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Abstract: Purpose: To assess the appropriate dose of sodium nitroprusside for establishing acute retinal photore-
ceptor degeneration models in rabbits. Methods: Sodium nitroprusside (SNP) was delivered intravitreously. Sixteen
New Zealand White rabbits are divided into four groups randomly: 0.1 mM, 0.25 mM, 0.5 mM SNP intravitreal
injection group (experimental groups), and normal saline intravitreal injection group (control group). Assessments
included weight, anterior segment photography, fundus photography, Hematoxylin-eosin staining, immunofluores-
cence, multi-focal electroretinogram (mfERG) and pupillary direct light reflex were performed at baseline and day
28 after injection. The spectral domain optical coherence tomography (SD-OCT) and full field electroretinogram
(fERG) were performed at baseline and day 1, 3, 7, 14, 21 and 28 after injection. Results: No complications and
no significant different in weight were found among all groups. No obvious change was found by slit lamp and fun-
dus photography after injection in all groups. In SD-OCT exams, a time-dependent and dose-dependent injury of
photoreceptor was found in SNP injection groups (P<0.05). The thickness of inner nuclear and plexiform layer was
significantly decreased in 0.5 mM group. HE staining and immunofluorescence present the photoreceptor damage
at the posterior pole (0.1, 0.25, 0.5 mM groups) and periphery (0.5 mM group). fERG and mfERG showed significant
dose-dependent responses depression in SNP injection groups (P<0.05). The pupillary direct light reflex in SNP
groups declined significantly at day 28" than pre-injection (P<0.05). Conclusions: Sodium nitroprusside of 0.1 mM
and 0.25 mM can lead to monolayer photoreceptor degeneration at posterior pole in rabbits and the lesion is stable
at 1 month after SNP injection.

Keywords: Animal model, photoreceptor degeneration, sodium nitroprusside, retinitis pigmentosa

Introduction in preclinical testing of any potential tre-
atment.
Retinitis pigmentosa (RP) is a kind of heredi-

tary retinal disease that feature degeneration Rodent models such as Royal College of

of rod and cone photoreceptors. All over the
world, more than 1 million individuals were
affected [1] and most patients are legally blind
by age 40 years because of severely constri-
cted visual fields. However, there is currently
no cure or effective therapy for the treatment
of RP. Electronic Retinal prostheses that elicit
phosphenes by stimulating the remaining reti-
nal neurons have been studied as potential
tools to restore vision in these patients [2-4].
Stem cells also offer unprecedented opportu-
nities for the development of strategies gear-
ed toward the treatment of retinal degenera-
tive diseases [5-7]. Having a suitable and easy-
made animal model is of overriding importance

Surgeons (RCS) rat and Rho/ mice are the
most widely used models of RP because the-
se small mammals are easy to manage and
generate for investigations [8-10]. But the com-
plete injury of photoreceptors may need 2 to
12 months [8, 11, 12]. Additionally, more and
more larger animals were used in recent years
like rabbits, monkeys and so forth because in
these animals, surgical treatments such as
subretinal injection of cells for replacement
therapy and implantation of intraocular devi-
ces are easily performed [7, 13-16]. Of the-
se models, only monkeys have macula which
is an important area for vision due to the hi-
gh density of cone photoreceptors. However, it
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is hard to study the pathophysiology of RP in
monkeys due to handling and breeding difficul-
ties. In contrast, rabbits are easy to breed and
handle. What's more, rabbits are known to
have a visual streak where the photoreceptor
density is highest. Therefore, rabbits are very
useful for studying retinal degeneration diseas-
es and testing new therapeutic interventions
[13, 17-24].

Several chemically induced animal models de-
velop retinal degeneration faster than gene
knockout models. The mammalian eyes are
highly sensitive to toxic substances. Acute reti-
na injury model like sodium iodate or iodoace-
tic acid intravenous model have the disad-
vantage of systemic complications and high
mortality. On the other hand, sodium nitroprus-
side (SNP), which is used as a vasodilator to
reduce blood pressure, can target photorecep-
tor cells specifically by intravitreal injection,
and it may be a good candidate for the induc-
tion of retinal damage [24].

To circumvent side effects of retinal degenera-
tion-induced chemicals, our study established
a safe, acute and easily made RP model by
SNP intravitreal injection for the study of visu-
al function recovery such as stem cell-based
therapy, retinal prostheses and pharmaceuti-
cal therapy. The suitable SNP dose, success
rate, retinal damage features and complica-
tions of the model were detailed assessed.
Time-dependent changes of photoreceptors in
morphology and visual functions were also
investigated by SD-OCT, fERG and mfERG.

Methods
Experimental animals

This study was conducted in accordance with
the Association Research in Vision and Oph-
thalmology (ARVO) Statement for the Use of
Animals in Ophthalmic and Vision Research. All
animal experiments were conducted with the
approval of the Animal Research Committee,
Zhongshan Ophthalmic Center, Sun Yat-sen
University.

Sixteen male New Zealand White rabbits (32
eyes) aged 8 weeks were used for experi-
ments and were randomly assigned to 4 gr-
oups included 1 control group and 3 experi-
ment groups. Sodium nitroprusside (Shuang-
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he, China) was dissolved in saline and pro-
tected from light. The rabbits were anesthe-
tized by the intramuscular injection of Xylazine
(33 mg/kg) and 3% pentobarbital sodium (0.5
ml/kg). After proparacaine hydrochloride (Alc-
aine, Alcon, USA) was applied topically to the
eye, 100 ul of various concentrations (0.1 mM,
0.25 mM, 0.5 mM) of SNP solution was inject-
ed intravitreally through the ora serrata with a
30-gauge needle in different groups. The con-
trol group was received an intravitreal injection
with saline only. The weight of rabbits was re-
corded before SNP injection and 1 month after
SNP injection. Criteria for the photoreceptor
degeneration model successfully built were as
follows: (1) Without local and systemic serious
complications, (2) Inner nuclear layer, inner
plexiform layer and retinal ganglion cell keep
the structure clear and organized, (3) Function
of photoreceptors were declined permanently.
Rabbits which not meet the criteria were ex-
cluded.

Morphological evaluations

The morphological evaluations included ante-
rior segment photograph, fundus photograph,
spectral domain optical coherence tomography
(SD-OCT) and pathological section. Anterior
segment photograph was taken by a slit-lamp
camera system (YZ5J, 66VT, China; EOS60D,
Canon, Japan) before SNP injection and 1
month after SNP injection. Conjunctiva, cornea,
anterior chamber, iris, pupil and lens were
observed. The morphological changes of retina,
optic nerve head and vessels before and after
SNP injection can be found on fundus photo-
graphs which was collected by fundus camera
(TRC-50DX, Topcon, Japan).

To measure the variation of total retinal thick-
ness at posterior pole, a volume scan image
was obtained by SD-OCT (Spectralis OCT,
Heidelberg, Germany) before SNP injection
and at day 1, 3, 7, 14, 21 and 28 after SNP
injection. The mean total retinal thickness (in-
ternal limiting membrane to Bruch’'s mem-
brane) was measured within a circle 6 mm in
diameter which is right below the optical ner-
ve head and covered the visual streaks. Four
weeks after the SNP injection, rabbit eyes were
enucleated, fixed overnight in 4% paraformal-
dehyde, and then embedded in paraffin. Five
micrometre-thick sections of the visual streak
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in retina were cut along the horizontal meri-
dian and stained with haematoxylin and eosin.
For immunofluorescence, the samples were
cut along the horizontal meridian with 30 mic-
rometre-thick after embedded in OCT over-
night. Then permeabilized with 0.1% Triton
X-100/PBS (1X; 140 mM NaCl, 10 mM KCI, 8
mM Na,HPO,, 2 mM KH,PO,, pH 7.4; Thermo
Scientific, Rockford, IL) and blocked in 10%
donkey serum albumin for 1 hour. Incubated
with primary antibodies recoverin (rabbit,
1:500, Millipore, AB5585) overnight at 4°C.
The next day, the samples were washed three
times with PBS and subsequently incubated
with Alexa Fluor 555 labeled secondary anti-
body (1:500, Invitrogen) for 60 min at room
temperature in the dark. After washing three
times with PBS, the samples were counter-
stained with 4’,6-diamidino-2-phenylindole (DA-
Pl, 1 pug/ml; Molecular Probes, Carlsbad, CA).
Fluorescent images were acquired using a laser
scanning microscope (LSM 510; Carl Zeiss,
Thornwood, NY).

Functional evaluations

The functional evaluations included full field
electroretinogram (fERG), multi-focal electro-
retinogram (MfERG) and direct light reflex
examination. fERG was recorded with the
Roland electrophysiological instrument (Ro-
land Consult, Germany). All rabbits underwent
fERG 7 days prior to intravitreal injection, and
at day 1, 3, 7, 14, 21, 28 post-injection. The
examinations were conducted according to
the standards of the International Society for
Clinical Electrophysiology of Vision (ISCEV): (1)
Dark-adapted 0.01 ERG (a rod-driven respon-
se of on-bipolar cells), (2) Dark-adapted 3
ERG (combined responses arising from photo-
receptors and bipolar cells of both the rod and
cone systems; rod dominated), (3) Dark-ada-
pted 10 ERG (combined response with en-
hanced a-waves reflecting photoreceptor func-
tion), (4) Dark-adapted oscillatory potentials
(responses primarily from amacrine cells), (5)
Light-adapted 3 ERG (responses of the cone
system; a-waves arise from cone photorecep-
tors and cone Off-bipolar cells; the b-wave
comes from On- and Off-cone bipolar cells), (6)
Light-adapted 30 Hz flicker ERG (a sensitive
cone-pathway-driven response) [25]. The pupil
was dilated with 0.25% tropicamide to a size
of 8-9 mm. The animals were dark adapted
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for 30 min. A gold loop corneal electrode was
applied to the topically anesthetized cornea of
both eyes, and a subcutaneous reference ele-
ctrode was connected to the temporal side
of external orbit rim. A ground electrode was
attached to the tail. The recordings were
repeated at each stimulus intensity to check
for reproducibility.

The results of mf-ERG were assessed by the
Roland electrophysiological instrument (Roland
Consult, Germany) and followed the standards
of ISCEV [26]. The pupil was dilated with 0.25%
tropicamide to a size of 8-9 mm. The animals
were kept in normal room light (120 Iux) 1
hour before examination. The fundus of the
rabbit eye was visualized using an infrared
camera so that the stimulus pattern was con-
sistently placed in the same recording area
each time. At the end of each recording, a
fundus photograph derived from the infrared
detection system was taken to document the
correct fundus position.

The direct pupillary light reflex (DPLR) exami-
nation performed following normal room light
adaptation for 1 hour, unanesthetized rabbit
were held with the eye facing an infrared cam-
era and taken a photo which represent the
normal size of pupil. Then the eye was sub-
jected to a light guide from a 5-W lamp. Pupil
area was measured 1.9 s after stimulus off-
set (this latency was consistently on the do-
wnslope of the initial fast phase of the pupil
constriction curve) and was normalized to
prestimulus pupil area for comparisons be-
tween individuals. Image J (National Institutes
of Health, USA) was used to measure the pu-
pil area. In each group, DPLR were tested
before and 4 weeks after SNP injection.

Statistical analysis

Statistical analysis was performed using Gra-
phPad Prism software (GraphPad Software,
San Diego, CA). The unpaired t-test was used
to compare the differences in weight, mfERG
amplitude, pupil area change ratio between
pre- and post-injection among all groups. The
paired t-test was used to compare the change
in fERG amplitude and OCT retinal thickness
between different examination time points.
Results are expressed as the mean * stan-
dard deviation (SD). The criterion for statisti-
cal significance was P<0.05.
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Figure 1. The SNP did not cause evident local and systemic adverse effect on rabbits 4" week after SNP intravitreal
injection. A. The weight of rabbits at day 28 post-injection. There is no significant difference between control group
and SNP injection groups. B. The slit lamp photography of rabbits pre-injection and 4™ week post-injection. There is
no side effect of SNP found in the cornea, iris and lens except larger pupil appearance. C. The fundus photography
of rabbits pre-injection and 4" week post-injection with clear refractive media. No obvious morphological change

was found by fundus photography. ns: no significance.

Results

A rabbit from 0.1 mM SNP group which retina
damaged too light and a rabbit from 0.25 mM
SNP group which retina damaged too much
were excluded. The successful rate of model-
ing is 83.33%. No local and systemic adverse
reactions were found in the SNP intravitreal
injection groups. There is no significantly differ-
ences among the 4 groups (P>0.05) in wei-
ghts which is the most basic indicator of health
condition (Figure 1A).

The slit lamp photography showed no obvious
changes in conjunctiva, cornea, anterior cham-
ber, iris, and lens between pre-injection and 4"
week post-injection in both SNP injection group
and control group (Figure 1B). Meanwhile, fun-
dus photography of rabbits pre- and post-injec-
tion showed no obvious changes in all groups
too (Figure 1C).

In the SNP injection group, SD-OCT outcome
exhibited a lot of changes. Obvious outer nucle-
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ar layer (ONL) edema was observed at 1%t day
after SNP administration (Figure 2A), and the
thickness of retina increased significantly in
SNP treated groups because of the ONL ede-
ma. At 3" day, the ONL edema wholly or in part
subsided and presented a rapid photoreceptor
damage process until 14" day. After 14" day,
significant lesions of ONL continued in high
dose groups (0.25 mM, 0.5 mM), but with rela-
tively slow pace. At 28" day, the ONL is nearly
all damaged or disappeared in all the three
SNP treated groups (P<0.001), and showed no
significant decrease than day 21. Although the
structure of the inner nuclear layer (INL) and
inner plexiform layer (IPL) in 0.5 mM group was
still clear, a significantly damaged (P<0.05) was
found throughout the whole observation period
while the other 3 groups were stay the same
(Figure 2A-E).

In SNP injection groups, hematoxylin-eosin
staining at the posterior pole of retina 4" week
post-injection presented an obvious damage in
ONL which was consistent with the results of

Am J Transl Res 2018;10(1):235-245



Modeling photoreceptor degeneration in rabbits

A Pre 1d 3d 14d 21d
0.1 mM N e =
0.25 mM
B C
250+ dPre B 1d [J3d [7d [E14d [J21d [ 28d
* - *
£ 2004 e e
=
w *
8150 i
c B nsnsns n— .
x
L
<
+ 100
=
aQ
5 50+
Control 0.5 mM
D E
E 33 Pre B3 14d C3J 21d BB 28d 1007 3 Pre @ 144 3 21d W 28d
3100+ =
— ns o ns ns ns
W » 80+ *
[72] n fud
[<}] I *
E c 60-
L 5o *ns o Moy * xns ;
f £ 404
a S =
2 n
E 0 £ -
Control 0.1mM 025mM 0.5 mM Control 0.1mM 0.25mM 0.5mM

Figure 2. SD-OCT showed gradual decrease of retina thickness of rabbits after SNP treatment. A. Example of SD-
OCT images of posterior pole of rabbits’ retina over 28-day observation period. The retinal edemas were observed
at D1 post-injection, but soon decreased at D3 day post-injection, and then continue to decrease over time till D28.
B. Example of fundus images showing the scope of retinal thickness at posterior pole measured by SD-OCT. C. The
thickness from Bruch membrane (BM) to internal limiting membrane (ILM) were significantly decreased over 28-day
period in 0.1 mM, 0.25 mM, 0.5 mM SNP groups while the control group has remained stable. Dose-dependent
significantly differences were found among 0.1 mM, 0.25 mM, 0.5 mM SNP groups. D. The thickness from Bruch
membrane (BM) to outer plexiform layer (OPL) were significantly decreased over 28-day period in 0.1 mM, 0.25 mM,
0.5 mM SNP groups and no differences was found among the three SNP groups. E. The thickness from inner nuclear
layer (INL) to internal limiting membrane (ILM) were significantly decreased over 28-day period in 0.5 mM SNP
groups and remained stable in 0.1 mM and 0.25 mM SNP group and control group. ns: no significance; *: P<0.05;
All the ns and *represent the results compare with the previous time point.

SD-OCT. However, no obvious periphery retina
damage was found in 0.1 mM and 0.25 mM
group but in 0.5 mM group (Figure 3A). The
expression of photoreceptor cell marker re-
coverin was not observed at the posterior po-
le of retina in SNP groups but prominently
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expressed in control group and periphery reti-
na of 0.1 mM and 0.25 mM groups. 0.5 mM
group showed a negative expression of recov-
erin in periphery retina which is in accord wi-
th the results of hematoxylin-eosin staining
(Figure 3B).
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Figure 3. Hematoxylin-eosin staining and immunofluorescence staining of the retina in New Zealand White rabbits.
A. Hematoxylin-eosin staining of retinas at posterior pole and periphery day 28 post-injection. The outer nuclear
layer and outer plexiform layer were obviously damaged at posterior pole of retina in three SNP groups and at periph-
ery retina in 0.5 mM group while no obvious damage was found at periphery retina in 0.1 mM, 0.25 mM group and
control group. Scale bar: 50 ym. B. Immunofluorescence staining of retinas with photoreceptor marker recoverin
at posterior pole and periphery day 28 post-injection. The expression of photoreceptor cell marker recoverin was
not observed at the posterior pole of retina in SNP groups and periphery retina in 0.5 mM group but prominently
expressed in control group and periphery retina of 0.1 mM and 0.25 mM groups. Scale bar: 100 ym.

The mixed cone and rod response decreased 1
day after injection than before in SNP injection
groups (P<0.05) and control group (P=0.058),
and SNP injection groups declined more than
control group (P<0.05) (Figure 4). The respon-
se in control group returned to pre-injection lev-
els at 3" day after injection. In 0.1 mM group
and 0.25 mM group, a certain level of rebound-
ed reaction was observed at 14" day whereas
0.5 mM group remained low response all the
time. At 28" day, all SNP groups presented
lower response than control group (P<0.05)
and significantly decreased than pre-injection
(P<0.05). In SNP injection groups, the decline
degree of response is in accord with the SNP
dosage as same as OCT outcome.
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In mf-ERG, SNP injection groups presented a
marked decrease at 28" day after injection
(P<0.05). Furthermore, 0.5 mM SNP group
showed a more serious decrease than 0.25
mM SNP group (P<0.05) (Figure 4). The rates of
change in ratios of pupil area after and before
stimulus raised in all SNP injection groups but
not control group (P<0.05). In addition, 0.5 mM
group presented significant larger ratio than
0.1 mM group and 0.25 mM group while no sig-
nificant difference was found between 0.1 mM
group and 0.25 mM group (Figure 5).

Discussion

Photoreceptor cell death is the major hallmark
of retinitis pigmentosa, although the mecha-
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Figure 4. Time-dependent changes in fERG and mfERG of the retina in New
Zealand White rabbits. (A) Sample waveform of control group, 0.1 mM SNP
injection group, 0.25 mM SNP injection group, and 0.5 mM SNP injection
group pre- and 28 days post-injection. (B) The mixed cone & rod response
change among control group, 0.1 mM SNP injection group, 0.25 mM SNP
injection group, and 0.5 mM SNP injection group pre- and post-injection.
The amplitude of mixed cone & rod response showed significantly dose-
dependent decrease after SNP injection. (C) The sample graph of mf-ERG
shows the specific site in the mfERG test. (D) The comparison of P1 am-
plitude among control group, 0.1 mM SNP injection group, 0.25 mM SNP
injection group, and 0.5 mM SNP injection group at day 28 post-injection.
The P1 amplitude showed significantly dose-dependent decrease after SNP
injection. ns: no significance; *: P<0.05; **: P<0.01; ***: P<0.001; The ns
and *in (B) part represent the results compare with the previous time point.

nous injection model and slo-
wly degeneration course in tr-
ansgenic model or natural RP
model. In addition, the extent
of retinal damage was depen-
dent on the concentration of
SNP injected. The significant
morphologic and visual func-
tional changes appeared in
all the three concentrations
but with different lesion level
which may be helpful to ful-
fill different requirements of
experiments.

Sodium nitroprusside (SNP) is
known to release NO primarily
through photochemical reac-
tions [27]. Peroxynitrite might
be the major factor in the
acute photoreceptor degener-
ation induced by NO, and the
primary target of NO toxicity
tend to be the outer retinal
layers [24]. In our study, even
low dose applications of SNP
(0.1 mM) induced degenera-
tion in the outer retinal layers,
whereas no change was found
in conjunctiva, cornea, iris and
lens among all the three SNP
injection groups. Furthermore,
no obvious exudation, hemor-
rhage, intraocular inflamma-
tion reaction was observed af-
ter injection, and the weight
went up steadily in experim-
ental groups. The reasons of
the two cases failed possibly
because the different indivi-
dual sensitivity to SNP or the
diffusion and convection pro-
duced by the aqueous humor
flow through the vitreous [28].
The diffusion may also be re-
sponsible for the different ex-

nisms leading to photoreceptor apoptosis re-
main poorly understood. We observed pre-
ferred loss of the photoreceptor layer in the
rabbits after the intravitreal injection of sodi-
um nitroprusside (SNP), with no local and sys-
temic adverse reactions, low-cost and shortly
injury time (1 month) which overcome short-
comings of high mortality in chemicals intrave-
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tent of damage between posterior pole and
periphery retina among groups with various
SNP dose. The SNP model of photoreceptor
cell damage may represent a useful experi-
mental tool for several reasons, such as mo-
deling by a single intravitreal injection, short
modeling time, and modulation of photore-
ceptor damage degree by various SNP dose.
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Figure 5. The pupillary direct light reflex change in New Zealand White rabbits before and after SNP injection. A. The
illustration of pupillary direct light reflex in New Zealand White rabbits. B. The sample graphs of pupillary direct light
reflex from control group, 0.1 mM SNP injection group, 0.25 mM SNP injection group, and 0.5 mM SNP injection
group at day 28 after injection. C. The comparison of rate of pupil size change among control group, 0.1 mM SNP
injection group, 0.25 mM SNP injection group and 0.5 mM SNP injection group pre- and 28 days post-injection. The
ratio of pupil size in SNP injection groups were significantly larger than control group. ns: no significance. *: P<0.05.

In SD-OCT examinations, photoreceptor lesions
were observed on the first day of SNP delivery
which is in agreement with the results of other
researchers who have taken intravenous sodi-
um iodate delivery [29, 30]. However, some
studies used different delivery routes and the
pathologic changes in target layer were report-
ed on days 3 and 7 after injection [31, 32]. In
contrast to the control group, our study regard-
ing the retina showed that the thickness reduc-
tion occurred and was more significant at high
dose than at low dose, and the lesion tend to
be stable at days 28 after SNP injection whi-
ch is consistent with the findings showed by
Machalinska et al [29]. Similar results have
also been reported by Enzmann et al and Ha-
mid et al [30, 33]. What's more, we demons-
trated that 0.1 mM and 0.25 mM SNP could
lead to monolayer photoreceptor degeneration
whereas a significant lesion of INL and IPL was
found in 0.5 mM SNP treated group. This re-
sult suggested that the SNP concentration of
0.1 mM and 0.25 mM could be better to es-
tablish the monolayer photoreceptor degenera-
tion model instead of 0.5 mM.

We used three different visual functional tests
in this study, the full field electroretinogram
(FERG), multi-focal electroretinogram (MfERG)
and direct light reflex. There were significant
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cone & rod responses depression on day 1 in
experimental groups as same as Hamid’s [33].
One of the interesting findings in this study is
that a transient response reduction was ob-
served at day 1 after injection in control group
which were different with Hamid’s results [33].
It is possible that liquid intravitreal injection
affected intraocular microenvironment led to a
transient decrease in cone & rod response
whereas injected via the retro-bulbar venous
plexus in Hamid’s study did not cause the
effect. Although responses were depressed in
SNP groups overall, we observed a slight but
non-significant temporary return of responses
toward baseline values around day 14, which
again significantly decreased on day 21. This
observation might have resulted from partial
recovery of injured photoreceptor cells [34].
The decrease degrees of fERG and mfERG
varied significantly among the three SNP injec-
tion groups and were consistent with the da-
mage degrees of retina. This could be due to
peripheral residual photoreceptor in low dose
group still possessed partial function of sens-
ing light whereas there is no residual photore-
ceptor at both periphery and post pole of re-
tina in 0.5 mM SNP injection group. The use
of the direct light reflex examination could pro-
vide evidence not only that the photoreceptor is
capable of detecting light, but also that signals
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are being transmit to central nervous system
targets [35]. The results of direct pupillary light
reflex exams reflected that the degree of pho-
toreceptor damage is more severe in 0.5 mM
group than the other two SNP groups. In-
terestingly, no difference was found between
0.1 mM group and 0.25 mM group. It may
because direct pupillary light reflex exams are
not sensitive enough to determine the differ-
ences between the two group which both have
residual photoreceptors at periphery.

This study has some limitations. The area
imaged with SD-OCT was quite restricted such
that the degeneration in retinas obtained with
SD-OCT did not always correlate with the total
retinal function. Furthermore, a larger size of
samples and longer follow-up time could get
more accurate data.

In conclusion, we developed and evaluated
a reproducible, quantitative, easily made and
low-cost photoreceptor degeneration rabbits
model which is induced by SNP without sys-
temic adverse effects. The SNP concentration
of 0.1 mM and 0.25 mM could induce mono-
layer photoreceptor degeneration at posterior
pole in 1 month.
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