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Abstract 

 

The increasing number of prevalence infertility cases is becoming a major public health problem in developing countries due to changes in 

diet and lifestyle. Melicope ptelefolia (M.ptelifolia) is known for its health benefit as a sex enhancing effect among the Malays folk however 

there is no clinical data to prove it until these days. The main aim of the present study is to identify the effects of Melicope ptelifolia Aqueous 

extract (MPAE) on Sperm Parameters and Testosterone Level . A total of 30 male Sprague Dawley rats were divided equally into five different 

groups. MPAE was given by orally gavage for 28 days at a dose of 100mg/kg, 200 mg/kg and 500 mg/kg body weight to the animals of group 

II (n=6), III (n=6) and IV (n=6), respectively. The animals of group I (control, n=6) had distilled water and group V had sildenafil citrate. 

Sperm Parameters were carried include sperm count, motility, mobility and morphology together with serum testosterone level for Testosterone 

level result. Results were analyzed using one way ANOVA test followed by Tukey test and the data were considered significant at p<0.05. 

Oral administration of MPAE extract showed an increased sperm count and sperm viability. Oral administration of the MPAE resulted a 

significant increased (p<0.05) for Group II, III and IV in sperm count and sperm morphology. A significant increased increased was recorded 

for Group I, II, III and IV in sperm viability. However, sperm vitality remained normal in all the groups. From our present experimental finding 

we are tempted to suggest that the MPAE could be a potential male fertility agent. 
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1.0 Introduction 

 

M.ptelefolia is one of the medicinal plant resources which have a great potential to be marketed worldwide (Karim et.al., 2011).  

M.ptelifolia is a shrub and known as “tenggek burung, pauh-pauh, medang beberas, cabang tiga, tapak itik by the local while the Javanese 

people called it sampan and Siamese called it as Uam, Sam Ngam (Shoji et al., 1989). M.ptelefolia Champ Ex. Benth (Rutaceae), locally 

known as “tenggek burung,” is one of the most common medicinal herbs that can be easily found in Peninsular Malaysia and also in several 

other Asian countries (David, 1955).  

Previous findings reported M.ptelifolia had a slightly bitter taste, crunchy young leaves, pungent, and lemon-lime aroma. Its physical 

characteristic is said trifoliate, green, thick, broad leaves and has small white and greenish flowers. M.ptelifolia grows wildly in open area, 

shrub edge, paddy field and turf areas of land and also grows well in peat and sulphate acid soil. The main spreader for this plant are birds. 

M.ptelifolia is an easy plant to grow and do not need intensive care (Karim et.al., 2011).  

In it pharmacology report, M.ptelifolia extract are reported to possess antimicrobial and cytotoxic properties, as well as being rich 

in antioxidants (Abas et.al., 2006; Rasadah & Zakaria, 1988). Previous phytochemical studies on the plant revealed the presence of 2,2-

dimethyl-2H-1-benzopyrans, benzopyrans dimmers, and bisisoquinoline alkaloids as major constituents [Kamperdick et.al., 1997; Kamperdick 

et.al., 1999; Van et.al., 1998). In Malaysia, the plant variety have reported to contain O-geranylcoumaric acid, furoquinoline alkaloids, and 

several polyprenylated acetophenones including 2,4,6- trihydroxygernylacetophenone (tHGA) (Abas et.al., 2010 ; Shaari et.al., 2006).  

M.ptelifolia had been used for various medical purposes including the treatment of inflammation and infection by the locals in 

Malaysia (Dahlan & Rosli, 2015). Various parts of the M.ptelifolia have been used traditionally for centuries as natural remedy for fever, 

stomach ache, rheumatism and the treatment of wounds and itches (Karim et.al., 2011)). Apart from being one of the most popular traditional 

fresh vegetables among the Malays of Malaysian community, different parts of M.ptelefolia has been used traditionally for centuries as natural 

remedy for fever, emmenagogue, stomach ache, and rheumatism as well as treatment of wounds and itches. In addition there have been many 

other usages of the herb, for example, to prevent premature ejaculation, as an aphrodisiac, and for its blood pressure lowering effects (Loi, 

1977; Perry & Metzger, 1980). Present study was therefore undertaken to identify whether the MPAE shows any beneficial effects on sperm 

count, sperm viability and the rate of spermatogenesis. 
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2.0  Materials and methods 

 

2.1 Preparation of MPAE 

 

The fresh leaves of M. ptelefolia were collected from Serdang area. The plant material then identified and authenticated by a resident 

botanist through comparison with herbarium specimens of MP (SK153/02) kept at the Mini Herbarium, Institute of Bioscience, Universiti 

Putra Malaysia (UPM). Firstly, the freshly collected leaves of MP were wash in tap water and oven dried (~25°C) for 5-7 days. The dried plant 

were grounded to a fine powder using grinder and stored at -20°C until used. Next, the dried plant powder of 200g were extracted by heated 

in distilled water (1 L) for 30 min. The extract was filtered with Whatman No. 1 filter paper and resulting filtrate was freeze dried. Freeze 

dried material was reconstituted separately in distilled water to give the required doses for each experiment. Resulting water extract was filtered 

through a tea strainer. Filtrate was dried in a freeze dryer and stored at 4°C in amber glass vials until use. 

 

2.2 Animal experimentation 

 

Sprague-Dawley male rats at about 8 to 12 weeks old, weighing approximately 250 -350g were used in this study. The Sprague-

Dawley rats undergo 12-hour light/dark cycle at the animal house of Faculty of Medicine and Health Sciences, Universiti Putra Malaysia for 

1 week prior to the experiment with access to food and water ad libitum. The rats were habituated to the experiment room condition for at least 

1 day before the experiment. The experiment were conducted in accordance with current guidelines for the care of laboratory animals as well 

as the ethical guidelines for investigations of anti-arthritic activity in conscious and non-conscious animals, approved by the Ethical Committee, 

Faculty of Medicine and Health Sciences, Universiti Putra Malaysia (UPM/IACUC/AUP-R041/2017). 

 

2.3 Sample collections 

 

Animals were sacrificed by overdose of ketamine and xylaxine mixture 24 hrs following the treatment schedule. 

 

2.4 Evaluation of sperm parameters 

 

The test for Sperm Parameter Test was carried out as described by Raidah & Mahanem, (2015). On day 29, the animals were fasted 

overnight and killed 24 h after the last treatment using an overdose of ketamine and xylaxine mixture. Sperm count, motility or progression, 

viability and morphology were determined according to the WHO criteria (WHO 2010). 

 

2.5 Serum testosterone level 

 

Blood samples were collected directly from all groups by using cardiac puncture for estimation of serum testosterone level. Serum 

testosterone level was sent to Clinicpath for further analysis. Serum testosterone level analysis was conducted in Pathology Lab, Clinicpath 

Bukit Jalil. 

 

2.6 Statistical analysis 

 

All data were subjected to a one-way analysis of variance (ANOVA), followed by Tukey test to determine the level of significance 

between control and the treated groups. A difference was considered significant at p<0.05. Data are reported here as mean ± standard deviation 

(±SD). 

 

3.0 Results and Discussion 

 

Oral administration of the MPAE resulted a significant increased (p<0.05) for Group II, III and IV in sperm count and sperm 

morphology. A significant increased increased was recorded for Group I, II, III and IV in sperm viability. However, sperm vitality remained 

normal in all the groups. 

 

Table 1.1: Effect of MPAE on Sperm count of the male rats 

 

 

 

 

 

 

Each column represents the mean ± S.E.M. of 6 rats.  

* Significantly different at p<0.05. 

  

Table 1.1 shows the sperm count for group I, II, III, IV and V of the Sprague-Dawley male rats after consuming certain doses of 

MPAE (for treated group), distilled water (for negative control group) and sildenafil citrate (for positive control group). Group IV (at 8.91 ± 

0.08) displayed the highest mean sperm count followed by Group IV (8.37 ± 0.10), Group III (8.17 ± 0.10), Group II (7.75 ± 0.11) and the 

lowest, Group I (7.55 ± 0.12). The increased in sperm count indicates the effect of MPAE on testicular spermatogenesis. Testiscular histology 

studies are underway to verify this conclusion.  

 

Groups Description  Sperm Count (x10 7 cell/ml) 

I Distilled Water  7.55 ± 0.12 

II 100 mg/kg  7.75 ± 0.11 

III 200 mg/kg  8.17 ± 0.10* 

IV 500 mg/kg  8.37 ± 0.10* 

V                          Sildenafil Citrate  8.91 ± 0.08* 
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Table 1.2: Effect of MPAE on Sperm Motility of the male rats 

 

Groups Description Progressive Non-Progressive Immotile 

I Distilled Water 0.49 ± 0.01 0.15 ± 0.01 0.36 ± 0.01 

II 100 mg/kg 0.51 ± 0.03 0.11 ± 0.00 0.38 ± 0.03 

III 200 mg/kg 0.52 ± 0.02 0.10 ± 0.02 0.38 ± 0.04 

IV 500 mg/kg 0.50 ± 0.01 0.10 ± 0.02 0.40 ± 0.02 

V                      Sildenafil Citrate 0.52 ± 0.02 0.09 ± 0.02 0.39 ± 0.03 

Each column represents the mean ± S.E.M. of 6 rats. * significantly different at p<0.05 
 

Sperm Motility revealed that male rats from MPAE treated showed a higher percentage of progressive sperms however no significant 

differences recorded. The increase in grade sperm motility with MPAE suggests that MPAE affects sperm maturation process in epididymis. 

The body weight of the control and treated animal did not show significant changes throughout the course of the investigation (data not shown). 

 

Table 1.3: Effect of MPAE on Sperm viability of the male rats. 

 

Groups Description  Sperm Viability (%) 

I Distilled Water  0.78 ± 0.01 

II 100 mg/kg  0.80 ± 0.01* 

III 200 mg/kg  0.83 ± 0.00* 

IV 500 mg/kg  0.83 ± 0.01* 

V                      SildenafilCitrate  0.83 ± 0.01* 

Each column represents the mean ± S.E.M. of 6 rats. 

* significantly different at p<0.05 

 

Sperm viability was also increased with MPAE. For example, at lower dose Group 1 (distilled water) the viability was 0.78% ± 0.01, 

Group II (100 mg/kg), the viability was 0.80% ± 0.01, Group III (200 mg/kg), Group IV (500 mg/kg) and Group IV (sildenafil citrate), the 

viability was 0.83% ± 0.01. 

 

Table 1.4: Sperm Morphology for Groups I, II, III, IV and V. 

 

Groups Description  Normal Sperm Morphology (%) (x10 7 cell/ml) 

I Distilled Water  0.80 ± 0.01 

II 100 mg/kg  0.85 ± 0.01 

III 200 mg/kg  0.89 ± 0.00* 

IV 500 mg/kg  0.93 ± 0.01* 

V                                Sildenafil Citrate  0.92 ± 0.01* 

Each column represents the mean ± S.E.M. of 6 rats.  

* significantly different at p<0.05 

 
Similarly, to the sperm count parameter, results in the sperm morphology showed significant increase for Group II, III and IV. Group 

IV (at 0.93 ± 0.01) displayed the highest Normal Sperm Morphology (%) (x10 7 cell/ml) followed by Group V (0.92 ± 0.01), Group III (0.89 

± 0.00), Group II (0.85 ± 0.01) and lowest by Group I (0.80 ± 0.01). The result indicated that MPAE treatment was able to maintain normal 

morphology of sperm as any sperm deformities were associated with functional deficiencies. This caused reduced motility and fertilization 

ability. Besides that, morphological sperm parameters were important for fertilization step meanwhile DNA integrity were crucial as it was 

related with the establishment and continuation of pregnancy (Tomlison et al., 2001). Apart from that, sperm morphology is the most 

informative semen measurement for discriminating between fertile and infertile male.  

This study was conducted to assess the effect of MPAE on sperm characteristic in adult male Sprague Dawley rats for 28 days by 

comparing different dosages of MPAE (100 mg/kg, 200 mg/kg and 500 mg/kg) and distilled water as negative control.  

Some andrological parameter was used including sperm count, viability, motility and morphology in order to monitor the fertility of rats. The 

mean sperm count in rats treated with different dosage (100 mg/kg, 200 mg/kg and 500 mg/kg) showed significant difference when compared 

to negative control group. One possibility for this effect is due to increase in hormones such as FSH, LH or testosterone which tend to increase 

sperm count (Jana et al., 2006). LH and FSH are essential for quantitatively normal spermatogenesis in pubertal rats (Kulin and Reither, 1973). 

The increase of LH and FSH are consequent rising in testosterone production, which may therefore be held responsible for spermatogenesis 

process in rat treated with MPAE. Moreover, MP exhibit anti-oxidant properties (Abas et al., 2006). Trans et. al., 2005 reported that 

antioxidants could increase sperm output in healthy rats. Generally, anti-oxidant reduces cell wide oxidative damage, support redox balance 
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within leydig cells, release leydig cells from oxidative inhibition of testosterone synthesis and the rate of testosterone secretion (Glade et al., 

2015). Therefore, by reducing oxidative stress, it can safely increase the testosterone status.  

In sperm count, the methods such as counting chambers, computed assisted sperm analysis system (CASA) and automated system 

such as IVOS HTMIDENT; HTM integrated Visual Optical System semen analyzer were commonly used (Krause and Viethen., 1999). 

Computer-Aided Sperm Analysis (CASA) systems are the evolution of multiple photomicrography exposure and video- micrography 

techniques for spermatozoa track, using computer equipped with Imaging software. A CASA system refers to the physical equipment used to 

visualize and digitalize static and dynamic sperm images and to the methods used to process and analyze them (Boyer et.al., 1989).  

Sperm motility is an important parameter to evaluate sperm quality and fertilizing potential (Mangelsdorf et al., 2003). Furthermore, 

it was clear that spermatozoa which were highly motile will have a greater opportunity of fertilization. This present study showed that the total 

mean percentage of motile sperms was significant for group IV and V compared to the negative control. A correlation between mitochondrial 

activities and motile sperm has been shown by using flow cytometry (Auger et al., 1993). Hung et al., (2008) demonstrated that ATP from 

mitochondrial sources did contribute to sperm motility in rhesus monkey sperm. Moreover, the study also found a close and positive 

relationship between sperm motility and mitochondrial enzyme-specific activities, suggesting that more specific mitochondrial dysfunction 

could be the underlying cause of idiopathic asthenozoospermia (Ruiz-Pesini et al., 1998). However, there was argument about whether ATP 

produced by the mitochondria can be effectively delivered from the mitochondria supply to entire flagellum (Nevo and Rikmenspoel, 1970; 

Adam and Wei, 1975) 

As expected, in general such measurement led to variable results between laboratories or observers and the value of such 

measurement of motility in predicting fertility was still questionable due to the subjectivity of the technique. Subjective estimation of the sperm 

quality was affected by various causes; particularly variation in the observer’s experience, the endpoints that are chosen and how these 

measures are interpreted (Rurangwa et al., 2004).  

Sperm motility was one of the most important factors in determining the ability to produce viable sperms (Oyeyemi et al., 2000). 

True viability of spermatozoa was eventually defined by their capacity to move and fertilize an egg (Rurangwa et al., 2004). In this study, the 

viability of the sperm had been investigated by using Eosin-Nigrosin staining where the stain was based on the integrity of the sperm membrane. 

The ratio of the in vitro dead sperm cells was observed due to Eosin penetrating and staining the dead autolysing sperm cells while viable 

sperm repel the stain. In motility analysis, there were sperms that were graded with immotile as no movement, observed under the microscope. 

But, in certain condition, the immotile sperm were still viable. Therefore, in cases of low motility, viability analysis was carried out in order 

to confirm the status of sperm viability. MPAE was able to preserve the sperm viability as MPAE shows significant changes when compared 

to normal (negative control) for group IV. This might be due to Melicope ptelifolia having the potential in increasing the secretion of 

testosterone. Testosterone hormone is the principal of male reproductive hormones and play an important role in sperm quality (Parhizkar et 

al., 2013). Still, the mechanism on how sperm viability was maintained is still unknown (Smith and Nothnick, 1997).  

The percentage of normal sperm morphology show significant increase for Group III, IV and V. The result indicated that MPAE 

treatment was able to maintain normal morphology of sperm as any sperm deformities was associated with functional deficiencies. This caused 

reduced motility and fertilization ability. Besides that, morphological sperm parameters were important for fertilization step meanwhile DNA 

integrity were crucial as it was related with the establishment and continuation of pregnancy (Tomlison et al., 2001). Apart from that, sperm 

morphology is the most informative semen measurement for discriminating between fertile and infertile male.  

This present study concludes that the treatment with Melicope ptelifolia aqueous extract did produce a clear change in the sperm 

quality.  

Table 1.5: Effect of MPAE on Testosterone level of the male rats. 

 

Groups Description  Testosterone Level (ng/mL)  

I Distilled Water  2.7  ± 0.23 

II 100 mg/kg  4.10  ± 0.22 

III 200 mg/kg  6.68  ± 0.38 

IV 500 mg/kg  11.02  ± 0.66* 

V                               Sildenafil Citrate  19.80  ± 2.02* 

Each column represents the mean ± S.E.M. of 6 rats.  

* significantly different at p<0.05 

 
The significant increased level of testosterone in 500 mg/kg group compared to control showed that testosterone has correlate with 

the increase of libido and sperm quality. The receptive female is believed to affect the activation of the hypothalamic-pituitary- testicular 

complex (HPTC) in the male which is indicated by the increased serum testosterone and luteinizing hormone levels (Bartke and Dalterio, 

1975).  

The excessive reactive oxygen species (ROS) generated by cell metabolism may suppress the ability of sperm function leading to 

infertility. ROS is physiologically generated during mitochondrial respiration in normal cell metabolism (de-Lamirande et al., 1997). The level 

of ROS reflects the highly specific lipid composition of sperm membrane cells as the main substrate for lipid peroxidation. At the low level of 

lipid peroxidation, where the ROS is low, the motility and functional ability of sperm cells to interact with zona pellucida will increase. 

However, the pathological lipid peroxidation of sperm membrane due to the high level of ROS will undergo unbalance oxidative stress in the 

testes (Aitken and Roman, 2008; Aitken et al., 1989). The presence of the intra and extracellular antioxidants of enzymatic and non-enzymatic 

system however will scavenge free radicals as self-protection mechanism (Alvarez et al., 1987). Intake of superoxide dismutase supplement 

was leading to the progressive sperm motility and improved the acrosome reaction (Griveau and Le Lannou, 1997). In this study, the 

administration of MPAE has succeeded in increasing the antioxidant enzyme activity of superoxide dismutase (SOD) and catalase (CAT) 

suggesting the MPAE has anti-oxidative effect that contribute to male fertility.  
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4.0 Conclusion 

 

As a conclusion, the profertility effect exerted by Melicope ptelifolia extracts bring about increases in sperm quality and plasma 

testosterone level in male Sprague-Dawley rats. The presence of saponin in Melicope ptelifolia might be the mechanism that trigger the 

aphrodisiac effect as shown however further study involving isolating and identifying the particular components of the plant that are responsible 

in conferring its profertility abilities could be useful in finding a remedy for infertility in male patients.  
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