
 

Obesity Associated With Clear Changes In Gene-networks And 
Dysfunction Of Mitochondria  
 
ScienceDaily (Mar. 13, 2008) - The machinery responsible for energy production in fat 
cells is working poorly as a result of obesity. Finnish research done at the University of 
Helsinki and the National Public Health Institute shows that this may aggravate and work 
to maintain the obese state in humans. 
 
Studying rare cases of young (25 year old) identical twins with large differences in 
bodyweight a Finnish research group has shown that already in the very early stages of 
obesity, clear changes in the function of the cellular mitochondria can be observed. 
Mitochondria are responsible for the energy production in cells and their dysfunction may 
work to maintain and worsen obesity. Surprisingly, the genes most drastically affected by 
obesity were ones involved in the breakdown of a class of amino acids known as 
branched-chain amino acids. These changes in the obese twins were clearly associated 
with pre-diabetic changes in sugar metabolism and the action of the hormone insulin. 
 
Along with all its associated ailments, obesity is an ever increasing health concern. 
While healthy eating habits and exercise are important, genes do play their own 
important part in the development of obesity. 
 
"Identical twins share all the same genes and almost always are also identical in weight. 
Studying identical twins that do differ in weight is the best approach we have to get at 
the mechanisms involved in the interplay between genes and environment that result in 
obesity", explains research scientist Kirsi Pietiläinen from the department of Public 
Health at the University of Helsinki, Finland. In a large collection of 650 pairs of Finnish 
twins born between the years 1975 and 1979, the researchers were able to identify only 
18 pairs that at the age of 25 had developed more than a 10 kg (22 lb) difference in 
weight. The body composition and metabolism of 14 of these pairs was carefully studied 
and a sample of their fat was also obtained. 
 
In a case where one of the identical twins is considerably heavier than the other, the 
reason behind this is not in the genes. Regardless of their identical genes, these genes 
can however be active at a different level. The research took advantage of this condition 
in order to characterize those changes in gene activity in fat tissue that result from 
obesity. 
 
The researchers identified that the fat cells of the obese twins contained fewer copies of 
the DNA located in mitochondria. This DNA contains the instructions for energy use by 
the cell. "If one were to compare this cellular power plant with a car engine, it could be 
said that the engine of the fat individual is less efficient", Pietiläinen says. An inefficient 
mitochondrial engine can also put out toxic exhaust. A clear sign of inflammation was 
observed in the obese twins' fat tissue --a sign of the poor health of the cells. 
 
Another sign of dysfunction in the mitochondria was also the much decreased 
breakdown of these branched-chain amino acids. What makes this observation 
especially important is the fact that the decreased breakdown of these amino acids, and 
their resultant increased concentration in the blood, was directly associated with pre 



diabetic changes, fattening of the liver and the excessive release of insulin by the 
pancreas. 
 
The research employed a gene-chip technology that enabled the scientists to measure 
the activity of all human genes. "By employing a genomewide method, biostatistics and 
the unique set-up of these identical twins, we were able to uncover new mechanisms 
behind obesity and the early diabetic changes in the metabolism of the fat twins. In the 
future it will be important to determine whether these changes can be reversed by losing 
weight", concludes Jussi Naukkarinen, a scientist at the department of Molecular 
Medicine, National Public Health Institute of Finland. 
 
The research is published in the latest edition of the science journal PLoS-Medicine 
(published online 11th of March). 
 
Adapted from materials provided by University of Helsinki, via EurekAlert!, a service of 
AAAS. 
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