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There are many theories as to why the 

biological process of aging takes place. The 

free radical theory postulates that organisms 

age due to the buildup of free radical damage 

over time. Free radicals are any number of 

atoms or molecules that have an unpaired 

electron in their outer shell. For biological 

organisms, free radical damage is associated 

with oxidative damage. Antioxidants act as 

reducing agents that limit oxidative damage. In 

theory, reducing oxidative damage should 

increase the lifespan of an organism. Free 

radicals are only one factor in the aging 

process. Another key contributor to aging lies 

within genes. Organisms are preprogrammed to 

age and eventually die to ensure that evolution 

can occur. Humans age progressively over time 

due to the presence of  protein ∆50 lamin A, 

which sensitizes the structure of a cell. Over 

time cells become more prone to oxidative 

damage from free radicals and this results in 

aging. Although there are factors that 

contribute to damage. 

•A study concerning antioxidants and their effects on 

aging found that the antioxidants had remarkable 

effects on aging as well as age-related disorders. 

 

•The antioxidants were tested on mice, drosophila, and 

daphnia. In all the tests the antioxidants inhibited 

several age related disorders. The cells treated with 

antioxidants showed increase resistance to induced 

apoptosis via hydrogen peroxide. (Skulachev, 2007)  

 

• Research concerning protein lamin A involved 

observing subjects with an accelerated aging disorder 

known as progeria. The subjects with progeria 

exhibited overproduction of protein lamin A.  

 
•By studying subjects with progeria the researchers 

were able to deduce the role of protein lamin A within 

the cell. The over-production of lamin A caused 

malformations in cell structure. (Taimena, 2009) 

 

• A study was performed in order to assess lamin A and 

its connection with aging. The study found a 

relationship between levels of a type of lamin A, ∆50 

lamin A, and rates of aging.  

 

•In subjects with progeria, the accelerated aging 

disorder there are high levels of ∆50 lamin A present. 

∆50 lamin A is present in low levels in normal cells. The 

researchers formulated a theory that ∆50 lamin A could 

possibly make a cell more prone to aging by sensitizing 

its overall structure. (Kudlow & Kennedy, 2006)  
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METHODOLOGY 
• A relationship can be established between the free radical 

theory of aging and protein lamin A, specifically ∆50 lamin A. In 

the process of normal aging, low levels of ∆50 lamin A over time 

continuously weakens the structure of the overall cell.   

•By making the cell weaker free radicals have the opportunity to 

induce more damage. 

•The antioxidant treatment has the potential to act as a 

treatment for people with progeria. 

• Further studies need to be conducted to assess why some 

people age better than others. Genetic analysis of these 

individuals could reveal new information with respect to aging. 

•I will explore the feasibility of a study examining the effects of 

lamin A  therapy on aging in mammals. 

 

 

 
 

Cell Apoptosis 

Charts 

Test results for induced cell 

apoptosis. Cells treated with 

antioxidants showed increase 

apoptosis resistance.  

Antioxidants Effects 

Table 

Table listing the various antioxidant effects on the animal test 

subjects.  

Control Cells versus Mutant Progeroid 

Cells 

∆50 lamin A and 

aging  

Model showing the relationship  between aging and 

the levels of ∆50 lamin A.  

 

Stained cells show the differences in overall cell 

structure of normal cells versus those of progerian 

cells.  
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