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ABSTRACT

Objective. This study aimed to investigate the effectiveness 
and safety of Tribulus Terrestris (TT) in male fertility problems, 
the studied variables being semen parameters and erectile 
function.
Methods. In this systematic review and meta-analysis, all rele-
vant articles were searched in the relevant databases, including 
ISI Web of science, Scopus, PubMed, Cochrane, SID, Magiran, 
IranDoc and Google Scholar, using the keywords which in-
cluded (Tribulus Terrestris OR Puncture Vine OR Protodioscin) 
AND (sperm parameters OR Sperm Counts) AND (Oligozo-
ospermia OR Azoospermia OR Erectile dysfunction OR Male 
Sexual Impotence OR Infertility). Risk of bias was assessed us-
ing Cochrane Collaboration’s tool. The data were analyzed us-
ing STATA software version 11. To examine the heterogeneity, 
I2 index and Q test were used and the fixed effects model was 
applied to pool standardized mean differences (SMDs).
Results. A total of 10 articles were included in this study, some 
of which revealed that TT administration improved a number 
of semen parameters, such as sperm concentration, motility, 
liquefaction time, and normal acrosome reactions. However, 
some other studies did not report statistically significant dif-
ferences in relation to other semen parameters, such as sperm 
morphology and ejaculate volume. The quantitative analysis 
showed a statistically significant effect of TT on erectile func-
tion (SMD: 0.54; interval confidence [95% CI]: 0.30 to 0.78; P < 
0.001; heterogeneity: I2 = 0%, p = 0.98, the fixed effects model; 
2 trials).

SOMMARIO

Obiettivo. Questo studio mira ad indagare l’efficacia e la si-
curezza del Tribulus Terrestris (TT) nei problemi di fertilità ma-
schile. Le variabili studiate sono i parametri dello sperma e la 
funzione erettile. 
Metodi. In questa revisione sistematica e meta-analisi, tutti gli 
articoli pertinenti sono stati cercati nei database idonei, tra cui 
ISI Web of science, Scopus, PubMed, Cochrane, SID Magiran, 
IranDoc e Google Scholar, utilizzando le parole chiave che in-
cludevano (Tribulus Terrestris o Puncture Vine o Protodioscina) e 
(parametri spermatici o Conta spermatica) e (Oligozoospermia 
o Azoospermia o Disfunzione erettile o Impotenza sessuale 
maschile o Infertilità). Il rischio di bias è stato valutato utiliz-
zando lo strumento di Cochrane Collaboration. I dati sono stati 
analizzati utilizzando la versione 11 del software STATA. Per 
esaminare l’eterogeneità sono stati utilizzati l’indice I2 e il test 
Q, e il modello a effetti fissi è stato applicato alle differenze 
medie standardizzate (SMD). 
Risultati. In questo studio sono stati inclusi un totale di 10 ar-
ticoli, alcuni dei quali hanno rivelato che la somministrazione 
di TT ha migliorato una serie di parametri dello sperma, come 
la concentrazione dello sperma, la motilità, il tempo di lique-
fazione e le normali reazioni acrosomiali. Tuttavia, altri studi 
non hanno riportato differenze statisticamente significative in 
relazione a ulteriori parametri dello sperma, come la morfolo-
gia dello sperma e il volume dell’eiaculato. L’analisi quantita-
tiva ha mostrato un effetto statisticamente significativo del TT 
sulla funzione erettile (SMD: 0,54; intervallo di confidenza [IC 
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INTRODUCTION

Sexuality is an important part of human life and 
healthy sexual function plays an important role in 
improving individuals’ and their families’ health 
and quality of life. Sexual problems can ruin the 
health, quality of life, and general well-being, and 
cause marital problems, followed by emotional 
disturbances or family collapse (1-4). 
One of men’s most frequent sexual disorders is erec-
tile dysfunction, defined as the inability to reach or 
maintain erection for satisfactory sexual activity. 
Several factors can affect men’s erectile function, 
including cardiovascular diseases, diabetes, neu-
rogenic factors, anatomical causes, hormonal prob-
lems, medical adverse effects, trauma, smoking, 
drug abuse, and psychological factors such as low 
self-esteem, tension, depression, feeling guilty, and 
relationship problems. The epidemiological data 
have shown high prevalence and incidence of erec-
tile dysfunction (ED) worldwide. In one study, the 
overall prevalence of ED in men aged 40-75 years 
was 52%, and their mild, moderate, and complete 
ED were 2.17%, 2.25%, and 6.9%, respectively (5-7).
Studies have shown that sexual problems such as 
ED reduce life satisfaction  and also cause disorder 
in the mood and quality of relationship. In addition, 
men’s ED and the relationship with their partners 
can affect emotional and physical self-esteem, asso-
ciated with psychosocial outcomes such as depres-
sion, anxiety, denial of symptoms, sexual ban, dis-
turbed relationship, and impaired life quality (8, 9). 
Given that sexual problems are not easily expressed 

in Iranian society due to cultural and religious rea-
sons, these disorders may remain hidden and can 
reflect in daily behavior. Inappropriate treatment 
can cause chronicity of symptoms, anxiety, introver-
sion, and feeling guilty as well as social problems, 
such as divorce and drug addiction (1, 10, 11). One 
of the most widely used treatments of ED is sildena-
fil citrate, a selective guanosine inhibitor, which has 
shown to be effective in treatment of erectile dys-
function. Despite its undeniable effects, it also has 
several adverse effects,  the most important of which 
reported in various studies is visual impairment 
(12). In fact, synthetic drugs with favorable results 
in treatment of ED have adverse effects, indicating 
the necessity of alternative drugs with fewer com-
plications (13). Tribulus terrestris (TT), also known as 
Aphrodite, is a herbal medicine containing chemi-
cal compounds such as resin, tannin, fixed oil, al-
kaloids, polyphenols, phallonoides, and minerals 
such as calcium, phosphorus, iron, sodium, potas-
sium, sulfur, nitrogen, and chlorine and also sugars 
including glucose, arabinose as well as steroidal sa-
ponins. It has beneficial effects on enhancing sexual 
power and treatment of oligospermia, azoospermia, 
and men’s infertility (14, 15). TT extract increases 
serum levels of testosterone and dihydrotestoster-
one, thereby increasing libido, arterial blood pres-
sure, and the blood supply to the penis, resulting 
in increased erection and sexual behavior and thus 
reduced mating distance. Moreover, the histologi-
cal and morphometric study of seminal tubes have 
proved the positive effects of TT on spermatogene-
sis probably through increase of thickness and num-

Conclusions. The findings of the present study indicated that 
TT improved some sperm parameters and also had a benefi-
cial effect on erectile function. However, these findings should 
be interpreted with caution, due to the small sample size and 
some methodological differences among the studies. There-
fore, further trials are still required to confirm these findings.

95%]: da 0,30 a 0,78; P  < 0,001; eterogeneità: I2 = 0%, p = 0,98, 
il modello a effetti fissi; 2 prove). 
Conclusioni. I risultati del presente studio hanno indicato che 
TT ha migliorato alcuni parametri dello sperma e ha anche 
avuto un effetto benefico sulla funzione erettile. Tuttavia, que-
sti risultati dovrebbero essere interpretati con cautela, a causa 
della piccola dimensione del campione e di alcune differenze 
metodologiche tra gli studi. Pertanto, sono ancora necessari 
ulteriori studi per confermare questi risultati.
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ber of seminal tubes (16, 17). Although numerous 
human and laboratory studies have been conducted 
to study the effect of TT on men’s erectile function, 
the contradictory results necessitate a meta-anal-
ysis study to provide a clear and consistent result 
and a comprehensive conclusion. Therefore, this 
meta-analysis study aimed to investigate the effec-
tiveness and safety of TT in male fertility problems 
focusing on semen parameters and erectile function.

MATERIALS AND METHODS 

In this systematic review and meta-analysis, all the 
articles related to the purpose of the study were 
searched in the relevant databases including ISI 

Web of science, Scopus, PubMed, Cochrane, SID 
Magiran, IranDoc, and Google Scholar, from their 
inception up to February 2018 with no limitation 
for language. The keywords used in this study 
included (Tribulus Terrestris OR Puncture Vine 
OR Protodioscin) AND (sperm parameters OR 
Sperm  Counts) AND (Oligozoospermia OR Azo-
ospermia OR Erectile dysfunction OR Male Sexual 
Impotence OR Infertility), which were used sepa-
rately and with all possible combinations. Further-
more, the reference section of relevant articles was 
screened to find further studies missed by elec-
tronic searching. The report of this meta-analysis 
was based on PRISMA checklist.
The inclusion criteria comprised both Persian and 
English articles contain one of the search strategic 

Records identified through database
searching

Additional records identified through other
sources

Records after duplicates removed
(n = 300)

Articles reviewed by title and abstract
(n = 300)

Full-text articles reviewed by inclusion criteria
(n = 22)

Studies included in qualitative synthesis
(n = 9)

Studies included in quantitative
synthesis (Meta-Analysis)

(n = 2)

Full-text articles excluded
(n = 13)

Articles excluded
(n = 278)

Figure 1.  PRISMA Flowchart of the study selection process.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other sources of bias?

Low risk of bias Unclear risk of bias
0% 25% 50% 75% 100%

High risk of bias

Figure 2.  Author’s judgments of risk of bias presented as percentage across all the included studies.

words in the title, abstract, and keywords related 
to the purpose of the study. The articles with in-
complete and irrelevant data were excluded from 
the study. To select the related studies, their title, 
abstract, and keywords were evaluated and their 
eligibility criteria were reviewed. In the second 
step, full texts of all the articles were independent-
ly reviewed by two authors to check the eligibili-
ty and were discussed until reaching a consensus. 
The selection process of the studies is shown in fig-
ure 1 using the PRISMA flowchart.
Moreover, two authors independently extracted 
the data from the full text articles using the data 
collection form. The extracted data were recorded 
in the relevant forms, including authors’ names, 
yyear of publication, country, age, research design, 
patient, intervention, control, tools, blinding meth-
od, outcomes, and adverse events (table I).
The risk of bias in each study was assessed by two 
independent investigators using the Cochrane 
Collaboration’s tool. This tool evaluates 6 types of 

bias, including selection bias (Random Sequence 
generation and Allocation concealment), perfor-
mance bias (Blinding of participants, personnel), 
detection bias (Blinding of outcome assessment 
assessors), attrition bias (Incomplete outcome 
data), reporting bias (Selective reporting), and oth-
er sources of bias. Based on the bias rate for each 
type, the studies were reported with low, high, and 
uncertain risk (18, 19). It should be noted that in the 
case of disagreement between two investigators, a 
third researcher resolved this issue. Risk of bias of 
the studies assessed using the Cochrane Collabora-
tion’s tool is shown in table I and figure 2.
After data collection, the extracted data were re-
viewed. The data analysis was performed using 
STATA software version 11. To examine the hetero-
geneity among the studies, I2 index and Q test were 
used. Given that no significant heterogeneity was 
found among the studies, the fixed effects model 
was used to combine the standardized mean dif-
ferences in order to obtain the overall SMDs. In ad-
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dition, the intervention and control groups report-
ed the mean score of erectile function. The overall 
effect was evaluated by Z score. P  < 0 .05 was con-
sidered statistically significant.

RESULTS

A total of 10 clinical trials met the inclusion crite-
ria and only two trials were included in this me-
ta-analysis. These 2 studies included a total of 210 
males and were published as full text in 2014 and 
2017, respectively. One study was from Bulgaria, 
and the other from Brazil. Both studies were pub-
lished in English (20, 21). The summarized char-
acteristics of the included studies are shown in 
table II. Risk of bias of the studies assessed using 
the Cochrane Collaboration’s tool is shown in fig-
ures 2 and 3. The results of risk of bias assessment 
for these 2 studies showed low risk.
Since the number of included studies was less than 
5, Funnel plot and Egger test were not used to test 
the publication bias.

The impact of TT on Semen Parameters

Five trials assessed the effect of TT on semen pa-
rameters (22-26). 
One trial by Ramezani et al. in 2014 examined the 
effect of a herbal compound named ADOFON con-
taining TT. The results revealed that the average 
number of sperm increased by 14.8% (P < 0.05), 
and also progressive mobility increased by 10.46% 
(P < 0.001), while no significant difference in sperm 
morphology was observed (22). 
The other trial by Roaiah et al. (2016) evaluated the 
effects of TT on semen parameters in males with 
unexplained infertility. No statistically significant 
difference was found in semen parameters (sperm 
concentration or motility, or abnormal forms) be-
fore and after the treatment. Moreover, no statisti-
cally significant correlation was observed between 
testosterone (free and total) and LH and semen pa-
rameters before and after the treatment. Therefore, 
it was concluded that TT was ineffective in idio-
pathic infertility treatment (23).
The third trial by Salgado et al. (2016) assessed the 
effect of TT on semen quality. The complete semen 
analysis was perdormed at the end of the treatment 
and the findings demonstrated a significant increase 
in liquefaction time (P = 0.01), sperm concentration 
(P = 0.007), and sperm motility (P < 0.001) (24).

In the fourth trial, Sellandi et al. (2012) studied the 
effect of TT on the management of Oligozoosper-
mia. There was a significant difference in the total 
sperm count between the treatment and placebo 
groups (P < 0.01); however, regarding other semen 
parameters, there was no statistically significant 
difference (P > 0.05) (25).
The fifth trial by Setiawan (1996) revealed a signif-
icant increase in sperm motility in the TT group 
(1.666 ± 12.344) compared to the placebo group 
(-9.000 ± 10.889, P  < 0.05). The quantity of sperms 
with normal acrosome reactions increased in the 
TT group (6.633 ± 6.282) compared to the placebo 
group (-0.333 ± 3.406, P < 0.05). Moreover, the quan-
tity of immotile sperm in the TT group (-10.333 ± 
16.198) significantly decreased compared to the 
placebo group (12.666 ± 21.865, P < 0.05). The vol-
ume of ejaculate, sperm concentration, morpholo-
gy, and motility of rapid, progressive, and non-pro-
gressive sperms were not significantly different 
between the TT group and the placebo group (26).

The impact of TT on erectile function (Internation-
al index of erectile function and its dimensions)

Six trials assessed the effect of TT on erectile func-
tion (20, 21, 25, 27- 29).
 The first trial by Kamenov et al. (2017) showed that 
the International index of erectile function and its 
dimensions) (IIEF) score significantly improved in 
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Kamenov et al. 2017 + + + + + + +

Punyawudho et al. 2013 + ? ? ? + + ?

Roaiah et al. 2016 + ? ? ? + + -

Salgado et al. 2016 - - - - + + ?

Santos et al. 2014 + + + ? + + ?

Sansalone et al. 2014 + + ? + + + +

Ramezani et al. 2014 ? ? ? ? ? + ?

Sellandi et al. 2012 + ? + + + + -

Shah et al. 2012 + + + + + + +

Setiawan et al. 1996 + ? ? ? + + -

Table I.  Author’s judgments of risk of bias items for each included study.
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the TT group compared to the placebo group (Р 
< 0.0001). For intention-to-treat (ITT), there was 
a statistically significant difference in changes of 
IIEF scores at baseline. The difference between TT 
and placebo was 2.70 (95% CI 1.40, 4.01) for the ITT 
population. A statistically significant difference 
was found between TT and placebo in terms of in-
tercourse satisfaction (p = 0.0005), orgasmic func-
tion (P = 0.0325), sexual desire (p = 0.0038), and 
overall satisfaction (p = 0.0028) (20).
In the second trial, Punyawudho et al. (2013) eval-
uated the effectiveness of a combinational herbal 
medicine named Cappra containing TT. The re-
sults showed the improvement of IIEF score for 
all domains in Cappra group compared to placebo 
group. The mean changes of IIEF score at baseline 
for the erectile function, orgasmic function, sexual 
desire, intercourse satisfaction, and overall satis-
faction domain in Cappra and placebo groups were 
4.87 vs 3.44, 1.15 vs 0.81, 0.75 vs 0.52, 2.3 vs 1.82, and 
1.49 vs 1.13, respectively. The mean change of erec-
tile function domain score in Cappra group was 
significantly higher than the placebo group (4.87 vs 
3.44, P = 0.032) (27). 
In the third trial, Santos et al. (2014) evaluated the 
effects of TT in the treatment of erectile dysfunction. 
Prior to the treatment, the mean IIEF was 13.2 (mini-
mum 5-21 maximum) in the intervention group and 
the mean IIEF was 11.6 (6-21) in the placebo group. 
After treatment, the mean IIEF was 15.3 (5-21) in the 
intervention group and 13.7 (6-21) in the placebo 
group.  Therefore, TT was not more effective than 
placebo in improving the symptoms of ED (21).
The fourth trial by Sellandi et al. (2012) reported 
that the placebo group showed statistically sig-
nificant results (P < 0.05) in terms of loss of penile 
erection (6.03%), loss of penile rigidity (9.41%), 
premature ejaculation (6.12%), and lack of orgasm 
(9.76%). However, the treatment group showed 
statistically significant results (P < 0.001) in terms 
of loss of penile erection (9.44%), loss of penile ri-
gidity (17.02%), premature ejaculation (10.68%), 
and lack of orgasm (13.54%) (25).
In the fifth trial, Sansalone et al. (2014) assessed the 
effectiveness of oral administration of a combina-
tional herbal medicine named Tradamix containing 
TT. They found significant changes of the IIEF in 
the therapy group (mean difference: 11.54; P < 0.05) 
during 3 months compared to the placebo group 
at the intergroup analysis (mean difference: 10.22; 
P < 0.05). IIEF-intercourse satisfaction (P < 0.05), 
IIEF-orgasmic function (mean P < 0.05), IIEF-sex-

ual desire (P < 0.05), IIEF-overall satisfaction (P < 
0.05), Male Sexual Health Questionnaire-Ejacula-
tion Disorder (MSHQ-EjD) (mean difference: 1.21; 
P < 0.05), and quality of life instrument for men 
(SQoL-M) (mean difference: 10.2; P < 0.05) signifi-
cantly changed in the treatment group compared 
to the baseline and placebo group. The findings 
showed that this treatment improved erectile and 
ejaculation functions and sexual quality of life in 
patients with mild-moderate ED (28). 
In the sixth trial, Shah et al. (2012) examined the 
efficacy of a multi-herb supplement named VigRX 
Plus (VXP) for erectile dysfunction. In the treat-
ment group, the IIEF scores significantly improved 
compared to the placebo group. After 12 weeks of 
therapy, the mean (sd) IIEF score at baseline in-
creased from 16.08 (2.87) to 25.08 (4.56) in the treat-
ment group in comparison to 15.86 (3.24) to 16.47 
(4.25) in the placebo group (P < 0.0001). Similar 
results were observed in four domains of the IIEF 
(orgasmic function, sexual desire, intercourse satis-
faction, and overall satisfaction) (29).
Furthermore, in the trial by Sellandi et al. (2012), 
TT group showed 78.11% improvement in the 
quality of sexual health and the placebo group had 
70.95% improvement (25). The other trial by Seti-
awan (1996) revealed that the subjects’ sexual in-
tercourse frequency with their partners significant-
ly increased in the TT group (P < 0.05) (26).
Out of these six mentioned studies, two trials had 
sufficient data to be included in the meta-analy-
sis (20, 21). Since the studies were homogeneous 
(I2 = 0, P = 0.98), the fixed effects model was ap-
plied. The results of these two above mentioned 
studies with a sample size of 210 males showed a 
significant effect of TT on erectile function (z = 4.7, 
P < 0.0001). The standard mean difference (SMD) 
between control and TT groups was estimated 
to be 0.54 (SMD 0.54; interval confidence 95% 
CI: 0.30 to 0.78). Moreover, the results of our me-
ta-analysis showed that the estimated means of 
erectile function in the TT group (23.22, 12.02) 
and in the control group (20.47, 10.61) were 17.67 
and 15.54, respectively (figure 3). 

DISCUSSION

To the best of the authors’ knowledge, the present 
study is the first systematic review and meta-anal-
ysis regarding the effects of oral administration of 
TT on semen parameters and erectile function in 
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men. Overall, it seems that TT has beneficial effects 
on semen parameters and erectile function.

The impact of TT on semen parameters

Some studies revealed that TT administration im-
proves the number of semen parameters including 
sperm concentration (22, 24, 25), motility (22, 24), 
liquefaction time (24) and normal acrosome reac-
tions (26). However some other studies did not 
report a statistically significant difference in terms 
of other semen parameters like sperm morpholo-
gy (22-26), sperm concentration or motility (23, 25, 
26), and ejaculate volume (25, 26). 
Some previous studies concerning the effect of TT 
extract on sperm motility showed that it could sig-
nificantly increase sperm motility in mice (30, 31), 
which is consistent with the results of the present 
study. Likewise, Asadmobini et al. assessed the 
in-vitro effect of TT extract on human sperm pa-
rameters and concluded that TT extract increases 
the motility and viability of sperm (32). Another 
in-vitro study by Khaleghi et al. (2017) revealed 
that TT extract significantly enhanced total sperm 
motility, number of progressive motile spermato-
zoa, curvilinear velocity, and viability (33).
The exact mechanism through which TT extract 
enhances the sperm quality remaina unclear. How-
ever, TT extract is known to contain important 
chemical compounds acting as scavengers of free 

radicals, and may subsequently support the inter-
cellular antioxidant system. These chemical com-
pounds, such as saponins and alkaloids existing 
in this plant exhibit antioxidant activity. Reactive 
oxygen species (ROS) are among the factors dam-
aging the sperm quality (34-36).
Oxidative stress is harmful to sperm function and 
impairs male fertility by affecting sperm viability. 
TT antioxidants components could prevent harm-
ful effects of free radicals on the sperm by de-
creasing ROS (37). Also, TT extract contains total 
polyphenols, which include a wide class of compo-
nents, such as phenolic acids and flavonols. These 
components are highly correlated to antioxidant 
activity as well (17, 31). Therefore, this extract with 
antioxidant compounds has an antioxidant activity 
which could be one possible reason for improving 
human sperm parameters. Furthermore, Nassar et 
al. suggested that a significant stimulatory effect 
of TT on human sperm parameters might have a 
relation to the trace elements, especially Ca2+ that 
is present in TT extract (38). Ca2+ could inhibit the 
enzyme phosphate diesterase, preventing cyclic 
adenosine monophosphate degradation and also 
enhancing the sperm motility (39). Zinc, another 
trace element in this extract, improves the sperm 
motility due to its involvement in protein synthesis 
and nuclear chromatin stabilization, which could 
be effective mechanisms in improving human 
sperm parameters (40).

Study

Kameno et al.

SMO (95% Cl) Weight %

64.27

35.73

.9450

0.54 (0.24, 0.85)

0.54 (0.13, 0.94)

0.54 (0.30, 0.78)

Santos et al.

Figure 3.  The effects of TT on erectile function. The horizontal lines denote the 95% CI, ■ point estimate (size of the square corresponds to its weight);  
♦ combined overall effect of the treatment.
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Although TT has beneficial effects on semen pa-
rameters, this result should be interpreted with 
caution, since there was some bias in the design 
of two studies and also these studies had no con-
trol group (23, 24). Further trial studies are still re-
quired to confirm this finding.

The impact of TT on erectile function (Internation-
al index of erectile function and its dimensions)

Out of six trials, five studies showed useful im-
pacts of TT administration on erectile function in 
all 5 dimensions of IIEF, including erectile func-
tion, sexual desire, orgasmic function, intercourse 
satisfaction, and overall satisfaction (20, 25, 27-29). 
Only one study (21) concluded that TT was not 
more effective than the placebo in improving the 
symptoms of erectile dysfunction.
Out of these six studies, two trials had sufficient 
data to be included in the meta-analysis (20, 21). 
The findings revealed that TT had a significant ef-
fect on erectile function. In line with this finding, 
Adimoelja et al. (1997) concluded in a clinical trial 
that TT restores and enhances libido, erection, ejac-
ulation, and orgasm during sexual intercourse pos-
sibly via significant increase in DHEA levels (41). 
In relation to the mechanism of TT extract on erec-
tile function, several studies have revealed that 
both nitric oxide (NOS) and opioid systems play 
a noteworthy role in the erectile function (42, 43). 
The study by Do et al. (2013) showed that TT ex-
tract caused relaxation of the corpus cavernous 
(CC) smooth muscle due to the contribution of 
the nitric oxide synthase pathway in the CC endo-
thelium (44). Some authors proposed another hy-
pothesis for erection improvement. They reported 
that erectile function improvement is due to  the 
conversion of Protodioscin found in TT extract to 
dehydroepiandrosterone (DHEA) (41). A literature 
review by Neychev and Mitev (2016) revealed  the 
effect of TT in treating ED and sexual desire prob-
lems. However, the empirical evidence to support 
the latter hypothesis in which the desirable effects 
are due to androgen enhancing properties of TT is 
still inconclusive and largely unknown (45).
One of the strengths of the present study is that it is 
the first systematic review and meta-analysis which 
specifically examined the effectiveness and safety 
of TT on semen parameters and erectile function. 
The limits of this study consist the low number of 
clinical trials included in this meta-analysis, the 
lack of sample size for proper evaluation of TT ef-

fect on erectile function, and also the lack of data 
for subgroup analysis of IIEF dimensions.
Other limitations consist of the quality of the in-
cluded studies in terms of general methodology 
and different methods of scoring. Therefore, it is 
suggested to perform more clinical trials with 
higher methodological quality in terms of alloca-
tion concealment (selection bias), blinding of par-
ticipants and personnel (performance bias), and 
blinding of outcome assessment (detection bias), 
as well as considering other sources of bias, such 
as performing intention-to-treat analysis in order 
to achieve greater robust evidence 
Furthermore, there were some differences in design 
of the studies, including the treatment dose, the 
studied subjects, and duration of treatment. The 
therapeutic dose in two studies (24, 26) was 250 mg 
every 8 hours, in another study, it was prescribed 
in 25 grams packets 3 times a week (22), while oth-
ers prescribed a dose of 500-800 mg (20, 21, 23). The 
duration of the treatments was at least 2 weeks (27) 
up to 3 months in different studies (20, 22-24, 28). It 
could be assumed that treatment duration is an im-
portant factor, since the interaction between treat-
ment and visit time is not negligible and could lead 
to differences in the IIEF score between two groups.
Moreover, the samples were different in these 
studies. In some studies, the studied population 
included infertile men (22-26) and in others, men 
who suffered from ED (20, 21, 27-29). 
Furthermore, there are various content and composi-
tion of TT in several geographic regions of the world 
(22, 27). These variations may cause completely dif-
ferent bioactivities of TT and since the TT extract is 
composed of many chemical compounds rather than 
a single chemical compound (44). Therefore, due to 
the limitations of this study, more studies with a 
larger sample size and equal design are needed to 
achieve more accurate and reliable results.

CONCLUSIONS

The findings of the current study indicated that oral 
administration of TT improved some sperm param-
eters and also had beneficial effects on erectile func-
tion. Herbal medicines like TT could be appropriate 
alternatives to chemical medicines due to several 
reasons such as safety, tolerability, and lower adverse 
effects. Moreover, there is a high acceptance for herb-
al medicines among Iranians and their health care 
providers. However, these findings should be inter-
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preted with caution due to the small sample size and 
some methodological differences among the studies. 
Therefore, it is necessary to conduct further clinical 
research studies to confirm these findings.

ETHICAL STATEMENT

Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the authors.

ACKNOWLEDGEMENTS

We would like to express our thanks and apprecia-
tion for the support of the central library of Mash-
had University of Medical Science for accessing the 
information and scientific resources. There was no 
external funding for this project.

CONFLICT OF INTERESTS

The authors declare that they have no conflict of 
interests.



Effectiveness and safety of Tribulus Terrestris in male fertility problems N. Maleki-Saghooni, F. Zahra Karimi, M. Bakhshi, M. Abdollahi

259

REFERENCES

1.	 Flynn KE, Lin L, Bruner DW, et al. Sexual Sat-
isfaction and the Importance of Sexual Health 
to Quality of Life Throughout the Life Course 
of U.S. Adults. J Sex Med 2016;13(11):1642-
1650. 

2.	 Kafaei Atrian M, Mohebbi Dehnavi Z, Kamali 
Z. The Relationship between Sexual Self-Effi-
cacy and Sexual Function in Married Women. J 
Midwif Reprod Health 2019;7(2):1683-90.

3.	 Ghiasi A, Keramat A. Prevalence of Sexual Dys-
function among Reproductive-age Women in 
Iran: A Systematic Review and Meta-analysis. J 
Midwif Reprod Health 2018; 6(3):1390-98.

4.	 Homaee-Shandiz F, Karimi FZ, Rahimi N, Ab-
dolahi M, Khosravi-Anbaran Z. Investigating 
sexual function and affecting factors in women 
with breast cancer in Iran. Asian Pac J Cancer 
Prev 2016;17:3583-86.

5.	 Nimruzi M, Salehi A, Imanieh M. Impotence 
and Iranian traditional medicine. J Islam Iran 
Tradit Med 2013;3(4):435-42.

6.	 Nikobakht MR, Aghamir MK. Urological 
Guidelines collection of Tehran University of 
Medical Sciences. Tehran: Royan Pajouh 2017.

7.	 Ghaedi G, Sasaninezhad M, Sabeti A. Studying 
the connection between psychological disorders 
symptoms and sexual dysfunctions. Danesh 
Med 2013; 20 (104):9-18.

8.	 Fakhri A, Morshedi H, Soleymanian A, Hosain-
iM. Psychometric Properties of Iranian Version 
of Male Sexual function Index. Jundishapur Sci 
Med J 2014;12(6):655-63.

9.	 Rajabi G, Dastan N, Shahbazi M. Reliability and 
Validity of the Sexual Self-Efficacy Scale-Erec-
tile Functioning. Iran J Psychiatr Clin Psychol 
2012;18(1):74-82.

10.	 Corretti G, Baldi I. The relationship between 
anxiety disorders and sexual dysfunction. Psy-
chiatr Times 2007;24(9):16-21. 

11.	 Sadock BJ. Sadock VA, Ruiz P. Kaplan and Sa-
dock,s synopsis of psychiatry. 11th ed. Philade-
lphia: Lippincott Williams & Wilkins 2015. 

12.	 Yonessi N, Saeedi M, Mohammadalipour Malek-
shah A. A Double-blind Placebo-controlled 
Evaluation of the Effect of Topical Sildenafil on 
Erectile Dysfunction. J Mazandaran Univ Med 
Sci 2005;15(49):9-15.

13.	 Shams J, Asefifar F, Zaringhalam J, Rezazadeh 
S. The Effects of Boswellia serrata and Lavandu-
la angustifolia Extracts Administration on Im-

proving Erection Dysfunction Following Opi-
oid Dependence. J Med Plants 2017;1(61):34-46 .

14.	 Hejazi L, Hosseini SE. The Effect of Tribulus Ter-
restris Extract on Hepatic Complications Due to 
the Gelofen Consumption in Adult Female Rats. 
J Fasa Univ Med Sci 2016;6(2) :155-61.

15.	 Khoradmehr A, Khalili MA, Ramezani M, Va-
hidi S, Moein MR. Improvement of sperm 
physiological parameters in patients with fer-
tility problems after taking the herbal medi-
cine “TOPALAF”. Iran J Med Aromatic Plants 
2014;30(2):275-82.

16.	 Parsaei E, Esfandiari A, Dehghan A. Survey the 
Tribulus Terrestris Effects on Histomorphomet-
rical Changes of the Testis Induced by Ethanol 
Administration in Male Wistar Rat. J Rafsanjan 
Univ Med Sci 2015;13(9):765-74.

17.	 Bonakdaran A, Fallah Huseini H, Khalighi-Siga-
roodi F, Abdoli M, Ahvazi M. Investigation of 
the Hypoglycemic Effect of Tribulus terrestris 
Extract on Diabetic Rats. J Med Plants 2008;2 
(26):85-92.

18.	 Gopalakrishnan S, Ganeshkumar P. Systematic 
reviews and meta-analysis: understanding the 
best evidence in primary healthcare. J Family 
Med Prim Care 2013;2(1):9-14.

19.	 Higgins JP, Green S. Cochrane handbook for 
systematic reviews of interventions version 5.1. 
0. New York: The Cochrane Collaboration.

20.	 Kamenov Z, Fileva S, Kalinov K. Evaluation of 
the efficacy and safety of Tribulus terrestris in 
male sexual dysfunction–a prospective, ran-
domized, double blinded, placebo-controlled 
clinical trial. Maturitas 2015;81(1):208.

21.	 Santos Jr CA, Reis LO, Destro-Saade R, Lui-
za-Reis A, Fregonesi A. Tribulus terrestris versus 
placebo en el tratamiento de la disfunción eréc-
til: un estudio aleatorizado, prospectivo y doble 
ciego. Actas Urológic Español 2014;38(4):244-8.

22.	 Ramezani M, Khalili MA, Kharadmehr A. 
Qualitative study of infertile men’s sperm after 
taking the traditional herbal composition AD-
OFON. J Biol, Islam Azad Univ of Damghan 
Branch 2014:6(3):37-44. 

23.	 Roaiah MF, Elkhayat YI, Saleh SF, Abd El Salam 
MA. Prospective analysis on the effect of botan-
ical medicine (Tribulus terrestris) on Serum tes-
tosterone level and semen parameters in males 
with unexplained infertility. J dietary supple-
ments 2017;14(1):25-31.

24.	 Salgado RM, Marques - Silva MH, Gonçalves E, 
Mathias AC, Aguiar JG, Wolff P. Effect of oral 



J.Gynaecol. Obstet. 2020, 32, N.4 Effectiveness and safety of Tribulus Terrestris in male fertility problems

260

administration of Tribulus terrestris extract on 
semen quality and body fat index of infertile 
men. Androl 2017;49(5).

25.	 Sellandi TM, Thakar AB, Baghel MS. Clinical 
study of Tribulus terrestris Linn in Oligozoosper-
mia: A double blind study. Ayu 2012;33(3):356.

26.	 Setiawan L. Tribulus terrestris L. extract im-
proves spermatozoa motility and increases the 
efficiency of acrosome reaction in subjects di-
agnosed with oligoastheno-teratozoospermia. 
Advances in male reproductive physiology 
1996;2:105-14.

27.	 Punyawudhoa B, Puttilerponga C, Wirotsaeng-
thong S, Aramwita P. A randomized, dou-
ble-blind, placebo-controlled crossover study 
of Cappra® for the treatment of mild or mild 
to moderate erectile dysfunction in Thai male. 
Afr J Tradit Complement Altern Med 2013; 
10(2):310-5.

28.	 Sansalone S, Leonardi R, Antonini G, et al. Alga 
Ecklonia bicyclis, Tribulus terrestris, and glucos-
amine oligosaccharide improve erectile func-
tion, sexual quality of life, and ejaculation func-
tion in patients with moderate mild-moderate 
erectile dysfunction: a prospective, random-
ized, placebo-controlled, single-blinded study. 
Biomed Res Int 2014; 2014.

29.	 Shah GR, Chaudhari MV, Patankar SB, Pensal-
war SV, Sabale VP, Sonawane NA. Evaluation 
of a multi-herb supplement for erectile dysfunc-
tion: a randomized double-blind, placebo-con-
trolled study. BMC complementary and alterna-
tive med 2012;12(1):155.

30.	 Adaay MH, Mattar AG. Effect of aqueous and 
ethanolic extracts of Tribulus terrestris, Phoenix 
dactylifera and Nasturtium officinale mixture 
on some reproductive parameters in male mice. 
Bagd Sci J. 2012; 9:640-50.

31.	 Liu J, Liang P, Yin C, et al. Effects of several Chi-
nese herbal aqueous extracts on human sperm 
motility in vitro. Androl 2004;36(2):78-83.

32.	 Asadmobini A, Bakhtiari M, Khaleghi S, Es-
maeili F, Mostafaei A. The effect of Tribulus 
terrestris extract on motility and viability of hu-
man sperms after cryopreservation. Cryobiol 
2017;75:154-9.

33.	 Khaleghi S, Bakhtiari M, Asadmobini A, Es-
maeili F. Tribulus terrestris extract improves hu-

man sperm parameters in vitro. J Evid Based 
Complementary Altern Med 2017; 22(3):407-12.

34.	 Gvozdjakova A, Kucharska J, Lipkova J, et al. 
Importance of the assessment of coenzyme 
Q10, alpha-tocopherol and oxidative stress for 
the diagnosis and therapy of infertility in men. 
Bratislav lekar listy 2013;114(11):607-9.

35.	 Stancheva I, Markovska Y, Geneva M, Lazaro-
va I. Antioxidant responses to elevated levels of 
Cd and Pb in Tribulus terrestris plants. Gen Plant 
Physiol 2014;4:91-100.

36.	 Bansal AK, Bilaspuri GS. Impacts of oxidative 
stress and antioxidants on semen functions. Vet 
Med Int 2011. 

37.	 Sikka SC. Relative impact of oxidative stress on 
male reproductive function. Curr Med Chem 
2001;8(7):851-62.

38.	 Nassar A, Mahony M, Blackmore P, Morshedi 
M, Ozgur K, Oehninger S. Increase of Intra-
cellular Calcium Is Not a Cause of Pentoxifyl-
line-Induced Hyperactivated Motility or Acro-
some Reaction in Human Sperm. Fertil Steril 
1998;69(4):748-54.

39.	 Keshtmand Z, Oryan S, Ghanbari A, et al. Pro-
tective effect of Tribulus terrestris hydroalcoholic 
extract against cisplatininduced cytotoxicity on 
sperm parameters in male mice. Int J Morphol 
2014;32:551-557.

40.	 Wang B, Ma L, Liu T. 406 cases of angina pecto-
ris in coronary heart disease treated with sapo-
nin of Tribulus terrestris. Zhong xi yi jie he za zhi 
1990;10(2):85-7.

41.	 Adimoelja A, Adaikan PG. Protodioscin from 
herbal plant Tribulus terrestris L improves the 
male sexual functions, probably via DHEA. Int 
J Impot Res 1997;9(supp 1):S1-70.

42.	 Andersson E. Mechanisms of Penile Erection and 
Basis for Pharmacological Treatment of Erectile 
Dysfunction. Pharmacol Rev 2011;63: 811-59.

43.	 Förstermann U, Sessa WC. Nitric oxide synthas-
es: regulation and function. Eur Heart J 2012; 
33(7):829-37.

44.	 Do J, Choi S, Choi J, Hyun JS. Effects and mech-
anism of action of a Tribulus terrestris extract on 
penile erection. Korean J Urol 2013;54(3):183-8.

45.	 Neychev V, Mitev V. Pro-sexual and androgen 
enhancing effects of Tribulus terrestris L: fact or 
fiction. J Ethnopharmacol 2016;179:345-55. 


