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Abstract

This study investigated the effect of treatment with the proprietary standardized, water-soluble extract of the 
root of the Malaysian plant, Eurycoma longifolia Jack, which is thought to enhance male fertility with regard to 
higher semen volumes, sperm concentrations, the percentage of normal sperm morphology and sperm motility in 
male partners of sub-fertile couples with idiopathic infertility.  A total of 350 patients were given 200 mg of the ex-
tract daily and follow-up semen analyses were performed every 3 months for 9 months.  Of these 350 patients, 75 
patients completed one full cycle of 3 months.  Follow-up semen analyses in these patients showed significant im-
provement in all semen parameters.  The proprietary extract of Eurycoma longifolia Jack significantly improved the 
sperm quality in these patients, allowing for 11 (14.7%) spontaneous pregnancies.
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1    Introduction

Male infertility is a multifactorial disease, with 
numerous factors contributing to both reduced spermato-
genesis and the production of dysfunctional sperm, which 
are the most prevalent underlying characteristics found in 
cases of idiopathic male infertility [1].  A meta-analysis 
of 61 studies worldwide reported a downward trend 
in sperm count and semen volume over the past 50 
years [2, 3].  Among the causes of male infertility,the 
prominent ones namely idiopathic infertility,followed 
with varicocele, maldescended testes,infections, hormo-
nal causes and gebetic effects. Given its etiologic 
heterogeneity, successful treatment of male infertility is 
quite challenging .

Eurycoma longifolia Jack, locally known as Tong-
kat ali, is a common shrub found along the slopes in 
hilly terrains of the Malaysian rainforest.  A water 
decoction of the root of Tongkat ali is a well-known 
traditional supplement for the enhancement of sexuality 
and fertility and is also used as an anti-aging tonic [4–8].  
This aqueous extract contains, among other things, tan-
nins, high-molecular-weight polysaccharides, glyco-
protein, mucopolysaccharides and quassinoid alkaloids, 
which exhibit anti-malarial, anti-ulcer, anti-tumor, anti-
parasitic and anti-pyretic activities [5–11].

Animal studies have shown that the anti-cancer, 
pro-fertility and aphrodisiac properties of this extract 
are mediated by its glycoprotein components [12, 13].  
Recent human trials have proven its testosterone-en-
hancing and anti-stress or anti-aging effects, which are 
accompanied or mediated, respectively, by normalized 
serum growth hormone concentrations and elevated 
concentrations of superoxide dismutase (SOD), an 
important anti-oxidant [14–19].  Therefore, this study 
aimed to investigate the fertility-enhancing effects of 
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Tongkat ali.  We hypothesized that a standardized extract 
of the Eurycoma longifolia Jack root may prove useful 
in treating men with idiopathic infertility; namely, men 
with low sperm concentration with or without low motil-
ity and a decreased percentage of sperm show ing normal 
morphology.  The secondary aim was to investigate a 
possible increase in the pregnancy rate during treatment.

2    Materials and methods

Between early 2004 and late 2007, a total of 
350 male partners from sub-fertile couples attending 
the Wellmen Clinic, Damai Service Hospital, Kuala 
Lumpur, Malaysia, were identified as having idiopathic 
infertility, in the setting of low sperm concentration, de-
creased motility and abnormal sperm morphology.  Out 
of the 350 patients initially recruited, a total of 75 male 
patients with an average age of 32.7 years and a history 
of infertility of 5.3 years fulfilled the inclusion criteria 
and were treated with two capsules of 100 mg of a pro-
prietary standardized water-soluble extract of Eurycoma 
longifolia Jack root (US Patent: US7, 132,117B2 from 
Phytes Bioteks, Biotropics Malaysia, Berhad, Malaysia), 
taken orally twice daily after eating.  The dose of 200 
mg daily was determined by an earlier dosing study [18, 
19].  Follow-up examinations were conducted every 3 
months for three cycles.  In each of these examinations, 
a semen analysis according to World Health Organiza-
tion (WHO) guidelines [20] and determination of the 
testicular volume (based on Prader’s orchido meter) were 
performed.  The principal parameter to be evaluated was 
improvement in the sperm parameters (sperm concentra-
tion, motility and morphology).  The secondary param-
eter was achievement of pregnancy in the female part-
ner.  There was a drop in the patients’ compliance from 
the second to the third follow-up examination owing to 
dropout and pregnancies of the female partner.

The data were analyzed using  SPSS version 12 
(SPSS Inc., Chicago, IL, USA).  After confirming nor-
mal distribution using the Kolmogorov–Smirnov test, 
data were expressed as mean ± SE, with trends plot-

ted on line graphs.  Paired t-tests were used to assess 
whether there were any significant differences between 
the means of the parameters between the baseline and 
each of the treatment cycles; a P-value of less than 0.05 
(two-sided) was considered significant.

3    Results

There was improvement in the seminal param-
eters in all 75 men who completed the supplement in 
each of the follow-up cycles.  Results are expressed as 
mean ± SE for each parameter in Table 1.  Statistically 
significant differences between each cycle and baseline 
are indicated in Table 1.  The changes in the means of 
sperm concentration, percentage of sperm with normal 
morphology and semen volume over the three cycles of 
treatment are also illustrated in Figures 1–3.  In Figure 1, 
the sperm concentration (million per mL) significantly 
increased from the baseline to the first cycle.  It went 
down at the second cycle and peaked at the third 
cycle. When paired comparison performed using paired 
t-test, the mean differences were 5.4, 5.5 and 14.9 mil-
lion per ml at each of the paired comparison (data not 
shown) that is at the baseline and at the first cycle, at 
the baseline and at the second cycle, at the baseline 
and at third cycle. Each pair differed significantly with 
their P values of 0.007, < 0.001 and 0.007 respectively. 
Even though in Figure 1, the pattern of the increase 
is not uniform, it indicates improvement of the sperm 
concentration at each of the cycle when compared to 
the baseline sperm concentration.  In Figure 2, it shows 
the mean percentage of sperm with normal morphol-
ogy also generally increased consistently except in 
the last cycle, cycle 3 where it dipped slightly.  There 
were statistically significant improvements in sperm 
concentration and sperm morphology from baseline 
to each cycle of treatment (Table 1).  The mean sperm 
concentration and percentage of sperm with normal 
morphology increased from baseline by 65.5% and 
94.9%, respectively, at the third cycle of treatment.  An 
upward trend in semen volume was also seen, although 

Table 1.  Seminal parameters evaluated at baseline and each cycle of treatment.
  Seminal parameter  Baseline (n = 75) Cycle 1 (n = 75) Cycle 2 (n = 49) Cycle 3 (n = 17)
  Semen volume (mL)   2.95 ± 0.14  2.96 ± 0.13   3.14 ± 0.21   3.52 ± 0.35
  Sperm concentration (million per mL) 10.59 ± 2.06 16.32 ± 1.99a 12.52 ± 2.03b  17.53 ± 5.04a

  Normal sperm morphology (%)   5.28 ± 0.66   8.94 ± 1.02b  10.41 ± 1.28b  10.29 ± 2.52c

  Sperm motility (%) 44.68 ± 2.44 49.99 ± 2.81d 46.33 ± 2.58 40.24 ± 4.40
All values are mean ± SE.  aP = 0.007; bP < 0.001; cP = 0.003; dP = 0.037; compared with baseline (paired t-test).
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this failed to reach statistical significance (Figure 3).  
The mean sperm motility at the first cycle of treatment 
was significantly increased from baseline (P = 0.037); 
no further changes were observed over the subsequent 
cycles (Table 1).

In all, 75 men completed at least one cycle of 
treatment, 49 men completed two cycles and 17 men 

completed three cycles.  There were 11 (14.7%) spon-
taneous pregnancies during this time, 6 of which were 
achieved at completion of the first cycle of treatment 
and 5 of which were achieved at completion of two cy-
cles of treatment.  The semen parameters of male patients 
whose partner conceived are shown in Table 2.  There 
were no differences in the mean semen volume at base-
line (3.50 mL), in the first (2.83 mL) or in the second 
(3.38 mL) follow-up examination.  In addition, there 
were also no marked differences in the mean sperm 
concentration at baseline (28.47 million per mL), in the 
first (27.57 million per mL) or in the second (33.60 mil-
lion per mL) follow-up examination.

However, in those men whose female partners be-
came pregnant, sperm motility increased significantly 
from the initial examination (44.00%) to the first fol-
low-up (56.00%) and the second follow-up (58.60%).  
A similar trend was seen for the percentage of sperm 
with normal morphology, which improved from 10.36% 
at the time of baseline examination to 16.54% at the 
first follow-up and 16.00% at the second follow-up 
examination.  After completion of this study, those pa-
tients whose partner failed to conceive were given the 
option of using assisted reproduction (ART), at which 
point 60% underwent intra-uterine insemination (IUI), 
20% underwent in vitro fertilization (IVF) and 5.3% 
were treated with IVF/intracytoplasmic sperm injection 
technique (ICSI).

Figure 1.  Increase in seminal sperm concentration after treatment 
with a 100 mg twice daily dose of the proprietary standardized 
water-soluble extract of Eurycoma longifolia Jack root. A distinct 
continuous increase in sperm concentration after the treatment 
can be seen from baseline to the first, second and third cycles.  
All values are mean ± SE.

Figure 2.  Increase in the percentage of sperm with normal 
morphology after treatment with a 100 mg twice daily dose of 
the proprietary standardized water-soluble extract of Eurycoma 
longifolia Jack root. A significant improvement in sperm 
morphology after the treatment can be seen from the baseline to 
the first, second and third cycles. All values are mean ± SE. 

Figure 3.  Increase in seminal volume after treatment with a 100 
mg twice daily dose of the proprietary standardized water-soluble 
extract of Eurycoma longifolia Jack root. A distinct, continuous 
increase in seminal volume after treatment can be seen from 
baseline to the first, second and third cycles.  All values are mean 
± SE.
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4    Discussion

This study clearly shows an improvement in the 
main seminal parameters in infertile patients treated 
with the proprietary standardized water-soluble ex-
tract of Eurycoma longifolia Jack, with significant 
increases in sperm concentration and the percentage of 
sperm with normal morphology after each treatment 
cycle.  The exact mechanism of action of this extract 
at the level of the reproductive cell remains unknown.  
However, the beneficial effect may be attributed to 
its testosterone-enhancing effect and antioxidant 
properties, which have been well documented in the 
previous studies [14–19].  Eurycoma longifolia Jack 
was reported to contain a bioactive peptide, which has 
been shown to increase the testosterone levels in rat 
Leydig cells [13].  Recent human trials also showed 
that the extract of Eurycoma longifolia Jack enhanced 
total testosterone and dihydroepiandrosterone levels 
[14–19].  The same studies also showed that the 
Eurycoma longifolia Jack extract contains SOD activity.  
Considering that the antioxidant supplementation is 
thought to improve male reproductive functions [21–23], 
these properties may contribute to the improvement in 
sperm concentration and sperm morphology.

A large number of men are infertile owing to 
abnormalities in sperm production, especially severe 
defects in sperm morphology, which render the sperm 
dysfunctional and greatly reduce the partner’s chances 
of pregnancy [24].  Therefore, infertile couples have 
to rely on costly techniques such as ART (for example, 
IVF).  Sperm morphology and concentration have been 

shown to be significantly associated with the fertilization 
rate in vitro and have been deemed to be decisive factors 
in the selection of appropriate ART techniques to treat 
infertile couples efficiently [25, 26].  Consequently, it is 
noteworthy that 11 (14.7%) spontaneous pregnancies were 
achieved after the treatment of infertile men presenting 
with idiopathic infertility in the setting of decreased sperm 
concentration, poor sperm motility and abnormal sperm 
morphology, using the proprietary standardized water-
soluble extract of Eurycoma longifolia Jack.  Semen 
parameters of those patients whose partners achieved 
pregnancy showed increased percentages of normal sperm 
morphology and motility following treatment with this 
herbal extract.  It is also intriguing to observe that the 
herbal extract significantly improved sperm concentration 
and sperm morphology in patients whose partners did 
not become pregnant.  In these cases, other parameters, 
such as poor chromatin condensation or sperm DNA 
fragmentation, might have been the limiting factors that 
prevented fertilization [27].  Nonetheless, the increase in 
sperm concentration and morphologically normal sperm 
allowed couples a chance of natural conception, or to 
forgo IVF and undergo less invasive and less expensive 
ART options, such as IUI, instead.  In total, 60% of the 
patients in this study underwent IUI based on their seminal 
parameters after treatment with the extract of Eurycoma 
longifolia Jack.  Before treatment, seminal parameters did 
not permit this possibility in any case, meaning that these 
patients would have been forced to opt for a more invasive 
and expensive ART treatment, such as IVF.  Thus, the 
results of this study indicate that sperm quality can be 
improved by treating men with traditional remedies, which 
in turn can improve the pregnancy rates.

Table 2.  Semen parameters of those men whose female partners became spontaneously pregnant.
                                                                       Number                    Minimum                Maximum                     Mean                        SD
  Baseline semen volume (mL) 11   2.20   4.50   3.50   0.73
  Baseline sperm concentration (million/mL) 11   3.00 68.00 28.47 24.77
  Baseline sperm motility (%) 11 20.00 70.00 44.00 14.97
  Baseline sperm morphology (%)  11   2.00 18.00 10.36   5.39
  Semen volume at cycle 1 (mL) 11   1.00   5.00   2.83   1.15
  Sperm concentration at cycle 1 (million/mL) 11   8.30 55.00 27.57 16.19
  Sperm motility at cycle 1 (%) 11 11.00 90.00 56.00 23.34
  Sperm morphology at cycle 1 (%) 11   6.00 32.00 16.54   7.98
  Semen volume at cycle 2 (mL)  5   2.50  5.00   3.38   0.96
  Sperm concentration at cycle 2 (million/mL)  5   5.00 63.00 33.60 24.49
  Sperm motility at cycle 2 (%)  5 35.00 80.00 58.60 19.87
  Sperm morphology at cycle 2 (%)  5   3.00 25.00 16.00   9.00
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5    Conclusion

The results of this study suggest that treatment with 
the proprietary standardized extract of Eurycoma longi-
folia Jack significantly improves semen volume, sperm 
concentration, sperm motility and the percentage of 
morphologically normal sperm in men with idiopathic 
infertility.  As spontaneous pregnancies were achieved 
in 14.7% of couples in our study and the use of a less 
invasive, cheaper variety of ART became possible in 
another 60%, the treatment of such patients with Eury-
coma longifolia Jack might be an option in the manage-
ment of male infertility.

In light of the encouraging results of the present 
study, further studies in a larger group of patients, with 
follow-up of the outcomes of the ART procedures, are 
required to elucidate the potential role of Eurycoma 
longifolia Jack in the treatment of male infertility.
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