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Antioxidant Effects of Tocotrienol in Rice Bran
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ABSTRACT : The pharmaceutical function of tocotrienol
in rice bran was evaluated. Distinctive antioxidative effects
by 1,1-diphenyl-2-picrylthydrazyl(DPPH) could be observed.
Also, Superoxide Dismutase(SOD) and Glutathione Per-
oxidase(GPX) activities of the cultured cells such as
human firbroblast and hepatocyte, were increased up to 2
fold by the treatment of tocotrienol. The effects on GPX
activity were more evident than SOD activity, and the
stimulation was up to 2 fold. The changes of gene expres-
sion patterns were examined by applying the cell extracts
of fibroblast treated with the increasing concentrations of
tocotrienol on two-dimensional gel electrophoresis(2-D gel
electrophoresis). As the concentrations increasing, many
proteins began to appear with the increasing amounts,
while several proteins diminished or disappeared. From
these results, tocotrienol was clearly shown to have abili-
ties on protecting any oxidizing damages and stimulating
anti-oxidizing activities of the organisms.

Keywords : tocotrienol, antioxidant effect, SOD, GPX, 2-D
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o] giEo] gt E3] BlER EQI tocopherolst tocotrienol
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Haag, 1991; Kamel & Appelqvist, 1996; Sugano & Tsuji,
1997; Park et al, 2003). Tocotrienol tocopherol®} 722
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1999; Serbinova & Packer, 1994; Tomeo ef al., 1995). L
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Hlo} 5 AF At FFEY e Aoz BEiEo|
Edl(Babu er al, 1992; Kamat & Sarma, 1997; Yu &
Menchaca, 1999), FWHolXE Park 5(2004)0] E 74 &
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Tocotrienol &

B AT FL A3 AEe GYIEENERE hexanel
2 $29 oude oitd AT} pilot FRAH FHAZ F
AHEEIATEH A hexane $Z crude oil 1.5kgs EtOH 18
L, ascorbic acid 200 g, KOH (44%) 900 mLZ J7H3t &,
H)3e3} ¥he-2- 80°ColM 1887 AAlETh Wk v EL
hexane 18LE 23] £33}, thA] 13] & 4|25 & hexane
< EEsIe] AASAT oI hexane YL -20°C
ol 244 7F AL A2 $ dAEDEI AAe A, T
AW 5531 hexane AASATE ©lF EiOHES H7behal
Axp AL A2 2 4R F EOHE bES, AAst
o AFANEE AT

Cell culture
217+ skin fibroblast(Dempsy)@} hepatocarcinoma(SNU-182)
£ 27 10%9) bovine fetal serum, 1 mM glutamine, 100
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unit/mL penicillin, 100 ug/mL streptomycin®] ¥ RMPI
1640 HiFA A 5% CO2E FAIsH 37°ColM @d=
(monolayer)> 2 WS}, vlgsh= F<F confluencyS 2t
7] 943t} AF 10em culture plate B 5 x 10%~1 x 10° A Z
TE A w 46A7F wigFAd S wBsgh 53
fibroblaste MlFEZF A2 F A Axe HEE 97 98
o 5x10°9 TEE @R ge A AFS saEnh
SubcultureE #15te] F23] AR M E wiofdS AA s
0.25% trypsin, 0.02% EDTA £¢8-& 37°ColA 3~5% A=
Aste] A2E FFAIZ F ujga e Wol AR E o)
o AZE HFAANFAY JAE AEE oA wjdels 2
WL culture disholl E3I3Th o]F oF 5x10° A
culture platecl] tocotrienol®] FT=E 37 |H A@sted YA
AIZE wiFetal o] kA WS 581 tocotrienold] EAJw}
71%& EA8IT

gHiist BMEY

Tocotrienol®] 3H4ts} & 34= DPPH(I,1-diphenyl-2-picryl-
hydrazyl)E 7122 ©]83% radical scavenging 848 =43
o ZH AT Methanol2 -89 tocotrienole e &
T2 FM3LL 1.5 10°Me] DPPHY} $ ¥1&8 48 ke
BESR oF 327 ZJshA ERAACE EFAL 25°CHIM 20
7 WREAIZIAL 520 nme] BN FEAE 2455,
Radical scavenging 842 §34X9] 742 Yeh)ad),
olgje] FHORE FAIFAT

Radical scavenging activity (%)
= {(ODcontrol - ODsample)/ODcontrol} x 100

gitst SAEM =3

wlkE M2d] 7] F5=9 tocotrienolS ATJEaL 6027F
AL & wypsinA B E FEle AEE S
phosphate-buffered saline(PBS)Z o] % % lysis buffer
(20 mM Tris, pH 8.0, 0.5 mM EDTA, 02 M sucrose)s
ol A sonication®Z HFs}ATE 2 ©]F 15000 rpmolA
3087 dAlEelst] vid FE2ES Ay e A- §
284S SAsch

7}. Superoxide dismutase(SOD) assay

SOD &4< nitroblue tetrazolium(NBT) WS o]&3}
STh NBTE tka E4) A F2402 9150] 560 nme]
A FHE Hu SoDE o] W AT Fh we
buffer(50 mM sodium phosphate(pH 7.8), 3 mM xanthine,
0.75mM NBT, 3 mM EDTA)l 50 uLe] AlZ522S A7}
3F3L 0.1 mg/mLe] xanthine oxidaseZ 7|8 Lol
3087F WESAIATE 2o 2 6mM CuCls 2ol Whe-S

i)

5

AN F A8l FFAE 560 nme] Il F

1}, Glutathione peroxidase(GPX) assay

&4 92 buffer(100 mM phosphate, pH 7.0, 1 mM EDTA,
10mM glutathione, 1 mM NaNj;, 1 unit glutathione reductase,
1.5 mM NADPH) 0.1 mLe] MX FE2EE YL 37°ColA
1087 wgAZTh B8 F 1 mM H202& #7hshod
340 nmell X F3=E ¢)32 NADPH oxidationd =731t}

Two dimensional gel electrophoresis (2-D M7IHS)

Tocotrienol @]l olgh o] whild W& FFs AL
371 93t 2-D A7IgEg AAEATh AF 10 mme
culture dishol] €17} fibroblast cell- BlFslHA oJ2] F=9
tocotrienolg A 2)3ted A A7k Wi, trypsin MHE F
dld XS 35}, dAEeE JHE AXEE PBSE A
o}F3 250 uL9] Rehydration buffer8 M urea, 0.5%
CHAPS, 10mM DTT, 0.2% bio-lyte pH 3-10, 0.001%
bromophenol blue)oll A sonication® 2 MEE I3l
AaEgsle] &AL A o)7L 11 em?) IPG strip
o]-&3te] 8000V Ao® 547kE¢t PROTEAN IEF
Cell(Bio-Rad)oll 4] isoelectric focusing® 4AA1g ¥, second
dimension(SDS-PAGE)E 93} isoelectric focusinggt strip
< equilibration buffer(6 M urea, 2% SDS, 0.375 M Tris,
pH 8.8, 20% glycerol, 130 mM iodoacetamide)ZE 1587+
HRSAF1 A 12.5% SDS-polyacrylamide gel ‘471958 A
stk A719 8 et gele K} wEke] whild NS 7
25171 48K silver staining® & S8} T}

Tocotrienole] &5l E4

DPPHE ©]4-¢ tocotrienol®] 4k BAe Fig. 13 7).
n| 7o e R AAE tocotrienokd methanol® &5
methanol® 343} DPPHe} 71¥slAl &§5la, DPPHY
A58 A8 Shimazu spectrophotometer® 520 nm S35
2431t o] wj DPPHe] Atsldde- F7Fd DPPHe| ¥ &
of we} ojEH R Thdion, W FRAME Y- =
& A S TR E Ao vt webA tocotrienol
akelEo] =58 ¥ & AUk

Superoxide dismutase (SOD) assay

SOD 4L A7} tocotrienole] ol el&EH o7 =718}
Ak =2 =T 9] tocotrienol®] A7 wYE = A E o)A}
29l W3l FAANTIRE & AFdxe Fuy "3t 7y
ujugt Frolre] JEFE ZAINITE Tocotrienots: *23}
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Fig. 1. Radical scavenging activity of final products containing
tocotrienol.

#He w SOD2 EAJL fibroblaste} hepatocyte KFolA 10
~25% 71 S7¥ehe AC0E UEOUKFig. 2A) 1 &3
AX] e Aoz AIFRHUT

Glutathione peroxidase(GPX) assay

SOD &4 EAF {3 WHE=E tocotrienold] 2] g
GPX <] imﬂiﬁ}—e— Z743% HAI(Fig 2B) fibroblaste}
hepatocyte 55 GPX9) &4J¢) tocotrienololl J3led Z71319]
om, E3] hepatocyte®] 7% Hu] 2|7k BAo] 271514
t}. Tocotrienok2 *215}A] &2 fibroblaste] GPX 412 12
£1.6 U/mg °]02H tocotrienols AH&sl9S e 17421
UmgS 2 ZF7Fst el B3 tocotrienol S A8 8hA] ¢k
hepatocyter™= 9.042.0 U/mgo|R o} A 2elue e 22+
28 Umgl 2 ZF718t9tt. wald 2 Ao osid
tocotrienok AAME L QA E2] el BAL Z7AY|H

olydt &AL SOD Htls GPXY 4o d3e o =4
= Aoz AGEAT

Two-dimensional gel electrophoresis(2-D 7 |9E) 24

Tocotrienok> AMXul o8] 7 Fde] Wels F2din)
= Hu7t oers B AFdae %= fibroblastdl
tocotrienols- 223k ¥REA)7 —,—, /H]E %%% =3l
2.-D A7|9%ES /\])\]6‘1-_&}]\1 I

o=
HAk(Fig. 3).
AE FZ2ES pH 3~102=F isoelectric focusingS 3}
12.5%%] SDS-PAGE(polyacrylamide electrophores1 2 3%
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o] FrlEE AL B 4 AT 2 B AR B
@' sl F5 dde] ¥slE RHolw WidES /,\jbgz%}o:]
F=3T, N—termlanl sequencing®|t} MALDI-TOF
sl o]&& fFHslelol ¥ Ao ykE
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Fig. 2.SOD (A) and GPX (B) activity as affected by final
products containing tocotrienol.

2-D patterns of fibroblasts

Fig. 3. Protein expression of fibroblast treated by final products.
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7o s 5 AAE tocotrienot DPPHE 712 = Fl3t
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