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Mechanisms of Lycopene and Ketamine Involved in the Inhibition of
Lipopolysaccharide Induced Inflammation in Rat Microglial Cells
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Lycopene is not only a natural pigment, but also a very potent antioxidant which
exists in tomato. It could help us to fight against several degeneration disease. But
lycopene can not be produced in our bodies by itself, so, to get more lycopene can
help the bodies against the disease induced by free radical. Ketamine, a
non-competitive N-methyl-D-aspartate (NMDA) receptor antagonist, is a widely used
anesthetic in human and animals. It has the same chemical structure with PCP
(Phencyclidine), and all belong the cyclohexane. Lipopolysaccharide (LPS), the major
structural component of the outer wall of Gram-negative bacteria, is a potent activator
of macrophages. Activated macrophages and monocytes produce soluble mediators
and some inflammatory cytokines, like tumor necrosis factor-alpha (TNF-alpha),
interleukin-1 beta(IL-1 beta), nitric oxide (NO).

The present study we used micioglial cells, the macrophages in rat brain, to
investigate the effects of lycopene and ketamine, on the induction of TNF-alpha, IL-1
beta, and Nitric Oxide by LPS. According to our study, in microglial cells culture,
LPS (100 ng/ml, 24 hours) could dose- and time-dependently induce NO production.
Lycopene (5-20 microM) and ketamine (100-500 microM) caused a significant and
concentration-dependent inhibition on the production of NO upon stimulation by LPS.
In addition, pretreated with lycopene and ketamine by stimulation of LPS- caused a
concentration-dependent reduction in iNOS protein expression. Furthermore, we
found that lycopene and ketamine both can inhibit] B degradation. In addition,
lycopene and ketamine significantly inhibited ERK 1/2 phosphorylation. But in
another pathway—JINK/ SAPK, lycopene could be inhibited and ketamine didn’ t.
And in other cytokines, IL-1 beta and TNF-alpha, lycopene and ketamine both had the
inhibition of LPS stimulated .

Therefore, based on the above observations, we suggested that lycopene and ketamine
diminished LPS-induced inflammation in rat microglial cells. Except the mechanism
of NO release, other inflammation cytokines pathway is unclear. These results suggest
a possible role of lycopene and ketamine in managing septic inflammation through
inhibition of NO induction, and to get more mechanisms of other cytokines like IL-1
beta and TNF-alpha.



