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Pseudopregnancy in dogs is a common condition in non-pregnant bitches. It
is characterized by variable physical and behavioral signs, mainly relating to
elevated prolactin levels during late dioestrus. This study aimed to evaluate and
compare the clinical efficacy and tolerability of a dry extract of Vitex agnus-castus
with cabergoline for treating pseudopregnancy. A total of 100 bitches with a
clinical diagnosis of pseudopregnancy were enrolled and randomly assigned
to one of two groups: Vitex agnus-castus group (VAC group) (n = 50), which
was treated with 40 mg/kg orally twice daily for seven days, and cabergoline
group (CAB group) (n = 50), which was treated with 5 μg/kg orally once
daily for seven days. Subjects were assessed at T0, T7, T14, and T30 using a
semi-quantitative clinical score based on physical and behavioral factors. Serum
prolactin concentrations were measured at T0, T7, and T14. Both treatments
resulted in marked and progressive reduction in clinical signs over time, with
complete remission at T30. No clinically relevant differences were observed
between the groups regarding clinical scores. In both groups, there was a
significant decrease in serum prolactin levels. This decrease was particularly
rapid in the CAB group, as evidenced by the results at T7. Adverse effects were
significantly more prevalent in the CAB group than in the VAC group (32% vs. 14%).
In conclusion, Vitex agnus-castus demonstrated comparable clinical efficacy to
cabergoline and minor adverse effects, supporting its potential role as a valid
therapeutic alternative in the management of canine pseudopregnancy.

KEYWORDS

bitches, cabergoline, canine pseudopregnancy, dopaminergic agents, physiotherapy,
Vitex agnus-castus

1 Introduction

Canine pseudopregnancy, also known as pseudocyesis or false pregnancy,
is a common condition in non-pregnant bitches during the late stage of
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oestrus or the early stage of anoestrus. It is characterized by varying
degrees of mammary gland development, lactation, and maternal
behavior (1).

In the domestic dog, pseudopregnancy appears to be closely
related to the physiology of the oestrus cycle. Following the pre-
ovulatory peak in Luteinizing Hormone (LH) (2), the luteal phase
is prolonged and characterized by progesterone (P4) secretion from
the corpus luteum. In the absence of pregnancy, luteal regression
is slow and passive, resulting in the persistence of physiological
oestrus (3). A progressive decrease in P4 is accompanied by an
increase in prolactin (PRL), which causes the onset of clinical signs
of pseudopregnancy (2, 4–6).

Pseudopregnancy usually appears between 6 and 20 weeks after
oestrus, peaking around the 14th week (2). The clinical presentation
can range from latent forms that are detectable only through
slight changes in mammary glands, to overt forms characterized
by mammary engorgement, galactostasis, and maternal behaviors
such as nesting behavior, and adopting toys, and hyper-attachment
(7, 8). The signs generally resolve spontaneously within 2–4 weeks,
but they may persist or leading to mastitis (7, 9–11).

Mild cases generally do not require drug treatment. Limiting
mammary stimulation and discouraging maternal behaviors is
sufficient (7). However, for more severe or persistent cases, targeted
aetiological intervention aimed at reducing PRL levels is necessary.
In this context, dopamine agonists, particularly cabergoline, are the
preferred treatment due to its high efficacy and tolerability (8, 12).
Other drugs, such as bromocriptine or metergoline, have also been
used. However, they are associated with more gastrointestinal side
effects and lower specificity (13, 14).

Despite the efficacy of dopaminergic therapy, there is growing
interest in alternative approaches, including phytotherapeutic ones.
Cabergoline is highly effective in reducing prolactin secretion
and resolving clinical signs of pseudopregnancy; however, the
availability of additional therapeutic options remains relevant
because treatment choice in clinical practice may be influenced
by adverse effects, patient tolerability, owner compliance, and the
preference for conservative or complementary approaches. In this
context, well-tolerated phytotherapeutic compounds with potential
prolactin-modulating activity may represent useful alternatives or
adjunctive options.

Vitex agnus-castus L., also known as chaste tree, is a medicinal
plant that has been extensively studied for its ability to modulate
prolactin secretion and reproductive endocrine function. These
effects are attributed to the presence of flavonoids, glycosylated
iridoids, and labdane diterpenes with dopaminergic activity (15–
20). These compounds can modulate prolactin secretion and
regulate the hypothalamic–pituitary–gonadal axis, which justifies
the plant’s use in treating hyperprolactinaemia-related disorders
(21, 22). Clinical and pharmacological studies have revealed the
phytocomplex to have a favorable safety profile, characterized
by mild and reversible adverse effects, and good tolerability.
This suggests the potential usefulness of chaste tree as a
complementary or alternative therapeutic option in the treatment
of pseudopregnancy in bitches (23).

The aim of this study is to evaluate, for the first time, the clinical
efficacy and tolerability of a standardized dry extract of Vitex agnus-
castus in the treatment of pseudopregnancy in bitches. The study

will compare its effects with those of cabergoline, which is currently
considered the standard treatment for this condition.

2 Materials and methods

2.1 Ethical approval

All treatments, housing conditions and animal care were
carried out in accordance with EU Directive 2010/63/EU on the
protection of animals used for scientific purposes. The Ethics
Committee of the Department of Veterinary Medicine and Animal
Production at the University of <city>Messina</city>, Italy,
approved the protocol and procedures (protocol no. 19/2026).
Informed consent was obtained from each dog owner prior to
inclusion in the study.

2.2 Animals and study design

A total of 100 client-owned unspayed bitches of various breeds,
with an average age of 4.52 years ± 1.86 years, were included in the
study, which took place from June 2022 to January 2026. All dogs
were housed indoors, kept in rooms with adequate natural light
exposure, and fed a commercial diet. The bitches were presented for
a clinical examination with signs consistent with pseudopregnancy.

At the time of enrolment (T0), all dogs underwent a clinical
assessment comprising a general and reproductive history, a general
physical examination, and an assessment of the mammary glands.
For each subject, anamnestic and clinical data were recorded
including age, breed, body weight, reproductive status, time elapsed
since the last oestrus, any previous episodes of pseudopregnancy,
and the duration of clinical signs prior to enrolment.

Bitches exhibiting active lactation and/or mammary
hyperplasia, accompanied by at least one behavioral sign
indicative of pseudopregnancy (e.g., nest-building, adopting toys
or restlessness), were deemed eligible. Those with confirmed
pregnancy, lactation following a recent birth, mastitis, mammary
neoplasms or significant systemic diseases were excluded. Bitches
that had received treatment with dopaminergic agonists or other
drugs capable of interfering with the study design within the
previous 30 days were also excluded.

The subjects were randomly assigned to one of two treatment
groups: the Vitex agnus-castus group (n = 50) and the cabergoline
group (n = 50). The VAC group received a galenic preparation
in capsules containing a dry extract of Vitex agnus-castus,
standardized and titrated to 0.6% agnuside and characterized
by a 4:1 drug-to-extract ratio, along with a thickening agent
(1,5 gr of hydroxypropyl methylcellulose) and 2.5 mg of flaxseed
meal (Figure 1). The extract, obtained through hydroalcoholic
extraction with 60% v/v ethanol in accordance with the European
Pharmacopeia, was administered orally at a dose of 40 mg/kg twice
daily for 7 days. The CAB Group received cabergoline (Galastop R©,
Ceva Salute Animale S.p.A., Milano, Italy) orally at a dose of
5 μg/kg once daily for 7 days. Owners received standardized
instructions regarding treatment administration and home care,
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FIGURE 1

Vitex agnus-castus plant (A). Vitex agnus-castus dry extract used in this study (B).

focusing on avoiding stimulation of the mammary glands. Each
owner was also provided with a standardized questionnaire to be
completed to record changes in feeding habits, maternal signs, and
any side effects observed. Changes in feeding habits were assessed
using a 4-point scale (0–3): 0 indicated no change from the usual
feeding behavior; 1, a mild change; 2, a moderate change; and 3,
a marked alteration in feeding habits. For maternal signs, each
behavioral parameter was scored on a 4-point scale ranging from
0 to 3, where 0 indicated absence of the sign, 1 mild presence, 2
moderate presence, and 3 severe presence. The expected side effects
included nausea, sialorrhoea, vomiting, diarrhea, constipation,
changes in fecal consistency, pruritus, tremors, lethargy, and
euphoria. Owners were instructed to report any adverse effects
daily, specifying their type, time of onset, and duration. Side effects
were then coded as a dichotomous variable (absent/present) for
each subject.

Clinical follow-up evaluations were carried out on days 7 (T7),
14 (T14), and 30 (T30). At each time point, the clinical examination
and assessment of the mammary gland were repeated, as were the
recording of physical and behavioral scores.

Blood samples were also taken at T0, T7 and T14 to determine
serum prolactin concentrations. This was done alongside the
clinical assessment when the owners brought the animals in for a
follow-up appointment.

2.3 Clinical assessment and scoring system

At each time point (T0, T7, T14, and T30) all dogs underwent
a full clinical examination. The severity of pseudopregnancy was
quantified using a standardized, semi-quantitative clinical scoring
system that was developed for this study.

For each physical and behavioral parameter, a score from 0 to 3
was assigned: 0 indicated an absence of the sign; 1, a mild presence;
2, a moderate presence; and 3, a severe presence.

The physical parameters assessed included mammary gland
development, milk secretion, and changes in appetite. Mammary

development was assessed based on an increase in gland volume,
while lactation was classified as absent (0), present only during
milk expression (1), intermittent (2) or continuous (3). Changes in
appetite were classified in relation to normal feeding behavior.

The behavioral parameters included the presence of nesting
behavior and maternal behavior toward objects, such as adopting
toys or other items, as well as restlessness and anxiety.
These parameters were assessed based on clinical observation
and information provided by the owners through targeted
history collection.

For each subject, physical and behavioral scores were derived
by summing the respective parameters. The total clinical score
(CS) was subsequently calculated as the sum of the physical and
behavioral scores.

2.4 Serum prolactin assay

Blood samples were collected from the jugular vein at T0, T7,
and T14, always at the same time in the morning, to measure serum
prolactin levels. The samples were transported to the laboratory at
room temperature within one to 2 hours of collection. Serum was
obtained by centrifugation at 3,000 rpm for 10 minutes, after which
it was stored at −20 ◦C until analysis.

Serum prolactin concentrations were determined using a
commercially available enzyme-linked immunosorbent assay
(ELISA) kit specific for canine prolactin (MyBioSource Dog
Prolactin ELISA Kit; Catalog number: MBS1609051), following the
manufacturer’s instructions.

2.5 Statistical analysis

Statistical analysis was performed using Jamovi software
(version 2.7.24.0 for Microsoft) (24). The collected data were
analyzed using repeated measures analysis of variance (ANOVA)
to assess trends in clinical outcomes over time and the potential
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TABLE 1 Demographic and clinical characteristics of the bitches included in the study across

the two treatment groups (VAC and CAB).

Groups Vitex

agnus-castus

Cabergoline

Number of subjects 50 50

Age (years) 4.38 ± 1.77 4.67 ± 1.95

Weight (Kg) 14.92 ± 3.78 16.14 ± 3.51

Previous episodes of

pseudopregnancy, n (%)

39 (78.0%) 24 (48.0%)

Baseline physical score (T0) 6.10 ± 1.52 6.18 ± 1.41

Baseline behavioral score

(T0)

7.90 ± 0.84 7.34 ± 1.14

Baseline total clinical score

(T0)

14.00 ± 1.77 13.52 ± 1.59

Data are presented as mean ± standard deviation or as a number (percentage).

impact of treatment. The model included time (T0, T7, T14, and
T30) as a within-subject factor and treatment group (Vitex agnus-
castus vs. cabergoline) as a between-subject factor. For each variable
of interest, represented by the physical score, behavioral score, and
total clinical score, the main effects of time and group, and the time
× group interaction, were examined.

Where the overall analysis revealed significant differences, post
hoc comparisons were carried out between the different time points.
Corrections for multiple comparisons were applied using Tukey’s
and Bonferroni’s tests to control the risk of type I error. The level
of statistical significance was set at p < 0.05 for all analyses. Effect
sizes were expressed as eta-squared (η²), to quantify the magnitude
of the observed differences and facilitate clinical interpretation.

The presence of side effects was assessed as an absence/presence
dichotomous variable in the two treatment groups (VAC and CAB).
Differences in the frequency of side effects between the groups were
analyzed using the chi-squared test (χ²). The level of statistical
significance was set at p < 0.05.

3 Results

3.1 Demographic results

A total of 100 nulliparous, unspayed bitches of different breeds
were included in the study. The mean age was 4.38 ± 1.77 years in
the VAC group and 4.67 ± 1.95 years in the CAB group. Mean body
weight was 14.92 ± 3.78 kg and 16.14 ± 3.51 kg, respectively.

From an anamnestic perspective, 62% of the bitches had
a history of pseudopregnancy. In 38% of cases, this was the
first clinical manifestation, indicating a significant prevalence of
recurrent cases within the cohort (Table 1).

3.2 Physical score

Descriptively, mean physical scores (expressed as mean ±
standard error) were comparable between the two groups at

FIGURE 2

Physical score trends in the two treatment groups (VAC and CAB) at
different time points (T0, T7, T14, T30). Data are expressed as mean ±
standard error.

baseline T0 (VAC: 6.10 ± 0.21; CAB: 6.18 ± 0.19), indicating
similar initial symptom severity. Over the follow-up period, both
groups exhibited a progressive reduction in physical scores, with
improvement already evident at T7 (VAC: 3.28 ± 0.20; CAB: 3.62
± 0.15) and becoming more pronounced at T14 (VAC: 1.10 ± 0.15;
CAB: 1.40 ± 0.11). By T30, clinical signs had completely resolved in
both groups (Figure 2).

Analysis of the physical score revealed a significant and
progressive reduction in clinical signs over time. Repeated
measures ANOVA showed a highly significant effect of
time, indicating that the severity of the physical signs of
pseudopregnancy decreased substantially throughout the
observation period. The associated effect size was very high
(η² = 0.821), suggesting that time was the main determinant of
clinical improvement. The reduction in physical score occurred at
a comparable rate in both groups, with no significant difference
between bitches treated with Vitex agnus-castus and those treated
with cabergoline.

Post-hoc comparisons confirmed that the reduction in the
physical score was significant at all considered time points.
Improvement was evident at T7 compared with baseline (T0),
continuing significantly at T14 and T30. Comparisons between
the intermediate time points were also all statistically significant,
indicating a progressive and continuous trend in the remission
of physical symptoms. This pattern was consistent across both
treatment groups.

3.3 Behavioral score

Mean baseline values (expressed as mean ± standard error)
were comparable between the two groups (VAC: 7.90 ± 0.12;
CAB: 7.34 ± 0.16), indicating similar behavioral involvement
in pseudopregnancy at the outset (T0). Over time, both groups
exhibited a rapid and marked reduction in behavioral scores, with
improvement already evident at T7 (VAC: 4.18 ± 0.15; CAB: 4.50
± 0.14) and becoming more pronounced at T14 (VAC: 1.24 ±
0.12; CAB: 1.44 ± 0.14). Complete resolution was observed in both
groups by T30 (Figure 3).
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FIGURE 3

Behavioral score trends in the two treatment groups (VAC and CAB)
at different time points (T0, T7, T14, T30). Data are expressed as mean
± standard error.

Regarding the behavioral score, the results showed an even
more pronounced trend than that observed for the physical
parameters. The repeated-measures ANOVA revealed a highly
significant time effect, with an extremely large effect size (η²
= 0.920), indicating a drastic reduction in behavioral symptoms
during the follow-up period.

As with the physical score, no significant main effect of the
treatment group was observed. However, a statistically significant
time × group interaction was detected. Nevertheless, the associated
effect size was very small (η² = 0.003), suggesting that, while this
difference is statistically detectable, it is not clinically relevant.

Post hoc comparisons revealed a significant reduction in the
behavioral score at all time points. A clear improvement was
evident by T7, with further improvement observed at T14 and
T30. No significant differences were observed between the two
groups at individual assessment points, confirming that both
treatments effectively reduce the behavioral symptoms associated
with pseudopregnancy.

3.4 Total clinical score

The total clinical score (expressed as mean ± standard error),
which combines physical and behavioral parameters, was similar
for both groups at the start of the study (VAC: 14.00 ± 0.25;
CAB: 13.52 ± 0.22). During the follow-up period, both treatments
resulted in substantial reduction in the total score. Improvement
was already evident at T7 (VAC: 7.46 ± 0.27; CAB: 8.12 ±
0.19) and was further accentuated at T14 (VAC: 2.34 ± 0.18;
CAB: 2.84 ± 0.16). Complete clinical remission was achieved
by T30 (Table 2; Figure 4).

Repeated measures ANOVA of the total clinical score
confirmed and reinforced the findings observed in previous
analyses. A highly significant effect of time was indeed observed,
with a very high effect size (η² = 0.938), indicating a marked overall
reduction in symptoms throughout the treatment period.

No significant effect of the treatment group was detected, while
the time × group interaction was statistically significant. However,
the effect size associated with this interaction was extremely small
(η² = 0.002), indicating a negligible clinical difference.

TABLE 2 Trend in clinical scores (physical, behavioral and total clinical) in the two treatment

groups (VAC and CAB) at different time points (T0, T7, T14, T30).

Outcome Time Vitex

agnus-castus

Cabergoline

Physical score T0 6.10 ± 0.21 6.18 ± 0.19

T7 3.28 ± 0.20 3.62 ± 0.15

T14 1.10 ± 0.15 1.40 ± 0.11

T30 0.00 ± 0.00 0.00 ± 0.00

Behavioral score T0 7.90 ± 0.12 7.34 ± 0.16

T7 4.18 ± 0.15 4.50 ± 0.14

T14 1.24 ± 0.12 1.44 ± 0.14

T30 0.00 ± 0.00 0.00 ± 0.00

Total clinical score T0 14.00 ± 0.25 13.52 ± 0.22

T7 7.46 ± 0.27 8.12 ± 0.19

T14 2.34 ± 0.18 2.84 ± 0.16

T30 0.00 ± 0.00 0.00 ± 0.00

Data are expressed as mean ± standard error.

FIGURE 4

Total score trends in the two treatment groups (VAC and CAB) at
various time points (T0, T7, T14, T30). Data are expressed as mean ±
standard error.

Post hoc comparisons revealed a significant reduction in the
total score at all analyzed time points. Improvement was evident
at T7 compared with baseline, with further significant reductions
at T14 and T30. The pattern of improvement was continuous and
progressive over time, with no significant differences observed
between the two groups at any individual assessment time point.

3.5 Serum prolactin

Analysis of serum prolactin concentrations revealed a
significant and progressive decrease in levels over time in both
treatment groups. At baseline (T0), mean prolactin levels were
similar in bitches treated with Vitex agnus-castus (38.78 ±
4.24 ng/ml) and in those treated with cabergoline (38.38 ±
4.56 ng/ml).

During the follow-up period, a significant reduction in
prolactin concentrations was observed from time point T7 onwards.
The decrease was more pronounced in the CAB group (13.92 ±
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FIGURE 5

Serum prolactin concentrations in the two treatment groups (VAC
and CAB) at various time points (T0, T7, T14). Data are expressed as
mean ± standard deviation.

3.68 ng/ml) than in the VAC group (18.96 ± 2.79 ng/ml). Although
this difference was initially statistically significant, it gradually
diminished over time. By T14, prolactin levels had further decreased
in both groups (VAC: 7.40 ± 1.43 ng/ml; Cabergoline: 6.22 ±
1.51 ng/ml), with a smaller difference between the two groups
(Figure 5).

Analysis using repeated-measures ANOVA revealed a highly
significant effect of time (p < 0.001, η² = 0.933), indicating
a dramatic reduction in prolactin concentrations within the
observation period. A significant treatment group effect (p < 0.001)
was also observed, as well as a statistically significant time × group
interaction (p < 0.001). However, the effect sizes associated with
the group factor (η² = 0.006) and the interaction (η² = 0.005) were
very small.

3.6 Side effects

Analysis of the frequency of side effects revealed a difference
between the two treatment groups. Specifically, 14% (7 out of 50) of
subjects in the VAC group reported side effects, compared to 32%
(16 out of 50) in the CAB group (Table 3).

The side effects recorded in the CAB group were mainly nausea
and/or vomiting, which occurred in the first few days of treatment.
In the VAC group, loose stools were observed, also appearing in the
first few days of treatment.

The chi-squared test revealed a statistically significant
difference between the two groups [χ²(1) = 4.57, p = 0.032].

4 Discussion

To the best of our knowledge, this is the first study comparing
Vitex agnus-castus and cabergoline for the treatment of canine
pseudopregnancy. The findings indicate that both treatments
significantly reduce clinical signs over time, with no statistically
significant differences between groups. These results suggest
that the phytotherapeutic approach is clinically comparable to

TABLE 3 Frequency of side effects in the two treatment groups (VAC and CAB).

Group Total n Adverse

effects, n (%)

No side

effects, n (%)

Vitex agnus-castus 50 7 (14.0%) 43 (86.0%)

Cabergoline 50 16 (32.0%) 34 (68.0%)

The data are expressed as a number (percentage).

standard pharmacological treatment and provide further evidence
supporting the use of Vitex agnus-castus in veterinary practice.

Vitex agnus-castus is a plant with a complex composition
including flavonoids, iridoid glycosides, diterpenoids, phenolic
compounds, and bioactive fatty acids (16, 17, 20, 25). The
most representative constituents include casticin, apigenin, vitexin,
isovitexin, luteolin, orientin, penduletin and the iridoid glycosides
agnuside and aucubin (26, 27). The presence of linoleic acid,
which has been identified as a selective ligand for estrogen
receptors, helps to explain the plant’s endocrine-modulating
activity. This activity includes oestrogenic, progestogenic and
dopaminergic effects, resulting in reduced prolactin levels and
modulation of luteal hormones (21, 28). Meanwhile, the extract’s
high antioxidant and anti-inflammatory capacity, conferred by
its high content of flavonoids and phenolic compounds, has
been extensively demonstrated in experimental models (29–31).
Several diterpenoids and lignans exhibit cytotoxic, anticancer
and immunomodulatory activities, which contribute to the
pharmacological versatility of the phytocomplex (32–34). There
are also antimicrobial and antifungal properties (35–37), as well
as antinociceptive and opioidergic properties (26, 38). Other
properties include antiepileptic properties (39) and osteoprotective
and bone-healing properties (40, 41). Furthermore, there are
hepatoprotective effects in the prevention of non-alcoholic fatty
liver disease (42).

Canine pseudopregnancy is a condition closely related to
the physiology of the oestrus cycle, particularly the endocrine
dynamics of the luteal phase. In non-pregnant bitches, the
absence of an endogenous luteolytic mechanism results in the
persistence of the corpus luteum and prolonged progesterone
secretion. As luteal function gradually regresses during mid-to-
late diestrus, circulating progesterone concentrations progressively
decrease. This endocrine shift is accompanied by an increase
in prolactin secretion, which contributes to the development
of mammary enlargement, lactation, and maternal behaviors
characteristic of pseudopregnancy (2, 3). Prolactin is responsible
for mammary development, lactation, and maternal behaviors,
and is under the inhibitory control of hypothalamic dopamine.
However, the relationship between circulating prolactin levels
and clinical manifestations is not always linear, likely due to
individual differences in tissue sensitivity or the presence of
different molecular isoforms of the hormone, each with distinct
biological activity (43). This helps to explain the wide clinical
variability observed among affected individuals.

Pseudopregnancy is a common, yet probably underdiagnosed,
condition in veterinary practice. Several studies report that a
significant proportion of unspayed female dogs may exhibit clinical
signs consistent with this condition, with marked variability
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in the types and severities of manifestations (44). The most
common physical signs are mammary gland development and
lactation, while behavioral signs include nest-building, adopting
toys, and displays of maternal behavior. These behaviors are
sometimes associated with aggression or restlessness (7, 8). It
is important to emphasize that behavioral signs may often be
predominant, or even the only manifestation, making diagnosis less
straightforward and potentially leading to underestimation (43).
This clinical heterogeneity, combined with the often self-limiting
nature of pseudopregnancy, contributes to variability in therapeutic
approaches and failure to identify the condition in routine clinical
settings. Consequently, the actual incidence of pseudopregnancy
may be higher than reported in literature.

Identifying an effective phytotherapeutic alternative to
cabergoline is particularly relevant, especially in light of the
limitations associated with dopaminergic treatments. Vitex
agnus-castus is characterized by a favorable safety profile,
with generally mild, transient, and reversible adverse effects,
as well as a low potential for drug interactions (23). Recent
pharmacological evidence further supports its use, as experimental
studies in both rats and humans have shown that specific
diterpenes and triterpenes present in the extract can activate D2
dopaminergic receptors, thereby exerting dopamine-like activity
and contributing to reduced prolactin secretion (22, 45, 46). In
particular, compounds such as viteagnusin I and certain pentacyclic
triterpenes have demonstrated significant agonist activity at these
receptors, providing a plausible molecular mechanism for the
observed clinical effects (22, 46). These characteristics make
Vitex agnus-castus a promising therapeutic option, particularly
in cases where treatment tolerability, owner compliance, or the
preference for more conservative approaches play a key role in
clinical decision-making.

The endocrine findings of the present study further support
this pathophysiological rationale. In both treatment groups,
serum prolactin concentrations showed a marked and progressive
reduction over time, with a highly significant effect of time
and a very large effect size. These results confirm that both
cabergoline and Vitex agnus-castus effectively modulate the
dopaminergic–prolactin axis, thereby contributing to the resolution
of clinical signs.

Although a more rapid reduction in prolactin levels was
observed in the cabergoline-treated group at T7, this difference
progressively diminished during the follow-up period and was
of limited magnitude at later time points. Moreover, the effect
sizes associated with both the group factor and the time
× group interaction were extremely small, suggesting that,
despite statistical significance, these differences are unlikely to be
clinically meaningful.

These results are consistent with previous reports. In a
study by Mogheiseh et al., which compared the effects of Vitex
agnus-castus and cabergoline on oestrus induction in bitches, no
significant differences in prolactin concentrations were observed
between treatment groups (47). Similarly, in the present study,
no meaningful differences were detected between Vitex agnus-
castus and cabergoline in the modulation of prolactin levels, despite
statistically significant effects for the group factor and the time ×
group interaction, both associated with extremely small effect sizes.

Both treatments, Vitex agnus-castus and cabergoline, were
associated with a significant reduction in clinical signs over
time, with no statistically significant differences between groups.
Time emerged as the main determinant of clinical improvement,
with very large effect sizes, indicating a progressive remission of
symptoms. While this pattern is consistent with the self-limiting
nature of pseudopregnancy, it also suggests that both treatments
may contribute to accelerating symptom resolution.

The efficacy of cabergoline observed in this study is
consistent with its established role as a first-line treatment for
pseudopregnancy, owing to its action as a direct dopamine
agonist and the consequent inhibition of prolactin secretion (1,
4, 12, 48). Regarding Vitex agnus-castus, the present findings are
supported by pharmacological evidence suggesting dopaminergic
activity. While this effect has traditionally been considered indirect,
recent studies indicate that it may be at least partly mediated
by a direct interaction between phytochemicals and D2 receptors,
with downstream modulation of intracellular pathways such as
adenylate cyclase inhibition and reduced cAMP production (46).

This evidence supports a reinterpretation of the mechanism
of action of chaste tree, positioning it at the interface between
phytotherapy and classical receptor pharmacology. Its main
bioactive compounds, including flavonoids and diterpenes, have
been shown to interact with D2 dopaminergic receptors, leading
to reduced prolactin secretion (22, 23). This mechanism is
consistent with findings from human clinical studies, in which Vitex
extracts have demonstrated efficacy in lowering prolactin levels
and improving conditions associated with hyperprolactinaemia,
in some cases showing effects comparable to dopaminergic drugs
(49). Previous evidence further supports the role of Vitex agnus-
castus in the modulation of reproductive endocrine function and
prolactin secretion. Recent reviews and pharmacological studies
have summarized evidence indicating that Vitex agnus-castus
extracts may reduce prolactin secretion through dopaminergic
mechanisms, mainly involving interaction with dopamine D2
receptors (22, 46, 49). In human medicine, this prolactin-lowering
activity has been investigated in patients with hyperprolactinemia
and prolactin-related reproductive disorders. In a randomized
controlled trial comparing Vitex agnus-castus with bromocriptine
in women with hyperprolactinemia, both treatments significantly
reduced prolactin concentrations, with no significant difference
between groups after treatment; however, adverse effects were more
frequent in the bromocriptine group. Although these findings
cannot be directly extrapolated to canine pseudopregnancy, they
support the prolactin-modulating potential of Vitex agnus-castus
and strengthen the rationale for its evaluation in prolactin-
dependent reproductive conditions (50).

Experimental studies suggest that Vitex agnus-castus may
modulate the hypothalamic–pituitary–gonadal axis, influencing
LH, follicle-stimulating hormone (FSH), estrogen, progesterone,
and prolactin secretion (51). Notably, its endocrine effects appear
to be dose-dependent: lower doses have been associated with
decreased estrogen levels and increased progesterone and prolactin
concentrations, possibly through inhibition of FSH release and
stimulation of LH secretion, whereas higher doses seem to reduce
prolactin levels without significantly affecting LH and FSH (22,
52–56). This dose-dependent relationship may help explain the
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apparently paradoxical effects of Vitex agnus-castus, whereby low
doses may stimulate milk production, while higher doses exert
the opposite effect by reducing prolactin secretion. Such variability
may contribute to differences in clinical outcomes and should be
carefully considered in veterinary practice.

The absence of significant differences between the two
treatments suggests that Vitex agnus-castus and cabergoline are
clinically comparable. This finding is in line with the study by
Mogheiseh et al., which reported similar endocrine and clinical
effects of Vitex agnus-castus and cabergoline in dogs (47). Although
the mechanism of action of chaste tree is likely less direct than
that of cabergoline, available evidence indicates that modulation of
prolactin, even through indirect pathways, is sufficient to achieve a
meaningful clinical improvement.

From a clinical perspective, these results suggest that
Vitex agnus-castus may represent a valid therapeutic option in
the management of canine pseudopregnancy. Its use may be
particularly appropriate in cases where cabergoline is poorly
tolerated or when a phytotherapeutic approach is preferred.
Moreover, the favorable safety profile of chaste tree, characterized
by generally mild and reversible adverse effects and a low potential
for drug interactions, represents an additional advantage (23).
In our study cabergoline was associated with a higher incidence
of adverse effects compared with Vitex agnus-castus, primarily
consisting of nausea and vomiting during the first few days
of treatment. In contrast, adverse effects observed in the Vitex
agnus-castus group were less frequent and less severe, mainly
involving transient episodes of loose stools. These findings
are consistent with previous reports indicating that dopamine
agonists are commonly associated with gastrointestinal side effects,
whereas Vitex agnus-castus is generally well tolerated (13, 23). This
difference in safety profile may represent a key factor in treatment
selection, particularly in more sensitive individuals or in cases
where tolerability is a primary concern.

The present study has several limitations that should be
considered when interpreting the results. The assessment of
behavioral parameters relied, at least in part, on owner-reported
observations, introducing a potential element of subjectivity. An
additional limitation is the use of a semiquantitative clinical scoring
system specifically developed for this study and not previously
validated, which may affect the reproducibility and generalizability
of the findings. Finally, although the duration of follow-up was
adequate for assessing short-term clinical response, it does not
allow conclusions to be drawn regarding the potential occurrence
of long-term recurrences.

5 Conclusion

The results of the present study indicate that both cabergoline
and Vitex agnus-castus are associated with a significant
reduction in clinical signs of canine pseudopregnancy over
time, with a comparable pattern of improvement between the
two treatments. Analysis of serum prolactin concentrations
confirmed that both interventions lead to a marked decrease in
hormone levels, supporting their effect on modulation of the

dopaminergic–prolactin axis. In both groups, complete clinical
remission was achieved within 30 days, confirming the efficacy
of both therapeutic options in the short-term management of the
condition. Within this context, Vitex agnus-castus demonstrated
a more favorable tolerability profile compared with cabergoline,
with a lower frequency of side effects and a reduced incidence of
gastrointestinal adverse events. This finding, together with the
observed clinical efficacy, suggests that the phytocomplex may
represent a valid therapeutic alternative to cabergoline. Vitex
agnus-castus may be considered not only as an alternative option in
cases of intolerance to cabergoline, but also as a potential first-line
choice in selected contexts, such as mild to moderate forms of
pseudopregnancy or situations in which a more conservative
therapeutic approach is preferred.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

Ethics statement

The animal studies were approved by the Ethics Committee of
the Department of Veterinary Medicine and Animal Production
at the University of Messina, Italy (Protocol No. 19/2026). The
studies were conducted in accordance with the local legislation and
institutional requirements. Written informed consent was obtained
from the owners for the participation of their animals in this study.

Author contributions

VZ: Formal analysis, Investigation, Methodology, Writing –
original draft. RM: Investigation, Methodology, Writing – original
draft. DG: Conceptualization, Investigation, Methodology, Writing
– review & editing. TC: Investigation, Methodology, Writing –
original draft. AL: Formal analysis, Methodology, Writing – review
& editing. SD: Formal analysis, Methodology, Writing – review
& editing. AP: Investigation, Methodology, Supervision, Writing
– review & editing. AT: Investigation, Methodology, Supervision,
Writing – review & editing. MQ: Conceptualization, Methodology,
Supervision, Writing – original draft, Writing – review & editing.
GA: Conceptualization, Investigation, Methodology, Supervision,
Writing – review & editing.

Funding

The author(s) declared that financial support was received for
this work and/or its publication. The publication costs were funded
by the University of Messina through the APC initiative.

Frontiers in Veterinary Science 08 frontiersin.org

https://doi.org/10.3389/fvets.2026.1862418
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org


Zappone et al. 10.3389/fvets.2026.1862418

Acknowledgments

The authors acknowledge support from the University of
Messina through the APC initiative.

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures
in this article has been generated by Frontiers with the
support of artificial intelligence and reasonable efforts have
been made to ensure accuracy, including review by the
authors wherever possible. If you identify any issues, please
contact us.

Publisher’s note

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of
their affiliated organizations, or those of the publisher,
the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made
by its manufacturer, is not guaranteed or endorsed by
the publisher.

References
1. Harvey MJ, Cauvin A, Dale M, Lindley S, Ballabio R. Effect and mechanisms of the
anti-prolactin drug cabergoline on pseudopregnancy in the bitch. J Small Anim Pract.
(1997) 38:336–9. doi: 10.1111/j.1748-5827.1997.tb03480.x

2. Concannon PW, Lein DH. Hormonal and clinical correlates of ovarian cycles,
ovulation, pseudopregnancy and pregnancy in dogs. In: Kirk R, editor. Current
veterinary therapy, small animal practice, Vol. X. Philadelphia: WB Saunders Co (1989).
p. 1269–82.

3. Okkens AC, Dieleman SJ, Bevers MM, Willemse AH. Evidence for the non
involvement of the uterus in the lifespan of the corpus luteum in the cyclic dog. Vet
Q. (1985) 7:169–73. doi: 10.1080/01652176.1985.9693978

4. Arbeiter K, Brass W, Ballabio R, Jochle W. Treatment of pseudopregnancy in the
bitch with cabergoline, an ergoline derivative. J Small Anim Pract. (1988) 29:781–8.
doi: 10.1111/j.1748-5827.1988.tb01904.x

5. Papa PC, Kowalewski MP. Factors affecting the fate of the canine corpus luteum:
potential contributors to pregnancy and non-pregnancy. Theriogenology. (2020)
150:339–46. doi: 10.1016/j.theriogenology.2020.01.081

6. Valiente C, Corrada Y. de la Sota PE, Blanco PG, Arias D, Gobello C. Comparison of
two doses of the GnRH antagonist acyline for pregnancy termination in bitches. Reprod
Domest Anim. (2009) 44:156–9. doi: 10.1111/j.1439-0531.2009.01397.x

7. Gobello C, Verstegen JP, Concannon PW. Canine pseudopregnancy: a review. In:
Concannon PW, England GW, Verstegen J, Linde-Forsberg C, editors. Recent advances
in small animal reproduction Ithaca. New York, NY: IVIS (2003).

8. Gobello C. Pseudocyesis. In: Cohn LA, Cote E, editors. Veterinary clinical advisor.
4th ed. St. Louis: Elsevier (2017). p. 381–2.

9. Vasiu I, Dabrowski R, Tvarijonaviciute A. Lactation-related mammary gland
pathologies: a neglected emergency in the bitch. Reprod Domest Anim. (2020) 56:208–
30. doi: 10.1111/rda.13866

10. Chaudhary AK, Singh VK, Srivastava MK, Parashar A, Upadhyay A, Chaudhary
SK, et al. Rapert on clinical mastitis associated with pseudopregnancy in a Great Dane
bitch. Appl Biol Res. (2018) 20:215. doi: 10.5958/0974-4517.2018.00028.9

11. Singh A, Chaudhary SK, Upadhyay A. Gangrenous mastitis in a
pseudopregnant bitch: a case report. Int J Curr Microbiol Appl Sci. (2018) 7:806–8.
doi: 10.20546/ijcmas.2018.707.098

12. Jochle W, Ballabio R, di Salle E. Inhibition of lactation in the Beagle bitch with
cabergoline (FCE 21336): dose response and long-term safety. Theriogenology. (1987)
27:799–810. doi: 10.1016/0093-691X(87)90301-3

13. Gobello C. de la Sota RL, Goya RG. Study of the changes in prolactin and
progesterone during dopaminergic agonist treatments in pseudopregnant bitches.
Anim Reprod Sci. (2001) 66:257–67. doi: 10.1016/S0378-4320(01)00103-8

14. Hamon M, Mallat M, Herbet A, Nelson DL, Audinot M, Pichat L, et al.
[3H]Metergoline: a ligand of serotonin receptors in the rat brain. J Neurochem. (1981)
36:613–26. doi: 10.1111/j.1471-4159.1981.tb01634.x

15. Liu J, Burdette JE, Sun Y, Deng S, Schlecht SM, Zheng W, et al. Isolation of linoleic
acid as an estrogenic compound from the fruits of Vitex agnus-castus L. Phytomedicine.
(2004) 11:18–23. doi: 10.1078/0944-7113-00331

16. Li S, Qiu S, Yao P, Sun H, Fong HH, Zhang H. Compounds from the fruits of
the popular European medicinal plant Vitex agnus-castus in chemoprevention via
NADP(H):Quinone Oxidoreductase type 1 induction. Evid Based Complement Alternat
Med. (2013) 2013:432829. doi: 10.1155/2013/432829

17. Ono M, Yamasaki T, Konoshita M, Ikeda T, Okawa M, Kinjo J, et al. Five new
diterpenoids, viteagnusins A–E, from the fruit of Vitex agnus-castus. Chem Pharm Bull.
(2008) 56:1621–4. doi: 10.1248/cpb.56.1621

18. Ono M, Eguchi K, Konoshita M, Furusawa C, Sakamoto J, Yasuda S, et al. A new
diterpenoid glucoside and two new diterpenoids from the fruit of Vitex agnus-castus.
Chem Pharm Bull. (2011) 59:392–6. doi: 10.1248/cpb.59.392

19. Mari A, Montoro P, D’Urso G, Macchia M, Pizza C, Piacente S. Metabolic
profiling of Vitex agnus castus leaves, fruits and sprouts: analysis by LC/ESI/(QqQ)MS
and (HR) LC/ESI/(Orbitrap)/MS n. J Pharm Biomed Anal. (2015) 102:215–21.
doi: 10.1016/j.jpba.2014.09.018

20. Powers CN, Setzer WN. A molecular docking study of phytochemical
estrogen mimics from dietary herbal supplements. In Silico Pharmacol. (2015) 3:4.
doi: 10.1186/s40203-015-0008-z

21. Ibrahim NA, Shalaby AS, Farag RS, Elbaroty GS, Nofal SM, Hassan EM.
Gynecological efficacy and chemical investigation of Vitex agnus-castus L. fruits
growing in Egypt. Nat Prod Res. (2008) 22:537–46. doi: 10.1080/14786410701592612

22. Puglia LT, Lowry J, Tamagno G. Vitex agnus castus effects on hyperprolactinaemia.
Front Endocrinol. (2023) 14:1269781. doi: 10.3389/fendo.2023.1269781

23. Niroumand M, Fatemeh F, Farzaei MH. Pharmacological and therapeutic
effects of Vitex agnus-castus L.: a review. Pharmacog Rev. (2018) 12:103.
doi: 10.4103/phrev.phrev_22_17

24. The jamovi project. jamovi (Version 2.5) [Computer software]. (2024). Available
online at: https://www.jamovi.org (Accessed May 18, 2026).

25. Mancho P, Edwards QT. Chaste tree for premenstrual syndrome. An evolving
therapy in the United States. Adv Nurse Pract. (2005) 13:43-4, 46.

26. Webster DE, He Y, Chen SN, Pauli GF, Farnsworth NR, Wang ZJ. Opioidergic
mechanisms underlying the actions of Vitex agnus-castus L. Biochem Pharmacol.
(2011) 81:170–7. doi: 10.1016/j.bcp.2010.09.013

27. Mari A, Montoro P, Pizza C, Piacente S. Liquid chromatography tandem mass
spectrometry determination of chemical markers and principal component analysis
of Vitex agnus-castus L. Fruits (Verbenaceae) and derived food supplements. J Pharm
Biomed Anal. (2012) 70:224-30. doi: 10.1016/j.jpba.2012.07.001

28. Liu J, Burdette JE, Xu H, Gu C, van Breemen RB, Bhat KP, et al. Evaluation
of estrogenic activity of plant extracts for the potential treatment of menopausal
symptoms. J Agric Food Chem. (2001) 49:2472–9. doi: 10.1021/jf0014157

29. Hajdú Z, Hohmann J, Forgo P, Martinek T, Dervarics M, Zupkó I, et al.
Diterpenoids and flavonoids from the fruits of Vitex agnus-castus and antioxidant
activity of the fruit extracts and their constituents. Phytother Res. (2007) 21:391–4.
doi: 10.1002/ptr.2021

30. Saglam H, Pabuçcuoglu A, Kivçak B. Antioxidant activity of Vitex agnus-castus L.
Extracts. Phytother Res. (2007) 21:1059-60. doi: 10.1002/ptr.2211

Frontiers in Veterinary Science 09 frontiersin.org

https://doi.org/10.3389/fvets.2026.1862418
https://doi.org/10.1111/j.1748-5827.1997.tb03480.x
https://doi.org/10.1080/01652176.1985.9693978
https://doi.org/10.1111/j.1748-5827.1988.tb01904.x
https://doi.org/10.1016/j.theriogenology.2020.01.081
https://doi.org/10.1111/j.1439-0531.2009.01397.x
https://doi.org/10.1111/rda.13866
https://doi.org/10.5958/0974-4517.2018.00028.9
https://doi.org/10.20546/ijcmas.2018.707.098
https://doi.org/10.1016/0093-691X(87)90301-3
https://doi.org/10.1016/S0378-4320(01)00103-8
https://doi.org/10.1111/j.1471-4159.1981.tb01634.x
https://doi.org/10.1078/0944-7113-00331
https://doi.org/10.1155/2013/432829
https://doi.org/10.1248/cpb.56.1621
https://doi.org/10.1248/cpb.59.392
https://doi.org/10.1016/j.jpba.2014.09.018
https://doi.org/10.1186/s40203-015-0008-z
https://doi.org/10.1080/14786410701592612
https://doi.org/10.3389/fendo.2023.1269781
https://doi.org/10.4103/phrev.phrev_22_17
https://www.jamovi.org
https://doi.org/10.1016/j.bcp.2010.09.013
https://doi.org/10.1016/j.jpba.2012.07.001
https://doi.org/10.1021/jf0014157
https://doi.org/10.1002/ptr.2021
https://doi.org/10.1002/ptr.2211
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org


Zappone et al. 10.3389/fvets.2026.1862418

31. Sarikurkcu C, Arisoy K, Tepe B, Cakir A, Abali G, Mete E. Studies
on the antioxidant activity of essential oil and different solvent extracts of
Vitexagnuscastus L. fruits from Turkey. Food Chem Toxicol. (2009) 47:2479–83.
doi: 10.1016/j.fct.2009.07.005

32. Mesaik MA. Azizuddin, Murad S, Khan KM, Tareen RB, Ahmed A, et al. Isolation
and immunomodulatory properties of a flavonoid, casticin from Vitex agnus-castus.
Phytother Res. (2009) 23:1516–20. doi: 10.1002/ptr.2492

33. Imai M, Kikuchi H, Denda T, Ohyama K, Hirobe C, Toyoda H. Cytotoxic
effects of flavonoids against a human colon cancer derived cell line, COLO
201: a potential natural anti-cancer substance. Cancer Lett. (2009) 276:74–80.
doi: 10.1016/j.canlet.2008.10.036

34. Weisskopf M, Schaffner W, Jundt G, Sulser T, Wyler S, Tullberg-Reinert H, et al.
Vitex agnus-castus extract inhibits cell growth and induces apoptosis in prostate
epithelial cell lines. Planta Med. (2005) 71:910–6. doi: 10.1055/s-2005-871235
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