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Non-insulin dependent diabetes mellitus (NIDDM) is one of the major metabolic disorders both
in Taiwan and worldwide. Its chronic complications including atherosclerosis, retinopathy,
neuropathy and nephropathy are devastating. Therefore, NIDDM has an enormous impact on our
society. The pathogenesis of NIDDM is now generally agreed upon to include two arms, i.e. insulin
resistance and islet B cell failure. In the last decade, the classical genetic approach has led to the
identification of a few genes, such as MODY?2 and mitochondrial tRNA gene, which mutations
cause the failure of islet B cells to secret insulin. These mutations make up only less than 2% of]
NIDDM patients. In contrast, our current understanding of the genetic mechanism of insulin
resistance is very deficient.

We have proposed to study the biological relevance of the differentially expressed genes in
several insulin resistance models in cell culture. We have set up the models of insulin resistance
induced by the treatment of high-dose insulin, TNFa and so on in differentiated mouse 3T3-L1
cells. The status of insu#fin sensitivity will be monitored by of glucose consumption and lipolysis.
The differential expression of genes in the pathways of glucose and lipid metabolism will be
monitored with real-time PCR and ¢cDNA microarray followed by the confirmation with Northern
blots. If a gene were differentially expressed between insulin sensitive and resistant states,
rosiglitazone will be added to investigate whether its expression pattern could be modified. Genes
that pass through these relevance tests will be chosen for further study. The conditional expression
plasmids containing sense or anti-sense cDNA will be constructed and stably transfected into 3T3-
L1 cells to evaluate their effects on insulin sensitivity and the other related phenotypes. We have so
far cloned two genes in expression plasmids. Functional assays of these genes on insulin resistance
will be soon studied. The genes differentially expressed in these models can also be chosen to screen
adipose tissue gene expression in NIDDM patients in the future.

In conclusion, we intend to utilize the cell culture models of insulin resistance to pursue the
biological significance of the differentially expressed genes between insulin sensitive and resistant
state of adipocytes. The results of this basic study can be easily related to clinical application.
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We have set up several models of insulin resistance induced by the treatment of high-dose insulin,
TNFa and so on in differentiated mouse 3T3-L1 cells. The main issue during the process of setting
up these models was the inconsistency of 3T3-L1 differentiation. We found that 3T3-L1 cells after
prolonged propagation may not be optimal for differentiation induction. On the other hand, cells
only moderately (around 30%) differentiated may still be successfully used for a second attempt. We
have tried several conditions of stimulation on differentiated 3T3-L1 and assay their steady-state|
consumption of glucose and glycerol release (Fig 1). In differentiated 3T3-L1 adipocytes, we found
that higher glucose itself could stimulate glucose consumption. Insulin could stimulate further
glucose consumption, however the effect was quite modest. Interestingly, insulin could enhance
lipolysis consistent with a recent report (1). In low glucose concentration (100 mg/dL), the effect of]
glucosamine and dexamethasone on glucose consumption and lipolysis was not obvious. In our pilot
experiments with high glucose (450 mg/dL), glucosamine had a significant effect on reducing
glucose consumption, whereas dexamethasone had a significant effect on enhancing lipolysis (data
not shown). TNFa increased both glucose consumption and lipolysis. We have collected the lysates
for these samples. RNA extraction will be performed and real-time PCR, microarray and Northern-
blot will be conducted t® detect differential gene expression.

We have also cloned human adiponectin and PPAR genes into some expression vectors. We will
assay the effects of over-expression, under-expression and expression of mutant genes on the
metabolism and gene expression in differentiated 3T3-L1.

The progress of this project has been slow. However, some significant results will be available in

the second year of this project.
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