ARCHIVEES

OF VETERINARY SCIENCE

Topical use of injectable
dexmedetomidine in combination with
dorzolamide for the intraocular pressure
reduction in dogs: a preliminary study

Renato Luis Carvalho https://revistas.ufpr.br/veterinary
Juan Carlos Duque Moreno publish.avs@ufpr.br

Fabio Luiz da Cunha Brito

Fabiano Montiani-Ferreira Vol. 30 No. 4 (2025)

Navigating the Frontiers
of Veterinary Science
and the Commitment to
AUTHOR FOR CORRESPONDENCE One HEHlth

Renato Luis Carvalho

recarva@yahoo.com.br e TYIVET T

https://do1.org/10.5380/avs.v3014.99797



ARCHIVIES

OF VETERINARY SCIENCE

ARTICLES

UUFPR

Archives of Vetarinary Science https: fweraufpror)

Topical use of injectable dexmedetomidine in combination with dorzolamide for

the intraocular pressure reduction in dogs: a preliminary study

Submirted. 27052025
Accepred: 04/11:200F

Renata Luis Carvalho!, Juan Carlos Dugue Marens', Fibio Luiz da Cunha Brito®, Fabiane Montiani-
Ferveira’

! Posteraduate Program in Feterinary Sciences, Federal University of Parana (UFFPR), Curitiba, PR, Brazil, ORCID 0000-0002-4825-6790,
ORCID 000003404 5-1195, QRCID 0000-0002-393 3-58064
2 Posgraduate Program in Feterinary Ophihalmology, Oualimas Faculy, Sdo Pawle, 5P Brazil, ORCID 0000-0002-3601-0507

Ansher for cormespondence: Feenato Luds Carvalbo — fecarvs Gvahoo com by

Abstract — This smdy evaluated the efficacy of the isolaied topical use of 2% dorzolamide eye drops three fmes a3 day compared with the
combmation of 100 pzml dexmedetomidne (mnitally formmiated for injectsble use and applied topically twice a dsy) associated wi .
dorzolamide in redncing inracoular pressure (I0F) in dogs with glacoms Twenty-nine dogs with IOP = 25 mmHg were selected based on specific
clinical criteria and divided mto tao Froups: Group 1 {DOFZ0) with 12 dogs treated oaly with &rmulan:i.deet‘a‘\'aiﬂ howrs, and Group 2 (DEX
DORZ0) with 17 dogs receiving dorzolamide every elzht howrs combined with topical dexmedetomridine every 12 hours. IOP was meassured on
the first day and at 7 and 30 davs afier disgnosis. Vital paramesters, including heart rate, respiratory rate, ﬂ.dS\'sto].l.c'bLmd.u'Est'e wers assessad
before and 30 mimites after the application of demedetonnidine. Both restments siznificantly reduced IOR, but the DEX DORZ0 zroup showed
3 grester decrease (35.99%, p =00001) compared with 20.32% in the DOBE0 group (p = 0.6026). Mo sigmficant differences in vital parameters
were observed, snd no blepharospasm or byperemia ecomred In conclusion, the topical combinabdon of demmedetomidine and dorzolamide
significanily reduced IOP in glancomatous dogs without causing eonlar imitation or anberior wveitis. This combination proved more effective than
dorzolsmide slone Although results are promising, firther smdies with larger samples and different dosing protocols are needed to confirm . -
efficacy, opimize concenTations, and sszess long-term safety in canine slancoms manaseEment. Orbe / ¥ m—
Kzrmcrds alpha-2 agonist; acular hyperension; ophialmolosy: MMN repostonins.

1. Introduction

Glaueomz in dogs is a progressive and pamfil ocular disease charactenzed by a complex group of optic newropathies that lead . . , .
to vision loss, commonly assectated with elevated mbraccular pressure (I0F), wihach contributes to optic dise degeneration and httpﬁ* ”IrevIStaS‘ '“fnr* hr”‘ Eterlnar}:
retinz] ganglion cell (RGC) death (Magzio & Bras, 2013; Komdronyy et al., 2019). It 15 the leading ecanse of ineversible blindnass N
1 both bumans and dogs (Gelatt & Mackay, 2004; Chugley & Bowman, 2006; Weinreb ef al., 2014; Tham et al., 2014; Eomarcoy i i ) .
et al., 2019). The prevalence of primary and secondary glawcoma m dogs 15 estimated to be simalar fo that m humans, ranging publ ISh‘ ay S(:ﬂ’ ufpr hr
between 1% and 2% (Phommer ot al., 2013).

I0P 1= regulated by the balance between aqueous humor (AH) production and drainage. The primary mechanysm of AH formation
1= actrve secretion by the ciliary processes, wpuLl'ble for 80-90% of the total output EGD& etal, 201 0). AH is primanily drained
ﬂ'_mugh the trabecular meshwork, with a smaller proportion exiting via ﬂ'.em‘eoﬂ.eralpzﬂmz\ (Eomaromy et al., 2019). The ciliary v l 30 N 4 202 5
muscle medulates weoscleral outflow: mlaxation mereases flow, while contraction reduces it (Alm & Milssen, 2009}, “ ™ “- ( )

Disruption of physielogical outflow pathways elevates IO, which can streteh the lamina eribroza and canse secondary axonzl
damazge to R.GCs (Flammer & Mozaffarieh, 2007). Medical and sursical treatments aim to lower I0P by decreasing AH production
and/or enhancing its outflow, thus delaying vision loss (Webb, 2021). However, in many cases of canine glavcoma, vision continues - - -

o deferiorate dasgite infensive and costly trestment Navi gating the Frontiers
Twe primary mechanisms can be emploved to reduce IOP: suppressing aguecus production or enhanems aguecus outflow.

Topical eye drops that decrease aqueous production include beta-blockers (B-blockers), carbonic anhydrase inhibators (CAIS), and . .

alpha-2 (02) agomists. The latter acts by simmltaneously reducing aqueous production and mereasing aqueous outflow (Fettsamer et nf VE t E r]. na 1"}'! S{: ]. EI]. ce

al., 2005; Cantor, 2006). .

Timelol, 2 nonselective beta-adrenergic antagomst that lowers I0P by decreasing production of aquecous humor, has been the d h C
historical topical first line apainst an increasmg IOP in both umens and small amma] patients. Bilateral miosis and relatrve an t E Umm]tment tn
bradycardia remalt from the systemic uptake of imolo] and ocour becanse of the inhibitory effects of the drug on the beta-adrensrzic
fibers in the cammne is sphineter mmscle and on those within the cardiovascular system (Wilkie & Latimer, 1991; Finunerman One Health
1993).

Diorzolamude and brinsolamude are two topical CAIS that are cumrently available to treat ecular bypertension and’or glawcoma.
Dorzolamide 15 a very potent inhibitor of Carbome Anhydrase-II (CA-II), and its site of action is local within the eye. Like oral
ICATs, topically applied dorzolamide lowers IOP by decreasing the production of aqueons humor (Suzree, 1999). Dorzolamide 15
available as a topical 2% ophthalmic preparstion and kas been evaluated m normotensie and glavcomatous dogs (Canrse et al,
2001; Plummer et al, 2006). A 1% suspension of brinzolammde 15 comparable to 2% dorzelamide m lowering IOP, both drugs being
admumistered three tmes daly (Whelan et al, 1999). Dorzolamide hydrochlonde 2% ophthalmic solution was the first topical
carbonic anbydrase inlubitor approved for the treztment of glaucoma m humans (Ingram & Brubaker, 1999).

Alpha-2 Adrenerzmic azomsts decrease I0P mn human and canme eyes via reduction of AH preduction and increased wveoscleral

outflow faclity (Arthur & Cantor, 2011; Plummer ef al., 2013). Bnmomdime tartrate 15 2 lnghly selective A2-agomst labeled to
reduce IOP m human pattents wath glavcoma (Plummer et al, 2013). Despite its effectiveness and low side-effect profile m hmmans, U F P R

brimonidme appears to be less efficactons in canine patients. After single and multiple-drop applications of brimonidine in beagles
hitps-'doi.org/ 1053 80V aws v3004 99797 1
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