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Antioxidant Effects and Inhibitory Effect on NO Synthesis by
Extracts of Canavalia lineata
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Abstract - Scavenging effects of DPPH radical and hydroxy! radical, inhibition of linoleic acid oxidation, inhibition of NO
synthesis and iNOS expression were tested with extracts and chromatographic subfractions of Canavalia lineata obtained at
Jeju island. Chloroform extract and its subfractions gave moderate effects on scavenging DPPH radical and hydroxyl radical,
They also inhibited linoleic acid oxidation, and NO synthesis. Inhibition of NO synthesis resulted from the repression of iNOS
gene expression. Ethyl acetate extract and its subfractions showed excellent effects on scavenging DPPH radical and hydroxyl

radical, while they were cytotoxic.
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ol 100 units/ml penicillin-streptomycin, 10% fetal bovine
serum (FBS)°] 3H+¥ DMEM HIAE A3t 37°C, 5%
CO, F27]o)A wlFatom, At ik 3~4L0) 3hd
A A8 3+ v}, Lipopolysaccharide (LPS, E. coli serotype
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Free radical scavenging activity(%) = [A — (B — C)}[/Ax 100

AT AE7F EFE A &L control®] FF =], B
DPPHO} A& 8919 Efdo|n] Cx AL} A8 &
efolt.
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A qhg-gMo]| 2.8% trichloroacetic acid 1 m2 ¥ ¥F3-&
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847k incubation’ A Az AZ2F w29 02 miE
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Nitric oxide(NO) assay — RAW 264.7 AEZx] LPSe
oJafl B3P NOo| & Griess reagent® Z43k5ict> A
EFE 15%10° cellymE 28T F 24-well plated] 2L
18417 Hul % Bigltt. o] F HixlE A AT, AEFE
100 pg/mis} LPS 1 ug/miE A0 A2ske] 24771 vl

BTk A3 NO9| 2 Griess A|okS o8-8l A 3zuf

¥l Sl SASKE NO, 9| Fel= Z835ich. AaleF &
5 100 W} GriessAl 2F[1% (w/v) sulfanilamide, 0.1% (w/
v) N-(1-naphthyl) ethylenediamine, 2.5% (v/v) phosphoric
acid]100 WE &3t 96-well platesel]A] 108 &2 HH3-
AlZl F ELISA readerE ©]€-3t] 540 nmollA §3 =S
&£ 312, sodium nitrite (NaNO,)E standard® H] 3L
33Tt

Western blot analysis (Immunoblotting) — RAW 264.7
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A E (1x10° cellym))S DMEM Hj | & o] &3} 37°C,
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1 ml® lysis bufferS &7}, 30~ lysisAl ! F
12,000 rppmollA] 1587 A EEEl AT AE 52 A
AslAth. ©E 5=+ BSA (bovine serum albuminye X
Z38}3te] Bio-Rad Protein Assay KitS A3l 331
t}h. 20~30 g2l lysateE 8% SDS-PAGE (Poly Acrylamied
Gel Electrophoresis)= ¥4 £2]3} ©|E PVDG membrane
(BIO-RADY 200 mAZ 247} 5%t transferstSict. 1232
membrane ] blockinge 5% skim milk7} ¥ TTBS
(TBS +0.1% Tween 20) &4 oA overnight 4 A| 3 AT}
iNOSe] 2 <8 A Esl] 918+ FAZE anti-mouse INOS
(1:1000) (Santa-Cruz)& TTBS £ollx] 343l A2
A 2X)7F BE-A1Z] & TTBSE 33] Al 231 34
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(Amersham)Z 1:50002.2 3)43le] 4204 4087+ §F
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3} 127 98 5 X-ray Bl 74581t
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15.39 ug/mi)ollA T2 ascorbic acid (ICs:3.37 ug/mi),
BHA (IC4:10.36 ug/mhEt} 337t Bld a34& 2
Aot

Columng 53} #2]% 6742} CHCL, fractions®} 57H 2]
EtOAc fractions?|X1 = DPPH radical &7 &4& IC, &
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ml)9} F (IC,:14.04 pg/mly’t ¥4 tE2-0 2 221 BHA
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(IC5y:10.36 ug/mhe} H|S8k 315 Wt} EtOAc fraction
NME AR & il 48 B, 53] B (IC,,
2.53 pg/mh®t C (ICsy:3.74 pg/millAe tha2l ascorbic
acid (ICy:3.37 ug/mHET} =AU AR 848 &I +
AATHTable 1).
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© ALEES TBA TS o83l SA4sIA iz 13+
SEEE 245E 5483 243 ElOAc>BuOH>CHCL>
residue>HexaneZ £ 02 A~ A5 o] =93, EtOAcE
(56.46%y> Z7-2) BHA (48.35%)Hc} 73 2AE S B
%Ath. Hydroxyl 2t1Z AA50] 7 958 EtOAcEol1A
2 3 fractions® CHCLZ 1A 8] 8 fractionsol| A &=
hydroxyl 2H)Z 2A%-8 A FFE 50 ug/miellA] vl &
A 3FATh CHCLE A AL fractions 9= F (67.07%)
7F 71 7de a3 B3lom o= tiE?] BHA (57.37%)
Ho} 25 2 334Ye 391 & 4 ik 2 vgow

341

£ D (62.67%)} E (56.27%)°] HnA 743 E3E B
t}. BtOAc=oA H-8]3F 5719 fractionsS AE A 2|3 1}
W3] fractions®] hydroxyl 2] A750] tlzat?] BHAS}
v Al =& §3E BT} Fraction C (78.52%)y}F 7F8 =
& G2 BHY, B (7829%), D (74.63%), E (11.22%) <=
o2 7kek @448 R 4 USTH(Table M). WP hydroxyl
radical A7) o]t g4l S Hols =32 CHCLF
BEohe BtOAcolA B8 fractionol| 4] 73 3345 22
7 ATk
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sk E A AATIAY JAIBHE AEE S48 st
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A= Table P YERAICE. CHCLZNA #22]8F fractions
ZolAE F (52.40%)2F D (50.68%)] B43°] Ulz=2?) BHA
(51.26%)%} HZ&=8 43S B, BOACEIM & AvtE
o2 gio] vzaiA Ughor, thxe] vis 3 &
I Holr] ool dubAQl FoZ A ek APy
= 295 4 F A

Nitric oxide MK &N 3 - 4444 F shiol
o, A 45 fE2d 2% 9ES sl Aoz e
nitric oxide (NO) AA39l] 3l sy F 282 8948 &

Table I. The free radical scavenging effects of several subfractions of Canavalia lineata.

Fractions IC,, (ug/m) Szlf’f?g‘c‘;?s IC, (ug/mi) S(L)‘?fggfi‘s IC,, (ug/mi)
Ascorbic acid 3.37 A >100 A 31.17
BHA 10.36 B >100 B 2.53
MeOH 15.58 C >100 C 3.73
Hexane >100 D >100 D 11.14
CHCI, 15.39 E 16.60 E 11.48
EtOAc ' 1.75 F 14.04
BuOH 222
Residue 4553

Table II. The hydroxyl radical scavenging effects subfractions of Canavalia lineata.

fractions Scavenging Sub fractions Scavenging Sub fractions Scavenging

effect (%) of CHCI, effect (%) of EtOAc effect (%)

BHA 57.37 A 30.20 A 59.29

MeOH 21.50 B 33.16 B 78.29

Hexane 3.17 C 44,54 C 78.52

CHCI, 25.43 D 62.67 D 74.63

EtOAc 56.46 E 56.27 E 71.22

BuOH 44.45 F 67.07

Residue 21.86

The tested concentration was 50 pg/ml.
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Table III. The linoleic acid perxidation inhibition effects of
several subfractios of CHC, fraction and EtOAc fraction of
Canavalia lineata.

Sub fractions Inhibitory  Sub fractions Inhibitory
of CHCl, effect (%) of EtOAc effect (%)
A 25 A 33.14
B 0.42 B 24.48
C 0.88 C 29.46
D 50.68 D 17.58
E 33.14 E 17.10
F 52.40

The tested concentration was 10 pg/mi.

Table IV. The scavenging effects of several subfraction of

Canavalia lineata on the nitric oxide production in RAW
264.7 cell

Fractions Scavenging First subfractions Scavenging
effect (%) of CHCl, effect (%)
MeOH 38.07 fr. 1 49.30
Hexane 527 fr. 2 36.34
CHCl, 70.11 fr. 3 76.91
EtOAc 74.52% fr. 4 74.26
BuOH 34.02
Residue 4.86

The production of NO was assayed from culture supernatants
of RAW264.7 cells stimulated by LPS (1ug/ml) in the
presence of test sample (100 pg/mJ).
* : This fraction showed cytotoxicity.

ofr 7| fdte] RAW264.7 M EZo| LPS (1 pg/mhHE A
Z3le] NOE = od A7), dfhige] &0 E3ES
AT, A NO2| U2 Griess A o]-&-3le] A
¥ gt Fo EAlske NO, ¢ FH=E 43190, NO
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V).

71 NO A4 9A1&9] =& CHCLEH EtOAEIA &
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7} 6.81 UM NO2) o] Folms & IR 4 3
ATHTable V).

iINOS 8i0f| DjRl= Y&k — RAW 264.7 A|E< LPS (1
ug/mhE ARS-8le] iNOSS RS f=d §F SiUE £8
E FolA AEEAgo] gledr £ 8948 B CHCLF
2] 12} fractions®] iNOS protein leveldl] U)X AA] &3}
£ LPS (1 pg/m) 2 INF-y (50 UmhHE ARS38le] Tz
o i3t JAFEZ western blottingS T3l Lottt} 7}
Zrel BIES e A5 @HF £EAAE fr30] LPS
4 INFy @5 2]zl vlsf 7gt o4 2748 Jehlid
thFig. 2).

a4 =

BRUEE AR 40 482 5l 25 B
32 Josle FUY W ohje) Ashe} SHET A4

H

Table V. The scavenging effect of several subfractions of CHCI, fraction and EtOAc fraction of Canavalia lineata on the

production of nitric oxid (NO) in RAW264.7 cells.

subfractions NO production Scavenging sub fractions NO production Scavenging
of CHCY, uM) effect (%) of EtOAc uM) effect (%)
Midium 292
LPS (ug/ml) 59.19 o
A 64.72 64.72 A 33.93 42.67
B 87.06 87.06 B 6.81 88.49*
C 83.62 83.62 C 22.92 61.28*
D 11.45 11.45 D 21.73 63.29
E 61.57 61.57 E 20.71 65.01*
F 91.07 91.07

The production of NO was assayed from culture supernatants of RAW 264.7 cells stimulated by LPS (1 ug/m/) in the presence

of test sample (100 ug/ml).
* : This fraction showed cytotoxicity.
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| Hexane 3.54mg || CHCl; 3.12mg |[EtOAc 8.75mg || BuOH 11.68mg || residue 6.8mg |

| CHCl; (2.3199) |

Silica gel column
chromatography (CHCl3:MeOH=8:2)

.

A
: l '
|1, ISOmg‘ BB 340mg' lfr‘B. 325mg |
| |

Silica gel column chromatography
(CHCl3:MeOH:H20=8:3:0.4)

A 200me| [B 126mg] [C z:;mg | [D 9img | [E 161mg| |F 161mg]

[ EtOAc (1.0g) 1

Silica gel column chromatography
(CHCI3:MeOI:H,0=7.5:4:0.1)

. ! I '

| A 33mg | (B 440mg| | C 73mg | | D 37mg | [E 309mg|

Fig. 1. Isolation of Canavalia lineata.

Canavalia lineata (100 ug/mb)
LPS/IFN-y -  + + + + + +
CHCl; fr.1 {r.2 f(r.3 fr4

iNOS 130 kDa

B-Actin  |ws— wa—— o— — — ——— A———— 42 kDa

Fig. 2. The 1nh1b1t10n effect of several subfractions of CHCL, extract of Canavalia lineata on the level of iNOS in RAW264.7 cells.
RAW264.7 (1 x 10° cells/ml) were pre-incubated for 18 hr, and the cells were stimulated by LPS (1 pg/m/) with IFN-y (50 U/m/) in
the presence of Canavalia lineata (100 pg/ml) for 24 hr. iNOS protein was determined using immunoblotting method from the 24
hr cultures. i

S doFit). upepa] AL S o 2] S8 gAEAIE 2 AEH ol gd S HeAl
Akl AAAE EXA A= AASH] Ydte] <lAo] Faist stA g2E3hA 91 butylated hydroxytoluene (BHT)©] W
FakstAol thek A7t HAEL o] &5te] theksiAl A3 butylated hydroxyanisole (BHA)E ©]-8-5}%4t}. 181} o1&
FH3L vk AFeAE ST ofd A de] HlkslE AR A5 AF FAAN 28 4T 8 5482 BTk
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