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Abstract

Background: The objective of this study was to validate an animal model for dry
eye during and after the administration of 1% ophthalmic atropine sulfate (OAS) in
New Zealand white (NZW) rabbits.

Methods: OAS (1%) was applied three times per day to 30 eyes of 15 healthy NZW
rabbits. Sacrifice, enucleation, and lacrimal gland removal took place on days 15, 21,
and 30 (OAS group). A second group (n = 5) was used as control. Clinical evalua-
tions took place on days 3, 10, 15, 18, 21, 24 and 30. The primary endpoints were:
Schirmer | test, tear break-up time (TBUT), and corneal fluorescein staining. As sec-
ondary endpoints, clinical changes including intraocular pressure, and histopathology
were evaluated.

Results: While OAS was administered, the Schirmer | test showed a statistically signif-
icant reduction for OAS group versus control (p < 0.001), and versus basal production
(p < 0.001). TBUT showed statistically significant differences between groups (days
3 and 10; p = 0.001) and versus basal values (day 3; p < 0.001). Fluorescein staining
showed a statistically significant difference (day 3; p = 0.001). The most frequent
clinical finding was conjunctival hyperemia (76.9% OAS vs. 20% control). For histo-
pathology, all OAS subjects presented some degree of inflammation (86.7% minimal;
13.3% mild) whereas the control presented only 30% minimal inflammation. Goblet
cell density showed no difference.

Conclusions: The effectiveness of the OAS dry eye model in NZW rabbits as reported
in previous studies was confirmed, provided that the application of the drug is main-
tained throughout the intervention; it is not a viable model after OAS administration

is suspended.
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1 | INTRODUCTION

Tear film stability is one of the most important characteristics of a
healthy ocular surface, since it allows it to perform some of its main
functions, such as building an adequate refractive surface, as well as
providing protection and moisture to the cornea. When the homeo-
stasis of this layer is lost, dry eye disease (DED) appears.!

DED is a multifactorial disease that affects millions of people
around the world, resulting in costs calculated in at 3.8 billion dol-
lars annually in the United States alone.? Itis a symptomatic disease
characterized by a vicious circle that includes tear film instability,
hyperosmolarity, and inflammation of the ocular surface.® It is one
of the main causes of ophthalmologic consultation due to the asso-
ciated pain, constraints on performing everyday activities, reduction
of vision and even depression associated with the disease.!

The use of in vivo preclinical models to study this disease allows
for a detailed evaluation of the pathological mechanisms that cause
the clinical presentation of this condition, as well as the exploration
of relevant risk factors and efficacy of lubricant eyedrops.*>

Multiple animal models have been described and created to em-
ulate different kinds of DED. For instance, for evaluation of non-
Sjogren dry eye, models include a stress desiccating technique
where elevated air flow with low relative humidity, with or without
muscarinic blockage, have been used. Previously described dry eye
models also include use of specific mouse strains such as C57BL/6
and/or surgical techniques such as injection of lacrimal glands with
concanavalin A and extirpation of the nictitating membrane and lac-
rimal glands.>*° Meanwhile, Sjégren's syndrome has been evaluated
using mouse strains such as C57BL/6, CD25KO, NOD.B10.H2b,
MRL/lpr, and Meibomian gland disfunction has been studied in pri-
mate, rabbit, and mouse models either by evaluation of HR-1, GHA
y GHR KO mouse strains, by generating the obstruction of these
glands’ orifices after exposure to a lipid deficient diet, or through the
use of chemical interventions with compounds like isotretinoin and
epinephrine.t*

However, these models can be expensive, generally difficult to
use, require hard-to-attain special animal strains and specialized
equipment, and frequently require long periods of time for the dry
eye signs to arise.* Finally, the administration of antimuscarinic med-
ications such as atropine sulfate and the subsequent neural control
interruption of lacrimal secretion has also been used as a DED model.
The cholinergic antagonist receptor (M3) atropine has been used in
previous works to decrease aqueous production and modify tear
stability in rabbits.® Systemic administration of these compounds
has not been viable or effective; however, its topical application has
been reported as a simple and useful model for ocular lubricant eval-
uation, during the intervention period.>*”

Burgalassi and collaborators have described the use of 1% oph-
thalmic atropine sulfate (OAS) in New Zealand white (NZW) rabbits
as a dry eye model. With the objective of evaluating the protective
activity of ocular lubricants against signs associated with DED, OAS
was applied three times a day (t.i.d.) for 5 days in addition to one of
the studied lubricants.® Similarly, Crawford and collaborators used
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this model to evaluate a formulation's efficacy for DE treatment

through the application of OAS and either the studied lubricant or
its vehicle for a total of 13 days.9 Other authors, such as El-Shazly
and collaborators,'® and Bucolo and collaborators,®” also applied
1% OAS t.i.d. to NZW rabbits for the duration of their studies, ei-
ther alone or concomitantly with the drugs whose efficacy was to
be tested. In all these studies, a decrease in tear volume production
(evaluated through Schirmer ) and the alteration of the integrity of
the ocular surface (as evidenced via corneal staining assessment)
were observed during the exposure to OAS.10

The effect of 1% OAS has also been studied previously in dogs.
Laus and collaborators evaluated the lacrimal production of 20 ani-
mals during a 14-day intervention with application of one drop of 1%
OAS once aday (g.d.). Schirmer | tests were conducted 1 hour before
and every 3 hours after the instillation. Furthermore, the tear pro-
duction continued to be evaluated daily using the same method for
16 consecutive days. The results showed that even though the tear
production recovered gradually after the suspension of the drug, a
difference in tear production volume was still evident during the last
period of the study.™

Likewise, Hollingsworth and collaborators studied 19 dogs ex-
posed to one eye drop of OAS q.d. for 14 days. During this period,
there was a progressive reduction of tear production until the last
visit, 1 day after the last instillation. In addition, during a control visit
5 weeks after the last application, even when tear volume produc-
tion showed a tendency to recovery, it was still statistically signifi-
cantly difference to basal values.*?

Based on this evidence, the purpose of the present study was to
validate a dry eye rabbit model during and after administration of 1%
ophthalmic atropine sulfate in NZW rabbits.

2 | METHODS

2.1 | Animals and experimental procedures

All procedures adhered to the guidelines from the Association for
Research in Vision and Ophthalmology (ARVO) resolution on the
use of animals in ophthalmic and vision research, and approval was
obtained from the Institutional Animal Care and Use Committee
of Laboratorios Sophia, SA de CV (CICUALLS, approval num-
ber: PREC0620/P1-08/13/20). A total of 20 male NZW rabbits,
2-3 months of age and weighing between 2 and 3 kg were acclima-
tized for at least 7 days before the experiment under a 12/12-hour
light/dark cycle with free access to food and water. To estimate the
number of animals required, a resource equation method was imple-
mented to calculate the sample size needed to obtain reliable data
and with the purpose of avoiding the use of a number of animals
greater than that strictly necessary to obtain reliable data.®>' Eye
drops containing 1% atropine sulphate (Atro Ofteno®, Laboratorios
Sophia, SA de CV, Zapopan, Mexico) were administered into the
lower conjunctival sac of both eyes t.i.d. for 14 days, in the OAS
group (n = 15). No eye drops were applied in the normal control
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group (n = 5). To assess the degree of DE 48 hours after OAS instilla-
tion, tear volume (Schirmer 1), TBUT, and corneal fluorescein staining
were used as primary endpoints. The OAS group was further divided
into three subgroups (5 animals/subgroup), being sacrificed on days
15, 21 and 30.

2.2 | Ophthalmological examination

An ophthalmic eligibility screening with a slit lamp (Luxvision®, Class
| Type B, Doral FL, USA) and fluorescein staining was performed to
ensure there were no clinical exclusion criteria present (presence of
secretion, conjunctival hyperemia, corneal or conjunctival lacera-
tions, corneal degeneration, lens opacity, fundus alterations, etc.) or
any pathological findings in the indirect fundoscopy performed with
a 78D lens (Ocular Instruments, Bellevue, WA, USA). Examinations
were performed on all eyes before the study began and on days 1, 3,
10, 15, 18, 21, 24, and 30 using the following tests.

Tear volume (Schirmer 1). Schirmer | test (without anesthesia)
was performed to measure the rise length of the tear using Schirmer
strips (Tear-Flo™, HUB Pharmaceuticals, UK). The strips were care-
fully placed in the lower fornix for a period of 5 minutes, and the
wetted area was then measured in millimeters.

Tear breakup time (TBUT). Invasive TBUT was performed after
the instillation of one drop of sodium fluorescein (4 mg, BioGlo™,
HUB Pharmaceuticals, UK) diluted with 5 mL of 0.5% ophthalmic
tetracaine (Ponti Ofteno®, Laboratorios Sophia, SA de CV, Zapopan,
Mexico) in both rabbit eyes. A slit lamp with cobalt blue light filter
was used to enhance fluorescein patterns; TBUT was determined by
timing the appearance of the first dark spot or streak on the cornea
after the last blink.

Corneal fluorescein staining. After the TBUT evaluation, the cor-
neal surface was observed with the slit lamp biomicroscope. The
numbers of stained corneal quadrants (superior temporal, inferior
temporal, superior nasal, and inferior nasal) were recorded. Surface
dye staining was graded from O to Ill (0 = no staining, | = mild,
Il = moderate, and Il = severe) in accordance with the percentage
of affected area (National Eye Institute/Workshop on Clinical Trials
in Dry eyes).*

Clinical observations. The anterior and posterior segments were
evaluated by indirect fundoscopy, and the intraocular pressure (IOP)
was measured with a Goldmann tonometer (Luxvision®, YZ30, Doral
FL, USA).

Histopathological evaluations. The animals were euthanized on
days 15 (OAS group, n = 5), 21 (OAS group, n = 5), and 30 (OAS
group, n = 5; control group n = 5) by CO, administration. Eyes were
enucleated and lacrimal glands removed. Enucleated eyes and ex-
tracted lacrimal glands were fixed and preserved separately in 4%
paraformaldehyde for subsequent paraffin embedding, section
preparation and staining with hematoxylin and eosin (HE), as well as
with periodic acid-Shiff (PAS). Histological changes in the following
structures were evaluated by microscopy (40x): cornea, conjunctiva,

ciliary body, retina, optic nerve, and lacrimal glands. The goblet cell
density in the conjunctiva was evaluated with PAS staining, and the
average number of goblet cells was calculated with a 40x objective
(ocular 18 x 22) as a percentage of epithelial cells. A minimum of 100
cells were counted in the same anatomical portion of the conjunc-
tiva at the margin of the cornea. Both margins were evaluated. The

higher value was selected for analysis.

2.3 | Statistical analyses

Analyses of data were carried out using SPSS 19.0 software for
Windows (SPSS Inc., Chicago, IL, USA). Microsoft® Office Excel
2016 was used for data processing. Since measurements obtained
from right and left eyes are usually correlated,*>'” data from both
eyes were averaged to give a single data point per subject.w’19 All
data are expressed as mean +standard deviation (SD) unless indi-
cated otherwise. Statistical significance was determined using a
Mann-Whitney U test for continuous data, and Pearson's chi-square
test or Fisher's exact test for categorical data. All statistical analyses
performed in this study with p values < 0.05 were considered statis-

tically significant.

3 | RESULTS

No baseline significant differences were found among the two ex-
perimental groups. Data were obtained from 40 eyes of 20 NZW
rabbits. No signs of ocular inflammation or adverse events were
observed.

3.1 | Tear production (Schirmer | test)
No significant differences in the mean value +SD were identi-
fied between the control group and the OAS group at baseline
(18.10 + 4.08 mm vs. 20.00 + 4.07 mm, p = 0.315). Lacrimal produc-
tion was evaluated during the period of product instillation (14 days)
on days 3 and 10, and after OAS discontinuation on days 15, 18, 21,
24 and 30. Only for the first two evaluations (days 3 and 10) was a
significant difference found between the control group and OAS-
exposed subjects (24.40 + 4.42 mm vs. 13.00 + 4.70 mm, p = 0.001;
21.80 + 4.01 mm vs. 12.83 + 4.49 mm, p = 0.005, respectively). No
difference between groups was present on days 10 through 30 (see
Figure 1).

Likewise, it was only for the first two evaluations on days 3 and
10 that a significant difference was observed when comparing these
values to the basal data (6.30 + 7.05 mm versus -7.00 + 3.97 mm,
p =0.003; 3.70 + 6.68 mm vs. =7.17 + 2.89 mm; p = 0.016, respec-
tively). The lacrimal production was not different from the basal
value after 7 or 14 days subsequent to the suspension of OAS

application.
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FIGURE 1 Tear production of the control and 1% ocular
atropine sulfate (OAS) groups at measurement times in response
to topically applied atropine (3 and 10), and 1-15 d after treatment
(15-final). On days 3 and 10, Control > OAS, *p < 0.005. Mean
value + 95% CI

3.2 | Tear break-up time (TBUT)
Similarly to the Schirmer | test, one of the other primary endpoints,
the only TBUT evaluations in which a statistically significant differ-
ence between the control group and subjects exposed to OAS was
seen were those taking place on days 3 and 10 (37.20 + 8.37 seconds
vs. 13.93 + 4.44 seconds, p = 0.001; 21.20 + 3.33 seconds versus
11.10 + 2.20 seconds, p = 0.001, respectively). The TBUT was not dif-
ferent in OAS subjects compared to the control group on day 15 nor
after 7 or 14 days of the suspension of OAS application (see Figure 2).
Once again, comparing the TBUT at every test point to the basal
value, only on the third day was any significant difference found
(3.33 + 6.39 seconds vs. -19.20 + 8.95 seconds, p = 0.001). The lacri-
mal production was not different from the basal value on day 15 nor

after 7 or 14 days subsequent to the suspension of OAS application.

3.3 | Corneal fluorescein staining

During the intervention, OAS subjects only presented a statistically
significant difference compared to control on the third day of the
study (p = 0.001). At this time point, 80% of OAS cases presented
mild staining (grade I) and 20% presented moderate staining (grade
1) versus 20% mild (grade 1) cases for the control. On day 10, 40%
of OAS subjects exhibited mild staining, 40% moderate (grade )
and 6.7% severe (grade Ill) versus 60% mild (grade |) staining for the
control group. However, this difference was not statistically signifi-
cant (p = 0.261). At the last time point on day 30, 50% of OAS cases
presented with mild (grade 1) staining versus 100% of control group
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FIGURE 2 Tear break-up time (TBUT), in response to topically
applied atropine (3 and 10), and 1-15 d after treatment (15-final).
On days 3 and 10, Control > OAS, *p = 0.001. Mean value + 95% ClI

cases showing no staining (grade 0); at none of the other time points

were data significant (see Table 1).

3.4 | Clinical observations

3.4.1 | Anterior segment evaluation

A total of 23 findings were reported during the anterior segment
evaluations (13 for OAS and 10 for control, p > 0.05). The most fre-
quently reported finding was mild conjunctival hyperemia (76.9% for
OAS vs. 20% for control); followed by mild secretion (15.4% for OAS
vs. 50% for control). Other observations included epithelial irregu-
larity (7.7%, OAS), inflamed nictitating membrane (20%, control) and

chemosis (10%, control) (see Table 2).

3.4.2 | Intraocular pressure (IOP)
All the evaluated eyes presented |IOP values within normal ranges.
Ocular tonometry showed no significant differences in the IOP
between control and OAS eyes at baseline (9.30 + 0.57 mmHg vs.
8.97 + 0.64 mmHg, p = 0.321) and at 30 days (8.20 + 1.20 mmHg vs.
8.20 + 1.44 mmHg, p = 0.752) (see Table 2).

3.4.3 | Posterior segment evaluation

No alterations were observed at any time for any group during this
study.
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TABLE 1 Corneal Fluorescein Staining

Control OAS

Clinical examination No staining Mild No staining Mild Moderate Severe p value
Baseline 100 0 100 0 0 0

3 d under treatment 80 20 0 80 20 0 0.001?
10 d under treatment 40 60 13.3 40 40 6.7 0.261°
1 d after treatment 60 40 53.3 46.7 0 0 0.604°
4 d after treatment 80 20 40 60 0 0 0.182°
7 d after treatment 100 0 70 30 0 0 0.264°
10 d after treatment 80 20 80 20 0 0 0.778°
14 d after treatment 100 0 70 30 0 0 0.083°

Note: Comparison of corneal fluorescein staining at different time points between control and 1% ocular atropine sulfate (OAS) groups. Values are

percentages.
?Pearson's chi-squared test.
PFisher's exact test.

TABLE 2 Clinical and Histopathological Findings

Clinical observations Control
IOP, mmHg
Baseline 9.30 +0.57
14 d after treatment 8.20 + 1.20

Anterior segment evaluation
1 d after treatment Mild secretion
7 d after treatment Chemosis

14 d after treatment Mild hyperemia

Incidence of adverse events Negative
Histopathology*
Goblet cell density, % 2240+ 1.95
Cornea Negative
Conjunctiva, ciliary body, Negative

retina, and optic nerve

Lacrimal gland

lymphocytic infiltration

Minimal and occasional edema, minimal and
occasional congestion, and interlobular

OAS p value
8.97 + 0.64 0.321°
8.20+ 1.44 0.752%
Mild hyperemia 0.159°
Mild hyperemia and mild secretion 0.392°
None 1.000¢
Negative

21.47 +5.93 0.357%
Corneal cartilaginous metaplasia 0.250°
Negative

Minimal and occasional edema, minimal <0.050°

and mild occasional congestion, minimal
degree of inflammation, and interlobular
lymphocytic infiltration.

Note: Safety evaluations for control group (n = 5 NZW) and 1% ocular atropine sulfate (OAS) group (n = 15 NZW).

Mann-Whitney U test.
bPearson's chi-squared test.
‘Fisher's Exact test.

*All findings were considered outside normal limits or related to fixation and preservation methods.

3.4.4 | Ocular histopathology

The reported changes were all considered within normal limits or as
incidental findings (one case of corneal cartilaginous metaplasia con-
sidered not related to the intervention and the occasional presence
of changes related to fixation and preservation methods) in the fol-
lowing structures for either group: cornea, conjunctiva, ciliary body,
retina, and optic nerve (see Table 2).

3.4.5 | Lacrimal gland histopathology

In total, 23.3% of OAS versus 60% of control cases presented minimal
and occasional edema (p = 0.052); while 86.7% OAS cases showed
minimal and 3.3% mild congestion versus 30% minimal and occasional
congestion in control (p = 0.001). Other studied variables such as fi-
brosis, degeneration, and necrosis were absent in histopathological

evaluation.
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FIGURE 3 Representative examples of lacrimal gland histopathology in each group (HE-staining, 40x). Minimal interlobular lymphocytic

infiltration can be observed in OAS groups
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Control  OAS Day 15 OAS Day 21 OAS Day 30

FIGURE 4 Up: Conjunctival staining of control and 1% ocular atropine sulfate (OAS) groups at day 30. Down: Goblet cell density (%) for

each group (PAS staining, 40x). Mean value + SD

Regarding inflammation, in total, 86.7% of OAS cases presented
a minimal degree of inflammation, while 13.3% showed mild inflam-
mation (p = 0.0001). All OAS cases presented interlobular lympho-
cytic infiltration versus 40% in control (p = 0.001). Even when these
findings proved statistically significant, the pathologist described
these changes as very minor, within normal limits, and not clinically

significant (see Figure 3).

3.4.6 | Goblet cell density

There were no statistically significant differences between con-
trol group and OAS subjects. The mean density +SD of goblet
cells was 22.40 + 1.95 cells versus 21.47 + 5.93 cells, respectively
(p = 0.357) (see Table 2). Goblet cell density was not different be-
tween the control and OAS groups on day 15 nor on days 21 or 30
(see Figure 4).

4 | DISCUSSION

DED is a multifactorial disease that impacts millions of lives around
the world. It is an extremely important disease given its preva-
lence and the clinical and economic impacts on those who suffer
from it. As a result, great efforts being made to find new ways to

understand and treat its physiopathology. In vivo preclinical models
have been created to study it, allowing a detailed evaluation of its
etiology, risk factors, and even the efficacy of formulations used to
treat it.! One of these models is the neural control interruption of
lacrimal secretion through administration of antimuscarinic medi-
cations.* Topically applied 1% OAS has been used successfully in
NZW rabbits to emulate DED®°; likewise, in other species such as
dogs, this effect has been corroborated and reported as lasting up
to 5 weeks after the last exposure to OAS.112 A discussed before,
animal studies have been an important part of research endeavors
for dry eye. However, simple, and easy to replicate models are still
scarce and not readily available to every researcher. NZW rabbits
are a very convenient species, which has been used previously as a
successful model for antimuscarinic tear production reduction.®™*°
However, even though this model has been used previously, avail-
able publications regarding the NZW rabbit model describe only the
administration of OAS with concurrent instillation of any treatments
for dry eye being evaluated, and do not include evaluation of the
effects of OAS and the appearance of dry eye signs after the sus-
pension of the drug. Since in other species such as dogs, the effect
of OAS has been observed up to 5 weeks after the cessation of the
intervention, this study explored the possibility of evaluating the dry
eye manifestations derived from OAS application in NZW rabbits
beyond its discontinuance in order to potentially evaluate dry eye
treatments without risking the appearance of OAS-related adverse
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events such as superficial keratitis, papillary conjunctivitis, contact
dermatitis, and lid edema, which could diminish the reliability of the
results obtained.?° In order to avoid the risk of confounding vari-
ables altering the result of a particular study, and since the known
adverse events of OAS on the ocular have been reported and listed
broadly in the literature,? this study was performed to validate a dry
eye preclinical model not only during, but after the cessation of the
administration of 1% OAS in NZW rabbits.

The justification for this line of experimentation came from evi-
dence of delayed responses in other species to the dry eye effects of
OAS several weeks after its suspension. If this could be replicated in
NZW rabbits, this would potentially provide an accessible, unbiased,
and unaltered dry eye animal model that could be used to reliably
evaluate potential treatments for DED.

The evaluated endpoints were tear production (Schirmer | test),
TBUT, and corneal fluorescein staining. For the Schirmer | test, a
statistically significant difference was found for the first and sec-
ond evaluations (p values = 0.001 and 0.005, respectively); both of
which took place while the investigated product was being instilled
t.i.d. on the ocular surface of the experimental animals. However, for
the rest of the evaluations, after cessation of OAS application, tear
production did not appear to suffer any significant decrease com-
pared to baseline or to the control group.

Likewise, TBUT was significantly shorter for OAS groups during the
first and second evaluations, on the third and tenth days of OAS appli-
cation (p = 0.001); but no difference was observed between baseline
and the control group against OAS subjects for the rest of the tests.

Finally, it was only for the first evaluation on day 3 that any dif-
ference in corneal fluorescein staining between groups was noted.
For none of the other tests was any difference observed.

Concerning the rest of the clinical evaluations, one of the dif-
ferences worth noting between groups and basal values was an in-
crease in the incidence of mild hyperemia (76.9% for OAS vs. 20%
for control), a finding that correlates to the expected adverse events
previously reported in the literature for atropine sulfate.

Ocular histopathological findings were considered either
within normal ranges or as incidental findings related to the fix-
ation methods, while lacrimal gland histopathological analysis re-
vealed a 100% incidence of inflammation related findings, such
as some degree (86.7% minimal and 13.3% mild) of interlobular
lymphocytic infiltration in OAS exposed animals versus 40% in the
control group. Regardless of how these results are interpreted, ex-
trapolation to a clinical setting must be undertaken with caution,
since the pathologist in this study considered these findings not
clinically significant. The minor extent of alterations was consid-
ered within normal limits.

Unfortunately, as evidenced by the data obtained from the
Schirmer | test, TBUT and corneal fluorescein staining, the dry eye
signs produced by OAS lasted as long as the instillation of the solu-
tion took place, and no longer than that. The findings of this study
confirm that a 1% OAS application to the ocular surface of NZW
rabbits provides a suitable DED model while active instillation takes

place. Furthermore, the other results here presented attest to the
satisfactory safety profile of the product, since only mild alterations
were demonstrated in the histopathology results and any clinical
changes induced by it were speedily reversible.

Limitations of this study include: the reduced number of tests
and clinical evaluations during the administration of the product
in comparison to the whole intervention span; and obtaining the
control group's lacrimal glands on day 30, as opposed to at the
same time points to the OAS groups, which would have provided
a more homogeneous comparison between groups. However, the
study was designed as such in order to avoid using a larger number
of animals. Also, since no changes were observed, it is therefore
safe to infer that tests at other time points would have shown sim-

ilar results.

5 | CONCLUSION

The administration of 1% OAS on the ocular surface of NZW rab-
bits delivers an effective dry eye model, provided that the instil-
lation of this solution is continuous throughout the experimental
intervention at hand. This practical and easy to replicate model
demonstrated changes in the Schirmer | test, TBUT and corneal
fluorescein staining on the ocular surface of animals exposed to
1% OAS. It does not require the acquisition of hard to attain and
generally expensive strains of animals, changes are seen practi-
cally immediately after the onset of the intervention, and there is
no need for specialized equipment not accessible in many labora-
tory facilities. However, this study proved that the dry eye signs in-
duced by this topical formulation in NZW rabbits last only while its
administration is taking place. Therefore, this model should not be
considered as a first choice when the risk of presenting the topical
adverse events commonly reported for 1% atropine sulfate or any
of its excipients could potentially skew the results of the evaluated
variables.
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