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Abstract
Aloe vera is a significant and well-recognized medicinal plant, extensively utilized by people globally as a popular remedy for overall health. Despite its widespread use, it has been established that Aloe vera exhibits anti-fertility properties. Consequently, this research was conducted to explore the potential of Aloe vera to cause male reproductive dysfunction. Our findings indicate that Aloe vera leads to a reduction in both body weight and testis weight. Additionally, results from CASA (Computer Assisted Semen Analysis) reveal a dose-dependent decrease in sperm concentration and motility. Furthermore, it increased the percentage of sperm abnormalities. Therefore, Aloe vera has been shown to exert an anti-fertility effect on the male reproductive system of albino rats.
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Introduction 
About 80% of people in developing nations, who cannot afford pharmaceutical medications, rely on traditional medicines, primarily plant-based ones, to meet their basic medical needs, according to the WHO in 2003. Worldwide, a comprehensive search has been conducted for antifertility effects in males using Ayurvedic literature and traditional medicine. 
Since the beginning of civilization, medicinal plants have been used to treat illnesses. Our ancient texts on Ayurvedic, Siddha, Unani, and Chinese medicine contain information regarding the advantages of herbal medications. 
One of the most well-known herbs for cosmetic purposes is Aloe vera, which has also been researched for its potential to treat other serious conditions like cancer, myocardial ischemia, ulcers, diabetes, haemorrhagic shock, hepatotoxicity, inflammation, allergic rhinitis, and oxidative stress. Aloe also has a number of other benefits, including anti-leishmanial anti-fungal, immunomodulatory, wound healing, cathartic, neuroprotective, radioprotective, hypotensive, and antiviral properties.
Aloe vera is the collective name for the aloe family of succulent plants. The sticky gel found in the aloe plant's thick leaves is full with substances that may have therapeutic uses. But the entire spectrum of health benefits from Aloe consumption is still unknown, and Aloe may have adverse effects. Although Aloe has not yet been connected to hormonal abnormalities, it may have an impact on certain hormones that the body produces. Some studies have shown that Aloe vera has an anti-fertility effect on the body. But data regarding this is little. Hence this study is being undertaken to study the abnormalities caused by Aloe vera in male albino rats. 
Materials and methods
 Aloe vera was administered orally to the animals. The low dose of Aloe vera was 50 mg/kg BW, the medium dose was 100 mg/kg BW, and the high dose was 200 mg/kg BW. The trial lasted for 45 days.
Animal collection and maintenance- 
The albino rats were bought from Datta Meghe College of Pharmacy in Wardha. The rats were allowed to freely eat a standard laboratory diet and water prior to the experiment. They were kept in a controlled environment with a 12-hour light and 12-hour dark cycle, adequate ventilation, and relative humidity. After the acclimation period, healthy rats were used for the study, and the animal was used in accordance with the recommended procedure by meeting all ethical standards.

                     
General Protocol 
After anaesthesia, rats were sacrificed by cervical dislocation and weighed. The testis was dissected and removed.  Before measuring sperm movement, the tissue was diced with scalpels for about a minute, and the dish was incubated for 15 minutes at 37°C. After removing the tunica albuginea from both the left and right testes, the testes were weighed. As explained below, the testes were subsequently homogenized individually. The semen was extracted by crushing the epididymis and was diluted up to 10 times and sent to computer assisted semen analysis study (CASA) for further analysis. 

RESULTS
 Body and Testis Weights 
Fig.1 and 2 shows the weights of the rats' bodies, over the course of 45 days, the control animal's body and reproductive organ weights increased noticeably. In the control animal, the weight of the testes grew roughly linearly. But in case of the medium dose and high dose Aloe vera treated animals, the weight of the testis and body decreased in a dose dependent manner. In the control animal, the initial body weight was 276.66±2.30 and the final body weight increased to 284±2.87 but in case of the high dose Aloe vera treated animal, the initial body weight was 303.83±3.87 and final body weight was 281.16±4.93*** Thus, there was a decrease in body weight. Similar was the case with testis weight. In the control animal, the testis weight was 1.93±0.042 and in the high dosed animal, the testis weight was 1.61±0.0057***. Thus, there is a decline in the weight of the testis.
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Fig.1: Body weight of control and Aloe vera treated rats for 45 days duration.
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Fig.2: Testis weight of control and Aloe vera treated rats for 45 days duration.
Sperm count
The sperm concentration of the Aloe vera treated animal was studied. It was seen that. The sperm concentration in the control group rat treated with normal saline was found to be 45.49±0.41 in the 50 mg/kg bw Aloe vera treated group, it was found to be 40.12±0.38***
and in the 100 mg/kg bw Aloe vera tarted group, it was found to be 32.13±0.33***
and in the 200 mg/kg bw Aloe vera treated group it was found to be 28.36±0.25*** Thus, there was a dose dependent decline in the sperm concentration of the Aloe vera treated rats. Thus, it can be concluded that Aloe vera decreases the sperm count in rats.
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Fig.3: Sperm count of control and Aloe vera treated rats for 45 days duration

Sperm motility 
The sperm motility of the Aloe vera treated animal was studied. It was seen that, the sperm motility in the control group rat treated with normal saline was found to be 29.46±0.25 in the 50 mg/kg bw Aloe vera treated group, it was found to be 21.33±0.50** and in the 100 mg/kg bw Aloe vera tartedtreated group, it was found to be 18.6±0.29*** and in the 200 mg/kg bw Aloe vera treated group it was found to be 17.4±0.36*** Thus, there was a dose dependent decline in the sperm motility of the aloe vera treated rats. Thus, it can be concluded that Aloe vera decreases the sperm count in rats. 
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Fig.4: Sperm Motility of control and Aloe vera treated rats for 45 days duration

Sperm morphological abnormalities 
The sperm morphological abnormalities of the Aloe vera treated animal was studied. It was seen that, the sperm morphological abnormalities in the control group rat treated with normal saline was found to be 29.46±0.25 in the 50 mg/kg bw Aloe vera treated group, it was found to be 21.33±0.50** and in the 100 mg/kg bw Aloe vera tartedtreated group, it was found to be 18.6±0.29*** and in the 200 mg/kg bw Aloe vera treated group it was found to be 17.4±0.36*** Thus, there was a dose dependent increase in the sperm morphological abnormalities of the Aloe vera treated rats. Thus, it can be concluded that Aloe vera increases the sperm morphological abnormalities in rats. 
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Fig.5: Sperm Morphological abnormalities of control and Aloe vera treated rats for 45 days duration.

Enzymatic Activity
Enzyme Superoxide Dismutase
Rats treated with Aloe vera for 45 days showed a decrease in the quantity of the antioxidant enzyme superoxide dismutase. Rats in the control group that were given normal saline had an enzyme level of 7.53±0.063 for superoxide dismutase. It was 6.22±0.092*** in the group treated with 50 mg/kg bw Aloe vera, 6.15±0.022*** in the group treated with 100 mg/kg bw Aloe vera, and 5.37±0.127*** in the group treated with 200 mg/kg bw Aloe vera. These results demonstrate that when the dosage of Aloe vera rose, the antioxidant enzyme superoxide dismutase dropped.
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Fig.6: SOD concentration of control and Aloe vera treated rats for 45 days duration
Enzyme Catalase 
Rats treated with Aloe vera for 45 days showed a decrease in the quantity of the antioxidant enzyme catalase. According to the study, the catalase enzyme was 67.33± 0.07 in the control group of rats given normal saline. The corresponding values for 50 mg/kg bw, 100 mg/kg bw, and 200 mg/kg bw are 66.96± 0.26, 50.78± 0.34***, and 38.67± 0.17***.
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Fig.7: Catalase concentration of control and Aloe vera treated rats for 45 days duration
Enzyme Lipid peroxidase (LPO)
Rats treated with Aloe vera for 45 days showed a decrease in the concentration of the antioxidant enzyme lipid peroxidase. The enzyme LPO was observed to be 2.8± 0.06 in the control group of rats treated with normal saline, 6.22±0.092*** in the 50 mg/kg bw Aloe vera treated group, 6.15±0.022*** in the 100 mg/kg bw Aloe vera treated group, and 5.37±0.127*** in the 200 mg/kg bw Aloe vera treated group.
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Fig.8: LOP concentration of control and Aloe vera treated rats for 45 days duration

Discussion 
The weight of the Aloe vera-treated animal in our investigation is dropping in a dose-dependent fashion. Low food intake and the metabolic alterations brought on by Aloe vera are most likely to justify for this. Similar outcomes were observed in research by Sakib, 2019; Misawa et al., 2012; and Beya et al., 2012, where in consumption of Aloe vera at different dosages led to a decrease in body weight, most likely as a result of increased oxidative stress and energy expenditure. 
The weight of the testicles of animals treated with Aloe vera decreased in a dose-dependent manner. These findings are comparable to those of Oyewopo et al., (2011).
In our study, the sperm count is decreasing with the increasing concentration of Aloe vera. These results are consistent with (Oyewopo et al., 2011). Our findings in this study are in accord with the observation of Lang (1993), who observed impairment of fertility as one of the major precautions in the use of the plant Aloe vera. This study supports this claim by showing that Aloe vera negatively affects the testicles. 


However, this result contradicts that of Maurice (1993), who found that a dose of 60 mg/kg bw Aloe vera powder boosted rabbits' reproductive rate and litter size. Since seminiferous tubules make up around 80% of the testes' volume, a decrease in their quantity may result in less sperm cell synthesis from the testis, which could explain the testicular weight loss (Abdel-Razik et al., 2021; Oyewepo et al., 2011).
In contrast to the findings of Nwanjo (2006), who indicated that Aloe vera is rich in antioxidants that inhibit lipid peroxidation and mops up free radicals, the investigations also showed a drop in testicular weight, sperm count, and sperm motility. The reduction in sperm cell production from the testis may be the cause of the testicular weight decline. This might have happened because the seminiferous tubules, which make up around 80% of the testicular volume, were reduced.
 Conclusion- 
Aloe vera has been shown to have anti-fertility properties. Therefore, the purpose of this study was to examine Aloe vera's potential to cause male reproductive dysfunction. According to our research, Aloe vera reduces both body and testicular weight, also it affects the antioxidant enzyme activity. In addition, research on CASA (Computed Assisted Semen Analysis) indicates that it reduces sperm concentration and motility in a dose-dependent manner. Additionally, it raised the proportion of sperm defects. Aloe vera has therefore been shown to have an antifertility effect on albino rats' male reproductive system.
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