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Abstract.Men's participation in the Family Planning (KB) program is still very minimal due to the 

limited choice of contraceptive methods. Efforts need to be made to develop contraceptive methods, 

one of which is using natural ingredients. Bitter melon (Momordica charantia L) is known to have 

potential benefits as a male antifertility agent. This research used an experimental design with a sample 

size of 20 mice divided into 4 groups randomly. Treatment groups 1-3 were given different doses, 

namely 100, 80, 60 mg of bitter melon ethanol extract/100g BW/day, and the control group was given 

distilled water for 35 days. The mice were sacrificed the day after the last dose, then spermatozoa were 

collected from the epididymis and their number, motility, viability and morphology were examined. 

The results of this study showed a significant decrease in the number and motility of spermatozoa and 

was directly proportional to the size of the dose given. In terms of viability parameters, there was a 

significant decrease at all doses. Meanwhile, for spermatozoa morphology, only a dose of 100 mg had 

a significant impact.The conclusion from the results of this research is that giving bitter melon fruit 

extract has an effect on the number, motility, viability and morphology of spermatozoa. The most 

effective dose is 100 mg/100 gBB/day. 
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INTRODUCTION 

One of the problems of developing countries is rapid population growth, which raises 

the risk of demographic instability and other problems. The population of Indonesia in 2017 

was recorded at 261.8 million people. With a growth rate of 1.38% per year, it is estimated that 

Indonesia's population will reach 306 million people in 2035 (BPS, 2018). 

The government continues to optimize the family planning (KB) program to control 

population growth, although participation is still dominated by women. Meanwhile, male 

participation is still very low, namely only 6.34% (Ministry of Health of the Republic of 

Indonesia, 2014). One of the reasons for the low participation of men in the family planning 

program is the limited choice of contraceptives that can be used, only condoms, vasectomies 

and hormonal ones. 

On the other hand, Indonesia has abundant biodiversity and has potential as a medicinal 

ingredient, including birth control drugs for men. The advantages of using herbal ingredients 

include easy to obtain, cheap, and relatively low side effects and toxicity. One plant that has 

potential benefits as a male antifertility agent is bitter melon (Momordica Charantia Linn) 

(Agrahari, 2015; Kumar et al., 2010). 

Bitter melon is traditionally used for family planning in several countries in Asia and 

Africa (Jerald et al., 2012). The results of phytochemical screening contain alkaloids, tannins, 

saponins, glycosides, steroids and polyphenolic compounds which are found in many fruits and 

seeds (Bakare et al., 2010; Behera et al., 2007; Villarreal-La Torre et al., 2020) . 
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The bitter taste of bitter melon is caused by the kucurbitacin content, namely 

momordicosides K and L. Kukurbitacin is a group of triterpene glycosides which has the basic 

structure of cyclopentane perhydrophenanthrene which is also a steroid and is thought to be a 

reversible inhibitor of spermatogenesis (Hernawati, 2015), and has anti-mitotic effects (Ilyas , 

2014). 

Bitter melon fruit contains saponin which is a surfactant and can disrupt cell membranes 

(Astuti et al., 2016). Saponin is a surface active compound characterized by having a bitter 

taste and producing foam when shaken in water. At low concentrations it often causes 

hemolysis (Sudarma, 2014). Disruption of the cell membrane can have an impact on 

spermatozoa motility, because motility itself is influenced by enzymes, membrane activity and 

surface activity. 

Bitter melon extract has an impact on reducing the number of Leydig cells (Putri et al., 

2019), affecting the structure of the testes and epididymis, including causing a decrease in 

testicular weight, diameter of the seminiferous tubules, thickness of the germinal epithelium of 

the seminiferous tubules, and thickness of the epididymis (Cholifah et al., 2014 ; 

Tumkiratiwong & Thong-asa, 2014). 

Bitter melon extract also affects the accessory glands, namely the seminal vesicles and 

prostate (Ilyas, 2018). There is an increase in cholesterol levels and accumulation of 

sudanophilic lipids which indicates an obstacle in steroidogenesis (Joshi et al., 2011). It is 

suspected that this effect is related to the precursor substances contained in bitter melon fruit 

extract , namely kukurbitasin, triterpenoids and steroids. 

Spermatozoa are haploid cells that originate from the development and differentiation 

of germ stem cells in the testes which are easily affected by various factors such as the presence 

of foreign substances including components in Momordica Charantia extract (Harlis et al., 

2015). This influence can include the quantity and quality of spermatozoa, including number , 

motility, morphology and viability. 

This research was carried out with the aim of identifying the effect of administering 

bitter melon fruit extract at doses of 600, 800, and 1000 mg/kg BW/day on the number , 

motility, morphology and viability of spermatozoa. 

 

 

METHOD 

1. Research design 

This research uses a true experimental design with The Randomized Posttest Only control 

Group Design, where data is collected after treatment or intervention (Ariel et al., 2022). 

The research was carried out by dividing the samples randomly into four groups where 3 

groups were given ethanol extract of bitter melon fruit in graded doses, and 1 group served 

as a control. 

2. Ethanol extract of bitter melon fruit 

Fresh fruit was purchased from local farmers in Gerung District, West Lombok, who were 

identified and validated at the Advanced Biology Laboratory, Faculty of Mathematics and 

Natural Sciences, Mataram University with number: 2/UN18.7/LBL/2022. 

After wet sorting is carried out to separate the fruit and seeds, chopping and drying are 

carried out using an oven at a temperature of 30-40 degrees Celsius. Ethanol extract was 

made using the maceration method at the Pharmacy Laboratory, Faculty of Medicine, 

Mataram University. 

3. Treatment Animals 

The animals used in the research were 20 male mice (mus musculus) aged 10-12 weeks 

with a body weight of 30-40 grams, which were obtained from the Pharmacy Laboratory, 

Faculty of Medicine, Mataram University. Mice were placed in closed plastic cages 
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measuring 40x30x15 cm with a base covered with husk 1-2 cm thick which was replaced 

every 3 days. Food and drink were provided ad libitum using commercially available rat 

food. 

Before being given treatment, acclimatization was carried out for two weeks under standard 

laboratory conditions. Lighting uses room lights with a duration of 12 hours of light and 12 

hours of darkness. Meanwhile, the room temperature and humidity are left within the 

natural range. 

4. Experimental Protocol 

Mice were divided randomly into four groups (I to IV), where each group consisted of 5 

mice. Bitter melon fruit extract is given via the oral route with a duration of 1 mouse 

spermatogenesis cycle, namely 35 days (Costa et al., 2018). The doses were given in stages, 

namely 100 mg/100gbb (K1), 80 mg/100gbb (K2), and 60 mg/100gbb (K3) while the 

controls were given Aquades (K4). 

bitter melon fruit extract was carried out for 35 days once a day between 10.00 – 12.00 

WITA every day. 

5. Measurement of the number , motility, morphology and viability of spermatozoa 

Mice were sacrificed one day after the last dose of bitter melon fruit extract . The euthanasia 

process was carried out using the cervical dislocation method after previously carrying out 

light anesthesia using intra-peritoneal ketamine hydrochloride. 

After surgery, the cauda epididymis of the testis is removed and placed in 1 ml of 0.98% 

NaCL physiological fluid to allow the spermatozoa to swim so that their motility can be 

observed. To count the spermatozoa, they are placed in a Neubauer using a pipette. 

Motility is determined by counting the number of spermatozoa in the visual field minus the 

number of immotile spermatozoa and then multiplying by 100%. The morphology of 

spermatozoa was determined by Giemsa staining with normal morphology and multiplied 

by 100%. The viability of spermatozoa is determined using the eosin Y staining method 

and counting viable spermatozoa, namely colorless or not absorbing color, then multiplied 

by 100% (WHO, 2010). 

6. Statistic analysis 

To analyze differences in average number, motility, morphology and viability of tozoan 

sperm , One Way ANOVA multiple comparison was used. If an average difference is found 

between groups, then proceed with the LSD (Least Significant Difference) test. 

 

 

RESULTS AND DISCUSSION 

RESULTS 

Table 1 . The effect of administering bitter melon fruit extract on the number , motility , 

viability and morphology of spermatozoa 

Parameter 
Dosage Group 

I (100 mg) II (80 mg) III (60 mg) IV (0 mg) 

Tozoan Sperm Count 

(x10 6 ) 

28.66 ± 4.14 
ab 

39.83 ± 2.45 

a 47.0 ± 1.27 a 66.67 ± 3.77 

Tozoan Sperm Motility 

(%) 
47.50 ± 4.50 a 52.33 ± 4.94 

a 60.08 ± 5.57 a 93.08 ± 1.28 

Spermatozoa Viability 

(%) 

46.83 ± 3.97 
ab 

76.74 ± 0.68 
a 73.58 ± 5.89 a 92.41 ± 1.91 

Spermatozoa 

Morphology (%) 

83.33 ± 1.41 
ab 

93.08 ± 1.83 92.00 ± 1.18 91.66 ± 0.47 

a Significant difference at p < 0.05 with the control group 
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b Significant difference at p < 0.05 with Groups II and III 

Based on Table 1 , the tozoa sperm count parameters show that after administering 

bitter melon extract on the tozoa sperm count , there was a statistically significant decrease 

(p<0.05) in the treatment group compared to the control group. Meanwhile within the groups, 

the number of tozoa sperm in group I given the 100 mg dose was statistically significantly 

different (p<0.05) from groups II (80 mg dose) and III (60 mg dose). From table I it can also 

be seen that the decrease in the number of spermatozoa is directly proportional to the increase 

in the dose of bitter melon fruit extract , where the higher the dose, the more the number of 

spermatozoa in the epididymis decreases. 

Tozoan sperm motility decreased statistically significantly (p<0.05) in all treatment 

groups compared to the control group. The decrease in the percentage of motile spermatozoa 

is directly proportional to the increase in the dose of bitter melon extract given, where the 

higher the dose, the percentage of motile spermatozoa decreases. 

Likewise, spermatozoa viability decreased statistically significantly compared to the 

control group. Apart from that, in the treatment groups, there was a statistically significant 

difference in spermatozoa viability in group I which was given a dose of 100 mg/kgbb and 

groups II and III. 

In terms of spermatozoa morphology parameters, only treatment group I with a dose of 

100 mg/100gbb had significant differences from the control group. Meanwhile, treatment 

groups II and III did not show statistically significant differences after administering bitter 

melon fruit extract . 

 

 

DISCUSSION 

Spermatogenesis is a very complex process, the differentiation of spermatogonia into 

spermatozoa involves various components, both hormonal and cellular. This process includes 

proliferation of spermatogonia, differentiation of spermatogonia into spermatocytes, division 

of spermatocytes which produce spermatids, until finally they become mature spermatozoa 

ready for the fertilization process (Neto et al., 2016). 

The quantity and quality of spermatozoa is influenced by various factors, both internal 

and external. The administration of bitter melon fruit extract in this study caused a significant 

decrease in the number of spermatozoa according to the dose given, where the higher the dose, 

the lower the number of spermatozoa. The average number of spermatozoa showed a 

significant decrease starting at a dose of 60 mg/100gBW and the lowest was when giving bitter 

melon fruit extract at a dose of 100 mg/100gbw. 

The decrease in the number of tozoa sperm when given bitter melon fruit extract is 

associated with a decrease in testosterone production, where the active substance in bitter 

melon extract suppresses gonadal androgens which causes testosterone synthesis to decrease 

(Yama et al., 2011). This is indicated by increased cholesterol levels and accumulation of 

sudanophilic lipids which indicate obstruction of the steroidogenesis process (Joshi et al., 2011) 

which ultimately causes the spermatogenesis process to not run optimally (Osinubi et al., 

2003). This is also in line with previous research conducted by (Naseem et al., 1998) which 

found that administration of bitter melon fruit extract showed a decrease in FSH and LH 

hormone levels. 

Physiologically, spermatozoa are produced in the seminiferous tubules and mature in 

the microenvironment of the epididymis (Cooper, 2012). The decrease in the number of 

spermatozoa in the cauda epididymis may not only be caused by changes in the 

spermatogenesis process in the testes, but could also be due to changes in the microenvironment 

of the epididymis (Patil & Patil, 2011). Momordica Charantia contains alkaloids and flavonoids 

which are toxic, as well as tannins which can cause clumping. So that the administration of 
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Momordica charantia extract can cause changes in the epididymal microenvironment and 

increase free radicals which have a cytotoxic impact on epididymal cells and spermatozoa. 

The results of this study showed a significant reduction in normal spermatozoa 

morphology, motility and viability after administration of Momordica charantia extract. This 

can be caused by changes in the epididymal microenvironment and protein disturbances as well 

as androgen deficiency caused by the anti-androgenic properties of Momordica charantia 

(Girini et al., 2005). Apart from that, the saponin content which is a surfactant can disrupt cell 

membranes and have an impact on spermatozoa motility. 

The process of changing the morphology of spermatozoa occurs in the seminiferous 

tubules and epididymis (Auger, 2010), while motility is fully formed in the epididymis. 

Morphological changes in the head and tail of spermatozoa will cause motility disorders which 

are directly related to their role during the conception process and are correlated with fertility 

and pregnancy rates both in vitro and in vivo (Liu et al., 2003). 

The number, motility, morphology and viability of spermatozoa are very important in 

relation to the fertilization process. If the number and motility are inadequate, the ability of 

spermatozoa to penetrate the cervical mucus will be lost so that fertilization of the egg will 

most likely fail (Jerald et al., 2012). In this study, the antifertility compounds contained in 

Momordica charantia extract are thought to work through two mechanisms, namely providing 

a hormonal effect by disrupting the balance of reproductive hormones and a cytotoxic effect 

by changing the microenvironment of the reproductive organs. 

 

 

CONCLUSION 

Based on the results of this study, it can be concluded that administration of Momordica 

charantia extract has the effect of reducing the number, motility, viability and morphology of 

spermatozoa in the epididymis. The most significant effect was obtained at a dose of 

100mg/100gBW. Apart from that, it was found that the parameters of the number and motility 

of spermatozoa showed that the effect was directly proportional to the increase in the dose 

given. 
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