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C, sodium borohydrate, CuCl,, ¥ TPA(12-O-tetradecan-
oylphorbol-13-acetate):= Sigma® AEFS ARE3IH
®X174RF DNAE= Gibco-BRLEF-H Fi35kt}. Ep-
stein-Barr virus(EBV) early antigen®l th3} monoclonal
antibody+ Novocastra Laboratories®] &S AHE-315 S
™ western blot-£2) ECL kit AmershamolX 73}
A3

Hola ANIEAM U FaisiEMol &3
3}8hx Wo]9d mitomycin Coll th3t A FZFE-2] Hol

23 AN olv] ST ol met S s
7} N7t Bol: FuRBe ARE WA ge
gole] A A7AeE S 500 nme) FREAN SHe F
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sel Byt

DNA strand scissono|| L}t eixd|&1je| =X
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He AEE A3 e Ueda 59 ™ol el 53319
t}. & 0.2 ugel ®X174 RF DNAE 100 mM2] mitomy-
cin C9 0.5mM®] sodium borohydrate ¥ 0.1 mM<]
CuCLe] =73slolAd 10mg/mle] AEE #H71E ug,
37°C 1AZHEQt kg %, RS- AR H(50% glycerol, 0.1M
EDTA, 0.1% bromophenol blue)2 37}ste] 1XTAE
buffer2 9% A7l 1% agarose gelolA] A7 95S +33}
Atk BA FEEY AR A79E S T B v
2d3o] DNAE Qiagenite] DNA extraction kitZ Al
g ohg, AVIGEel AR h Hr)dEol B gel&
ethidium bromideZ g% v}, UV transilluminator =
super coiled DNA(RFD ¢} nicking®] 2433t open circled
DNA(RFIDS &<l Z+ DNA band®) intensityS Im-
age analyzer(Bio Image 50S Series, B.I. system Corp.,
USA)Z =43l RFIGIA RFIZ A$g v]&E ALbst
At

et promoter A0l CiE A 20| £
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(GIBCO-BRL)¢] X% RPMI1640%)4](GIBCO-BRL)®)
A 37°C, 5% CO,9] ZZ1NA vigstdnt. A5l o3 2
o} promoter?] 4 JAaTE= Ito 5o] /ML WHPE
oFzt WEste] st ksl AwaiH, 2x10°9] A
X E 60 ng] TPAS} 400 pge] A7 FE783 3 364
7t ekl v}, RIPA buffer(50 mM Tris Cl pH 7.2, 150
mM NaCl, 1% Triton X-100, 1% Sodium deoxychorate,
0.1% SDS, 1% Trasylol, 1 mM DTT, 2 mM PMSF)el| Al
XE SIAAA AR FUWARIL AxIIIH
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Bradfordd?e.2 A% AxgwdF 10ugs SDS-
PAGEZ £33 ¥, TPAY ¢J3le] { =€ EBV early dif-
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early diffuse antigenoll th3t GF2IAE AIA=Z, 1
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AEE X-ray fimo] 73%¥ antigen bandE Image
analyzer(Bio Image 50S Series, B.I. System Corp., USA)
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ERLZ wol Wold AAEAE Jp dFe 7o) 9
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Table 1. Inhibitory effect of solvent extracts of rice bran on mitomycin C-induced mutagenicity

Inhibition Units(IU)

Solvent Cultivar Recovery(%)* -
IU/mg extract Total units
70% Ethyl alcohol extract Chuchung 8.9 0.12 1068
Sanghaehyanghyulla 8.1 0.39 3159
Suwon 415 14 0.48 6720
Chloroform fraction Chuchung 1.6 0.34 544
Sanghaehyanghyulla 1.3 0.56 728
Suwon 415 0.99 0.65 644
Ethyl acetate fraction Chuchung 0.33 0.27 8.91
Sanghaehyanghyulla 0.11 1.65 18.2
Suwon 415 0.14 2.50 35.0
50% Ethyl alcohol fraction Chuchung 6.4 0.09 576
Sanghaehyanghyulla 1.2 0.29 348
Suwon 415 11 0.75 825

'Results are averages of duplicate experiments. “per 100 g dry weight from each brown rice
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AR Y53 EXT islEAdLe 93y FHol &

=

¥ AN Az 3 87 FEF 2L 2EB P
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Fig. 1. Agarose gel electrophoretic analysis of the effects of added
solvent extracts from rice brans on DNA strand scission induced by
mitomycin C. 1, drug-free control; 2, drug treated control; 3, 70%
ethanolic extract of Chuchung; 4, Chloroform fraction of Chuchung;
5, 70% ethanolic extract of Sanghaehyanghyulla; 6, Chloroform
fraction of Sanghaehyanghyulla; 7, 70% ethanolic extract of Suwon
415; 8, Chloroform fraction of Suwon 415.

Aopd fAnzE ehbe] AAQ] initiationzg 9] oA
o &zt oz o]8d F &S ofvigth E Aol 3t
3tz Wolg o7 A3 mitomycin CE ©|F 2] DNAY|
strand cross linkE FA4E 4 UL ¥ ofa, BAF
quinon¥-$17} 71 71Eke] Q5] sletH o2 FAE S
24 AAE superoxide anion®it} hydrogen peroxideZ}
ZFdo] Z&a3}= DNACI strand scissiong 407 A &
HEAL £44 fedlerdoz delx ok wetA
Holglo] ¢sle] F2== DNAY &8 27 559
AAE 5= JE=7HE ZARFATH Ueda Fo] 70Eg ol
w2} bacteriophage ®X1749] supercoillZE double
strand DNA¢! RFI®] mitomycin C7F F%%} strand scis-
sion® & open circle® e1¢] DNA¢! RFIIZ A#E e A&
RA7A FZFo] A d= A=ZA DNA gk &4 A
242 AAEI LY Fig. 29014 2e A 2] 70% NeE



310

Control
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Fig. 2. Antioxidative activities of solvent extracts from the rice brans
in the linoleic acid system.
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Fig. 3. Immunoblotting analysis of the effect of added solvent ex-
tracts from rice brans on expression of EBV early diffusible antigen
by TPA treatment. 1, TPA-free control; 2, TPA treated control; 3,
70% ethanolic extract of Chuchung; 4, Chloroform fraction of
Chuchung; 5, 70% ethanolic extract of Sanghaehyanghyulla; 6,
Chloroform fraction of Sanghaehyanghyulla; 7, 70% ethanolic ex-
tract of Suwon 415; 8, Chloroform fraction of Suwon 415.
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In vitro Inhibitory Effect of Colored Rice Bran Extracts Carcinogenicity

Seok Hyun Nam™ and Mi Young Kang' (Division of Natural Science, College of Natural Science, Ajouw Univ-
ersity, Suwon 442-749; 'Department of Home Economics, Teacher's College, Kyungpook National University,
Taegu 702-701)

Abstract : As a preliminary experiment to investigate the antitumor activity of colored rice iz vivo, inhibitory
effect of solvent extracts from colored rice brans on DNA strand scission and tumor promotion was ex-
amined in wvitro. Two colored rice cultivars, Sanghaehyanghyulla and Suwon 415 were compared with
Chuchung as a control. The antimutagenic activity of each rice cultivars increased in order of Chuchung
<Sanghaehyanghyulla<Suwon 415. However, the inhibitory activity of 70% ethanolic extracts against DNA
strand scission increased in order of Sanghaehyanghyulla<Chuchung<Suwon 415. The results from the ex-
amination on the chloroform fractions demonstrated that Sanghaehyanghyulla did not show any significant in-
hibitory activity, and that Chuchung was unexpectedly somewhat more inhibitory than Sanghaehyanghyulla.
Strong inhibition against DNA strand scission was observed in the chloroform fraction of Suwon 415, activity
of which was almost same as that of the 70% ethanolic extract(about 50% inhibition). We also measured the
inhibitory effect of 70% ethanolic extracts on tumor promotion by means of its actions that block the ex-
pression of Epstein-Barr virus early diffusible antigen induced by tumor promotor, indicating the increase of
inhibitory activity in order of Chuchung<Sanghaehyanghyulla<Suwon 415. Although every chloroform frac-
tions showed complete blockage of tumor promotion, Suwon 415 was found to be the only cultivar that show-
ed the cytotoxicity-free antipromotion effect.

Key words : colored rice, DNA strand scission, Epstein-Barr virus, antipromotion
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