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Obesity, hyperlipidemia and diabetes have been increasing in affluent countries,
concomitant with changes in dietary habits and lifestyle. Therefore, there has been more
interest in the ameliorative effects of food factors to prevent or treat these diseases.
Recently, certain food ingredients were reported to be effective for the primary
prevention of such diseases. At this meeting, I will show some examples of the
preventivg effects of the food factors, cycloalliin, CLA and DAG, on obesity and
hyperlipidemia.

(1) Hypolipidemic action of cycloalliin

Cycloalliin is a cyclic sulfur-compound found in onions. Levels of the compound increase
during cooking accounting for about 50% of all sulfur-compounds. Our study indicated
that feeding of cycloalliin to rats reduced serum triacylglycerol (TAG) and cholesterol
ester. Cycloalliin inhibited microsomal TAG transfer protein (MTP), an essential protein
for apolipoproteinB-containing lipoprotein assembly and secretion, without affecting lipid
synthe51s We demonstrated for the first time that cycloalhm and related compounds
prevent VLDL assembly and secretion in the liver.

(2) Antiobesity of conjugated linoleic acid (CLA)

CLA is a mixture of positional and geometric isomers of linoleic acid, which is found
preferentially in dairy products and meats. CLA mostly contains cis-9,trans-11 and
trans-10,cis-12 isomers and has been suggested to have favorable physiological effects,
including anti-tumor and anti-diabetes activities. We demonstrated recently that
trans-10,cis-12 CLA isomer, but not cis-9,11-trans CLA, feeding resulted in reduced
abdominal adipose tissue weight and serum TAG level in obese/diabetic OLETF rats.
Trans-10,cis-12 CLA isomer reduced the apoliboproteinBlOO and TAG secretion in
human liver cells, HepG2. Furthermore, we found that trans-10,cis-12 isomer could
prevent obesity through an enhancement of energy expenditure and fatty acid
b-oxidation in muscle and adipose tissues. In conclusion, trans-10,cis-12 CLA isomer is
responsible for the prevention of obesity and hyperlipidemia.

(3) Functions of diacylglycerol (DAG)

DAG is a. component of dietary lipids. It is reported that DAG suppresses postprandial
hypertriglyceridemia and reduces adipose tissue in experimental animals and humans.
The mechanisms for these effects are not fully apparent. We studied the effect of DAG
on postprandial lipid metabolism in rats. Male rats were administered DAG(carboxyl-
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14C) or TAG (carboxyl-14C) into the thoracic duct via a stomach tube. At 24 h after
administration, the recovery of 14C-dioleoylglycerol in lymph was significantly lower
than that of 14C-TAG. At 1 h after administration, the recovery of DAG was almost
half of the amount of TAG recovered. The mass amounts of TAG and phospholipid

secreted In lymph were also significantly lower 1 h after administering DAG. These

results suggest that slow absorption and secretion of DAG could be responsible for the

suppression of postprandial hyperlipidemia and antiobesity actions seen with DAG.
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