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Isolation of novel inhibitor of advanced glycosylation products from
Sake Vinasse
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Due to over-nutrition and changes of food style, the occurrence rate of diabetes
mellitus has been dramatically increased. It is estimated that the numbers of people
with diabetes will be increased from 15.1 millions in year 2000 to 22.4 million in
2010, which stands for a 46 % increase. Diabetes is often associated with a variety of
severe chronic complications, including cataract, diabetic retinopathy, cardiovascular
disorders, diabetic nephropathy, and diabetic neuropathy. These chronic complications
are mostly irreversible and the burden of medical care has become an important social
economic issue. To develop drugs that can effectively alleviate or prevent diabetic
complication in a timely manner is an important and difficult challenge. One of the
major obstacle in drug development is partly because the exact mechanisms of
hyperglycemia-induced complications are not clear. Recent evidence revealed that
advanced glycosylation end products (AGESs) play a central role in mediating the
diabetic sequelae. AGEs can be formed by nonenzymatic “Mallard reaction” of the
caronyl group of glucose and the amino group of proteins, or by polyol pathway.
Under hyperglycemic conditions, glucose can be converted to sorbitol by high Km
aldose reductase, an enzyme used NADPH as cofactor. Reduction of NADPH will
hamper the formation of glutathione, am endogenous antioxidant. Sorbitol can be
further converted to fructose and triose by the polyol pathway and give rise to
generation of methyl glyoxal. Methylglyoxal is characterized of its highly reactive
dicarbonyl group, which can instantly react with protein to form AGEs. Pimegidine
(aminoguanidine) is a nucleophilic agent owing reactive hydrazine group (-NH-NH2)
and guanidino group -NH-C(=NH). These reaction centers can block the reactive
carbonyl group or Amadori product and prevent AGEs formation. In the past few
years, Pimegidine has been shown to alleviate diabetic nephropathy in diabetic rat
model. Although Pimegidine did not pass the phase I clinical trial due to its severe
adverse effects and genome toxicity, these therapeutic targets has encourage many
cutting edge researches. Many Chinese herbal drugs have been used to treat diabetes
for thousand years. The purified or partially purified compounds from natural
products possess diversified structural features and are excellent compound library for
anti-diabetic drug development. Our laboratory has been working on AGEs for years
and has generated a lot of important research materials and used them to develop
many assay protocols including competitive ELISA and automatic AGEs
measurement protocol. We have developd that a series of high throughput screening
assay based on the mechanism of AGEs formation. We hope these high throughput
screen assay will enhance the identification of lead compounds that are inhibit or
break AGEs formation.



