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Abstract

Despite the analysis of the link between obesity and the incident of
aggressive prostate cancer, there is a limited understanding of the
cellular processes that are involved in this relationship. We are
currently analyzing the effect of specific fatty acids that are
common in Western diets of overweight and obese men on a
variety of cellular functions of normal prostate and prostate cancer
cells to gain a better understanding of how dietary fatty acids may
contribute to the development of aggressive prostate cancer.
Studies on the effect of environmental fatty acids on cells from
other cancers showed alterations in lipid metabolism of the cells
as well as a change in proliferation in the reactions to these fatty
acids. For example, a study on ovarian cancer demonstrated that
an increase in the fatty acid concentration in the microenvironment
of the cells promotes tumor growth3.

Methods
Three different cell lines with different metastatic potentials were
tested and maintained in culture for the duration of the
experiments: PC3 (high metastatic potential), C4-2 (mid-level
metastatic potential), and LNCaP (low metastatic potential). To
test the effect of fatty acids on cell metabolism, a pre-determined
number of cells were plated in 48-well plates. Twenty-four hours
after plating, the growth medium was replaced with medium
containing different concentrations of a specific fatty acid ranging
from 50µM-400µM to determine the relevant concentration that
affects metabolic activity. It is important to note that the cells were
treated in an RPMI medium that is free of Fetal Bovine Serum
(FBS) in order to eliminate exposure to any other fatty acids.
Seventy-two hours after treatment, a (3-(4,5-dimethylthiazol-2-yl)2,5-diphenyltetrazolium bromide) tetrazolium assay, or MTT assay,
was performed to determine cell viability5.
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The most common cancer diagnosed in men is prostate cancer1.
Multiple studies analyzing a correlation between weight and the
occurrence of cancer demonstrated that obese men have a
significantly higher incident of aggressive prostate cancer than
men of healthy weight; even though the diagnosis of prostate
cancer in both groups is similar2. The objective of my proposed
project is to analyze the effects of various fatty acids on the
metabolic activity of normal prostate cells and prostate cancer
cells. To accomplish this, three different prostate cell lines (noncancer and cancer with varying degrees of invasive ability4) will be
analyzed in regard to changes in metabolic rate in response to
varying concentrations of seven different fatty acids. At the
conclusion of this study it is expected that I will have identified the
exact type and concentration of fatty acids that affect the growth of
each of these cells.
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Conclusions & Future Directions
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Upon analysis of our data, we can see an inverse relationship between the relative
metabolic rates of the each cell line with increasing concentrations of fatty acids. The
higher concentrations of fatty acids have the greatest effect on the metabolic rate of
the PC3 cell line, and the least effect on the metabolic rate of LNCaP. The results of
this project will contribute to the growing understanding of the effect of fatty acids on
prostate cancer cell proliferation in humans. In the future, this can have a great
impact on the development of new medications, treatment methods, or preventive
measures that will hopefully one day eradicate the disease.
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(1) Prostate cancer cell lines analyzed and their metastatic potentials (more stars
correspond to a higher metastatic potential). (2) The fatty acids used in this study and
their structures (color coding is respective to graphs; see Figure 5). (3) MTT colorimetric
assay procedure. (4) Completed MTT Assay showing cell viability (darker wells
represent more viable cells). (5) Results of experiments graphed to a standard of 100%
cellular viability for PC3, C4-2, & LNCaP after 72-Hour incubation.
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