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Effect of intranasal detomidine in horses undergoing
odontoplasty

Efeito da detomidina intranasal em cavalos
submetidos a odontoplastia
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Highlights

Intranasal detomidine (30 pg kg™') induces mild sedation in horses.
Sedation was insufficient for effective periodontal sensitivity blockade.
Delayed sedation peak (90 min) is crucial for clinical procedure planning.

Abstract

This study aimed to evaluate the effects of intranasal administration of detomidine at a dose of 30
pug kg™ in horses undergoing odontoplasty. Thirteen healthy, crossbred horses were used, and the
following parameters were measured: heart rate (HR), respiratory rate (f), systolic arterial pressure (SAP),
rectal temperature (RT), head height relative to the ground (HH), blood glucose (BG), intestinal motility
(GI motility), sedation score, and the presence of upper eyelid and lip ptosis. Measurements were taken
at baseline (M0) and at 10, 30, 60, 90, and 120 min after intranasal administration. Hematocrit (Hct) and
leukogram (LEU) were evaluated at M30, M60, M90, and M120. Periodontal sensitivity was assessed at
M30 and during the odontoplasty procedure (upper, lower, and incisor teeth), as well as at its conclusion.
Statistically significant differences (p < 0.05) were observed for HR, f, RT, Hct, WBC, HH, and Gl motility.
No significant changes were found in SAP or BG. All animals exhibited more pronounced sedation at
M90. Periodontal sensitivity was detected in 69.23% of the animals, all of which responded to dental
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floating of the lower incisors. Intranasal detomidine at a dose of 30 pg kg' promotes mild sedation in
horses, with a late onset and without clinically relevant cardiovascular changes, but is insufficient to
allow periodontal procedures when used alone.

Key words: Alpha-2 adrenergic agonists. Equines. Odontoplasty. Sedation.

Resumo

Objetivou-se avaliar os efeitos da detomidina na dose de 30 ug kg™ pela via intranasal em equinos
submetidos a odontoplastia. Em 13 equinos higidos e mesti¢cos, os parametros frequéncia cardiaca
(FC), frequéncia respiratoéria (f), pressao arterial sistélica (PAS), temperatura retal (TR), glicemia (Glu),
altura de cabeca em relagdo ao solo (AC), motilidade intestinal (MI), grau de sedacao e presencga de
ptose labial e palpebral foram mensurados no momento basal (MO) e nos minutos 10, 30, 60, 90 e 120
apos administracao intranasal. O hematécrito (Hct) e leucograma (LEU) foram avaliados nos momentos
M30, M60, M90 e M120. A sensibilidade periodontal foi avaliada em M30 e a sensibilidade dentaria
durante a odontoplastia (dentes superiores, inferiores e incisivos) e ao término do procedimento.
Obteve-se diferenca estatistica (p < 0,05) entre 0s momentos avaliados, em comparagcdo com os valores
basais na FC, f, TR, Hct, LEU, AC, grau de sedacgao e MI. Ndo houve alteracao significativa da PAS e BG.
Todos os animais apresentaram sedacao mais pronunciada em M90. A sensibilidade periodontal foi
detectada em 69,23% dos animaise todos responderam ao desgaste dentario nos incisivos inferiores.
A detomidina intranasal na dose de 30 ug kg™ promove sedacgéao leve em equinos, com inicio tardio e
sem alteracdes cardiovasculares clinicamente relevantes, porém insuficiente para permitir a realizacao
de procedimentos periodontais quando utilizada isoladamente.

Palavras-chave: Agonistas alfa-2 adrenérgicos. Equinos. Odontoplastia. Sedacao.

adverse effects such as respiratory
depression, bradycardia, ataxia, and
prolonged sedation (Creighton & Lamont,

Introduction

Equine veterinary dentistry is

essential for maintaining health, enhancing
athletic performance, and promoting quality
of life. However, fewer than 1% of horses
receive preventive or therapeutic dental care
(Trigueiro et al.,, 2010). Dental procedures
are commonly performed with the horse in
a standing position to facilitate access to
the oral cavity and to avoid physiological
complications associated with recumbency
(Dugdale et al., 2016).

In this context, sedation is commonly
performed using detomidine, as it provides
more effective analgesia and sedation
compared to equipotent doses of xylazine
(Lamont & Martinez, 2006). Nevertheless,

2000

2024) require caution when selecting the
dose and route of administration.

Intravenous (IV) and intramuscular
(IM) routes of administration offer predictable
effects but are associated with a higher
incidence of adverse reactions and require
more invasive restraint (Grimsrud et al.,
2009). In this context, the intranasal (IN)
route emerges as a less invasive alternative,
with reduced hemodynamic impact, and is
particularly useful in patients with difficult
venous access (Weber et al., 2004). The
high vascularization of the nasal mucosa
favors rapid systemic absorption and may
result in an onset of action similar to that
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of the intravenous route (Fortuna et al.,
2014). Intranasal administration of sedative
drugs has demonstrated efficacy in other
species, such as dogs (Santangelo et al.,
2019), cats (Hommuang et al., 2022), birds
(Adao et al., 2024), and swine (Rabelo et al.,
2024), highlighting its potential for clinical
sedation; therefore, intranasal administration
of detomidine may be used for sedation of
horses undergoing periodontal procedures.

Therefore, investigating the efficacy
of intranasal detomidine administration in
horses is relevant to expanding available
therapeutic strategies and promoting less
invasive and safer sedation during clinical
and dental procedures. The dose of 30 ugkg™
was selected based on previous studies that
demonstrated the clinical sedative effects
of detomidine administered intravenously
and intramuscularly in horses (Mama et al,,
2009). The choice of the intranasal route was
based on its potential to expand therapeutic
options and promote safer and more
effective sedation during clinical and dental
procedures.

Materials and Methods

The study was approved by the
Animal Ethics Committee (Protocol 07/2020)
of the Federal Institute of Education,
Science and Technology of Minas Gerais
— Bambui campus, where the experiment
was conducted. Thirteen clinically healthy
horses (based on physical, hematological,
and biochemical examinations) were used,
including eight castrated males and five non-
pregnant females, all crossbred, with a mean
weight of 464.6 + 85 kg and a mean age of
11.2 £ 7 years (mean + SD).
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After8hoffeedfastingand 2 hofwater
fasting, the animals wererestrained forjugular
vein catheterization, which was performed to
allow blood sample collection without further
punctures and to ensure immediate venous
access in case of emergency. After a 15-
min acclimation period, baseline parameters
were measured and recorded. Detomidine
was administered intranasally at a dose of
30 ug kg, diluted in 0.9% NaCl solution, with
a standardized final volume of 2 mL, using
a size 10 nasogastric tube for instillation of
the drug into the ventral nasal meatus. After
administration, the animals’ heads were
kept elevated using a dental headgear for
approximately 1 min to promote absorption
of the drug by the nasal mucosa, which was
inferred based on the observation of clinical
sedative effects throughout the experimental
period. Evaluations were performed at 10
(M10), 30 (M30), 60 (M60), 90 (M90), and 120
(M120) min after administration.

At all time points, the following
parameters were evaluated: heart rate
(HR) by auscultation with a stethoscope;
respiratory rate (f) by observation of thoracic
movements; systolic arterial pressure
(SAP) using a Doppler ultrasound device
with cuff placement at the base of the tail
(approximately 40% of tail circumference);
rectal temperature (RT) using a digital
thermometer; head height (HH) measured
as the distance between the mandibular
region and the ground; sedation score based
on behavior and ataxia; presence of lip and
eyelid ptosis; intestinal motility (Gl motility)
as described by Teixeira et al. (2004); blood
glucose (BG) using a handheld glucometer;
and hematocrit (Hct) and leukogram (WBC)
measured at a private clinical laboratory, with
the latter two not assessed at M10.
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Periodontal sensitivity was assessed
at M30 by a single evaluator through the
insertion of a sterile, disposable 25 x 7
hypodermic needle into the gingival sulcus,
parallel to the upper and lower incisor teeth.
The animals' responses were classified as
absent(0), mild (1), or present(2), as described
by Roscoe (2007). Dental sensitivity was also
evaluated by the same professional during
the use of an electric rasp on the upper, lower,
and incisor teeth, as well as at the end of the
procedure, using the same scale: absent (0),
mild (1), or present (2).

Statistical analyses were performed
using GraphPad Prism 10 (GraphPad
Software Inc., CA, USA). Data distribution
symmetrywas verified using the Shapiro-Wilk
test. For the analysis of variables in relation
to MO, one-way repeated-measures ANOVA
followed by Sidak's multiple comparisons
test was used for normally distributed data.

Table 1

Non-normally distributed data were analyzed
using the Friedman test followed by Dunn’s
multiple comparisons test. A significance
level of 5% was adopted for all analyses.

Results and Discussion

Heart rate showed a significant
reduction from M60 onward (p = 0.044)
compared to baseline (MO0), with the greatest
decrease observed at M90 (p = 0.008) (Table
1), although not indicative of bradycardia for
thespecies(MendesNetto,2014). Thisfinding
may be related to both the dose used and
the route of administration, as bradycardia
results from the activation of presynaptic
alpha-2 receptors in the central nervous
system, leading to reduced norepinephrine
release and consequent HR decrease, even
at relatively low doses (Muir, 2009).

Heart rate (HR); respiratory rate (f); systolic arterial pressure (SAP); rectal temperature (RT); blood
glucose (BG); hematocrit (Hct); leukogram (WBC); head height relative to the ground (HH); and sedation
score in horses treated with 30 pg kg™ of intranasal detomidine. Parametric data are reported as mean
+ standard deviation, and non-parametric data as median (interquartile range)

Time point (minutes)

variabie MO M10 M30 M60 M90 M120
HR(bpm) 3647  35¢5  31%5 31+ 6 29 + 5* 316
£ (mpm) 29+8  30+8 20(16-40)  20+6* 16 (12-24)* 15 + 3*
SAP (mmHg) 124+12 124+13 119414 120(110-160) 117 (103-158) 111 (100-160.0)
RT(C) 373404 373+03 373+04 37.4(350-380) 37.1(35.3-37.7) 37.0(35.7-37.6)*
BG(mgdL") 81.0+7.3 780467 840+67 91.2+108 880(79.0-1180) 9224117
Hot(%)  327+37  NA 271426 27.3+23* 26.4 +2.3* 26.4 +2.3*
WBC(10uL®) 93+18  NA  49:13*  47+1.2* 42 (31-7.6)* 46+1.1"
Dseegzieo(r): 2(1-2 201-3)  2(2-9) 3 (2-4y* 3 (2-5)* 2.5 +0.8*

* Significant difference compared to baseline (MO0) (p < 0.05).
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A significant and progressive
reduction in f was observed compared to
baseline (M0), culminating in the lowest value
at M120 (p < 0.0001) (Table 1), although not
indicative of bradypnea for the species.
Mama et al. (2009) did not report significant
changes in gas exchange after sedation with
detomidine at 30 pg kg™ (IVand IM) in horses.
However, arterial blood gas analysis is a more
accurate tool to assess ventilation in animals,
as demonstrated by Nyman et al. (2009), who
observed elevated arterial carbon dioxide
pressure in horses sedated with detomidine,
eveninthe absence of changes inrespiratory
rate.

Alpha-2 adrenergic agonists are
known to induce hemodynamic side effects,
such as transient hypertension followed
by hypotension (Medeiros et al., 2017).
However, in the present study, SAP remained
stable across time points (Table 1), which
may be related to the route of administration.
Studiesin humans have shown that intranasal
dexmedetomidine, even at doses equivalent
to those administered intravenously, results
in lower peak plasma concentrations (Yoo
et al, 2015), which may attenuate abrupt
hemodynamic effects. Moreover, intranasal
administration allows for dual absorption
pathways: systemic absorption through
the nasal mucosa and direct access to the
central nervous system via the olfactory and
trigeminal nerves (Yoo et al., 2015; Crowe et
al., 2018). This mechanism may result in a
more gradual drug distribution, contributing
to the hemodynamic stability observed.

A significant reduction in RT was
observed at M120 (p = 0.0376) compared
to MO (Table 1), as also reported in another
study involving horses treated with
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detomidine (Elfenbein et al., 2009). This
variation may be attributed to the central
redistribution of blood flow resulting from
peripheral vasoconstriction induced by
the drug (Creighton & Lamont, 2024), a
pharmacological effect that is expected and
well described in the literature.

Another well-established
pharmacological effect of alpha-2 adrenergic
agonists is the induction of hyperglycemia,
due to suppression of insulin release
(Fantoni & Cortopassi, 2010). In horses,
BG concentrations above 110 mg dL™" are
considered indicative of hyperglycemia
(Frank, 2011), and only two animals (15.3%)
displayed values consistent with this
condition, one at M90 and another at M120,
both with 118 mg dL™" (Table 1). This finding
suggests a low incidence of the expected
hyperglycemic effect; however, it should
be noted that the fasting period imposed
on the animals may have contributed to the
attenuation of hyperglycemia by lowering
baseline plasma glucose levels.

Both Hct and WBC values decreased
significantly at all evaluated time points
in comparison to baseline, with adjusted
p-values ranging from 0.0001 to 0.0010
for Hct and from < 0.0001 to 0.0291
for WBC, respectively. The reduction in
Hct can be mainly attributed to splenic
vasodilation, which promotes sequestration
of red blood cells by the spleen, and to fluid
translocation into the intravascular space
as a compensatory mechanism to maintain
cardiac output (Luna et al., 2014). In parallel,
leukopenia was observed, which may
result from both splenic sequestration and
suppression of lymphocyte proliferation (Bao
etal., 2008).
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A significant reduction in HH was
observed from M30 onward (p = 0.0002), with
the most pronounced decrease occurring at
M90 (p < 0.0001) relative to baseline (Table
1). The occurrence of lip and eyelid ptosis
was documented in 15.38%, 84.61%, 100%,
100%, and 61.53% of subjects at M10, M30,
M60, M90, and M120, respectively.

Sedationin horses is characterized by
headlowering, ataxia, andlip and eyelid ptosis
(Valverde, 2010), with head height being one
of the most relevant clinical parameters for
sedation assessment (Kaukinen et al., 2011).
A significant difference in sedation score was
observed from M60 onward (p = 0.0010), with
the highest intensity recorded at M90 (p <
0.0001) comparedto baseline. These findings
contrast with those described by Mama et al.
(2009), who observed the greatest reduction
inheadheightrelativetothegroundasearlyas
10 min following intravenous administration
and at 60 min following intramuscular
administration of detomidine at a dose of
30 ug kg in horses. This pattern reinforces
that, although intravenous administration
of detomidine results in a faster and more
predictable onset of sedation, the intranasal
route presents slower absorption and a more

2004

gradual sedative effect, which explains the
late onset of sedation observed in this study.
On the other hand, this slower absorption
rate may contribute to greater hemodynamic
stability, making the intranasal route a less
invasive alternative to the intravenous route
in specific clinical situations.

Gl  motility scores decreased
significantly from M60 (p = 0.0012) and
remained reduced through M120 (p <
0.0001) (Figure 1). This effect is attributed to
the action of detomidine on enteric neural
pathways responsible for motility regulation
(Creighton & Lamont, 2024), inhibiting
propulsive motility by directly interfering
with the cyclic activity of small intestinal
electrical waves, thereby reducing intestinal
transit rate (Zullian et al., 2011; Elfenbein et
al., 2009). In addition, a2-adrenergic agonists
reduce cardiac output, which activates
presynaptic fibers and stimulates the vagal
system, resulting in decreased splanchnic
blood flow (Valverde, 2010). In the present
study, ileocecal valve discharge scores
did not return to baseline levels by M120,
suggesting a persistent inhibitory effect on
Gl motility in this segment.
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Figure 1. Variation in intestinal motility in horses treated with detomidine (30 ug kg™, intranasal
route), expressed as median and interquartile range at the different time points analyzed
* Significant difference (p < 0.05) between each analysis time point and the baseline time point

(MO).

Periodontal sensitivity was observed
in 69.23% of the animals, rendering the
procedure unfeasible in two cases. Among
the animals that tolerated full (15.3%) or
partial (69.2%) odontoplasty, sensitivity
was noted primarily in the lower incisors.
Although the procedure time was shorter
than usual, sensitivity persisted at the end
of the procedure in 76.9% of the cases.
These findings indicate that intranasal
detomidine, when used alone, provides
limited analgesic and sedative effects
for dental floating. In addition to pain
associated with tooth grinding, other
factors contribute to discomfort, including
prolonged mouth opening with a speculum

Semina: Ciénc. Agrar. Londrina, v. 46, n. 6, p. 1999-2008, nov./dez. 2025

(@an unnatural position for the species) and
continuous manipulation of oral structures,
all of which compromise sedation stability
(Gozalo-Marcilla et al., 2019). Therefore, it is
recommended to combine detomidine with
adjuvant drugs, such as opioids (butorphanol
or methadone), and the use of locoregional
anesthesia techniques to ensure animal
welfare and allow the procedure to be
completed.

The main limitation of this study
was the absence of a control group, which
prevents direct comparisons between
routes of administration. The evaluated
variables were compared only to baseline
values, which may limit the strength of
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the conclusions. Additionally, the use of
subjective sedation scores may introduce
bias in the assessment, making it difficult to
detect subtle differences over time. The lack
of precise measurement of total sedation
duration and the persistence of reduced
motility also limited a more comprehensive
analysis of the pharmacological effects.

Conclusion

Intranasal administration of
detomidine at a dose of 30 pg kg™ induces
mild sedation in horses, with a delayed
onset of action and an effect lasting up
to 120 min after administration, without
causing clinically relevant cardiovascular
changes. However, when used alone, this
approach is insufficient to provide adequate
analgesia and immobilization for periodontal
procedures, and the use of local anesthetic
blocks and/or sedative or analgesic drugs
should be considered to improve clinical
efficacy and horse comfort during these
treatments.
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