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Marina Jendrach worked with a team of biology and kinetics experts from several institutes in Germany to study the ageing of cells found in the umbilical vein. The goal of their study was to observe and compare the activity levels within the mitochondria of the cells as they aged (Jendrach et al., 2005).
Human umbilical vein endothelial cells (HUVECs) are found in the interior wall of the blood vessels in the umbilical cord. Jendrach and her colleagues studied the changes in fission and fusion activity within mitochondria found in HUVECs. Mitochondria are in charge of biochemical processes for respiration and energy production within our bodies. Fusion and fission, both cell activities, are nuclear reactions that result in energy being made. Fusion combines and fission splits cells together to release energy. Fission and fusion processes happen throughout the human body, but the effects of how mitochondria ages and how that changes fission and fusion activity has not been studied enough (Berman, Pineda, & Hardwick, 2008). HUVECs are currently the ideal model for researchers to study mitochondria activity in the aging cells and its effects, which can be applied to health of the ageing body.




Figure 4 in the article shows the results of the cells in fission and fusion activity from proliferation to becoming post mitotic. Proliferation occurs when the cell is “young” and is dividing, and post mitotic cells are mature cells that no longer divide. Older HUVECs were seen to be larger in size, and sometimes multinuclear and flat. Multinuclear cells had more than one nucleus. It was also seen that older HUVECs had a decrease of mitochondria membrane potential, as well as fewer folding in the mitochondria, followed with less structure and swollen areas that did not have any folding at all. Mitochondria in old HUVECs also showed loss of intact mtDNA. This is found only in mitochondria, and is a double stranded DNA. Finally, in young, proliferative cells, fission and fusion cells had almost equal activity, but in post mitotic cells, both showed a large decrease. Post mitotic cells decreased their fusion and fission activity in mitochondria, and followed with physical and structural changes. This result showed the researchers that ageing cells affected the activity of fission and fusion in mitochondria, and affected their structure and thus, their function (Jendrach et al., 2005).
This is an issue because mitochondria create energy to power the cell. As the research, above, has shown, when mitochondria ages, the fission and fusion activity levels decrease, followed by changes in its shape and structure, which would lead to a deficiency in its function. Apart from providing energy, mitochondria also play an important role in maintaining neural survival, and fusion and fission activity level may affect neural disorders and brain injuries (Khacho & S. Slack, 2015), including Parkinson’s disease.
Mitochondria have several ways of making energy. The way they usually use is oxidative phosphorylation (OXPHOS), but it generates some free radicals on top of the energy that is produced. Free radicals are most likely to damage the mitochondria, and if there are enough of them, they can damage mtDNA (mitochondrial DNA) to the point that it shuts down OXPHOS, forcing it to a less ideal way to produce energy for the cell and body. Usually, mitochondria can signal itself to break down, but in this case, since it has already stopped the production of OXPHOS, it does not know to break down, and will instead continue to copy itself in its damaged form, creating new mitochondria that is damaged and does not function properly. These cells also will not know to break down and will copy more of themselves. Once mTDNA are damaged, the non-OXPHOS mitochondria eventually will take over the entire mtDNA population of a cell. Non-OXPHOS cells combine with oxygen and elections to create reactive oxygen species (ROS), which are more free radicals, as well as cholesterol, especially such as low-density lipoproteins. If combined with cholesterol, then they will form damaged cholesterol and will eventually lead to a condition called atherosclerosis. This condition is the leading cause of cardiovascular disease and coronary heart disease (Rosca, Tandler, & Hoppel, 2012).
Fortunately, new data continues to show that mitochondria are able to self-repair damage. Mark Berneburg and his research team concluded from their experiment of testing live rats with injections of a special pre-made mtDNA that mitochondria’s repair mechanisms can be active (Berneburg, Kamenisch, Krutmann, & Röcken, 2006). This conclusion shows that technology will continue to be capable of replacing damaged mitochondria. 
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