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Abstract

290713

This study aimed to investigate the <Y-oryzanol content and cancer

chemopreventive mechanisms of Y-oryzanol extract from Thai rice assessed by antioxidant
and anti-inflammatory activities, induction effect on phase Il detoxifying enzyme and
induction of antioxidant enzyme. Five white rice, three red rice and five purple rice
samples were collected in Northern Thailand. The crude rice oil was prepared by Soxhlet’s
extraction in hexane-ethyl acetate mixture and further purified by column chromatography

to obtain the Y-oryzanol extracts. The content of Y-oryzanol was analyzed by reversed-

phase high performance liquid chromatography (HPLC). The extracts contained Y-oryzanol
in the range of 0.77 — 14.05% w/w. Subsequently, the extract from 5 cultivars of Thai rice
bran namely Sew Mae Jan, Dang Sukhothai 1, GAM BOUNG, DHAM SUKHOTHAI 1, and
GAM THOR, which contained Y-oryzanol more than 5%w/w of Y-oryzanol were selected
for chemopreventive mechanism determination; each extract was first standardized by
adding the equivalent amount of each extract to give 10% w/v Y—'éryzonol. All of the
extracts exhibited moderate antioxidant activity assessed by superoxide anion and nitric
oxide scavenging activity. Additionally, GAM BOUNG and GAM THOR exhibited a strong
inhibition effect on linoleic acid peroxidation (ICsy = 32.32 * 0.78 and 33.67 * 0.66
Kg/mL). Furthermore, GAM BOUNG, DHAM SUKHOTHAI 1, GAM THOR and Dang
Sukhothai 1 (10 pg/mL) exhibited the protective effect on oxidative DNA damage induced
by Fenton reaction as compared with positive control quercetin and epigallocatechin gallate
(lower than 5 pg/mL). Moreover, all of the extracts shbwed a potent anti-inflammatory

activity through inhibitory effect on cyclooxygenase-2 (COX-2) and tumor necrosis factor-

O (TNF-Q) production in combined LPS-IFN-Y-activated HT-29  colorectal
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adenocarcinoma cells. GAM BOUNG exhibited the highest inhibitory effect on COX-2 and
TNF-QC production, without exerting cytotoxicity, followed by GAM THOR, DHAM
SUKHOTHAI 1, Dang Sukhothai 1, Sew Mae Jan and control Y-oryzanol, respectively.
Furthermore, GAM BOUNG, GAM THOR, DHAM SUKHOTHAI 1, Dang Sukhothai Tshowed
the induction effect on sulfotransferase and hemeoxygenase-1 activities. These results
indicate that Y-oryzanol extract from Thai rice exert a chemopreventive potential through
the antioxidant activity, induction effects on Phase Il detoxifying and antioxidant enzymes
and anti-inflammatory activity. By these findings, it can be suggested here the potential

use of Y-oryzanol extract from Thai purple rice bran as chemopreventive supplements or

in nutraceuticals.



a1518Y

finAnssuUssnd
unArtianTEIng
UNARLBNTHIBINGY
a151 5y
CRRVLTERT
FFUYRITN
unit 1 unkin
1.1 mquﬁ’xﬁmLLa:ﬁmﬂmﬂfymﬁﬁﬁ 3l
1.2 AnqusrasAraslasanisid
1.3 naud) ﬂuuﬁgmua:ﬂsﬂuuwzmﬂuﬁmm%‘mmif‘ﬁﬂ

1.4 2UIRVDILAINTTAE

Uil 2 NUNINITIUNTIH
2.1 NFTUAUNISABNASS (Carcinogenetic process)
2.2 fu (Gene) Aifltadpanuniananzie
2.2.1 Oncogenes
2.2.2 Tumor suppessor genes
2.3 ayyadnat (Free radicals) uazniarnalsn
2.4 BUYABRITUATNITANIAL
2.5 e lmInenaNsRBUAEANSABNE (Phase Il detoxifying enzymes)
2.6 N19tIE9RUNNSABNEISY (Cancer chemoprevention)
2.7 i
2.8 AruAmnlnmunisresiing

2.9 unNHH1-18 {58 MUBR (Gamma-oryzanol)

hol

~ta @ 2 2

g A W»



vivg]
unit 3 FEAANNNATY 35
3.1 @19LATHUATANITHIRTEIH 35
3.2 wansflouazgUngol 87
3.3 n1sAREBNFIDE1NtIN 39
3.4 naaafiaunan-lalsrueaaninnseiuganeg flsdaan 42
qué‘f‘zf:fﬂﬁ'lfﬁummﬁuﬁmﬂmﬁﬂwmﬂs:mﬂ\fm
3.5 N19AATIiUSHIIUNHEN - 1B (5THeR Usrnouiuednlngsau 43
Uannouenls (menfulagsan Uunainlalnsaneauacinlamases
3.6 NMafnENqVENueenB ATl 45
3.6.1 matsufiugnisdneyyadasrglwaioan 45
3.6.2 Mmatlsnfiugnizdneyyadasyiudnaan(od 45
853 ﬂ’ﬁﬂ‘i:tﬁqu%{fuﬁqmsLﬁﬂﬁﬂmﬂ'ﬂ%ﬂ'ﬂﬂ%miu 46
3 6.4 NM9AnEIAMNEIHTa INNTSTBITHANSINANE B 47
Tnaoyayadaee
3.7 NaANEMBHNNSENIEY 48
371 natiuganisadaenleislaaanndamg-2 48

373 msiTus‘l’\aﬂ'ﬁﬁiqawuLuﬂ‘:‘ wlasBa unAwmas-uaana (TNF-Ql) 50

3.8 nMafnenansEpuenlniFalnnamamaEa (SULT) 51

3.9 naAnNMangzfueulnidneanddma-1 (HO-1) 52

Ul 4 HANTSNARBILATEAUSILNANITNARD 54
4.1 nsaegneiUBNnunsein-lalarues 54

4.2 naftnunqnisinuesnBindh 67

4.2.1 qrinnsrdneyyadssrqUiladann (e 67

4.2.2 qrsvineyyadasziusinaan (od 68

423 qw%ﬁ’uﬂv’om‘nﬁﬂﬁﬂﬂL\Jﬂ%ﬂﬂﬂfmhﬁu 70

4.3 pomannnantunatiasfiunsinaefiiues ey aBasy 71

4.4 qrisdimunnsniay 74

4.4.1 nnssiusanisadnaaulniglaaeanddma-2 75



W
4.4.2 m‘sﬁuﬂ”’am‘iﬂ%qmmm‘ wlAse unAmas-unana 79
4.5 nanazsuan(mldannauainelss (SULT) 84
4.6 nansediuen(midnasndie-1 (HO-1) 87
unit 5 NUNINITNARDY 93

LENNISD19D9 95



—_

A OO N

10

"

12
13
14
15
16
17
18
19
20

f15UsysU

nMuAsEAeenBIrtuiuN1snaNsS
aIpsflsznavreIunutin-le (s ues
fntinamdatnafitiunisineise

HPLC TAsanInunsneasansumsgmunsein-alseuea

AHling 5 ppm

HPLC Tasaninunsnrssansnnasgmunasin-lalseues

ANLENEY 10 ppm

HPLC Tasanlnunsnrasansunmsgmunusin-lalssues

AHinEiu 25 ppm

HPLC Tasaninunsurasansumsgmunasin-lalseues

ANLENEN 50 ppm
NINNIRTFIHIBIRITHIATEIMUNNHNN- 1B [55U4DR

HPLC Tasunnunsnvasansaiaunssin-lalssmsasnntinanitefi dann
AgniamasuiinaassndnaEnisuuaieda axdnn Tudmandau 7:3
HPLC Tassninunsurasansanaunssin-Tolsemeasnntnnadeiléan
Fgnanasuiinaassnineniauuaziada axdian Tusmendou 1:1
HPLC TasunTnunsnasansanaunasin-Tolssmassntinanadeildann
FpaandaufinanssinaEnimuuaziesa axdiem Tudmanaon 9:1
HPLC TasunTnunsurasansanaunasn-Talsemassrntinanada

HPLC Tassninunsurasansaiaunsein-lelssmasaninnise

HPLC Tassnnunsussansanaunisin-Talssmassninasglnie 1
HPLC Tasaninunsurasasaiaunsein-lalsrmassnitusegloie 1
HPLC Tasaninunsurasansariaunsein-lolsemassnninnad

HPLC TAsunnunsneasstsanaunein-lalsemueasnntin8uwidu
HPLC Trsunnunssnvasansarinunasin-lalssmeaf Faniaduwm 1
HPLC Trssninunsuasansaiaunsein-lelsemasiiFenninndunes 1

HPLC Tﬂ‘iN’ITYI I.Lﬂ‘3N‘Uﬂ\lﬂ"ﬁﬂﬂﬂij”lﬂTﬂTﬁTﬁiﬁﬂﬂﬂ uﬂ:TﬂTﬂt‘Nﬂ‘iﬂﬂ

g
12
30
40
55

85

56

56

BT
57

59
59
60
60
61
61
62
62
65



21

22
23
24

25

26

27

28

29
30
31

32

33

34
35
36
37
38

39
40
4

—

anddN Cycloartenyl ferulate, 24-Methylcycloartanyl ferulate,
was Campesteryl ferulate
fumpumsAnunqritdanyadassyaioaniad

B1ann5 W3Bwea9 Plasmid pUC18 DNA
AnstusanisaSaenld COX-2 ravmnsafinunusin-lalsemea
nEBIuNIU

nstiugantaadnaenleed Cox-2 ravansafinunusti-lalssuea
a1nEnauneg i 1

Anstusannsas el COX-2 1mvmsafinunusn- e (semea
arndnnie

nstiugantsadnaenleed CoX-2 1avansafinunustin-lalseuea
aandnanise

nstusannsasaenle] COX-2 raesnsafiaunusn- e 5o mea
annienglmie 1

nstiuganmsanaenlssl COX-2 1aeaTHImsg KN~ 1B (3TMHBR
nnatiuganisaiienlel COX-2 paamsnmsgAniniu

natiugentsatoenled COX-2 1aIR1THINTEIHUBR(WAN

ANSEUEINITREN TNF-OL 1D98SANAUNNNI- 1B (ST HBaIINT1BwisH

ASEUSINTITaE1 TNF-O IB9RISRIALNNNT-18 (3T HDR
sntinaunegleis 1

b A
o/

o v o/ ) b 4 ‘
NITYULNNTITAIN TNF-OL 'U‘El\!ﬂ'ﬁﬂﬂﬂuﬂNNW—TﬂTi’ﬁ'ﬂuﬂﬂqqﬂﬂﬂQﬂ’IﬁQ

Re

v

ASEUEINTITEEN TNF-OL BB9RNSANALANNI- 18 (ST DR

Qe

v o/ )

o v ‘ )
N9YULNNITEIN TNF-OL ‘Dﬂ\)ﬂ’ﬁﬂﬂﬂuﬂNNq—TﬂTﬁ'ﬁ’Tuﬂﬂ’Vqﬂﬂq’lﬂ”lﬂﬂ

44

o/ v

ANSEUEINITEEN TNF-OL 38965 Hunasn-lalsemiea
ASEULINTTNE N TNF-OL 1B98THIRs g IADIRRM

N1AEUEINTTAE TNF-OL 289813H1Rs g Huas (WG
siuenlmidalninamianeisa o s 0 Fala

seAuENTTFa NN IHANEISE 04 1987 12 Falae

Wi
66

67
73
76

76

78

78
79
79

80
80

81
81
82
82
83

83
86
86



U7 iy
42 sysuanlmiFalinsmanesa o 19an 24 Ha kg 87
43 srauenlTida NI mHAWBITE o 1981 48 Fal 87
44 podindineesdfgiu o a1 0 Falaa 89
45 poandindunnsdiagin o nan 12 Fali 89
46 Adindineesdagiu w aan 24 Falu 90

47 adindueedagin o 1aan 48 Halus 90



ATUYAITW

<
FITIIIN

1

2
3
4
5

o

A1SATURTEITHIRTN

wansdauazdangunand

seBaanewugiingily
SptazrpIunuin- 1o (seuea uansanauntii-lalssues
Aminiufiasnsnsineyyadsssqlulasean o ianas 50
(ICs) VBIRNTATARNNHN- 1B (3T MDA
Anpnsdidiufisnanadnenyysdasreiundnean i F¥auas 50
(ICso) BBIRNTATAUNNIN- 1B (5T UDR
Araudindufisnansadudinisifeatianesasndiniulisosas 50
(ICso) VBIRNTATARNNN- B l3mUDR

ARIININTENIN Supercoiled form Wae Relaxed form 284 pUC18 DNA
Flanaaausasansanaunysin-lelsemes

Arrmdiniufisansatuginisadnltlaanandime-2 uazywmes

2.

#iH
35
37
39
64
68

69

71

74

84

wWlns8a ulAwas-uaan (Fi3aaas 50 (ICs,) PB91TaiALNNEI- 1B (38 Hes





