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Simple Summary

Dogs commonly experience fear and stress when admitted to veterinary hospitals for
surgical procedures. Increased stress may negatively affect animal welfare and can make
handling and preoperative preparation more difficult for veterinary staff. Tasipimidine is
an orally administered selective «2-adrenoceptor agonist developed to reduce fear- and
anxiety-related behaviors in dogs. This study evaluated whether administering tasipimi-
dine before hospital admission could improve perioperative management in healthy dogs
undergoing elective ovariectomy. Dogs receiving tasipimidine showed lower scores on
behavioral assessments and were easier to handle during preoperative examination and
preparation than dogs receiving placebo. However, these behavioral improvements were
not associated with clear differences in sedation, anesthetic drug requirements, intraop-
erative rescue analgesia, or recovery quality. Lower heart rate values were observed in
tasipimidine-treated dogs, although the clinical relevance of these cardiovascular changes
remains uncertain because cardiovascular function was not comprehensively assessed.
These findings suggest that oral tasipimidine may be useful for improving patient manage-
ability and reducing observable stress-related behaviors before surgery. Further studies
are needed to determine whether these behavioral effects provide additional perioperative
benefits and to further characterize the cardiovascular effects of the drug.

Abstract

Preoperative anxiety may compromise perioperative welfare and anesthetic management
in dogs. This randomized, blind clinical study evaluated the effects of oral tasipimidine on
anxiety-related behaviors, handling quality, cardiovascular variables, anesthetic require-
ments and recovery in dogs undergoing elective ovariectomy. Thirty ASA I dogs were
randomly allocated into three groups (1 = 10). Treatment groups received tasipimidine
(30 pg/kg PO) 45 min before admission, followed by morphine (0.3 mg/kg IM) combined
with dexmedetomidine at either 2.5 pug/kg (GTa) or 5 nug/kg IM (GTb). Control dogs
(GC) received an oral placebo followed by dexmedetomidine (5 pg/kg IM) and morphine
(0.3 mg/kg IM). Anxiety was assessed using the Clinic Dog Stress Scale (CDSS), Visual
Analog Scale (VAS), and Reactivity Evaluation Form (REF). Handling quality was assessed
using a Numerical Rating Scale (NRS), and recovery quality using the Simple Descriptive
Scale (SDS). Tasipimidine significantly reduced anxiety-related behaviors compared with
controls, with lower CDSS (5 [0-10] vs. 13 [3-19]), VAS (4 [2-7] vs. 6.5 [2-9]), and REF
scores (1 [1-3] vs. 2 [1-4]) (p < 0.05). Handling quality improved significantly in treated
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dogs with lower NRS (1 [1-2] vs. 2 [1-4]; p = 0.003). Preoperative heart rate was lower
in tasipimidine-treated dogs (85 £ 19 bpm) than in controls (127 £+ 23 bpm; p < 0.001).
Recovery agitation requiring dexmedetomidine rescue sedation occurred in 30% of treated
dogs versus 60% of controls. Propofol and fentanyl requirements did not differ significantly
among groups (p > 0.05). Tasipimidine improved anxiety-related behavioral scores and
handling quality in dogs; however, its cardiovascular effects and perioperative role warrant
further investigation.

Keywords: tasipimidine; anesthesia; ovariectomy; preoperative anxiety; sedation; recovery;
dexmedetomidine; propofol

1. Introduction

Fear and anxiety are major stressors that frequently occur during veterinary clinic
visits [1,2], affecting approximately 20-50% of dogs, regardless of geographic region [3-5].
However, although several pharmacological approaches with gabapentin, dexmedetomi-
dine, and trazodone [6-13] have been investigated in veterinary practice, the incidence,
clinical relevance, and standardized management of preoperative anxiety remain poorly
characterized. Consequently, anxiety should be considered a key factor to address in both
clinical practice and veterinary anesthesia [14].

In human medicine, preoperative anxiety is a well-recognized phenomenon associated
with fear of surgery, anesthesia, and awakening [15,16]. Preoperative anxiety activates
stress response, increasing glucocorticoid secretion, elevating the risk of postoperative
infection, delaying wound healing [17,18], and correlating with higher requirements for
anesthetic gases and propofol [19]. It is also associated with increased postoperative
morbidity and more challenging pain management [15].

Similarly, in dogs, fear and anxiety induce changes in neurotransmitter and hormone
levels that negatively affect the immune, cardiovascular, and metabolic systems [20,21].
Furthermore, handling anxious animals poses additional risks to veterinary staff [22,23].

In humans, preoperative anxiety is managed using both non-pharmacological and
pharmacological approaches [17]. Non-pharmacological strategies include music ther-
apy [24,25], cognitive-behavioral therapy [26], and relaxation techniques [16,27], whereas
pharmacological treatment involving anxiolytics, such as benzodiazepines and prega-
balin [28,29], is typically administered as a single preoperative dose rather than rou-
tinely [30].

In veterinary practice, “pet-friendly” handling techniques, including environmental
modifications and music therapy [31], combined with anxiolytic medication, have been
employed to reduce anxiety in clinical settings [32,33]. However, the effectiveness of non-
pharmacological interventions, such as music therapy, remains controversial [34], reflecting
similar uncertainty in human medicine [35].

Although calm handling and vocal reassurance may help reduce anxiety in animals,
pharmacological strategies remain important tools for managing fear and anxiety, particu-
larly in highly stressed or anxious animals. Among the most used and effective agents are
trazodone [36], gabapentin [37], transmucosal dexmedetomidine [38], and alprazolam [37].

Despite their widespread use, evidence regarding the perioperative effects of anxi-
olytic strategies in veterinary anesthesia remains limited. Stress reduction through handling
techniques has been shown to decrease induction drug requirements and optimize sedation
times in cats [39]. Moreover, a preliminary study suggested that trazodone may reduce
preoperative stress and propofol requirements in routine surgical procedures [40]. Al-
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though anxiety does not necessarily correlate directly with postoperative pain scores in
dogs [41], its management remains clinically relevant for optimizing patient welfare and
perioperative handling.

Recently, tasipimidine has emerged as a promising pharmacological alternative. Ap-
proved by the European Union in 2021, it is indicated for short-term relief of anxiety and
fear associated with noise or separation from the owner. Furthermore, tasipimidine oral
bioavailability allows effective oral administration by the owner [42].

Pharmacodynamically, tasipimidine acts as a highly selective x2A-adrenoceptor ag-
onist, showing strong affinity and full agonist activity at this human receptor subtype,
with markedly lower activity at «2B and «2C receptors. Its mechanism of action involves
inhibition of adenylyl cyclase and neuronal calcium influx, together with increased potas-
sium conductance, resulting in neuronal hyperpolarization and reduced excitability [43].
Currently, doses of 30 pug/kg are well tolerated and produce the desired anxiolytic effects
in dogs [44].

Primary objectives of this study were to evaluate the effect of oral administration
of 30 ug/kg tasipimidine on preoperative anxiety, handling quality and cardiovascular
outcomes.

Secondary objectives focused on evaluating sedation level prior to induction, propofol
requirements, intraoperative rescue analgesia (fentanyl) requirements, and recovery quality
as reflected by the need for rescue sedation (dexmedetomidine).

We hypothesized that the inclusion of tasipimidine in the pre-anesthetic protocol
would improve anxiety control and handling quality, reduce drug requirements (propofol
and fentanyl), and preserve clinically acceptable hemodynamic function without requiring
cardiovascular intervention in healthy bitches undergoing ovariectomy.

2. Materials and Methods
2.1. Animals

A total of 30 adult female dogs scheduled for elective ovariectomy at the Rof Codina
Veterinary Teaching Hospital (RCVTH) between August 2025 and January 2026 were
enrolled in this study. All dogs were client-owned and housed outdoors.

Animals were randomly allocated into three groups (n = 10). Treatment group A
(GTa) received oral (PO) tasipimidine (30 ug/kg; Tessie, Orion Corporation, Espoo, Fin-
land) followed by intramuscular (IM) dexmedetomidine (2.5 ug/kg; Dexdomitor, Ecuphar,
Oostkamp, Belgium) combined with morphine (0.3 mg/kg, IM; Morphine, B. Braun,
Barcelona, Spain). Treatment group B (GTb) received tasipimidine PO (30 pg/kg) fol-
lowed by dexmedetomidine (5 pg/kg IM) combined with morphine (0.3 mg/kg, IM). The
control group (GC) received an oral placebo followed by dexmedetomidine IM (5 ng/kg)
combined with morphine (0.3 mg/kg, IM).

Tasipimidine or placebo was administered approximately 45 min before arrival at
RCVTH, following a 6 h preoperative food fast and free access to water. Premedication was
injected 15 min after arrival.

The study was conducted under a blind design; neither the clinician performing the
evaluation nor the owner was aware of the treatment allocation. Group assignment was
performed by an independent investigator who was not involved in data collection or
outcome assessment. Written informed consent was obtained from all owners prior to
inclusion, following a detailed explanation of the study protocol.

All procedures conducted on the study were approved by the Ethics Committee of the
Galician Public Foundation Rof Codina (Reference number: AELU001/25/INVMED(02)/
ANIMAL(05)/AGC/01).
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A pre-appointment anamnesis was conducted with the animal owners to ensure that
no concomitant diseases were present and that no ongoing treatments could interfere with
the procedure. In addition, all animals had experienced at least one estrous cycle and were
currently in the anestrus phase [45]. Furthermore, owners were asked to characterize the
temperament of their animals, and fearfulness was recorded as a dichotomous variable
(fearful vs. non-fearful) for subsequent analysis.

Animals were assigned an anesthetic risk category based on the American Society of
Anesthesiologists (ASA) classification, and only those considered ASA I were eligible for
inclusion. In addition, animals that did not allow completion of a full physical examination
due to extreme aggressive behavior were excluded from the study. Furthermore, any
animals that developed surgical or anesthetic complications during the procedures such as
severe bradycardia (<30 bpm) and hypotension (systolic < 80 mm Hg, mean < 60 mm Hg,
and diastolic < 40 mm Hg) [14,46,47] were consequently treated and excluded.

Two dogs were excluded from the study for not meeting the inclusion criteria. One
dog was excluded after developing severe persistent bradycardia and hypotension dur-
ing anesthesia; subsequent cardiological assessment revealed a previously undiagnosed
third-degree atrioventricular block, confirming that the animal had a pre-existing cardiac
condition incompatible with the inclusion criteria. The other was excluded due to extreme
aggressive behavior that prevented completion of the general physical exam; this dog
initially belonged to the control group. To maintain the predetermined sample size of
30 animals, these were replaced with two additional bitches.

2.2. Experimental Design

For the evaluation of variables prior to premedication, two groups were defined, GC
and treatment group (TG) where GTa and GTb were included (Figure 1).

Anxiety
scales; dati Fentanyl requirements
Handling Sedation 2,5pg/kg IV per bolus; Recovery Quality

Scale; Heart rate

uality;
qua ity Heart rate,

Heart rate
Figure 1. Flow chart depicting the experimental design and perioperative variables. Dogs were
assigned to either GC (oral placebo + dexmedetomidine 5 p1g/kg IM + morphine 0.3 mg/kg IM) or GT
(oral tasipimidine 30 ug/kg). The GT was further divided into two subgroups: GTa (dexmedetomi-
dine 2.5 pg/kg IM + morphine 0.3 mg/kg IM) and GTb (dexmedetomidine 5 ug/kg IM + morphine
0.3 mg/kg IM).

After admission dogs were transferred to a quiet, low-stimulus room. There, pre-
operative anxiety was evaluated using a reproduction of the Clinic Dog Stress Scale
(CDSS) [34,48], which assesses 7 behavior variables (body posture, ears position, gaze,
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respiration, lip tension, activity and vocalization). Each outcome was scored from 0 to
4, except for lip tension, which was scored from 0 to 3. The total score was obtained by
summing all parameter scores, resulting in a final scale ranging from 0 to 27, with higher
scores indicating greater levels of stress. Additionally, a Visual Analog Scale (VAS) [49] was
applied for subjective clinician assessment (0-10, with 10 representing very high anxiety),
and a shortened and modified Reactivity Evaluation Form (REF) [41,50] scored dogs based
on their behavior toward a directly approaching observer, ranging from 1 to 4 with higher
scores reflecting stronger avoidance and refusal of contact (Table 1).

Table 1. Reactivity Evaluation Form. Scored dogs based on their behavior toward a directly approach-
ing observer.

Reactivity Evaluation Form (Adapted)

B W N R

The dog actively seeks contact and remains positioned continuously in front of the veterinarian.
The dog remains in close proximity to the veterinarian, occasionally retreating or backing away slightly.
The dog tends to remain distant from the veterinarian, although occasional attempts to seek contact are observed.
The dog remains distant from the veterinarian and does not seek any contact.

Reactivity Evaluation Form (REF) adapted and shortened [41,50].

Following these assessments, a general physical exam (GPE) was conducted. After-
ward, the same clinician responsible for the GPE was asked to rate the ease of performing
the procedure using a reproduction of the Numerical Rating Scale (NRS), rating from 1 to 5,
1 = excellent (no resistance), 2 = good (minor resistance requiring standard restraint), 3 = fair
(moderate resistance requiring increased restraint), 4 = poor (marked resistance requiring
forceful restraint and/or additional personnel), and 5 = not possible (procedure could not
be fully completed due to extreme resistance or stress-related behaviors) [38]. This allowed
a subjective quantitative assessment of the animal’s compliance and the practical feasibility
of the examination.

Then, animals received IM premedication approximately 15 min after admission, accord-
ing to group allocation. At this point, the GT was subdivided based on the dexmedetomidine
dose, as mentioned, into GTa (dexmedetomidine 2.5 ng/kg + morphine 0.3 mg/kg IM) and
GTb (dexmedetomidine 5 pg/kg + morphine 0.3 mg/kg IM). Premedication consisted of
dexmedetomidine and morphine administered in the same syringe.

Once light to moderate sedation had been achieved, a catheter was inserted into the
cephalic vein to allow blood sampling and administration of intravenous (IV) Lactated
Ringer’s solution (5 mL/kg/h; Lactato Ringer Vet, B. Braun). Blood sample was processed,
analyzed and evaluated prior to induction. A single preoperative dose of meloxicam
(0.2 mg/kg IV; Metacam, Boehringer Ingelheim, Barcelona, Spain) was given. Cefazolin
(22 mg/kg IV; Cefazolin Normon, Normon Laboratories S.A., Madrid, Spain) was adminis-
tered for antimicrobial prophylaxis prior to surgery and repeated after 90 min. Following
preparation of the surgical field, the animals were moved to the operating room, where
oxygen was delivered via face mask (3—4 L/min) for five minutes.

Pre-induction sedation was assessed 40-45 min after premedication, using the full
version of the validated Sedation Scale (SS) [51,52], which evaluates spontaneous posture,
palpebral reflex, eye position, jaw and tongue relaxation, response to noise, resistance
to lateral recumbency, and general attitude. Scores ranged from 0 to 21, with higher
values indicating deeper sedation. At this time, variables—including respiratory rate (RR,
breaths/min), heart rate (HR, beats/min), non-invasive arterial pressure (NIAP) (SAP/DAP
(MAP); mmHg), and temperature (T, °C)—were recorded.

Anesthesia was induced using propofol (0.5-3 mg/kg IV; Lipuro, B. Braun), adminis-
tered as repeated boluses of 0.5 mg/kg every 15 s until conditions suitable for orotracheal
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intubation were achieved [53]. The cumulative dose required to obtain loss of palpebral
and laryngeal reflexes, adequate jaw relaxation, and ventromedial rotation of the eye with
mild mydriasis was recorded.

Then, tracheal intubation was performed in sternal recumbency. The tube was secured
to the mandible with gauze.

Following intubation, animals were positioned in dorsal recumbency, and Intermit-
tent Positive Pressure Ventilation (IPPV) was initiated using an anesthesia machine (Min-
dray WATO EX-35). The initial tidal volume was set at 10 mL/kg and subsequently
adjusted to maintain normocapnia (EtCO, = 35-45 mmHg). The respiratory rate was set at
12-14 breaths/min, with an inspiration-to-expiration ratio of 1:2, a positive end-expiratory
pressure (PEEP) of 4 cm H,O, and an inspiratory pause of 25%. Anesthesia was maintained
with sevoflurane in O,, with vaporizer adjusted and titrated according to clinical indicators
including mandibular tone, ventromedial eye rotation, and absence of palpebral reflex [54].

Surgery consisted of a cranial midline infraumbilical laparotomy (3-6 cm incision,
depending on animal size), performed by experienced soft tissue surgeons, with a surgical
duration of approximately 25-30 min. Ovaries were exteriorized under gentle traction and
resected using a harmonic scalpel (HARMONIC ACE® +7 handpiece, Ethicon Endo-Surgery
[Europe] GmbH, Norderstedt, Germany). After confirming hemostasis, a peritoneal cavity
lavage with bupivacaine (2 mg/kg; Bupivacaina B. Braun) was performed. Then the
incision was closed in three layers: muscle, subcutaneous tissue, and skin.

Variables—including EtCO, (mmHg), end-tidal sevoflurane concentration (ET-Sev, %),
RR (breaths/min), HR (beats/min), NIAP (SAP/DAP (MAP); mmHg), oxygen saturation
(Sp0O2, %), and temperature (T, °C)—were recorded every 5 min using a multiparameter
veterinary monitor (Mindray iPM12 Vet) configured in canine patient mode. HR was
derived from the ECG signal, RR was measured by thoracic impedance respiration, NIAP
was obtained using an appropriately sized cuff selected according to limb circumference and
cuff markings, and temperature was measured using an esophageal probe connected to the
temperature cable. Outcomes (HR and NIAP) related to six predefined intraoperative time
points—TO0 (baseline values recorded after induction and cardiorespiratory stabilization,
prior to surgical stimulation), T1 (abdominal cavity opening), T2 (first ovarian pedicle
traction), T3 (second ovarian pedicle traction), T4 (abdominal closure), and R (recovery)—
were used for intergroup statistical comparisons.

Intraoperative nociceptive response was monitored every 5 min and defined as sponta-
neous breathing or >20% increases in SAP, DAP, MAP or HR from baseline (T0) sustained
for more than 30 s [55]. Rescue analgesia consisted of fentanyl (2.5 ug/kg IV, Fentadon,
Dechra, Barcelona, Spain).

Anesthetic recovery quality was assessed 5 min after extubation, using the Simple
Descriptive Scale (SDS) to assess quality of recovery rating from 1 to 5, 5 being the poorest
recovery quality [56,57]. The evaluation was based on direct clinical observation. Following
this, rescue sedation treatment (dexmedetomidine; 1 ug/kg IV) was applied to those
animals scoring > 3 on SDS and were classified as agitated recoveries. Those scoring < 2
on SDS were classified as good recoveries and did not receive rescue sedation.

The requirement for rescue sedation was prospectively recorded for each animal as a
binary outcome (as mentioned) and subsequently analyzed to assess its association with
treatment allocation.

After surgery, animals recovered under direct supervision and were transferred to
the hospitalization ward once they were conscious, responsive, and considered clinically
stable. Postoperative pain was routinely monitored by the hospitalization veterinarians
responsible for patient care using the Glasgow Composite Measure Pain Scale-Short Form
(CMPS-SF) [58], and analgesic treatment was adjusted according to clinical requirements
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until discharge. At discharge, all dogs received routine postoperative analgesia with a
non-steroidal anti-inflammatory drug (NSAID), meloxicam 0.1 mg/kg PO, once a day for
7 days, and rescue analgesia (paracetamol 10 mg/kg PO; Apiretal, Ern S.A. Laboratories,
Barcelona, Spain) was prescribed when considered necessary. In addition, postoperative
follow-up was conducted by telephone to monitor recovery and provide guidance to the
owners when required. Postoperative pain assessment formed part of the routine clinical
management of all animals; however, pain scores and rescue analgesic requirements were
not predefined study outcomes and were therefore not included in the statistical analysis.

2.3. Statistical Data Analyses

Sample size calculation was performed using G*Power software (version 3.1.9.7). An
a priori power analysis was conducted using an F test for repeated-measures ANOVA
(within-between interaction). The following parameters were applied: effect size (f) = 0.5,
o = 0.05, statistical power (1 — 3) = 0.8, three groups, six repeated measurements, and a
correlation among HR repeated measures of 0.56 (data obtained from a previous study [40]).
The calculated total sample size was 30 animals.

Parametric data are presented as mean + SD and non-parametric data are presented
as median and range. Statistical analyses were performed using SigmaPlot 12.5 (Systat
Software Inc., Chicago, IL, USA). Normality of the data was assessed using the Shapiro—
Wilk test, and homogeneity of variances was evaluated with Levene’s test.

For comparisons between two groups, Student’s ¢-test was used for normally dis-
tributed variables, and the Mann-Whitney U test was applied when normality and/or
equality of variance assumptions were not met.

For comparisons among three groups, one-way ANOVA was performed for normally
distributed variables, followed by the Holm-Sidak post hoc test, whereas for non-normally
distributed variables, the Kruskal-Wallis test was used, followed by Dunn’s post hoc test.

Physiological variables measured at surgical time points (T0O-T5) were analyzed using
one-way repeated-measures ANOVA for normal variables, with the Holm-Sidak post hoc
test. Non-normally distributed repeated measures were analyzed using the Friedman test,
followed by Tukey post hoc test.

Categorical (dichotomous) variables were analyzed by calculating odds ratios (ORs)
with 95% confidence intervals, and significance was assessed using the Chi-square or
Fisher’s exact test, as appropriate.

A p-value < 0.05 was considered statistically significant.

3. Results
3.1. Animals Characteristics

The animals were females aged between 8 months and 6 years. Mean body weight
was 20.06 £ 11.38 kg attending a normal distribution. BCS was 2.75 [2—4] in the GC, 2.5
[2-3] in the GTa, and 3 [2-3.5] in the GTb, with no statistically significant differences among
groups (p = 0.26).

According to the owners’” assessment, 60% of the animals in the GC, 60% in the GTa,
and 50% in the GTb were classified as fearful, with no significant differences between groups.

3.2. General Physical Exam

For the evaluation of variables prior to premedication, two groups were defined, the
control group (GC) and treatment group (GT) where GTa and GTb were included.

General physical examination findings were within normal limits in all animals. Mean
HR (Figure 2) was 127 £ 22 bpm in the GC and 84 £ 19 bpm in the GT, showing a statistically
significant difference (p < 0.001; 95% confidence interval (CI) [18.60-59.69 bpm]).
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General Physical Exam-Heart Rate

HGC WGT

180
160
140
120
100
80
60
40
20

BEATS/MIN

GROUPS

Figure 2. Heart rate (HR) measured at the Preoperative General Physical Examination. Box represents
the interquartile range (IQR), horizontal line represents the median, X represents the mean, whiskers
indicate the spread of the data (n = 10 for GC; n = 20 for GT). p < 0.05 * vs. GC.

3.3. Anxiety Variables and Handling Quality

Preoperative anxiety was assessed using three scales (Table 2).

Table 2. Anxiety scales’ values.

Anxiety Scales GC GT
CDSS 13 [3-19] *5[0-10]
VAS 6.5 [2-9] *4 [2-7]
REF 2 [1-4] *1[1-3]

Variables evaluated in 30 bitches undergoing ovariectomy. CDSS (Clinic Dog Stress Scale), VAS (Visual Analog
Scale), REF (Reactivity Evaluation Form), (1 = 10 for GC; n = 20 for GT). Values given as median and [range].
p <0.05*vs. GC.

The GT demonstrated significantly lower CDSS, VAS and REF scores compared with
the GC (Figures 3 and 4, Table 2).

Clinic Dog Stress Scale

HWGcCc WGt

SCORE
[
o

GROUPS

Figure 3. Anxiety scale. Clinic Dog Stress Scale (CDSS) score [0-27] comparison. Box represents the
IQR, horizontal line represents the median, X represents the mean, whiskers indicate the spread of
the data (1 = 10 for GC; n = 20 for GT). p < 0.05 * vs. GC.

The ability to perform the physical exam, assessed using the NRS (Figure 5), was
significantly improved in the GT compared with the GC. The GC showed a median and
range score of 2 [1-4], whereas the GT had a median and range score of 1 [1-2]. This
difference was statistically significant (p = 0.003).
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Visual Analog Scale

| Nelom Nel

=
o

SCORE
O R N WA OO N ® O

GROUPS

Figure 4. Anxiety scale. Visual Analog Scale (VAS) score [0-10] comparison. Box represents the IQR,
horizontal line represents the median, X represents the mean, whiskers indicate the spread of the
data (n = 10 for GC; n = 20 for GT). p < 0.05 * vs. GC.

Numerical Rating Scale

HBGC WGt

4.5
3.5
2.5

2
1.5 -
1

0.5

SCORE

GROUPS

Figure 5. Numerical Rating Scale (NRS) score [1-5] comparison. Box represents IQR, horizontal line
represents the median, X represents the mean, whiskers indicate the spread of the data (1 = 10 for GC;
n =20 for GT). p < 0.05 * vs. GC.

3.4. Premedication

After premedication, the GT was further subdivided according to the administered
dexmedetomidine dose into GTa and GTb.

The interval between IM premedication and attainment of a sedation level adequate
for venous catheter placement and initiation of IV fluid therapy was 14.9 & 6.01 min in
the GC, 11.0 &£ 3.53 min in the GTa, and 14.3 £ 5.03 min in the GTb, with no statistically
significant differences detected among groups (p = 0.18).

Emesis following IM premedication was recorded in 60% of animals in the GC and 60%
in the GTb, whereas 30% of animals in the GTa exhibited vomiting after drug administration.
The incidence of emesis did not differ significantly among groups (p = 0.33).

3.5. Induction Data and Induction Agent Requirements

Before induction, SS scores (Figure 6) were 6.5 [2-12] in the GC, 8.5 [2-15] in the GTa,
and 10 [3-13] in the GTb, without significant differences among groups (p = 0.970).
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Sedation Scale

HGCc MGTa [0 GTh

==

SCORE

-

GROUPS

Figure 6. Sedation Scale (SS) score [0-20] comparison. Box represents IQR, horizontal line represents
the median, X represents the mean, whiskers indicate the spread of the data (1 = 10 for GC; n = 10 for
GTa; n =10 for GTb).

Regarding physiological variables recorded, HR (Figure 7) was 52 £ 9 bpm in the
GC, 44 + 8 bpm in the GTa, and 47 & 17 bpm in the GTb (p = 0.21). RR was 16 &+ 4 rpm
in the GC, 13 £ 6 rpm in the GTa, and 16 £ 6 rpm in the GTb (p = 0.27). Rectal T values
were 38.2 + 0.5 °C, 38.2 £ 0.9 °C, and 38.3 & 0.9 °C in the GC, GTa, and GTb, respectively
(p =0.57).

Pre Induction- Heart Rate

HMcCc WoTa MG
60 =
B — X

GROUPS

BEATS/MIN
"
o

Figure 7. Heart rate (HR) prior to induction. Box represents IQR, horizontal line represents the
median, X represents the mean, whiskers indicate the spread of the data (n = 10 for GC; n = 10 for
GTa; n =10 for GTb).

Prior to induction, SAP/DAP (MAP), mmHg values were 114 & 14/81 £ 18 (91 £ 16)
mmHg in the GC, 102 + 19/71 £ 17 (79 £ 18) mmHg in the GTa, and 90 & 24/58 £+ 15
(67 £ 15) mmHg in the GTb. Statistically significant reductions in SAP, DAP, and MAP
were observed in the GTb compared with the GC (p < 0.05 for all comparisons).

The mean PDR (Figure 8) to achieve induction was 1.8 £ 0.8 mg/kg, 1.5 &+ 0.5 mg/kg,
and 1.5 =+ 0.9 mg/kg for the GC, GTa, and GTb, respectively (p = 0.63).
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Propofol Dose
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Figure 8. Propofol dose required (PDR) mg/kg [0.5-3] comparison. Box represents IQR, horizontal
line represents the median, X represents the mean, whiskers indicate the spread of the data (n = 10
for GC; n = 10 for GTa; n = 10 for GTb).

3.6. Intraoperative Heart Rate and Non-Invasive Arterial Pressure Monitoring

Once the desired anesthetic plane for surgery was achieved, baseline intraoperative
monitoring was recorded at T0. At this time point, HR was significantly lower in both the
GTa 53 &+ 16 bpm; p = 0.009 and GTb 56 + 20 bpm; p = 0.021 compared with the basal (T0)
HR of the GC 79 + 15 bpm (Figure 7, Table 3).

Table 3. Intraoperative HR and NIAP variables.

GC GTa GTb
TO 79 + 15 *53 + 16 %56 + 20
T1 83 + 19 77 4 30 agy 417
T2 294415 *65 + 21 73 + 22
HR (bpm) T3 81 + 20 66 =+ 20 73 +21
T4 75 + 16 <70 + 19 a 78+ 20
R 80 + 16 a76 + 20 a77 414
TO 105 + 13 107 + 8 110 + 15
T1 95 + 17 107 + 14 %110 + 8
T2 b115 + 15 123417 112+ 11
SAP (mmH
(mmHg) T3 108 + 18 115 =+ 20 114 + 14
T4 93 + 20 <106 + 14 106 + 13
R 102 + 14 106 + 16 103 + 11
TO 75 + 10 71+ 12 70 + 11
T1 a55+ 16 67 + 13 *68 + 7
DAP (mmHg) T2 b g + 13 bg4+ 15 71 49
& T3 P72 418 80 + 18 70 & 12
T4 a58+ 15 <*72 411 61 + 10
R 69 + 18 75 4+ 17 62 + 12
TO 82 + 10 81 + 12 82 + 12
T1 68 + 14 80 + 14 *83+5
MAP (mmHg) T2 b9o + 11 bg7 415 #* 83 + 9
& T3 bg5+ 17 90 + 19 87 + 10
T4 71+ 19 81+ 13 78 + 7
R 80 + 18 85 + 16 75+ 11

Variables evaluated in 30 bitches undergoing ovariectomy, values given as mean & SD. p < 0.05: 2 vs. T0, ® vs. T1,
¢ vs. T2 within same group, * vs. GC same time point, ** vs. GTa same time point.
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At T1 (Table 3), NIAP; SAP/DAP (MAP), mmHg differed significantly between the
GC 95 +17/55 £ 16 (68 =+ 14) and the GTb 110 = 8/68 £+ 7 (83 +£ 5); p < 0.05. In addition,
HR (Figure 9) in the GTb increased to 82 £ 17 bpm compared with its baseline, reaching
statistical significance.

At T2 (Table 3), HR was significantly higher in the GC 94 £ 15 bpm than in the GTa
65 £ 21 bpm; p < 0.05. MAP also differed significantly between the GTa 97 & 15 mmHg
and the GTb 83 + 9 mmHg; p < 0.05. Also, the increase in HR (Figure 9) observed in the
GC relative to TO at this time point was statistically significant (p < 0.05).

At T3 (Table 3), no remarkable changes in HR (Figure 9) or NIAP were observed
between groups or compared with TO.

At T4 (Table 3), HR (Figure 9) increased significantly in the GTb 78 £ 20 bpm rela-
tive to its baseline (p < 0.05). Additionally, DAP differed significantly between the GC
58 £ 15 mmHg and the GTa 72 + 11 mmHg; p < 0.05.

At R (Table 3) HR (Figure 9) increased significantly in GTa and GTb compared to its
relative baseline (p < 0.05).

HEART RATE

120

100

*
*
* ‘ ‘
0
T0 T1 T2 T3 T4 R

mGC mGTa mGTb

bpm
(o2} o]
o o

N
o

N
o

Figure 9. Heart rate (HR) measured at six predefined surgical time points: TO (baseline), T1 (ab-
dominal cavity opening), T2 (first ovarian pedicle traction), T3 (second ovarian pedicle traction), T4
(abdominal closure), and R (recovery). Values given as a mean & SD. p < 0.05: * vs. GC within the
same time point. (n = 10 for GC; n = 10 for GTa; n = 10 for GTb).

Additional intraoperative monitoring variables, including T, EtCO, and ETSev are
summarized in Supplementary Table S1.

3.7. Intraoperative Rescue Analgesia

During surgery, the median and range of rescue analgesia boluses administered was 1
[0-3] in the GTa, 2 [0-3] in the GTb, and 1 [0-2] in the GC, with no statistically significant
differences between groups (p = 0.104). Four animals in the GTa, one in the GTb, and two
in the GC did not require any rescue boluses.

3.8. Recovery

Upon recovery from anesthesia, SDS scores (Figure 10) were 3 [1-4] in the GC, 1.5
[1-3] in the GTa, and 1.5 [1-4] in the GTb. Without significant difference among groups
(p = 0.242). Agitated recoveries requiring rescue sedation were observed in three animals
in the GTa (30%), three animals in the GTb (30%), and six animals in the GC (60%). No
statistically significant differences were observed among groups (p = 0.33).
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Figure 10. Simple Descriptive Scale (SS) score [1-5] comparison. Box represents IQR, horizontal line
represents the median, X represents the mean, whiskers indicate the spread of the data (n = 10 for GC;
n =10 for GTa; n = 10 for GTb).

4. Discussion

The present study suggested that oral administration of 30 pug/kg tasipimidine was
associated with lower scores on the behavioral scales used and with improved handling
quality in dogs undergoing elective ovariectomy. A decrease in HR prior to premedication,
prior to induction and at the onset of baseline anesthesia was observed in tasipimidine-
treated dogs. The addition of tasipimidine did not translate into higher pre-induction
sedation levels, lower propofol requirements, or reduced intraoperative fentanyl require-
ments, but a reduction in dexmedetomidine requirements during recovery was observed,
although statistical significance was not achieved. Overall, these findings support an
improvement in observable anxiety-related behaviors and handling conditions. However,
these behavioral improvements were not accompanied by measurable differences in seda-
tion scores, anesthetic drug requirements, or intraoperative fentanyl rescue doses under the
conditions of the present study. Heart rate values were lower in the tasipimidine-treated
group compared with the control group during physical examination.

Tasipimidine administered at 30 ng/kg has been considered appropriate for inclu-
sion in anesthetic protocols in healthy dogs, allowing titration of additional anesthetic
agents to effect [59]. Its pharmacodynamic effects—including bradycardia, hypotension,
anxiolysis, and mild sedation—are mediated primarily through activation of central x2A-
adrenoceptors, resulting in a sympatholytic effect within the central nervous system [43].

Regarding anxiety-related behaviors and handling quality, oral tasipimidine was as-
sociated with significantly lower preoperative scores on the behavioral scales used in this
study, which translated into improved handling by clinical staff during examination and
preoperative preparation. The use of graded behavioral scales has been proposed as an
appropriate method for quantifying behavioral alterations in dogs and provides a struc-
tured framework for assessing stress-related responses [34,38,51,60]. In this context, the
observed reduction in anxiety-related behavioral scores is consistent with a potential anxi-
olytic effect of tasipimidine. However, because the CDSS, VAS, and REF rely on subjective
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behavioral assessment and have not been formally validated for the specific quantification
of perioperative anxiety, these findings should be interpreted with caution. Therefore,
the present results support an improvement in observable stress-related behaviors and
handling conditions, which, considering the anxiolytic profile of tasipimidine, may suggest
a potential anxiolytic effect. Further studies incorporating validated behavioral instru-
ments and objective physiological markers of stress are warranted to better characterize
the anxiolytic effects of tasipimidine in the perioperative setting [34].

The evaluation of oral dexmedetomidine gel—a selective a2-adrenoceptor agonist
with anxiolytic properties [61]—have demonstrated its ability to reduce anxiety and in-
crease tolerance to external stimuli. Furthermore, the association between reduced anxiety
and decreased responsiveness to stressors [62] supports the interpretation that the stress-
reducing effects observed in the present investigation reflect anxiolysis. Similarly, oral
dexmedetomidine gel has been reported to provide significant clinical benefits. Specifically,
treatment facilitated physical examination at both 125 pg/kg and 250 pg/kg doses [38].
These findings are aligned with the present results, which demonstrated improved man-
ageability following tasipimidine administration. Although mild bradycardia and pale
mucous membranes were observed at the higher treatment dose, according to the authors
no clinical safety concerns were reported [38].

In the present study, a statistically significant reduction in HR was observed during
the GPE in treated animals compared with controls. Reductions in MAP (—18 + 3 mmHg)
and HR (—55 £ 10 bpm) following tasipimidine 30 pg/kg administration were reported
and it was suggested that calmer animals may exhibit more pronounced bradycardia [44];
these findings aligned with those of our study.

Because the tasipimidine-treated animals were subsequently assigned to two dexmedeto-
midine dosing regimens, post-premedication outcomes should be interpreted in the context
of the complete anesthetic protocol administered to each group. This is particularly relevant
for variables such as HR and NIAD, as these variables may be affected by the different
dexmedetomidine doses administered in each group. Lower HR values were recorded in
the tasipimidine-treated groups throughout the procedure. Moreover, a statistically signifi-
cant decrease in NIAP was recorded in GTb compared to GC prior to induction. Although
significant differences were detected in HR and NIAP at specific time points, the clinical
relevance of these changes remains uncertain. The observed differences were relatively
modest and were not accompanied by other objective indicators of cardiovascular function,
such as cardiac output, tissue perfusion, or invasive arterial pressure measurements. Con-
sequently, while the results confirm that tasipimidine administration was associated with
some measurable physiological effects, the extent to which these statistically significant
differences translate into clinically meaningful cardiovascular consequences cannot be
determined from the present data.

Regarding the potential pharmacological mechanisms underlying the bradycardia
observed in the present study, several factors associated with «2-adrenergic agonist admin-
istration should be considered. The lower HR observed in tasipimidine-treated groups is
compatible with the known pharmacological effects of x2-adrenergic agonists, which act
on the vasomotor centers of the rostral ventrolateral medulla, producing vasodilation and
bradycardia, likely mediated by increased parasympathetic activity [63-66]. After premedi-
cation, bradycardia was observed in all groups, particularly prior to induction, whereas
no significant increase in MAP was detected, including in groups receiving the higher
dexmedetomidine dose (GC and GTb). Although the absence of a concomitant increase
in NIAP may not strongly support a predominantly baroreflex-mediated mechanism [64],
the present data do not allow the underlying mechanism of the observed bradycardia
to be determined. Both central sympatholytic effects and peripheral cardiovascular ef-
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fects associated with a2-adrenergic agonists may have contributed to the cardiovascular
responses observed [67-69]. Experimental studies in dogs have shown that x2-agonist
administration may markedly decrease cardiac output despite relatively preserved arte-
rial blood pressure, likely due to compensatory increases in systemic vascular resistance.
Furthermore, coadministration of vatinoxan with medetomidine has been associated with
improved hemodynamic performance and less pronounced reductions in cardiac output,
supporting the importance of peripheral vascular effects in «2-agonist-induced cardiovas-
cular changes [70,71]. Therefore, because cardiac output, systemic vascular resistance, and
tissue perfusion were not directly assessed, the present cardiovascular findings should
be interpreted cautiously and should not be considered a comprehensive assessment of
cardiovascular function.

As with HR and NIAP, the interpretation of sedation, anesthetic requirement, and re-
covery quality outcomes should consider the potential influence of the different dexmedeto-
midine doses administered in addition to tasipimidine.

The addition of oral tasipimidine to a 5 ng/kg IM dexmedetomidine-0.3 mg/kg
IM morphine premedication protocol did not result in a higher degree of sedation com-
pared with oral placebo followed by the same premedication protocol. However, animals
receiving tasipimidine followed by a lower dexmedetomidine dose (GTa; 2.5 pg/kg IM
dexmedetomidine-0.3 mg/kg IM morphine) achieved a comparable level of sedation and re-
quired similar propofol doses than the control group. Both tasipimidine and dexmedetomi-
dine produce anxiolysis and sedation, respectively [43]. However, contrary to expectations,
the addition of tasipimidine to a dexmedetomidine-morphine premedication protocol did
not result in deeper sedation immediately prior to anesthetic induction (between 40 and
45 min after premedication).

Regarding propofol dose requirements, previous findings have indicated that the
addition of tasipimidine, compared with a control group receiving only placebo treatments
(oral placebo followed by IV saline), resulted in a significant reduction in propofol require-
ments [72]. In contrast, in the present study the control group did not receive the placebo
alone but was premedicated IM as mentioned. Under these study conditions, although the
tasipimidine-treated groups required on average 0.3 mg/kg less propofol than the placebo
group, this difference did not reach statistical significance.

Based on the expected anxiolytic and sympatholytic effects of adding tasipimidine to
a dexmedetomidine-morphine premedication protocol, we hypothesized that improved
perioperative anxiolysis could potentially influence intraoperative fentanyl rescue require-
ments. The human literature has suggested a possible association between stress-related
mechanisms and pain perception, including hypotheses proposing stress as a contributing
factor in recurrent pain in pediatric populations [73]. In addition, a clinical study in humans
evaluating buccal dexmedetomidine gel reported sedative and hemodynamic effects and
postoperative analgesic outcomes; however, analgesia was assessed in the postoperative
period [74], whereas the present study focused specifically on intraoperative nociceptive
responses. In veterinary medicine, a randomized clinical trial in dogs undergoing laparo-
scopic ovariectomy compared opioid-free and opioid-sparing protocols and implemented
rescue dexmedetomidine (0.5 ng/kg IV) in response to predefined cardiovascular thresh-
olds (>20% increase from baseline), illustrating an alternative approach to intraoperative
nociceptive modulation [75]. Reductions in fentanyl requirements would be clinically rele-
vant, given the potential adverse effects of fentanyl, including bradycardia, hypotension,
delayed anesthetic recovery, and dysphoric reactions [76,77]. Nevertheless, in the present
study, no statistically significant differences in intraoperative fentanyl requirements were
observed between groups.
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The onset of action of tasipimidine has been described at approximately 15-20 min
after administration, with peak effects around 1 h and a duration of action extending
up to 4 h [43]. In the present study, approximately 2 h and 45 min elapsed between oral
administration of the drug and anesthetic recovery. Therefore, it can be reasonably assumed
that tasipimidine was still exerting anxiolytic effects during the recovery period. Regarding
recovery quality, six out of 20 animals in the tasipimidine-treated groups (GTa and GTb)
required rescue sedation with IV dexmedetomidine (1 ng/kg) due to agitated emergence.
In comparison, six out of 10 animals in the control group required the same intervention.
These findings suggest that, although rescue sedation was still necessary in a proportion of
treated animals, the incidence of agitated recovery appeared proportionally lower in the
tasipimidine-treated groups than in control group.

As discussed, the reduction in anxiety-related behavioral scores observed after tasip-
imidine administration was not accompanied by significant differences in sedation scores,
propofol requirements, intraoperative fentanyl administration or recovery quality. This
observation may indicate that improvement of preoperative anxiety-related behaviors does
not necessarily translate into measurable anesthetic- or analgesic-sparing effects within
the context of a multimodal anesthetic protocol. From a clinical perspective, facilitating
patient handling and reducing observable signs of stress may constitute relevant outcomes
on their own, even when no clear reduction in anesthetic drug requirements is detected.
Nevertheless, the active premedication administered to all groups and the fact that the
study was powered on HR rather than these secondary outcomes should be considered
when interpreting these results.

The limitations of this study should be acknowledged. First, as tasipimidine was
administered at the animals” homes prior to hospital admission, correct administration
and full compliance could not be completely verified. Second, the pharmacokinetic and
pharmacodynamic profiles of tasipimidine were not directly assessed; therefore, the timing
of administration was based on previously published data [42,43]. Third, interactions
between tasipimidine and other drugs could not be completely assessed, as all groups
included dexmedetomidine in the premedication protocol. Fourth, the propofol induction
protocol, based on repeated boluses administered every 15 s, may have influenced the
total induction dose required, as slower administration rates could potentially allow better
assessment of the peak clinical effect. Fifth, the specific relationship between fentanyl
administration and the observed cardiovascular changes was not formally analyzed. Sixth,
the study was statistically powered based on HR as the primary physiological variable;
therefore, secondary outcomes may have been underpowered to detect smaller between-
group differences, and the absence of statistically significant differences in some variables
should be interpreted cautiously. Finally, cardiovascular effects were only partially eval-
uated, since variables assessing invasive arterial pressure, tissue perfusion and cardiac
output were not included and could have provided a more accurate representation of
cardiovascular function. Consequently, further research is warranted to better characterize
the clinical use of tasipimidine and other anxiolytic agents in dogs undergoing surgery,
particularly regarding optimal dosing strategies, safety, postoperative analgesia, and their
overall impact on perioperative welfare.

5. Conclusions

Under the conditions of the present study, preoperative oral administration of tasip-
imidine was associated with reduced anxiety-related behavioral scores and improved
handling quality in healthy dogs undergoing elective ovariectomy. Although tasipimidine
administration was accompanied by lower heart rate values, the clinical relevance of these
cardiovascular changes remains uncertain, particularly because cardiovascular function

https://doi.org/10.3390/vetscil3070618


https://doi.org/10.3390/vetsci13070618

Vet. Sci. 2026, 13, 618

17 of 21

was not comprehensively assessed. Furthermore, the behavioral improvements observed
were not associated with clear differences in sedation, anesthetic requirements, or recovery
quality. Further investigations are warranted to better define the clinical relevance of
tasipimidine as part of perioperative anesthetic protocols and to determine whether its
behavioral effects confer additional benefits beyond improved patient manageability.

Supplementary Materials: The following supporting information can be downloaded at https:
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Abbreviations
The following abbreviations are used in this manuscript:

ASA American Society of Anesthesiologists
CI Confidence Interval
CMPS-SF  Glasgow Composite Measure Pain Scale-Short Form

DAP Diastolic Arterial Pressure

EtCO, End Tidal CO,

ETSev End Tidal Sevoflurane concentration
GC Control Group

GPE General Physical Exam

GT Treatment Group

GTa Treatment Group A

GTb Treatment Group B

HR Heart Rate

M Intramuscular

IPPV Intermittent Positive Pressure Ventilation
IOR Interquartile Range

v Intravenous

MAP Mean Arterial Pressure
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NIAP Non-Invasive Arterial Pressure

NRS Numerical Rating Scale

NSAID Non-Steroidal Anti-Inflammatory Drug
OR Odds Ratio

PDR Propofol Dose Required

PO Oral

RCVTH Rof Codina Veterinary Teaching Hospital
REF Reactivity Evaluation Form

RR Respiratory Rate

SAP Systolic Arterial Pressure

SDS Simple Descriptive Scale

Sp0O2 Oxygen Saturation

SS Sedation Scale

T Temperature

VAS Visual Analog Scale
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