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ABSTRACT  

 

Introduction The Eurycoma longifolia (EL) root aqueous extract has long been used as an enhancer of male 

sexual performance. However, data from previous studies in both human males and experimental male 

animals on the testosterone level in those given the EL extract orally were at best insufficiently conclusive. 

Materials and Method Sixty-four healthy adult male Sprague Dawley rats were acclimatized, and randomized 

into six test groups and one control group. All rats where given either the aqueous EL extract or distilled 

water via metal gavage needle. The first three test groups received the low (50mg/kg bw), medium (100mg/

kg bw) and high (200mg/kg bw) doses respectively of the EL daily for 15 days only. The second three test 

groups continued receiving the same daily treatment doses for 30 days. The controls were given distilled 

water only. At the end of each of the study period, blood samples were collected via cardiac puncture and 

the rats were euthanized. The testicles were obtained, weighed, and processed for histological examination. 

Results The sera testosterone levels were higher in animals which received the medium and high doses 

for both treatment duration. Rats which received medium and high oral doses of EL showed an increase of 

spermatogenesis and mature spermatozoa. Conclusion The optimal enhancing effect on sera testosterone 

levels and testicular spermatogenesis of EL treatment in adult male rats was observed with the medium dose 

of 100mg/kg bw given once daily for both 15 and 30 days.  
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INTRODUCTION 

 

Eurycoma longifolia (EL) belongs to the plant family 

Simaroubaceae. It contains quassinoids such as 

eurycomalacton, eurycomanon and eurycomanol 

which have been reported to have aphrodisiac 

properties and to increase testosterone levels in 

men.1 Testosterone is an important hormone that 

regulates male sexual performance and disputably 

the female sexual libido too.2 On the other hand low 

levels of testosterone will reduce male and probably 

female sexual desire.3 EL has been reported as a 

traditional remedy for vitality, energy and 

aphrodisiac activities.4 The EL root aqueous extract  

is used traditionally as remedy for enhancing 

testosterone level in man due to its bioactive 

compounds.4  Studies on the effects of EL on erectile 

dysfunction, decreased libido, low testosterone level 

and hypogonadism have shown promising results in 

terms of improving male sexual health.5  A study was 

performed in the male rat model concluded that             

EL reversed the effects of oestrogen and improved 

spermatogenesis and sperm count.6 On the other 

hand clinical studies have shown that the sperm 

quality of idiopathic infertile males and the 

testosterone level of late-onset hypogonadism were 

improved when treated with the EL extract.7 Since 

there were insufficient studies supporting the 

potential role of EL root aqueous extract in boosting 

blood testosterone level, the present study aimed to 

investigate the effect of EL root aqueous extract on 

spermatogenesis and testosterone level in the sera of 
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 adult male rats.  It has been previously reported 

that rats which received 200 mg daily of EL aqueous 

extract for four weeks showed improvements in 

testosterone level in all the subjects treated with 

subsequent enhancement in sexual activities.8 

 

MATERIALS AND METHODS 

 

A total of sixty-four healthy adult male Sprague 

Dawley rats weighing 300-350g were purchased from 

the animal breeding laboratory in University Putra 

Malaysia (UPM), Malaysia. Before the start of the 

study, the rats were kept in our facility for                 

two weeks to acclimatize before starting the 

experiment. All rats had free access to food and 

drink. This study was conducted after obtaining 

approval from the Institutional Animal Care 

Committee [IIUM/IACUC Approval/2016/(11)(78)]. 

 

Rats were randomized into six treated groups and 

one control group. There were eight rats in each 

group. All rats in the treated groups were given the 

oral extract solution, and rats in control group given 

distilled water (DW) only. The extract and DW were 

administered via metal gavage needle 18G.  The EL 

extract was dissolved in DW. Three of the six test 

groups received EL extract daily for 15 days at three 

different doses: low dose (50mg/kg bw), medium 

dose (100mg/kg bw) and high dose (200 mg/kg bw) 

respectively. The other three test groups received 

the same daily doses but for 30 days. The oral LD50 

of the aqueous extract of EL is more than 3000 mg/

kg.9 Four rats each were placed in transparent 

plastic cages kept at 25 ± 2◦C under natural day/

night cycle and were fed with commercial rat chow 

and drinking water.  

 

EL roots aqueous extract powder was supplied by L 

Jack (M) Sdn. Bhd. (Malaysia) L Jack 100 (Batch no 

TAE030317). ELISA KIT for testosterone level 

measurement was purchased from CUSABIO-USA. By 

the end of the study period of 15 days and 30 days 

respectively, approximately 4 to 5 ml of blood 

sample was obtained from each rat via cardiac 

puncture using 23G needle into vacutainer tubes. 

They were stored at 4◦C for 8 hours to clot then 

centrifuged at 3000 rpm for 7 minutes. The sera 

were then collected and stored at −80°C until the 

time of testosterone level measurement. The 

testosterone levels in the sera were measured 

according to the kit protocol, using the four-

parameter Logistic Curve (log-log). After the blood 

sample was obtained, rats were euthanized and both 

testicles from each rat were collected, washed with 

normal saline, wiped and weighed, then fixed in 10% 

phosphate-buffered formaldehyde until conventional 

processing and staining of 5 µm sections by 

Haematoxylin and Eosin (H&E) for histological 

examination. The relative testicular weight was 

calculated as follows [gross testicular (g) / gross rat 

body weight] x100. 

 

Statistical Analysis.  

 

The results are expressed as mean ± standard error 

of mean (SEM). Data analysis was performed using 

Statistical Package Software (SPSS Statistics v20). 

One-way analysis of variance (ANOVA) followed by 

post hoc Tukey test was used to test the sera 

testosterone level data for significance. Histological 

samples underwent qualitative analysis. 

 

RESULTS 

 

Clinical observations 

 

All experimental rats appeared active and healthy 

during the acclimatization period and during the 

experiment. There were no evidence of infection or 

mortality due to the EL treatment during the 

experiment. All rats gained weight normally during 

the entire duration of the study. All test rats 

tolerated well, the various oral doses of EL from low 

to high doses. 

 

Gross and relative testicular weight 

 

Although the testicular gross and relative weights 

showed an increasing trend in the treated groups 

which corresponds with the increasing oral dose            

of EL aqueous extract for 30 days however                 

these differences were not statistically significant 

(p>0.05), as shown in Figures 1a & 1b.  

 

Histological observation of the testicular tissue 

 

The histological appearances of the testicular tissues 

from treated groups and control are shown in Figures 

2 & 3. However, the rats treated with low dose 

(50mg/kg bw) either for 15 or 30 days did not show 

any apparent increase of spermatocytes and mature 

spermatozoa at the end of the experiment compared 

to the control group (Figures 2a, 2b & 3a, 3b). 

Interestingly rats that received medium dose (100 
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mg/kg bw) and high dose (200 mg/kg bw) regardless 

of duration of treatment showed increase in 

spermatogenesis, mature spermatozoa, Sertoli and 

Leydig cells (Figures 2c & 2d and Figures 3c-3d). On 

the other hand, seminiferous tubules of the testes 

of rats which received medium and high doses of EL 

appeared more packed with spermatocytes and 

mature spermatozoa as compared to that of the low 

dose and control groups as shown in Figures 2 & 3.  

 

Testosterone Level Profile 

 

The mean testosterone levels in sera from control 

rats and those treated with high, medium and low 

doses of EL aqueous extracts orally for 15 days and 

30 days are presented in Figure 4. Although the data 

showed that the testosterone levels were higher 

among animals that received the medium and high 

dose for 15 days (0.802 ng/mL and 0.705 ng/mL 

respectively) versus those treated for 30 days (0.702 

ng/mL and 0.575 ng/mL respectively) the differences 

were not statistically significant. In the low dose 

treated group levels were lower when compared to 

the medium and high dose, but higher than              

the controls, being 0.35 ng/mL and 0.4 ng/mL 

respectively for the 15 days and 30days. However, all 

EL treated groups had testosterone levels that were 

significantly higher than the control group (p<0.05, as 

presented in the Figures 4. 

Figure 1a The mean gross testicular weight (grams) in treated male rats and control groups 
(p>0.05) over 30 days duration. 

Figure 1b The mean gross and relative testicular weight in treated male rats and control groups 
over 30 days duration. 
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Figure 2 Cross section of the adult male rat testicular tissue of control group (2a) and test groups (2b-d) treated 
with Eurycoma longifolia (EL) root aqueous extract for 15 days. Control group (2a) received distilled water only. Test 

groups received low dose (50 mg/kg bw) (2b), medium dose (100mg/kg bw) (2c) and high dose (200 mg/kg bw) (2d) 
respectively. Rats which received low dose (50 mg/kg bw) (2b) exhibited normal testicular tissue texture when 
compared to control (2a). Rats which received medium dose (100mg/kg bw) (2c) & high dose (200 mg/kg bw) (2d) 

exhibited dense spermatocytes when compared to low dose (2b) and control (2a). There were no signs of testicular 
tissue degeneration, haemorrhage and fatty changes; and testicular architecture remained intact of the experimental 
animals following once daily, oral EL treatment. Tissues were stained with Haematoxylin and Eosin (H&E). Original 

magnification x100 & x400. SemT=seminiferous tubule, Spr C= Spermatocytes, Led C= Leydig Cells, Ser C= Sertoli 
cells & Mat Spr= Mature Spermatozoa.  

Figure 3 Cross section of the adult male rat testicular tissue of control group (3a) and test groups (3b-d) treated 
with Eurycoma longifolia (EL) root aqueous extract for 30 days. Control group (3a) received distilled water only. Test 

groups received low dose (50 mg/kg bw) (3b), medium dose (100mg/kg bw) (3c) and high dose (200 mg/kg bw) (3d) 
respectively. Rats which received low dose (50 mg/kg bw) (3b) exhibited normal testicular tissue texture when 
compared to control (3a). Rats which received medium dose (100mg/kg bw) (3c) & high dose (200 mg/kg bw) (3d) 

exhibited dense spermatocytes when compared to low dose (3b) and control (3a). There were no signs of testicular 
tissue degeneration, haemorrhage and fatty changes; and testicular architecture remained intact of the experimental 
animals following once daily, oral EL treatment. Tissues were stained with Haematoxylin and Eosin (H&E). Original 

magnification x100 & x400. SemT=seminiferous tubule, Spr C= Spermatocytes, Led C= Leydig Cells, Ser C= Sertoli 
cells & Mat Spr= Mature Spermatozoa.  
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Figure 4 The mean sera testosterone levels in Eurycoma longifolia (EL) root aqueous extract treated 
adult male rats over 15 days and 30 days. 

DISCUSSION    

 

Eurycoma longifolia (EL) has been well recognized   

as a booster of male sexual health. Over the past 

few decades, numerous in vivo animal studies and    

human clinical trials have been conducted across  

the globe to explore the promising role of EL 

in managing various male sexual disorders, which 

include erectile dysfunction, male infertility, low 

libido, and down-regulated testosterone levels.5 

 

In this study we strived to investigate both the dose 

response and duration of treatment effects on the 

sera testosterone levels in adult male rats treated 

with oral EL root aqueous extract in three different 

doses of 50, 100 and 200 mg/kg bw for 15 days and 

30 days.  This finding conquers with previous study 

conducted on men with the average age 51 years old 

with low testosterone levels who were treated            

with one month daily supplementation with EL             

extract (200 mg/day) which resulted in a significant 

improvement in sera testosterone levels and quality-

of-life parameters. 

 

The quassinoids in EL extract are responsible               

for the improved spermatogenesis and fertility.           

Eurycoma longifolia extract, increased testosterone 

production in the isolated rat testicular Leydig        

cell-rich interstitial cells.10 A clear trend of rising 

testosterone level in response to higher doses and 

duration of EL treatment was noted in this study. 

However, the differences were most noticeable 

when comparing low dose with both the medium and 

high doses. Comparison between the medium and high 

doses was not statistically significant, however higher 

testosterone level was noted at the medium rather 

than to the high dose EL treatment. This may be 

explained by a saturation effect above which the 

testosterone response does not go any higher and may 

even start to drop.  

 

The histological examination in this study showed 

increase in spermatozoa and spermatogenesis. This 

result was supported by the previous study conducted 

on male rats which reported that oral supplement           

of EL over 30 days improved spermatogenesis in            

the testicular tissue, thus concluding that EL may 

potentially be beneficial for the management of male 

infertility.5 Another study conducted on adult male 

rats had shown that EL extract acts as a potential 

agent for reversing the effects of oestrogen by 

increasing spermatogenesis and sperm counts in rats 

after 14 consecutive days of treatment.7 

 

The subtle differences in testosterone levels reported 

in this study between the medium and high doses 

treated animal groups may be due to the known 

variations in testosterone levels that may naturally 

occur even within the same day due to sexual arousal. 

We tried to limit the effect of this confounding factor 

by sacrificing the animals and obtaining the blood 

samples at nearly similar time of the day for            

all groups. From the histological examination of           

the testicles we observed an increase of mature 
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spermatocytes and spermatozoa in test animal 

groups treated with the medium and high doses of 

EL extract for 15 days or 30 days, as compared with 

the control and low dose groups. In this study the 

increase of testosterone levels in the sera of rats 

treated with medium and high doses of EL were 

supported and reflected by the testicular increase 

of spermatozoa and matured spermatocytes. These 

findings are in concordance with results from 

previous  work conducted on adult rats that showed 

treatment with EL extract increased testosterone 

production in the isolated rat testicular Leydig cell-

rich interstitial cells.7 EL modulated on testosterone 

and oestrogen production in the male rat testicular 

Leydig cell-rich interstitial cells and, the resultant 

increase of testosterone production may therefore 

improve spermatogenesis and male fertility.10  

Another study was conducted on male rats  also 

showed that the sperm count and spermatogenic 

cell count were increased in EL treated group as 

compared with control group.11 EL is thought to be 

potentially capable of suppressing the harmful 

effects of oestradiol on spermatogenesis and sperm 

counts in healthy male rats when given for 14 

consecutive days.11 A study was conducted on rats 

showed the oral LD50 of the EL aqueous extract is 

more than 3000 mg/kg.9 Therefore, our given doses 

of 50mg/kg,100mg/kg and 200mg/kg respectively 

are regarded as safe. 

 

CONCLUSION 

 

The oral administration of Eurycoma longifolia root 

aqueous extract has an enhancing effect on both 

the blood testosterone levels and testicular 

spermatogenesis with medium and high doses of  

100 and 200 mg/kg bw respectively for treatment 

periods of both 15 days and 30 days with more 

pronounced effect after 30 days. However, 

differences between the tested effects at these two 

doses were not statistically significant. Thus, the 

observed optimal enhancing effects of EL treatment 

on both blood testosterone levels and testicular 

spermatogenesis is best achieved with the medium 

dose given either for 15 or 30 days. 
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