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ABSTRACT 

Deslorelin implants are increasingly utilized in veterinary reproductive management as a reversible alternative to 

surgical sterilization in dogs. The present study evaluated the biphasic response to deslorelin (Suprelorin®, 4.7 mg; 

Virbac®, France) in Hungarian Wirehaired Vizsla bitches after long-term progestogen-induced estrus suppression 

and assessed its efficacy for estrus induction and hormonal response sterilization. Thirty healthy bitches, aged 2-3 

years and weighing from 19.8 to 23.7 kg, were enrolled in the study, which was divided into three groups, including 

a control group (C1) and two experimental groups (E1 and E2), each comprising 10 bitches. All of these dogs 

received subcutaneous deslorelin implants during anestrus. In E1, bitches previously treated with 

medroxyprogesterone acetate for 18 to 24 months received the implant for estrus induction, which was surgically 

removed on day 7. In E2, the implant was used for prolonged estrus suppression. Cytology and hormone analysis 

samples (progesterone, luteinizing hormone) were collected from the cephalic vein at specific time points; during 

anestrus (day 160), before implantation in controls, proestrus (day 3), estrus (days 1-3), the flare-up phase (72 hours 

post-implantation), and post-removal (day 7, group E1). Diestrus was monitored on days 7, 9, 11, 14, 15, 30, and 60 

for the E2 group under suppression. Cytological assessment was performed using Diff-Quik™ staining, and 

hormone levels were measured via chemiluminescent immunoassay and ELISA. Ultrasonography and physical 

examination were used to monitor reproductive tract status. The present study confirmed a biphasic response to 

deslorelin, characterized by an initial flare-up phase, during which luteinizing hormone (LH) levels and estrous 

behavior were elevated, peaking on days 3 or 4, followed by effective suppression from day 14 through day 60. 

Implant removal in group E1 successfully induced fertile estrus, demonstrating Suprelorin's utility for fertility 

restoration in progestogen-treated bitches. In group E2, the implant provided sustained reproductive suppression for 

up to 12 months without adverse effects. These results highlighted the dual role of deslorelin in inducing or 

suppressing estrus, providing a valuable, evidence-based pharmacological option for managing canine reproduction. 
 

Keywords: Deslorelin, Estrus induction, Hormonal sterilization, Luteinizing hormone, Progesterone, Reproductive 

management 
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INTRODUCTION  

  

Modern veterinary reproductive medicine is advancing toward individualized, evidence-based strategies that emphasize 

reversible and minimally invasive methods for controlling fertility. Deslorelin, a potent gonadotropin-releasing hormone 

(GnRH) agonist administered via Suprelorin
®
 implants, has emerged as a promising pharmacological tool for managing 

reproductive function in female dogs (Hinderer et al., 2021; Schäfer-Somi et al., 2022; Moxon et al., 2024). By 

modulating the hypothalamic-pituitary-gonadal axis, deslorelin induces a controlled anestrus, enabling precise 

reproductive planning without the need for permanent sterilization (Hollinshead and Hanlon, 2019; Brändli et al., 2021; 

Gontier et al., 2022). While the short-term contraceptive effects of deslorelin are well documented, data on its 

application after prolonged use of synthetic progestogens remain limited, especially in underrepresented breeds such as 

the Hungarian Vizsla (Lo et al., 2022; Kowalewski, 2023).  

Traditional progestogen-based contraception carries known risks, including suppression of cyclicity, ovarian 

pathology, and delayed return to estrus (Ferré-Dolcet et al., 2022; Karadağ et al., 2024), which complicates future 

reproductive management. Recent investigations have expanded our understanding of deslorelin’s clinical utility in 

restoring reproductive function following hormonal suppression, demonstrating both its safety and therapeutic potential 

(Gontier et al., 2022; Holumbiiovska, 2023; Baldan et al., 2025). These findings support the integration of deslorelin-

based protocols into routine veterinary reproductive care, particularly in cases that require breed-specific considerations. 

As interest increases in alternatives to surgical sterilization, hormone-based interventions provide a scientifically 
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grounded, humane solution that aligns with contemporary standards of animal welfare and reproductive health 

management (Romagnoli et al., 2019; Amaral et al., 2023; Barnes and Vansandt, 2025). 

The application of long-acting hormonal implants in canine reproductive management enables controlled and 

reversible modulation of fertility, providing a clinically validated, non-surgical alternative to traditional gonadectomy 

(Demattio et al., 2024; Baldan et al., 2025). This strategy enhances safety and preserves reproductive potential, making it 

particularly advantageous for both companion animals and breeding stock (Barnes and Vansandt, 2025). By utilizing 

reversible hormonal treatments, such as Suprelorin, reproductive cycles can be managed with greater flexibility, enabling 

owners to make informed decisions based on the specific needs of their pets (Cowl et al., 2018; Ferré-Dolcet et al., 2022; 

Karadağ et al., 2024). This method of implanting hormonal medication is particularly beneficial for breeding animals 

because it preserves future reproductive potential while reducing the risks associated with permanent sterilization 

(Romagnoli et al., 2019; Spruijt et al., 2023; Schaper et al., 2025). Moreover, accumulating evidence from recent studies 

supports the clinical reliability and safety profile of this non-invasive reproductive control method, reflecting its 

increasing integration into routine veterinary reproductive protocols (Ferré-Dolcet et al., 2022; Amaral et al., 2023; 

Moxon et al., 2024). As advancements in reproductive medicine continue to evolve, non-invasive fertility regulation 

strategies provide a humane and scientifically supported alternative to conventional spaying procedures. 

The application of Suprelorin in female dogs after fertility suppression with progestogens represents a significant 

advancement in modern veterinary reproductive medicine. Suprelorin, which contains deslorelin as its active ingredient, 

is widely recognized for its effectiveness in temporarily regulating animal reproductive functions (Schäfer-Somi et al., 

2018; Oliveira et al., 2021; Wang et al., 2023). This GnRH agonist functions by downregulating the hypothalamic-

pituitary-gonadal axis, resulting in reversible suppression of estrous cycles (Gontier et al., 2022). The application of a 

progestogen-based hormonal implant for fertility control represents a promising approach to managing reproductive 

health, while also reducing the risks linked to prolonged hormonal therapies (da Silva et al., 2021; Kowalewski, 2023; 

Demattio et al., 2024). Recent studies by Furthner et al. (2020), Schäfer-Somi et al. (2022), and Karadağ et al. (2023) 

have highlighted the benefits of this approach, demonstrating its effectiveness in maintaining reproductive control 

without the long-term side effects commonly observed with other hormonal therapies. As veterinary medicine continues 

to evolve, the integration of Suprelorin into reproductive management protocols offers a safer and more controlled 

alternative for long-term fertility regulation in female dogs (Palerme et al., 2021). 

The administration of progestogens in female dogs requires careful consideration due to their potential long-term 

effects on reproductive health. These hormonal treatments can induce significant and prolonged alterations in the estrous 

cycle, potentially disrupting normal hormonal balance and fertility (Ferré-Dolcet et al., 2022; Cermakova et al., 2023; 

Moxon et al., 2024). The studies have demonstrated that exogenous progestogens may suppress natural ovarian function, 

leading to extended anestrus or irregular estrous cycles (Karadağ et al., 2024). Studies by Brändli et al. (2021), Gontier et 

al. (2022), and Moxon et al. (2024) have highlighted these concerns, emphasized the necessity of veterinary supervision 

when utilizing such treatments. Therefore, veterinarians and pet owners should weigh the benefits and risks of 

progestogen therapy, considering alternative approaches whenever possible to maintain optimal reproductive health in 

female dogs (Driancourt and Briggs, 2020; Holumbiiovska et al., 2021; Kowalewski, 2023). 

Suprelorin exerts its effects by acting on the hypothalamus, stimulating the secretion of gonadotropin-releasing 

hormone (GnRH), which in turn triggers the release of luteinizing hormone (LH) and follicle-stimulating hormone (FSH) 

from the pituitary gland (Zhang et al., 2023; Demattio et al., 2024; Baldan et al., 2025). These essential gonadotropic 

hormones are integral to the regulation of ovarian physiology, as they stimulate folliculogenesis and facilitate the re-

establishment of regular estrous cycling in bitches (Lo et al., 2022; Kowalewski, 2023; Moxon et al., 2024). This 

mechanism makes Suprelorin particularly valuable in cases where progestogens have induced reproductive suppression, 

as it facilitates a controlled and gradual return to fertility (Lindh et al., 2023). The studies conducted by Ferré-Dolcet et 

al. (2022) and Schaper et al. (2025) have demonstrated the efficacy of this approach, highlighting its ability to regulate 

reproductive function without the need for invasive procedures. As veterinary reproductive medicine continues to evolve, 

Suprelorin presents a scientifically supported and reversible solution for fertility management, offering both veterinarians 

and pet owners a safer and more flexible alternative to permanent sterilization (Moxon et al., 2023a; Zhelavskyi et al., 

2024). 

It has been demonstrated that the implantation of Suprelorin induces a significant increase in follicular growth in 

female dogs, confirming its effectiveness in restoring reproductive function following hormonal suppression (Glocova et 

al., 2020; Gontier et al., 2022; Conley et al., 2023). By stimulating the hypothalamic-pituitary-gonadal axis, Suprelorin 

promotes the release of key reproductive hormones, facilitating the reactivation of ovarian activity and the progression of 

normal follicular development (Limmanont et al., 2024). This process is essential for re-establishing regular estrous 

cycles, making Suprelorin a valuable tool in veterinary reproductive management. Studies by Gontier et al. (2022), 

Amaral et al. (2023), and Romagnoli et al. (2024) have provided strong evidence supporting its efficacy, demonstrating 
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its ability to enhance fertility recovery in previously hormonally suppressed females. As non-invasive reproductive 

control methods continue to gain traction in veterinary medicine, Suprelorin offers a promising alternative to 

conventional fertility management strategies, ensuring safe and reversible reproductive regulation in female dogs 

(Stempel and Goericke-Pesch, 2020).  

This study expands current knowledge by evaluating the long-term endocrine and clinical effects of deslorelin in 

bitches previously subjected to prolonged progestogen-induced suppression, with a focus on the reactivation of 

folliculogenesis and the hypothalamic-pituitary-gonadal axis. Unlike prior studies that emphasized short-term outcomes 

in reproductively intact dogs, this study focused on post-suppression recovery and highlighted breed-specific responses, 

using the Hungarian Vizsla as a model. The findings support evidence-based, reversible fertility management protocols 

tailored to individual reproductive histories and breed characteristics, thereby improving clinical practice and promoting 

animal welfare (Romagnoli et al., 2019; Amaral et al., 2023). The restoration of normal ovarian function after 

progestogen treatment remains unpredictable, creating challenges in reproductive planning. The present study addressed 

a critical gap by evaluating if Suprelorin can support the recovery of estrous cycling in bitches previously treated with 

progestogens, thereby providing a more predictable and controlled alternative for managing fertility. 

The present study aimed to evaluate the efficacy of deslorelin (Suprelorin, 4.7 mg implant; Virbac
®
, France) for 

inducing estrus in Hungarian Vizsla dogs after prolonged fertility suppression with progestogens, as well as to assess its 

impact on long-term hormonal sterilization. This study uniquely examined the long-term effects of Suprelorin
®
 following 

progestogen use in Hungarian Vizslas, addressing a lack of breed-specific data on hormonal fertility control.  

 
MATERIALS AND METHODS 

 

Ethical approval 

The clinical investigations were conducted in accordance with the Law of Ukraine "On Protection of Animals from 

Cruel Treatment" (February 21, 2006, No. 3447-IV) and adhered to the European Commission's guidelines on the 

treatment of vertebrates, ensuring protection from thirst, hunger, malnutrition, discomfort, fear, pain, and suffering. All 

studies adhered to bioethics standards, with written owner consent, local animal protection guidelines, and national 

legislation. All procedures and manipulations were performed in compliance with aseptic and antiseptic protocols. 

Written consent for the study was obtained from the owners before conducting any procedures. All animal research 

procedures were ethically conducted in full compliance with international welfare guidelines and institutional animal 

care protocols. 

 

Study design and animal selection 

The study was conducted on Hungarian Wirehaired Vizslas (also known as Hungarian Vizslas). An experimental 

protocol was implemented to assess the effect on reproductive function. A total of 30 healthy bitches, aged 2-3 years and 

weighing from 19.8 to 23.7 kg. The control group (C1) and two experimental groups, E1 and E2, which received a 

subcutaneous deslorelin implant (Suprelorin, 4.7 mg implant, Virbac
®
, France), were formed, each group consisting of 

10 dogs. Standard clinical parameters, including rectal temperature, heart rate, and respiratory rate, were routinely 

assessed throughout the study period. Group allocation was based on findings from cytological evaluations and results 

from hormonal profiles. 

Group formation was considered based on the animals’ reproductive history, alongside initial concentrations of key 

hormones such as progesterone and luteinizing hormone. Reproductive status was evaluated using vaginal cytology and 

laboratory hormone assays for serum progesterone (P4) and LH. The study was conducted from 2022 to 2025 at a 

specialized breeding facility and in the veterinary clinic (Doctor VET, Kamyanets-Podilsky, Ukraine).  

During 2022-2023, hormonal suppression of estrus in the first experimental group (E1) was achieved using 

medroxyprogesterone acetate (50 mg/mL, Depo-Promone, Zoetis, USA) at a dose of 1.0 mL, administered 

subcutaneously in the neck region during anestrus (Romagnoli et al., 2024). Estrus was suppressed for 18-24 months 

(duration of progestogen action). For estrus induction, the deslorelin implant (Suprelorin, 4.7 mg implant, Virbac
®

, 

France) was administered subcutaneously (Romagnoli et al., 2024). The implant was surgically removed on day 7 after 

the onset of estrus. In the second experimental group (E2), deslorelin was used for long-term (up to 12 months) 

suppression of estrus and inhibition of reproductive function.  

 

Samples collection 

Samples for cytological analysis and hormone testing (progesterone and luteinizing hormone) were obtained from 

the cephalic vein (4.0 ml) at 09:00 AM to evaluate the estrous cycle phase during anestrus, before deslorelin implant 
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placement in the control group (day 160), proestrus (day three), estrus (days 1-3), at the flare-up effect time point (72 

hours post-implantation), after implant removal (estrus induction was noted on day 7 post-implantation in E1, confirming 

the flare-up effect of the deslorelin implant), and during diestrus (days 7, 9, 11, 14, 15, 30, and 60) under suppressed 

sexual activity in E2. 

 
Cytological examination 

The vaginal samples in dogs were collected by inserting sterile cotton swabs or cytological brushes into the vagina 

to a depth of 3-5 cm, using rotational movements to collect cellular material. The samples were collected using sterile 

cytology brushes (Nu-Life Medical and Surgical Supplies Inc., Canada) and transferred onto glass slides, followed by air 

fixation. The slides were dried for 3 minutes at room temperature (18 °C). Staining was performed using the Diff-Quik™ 

method (SIEMENS RAL DIFF-QUICK Stain, Germany). The Diff-Quik™ staining method was used, which is a 

modified Romanowsky technique. It involved fixation in methanol, followed by sequential staining with an eosinophilic 

dye for cytoplasmic elements and a basophilic dye for nuclear material, enabling clear evaluation of cellular morphology 

(Oliveira et al., 2021; Zhelavskyi, 2024).  

The procedure included sequential immersion of the dried smears in a fixing solution (70% methyl alcohol, BASF 

SE, Germany) for 10 to 15 seconds, staining solution 1 (eosin) for 5 to 10 seconds, and staining solution 2 (methylene 

blue) for 5-10 seconds, followed by rinsing with distilled water, drying (Oliveira et al., 2021; Zhelavskyi, 2024), and 

microscopy (Axioscope 5, Zeiss, Germany) at ×1000 magnification with immersion oil.  

 
Blood collection and analyses 

The concentrations of progesterone (P4 nmol/L) were evaluated using the Catalyst Dx Chemistry Analyzer (IDEXX 

Laboratories, Inc., USA), a precise and reliable platform for hormone assays, to monitor reproductive status and 

hormonal dynamics following sample collection, calibration, and chemiluminescent immunoassay-based quantification 

(Conley et al., 2023; Tiberiu et al., 2024). The determinations of LH pmol/L in dogs were conducted using an enzyme-

linked immunosorbent assay (ELISA). For this purpose, plates coated with antibodies that bound LH, enzyme-

conjugated antibodies, and a substrate that changes color in the presence of the enzyme were used. Optical densities were 

measured using spectrophotometers (Thermo Fisher Scientific, USA; Bio-Rad, USA). The assay employed specific 

antibodies targeting LH, sourced from commercial suppliers (Abcam, UK; Sigma-Aldrich, USA). Secondary antibodies 

conjugated with detection enzymes were sourced from leading manufacturers (Thermo Fisher Scientific, USA; RandD 

Systems, USA). For signal development, ELISA substrates were acquired from established diagnostic and biotechnology 

companies (Thermo Fisher Scientific, USA; Bio-Rad, USA). 

 
Suprelorin implant administration  

Before administration, clinical examinations were conducted, and vaginal and blood samples were collected for 

hormonal analysis (progesterone, LH). Suprelorin implants (Virbac, France), each containing 4.7 mg of deslorelin, were 

administered subcutaneously (at a depth of 0.5 cm) using specialized implanters (Figure 1). The injection sites were 

located in the abdominal area, paramedian (1.5 cm) to the midline, and cranial (2.0 cm) to the level of the umbilicus. 

Before implant insertion, the injection sites were shaved and disinfected with 70% ethyl alcohol (Decon Laboratories, 

Inc., USA) using sterile cotton swabs. After the implants were administered, their locations were confirmed by palpation. 

The implants were removed on day three of the flare-up effect (on day seven following subcutaneous administration in 

E2). Following general and local clinical examinations, regional anesthesia was administered using 2% lidocaine 

hydrochloride (Lidocaine, Mylan Pharmaceuticals, Italy). Local anesthesia with lidocaine was administered during the 

implant retrieval procedure. The implant sites were disinfected with sterile cotton swabs soaked in 70% ethyl alcohol 

(Emsure
®
, Sigma-Aldrich, Germany). Skin and subcutaneous tissue incisions (0.7 cm in length) were made using 

scalpels (B. Braun blade 22, B. Braun Medical Inc., USA). The implants were then carefully extracted using surgical 

(Figure 2) tweezers (Adson-Brown, 12 cm, J-16-130, B. Braun Medical Inc., USA). The wound surfaces were treated 

with swabs soaked in 70% ethyl alcohol (Emsure
®
, Sigma-Aldrich, Germany), and spray adhesive (Sigvaris Fix Special 

Glue 00000011100, Switzerland) was applied. A 10-day postoperative monitoring protocol was implemented after 

implant removal to evaluate potential adverse effects. No complications such as bleeding, hematomas, swelling, 

inflammation, or other adverse effects were observed. No clinically significant complications were documented at 

administration sites, with particular attention given to monitoring for hematoma formation, local inflammatory 

responses, or other pathological manifestations (Romagnoli et al., 2024). 
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Statistical analysis 

The statistical evaluation was conducted using Statistica
®
 12.6 software (StatSoft Inc., USA), with a significance 

threshold established at p < 0.05. Data distribution was assessed for normality, and subsequent analyses were carried out 

using parametric methods, including Student’s t-test. 

 
RESULTS  

 

Cytological characteristics at different stages of the canine estrous cycle in Hungarian Vizsla 

During anestrus, the vaginal cytology demonstrated a predominance of parabasal cells (92.14 ± 0.12%) and 

occasional small intermediate cells (7.12 ± 0.11%). Neutrophils were observed only in trace amounts (1.02 ± 0.03%; 

Figure 3). Biochemical evaluation of blood plasma confirmed basal progesterone levels (1.59 nmol/L; Table 1). 

Clinically, the animals exhibited no signs of sexual receptivity and displayed no interest in males. As the cycle 

progressed, a gradual increase in clear, odorless vulvar discharge was noted.  

By day three, the cytological profile indicated an increase in superficial cells (72.12 ± 0.73%), along with the 

presence of erythrocytes (12%) and large intermediate cells (10.07 ± 0.05%). By the sixth day, against a backdrop of 

rising progesterone levels (Table 1), the typical cytological features of estrus were evident: a dominance of superficial 

cells (92.12 ± 0.57%), a minor presence of large intermediate cells (5.12 ± 0.04%), and a small number of erythrocytes 

(2.12 ± 0.04%). 

 

Table 1. Plasma luteinizing hormone concentrations (ng/ml) during the estrous cycle in 2-3-year-old Hungarian Vizsla 

bitches (n = 10) 

Stages  Concentrations LH (ng/ml) 

Anestrus  0.34 ± 0.09 

Proestrus 3.35 ± 0.07* 

Estrus  18.56 ± 0.82* 

Diestrus 1.17 ± 0.05* 

Mean ± Standard deviation; LH: Luteinizing hormone; Significance*, p < 0.05 relative to the anestrus stage 

 
Hormonal dynamics during the natural estrous cycle in Hungarian Vizsla 

Luteinizing hormone and progesterone concentrations exhibited marked fluctuations throughout the reproductive 

cycle. During anestrus, LH levels remained low (0.34 ± 0.09 ng/mL), indicative of functional quiescence within the 

reproductive axis. In proestrus, LH began to rise (3.35 ± 0.07 ng/mL; p < 0.05), stimulating follicular maturation and 

estrogen secretion.  

A sharp LH surge was documented during estrus (18.56 ± 0.82 ng/mL; p < 0.05), acting as the physiological trigger 

for ovulation, which typically followed within 48 hours. The onset of diestrus coincided with a significant decline in LH 

(1.17 ± 0.05 ng/mL; p < 0.05) and the formation of the corpus luteum. Progesterone levels rose sequentially from 

baseline values in anestrus 1.42 ± 0.16 nmol/L to 6.07 ± 0.47 nmol/L in proestrus (p < 0.05; Table 2), peaking during 

estrus at 24.27 ± 1.67 nmol/L (p < 0.05), and reaching their maximum during diestrus at 42.02 ± 0.62 nmol/L (p < 0.05), 

creating optimal conditions for potential implantation or the manifestation of pseudopregnancy. 

 

Hormonal response to Suprelorin 4.7 mg implantation 

Before the implantation of Suprelorin 4.7 mg, dogs exhibited baseline hormone levels characteristic of anestrus: LH 

(0.34 ± 0.09 ng/mL) and progesterone (1.42 ± 0.16 nmol/L). Within 72 hours post-implantation, a pharmacologically 

induced "flare effect" was observed, characterized by a rapid LH increase peaking at 48 hours (23.31 ± 0.32 ng/mL), 

accompanied by a gradual rise in progesterone to 9.60 ± 0.31 nmol/L (Figures 4 and 5). This profile mimicked a natural 

pre-ovulatory LH surge, although it was exogenously triggered (Group E1). 

A similar initial response was observed in Group E2, with LH peaking at 48 hours (22.12 ± 0.21 ng/mL) and 

progesterone levels reaching 16.71 ± 0.27 nmol/L by day five. However, by days 14-15, suppression of the 

hypothalamic-pituitary-gonadal axis became evident. By days 30 and 60 post-implantation, LH concentrations in both 

groups (E1 and E2) remained persistently low (0.14 ± 0.04 ng/mL), while serum progesterone levels declined to baseline 

values (1.07 ± 0.08 nmol/L) with no further fluctuations. Clinically, there were no signs of estrus, behavioral changes, or 

vulvar discharge. Cytological evaluation of vaginal smears consistently indicated anestrus, as evidenced by the 

dominance of parabasal cells and the absence of erythrocytes and superficial epithelial cells. 
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Table 2. Plasma progesterone concentrations (nmol/L) during the estrous cycle in 2-3-year-old Hungarian Vizsla bitches 

(n = 10)  

Stages  Concentrations P4 (nmol/L) 

Anestrus  1.42 ± 0.16 

Proestrus  6.07 ± 0.47* 

Estrus  24.27 ± 1.67* 

Diestrus  42.02 ± 0.62* 

Mean ± Standard deviation; P₄: Progesterone; Significance*, p < 0.05 relative to the anestrus stage 

 

 
Figure 1. Administration of a 4.7 mg deslorelin (Suprelorin®) implant in 3-year-old Hungarian Vizsla bitches  
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Figure 2. Surgical removal of the Suprelorin® (4.7 mg deslorelin) implant in 3-year-old Hungarian Vizsla bitches. a: Localization of the 

implant, b: Extraction from the incision site, c: Macroscopic appearance of the removed implant. 

 

 

 

 

Figure 3. Cytology of a vaginal sample during the anestrus stage (day 160) in 3-year-old Hungarian Vizsla bitches before Suprelorin 

implantation. The slides show parabasal cells (a), small intermediate cells (b), and erythrocytes (с), Magnification 100×, Diff-Quik™ staining. 

 

 

 

a 

b 

c 

a 

b 

c 



Zhelavskyi et al., 2025 

 

414 

Figure 4. Bag plot illustrating changes in luteinizing hormone (LH) concentrations in the blood serum during the flare-up phase (72 

hours post-implantation) compared to baseline LH levels during anestrus (pre-implantation). The dark blue region represents the central 

50% of the data (bag), while the light blue area encompasses 95% of the observations, excluding outliers. Blue crosses indicate outliers, and the dark 

blue square marks the median. The graph demonstrates a pronounced increase in LH levels following implantation, consistent with the flare-up effect. 
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Figure 5. Bag plot of serum progesterone (P4) concentrations in the "flare-up" phase (72 hours after hormonal implantation) 

compared to pre-implantation levels during anestrus. The inner contour (bag) represents 50% of the central data, while the outer contour (fence) 

captures 95% of the observations, excluding outliers. The median value is indicated by the square marker. 
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DISCUSSION 

 

Suprelorin, which contains the active ingredient deslorelin, is a GnRH agonist commonly used to induce temporary 

infertility in sexually mature male dogs (Driancourt and Briggs, 2020). The application of Suprelorin in veterinary 

practice has become a crucial tool for regulating reproductive function, especially in cases where traditional castration is 

not desirable, as it effectively downregulates the hypothalamic-pituitary-gonadal axis (Brändli et al., 2021; Gontier et al., 

2022; Spruijt et al., 2023).  

Clinical studies confirmed that Suprelorin (deslorelin acetate) demonstrates potent gonadotropin-inhibiting effects, 

achieving over 90% suppression of LH and FSH secretion within 4 to 6 weeks after implantation (Stempel et al., 2022). 

This downregulation of the hypothalamic-pituitary-gonadal axis results in a transient but significant reduction in serum 

testosterone levels (typically to < 0.5 ng/mL; Spruijt et al., 2023) and complete cessation of spermatogenesis lasting 6 to 

12 months, depending on the formulation (Romagnoli et al., 2024). This feature makes it a valuable tool for veterinarians 

and pet owners seeking reversible fertility control while avoiding the permanent physiological and behavioral changes 

associated with surgical intervention, castration. As research continues to expand on the efficacy and long-term effects of 

deslorelin-based treatments, Suprelorin remains an essential option for managing reproductive health in male dogs. 

Suprelorin (deslorelin 4.7 mg implant) is an implant based on deslorelin, a synthetic analog of GnRH. Initially, it 

stimulates the secretion of LH and FSH through the activation of GnRH receptors in the pituitary gland (a phase known 

as the flare effect), which may temporarily increase sex hormone levels, testosterone in males (Glocova et al., 2020), or 

estradiol in females. However, prolonged use leads to receptor desensitization (Falceto et al., 2024), resulting in reduced 

LH and FSH secretion and, consequently, suppression of sexual activity (Bonacina et al., 2020; Romagnoli et al., 2022; 

Demattio et al., 2024; Greiner et al., 2025). The pharmacokinetics of deslorelin are characterized by the slow release of 

the active substance from the implant, ensuring its prolonged effect, which lasts up to 6 to 12 months (Cowl et al., 2018). 

The metabolism of the drug primarily occurs in the liver, while excretion takes place through the kidneys (Joonè and 

Cavalieri, 2023). 

In Hungarian Vizslas, the biphasic endocrine response induced by deslorelin, featuring a 3-4-day flare phase 

characterized by simultaneous surges in LH and progesterone, followed by prolonged hormonal suppression, was 

consistent with the pharmacokinetic profile of GnRH agonists described by Schäfer-Somi et al. (2018). The observed 

delay in the onset of the flare phase, however, may reflect breed-specific pharmacokinetic or pharmacodynamic 

variability, as proposed by Spruijt et al. (2023). The emergence of behavioral estrus in 83% of individuals during this 

early stimulatory window supported the transient fertility concerns raised by Schaper et al. (2025), while the rapid 

luteinization, evidenced by the temporal synchrony of LH and progesterone elevation, reinforced endocrine patterns 

previously demonstrated in multi-breed cohorts (Hinderer et al., 2021; Holumbiiovska et al., 2025). 

These findings have expanded Hollinshead and Hanlon (2019) and Romagnoli et al. (2022) contraceptive efficacy 

data to hunting breeds while underscoring the necessity for breed-specific protocols as cautioned in the World Small 

Animal Veterinary Association (WSAVA) reproduction control guidelines (Romagnoli et al., 2024).  

Suprelorin is also used for controlling reproductive function in cats (to suppress sexual activity and prevent 

unwanted pregnancies (Baldan et al., 2025), ferrets (for managing hyperadrenocorticism associated with excessive sex 

hormone secretion; Romagnoli et al., 2024), as well as in ornamental birds (Borsdorf and Petritz, 2025) and rodents (for 

regulating reproductive behavior and preventing hormone-dependent diseases; Glocova et al., 2020; Viudes-de-Castro et 

al., 2024). Additionally, Suprelorin has been applied in chameleons (Cermakova et al., 2023) and grey mouse lemur 

(Noiret et al., 2024). Deslorelin exerts its clinical efficacy through the downregulation of LH and FSH secretion, thereby 

providing a reliable pharmacological strategy for regulating reproductive activity and managing associated behavioral 

and physiological disorders (Cowl et al., 2018; Socha et al., 2021; Lo et al., 2022). 

The use of GnRH agonist implants enables a reversible and temporary suppression of both endocrine and germ cell 

function in the testes of male dogs (Stempel and Goericke-Pesch, 2020; Greiner et al., 2025). Although not always 

approved for all uses, off-label applications in male dogs include managing hormone-related anxiety behaviors, benign 

prostatic hyperplasia, small hepatoid gland adenomas, and alopecia X (Zhelavskyi et al., 2025). Deslorelin implants have 

also demonstrated success in suppressing estrus in juvenile animals and treating hyperadrenocorticism in ferrets 

(Romagnoli et al., 2024). Hormonal castration can be similarly accomplished in both male and female cats (Romagnoli et 

al., 2019; Furthner et al., 2020). However, the onset and duration of effects can vary significantly among individuals, 

posing challenges for breeders (Sasidharan et al., 2021; Moxon et al., 2023b). In male rabbits and guinea pigs, the 

treatment has not demonstrated sufficient contraceptive efficacy (Glocova et al., 2020). Nonetheless, it effectively 

suppressed the estrous cycle in females of these species and reduced reproductive activity in both male and female rats 

(Viudes-de-Castro, 2024). In avian and reptilian species, the physiological response to deslorelin implants is notably 

species-specific, exhibiting substantial variability in efficacy, onset of action, and duration of hormonal suppression. In 
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birds, complete inhibition of oviposition has been successfully achieved in species such as chickens, Japanese quails, and 

psittacines. Significant reproductive differences arise in avian species, with female pigeons exhibiting only partial (40-

60%) suppression of oviposition compared to the complete cessation observed in other bird species (Borsdorf and 

Petritz, 2025). The implants have also been reported to assist in managing undesirable reproductive behaviors such as 

feather-picking and aggression. In some male birds, including Danio rerio and Japanese quails, deslorelin effectively 

reduces testosterone levels (Troisi et al., 2020; Stempel et al., 2022; Spruijt et al., 2023). 

The administration of progestagens for estrus suppression in bitches raises significant clinical concerns, such as 

metabolic disturbances (increased body weight and fat deposition; Romagnoli et al., 2024), reproductive pathologies 

(endometrial hyperplasia progressing to pyometra in 15-30% of cases; Hagman, 2024), and immunocompromised states 

(reduced lymphocyte function; Zhelavskyi et al., 2020). These effects arise from the prolonged suppression of the 

hypothalamic-pituitary-gonadal axis (Spruijt et al., 2023), with the risk of mammary neoplasia increasing 2-to 4-fold 

after extended use (Moon et al., 2022). Notably, 20-30% of treated bitches develop behavioral changes (lethargy or 

aggression) due to neuroendocrine effects (Gontier et al., 2022; Tiberiu et al., 2024), while alterations in hepatic enzymes 

(ALT/AST elevation) and insulin resistance (Romagnoli et al., 2024) further complicate long-term use. Contemporary 

studies demonstrated the superior safety of GnRH agonists, achieving over 90% efficacy without metabolic side effects 

(Brändli et al., 2021), which supported their preferential use in breeding populations (Romagnoli et al., 2024; WSAVA 

Guidelines, 2024).  

The observed LH dynamics indicate a statistically significant increase in hormone levels during the flare-up phase 

compared to the baseline during anestrus (Lo et al., 2022; Kowalewski, 2023). This trend is consistent with findings 

from other studies, which described an early endocrine response to hormonal stimulation. Such a response is 

characteristic of the physiological reaction to gonadotropin-releasing hormone (GnRH) or its analogs, which are 

commonly employed to induce ovulation or synchronize estrus in reproductive protocols (Zhang et al., 2023). 

The reduction in LH levels during the suppression phase indicated that the majority of values were concentrated 

below the initial anestrus level, which demonstrated the efficacy of the hormonal preparation in suppressing pituitary LH 

secretion over the extended period post-implantation. Such a profile is indicative of negative feedback regulation 

typically mediated by progestagens, which inhibit GnRH-induced LH release (Karadağ al., 2023). This mechanism is 

aligned with the known physiological effects of long-acting contraceptive implants or suppressive hormone therapies 

used in reproductive management (Moxon et al., 2023a; Zhang et al., 2023). 

Despite the promising findings, the current study presented several limitations that should be acknowledged. Firstly, 

the sample size (n = 30) was relatively small, which may affect the statistical power and generalizability of the results. 

Additionally, no blinding procedures were implemented, introducing the risk of observer bias, particularly during 

behavioral and cytological assessments. The prior long-term use of progestogens in E1 group bitches might also serve as 

a confounding factor influencing the endocrine response to deslorelin, as individual variations in hormonal sensitivity 

were not controlled. Furthermore, although the bitches belonged to the same breed and had similar age and weight, other 

intrinsic factors, such as genetic variability and prior reproductive history, could have influenced the outcomes. Future 

studies with larger, randomized, and blinded cohorts are needed to confirm these results and further evaluate the long-

term safety and efficacy of deslorelin in various clinical contexts. 

The increase in serum P4 concentrations during the flare-up phase was noticeable, with a median value noticeably 

higher than the pre-implantation levels. This elevation reflected the rapid endocrine response triggered by the implanted 

hormone, likely mediated through stimulation of luteal tissue activity or mimicking of luteotropic signals. The pattern 

aligned with previous findings indicating that progestin-based implants can induce an acute increase in circulating 

progesterone concentrations shortly after administration (Schäfer-Somi et al., 2018; Pereira et al., 2024). Such an early 

flare-up effect is commonly associated with enhanced hypothalamic-pituitary-ovarian axis stimulation during the initial 

phase of hormonal synchronization protocols (Stempel et al., 2022; Moxon et al., 2023b).  

The increase in P4 levels during the early post-implantation period may reflect a temporary stimulatory effect of the 

implant, possibly linked to an initial hormonal surge before the onset of suppression. Similar temporary endocrine 

responses have been reported in prior studies examining the early-phase effects of GnRH agonist implants (Gontier et al., 

2022; Karadağ et al., 2023). 

The obtained results suggested that the prolonged effect of the implant led to a decrease or stabilization of P4 levels 

in the late post-implantation period. This may indicate the effective suppression of endogenous progesterone production 

as a result of the hormonal implant's action. A similar trend has been reported by Lo et al. (2022), Romagnoli et al. 

(2024), and Holumbiiovska et al. (2025), confirming the suppressive impact of prolonged progestogen exposure on 

ovarian steroidogenesis. This pattern aligned with results reported in previous research, which highlighted the prompt 

activation of the endocrine system following hormonal stimulation. Such early hormonal responses suggest a rapid 
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physiological adaptation to exogenous endocrine cues (Stempel et al., 2022; Romagnoli et al., 2024; Viudes-de-Castro et 

al., 2024). 

Immunocastration offers a humane and effective alternative to traditional sterilization methods, reducing pain, 

stress, and recovery time while controlling population growth, improving meat quality, and addressing hormone-related 

disorders; yet, its long-term effects and ethical considerations remain topics of discussion (Wang et al, 2023). 

Traditionally, animal sterilization has been performed using surgical and mechanical castration, but these approaches are 

associated with high levels of pain, stress, extended recovery periods, and postoperative infections (Joonè and Cavalieri, 

2023). Immunocastration is a new, safe, and painless castration technique used to prevent undesirable sexual behavior, 

reduce aggressive behavior, prevent unwanted pregnancies, control wild and stray animal populations, enhance growth 

performance, improve meat quality, and treat various hormone-dependent disorders (Karadağ et al., 2023; Moxon et al., 

2024). The mechanism of immunocastration involves the immunological blockade of the hypothalamic-pituitary-gonadal 

(HPG) axis, which suppresses gonadotropin secretion, causes atrophy of gonadal tissue, and inhibits gametogenesis, 

leading to infertility in both female and male mammals (Picone et al., 2025). By the mid-1990s, various 

immunocastration vaccines had been tested on different animal models to achieve successful castration effects (Ahmed 

et al., 2022). Recently, genetic immunocastration, particularly DNA vaccines, has garnered increasing attention due to its 

safety, animal friendliness, and ease of use (Ahmed et al., 2022). 

Suprelorin offers a natural approach to regulating reproductive functions by directly affecting the HPG axis. It 

imitates the body's natural hormonal control mechanisms to enable reversible fertility suppression, minimizing the 

physiological stress and risks typically associated with surgical sterilization (Bonacina et al., 2020; Demattio et al., 2024; 

Pereira et al., 2024; Greiner et al., 2025). Moreover, its extended effects provide a practical and less invasive option for 

managing reproduction in both domestic and wild animals, which includes applications in population control, behavioral 

modification, and addressing hormone-dependent disorders (Driancourt and Briggs, 2020; Conley et al., 2023; Falceto et 

al., 2024).  

 
CONCLUSION 

 

The present study confirmed a biphasic response to deslorelin in Hungarian Vizslas, comprising an initial hormonal 

stimulation phase that peaked on days 3 to 4, followed by effective suppression of reproductive function. While the 

animals exhibited estrous behavior during the flare-up phase, a complete hormonal suppression, characterized by a 

notable decline in LH levels, was observed from day 14 onward. Notably, the peak LH levels did not compromise overall 

contraceptive effectiveness. Suprelorin has demonstrated potential as a therapeutic option for re-establishing fertility in 

bitches that have undergone prior progestagen-based reproductive suppression. Suprelorin's ability to stimulate normal 

gonadotropin secretion makes it a valuable asset in veterinary reproductive management. Based on the study results, 

Suprelorin may represent a future method for addressing reproductive disorders in bitches that have undergone 

prolonged progestagen therapy. Future research efforts can focus on clarify the long-term metabolic consequences of 

contraceptive interventions, especially in breeds with high physical activity levels, while refining dosage regimens to 

reduce flare-phase effects without compromising the overall efficacy of hypothalamic-pituitary-gonadal axis 

suppression.  

 
DECLARATIONS 

 

Availability of data and materials 

The data supporting the findings of the present study are available upon reasonable request from the corresponding 

author. 

 

Funding 

This study was conducted as a self-funded initiative without external financial support from governmental agencies, 

commercial entities, or nonprofit organizations.  

 

Acknowledgments  
The authors expressed their gratitude to all colleagues who provided technical support and valuable discussions 

throughout the research process. Special recognition is given to the participating veterinary clinics for their cooperation 

in sample collection and clinical assessments.  

 

Authors’ contributions 

Mykola Zhelavskyi carried out the study conception and design. Mykola Zhelavskyi and Serhii Kernychnyi 

performed data acquisition. Mykola Zhelavskyi, Valerii Tsvilikhovskyi, Volodymyr Mizyk, Tamara Betlinska, and 



Zhelavskyi et al., 2025 

 

418 

Maksym Luchka conducted laboratory investigations. Mykola Zhelavskyi played the lead role in composing the 

manuscript and conducting its critical review. All authors reviewed and approved the final version of the submitted 

article for publication in this journal. 

 

Competing interests 
The authors certify that there are no actual or perceived financial, academic, or personal conflicts of interest that 

could have influenced the design, execution, or reporting of this research. The study was conducted with complete 

scientific independence, and no external influences affected the design, execution, or reporting of the findings. 

 

Ethical considerations  

The research protocol was developed in strict adherence to international standards for ethical scientific conduct, 

including principles of data integrity, originality, and proper attribution of sources. 

  
REFERENCES 

 
Ahmed S, Jiang X, Liu G, Sadiq A, Farooq U, Wassie T, Saleem AH, and Zubair M (2022). New trends in immunocastration and its potential to 

improve animal welfare: A mini review. Tropical Animal Health and Production, 54(6): 369. DOI: https://www.doi.org/10.1007/s11250-022-

03348-8 

Amaral J, Briantais P, Fontaine C, and Rigaut D (2023). Efficacy and Safety of 4.7 mg implant deslorelin acetate implants as a neutering option in 
male cats: A large-scale multicentre randomised controlled study. Animals, 13(3): 379. DOI: https://www.doi.org/10.3390/ani13030379 

Baldan A, Pereira M, Pedrotti V, Ferro S, Gelli D, Milani C, Fontaine C, De Benedictis GM, Stelletta C, and Romagnoli S (2025). Duration of efficacy 

and effect of implant location in adult queens treated with a 9.4 mg deslorelin subcutaneous implant. Theriogenology, 231: 190-196. DOI: 

https://www.doi.org/10.1016/j.theriogenology.2024.10.021 

Barnes J and Vansandt L (2025). Estrous cycle manipulation in cats. Clinical Theriogenology, 17: 67-81. DOI: 
https://www.doi.org/10.58292/CT.v17.11649 

Bonacina E, Negri G, Mattiello S, Gabai G, and Groppetti D (2020). Deslorelin subcutaneous implants in Oryx dammah males for reproductive control. 

Theriogenology, 149: 72-78. DOI: https://www.doi.org/10.1016/j.theriogenology.2020.03.018 

Borsdorf MC and Petritz OA (2025). Medical management of reproduction in birds. Veterinary Clinics of North America: Exotic Animal Practice, 
28(1): 107-125. DOI: https://www.doi.org/10.1016/j.cvex.2024.07.006 

Brändli SP, Palm J, Kowalewski MP, and Reichler IM (2021). Long-term effect of repeated deslorelin acetate treatment in bitches for reproduction 

control. Theriogenology, 173: 73-82. DOI: https://www.doi.org/10.1016/j.theriogenology.2021.07.015 

Cermakova E, Knotkova Z, Boruvka D, Skoric M, and Knotek Z (2023). Effect of GnRH agonist (deslorelin) on reproductive activity in captive female 

veiled chameleons (Chamaeleo calyptratus). Veterinarni Medicina, 68(7): 287-292. DOI: https://www.doi.org/10.17221/31/2023-VETMED 

Conley AJ, Gonzales KL, Erb HN, and Christensen BW (2023). Progesterone analysis in canine breeding management. The Veterinary Clinics of 
North America: Small Animal Practice, 53(5): 931-949. DOI: https://www.doi.org/10.1016/j.cvsm.2023.05.007 

Cowl VB, Walker SL, and Rambaud YF (2018). Assessing the efficacy of deslorelin acetate implants (Suprelorin) in alternative placement sites. 

Journal of Zoo and Wildlife Medicine, 49(1): 1-8. DOI: https://www.doi.org/10.1638/2017-0153R.1 

da Silva MC, Guedes PEB, Silva FL, and Snoeck PPDN (2021). Use of pyridoxine hydrochloride in the interruption of lactation in female dogs with 

pseudopregnancy. Animal Reproduction, 18(1): e20200062. DOI: https://www.doi.org/10.1590/1984-3143-AR2020-0062 

Demattio L, Fietz D, Schuler G, and Wehrend A (2024). Use of a slow-release GnRH implant in an adult billy goat. Tierarztliche Praxis Ausgabe G 
Grosstiere/Nutztiere, 52(4): 235-238. DOI: https://www.doi.org/10.1055/a-2289-5640 

Driancourt MA and Briggs JR (2020). Gonadotropin-releasing hormone (GnRH) agonist implants for male dog fertility suppression: A review of mode 

of action, efficacy, safety, and uses. Frontiers in Veterinary Science, 7: 483. DOI: https://www.doi.org/10.3389/fvets.2020.00483 

Falceto MV, Caccamo R, Garrido AM, Pisu MC, Tejedor MT, Trerotoli P, Nicoli S, Zagarella P, Lippi I, García-Pedraza E et al. (2024). An 

international survey on canine urinary incontinence: case frequency, diagnosis, treatment and follow-up. Frontiers in Veterinary Science, 11: 

1360288. DOI: https://www.doi.org/10.3389/fvets.2024.1360288 

Ferré-Dolcet L, Ferro S, Contiero B, Andretta F, Cattai A, Fontaine C, and Romagnoli S (2022). Resumption of ovarian activity following removal of a 

4.7 mg implant deslorelin implant in queens. Reproduction in Domestic Animals, 57(1): 3-9. DOI: https://www.doi.org/10.1111/rda.14082 

Furthner E, Roos J, Niewiadomska Z, Maenhoudt C, and Fontbonne A (2020). Contraceptive implants used by cat breeders in France: A study of 140 

purebred cats. Journal of Feline Medicine and Surgery, 22(10): 984-992. DOI: https://www.doi.org/10.1177/1098612X19901023 

Garcia R, Filho RAA, Sitó-Silva L, Denadai R, Codognoto V, Salgado L, Brochine S, and Oba E (2024). Effect of pre-treatment with deslorelin on the 
ovarian response of ewes superovulated with FSH. Reproduction in Domestic Animals, 59(8): e14688. DOI: 

https://www.doi.org/10.1111/rda.14688 

Glocova K, Cizek P, Novotny R, Hauptman K, and Tichy F (2020). Effect of GnRH agonist deslorelin implant on spermatogenesis and testosterone 

concentration in Guinea pigs (Cavia aperea porcellus). Theriogenology, 154: 232-236. DOI: https://doi.org/10.1016/j.theriogenology.2020.05.038  

Gontier A, Youala M, Fontaine C, Raibon E, Fournel S, Briantais P, and Rigaut D (2022). Efficacy and safety of 4.7 mg implant deslorelin acetate 
implants in suppressing oestrus cycle in prepubertal female dogs. Animals, 12(24): 3504. DOI: https://www.doi.org/10.3390/ani12243504 

Greiner H, Körber H, Packeiser EM, Focks I, Aslan S, Ay S, Findik M, Saral G, Akal E, Fontaine C, and Goericke-Pesch S (2025). 

Histomorphological changes in the canine epididymis during downregulation and recovery after deslorelin treatment. Reproduction in Domestic 

Animals, 60(2): e70013. DOI: https://www.doi.org/10.1111/rda.70013 

Hagman R (2022). Pyometra in small animals 2.0.  Veterinary Clinics of North America: Small Animal Practice, 52(3): 631-657. 
https://www.doi.org/10.1016/j.cvsm.2022.01.004 

Hinderer J, Lüdeke J, Riege L, Haimerl P, Bartel A, Kohn B, Weber C, Müller E, and Arlt SP (2021). Progesterone concentrations during canine 

pregnancy. Animals, 11(12): 3369. DOI: https://www.doi.org/10.3390/ani11123369 

https://www.doi.org/10.1007/s11250-022-03348-8
https://www.doi.org/10.1007/s11250-022-03348-8
https://www.doi.org/10.3390/ani13030379
https://www.doi.org/10.1016/j.theriogenology.2024.10.021
https://www.doi.org/10.58292/CT.v17.11649
https://www.doi.org/10.1016/j.theriogenology.2020.03.018
https://www.doi.org/10.1016/j.cvex.2024.07.006
https://www.doi.org/10.1016/j.theriogenology.2021.07.015
https://www.doi.org/10.17221/31/2023-VETMED
https://www.doi.org/10.1016/j.cvsm.2023.05.007
https://www.doi.org/10.1638/2017-0153R.1
https://www.doi.org/10.1590/1984-3143-AR2020-0062
https://www.doi.org/10.1055/a-2289-5640
https://www.doi.org/10.3389/fvets.2020.00483
https://www.doi.org/10.3389/fvets.2024.1360288
https://www.doi.org/10.1111/rda.14082
https://www.doi.org/10.1177/1098612X19901023
https://www.doi.org/10.1111/rda.14688
https://doi.org/10.1016/j.theriogenology.2020.05.038
https://www.doi.org/10.3390/ani12243504
https://www.doi.org/10.1111/rda.70013
https://www.doi.org/10.1016/j.cvsm.2022.01.004
https://www.doi.org/10.3390/ani11123369


World Vet. J., 15(2): 407-420, 2025 

 

419 

Hollinshead F and Hanlon D (2019). Normal progesterone profiles during estrus in the bitch: A prospective analysis of 1420 estrous cycles. 
Theriogenology, 125: 37-42. DOI: https://www.doi.org/10.1016/j.theriogenology.2018.10.018 

Holumbiiovska T (2023). Changes in serum progesterone and 17beta-estradiol concentration after application of Suprelorin (4,7 deslorelin acetate) 

implant for estrus induction in bitches. Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies Series: Veterinary Sciences, 

25(109): 137-145. DOI: https://www.doi.org/10.32718/nvlvet10921 

Holumbiiovska T, Ochota M, Prochowska S, Ligocka-Kowalczyk Z, Eberhardt M, Stefanyk V, and Niżański W (2025). Analyzing estrous cycle 
dynamics with different protocols of 4.7 mg implant deslorelin implant application in bitches. Theriogenology, 237: 143-152. DOI: 

https://www.doi.org/10.1016/j.theriogenology.2025.02.018 

Holumbiyovska TV, Stefanyk VY, and Basarab TP (2021). Effects of implant suprelorin on cytological changes of vaginal epithelial cells in female 

dogs (4.7 mg implant deslorelin). Ukrainian Journal of Veterinary and Agricultural Sciences, 4(3): 3-10. DOI: 
https://www.doi.org/10.32718/ujvas4-3.01 

Joonè CJ and Cavalieri J (2023). Sustained-release deslorelin acetate implants disrupt estrous cyclicity in the mare. Australian Veterinary Journal, 

101(7): 275-278. DOI: https://www.doi.org/10.1111/avj.13244 

Karadağ MA, Gram A, Schäfer-Somi S, Aslan S, and Kaya D (2024). Expression of GnRH, kisspeptin, and their specific receptors in the ovary and 

uterus in deslorelin-treated late-prepubertal bitches. Veterinary Sciences, 11(12): 591. DOI: https://www.doi.org/10.3390/vetsci11120591 

Karadağ MA, Schäfer-Somi S, Demir MC, Kuru M, Aslan S, and Kaya D (2023). Short-term clinical and hormonal effects of a deslorelin implant on 
late-prepubertal bitches - Based on flare-up signs. Theriogenology, 209: 162-169. DOI: 

https://www.doi.org/10.1016/j.theriogenology.2023.06.036  

Kowalewski MP (2023). Advances in understanding canine pregnancy: Endocrine and morpho-functional regulation. Reproduction in Domestic 

Animals, 58(Suppl 2): 163-175. DOI: https://www.doi.org/10.1111/rda.14443 

Limmanont C, Ponglowhapan S, Tienthai P, Lertwatcharasarakul P, Sathaphonkunlathat T, and Sirinarumitr K (2024). Proliferation and apoptosis 
studies of interplacental areas after aglepristone treatment for planned cesarean section in pregnant bitches. Veterinary World, 17(5): 956-62. 

DOI: https://doi.org/10.14202/vetworld.2024.956-962 

Lindh L, Kowalewski MP, Günzel-Apel AR, Goericke-Pesch S, Myllys V, Schuler G, Dahlbom M, Lindeberg H, and Peltoniemi OAT (2023). Ovarian 
and uterine changes during the oestrous cycle in female dogs. Reproduction, Fertility, and Development, 35(4): 321-337. DOI: 

https://www.doi.org/10.1071/RD22177 

Lo B, Freeman AR, Singh B, Hanadari-Levy A, Berman J, Chaves A, Choudhry A, and Ophir AG (2022). Effects of a GnRH agonist on sex behavior 

in females of the southern giant pouched rat. Integrative and Comparative Biology, 62(3): 613-624. DOI: 
https://www.doi.org/10.1093/icb/icac037 

Moxon R, England GCW, Payne R, Corr SA, and Freeman SL (2024). Effect of neutering timing in relation to puberty on health in the female dog-A 

scoping review. PLoS ONE, 19(10): e0311779. DOI: https://www.doi.org/10.1371/journal.pone.0311779 

Moxon R, Freeman SL, Payne R, Corr S, and England GCW (2023a). A prospective cohort study investigating the peri- and postoperative outcomes 

following ovariohysterectomy in bitches neutered prepubertally or post-pubertally. Theriogenology, 197: 283-294. DOI: 

https://doi.org/10.1016/j.theriogenology.2022.11.047 

Moxon R, Freeman SL, Payne R, Godfrey-Hunt J, Corr S, and England GC (2023b). A prospective cohort study investigating the impact of neutering 

bitches prepubertally or post-pubertally on physical development. Animals, 13(9): 1431. DOI: https://www.doi.org/10.3390/ani13091431 

Moon CH, Kim DH, Yun SH, Lee HB, and Jeong SM (2022). Assessment of prognostic factors in dogs with mammary gland tumors: 60 cases (2014-

2020). Korean Journal of Veterinary Research. The Korean Society of Veterinary Science, 62(1): e9. DOI: 
https://www.doi.org/10.14405/kjvr.20210046 

Noiret A, Aujard F, and Terrien J (2024). Sex-specific efficacy of deslorelin in downregulating reproductive activity in the grey mouse lemur 

(Microcebus murinus). Animal Reproduction, 21(4): e20230137. DOI: https://www.doi.org/10.1590/1984-3143-AR2023-0137 

Oliveira GP, Souza HFF de, Batista DP, Silva A, Silva WC da, and Silva LKX (2021). Use of vaginal cytology in the detection of the estral cycle 

phase of bitches and its relation with age and body condition score, Belém, Pará. Research, Society and Development, 10(9): e25310917921. 
DOI: https://www.doi.org/10.33448/rsd-v10i9.17921 

Palerme JS, Zellner E, Leonard S, Viall AK, and Berger DJ (2021). Characterization of recessed vulvas in dogs. Journal of the American Veterinary 

Medical Association, 259(7): 744-748. DOI: https://www.doi.org/10.2460/javma.259.7.744 

Pereira RG, Pires OS, Hoefle CA, Fritzen A, Fiordalisi G, Ferst JG, de Oliveira FC, Vieira AD, Mondadori RG, Maggi G et al. (2024). GnRH analogs 

induce a LH peak and increase pregnancy per timed-AI in ewes. Theriogenology, 215: 132-137. DOI: 

https://www.doi.org/10.1016/j.theriogenology.2023.12.003 

Picone SL, Sherman WC, Sadler RA, France NR, Herman A, Kinzley C, and Minier DE (2024). The use of gonadotropin releasing hormone to manage 

intraspecific agonism in a Coalition of male lions (Panthera leo). Zoo Biology, 43(6): 520-536. DOI: https://www.doi.org/10.1002/zoo.21863 

Romagnoli S, Baldan A, Ferro S, Righetti C, Scenna L, Gabai G, Badon T, Fontaine C, Mollo A, Stelletta C et al. (2019). Length of efficacy and effect 

of implant location in adult tom cats treated with a 9.4 mg deslorelin subcutaneous implant. Journal of Feline Medicine and Surgery, 21(6): 507-
519. DOI: https://www.doi.org/10.1177/1098612X18795940 

Romagnoli S, Krekeler N, de Cramer K, Kutzler M, McCarthy R, and Schaefer-Somi S (2024). WSAVA guidelines for the control of reproduction in 

dogs and cats. Journal of Small Animal Practice, 65(7): 424-559. DOI: https://www.doi.org/10.1111/jsap.13724 

Romagnoli S and Ferre-Dolcet L (2022). Reversible control of reproduction in queens: Mastering the use of reproductive drugs to manipulate cyclicity. 

Journal of Feline Medicine and Surgery, 24(9): 853-870. DOI: https://www.doi.org/10.1177/1098612X221118761 

Sasidharan JK, Patra MK, Singh LK, Saxena AC, De UK, Singh V, Mathesh K, Kumar H, and Krishnaswamy N (2021). Ovarian cysts in the bitch: An 
update. Topics in Companion Animal Medicine, 43: 100511. DOI: https://www.doi.org/10.1016/j.tcam.2021.100511 

Schaper R, Packeiser EM, and Goericke-Pesch S (2025). Insights into breeding management and contraception in catteries - What we learned from an 

online survey. Theriogenology, 239: 117385. DOI: https://www.doi.org/10.1016/j.theriogenology.2025.117385 

Schäfer-Somi S, Kaya D, and Aslan S (2022). Prepubertal use of long-term GnRH agonists in dogs: Current knowledge and recommendations. 

Animals, 12(17): 2267. DOI: https://www.doi.org/10.3390/ani12172267 

Schäfer-Somi S, Kaya D, Sözmen M, Kaya S, and Aslan S (2018). Pre-pubertal treatment with a GnRH agonist in bitches-Effect on the uterus and 
hormone receptor expression. Reproduction in Domestic Animals, 53(Suppl 3): 103-109. DOI: https://www.doi.org/10.1111/rda.13337 

Socha P, Bladowska K, Zduńczyk S, and Janowski T (2021). Aglepristone administration in mid-proestrus reduces the LH peak but does not prevent 

ovulation in the bitch. Animals, 11(7): 1922. DOI: https://www.doi.org/10.3390/ani11071922 

https://www.doi.org/10.1016/j.theriogenology.2018.10.018
https://www.doi.org/10.32718/nvlvet10921
https://www.doi.org/10.1016/j.theriogenology.2025.02.018
https://www.doi.org/10.32718/ujvas4-3.01
https://www.doi.org/10.1111/avj.13244
https://www.doi.org/10.3390/vetsci11120591
https://www.doi.org/10.1016/j.theriogenology.2023.06.036
https://www.doi.org/10.1111/rda.14443
https://doi.org/10.14202/vetworld.2024.956-962
https://www.doi.org/10.1071/RD22177
https://www.doi.org/10.1093/icb/icac037
https://www.doi.org/10.1371/journal.pone.0311779
https://doi.org/10.1016/j.theriogenology.2022.11.047
https://www.doi.org/10.3390/ani13091431
https://www.doi.org/10.14405/kjvr.20210046
https://www.doi.org/10.1590/1984-3143-AR2023-0137
https://www.doi.org/10.33448/rsd-v10i9.17921
https://www.doi.org/10.2460/javma.259.7.744
https://www.doi.org/10.1016/j.theriogenology.2023.12.003
https://www.doi.org/10.1002/zoo.21863
https://www.doi.org/10.1177/1098612X18795940
https://www.doi.org/10.1111/jsap.13724
https://www.doi.org/10.1177/1098612X221118761
https://www.doi.org/10.1016/j.tcam.2021.100511
https://www.doi.org/10.1016/j.theriogenology.2025.117385
https://www.doi.org/10.3390/ani12172267
https://www.doi.org/10.1111/rda.13337
https://www.doi.org/10.3390/ani11071922


Zhelavskyi et al., 2025 

 

420 

Spruijt A, Kooistra H, Oei C, Vinke C, Schaefers-Okkens A, and De Gier J (2023). The function of the pituitary-testicular axis in dogs prior to and 

following surgical or chemical castration with the GnRH-agonist deslorelin. Reproduction in Domestic Animals, 58(1): 97-108. DOI: 

https://www.doi.org/10.1111/rda.14266 

Stempel S and Goericke-Pesch S (2020). GnRH-agonisten in der Kleintierpraxis – was wissen wir 13 Jahre nach der EU-zulassung? [GnRH agonist 

implants in small animal practice- what do we know 13 years following EU registration?]. Tierarztliche Praxis Ausgabe K Kleintiere/Heimtiere, 
48(6): 420-432. DOI: https://www.doi.org/10.1055/a-1274-9268 

Stempel S, Körber H, Reifarth L, Schuler G, and Goericke-Pesch S (2022). What happens in male dogs after treatment with a 4.7 mg implant deslorelin 

implant? I. flare up and downregulation. Animals, 12(18): 2379. DOI: https://www.doi.org/10.3390/ani12182379 

Tiberiu CN, Petrișor PF, and Raluca AC (2024). Progesterone: An essential diagnostic resource in veterinary medicine. In: Z. Wang (Editor), 

Progesterone – basic concepts and emerging new applications. Chapter metrics overview, IntechOpen, pp.1-14. DOI: 
https://www.doi.org/10.5772/intechopen.1005670 

Troisi A, Polisca A, Cardinali L, Orlandi R, Brecchia G, Menchetti L, Zerani M, Maranesi M, Di Mari W, and Verstegen JP (2020). Effect of 

aglepristone (RU534) administration during follicular phase on progesterone, estradiol-17β, and LH serum concentrations in bitches. 

Reproduction in Domestic Animals, 55(12): 1794-1802. DOI: https://www.doi.org/10.1111/rda.13846 

Viudes-de-Castro MP, Marco-Jiménez F, Miralles-Bover H, and Vicente JS (2024). Potency evaluation of different GnRH analogues on ovulation 
induction and reproductive performance of doe rabbit. Reproduction in Domestic Animals, 59(Suppl 3): e14584. DOI: 

https://www.doi.org/10.1111/rda.14584 

Wang C, Yang C, Zeng Y, and Zhang M (2023). GnRH-immunocastration: An alternative method for male animal surgical castration. Frontiers in 

Veterinary Science, 10: 1248879. DOI: https://www.doi.org/10.3389/fvets.2023.1248879 

Zhang Y, Xu Y, Yu J, Wang X, Xue Q, Shang J, Yang X, and Shan X (2023). A premature luteinizing hormone surge without elevated progesterone 
levels has no adverse effect on cumulative live birth rate in patient undergoing a flexible GnRH antagonist protocol: A retrospective 

study. Journal of Ovarian Research, 16(1): 119. DOI: https://www.doi.org/10.1186/s13048-023-01219-w 

Zhelavskyi M, Kernychnyi S, Zakharova T, Betlinska T, and Luchkа M (2025). Canine mast cell tumors: Clinical signs, laboratory diagnosis, 

treatment, and prognosis. World's Veterinary Journal, 15(1): 31-41. DOI: https://www.doi.org/10.54203/scil.2025.wvj 

Zhelavskyi M, Maryniuk M, and Drobot M (2024). Sebaceous adenitis in an Akita: Symptoms and therapeutic approaches. World's Veterinary Journal, 

14(4): 637-644. DOI: https://www.doi.org/10.54203/scil.2024.wvj72 

Zhelavskyi MM (2024). Apoptosis of neutrophils, monocytes, and lymphocytes in the peripheral blood of cows during lactation. Polish Journal of 

Natural Sciences, 39(1): 5-14. DOI: https://www.doi.org/10.31648/pjns.9770 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Publisher’s note: Scienceline Publication Ltd. remains neutral with regard to jurisdictional claims in published maps and institutional 

affiliations. 

 

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which permits 

use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit 

to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The 

images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in 

a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 

permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. 

To view a copy of this licence, visit https://creativecommons.org/licenses/by/4.0/. 

 

© The Author(s) 2025 

https://www.doi.org/10.1111/rda.14266
https://www.doi.org/10.1055/a-1274-9268
https://www.doi.org/10.3390/ani12182379
https://www.doi.org/10.5772/intechopen.1005670
https://www.doi.org/10.1111/rda.13846
https://www.doi.org/10.1111/rda.14584
https://www.doi.org/10.3389/fvets.2023.1248879
https://www.doi.org/10.1186/s13048-023-01219-w
https://www.dx.doi.org/10.54203/scil.2025.wvj
https://www.dx.doi.org/10.54203/scil.2024.wvj72
https://www.doi.org/10.31648/pjns.9770
https://www.science-line.com/
https://creativecommons.org/licenses/by/4.0/

