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Abstract

PPAR (Peroxisome proliferator activated receptor) are transcription factor
belonging to the nuclear receptor family. Three mgjor isoforms, PPARa & (B ) and
y had been identified in mammalian tissues. PPARa  ismainly expressed in liver
and transcriptionally regulate the expression of genes for lipid metabolism. PPARy >
is expressed exclusively in adipose tissue and regulate the differentiation of
adipocytes as well as genesfor lipid storage. This study was aimed at the effect of
oxidized frying oil (OFO) and fish oil on the morphology and lipid metabolism of
adipocytes. We hypothesized the expression of PPARy down stream genesin
adipocytes will be down-regulated by feeding dietary OFO or fish oil. As aresult, the
hypertrophy of adipocytesinduced by high-fat diet will be inhibited. These effects
could be inferred to the activated PPARa , dietary OFO and fish oil enhance thelipid
metabolism in liver and decrease the TG-rich lipoprotein in plasma, which may
reduce the ability of utilization of TG in extra-hepatic tissue. When the expression of
LPL is decreased in adipose, the synthesis and accumulation of TG in adipocyte will
be reduced then result in smaller cellular size and decreased fat mass. The hormones
secreted by adipocytes may be modified and affect the regulation of glucose
homeostasisin rats.

To test this hypothesis, SD rats were separated into one low-fat group (LF) which
fed with 5 % fresh soybean oil, and 3 experimental high fat diet groups which fed
with 20% fresh soybean oil (HF), OFO (HO) or fish oil (HFO) respectively. After 6
weeks, rats were killed and the expression PPARy down-stream genes ( LPL and aP2)
were measured in epididymal and retroperitoneal fat pad. The size and numbers of
adipocytes from the two fat tissues were detected and chemical composition of
adipocytes, liver lipids, plasmalipids, leptin, insulin and glucose were also analyzed.
The results show, feeding with dietary OFO or fish ail, liver enlargement, peroxisome
proliferation, reduction of liver lipid and induction of PPARa  target gene—ACO
activity, al of the PPARa activation effects were induced. Both OFO and fish il
inhibit the hypertrophy of adipocytes. Feeding OFO had no effect on total adipocyte
numbers, but the lipid content in adipocytes were significantly reduced (P<0.05). The
anti-hypertrophy effect of OFO was more potent than fish oil. However, the
expression of aP2 and LPL genesin epididymal and retroperitoneal fat tissue were not
significantly influenced by feeding OFO or fish oil. Unexpected, the fasting serum
glucose and insulin were significantly increased which imply an insulin resistance
may be under developed.

Keywords: fish oil, oxidized frying oil, adipose tissue, PPARa , PPARY , insulin
resistance
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Tablel Relative tissue weight of rats fed experimental diets for 5 wk®
Relative liver wt. Relative epididymal fat wt. Relative retroperitoneal fat wt. Relative brown adipose wit.

Relative kidney wt.

0/100 g body
LF 321+0.32 1.05 + 0.27* 1.24+0.20° 0.15+ 0.03 0.88+ 0.06
HF 3.37+0.27° 1.35+0.16° 1.53+0.37° 0.17 + 0.03° 0.83 + 0.06"
HO 5.69 + 0.37° 1.14+0.22° 0.62 +0.31° 0.23+0.042 0.99+ 0.06?
HFO 4.18 + 0.36" 1.02+0.26° 1.14+0.33° 0.20+0.05%® 1.01 + 0.07°

! values are means + SD, n = 8. * denote a significant difference (P<0.05) between LF and HF group which was analyzed by student t-test. The significance of differences
among HF, HO and HFO groups were analyzed by one-way ANOVA and Duncan’s Multiple Range Test. Values not sharing a superscript letter are significantly different

(P<0.05).

Table2 Serum and liver lipids of rats fed experimental diets for 5 wk*

Serum lipids Liver lipids
Total lipid TG TC NEFA Total lipid TG TC NEFA
g/L mmol/L mg/g umol/g
LF 6.29+0.87  1.09+040 254+063 048+012 346+53 25.0+ 6.5 346+53 22.1+4.6
HF 522+ 1.14% 071+019° 271+079° 044+007*° 535+143 405+99* 535+14.3° 242+47%
HO 557+121° 0.82+030° 255+040*° 0.33+0.06° 191+90° 174+101° 191+90° 105+33°
HFO 317+081° 068+018° 1.63+0.38° 035+0.02° 202+45 12.1+54° 202+45°  107+17°

! Values are means + SD, n = 8. * denote a significant difference (P<0.05) between LF and HF group which was analyzed by student t-test. The significance of differences

among HF, HO and HFO groups were analyzed by one-way ANOVA and Duncan’s Multiple Range Test. Values not sharing a superscript letter are significantly different

(P<0.05).



Table3 Lipid content in retroperitoneal or epididimal fat pad of rats fed experimental diets for 5 wk*

Crude fat

(g/g tissue) (g/tissue) (9/g DNA) (mmol/gtissue) (mmol/tissue) (mmol/gDNA)
Retroperitoneal fat pad
LF 0.48 + 0.05 1.59 + 0.22 1132 + 384 0.49 + 0.07 1.60 + 0.27 1148 + 421
HF 0.48 + 0.03* 2.07+0.71° 2000+ 10152 0.41 + 0.04° 1.76 + 0.59% 1664 + 720°
HO 0.46 + 0.05* 0.61+ 0.48° 585 + 221° 0.45+ 0.10° 0.61 + 0.49° 595 + 267"
HFO 0.44 + 0.07* 1.28 + 0.67° 1275+ 615% 0.46 + 0.07 1.38+0.78" 1365 + 661°
Epididymal fat pad
LF 0.67 + 0.05 1.97 + 0.57 1322 + 387 0.78+0.11 228+0.71 1518 + 419
HF 0.73+0.32° 2.76 + 1.47° 1470 + 7112 0.86 + 0.09° 3.18 + 0.69 1730 + 645°
HO 0.67+ 0.03® 1.77+ 0.49%° 854 + 300° 0.91+0.07° 2.36+ 0.55% 1141 + 375°
HFO 0.43+0.22° 152+ 1.12° 1053+ 496% 0.58 + 0.30° 2.06 + 1.46° 1429 + 664°

! Values are means + SD, n = 8. * denote a significant difference (P<0.05) between LF and HF group which was analyzed by student t-test. The significance of differences

among HF, HO and HFO groups were analyzed by one-way ANOVA and Duncan’s Multiple Range Test. Values not sharing a superscript letter are significantly different
(P<0.05).
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Figurel Thegrowth curve of ratsfed experimental diets for 5 weeks. There was no
significant difference of body weight gain of rats fed with HO or HFO diet when
compared with their pair fed controls.
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Figure2 The acyl-CoA oxidase (ACO) activity in liver of rats fed experimental
dietsfor 5 weeks. The significance of differences among HF, HO and HFO groups
were analyzed by one-way ANOVA and Duncan’s Multiple Range Test. Vaues not
sharing a superscript letter are significantly different (P<0.05).
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Figure3 The proliferation of peroxisome in liver of rats fed experimental diets for 5
weeks. A: LF group, B: HF group, C: HO group, D: HFO group. The liver sections
were stained by DAB and observed under light microscope.
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Figure4 The profile of serum glucose change of rats fed experimental dietsfor 5
weeks. * indicate a significant difference between HO and HF groups (P<0.05).
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Figure5 The concentration of serum insulin and leptin of rats fed experimental diets
for 5 weeks. The significance of differences among HF, HO and HFO groups were
analyzed by one-way ANOVA and Duncan’s Multiple Range Test. Values not sharing
a superscript letter are significantly different (P<0.05).
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Figure6 Distribution of sizse of adipocytes from retroperitoneal fat pad of rats fed

experimental dietsfor 5 weeks.
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Figure 7 Distribution of sizes of adipocytes from epididymal fat pad of rats fed
experimental dietsfor 5 weeks.
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Figure8 DNA content in retroperitoneal or epididymal fat pad of rats fed
experimental dietsfor 5 weeks. The significance of differences among HF, HO and
HFO groups were analyzed by one-way ANOVA and Duncan’s Multiple Range Test.
Values not sharing a superscript letter are significantly different ( P<0.05).
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Figure9 aP2 and LPL mRNA content in retroperitoneal or epididymal fat pad of
rats fed experimental diets for 5 weeks. Each value was normalized by 18S RNA.






