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1. Project summary

Intracellular fat accumulation in peripheral tissues such as muscle and liver is the most
obvious cellular hallmark of obesity and type 2 diabetes mellitus. Although this condition
is commonly described as "ectopic fat accumulation”, this definition does not reflect the

cellular complexity and the physiological cost of the disorder.

The organelle in charge of storing fat is called the lipid droplet. Lipid droplets are not just
accumulations of fat, but dynamic organelles that function in a wide variety of key cellular
processes. Lipid droplet overload / dysfunction (which occurs during obesity) triggers a
complex cellular response that could ultimately lead to or contribute to the development

of insulin resistance and type 2 diabetes.

Surprisingly, although it is becoming increasingly clear that lipid droplet dysfunction /
overload plays a role in the progression of insulin resistance, alleviation of organelle
dysfunction has been largely neglected by existing therapies. In fact, type 2 diabetes is
currently understood as a glucose-related disease and its clinical management is
exclusively aimed at lowering blood glucose. In contrast, little effort has been made to
simultaneously reduce intracellular dyslipidaemia or, in other words, to stimulate a
controlled consumption of lipid droplets by decreasing overload, lipotoxicity, and cellular
damage of intracellular organelles. This complementary strategy, which could reverse
some of the root causes of type 2 diabetes, could be crucial to provide a significant

advance in treating the disease.

2. Results obtained

After evaluating different experimental approaches, metabolic pathways, and molecules to
modulate these pathways, to reduce the intracellular accumulation of fat, it was decided
to stimulate the mitochondrial consumption of fatty acids by means of a molecule that

belongs to the furan family. This molecule should function as an inhibitor of the key



enzyme in lipid synthesis and the main natural inhibitor of fat consumption by the

mitochondria.

Studies in cell culture showed the effectiveness of this molecule in reducing intracellular
fat accumulation and, more importantly, the toxicity associated with excess of saturated
fatty acids. Studies in mice fed with high-fat diets showed that this furan not only reduces
the weight of animals and the accumulation of fat in adipose tissue, muscle and liver, but
it also significantly reduces liver damage and the progression of insulin resistance. and the

type 2 diabetes associated with obesity.

3. Relevance with possible future implications

The initial project had the markedly basic intention of identifying new therapeutic targets
to implement the current treatments for insulin resistance and type 2 diabetes. The
results obtained in this project show, for the first time, that pharmacological treatments
aimed at enhancing the consumption of lipid droplets represent an excellent strategy. Our
studies demonstrate this in cultured cells, primary cultures and mice subjected to high-fat
diets. We have not observed any adverse effects of the proposed treatments in
experimental animals. The reduction of insulin resistance has been observed in just six
weeks of treatment and in mice that were already obese, even maintaining the high-fat
diets. Once a new target has been characterized, a second stage of work should allow

exploring the possibility of applying these and other similar drugs to clinical practice.
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