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Abstract

In the present study, murine RAW 264.7 macrophages were incubated with poly-L-lysine
derived - advanced glycosylation end products {PLL-AGEs) to examine cyclooxygenase-2
protein expression.  Treatment of RAW 264.7 cells with PLL-AGEs caused a
dose-dependent cylooxygenase-2 but not cylooxygenase-1 expression and an increase in COX
activity. Increased cylooxygenase-2 expression was seen at 6 h and reached a maximum at
24 h.  The tyrosine kinase inhibitor, genistein, and the p38 mitogen-activated protein kinase
(MAPK) inhibitor, SB 203580, inhibited PLL-AGEs-induced cylooxygenase-2 expression,
while the Ras inhibitor, FPT inhibitor 11, and the MEK inhibitor, PD 98059, had no effect on
PLL-AGEs-induced cylooxygenase-2 expression.  Incubation of RAW 264.7 cells with



PLL-AGEs resulted in activation of p38 MAPK, and this activation was suppressed by
genistein and SB 203580.  Taken together, our results suggest that activation of protein
tyrosine kinase and p38 MAPK is involved in AGEs-induced cyclooxygenase-2 expression in
RAW 2647 macrophages.

Keywords: Advanced glycosylation end products; Cyclooxygenase-2; p38 Mitogen-activated
protein kinase; RAW 264.7 cells.
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Aging or prolonged elevation of glucose levels in diabetic patients results in a number of
complications including nephropathy, arteriosclerosis, retinopathy, neuropathy, and cataracts.
These complications have been related to advanced glycosylation end products (AGEs).
AGESs are fluorescent substances formed by the non-enzymatic “Maillard reaction”, and have
been considered to be an important factor in mediating diabetic sequelae (Brownlee, 1991).

Cyclooxygenase, also known as prostaglandin endoperoxide H synthase, catalyzes the
conversion of arachidonic acid to prostaglandin H, the precursor of prostancids. Expression
of cyclooxygenase has recently emerged as an important determinant of the cytotoxicity
associated with inflammation (Seibert et al., 1995). Cyclooxygenase has two isoforms
designated cyclooxygenase-1 and cyclooxygenase-2. Cyclooxygenase-1 is constitutively
expressed in many cell types. Cyclooxygenase-2 bears 60% overall identity with
cyclooxygenase-1 at the amino acid sequence level.

The signaling pathways of cyclooxygenase-2 gene expression have been studied in a
number of cell systems. The expression of cyclooxygenase-2 seems to be closely related
with the activation of mitogen-activated protein kinases (MAPKs). There are three
important groups of MAPKSs, including p44/42 MAPK, also known as extracellular
signal-regulated kinase 1/2 (ERK 1/2), stress-activated protein kinase (SAPK)/c-jun
N-terminal kinase (JNK), and p38 MAPK. The p44/42 MAPK pathway is preferentially
activated by growth factors and mitogens, whereas the SAPK/INK and p38 MAPK pathways
are preferentially activated by inflammatory cytokines and various forms of stress (Denhardt,
19%6). The p38 MAPK signaling pathway is involved in lipopolysaccharide (LPS)-induced
cyclooxygenase-2 expression in RAW 2647 macrophages (Paul et al., 1999), J774
macrophages (Chen et al., 1999), and human monocytes (Dean et al., 1999).

In the present study, we investigated the effect of PLL-derived AGEs on
cyclooxygenase-2 expression in the murine macrophage cell line, RAW 264.7. We found
that the PLL-AGEs stimulated a dose- and time-dependent up-regulation of both
cyclooxygenase-2 protein expression and cyclooxygenase activity. These effects can be
blocked by pretreatment of RAW 2647 cells with either the tyrosine kinase inhibitor,
genistein, or the p38 MAP kinase inhibitor, SB 203580, suggesting that the tyrosine
kinase-p38 MAP kinase pathway is involved in this signaling event.
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3.1. PLL-AGEs stimulate the increase in cyclooxygenase activity and cyclooxygenase-2
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3.3, Mechanisms by which PLL-AGES induce the increase in cycfooxygenase activity and

cyciooxygenase 2 expression
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3.4, PLL-AGEs activate p38 mitogen-activated protein kinase
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In conclusion, this study provides evidence for a novel role of AGEs in the regulation of
cyclooxygenase-2 expression. Cur results raise the possibility that diabetic complications
are mediated by AGEs-induced cyclooxygenase-2 expression. It will be of interest to
determine whether cyclooxygenase-2 inhibitors can be used to control diabetic squealae.
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