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ABSTRACT 
 

The study aimed to evaluate the effect of the addition of aloe vera raw extract on 

the capacitation of bovine spermatozoa during the in vitro fertilization process. 

Hyper activated motility (HAM) and acrosome reaction (AR) of sperm cells, as 

well as in vitro fertilization and cleavage rates are the main parameters used to 

estimate the aloe vera’s effect on bovine spermatozoa’s fertilizing ability. In the 

current study, two different concentrations of aloe vera (5 and 10 µg/ml) were 

used. Frozen thawed semen spermatozoa were subjected to a swim-up technique 

to separate the motile spermatozoa and capacitated in modified Sperm Tyrode’s 

albumin lactate pyruvate (S-TALP) medium supplemented with heparin only 

without aloe vera treatment (positive control), heparin+5µg/ml aloe vera, 

heparin+10µg/ml aloe vera, and finally the negative control tube, which was 

supplemented with 5µg/ml aloe vera without adding heparin. Sperm cells were 

incubated for 90 minutes at 39C
0
 in a 5% CO2 incubator and evaluated every 30 

minutes at intervals. Cumulus oophorus complexes (COCs) were matured in a 5% 

CO2 incubator at 39C
0
 and inseminated in vitro with frozen-thawed bull sperm at 

the above concentrations. The inseminated oocytes were incubated at 39C
0
 in a 

5% CO2 incubator for 24 hours and then examined for evidence of fertilization. 

The current study revealed that the aloe vera concentration of 10µg/ml at 

incubation time (60 minutes) had the best effect on sperm capacitation and 

acrosome reactions. The overall percentage of spermatozoa with progressive 

motility (PM) had declined across all groups as time progressed, with a 

significantly lower value found at the above concentration, as well as the effect of 

sperm treated with aloe vera on fertilization rate. The results showed that the 

proportion of fertilized oocytes was significantly increased at the aloe vera 

concentration of 10µg/ml compared to the other concentrations (5µg/ml), positive 

control, and negative control, respectively. In conclusion, treatment of bull 

spermatozoa with 10 µg of aloe vera extract/ml semen was considered the most 

efficient concentration for enhancement of sperm capacitation as a high IVF rate 

was obtained in Holstein Bull. 
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INTRODUCTION 
 

Spermatozoa's cellular and molecular 

structure is altered during the cryopreservation 

process. Semen handling, cold shock, osmotic and 

toxic stresses produced by cryoprotectants, and the 

formation/reshaping of extra- and intracellular ice 

during freezing and thawing are a few of the 

mechanisms that contribute to the low sperm quality 

discovered during semen thawing. Sperm motility, 

viability, and mitochondrial membrane potential all 

decrease as a result of all of these traits, as well as 

plasma membrane rupture, volumetric alterations, 

and anomalies in the sperm flagellum (Ros-

Santaella et al., 2014).  

                        

          Overproduction of reactive oxygen species 

(ROS) during sperm storage might cause oxidative 

stress (OS), jeopardizing sperm integrity and fertility 

(José and Eliana, 2021). One of the main factors 

contributing to low sperm quality is oxidative stress, 

which frequently develops during semen storage and 

compromises sperm function by causing oxidative 

damage to proteins, lipids, and nucleic acids (Aitken, 

2017). Spermatozoa are particularly prone to 

oxidative damage because of the high concentration 
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of PUFAs (polyunsaturated fatty acids) in the plasma 

membrane and the absence of strong antioxidant 

mechanisms that may protect them from the 

excessive production of ROS (Zini et al., 2010). 
 

          Plant extracts have recently become a readily 

available and natural source of supplements to 

maintain and improve sperm function. The majority 

of plant species are high in antioxidants, which can 

act as ROS scavengers to reduce the deleterious 

effects of oxidative stress on sperm function (José 

and Eliana, 2021). The extracts are often added to 

the semen extender and utilized for both 

cryopreservation and refrigerated storage of sperm. 

All stages of the sperm cryopreservation process, 

including pre-freezing cooling/equilibration and post-

thawing incubation, can integrate these substances 

into the diluents. Overall, these natural substances 

can enhance sperm parameters and fertility; in 

addition, some plant species can provide defence 

against harmful germs and serve as ROS scavengers 

(José and Eliana, 2021). 
 

          The plant known as Aloe vera (Aloe 

barbadensis Miller) is a member of the Liliaceae 

family. This plant is commonly farmed in hot and dry 

regions in many countries (Choi and Chung, 2003). 

It has stiff grey-green lance-shaped leaves with a 

clear gel in the core of a mucilaginous pulp 

(Rajasekaran et al., 2005). The aloe vera plant is 

widely used as a therapeutic and medical agent due to 

its anti-inflammatory, antimicrobial, anticancer, 

wound healing, neuroprotective, anti-diabetic, and 

antioxidant properties (Kedarnath et al., 2013; 

Gabriel et al., 2015; Hashemi et al., 2015; Guven et 

al., 2016; Yuksel et al., 2016). Sugars, saponins, 

carotenoids, flavonoids, tannins, anthraquinone, 

steroids, vitamins, minerals, enzymes, 

polysaccharides, alkaloids, phenolic compounds, 

phenols, and organic acids are abundant in aloe vera 

(Lopez-Cervantes et al., 2018; Quispe et al., 2018). 
 

More than 200 different physiologically 

active components, including vitamins, minerals, 

enzymes, sugars, anthraquinones or phenolic 

compounds, lignin, saponins, sterols, amino acids, 

and salicylic acid, were found in aloe vera, according 

to Chauhan et al., (2014) analysis of the plant's 

chemistry. The presence of polysaccharides such as 

pectin, hemicellulose, glucomannan, and acemannan 

in such components is noted; the bulk of these 

polysaccharides are glucose and mannose derivatives 

(Leung et al., 2004). These sugars are recognized as 

significant sperm energy sources (King et al., 2006). 
 

          When spermatozoa come into contact with the 

seminal plasma, in the oviduct, or in vitro, when 

cultured in appropriate media, the process of sperm 

capacitation occurs, involving the removal and 

change of chemicals that stabilize the sperm 

membrane (Andrielle Thainar et al., 2017). A 

multitude of characteristics, including capacitating 

medium and incubation times, influence sperm in 

vitro capacitation. As a result, these variables, 

according to Abd-Allah et al., (2017), would 

influence motility, viability, and acrosome reaction 

rates. In this study, we look at the biological effects 

of aloe vera on the in vitro capacitation of bovine 

spermatozoa without using animals. 
 

 

MATERIALS AND METHODS     

 1.Ethical approval 
          This protocol was approved by Institutional 

Animal Care and Use Committee, Beni-Suef 

University (BSU-IACUC) with approval number 

(002-361). 
 

2. Chemicals and reagents 
          All reagents and Media were purchased from 

Sigma-Aldrich (Sant Louis, USA). Chemicals were 

provided by Dream CO. (Egypt) including: 

A- Sodium Chloride extra pure (NaCl) (S-08037). 

B- Calcium Chloride Dihydrate extra pure 

(CaCl2.2H2O) (C-02136). 

C- Potassium Chloride (KCL) (90499-500G). 

D- Sodium Phosphate Monobasic Di-hydrate extra 

pure (Sodium Di-hydrogen Orthophosphate) 

(NaH2PO4) (S-08272). 

E- Magnesium Chloride Hexa-hydrate extra pure 

(MgCl2.6H20) (M-05545). 

F- Phenol red indicator (pH indicator) (pH 6.4-8.2 

Yellow to Red) (P-06745). 

G- Sodium bicarbonate extra pure (Sodium hydrogen 

carbonate) (NaHCO3) (S-07990). 

H- Sodium Lactate 60% solution extra pure 

(C3H5NaO3) (S-08165, India). 

I- Bovine Serum Albumen (BSA) (A-00395). 

J- Sodium Pyruvate (C3H3NaO3) (S068110, New 

Delhi). 

K- Ethanol Labchem 70% (C2H5OH). 
 

3. Preparation of aloe vera raw extract 
          Fresh aloe vera leaves ranging in length from 

15 to 25 cm were rinsed in clean water. The fresh 

leaves were cut into pieces transversely. To avoid gel 

contamination, the filtrate of aloe vera extract was 

manually collected after homogenizing the solid gel 

in the leaf's center. The clear filtrate was kept at 20°C 

until use (Subbiah et al., 2005). 
 

4. Preparation of different concentrations of 

aloe vera 
           Aloe Vera was added in two concentrations: 5 

µg/ml semen and 10 µg/ml semen. 

 

5. In vitro sperm capacitation 
          According to Parrish et al., (1986), motile 

spermatozoa were distinguished using the swim-up 
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technique. Straws of frozen Holstein semen were 

obtained from the artificial insemination facility in 

the Beni-Suef Governorate of Egypt. Two semen 

straws were used in each trial, and the straws were 

defrosted in a 37°C water bath for 30 seconds. One 

millilitre of Sperm-TALP medium was prepared in 

each of the first three sterile tubes, and one millilitre 

of Sperm-TALP medium without heparin was created 

in the fourth (negative control). To get the final 

concentration (5 µg/ml semen), 1.25 µl of aloe vera 

extract was added to one Eppendorf tube with the 

post-thawed semen (0.25 ml), and 2.5 µl of aloe vera 

extract was added to the other Eppendorf tube with 

the post-thawed semen (0.25 ml) to get the final 

concentration (10 µg/ml semen).  
 

The four prepared tubes were admitted to 

four treatments: 50µl of frozen-thawed semen was 

layered under 1 ml of the medium in tube 1 (positive 

control; no aloe vera). 50µl of frozen-thawed semen 

(semen + 1.25µl of aloe vera extract) was layered 

under 1 ml of the medium in tube 2, 50µl of frozen-

thawed semen (semen+ 2.5µl of aloe vera extract) 

was layered under 1 ml of the medium in tube 3, and 

50µl of frozen-thawed semen (semen+ 1.25µl of aloe 

vera extract) was layered under 1 ml of the medium 

in tube 4 (negative control; heparin free). All 4 tubes 

were incubated for 30, 60, and 90 minutes at 39°C 

and 5% CO2 tension in an inclined position (45-

degree angle) in a CO2 incubator. After each 

incubation period, 200 µl of the uppermost 

supernatant of each tube (that contains highly motile 

spermatozoa) was pooled into a centrifuge tube. The 

4 tubes were centrifuged at 1800 rpm for 10 minutes, 

later, the pellet was re-suspended in 1 ml of 

fertilization medium (F-TALP: Tyrode's albumin-

lactate-pyruvate media) to prepare sperm suspension 

(Waleed et al., 2018). 
 

6. Assessment of sperm capacitation  
          During varied incubation periods, all fractions 

were examined for the following criteria.  
 

6.1. Assessment of sperm viability  
          According to Kitiyanant et al., (2002), the 

trypan blue exclusion method was employed to 

examine the viability of bovine spermatozoa. It is 

done by mixing 100 µl of sperm suspension (10
8
 

cells/ml) with an equivalent volume of Trypan blue 

2% and incubating the mixture for 15 minutes at 390 

°C.The proportion of viable sperm was measured 

using a hemocytometer. 

The spermatozoa were divided into two 

groups: live (sperm without color) and dead (sperm 

with blue color). The percentage of cells was 

calculated by counting all of the cells at random in 

the various fields. A minimum of 200 spermatozoa 

were examined for viability. 
 

6.2. Assessment of the hyper-activation 

motility (HAM)  
          Measurements of hyper-activation motility 

(HAM) were carried out using a modified version of 

the Fujinoki et al., (2006) approach. At 30, 60, and 

90 minutes of incubation, it was noticed. The 

observation was carried out at 37
0
C for 2 minutes, 

and the total number of motile and hyper-activated 

spermatozoa as well as their counts in each of the 10 

fields, were manually counted. A motile tail was 

observed in normal motile sperm. Following motility 

activation, the sperm head and flagella begin to beat 

almost symmetrically, causing the sperm to move 

along nearly linear trajectories. The spermatozoa 

pump their tails harder, asymmetrically, and with 

significant motions in HAM, which is characterized 

by asymmetrical beating of the flagellum (Fig.3). 
 

6.3.  Assessment of acrosome reaction. 
          The acrosome reaction was assessed using the 

Coomassie Blue G staining. Sperm cells were fixed in 

4% paraformaldehyde for 10 minutes before being 

centrifuged twice in ammonium acetate at 320 x g for 

8 minutes. A smear was made and stained with 0.5% 

Coomassie Blue (G-250) for 2-3 minutes (Larson 

and Miller, 1999). A total of 100 sperms were 

examined under a light microscope (x400). 

Acrosome-intact sperm colored darkly in the apical 

region of the sperm head while Acrosome-reacted 

sperm showed very faint or no staining in the 

acrosome area. 
 

7. The in vitro fertilization ability of 

spermatozoa 

7.1. Ovaries collection and transportation 

          About 150 ovaries were collected totally from 

apparently Sound cows from the Belefia abattoir and 

transported to the laboratory According to the 

procedure of Abdel-Halim, (2018). 
 

7.2. . Oocytes recovery 
          According to Mogas et al., (1992), the 

immature COCs were extracted from the ovarian 

stroma of small and medium-sized follicles (3-8 mm) 

using the aspiration technique, and according to 

Combelles and Albertini (2003) and Abd-Allah 

(2009), they were classified under a stereomicroscope 

according to their morphological criteria into three 

grades. 

 

7.3. . COCs in vitro maturation 
          Grades I and II were chosen for in vitro 

maturation, with Grade III being excluded, and the in 

vitro maturation phases (IVM) were carried out per 

the protocol of Yuanyuan et al., (2020), with some 

modifications. 
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7.4. Assessment of cumulus cells expansion 
          After 22–24 hours of incubation, the 

maturation was assessed using a stereomicroscope 

following the enlargement of the cumulus cells, and 

the oocytes were divided into three degrees, as stated 

by Abd-Allah, (2009). IVF was performed by 

randomly dividing IVM oocytes into four groups. A 

hemocytometer was used to determine the sperm 

concentration. Aliquots of IVF-TALP with 

approximately 2 Х 10
6
 motile sperm/ml (4000 sperm 

cells/droplet) were then added to droplets of IVF 

media with 10–12 mature COCs (Ward et al., 2003). 

The inseminated oocytes were cultured in a CO2 

incubator for 24-36 hours, and the formation of a 

second polar body in a peripheral location served as a 

marker for fertilization. This was followed by oocyte 

cleavage up to the level of two cell stages, which 

served as confirmation (Hensleigh and Hunter, 

1985). The experiment was replicated 16 times. 

Throughout 16 trials, a total of 640–760 oocytes were 

inseminated (160–192 oocytes for each group). 

8. Statistical analysis 
          The data were analyzed using the IMB SPSS 

version 22 statistical software (SPSS, 2011). The 

differences in progressive motility (PM), 

hyperactivation motility (HAM), and acrosome 

reaction (AR) among the different aloe vera 

concentrations at different incubation durations were 

analysed using a two-way ANOVA followed by a 

Fischer's least significant difference (LSD) for 

multiple comparisons. A one-way ANOVA was used 

to compare the differences in in vitro fertilization 

parameters across treatments. The results were given 

as mean values for each set of data ± standard 

deviation of the mean, and the level of statistical 

significance in all analyses was defined at a 

probability level of P<0.05. 

 
 

RESULTS 
 

1. In vitro sperm capacitation 

1.I. Effects of aloe vera concentrations on the progressive motility (PM) of bovine spermatozoa at 

different incubation times 
          Sperm progressive motility% was analyzed at different incubation durations (30, 60, and 90 minutes) after 

aloe vera supplementation. The overall percentage of spermatozoa with progressive motility had declined across 

all groups by time progressing with a significantly lower value (1.06 ± 0.92); mean ±SD was found at the aloe 

vera concentration of (10 µg/ml when compared with other treatments as seen in table (1). So the concentration of 

10 µg/ml is the best concentration for sperm capacitation, as the decline in progressive motility% changed to 

HAM. 

 

Table.1. Effect of supplementation of different concentrations of aloe vera and different incubation 

times on PM of bull spermatozoa. 
 

Dependent Variable:   PM 

Incubation Time Aloe Vera 

Treatment 

Mean ± SDM 95% Confidence Interval 

Lower Bound Upper Bound 

Zero minute Positive Control 57.19 ± 1.97 
a
 56.15 58.22 

5 µg /ml 57.37 ± 2.02 
a
 56.33 58.41 

10 µg /ml 57.31 ± 1.58 
a
 56.27 58.35 

Negative Control 57.37 ± 2.02 
a
 56.33 58.41 

30 Minutes Positive Control 47.19 ± 2.19 
a
 46.15 48.22 

5 µg /ml 41.50 ± 1.46 
b
 40.462 42.53 

10 µg /ml 37.50 ± 2.19 
c
 36.46 38.53 

Negative Control 50.81 ± 2.13 
d
 49.77 51.85 

60 Minutes Positive Control 28.44 ± 2.96 
a
 27.40 29.47 

5 µg /ml 17.06 ± 2.14 
b
 16.02 18.10 

10 µg /ml 9.19 ± 2.10 
c
 8.15 10.22 

Negative Control 38.44 ± 2.15 
d
 37.40 39.47 

90 Minutes Positive Control 25.37 ± 2.55 
a
 24.33 26.41 

5 µg /ml 10.13 ± 2.44 
b
 9.08 11.16 

10 µg /ml 1.06 ± 0.92 
c
 0.02 2.10 

Negative Control 37.44 ± 2.06 
d
 36.40 38.47 
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1.2. Effects of aloe vera concentrations on the hyperactivated motility (HAM) and acrosome 

reaction (AR) of bovine spermatozoa at different incubation times 
          Different stages of the capacitation processes of spermatozoa were analyzed at different incubation 

durations (30, 60, and 90 minutes). Most of the spermatozoa remained non-hyperactivated in all groups (0.00±.00) 

at zero minutes. With time progression (at 30 and 60 minutes of incubation), the percentage of hyperactivated 

spermatozoa increased with a significantly higher value (28.31 ± 2.30); mean ±SD was recorded at the aloe vera 

concentration of (10 µg /ml) and incubation time of (60 minutes) when compared with other treatments  (Fig.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1: Differences in HAM at different incubation times among different aloe vera concentrations 

 

 
          In the case of acrosome reaction, at the start of incubation, most spermatozoa in all groups were acrosome 

intact (0.00±0.00). By increasing the time of incubation, the percentage of acrosome-reacted spermatozoa 

increased with a significantly higher value (33.81 ± 2.16); mean ±SD was found at the aloe vera concentration of 

(10 µg /ml) and incubation time of (60 minutes) when compared with other groups as seen in Fig. (2). Long 

incubation for 90 minutes had a bad effect on sperm hyperactivation and acrosome reaction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2: Differences in AR at different incubation times among different aloe vera concentrations 
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2. In vitro fertilization 
          The current study found that treatment of spermatozoa with aloe vera before fertilization was beneficial for 

fertilization. It showed that aloe vera concentration of (10 µg/ml) had a significant impact on the number of viable 

zygotes, with the highest value obtained (8.50 ± 2.36) when compared to other treatments. Concerning the effect 

of aloe vera on the development rate, it was found that the addition of aloe vera (10 µg/ml) resulted in a 

significantly higher value for cultured zygotes with male and female pronuclei, second polar body, and oocytes 

cleaved to two cell stages (0.50 ± 0.81; 3.94 ± 2.67; 0.31 ± 0.60) respectively than other groups. Furthermore, The 

data also revealed that aloe vera has a substantial influence on the number of non-developed (degenerated) 

zygotes, with the lowest value (3 ± 1.26) seen at aloe vera concentration of (10 µg /ml) when compared to other 

treatments. Table (2) summarized the outcomes of in vitro fertilization based on the results of hyper-activated 

motility (HAM) and acrosome reaction (AR) of spermatozoa treated with aloe vera extract. 

 

Table 2: Effect of supplementation of different concentrations of aloe vera in capacitation media on in 

vitro fertilization parameters of bovine oocytes 

 
IVF Parameters Aloe Vera Treatment Mean 

± SDM 

95% Confidence Interval for 

Mean 

Lower Bound Upper Bound 

Trypan blue exclusion test (Live 

Zygotes) 

Positive Control 2.75 ± 1.34 
a
 2.04 3.46 

5 µg/ml 6.63 ± 2.27 
b
 5.41 7.84 

10 µg/ml 8.50 ± 2.36 
c
 7.24 9.76 

Negative control 1.06 ± 0.85 
d
 0.61 1.52 

NO. of Zygotes Cultured Positive Control 2.75 ± 1.34 
a
 2.04 3.46 

5 µg/ml 6.63 ± 2.27 
b
 5.41 7.84 

10 µg/ml 8.50 ± 2.36 
c
 7.24 9.76 

Negative control 1.06 ± 0.85 
d
 0.61 1.52 

NO. of Zygotes Developed With 

2PN 

Positive Control 0.06 ± 0.25
 a
 -0.07 0.20 

5 µg/ml 0.13 ± 0.34 
a
 -0.06 0.31 

10 µg/ml 0.50 ± 0.81 
b
 0.06 0.94 

Negative control 0.00 ± 0.00 
a
 0.00 0.00 

NO. of Zygotes Developed With 

2
nd

 Pb  

Positive Control 0.81 ± 0.91 
ac

 0.33 1.30 

5 µg/ml 1.69 ± 1.35 
a
 0.97 2.41 

10 µg/ml 3.94 ± 2.67 
b
 2.51 5.36 

Negative control 0.31 ± 0.47
 c
 0.06 0.57 

NO. of Zygotes Developed With 

2 cell stage 

Positive Control 0.00 ± 0.00 
a
 0.00 0.00 

5 µg/ml 0.13 ± 0.34 
ab

 -0.06 0.31 

10 µg/ml 0.31 ± 0.60 
b
 -0.01 0.63 

Negative control 0.00 ± 0.00
 a
 0.00 0.00 

Non-Developed Zygotes Positive Control 8.75 ± 1.88 
a
 7.75 9.75 

5 µg/ml 4.88 ± 1.45 
b
 4.10 5.65 

10 µg/ml 3 ± 1.26 
c
 2.33 3.67 

Negative control 10.44 ± 2.15 
d
 9.29 11.59 

Non-Identified Zygotes Positive Control 1.88 ± 0.88 
a
 1.40 2.35 

5 µg/ml 4.69 ± 1.58 
b
 3.85 5.53 

10 µg/ml 3.75 ± 1.61
 c
 2.89 4.61 

Negative control 0.75 ± 0.77 
d
 0.34 1.16 

Data are expressed as means ± SDM. 

Values with different superscript letters in the same parameter are significantly differing at P ˂ 0.05.  

2
nd 

PB = second polar bodies; 2 PN = two pronuclei; 2 cell = fertilized oocytes (2 cell stage). 

Non-Developed zygotes = degenerated; Non-Identified zygotes = Alive zygotes but their development is unclear 

to me. 
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Fig.3: Capacitated bovine spermatozoa, notice the Hyper-activated motile bovine spermatozoa under microscope. 

Hyper activated sperm (open arrows) shows asymmetrical flagellate bends and with large bent tail while Non-

hyper activated sperm (filled arrows) display a straight tail (x 400).  
 

 

DISCUSSION 
 

Numerous studies have focused on improving 

sperm quality by in vitro treatment of frozen-thawed 

semen with antioxidants that induce their positive 

effect on sperm parameters by suppressing ROS 

formation and reducing the detrimental effects of OS, 

resulting in increased sperm motility, viability, 

capacitation, and acrosome reaction (Garagozloo 

and Atiken, 2011; Pinto et al., 2020). It is thought 

that mild and low OS induce hyperactivation, 

motility, and capacitation via increased tyrosine 

phosphorylation, hence promoting fertilizing 

potential (Lamirandee et al., 1997). 

  

                    Aloe Vera is a medicinal plant that can 

be used as a natural antioxidant, according to studies 

conducted in vivo and in vitro, as it has a strong 

potential to reduce oxidative stress and fat oxidation 

(Taukoorah and Fawzi, 2016; Sacan et al., 2017; 

Behmanesh et al., 2018). Aloe vera extracts are 

shown to reduce lipid peroxidation and DNA 

fragmentation by free radicals in a different study 

conducted by Debnath et al., (2018). Zareie et al., 

(2021) stated that the antioxidant activity of this plant 

depended on its total phenolic content. The integrity 

and fertility of semen are significantly influenced by 

vitamin C in aloe vera gel, which accounts for 65% of 

seminal plasma's overall antioxidant capacity. As a 

result, Aloe Vera's antioxidant properties enable it to 

protect spermatozoa from free radicals (Naeem et al., 

2021). To the best of our knowledge, no research has 

been done to investigate the role of aloe vera addition 

on the capacitation and acrosome reaction of frozen-

thawed bovine spermatozoa. 

 

          In this study, supplementation of the 

capacitation medium with different aloe vera 

concentrations significantly enhanced hyperactivation 

and acrosome reaction as well as the fertilizing 

capacity of frozen-thawed semen, but the greatest 

values were observed in the case of frozen-thawed 

semen treated with 10µg/ml Aloe Vera concentration 

and incubated for 60 minutes for HAM and AR, and 

consequently, IVF parameters when compared with 

the other different concentrations and incubation 

periods, while progressive motility significantly 

decreased with incubation time progression. The 

positive effects of aloe vera were clarified by 

improving sperm functions and a change in sperm 

motility pattern from progressive to HAM, which is a 

movement pattern characterised by asymmetrical 

flagellar beating (Mortimer and Mortimer, 1990; 

Demott and Suarez, 1992) and may be critical to 

fertilization success (Ho and Suarez, 2001). It is 

unknown exactly how aloe vera extract improves 

sperm quality at this time. It has been reported that 

this plant contains folic acid and zinc, both of which 

function as antioxidants and can improve the quality 

of sperm by lowering semen apoptosis (Pfeifer et al., 

2001; Shahraki et al., 2014). 

 

           Ghotbabadi et al., (2012) and Quispe et al., 

(2018) have also shown that aloe vera extract 

contains phenols. Phenolic compounds are widely 

distributed in plants and have the direct ability to 

remove free radicals. As a result, the antioxidant 

properties of aloe vera’s phenolic components may be 

responsible for the improvement in sperm quality. 

Phenolic antioxidants function as metal chelators or 

free radical terminators (Shahidi et al., 1992). The 

antioxidant characteristics of phenolic compounds 

can be attributed to their capacity to donate hydrogen 

ions (Wojdyło et al., 2007). Additionally, it contains 

a variety of polysaccharides (Leung et al., 2004), 
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which, in addition to providing energy, are known to 

have certain extracellular cryoprotective properties 

and support the stability of the sperm membrane (Hu 

et al., 2009). 

  

          The findings of our study come to a consensus 

with the results of the study conducted by Zareie et 

al., (2021), who reported a significant improvement 

in total motility, progressive motility, and membrane 

integrity when using 20 µg/ml of aloe vera extract in 

the extender compared to control treatment. 

Additionally, according to Yong et al., (2017), the 

use of aloe vera as a cryoprotectant for freezing fish 

semen improved sperm viability and motility. 

Besides, Jasem and Nasim (2011) found that aloe 

vera can promote male fertility by improving sperm 

quality and may be useful in the development of 

medications to boost male fertility. Furthermore, our 

results coincide with Fakhrildin and Sodani (2014) 

observation that the antioxidative phenolic compound 

in aloe vera has a positive effect on sperm 

parameters, including a highly significant rise in the 

percentage of sperm motility, viability, concentration, 

agglutination, normal sperm morphology, and hypo-

osmotic swelling test results (HOS test). 

 

In line with our results, Padamveer et al., 

(2020) showed a significant difference in post-thaw 

% progressive motility, living spermatozoa, 

acrosomal integrity, sperm abnormalities, and 

(HOST) positive spermatozoa between the control 

and aloe vera groups. 

 

On the contrary, our findings contradict 

Mina, (2019) findings that aloe vera leaf extract 

inhibits animal sperm motility. This disagreement 

could be related to the differing conditions of 

experimentation. 

 
 

 
 

CONCLUSION 

Based on the findings of this study, it can be 

concluded that bovine spermatozoa incubated with 

Aloe Vera raw extract (10µg/ml) for 60 minutes 

showed increased sperm hyper-motility and acrosome 

reaction when compared to other treatments, positive 

and negative controls, and produced the highest 

percentage of fertilized oocytes. This could be related 

to aloe vera’s ability to increase sperm viability 

parameters. So this study is considered a promise for 

dissolving many problems associated with IVF due to 

the bad quality of the sperm. 
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