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Abstract: Behavioral disorders in pets, including aggression, separation anxiety or noise phobia are increasingly 
common over the recent years, reach up to more than 80% worldwide, thus representing one of main concerns in 
animal wellbeing and human-animal relationship as well. Despite the availability of conventional therapies, based 
on the use of the quite effective medication, pet parents are often reluctant to use it, rather preferring natural com-
pounds. Therefore, the aim of the present study was to describe the effects of a novel nutritional supplement, namely 
Calmina®, in five family dogs, affected by dysfunctional behaviors. Depending on the symptom’s severity, the animals 
were treated from one to four months. We observed an improvement of behavioral symptoms, and an easier man-
agement by their owners. Overall, our preliminary data suggest that the administration of Calmina® might be used 
to reduce anxiety-related behaviors and facilitate rehabilitation program. Further studies are mandatory to better 
analyze potential effects in a larger sample of dogs with behavioral disorders and in long-term treatment, as well as 
tolerance and safety.
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Introduction

Animals are employed in many aspects of human life, including maintenance and agriculture, 
as well as companionship and research. Significant changes in human-animal relationships over 
time occurred, so that pets are nowadays employed not only for work, house security, and mouse 
hunting, but also, for social interaction and development of long-lasting friendships among hu-
mans (Overgaauw et al., 2020). However, alongside with anthropomorphism and animal hoard-
ing, the close link between dogs and humans may be sometimes the trigger for interspecies ag-
gression events, thus turning into fear, anxiety, or compulsive behaviors (d’Angelo et al., 2022; 
Mota-Rojas et al., 2021; Sacchettino et al., 2023). Unfortunately, these behavioral issues very often 
cause the pet parents to move their dogs to shelters, where they are likely to remain for their life-
time, unless they’re included in behavioral rehabilitation programs (d’Angelo et al., 2022; Siracusa 
et al., 2017). Thus, deeper investigations about dysfunctional behaviors in dogs are still regarded 
as an unmet need. Behaviors arise from an orchestrate activity of chemical messengers (neuro-
transmitters and hormones) within the central nervous system (CNS), whose alterations might 
be related to dysfunctional attitudes. In this respect, lower serotonin levels have been linked 
to aggression in many species, including dogs (Bosch et al., 2007). Anxiety disorders are often 
considered the most frequently reported problem, with separation anxiety being the most com-
monly problem in this category (Bamberger & Houpt, 2006). An estimated 29% of pet dogs were 
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reported to show signs of anxiety-related behaviors, whereas 17% to 49% of all dogs have been es-
timated to demonstrate an aversion to noise (Blackwell et al., 2013; Landsberg et al., 2015). Anx-
iety is a reaction to the anticipation of potential or imagined danger or uncertainty, whereas fear 
is a state of alarm and agitation produced by the present or imminent danger (Sherman, 2008). As 
a result of separation-related disorders, anxiety, and behaviors associated with fear and phobia, 
dogs may also exhibit destructive behaviors, such as digging into furniture, chewing on doors, 
windows, or owners’ clothing. However, young pets are generally prone to destructive patterns of 
behavior, since its alterations might stem from a desire to play or simply explore their surround-
ings (González et al., 2011). Behavioral issues are generally influenced by previous experiences, 
particularly during the sensitive phases of puppies, which cause an imbalance in nervous or hor-
monal transmission as a consequence of environmental and stressful experiences (Bacque-Ca-
zenave et al., 2020; Howell et al., 2015; Sacchettino et al., 2023). In fact, early contact deprivation 
with their own mother, and lack of proper context-dependent stimuli during development pre-
dispose dogs for to the sensory deprivation syndrome, which generally brings about deficits in 
the management of sensory information within that environment. Patients experiencing such a 
condition generally suffer from anxiety and phobia, the persistence of which eventually can fall 
into a depressive state (Giussani et al. 2013; Riggio, 2017). The lack of the mother during the first 
months of life is also considered one of the predisposing factors to the Hypersensitivity-Hyper-
activity Syndrome (HSHA), as defined in the French veterinary psychiatry model; the puppy has 
not learned self-controls, developing a deficient sensory filter and is unable to modulate stimu-
li. This occurs with a dysfunctional level of arousal (hyperactivity/hyperkinesis), an inability to 
modulate one’s emotions (impulsivity) and learning (memory deficit), emotional and cognitive 
overflow (Pageat, 1998). Psychoactive drugs, including benzodiazepines, azapirones, tricyclic an-
tidepressants, and selective serotonin reuptake inhibitors, are commonly prescribed in the treat-
ment of behavioral disorders, particularly those associated with fear and anxiety (Landsberg et 
al., 2015). Among them, fluoxetine and clomipramine are the only drugs allowed to be used in 
dogs, although they both have some limitations, since they can take much time to achieve their 
full therapeutic effects. Nevertheless, some owners are reluctant or unwilling to administer these 
medications, because of their potential side effects or personal bias against psychotropic drug use 
(Mills & Cracknell, 2005). This makes it necessary to investigate new therapeutic aids, which can 
assist the behavioral rehabilitation program, and achieve compliance with the owner. To date, 
several studies supported a potential anxiolytic effect of some complementary supplements in 
dogs, such as alpha-casozepine, l-theanine, dog appeasing pheromone, tryptophan, cannabidiol, 
cannabis, essential oil, melatonin and probiotics (Araujoa et al., 2010; Beata et al., 2007; Corsato 
Alvarenga et al., 2023; Dramard et al., 2018; Kim et al., 2010; Palestrini et al., 2010; Sacchettino et 
al., 2023; Templeman et al., 2018). Thus, natural products might be regarded as a valid alternative 
to conventional therapy to face mood-related dysfunctions, being able to overcome potential 
toxicity or refractory events associated to the available drugs affecting CNS (Bódizs et al., 2020; 
Landsberg, 2005). An integrated approach is needed to address all issues that impact the pet’s be-
havior and well-being (i.e., health, nutrition, environment, and behavioral management), wheth-
er the therapy relies on pharmacological or complementary approaches. Indeed, mood-related 
disorders can be faced by adopting a scheduled program, based on a tailored behavioral program, 
together with a proper environmental management techniques, that identify and address both 
the underlying cause of behavioral dysfunctions, as well as perpetuating factors (Landsberg et 
al., 2023). Therefore, in the present work we sought to explore the effects of a novel nutraceutical 
supplement (Calmina®, BuonaPet), enriched with natural anti-stress compounds (PEPTIDYSS®, 
Zinc, Vitamin B6, L-theanine, Griffonia simplicifolia, Lactobacillus helveticus HA-122, Magne-
sium), as an adjuvant to the rehabilitation treatment, in five dogs carried out for behavioral ex-
amination at the Veterinary Teaching Hospital (Department of Veterinary Medicine and Animal 
Production, University of Naples- Federico II). We hypothesize that these compounds, thanks to 



Dog Behavior, 1-2023 Sacchettino et al. 21

their synergistic action, may help patients relax in cases of stress, fear, and discomfort, thus facil-
itating the behavioral rehabilitation program. 

Case 1
Presentation

This case describes a 13-month-old entire male dog, 21 kg of weight, Dalmatian breed, adopted 
when he was two months from a box kennel, where he lived with his mother and six siblings. The 
pet parent requested a behavioral examination following ingestion of a cloth, and that was the 
reason why he ended up in surgery for an emergency gastrotomy.

History and Clinical Signs

The pet parent was a 32-year-old woman, who lived alone with the dog, in a house of downtown 
with terrace. She reported that the patient was thin and malnourished at the time of adoption, as 
well as an exuberant puppy, with a tendency to chew on different objects, such as pillows, stuffed 
animals, and furniture. He used to go for a walk three times a day with the caregiver since he was 
three months, and he was recognized to pull on the leash from the beginning. Each walk lasted 
more than an hour, mainly when the dog was free from the leash and allowed to socialize with 
other dogs and people. He used to eat commercial dry food three times a day, sleep with pet par-
ent, with no night-time awakenings reported. The games usually played by the patient with the pet 
owner consisted of throwing a ball (predatory play, as chasing balls) and pull/spring (tug play) as 
well. He would spend more than 8 hours alone in the house, when chewing activities and destruc-
tion behaviors become more frequent. The patient used to jump over the people he met, as a way 
of greeting and catch the attention for soliciting play, or interaction.

Physical and Laboratory Evaluation 

In the present case, diagnosis was based on the results of clinical examination and behavioral 
life history, to rule out any causes of these pica episodes; complete blood count and chemistry were 
normal, and no parasites in the faeces were found. In addition, examination with the gastroenter-
ologist did not detect gastrointestinal disease.

Diagnosis and Treatment

After the behavioral examination, we prescribed the therapeutic intervention for destructive 
behaviors (Negar et al., 2020) based on an interdisciplinary approach, including a nutraceutical 
treatment together with behavioral treatment. To facilitate the achievement of a calm state and 
assist the behavioral program, we prescribed Calmina® at the dose of 3.5 ml/SID, administered one 
hour before the pet parent left him alone in the house. 

The behavioral program was aimed at: 
– enhancing the pet parent’s awareness of the dog’s developmental and ethological needs;
– increasing environmental enrichment;
– improving chewing activities;
– promoting independent activities.

In particular, his caregiver was given primary instructions to adequately manage the patient, 
which relied on reward behaviors and provide proper outlets, to accomplish breed and age typical 
needs, since young pets are generally prone to destructive behavior patterns because misbehavior 
might stem from a desire to play or just explore their surroundings (González Martínez et al., 
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2011). Environmental enrichment was based on food toys and chew (such as Kong® with gastroin-
testinal wet food), either in the presence of the owner or not, restoring the state of calm during the 
daily routine. The dog was trained to daily perform olfactory research, involving finding a treat in 
the house, by following the verbal signal of “Search,” with the aim of lowering the state of emotion-
al activation since olfactory research increases concentration and leads the dog to an intermediate 
level of arousal (d’Angelo et al., 2022). These olfactory activities were gradually made more compli-
cated by changing settings or hiding the treat on the terrace. Additionally, the patient was resting 
on a mat, or chewing on an appropriate chew toy, as well as improving independent activities every 
day, such as puzzle solving. Furthermore, the owner was trained to a proper management of the 
environment, removing reinforcement, and preventing undesirable behaviors (for example, lift the 
curtains off the ground, remove tea towels, socks, and cloth objects in the environment where the 
dog was resting when supervision was not possible). 

Follow-Up

Within a day of taking the supplement, the dog experienced an episode of self-limiting vom-
iting. Three days after integrated therapy- nutraceutical plus behavioral program-, the pet parent 
reported a reduction in arousal, a much calmer welcoming ritual, and no episodes of destruction 
when left alone in the house. After three months of integrated treatment, the patient had no recur-
rence of pica, the frequency of chewing behaviors was greatly reduced and directed toward food 
toys dedicated to him. 

Figure 1. The dog was chewing a food toy, during the last follow up, while pet parent was talking to the 
behaviorist.
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Case 2
Presentation

The case here reported describes a 12-year-old spayed female dog, 32 kg of weight, mixed breed, 
adopted one month before from a shelter, where she stayed 1.5 years. Pet parents, namely a 45-
year – old woman, with her son and daughter – had no further information about the dog, since 
remote medical history was mute. They requested a behavioral examination for the dog, following 
disruptive behaviors she experienced, especially when left alone at home. 

History and Clinical Signs

From the first week after adoption, the patient showed signs of anxiety, characterized by in-
creased motor activity, constant or frequent reactivity, alertness, lack of focus, hypervigilance, 
and agitation at home and during the walk (Notari et al., 2022). The first disruptive episode oc-
curred when she was alone at home, ten days after adoption. In that situation, she destroyed doors 
and windows. When the caregivers went back home, the patient was extremely agitated, showing 
tachypnoea, need for more attention and intense greeting behavior. The next day the dog was again 
left alone, and she damaged all other home stuff and furniture. Therefore, the pet parents found 
necessary to use a metal crate. Unfortunately, the solution didn’t work at all because she was able 
to break even that. The dog was used to eat commercial dry food twice a day (with added steamed 
chicken) and sleep well in the pet parent’s room. They used to take the dog for a walk three times a 
day, both in urban and suburban areas, also those equipped for dogs, where she was allowed to be 
free from the leash. However, she was generally reluctant to play, either alone or in company. The 
pet parents reported that their presence makes the dog feel heartened.

Physical and Laboratory Evaluation 

In the present case, diagnosis was based on the results of clinicopathologic tests and behavioral 
life history; physical and behavioral evaluation to rule out any causes of disruptive behaviors. No 
parasites in the faeces were found. The complete blood count and chemistry were normal.

Diagnosis and Treatment

After the behavioral examination, we prescribed the therapeutic intervention for separation–
related disorders and generalized anxiety, based on an integrated treatment to be addressed in the 
patient. Diagnosis of a canine separation-related problem generally relies on indirect evidence, 
based on the reported destruction or barking events by neighbors, since the behavior occur pri-
marily in the absence of the owner (Sargisson, 2014). In addition, it is well known that dogs adopt-
ed from shelters, rescues, veterinary institutions, or show also other fears, phobias, and anxiety 
disorders are more likely to exhibit separated-related behavior (Bradshaw et al., 2002). To reduce 
the state of anxiety and avoid worsening of symptomatology, we prescribed, on the daily base, 
Calmina® at the dose of 5 ml/SID, administered one hour before when she was left alone in the 
house.

The behavioral program was aimed at:
– protecting the patient and home;
– increasing environmental enrichment;
– relaxing therapy;
– modifying pet parents’ departure and greeting behavior;
– giving the patient time to create an attachment bond, and housing, without overexposing him. 

In particular, we invited the pet parents to coat the windows with cardboard and leave the dog 
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alone at home gradually. We prescribed to reinforce calm independence and reward it; administer 
food toys, since are helpful to incentivize the independent activities, since they are nourished with 
food that motivates the dog. Provided attention at the time of departures, take care to the dog with 
caresses and verbal greetings without amplifying them, thus helping to make owners a secure base 
for their dog (Texeira et al., 2021).

Follow-Up

Within four days of initiating treatment, the patient was improved and capable of being alone in 
the house for about an hour; she slightly scratched the protections on the windows but no damage 
to the home nor self- injuries. The duration of treatment was two months, in which the patient had 
no recurrence of destructiveness, showed a calmer greeting behavior (no more overarousal) and, 
during the walk appeared more explorative and less inhibited. Even at home also began to express 
play engagement with family.

Case 3
Presentation

Here we described the case of an eight-month-old entire male dog, 11 kg of weight, mixed 
breed, adopted when he was two months from an animal volunteer. The pet parent requested a 
behavioral examination, since the dog demonstrated frenetic energy, overactivity, and separation 
anxiety.

History and Clinical Signs

The patient lived with a young couple (in their early 30s) in a house with garden and swim-
ming pool, in the countryside. Unfortunately, the patient’s history is substantially missing, in that 
the adopter did not provide any information neither about litter, nor parents who the patient 
belonged to. However, on the first clinical evaluation, the veterinarian assumed that he was just 
4-5 weeks old, by looking at both deciduous incisors and canines erupted, and no presence of 
premolars (Modina et al., 2019). The patient had been showing exuberant himself since he was 
puppyhood, almost never rested during the day, used his mouth too much when cuddled, with 
a tendency to jump on both strangers and family members when engaged. He could not tolerate 
separation from his caregivers. Indeed, when he was left alone at home (even for few minutes) 
he would bark and howl in a compulsive way, hardly getting quiet. As reported by the neighbors, 
he could bark for up to 4 hours at a time. From the age of three months, he went out one time a 
day with the pet parents, for socializing with urban environment and people, whereas he spent 
the remaining time playing in the garden with the neighbors’ dogs. He used to pull on the leash 
during the walk. At the age of five months, he became intrusive and impulsive, making him even 
more difficult to manage, hence he did not interact with other dogs, or even obeyed to stop signs 
by the pet parents. He ate commercial dry food three times a day, in a quiet corner of the kitchen, 
although he used to tip over the bowl, stare at it or rasp constantly, as well as prefer to eat off the 
floor. The patient slept with pet parents at night, while during the day he hardly ever, and they 
reported that after hours of activity he would suddenly collapse into a sleep lasting about half 
an hour. The dog tended to come up with dynamic games such as predatory play (chasing balls) 
and pull/spring (tug play) as well. The patient jumped over the people as a sign of greeting and 
soliciting play, attention, or interaction.
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Physical and Laboratory Evaluation 

In the present case, diagnosis was based on the results of clinicopathologic testing and be-
havioral life history, such as physical, neurological, and thyroid evaluation, to rule out any other 
alterations related to the mood-related disorders. During behavioral examination at home, the 
patient was continuously in a state of overactivity (pacing, barking, chewing), distractibility, short 
attention spans, impulsiveness, repetitive behavior on the bowl, lack of trainability, and failure 
to settle in calm, along with somatic signs associated to tachycardia, tachypnoea, and salivation. 
When a chewing toy was proposed, he kept steering it for a few seconds, and then moved on to 
propose a new activity.

Diagnosis and Treatment

After the behavioral examination, we diagnosed the hypersensitivity–hyperactivity syndrome 
(as defined by the French veterinary psychiatry community) and prescribed an interdisciplinary 
approach based on rehabilitation plan together with a SSRI (selective serotonin reuptake inhib-
itors) treatment, fluoxetine (Pageat, 1998; Bleuer-Elsner et al., 2021). Pet parents were reluctant 
to administer him with SSRI treatment, and that was the reason why we decided to administer 
Calmina® (3,5 ml/SID) every day, as helping for anxiety and psychological stress. In particular, 
the supplement was given to the patient one hour before just he was left alone at home, or in the 
morning if the parents stayed at home for work, without giving attention to him. 

The behavioral program was aimed at:
– enhancing the pet parent’s awareness of the dog’s communication and ethological needs;
– improving the state of calm and self-control;
– promoting independent and olfactory activities.

In particular, the caregiver was given instructions to adequately manage the patient, relying 
on reward positive behaviors, and provide adequate outlets necessary to address age-dependent 
needs. In addition, pet parents were trained to have structured interactions with the dog, using as 
minimally excitatory communication as possible, restrained, and essential gestures, voice control 
and proper physical contact (Giussani et al., 2013). Remove reinforcement and prevent unwanted 
behavior (for example, they learned not to involve the dog when he was playing with the Kong® 
or did not propose exciting games, rather they avoided forms of punishment and ignored atten-
tion seeking behaviors). Moreover, the dog was trained to perform olfactory research, involving 
finding a treat in the house and garden, by following the verbal signal of “Search”, with the aim 
of lowering the state of emotional activation (d’Angelo et al., 2022). Pet parents were instructed 
on the graduality of these olfactory activities and short working times, followed by a rest period 
in which the dog could reframe the experience. Independent activities were based on food toys 
and chew (i.e., Kong®), either in the presence or absence of the owners; rewarded the state of calm 
during the daily routine (resting on a mat or chewing on an appropriate chew toy), such as puzzle 
solving, ensuring that it is not difficult or impossible to manage, which would lead to increased 
frustration and reduced self-efficacy.

Follow-Up

Seven days from Calmina® treatment, the pet parents reported a reduction in separation anxi-
ety when left alone in the house, even up to four hours (caregivers monitored him through video 
cameras and noticed that after a few minutes of crying he curled up on the bed). The treatment 
lasted four months, in which the patient had calmer separation and welcoming ritual, as well as an 
easier management at home during daily routine. However, symptoms were getting worse when 
the dog faced exceptional events (i.e., a pool party), so he still showed up very exuberant. The not 
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easy handling on walks, and the interaction with other dogs were unchanged. Therefore, thanks to 
the fully compliance of the owners, after four-mounth-Calmina® treatment, the patient was admin-
istered fluoxetine, together with the rehabilitation program.

Case 4
Presentation

We documented the case of a nine-year-old male dog, 18 kg of weight, mixed breed hunt dog, 
adopted when he was 2 years old from a shelter, in which he lived for a few months. He lives with 
a woman and his elderly mother in a downtown apartment, close to city parks. The pet parents 
asked for a behavioral examination, because of a bite event against the younger pet parent, who 
strived to contain him when his harness slipped off during a walk on holiday.

History and Presenting Signs

Before getting into the shelter, the patient was owned by a hunter, who kept him in a kennel 
with other dogs. Since the time of adoption, the dog appeared shy and showed a lot of reactivity 
in being caressed, manipulated, making even difficult to put the harness, that was left on his body 
night and day. The aggression episode happened while on holiday; in particular, the owners were 
waiting for the lift to go out, while the younger pet parent realized that the harness was coming 
off. Thus, she got scared, raised her voice, and made chaotic movements, forcibly leading him in 
the room. From that episode on, she wasn’t allowed to approach him anymore, because he ran 
away and growled, thus turning into inability to wear the harness and take him out for a walk. 
Consequently, house soiling was one of the main concerns that the owners had to be faced. The 
patient ate dry commercial food with wet ones twice a day. He was very interested in food but did 
not show aggression in defending the food. He slept on the sofa or on the bed with the pet parent; 
however, if the owners tried to interact with him, he walked away. The animal did not have a par-
ticularly deep sleep, waking up easily and having everything under control. Before the aggression 
episode, the dog and the younger pet parent woke up early and went out for a walk, then stayed 
at home with the older pet parent. Two more walks during the day, one in the afternoon and one 
in the evening. After the aggression episode, the patient is no longer wanted to go out, not show-
ing need for. To manage this reluctance, the caregivers attempted to lead him on a walk without 
a leash to the shared garden, that has the access directly from the building: although it occurred 
without physical contact, is not welcomed by the dog. The caregivers reported that patient didn’t 
play much, he had one or two of his own games and requested the pet parents to throw to him, for 
a few repetitions. After the aggression episode, he reduced gaming activity.

Physical and Laboratory Evaluation 

In the present case, diagnosis was based on the results of life history and behavioral examination; 
no physical examination, complete blood count, chemistry and thyroid levels were performed, 
considering the dog’s handling difficulties. The previous veterinary examination happened a few 
months earlier. During behavioral examination at home, the patient showed reduced exploratory 
behavior and disengage from the social interaction with avoidance behavior, not any threatening 
behavior. Moreover, he became anxious whenever he saw the leash, and reacted by hiding and 
growling. When invited to walk in the shared garden, the patient looked insecure, and every time 
he tried to get back home. 
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Diagnosis and Treatment

After the behavioral examination, we diagnosed a situational fear in a patient affected by Sensory 
Deprivation Syndrome (as defined by the French Veterinary Psychiatry Community), due to the 
hypo-stimulating environment in which he grew up (Pageat, 1998; Landsberg et al., 2023). The trau-
matic triggering event occurred when he was taken in a new environment, with different exposure 
from the daily routine, even making difficult the pet parent management. Thus, such unpleasant 
stimuli, together with the poor database of experience and emotional state of the owners, contribut-
ed to the trigger of situational fear (Landsberg et al., 2015). The sensitizing event brought about a rift 
in the bond, so that both dog and pet parents lost trust each other. The patient did appear irritated 
and scared when he was touched by his parent, who was afraid of being attacked. Therefore, we pre-
scribed him 3.5 ml/SID Calmina® treatment, with the aim of reducing the activation of the biological 
stress and fear response and facilitating the behavioral rehabilitation plan by the family. 

In particular, we prescribed him:
– To restore a predictable daily routine;
– A gradual exposure to fearful situations, to help break the pattern of avoidance and fear.

Pet parents were advised to offer him to go out into the shared garden, with a joyful and wel-
coming voice, and for a short time. Once the previous experience was consolidated, a fixed collar 
was put on to the dog, as the owners stood at the door, to access the shared garden. Finally, they 
were suggested to take him out for a walk, by attaching the leash in front of the exit gate. 

Follow-Up

Seven days following the integrated treatment, the dog appeared calmer at home and showed 
again play activity. He went out regularly in the shared garden at least once a day. After 14 days, 
the pet parent managed to put the fixed collar on the dog and then attached the leash. Three weeks 
later from the nutraceutical and behavioral prescriptions, the patient let the pet parent hook the 
leash without any anxiety signs, welcoming the ritual for the walk. 

Case 5
Presentation

We documented the case of a 2-year-old entire male dog, 10 kg of weight, mixed breed, adopted 
10 days before the behavioral examination. He lived with a 40-year-old couple in a country house, 
equipped with a garden. The pet parents asked for a behavioral examination because the patient 
was freezing with emotional urination, whenever he had to wear the harness and leash, as well as 
he woke up welcoming the pet parents or guests who got in the house.

History and Clinical Signs

The pet parents reported that the dog was found by an animalist volunteer in a semi-rural 
context, disoriented, immobile and frightened of car noise. He looked for protected spaces (under 
hedges or under trees), to take refuge and stay there unmoving. The caregivers had to grab him 
to take him in the house, where he even remained motionless for a while. Since the adoption, the 
dog had been feeling scared by the home context, cars, and manipulations. Although the remote 
behavioral and medical history was missing, we hypothesized that he grew up in a rural area with 
limited exposure to the outside world. The patient went out to elimination urine and faeces four 
times a day, carried by his pet parent’s arms on a piece of land just outside the house, without a 
leash, because once the leash was attached, he froze. When he was unleashed, he moved not ex-
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hibiting any issues, sometimes running away, and going towards the nearby fields, returning only 
after a few minutes. He spent almost the whole day outside in the garden, in which he did not elim-
inate faeces and urine, except on outside of it. The pet parents reported that they were only able 
to cuddle him if they sat on the ground and wait for the dog to approach. When pet parents went 
at work, the dog stayed inside the house alone, not showing signs of discomfort. He was worried 
and scared in the car, drooling and vomiting. He ate dry industrial food twice a day. He was very 
interested in food, which he reached out only when the pet parents went away from the bowl, and 
he did not show aggression in defending the food. He slept well outside. At home he woke up more 
easily, especially if humans moved. He never tried to get on the couch or go upstairs. According to 
what reported by the caregivers, he did not spend much time in playing, in that seven days from 
the adoption he begun to play alone with a rope ball, but he didn’t pursue it when the pet parents 
tried to play with him by throwing it. When he found things on walk, like branches, he took them 
into the garden and chewed them. During behavioral examination at home, the patient showed 
reduced exploratory behavior and disengage from the social interaction with avoidance behavior 
refuging under the hedge; he just approached with food.

Diagnosis and Treatment

The patient was affected by Sensory Deprivation Syndrome, due to the hypo-stimulating envi-
ronment in which he grew up in the early stages of development, as well as the change of environ-
ment and the loss of points of reference (Riggio, 2017). We prescribed administration of Calmina® 
(2 ml/SID), helping for anxiety and psychological stress, together with a specific rehabilitation 
program. In this respect, during the first examination we gave primary instructions to the pet 
parents how to adequately manage the patient, mainly based on:
– providing time enough to create an attachment bond, and adapting to his home and context, 

without overexposing him. In addition, they were advised to keep the front door open, to allow 
him to freely get in and out the garden, and serve him the exit towards the neighboring land, 
without forcing him and avoiding picking him up;

– cuddle session from the ground at his pleasure, introducing the harness by placing it on the 
ground with treats, taking care of raising it on the neck progressively and, by the way, giving 
him space enough to lower the emotional pressure;

– reward and playing activities soon after the stroll (or short trips by car), to allowing him to feel 
more comfortable towards external stimuli, and more manageable by the owners. 

Follow-Up

The patient looked like calmer at home, was much less resistant to the collar and leash for longer 
walks just after one week of the combined treatment. He started interacting with balls, playing the 
“toss and fetch” with his caregivers. He also asked for cuddle in other situations than before the 
therapy, although he still ran away when he came across unfamiliar. Two weeks later, the dog was 
able to wear the harness even on walks, which was even easier for him. To enter the house, the 
owner used the leash and harness, without picking him up. After a month, in the presence of the 
pet parents welcomed them allowing being cuddled. The pet parents introduced a dog sitter, who 
soon managed to take him for a walk. The dog started going upstairs. He very often looked for con-
tacts with pet parents and accepted manipulation in all areas of his body, followed them at home 
and outdoors and increased his play activities even with “push-and-pull” and chasing. After 45 
days the dog entered and leaved the house alone and was much less alert, except for noisy objects 
(such as the vacuum cleaner which, if turned off, he could get closer with the pet parents help). 
To go out on walk, he wagged his tail and inserted his head by himself to put on the harness. After 
two months of treatment, he was still afraid of the car but tolerated short trips without vomiting.
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Discussion

The present study detailed the effects of Calmina®, together with rehabilitation plan in five cases 
of behavioral issues, managing stress and anxiety, and assisting dogs in the changes induced by be-
havioral rehabilitation. Complementary medicine is often utilized to address, in an integrated ap-
proach, all the issues that impact the pet’s behavior and well-being. The composition of Calmina® 
is based on PEPTIDYSS®, L-theanine, Griffonia simplicifolia, Lactobacillus Helveticus, Vitamin 
B6, Zinc, Magnesium.

Peptidyss is a protein hydrolysate from the by-products of sardine processing, made by state-
of-the-art biotechnological processes, whose molecular weight is mostly concentrated below 1,000 
Daltons. This is a major determinant for the absorption of Peptidyss. The use of natural resources, 
such as fish hydrolysates, may be an interesting strategy to improve stress management (Dinel et 
al., 2021). Protein hydrolysis enhances the functional properties of the product, thus allowing the 
release of low-molecular-weight peptides with diverse bioactivities, which have various effects, as 
antioxidant, antimicrobial, antihypertensive, anti-inflammatory, antihyperglycemic, skin anti-ag-
ing and anxiolytic ones (Bernet et al., 2000; Carrera et al., 2013; Gevaert et al., 2016; Le Faouder  
et al., 2022; Zamora-Sillero et al., 2018). Beyond the anxiolytic effect, the anti-inflammatory and 
antioxidant effects should not be underestimated in patients with behavioral alterations found in 
our five cases, since a recent review highlighted the links between inflammation and behavioral 
diseases in dogs and cats (Piotti et al., 2024). In fact, cytokine storm may impact brain functioning, 
resulting in a mind disease (Susan et al., 2001). 

L-theanine is an amino acid naturally present in green tea (Camellia sinensis), and recent clin-
ical studies have proposed adjuvant effects of L-theanine, helping for anxiety and psychological 
stress. Indeed, given its structural similarity with glutamic acid, L-theanine modulates the excit-
atory neurotransmission, by inhibiting neuronal glutamine uptake which, in turn, suppresses the 
conversion of glutamine to glutamate, thus highlighting its potential role in counteracting anxie-
ty-related disorders (Nathan et al., 2006). Several studies in pets reported an effect of L-theanine 
in reducing noise fears and phobia, storm-related anxiety fear of unfamiliar people (Berteselli & 
Michelazzi, 2007; Dramard et al., 2018; Pike et al., 2015). In a previous study, Nathan and col-
leagues documented that L-theanine showed highest concentrations in blood and liver one hour 
after administration, and enter the CNS after 5 hours, with a significant decrease within 24 hours 
thus suggesting a rapid onset (Nathan et al., 2006). This rapid anxiolytic effect was needed in cases 
2, 3, 4 and 5 in which anxiety sustained the dysfunctional behaviors of the patients; in fact, the 
pet parents reported a reduction in anxious behaviors as early as a few days after administration 
of the supplement, improving confidence in therapeutic intervention and facilitating behavioral 
rehabilitation activities, on which anxiety negatively impacts (Küçük et al., 2008). 

A different compound in Calmina® is the leguminous plant Griffonia simplicifolia Baill, peren-
nial woody shrub that grows in the tropical rainforest of central and West Africa. The chemical 
constituents of the seeds have been studied intensively since 1960, and they were found rich in 
5-hydroxy-l-tryptophan (5-HTP), a direct precursor in the synthesis of serotonin (5-HT) (Car-
nevale et al., 2011). Thus, dietary supplementation of L-tryptophan has been found to increase 
5-hydroxyindoleacetic acid (5-HIAA) to serotonin ratio in the brain, inducing an inhibitory effect 
on aggressive behavior, most likely increasing brain serotonergic activity, and improving fear and 
competitive behaviors and territorial aggression as well (DeNapoli et al., 2000; Robinson et al., 
2020). This effect was beneficial in cases 2, 3, and 4, by mimicking the action of serotonergic-act-
ing psychotropic drugs. Accordingly, during the follow-up, occurred few weeks later, the owners 
reported that their dog was calmer and more pleasant. This was particularly evident in the case 3, 
where the pet parents previously refused fluoxetine-based therapy, willingly accepting the admin-
istration of Calmina®, rather. Thanks to the improvements with this supplement, the family have 
solidified their therapeutic alliance with the veterinary behaviorist, basically relying on therapy 
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(rehabilitation program plus fluoxetine). In fact, we noticed an improvement in all symptoms, 
most likely mediated by serotonergic tone. In recent years, much emphasis is being placed on the 
connection between brain, behavior, and gut microbiota, which is regarded as one of the crucial 
players in the onset and severity of stress-related disorders, through different mechanisms, such 
as the enteric nervous system, the sympathetic nervous system, the HPA-axis, immune signaling 
and gut bacterial metabolites (Dinan & Cryan, 2017). Several studies highlighted benefits of pro-
biotics to preserve or restore a healthy condition, through the microbiota-gut-brain axis (Mondo 
et al., 2019). It seems that probiotics alleviate psychological disorders by acting on multiple fronts, 
namely protecting the gut barrier, improving mucosal and systemic immunity, balancing the func-
tion of the hypothalamic-pituitary-adrenal axis, influencing neurotransmitters and levels of neu-
rotrophic factors from the brain(de Punder & Pruimboom, 2015; Dhaliwal et al.,2018; Galley et 
al., 2014). Indeed, Calmina® is enriched with Lactobacillus helveticus, a strain capable to defeat 
stress, anxious or depressive-like behaviors in a mouse model of subchronic mild social (Maehata 
et al., 2019). Yu-Min Yeh ed collaborators, in a recent study reported that the canine aggression 
and separation anxiety were likely to be ameliorated by effects of Lactiplantibacillus plantarum 
and decreased plasma serotonin turnover ratio with separation anxiety (Yeh et al., 2022). More-
over, administration of a single Lactobacillus strain improves stress-induced behaviors in (Bhar-
wani et al., 2017). This was especially helpful in cases 1, 2 and 5, as the patients were young and 
the addition of a lactobacillus-based probiotic has been able to improve microbiota health and, 
consequently, reduce the emotional discomfort. We believe that Lactobacillus genus would have 
positive effects on ameliorating behavioral issues through the intestinal neuromodulation. Indeed, 
lactobacillus levels decrease after stress (Marin et al., 2017). Behavioral treatment plans should 
adopt an integrated approach that incorporates medications, environmental management, and be-
havioral modification. While psychotropic compounds may be beneficial in many instances, they 
may not be the most popular choice for some patients and may not be suitable in every clinical 
case. In fact, Italian pet parents often are worried using psychotropic drugs on their pets and may 
prefer supplements administration along with other interventions (Riggio, 2017). Of note, these 
compounds are likely to be safe and have minimal side effects, compared to pharmacologic agents, 
and relatively palatable, thus even making treatment easier for the caregivers. Furthermore, it is 
important to point out that supplements based on the aforementioned compounds take advantage 
of the synergistic effect, due to formulation with poly components, providing greater efficacy but 
also greater safety (compared to the one component), as reported by Crayhon (2001). In an inte-
grated approach, treatment of dogs affected by behavioral issues should be considered in a holistic 
way, with an overview that considers the patient’s personality and diseases, family relationship, 
and environment.

Conclusions

According to these case studies, the administration of Calmina® can reduce anxiety, stress and 
may facilitate rehabilitation therapy in treating behavioral disorders. Further studies are needed 
to better address the potential effects arising from long-term Calmina® treatments, as well as tol-
erance and safety. Although the analyzed reports can’t offer conclusive a proof, they can be helpful 
in emphasizing observations crucial to the behavioral field.
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Sintesi

I disturbi comportamentali negli animali domestici, tra cui l’aggressività, l’ansia da separazione o la fobia dei rumo-
ri, sono sempre più diffusi negli ultimi anni e raggiungono oltre l’80% in tutto il mondo, rappresentando così una delle 
principali preoccupazioni per il benessere degli animali e per il rapporto uomo-animale. Nonostante la disponibilità 
di terapie convenzionali, basate sull’uso di farmaci piuttosto efficaci, i caregivers degli animali domestici sono spesso 
riluttanti al loro utilizzo, preferendo piuttosto i composti naturali. Pertanto, lo scopo del presente studio è stato quello 
di descrivere gli effetti di un nuovo integratore alimentare, Calmina®, in cinque cani di famiglia, affetti da comporta-
menti disfunzionali. A seconda della gravità dei sintomi, gli animali sono stati trattati da uno a quattro mesi. Abbiamo 
osservato un miglioramento dei sintomi comportamentali e una maggiore facilità di gestione da parte dei proprietari. 
Nel complesso, i nostri dati preliminari suggeriscono che la somministrazione di Calmina® potrebbe essere utilizzata 
per ridurre i comportamenti legati all’ansia e facilitare il programma di riabilitazione. Sono necessari ulteriori studi per 
analizzare meglio i potenziali effetti in un campione più ampio di cani con disturbi comportamentali e nel trattamento 
a lungo termine, nonché la tolleranza e la sicurezza.


