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INTRODUCTION

The sperm are sensitive to osmotic pressure, acidosis, 
loss of energy, denaturation of proteins, and reac-

tive”oxygen species (ROS) (Haris et al., 2020). The  ROS 
is important factor of sperm cells damage (Bernard and  
Krause, 2007). The accumulation of ROS leads to oxida-
tive stress and cell death. To avert oxidative damage, the 
sperm cells have a natural protection regulation (antioxi-
dants); these antioxidants are found normally in all biolog-
ical environments (Halliwell and Gutteridge, 1999). The 
mitochondria dysfunction lead to increase ROS level so 
the enzymatic and non-enzymatic processes in cells fail to 
counteract the oxidation (Castellini et al., 2021). The ROS 
effects increase when its’ production is high than the anti-
oxidant activity (Pinto et al., 2020). To decrease the preser-

vation  effect on sperm cells, the extenders which are added 
to semen contain preventive components that enable the 
sperm to survive a long time (Bustani and Baiee, 2021). 

The sperm cells have high concentrations of polyunsatu-
rated fatty acids which”increase peroxidation of lipids in 
cells by increasing free radicals. This process leads to loss 
of membrane integrity, making sperm less able for ferti-
lization (Van Tran et al., 2017). The studies showed a sig-
nificant effect on semen quality by adding different types 
of antioxidant such as adding zinc oxide (Neamah et al., 
2022), the Opuntia ficus-indica extracts (Banana et al., 
2021), and astaxanthin and taurine (Neamah and Hou-
bi, 2020). Kuti, (2004) referred that the cactus pear has 
effective compounds such as flavonoids, dihydroflavonol, 
and flavones, in addition, cactus contains natural antioxi-
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dants including carotenoids, polyphenolic compounds, vi-
tamins,  chelators, and enzymes (Fernández-López et al., 
2010). Hence it was hypothesized that addition of extract 
of prickly pear (fruit of cactus) may safeguard the sperma-
tozoa due to presence of rich antioxidants. The study object 
was to investigate the prickly pear extract’s effect on ram 
semen characteristics at post cooling phase.

MATERIALS AND METHODS

This study was conducted at Al-Kut Technical Institute, 
Microbiology Laboratory. The semen was collected from 
four Awassi rams (3-3.5 years old). The semen was collect-
ed from the rams three times a week, and then the fresh 
semen was divided into four equal parts. One was served 
as control (only Tris extender (Sigma chemical Co., Ger-
many) without addition of prickly pear extract (PPE)), and 
other three were treatments: PPE1 treatment (5 mg PPE 
and Tris extender), PPE2 (10 mg PPE and  Tris extender), 
and PPE3 (30 mg PPE and Tris extender).  All groups 
were stored in cool temperature (5 ᵒC). The sperm motility, 
hypo-osmotic swelling test (to know the integrity of the 
sperm’s plasma membrane), and dead sperm percentage 
were estimated at 2, and 48 hours post-cooling.

The PPE was prepared depending on a method that de-
scribed by Sakai et al. (1986). In the beginning, the cla-
dodes of the prickly pear were dried at 60 ᵒC, and then 
grinded to small particles. The powder was stored at -18 
ᵒC. A 100 grams of prickly pear powder was placed  in 
1000 ml volumetric flask with a distilled water, the final 
solution  placed in the magnetic stirrer overnight, and then 
the filtrations were completed by using Whatman’s filter 
paper (no 1). It was centrifuged (30 rpm/ minutes), and the 
supernatant was placed in the oven at 40 ᵒC, and then the 
dried powder was stored at 5 ᵒC until used.

The sperm motility was evaluated according to Walton, 
(1933) depending on microscope assessment. The  HOS-
test was carried out depending on method described by 
Jeyendran et al. (1984) with some modifications by add-
ing 180 µl warm hypo-osmotic solution (150 mOsm / L) 
to 20 µl diluted semen, the solution kept at 37 ᵒC (water 
bath) for 30 min.  Two drops of the solution were put on a 
warm slide and covered by a coverslip, and the observations 
were done with a 40x magnification to observe the coiling 
sperm tail and sperm head swollen. The results of HOS-
test were calculated based on a percentage of the intact of 
plasma membrane.

The dead sperm percentages were estimated according to 
Evans and   Maxwell, (1987) with some modifications. The 
staining solutions were prepared by adding eosin Y (1.67 
g) (HIMIDIA, India) and nigrosin (10 g) (HIMIDIA, In-

dia) to distilled water (100 ml). The staining procedure was 
done by adding the staining solution (eosin Y and nigros-
in solution) (30µl) to the equal volume of diluted semen. 
Then the smear was made on a clean glass slide to observe 
under a light microscope (Hancock, 1951).

The data were estimated using SPSS software (SPSS/ver-
sion 26). The values are listed as mean and standard error. 
The statistical value between all treatments was counted by 
a one-way ANOVA test. The statistical model was: 
“Yij = μ + Ai + eij”
Where: 
Yij =  Observations, 
μ =  means, 
Ai =  the treatments effects, 
eij =  Error term.
For the comparison among the different periods (2 and 
48h) within each group  the following model was used:
“Yij  =  μ + Pi + eij”
where 
Pi=  Periods effect.

RESULTS

A significant (p≤0.05) increase in sperm motility was no-
ticed by adding 10 and 5 mg prickly pear extract (PPE2 and  
PPE1  groups) respectively after two hours of cooling stor-
age (Table 1). Further, a non-significant variation among 
the PPE3  group (30 mg PPE) and the control group was 
observed. The results revealed significant (p≤ 0.05) impact 
on sperm cells motility after 48 hours post-cooling, where 
the PPE2 group recorded the highest percentage of sperm 
motility compared with other groups. The groups PPE1 
and the control showed increasing in sperm motility than 
the PPE3 group (Table 1). While a significant (p≤ 0.05) 
variation was observed between 2 and 48 hours post-cool-
ing periods for all groups. 

The HOS-test percentages were reported in Table (2). 
There were non-significant (p>0.05) effects of adding sev-
eral concentrations of PPE as comparison with the control 
group at 2 hours post-cooling.  The results in the table (2) 
noticed no significant (p>0.05) variation between PPE2 
and the control group at 48 hours post-cooling, whilst, on 
the other hand, groups PPE1 and PPE3 recorded (p<0.05) 
the lowest percentages of HOS-Test as compared to oth-
er groups. The results in Table (2) refer to a significance 
(p≤0.05) variation between 2 and 48 hours periods for all 
groups.

The dead sperm percentage results were shown in Table 
(3). After two hours of cooling, the dead sperm decreased 
significantly (p≤0.05) in group 2 (10 mg PPE) as com-
pared to all other groups, while non-significant variations 
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Table  1:  The impact of adding prickly pear extract on 
the sperms motility percentage of ram semen preserved for 
different cooling periods. Mean ± Standard error
Significance After 48 h After 2 h treatments 

* 50.00 ± 1.65b B 85.00 ± 0.55abcA Control
* 51.25 ± 1.25b B 86.00 ± 0.6ab A PPE 1
* 60.00 ± 0.28a B 88.00 ± 0.4a A PPE 2

* 44.00 ± 1.25c B 81.00 ± 0.35c A  PPE 3
  * * Signifi-

cance
The different small letters in the same column refer to significant 
variations within groups, and capital letters within each row 
indicate comparison among periods within each group. PPE 1:  
5 mg prickly pear extract; PPE 2:  10 mg prickly pear  extract; 
PPE 3:  30 mg prickly pear  extract.*: p≤0.05.

Table 2: Effect of adding prickly pear extract on hypo-
osmotic swelling test of ram semen preserved for different 
cooling periods . Mean ± Standard error
Significance After 48 h After 2 h treatments 

* 42.00 ± 1.00a B 76.00±1.2a A Control

* 37.00 ± 3.00b B 75.14 ±1.4a A PPE 1
* 42.30 ± 1.00a B 76.00±0.9a A PPE 2

* 35.50 ± 0.50b B 75.03±1.00a A PPE 3

* * N.S Significance
The different small letters within same column refer to significant 
variations within groups, and capital letters within each row 
indicate comparison among periods within each group. PPE 1:  5 
mg prickly pear  extract; PPE 2:  10 mg prickly pear  extract; PPE 
3:  30 mg prickly pear  extract.*: p≤0.05. N.S.: non-significant.

Table 3: Effect of adding prickly pear extract on dead 
sperm percentage of ram semen preserved for different 
cooling periods. Mean ± Standard error
Significance After 48 h After 2 h treatments 

* 55.00 ± 0.3b B 17.00 ± 1.03a A Control
* 55.02 ± 0.3b B 17.00 ± 1.08a A PPE 1
* 75.11± 0.2a B 14.00 ± 0.47b A PPE 2

* 74.23 ± 0.2a B 18.00 ± 0.47a A PPE 3
 * * Significance

The different small letters in the same column refer to significant 
variations within groups, and capital letters within each row 
indicate comparison among periods within each group. PPE 1:  
5 mg prickly pear  extract; PPE 2:  10 mg prickly pear  extract; 
PPE 3:  30 mg prickly pear  extract.*: p≤0.05.

among the control, PPE1, and PPE3 was observed at the 
same time. 

There was a reduction (p ≤ 0.05) in the dead sperm per-

centage in control and PPE1 as compared to other both 
groups (Table 3).  There was a significant (p ≤ 0.05) in-
crease in dead sperm percentage in each group at 48 hours 
cooling as compared to 2 hours.

DISCUSSION

Adding prickly pear extract in the semen improved sperm 
motility at cooling. This finding is supported by the already 
published literature, where Allai et al. (2017) reported the 
significant enhancement of ram semen characteristics dur-
ing storage at 5 ᵒC by adding prickly pear essential oil  and 
yolk- skim milk-based extenders. In this study, the sperm 
cells motility increased by adding 10 mg of prickly pear 
extract at cooling for 2 and 48 h, while it was significant-
ly reduced while used 30mg PPE. These results supported 
with findings of Allai et al. (2016), who reported that the 
high concentrations of prickly pear may decrease sperm 
motility. 

Other plant-based antioxidants were also been report-
ed in the literature to improve sperm characteristics. The 
addition of 45 and 30 ppm of Capparis spinosa improved 
sperm cells motility,  viability,  and reduction of DNA”frag-
mentation in diluted human semen at 37 ᵒC for 24 hours 
(Khojasteh et al., 2021). Another study proved that adding 
2 to 10 mg/L Rhodiola rosea extract improved HOS-Test 
of diluted boar  semen post-cryopreservation (Zhao et al., 
2009).

In our study, there was a non-significant variation of HOS-
Test after 2 hours of cooling between all groups, and there 
were non-significant differences showed between adding 
10 mg prickly pear extract and the control group after 48 
hours, while the negative effect on the sperm cells was 
recorded by adding 5 and 30 mg PPE. Similar to these 
observations,  Hu et al. (2009) reported that adding 0.5 
mg of Gynostemma pentaphyllum extract to the diluted boar 
semen enhanced motility, acrosome and plasma membrane 
integrity, mitochondrial activity, and sodium oxide dismu-
tase (SOD) post-cryopreservation,  while adding 1 mg de-
crease several parameters. 

Adding Diospyros kaki at the rate of 1 and 6% to the bull’s 
semen improved sperm motility after 11 days of cooling, 
and cactus extract with 2, 4, and 6% enhanced the con-
ception rate in cows (El-Sheshtawy and  El-Nattat, 2017). 
Other study showed that adding 0.5 – 1.5 µg / mL of Albi-
zia harveyi extracts to the bulls semen lead to reduction of 
malondialdehyde (MAD) and increased total antioxidant 
capacity post-cryopreservation (Sobeh et al., 2017).“The 
positive differences were found in goats’ sperm cells mo-
tility, viability, and plasma membrane integrity by adding 
2, 4, and 6% of Salvia Rosmarinus extract, moreover, 2% 
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decreased the MDA level (Zanganeh et al., 2013). “The 
positive results in roosters’ semen were obtained after 48 
hours of cooling at 4 ᵒC by adding 4% and 6% of  Salvia 
Rosmarinus extract, while, 8%  concentration had harm-
ful effects on sperm cells parameters compared with the 
control group”(Touazi et al., 2018).”The addition of 0.5 – 
5 mg/mL of Moringa oleifera to the ram semen enhanced 
several sperm parameters post-cryopreservation. Thus, an 
extract concentration had a protective effect on the motil-
ity and antioxidant activity of the semen samples”(Carre-
ra-Chávez et al., 2020).

CONCLUSION

The cactus extracts are an important antioxidants that are 
added to diluted sperm at cooling preservation. In this 
study, the adding cactus extract (prickly pear extract) at the 
rate of 2 mg improved individual sperm motility, enhanced 
plasma membrane integrity and decreased the dead sperm 
cell percentages. Whereas, adding high concentration of 
prickly pear extract reduced sperm quality parameters dur-
ing preservation comparison with the control group.
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