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Purpose: To determine whether rat eyes develop increases in intraocular pressure (IOP) in response to a topically applied corti-
costeroid and to investigate the relationship between ocular hypertension and apoptosis of retinal ganglion cells.

Methods: IOP was monitored by rebound tonometry in a group of 10 rats that received topically administered dexamethasone in
both eyes (experimental) and in another group of 5 rats that received artificial tears (control) three times daily for 4 weeks after
the establishment of baseline IOP values. Only eyes that increased by more than 50% compared with the basal IOP were ad-
ministered once per day for 5 weeks. After 8 weeks, selective immunofluorescence stain for retinal ganglion cells and terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) stain were conducted.

Results: Among 20 experimental eyes, 11 eyes (55%) showed a greater than 50% increase in IOP compared with basal IOP.
After 8 weeks, the mean IOPs for the experimental and control groups were 11.8 £ 1.4 mm Hg and 18.5 + 1.0 mm Hg, re-
spectively (p < 0.01). The counts of central retinal ganglion cells (RGCs) were 2718 + 240 and 2612 + 443, respectively (p =
0.294). The results of the TUNEL stain also showed no differences.

Conclusions: Rat eyes exhibit a steroid-induced ocular hypertensive response with no local complications. However, maintain-
ing ocular hypertension increased by 50% for two months was not enough to detect changes in RGCs.
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Figure 1. Dexamethasone instillation and induction of intra-
ocular pressure (IOP). (A) Diagram for induction of IOP.
Dexamethasone instillation began after baseline IOP check
three times a day. After 4 weeks, in eyes with 50% elevated
IOP than baseline, dexamethasone instillation was done 1 time
a day for 4 weeks more. (B) IOP elevation in the mouse eyes at
baseline and 8 weeks after dexamethasone instillation. CNT =
control group; DEXA = dexamethason instillation group;
RGC = retinal ganglion cell.
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Figure 2. Retinal ganglion cell (RGC) survival in control eyes and
treated with dexamethasone eyes. Dexamethasone was instilled 3
times a day for 4 weeks in dexa group. After that, instilled once a
day for 4 more weeks in eyes with elevated intraocular pressure
(IOP) 50% than baseline. Retinal whole-mount immunohistochemistry
for Brn3a in control group (A) and experimental group (B). (C)
Quantitative analysis of RGC loss. Values are mean. There were
no significant changes in RGC survival between control and dex-
amethasone treated C57BL mice. Significant atp < 0.05. DEXA
= dexamethason instillation group.
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Figure 3. Increased intraocular pressure (IOP) mediated apop-
totic cell death. (A) There was no TUNEL-positive cells in the
retina of control mice treated with artificial tears. (B) However,
increased IOP retinas showed TUNEL-positive apoptotic cell
death in the GCL and INL. Arrows: TUNEL-positive cell.
TUNEL = terminal deoxynucleotidyl transferase dUTP nick

end labeling; ONL = outer nuclear layer; INL = inner nuclear

layer; GCL = ganglion cell layer.
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Figure 4. Increased intraocular pressure (IOP) induced apopto-
sis in dexamethasone instilled eyes. Dexamethasone was in-
stilled 3 times a day for 4 weeks in experimental group. After
that, instilled 1 time a day for 4 more weeks in eyes with ele-
vated IOP 50% than baseline. Bax and pBad protein expression
significantly increased in retina treated with dexamethasone.
Values are mean. Significant at p < 0.05. CNT = control
group; DEXA = dexamethason instillation group.
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