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Introduction

Aging is a slow physiological process. During this process, 
a series of morphological and functional modifications 
takes place within all organs, tissues, and cells that leads to 
reduced physiological efficiency and atrophy of various 
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Abstract
Aging is associated with a series of morphological and functional modifications that leads to reduced physiological 
efficiency and atrophy of various organs and systems. Tribulus terrestris induces its effect in fertility and sexual functions 
through the steroidal saponins, particularly the dominant saponins protodioscin. We aimed in this study to evaluate the 
efficacy and safety profiles of Tribulus terrestris in aging males with partial androgen deficiency who suffered from erectile 
dysfunction and lower urinary tract symptoms. A total of 70 randomized aging patients with erectile dysfunction and 
lower urinary tract symptoms were recruited from June 2017 to March 2018 from our andrology outpatient clinic. 
Thirty-five patients (group A) received Tribulus terrestris three times daily for 3 months and the other 35 patients (group 
B) received placebo. The mean of aspartate transaminase was elevated in group A after 3 months of receiving Tribulus 
terrestris (26.5 (before), 27.8 (after), respectively, p = 0.03). Moreover, there were significant elevations in the means 
of both total testosterone together with the score of the validated Arabic index of erectile function (5-item version 
of the International Index of Erectile Function) (2.2, 10.7 (before), 2.7, 16.1 (after), p < 0.001, p < 0.001, respectively). 
Finally, the mean of the total prostate-specific antigen was elevated in this group (1.4 (before), 1.7 (before), p = 0.007, 
respectively). Interestingly, there were no worsening of the lower urinary tract symptoms in group A as there was no 
change in the mean score of the international prostate symptom score, which was used to assess these symptoms before 
and after treatment (mean 14.4 (before), 14.6 (after), p = 0.67, respectively). In sum, this study replicates the findings of 
previous reports about the robust effect of this herbal medicine in elevating the testosterone level and improving the 
sexual function of patients who suffered from erectile dysfunction with partial androgen deficiency.
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organs and systems.1,2 Reduced activities occur in both 
peripheral glandular secretions and hypothalamus and 
pituitary gland. Thus, aging process is associated with a 
fundamental change in the secretion of most hormones 
resulting in hypogonadism.3 There are different terms for 
this form of hypogonadism such as late-onset hypog-
onadism (LOH), age-related hypogonadism, andropause, 
partial androgen deficiency in aging male (PADAM), 
androgen decline in the aging male (ADAM), or testoster-
one deficiency syndrome (TDS).4 Older men are vulnera-
ble to age-related hypogonadism that is defined as a 
clinical and biochemical disease characterized by serum 
testosterone level below the reference parameters of 
younger healthy men as well as symptoms of testosterone 
deficiency in the form of pronounced disturbances of the 
quality of life and harmful effects on multiple organ sys-
tems.5 The incidence of biochemical hypogonadism in 
middle-aged men ranges from 2.1% to 12.8%,6 while this 
incidence in men aged 40–79 years ranges from 2% to 
6%.6,7 The most characteristic features of LOH are erectile 
dysfunction, decreased sexual activity and loss of libido, 
decreased muscle strength, decreased vital energy, hot 
flashes, gynecomastia and decreased testicular volume, 
and low-energy consumption; in addition, non-specific 
features are decreased self-confidence, motivation, depres-
sion and irritability, memory and concentration impair-
ment, sleep disorders or insomnia, and decreased 
psychomotor activity. Protodioscin is an Herbal Steroid 
Saponin extract derived mainly from Tribulus terrestris L. 
grown mainly in Bulgaria.8

This herb was used in traditional Chinese medicine.9 
Gauthaman and Ganesan10 demonstrated that Tribulus 
induces its effect in fertility and sexual functions through 
the steroidal saponins, particularly the dominant saponins 
protodioscin (PTN). Moreover, Joseph11 demonstrated that 
herbal remedies in the form of combined therapy of 
Bangshil and Fortege improved prostatic congestion as 
well as associated urinary symptoms namely burning mic-
turition. Thus, we aimed in this study to evaluate the effi-
cacy and safety profiles of Tribulus terrestris in aging 
males with partial androgen deficiency who suffered from 
erectile dysfunction and lower urinary tract symptoms.

Patients and methods

Study design and participants

A total of 70 randomized aging patients were recruited in 
this prospective study who suffered from partial androgen 
deficiency with erectile dysfunction. They were recruited 
from June 2017 to March 2018 from the andrology outpa-
tient clinic, Cairo University. The patients were divided 
equally into two groups. One group received Tribulus ter-
restris three times daily for 3 months and the other group 
received placebo (starch granules) three times daily for 
3 months. In this prospective trial, we used an extract of 

this herb that was standard to contain not more than 45% 
steroidal saponins (Trib Gold) that should be stored at 
room temperature according to the manufacturer. Each 
capsule contained 250 mg of Tribulus terrestris that was 
prescribed to the patients three times daily for 3 months; 
thus, 334.5 mg of PTN was provided to the patients in 
group A. At the beginning of the study, 5 mL blood was 
withdrawn from all the participants for baseline measure-
ment of liver enzymes and total prostate-specific antigen 
(PSA-t), in addition to, testosterone (total).

Eventually, after 3 months, another 5 mL blood was 
withdrawn for a second measurement for the liver enzymes, 
PSA-t and total testosterone (TT). We assessed the partici-
pants at the beginning of the study and every month for 
3 months using the validated Arabic version of the erectile 
function to determine the level of erection of the partici-
pants and International Prostatic Symptom Score (IPSS) to 
determine the presence and the severity of lower urinary 
tract symptoms (LUTS).12,13 Genital examination was done 
to assess the consistency of the patients’ testes and their 
volumes using Prader’s orcidometer14 and radiologically 
using scrotal ultrasound (SONOLINE G40, Diagnostic 
Ultrasound Systems, Manufactured by Siemens AG, 
Eriangen, Germany). Also, we examined the penis to detect 
any abnormality. Approval of the ethical committee was 
gained after getting a signed in writing consents from the 
participants that conforms to Helsinki declaration 1964.

Inclusion criteria of the participants

All the patients were in the age of 40–70 years old suffer-
ing from erectile dysfunction and partial androgen defi-
ciency (TT < 3.5 ng/mL).

Exclusion criteria of the participants

All patients who suffered from diabetes mellitus, hyper-
tension, hepatic failure, chronic renal failure, or neuro-
genic illness such as hemiplegia were excluded from the 
study. Moreover, smoking, alcohol or drugs abuse, or 
any other drugs that may affect erectile function and 
patients with Peyronie’s disease were also excluded 
from the study.

Statistical methods

Data were coded and entered using the statistical package 
SPSS (Statistical Package for the Social Sciences) version 
25. Data were summarized using mean, standard devia-
tion, median, minimum, and maximum in quantitative 
data. Comparisons between quantitative variables were 
done using the non-parametric Mann–Whitney test. For 
comparison of serial measurements within each patient, 
the non-parametric Wilcoxon signed-rank test was used.15 
A p value of less than 0.05 was considered as statistically 
significant.
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Results

A total of 70 randomized aging patients completed this 
prospective single-blind study. They were divided equally 
into two groups, group A who received Tribulus terrestris 
250 mg daily for 3 months and group B who received pla-
cebo three times daily for 3 months. All the participants 
were in the age of 40–70 years and were equally distrib-
uted in group A and group B (mean = 55.7, 58.4 and stand-
ard deviation = ±9.4, 9.7, respectively) and this difference 
did not show any statistically significant result (p = 0.4) 
(Table 1). The mean of aspartate transaminase (AST) was 
elevated in group A after 3 months of receiving Tribulus 
terrestris (mean before and after were 26.5 and 27.8, 
respectively) and this demonstrated statistically significant 
result (p = 0.03) (Table 2). Moreover, there were signifi-
cant elevations in the means of both TT together with the 
score of the validated Arabic index of erectile function 
(5-item version of the International Index of Erectile 
Function (IIEF-5)) (means of TT and IIEF-5 before and 
after were 2.2, 10.7 and 2.7, 16.1, respectively) and this 
revealed highly significant results (p < 0.001, p < 0.001, 
respectively) (Table 2).

Finally, the mean of the PSA-t was elevated in this 
group (mean before and after were 1.4 and 1.7, respec-
tively) and this showed highly significant result (p = 0.007) 
(Table 2); 18, 32, and 20 participants suffered from severe 
(IPSS = 20–35), moderate (IPSS = 8–19), and mild 
(IPSS = 1–7) LUTS were recruited in this study and were 
divided equally in both groups. Interestingly, there were no 

worsening of the LUTS as there was no change in the 
mean score of the International Prostate Symptom Score 
(IPSS) which was used to assess these symptoms before 
and after treatment (mean before and after were 14.4 and 
14.6, respectively) and this did not show any significant 
result (p = 0.67) (Table 2). On the other hand, there were 
insignificant changes in group B who received placebo 
three times daily for 3 months as regards liver enzymes, 
TT, validated Arabic international index of erectile func-
tion (IIEF-5), PSA-t, and IPSS (Table 3).

Discussion

The present randomized prospective trial demonstrated 
that Tribulus terrestris resulted in significant elevation in 
the mean TT level as well as the mean score of the vali-
dated Arabic version of the international index of erectile 
function in the participants of group A who received 
Tribulus terrestris three times daily for 3 months. Quite the 
reverse, there were insignificant changes in the mean TT 
as well as the mean score of the validated Arabic version of 
the international index of erectile function in the partici-
pants of group B who received placebo three times daily 
for 3 months. In the same context, McKay (2004) revealed 
that Tribulus terrestris has been used to treat the symptoms 
of low testosterone levels.16

Furthermore, Roaiah et al.17 demonstrated high efficacy 
of this herbal medicine in improving the erectile function 
of aging patients with partial androgen deficiency and low 
libido. Moreover, several studies evaluated this herb in the 

Table 1.  Age difference between group A who received Tribulus terrestris and group B who received placebo.

Tribulus terrestris Placebo p value

  Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum

Age 55.69 9.35 55.00 40.00 72.00 58.38 9.71 59.50 40.00 70.00 0.433

SD: standard deviation.
The value of p was calculated used the Mann–Whitney test.

Table 2.  Changes in liver enzymes, TT, validated Arabic international index of erectile function (IIEF-5), PSA-t, and IPSS before and 
after in group A who received Tribulus terrestris.

Tribulus 
terrestris

Before After p value

Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum

ALT 24.09 4.64 23.00 18.00 38.00 24.66 3.88 24.00 19.00 31.00 0.940
AST 26.54 4.16 25.00 19.00 35.00 27.77 3.40 28.00 21.00 36.00 0.029
TT(T) 2.15 0.24 2.10 1.60 2.50 2.73 0.70 2.40 1.90 4.30 <0.001
IIEF-5 10.71 3.01 11.00 5.00 17.00 16.11 4.89 18.00 9.00 25.00 <0.001
PSA-t(T) 1.38 0.97 1.10 0.10 3.50 1.66 1.22 1.30 0.20 5.10 0.007
IPSS 14.43 9.70 15.00 0.00 32.00 14.60 9.28 15.00 0.00 33.00 0.674

SD: standard deviation; ALT: alanine transaminase; AST: aspartate transaminase; TT: total testosterone; IIEF-5: 5-item version of the International 
Index of Erectile Function; PSA-t: total prostate-specific antigen; IPSS: International Prostate Symptom Score.
The value of p was calculated using the Wilcoxon signed-rank test.
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form a mixture together with other ingredients proved to 
efficacious in patients with erectile dysfunction.18,19 
Eventually, Kamenov et al.20 showed that this herbal medi-
cine was highly effective in improving the erectile func-
tion, intercourse satisfaction, sexual desire, orgasmic 
function, overall satisfaction as well as global efficacy 
questionnaire (GEQ) responses. In contrast, Santos et al.21 
showed that this herb was as effective as placebo in treat-
ing patients with erectile dysfunction. Recently, Abudayyak 
et al.22 demonstrated that Tribulus terrestris should be used 
carefully because of its endocrine disrupting potential in 
the form of estrogenic activity that was noted from the 
water extracts of Tribulus terrestris at concentrations 
higher than 27 mg/mL (⩾2.6-fold) as well as antiandro-
genic activity. However, the methanol and chloroform 
extracts of Tribulus terrestris demonstrated anti-estrogenic 
activity.22 On the contrary, Kamenov et al.20 did not report 
serious side effects from this medicine. Liver enzymes 
were measured at the beginning of the study and 3 months 
later on to evaluate the safety profile of this herbal medi-
cine. Although, this herb was given for 3 months only; yet, 
there was minimal elevation in the mean of AST after 
3 months of Tribulus terrestris supplementation to patients 
in group A. However, this difference was statistically sig-
nificant (mean before and after were 26.5 and 28, respec-
tively, p = 0.03). Thus, this study alarms the necessity of 
regular follow-up of liver enzymes, especially when this 
herbal medicine is prescribed for long duration.

Besides, there was elevation in the mean of total PSA 
after 3 months of Tribulus terrestris supplementation to 
patients in group A and this difference was statistically 
highly significant (mean before and after were 1.4 and 1.7, 
respectively, p = 0.007). This finding can be explained by 
the saturation model that was demonstrated by Morgentaler 
and Traish23 that was based on the observation that the 
prostate exhibits high sensitivity to changes in androgens 
at low concentrations but little or no sensitivity to higher 
concentrations. However, there was no associated worsen-
ing of the LUTS in these patients as their mean IPSS score 

revealed insignificant change (mean before and after were 
14.4 and 14.6, respectively, p = 0.67).

The present trial did not demonstrate any improvement 
in the LUTS of the participants who received Tribulus ter-
restris three times daily for 3 months. In the same context, 
a critical review about the widespread use of herbal sup-
plements in LUTS revealed the presence of scant scientific 
evidence to support their safety and efficacy.24 Noteworthy, 
our study did not report any drop out and all the partici-
pants in both groups were compliant to Tribulus terrestris 
and placebo. Eventually, there are some limitations of this 
study that must be reported. First, the sample size was 
small and the patients were followed up for short duration. 
Second, cross over was not performed between both 
groups. Finally, kidney functions and free PSA were not 
evaluated.

Conclusion

In sum, this study replicates the findings of previous 
reports about the robust effect of this herbal medicine in 
elevating the testosterone level and improving the sexual 
function of patients who suffered from erectile dysfunc-
tion with partial androgen deficiency. There were minimal 
elevations in the mean of AST and PSA-t that happened 
after 3 months of supplementation to the patients in group 
A and were statistically significant. Thus, this study alarms 
the necessity of regular evaluation of liver enzymes and 
total PSA especially when this herbal medicine is pre-
scribed for long duration.
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Table 3.  Changes in liver enzymes, TT, validated Arabic international index of erectile function (IIEF-5), PSA-t, and IPSS before and 
after in group B who received placebo.

Placebo Before After p value

Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum

ALT 19.88 6.45 20.50 9.00 32.00 19.50 5.40 18.00 13.00 30.00 0.831
AST 23.62 7.27 21.00 14.00 35.00 23.62 7.03 22.50 16.00 38.00 0.944
TT(T) 2.01 2.18 5.05 1.94 2.16 2.06 1.30 5.25 2.04 2.19 0.484
IIEF-5 10.75 2.55 10.50 7.00 14.00 10.62 2.72 10.00 7.00 14.00 0.564
PSA-t(T) 1.88 2.03 1.02 0.41 6.51 1.86 1.72 1.26 0.45 5.75 0.575
IPSS 9.00 8.59 6.00 2.00 28.00 9.62 8.37 7.50 2.00 28.00 0.096

SD: standard deviation; ALT: alanine transaminase; AST: aspartate transaminase; TT: total testosterone; IIEF-5: 5-item version of the International 
Index of Erectile Function; PSA-t: total prostate-specific antigen; IPSS: International Prostate Symptom Score.
The value of p was calculated using the Wilcoxon signed-rank test.
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