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ABSTRACT 

Sulpiride is an antipsychotic drug commonly used in humans to mitigate the effects of stress by selectively targeting 

central dopaminergic receptors. During male rat puberty, neurotransmitter systems, including the dopaminergic 

system, undergo significant development, playing a crucial role in the release of gonadal hormones and the 

regulation of reproductive function. The present study aimed to investigate the effects of sulpiride on reproduction 

parameters in adult male rats. This study used 30 adult male rats with an average body weight of 250-300g and an 

average age of 90-95 days. The rats were randomly divided into three groups of 10 each. Group 1 (G1) received 10 

mg/kg sulpiride, Group 2 (G2) received 25 mg/kg sulpiride, and the control group (G3) received normal saline, all 

administered via gavage. This study evaluated hematological (testosterone, luteinizing hormone, prolactin, and 

Follicle-stimulating hormone) and histopathological parameters (spermatogenesis, seminiferous tubules, and total 

sperm count). The histopathology result of the testes from treated rats revealed significant histological changes. In 

G1, the seminiferous tubules exhibited destruction, with disrupted spermatogenesis and reduced numbers of sperm 

in the lumen. These changes were more pronounced in G2, which received the higher dose of sulpiride (25 mg/kg). 

In contrast, the control group (G3) displayed normal histological structures and spermatogenesis. Hormonal analysis 

showed a significant decrease in testosterone and luteinizing hormone (LH) levels in G2 compared to G1 and G3. 

The hematological results for blood serum showed that the concentration of the hormone prolactin was also 

significantly increased in G2 treated with 25 mg/kg sulpiride as compared with G1 and G3; the concentration of 

follicle-stimulating hormone (FSH) levels did not differ significantly across groups. Sperm motility and 

concentration were significantly reduced in G2 compared to G1 and G3, accompanied by a significant increase in 

the percentage of abnormal and dead sperm. Histological findings further confirmed severe destruction of the 

seminiferous tubules in G2 compared to G1 and the control group. In conclusion, administering sulpiride at 

concentrations of 10 mg/kg and 25 mg/kg in adult male rats caused significant structural and functional defects in 

the seminiferous tubules of the testes. 
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INTRODUCTION  

  

Sulpiride is primarily marketed as an antipsychotic treatment and acts as a selective antagonist of dopaminergic receptors 

(Mohameda et al., 2010). In rodents, treatment by sulpiride has been shown to produce behavioral effects, such as anti-

aggressive actions, and to induce ovulation in female rats (Martín-López et al., 1993; Ali, 2024).  

The administration of sulpiride in rats has been associated with a significant increase in serum prolactin 

concentration. Hyperprolactinemia, caused by elevated prolactin levels, diminishes gonadotropin secretion, reduces 

gonadotropin-releasing hormone (GnRH) secretion, and impairs luteinizing hormone (LH) responses to GnRH 

(Jafarpour et al., 2019). Hyperprolactinemia causes infertility in mice due to its effect on the release of GnRH (Zheng et 

al., 2020). The regulated release of hypothalamic GnRH ensures the normal functioning of the hypothalamo-hypophysio-

gonadal axis through the secretion of gonadotropins and testosterone in the systemic circulation, necessary for 

spermatogenesis, maturation of spermatozoa, and reproductive behavior (Nira et al., 2008). Studies have shown that 

dopamine antagonists synapse on GnRH terminals in the median eminence, where dopamine application inhibits GnRH 

release (Okamura et al., 2013; Al-Mousawe and Ibrahim, 2024). The hypothalamus secretes GnRH, which stimulates the 

pituitary gland to release follicle-stimulating hormone (FSH) and luteinizing hormone (LH; Smith, 2012; Ali and Najlaa, 

2023). GnRH influences serum testosterone concentration and can inhibit testicular development and spermatogenesis 

over time (Pan et al., 2023). Male fertility in animals is regulator by two adenohypophysial hormones, including follicle-

stimulating hormone (FSH), and luteinizing hormone (LH), through testosterone synthesis in Leydig cells and its 

aromatization to estradiol in Sertoli cells (Wang et al., 2021; Ramya et al., 2023). Regulation of gonadotropin-releasing 

hormone (GnRH) release ensures proper functioning of the hypothalamic-pituitary-gonadal axis by releasing 
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gonadotropins and testosterone into the systemic circulation, which is necessary for reproductive behavior, 

spermatogenesis, and sperm maturation (Acevedo-Rodriguez et al., 2018; Pan et al., 2024). The testes are the primary 

reproductive organ in males, responsible for sperm production and the synthesis of testosterone, a key male hormone 

(Pan et al., 2024). There is growing global concern regarding the impact of persistent organic pollutants on reproductive 

health. Various environmental toxicants have been shown to adversely affect spermatogenesis in both rodents and 

humans, leading to reduced sperm count, abnormal sperm morphology, and diminished semen quality (Guerrero-Limón 

et al., 2024). The present study aimed to evaluate the effects of sulpiride on hormone levels, sperm parameters, and testes 

in male rats. 

 

MATERIALS AND METHODS 

 

Ethical approvals  

The animal experimentation was approved by the Ethical Clearance Committee of the College of Veterinary 

Medicine, Tikrit University, under registration number Tu. Vet. 28 (2024). This study was conducted from February to 

April 2024 at the animal house of the College of Veterinary Medicine, Tikrit University, Tikrit, Iraq. 

 

Animals and treatment 

The study included 30 adult male rats, with an average body weight ranging from 250 to 300 g and an average age 

of 90 to 95 days (from February to April of 2024). The animals were randomly divided into three groups, each consisting 

of 10 male rats. Five rats were housed in standard plastic cages measuring 46×28×13 cm, under controlled conditions of 

lighting, ventilation, and temperature (20-25℃). To maintain hygiene, the cage floors were coated in sawdust and 

replaced two or three times a week. Food and water were provided ad libitum, and artificial lighting was maintained. 

Group 1 received a daily oral dose of 10 mg/kg sulpiride (Solarbio Life Science, China), Group 2 received 25 mg/kg 

sulpiride, and Group 3 (control) received normal saline. Treatments were daily administered by gavage for four weeks 

(Mereu et al., 1983).  

 

Blood collection 

Within 24 hours after the completion of the treatment, blood samples (0.5 mL) were collected from the tail vein of 

all rats (experimental and control groups) to measure serum concentrations of testosterone, prolactin, FSH, and LH. 

Blood collection was performed under anesthesia. Anesthesia was induced using isoflurane via a vaporizer in a chamber 

with 3-5% isoflurane for five minutes, and maintenance was achieved with 1–3% isoflurane via a nose cone. The 

isoflurane concentration was adjusted based on continuous monitoring of the respiratory rate. Sedation was confirmed by 

a toe pinch before the procedure (Charlès et al., 2023). 

 

Collection of testes and spermatozoa 

The testes and epididymis from three male rats in each group were collected. The left testis was collected for 

histological study, while the right testis and epididymis were frozen at -20°C for the evaluation of sperm parameters. 

 

Sperm parameters 

Evaluation of sperm characteristics  

After the treatment period, the epididymis tail was removed and placed in a Petri dish containing 10 ml of normal 

saline at 37℃. The cauda of the epididymis was incised into pieces (at least 200 slices), and the sperm were discharged 

(Tajik and Hassan, 2008; Naji et al., 2022). 

Sperm motility was assessed by placing a drop of liquefied semen on a microscope slide, covering it with a 

coverslip, and observing it under a microscope at ×400 magnification. The motile and immotile spermatozoa in different 

fields of view on the slide were counted. A total of 200 spermatozoa were counted, and the mean of the counts for each 

sample was calculated (Khan, 2022). 

Sperm vitality was estimated by assessing the integrity of the cell membrane. The percentage of live sperm was 

determined by dye exclusion to identify sperm with intact cell membranes. One drop of sperm was mixed with two drops 

of 1% eosin solution on a clean microscope slide. After 30 seconds, three drops of 10% nigrosine solution were added to 

the slide and mixed. One drop of the sperm-eosin-nigrosine mixture was placed on a clear slide, and a smear was 

prepared. The slides were air-dried and counted for sperm under a microscope to count the unstained (live) and stained 

(dead) cells (Khan, 2022). 

Sperm concentration was determined using a 100 μm deep hemocytometer (Neubauer chamber). The sperm were 

diluted 1:10 with a diluent containing 50 g of sodium bicarbonate (NaHCO3), 10 ml of formaldehyde solution (36%-
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40%) [v/v], 0.25 g of trypan blue, and 1000 ml of distilled water. The hemocytometer sides were filled with sperm 

suspension and covered by a cover slide; the sperm were counted in twenty-five small squares of the chamber (Naji et 

al., 2022). 

To identify and count sperm shape abnormalities, a fine epididymal sperm suspension was prepared and stained with 

0.2 ml of 1% eosin in water. A drop of the stained suspension was placed on a clean microscope slide and allowed to dry. 

The slide was inspected for abnormalities in the shape of the sperm head and tail. A total of 1000 spermatozoa were 

examined per animal according to the method introduced by Bairy and Shivananda (2001), and abnormalities were 

expressed as the total number of abnormal spermatozoa per 1,000 spermatozoa (Khan, 2022; Naji et al., 2022).  

 

Histological study of the testis 

After the treatment period, three male rats from each group were sacrificed by cervical dislocation. The left testis 

was excised and cleared of the attached fat and connective tissue for histological study. 

Histological sections were prepared following Luna’s (1968) method, as described below: Specimens were 

immediately fixed in 10% buffered neutral formalin for 48 hours. After fixation, the specimens were washed with water. 

The specimens passed through ascending grades of ethanol (70%, 80%, 90%, 96%, and 100%). Tissues were cleared by 

immersing them in xylene. Specimens were immersed in a mixture of xylene and paraplast wax at 54-56°C in an electric 

oven for 15 minutes, followed by transfer to melted paraffin for 2-3 hours with periodic replacement of the paraffin. The 

tissue blocks were placed in fresh, melted paraffin to solidify and encase the tissues. Paraffin blocks were trimmed and 

sectioned into 5-10 µm thick slices using a microtome. Tissue sections were mounted on glass slides using Mayer's 

albumin. Sections were stained according to the method of Bancroft and Stevens (1982), and paraffin was removed from 

sections using xylene in two 10-minute steps. The sections were rehydrated through descending ethanol concentrations 

and washed with distilled water. The sections were stained with hematoxylin for 15 minutes, washed with tap water for 

10 minutes, and then washed with distilled water. The sections were put in Eosin stain for 2-7 minutes and then washed 

with tap water. The sections were passed through ascending concentrations of ethanol (70%, 80%, 90%, 100%, and 

100%). The slides were then placed in xylene for 2 minutes. The slides were removed from xylene, a mounting medium 

(Balsam) was placed over the sections to harden them, and a cover glass was applied. Finally, the histological sections 

were examined under a light microscope to assess the histological changes in the sections prepared from the testes of the 

treated and control animals.  

 

Statistical analysis 

The analysis of data was performed using the Statistical Analysis System (SAS, Version 9.1). Differences between 

groups were assessed using one-way and two-way ANOVA. The least significant difference (LSD) test was applied to 

determine statistical significance at p < 0.05 (SAS, 2010). 

 
RESULTS 

 

Serum hormonal profiles of testosterone and prolactin 

The serum hormonal profiles for testosterone, prolactin, LH, and FSH are shown in Table 1. Testosterone and LH 

concentrations were significantly decreased in Group 2 (25 mg/kg sulpiride) compared to the control group (p < 0.05). 

Conversely, prolactin concentration was significantly increased in Group 2 compared to the control group (p < 0.05). 

However, no significant differences were observed in FSH concentrations across all groups (p < 0.05). 

 

Semen evaluation 
 

Sperm count 

As shown in Table 2, sperm count was significantly reduced in Group 2 (25 mg/kg sulpiride) compared to Groups 1 

(10 mg/kg sulpiride) and 3 (control group, p < 0.05). 
 

Sperm motility 

Sperm motility was significantly decreased in Group 2 (25 mg/kg sulpiride) compared to Groups 1 and 3 (p < 0.05, 

Table 2). 
 

Sperm abnormality 

Sperm abnormalities and the proportion of dead spermatozoa were significantly higher in Groups 2 (25 mg/kg 

sulpiride) compared to Groups 1 and 3 (p < 0.05, Table 2). 
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Table 1. Hormone concentrations (ng/ml) in the blood of male rats 

Groups 
Number of 

sample rats 

Follicle-stimulating 

hormone 

luteinizing 

hormone 
Testosterone Prolactin 

G1 (10 mg/kg Sulpiride) 6 56.60 ± 1.04a 28.03 ± 1.03b 0.77 ± 0.6b 18.03 ± 0.23b 

G2 (25 mg/kg Sulpiride) 6 55.07 ± 1.13a 18.25 ± 0.99c 0.63 ± 0.8a 20.13 ± 0.73a 

G3 (normal Saline) 6 53.65 ± 0.71a 34.96 ± 1.78a 1.45 ± 0.5c 11.76 ± 0.55c 
abc Means that a different capital superscript letter in the same column are significantly different (p < 0.05) 

 

Table 2. Characteristics of sperm obtained from the epididymis tail of rats 

Groups 
Sperm Motility  

(%) 

Concentration  

(104/ml) 

Sperm abnormality 

(%) 

Dead sperms  

(%) 

G1 (10 mg/kg Sulpiride) 80.66 ± 0.6b 20.21 ± 2.5b 11.10 ± 0.32b 12.40 ± 0.43b 

G2 (25 mg/kg Sulpiride) 70.05 ± 0.55c 18.55 ± 1.18c 17.40 ± 0.48a 15.62 ± 0.28a 

G3 (normal Saline) 85.92 ± 1.33a 23.24 ± 1.53a 9.91 ± 0.55c 8.11 ± 0.56c 
abc Means that a different capital superscript letter in the same column are significantly different (p < 0.05). 

 

Histological study of the testis 

The histological examination of seminiferous tubules is presented in Figures 1-3. In the control group (Group 3), the 

seminiferous tubules were healthy and appeared normal (Figure 1). In Group 1 (10 mg/kg sulpiride), partial destruction 

of the seminiferous tubules was observed (Figure 2). The damage was more severe in Group 2 (25 mg/kg sulpiride), 

where extensive destruction of seminiferous tubules was noted (Figure 3).   

 

 
Figure 1. The normal seminiferous tubules of male rats 

in the control group (black arrow). 100 H&E staining 

 

 
Figure 2. The mild seminiferous tubules degeneration 

of male rats treated with 10 mg/kg sulpiride (black 

arrow). 100 H&E staining 

 

               
Figure 3. The increasing destruction of seminiferous tubules of male rats (red and black arrows) treated with 25 mg/kg 

sulpiride. a: 100 H&E staining, b: 400 H&E staining 

b 
a 
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DISCUSSION 

 

The findings of this study revealed significant decreases in testosterone and luteinizing hormone (LH) concentrations, 

alongside increased prolactin levels in male rats treated with sulpiride (10 mg/kg and 25 mg/kg). These results align with 

previous studies reporting elevated serum prolactin and reduced testosterone and LH levels following sulpiride 

administration (Amiri et al., 2020; Zheng et al., 2020). The mechanism behind this effect involves sulpiride-induced 

stimulation of prolactin secretion from the pituitary gland, as previously demonstrated in Brown‑Norway rats (Zheng et 

al., 2020). Mahmoodi and Babaei (2021) similarly observed a significant reduction in testosterone levels in sulpiride-

treated rats, corroborating the present study’s findings.  Taketa et al. (2011) reported that sulpiride treatment at higher 

doses (100 mg/kg) significantly increased prolactin levels, which aligns with the present study, where male rats were 

exposed to sulpiride in G1 (10 mg/kg) and G2 (25 mg/kg). Also, the results of this study are in agreement with the 

increasing levels of prolactin, where male rats were exposed to sulpiride (40 and 120 mg/kg, Zheng et al., 2020). 

Additionally, Ahmadi et al. (2015) demonstrated that sulpiride (40 mg/kg) acts on hypothalamic tuberoinfundibular 

dopaminergic neurons, increasing prolactin release in mice, consistent with the present findings. Ahmadi et al. (2013) 

reported the sulpiride treatment (40 mg/kg) in male mice due to a significant increase in serum prolactin levels found in 

the treated mice which were along with a significant decrease in LH and testosterone levels, which aligns with the 

findings of the present study. Elevated prolactin inhibits gonadotropin-releasing hormone (GnRH) secretion from the 

hypothalamus, leading to reduced LH secretion via negative feedback regulation, as also reported by Miki et al. (2016). 

In line with this study, Anderson et al. (2008) reported that chronic hyperprolactinemia induced by sulpiride (40 mg/kg) 

acts to suppress LH pulse in rats. Moreover, the findings of this study align with those of Szukiewicz (2024) which 

showed that hyperprolactinemia lowers the secretion of gonadotropin-releasing hormone, thereby decreasing the release 

of pulsation LH, and to a lesser degree, the FSH level in mammals. However, FSH concentrations remained unchanged, 

consistent with prior studies that reported no significant changes in FSH levels following sulpiride administration 

(Jafarpour et al., 2019). Jafarpour et al. (2019) who reported increased serum prolactin concertation and no changes in 

concertation of FSH when treatments used sulpiride (4 mg/kg) in male rats.  

The results of sperm parameters align with findings that low dopamine levels increase sperm motility and viability 

through the stimulation of the D2 receptor, while higher levels of dopamine decrease sperm motility (Semet et al., 2017). 

The present study reported a significant reduction in sperm motility, viability, and concentration rates in rats 

administered sulpiride, along with a significant increase in sperm abnormalities and dead sperm. These findings are 

consistent with results reporting a significant decrease in sperm viability, motility, and count, as well as an increase in 

abnormal sperm, observed in treatment groups administered sulpiride (40 mg/kg, Ahmadi et al., 2012; 2015).  

The histological study revealed the destruction of seminiferous tubules in rats receiving sulpiride. The extent of 

destruction significantly increased as the dose of sulpiride increased compared to the control group.  These results align 

with the findings reported by Jafarpour et al. (2019). Vieira et al. (2013) also reported that treatment of male rats with 

sulpiride (25 mg/kg) caused changes in the volume and histopathology of the seminiferous tubules, such as an increased 

proportion of abnormal seminiferous tubules, as well as increased percentages of abnormal sperm head morphology and 

immobile sperm. Mahmoodi and Babaei (2021) reported that sulpiride (4 mg/kg) administration led to the destruction 

and disruption of the epithelium of seminiferous tubules, and increased interstitial space of the testicular tissue. Their 

findings are in agreement with the present study. Amiri et al. (2020) reported that sulpiride (4 mg/kg) administration led 

to a significant decrease in the number of spermatogenic cells (spermatogonia and spermatocytes) in seminiferous 

tubules, consistent with the results of the present study. 

 

CONCLUSION 

 

In conclusion, sulpiride (10 mg/kg) treatment negatively affects the male reproductive system, with these harmful effects 

increasing in severity with higher doses of sulpiride (25 mg/kg) treatment. Further researches are needed to focus on the 

sperm DNA damage during the use of sulpiride for treatment.  
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