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Abstract: Canine anxiety is a complex and multifactorial emotional condition characterized by the anticipation 
of perceived threats and associated with a wide range of clinical and behavioral manifestations. It can significantly 
impair animal welfare and the quality of the human–animal relationship, representing one of the most common 
reasons for referral in veterinary behavioral medicine. This paper provides an updated review of anxiety disorders in 
dogs, examining their pathogenesis through the interaction of genetic predisposition, life experiences, environmen-
tal factors, and concurrent clinical conditions. The main clinical forms of anxiety and the most frequent behavioral 
comorbidities, such as aggression, compulsive behaviors, separation-related problems, and social impairments are 
described. Particular attention is devoted to the neurobiological basis of canine anxiety, focusing on limbic neu-
ral circuits, the hypothalamic–pituitary–adrenal axis, and the key neurotransmitter systems involved in emotional 
regulation. The importance of an integrated therapeutic approach is emphasized, combining environmental man-
agement, behavioral modification strategies, and, when indicated, pharmacological or nutraceutical interventions. 
Overall, the review highlights the value of an evidence-based, multidisciplinary perspective for accurate assessment, 
effective treatment, and targeted prevention of anxiety disorders in dogs.
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Introduction

Anxiety is an emotional state characterized by the apprehensive anticipation of a potential 
future threat, which may or may not actually occur. This anticipatory process leads to increased 
vigilance and arousal, resulting in a state of alertness that can interfere with normal canine be-
havior (Dias et al., 2013). Such a condition poses a significant threat to both the animal’s psy-
chophysical well-being and the quality of the human–animal relationship, to the extent that it 
represents one of the most frequent causes of relinquishment or requests for euthanasia (Talegon 
& Delgado, 2011).

In human medicine, the DSM-IV distinguishes two dimensions of anxiety: state anxiety and 
trait anxiety. State anxiety refers to a transient condition experienced at a specific moment, where-
as trait anxiety reflects a stable predisposition to respond with anxiety across a wide range of situa-
tions (Beuzen & Belzung, 1995). A similar distinction can also be observed in dogs: in individuals 
with a high anxious trait, the emotional response tends to generalize, manifesting with greater 
intensity and frequency and across a broader range of contexts (Salonen et al., 2020).

Clinical Forms of Canine Anxiety

Anxiety can manifest in different forms, which vary in terms of duration, frequency, and trig-
gering conditions.
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Paroxysmal anxiety

This form presents as episodic, highly intense, and short-lasting episodes. Clinical signs may 
include tachycardia, tachypnea, tremors, diarrhea, and other gastrointestinal disturbances. It has 
been reported particularly in Irish Setters, Dobermans, and Toy Poodles (Pageat, 1999).

Intermittent anxiety

Episodes occur more frequently and are characterized by a clearly defined onset and resolution. 
This form is often associated with irritability- or fear-related aggression, tachycardia, tachypnea, 
gastrointestinal disturbances, and emotional urination (Pageat, 1999).

Permanent anxiety

In this form, the anxious state is constant and significantly compromises quality of life. The 
emotional condition becomes pathological due to its generalized nature, with increased stimulus 
reactivity, hypervigilance, heightened motor activity, and interference with normal social interac-
tions (Blackwell et al., 2013).

Specific anxiety

Clinical signs emerge when the animal anticipates the occurrence of a specific stimulus per-
ceived as threatening. This category includes noise fears (e.g., fireworks and loud sounds), separa-
tion anxiety, and isolation-related anxiety (Landsberg et al., 2024). Context-dependent situations, 
such as veterinary visits or car travel, may also act as powerful triggers. Clinical signs include 
tachycardia, tachypnea, mydriasis, hypersalivation, inappropriate elimination, and excessive mo-
tor activity (Piotti et al., 2019).

Generalized anxiety

Generalized anxiety is characterized by persistent reactivity accompanied by hypervigilance, 
increased exploratory behavior, and marked motor activity, interfering with normal social in-
teractions. Unlike specific anxieties, symptoms may occur even in the absence of clear environ-
mental triggers, particularly in low-stimulation contexts. The most common clinical signs in-
clude tremors, muscle tension, and palpitations (Baccolo, 2020). It is important to emphasize that 
the expression of generalized anxiety is strongly influenced by individual genetic predisposition 
and environmental characteristics (Overall, 2013). In dogs with generalized anxiety, behavioral 
comorbidities are frequent and include fear-related aggression, stress-induced or territorial ag-
gression, panic attacks, excessive attention-seeking behaviors, displacement activities, and sepa-
ration-related disorders. Moreover, specific phobias, such as fear of fireworks or thunderstorms, 
represent important predisposing and aggravating factors (Bamberger & Houpt, 2006; Gazzano 
& Ogi, 2020).

Etiology and Predisposing Factors

The development of anxiety disorders in dogs results from the interaction of genetic, envi-
ronmental, experiential, and clinical factors. The heterogeneity of anxiety-related manifestations 
means that the relative contribution of these elements may vary considerably among individuals.
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Genetic factors

A genetic predisposition to anxiety disorders is supported by multiple lines of evidence. Genes 
involved in glutamatergic and dopaminergic neurotransmission have been identified, suggesting 
a heritable component underlying vulnerability to anxiety (Sarviaho et al., 2019). Certain dog 
breeds, such as the Border Collie, German Shepherd, and Chihuahua, show an increased suscep-
tibility to the development of anxiety-related behaviors, further supporting a genetic contribution 
to predisposition (Salonen et al., 2020).

Early experiences and the quality of the living environment play a crucial role in both the de-
velopment and prevention of anxiety disorders.

Early experiences

Traumatic events during primary and secondary socialization periods increase the risk of anx-
iety disorders (Dietz et al., 2018; Fryers & Brugha, 2013). Early separation from the dam and 
inadequate maternal care are also considered predisposing factors, as they negatively affect the 
development of emotional regulation capacities.

Relationship quality and attachment

An insecure attachment style (anxious or avoidant) may lead to an unstable relationship with 
the owner, thereby increasing emotional vulnerability (Mariti et al., 2013).

Social and environmental experiences

Limited exposure during the juvenile period, insufficient socialization with conspecifics, hu-
mans, or other species, as well as an impoverished environment, or conversely, an environment 
excessively rich in stimuli, represent additional predisposing factors.

Negative environmental stimuli also include intense and sudden noises (e.g., thunder and fire-
works), abrupt changes in routine or domestic context, and prolonged periods of social isolation.

Physical and mental activity

A lack of physical exercise reduces an important protective factor against stress, as physical 
activity promotes serotonin release with anxiolytic and antidepressant effects. Similarly, the ab-
sence of structured activities and shared mental stimulation with the owner may contribute to the 
development of anxiety-related behaviors (Tiira et al., 2015).

Shelter environment

Residence in a shelter can represent a significant risk factor: unpredictability, sensory overload, 
social isolation, and chronic stress lead to persistent activation of the hypothalamic–pituitary–ad-
renal (HPA) axis, with increased cortisol levels and reduced oxytocin, even during routine pro-
cedures such as veterinary examinations. However, specific nutraceutical interventions have been 
shown to improve social skills and reduce anxiety-related behaviors in shelter-housed dogs, sug-
gesting potential strategies for risk mitigation (Giuliano et al., 2024; Gazzano et al., 2025). Further-
more, suboptimal shelter management and prolonged stays have been shown to promote chronic 
stress and behavioral alterations, increasing vulnerability to anxiety disorders and reducing the 
likelihood of adoption (Iacopini & Gazzano, 2024).
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Clinical conditions

Acute or chronic pain (Malkani et al., 2024; Sidel, 2025), neurological diseases (Camps et al., 
2019), cognitive dysfunction (Gazzano et al., 2024), hormonal imbalances (Camps et al., 2019), 
and sensory impairments (Camps et al., 2019; Malkani et al., 2024) may contribute to the onset or 
persistence of anxiety. These conditions can act either as primary factors or as amplifiers of pre-
existing vulnerability, significantly influencing the dog’s emotional reactivity.

Neurobiological Basis of Anxiety

Recent advances in neuroscientific research, supported by animal models and clinical studies in 
dogs, have allowed a more precise characterization of the neural bases of anxiety. The main struc-
tures involved include the amygdala, hippocampus, prefrontal cortex, thalamus, and hypothala-
mus, key components of the limbic system responsible for emotional processing and the regula-
tion of behavioral responses (LeDoux, 2000).

In parallel, neurotransmitter systems such as serotonin, GABA, noradrenaline, dopamine, and 
glutamate play a crucial role in modulating emotional circuits and mediating communication be-
tween cortical and subcortical brain regions (Millan, 2003). Evidence related to hemispheric lat-
eralization further indicates a greater specialization of the right hemisphere in the processing of 
negative and high-intensity emotions (Rogers, 2010).

From an ethological perspective, activation of limbic circuits gives rise to stereotyped defensive 
responses such as fight, flight, and freezing, which are evolutionarily conserved and strongly in-
fluenced by the limbic system and the hypothalamic–pituitary–adrenal (HPA) axis (Kalin et al., 
2004).

Neural Circuits and Neurotransmitter Systems

The functioning of the central nervous system relies on the interaction between neural circuits 
and neurotransmitter systems, two components that are closely integrated (Avery & Krichmar, 
2017).

Neural circuits constitute the physical network through which information is transmitted and 
processed via excitatory and inhibitory connections, and they are involved in sensory, motor, and 
emotional responses (Tovote et al., 2015; Purves et al., 2018).

Neurotransmitters represent the fundamental biochemical component of synaptic communi-
cation and play a key role in modulating neural signal dynamics, thereby influencing informa-
tion processing and the regulation of emotional and behavioral states. In dogs, alterations in neu-
rotransmitter systems have been associated with the development of anxiety-related behavioral 
disorders, particularly through changes in the levels and balance of excitatory, inhibitory, and 
modulatory mediators (Riva et al., 2008). More recently, pharmacological models of control sys-
tems have highlighted how these neurotransmitters act within complex neural networks charac-
terized by feedback loops and neuromodulatory mechanisms that regulate adaptive responses to 
stress (Gholami & Mortezaee, 2025).

Based on their primary function, neurotransmitters can be classified as:
–	 excitatory, such as glutamate;
–	 inhibitory, such as γ-aminobutyric acid (GABA);
–	 modulatory, including dopamine, serotonin, and acetylcholine.

While neural circuits define the direction and organization of the signal, neurotransmitters 
regulate its intensity, duration, and valence. Structural or biochemical alterations can disrupt emo-
tional balance: circuit-level damage may affect neurotransmitter availability, whereas neurochemi-
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cal deficits, such as reduced serotonin levels, can interfere with the functioning of limbic struc-
tures, thereby contributing to the emergence of anxiety states (Millan, 2003).

Brain Structures Involved in Anxiety

Anxiety in dogs arises from the dynamic interaction between specific brain structures and neu-
rotransmitter systems that collectively regulate threat perception, emotional modulation, and the 
activation of behavioral responses. At the core of this system lies the limbic system, an anatomo-
functional network responsible for emotional processing, memory, and emotional learning (Graef, 
1994; Etkin et al., 2011; Bocchio et al., 2016; Barson et al., 2020). Neuroimaging and structural 
connectivity studies have shown that, in dogs with anxiety disorders, alterations in the limbic con-
nectome are associated with ineffective regulation of emotional responses and increased reactivity 
to stress-related stimuli (Chen et al., 2023). These findings are consistent with neurobiological 
models of anxiety, in which dysfunctions within limbic circuits and neuromodulatory systems 
contribute to the persistence of anxiety states through impaired integration of emotional, cogni-
tive, and neuroendocrine signals (Martin et al., 2008).

Within the limbic system, the amygdala represents the primary center for evaluating the threat 
value of stimuli. It integrates sensory information from the environment with previously stored 
emotional memories, enabling rapid attribution of emotional significance to events and the im-
mediate activation of fear and defensive responses. This central role of the amygdala in emotional 
processing has been extensively documented in neurobiological studies describing its evolution-
ary origin and its function as a key hub in the regulation of emotions and motivated behaviors 
(Simic et al., 2021). Amygdalar activity depends on a dynamic balance between excitatory and 
inhibitory neurotransmitters: glutamate enhances reactivity and promotes the consolidation of 
fear memory, whereas GABA exerts a regulatory effect by limiting excessive activation. A pre-
dominance of glutamatergic activity may lead to persistent anxiety responses (Ressler & Mayberg, 
2007), while adequate GABAergic activity contributes to the containment of emotional reactivity. 
Neuroimaging studies in dogs confirm increased amygdala activity in the presence of threatening 
stimuli (Coulik et al., 2014).

Alongside the amygdala, the hippocampus plays a crucial role in contextual memory and in the 
ability to associate a stimulus with its environmental relevance. In particular, the hippocampus 
is involved in the retrieval of detailed contextual representations, allowing the individual to dis-
criminate between similar situations based on previous experience and to appropriately modulate 
emotional responses (Wiltgen et al., 2010). Functional interactions between the hippocampus and 
the amygdala are critical in the learning and maintenance of contextual fear, with a dynamic shift 
in mnemonic processing between these two structures depending on the phase of acquisition, 
consolidation, and retrieval of emotional memories (Chaaya et al., 2018). Glutamate and acetyl-
choline are involved in memory consolidation and retrieval processes; functional alterations at 
this level may impair the proper discrimination between real and perceived threats, thereby pro-
moting inappropriate anxiety responses (McEwen et al., 2016).

Another key node is the hypothalamus, which is involved in the integration of emotional pro-
cessing and the endocrine stress response. Through the release of corticotropin-releasing hormone 
(CRH), it activates the hypothalamic–pituitary–adrenal (HPA) axis, leading to increased cortisol 
secretion. Elevated cortisol levels, typical of chronic stress conditions, have also been observed in 
dogs affected by anxiety disorders (Hydbring-Sandberg et al., 2004).

Within the brainstem, the locus coeruleus represents the primary source of noradrenaline, a 
key neurotransmitter involved in modulating arousal, alertness, and responsiveness to stimuli. 
Hyperactivity of the noradrenergic system can lead to states of hypervigilance and increased sensi-
tivity to external stimuli, which are hallmark features of anxiety disorders (Caestecker et al., 2025).
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The cognitive modulation of emotions is mediated by the prefrontal cortex (PFC), which inte-
grates sensory, mnemonic, and emotional information with decision-making and executive pro-
cesses. The PFC exerts inhibitory control over the amygdala and contributes to the regulation of 
emotional responses. Under conditions of prolonged stress, reduced efficiency of prefrontal cir-
cuits may impair the dog’s ability to modulate impulsive responses, thereby promoting the onset 
or persistence of anxiety (Horowitz, 2017).

In addition to the systems already discussed, other neurotransmitters also play a significant role 
in the regulation of emotional states. In particular, neuromodulatory mechanisms rely on complex 
interactions between intracellular signaling pathways and neural networks, through which multi-
ple chemical mediators contribute to modulating the intensity, duration, and contextual relevance 
of emotional responses. Recent evidence highlights how cross-talk among cellular signaling path-
ways represents a key element in the fine regulation of emotions and in behavioral adaptation to 
environmental stimuli (Tsuboi et al., 2024).

Serotonin (5-HT) is involved in the modulation of mood, impulsivity, and emotional stabil-
ity through receptors widely distributed in the amygdala, hippocampus, and prefrontal cortex. 
Dopamine, which plays a central role in learning, motivation, and social behavior, contributes to 
anxiety regulation through circuits connecting frontal, limbic, and mesolimbic regions; reduced 
dopaminergic activity has been associated with emotional vulnerability and diminished adaptive 
capacities (Landsberg et al., 2024).

Taken together, these brain structures and their associated neurochemical systems constitute a 
highly integrated network in which anatomical and biochemical components cooperate in regu-
lating emotional and behavioral responses. Functional, structural, or neurotransmitter-related al-
terations affecting even a single node within this network may impair the dog’s ability to accurately 
interpret and cope with environmental stimuli, thereby promoting the onset or maintenance of 
anxiety states. Neuroanatomical and neurochemical evidence indicates that anxiety disorders in 
dogs arise from distributed dysfunctions rather than from isolated alterations within a single brain 
structure (Vermeire et al., 2011; Riva et al., 2008).

Behavioral Outcomes and Comorbidities

Most canine behavioral disorders are accompanied by anxiety (Ibanez & Anzola, 2011). In par-
ticular, anxiety is commonly observed in dogs with separation-related problems, noise sensitivity, 
generalized fear, compulsive behaviors, and aggressive behavior (Salonen et al., 2020).

Separation-Related Problems

Separation-related problems represent a multifaceted condition in which dogs exhibit signifi-
cant distress when left alone at home. From a behavioral perspective, clinical signs range from 
vocalization and destructive behavior to inappropriate elimination (urination and defecation) and 
excessive motor activity. These behaviors typically occur within 30 minutes of the owner’s depar-
ture (Lund & Jorgensen, 1999; Sherman et al., 2008).

The behaviors displayed reflect responses to different emotional states, such as fear, phobia, 
frustration, or anger, and to different situational contexts, including separation from the attach-
ment figure versus social isolation or solitude. Although emotional and situational components 
vary among individual cases, an anxiety component is almost always present. Dogs anticipate the 
occurrence of the problematic event (separation or being left alone) by relying on environmental 
cues previously associated with that event. Consequently, behavioral and physiological changes 
associated with anxiety often arise before the owner’s departure and prior to the onset of actual 
isolation (Amat et al., 2014).
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The most severe condition occurs when, at the moment of the owner’s departure, anxiety is ac-
companied by a phobic response. In such cases, the stress experienced by the dog reaches extreme-
ly high levels, and the resulting behavioral responses—such as escape attempts or frantic searching 
for the owner—may pose a serious risk to the animal’s safety and even its life (Davis et al., 2010).

Anxiety-Related Aggression

Aggressive behavior is part of the canine ethogram and, like all behaviors, should be considered 
physiological when it has adaptive value, allowing the animal to achieve a goal such as self-pro-
tection, defense of offspring, or safeguarding resources. When physiological, aggressive behavior 
is characterized by an ordered and complete sequence of phases and is proportional in both in-
tensity and duration to the context and to the stimulus perceived as threatening (Gazzano, 2013). 
The emotional states commonly associated with this behavior include anger, frustration, and fear.

In anxious dogs living under conditions of chronic stress, a lowering of the threshold for ag-
gressive responses is frequently observed, as heightened emotional arousal increases reactivity to 
stimuli (Arata et al., 2014). Anxiety represents the most frequent comorbidity in fear-related ag-
gression, stress-induced aggression, inter-dog aggression, and territorial aggression (Tiira et al., 
2016).

Compulsive Behaviors and Anxiety

Compulsive behaviors are repetitive, non-adaptive, and context-inappropriate actions in which 
the animal loses control over both the initiation and termination of the behavior, and which inter-
fere with normal social activities (Kaulfuss et al., 2010). These behaviors typically arise when dogs 
experience frustration resulting from the inability to satisfy their motivational needs and/or when 
they are exposed to conflict generated by the simultaneous motivation to perform two opposing 
behaviors (Protopopova et al., 2014).

Predisposing factors include an anxious personality, poor frustration tolerance, and heightened 
excitability; together, these factors create the conditions for the development of compulsive disor-
ders (Bowen & Fatjó, 2024).

Treatment Options

The management of anxiety in dogs requires consideration of three core elements: the environ-
ment in which the dog lives, behavioral modification strategies, and pharmacological therapy.

Environment

Regardless of the nature of the stimulus that triggered the anxious state, it is essential that 
the dog lives in an “enriched” environment. This includes a structured daily routine and regular 
engagement by the owner in activities such as olfactory games, cognitive stimulation, play, and 
physical exercise (Bousono Garcia et al., 1999). The owner also plays a fundamental role in de-
termining environmental quality: knowledge of canine communication, learning processes, and 
ethological needs allows the dog to live in an organized environment characterized by clear and 
consistent rules.

An environment designed in this way supports neurotransmitter regulation of the dog’s emo-
tional and psychological state. Increased release of serotonin and dopamine promotes positive 
mood, reduces anxiety, and improves learning performance. In parallel, elevated circulating en-
dorphin levels and reduced cortisol concentrations enhance overall well-being, improve stress 
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coping efficiency, and support more effective cognitive functioning. These effects are crucial in 
increasing the likelihood of success of behavioral modification techniques (Albright & Ng, 2022).

It should also be emphasized that facilitating the expression of these activities and providing a 
stable daily routine enhances the dog’s perception of control over its environment. Moreover, the 
predictability of events reduces the likelihood of anxiety development and maintenance (Ibanez 
& Anzola, 2011).

Behavioral Modification

General principles applicable to anxiety treatment include:
–	 Avoiding punishment, particularly positive punishment;
–	 Minimizing exposure to the triggering stimulus, ensuring that any exposure occurs in a gradual 

and controlled manner;
–	 Replacing anxiety-related behaviors by modifying the dog’s underlying emotional state.

Behavioral modification techniques vary depending on the stimulus responsible for the dog’s 
anxiety. Habituation, desensitization, and counterconditioning are among the most commonly 
used approaches. While habituation and desensitization aim to increase the response threshold 
to a given stimulus, counterconditioning seeks to alter the dog’s perception—and therefore emo-
tional response—to a stimulus perceived as negative, thereby promoting an alternative behavior to 
the problematic one (Overall, 1997).

Both habituation and desensitization involve presenting the triggering stimulus at progressively 
increasing levels of intensity that do not elicit the emotional state responsible for the problematic 
behavior, along with reinforcing desirable behaviors as they are learned (Mills, 2006).

Counterconditioning, often preceded or accompanied by desensitization, is completed by 
teaching the dog a behavior that is opposite or incompatible with the behavior expressing fear, 
discomfort, or anger—emotional states that commonly precede anxiety (Overall, 1997).

For example, in separation-related problems, treatment typically includes desensitization to the 
owner’s departure, habituation to being alone, and counterconditioning of solitude itself (Butler et 
al., 2001). In generalized anxiety, once the triggering stimulus has been identified, desensitization 
and counterconditioning are applied to that stimulus (Overall, 1997).

Pharmacological Therapy

Pharmacological treatment of anxiety in dogs is based on the modulation of the main neu-
rotransmitter systems involved in emotional regulation. Since anxiety disorders are character-
ized by alterations in the balance between excitatory and inhibitory neurotransmission, anxiolytic 
drugs act by restoring neurochemical homeostasis, either by enhancing inhibitory systems or by 
reducing excessive activation of fear-related neural circuits (Mills & Simpson, 2006).

The use of pharmacological agents varies according to the type of anxiety, the severity of clini-
cal signs, and the neural circuits predominantly involved. In general, medications can be classified 
into two main categories:
–	 Long-term medications, administered on a daily basis, which require several weeks to achieve 

full therapeutic efficacy and are essential for managing the underlying disorder.
–	 “As-needed” medications, used in specific triggering situations (e.g., noise phobias, acute events, 

veterinary visits) (Crowell-Davis et al., 2019).

These two categories may be used either separately or in combination, provided that potentially 
hazardous drug interactions are avoided. In particular, combinations that increase the risk of ad-
verse effects, such as serotonin syndrome resulting from the concurrent use of multiple serotoner-
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gic agents, should be carefully avoided (Overall, 2005; Mills, 1995).

Long-Term (Maintenance) Treatments

1. Monoamine Oxidase Inhibitors (MAOIs) (Selegiline)
Selegiline is an irreversible inhibitor of monoamine oxidase B (MAO-B), leading to increased 

levels of dopamine, serotonin, and noradrenaline. In addition to its anxiolytic effects, selegiline 
has been shown to reduce neuronal oxidative stress and enhance free radical detoxification mech-
anisms (Crowell-Davis, 2019). Pageat (2007) reported clinical efficacy of selegiline in dogs unre-
sponsive to fluoxetine, with concurrent reductions in stress-related hyperprolactinemia. Due to 
the risk of severe drug interactions, careful consideration must be given to washout periods when 
transitioning between MAOIs and other serotonergic medications.

2. Selective Serotonin Reuptake Inhibitors (SSRIs) (Fluoxetine, Sertraline, Paroxetine, Fluvox-
amine)

Selective serotonin reuptake inhibitors (SSRIs) increase synaptic serotonin availability by in-
hibiting its reuptake. They are widely used in dogs for the management of anxiety, aggression, 
compulsive disorders, and phobias. Among this class, fluoxetine is the most commonly prescribed 
drug in veterinary medicine and is particularly indicated for chronic anxiety disorders and sepa-
ration-related problems (Landsberg et al., 2008). SSRIs typically require 4–6 weeks to achieve full 
therapeutic efficacy. Adverse effects may include gastrointestinal disturbances, sedation, tremors, 
and agitation. Caution is warranted due to the risk of serotonin syndrome when SSRIs are com-
bined with other serotonergic agents, such as monoamine oxidase inhibitors or high doses of 
tricyclic antidepressants (Mills, 1995). In addition, SSRIs may inhibit hepatic cytochrome P450 
enzymes, potentially increasing the plasma concentrations and toxicity of concurrently adminis-
tered drugs (Landsberg et al., 2024).

3. Tricyclic Antidepressants (TCAs) (Clomipramine, Amitriptyline, Imipramine, Doxepin)
Tricyclic antidepressants (TCAs) inhibit the reuptake of serotonin and noradrenaline, thereby 

increasing the synaptic availability of these neurotransmitters. Among this class, clomipramine is 
considered the most effective agent for the treatment of anxiety disorders in dogs (Hewson, 1997). 
TCAs exert their effects on multiple brain regions involved in emotional regulation, including the 
thalamus, amygdala, cortex, and hippocampus (Kurata et al., 1986). Their use is commonly as-
sociated with adverse effects such as sedation, tachycardia, hypotension, constipation, and reduc-
tions in circulating thyroid hormone levels. In addition, TCAs should not be co-administered with 
monoamine oxidase inhibitors such as selegiline, or with certain antiparasitic agents including 
amitraz, due to the risk of serious pharmacological interactions (Martin, 2010).

Situational and Adjunctive Treatments

4. α2-Adrenergic Agonists (Dexmedetomidine)
Dexmedetomidine acts on α2-adrenergic receptors within the limbic system and the locus coe-

ruleus, reducing noradrenaline release and thereby attenuating arousal and stress responses. It is 
primarily indicated for the management of acute anxiety states and noise-related phobias and is 
typically administered 30–45 minutes before the anticipated triggering event (Korpivaara et al., 
2017).

Reported adverse effects include vomiting and transient pallor of the mucous membranes, gen-
erally mild and self-limiting (Sinclair, 2003).

5. β-Adrenergic Blockers (Pindolol, Propranolol)
β-blockers reduce the peripheral manifestations of anxiety by antagonizing β-adrenergic receptors, 
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thereby alleviating somatic symptoms such as tachycardia, tremors, and gastrointestinal hypermotil-
ity. Although they do not directly address the emotional component of anxiety, they may be useful 
as part of integrated treatment protocols aimed at controlling autonomic symptoms (Notari, 2005).

6. Benzodiazepines (Alprazolam, Diazepam, Flurazepam, Oxazepam, Clonazepam)
Benzodiazepines (including alprazolam, diazepam, flurazepam, oxazepam, and clonazepam) act 

as positive allosteric modulators of the GABAAA receptor, rapidly reducing neuronal excitability. 
Owing to their ability to readily reach key brain regions involved in anxiety—such as the limbic 
system, cortex, thalamus, and hypothalamus—they exert anxiolytic, sedative, and muscle-relaxant 
effects. For this reason, benzodiazepines are primarily indicated as as-needed medications and are of-
ten used in combination with long-term pharmacological treatments (Mealey, 2019). However, their 
use may be associated with adverse effects, including behavioral disinhibition with possible exacer-
bation of aggressive responses, dose-dependent sedation, and interference with learning processes. 
Moreover, prolonged administration carries a risk of dependence and withdrawal phenomena, limit-
ing their suitability for long-term monotherapy in dogs with anxiety disorders (Herron et al., 2008).

7. Gabapentinoids (Gabapentin, Pregabalin, Carbamazepine)
Gabapentin, a structural analogue of GABA, was originally developed as an analgesic for neu-

ropathic pain but has also demonstrated efficacy in the management of anxiety, noise phobias, and 
compulsive disorders in dogs (Di Cesare et al., 2023). Clinical effects are typically observed within 
60–90 minutes of administration, and gabapentin is frequently used in combination with TCAs 
or SSRIs.

Although its precise anxiolytic mechanism remains incompletely understood, it is hypothesized 
to involve a reduction in activity within fear-related neural circuits (Kirby-Madden et al., 2024). 
Adverse effects are generally mild and mainly consist of sedation at higher doses.

8. Serotonin Antagonist and Reuptake Inhibitors (SARIs): Trazodone
Trazodone, a serotonin antagonist and reuptake inhibitor, may be used both as an as-needed 

medication and as an adjunct to long-term maintenance therapies. Increased serotonergic activity 
within the prefrontal cortex is believed to contribute to its anxiolytic effects (Gruen, 2008).

Adverse effects primarily include gastrointestinal disturbances, and there is a risk of serotonin 
syndrome when trazodone is combined with SSRIs or MAOIs.

In recent years, scientific interest has also expanded to integrated supportive strategies, includ-
ing the use of nutraceuticals and interventions aimed at modulating the microbiota–gut–brain 
axis, which are considered potential adjunctive approaches in the management of anxiety disor-
ders. However, the currently available evidence indicates heterogeneous outcomes and highlights 
the need for a cautious, multimodal clinical approach, in which such interventions complement, 
rather than replace, established behavioral and pharmacological strategies (Sacchettino et al., 
2025).

Prevention of Anxiety Disorders in Dogs

Prevention of anxiety disorders in dogs is based on targeted interventions aimed at reducing 
exposure to major risk factors and promoting balanced emotional development. Central elements 
include environmental stability, predictability of daily routines, physical and mental well-being, 
and the establishment of a secure relationship with the owner.

A first area of intervention concerns responsible selection and breeding practices, favoring indi-
viduals with good emotional stability and without marked anxiety-related traits, thereby limiting 
the transmission of genetic vulnerabilities (Salonen et al., 2020; Pongrácz et al., 2019).
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A crucial role is played by early and gradual socialization, which involves positive exposure to 
people, conspecifics, other animals, environments, and a variety of stimuli during sensitive devel-
opmental periods. Such experiences promote the development of social competencies and greater 
emotional resilience (Howell et al., 2015).

A predictable routine helps reduce uncertainty and anxiety related to the unpredictability of 
daily events, while regular physical activity represents an important protective factor due to its 
positive effects on mood regulation. In addition to exercise, mental stimulation and structured 
activities shared with the owner—such as training, cognitive games, and olfactory activities—sup-
port the development of self-confidence and emotional security (Tiira & Lohi, 2015).

The quality of the human–dog relationship plays a decisive role: consistent interactions that are 
sensitive to the animal’s needs foster the formation of a secure attachment bond, which acts as a 
protective factor against the development of anxiety responses (Mariti et al., 2013).

Finally, gradual management of potentially stressful stimuli, such as intense noises, handling, 
or environmental changes, allows dogs to process these experiences adaptively, reducing the likeli-
hood that they become triggers for anxiety-related behaviors.

Conclusion

Anxiety disorders in dogs represent a complex and multifactorial condition that can signifi-
cantly compromise animal welfare and the quality of the human–animal relationship. Anxiety 
manifestations, ranging from acute episodes to persistent states, arise from the interaction be-
tween genetic predispositions, life experiences, and environmental conditions.

Early recognition of the different clinical forms of anxiety is essential for the implementation of 
targeted interventions. Distinguishing among paroxysmal, intermittent, permanent, specific, and 
generalized anxiety allows clinicians to appropriately guide diagnostic and therapeutic strategies.

Optimal management requires a multidisciplinary approach that integrates evaluation of the 
living environment, modification of problematic behaviors, and, when necessary, pharmacologi-
cal support. Environmental enrichment, predictability of daily routines, and reduction of stress-
ors represent essential components of non-pharmacological interventions. Behavioral techniques 
such as habituation, desensitization, and counterconditioning constitute core tools of behavioral 
therapy, while carefully selected and monitored pharmacotherapy may be indispensable in more 
severe or treatment-resistant cases.

Prevention also plays a crucial role and relies on appropriate socialization, consistent environ-
mental and routine management, adequate levels of physical and mental activity, and, upstream, 
responsible breeding practices aimed at reducing the transmission of anxiety-related predisposi-
tions.

In conclusion, the management of anxiety in dogs requires a comprehensive, individualized, 
and evidence-based approach that takes into account the characteristics of each animal and its 
experiences. Collaboration among owners, veterinarians, and behavioral medicine professionals 
is essential to promote animal welfare and to strengthen a balanced and secure human–dog rela-
tionship.
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Sintesi

L’ansia nel cane rappresenta una condizione emotiva complessa e multifattoriale, caratterizzata dall’anticipazione 
di eventi percepiti come minacciosi e associata a un’ampia varietà di manifestazioni cliniche e comportamentali. Essa 
può compromettere in modo significativo il benessere psico-fisico dell’animale e la qualità della relazione uomo–ani-
male, costituendo una delle principali cause di consulto in medicina comportamentale veterinaria. Il presente lavoro 
offre una revisione aggiornata dei disturbi d’ansia nel cane, analizzandone la patogenesi alla luce dell’interazione 
tra predisposizione genetica, esperienze di vita, qualità dell’ambiente e condizioni cliniche concomitanti. Vengono 
descritte le principali forme cliniche dell’ansia e le comorbilità comportamentali più frequenti, tra cui aggressività, 
comportamenti compulsivi, disturbi da separazione e alterazioni della socialità. Particolare attenzione è dedicata alle 
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basi neurobiologiche dell’ansia, con riferimento ai circuiti limbici coinvolti, all’asse ipotalamo–ipofisi–surrene e ai 
principali sistemi neurotrasmettitoriali responsabili della regolazione emotiva. Il lavoro sottolinea l’importanza di 
un approccio terapeutico integrato, che combini interventi ambientali, tecniche di modificazione comportamentale 
e, quando indicato, supporto farmacologico o nutraceutico. Nel complesso, emerge il valore di una prospettiva mul-
tidisciplinare e basata sull’evidenza per una valutazione accurata, una gestione efficace e una prevenzione mirata dei 
disturbi d’ansia nel cane.


