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Effect of aminoguanidine on caspase-3 expression in
rat retina after ischemia-reperfusion injury
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Abstract
·AIM: To investigate the effect of aminoguanidine (AG) on

the expression of caspase-3 in rat retina after ischemia-
reperfusion injury.

· METHODS: The rats were anesthetized with 30mg/kg

sodium pentobarbital introperitoneal (ip) injections. After
topical application of 10g/L dicaine，the anterior chamber was
punctured with a 5-gauge needle connected to a bottle
containing normal saline. Intraocular pressure was raised to
100 mmHg by elevating the saline container. The infusion
needle was removed from the anterior chamber 60 minutes
later. Reperfusion of the retinal vasculature was confirmed by
fundus examination. AG 100mg/kg was ip injected in drug
group. The rats were then euthanatized at 6, 24, and 72
hours after reperfusion, and their eyes were enucleated for
immunohistochemistry.

·RESULTS: No specific staining was detected by using the

caspase-3 antibody in the retina of control group. In ischemia
group, the protein of caspase-3 was over-expressed at 6
hours and relieved at 24 hours and 72 hours, while with drug
treatment, the expression of protein of caspase-3 was
decreased at each time point.

· CONCLUSION: AG provides retinal protection against

ischemia-reperfusion injury in rat retina, probably through an
inducible NOS-dependent mechanism.
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INTRODUCTION

G laucoma is a leading cause of blindness in the world.
The gradual vision loss seen with glaucoma is

associated with a progressive loss of retinal ganglion cells
(RGC) and axons leading to deterioration of the optic nerve[1-2].
RGC death has been demonstrated in animal models of
glaucoma.The pattern of death of retinal ganglion cell(RGC)
in glaucoma is apoptosis. The markers of apoptosis have
been observed in the human glaucomatous retina [3-5].
Inhibiting apoptosis of RGC is the key of neuroprotection of
the optic nerve in glaucomatous eyes. The current studies
show that the mechanisms that may initiate RGC apoptosis
in glaucoma include neurotrophic factor deprivation,
hypoperfusion/ischemia, glial cell activation, glutamate
excitotoxicity, and abnormal immune response. Some
evidences indicated that the aminoguanidine plays a
neuroprotection role by inhibition of NOS-2 for the
treatment of patients with glaucoma [6]. However, the effects
of aminoguanidine on the RGC apoptosis are not clear. In
this study, we are going to investigate the anti-apoptosis
effects of aminoguanidine on RGC after ischemia
reperfusion(I/R) injury.
MATERIALS AND METHODS
Materials
Animals and I/R Injury Model Establishment Fifty-four
adult Wistar rats ( 180-220g) were divided at random into 3
groups of 18 animals each: control group袁ischemia/reperfusion
(I/R) group and aminoguanidine treatment group. The
process of ischemia reperfusion (I/R) injury was performed
as following: briefly, the rats were anesthetized with ip
injection of 30mg/kg sodium pentobarbital. After topical
application of 0.2mL oxybuprocaine, the anterior chamber
was punctured with a 5-gauge needle connected to a bottle
containing normal saline. Intraocular pressure was raised to
100mmHg by elevating the saline container. The infusion
needle was removed from the anterior chamber 60 minutes
later. Reperfusion of the retinal vasculature was confirmed
by fundus examination. AG 100mg/kg was ip in drug group.
The rats were then euthanatized at 6, 24, and 72 hours after
reperfusion, and their eyes were enucleated for further
detection.
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Methods
Immunohistochemistry After euthanasia, the rat eyes were
rapidly enucleated and placed in ice-cold BSS. The anterior
chamber, lens, and vitreous were then removed and the
resultant eyecups were immediately placed into 100g/L
neutral formaldehyde. Next, the eyecups were Paraffin
embedded, and cut into 10滋m thick cross-sections. The
eyecups from the three groups were embedded into the same
block and sectioned onto the same slide to reduce variability
when comparing changes in immunoreactivity. Immunohi-
stochemistry method was as previously described
[references]. Briefly, immunocytochemistry was performed
on the retinal sections using standard methods on retinal
cross-sections mounted on slides. Immunohistochemistry
pictures were taken on Olympus BX51. Images were
analyzed using the Metamorph Image software. Absorbance
value (A) of each view was used for estimation of intensity
of staining.
Statistical Analysis Statistical analysis was performed
using SPSS 12.0. <0.05 was considered statistically
significant.
RESULTS
No specific staining was detected by using the caspase-3
antibody in the retina of control group. In I/R group袁there
were positive staining cells in the RGCL, (inner plexiform
layer)IPL and (inner nuclear layer)INL (especially the inner
part of the INL).Positive staining materials were scattered in
the cytoplasm with brown or light brown colors. The number
of positive cells in I/R group was markedly more than that in
contral group at 6 hours ( <0.01)and then decreased
progressively. Compared with the control group袁however袁
the number of positive cells was significantly different ( <
0.01). In drug given group袁the number of positive cells was
less than that in the ischemia-reperfusion group markedly at
6 hours and 24 hours ( <0.0l)袁and was less than that of the
I/R group at 72 hours ( <0.05). Compared with the control
group, the number of positive cells was more in AG group, it
showed significant difference at 6 hours ( <0.01)and
difference at 24 hours and 72 hours( <0.05).
DISCUSSION
Neuroprotection of retinal ganglion cell (RGC) from death
has recently been emphasized as an important strategy for
the management of glaucoma. Some studies indicated that
AG appears to be a novel and effective therapeutic approach
for retinal NV [5]. Vakili's findings show that AG decrease
ischemic brain damage dose-dependently and improve
neurological recovery in acute phase of transient focal
cerebral ischemia [6]. In this study, we investigate the
anti-apoptosis effects of AG on RGC. The detection of

activated caspase-3 is a very reliable way to identify cells
destined to die by apoptosis even before many of the
morphological characteristics are present. All the active
caspase then active the substrates, finally induce cell
apoptosis. Caspase-3 is the main executor of apoptosis袁and
is a specific marker of cell process death. In our study袁we
observed that the expression of caspase-3 was upregulated at
protein level in RGCL and INL in early period after
ischemia-reperfusion injury.We found that the retinal injury
was most serious in early period after ischemia-reperfusion
and we could improve the changes of the tissues by using
AG to inhibit apoptosis. So it is necessary for us to further
understand the mechanisms of the apoptosis understand the

Table 1  Caspase-3 positive cells in rat retina（mean±SD, n=6） 
The number of caspase-3 positive cells on retina Group 6h 24h 72h 

Control 1.17±0.37b 1.33±0.47b 1.83±0.98b 
I/R 13.67±2.07 11.83±2.48 5.17±1.60 
AG 3.67±0.82b 3.00±0.89b 3.50±1.89a 
aP<0.05, bP<0.01 vs I/R group 

Figure 1 Caspase -3 expression between ischemia rat retina
(SABC 伊200) Immunohistochemical localization of caspase-3 in
the 6h-ischemia retina (A), 24h-ischemia retina (B), 72h-ischemia
retina (C), 6h-AG-treament retina (D), 24h-AG-treament retina (E),
72h-AG-treament retina (F). In the A袁B, C, caspase-3 is
over-expressed. In the D, E, F, caspase-3 is lower expressed.
RGCL, ganglion cell layer; INL, inner nuclear layer
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time window of the effective treatment against
ischemia-reperfusion injury in glaucoma and seek valued
drugs to inhibit apoptosis. All these will be very important
and good for us to protect against the I/R injury in glaucoma.
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