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Figure 10. MCP-1 expression after photocoagulation in RPE-choroid complex. A: The amount of monocyte chemotactic protein-1 (MCP-1)
transcripts was compared with /8S transcripts (y-axis) expressed in the same samples. These data are from four different eyes. Values in
histogram are means+SEM B,C: Representative samples of PCR fragments (individual ratio of MCP-1:18S closest to the corresponding mean)
for 10—12-week-old mice (B) and 1-year-old mice (C) were analyzed by 3% agarose gel electrophoresis and visualized by ethidium bromide
staining under ultraviolet light. Prior to laser treatment MCP-1 mRNA expression was very low. After photocoagulation, it is strongly expressed
in the retinal pigment epithelium-choroid complex; its level of expression is higher and observed for a longer period of time in old mice.

atday 2 in a mouse model of CNV. In all cases, VEGF mRNA
expression decreased thereafter.

In the present study, we have observed that the level of
VEGF mRNA expression and its kinetics are associated with
the age of the treated mouse. In our experiments, we found
that, in young mice (group III), the VEGF mRNA levels
peaked at 16 h after photocoagulation. It is possible that the
very early peak we observed in the 10—12-week-old mice
group compared to results published in the literature is due to
the difference in laser protocols used in ours and the other
studies. Itis of interest that while the peak expression of VEGF
mRNA in 10-12-week-old mice reached only 1.3 times the
control levels of untreated eyes, the peak expression in one-
year-old mice was 2.7 times that of the controls. Thus, the
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signal for VEGF expression (and probably protein secretion)
is more marked in group IV mice and may explain the more
prominent CNV reaction observed.

Along with other researchers, we have previously
reported that infiltrating macrophages and microglia promote
CNV [8,33-35]. We have shown that the number of F4/80+
infiltrating cells reached a peak on day 3 and 7 after
photocoagulation, decreasing rapidly thereafter [8]. MCP-1 is
a chemokine that activates monocytes and influences the
extravasation of inflammatory cells, causing monocyte
accumulation [36]. MCP-1 gene and protein are expressed by
many cell types, including macrophages, endothelial cells,
vascular smooth muscle cells, and epithelial cells [37]. In
addition, MCP-1 gene expression has been reported in several
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distinct extraocular models of inflammation and injury and in
a CNV laser induced model [36,38,39]. Decreased MCP-1
expression is associated with significant inhibition of
macrophage infiltration and reduced CNV [39,40], suggesting
recruitment of macrophages to the site of laser burn and the
extent of neovascularization is under the control of the
expression of MCP-1. Indeed both these phenomena are
diminished in CCR2-deficient mice lacking the receptor for
MCP-1 [33-35].

To our knowledge, the influence of aging on MCP-1
mRNA expression in experimental CNV laser-induced
models has not been previously reported. Njemini et al. [41]
reported a higher level of serum MCP-1 in elderly patients.
These further increased in association with inflammation and
were higher than those observed in young patients with or
without inflammation. In the present study, increased MCP-1
mRNA expression in one-year-old mice may have contributed
to the more prominent CNV formation recorded in older mice
(group IV). Nonetheless, one cannot exclude the possibility
that macrophages in old mice have different chemokine
sensitivities along with cell surface receptors or signal
transduction processes alterations as suggested by Ambati et
al. and Njemini et al. [33,41]. In our study, we found a
different profile in MCP-1 mRNA expression in 10—12-week-
old mice (group III) and one-year-old mice (group IV) after
photocoagulation. These findings reinforce the possible tight
association between higher macrophage infiltration along
with the higher CNV formation in eyes of one-year-old mice.
Moreover, since macrophages are known to produce VEGF it
is possible that increased macrophages recruitment in one-
year-old mice contributed to the increased VEGF expression.

Altogether, these observations confirm our previous
findings [7,8] reporting the early involvement of the retinal
microglia and macrophages in the wound healing processes
following a laser burn in the mouse eye [42].

In conclusion, our study demonstrates that the extent of
CNV formation in the photocoagulation mouse model is
closely associated with the age of the treated animal.
Furthermore, we observed that the retinochoroidal wound
healing processes and repair after photocoagulation in the
mouse eye and the more prominent gene expression of
GFAP, VEGF, and MCP-1 and their profiles play a crucial
role in the resultant changes seen in the retina and choroid of
the treated animal. Influence of age on the extent of CNV
following phocoagulation is of interest for scientist using this
model to study ocular neovascularization and angiogenesis in
vivo. Moreover, these observations shed some light on the
mechanisms of wound healing and repair mechanisms within
the eye and may provide an insight regarding the reactions
taking place during the evolution of ARMD in “younger”
versus “older” patients.
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