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Figure 4. Increased retinal ganglion cell
survival in the RGS2—/— mice. To
determine the effect of RGS2 on retinal
ganglion cell survival in the RGS2—/—
mice, we used retinal cryosections
derived from 12 to 15-month old male
mice and immunolabeled ganglion cells
with Brn-3-specific antibody. The same
specimens were also stained with
Hoechst 33258 dye to count the total
number of cells in the ganglion cell
region. Panels A and B show Brn-3-
specific immunostaining (red), C and D
show Hoechst staining (blue), and E and
F depict the overlapping of Brn-3 and
Hoechst staining. G: Quantitative
changes in the Brn-3-positive retinal
ganglion cells between the RGS2—/—
and wild-type mice. H: Quantitative
changes in the total number of cells in
the ganglion cell region of the retina in
RGS2—/— and wild-type mice. The
RGS2—/— mice show a significant
increase in Brn-3-positive cells in the
ganglion cell region of the central retina
as compared to the wild-type mice. The
total number of cells in the ganglion cell
region of the central retina based on
Hoechst staining did not show
significant difference between two
groups of the mice. Cell number is
expressed per unit area, and values are
expressed as meantSEM (n=4). The
asterisk indicates a p<0.05.
Abbreviations: ganglion cell layer
(GCL); inner plexiform layer (IPL);
inner nuclear layer 563 (INL); outer
nuclear layer (ONL); outer plexiform
layer (OPL). Scale bar represents 100
pm.

outflow and inflow [3], it is also necessary to exercise caution
while interpreting the results of lowered IOP in RGS2 7~ mice,
particularly with regard to whether this response is solely due
to increased aqueous outflow through the TM or also partly
owing to decreased secretion of aqueous humor by the ciliary
epithelium. Episcleral venous pressure is recognized to
potentially influence IOP [52]. However, we did not monitor
changes in episcleral venous pressure in the RGS27" mice.
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Thus, it remains to be determined whether there was any
influence of episcleral venous pressure on the observed
changes in IOP in the RGS2™ mice.

Since elevated IOP has been shown to influence retinal
ganglion cell survival [25,26,53,54], we also evaluated
changes in the retinal ganglion cell count in the RGS2™" mice
by immunofluorescence analysis using Brn-3 antibody. The
ganglion cell count in the central retina was found to be
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significantly higher in the RGS27 mice compared to the
littermate wild-type mice. One plausible explanation for the
increased ganglion cell survival in the RGS27" mice may
relate to the decreased IOP in these mice. The RGS2 7~ mice
used in this study were 12 to 15 months of age, and aging alone
decreases retinal ganglion cell survival [55]. Moreover, aging
is a major risk factor for glaucoma [1]. Aging of C57BL/6
mice has been reported to alter gene expression profiles and
to be associated with increased oxidative stress in different
ocular tissues [56,57] Therefore, additional studies are
required to also resolve the issue of whether the increased
RGC count observed in the RGS2” mice is specific to aging
animals or whether a similar response can be elicited in young
animals as well. Decreased IOP in glaucoma patients has been
shown to protect ganglion cells, contributing to their survival
[58]. However, it is also important to be aware that one cannot
rule out the direct influence of Gaq/RGS2 signaling on
ganglion cell survival, independent of the effects on IOP.
Indeed, the Goag-coupled M1 muscarinic receptors and their
agonists have been shown to increase retinal ganglion cell
survival [59]. In contrast to central retina, the retinal ganglion
cell count in the peripheral retina was found to be unaltered
in RGS2™" mice and the reasons for this difference between
these two regions of the retina is not clear at present. Although
we cannot completely rule out the possibility of any
developmental changes in the retina of RGS2™~ mouse, based
on histological examination of the retina in these mice
compared to wild-type mice, we did not notice any distinction
between these two groups of mice. Additionally, in the
published work, although these mice have been shown to
exhibit abnormalities in T-cell activation, anxiety, aggression,
and blood pressure, there are no known developmental
changes associated with the deficiency of RGS2 [13].

In conclusion, this pilot study reveals the potential
importance of RGS2, a negative regulator of Gag-coupled
GPCR signaling, in IOP homeostasis. Decreased IOP,
together with the morphological changes noted in the SC and
the increased actin filament staining in the CM of RGS2-
deficient mice, indicates a critical role for Gag-mediated
signaling in the regulation of contractile activity of the CM
and TM, thereby influencing IOP homeostasis.
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