-4), 77.42 (C-5), 76.54 (C-3),
73.07 (C-2), 69.92 (C-4), 60.79 (C-6), 55.49 (OCHs), 38.24 (C-5).

Puerarin : White amorphous powder; UV Ay (MeOH) (log €) : 308 (3.85), 271 (4.11),
250 (4.20), 242 (4.23); EI-MS m/z (%) 416; '"H-NMR (400 MHz, DMSO-ds) & : 9.52 (1H,
s, OH-4"), 8.35 (1H, s, H-2), 7.94 (1H,-d, J=8.8 Hz, H-5), 7.40 (2H, d, J = 8.8 Hz, H-2',
6'), 6.99 (1H, d, J = 8.8 Hz, H-6), 6.81 (2H, d, /= 8.8 Hz, H-3', 5"), 4.98 (1H, d, /= 9.0
Hz, H-1"), 4.81 (1H, t-like, J = 5.5 Hz, OH-6"), 3.72 (1H, m, H-6"), 3.47 (2H, m, H-5",
6"), 3.31 (2H, m, H-2",3"), 3.17 (1H, t, J = 9.0 Hz, H-4"); "C-NMR (100 MHz, DMSO-
de) & : 174.90 (C-4), 161.06 (C-7), 157.14 (C-4"), 156.06 (C-9), 152.64 (C-2), 130.02 (C-
2', 6", 126.23 (C-5), 123.06 (C-3), 122.51 (C-1"), 116.86 (C-10), 114.95 (C-6), 114.95 (C-
3', 5", 112.66 (C-8), 81.83 (C-5"), 78.75 (C-1"), 73.42 (C-2"), 70.75 (C-3"), 70.47 (C-4"),
61.42 (C-6").
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OH
Anhydroglycinol
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OOH
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%
4 OH
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Genistein : Rj=H R,=OH
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H
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O-glc ! o

O
(+)-Puerarol B-2-O-glucoside

Fig. 2. Chemical structures of compounds isolated from the EtOAc fraction.



3-3-3. n-BuOH ¥ E9] J& £

2o n-BuOH +8 = 5 Y5 (400 g)E Diaion HP-20 column chromatography
(H,0—MeOH, gradient)3}o] 471€] subfractions .= W+t H,O (BI, 175 g),
40% MeOH (B2, 276 g), 60% MeOH (B3, 17 g), and 100% MeOH (B4, 23 g). ©|
E % Bl (175 g5 H,0= Sephadex LH-20 column chromatographys}o] 1171 2]
subfractions (B1-1~1-11)= €131, B1-3 (1 g)= 100% MeOH £-vl|=2 ofy}sle] x|
Ao 2]3] allantoin (390 mg)S 2]} ™ (James et al., 1981), Bl-4 3.1 g)&
Si gel column chromatography (CH,Cl;:MeOH:H,O = 26:14:4), RP18 column
chromatography (10% MeOH)3}%] 3'-hydroxypuerarin (13 mg)= #2]3}31t} (Rong
et al, 1998). X%t B1-59 Bl-6 (20 g)= Si gel column chromatography
(CH,Cl;:MeOH:H,0 = 26:14:4)3} 4] daidzein 8-C-apiosyl(1—6)-glucoside (900 mg)
(Ohshima et al., 1988)3} puerarin (12.8 g) (Kinjo ef al., 19882)S 2] 3151 2™, Bl-11
(3 2= Si gel column chromatography (CH,Cl;:MeOH:H,O = 10:1:0.1)3}9] genistin
(85 mg)S wEloFA T} (Hasegawa et al., 1957). B2 (276 g)= Si gel column

chromatography (CH,Cl,:MeOH:H,0O 26:14:4)5} 9] 3'-methoxypuerarin (176 mg)
(Rong et al., 1998; Kinjo et al., 1988b)¥} 'daidzin (3 g) (Shibata ef al., 1959)S |3}
%o, B3 (17 g)= Si gel column chromatography (CH,Cl:MeOH;H,0 = 26:14:4)3}
o] ononin (16 mg) (Kim et al., 2008)¥} daidzin (3.1 g) (Shibata et'al., 1959)= 2|3}
At FEES EBFE A7 oeto. FE&E gRlskl o, e ¥
2 Scheme 4 YERJ A TE
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n-BuOH fraction (400 g)

Diaion HP-20 (H,O0—MeOH, gradient)

H,O (175 g) 40 % MeOH (276 g) 60% MeOH (17 g) MeOH (23g)
Sigel cc. Sigel c.c.
CMW (26:14:4) CMW (26:14:4)
3'-Methoxypuerarin (176 mg) Ononin (16 mg)
Daidzin (3 g) Daidzin (3.1 g)
SephadexLH20
,0
Tee 3(19) 4(3.19) 5+6 (20 g) 11(39)
izati Sigel c.c. Sigel cc. Sigel c.c.
recrystallization CII\.?\.?V (;g:14:4) CMW (26:14:4) CMW (10:1:0.1)
Allantoin (390 mg) RP18 (10%MeOH) Genistin (85 mg)

3'-Hydroxypuerarin (13 mg)
Daidzein 8-C-apiosyl-(1—6)-glucoside (900 mg)
Puerarin (12.8 g)

Scheme 4. Isolation of compounds from the n-BuOH fraction of P. lobata roots.
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Allantoin : White powder; EI-MS m/z (%) 158 [M+] (2.9), 141 (14.2), 130 (78.9), 115
(35.8), 87 (100), 70 (18.8), 60 (90.7); '"H-NMR (400 MHz, DMSO-ds) & : 10.53 (1H, s,
H-1), 8.06 (1H, s, H-3), 6.89 (1H, d, J = 8.2 Hz, NHCONH,), 5.80 (2H, s, NHCONH,),
5.24 (1H, d, J = 8.2 Hz, H-4); "C-NMR (100 MHz, DMSO-d;) & : 173.63 (C-5), 157.40
(C-6), 156.81 (C-2), 62.44 (C-4).

3'-Hydroxypuerarin-: White powder; mp 248-250C; v (KBr) : 3300, 1623, 1619,
1610, 1581; UV Ainax (MeOH) (log €) : 309 (3.94), 295 (4.06), 272.(4.09), 238(4.23), 224
(4.22); EI-MS m/z (%) 432; '"H-NMR (400 MHz, DMSO-dy) & : 10.66 (1H, s, 7-OH), 8.99
(1H, br s, 3'-OH), 8.94 (1H, br s, 4'-OH), 8.29 (1H, s, H-2), 7.93 (1H, d, J = 8.7 Hz, H-5),
7.03 (1H, d, J= 8.7 Hz, H-6), 6.98 (1H, d, J= 8.7 Hz, H-6'"), 6.80 (1H, dd, /= 1.9, 8.7 Hz,
H-5"), 6.75 (1H, d, J = 1.9 Hz, H-2"), 4.80 (1H, d, /= 9.8 Hz, H-1"), 4.02 (1H, m, H-2"),
3.72 (1H, br d, J= 12 Hz, H-6"), 3.70 (1H, br d, J= 12 Hz, H-6"), 3.46 (1H, m, H-3"),
3.34 (1H, m, H-4"), 3.28 (1H, m; H-5"); "C-NMR (100 MHz, DMSO-d;) & : 174.84 (C-
4), 161.02 (C-7), 156.08 (C-9),-152.55 (C-2), 145.23(C-4"), 144.74 (C-3"), 126.21 (C-5),
123.21 (C-3), 123.21 (C-1"), 119.74 (C-6'), 116.84 (C-10), 116.61 (C-5"), 115.30 (C-2"),
114.94 (C-6), 112.62 (C-8), 81.78 (C-5"), 78.73 (C-1"), 73.41 (C-2"), 70.74 (C-3"), 70.45
(C-4"), 61.39 (C-6").

Daidzein 8-C-apiosyl-(1—6)-glucoside : White powder; mp 188-190C; UV Apax
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(MeOH) (log ¢) : 308 (3.90), 270 (4.10), 247 (4.18), 241 (4.23); EI-MS m/z (%) 548; 'H-
NMR (400 MHz, DMSO-dg) & : 9.52 (1H, s, OH-4"), 8.33 (1H, s, H-2), 7.94 (1H, d, J =
9.0 Hz, H-5), 7.39 (2H, d, J = 8.6 Hz, H-2', 6'), 6.99 (1H, d, J= 9.0 Hz, H-6), 6.80 (2H, d,
J = 8.6 Hz, H-3', 5"), 5.07 (1H, d, J = 7.8 Hz, H-1"), 4.79 (1H, d, J = 3.1 Hz, H-1), 4.00
(1H, d, J = 9.2 Hz, H-4), 3.92 (1H, d, J = 9.2 Hz, H-4), 3.84 (1H, d, J = 9.4 Hz, H-6"),
3.73 (1H, m, H-2), 3.57 (1H, d, J = 9.4 Hz, H-6"), 3.38 (1H, m, H-3"), 3.35 (1H, br s, H-
5), 3.30 (1H, m, H-2"), 3.25 (2H, m, H-5"), 3.19 (1H, m, H-4"); *C-NMR (100 MHz,
DMSO-dg) & : 174.90 (C-4), 161.02 (C-7), 157.13 (C-4'), 156.14 (C-9), 152.60 (C-2),
130.01 (C-2, 6"), 126.25 (C-5), 123.09 (C-3), 122.52 (C-1"), 116.87 (C-10), 114.95 (C-6),
114.95 (C-3', 5", 112.50 (C-8), 109.04 (C-1), 80.05 (C-5"), 78.74 (C-3), 78.62 (C-1"),
75.66 (C-2), 73.37 (C-2"), 73.20 (C-4),-70.63(C-3"), 70.52 (C-4"), 68.32 (C-6"), 62.97
(C-5).

Genistin : Colorless plates; mp 258-260 C, UV. A (MeOH) (log €) : 326 (3.70), 261
(4.40); EI-MS m/z (%) 432;/"H-NMR (400 MHz, DMSO-d;) & : 12.94 (1H, s, OH-5), 9.61
(1H, s, OH-4!), 8.43 (1H, s, H-2), 7.40 (2H, d, J = 8.6 Hz, H-2', 6"), 6.82 (2H, d, J= 8.6
Hz, H-3', 5"), 6.72 (1H, d, J = 2.2 Hz, H-8), 6.47 (1H, d, J = 2.2 Hz, H-6), 5.41 (1H, br s,
OH-2"), 5.14 (1H, br s, OH-3"), 5.06 (1H, d, J = 7.3 Hz, H-1"), 4.61 (1H, br s, OH-6"),
3.71 (1H, m, H-6"), 3.46/(2H, m; H-5", 6"), 3.27 (2H, my H-2", 3"), 3.17 (1H, t, J = 8.1
Hz, H-4"); "C-NMR (100 MHz, DMSO-ds) & : 180.49 (C-4), 163.00 (C-7), 161.63 (C-5),
157.49 (C-9), 157.21(C-4"), 154.54 (C-2), 130.15 (C-2', 6"), 122.55 (C-3), 120.98 (C-1"),
115.08 (C-3', 5", 106.07 (C-10), 99.83 (C-1"), 99.56 (C-6), 94.51 (C-8), 77.18 (C-5"),
76.40 (C-3"), 73.06 (C-2"), 69.58 (C-4"), 60.61 (C-6").

3'-Methoxypuerarin : White powder; mp 214-216C; v, (KBr) : 3380, 1615, 1586,
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1508; UV Ama (MeOH) (log €) : 311 (3.78), 289 (3.98), 239 (4.15), 224 (sh 4.20); EI-MS
m/z (%) 446; 'H-NMR (400 MHz, DMSO-dq) & : 9.09 (1H, br s, 4-OH), 8.40 (1H, s, H-2),
7.94 (1H, d, J = 8.6 Hz, H-5), 7.17 (1H, d, J = 8.6 Hz, H-6), 7.04 (1H, dd, J = 2.0, 8.6 Hz,
H-6"), 6.99 (1H, d, J = 8.6 Hz, H-5"), 6.80 (1H, d, J = 2.0 Hz, H-2"), 4.81 (1H, d, J= 9.8
Hz, H-1"), 4.03 (1H, t-like, J = 9.2 Hz, H-2"), 3.80 (3H, s, OCHs), 3.72 (1H, br d, J =
12.0 Hz, H-6"), 3.70 (1H, br d, J = 12 Hz, H-6"), 3.46 (1H, m, H-3"), 3.34 (1H, m, H-4"),
3.28 (1H, m, H-5"); *C-NMR (100 MHz, DMSO-dq) & : 174.84 (C-4), 161.18 (C-7),
156.08 (C-9), 152.89 (C-2), 147.17 (C-4'), 146.39 (C-3"), 126.21 (C-5), 123.00 (C-1"),
122.95 (C-3), 121.49 (C-6"), 116.80 (C-10), 115.15 (C-6), 113.02 (C-2"), 113.02 (C-5"),
112.62 (C-8), 81.86 (C-5"), 78.78 (C-1"), 73.43 (C-2"), 70.75 (C-3"), 70.51 (C-4"), 61.40
(C-6"), 55.62 (OCHS).

Daidzin : Colorless needles; mp 235-237C; UV Apnax (MeOH) (log €) : 306 (sh 3.70),
270 (4.23), 248 (4.40); EI-MS mi/z (%) 416; '"H-NMR (400 MHz, DMSO-d;) & : 9.56 (1H,
s, OH-4"), 8.39 (1H, s, H-2), 8.05 (1H, d, J = 8.6 Hz, H-5), 7.41 (2H, d, J = 8.6 Hz, H-2',
6'), 7.23 (1H, d, J= 2.3 Hz, H-8), 7.14 (1H, dd, J = 2.3, 8.6 Hz, H-6), 6.82 (2H, d, /= 8.6
Hz, H-3', 5"), 5.45 (1H, d, J =4.3 Hz, OH-2"), 5.17 (1H, d, J=3.9 Hz, OH-3"), 5.11 (1H,
d, J=7.0 Hz, H-1"), 4.62 (1H, t-like, J = §.5 Hz, OH-6"), 3.72 (1H, m, H-6"), 3.47 (2H,
m, H-5", 6"), 3.31 (2H, m, H-2";3"), 3.17 (1H, t, J=9.0 Hz, H-4"); C-NMR (100 MHz,
DMSO-d) 6 : 174.74 (C-4), 161.39 (C-7), 157.25(C-4"), 157.02 (C-9), 153.33 (C-2),
130.08 (C-2', 6'), 126.95 (C-5), 123.69 (C-3), 122.30 (C-1"), 118.46 (C-10), 115.57 (C-6),
114.97 (C-3', 5'), 103.37 (C-8), 99.97 (C-1"), 77.20 (C-2"), 76.47 (C-3"), 73.12 (C-4"),
69.61 (C-5"), 60.62 (C-6").

Ononin : White powder; EI-MS m/z (%) 430; "H-NMR (400 MHz, DMSO-d,) & : 8.44
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(1H, s, H-2), 8.06 (1H, d, J = 8.9 Hz, H-5), 7.53 (2H, d, J = 8.6 Hz, H-2', 6"), 7.24 (1H, d,
J=2.4Hz, H-8), 7.15 (1H, dd, J = 2.4, 8.9 Hz, H-6), 7.00 (2H, d, J = 8.6 Hz, H-3", 5"),
5.46 (1H, s, OH-2"), 5.19 (1H, br s, OH-3"), 5.11 (1H, d, J = 7.5 Hz, H-1"), 4.62 (1H, t-
like, J = 5.4 Hz, OH-6"), 3.79 (3H, s, OCHs), 3.71 (1H, m, H-6"), 3.48 (2H, m, H-5", 6"),
3.32 (2H, m, H-2", 3"), 3.17 (1H, t, J = 9.0 Hz, H-4"); *C-NMR (100 MHz, DMSO-d)
5 : 174.64 (C-4), 161.43 (C-7), 159.01 (C-4"), 157.03 (C-9), 153.62 (C-2), 130.06 (C-2',
6", 126.93 (C-5), 123.95 (C-1), 123.35 (C-3), 118.44 (C-10), 115.61 (C-6), 113.62 (C-3',
5", 103.39 (C-8), 99.99 (C-1"), 77.20 (C-2"), 76.46 (C-3"), 73.61 (C-4"), 69.61 (C-5"),
60.62 (C-6"), 55.13 (OCHa).
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H HO YOT
Allantoin ‘

OH
= ‘ R1

© OH

Puerarin : Ry =H
3'-Hydroxypuerarin : R; = OH

Api(1->6) glc . .
HO 0 3'-Methoxypuerarin : R; = OCHj,
|
od
H O Z 0K

Daidzein 8-C-apiosyl-(1—6) glucoside

OH
OH Daidzin :R,;=Gl¢ R,=H
0 Genistin : R;=Glc' R,=OH
OH

Ononin

Fig. 3. Chemical structures of compounds isolated from the »-BuOH fraction.
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3-4. RAW 264.7 A|Z A9 3qgZ= &4

34-1. AIEEA =H

RAW 264.7 A|3Eol| thet 54 54 MTT assay "H S

oft
=
X
=1
2
e
N
L}
b
S
i
N
rot

264.7 A3EE 96-well plated] well >

| &}, FBS-free DMEMC. 2 w3kel & AR5 T2 A sl 2447

v 5100 ple] MTT & <4(0.5 mg/ml in PBS)S # 7}3FaL 2A|7F &9t w4313

thoHl S F kS AL 100 plé] DMSOE F7betel A E AAS &
microplate reader spectrophotometer (Molecular Devices, VERSA max, CA,

USA)E ©]83}9] 540 nmoll A SHE=E SASI T dETS 100%%2 5Fo] 4

A A 545 H7iskelon), A= mean + standard deviation (n=3)°.=

LHERH AT

3-4-2. LPSE 5% NO =3
RAW 264.7 Al = 24-well platee]] well @ 1.0 x 10° A E7} H == 2535 &
24X 7F v ksl vl FBS-free DMEM OS2 W8kslil, thoFs 559 A 85 24

2 Fe

=

A
=
o2
ol
ol
S
)
Z
o

2

22l g & LPS (1.0 pg/mh) S A &sto] 1847 &
= Griess reagents ©]-&3Fo] A Xugd Fof A5t NO,9 JHZ SAS)
Stk MEZ S e B 100 wWE F 3] 96-well plate= 7] & Griess reagent
100 plE 3 7F8le] microplate-réader spectrophotometer (Molecular Devices, VERSA
max, CA, USA)Z 540 nmol| A FHEE 5743} Sodium nitrite= 3%
A& ZAste] nirite?] =S AAEIAL, iINOS AIAI] AMTE tlZ2To=

AF-8-3F . A 3= mean + standard deviation (n=3) 2.2 YEF AT}
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3-4-3. Western blot2 53 iNOS ¥ COX-2 &d £

LPSe] % iNOS9F COX-2¢] o & SA35H7] A RAW 264.7 A3
of st sxE9 =S 2413 e A ¢ 5 LPS (1.0 pgmhE A g3}
o] 18A1ZF &<t wjgetdtl. 1 & A7} phosphate buffered saline (PBS)2.= 2
3] AlFstal FolW = lysis buffers 4ColA 30+ &<t 7Fsle] AMAEE lysis
AIZATE 4TolA 14,000 xg= 20i7F DA st Alx o @dS A

4 0] 5= Bradford W o2 A7 ok

T

i
J%

A5 gel buffer (Bio-Rad)9} &3talar 5E-3F 3o WHAIAZ]

29

=
M A-S 10% SDS-polyacrylamide gel= ©]-835lo] 27|95 AIFHT. A7) -50]

i

UH  wet transfer system (Bio-Rad, Hercules, CA, USA)= ©]-83}l¢] PVDF
membrane .2 & 7]31, A H]Eol4 A3S AAA7]7] 984 membrane
< blocking solution (5% (w/v) non-fat dry milk in Tris-buffered saline containing 0.1%

Tween-20, pH 7.4 (TBST buffer)) &2 [A]7F Hob Ao M vt o1 F

—

membrane®l] iNOS®2} COX-29 gk &4 (1:1000 in TBST buffer)E 4TColA 1l
A 8-S AlATE INOSSF COX-2 BHd %S HRPZ| §-#5 o] 9lit anti-rabbit 1gG
(1:2000 in TBST buffer)® A4 1A]ZF ®§ F Supersignal West Pico
Chemiluminescent Substrates ©]-8-3}]| X-ray filmel| =FA|A A5 FAF
&2 full-range rainbow molecular weight markers (Amersham)<- ©] &3} &215}%]
T}. Western blotting data'= 33} o4 A dsle] FUdgk Hdko] YYo= AS &<l

shalet.

3-4-4. t-BHPE =9 A XU <9 ROS =7
v = 2 o) HlER AAE WA sdHer AT 5
THes FEl7] (free radical)Thal akH, oS3 AdA AE B W dH

o Aol OB At mi o] & XALE Ba) ATk By st ¢
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2 A2 FEAEC] o] FEl7IEY S Hgste] 1 ZF219] radicale] =
o5& ROST} 3}

A Astel o3t A=A A & As S5kl As, Al wet

Aol Al H]13 % probe?] DCFH-DAE ©]§3sto] A= Axe] &4 Aads:s 4
AR A S48k WHE ol&stet], ol AbstE 2Eg 2o o) W

AE = 27 AZU Absibg& 214531
Wang and Joseph, 1999). DCFH-DA+ ¢H 3t vl FAd FA= Alavte] A
2F Agrsh AEU] EA] Sk esteraseo] 93l deacetylation] o] H] & B 3

2l 2',7-dichlorofluorescein (DCF)7} A% 2= (Fig. 4), o] 4o W3=

A F4 4 At (Hempel et al., 1999;

o

Asto 2 M AEY A ArE E£3], -0, 9 Z7] AL A= 4= QA

=

=
#t} (Lebel and Bondy, 1990). ~L2}1}-DCFH-DAY =84 @A AkAZo] tis]A

= 5oldo] g7l wito]l 1 ARgoll tha AgtE = EAZE Atk (Delia er al.,
1997).
RAW 264.7/ Al E=- 96-well black platedl] well & 2.0 x 10° A|¥7} H == B

S 5 24717k bl st l vk FBS-free DMEMO. & 1l$hs}al, Z42be] 5k HE A
22 Agste] 247 ek wjdslith 21 F £BHP (fc. 200 pM)E A g 38haL,
DCFH-DA (20 uM)E F7Fsle] 30+ &k HISAIZ] ths Abstel DCFe] 33
7J =5 microplate fluorescence reader (Bio-Tek Instruments Inc., FLx 800, Winooski,
UT, USA)Z excitationZ} ‘emission 3} Z2+7} 48591530 nmoll Al SA3F3l o o
ZE 100%= st Aol ROS FEFS HUIEG e, A= mean +

standard deviation (n=3)2.2 YERN AT}
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2',7'-Dichlorodichydrofluorescein diacetate
(DCFH-DA)

HO. I I OH

H 0 2',7'-Dichlorodihydrofluorescein

O c// (DCFH, non fluorescent)

Reactive oxygen species

2',7'-Dichlorofluorescein
(DCF, fluorescent)

Fig: 4. Assay of the inhibitory activity on the ROS generation.

(Crow, 1997)
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3-5. Invivodll X&) A EF 84

o2 e Fed e F RAW 264.7 AlZeA LPSE ¥ NO A
4¥ INOS B COX-29] BdS JAFgoRN FdT FHS TMHA= HeR
UERE lupenone} lupeol©] in vivooll X A5 EHE 7HA=A 2187 fst
of, Phg-2ol A A-COGNeZ fFid o A oA 245 H7H8k3ivh Lupeol
ool HAF oA AMCGNOE ¥ W FFS oAgTa B v 9oy
(Nguemfo et al., 2009), & A& o X = w220 A lupenonee] €/d 3} vl F7}

sk,

oHh W] vhy2oA] ROGNOE HmEl ¥ REe AT 4549
PN
T

Z1 ICR v}$-22 (20 g)E Samtaco Bio Korea Ltd. (Korea)oll 4. T3} =% (22

H_

2C)eF AdHEE (50 £ 10%), L8] 3L light:dark cycle®] 12A]%F 7HZo] L=
A= 5 AFFAA 79 < ARAIRS E& AFEA AFHEHEE S
WA ou] AMgSlGl o, AFo] 27 £ 1 go] HH 2 A S AAISAT 70
o] DMSOl 52l 85HES 0.05 mLY H7FFo] shal, 1A13F §
2ol H2111% CONS 9% o 0.05 mLA Fojsie) & H5& {43)
% < 1, 3, 5 A ZFuft} plethysmometer (Ugo Basil, Italy) S ©] &3} H-%2]
-y SASNOH, Aol SFES AgshA &2 2o FIEYg F
o] Bylg REo g Wl tFT O ZE prednisolones AH&3} T
% inhibition of paw edema =

(CGN-treated control group — test group) % 100
(CGN-treated control group — control group without CGN)

34



3-6. &Atsl &4
= 9] DPPH radical® ONOO™ 4£7A A&

N
U
Lo
=
3
T
X"
e
i
:‘_J‘
)
f
1
i
|

w85 A EEE IREE T ALY TF2A47Q puerarind} ©] F:=
Al 3. hydroxypuerarin, 3'- methoxypuerarm% ONOO’, NO-, -0, , “128] 3l total ROS
2A S5 H7EsT T3 o]59] ONOO™ 427 &7d 9] electron donation®l]
o1gk ZAA] oYW tyrosine nitration Ao 2] HAA] FQlstr] 95}
ONOO % %% tyrosine nitration2] <} #| 24 S Western blot W o2 ¥ 7}35}

e,

3-6-1. DPPH radical &7 &4

DPPH radical &7 A2 FWelstA 22ol= ebsta A &its 344
HO 2 A, 53] phenol¥} aromatic amine $}5&E2] d4tshs Ao Wol] A&
H T} (Blois, 1958). 4% 9=<1 diphenylpicrylhydrazine Z}2lo] 744 &= &5
A el 520 nmell . S AR 55 band®= AbEFA oL kAR ZA= Hd&
"rh &, Folg AxE Wt d o2 dgtein, o1 fell BlEste] FlEe
o] DPPH Mo] w=gtdloz wWslo] (Fig 5) T4=Y HAS =AH3ozH
radical 2SS #EE -3

7 A8 DPPH radicaloll - T3 A5 SHS Z+ s=¥ A& (1.25~320
ug/ml)E MeOH| 5 160 pLA F 3o 1.5 x 10* M2] DPPH MeOH &9 40
uLet 2 =33ty o] whE EF NS Aol 307F WAF F, microplate
reader spectrophotometer (Molecular Devices, VERSA max, CA, USA)Z 520 nm °| A
FYEE FHAAL. ARE WA 2 24 HETH dase] free

radical 2AZAAS WEEZ YEM AL, 50% A3 §% (Cs)E AAetSlth 2
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ean+ S.EM. (n=3)=Z YE AT}
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WS A3

N pH 5.0 - 6.5 NH )
OZN\©/NOZ + ArOH —————————— OZN\©/N02 + ArO
NO, NO2
DPPH (DPPH)H
520 nm (purple) 520 nm (yellow)

Fig. 5. DPPH radical scavenging action of antioxidants [ArOH].
(Blois, 1958)

37



3-6-2. ONOO™ &A €4

ONOO <= NO-¢} -0, 7} Rbg-ate] A E = Ao=, NO-9k AR e 2h8
S 7N, 8 Ay FEoss g9 JE Axg olg, dav 51 A3
2 guanyl cyclase®] A}=r, tyrosine nitrarion 2]l lysine, protein®] methionine 7]
o] kst 9 A kst frieol o3k Al 54 ol #o{dt) g MES
=gofel o3 &
synthase®] &/ 3}= DNA =7 2 A oY= 317, mitochondrial ATP
synthase, aconitase = A|XZZ @49 Ao} oy A HA3ke] vy
o] Hiaxo] At} (Althaus et al., 1994; Haenen et al., 1997; Lin et al., 1997).
ONOO & UE free radicalol] W3] Ald o=z obAsIA| v, A% pHAAA H

& A, membrane pump <A, GSHS] i1Z, ADP ribose

Al protons} o] HE-g-AJo] w9 =2 peroxynitrous acid (ONOOH)Z 7 3}%| =

rlo

g, o] L& wghzl (1.9 s)7F wig- #H3, oA AlE 54 =22l nitrogen
dioxide, nitroniumion % hydroxyl radical®] A &2 %}-&3}¢] oxidation, nitration,

hydroxylation /W8 33k} (Nonoyama et al., 1999). &L} Aol A

o
Z
o
o

>/
V)
e
oX,
o
!
o

ot BaA/H e, O AASHEES e A
o] & FQ3ltk (Choi et al, 2002). A7tA Hiud HAA == 49
ONOO AAsS 2zt =2 =+ flavonoid (Choi ef al., 2002), catechin, polyphenol
(Van Dyke et al., 2000, -Chung et al., 1998), ergothioneine (Auroma et al., 1999),
defroxamine, urate, glutathione~(Menconi et -al.,-1998); melatonin (Cuzzocrea et al.,
1999) 12|31 D-(-)-penicillaminé (Fici eral., 1997)°] )

ONOO™ A75< Kooy et al. (1994)2] WS <7k w3 slo] DHR 1232 4ts}
E SA43IS T (Fig. 6). Dimethylformamide= <1 DHR 123 (5 mM)© 4 F3
o] -80C ol A stock solution®. = # &3}t 90 mm sodium chloride, 50 mM
sodium phosphate, 5 mM potassium chlorideZ Z=A|8F buffer (pH 7.4)&

diethylenetriaminepentaacetic acid (DTPA) 100 uM3} 41©], DHR 1239] # 3% 5%=7}
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5uMo| F %5 3t} o] working solution®] A] &9} authentic ONOO & F 7}slH
5% %, v]¥ P2l DHR 123°] &334 2] rhodamine 12322 v} Al HU} (Fig.
6). ©] ¥33=2 -5 microplate fluorescence reader (Bio-Tek Instruments Inc., FLx 800,
Winooski, UT, USA)= excitation®} emission 3} 27} 4802} 530 nmeol| 4] =4 5}
A A RS H7eHA @2 54t vlalske] DHR 123 AFsE Aef W
wE2 YEHAL, 50% A3 Tk (ICn)E ARFeAth 23+= mean =+ SEM.
(n=3)= ERR AT
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NH,

Dihydrorhodamine 123
(DHR 123)

l Oxidation

NH,*

Rhodamine 123

Fig. 6..ONOO™ —mediated oxidation of DHR 123.

(Kooy et al., 1994)
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3-6-3.NO- &7 &4

NO- 471 &4 Chung er al. (2001)2] WS oFgF WP ste] So]%Ql NO-
9] indicator$®! 4,5-diaminofluorescein (DAF-2)E ©|-&3lo] 54 3}%I ) Fig. 70 1
BRI 2155 ol, DAF-2:= #pale] 271¢) ofm| 7] Alefo] NO-& EF]sko], 490~495
nm2| excitation IFol| A A HFS WE3} triazolofluoresceins YH=TF U
Al g Al717F DAF-200 ola] EJ ¥ NO-9 ol wef defx= RS &
d NO- 2~A A4S H7IsI Tt DAF-2 (4.5 mM)9] stock solutions 50 mM
potassium phosphate buffer (pH 7.4)°l 1/45 H]&=Z 3|23} AL&3F3 3, NO- A
TE 42l sodium nitroprusside (fc. 2 mM) <A bufferol] =] AFE3FITE 10%
DMSO°l %<1 A]=.9} sodium nitroprusside (f.c. 2 mM)E 96-well black plate®]] A]

Bk Ao wkE 3 525k DAF-2 solution (f.c. 25 pM)S 718 Th

i

[um—

0
DAF-22} NO-9] Hbg-of ]3] WE5+= %= 2S5 microplate fluorescence reader
(Bio-Tek Instruments Inc., FLx 800, Winooski, UT, USA)% excitation®} emission 3}
& 22 4809k 530 nmol| M S AT Al S HIbeHA] &2 54 tEd

wske] NO- &84 & MEd=2 Uehlal, 50% A3 s% (ICsx)E Alttst
St 23 mean+ S.EM. n=3)= YERH ST
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2,4-Diaminofluorescein
(DAF-2)

NO + 0, N,O, formed in the course of
NO oxidation

DAF-2 Triazole
(Triazolofluorescein
product)

Fig. 7. DAF-2T formation by reaction between NO and DAF-2.

(Chung et al., 2001)
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3-6-4. Xanthine oxidase (-0;") &7 &4

Xanthine oxidase (XOD)°ll ©]3l] xanthine . ZF-E] uric acid’} JA3 ¥+ HA =
0, 7} A€ kA XoDo #4dES SAToRHA 0, 2 FHS Bt
SFT} (Park et al., 2008). 10% DMSO° =<1 A5 50 ul¢} 350 ul] xanthine (1.0
mM)S E35tsle] A2 A 283 WEEA] 7)1, 400 ple] XOD (50 mU/ml)S 3 7}F
sko] 37°ColA 307F vl Fetith. o] Wl xanthine?} XOD+% 0.25 mM EDTAZ}
7174 50 mM potassium phosphate buffer (pH 7.4)° =] AFE3ISic) vl &
HCI (100 pl, 5.0 M)S Yo] ¥k3S T8 A7]aL, BAE uric acidE UV/Visible
spectrophotometer (Amersham Biosciences, Piscataway, New Jersey, USA)E ©]-8-3}¢
W 295 nmell A AU ARE HIbshA &2 o4 diEa It Hlasko]
XOD A4S WMEER Gehlal, 50% A3 5= (Cx)E Atatsict. 23
+ mean = S.EM. n=3)Z2 YEHSAT

3-6-5. Total ROS 2A 4

71 Wistar rats (A5 150~200 g)°] 21413k kidney homogenates =H]3}aL, ©]

il

Az} =3tste] 125 uM DCFH-DA®S] 50 mM phosphate buffer (pH 7.4)
solution®} &7 37TCeolA. 303t #HisItt  AAJE ROS+  microplate
fluorescence reader (Bio-Tek Instruments Inc., FLx 800, Winooski, UT, USA)=
excitation?} emission. 3 ZFZE 4809 530 nmell A ZYZF 30 3 SAS)H
(Lebel and Bondy, 1990). &3 7 E7b G 7 skAl &2 A2 A3 5do] &4

=9
MaFe A7S], DCFHZL 814 @onz Fabst A9 olv @k

AEE H7FsHA %2 54 tixad} vlaste] ROS A7AEA S WEER U
B AL, 50% A s E% (ICs)E A Tth A= mean £ SSEM. (n=3)2 YE}
WAt
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3-6-6. ONOO ™ ©]| 2]3} tyrosine nitration A &4

3-Nitrotyrosine2] &dS A5l 5= Western blot WH S o] &3lo] H7}
ST 10% ethanololl %<1 A& 2.5 ulE BSA (0.5 mg of protein/ml) 95 pl2} -
o A 10%-7F wiFsk F, 2.5 ule] ONOO™ (200 uM)Z F 7F8le] Ao A 1087
ettt THlE AR & NE gel buffer (Bio-Rad)2} &3tslal 5&3F #of ©
WA HAAZ T FEke] dwiA S 10% SDS-polyacrylamide gel ©]-&3}o]
A7195 AFHT 77195 °] U wet transfer system (Bio-Rad, Hercules, CA,
USA)S ©]83}o] PVDF membranel 2 7|3l @A H| S0z ZAgS oA
A17]17] 91814 membraneS blocking solution®. 2 1A]7F &<k A2 njeFs}
%th I % membrane®l 3-nitrotyrosine®] T+ & (1:2000 in TBST buffer)E
4Coll A WAl WRS-AJZIUE 3-Nitrotyresined] 2H& %S HRP7F & Ho] gl
anti-mouse IgG (1:2000 in TBST buffer)= 224 1A]7F HWE-§ 5 Supersignal
West Pico Chemiluminescent Substrates ©]-83}0] X-ray filmoll. ;=& A1 A E<218}A
U}, A} full-range rainbow molecular weight markers (Amersham)S ©]-8-3}¢

133l th. Western blotting datat™ 33] o A7ste] sdsgk o] Yo+
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m. 23}

1. RAW 264.7 A Zd gt AE5A H7}t
RAW 264.7 Aol gk AE5AS MTT assays &3 S43H30H, o]=
txato] thek MBS R S Hrbseih

i

v
=
S
=
x
e
i
v:}
N

EHEE9 RAW 264.7 Ao g A EZA

RAW 264.7 Ao tgh Z<te] MeOH FEE3 o5 A4 &v &8s}
of A& 7} RIEE AXEE5ALS Fig 8o YeERNATE 22 MeOH FE5E
< 10, 50, 100 pg/mloll A AFEAYZ o] 247} 106.34 + 0.61, 98.13 + 3.68, 98.73 +
2.14%= YEPF O ZH 100 pg/ml olste] FkolA ME=AFo] gl AowE W
et om, Zite] ¥ H4EE F RAW 2
e dA5st7] st i REEEY AESAE A Hrkeith 1 A

pug/mlol A Al 3EAE=E0] 100.55 + 2.80%% YEFEOY, 1
3} 50 pgmlol A ZH7E 85.01 + 3.897F 10.63 £ 0.09%2] AEAYE=ES B

64.7 A ZEo A =S THA =

o,

CH,Cl, %382 10 pg/mlolA] A|EAYEE9] 103.59 + 3.34% = L EFSE oL, 502
100 pg/mlol A 247} 8504 + 7.859F 59.92 + 4.31%%] Al EAAE=ES B} kA
EtOAc B3 &8 1.25 ug/mlo A 98.64 +17.49%9] AZAEES Ho] 1 o3}
oA HEEAo] Q= Aoz Fsldtl. n-BuOH F3E-S 50, 100, 200
pg/mlo Al A FEAESo] ZF7; 99.64 + 0.23, 63.76 + 1.33, 55.10 + 6.54%% L EFF

ORH 50 pgml elate] FEL ATAT IFE WA @t Aow W@

5

rr

3l o, H,0 852 10, 50, 100 pg/mlo| Al A EAEE0] 2+2F 92.31 + 3.11,
99.21 +2.08, 90.84 + 0.18% = LEFF O 24 A 50 pg/ml ©]3}9] FEE AXE
Ae HolA ¥ AoRE ddsilth. Wb MeOH FE==° s 24t +9&
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Fig. 8. Effects of MeOH extract and its various solvent soluble fractions of P. lobata roots on LPS-induced nitrite production

and cell viability in RAW 264.7 cells
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Fig. 8. Effects of MeOH extract and its various solvent soluble fractions of P. lobata roots on LPS-induced nitrite production
and cell viability in RAW 264.7 cells

RAW 264.7 cells were pretreated with the indicated concentrations of (A) MeOH extract, (B) n-hexane fraction, (C) CH,Cl, fraction, (D)
EtOAc fraction, (E) n-BuOH'fraction, and (F) H,O.fraction of P. lobata roots for 2 h and LPS (1.0 pg/ml). After 18 h incubation, the amount
of nitrite in the culture supernatants was measured by the Griess reaction assay, as described in the materials and methods. Cell viability was

determined using MTT method. The data represent mean+ STDEV of triplicate experiments
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12, 220X £ FFEES RAW264.7 A0 T AEEA HU}
oA 8 SEEY MESAS Fig 99 YEMATE n-Hexane 2
oAl 2] ¥ coumestrol> 3.77 pMOlA] 50%<] A|EZAEES Ho] HWA A

d

EEAol A3 Ao w FFEATE Lupenones 20, 50, 100 pMoll Al A EAYE&
o] z}7} 97.77 +1.80, 71.12 £ 3.07, 50.82 + 2.27%= Y ERF HHA | upeol 200 uM
= A EAEL] 96.06 + 1.70%% UEFF O ZHM RAW 264.7 Ao th3dt

=

A X542 lupeol 2T} lupenone©] U] 733k Aoz vElST whebA coumestrol
7} lupenone®] EFFE n-hexane Y EO] MESAAS el o2 58 F
ATk ETF EtOAc w8 =2 H-F #2]3t daidzeind} genistein> 10 uMollA] Al 3E
AEEC] ZH7F 100.98 + 2.067 96.68 + 2.90% = A E5A S YERA] %o,

—

502} 100 pMol A daidzeine 22} 73.50 +1.98% 30.91 + 2.10%, genistein Z} 7}

==

30.73 + 0.767F 9.69 £0.38%2] MNXEAEES HAISZH 50 uM o)) ko
ANe AESAES 7= o=z ddsdth WEHE, (H)-puerarol  B-2-O-
glucopyranosidei= 100 uMOllAT 94.14 + 8.90%%] MYEAEES Ho 1 o359
oA MESAS YEA = ZAoE #rlstlith S8 #-BuOH 3=

_4

ZHE #g3 allantoin, daidzein 8-C-apiosyl (1—6) glucoside, daidzin, “12]iL
genistin . 100 uM ©|eke| solA AlFEAEE  dEFS vXA AU
ols AR}E B

o Al A0 GRS HAA F= sk R oS53

01-

S RAW 264.7 AI>LE ©] 83t in vitro AE AldA Z 3}
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Fig. 9. Effects of compounds isolated from P. lobata roots on LPS-induced nitrite
production and cell viability in RAW 264.7 cells
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Fig. 9. Effects of compounds isolated from P. lobata roots on LPS-induced nitrite
production and cell viability in RAW 264.7 cells

RAW 264.7 cells were pretreated with the indicated concentrations of (A) daidzein, (B) genistein,
(C) allantoin, (D) daidzein 8-C-apiosyl-(1—6)-glucoside,(E) daidzin, (F) genistin, (G) lupenone,
(H) lupeol, (I) (+)-puerarol B-2-O-glucopyranoside, and (J) coumestrol for 2 h and LPS (1.0
pg/ml). After 18 h incubation, the amount of nitrite in the culture supernatants was measured by
the Griess reaction assay, as described in the materials and methods. Cell viability was determined
using MTT method. The data represent mean + STDEV of triplicate experiments. “P < 0.001
indicates significant differences from the unstimulated control group. P < 0.05, "'P < 0.01, and

P < 0.001 indicate significant differences from the LPS-treated group.
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2. RAW 264.7 Al ¥4 LPSE FX¥H NO AA vx= &34

OHSAAATY WEALE e LPSE A AXEo AHeshd NO, PGs, &
T/ cytokines? #2 thYst 2@ Eo] AAE SN S 2dste byt
WA gkgo] Frdnh webA i AT A= in vitro A AlCA HIAA]

Xo] ASHHSS F-E317] 91381 LPS (1.0 pg/ml)E RAW 264.7 A3 37138}

ol

olste] AdS st o, ¥ NOT Griess reagents ©]-8-3lo] A3 uj

Fol Fo| EAGE NO,o FENE SATT

A

2-1. 229 MeOH =& 2 7+
H NO A HA= a3

Fig. 8o e ZAAH, RAW 264.7 Al 3Zol LPSE A glsle] F71E NO<2l A
42 10, 50, 100 pg/mle] Z MeOH F==2 AAgel oJ3fA LPS T4 g

EE59°] RAW 264.7 Al ¥4 LPSE

ol H]sl] Z}7} 33.89 £ 5.62, 63.44 + 3.31, 85.18 £ 3.60%% FLEHOZ A

.

H A (ICs = 31.80 pg/ml). #-Hexane w3 &2 A XA E J&s v)x]A] &&=
Aoz H7keE 2 pug/mlolA] 28.85 £ 2.19%2] JAES WIJ oW, 10 pg/ml oA
sEAAE AXxZAE HEtlol Bget &S Frtaetr) oHl gt (ICs =
5.88 pg/ml). CH.CL #8552 AlES5AS 7H4A e A2 YERd 10 pg/ml
AN NO BdE& 2263 £9.50% AR O, A 21 o] Fe] FxollA= AE

SR Q3 Fehgt DA S s = glA T (1IC530.26 pg/ml). §HH, EtOAc

lo

T ES ME5Adel YEpA = 3le = 37k 0.16, 031, 0.63, 18]l
1.25 pg/mioll Al NO S 2+7; 53.62 £ 7.12, 7091 + 8.21, 72.95 + 1.02, 1&]3L
5 T 7 =4 NO I9A F4S ERY
ATF (ICso = 0.13 pg/ml). ¥HH, p-BuOH - ES A FEEA o] Qe Ao e

AAstl o, 1 o] FrkolA

= AESFor Qs Aot A4S F7HE 5 8l (ICs = 101.64 pg/ml).

(il

94.41 £ 2.94%% Ao =M 3

W 50 pg/mioll A NO A4S 3226 + 3.91%
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EEEo] S HoZ sttt 2y EtOAc & 5o ¢ daidzein 2
genistein®] AT 5A2 o|v] <A 212™ (Sheu et al., 2001; Jun et al., 2005),
EtOAc &8 E&o] ol5 &l 9&] NO gA &4 Yehd Aoz Azt

Mol ¥ e e RHEery d2e 9T YRS Fud s,

222, Z2 A B2 8 SFEEC] RAW 264.7 Al XA LPSE F+5¥ NO AA
o mx= &I

Zo A el stEEEC] RAW 264.7 A4 LPSE fri% NO A4l
) x= &3 Figo 9ol vrebQIY. SHA 9] EtOAcet n-BuOH 23 Eof v}
shrEo] dS Aoz odE  daidzein, genistein, 1|3 puerarind} T
FAst e VM= Ao 2 BAlEo] Yt (Sheu er

al., 2001; Jun et al., 2005). | A3+ v}e} 7+o]. EtOAct 8 Eo| A #2 ¥ daidzein

rr
off
s}
2
ol\
o
off
o
N

isoflavonoids

3} genisteinS RAW 264.7 - AIFo| M- LPSE F5¥ NO AAHS z+zh 8.057
8.08 uM 9] ICsy #t= 7FH o =X ZhestAl A8ttt ey n-BuOH 9=
o ] #2]¥ allatoin, daidzein 8-C-apiosyl-(1—6)-glucoside, daidzin, ~12] 3L genistin
S A EW NO Al el 2z 153.96, 87.98, 100.03, L] 3L 109.34 pM 2] ICs,
s 7HAH wlE] vlaA okslk oA 4S5 Relth WHA, EtOAc & E 2 H-EH

w2]% (+)-Puerarol B-2-O-glucopyranoside= 100 pMo A% AL NO A&

55



=
= E<Ql n-hexane W8 &AM Fel® AEECd Wt FAT 24 HUbstar
2} 5. n-Hexane +¥&ZH-E U2 coumestrol> A|E5/do] LERHA] 2

5
T 1 uMel A 24.76 £3.57%2] NO SAIES HAATE 5 uM o] o A& ML=

1o

dom Qs Fgst A4S H7FE 4 UATE W lupenones MESAZ S B
o] A ¢F 5,10, 20 uME] FEE HAH g 4

47.25 £ 536, 81.00 £ 3.55%% F% oEH o2 JA|HAIT (ICs = 10.81 uM).
Lupeol A AlE5A o] YEIUA] ¢ 50, 100, 200 pM 5 =2 A= 23k A3}
AEZW NO 8745 ZH2t 44.29 + 5.49, 63.77 + 5.37, 76.63 + 3.36%% &%= oJE4
o2 A AT (ICs = 64.65 uM). "2FA] lupenone®} lupeol> 7> lupane-type
triterpenes©] A| 7 C-3 9] X] ol ketone group=- 7} %= lupenone®| hydroxyl group=-
7FA £ lupeoll T} RAW 264.7 Ao A EAL ] ZatAuk, A EEAo] e

U] ¢ F= el Al lupeol RTF oF 69 =2 NO oA &4 & 7= AS
Shelstaith. 33X, lupenone?}t lupeol B 7 217} A LAEE] FEFS T

A7 P B Yold NO AL sm oj&A o= A8, n-hexane 52

=9 AEY NO A A &37F o] 5§ lupane-type triterpenes®] 2Hd oA 7]
=

3. RAW 264.7 Al XA LPSZE f-=% iNOS Z.COX-2 Zdo| v|x]= 9T

Zt n-hexane &8 EZHE F 2% lupenone?} lupeol®] RAW 264.7 A|3Z9
A LPSE =¥ NO A &Aool oW Fmol o3k ANA &<lstr] 9fste]
iNOS % COX-29] 23S Western blot W o2 FAFSIA ™, o] = Fig. 109
L ERH AT
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3-1. Lupenone™} lupeol®] RAW 264.7 A oA LPSE F%EH iNOS ¥ COX-2
Tdo mX= 9T

RAW 264.7 A2 LPS (1.0 pg/m)E A TS24 iNOSe COX-29] o]
T2 Z7hYQom, LPSE sk o A ZME o5 duwdo] udy

A ¥k}, whEbA] lupenone X lupoel= ZHZb M| EZAYEFo| FFS wAA] &

rr

T olgt= 2417 FoF A E 3 T LPSE iNOS®t COX-29] XS
ste] ol59 Wd v A= JITFS B Th

Fig. 10914 £ 4= 2159], lupenone> 103} 20 pMoll A iNOSQ] & & F 9

H

EH o2 AFstF o 20 uMolAE Ccox-29] HHAE A A E AT A
507 100 uM<2] lupeol®ll £J3l INOSE] Wdo] Fk oJEHOZ
COX-29] Hd& W3yt otk ofek Z2 A= RAW 264.7 A|ELoA
lupenone (20 uM)o] AEAYE] FFS WX A] = FEA LPSE F=¥
iNOS$} COX-29) HaS AT o =R NO BS JAg= 2e veRdT
TS lupeol (100 pM) FAMEZ=SAAS HERJA] &+ FEoA] LPSE FxE ¥
NO BAS oAstH, o= INOS Haof Aol 7]Qlgh ZAolgtal 38
ATH = RAW 264.7 Al £ A lupenone®] A%~ iNOS2} COX-2 d
sto 24 783k NO A4 &4S 7HAH, lupeol®] NO A &4 COX-2 B
t iNOSe] EdA Ao o] YEhvs Alolgfal B AT

Ul Eo] RAW 264.7 AFE oA LPSE L% NO«YA 2o njuetAwt 5=
& WHolA FHold n-BuOHOA] #2]%¥ allantoin, daidzein 8-C-apiosyl-(1—6)-
glucoside, daidzin, 12|13l genistin®] ® ¥ %= &7 H7}3k A3} allantoine 100
Mol A INOS9F COX-2¢] Hd S v ofstAl AafstdA T, UmA stdE52
50 uMoll A iINOS9} COX-29] ¥Hd B0 o

ofk

S v XA @A} (Fig. 10).
St Ao 2 RE FEld o] vEolAY NO A A o] £4 &

= 3ok, 2Eal Al 540 Al dEtde dhekeel tidt "k 3
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Fig. 10. Effects of compounds isolated from Pueraria lobata roots on LPS-induced iNOS
and COX-2 expression in RAW 264.7 cells.

Cells were pretreated with the indicated concentrations of compounds for 2 h and LPS (1.0 pg/ml)
for 16 h. Cytosolic lysates were separated on SDS-PAGE. iNOS, COX-2, and B-actin were
detected by Western blot analysis.
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4. RAW 264.7 A| ¥ A BHPZ =¥ ROS A vA&= a3}

ROS+ cyclooxygenase®} lipooxygenase= W7l ¥ arachidonic acidoll A 5743
w7 A 2] M Blel] FEgS mX|= AoRE A A Qth (Backhouse et al., 1994).
kA RAW 264.7 M XA 5 S-S 7= Ao E Z<21% lupenonet
lupeol©] AEZU] ROS Aol o'l ks mA&=A] FRlst7] 91sto], RAW
264.7 A|EZA BHPEZ =% ROS Aol digh oA &4& Hrlsksith
(Fig. 11). RAW 264.7 A3l +-BHPE A 2o =4 ROS Aol F7HE AL
™, lupenones 5, 10, 20 yME A 2] sk A3} ROS A &o] ZH7} 18.36, 16.71,
17.86%% YEPFOEN o2l A S HolA @%kal, 1 o] Fk
NAe= Axsgdor Qe Aggst &4 Hristr] o=k ¥ lupeol
20, 50, 100, 200 pMol| Al M3Z U] ROS-AJ4d-S ZH7F 18.12, 38.26, 46.43, 62.28%%

T oEH ez sttt (ICs =122.48 uM).
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Fig. 11. Effects of lupenone:and-lupeol on ~-BHP-induced-ROS. generation in RAW 264.7
cells

RAW 264.7 cells were pretreated with the indicated concentrations of (A) lupenone, and (B)
lupeol for 2 h and treated with ~-BHP (200 pM) to induce ROS generation and DCFH-DA (20 uM)
for 30 min. The data represent mean + STDEV of triplicate experiments. “P < 0.001 indicates
significant differences from the unstimulated control group. P < 0.05, “P < 0.01, and ~"P < 0.001

indicate significant differences from the r~-BHP-treated group.
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5. In vivooll A 9] a5 &4

5-1. vp¢29A A-CGNe.Z2 FEd L FFo] Uit lupenoned lupeol®]
A &4

ul-g-2o A A-CGNell Y&l = W FFo gt lupenone?} lupeol®] & 7}
T Table 16 YERNQITE vhg-20] €12 Sk CGNS Fo3tal 1, 3, 5 A7t
o] Ay F A% ko] Bul7l CGNS FoJdtA] & group (0.133 + 0.005
mL)oll 1] Z+Z} 0.087 + 0.020, 0.127 + 0.014, 0.137 + 0.023 mL* <7} S 24
AlZbel wep RFol  fFkEe e it giRdos ARgS

prednisolone (20 mg/kg)< CGN= Fo{3lal 1, 3, 5 Algko] A4S Hz o

o

AEo]l 27y 51.92, 43.42, 40.98% = YEFLE CGNOZ =¥ Jd B35S f9

il

7)
Hog AAstE Aoz YESY 12 lupenone}-lupeol EF 20 mgkg &
T2 57 F93i CGN Fo F 1 Algte] A wf 2h7t 15387 11.54%
S UEHoa®m A Fol AR AR S-S HolA &kt EF
3 A7 5 Al $-9l lupenone (20 mg/kg)S F-5 A &o| 747}
13.163 13.17%, lupeol (20 mg/kg)S 5.267F 10.98% = U ElFO. =X HES ujef
gt o R At Aes FEF AT 59] lupeol= Nguemfo er al. (2009)
of o3 FHNA & FodHoz Aty HuE A Pl vk
Me m ok GAS BT webA o= sk Tk i d s o] vla] 2 P

7} Zpol Wol7t AA vERpE ABZHe] ZtolE 9lg AoRE Idro] F5

O Aeke 9ok 99 AAS o83 invivo AFo] Wad Aow AR
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Table 1. Effects of lupenone and lupeol on A-carrageenan (CGN)-induced paw edema in mice

Doses 1h 3h 5h
Compounds (mg/kg) Increased paw volume % Increased paw volume % Increased paw volume %
(mL) Inhibition (mL) Inhibition (mL) Inhibition
CGN - 0.087 + 0.020 0.127 + 0.014 0.137 = 0.023
Prednisolone 20 0.042 + 0.007 51.92 0.072_+ 0.007 43.42 0.081 =+ 0.009 40.98
Lupenone 10 0.122 0.007 3.95 0.121 £+ 0.005 11.71
20 0.073 £ 0.006 15.38 0.110 = 0.006 13.16 0.119 + 0.008 13.17
Lupeol 10 0.123  + 0.006 2.63 0.125 + 0.015 8.78
20 0.077 + /0.017 11.54 0.120 -+ 0.006 5.26 0.122 £+ 0.015 10.98

All compounds were intraperitoneally (i.p) administered (#=5). The data represent mean + STDEV of triplicate experiments. The paw volume of the untreated control

group was 0.133 = 0.005 mL.
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6. 29 MeOH FEE3 7 £ &5 Ptz &4

6-1. 2 MeOH F=EH 7z} £ EE2 DPPH radical 27 &4

Z<e] MeOH F=&3 7 #8E59 DPPH 27 A4S A3 50%
DPPH radical 27 24 YeElNE ICs # (ugmhez YJeRfglen, o1 Ay
£ Table 20 YEFSITE. MeOH FEE 7 8 &5 DPPH radical &~ &7
of st ICsy & (ug/ml)> EtOAc & (7.90) > CH.ClL, &8 & (31.05) > n-
BuOH #3 % (41.55) > MeOH F&% (83.30) =02 e O™, p-hexane?}
H0 #3882 243 5% (200 pgml) oAl 24 <] DPPH radical &4 &4
o] YERER] ektt) dlZxT o2 AFESE L-ascorbic acidt 4.6 pug/mlol Al 50%<]
DPPH radical S A 73} v}, webAl DPPH radical A~7 @418 7}4|+= MeOH

=54 3 4 RIEE F 2 A4S UeW EtOAc & E°] DPPH

6-2. Z2<¢ MeOH FEE% 4 28 ESS ONOO™ &7 &4
Z<1o] MeOH F==7 2t £8E52 ONOO 27 €42 50% ONOO™

A A4S YER = ICy &t (ngmh) o= YERSI o™, 1 A3}= Table 291 A
A BFA T MeOH &3 3 &9 ONOO &7 @A ok ICsy # (ug/ml)
2 EtOAc ©8 & (37.31) >n-BuOH #22 (54.69) > MeOH F=% (58.61) > =
o2 YEF S, p-hexane, CH,ClL, 183 H,0 w8 &2 2% 5% (100 pg/ml)
el Aol &el  ONOO™ 27 @A4ol JehbA @ttt dizdd L
penicillamineS 2.77 pg/mloll A 50%2] ONOO™ A£A&<S Bt walbd ONOO

27 S 7HAE MeOH FE=o| 3 7 23 &

rum

% EtOAc®} n-BuOH

FEEo] Hluwd ¥ ONOO 47 S YeElhE o & Hol ONOO 4
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Table 2. DPPH radical and ONOO scavenging activities of the MeOH extract and

its various solvent soluble fractions of P. lobata roots

ICs) (pg/ml)
DPPH ONOO"

MeOH ext. 83.30 =+ 0.27 58.61 + 1.36
n-Hexane fr. > 200 > 100
CH,CL, fr. 31.05 + 0.10 > 100
EtOAc fr. 790 + 0.11 3731 = 1.78
n-BuOH fr. 41.55 + 0.04 5469 + 3.09
H,O fr. > 200 > 100
L-Ascorbic acid * 46 + 0.03
L-Penicillamine * 277 + 0.13

DPPH: 1,1-diphenyl-2-picrylhydrazyl, ONOO : peroxynitrite.

" were used positive controls on DPPH and ONOO ™ scavenging activities.

Values are mean + S.E.M. of triplicate experiments:
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6-3. n-BuOH 3 E| A 22| puerarin derivatives®] 343} &4

2 MeOH FEE9] 7 2385 T 7P 1L s 248 7= A
o2 Yehd BtOAc T8 & x3td HiEE T daidzein?} genistein> ©o]H| &
(Sheu et al., 2001). W24 BtOAc &

>
Lo
i
2,
o
N
N
rir
pa)
o
H
T
=l
i)
2
s
&

A E FHold n-BuOH 8=
25 ZHE AEE T oA dA4kst @44 da] Bad wph flew 2
o] FQaAE puerariniﬂ FEA el 3'—hydr0xypuerarin3ﬂr 3'—meth0xypuerarin9]
ONOO’, NO-, ‘O, total ROS 471 24& FAste] Atst 45 H7bshsla,
1 A3ZE Table 391 YEFHATE Puerarin® ONOO ol tha] A% 21.2 pM 2] ICs,
s Vo= AA FAHdS XSO, 3-hydroxypuerarin?} 3'-methoxypuerarin
& Z17F 1.36% 1.94 uM 2] FE=olA ONOO & 50% A~AE S 2 puerarin®. U
oF 200 oA TS 2 ALE-3%F L-penicillamine (ICso = 6.82 uM)E.t} =2
A E4S eI 53] 3-hydroxypuerarin= NO-2} total ROS®l| o3l Z}
ZF 1133 6.51 uMe| ICsy #k= 7HAIH Z42) djx=at 0= AF8-3F carboxy-PTIO
(ICso =1.05 uM), trolox (ICsp =6.59 uM)} fFARSE S48 Bt v -0, ol o
A= 211,66 pMe] ICs, #S 7MIAE &3 2ASTES HTh A 3
methoxypuerarine> NO-2} -Qy ol t]sl] Z+2Z; 68.433 24735 uMe] 1Csy #= 7137
o7 o3t 47 A4S YEA LS, total ROSO WsiM = HAY s=
(179.37 uM) WA oAl &A DS HolAl ettt o& Faf 3-
hydroxypuerarine NO- A< 9 & ONOO™ 42 4S5 yehd Aolglal
F 4 221, 3-methoxypuerarine ONOO A7 Aol NO- =& -0, 47
of oJs|Ael7] XU} tyrosine nitration A2} - o2 wAYF 3] YEr
We Aolgt oSttt 3k 3-hydroxypuerarin®] C-3' 9] %]l hydroxyl group
= 7HemN A F4as Aty Ak e ] 49 free radical 4

A B 2ANNGE ALL Fda,
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Table 3. Antioxidant activities of puerarin derivatives isolated from the n-BuOH fraction of P. lobata roots

Compounds - 1Cs (WMD) -

ONOO NO: -0, ROS
Puerarin 212 £ 3.07 > 120.19 29737 + 0.38 > 19231
3'-Hydroxypuerarin 1.36 + 0.14 113+ 0.05 211.66 + 0.47 6.51 + 0.42
3'-Methoxypuerarin .94 + 0.31 6843 + 1.25 24735 + 0.38 > 179.37
L-Penicillamine “ 6.82 + 0.74
Carboxy-PTIO * 105 + 0.14
Allopurinol 24.08 + 0.10
Trolox * 6.59 + 0.22

ONOO : peroxynitrite, NO-: nitric oxide, -O, : super oxide, ROS: reactive oxygen species.
“~4 were used positive controls on ONOO™, NO-, -0, , and total ROS scavenging activities, respectively.

Values are mean * S.E.M. of triplicate experiments.
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6-4. n-BuOH ¥ E]A EZ¥ 3'-hydroxypuerarin@} 3'-methoxypuerarin®]
ONOO™©|| ¢J&t tyrosine nitration A &4

ONOO™ A7+ electron donation®} nitration & Aol 23+ F 7}A] W AHYE9]
Aok, Wk 4-BuOH  E3E E oA w2]¥  3-hydroxypuerarin®}  3'-
methoxypuerarin® ONOO™ &7 &AJo] oW wAYZFo| 93] vepd 317
g13sl7] 9138k tyrosine nitrationol] g &1#] & I}E Western blot S &3
H 718t (Fig. 12). Protein (BSA)¥} ONOO 2] HH-§-© 2 3pitrotyrosine®] 4§73
o, 6.25, 12.5, 25 uM 2] 3'-hydroxypuerarin®] 2]3} 3-nitrotyrosine®] 373 o]
FE kA A H AT} 3-Methoxypuerarin G A] 12.59F 25 pMol A F&= 9]E&% o
2 3opitrotyrosines ¢ AletE A o2 YERRTE wEbA] 3-hydroxypuerarind} 3'-
methoxypuerarin 57 ONOO 9| 2] 8k nitration & #|& &3 ONOO™ 4~A &4

& 7= Aoz lE i,
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ONOO (200 uM) — + + + +
3'-Hydroxypuerarin (1M) - - 625 125 25
ONOO (200 uM) - + + + +
3'-Methoxypuerarin (UM) - - 6.25 125 25

Fig. 12. Effects of 3'-hydroxypuerarin and 3'-methoxypuerarin on the nitration of BSA by
ONOO .
A mixture of compound and BSA was incubated at 25 °C for 10 min. After ONOO™ was incubated

at 25 °C for 10 min; this reactant was resolved by electrophoresis in 10% SDS-polyacrylamide gel.
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ASH-S-2 3o o] FAlstE tpdst WAAEZE o] wislE =
B2k 3 olt) (lontcheva et al., 2004). ASWHeS 543 o= Ys

=
i)
H

o
o,

J=xo L
() =]

is ey

o

ARG o Zdela A &Aool o)A Al A (macrophages), T3] 7-(granulocytes),
3 (lymphocytes), FA X 2o &S FWHST (Kumar ef al., 2005; Morson,
1980; Cline, 1970).

Macrophages™ @5 HHgol #ojate R4 HAMERZN TEA U ZE

Nathan, 1992; Turini and BuBois, 2002). Macrophages= LPS¢}

ASHEEH o] FAstEM (lontcheva et al,  2004), TA3slE

He I 22 HB YA HES, volEs Y T EH

T} (Abreu-and Afditi, 2004; Hanada and Yoshimura, 2002). We}A] & Lol =

e
N2
=

13wge] AAHE. BelgoHoE E S A4F 9F 2AE2

ojN

aRAoE A F Ude FESAA 2 AEEZA s gk A7)

L YE25E FdEHeE YL Aol
= 9% 2AE4o] H
Daidzein, genistein?} %°] Pueraria sp.©| X3 isoflavonoidst 7=

ol w ahalsl @A olebal BarEo] ¢l o} (Sheu er al., 2001; Jun et al.,

N

2005), Zoeoiy e Aesed dHs R A el o
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AAAQ A= o7 HojdA vk # AFddAM= A2y IdFT =

187 st mhg-2~ ti2 M EQ] RAW 264.7 AlEZAA LPSE =% NO
AT iINOS H Ccox-29 wd, TE]al +BHPZ X% ROS AAol ok
AA EA4S Hrisielon, dis ass ERlstr] ¢k DPPH, ONOO,
NO-, -O,, 13 il total ROS

=
skl

o

nitration & A &4
Scheme 1] YEH Z3 o] ZLe] MeOH FE=5 AE4
B8 8}o] p-hexane, CH,Cl, EtOAc, n-BuOH, 181 H,0 &5 At} ol&
% n-hexane¥} EtOAc 39| RAW 264.7 Al¥o|A LPSZ FX=%F NO A4l
3l ZHz; 5883} 0.13 pg/mle] ICs #S 7HAH =2 A4 A4S ¥Y (Fig
8). &Akst H7 7t M= EtOAcet #-BuOH -2l&-©] DPPH radicaloll o3l Z}z}
7.90%} 37.31, 2¥]3L-ONOO™© ™3l 40.329 54.69 pg/mle] ICs, #S 7FAH
2 BIE HF & 27 FAHS UERTE (Table 2). £ RH
EtOAc w8 &2 dd5H g &4 &F UEYW, nthexane T8 &2

F9<S, 2¥A n-BuOH w8 &2 st 245 7= A9 4=
M

_L4

O:
ﬂJO

OH #5E 2 7 HEBES] Fu=9l A 5% 159

¢

T Aol Afel=2 A e 4= 9lt}. Daidzein, genistein, 12| 3l puerarin¥}
isoflavonoids= ‘=73 2] EtOAc®} n-BuOH 38 &9 t}sf 3fEo] & 3oz
A=, o5 FAFTY Akt o ZiolskE A og 2 dEHA Q)

(Sheu et al., 2001; Jun et al;-2005). W al%E BEe} 7Fo] ZHih EtOAc 3 & ol A]
#2]¥ daidzein?} genistein> RAW 264.7 A|Xo|4 LPSE =¥ NO A4S
8.05¢} 8.08 uM2| ICs, S 7FAH feold oz A&t (Fig 9). 12}
Fig.9o YERNSI 0], n-BuOH & E A F2]E allatoin, daidzein 8-C-apiosyl-
(1—6)-glucoside, daidzin, ~12]3L genistin> NO Aol sl <Fgk A &S

BAY (ICs, = Z+ZF 153.96, 87.98, 100.03, L& 3L 109.34 pM). HHA, EtOAc
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w8 & A #EE  (+)-Puerarol B-2-O-glucopyranoside= 100 pMoA %=
e FOHoR gASA e ez Yedt (Fig 9). webd ®
AToNAM = A2 n-hexane FF = ek IS n-BuOH = th3h

giksl &S H71ekl Tl n-Hexane 2=l W3] column chromatography&

)
dw
a2
lo
fu
112

Al3}o]  lupenone, lupeol, puerarol, coumestrol, ~12]il glyceryl-1-
tetracosanoates 2]l Slth. ©] IgEE  FolAl, lupeone ©o}F YA
ddel el deld AA Fom, lupeol> FHT FAPS B o] glon}
(Margareth and Miranda, 2009; Mohammad, 2009), LPSZ A}=A]Z1 RAW 264.7
AeA FaT wAYUFA el AAE AvE BE gl webA
lupenone?} lupeol®] A|XU] FHAF a5 RAW 264.7 AlEo|A] LPSE FX=H
2 f=% ROS AAe dig

oA FAHow Bris. 3 AES FAT Ao Bk 9@, RAW

NO A4 ¥ iNOS # CO

>
l\)
i
E(
il
£
ki
&
i
=

264.7 Aol gk ZF AR-E0 AMEZAFS MIT assays &3 22153l Fig.
9o YEFH AAH, lupenoned} lupeol - Z+Zt 203 200 ' pMe] F ol A
AEZSAS YERA 8tk weEbs Az A xsAol dFe PIAA fe
AHgste] o] 59| BAS 2o A=A mIol| &gk Ao] ofet=
AP S E181 AT Lupenone® lupeol= NO 2373l di3ll Z+zF 10.813} 64.65
uMe] IG5 #& 7H =M AE SAS UehA ¥e F% dolA NOY
AAE % &2 A AstSl o, C-39] ketone group= 7}4| = lupenone©]

mlm

hydroxyl group< 7FAl+= lupeol Tl H =2 NO Al @& 7= Ao=
et wEbA]  lupane-type triterpene = 2494 ketone group?] =#17}F NO
WS AAste W o axdoldtn #5¢ 5 Uvk. ¥ lupenonet
lupeol®] NO A &Ado] ofwl A= o5 ANA &Rlstr] fste] iNOS &

COX-29] W& A5 Western blot WH o2 g215}th 7 A¥} lupenone

O

20 Mol A INOS$F COX-2 el B A &fsll ™, lupeol:> 507 100 pMeol A
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INOSO] &S 5% oEAX O At A vE COX-29] AL 100 pMol A =

W3l gLtk (Fig. 10). ©]E& §3l lupenones iNOSS} COX-29] & A=

{0

S3l, 283 lupeol INOSHUT}I= COX-29] HdES AFgo=Z4 NO9

B3E AlsH, ABRH o2 o5 INOS B COX-29F &2 {3z FFelA
Foe AleteE Aer FFY F Utk ol¢t o] AT S M=
Aoz glH lupenoned} lupeolo] H5 miZfAES] ®u] &L o JFS
H 2= ROS AAel= oW Faks wA=A Ft7] 9lete] RAW 264.7

M oA -BHPE =% ROS Aol ozt oA &8 Hrlsgdoh 1 A3,

ml

Fig. 119 YeRH Z 3} 2] lupenone (5~20 uM) ROS Aol dis] f<]2d
AA| SdS HolA] AAATE lupeol> 12248 uMe] ICs #H= 7AW F%
oJEARl AAE YERATE o] A= C-3 X hydroxyl groupeS 7HA =
lupeolo] Al EW ROS-AHE A= ol B Fazb Fxd= AR dH,
ksl €4S 7FA| = n-BuOH W& Eol t]3}o] column chromatographys HEE-
A A]EF O 2 A allatoin, 3'-hydroxypuerarin, daidzein 8-C-apiosyl-(1—6)-glucoside,
puerarin, genistin, 3'-methoxypuerarin, daidzin, 22|32l ononins 2]}t 9]
SItEE ToA oz @rtst meo]l &E A A &S 3thydroxypuerarind}t
3'-methoxypuerarin, 12|31l 0|5 T2 =40°] ¥+ puerarin® A3} S
HS3t7] $18te] ONOO', NO-, -0y, total ROS 2271 &7d& Hlal H7hegivh 1
A3} 3-hydroxypuerarin (ICs, =-1.36 uM)3} 3'-methoxypuerarin (ICso = 1.94 pM)<=
puerarin (ICso=21.2 uM) H T+ ONOO™ &A &4 & H o™ NO-9} total
ROS A4A &2d o4& 3-hydroxypuerarin (NO-, ICso = 1.13 pM; total ROS, ICs, =
6.51 uM)O] 3'-methoxypuerarin (NO-, ICs5y = 68.43 uM; total ROS, ICsy > 179.37 uM)
Hoh & 245 Helo 99 itrationS A4S AE# o] g
AESA vARA FQdE 9SS S} 3-nitrotyrosine> WA (BSA)I}
R

ONOO 9] whg-o <3 A% 7] o, ONOO = v/l ¥ tyrosine nitration®]
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i3t puerarin FEAES] A &S 3-nitrotyrosine FAHE ©]-8-3] Western
blot WHo= H7lsldth. 1 A3} 3-hydroxypuerarin®}  3'-methoxypuerarin
(6.25~25 pM)©| tyrosine nitrations §%= o|EH O R AAEt= A= eI

(Fig. 12). ™W&}A] 3-hydroxypuerarin®] C-3'9ll = hydroxyl group®| electron
donation?} tyrosine nitration®] Ao 2]5] ONOO | st ZF=H3t 4~A S
7}A &= HEH, 3-methoxypuerarin> C-3'9l 1+ methoxyl group®l 2|3l electron

donation< O] H AR} tyrosine nitrations JAFTFOEZHA ONOO & ALATTE

AE g & A A ZEl, puerarin 7F 9= 3-hydroxyl group9]
ZA417} ONOO", NO-, 1¥]il total ROSS] ZAM¥YE ofyzt ONOO o <jgt

THAEHE 2 A

A5 A3 AdsA 2Egeeh daE ASS ostal A mshy] 9%

]

N

AFo g ol8E 4 e VS AAEIT (Fig. 13).

ofr
oX,
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(NO-, ONOO, -0,)

!

ROS/RNS ]

Lupeol
Lupenone [ NF-B activation ]
Isoflavonoids \
<Proinflammatory™
~___ Cytokines _~
Lupeol —_—
Lupenone I l Lllpenong
Isoflavonoids Isoflavonoids
Isoflavonoids
Isoflavonoids P. lobata root

Oxidative Stress

Protein Nitration Inflammation

P. lobata root

Fig. 13. Plausible multifunctional actions of P. lobata roots in inflammatory pathways.
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Fojzl NO JAAlel &4 4% NO7L Lds = AXFE 9

g3l Agor 53], vpg-29 tAAETQA RAW 264.7 Aol LPSE A
st AF wiZiEAY HF AHEQ NO7F FUtekAl Hedl, ol F = INOS
AL v Eaol 7IdskE Ao NO A &4 A
Hh oo & AFteles A2 MeOH F5& % & 7
de 4 2=, 29 o245 EHd uYd stg=E ddT adE
ZAFeE7] 918kl RAW 264.7 Al A LPSE ¥ NO A9 ¥gE 37t
sttt 53] Ao wRE EHT o stg=E T ok FHS &l ot
A7} 18]Sk lupane-type triterpenes$] lupenoneZ} lupeol®] A|3EA12] NO A
A7} iNOS 2 CcOX29] &, Z12lal ROS Ao ow o] 5 Holi=Xo] %
s 71 #FSGAT. 1 A lupenone©] T W FE

S Hol7|= AR, lupenoned} lupeol E5F Z1Z; A|E AE FFFS w] ] A

o)
2
N
=
ol
=
Kl
i
%

7)
e % Welr LpsE f=EE NO AAES AASTh Z1¥]3L lupenonee]
°]gk INOS$t COX-2¢] sl A7} NOo| AA <dAlet FARSE das Uehd

2% NO A4 oA4l7} iNOSe coX-29] & AsfE A& AdS & 5
AATE WA lupeol > AIE 548 HolA e F& UldA iNOSY HES
A8t o1} coX-2¢] o= M3lst gl A o= Kol lupeold] 93 NO
A oAl INOSe| HE AE At AdS & F AT T ol

TS Aol ROSS| A AA7E woeh=A] dolr 7] 915to] RAW 264.7

rL

M EZo| A -BHPE =% ROSY AS #EsH A3 lupenone> HE A&
THAA e s WollA ol AAlE HolA FEANE, lupeol> ROS2
S AAsteE AoZ Yesth A8 o= o9 e A4 AIE RAW

264.7 M|ZEol A lupenone R lupeol®] T+l Zto] AEZe] AEde IS



=2 koA LpSel o fEE NO AAWYE ol ~BHPE FEH
ROSO AAE AT = As= AT o9k 2 Aol yehd= 71Ad
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