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The metabolic syndrome (MS), a cluster. of metabolic abnormalities such as obesity,
hyperlipidemia, type 2 diabetes, and hypertension, is a widespread and increasingly prevalent
disease in.industrialized countries and contributes to the increase in cardiovascular morbidity
and mortality. Nonalcoholic fatty liver disease is often associated with features of the MS.
Although the pathogenesis of MS is complicated and -precise- details of the underlying
mechanisms are not known, it has been suggested that the quality of dietary lipids may be an
important modulator in terms of the risks associated with MS. The concept of a “structured-
lipid (SL)” implies modification of the fatty acid composition and/or their location in the
glycerol backbone, and improvement of the physical and/or physiological properties of
lipids. The purpose of the present study was to investigate the effects of dietary SLs such as
w3 polyunsaturated fatty acids (w3 PUFAs) containing -phosphatidylcholine (03-PC),
phosphatidylinositol (PI), and dolphin oil, on the development and prevention of MS.

Firstly, the author investigated the effects of dietary w3-PC, extracted from fish roe, in
obese Otsuka Long-Evans Tokushima Fatty (OLETF) rats. Dietary ®3-PC reduced
abdominal whitc adipose tissue weights, liver weights and hepatic triacylglycerol (TG)
levels. These changes were attributable to the significant suppression of fatty acid synthase
activity and significant enhancement in the activities of carnitine palmitoyltransferase (CPT)
and peroxisomal -oxidation in w3-PC-fed OLETF rats. Moreover, dietary w3-PC reduced
serum glucose levels concomitant with the increase of serum adiponectin levels.

. Subsequently, the author investigated the effects of dietary PI in.obese, diabetic Zucker
(fa/fa) rats. Dietary PI markedly prevented the development of hepatomegaly and hepatic
steatosis and lowered hepatic injury markers in serum. Hyperinsulinemia was relieved by the
feeding of dietary PI. These effects were attributable to an increase in serum adiponectin,
enhancement in the activity of CPT, and suppression of mRNA expression of inflammatory
genes in the liver.- Moreover, dietary PI reduced hepatic and serum cholesterol levels
concomitant with the increase of fecal bile acid excretion.

Finally, the author investigated the effects of feeding dolphin oil, extracted from dolphin
adipose tissue and containing isovaleric acid and ®3- PUFAs, in obese OLETF rats. The
dolphin oil diet reduced hepatic TG levels. These effects were attributable to the
enhancement of lipoprotein synthesis and secretion in the liver and the increase of serum
adiponectin levels.

In conclusion, these studies demonstrate that dietary SLs, such as w3-PC, P, and dolphin
oil, can prevent or alleviate MS by acting as a dictary adiponectin inducers.
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