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Previous results have shown that dietary fish oil can inhibit breast and
colon carcinogenesis. Data from our laboratory have shown that dietary fish oil
can decrease rat liver foci formation by using the diethylnitrosamine
(DEN})-phenobarbital (PB) model when compared with dietary com oil.

However, the chemopreventive mechanisms of fish oil are not fully understood.
Fish oil is high in n-3 fatty acid, eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) so it could modify the fatty acid distribution in
tissues. ‘Furthermore, fish oil could modify fatty acid metabolites especially,
prostaglandin E; and prostaglandin F»q (PGF3,). In rat livers, fish oil decreased
the PGF,, synthesis when compared with corn oil and the addition of tumor
promoter PB had not effect on the PGF»,, synthesis. In this project we would
like to explore the possible mechanisms of inhibitory capacity of dietary fish oil
in of rat liver foci formation by the diethylnitrosamine-phenobarbital model.
Peroxisome proliferator-activated receptors (PPARs) are ligand-activated
transcription factors and PPAR-a is the predominant isoform in rodent livers.
PPARSs could be activated by their ligands or activators and then modify the PPAR
response gene mRINA expression. WY-14, 643 is a potent ligand of PPAR-a.
When compared with WY-14,643 the polyunsaturated fatty acids such as linoleic
acid (LA), EPA and DHA are weak activator of PPAR-a. In rat hepatic
parenchymal cells, the PPAR-A is activated by EPA but not by LA, linolenic acid,
or arachidonic acid {AA). Since LA, AA and the fatty acid derivative,
perfluorinated decanoate are weaker than WY-14,643 to bind to PPAR-ct, unlike
WY-14,643, they may not influence or have little effect on promoting liver
cancinogenesis initiated by DEN. This may be due to different capacity of
induction of PPAR response gene mRNA expression between strong and weak
PPAR-o ligands {or activators). We hypothesize that because amount of PPAR
response gene mRNA expression induced by LA and EPA are lower than by
WY-14,643, fish oil and corn oil will not induce rodent liver cancer.

Furthermore, fish oil and corn oil could influence liver foci formation through a
PPAR-a related mechanism. Dietary fish oil increased the CYP4Al and
L-FABP, PPAR response genes, mRNA expression compared with dietary comn oil
and clofibrate. However, Dietary fish oil decrease the liver GSH foci synthesis
compared with dietary corn oil and clofibrate. The relationship between fish oil

and liver carcinogenesis needs more future study.
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Table 1. Effect of experimental diet on fatty acid composition® oF fat liver -

Treatment 16:0 |[18:0 |[18:1© [18:2© |20:4 |20:5 |22:6

CO 18.46] 28241 7.22) 9.10] 32.56| 000 4.43
FO 1744} 2437 6.206| 7.10] 23.14[ 8.59| 13.76
CF 18.80] 2846 643 RB39| 3368 020 4.05
CO/DEN 1598 2841 5901 9.611 3487 024 499
FO/DEN 19.36] 23.351 5590 7.14| 2345 545] 15.67
CF/DEN 16.63| 27.15 8.11| 873} 33.99] 001} 5.39
CO/DEN/PB 16.00| 29.13] 695 7.88] 36.12] O.10f 3.82
FO/DEN/PB 18.34] 2447 699 658 23.01] 4.80] 15.81
CF/DEN/PB 15.82] 30.06] 579 7.87 35090 031 5.06

*Values are means expressed as percent total fatty acid yield. n> 4 liver samples per
CO (com oil), FO {fish oil), CF (clofibrate), DEN (diethylnitrosamine), PB
(phenobarbital)

Table 2. Effect of experimental diet on foci synthesis® of rat liver

Treatment %l| foci ng/mm| foci no/mm
CO/DEN/PB 0.11+0.06 1341079 13471785
FO/DEN/PB 0.0410.03*, 0.85%0.36% 20.26+15.23
CF/DEN/PB 0.2510.14%  2.14+0.92%  7.66+3.07*

*Values are means + S.D. expressed liver foci. n=9-10 liver samples per diet group.
“within the same row are significantly different from CO/DEN/PB treatment group
{p<0.05).

CO (corn oil), FO {fish oil), CF (clofibrate), DEN (diethylnitrosamine}, PB
(phenobarbital)
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Fig 1. Effect of experimental diet on mRNA expression of rat liver
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Fig2. Effect of experimental diet on protein expression of rat liver
“within the same row are significantly different from CO treatment group (p<0.05).
CO (corn oif}, FO (fish oil), CF {clofibrate), DEN (diethylnitrosamine), PB (phenobarbital)



