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Inhibitory Activity of Pigmented Rice Bran Extract to the Allergic
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The effects of the extracts from the bran part of pigmented rices on inflammation was evaluated
by determining their inhibitory action on the histamine and B-hexosaminidase release, together
with inflammatory cytokine productions (IL-1B, TNF-o. and IL-6). Examination of the inhibitory
effects on the histamine and P-hexosaminidase release from a basophilic cell line RBL-2H3 cells
and rat peritoneal mast cells (RPMC) showed that the pigmented rice extract inhibited these
inflammation-mediating substances (10.19% and 110.03% inhibition in histamine and B-hex-
osaminidase release, respectively), while normal brown rice extract rather increased their release.
For RPMC, the pigmented rice extract was found to have 8 or 3-fold stronger inhibitory activity
than normal brown rice toward histamine or B-hexosaminidase release, respectively. Expression of
IL-1B, TNF-o. and IL-6 was measured as the representative inflammatory cytokine species showed
that the pigmented rice extract had a higher inhibitory activity than the normal rice counterpart.
ELISA analysis for determining cytokine release demonstrated a more effective blockading ability
of the pigmented rice to the release of IL-B, TNF-¢. and IL-6 compared to normal rice. These
results showed us the superiority of the pigmented rice bran extract not only in suppressing the
release of inflammation-mediating substances such as histamine and B-hexosaminidase, but also in
repression of the inflammatory cytokine expression.
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phenolic compounds”} VIR 2300 HZ cytokine®] AJA44S
AAIBEIL 1Y Alzke] polyphenol'= histamine®] 8|S 1|8
ol BirEo] otV AFe] dawE AYBAEA ok A
T A gs daEo] A oot felulll F2
S8 aM|EE Ae] A, AZ) F2 EAsHE a-tocopherol,
y-oryzanol, phytic acid 5 A7) s4d) #EE 31zl
thated @203t B9 F4lom A7t FAEUT? 2 A
TS A FEEA st B4 B SYNLT ek &
7182, BHolYA, DNAHQ) Akl 4ol igt AR,
2]5L E9F promotionell ek A SR e Fame] A7t
717do] Adnt HWrg AEu Awty o 95Elhe ARo)
AR 0 Edt A 2250 HN A=} vkds
H, 718AE el fgsithie Bl 248K B ol
Me AP A FEE] 7XE dEukgel gig AR ERS
AAH ez Hrkslr) st BHom 9T MEFS rat mast
cellg AAMEZ AME3}o] histamine 2 B-hexosaminidase®]
9353 9% cytokine?! TNF-o, IL-1 2 IL-69] WEE
ARZ FAE] A FEEO] YA FFuree] Aol nxj=

)

Alek, AWtmel 3 ZuQl fAV] FFOF Elwee EA}
£ A2Uiste w8 A HEuokt}. Histamine, lonophore
A23187, IgE, DNP-BSA, p-nitrophenyl-B-acetyl-glucosamide,
sodium citrate trihydrorate, sodium bicabonate, Histopaque
1119 5 Aol AM8E A|9FS-2 Sigma Chemicals(St. Louis,
MO, USAPIIM 7Yt THFAE5F2 RBL2H3 AlZE
Health Source Research Resource Bank(Osaka, Japan)ollX -
daich Al Zj o] AMEE Dulbecco-modified Minimum
Essential Medium(D-MEM)3#} RPMI 1640 mediume Life
Technologies(Grand Island, NY, USA)9ll~ <8}, fetal
bovine serum(FBS)# penicillin % streptomycine HycloneA}
(Logan, Utah, USA)] A% AT Ao A8l rate
758 €] Sprague Dawley(SD) rat® AEFZ(Osan, Kyunggido,
KoreaplX] 79181913, Agel] A7) A7kA) Aews 22
T2°C2 FASA, FES B3 AFRE ASSI%TE RTPCR
oAl AR&-SF A5 Takara Shuzo(Tokyo, Japan)o)A T-1Kd
3L, cytokine ‘8 #& 918t ELISA kity= Biosource(Camarillo,
California, USA)®] A|&-& AM-3I9iT)

MBS Az =45 AA@vE ) dut|el fa8E] 100
g3 27t 16g 9 143 g0 A )l 2zt 1003 70% o)
g ¥ HARoA SR AgEaN GPNES 25619
Th. Whatman paper no. 22 FZE9] A2 A AS gL,
rotary evaporatorg ARE-Ele] 7 FEE9 S AAS 17
=2 20°Ce] BashHA Aol AMg-ElAr.

Rat peritoneal mast cell®] #2]. Rat peritoneal mast cell
Lwt B3 dhdS of7k wHEgsle] theat 7o) s}
o 757%2] SD rat chloroformS: )-8t 33 & rat

o] EHUEE 7152 87l H, Tyroid B buffer(137

1o 2 rlo

mM NaCl, 53mM glucose, 12mM NaHCO,, 2.7mM KCI,
03mM NaH,PO,, 0.1% gelatin, pH 74) 20m/E FAIS
ARt Hdoll Wi, Ft8] AlAE vy FAPIE o83t
AEE 3]eaiainh S4gt AE FRoe A20M 150Xg 2
1087 AR Fasle, AEIHETS L) Tyroid B
buffer | mpll AAEESE HEZ2-H 1 mie 2mie] Histopaque
1119 Z9lol] &%, A4 400X g2 1557+ 4l st
o buffers} Histopaque 1119 3 Alo]ol] AEE AFEZHS 34
3t} 348 AEZ Tyroid A buffer(10mM HEPES, 130
mM NaCl, 5mM KCl, 1.4mM CaCl, TmM MgCl, 5.6
mM glucose, 0.1% BSA)Z A& $ &, RPMI 1640 B
1 mpll Heste] Ao ARG

Histamine®] &7. Rat® basophilic cell line?] RBL-2H3
M EF9} raollA] FZ - E2I3t peritoneal mast celte X|AIH|FE
2 ARS8 RBL-2H3 AIXEFE= 10% FBS, 100 unit/m/)
penicillin & streptomycinE- 2§ s= D-MEMu]A|} 37°C2]
5% COS ¥¥ehe Zsldte 7127004 ekl Ax
TE IX10° cellym/Z 22g =, 1 ugmi] [gEE 2087 &
b w3 AR wfdEtRTh WE T, FAT AE
Tyroid buffer(137mM NaCl, 2.7mM KCl, 1.8mM CaCl,
1.ImM MgCl, 119mM NaHCO, 04mM NalLPO, 5.6
mM glucose, pH 7.2)F MEUEE 1X10° cellsym/Z 2E3%
Foll 24 well platecll 30T 7o B2 41 A&
g #7isted, 37°C wWigrloiA 1587 B8 o, 20 ug/m!
©| DNP-BSAS H7FslaL 2037F wid7]ellA AR} 2]tk
Rat peritoneal mast cell= METE 1X10° cellym/Z Z& 3%
F, 24 well plateel] #5381th. 2283 §40] AlEE T
2 FH7kske, 37°C wlgrlelA 15%7F w13t Tonophore
A231872 FHFFZIF 10 uMo] EEE HrIska 2087 A
ujeFslAt. vk & RBL-2H3 A|E=9} Rat peritoneal mast
celts 4°CollA] 108274e] WAJsle] whg-g SAAT|L F5oe
351}, Histamine®] &2 Shore?} 2.3.3H? fluorometer
£ o835 S oAt Bt 7hds] Anehd,
349k 4E 1mell 02miel 1N NaOH, 0.1 m/2] 1% OPT
(o-phthalaldehyde)yE H7lslaL A&olx sE7F WX|8l8it). o
71°) IN HCIE 02m/ #7bste] W8-S FAA o,
fluorometer(RF-550, Shimazu, Japan)E AF&3te] 360 nme]
excitation 345} 450 nme] emission TS ARESle] 2431990}

B-hexosaminidase®] &7, RBL-2H3 A ¥5¥= 10% FBS,
100 unit/m/%} penicillin & streptomycing Z35H= D-MEM
HjA1e} 37°C 5% CO,S XEFdhe TSFE 37|20 i
ATk MEFE 1X10° cellymlZ 2838 3 1 pgm/ 1gE
S 200ZFERE HiAlel war ARk wiFRATh Wi -, A
A2 Tyroid buffer(137mM NaCl, 27mM KCl, 1.8mM
CaCl,, 1.1mM MgClL, 11.9mM NaHCO,, 04mM NaH,PO,,
5.6mM glucose, pH 72)& MEZDEE 1X10° cel/mEz 24
gk Foll 24 well plateo] ¥3150T} o719 Ham] AEE 3
7Fsted, 37°C w71l 1587 WHRAIZD T, 20 pg/mie)
DNP-BSAE 718kl 2027 wid71olA Ajab Wx|skrt. Rat

peritoneal mast celle AETE 1X10° cellym/Z 3 5,
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24 well plate] #5310} 37°C wld71olA 15870 f-2in)
AEE M2Jg thE, lonophore A231872- ZF5%7F 10 uMo)
=5 7Rkl 207 MgSoATh Wi - 4ol 1087
AZE LAl §H8-& FAATISL YA el B3 1
mM p-nitrophenyl-B-acetyl-glucosamideE 2 37°C W47]9
A IAZRERE RESAIHTE. WS- & 28 EF9] sodium bicabonate
PH 102)9] H7t2 wke-S EAA 7|3 UM, ELISA reader
(Model-550, Bio-Rad, USA)E- ©]-881] 407 nm el 3%
55 &931%om, B-hexosaminidase #H| A E(release index)=

Ut 3ol AlLteladrt.

B-hexosaminidase release index =
O.D. at 470 nm of sample

O.D. at 470 nm of positive control

100

M XEEA. Mitochondrial dehydrogenase activityS e =
MTT colorimetric reduction assays <~3J5le] A E2o] A3
9] Ao vHE 23S Mosmanno] E 3 WbHo| wlel &
GBIoArh” AAMESQ] RBL-2H3 A22F9F RPMCSE 96 well
plateo] welld 1X10° cells WEZ 59 &, AEE A28
37°Ce] 5% COE E5HE ¥slre 371004 3087 migstal
ok ek % ,*W—H AAS, 0.5 mg/mi} MTTAI2RS: 100
uP wellel] 525 U2, vijekr)o] WkxElTh 3417 vk &
Zkd MTTA SRS A ASKL DMSOE 100 W B3] 24
S 83| £dA171 Y2, ELISA reader(Model-550, Bio-
Rad, USA)E AHg3sbe] 570nme] & 3% 2 650 nm e
reference 45 71502 FHEE S350

RT-PCR. DNP-BSA®} Tonophore A23187% 2Fzf #}F3 X
10702] MR acid phenol-guanidimn thiocyanate-chloroform
extraction WHOF H¥EW & RNAZ FEAE™ 1 pg
RNAZ T2 2 AMV reverse transcrlptase@r oligo(dTYAH&-3}
o] cDNAE §433190em, PCRo| AR&-3l cytokine primer set
© U3 2t} B-actin sense primer 5-GTGGGGCGCCCCA
GGCACCA-3": B-actin antisense primer 5-GTCCTTAATGICA
CGCACGATTTC-3', TNF-a sense primer 5-TACTGAACTTC
GGGGTGATCGGTCC-3" TNF-o antisense primer 5-CAGCC
TTGTCCCTTGAAGAGAACC-3', IL-1B sense primer 5- GT
AGCCCACGTCGTAGCAAA-3" IL-1p antisense primer 5-CC
CTTCTCCAGCTGGGAGAC-3', IL-6 sense primer 5'-GAAAT
GATGGATGCTTCCAAACTGG-3": IL-6 antisense primer 5'-
GGATATATTTTCTGACCACAGTGAGG-3. PCR WHg-=71-&
400 uM dNTP mixell 2.5 unit®] Tag DNA polymeraseZ ¥
94°CoN A SE7F HESE TR o4°CollM 30%, 60°ColM 45%,
72°Coll A 45%9] A ZE thermocycler(PTC-200, MJ-research,
USAYE o|&3le] 4=33Iitt. PCR B FZ%E DNAYE 1.5%
agarose gelollX 719 s, 2% band intensity:
densitometer(Bio-Rad, USAYS AlE-sle] E-2495}9 0}

ELISAY]| 2J§t cytokine &7, 1X10° cells®] RBL-2H3 Al
X9} rat peritoneal mast cell2 DNP-BSA 3= Tonophore
A23187= 747} ASeE e, #H[E cytokineo] THHE Wik
NG st Ao Exisks TNF-o, IL-1p 2 IL-

62] kS BiosourceAld] cytokine kits ARSI AZAL] XA
o] oA gatirh. 28] s, YA STHH 96 well
o A& @ 7} cytokine?] EFENE WU ALolM 1A7HE
OJ ‘%}i@ t}S, washing buffer® 33} A&t} ol 7]
ATE ol gAE P ALoNA Wk, ThA
peroxidase’} AW avidini’% Az} wkeAIZl T, 719 ot
Shal 3097t wbE2 ALedich ko] ¥y Y, ELISA
reader(Model-550, Blo—Rad, USAE AME3led 249 420nm
oo FREE 7ECE 7} oyokine®] ¥ ANSIAH
SAEA, 33 ol A9l HFA= meant SDE FABS
om, WHAE A7) {242 SAS softwareZ ©]-8-51
AFSIFTL p<0.05004

Duncan’s multiple range testol] <814
Btk 2] F994 2olE FakiTh

Az o nF

RBL-2H3 M ¥4 histamine ¥ p-hexosaminidase®] H2
o tig AR, THHSES] LHESY] HIMER
AEFEe 97 9 vvkd T 4, delEr]ey) HeEg
AZE olF IgE7t AlE™] Fee 7«944]9]- ZAEste] histamine
2 acid hydrolaseE 4| 8he] 5 WEE K ETE Acid
hydrolase®] B-hexosaminidases= B THA| Z1} S A A E €]
histamine®] #7828 otol] EA5la 9lon, e %}
Zo 7 gk AlFof &l A greg FnjEA Frh webA
histamine} p-hexosaminidase®] A% oS A|ZolX &g
o] Ago)7] wEel dEl=r] AAEL] YEGH 4 &
LA AREEE QTR B ARES o] APAE o8t F
Ar) FElo] dgzr] fol oist dAEEE S5kt
sty W] g3y e 4] A% AAHEEES rat
o] 4T AEFQ RBL2H3 HEFE AAMER ARSI
o A WM dojuk=s dHlEY] vkt fARE S-S F
©at7] $)8led RBL-2H3 MEFE 1gEE 2017 591 742
7l 3 DNP-BSA &UAFFOZ histamine % B-hexosaminidase
o BH|E sl 0 Aol AR fAv A FEE
o) FEg ARV fleld 7 A FEEC] ArHE vXE
A EZ=HE MTTHEE /‘/‘}‘O’P"it} *6\; A3, 1 pgml, 10 ug/
m/ % 100 pg/mie] Al oﬂﬁ Moo} thRTE AMS o
Hho] 25 oF 90% 0]”4 &g UrEP—HO} 100 pg/m! &%
2ANA AL FaslgthTable 1). 100 pgmie] AEE 15
B7F 223 vk, 3190 DNP-BSAS AHjslsl 3087 Al
2 sl 2 v, AL 3)478led histamine 3 B-
hexosaminidase 5119 2 =A% Az, Table 24 B A
jJr 7“’] Ado] TR AR 4] A FE=E ?ﬁaﬁuo
< DNP-BSARF] A=) 2)38 histamine HH[HH T} @3]7
~7}Q” TS Hol: WhH(-2580% oA, FAn) FEEL
histamine®] HH1E §-2alAl JASATH10.19%). €34 =3
o] I k2 A ES! p-hexosaminidase ¥HE AN AT
Al Anh) A FEELS ELJ}EI S E28R= Ao® VERt H}u:]
(-15.88% A, fAv A FEEME B2 AsiEdel d
29 Zow HoK110.03% <A, fAve deriziEzal
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Table 1. Effects of the rice extracts on cell viability in RBL-2H3 cell

Cell viability (%)

Experiments
1 pg/m/ 10 ng/mi! 100 pg/m/
Control 100.00+£5.89* 100.00+ 5.89° 100.00% 5.89%
Brown rice 89.23+2.09° 89.2741.48" 93.06+3.39
Pigmented rice 91.59+4.25% 93.36+4.93% 103.29+2.18°

Values not sharing common letter in column were significantly different at p <0.05.

Results are expressed as meant SD (n=3).

Table 2. Effects of the pigmented rice extracts on histamine and B-hexosaminidase release in RBL-2H3 cells

Experiments

ng/m/ of histamine (% of inhibition)

B-hexosaminidase release index (% of inhibition)

Control (-DNP-BSA)

3.98= 1.00° (100.00)

36.18+4.30° (100.00)

Control (+DNP-BSA) 27.26+0.33" (0.00) 100.00-£ 3.92° (0.00)
Brown rice 33.2140.96* (-25.80) 110.11£3.85% (-15.88)
Pigmented rice 24.84+5.59° (10.19) 29.9144.08°(110.03)
Values not sharing common letter in column were significantly different at p <0.05.
Results are expressed as mean® SD (n=3).
Table 3. Effects of the rice extracts on cell viability in RPMC
Cell viability (%)
Experiments
1 pg/m!/ 10 pg/mi 100 pg/m/
Control 100.00+5.96* 100.00+5.96* 100.00%5.96*
Brown rice 84.51+£2.43° 85.90+1.74 69.20+7.19°
Pigmented rice 87.40+3.72° 85324122 92.16+9.27°

Values not sharing common letter in column were significantly different at p < 0.05.

Results are expressed as mean=® SD (n=3).

Table 4. Effects of the colored rice extracts on histamine and B-hexosaminidase release in RPMC

Experiments

ng/m/ of histamine (% of inhibition)

B-hexosaminidase release index (% of inhibition)

Control (-A23187) 12.4746.23° (100.00) 39.09+2.36° (100.00)
Control (+A23187) 50.424 1.43* (0.00) 100.0042.03% (0.00)
Brown rice 4529+ 4.98 (13.25) 72.05%3.72° (44.72)

Pigmented rice

10.21£2.73° (104.45)

32,40+ 6.42° (108.16)

Values not sharing common letter in column were significantly different at p < 0.05.

Results are expressed as mean= SD (n=3).

histamine % B-hexosaminidase FH]E Auhvjict gxp&og
Asfgite AMdE & 7 Sk 53] histaminel.thE B-
hexosaminidase 819 gk e Alasdrt dase A
ofutE FMu] FEEo] BHYHE AAT W oly} B-
hexosaminidase®] FA-EAgolvt FAAAE JAGS 714
o= FEHTL

Rat 7} HYAERPMCIA histamine 2 B-hexosaminidase
o] W&o gF ALY, TH+ AEFS RBL-2H3 A9
A BHER fAe FEEe] iy JAEAS primary celld
ARESEA ex vivodllX BAS AAF AESIGILE o] A¥E st
o] ratoll 4 peritoneal mast celts He|8te] X|AMER ALg-35t
Aow, primary cell?] 3% ex vivooll IgESF DNP-BSAY
oJgt A=) vjEEAHoR E 7FeAdS 373l Tonophore
Q1 A23187¢] A=C=E histamine ¥ P-hexosaminidase®] 3
He sttt £ ddeix WA 7 A FEE0] RPMC

off NEEAE doTA e HY FEE RBL-2H3 AlXFe]

Wylew AXsianh. 1 A%, §4
A 252 5kl Aol 85% ol AFEES HIe
Juto] A F2Z2ETL 100 ng/mlllA 70% FL AEE
< UERQITHTable 3). 100 pg/mle] A EFE FZA A
histamine %H]ol] thet A S-S 43 A3}, Table 49 7
o] dntn] FEEAM 1325%2 AAEHE e AR A
AE Q9o A AL histamine U FHNAE A ERFL=E
AMEE A23178 At el AaE 4 QU ol v
tod g A 2280 H9s 10445%2 PH5H histamine
HZ Aslals Flo2 B2l B-hexosaminidase®] E7
S AEE AMEE A9 histamines}t VRZEA|R U¥be] S
Eo] 44.72%%] A EAE Hol= whH, §m FEES
8. s
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16%2] AAEAE Bo=), oA Fiv| FEE°
o vlsle] histamine® ), P-hexosaminidase 2.48l
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NELe] @39S g0z AAT 4 YL HFUTh
RBL-2H3 AlZF9} RPMColM 9] €31 oAl aste] Aol |
szﬁ} A9 ﬂOl of 10 131

2—7— 01’4 ] ﬁ ZZUO] in vzvooﬂ 15 %l‘?l":’] A F
EFERTRE @58 R o= AT Zo; .
Reverse transcrlptlon(RT) -PCR. &5 1ksol| Hofsl= WA
3 WM EE AR, BITE, 397 Fol 9}2 T 5
g =27 05%?:15&94 Zibof] glojA] tiaEAQ] AEE HvAE
o THTFE 4HA %q.]ékkﬁéchMMné4é€r@
FHNELE oFAFl fJste] ERgeRN FES et
£ ol FZ cytokineS BH|Ek E2AER e 5
21 A5 I Fagk e palEia qlok
A= cytokine@EE IL-1B, TNF-o. @ IL-6 5o] £235mH,

0

u&

(o] r‘*[

=]
iz

IL-1p%} TNF-o= F2 34 @Zurgod B#H9 cytokine®
2 AF527INEgol ER7 |59 L6 TRESE A e
tiste] FEe AEEHE 7T Y cytokine®® F4 H
i, #Ed, ArpES T AR BAst ol s
cytokine®. = U&HA SUTE? whebA] AFH o] ¢kl Ul oA
off ol A=A st FHlE Aojdl wbgEol2ld
% 9% cytokine®] WL Ak A% F5Ede] o
AZFGH7T U AOE Hol, o] cytokine®] A A sfukel
FAEATY Ql Utk wbA B AgeMe vivha et 59
TFollal ele] Ao oa] HwslsE YF cytokine®] WIS
] A Z"“Ol AL UEAE golrr] flato] 2A
FEE9 Aoyt €% cytokine AR W v)H= g3
& RT-PCRUH S Tate] doprial &9l DNP-BSA &4
3} lonophore A23187% ZHZ} 2A17HE< 2531 cytokine
Azpe] WS F5A)7] RBL-2H3 A9 RPMCOM Al 84
ol 2%t 7t Al Aeekte] W3S RT-PCRE H716HA
th 2 A3 Fig. 1A9] Jehd 2149 RBL-2H3 AlZollA o
v A FE2EH §40] A FEE004 IL-1B9F TNF-oo] ¥
EINAS) S——%ﬂf& Atolg HolA| st vt fAn] FEE
AEl7h IL-189] o] thd aA)E Wi, daimjoa=
TNF-0] o] YolAl= A3g Beledl, 53] f4vle IL-
69 g 7o A FAF MEFFEORE e Flo=

vrehyd 1:P(lane 3, lane 4). TUT HHL ex vivo APl AR

W 2

g 1o

g AAAE] RPMCAM = Flsteict. 2 243, {20 A
FEES 03% cytokine®! IL-1p, TNF-o. % 1L-69 2&S A
vk o2 ZalA ASiEthFig 1B, lane 4). W, tlRFR
ARE-EE dntu 1 A ZFZEL 69 FHE ok AshEls A
2 A9siaE IL-1BH TNF-a8t 72 45 cytokine®] &2
231 6&%1}% ooz 57}AH~ Ae HFY F U
tHFig 1B, lane 3). 737 HITAIES] RPMCOM F200) 7 &

E50] gH0R AF cytokine?] TL-1B, TNF-a2} 1L-6 77
o] WS A vke B Age] dae HTAETE S84
71 AR W dsdste] Aol f40] 74 o] HEA
e & 4= 9iths RS AAkE )

ELISAE ARS-& £Y] cytokine®} 4. thxo & {40 A
FEEo] 2k DNP-BSAY A23187% €43} RBL-2H3 Al

(A)

IL-6 <414bp

1.30

TNFo «295bp
1.00 2.65 2,52 2.95

Ll R < 350bp
1.00 1.70 1.97 1.75

1.00 1.18 1.27 1.23

IL-18

DNP-BSA - +
Brown rice = —
Black rice =~ e

(B)
IL~6
TNFo.
IL-18

B-actin

A23187 - + + +
Brownrice —- = 4 =
Black rice = = - 4

Fig. 1. Semi-quantative reverse transcriptase polymerase chain
reaction (RT-PCR) analysis for cytokine gene expressions in RBL-
2H3 cells and rat peritoneal mast cells (RPMCs). Panel A indicates
the results of semi-quantitative RT-PCR of cyokine gene expressions in
RBL-2H3 cells. The rice extracts in each panel A and B treated at a
concentration of 100 pg/m/. The lanes in panel A indicate the followings.
lane 1; unstimulated (absence of DNP-BSA), lane 2; stimulated
(presence of DNP-BSA), lane 3; brown rice extract treated, lane 4;
pigmented rice extract treated. Panel B indicates the results of semi-
quantitative RT-PCR of cyokine gene expressions in RPMCs. The
lanes in panel B indicate the followings. lane 1; unstimulated (absence
of A23187), lane 2; stimulated (presence of A23187), lane 3; brown
rice extract treated, lane 4; pigmented rice extract treated.
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Fig. 2. ELISA analysis for cytokine productions in RBL-2H3 cells
and rat peritoneal mast cells (RPMCs). Panel A indicates the results
of ELISA quantitation of cyokine productions in RBL-2H3 cells. The
rice extracts in each panel A and B treated at a concentration of 100
pg/ml. The histograms in panel A indicate the followings. lane 1;
stimulated (presence of DNP-BSA), lane 2; brown rice extract treated,
lane 3; pigmented rice extract treated. Panel B indicates the result of
ELISA quantitation of cyokine productions in RPMCs. The histograms
in panel B indicate the followings. lane 1; stimulated (presence of
A23187), lane 2; brown rice extract treated, lane 3; pigmented rice
extract treated. Values not common letter were significantly different at
p <0.05. Results are expressed as mean®+SD (n=3).
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