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Introduction 

One of the main issues in medicine is infertility. The 

cause of infertility in 40% of infertile couples is 

considered to be male infertility. Since sperm 

production disorders are the leading cause of male 

infertility, correcting these disorders to make 

fertility possible for many couples is of great 

importance (1,2). Oxidative damage caused by free 

radicals is a major cause of idiopathic oligospermia 

and even has adverse effects on sperm structure 

and produces sperm abnormalities (3-5). There are 

two antioxidant systems in the human body 

(antioxidant defense system), containing proteins 

such as albumin and ceruloplasmin which bind to 

metal ions and prevent the formation of active 

species, and thus, prevent a chain reaction of 

reactive oxygen species (ROS). While scanning the 

system, antioxidants like vitamin E, vitamin C, 

glutathione peroxidase, eliminate produced ROS in 

order to inhibit plasma membrane lipid 

peroxidation (6). Assisted reproductive technology 

(ART), such as intracytoplasmic sperm injection 
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Abstract  
Objective: In the present study, the therapeutic effects of mixed herbs (onion, ginger, basil, cinnamon, 
orange peel, yellow and red watermelon seeds, and carrot seed) on catalase levels in the semen of men 
with oligospermia were evaluated. About 50% of recognized infertility factors are male-related factors, 
and are mainly the result of oligospermia, astenospermia, and teratozoospermia. 

Materials and Methods: The study participants included 40 males with oligospermia and infertility. The 
studied medicine were 700 mg capsules containing onion, ginger, basil, cinnamon, orange peel, yellow and 
red watermelon seeds, and carrot seed (100 mg of each). Catalase activity was measured by Aebi method. 

Results: A significant increase was observed in catalase level in semen as a result of using the medicinal 
plant mixture (P < 0.001). 

Conclusion: Free radicals play an important role in male infertility. Antioxidants can prevent the 
damaging effects they have on sperm. Oxidative stress reduction can increase the chances of natural 
fertility or assisted reproductive technology (ART). Medicinal plants have low costs, complications, and 
easy availability, and cause an increase in semen plasma antioxidants and subsequent improvement in 
semen parameters. Thus, they can be the source of new hopes for the treatment of infertility. 
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(ICSI), zygote intrafallopian transfer (ZIFT), and in 

vitro fertilisation (IVF), can lead to fertilization of 

the egg and sperm and have solved many infertility 

problems. Nevertheless, these treatment methods 

are extremely costly procedures. Low-cost medical 

treatments are also available for a wide range of 

couples. Much attention has been paid to the 

bioactivity of plant extracts because they are 

derived from natural resources and are compatible 

with the vital systems. Medicinal plants have a 

positive impact on the increasing of fertility and to 

resolving of issues such as hormonal imbalances, 

oligospermia, sperm motility, prostatitis, and 

varicocele, and thus, have long been studied. 

Previous studies conducted on laboratory animals 

have proven the beneficial properties of onion (7), 

ginger (8), basil (9), cinnamon, orange peel (10), 

yellow and red watermelon seeds, and carrot seed 

(11) as rich sources of vitamins, flavonoids, and 

minerals. Based on the results of these studies, each 

of these plants has dramatic effects on infertility 

factors. Orange peel extract can improve sperm 

motility and cinnamon affects testosterone levels 

more than others. On the other hand, red 

watermelon seed extract and orange peel extract 

further reduce the amount of malondialdehyde 

(MDA) and increase the amount of superoxide 

dismutase (SOD). Based on previous studies, yellow 

watermelon seeds have a greater effect on SOD and 

cause an increase in its amount. Therefore, these 

herbs have a more significant effect on 

oligospermia in comparison to other infertility 

factors. The complex combinations of these extracts 

can have different effects and often show 

significantly greater effects than each compound of 

the plants. Therefore, the aim of this study was to 

investigate the effect of mixed herbs on the 

improvement of the standards of abnormal sperm 

and male infertility. In case of positive results, this 

herbal mixture can be beneficial and may be used 

before ART as a booster containing natural 

antioxidants to increase the fertility of sperm. 

 

Materials and Methods 

The study participants consisted of 40 males with 

infertility and oligospermia. They were enrolled in 

the study after obtaining informed consents from 

each one and in the absence of any specific drug used 

during the past 6 months. First, the initial semen 

samples, after a minimum of 2 and a maximum of 7 

days of abstinence from sexual contact, were 

obtained to assess the baseline levels of semen 

catalase. Then, they received medication for 6 

months. The studied medicine were 700 mg capsules 

containing onions, ginger, basil, cinnamon, orange 

peel, superoxide dismutase, yellow and red 

watermelon seeds, and carrot seeds. An equal 

amount of each element (100 mg) was used in the 

capsules. The patients used one capsule daily. The 

antioxidant that was studied was catalase. 

Catalase activity was estimated using the Aebi 

method (12). Catalase can degrade hydrogen 

peroxide, which can be measured directly through 

the decrease in the absorbance at 240 nm. Hydrogen 

peroxide was diluted with phosphate buffer at pH: 

7.0 and its initial absorption was adjusted between 

0.5-0.6 absorbance units in 240 nm. The decrease in 

absorbance was measured. A unite of catalase 

activity was defined as the amount of catalase 

adsorbed within 30 seconds at 25 °C. Catalase 

activity was then calculated by the change in 

absorbance and expressed as u/ml (12).  

 

Results 

This was a clinical trial on 40 male participants with 

infertility and oligospermia. 

Participant’s characteristics 

The mean age of the participants was 34.1 ± 9.16 

years. The youngest was 21 years old and the 

oldest was 80 years old. The mean of the infertility 

years of the patients was 3 years; maximum 13 

years and minimum 1 year. Due to the abnormal 

distribution, the mean and standard deviation 

were not reported (Table 1). 

 
Table 1. Demographic characteristics of the 
participants 
Variable  Mean ± SD 
Age (year) 34.1 ± 9.16  
Occupation  

Self-employed 17.0 ± 42.5 
Worker  10.0 ± 25.0 
Driver  6.0 ± 15.0 
Employed  3.0 ± 7.5 
Farmer  1.0 ± 2.5 
Retired  1.0 ± 2.5 
Chef  1.0 ± 2.5 
Data not available  1.0 ± 2.5 

Smoking  
Yes  5.0 ± 12.5 
No  35.0 ± 87.5 

Alcohol  
Yes  0 ± 0 
No  40.0 ± 100 

Drugs  
Yes  0 ± 0 
No  40.0 ± 100 

Side effects   
Diarrhea  2.0 ± 5.0 
Tenesmus  2.0 ± 5.0 
Nausea  1.0 ± 2.5 
Gastrointestinal bleeding  1.0 ± 2.5 

 

Determining the changes in semen catalase 

Using the Kolmogorov-Smirnov test and descriptive 

evidence, the normality of data related to the semen 

catalase variable was evaluated; it followed a normal 

distribution. Paired t-test analysis was performed, and 

P values of less than 0.05 were considered significant. 

Semen catalase changes as a result of medication use 

were significant (P < 0.001) (Table 2).   
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Table 2. The relationship between using the medicinal plant combination (onions, ginger, basil, cinnamon, 
orange peel, yellow and red watermelon seeds, and carrot seeds) and semen catalase  

Variable  Before (Mean ± SD) After (Mean ± SD) MD (CI 95%) P  
Semen catalase  14.10 ± 0.418 15.97 ± 1.070 -1.87 (-2.18 to -1.56) < 0.001 

MD: Mean difference; CI: Confidence interval; P < 0.05 is significant; P value based on paired t-test 

 

Discussion 

There is growing evidence about spermatozoa damage 

caused by oxygen free radicals (ROS) (13). Oxidative 

stress has a basic role in male infertility nd poor sperm 

quality and performance. The overall level of 

antioxidants and vitamin E concentrations in plasma of 

infertile men, compared to fertile men, were clearly 

lower. There was a direct relationship between catalase 

activity and superoxide dismutase in seminal plasma of 

malondialdehyde (MDA) spermatozoa levels in men 

with normospermia. Furthermore, there was a direct 

connection between overall catalase activities and 

overall MDA level in seminal plasma (14). 

The purpose of this study was to investigate the 

relationship between nutritional supplements rich in 

antioxidants and antioxidant levels in semen. In the 

present study, a strong relationship was observed 

between diet rich in antioxidants and improved 

plasma antioxidant parameters of semen. 

Nevertheless, further studies are necessary in this 

regard. Infertile men with or without varicocele have 

higher seminal plasma MDA levels and lower levels of 

antioxidants compared with fertile men with or 

without varicocele. Increased oxidative stress has a 

direct correlation with reduced semen parameters 

(15). In recent years, the widespread use of herbal 

medicines has encouraged scientists to improve 

health through their use (16). 

Previous studies on ginger showed that it reduced 

blood sugar levels and MDA, and increased the weight 

of reproductive organs and testosterone levels. It also 

increased sperm quality and motility, and superoxide 

dismutase, catalase, and glutathione peroxidase levels 

(17). In this study, the medicinal plant mixture that 

included ginger also significantly increased catalase. 

Superoxide dismutase is an important compound of 

the antioxidant defense system and plays an 

important role in spermatozoa protection against 

oxidative damage (18). Previous studies have shown 

the important role of onion (Allium cepa) in reducing 

oxidative stress and inhibiting apoptosis in 

cardiovascular system and reproductive system 

protection (19). The present study results were in 

agreement with this finding. In this study, the 

medicinal plant mixture, which also included onions, 

significantly improved the level of catalase in semen. 

In a study conducted by Alpsoy et al., treatment 

with basil (Ocimum basilicum), resulted in histological 

changes and immunohistochemical enhancement, 

which was created due to the effect of cadmium heavy 

metal resulting in testicular toxicity (19). This effect 

was the result of the antioxidant effect of the plant 

(20). In this study, the consumption of the 

combination of medicinal plants, which also contained 

basil, also resulted in an increase in catalase levels. 

In a study conducted by Aleissa in Saudi Arabia, 

ginger illustrated antioxidant and androgenic activity, 

and also had positive effects on spermatogenesis and 

improvement of sperm parameters and reproductive 

behavior in rats (17). In a study conducted in 2012 by 

Al-Kadir Mares and Najam at the University of Tikrit, 

Iraq, a significant increase was observed in sperm 

count in infertile men after treatment with ginger  

(P < 0.01) (21). Another study was conducted by Hafez 

in Greece on the effect of a ginger and cinnamon 

combination on infertile diabetic rats. They showed 

that this combination increased the weight of testicles 

and seminal vesicles, improved the quality and quantity 

of semen, decreased glucose levels, and increased 

insulin levels. It also improved the degenerative lesions 

in the testis of diabetic rats. In the study by Hafez, it 

was suggested that ginger or cinnamon extracts can 

increase fertility in diabetic rats (22).  

In a study by Abo-Ghanema et al., the treatment 

of infertile rats with a ginger and L-carnitine 

mixture showed more desirable results in terms of 

sperm parameters (including count, motility, and 

viability), semen antioxidant enzymes, and 

testosterone levels, in comparison to treatment 

with either of these two alone (23). The present 

study also illustrated a statistically significant 

increase in semen catalase levels as a result of the 

treatment with a combination of antioxidant 

supplements. This was in agreement with the 

findings of the abovementioned studies. 

 

Conclusion 

Free radicals play an important role in male 

infertility and antioxidants can prevent their harmful 

effects on the sperm. Each antioxidant improves at 

least one of the semen parameters. However, they 

had the greatest impact on on sperm motility. The 

optimal doses of most antioxidants have not been 

determined. Oxidative stress reduction can increase 

the possibility of a natural fertility or ART. 

Today, medicinal plants have a special place in the 

treatment of infertility. They are cost-effective, have 

very few side effects, and are accessible. They improve 

semen parameters, increase semen plasma 

antioxidant level, and prevent oxidative damage to 

spermatozoa caused by inevitable contact with free 

radicals of the body and the environment of the 

present industrialized life. It can also be the cause of 

new hope in the treatment and prevention of 

infertility, and reduce the costs associated with their 

treatment.  
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