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Abstract – This study evaluated the efficacy of the isolated topical use of 2% dorzolamide eye drops three times a day compared with the 
combination of 100 µg/ml dexmedetomidine (initially formulated for injectable use and applied topically twice a day) associated with 2% 
dorzolamide in reducing intraocular pressure (IOP) in dogs with glaucoma. Twenty-nine dogs with IOP > 25 mmHg were selected based on specific 
clinical criteria and divided into two groups: Group 1 (DORZO) with 12 dogs treated only with dorzolamide every eight hours, and Group 2 (DEX 
DORZO) with 17 dogs receiving dorzolamide every eight hours combined with topical dexmedetomidine every 12 hours. IOP was measured on 
the first day and at 7 and 30 days after diagnosis. Vital parameters, including heart rate, respiratory rate, and systolic blood pressure, were assessed 
before and 30 minutes after the application of dexmedetomidine. Both treatments significantly reduced IOP, but the DEX DORZO group showed 
a greater decrease (35.99%, p = 0.001) compared with 20.32% in the DORZO group (p = 0.6026). No significant differences in vital parameters 
were observed, and no blepharospasm or hyperemia occurred. In conclusion, the topical combination of dexmedetomidine and dorzolamide 
significantly reduced IOP in glaucomatous dogs without causing ocular irritation or anterior uveitis. This combination proved more effective than 
dorzolamide alone. Although results are promising, further studies with larger samples and different dosing protocols are needed to confirm 
efficacy, optimize concentrations, and assess long-term safety in canine glaucoma management. 
Keywords: alpha-2 agonist; ocular hypertension; ophthalmology; pharmacological repositioning. 

1. Introduction 
Glaucoma in dogs is a progressive and painful ocular disease characterized by a complex group of optic neuropathies that lead 

to vision loss, commonly associated with elevated intraocular pressure (IOP), which contributes to optic disc degeneration and 
retinal ganglion cell (RGC) death (Maggio & Bras, 2015; Komáromy et al., 2019). It is the leading cause of irreversible blindness 
in both humans and dogs (Gelatt & Mackay, 2004; Quigley & Bowman, 2006; Weinreb et al., 2014; Tham et al., 2014; Komáromy 
et al., 2019). The prevalence of primary and secondary glaucoma in dogs is estimated to be similar to that in humans, ranging 
between 1% and 2% (Plummer et al., 2013). 

IOP is regulated by the balance between aqueous humor (AH) production and drainage. The primary mechanism of AH formation 
is active secretion by the ciliary processes, responsible for 80–90% of the total output (Goel et al., 2010). AH is primarily drained 
through the trabecular meshwork, with a smaller proportion exiting via the uveoscleral pathway (Komáromy et al., 2019). The ciliary 
muscle modulates uveoscleral outflow: relaxation increases flow, while contraction reduces it (Alm & Nilsson, 2009). 

Disruption of physiological outflow pathways elevates IOP, which can stretch the lamina cribrosa and cause secondary axonal 
damage to RGCs (Flammer & Mozaffarieh, 2007). Medical and surgical treatments aim to lower IOP by decreasing AH production 
and/or enhancing its outflow, thus delaying vision loss (Webb, 2021). However, in many cases of canine glaucoma, vision continues 
to deteriorate despite intensive and costly treatment. 

Two primary mechanisms can be employed to reduce IOP: suppressing aqueous production or enhancing aqueous outflow. 
Topical eye drops that decrease aqueous production include beta-blockers (β-blockers), carbonic anhydrase inhibitors (CAIs), and 
alpha-2 (α2) agonists. The latter acts by simultaneously reducing aqueous production and increasing aqueous outflow (Reitsamer et 
al., 2005; Cantor, 2006).  

Timolol, a nonselective beta-adrenergic antagonist that lowers IOP by decreasing production of aqueous humor, has been the 
historical topical first line against an increasing IOP in both humans and small animal patients. Bilateral miosis and relative 
bradycardia result from the systemic uptake of timolol and occur because of the inhibitory effects of the drug on the beta-adrenergic 
fibers in the canine iris sphincter muscle and on those within the cardiovascular system (Wilkie & Latimer, 1991; Zimmerman, 
1993). 

Dorzolamide and brinzolamide are two topical CAIs that are currently available to treat ocular hypertension and/or glaucoma. 
Dorzolamide is a very potent inhibitor of Carbonic Anhydrase-II (CA-II), and its site of action is local within the eye. Like oral 
CAIs, topically applied dorzolamide lowers IOP by decreasing the production of aqueous humor (Sugrue, 1999). Dorzolamide is 
available as a topical 2% ophthalmic preparation and has been evaluated in normotensive and glaucomatous dogs (Cawrse et al., 
2001; Plummer et al., 2006). A 1% suspension of brinzolamide is comparable to 2% dorzolamide in lowering IOP, both drugs being 
administered three times daily (Whelan et al., 1999). Dorzolamide hydrochloride 2% ophthalmic solution was the first topical 
carbonic anhydrase inhibitor approved for the treatment of glaucoma in humans (Ingram & Brubaker, 1999). 

Alpha-2 Adrenergic agonists decrease IOP in human and canine eyes via reduction of AH production and increased uveoscleral 
outflow facility (Arthur & Cantor, 2011; Plummer et al., 2013). Brimonidine tartrate is a highly selective A2-agonist labeled to 
reduce IOP in human patients with glaucoma (Plummer et al., 2013). Despite its effectiveness and low side-effect profile in humans, 
brimonidine appears to be less efficacious in canine patients. After single and multiple-drop applications of brimonidine in beagles 
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affected with POAG, a trend of insignificant IOP reduction was observed. Side effects were mild and included reduced heart rate 
and miosis. Based on these results, brimonidine is not recommended as a sole agent to manage canine glaucoma (Gelatt & MacKay, 
2002). 

Agents that exclusively reduce IOP by increasing aqueous outflow include prostaglandin analogues (PGA), cholinergic agonists, 
and Rho Kinase Inhibitors (Jayanetti et al., 2020). PGA results in both short- and long-term increases in unconventional aqueous 
outflow (Oh et al., 2006; Stamer et al., 2010). Recent reports also suggest some increase in conventional outflow facility may occur 
as well (Richter et al., 2003; Plummer et al., 2013; Sambhara & Aref, 2014). PGAs (eg, Latanoprost) have very few systemic side 
effects and are considered first-line therapy in glaucoma and OHT (Holló, 2007). Latanoprost is one of the most commonly used 
topical medications for canine glaucoma and is available as a 0.005% topical solution. There have been extensive studies examining 
the IOP-lowering effects of latanoprost in both normotensive and glaucomatous dogs (Studer et al., 2000; Gelatt & MacKay, 2001) 

Cholinergic agonists (e.g., Pilocarpine) increase conventional aqueous outflow; however, they are less commonly used than 
other classes due to their poorly tolerated side effect profile, including myopic shift, nyctalopia, and an increased risk of retinal tears 
and detachment (Plummer et al., 2013; Skaat et al., 2016). More recent developments have seen Rho kinase (ROCK) inhibitors such 
as Netarsudil (Rhopressa®) and Ripasudil approved for the treatment of glaucoma. This class offers dual benefits, including IOP-
lowering and neuroprotection. The IOP-lowering effect of ROCK inhibitors is due to a decrease in outflow facility through the 
conventional pathway, which results from modification of the trabecular meshwork and Schlemm’s canal cytoskeletons (Honjo et 
al., 2001; Rao et al., 2001). ROCK inhibitors are mostly used as adjunctive treatments because their IOP-lowering effect is modest 
compared with that of PGAs currently in use (Tanna & Johnson, 2018). 

However, a critical need remains for more effective therapeutic strategies to manage glaucoma, driving the ongoing investigation 
of new drugs and therapeutic combinations that can reduce intraocular pressure (IOP) more efficiently and safely. Several emerging 
approaches are being studied, including Rho-kinase (ROCK) inhibitors, nitric oxide donors, gene therapies, stem cells, and 
sustained-release systems, all with the potential to enhance aqueous humor outflow or modulate its production. In this context, the 
present study aimed to evaluate the efficacy of topically administered injectable dexmedetomidine in combination with dorzolamide, 
compared with dorzolamide alone, for reducing intraocular pressure in dogs, contributing to the exploration of new therapeutic 
options in veterinary ophthalmology. 

2. Materials and Methods 
The project was approved by the Animal Use Ethics Committee of the Agricultural Sciences Sector at the Federal University of 

Paraná (UFPR), ensuring compliance with all applicable guidelines for animal welfare. Informed consent was obtained from all 
owners, who agreed to participate by signing a consent form. 

The study included 29 dogs—16 females and 13 males—aged between six months and 14 years, presenting with unilateral 
glaucoma. The breeds represented were: 12 Shih Tzus, 3 mixed-breed dogs (MBD), 2 Siberian Huskies, 2 Lhasa Apsos, 2 Poodles, 
and 1 each of the following: American Bully, American Staffordshire Terrier, French Bulldog, Great Dane, Maltese, Pinscher, Pug, 
and German Spitz. 

The dogs were enrolled between August 2023 and December 2024 at the ophthalmology service of REVET Veterinary Clinic, 
located in São Paulo, Brazil. Among the glaucoma cases, 15 were classified as primary, 12 as secondary, and two as congenital. 

All animals underwent a comprehensive ophthalmic examination under controlled lighting conditions, including slit-lamp 
biomicroscopy (Keeler PSL One, Windsor, UK), indirect ophthalmoscopy (Welch Allyn 11820 Panoptic 3.5 V, New York, USA), 
rebound tonometry (TD-800, LanYuXuan, Beijing, China), and vital staining with fluorescein and rose Bengal (Drogavet, Curitiba, 
Brazil). General physical examination confirmed that all animals were otherwise healthy. Some ocular abnormalities were observed, 
but did not exclude animals from the study. These included Descemet’s membrane rupture (Haab’s striae), varying degrees of corneal 
edema, episcleral vessel congestion, fixed mydriasis, anterior or posterior synechiae, lens luxation or subluxation, and cataract. 

The dexmedetomidine eye drop formulation was derived from intramuscular and intravenous ampoules at a concentration of 
100 µg/mL (B. Braun Melsungen, Germany) and compounded into an ophthalmic solution by the veterinary pharmacy Drogavet 
(Curitiba, Brazil). The medication was diluted in saline solution for experimental use and administered topically twice daily, with a 
12-hour interval between applications. 

According to the manufacturer, each 2 mL ampoule contains less than 1 mmol (23 mg) of sodium, thus considered “sodium-
free.” Chemically, dexmedetomidine is described as the monohydrochloride of (+)-4-(S)-[1-(2,3-dimethylphenyl)ethyl]-1H-
imidazole, with a molecular weight of 236.7. It is water-soluble, with a pKa of 7.1, a pH range of 4.5 to 7.0, and an octanol:water 
partition coefficient of 2.89 at pH 7.4 (Chrysostomou & Schmitt, 2008). 

As part of the experimental protocol, intraocular pressure (IOP) was measured in all animals to determine baseline values at the 
time of glaucoma diagnosis (Time 0 – T0), using rebound tonometry with a Portable Tonometer. After diagnosis, the animals were 
allocated into two treatment groups: Group 1 DORZO, consisting of 12 dogs treated with one drop of 2% dorzolamide every 8 
hours, and Group 2 DEX DORZO, composed of 17 dogs treated with one drop of 2% dorzolamide every 8 hours combined with 
one drop of 100 µg/mL dexmedetomidine every 12 hours. A second IOP measurement (Time 7 – T7) was performed seven days 
after initiating the treatment protocol, along with an evaluation of potential adverse effects. A third tonometry (Time 30 – T30) was 
performed 30 days after treatment initiation to monitor response. To measure IOP, the examiner manually restrained animals, and 
three consecutive readings were taken per eye. A variance of less than 5% between readings was accepted, and the mean value was 
calculated for each time point. 

Vital parameters were evaluated by measuring heart and respiratory rates via stethoscopic auscultation, and systolic blood 
pressure was measured using a vascular Doppler device, both before and 30 minutes after topical dexmedetomidine application. 
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Blepharospasm and conjunctival hyperemia were recorded as either present or absent throughout the study. Changes in IOP, heart 
rate, respiratory rate, and systolic blood pressure over the treatment period were analyzed using comparative statistical methods. 
Normality of all variables was assessed using the D’Agostino-Pearson test (MedCalc Statistical Software version 20.305, MedCalc 
Software Ltd, Ostend, Belgium). 

For variables following a normal distribution, IOP changes were analyzed using a parametric model with repeated measures 
(ANOVA), and results were reported as mean ± standard deviation. In contrast, non-normally distributed variables (heart rate, 
respiratory rate, systolic blood pressure) were analyzed using the nonparametric Friedman test. The results were expressed as 
medians and interquartile ranges (IQRs). A p-value < 0.05 was considered statistically significant. 

To ensure adequate statistical power, a sample size calculation was performed using a two-sample t-test power analysis as 
described by Cohen (1988). The study was based on the mean difference in IOP between time points and the pooled standard 
deviation, used to calculate Cohen’s d (effect size). The power analysis was conducted with a significance level of 5% (α = 0.05) 
and a power of 80% (1 − β = 0.8), assuming a normal distribution of the data. When considering the groups as a single sample, the 
estimated minimum required sample size was nine, confirming that the actual sample exceeded the threshold for statistical validity. 
This calculation was performed using the solve_power function from the statsmodels.stats.power—TTestIndPower module in 
Python (Python Language Reference, version 2.7; available at http://python.org). 

3. Results 
The results were presented graphically, with measures of central tendency and variability displayed in separate figures: Figure 1 

for the DORZO group, Figure 2 for the DEX DORZO group, and Figure 3 providing a direct comparison between the two groups. 
A comparative analysis between the DORZO and DEX DORZO groups revealed substantial differences in IOP progression over 

the evaluated time points. In the DORZO group, the reduction from Time 0 to Time 7 was 8.08 ± 12.88 mmHg (p = 0.7878). In 
contrast, the DEX DORZO group showed a decrease of 8.53 ± 8.05 mmHg during the same period (p = 0.0230), although this result 
did not reach statistical significance. Between Time 7 and Time 30, the DORZO group exhibited a negligible change of 
0.08 ± 4.68 mmHg (p = 1.000), while the DEX DORZO group demonstrated a further reduction of 6.12 ± 9.62 mmHg (p = 0.5706). 
When comparing treatment efficacy from Time 0 to Time 30, the DORZO group showed a decrease of 8.17 ± 13.40 mmHg 
(p = 0.6026). In contrast, the DEX DORZO group exhibited a significantly greater reduction of 14.65 ± 9.29 mmHg (p = 0.0012), 
indicating a statistically significant treatment effect in the latter group. 

Regarding heart rate, the median in the DORZO group was 114 (IQR: 19) beats per minute (bpm) at Time 0, with a slight 
decrease to 112 (12) bpm after 30 minutes of 2% dorzolamide instillation. In the DEX DORZO group, the median heart rate was 
111 (24) bpm at Time 0, decreasing to 104 (19.5) bpm after dexmedetomidine administration. However, the difference between 
groups was not statistically significant (p = 0.71393), suggesting that any observed variation was likely due to chance rather than a 
pharmacological effect. 

The median respiratory rate in the DORZO group was 28 (9) breaths per minute at Time 0, remaining nearly unchanged at 26 
(9) bpm after treatment. In the DEX DORZO group, the rate decreased from 33.5 (16) bpm at Time 0 to 29.5 (12) bpm post-
treatment. Statistical analysis revealed a significant difference between groups and time points (p = 0.02466), indicating that 
dexmedetomidine had a more pronounced effect on respiratory rate than dorzolamide. 

 
Animal Sex Breed Glaucoma IOP (mmHg) 

time 0 
IOP (mmHg) 

time 7 
IOP (mmHg) 

time 30 
1 Male Shih tzu Secondary 30 18 25 
2 Female Poodle Primary 39 40 38 
3 Male Shih Tzu Primary 48 30 38 
4 Male American Bully Secondary 27 24 22 
5 Male Lhasa Apso Secondary 40 32 28 
6 Female German Spitz Primary 52 30 36 
7 Female Shih Tzu Primary 36 34 33 
8 Male Maltese Secondary 68 38 33 
9 Female Mixed Breed Secondary 48 32 28 
10 Female Mixed Breed Secondary 25 45 40 
11 Male French Bulldog Secondary 39 35 36 
12 Male Shih Tzu Primary 30 27 27 

 

Table 1 – Signalment and demographic characteristics of the animals in the DORZO group, along with intraocular pressure (IOP) measurements 
recorded at baseline (T0), day 7 (T7), and day 30 (T30) of the study. 
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Animal Sex Breed Glaucoma IOP (mmHg) 

time 0 
IOP (mmHg) 

time 7 
IOP (mmHg) 

time 30 
1 Female Siberian Husky Congenital 34 28 26 
2 Male Shih Tzu Congenital 38 32 32 
3    Female American 

Staffordshire 
Secondary 54 47 25 

4 Female Pug Secondary 34 30 26 
5 Female Siberian Husky Primary 38 28 20 
6 Male Great Dane Primary 35 26 24 
7 Female Poodle Primary 40 38 20 
8 Male Shih Tzu Secondary 40 31 24 
9 Female Shih Tzu Primary 34 24 30 
10 Female Pinscher Primary 30 34 24 
11 Male Shih Tzu Secondary 38 15 15 
12 Female Lhasa Apso Primary 54 38 39 
13 Female Shih Tzu Primary 41 31 33 
14 Female Mixed Breed Primary 48 30 20 
15 Male Shih Tzu Secondary 33 36 29 
16 Male Shih Tzu Secondary 46 29 25 
17 Female Shih Tzu Primary 55 50 21 

 

Table 2 – Signalment and demographic characteristics of the animals in the DEX DORZO group, along with intraocular pressure (IOP) 
measurements recorded at baseline (T0), day 7 (T7), and day 30 (T30) of the study. 

 

 
Figure 1 – Boxplot showing the distribution of intraocular pressure (IOP) values in the DORZO group at baseline (T0), day 7 (T7), and day 30 
(T30). The boxplot represents descriptive statistics for a non-Gaussian variable, including median, interquartile range, and outliers. 
 

Systolic blood pressure (SBP) was the third physiological parameter evaluated. In the DORZO group, the median SBP remained 
stable at 120 (15) mmHg at Time 0 and 120 (10) mmHg after 30 minutes. The DEX DORZO group also showed no relevant change, 
with a median of 120 (15) mmHg at Time 0 and 120 (25) mmHg post-treatment. Friedman test results indicated no statistically 
significant differences in SBP between groups or over time (p > 0.05), suggesting no cardiovascular impact from either treatment. 

Throughout the 30-day follow-up, no signs of ocular discomfort or marked conjunctival hyperemia were reported in any of the 
dogs. However, a transient vasoconstrictive effect on the conjunctival vessels was observed immediately following 
dexmedetomidine instillation, followed by a gradual return to baseline vascular appearance. 
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Figure 2 – Boxplot showing the distribution of intraocular pressure (IOP) values in the DEX DORZO group at baseline (T0), day 7 (T7), and 
day 30 (T30). The boxplot presents descriptive statistics for a non-Gaussian variable, including median, interquartile range, and outliers. 

 

 Figure 3 – Boxplot comparing the distribution of intraocular pressure (IOP) values between the DORZO and DEX DORZO groups at baseline 
(T0), day 7 (T7), and day 30 (T30). The boxplot displays descriptive statistics for non-Gaussian variables, including the median, interquartile 
range, and outliers. 

4. Discussion  
In this study, dexmedetomidine (DEX) was administered topically at a concentration of 100 µg/mL—matching the commercially 

available injectable formulation—to evaluate its ocular hypotensive efficacy. The combination of DEX with dorzolamide (DORZO) 
produced a more sustained and pronounced reduction in intraocular pressure (IOP) compared to DORZO alone. While IOP 
stabilization occurred in the DORZO group after the first week, the DEX DORZO group continued to show a gradual decrease 
throughout the evaluation period, suggesting an additive effect between the two agents. 

Dorzolamide, a carbonic anhydrase inhibitor, is widely recognized for its efficacy and safety in the management of canine 
glaucoma (Sugrue, 1996; Sugrue, 2000; Cawrse et al., 2001). In this study, its use as monotherapy and in combination with DEX 
allowed the assessment of both its isolated and combined effects. The enhanced IOP reduction in the combination group indicates 
complementary mechanisms involving reduced aqueous humor production and alpha-2 adrenergic–mediated vascular modulation. 

The IOP-lowering effect observed in the DEX DORZO group may be explained by complementary pharmacological actions 
rather than a proven synergism. Dorzolamide reduces aqueous humor formation by inhibiting carbonic anhydrase activity in the 
ciliary epithelium (Sugrue, 2000), whereas dexmedetomidine is believed to modulate aqueous humor dynamics through α₂-
adrenergic receptor–mediated vasoconstriction and enhancement of uveoscleral outflow (Reitsamer & Kiel, 2003; Fakhoury et al., 
2021). Although these mechanisms act on distinct pathways, their combined use could plausibly result in an additive or, potentially, 
even a synergistic reduction of IOP, as each targets different components of intraocular fluid regulation. However, further studies 
are required to confirm whether this interaction represents true pharmacologic synergism or simple additivity. 

Dexmedetomidine is a highly selective alpha-2 adrenergic agonist commonly used as a pre-anesthetic due to its sedative and 
analgesic properties (Gertler et al., 2001; Villela & Nascimento Jr, 2003). In ophthalmology, DEX has been shown to attenuate IOP 
spikes during anesthesia and surgical procedures. Its IOP-lowering action has been attributed to vasoconstriction of the ciliary body 
and consequent reduction in aqueous humor formation (Jaakola et al., 1992; Mowafi et al., 2008; Pal et al., 2011; Banga et al., 2015; 
Abdelhamid et al., 2016; Pegu et al., 2020; Senthil et al., 2020).  
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Previous investigations have demonstrated similar effects across species and routes of administration. Fakhoury et al. (2021) 
reported a modest IOP decrease after topical DEX instillation without ocular irritation, while Abdelhamid et al. (2016) observed 
greater IOP reduction in peribulbar blocks containing DEX. Vartiainen et al. (1992) found a marked decrease in IOP in rabbits with 
laser-induced glaucoma, and Artigas et al. (2012) described similar results in dogs after intravenous administration. These findings 
collectively support the ocular hypotensive potential of DEX and are consistent with the present observations. 

The underlying cause of glaucoma may influence variability in IOP response. In this study, one dog with secondary glaucoma 
due to uveitis (ehrlichiosis-associated) exhibited a poor response to treatment, likely due to inflammatory interference with aqueous 
outflow, as previously described by Leiva et al. (2005) and Komnenou et al. (2007). The limited response observed in secondary 
glaucoma associated with uveitis reinforces that inflammatory mediators may alter aqueous humor outflow and pharmacologic 
responsiveness. Cytokine-induced damage to the trabecular meshwork and breakdown of the blood–aqueous barrier could reduce 
drug efficacy in such cases (Vohra et al., 2012; Bencurova et al., 2023).  

Regarding safety, no systemic side effects were observed. MacDonald et al. (1993) reported that topical DEX achieved 
detectable plasma concentrations without cardiovascular alterations, which aligns with the current findings. Although DEX can 
induce emesis when administered systemically (Sinclair, 2003; Brioschi et al., 2018), no signs of nausea or vomiting were observed 
following topical application, suggesting limited systemic absorption and favorable tolerability. 

In addition to established topical therapies such as dexmedetomidine, several novel experimental pharmacotherapies show 
promise for lowering IOP or providing neuroprotection in glaucoma. They may hold future relevance for veterinary ophthalmology. 
Firstly, selective modulators of the adenosine A₃ receptor, such as HL3501 (an A₃AR antagonist), have produced significant IOP 
reductions in rabbit and mouse models of ocular hypertension (Kim et al., 2022). Secondly, agonists of the A₁ adenosine receptor, 
such as Trabodenoson, have demonstrated IOP-lowering effects in human and rodent trials, acting by enhancing trabecular 
meshwork outflow (Li et al., 2018; Waters et al., 2019). Thirdly, ATP‑sensitive potassium channel openers such as CKLP1 showed 
significant IOP reduction in canine, primate, and murine models (Roy Chowdhury et al., 2021; Roy Chowdhury et al., 2022). 
Fourthly, inhibitors of the Rho-kinase (ROCK) pathway have shown efficacy in lowering IOP by increasing trabecular outflow and 
reducing episcleral venous pressure, with early preclinical and clinical evidence (Honjo et al., 2015). Fifthly, blockers of the renin–
angiotensin system such as Losartan have demonstrated not only modulation of IOP but also neuroprotection and scleral remodeling 
effects in experimental glaucoma models (Quigley et al., 2015). Given these experimental developments, future veterinary studies 
should evaluate the cross-species pharmacokinetics, long-term safety, and efficacy of these agents, aiming to integrate them into 
combination protocols for canine glaucoma management (Kim et al., 2022; Roy Chowdhury et al., 2021). 

Some limitations must be acknowledged. The sample size, while sufficient for preliminary evaluation, should be expanded in 
future studies to better represent biological variability. Inclusion of other drug classes—such as prostaglandin analogues and beta-
blockers—would allow broader therapeutic comparison. Moreover, a longer follow-up would help determine long-term efficacy and 
safety. Despite these limitations, the results contribute to veterinary ophthalmology by demonstrating that the topical co-
administration of dexmedetomidine and dorzolamide enhances IOP reduction without systemic adverse effects. This combination 
may represent a safe and effective adjunctive therapy for canine glaucoma and warrants further clinical evaluation. 

5. Conclusion 
Topical administration of dexmedetomidine (100 µg/mL) every 12 hours, combined with 2% dorzolamide every 8 hours, 

effectively reduced intraocular pressure (IOP) without inducing adverse effects, such as ocular irritation or anterior uveitis, in dogs 
with various forms of glaucoma. This combination demonstrated greater efficacy compared to dorzolamide monotherapy. While 
these preliminary results are promising, further studies are warranted to compare this protocol with other combinations of 
antiglaucoma agents and to evaluate different concentrations and dosing regimens of dexmedetomidine. Additionally, investigations 
involving larger cohorts are needed to understand better the therapeutic potential and long-term safety of this approach in canine 
glaucoma management. 
 
Ethics Committee Approval – This study was approved by the Ethics Committee on Animal Use of the Federal University of 
Paraná (CEUA/UFPR) under protocol number 022/2023, in accordance with national and international ethical standards for animal 
experimentation. 
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