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Abstract

This study was conducted to investigate the anticancer (in vitro) and antiallergy effects of rice bran extracts.
In an anticancer test using Hep3B cells and HeLa cells, water and 60% ethanol extracts of rice bran inhibited
the growth of Hep3B and Hel a cell lines and morphological changes were also observed. In Hep3B cell lines,
water extract of rice bran showed a higer antiproliferating effect than 60% ethanol extract. The growth-
inhibitory effect against HeLa cells were 30.9% for 1,000 ug/mlL., 88.8% for 3,000 ig/mL rice bran water extract.
The expressions of FceRI mRNA and c-kit in HMC~1 (human mast cell) were decreased by 60% ethanol
treatment but tryptase mRNA was not changed. The extracts of rice bran inhibited histamine release from
RPMC (rat peritoneal mast cell) activated by compound 48/80. Rice bran water extract showed inhibitory effect
of 87% at 0.01 ug/mlL concentration and 60% ethanol extract inhibited the release of histamine by 86% at

100 nug/mL concentration.
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B AR AFSE BAE 18 g sAtelA] TEure o
whv| 24] 24w o) AL Agslgich A B 225 4
o] 10uzke] &3 98°CollA] 4A17), o &2 &5 60%
NEHEE 60°Coll 4417} 23] Wb 223 F 5. 247
z8o] A1g-814 ).

SHMZFOl| ThEt MESM &3 S5 (cell line)

£ Aol AH4-g 7hH 272 Hep3B(KCLB 58064) %%
2773 5k £5¢] HeLa(KCLB 10002)+& A& 3t aLe}
A gl - AEZF-E A Hof wspo) hAEF vl
cke} A}8-3+ ¥ix}:= DMEMhigh glucose 135 g/pkg,
Gibco, USA) ¥ RPMI 1640 1 L% sodium bicarbonate
(Sigma, USA) 37 g& #A7}8te] pH 72~748 2& % pore
size7} 0.2 nm<) filter(Corning, NY, USA)E o} -4-3le] Al
A7) & 10X antibicotic-antimycotic(Gibco, USA)»E 1%,
FBS(fetal bovine serum, Promega, USA)E 10% HEeE A
7}ste] Abg-slgdnt. ZbbAIES Hep3B9F Hela cell
5x10° cellsE cell culture plate(NUNC, 35 mm)ell %53}
37°C, 5% CO: incubator(3154 S/N 32504-1811, Forma
Scientific Inc., USA)dl| 4] 24417k viekgt 3 A 55 FEd
2 A7lsle] 244171 sk Aot wlokdt A 2 ek

© 2(NICON TMS, Japan) 1008]-&2 33319 1, 0.4%
trypan blue assay2 g-4g ¥ Alx Z4] JA8(%)S ALt
shod et

BTG ZF2| 2y A EZDt

A E wjF 2 RT-PCR: A¥ ol 443 HMC-1(human
mast cell)& 37°C, 5% CO: incubatorel| 4] Iscove’s modified
Dulbecco’s mediumell 30% horse serumE A 7}3te] njjoF
stodch & o] 231% 33 FFHTRE A S AE3te] 022 um
membrane filterE AF2-8hed dF3slgdch HMC-14 AR 9}
A 6A17F wjoFRt o}, A EE mo} dAlRe]sle] Ao
+ AA33, RNA zol& °|&3l4 RNAS —ri?f}?a‘:}
Total RNA 1 ng2 75°CellA] 5%7F WA A 71 § dANTP(1
mM), oligo{dT) 15(0.5 uL), AMV reverse transcnptase(ZO
U), RNase inhibitor(0.5 U), RT buffer, MgClz(5 mM)<}
DEPCE A=d $F+2 #HF F97} 20 L7t HESF 8}
o}, 4P°Col A 30%7F WA A cDNAE HAlshed 15
Asut-go A&t Al @'@Jﬂ‘ﬂ—“ A% cDNA
2 ULE 3] 2 2 FeeRla, tryptase, c-kit$t GAPDH®] sense
primer®} antisense primer(15 pmol), Taq polymerase(0.5
U), polymerase buffer® DEPCE 2 2|¥l 2H545 & 8
7} 20 uLE =2 3}o] predenaturation, 95°C 5%; denatu-
ration, 95°C 1%; annealing, 55°C 1%, elongation, 72°C 1%
% 35 cycledF ©}-2, postelongationg 72°CollA4] 5&-3}+= &

col g - gL e

Aoz stgnt AT AN-8-9 products 20 nl4
296 agarose geldl] loading3}ed 100 Vol 4] 4083t A7) <d%
3}¢] ethidium bromide® 9A3fe] UV(Gel Doc XR,
BIO-RAD, USA) 3lellA 3l sich
7} primer?] 4714192 oot Zrh
FceRL: sense CTT AGG ATG TGG GTT CAG AAG T
antisense GAC AGT GGA GAA TAC AAA TGT
CA
Tryptase: sense GGA GCT GGA GGA GCC CGT GA
antisense ACC TGG GTA AGG AAG CAG
TGG TG
ckit: sense CGT TGA CTA TCA GTT CAG CGA G
antisense CTA GGA ATG TGT AAG TGC CTC C
GAPDH: sense GAT GAC ATC AAG AAG GTG GTG
antisense GCT GTA GCC AAA TTC GTT GTC
“ﬂir‘“‘ g A HMC-1& Al 59t §A wifsh
S washing €42 2 A|AHZ F tryphan blue A] 2k o]
&3}04 Yt Ao 2 A EFE SA sk HA 15
oAl d AL ) ¢8| AE 1x1070F anti-Fcy RII/M-
specific mAb(2.4G2)Z 3087} blocking®r ©h+ FITC-con—
jugated c—kit(CD117), PE-conjugated FceRIaZ 3087k 4
gharollA] A3l ¥ washing &40 2 A Hste] FAE &
4] 7](COULTER, Epics XL)& #4]3}ir}.

Histamine &%
/354 o AHg-3 3 (SD)= ‘Hﬂﬁzﬁi Aol A AF
H 4R sl 9Ayg 2A(R-E 2212°C, g%

iS‘V "ot 1247} light/dark cycle)‘ﬂ]/ﬂ 23 AlgE F
3] FFatal 7hegt AEHAE U] 4R E ALS3slg el
H ether® =3 /‘]71 3| Z ohg B7)el PBSE El

1#7F AR 3= B0 o) A28 A3} A
A EE A Fe]sto] A28 A AT T PBSE washing
3 o}S tyrode bufferol] 3Ersle] A x4,E ZH3tgich
1x10709] A EE 37°ClA 1087} incubation3tT A &%
A7 3 37°CellA] 2047} incubationd}ttt. Compound
48/80% 1x10° cells/mL2] A Eell H7}ate] 37°CollA] 204
7} incubationd} L £°Co A 108-7F k-2 24 A7 F A4
Eezte] A3AE FAsAh

A ZW histamine®] &% =32 Shore 5(12)9] #hy 4]
ul2} Ajalsteivt, 343 AFE 500 ulol] 0.5 N HCIO4 2
mlLE ¥ 33 F 12,000 rpmell A 2087 KA =) 5)1e]
b, 4223k 434 2 mLell 6 N NaOH 0.2 mL, butha-
nol-chloroform(3:2) 3.3 mL¢} NaCl-& ¥ 32 3,000 rpmel] A
1027F (Al E-elslgdc) A4 F=]gh A& n—heptane 3
mLe} 0.1 N HCI 12 mLE 5 &3 5 100°Cell 4] 104
#al g 3,000 rpmell A 5% DAl E2]sle] ol &8 3452
H2 Aoz ¢354 0.1 N HCl 1 mL9 1 N NaOH
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0.3 mL, 02% OPT 0.2 mLE& 93 YsltiolA 4687} Hl-&
A7l % 05 N HS04 028 mL3 ol ukg-& 447 5
& 33 & 23] 7| (spectrofluorophotometer, Shimadzu, Japan)
Z excitation 350 nm, emission 440 nmel| 4] 4193 cuvette S
AL-g-3tel SA3kel

EAEA 24

EEAYANE I FHXNE Y, 4 2F
7ol EAA f-9)Al2 SPSS Z 2188 o]-8-31o] p<0.05,
p<0.01 54 Duncan’s multiple-range test ¥ Student’s
t-testell <3 AA skt
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Fig. 1. Morphological changes of the Hep3B cells treated with water extract of rice bran.
A: Control, B: 100 ng/mL water extract, C: 500 ng/mL water extract, D: 1,000 ug/mL water extract, E: 3,000 ng/mL water extract.

LI~ IO O ST |

Fig. 2. Morphological changes of the Hep3B cells treated with 60% ethanol extract of rice bran.
A: Control, B: 100 ug/mL ethanol extract, C: 500 ug/mL ethanol extract, D: 1,000 ng/mL ethanol extract, E: 3,000 ng/mL ethanol extract.
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Fig. 3. Growth inhibition of Hep3B cells by water extract
of rice bran.

Values with different superscripts indicate significant difference
from each other (p<0.05).

A2 U=rt 7Fastgd e} 3,000 ng/mLdlA]E o4
A}A el Hep3B Al £+ A9 B 471 9lsich
2 FZE| 93 Hep3B A 54 A& 24 &
E(Fig. 3) 1,000 ng/mL<} 3,000 ug/mL A 2] el 4] 2zt
76.1%9F 95.0%2] < A&-& Vbl o A7 609 ol vt
E‘%(Flg. 4) 1,000 pg/mLell A& 20.8%, 3,000 ug/mL
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Fig. 4. Growth inhibition of Hep3B cells by 60% ethanol
extract of rice bran.

Values with different superscripts indicate significant difference
from each other (p<0.05).
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Fig. 5. Morphological changes of the Hel.a cells treated with water extract of rice bran.

A Control, B! 100 ng/mL water extract, C: 500 ng/mlL water e

xtract, D: 1,000 ug/mL water extract, E: 3,000 ug/mL water extract.
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Fig. 6. Morphological changes of the HelLa cells treated with 60% ethanol extract of rice bran.
A: Control, B: 100 pg/mL ethanol extract, C: 500 ug/mL ethanol extract, D: 1,000 ug/ml ethanol extract, E: 3,000 ug/mL ethanol extract.
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Fig. 7. Growth inhibition of Hela cells by water extract of
rice bran.

Values with different superscripts indicate significant difference
from each other (p<0.05).

2% (Fig. 7) 100 ng/mLelA 1.3%, 500 ug/mLel 4] 3.3%,
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F%%°] HeLa AlZel s vl 2 AE F4 A&

< el

H|9kMZF (HMC-1)0llAM FeeRI, tryptase, c-kit mRNA
grgieto]| o[x[= =3}

B REA E e 229 FA dH| 2] Hkg-ol fof3l= T8

80
d
70
e 60 |
8
S 50 b
c
o
5 40
<
'é 30 -
2 20|
©]
10
a
0 1
Control 100 1,000 3,000

Ethano! extract concentration {ug/mL)

Fig. 8. Growth inhibition of HelLa cells by 60% ethanol
extract of rice bran.

Values with different superscripts indicate significant difference
from each other (p<0.05).
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Fig. 9. Effect of rice bran extracts on the expression of FceRI,

tryptase, c-kit in HMC-1 cells, as evaluated by semi-
quantitative RT-PCR.
lane 1: rice bran water extract, lane 2' rice bran ethanol extract.

Table 1. Intensity of RT-PCR using primers (FceRl, tryptase,
c-kit)

Control Rice bran Rice bran
© water extract EtOH extract
FceRI 40 9.6 3.7
Tryptase 3312 3389 3538
c-kit 5613 6988 6793
GADPH 3393 3705 3658
FceRIVGADPH
0.014
0.012

0.010

0.008

INT*mm?

0.006
0.004

0.002

0.000

Control RB-H.0 RB-EtOH

Fig. 10. Effect of rice bran extracts on FceRI expression.
RB-H20: rice bran water extract, RB-EtOH: rice bran ethanol
extract.
Tryptase/GADPH
1.20

1.00 |

0.80

0.60

INT*mm?

040

0.20

0.00 ! 1

Control RB-H,O RB-EtOH

Fig. 11. Effect of rice bran extracts on tryptase expression.
RB-H:0: rice bran water extract, RB-EtOH: rice bran ethanol
extract.
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(5.244£1.700 ng/mL)ell ®]3] sj2Elwl v R
compound 48/80(5 ng/mL)& A2l elelS ul ¥)Aekal 2w
2(113.748 +5.237 ng/mL)o] 9 &}A Zr)stg o, A~
TR A3Hs Atele FE2E THY 5
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c-kit/GADPH

25

20 r

15

10

INT*mm?

0.0
Control RB-H,O RB-EtOH

Fig. 12. Effect of rice bran extracts on c-kit expression.

RB-H;0: rice bran water extract, RB-EtOH: rice bran ethanol

extract.

Table 2. Effect of various samples on the histamine release
of rat peritonealmast cells

Histamine Inhibition
Samples (ug/mlL) release (ng/mL) rate (%)
Control 5.244%1.700
Compound 43/80 5 113.748+5.237
0.01 18520£1.552™ 87.764
Water 0.1 42.845+20.722™ 65.345
extract of 1 81.667+1.151" 29.566
rice bran 10 80.895+1.171" 30.278
100 63.106 +0.577" 39.687
0.01 70.685+5.018" 39.687
EtOH 0.1 59.253+0.325" 50.223
extract of 1 67.398+0.729" 42717
rice bran 10 25.004+10.399™ 81.788
100 20.320+3.493™ 86.105

"p<0.01, with respect to control by Student's t test.
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