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Lycopene inhibits mitogen-activated lymphocyte activity by modulating
T helper type 1 and type 17 activities
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Atherosclerotic cardiovascular disease is a prominent cause of morbidity and mortality worldwide and a national clinical priority in
Scotland(1). Considering the central role played by inflammation in atherogenesis, identifying potential means to inhibit this process is
paramount for the treatment and prevention of cardiovascular disease. T helper lymphocytes are central to this process, and previous
work showed that lycopene can inhibit lymphocyte proliferation(2). However, the effects of lycopene on T lymphocyte subsets remain
to be elucidated, particularly with regards to regulatory T cells, which play a central role in the modulation of immune responses
including inflammation(3). Therefore, this project aimed to assess the effect of lycopene on T helper and T regulatory cells activity.

All experiments were conducted in-vitro using peripheral blood mononuclear cells isolated from healthy volunteers. The cells were
incubated for 5 and 10 days with or without anti-CD3, in the presence of lycopene-enriched (5 µg/mL) or lycopene-free liposomes.
Furthermore, the experiments were conducted in the presence of interleukin 2 to promote the expansion of the T regulatory cells.
T regulatory population, as well as T helper response (types 1, 2 and 17) related activities were assessed by using specific cell surface
markers visualised by flow cytometry and by measuring particular cytokines (interleukins 4, 10, 17 and interferon gamma).
Additionally, the expression of kynurenine 3–monooxygenase was measured as a marker of T regulatory cells activity.

Lycopene significantly inhibited T helper 1 and T helper 17 responses both after 5 and 10 days culture, evidenced by a decrease in
the secretion of IFN-γ and IL-17, respectively. Additionally, lycopene tended to increase the Foxp3+ T regulatory cell population after
5 days of incubation and tended also to increase kynurenine 3-monooxygenase, a marker of regulatory T cell activity, at both time
points.

Effect of lycopene on IFN-γ and IL-17 concentrations (Table) and on Foxp3+ Treg cells (Figure)

Values are mean (SD), n = 6, after 10 days culture with antiCD3. Differences between the groups were assessed by univariate ana-
lysis.* Significantly different from control (p < 0·05, Tukey’s test). In the figure, data is presented as a stimulation index (ratio of the
anti-CD3 activated cells by the non-activated control) + SEM for both 5 and 10 days incubation.

These results show that lycopene inhibits T helper type 1 and type 17 responses, possibly by modulating regulatory T cell activity.
These results highlight novel potential mechanisms by which lycopene could exert cardiovascular protection.
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