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Abstract 
         This study evaluated the effects of pomegranate juice (PJ) supplementation on 
reproductive performance, oxidative stress markers, and testosterone levels in male New 
Zealand rabbits. Twelve rabbits were randomly divided into two groups: A control group 
receiving plain tap water and a treatment group supplemented with 20 mL of PJ daily 
for a period of 2 months (3rd of January to 28th of February 2021). Key reproductive 
parameters, including mount latency, semen quality, sperm motility and viability, and 
circulating testosterone levels were assessed. Additionally, serum anti-oxidative 
markers such as total antioxidant capacity (TAC), malondialdehyde (MDA), and 
catalase (CAT) activity were measured. 

The results demonstrated that PJ supplementation significantly (P<0.05) reduced 
mount latency and increased testosterone levels, ejaculate volume and total sperm 
motility compared to the control group. While sperm concentration per milliliter 
decreased (P<0.05) and the total sperm count remained unaffected. Serum analysis 
revealed that rabbits receiving PJ exhibited higher TAC and reduced MDA 
concentrations (P<0.05), indicating improved oxidative status. No significant changes 
were observed in catalase (CAT) activity. 

These findings suggest that PJ can enhance reproductive performance and mitigate 
oxidative stress, potentially by supporting antioxidant defenses and testosterone 
production. PJ’s antioxidant-rich profile, including polyphenols and punicalagins, may 
contribute to its beneficial effects on male fertility, supporting its use in breeding 
programs. 
Keywords: Polyphenols, Redox status, Sexual performance, Sperm kinematics, Sperm quality.  

Introduction 
Rabbits (Oryctolagus cuniculus) play an essential role across various sectors, 

including meat production and biomedical research. Their rapid maturity, high 
reproductive capacity, and brief gestation make them favorable for small-scale farming 
and commercial breeding (Galal and Khalil, 1994; Ajayi et al., 2005). These qualities 
allow for efficient production cycles. However, male fertility in rabbits remains 
vulnerable to environmental challenges, particularly oxidative stress, which has become 
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a major concern due to its detrimental effects on sperm function and reproductive 
outcomes (Attia et al., 2017).   

Oxidative stress results from an imbalance between reactive oxygen species (ROS) 
and the body’s ability to counteract or detoxify them through antioxidants. Although 
ROS are normal byproducts of metabolism, their excessive accumulation can damage 
lipids, proteins, and DNA (Donnelly et al., 2001). Rabbit sperm cells are especially 
prone to oxidative injury because their membranes are rich in polyunsaturated fatty acids 
(PUFAs), which are highly susceptible to peroxidation (Am-in et al., 2010). Left 
unchecked, oxidative stress impairs motility, concentration, and membrane integrity of 
sperm, reducing fertility (Lombardo et al., 2011).   

To counteract oxidative damage, interest has grown in using natural antioxidants, 
which help maintain sperm function by scavenging free radicals. Pomegranate (Punica 
granatum), known for its robust antioxidant profile, has emerged as a promising dietary 
supplement in this context. Rich in polyphenols, tannins, flavonoids, and punicalagin, 
pomegranate exhibits remarkable capacity to neutralize ROS (Fischer et al., 2011). 
These bioactive compounds, particularly concentrated in the peel, offer potent protective 
effects against oxidative stress, safeguarding cellular components from lipid and protein 
damage (Elfalleh et al., 2012).   

Experimental studies have highlighted pomegranate’s potential to enhance male 
fertility by improving key semen parameters such as sperm motility, viability, and 
concentration. The antioxidants found in pomegranate, including punicalagin and 
ellagic acid, boost the activity of enzymes like superoxide dismutase (SOD), catalase 
(CAT), and glutathione peroxidase (GPx) (Sun et al., 2017). This enzymatic defense 
helps reduce lipid peroxidation and preserves the functional integrity of sperm cells 
(Bakeer et al., 2021).   

Research involving rabbits has shown significant improvements in semen quality 
following dietary supplementation with pomegranate extracts. Zeweil et al. (2013) 
reported that incorporating pomegranate peel powder into rabbit feed led to higher 
sperm concentration, better motility, and fewer abnormal sperm. Similarly, Fayed et al. 
(2012) found that feeding pomegranate extracts increased antioxidant enzyme levels in 
seminal plasma while reducing oxidative stress markers such as malondialdehyde 
(MDA). These findings suggest that pomegranate peel may serve as an effective natural 
supplement for enhancing reproductive performance in rabbits.   

Pomegranate’s effects are not limited to semen quality; it also plays a role in 
hormone regulation, particularly testosterone. Elevated testosterone levels are essential 
for maintaining spermatogenesis, sexual behavior, and reproductive performance 
(Qasim and Ali ,2020). The antioxidant properties of pomegranate support testosterone 
production by protecting Leydig cells, key players in androgen synthesis, from oxidative 
damage. Furthermore, pomegranate has shown potential to enhance libido and sexual 
behavior by improving blood flow and supporting erectile function (Al-Dujaili and 
Smail, 2012).   

This study seeks to examine the impact of pomegranate juice supplementation on 
the reproductive health of male rabbits. It investigates whether pomegranate juice 
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influences redox status, circulating testosterone, and key sperm parameters, including 
motility and viability, as well as its effects on testicular tissues. The findings aim to 
provide insights into pomegranate’s potential as a natural antioxidant for improving 
reproductive outcomes and its application in rabbit breeding programs. 
Materials and Methods 
Study Location 

The experiment was conducted during the period from the 3rd of January to 28th of 
February 2021. This experiment was conducted at the Poultry Research Farm, Faculty 
of Agriculture, Assiut University, Upper Egypt. The study aimed to evaluate the impact 
of pomegranate juice supplementation in drinking water on the reproductive 
performance of male New Zealand rabbits. 
Animals 

A total of 12 male New Zealand rabbits were used in the study. All rabbits were 8 
months old, with an average body weight of 3.24 kg.  
Feeding Regimen 

All rabbits were fed a basal diet provided 2100 kcal/kg and contained 12 % crude 
protein, 14% crude fiber and 2 % fat, meeting the nutritional standards outlined by the 
Nutrient Requirements of rabbits (NRR, 1977). Throughout the experiment, animals had 
free access to both feed and water. 

Water was supplied through a nipple drinker system installed in the housing units, 
and experimental treatments were administered through water tanks according to the 
designated groups. 
Housing   

All rabbits were individually housed in galvanized wire cages, measuring                     
60 × 50 × 35 cm. Each animal was provided with consistent managerial, nutritional, and 
hygienic care to ensure uniform conditions throughout the study.   

Environmental parameters were maintained in accordance with animal welfare 
guidelines. The facility was kept at a controlled temperature of 23°C, with relative 
humidity (RH) ranging between 62-68%. A 12-hour light/12-hour dark cycle was 
implemented to simulate natural photoperiods.   
Pomegranate Juice Preparation   

Pomegranate fruits (Punica granatum var. Manfaloty) were sourced from a 
commercial market in Manfalut, Assiut, Egypt, and transported directly to the 
laboratory. Upon arrival, fruits were inspected, and any with defects—such as sunburn, 
cracks, bruises, or cuts—were discarded.   

The selected fruits were washed thoroughly with tap water and drained. Each fruit 
was quartered, and the peel and seeds were manually separated to prepare the juice. All 
processing was carried out immediately to preserve the fruits' bioactive compounds for 
the experiment. 
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The seeds were rinsed under running water to remove residues from the peels. 
They were then blended in an electric mixer (Fresh Blender, 360 Watt) for 30 seconds. 
The mixture was passed through a cheesecloth to separate rind particles, yielding fruit 
juice. The discarded seeds were not used further. 

The extracted juice was centrifuged at 3000 rpm for 5 minutes, and the resulting 
supernatant was collected for analysis of total phenolic content. The juice was stored at 
-20°C until further use. 
Determination of Total Polyphenol Content in Pomegranate Juice (PJ) 

The total phenolic content (TPC) of pomegranate juice (PJ) was determined using 
the Folin–Ciocalteu method (Singleton and Rossi, 1965). To prepare stock solutions, 
100 µL of juice was mixed with 1 mL of deionized water. From each stock solution and 
a blank, 300 µL was pipetted into separate test tubes, followed by the addition of 300 
µL of Folin–Ciocalteu reagent. The mixtures were thoroughly mixed and allowed to 
equilibrate for 2 minutes. 

After equilibration, 2.4 mL of a 5% (w/v) sodium carbonate solution was added to 
each tube, and the contents were gently swirled. The tubes were then incubated in a 
water bath at 40°C for 20 minutes. Once the incubation was complete, the tubes were 
quickly cooled to room temperature, and the absorbance was measured at 740 nm using 
a spectrophotometer (UNICAM BS DISC PD 2000-1). 

The TPC values were expressed as gallic acid equivalents (GAE) based on a gallic 
acid calibration curve (Ferrara et al., 2011). 
Experimental Design 

The rabbits were randomly assigned to two groups: 
Group 1 (Control): Rabbits were given plain tap water without any additives.  
Group 2 (Treatment): Each rabbit received 20 mL of pomegranate juice (PJ) daily, 
containing total phenols equivalent to 0.66 mg of ellagic acid per mL. 
Evaluation of Bucks’ Reproductive Performance   
Mount latency and semen collection 

Experimental observations were conducted over a period of 8 weeks, during which 
female rabbits were introduced to the males once a week, and the reaction time, defined 
as the interval from the introduction of a "teaser" doe into the male’s cage to the first 
mounting with vigorous thrust, served as an indicator of libido. Semen was collected 
once a week (8 times in total) using an artificial vagina (IMV Technologies, France), 
and gel plugs from ejaculates were removed. Each ejaculate was stored in a water bath 
maintained at 37°C for up to 15 minutes before evaluation. The volume of each ejaculate 
was recorded using a graduated collecting tube. 
Assessment of Sperm Viability 

The viability of spermatozoa was assessed using eosin-nigrosin staining, following 
the protocol described by Björndahl et al. (2003). An aliquot of semen was mixed with 
an equal volume of eosin-nigrosin suspension, and a smear was prepared on a glass slide. 
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Once the smear dried, 100 spermatozoa in each replicate were examined at 400X 
magnification using a microscope and counted with a laboratory counter. Live 
spermatozoa exhibited white heads, while dead spermatozoa displayed red or dark pink 
heads.   
Sperm Kinematics   

Sperm motility and velocity parameters were analyzed using a computer-assisted 
sperm analysis (CASA) system (Mira-9000, Sperm Analyzer CASA software, Mira 
Lab, Egypt). Before analysis, the system was calibrated to match the morphometric 
characteristics of rabbit sperm. The software settings were as follows: frames per second 
(fps) = 30, minimum contrast = 50, minimum data points = 10, static sperm threshold 
(µm/sec) < 10, minimum cell size = 5 pixels, and thresholds set at 20 for average path 
velocity (VAP) and 70% for straightness (STR).   

For motility assessment, a semen sample diluted to 25 × 10^6 sperm/mL with a 
Tris-citrate-glucose extender was used. A 10 µL drop was placed on a pre-warmed 
CASA spermolyzer metal slide chamber (10 μm depth), covered with a CASA coverslip, 
and analyzed on a heated microscope stage maintained at 37°C. Each sample was 
examined under a phase-contrast microscope (Leica, Germany) at 20× magnification. A 
minimum of ten fields and 500 sperm tracks per sample were evaluated using the CASA 
software (Spermolyzer, Mira Lab, Egypt).  

The motility parameters assessed included total motility (TMOT, %), progressive 
motility (PR, %), non-progressive motility (NP, %; indicating motility without 
progression), and immotility (IM, %; the proportion of non-motile sperm). Additionally, 
kinematic parameters measured included curvilinear velocity (VCL, µm/s), straight-line 
velocity (VSL, µm/s), average path velocity (VAP, µm/s), linearity (LIN, %; calculated 
as the ratio of VSL to VCL), straightness (STR, %; the ratio of VSL to VAP), amplitude 
of lateral head displacement (ALH, µm; the extent of head oscillation during 
movement), mean angular displacement (MAD; the average turning angle of the sperm 
head), and beat cross-frequency (BCF, Hz; the frequency at which the sperm head 
crosses its average path in either direction). 
Evaluation of Testosterone Levels  

At the conclusion of the experiment (60 days post-treatment), blood samples (2 
mL from each rabbit) were withdrawn from marginal ear vein and collected in tubes 
without anticoagulant. The blood was allowed to coagulate in an incubator at 37°C and 
subsequently centrifuged at 3000 rpm for 5 minutes. Serum was harvested into sterile, 
dry Eppendorf tubes and stored at -20°C until analysis. 

Serum levels of testosterone (T) were measured using an enzyme-linked 
immunosorbent assay (ELISA) kit (Biosource Europe S.A, Belgium). This competitive 
ELISA utilized an antibody and testosterone-streptavidin–horseradish peroxidase 
(HRP) conjugate. Samples and standards were incubated with the testosterone-HRP 
conjugate in pre-coated plates with anti-testosterone antibody for 1 hour at 37°C. After 
incubation, the mixtures were decanted, and the wells were washed five times with wash 
buffer. The plate was then incubated with HRP substrate for 15 minutes at 37°C, 
resulting in the formation of a blue-colored complex. A stop solution was added to halt 
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the reaction, converting the blue complex to yellow. The intensity of this color was 
measured calorimetrically at 450 nm using a microplate reader. The intensity of the color 
was inversely proportional to testosterone concentration, as testosterone in the samples 
competed with the testosterone-HRP conjugate for binding to the anti-testosterone 
antibody (Hasan et al., 2020). 
Determination of Redox status 

All blood plasma biochemical variables and redox status indicators were analyzed 
using spectrophotometric procedures with a Hitachi spectrophotometer (Japan) and 
commercial kits sourced from Biodiagnostic (Giza, Egypt). 
Malondialdehyde (MDA) 

The concentration of malondialdehyde (nmol/mL) in serum samples was assessed 
according to the method described by Ohkawa (1978). A kit from Bio-Diagnostic 
Company was used, where MDA reacts directly with thiobarbituric acid at an optimal 
pH of 3.5 to produce a red-colored complex, which is measured spectrophotometrically. 
Catalase (CAT) 

Serum catalase activity (nmol/dL) was determined following the procedure 
outlined by Aebi (1984), using a kit from Bio-Diagnostic Company. In this assay, the 
remaining hydrogen peroxide (H₂O₂) reacts with 3,5-Dichloro-2-hydroxybenzene 
sulfonic acid (DHBS) and 4-aminophenazone (AAP) in the presence of horseradish 
peroxidase (HRP) to form a chromophore. The intensity of the color produced is 
inversely proportional to the amount of catalase present in the original serum sample. 
Total Antioxidant Capacity (TAC) 

Total antioxidant capacity (mmol/L) in serum was determined using a colorimetric 
method. This involved measuring the reaction of oxidants in the serum with a defined 
amount of oxygen, which typically produces hydrogen peroxide (H₂O₂). The residual 
H₂O₂ was quantified colorimetrically by analyzing the enzymatic colored product. TAC 
was calculated by subtracting the absorbance of the blank from that of the sample and 
multiplying by 3.33. The absorbance readings for both the blank and the samples were 
taken against deionized water at wavelengths of 500-510 nm. 
Statistical Analysis 

Data collected were subjected to analysis of variance (ANOVA) by applying the 
general linear model procedure of SAS, 2009 software statistical programs. All means 
were tested for significant differences using Duncan‘s multiple range procedure 
(Duncan, 1955).   
The following statistical model was used for ANOVA: Yij = µ+Ti + eij,  
Yij = an observation, µ = the overall mean, Ti = treatment effect and eij = experimental 
random error. The replicate was the experimental unit in the present work. 
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Results 
The effects of pomegranate juice supplementation on mount latency and semen 

characteristics are summarized in Table 1. 
Supplementation via drinking water significantly reduced mount latency and 

increased ejaculate volume (P < 0.001) compared to the control group. While sperm 
concentration per milliliter decreased in the pomegranate juice-treated group, no 
significant differences were observed in the total ejaculate sperm count. Additionally, 
live and dead sperm counts remained comparable across all groups. 
Table 1. Effect of oral administration of juice on the reaction time, semen volume, sperm 

concentration, total sperm concentration, viable sperms, and Dead sperms of New 
Zealand Rabbit bucks (mean) 

Traits Control Juice SEM P-value 
Mount latency (Sc) 11.21a±0.70 4.25b±0.67 0.53 ˂0.0001 
Semen volume (ml/ej) 0.74b±0.01 0.82a±0.01 0.009 0.0029 
Sperm concentration 
(×106/mm3) 180.50a±2.11 158.00b±0.63 1.525 0.0005 

Total sperm concentration 
(×106/ejaculate) 132.65±1.73 129.45±1.29 1.899 0.2987 

Viable sperms (%) 78.92±1.88 83.15±0.95 1.934 0.1973 
Dead sperms (%) 21.10±1.86 16.85±0.95 1.919 0.1932 

a-b means within a row with different superscripts differ significantly (P<0.05). Control: Plan water, Juice: 13.2 mg 
total phenols from the pomegranate Juice/rabbits. Number of samples =12 

The effects of pomegranate juice administration via drinking water on sperm 
motility and kinematics are summarized in Table 2.  

Pomegranate juice consumption significantly improved total fresh sperm motility 
compared to the control group, but no significant differences were detected in any sperm 
kinematic parameters. 
Table 2. Effect of oral administration of aqueous pomegranate Juice on the sperm 

kinematics (motility and velocity) of New Zealand Rabbit bucks (mean) 

Traits Control Juice SEM P-value 

Motility 
 

TMOT % 92.7b±0.55 94.3a±0.46 0.398 0.0040 
PR % 27.9b±0.55 32.2a±1.37 1.321 0.0248 
NP % 64.7±1.45 62.2±1.40 1.557 0.2404 
IM % 7.3a±0.55 5.7b±0.47 0.401 0.0049 

Velocity 
 

VSL (μm/s) 27.0b±0.63 30.2a±1.02 0.303 <.0001 
VCL (μm/s) 123.6±4.27 122.6±2.77 3.418 0.8479 
VAP (μm/s) 67.0±3.98 64.7±1.39 2.811 0.5729 

Movement 
pattern 

LIN% 24.6±1.75 25.6±0.91 1.341 0.6024 
WOB 60.6±6.40 53.7±0.76 4.592 0.2900 
STR% 43.8±1.01 45.9±1.08 1.065 0.1596 
MAD 99.7±1.72 96.9±1.81 1.892 0.3034 
ALH (μm) 12.1±0.19 11.8±0.21 0.211 0.4138 
BCF (Hz) 3.6±0.10 3.6±0.33 0.257 0.9483 

a-b: means within a row with different superscripts differ significantly (P<0.05). Control: Plan water, Juice: 13.2 
mg total phenols from the pomegranate Juice/rabbits. Number of samples =12. 
TMOT(%): Total motility percent's, PR (%): progressive motility, NP (%): non-progressive motility, IM (%): 
immotile sperm, VSL (𝜇𝜇m/sec):  velocity straight line, VCL (𝜇𝜇m/sec):  velocity curvilinear, VAP (𝜇𝜇m/sec):  
velocity average path,  LIN (%): linearity, WOB: wobble, STR (%): straightness, MAD: mean angular 
displacement, ALH (𝜇𝜇m): amplitude of lateral head displacement, BCF (Hz):  beat cross frequency. 
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The effects of pomegranate juice administration via drinking water on serum total 
antioxidant capacity (TAC), malondialdehyde (MDA), testosterone concentrations and 
catalase (CAT) activity are summarized in Table 3. 

Rabbits receiving pomegranate juice showed significantly higher TAC and lower 
MDA levels in serum, with no significant differences in CAT activity. Additionally, 
pomegranate juice-treated rabbits exhibited higher serum testosterone concentrations 
compared to the control group. 
Table 3. Effect of oral administration of aqueous pomegranate Juice on hormones, 

antioxidant, and biochemical blood parameters of New Zealand Rabbit bucks 
(mean) 

Traits Control Juice SEM P-value 
TAC (nmol/ml) 1.3b±0.07 1.5a±0.01 0.046 0.0122 
MDA (nmol/ml) 13.9a±1.27 6.0b±0.12 0.959 0.0021 
CAT (nmol/ml) 6.5±0.87 6.6±0.80 0.841 0.9000 

Testosterone (µg/ml) 3.2b±0.05 3.5a±0.03 0.038 0.0035 
a-b: means within a row with different superscripts differ significantly (P<0.05). Control: Plan water, Juice: 13.2 
mg total phenols from the pomegranate Juice/rabbits. Number of samples =12. TAC (nmol/ml): total antioxidant 
capacity, MAD (nmol/ml): malonaldehyde, CAT (nmol/ml): catalase. 

Discussion 
Rabbits that consumed drinking water supplemented with pomegranate juice 

exhibited significantly reduced mount latency, the time taken by males to initiate 
mounting behavior toward females, compared to the control group, which received tap 
water. Mount latency is inversely related to sexual motivation (Yakubu and Afolayan, 
2009). The shorter latency observed in the treated groups is likely linked to increased 
testosterone secretion, reflecting enhanced sexual motivation. This parameter serves as 
a key indicator of vigor, libido, and potency in male rabbits, with shorter durations 
indicating greater sexual drive (Ajayi and Akhigbe, 2020).   

Male sexual behavior is widely acknowledged to be androgen-dependent, with 
circulating testosterone playing a central role in its regulation (Handelsman et al., 2018). 
The relationship between elevated testosterone levels and enhanced libido and sexual 
activity in male rabbits is well established (Hafez and Hafez, 2000).   

Pomegranate juice is known for its rich antioxidant content (Benchagra et al., 
2021). Antioxidants have been shown to improve intracavernous blood flow, promote 
smooth muscle relaxation, and enhance erectile function in both arteriogenic erectile 
dysfunction (ED) and non-pathogenic conditions, while also mitigating ischemia-
induced fibrosis (Azadzoi et al., 2005). This aligns with the findings by Katana et al. 
(2020) who reported a significant increase in intrinsic libido with pomegranate fruit 
extract supplementation. 

The increased ejaculate volume and total sperm motility in rabbits consuming 
pomegranate juice compared to the control group may indicate the mitigation of 
oxidative stress by the antioxidant properties of pomegranate bioactive compounds. 

Reactive oxygen and nitrogen species (ROS and RNS) are essential in biological 
systems, typically existing at low concentrations within cells. In oxygen-rich 



 
Sayed et al., 2025 

Assiut J. Agric. Sci. 56 (1) 2025 ( 22 6- 42 0)   234 

environments, cellular components require protection against oxidative stress due to the 
formation of highly reactive intermediates during oxygen reduction (Fridovich, 1998). 
The antioxidant defense system, comprising enzymes like superoxide dismutase (SOD), 
catalase (CAT), and glutathione peroxidase (GPX), as well as vitamins (α-tocopherol 
and ascorbate) and carotenoids, neutralizes ROS and RNS to maintain cellular stability 
(Surai, 2002). However, oxidative stress can arise when ROS production surpasses the 
capacity of antioxidants, leading to potential cellular damage. 

A significant consequence of oxidative stress is lipid peroxidation, which occurs 
when free radicals and ROS react with polyunsaturated fatty acids in cell membranes 
(Novo and Parola, 2008; Upston et al., 1999). Sperm cell membranes, rich in 
polyunsaturated fatty acids with unconjugated double bonds, are particularly vulnerable 
to oxidative damage. Lipid peroxidation damages approximately 60% of membrane 
fatty acids, resulting in decreased membrane fluidity, increased ion permeability, and 
impaired function of membrane-bound receptors and enzymes (Dutta et al., 2019). This 
disruption leads to a rapid decline in intracellular ATP levels, reducing sperm viability, 
causing axonemal damage, and increasing morphological defects in the midpiece, 
ultimately inhibiting spermatogenesis (Nowicka-Bauer and Nixon, 2020). As lipid 
peroxidation progresses, secondary products like aldehydes can modify cytoplasmic and 
nuclear proteins, adversely affecting mitochondrial DNA and the transcription of 
electron transport chain proteins (Negre-Salvayre et al., 2008). This disruption leads to 
mitochondrial dysfunction and reduced energy production (Nowicka-Bauer et al., 
2018). The decline in ATP production further impairs sperm motility, compounded by 
the absence of cytoplasmic enzyme repair systems (Agarwal et al., 2014).  

Banavath and Srinivasa (2021) found that daily exposure of male Sprague Dawley 
rats to mobile radiofrequency electromagnetic radiation (RF-EMR) for 90 days reduced 
sperm quality, including motility, while increasing abnormalities due to oxidative stress. 
However, pomegranate juice supplementation reversed these negative effects, 
suggesting it could serve as a nutritional intervention to enhance sperm quality. 
Additionally, aging negatively impacts fertility, with evidence showing declines in 
sperm motility by 3% to 12% and normal morphology by 4% to 18% over 20 years 
(Auger et al., 1995). Alshinnawy et al. (2020) reported that aging-induced imbalances 
in male sex hormones and reductions in sperm count and motility were effectively 
mitigated by pomegranate peel extract (250 mg/kg/day). Their findings highlight 
pomegranate’s anti-aging effects in restoring hormonal balance and preserving testis 
structure, further supporting its role in improving male fertility.  

Compared to the control group, rabbits given pomegranate juice exhibited 
significantly higher serum TAC and lower MDA levels. These findings indicate that 
pomegranate juice possesses potent antioxidant properties that can enhance seminal 
plasma composition. Pomegranate juice is particularly rich in natural antioxidants such 
as α-tocopherol, ascorbic acid, and a variety of polyphenols, including ellagitannins and 
punicalagin, which remain stable through the acidic environment of the stomach and 
small intestine. Furthermore, pomegranate (Punica granatum) contains a complex mix 
of polyphenolic anthocyanins, contributing to its powerful antioxidant effects (Kostka 
et al., 2020).  
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Lorzadeh et al. (2022) explored the effects of pomegranate on oxidative stress 
markers, as previous studies have reported mixed outcomes regarding its antioxidant 
properties. Some research suggests that pomegranate can reduce malondialdehyde 
(MDA) levels in individuals with obesity or diabetes and increase total antioxidant 
capacity (TAC) (Hosseini et al., 2016; Sohrab et al., 2017). However, other studies 
found no significant impact on these or other oxidative stress indicators (Guo et al., 
2008; Ghavipour et al., 2017). To clarify these discrepancies, Lorzadeh et al. (2022) 
conducted a systematic review and meta-analysis of randomized controlled trials 
(RCTs), reviewing 1692 studies and selecting 21 for detailed analysis. Their findings 
revealed that pomegranate consumption significantly elevated TAC levels while 
reducing MDA levels compared to controls.  

 Pomegranate juice-treated rabbits exhibited higher serum testosterone levels than 
controls, potentially due to pomegranate’s ability to enhance blood circulation and 
support hormone-producing organs. Roelofs et al. (2017) found that pomegranate 
extract improved blood flow and vessel diameter during intense exercise, suggesting 
better oxygen and nutrient delivery.  

Research on pomegranate’s effect on testosterone levels remains mixed. Al-Dujaili 
and Smail (2012) reported a 24% increase in salivary testosterone in men and women 
after one to two weeks of daily pomegranate juice consumption. However, Ammar et 
al. (2020) found that pomegranate juice reduced plasma testosterone levels shortly after 
exercise and lowered homocysteine (Hcy) levels during recovery, with a negative 
correlation between Hcy and testosterone responses. 

Leydig cells, located near macrophages in the testes, are vulnerable to oxidative 
stress from reactive oxygen species (ROS) produced during immune responses (Diemer 
et al., 2003; Riris et al., 2021). Disrupted antioxidant-ROS balance can impair Leydig 
cell function, affecting testosterone production, spermatogenesis, and fertility (Riris et 
al., 2021). Polyphenols in pomegranate, such as ellagic acid, punicalagins, gallic acid, 
anthocyanidins, and urolithins, exhibit strong antioxidant activity, mitigating oxidative 
damage and promoting testosterone synthesis (Türk et al., 2008). 
Conclusion 

Pomegranate juice supplementation in drinking water significantly improved 
reproductive performance, reduced oxidative stress, and enhanced testosterone levels in 
male rabbits. The increase in ejaculate volume and total sperm motility, along with 
reduced mount latency, suggests that PJ enhances sexual behavior and semen quality. 
Additionally, the improved oxidative status, indicated by higher TAC and lower MDA 
levels, highlights the antioxidant potential of PJ in mitigating oxidative damage. The 
findings support the role of pomegranate as a natural supplement to enhance male 
fertility, offering potential applications in rabbit breeding programs. Further studies are 
recommended to explore the long-term effects of PJ and its mechanisms of action in 
other animal models. 
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وحالة الأكسـدة، ومسـتوى ھرمون التسـتوسـتیرون في   التناسـلي،عصـیر الرمان على الأداء   تأثیر اضـافة
 ذكور الأرانب النیوزیلندیة

 مصطفي جلال عبد الفتاح محمد،الشیماء سید  النبي،محمود علي عبد  ,*محمد عبد الحمید محمد سید

 ، أسیوط، مصر.أسیوط الزراعة، جامعة الدواجن، كلیة قسم انتاج

 الملخص 
ــیر الرمان   ــة لتقییم تأثیر عصــ ــلي، وعلامات الإجھاد  )PJ(تھدف ھذه الدراســ على الأداء التناســ

أرنبًا بشــكل   12التأكســدي، ومســتوي ھرمون التســتوســتیرون في ذكور الأرانب النیوزیلندیة. تم تقســیم  
  20عشــوائي إلى مجموعتین: مجموعة الكنترول تتناول ماء الصــنبور العادي ومجموعة المعاملة تتناول  

 یومیًا. PJالرمان مل من عصیر 
الحیوانات    وحیویةوجودة السـائل المنوي، وحركة    القفز،بما في ذلك زمن    التناسـلیة،قیمت المعاییر  

المنویة، ومسـتویات ھرمون التسـتوسـتیرون. بالإضـافة إلى ذلك، تم قیاس معلمات مضـادات الأكسـدة في 
 ).CAT( تالیزونشاط الك )،MDA(، والمالوندیالدھید )TAC(الدم مثل مضادات الأكسدة الكلیة 

ــیر الرمان   من زمن القفز وأدي لزیادة  )P >0.05(قلل معنویاً   )PJ(أظھرت النتائج أن تناول عصـ
مستوي ھرمون التستوستیرون وحجم القذف وحركة الحیوانات المنویة الكلیة مقارنة بمجموعة الكنترول.  

ل ملیلتر   ة لكـ ات المنویـ ا انخفض تركیز الحیوانـ ة    )،P>0.05(بینمـ ات المنویـ دد الحیوانـ ة دونظـل عـ  الكلیـ
ز یلتاأظھرت ارتفاع في تركیز الك  PJكشـف تحلیل السـیرم أن الأرانب التي تناولت عصـیر الرمان    تأثیر.

TAC   وانخفاض تركیزالمالوندیالدھید MDA  ً مما یشـیر إلى تحسـن حالة الأكسـدة. لم یلاحظ أي   ،معنویا
 ).CAT( زیلتاالك في نشاط معنویةتغییرات 

یمكن أن یعزز الأداء التناســــلي ویخفف من  PJتشــــیر ھذه النتائج إلى أن تناول عصــــیر الرمان  
ــدي   أكســـ اد التـ ب الإجھـ اج ھرمون  للأرانـ ــدة وإنتـ ــادة للأكســـ ات المضـــ اعـ دفـ ا عن طریق دعم الـ ، ربمـ

ــدة في   ــادات الأكســ ــاھم المظھر الغني بمضــ ــتیرون. وقد یســ ــتوســ فینول    بما في ذلك البولي  ،PJالتســ
 والبونیكالاجین، في آثاره المفیدة على خصوبة الذكور، مما یدعم استخدامھ في برامج التربیة.
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