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Abstract 

Background and Aim:Plant extracts may change sperm function or morphology leading to 

improving or damaging effects on sperm biology. The aim of this study was to determine the 

effects of garlic leaf and bulb extract on animal (cow) sperm morphologyin vitro. 

Methods: Different concentrations of garlic leaf and bulb extract were prepared and animal 

(cow) sperm samples were exposed to different concentrations of garlic solution. The sperm 

morphology was examined using routine laboratory method. Statistical significance was 

evaluated by one-way analysis of variance (ANOVA) test. 

Results: Adding garlic extract to sperm specimen significantly decreasedhe percentage of 

abnormal sperms. 

Conclusion: Our findings show that garlic leaf and bulb extract has protecting effects on 

animal sperm morphology in vitro. 
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Introduction 
Numerous experiences have shown that garlic has significant effects on reproductive system 

performance [1]. In this regard, numerous studies have reported the effects of garlic on the 

physiology of the male reproductive system [2]. Laboratory and clinical studies also indicate 

that garlic can also affect sperm quality [3]. 

Garlic is scientifically named Allium sativum, a plant from Asparagus or Amarylidaceae and 

the Onion or Elias subspecies and Garlic or Allium genus. It is a herbaceous and permanent 

herb that reaches up to 2 cm in height. The underground part is swollen and composed of 2 to 

3 pieces of thin, delicate gray-white membranes. Its leaves are narrow and striped in dark green 

and its flowers are small pink with an umbrella at the end of the stem.The main home country 

of garlic, Asia and in areas of Iran, Afghanistan and India have been reported. Garlic is one of 

the most widely grown onion vegetables after edible onion and is of great importance in 

nutritional and pharmaceutical value [4] 

Garlic is effective in gastrointestinal function, respiration, circulation, nerve and glands and 

reproductive function. For the treatment of sinusitis, constipation, fever, cough, headache, 

abdominal pain, sinus congestion, gout, rheumatism, hemorrhoids, asthma, bronchitis, 

dyspnea, hypertension, high cholesterol and triglycerides, low blood sugar, high blood sugar, 

and place The snake bite is used. Garlic is also used to fight stress and fatigue and maintain 

liver health. Garlic also relieves toothache, abdominal pain, eyelash removal, relieving warts, 

relieving stress and fatigue.In addition, garlic is one of the vegetables that can prevent many 

cancers. It prevents colon, breast, stomach, prostate, and bladder cancer and is useful for people 

with hyperthyroidism because it is a rich source of iodine [5]. 
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Garlic has a variety of bioactive compounds, including organo-sulfur compounds (containing 

bioactive sulfur), saponins, phenolic compounds and polysaccharides. Di-allyl trisulfide E-

ataenen, Z-ataene, S-allyl cysteine and S-allyl cysteine sulfoxide (alloy) [6]. 

The sperm consists of the head, neck, middle part, main part and end part. Since the end portion 

is barely visible under the light microscope, the sperm appear to include the head (head and 

neck) and tail (middle, main, and end). A normal sperm has a normal head and tail. All other 

forms are considered abnormal [7] 

We carried out this study to determine the effects of garlic leaf and bulb extract on animal 

(cow) sperm morphology in vitro. 

 

Materials and Methods 
Extract preparation 

The selected plant was collected in different areas of Hamedan province, Iran in April, 2019. 

Garlic bulb was laminated after removing the peels. Garlic leavesand laminates were dried at 

room temperature in the dark and ground finely using blender (Figure 1). After grinding, 

ethanol was added to the sample to cover almost all the powder surface. Then the erlen was 

placed in a percolator for 48 hours. The solution was filtered to remove undissolved particles 

to obtain clear solution. The solution was divided into glass plates and was placed at room 

temperature to evaporate the solvent thoroughly. Finally, it was kept in refrigerator until used. 

 

    

Garlic laminates Garlic bulb powder Garlic leaves Garlic leaves powder 

 

Sperm sample 

Cow sperm samples were obtained from Association of Stockbreeders, Hamedan, Iran, and 

were kept in nitrogen tank until were used in our experiment. 

Groups  

We prepared samples as following:   

Control: 10 µL sperm sample + 10 µL PBS 

Group 1: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.1mg/ml)  
Group 2: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.01mg/ml) 

Group 3: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.001mg/ml) 

Group 4: 10 µL sperm sample + 10 µL garlic leave or bulb extract(0.0001mg/ml) 

20 µL Eosin was added to each group to detect abnormal sperms under microscope. 

 

Results 
Figure 2 shows the sperm morphology in control and groups exposed to different concentration 

of garlic leave extract.Compared with control group, the abnormal sperm percentage decreased 

significantly (P<0.001) in all samples exposed to garlic leave extract except the group exposed 

to 0.0001 microliter of the extract. 
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Figure 2. The abnormal sperm percentage in samples exposed to different garlic leave extract concentrations 

compared to control group. *** indicated significant difference compared with control group (P<0.001). 

 

Figure 3 shows the sperm morphology in control and groups exposed to different concentration 

of garlic bulb extract. Compared with control group, the abnormal sperm percentage decreased 

significantly (P<0.001) in all samples exposed to garlic bulb extract except the group exposed 

to 0.0001 microliter of the extract. 

 

 
Figure 3. The abnormal sperm percentage in samples exposed to different garlic bulb extract concentrations 

compared to control group. *** indicated significant difference compared with control group (P<0.001). 
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Discussion  
Aqueous extract of garlic appears to have good antioxidant effects on oxidative stress [2]. In 

addition, aqueous extracts of garlic can protect against cadmium-induced oxidative damage 

induced by spermiotoxicity [8]. Administration  of garlic hydroalcoholic extract also can 

improve reproductive parameters of normal male mice [3].Studies show that garlic extract 

protects germ cells in adult male rats, which may reflect its antioxidant role [9]. Numerous 

experiments indicate that the antioxidant activity of garlic is due to its sulfur compounds, which 

are abundant in garlic extract.This antioxidant activity destroys the released radicals [10].Garlic 

probably protects the sperm against oxidative damage by decreasing the lipid peroxidation and 

enhancing the antioxidant defense mechanism, thus improving morphologically the quality of 

sperm [11]. Antioxidant effects may also be present in garlic by inhibiting oxidative stress, 

reducing the percentage of abnormal sperm [12].On the other hand, garlic may contribute to 

sperm protection by reducing oxidative stress and controlling sperm Na + / K + -ATPase 

activity and Ca2 + levels [13]. In contrast, it has been shown that garlic may decrease sperm 

viability and motility [14].  

 

Conclusion 
Our findings show that garlic leaf and bulb extract has protective effects on animal sperm 

morphology in vitro. 
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