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STEMEE Y = ke A T{EEA R R KB ERET R - AR i B
EHBER n-3 LIRS IEH5%: Eicosapentaenoic acid (EPA) Kz Docosahexaenoic
acid (DHA) » HIATHIEIPLRE oK IB RIS A4 - TERR AT T Fe 1 O AHRA A
KAH AEBEARENSE R EAHERELLE T - Sk 1 a )
il Diethylnitrosamine (DEN;Z5#$#)-Phenobarbital (PB; {3 EENE R, T FH <
placental glutathione S-transferases (GST-P)(+) ATRTREMIMIIZEL - (B E IEH G
TERE - WCAE T = ST H YR A Sl A T R M pery s 8 R PR AR 4 =
FERIE B E 2 FEN - ERET At HA I A AR B AT RERH] - Peroxisome
proliferator-activated receptor (PPAR)-o [ # PPAR-aRy7E/LE] (BU40:
WY-14,643 » Clofibrate » EPA » DHA YE{L1% » BHEMIFAETE PPAR B FERE
K| (PPAR-response genes) mRNA HYEHgk - #X17 3R - SfEZR FHIFD Clofibrate
B4 GST-P (+)FRT#EAHIME » {6 Clofibrate €7/ basophilic AFaij AR B
B AR SEATRETA - sEFTRERRT ] PPAR-ofE L] - ¥ PPAR-response
genes mRNA $gRrR55 1 B 2 B H A HEIP AL ST - tFFE At Al
ARSI AR B L AERT A fug22E PPAR-response genes mRNA #gF -
RAXBE

Data have been shown that the amount and the type of dietary fat related to
carcinogenesis. The high corn oil diet which is rich in linoleic acid could cause breast and colon
cancer. In contract, fish oil, which is high in in n-3 faity acid, eicosapentaenoic acid (EPA) and
decosahexaenoic, could inhibit carcinogenesis. Data from our laboratory have shown that dietary
fish oil could decrease rat placental glutathione S-transferases’(GST-P) (+) liver foci synthesis from
the diethylnitrosamine-phenobarbital (PB) model when compared with dietary corn oil which is rich
in linoleic acid. The mechanism of fish oil of inhibiting liver foci synthesis may be involved in the
stimulation of hepatic detoxification system, inhibition of prostaglandin E; synthesis, the
enhancement of glutathione-related oantioxidant capacity. However, the mechanisms of
chemoprevention by fish oil are not yet understood. In order to understand the mechanisms of fish
oil inhibiting liver foci, the objective of this proposal is to explore the modulation of fish oil in liver
foci synthesis and cell cycle related protein expression. Peroxisome proliferator-activated
receptor (PPAR)-a could be activated by their ligands or activators such as WY-14,643, Clofibrate,
EPA and DHA. Activated PPAR-c could not only regulate PPAR-response genes mRNA
expression but also antagonize signaling through an array of important pathway, including STATS,
AP-1 and NF-kB. The different potent of PPAR-w activators could affect the induction of PPAR
response gene expresssions and may influence the liver carcinogenesis. Therefore there may be
other mechanisms involved in the inhibiting liver carcinogenesis by fish oil. In order to realize
effect of fish oil in DEN-PB induced liver foci synthesis, we explore the ability of fish oil in
activated PPAR-a.. To understand the mechanism of fish oil inhibiting liver cancer could help us

to explore the role of dietary fat in carcinogenesis.
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AR B A A E AR BR EWEIEC R - ST « SRR

TRERENEMEAEE  SRTERRE TGS B R EREEE S A A EYIRIAER
(Miller et al., 1990) - —f¥E @ SiHIEEX REARHIEE & B F & RISEIRELK - #I20 > &
SR LT B AT LB S E (carcinogens) B E IR (initiation stage) BIEER
SEEHERE] (tumor promoters) B EZAIM (initiated cells)d R iMia A MER < oK (reviewed
in Welsch, 1987) - Bx&imisF Il B RS R EEIL R - AT RiaT - IRTRE T
SHIRIREE (RERI(E T - HEMARETEIEZR (Rose etal., 1994; Welsch, 1992) - #EREFFHH
ERTUESE - BT KL > AR IR LRSI R - (B fHTIRIFEE A
TR S (ThR5E R TR - TERR Al ST T I FERRRASE TR - A E B = ge iR
B HAHENE (10% by weight)7E S5 T KIHEREL (15% by weighttHELEE T » Sl R] H 2K
#I%1 Diethylnitrosamine (DEN;Z5Z$%)-Phenobarbital (PB;{EH#EB MR = Fy-glutamyl
transpeptidase (+) J2 placental glutathione S-transferases (GST-P)(H)fFEIEZMIMI 2R (Ko et
al., 2000; Lii et al., 2000; Chen et al., 1997) o B2 %5 FEER A HIRIFF ATE AR 2 R rT RE L
&V prostaglandin Ep 2 X, - SO B E 4R » Glutathione FHRZ FIE(LRE/IHR - (BEIE
HEEEIG 538 (Ko et al, 2000; Lii et al,, 2000) - #AGHEF 227t H A0 2 At
MR 8 BERT AT RS MR RO R T rEpkdl -

TERFFFE peroxisome proliferators (PPs)E S Z BEHHE < Biat 5 [REIFERIR  GST-P (+)
BB AT N2 PR A4 PPs SEBSITIET Ak 2 E 7T - IS DEN-PP gREHIE 84 GST-P (+)
FFeifEMie 2nk (Nishimura et al., 1995; Yokoyama et al., 1993) » {HAIH]{E#E basophilic FFHi
AR, » e hAT ISR A p B B B 845 (Cattley et al., 1994) - PPs $5—Bf v 5%
Peroxisome proliferation Z {V2¥)'8 » €1#57 fibrate class of hypolipidemic drugs
([4-chloro-6(2,3-xylidino)-2-pyrimidinylthio]acetic acid (WY-14,643) - clofibrate and fenofibrate)

antidiabetic thiazolidinedione drugs * plasticizers (phthalate esters) herbicides (e.g., lactofen) °

leukotriene antagonists (e.g., LY-171883) + F23A% (e.g. trichloroethylene)(reviewed in Krey et al.,
1997) - PPARs A[# PPAR B9i5{LEI (ligands Y, activators)if{bik @ e aRETES PPAR 5
FERYELER (PPAR-response genes) mRNA AYE#E: (mRNA transcription)(Reviewed in Cattley et
al., 1998) - ERFT%1#Y PPAR-response genes ° A&7 acyl-CoA oxidase (ACO) - liver fatty acid
binding protein (L-FABP) - adipocyte lipid binding protein (aP2) * cytochrome P450 4A1 (CYP
4A1)(Aldridge et al., 1995) « hydroxymethylglutaryl-CoA synthase - apolipoprotein Al and CIII &
PPAR [¥E(L# » BT TR0 peroxisome proliferators 44 » Y12 EHFL binding assay B3R » —
EERERERE (B140: LA > linolenic acid [LNA], arachidonic acid [AA] * EPA > DHA) eicosanoids
(prostaglandin J, » 8-hydroxyeicosatetraenoic acid » leukotriene B4 Z§) (Kliewer et al., 1997; Krey et
al., 1997)tB pE 25 E BATE (L PPARs H9EE S » A6 AfEHEN PPAR-response gene mRNA Ay#gk -
Glucocorticoid receptor —I;PAR fE0EE3H EPA k7 DHA ¥ PPAR-oRY7E{L. JILE AA 58
(Gustagsson et al., 19941}0 WMETEBEE » ZEIFEEMM (hepatic parenchymal cells) PPAR-a
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nj#t EPA 751k » {H LA » LNA 1 AA BI#tIL{EH (Renetal., 1997) - #K[fifEH WY-14,643 fHLL
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ligands > 740 WY-14,643 B\, Clofibrate » A[3EE(fT#E (Gonzalez et al., 1998) - ZRimthE 3 BkE
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TS » BIAE 2% DEN RE% . BXFEEE (Klaunig et al., 1990) - LIFHFCERE TR
IR A (Ko et al., 2000)F1 WY-14,643 5, Clofibrate (Yokoyama et al., 199355 0[#g 4> GST-P
(HFFRTEEARR - {5 WY-14,643 B¢ Clofibrate @311 basophilic FFAifEHEREA: B R A% B BT 72
JERK (Cattley et al., 1994; Reddy et al., 1978) - ;& A]HEK B AE] 22 PPAR-ayE{LV B » ¥
PPAR-response genes mRNA 850587 T R B AR T RIo KRS - ]
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Foci B3 » MERR clofibrate MHZEMHEH GSH Foci BN - SRR T ASHHEE,
HFBgh Catalase FEIMH-BEEIEHN - E BT+ CYP 2B1 mRNA RIFA e #248 H TR
B AERT AR CYP4ALl EH'E EHEEE A -
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Effects of n-6 * n-3 fats and clofibrate on area and number of rat

Diet DEN PB  _Area, % (mm’/cm’) Number / cm? Number / cm’
Treatment -
HCO = H = = =z
EB = =4 = s =
HCO+CE . = . - :
HCO + = - H =
E H - = z =
HCO+CF + = = : H
HCO * + 981876 126 + 0,78 * 9341597
HEQ * + __ 875%12.50 LO6079° 246+ 9.85
HCOCE £ + 3114 + 45.67 222+ 171" 13,20+ 11.4%

Values are means ¥ SD. Groups that do not share the
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