Jemds.com Original Research Article
EVALUATION OF THE EFFECTS OF CAPSULES CONTAINING TRIBULUS TERRESTRIS EXTRACT AND L-
CARNITINE ON TREATMENT OF OLIGOSPERMIA IN MALES

Mahmoudi Hosseinl, Akbari Hossein?, Taghizade Mohsen3, Jahangirian Jamileh, Mohboobi Mohadese®, Mahlooji Mahnaz6

1Assistant Professor, Department of Surgery, Faculty of Medicine, Kashan University of Medical Sciences, Kashan, Iran.
2Assistant Professor, Social Determinants of Health (SDH) Research Center, Kashan University of Medical Sciences, Kashan, Iran.
3Associate Professor, Research Center of Biochemistry and Nutrition in Metabolic Diseases, Kashan University of Medical Sciences,
Kashan, Iran.
“General Practitioner, Qom University of Medical Sciences, Qom, Iran.
5Researcher in Research and Development Center, Barij Essence Company, Kashan, Iran.
6Researcher in Research and Development Center, Barij Essence Company, Kashan, Iran.
ABSTRACT

BACKGROUND

Infertility is defined as failure to achieve pregnancy after one year of unprotected sexual intercourse. Male infertility is one of the
most challenging problems in andrology. The common cause of male infertility is related to disorders in sperm production. In this
study for the first time, effect of combination Tribulus terrestris extract and L-carnitine on sperm parameters of infertile men were
reviewed.

MATERIALS AND METHODS

This double-blind study was conducted on 61 men, 25 to 40 years old with infertility due to sperm abnormalities on semen
analysis parameters (Criteria WHO). They were randomly assigned to two groups of 350 mg herbal capsules containing Tribulus
terrestris extract + L-carnitine (Intervention) or 350 mg placebo capsules (Control) 4 times a day for 3 months. At the beginning
and end of the study, semen analysis and serum levels of FSH, LH and testosterone were evaluated, and results were compared
between the groups with baseline.

RESULTS

The results showed that after three months of intervention in control group, no significant change in semen analysis parameters
and levels of FSH, LH and testosterone happened (p>0.5). In the intervention group, only Progressive index in semen analysis (28.6
vs 33.2) from baseline showed statistically significant changes (p=0.033). The difference of efficacy between intervention and
control groups before and after the study was not significant in any of the parameters.

CONCLUSION
Based on the results of this study, treatment with herbal capsule containing Tribulus terrestris extract and L-carnitine for three
months in the improvement of abnormal sperm parameters in infertile men is not effective.
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BACKGROUND

disruption of spermatogenesis, inflammation, varicocele,

Infertility is the inability to conceive after a one year period
with regular and unprotected sex.[ll About 15% of the
couples are exposed to infertility complications by the end of
their first year of marriage.[2] In Iran about one-third of the
married couples experience primary infertility, that is about
the global average rate.31 In 40% of the cases infertility
results from male factor, in 40% female factor and the
remaining is due to both male and female factors.[4] Some
known factors contributing to this complication are hormonal
and chromosomal disorders, testicular abnormalities,
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sperm dysfunction, kidney, liver and blood diseases, poisons,
drugs and radiation.5s] Oligospermia and low-quality of
sperms are responsible for more than 90% of male infertility
cases.[fl Male infertility treatments include public,
pharmacological and surgical supports. Pharmacological
treatments comprise of gonadotropins, androgens,
corticosteroids, antibiotics and anticholinergics,
antiestrogens as well as alternative treatments such as
antioxidants (Multivitamins) and L-carnitine which is the
safest therapeutic method.[’] Different studies reported
efficacy of L-carnitine in infertile males with abnormal sperm
parameters,[89 although some other studies indicated
inefficacy of L-carnitine in volume and normal morphology of
spermatozoa.l19] Comparison of the levels of L-carnitine in
fertile and infertile males showed that its level was
significantly lower in infertile males than the fertile ones,
hence relieving of this deficiency may influence infertility in
such patients.11] Tribulus terrestris is one of the popular
plants known in the treatment of male sexual complications.
Evidence showed that Tribulus terrestris can directly elevate
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spermatogenesis by increasing the number of Leydig cells
and production of androgens.[2-15] Also, Tribulus terrestris
extract can affect the morphology and number of sperms in
rats,[13] although some other studies reported inefficacy of
Tribulus terrestris extract on the number of spermatozoa in
rats in spite of improvement in sexual behaviours and
increased level of testosterone.[14] Owing to the efficacy of the
aforementioned two components in the morphology and
motility of spermatozoa and contradiction in the results of
different studies in this field, the current study aimed at
evaluating the effect of simultaneous consumption of these
compounds on males with infertility.

MATERIALS AND METHODS

Study Design

The current randomised, clinical trial was approved by the
Ethics Committee of Kashan University of Medical Sciences
(P/29/5/1/4766 date 2015/01/07).

Participants

Males with infertility within the age range of 25 to 40 years
referring to the under-study urology clinic in 2016 that met
the World Health Organization (WHO) criteria as reporting
one of the following complications in two semen analyses
were considered as infertile: sperm number less than
20x10¢/mL, total motility <50%, progressive motility <25%
and normal sperm morphology <30%.

Exclusion Criteria

The exclusion criteria were the history of infertility for less
than one year, abnormal levels of gonadotropins,
testosterone and prolactin, azoospermia, urinary tract
obstruction or infection, varicocele grade 3 or 4, testicular
atrophy, ejaculation disorders, endocrine or anatomic
disruption, underlying disease, severe allergy to L-carnitine
and Tribulus terrestris, being a candidate for
intracytoplasmic sperm injection (ICSI) due to severe
spermiogram abnormalities, sexual complications and taking
contraceptives within the past three months.

Sample Size

Based on the results of different studies, the effect of L-
carnitine on the number of spermatozoa was evident and
increased from 44.75+18.1 to 73.25+18.5; hence, the sample
size was set to 35 based on 95% confidence and power test of
90%.

Data Collection Method

Patients referring to the clinic were enrolled in the study
after diagnosis and meeting the inclusion/ exclusion criteria.
They were asked to sign the informed consent form prior to
completing a questionnaire containing demographic
characteristics, disease status, the results of the last semen
analysis test and serum level of LH and FSH. They were
accordingly assigned into either the intervention or placebo
group. Group intervention received herbal capsules
containing Tribulus terrestris extract plus L-carnitine. The
placebo group received placebo in the same shape and colour,
both made by Barij Essence Company. The intervention
lasted for three months four times a day. To blind the subjects
in both groups, the given packs of capsules were encoded and
not decoded before saturation of samples and data collection.
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The packs of capsules were coded based on the random
block effects using random number tables with quadrant
blocks. Adherence to the treatment and side effects were
evaluated monthly by a nurse on telephone and the results
were recorded in the questionnaires. After three months of
intervention, the subjects were visited and semen analysis as
well as LH and FSH levels was tested; inter- and intra-group
comparisons were performed based on the pretest and
posttest results. For semen analysis the subjects were asked
to prevent ejaculation 48 hours to seven days prior to testing.
To obtain conclusive results, two semen analyses with a four-
week interval were performed. Analysis was performed
immediately after the sampling.

Statistical Analysis

The normality of dependent variables was evaluated using
the Kolmogorov-Smirnov test. Then, based on the qualitative
or quantitative data, the paired t-test or McNemar’s tests
were used to evaluate the effects of each group and compare
the groups, the independent t-test, chi-square or the Fisher’s
exact test were employed.

RESULTS

The current study evaluated 61 patients with fertility
disorders; 28 subjects in the placebo and 33 in the
intervention groups. The Mean+SD of the patients in the
intervention and control groups were 31.8+6.02 and 31.6+5.4
years, respectively (p=0.9). No significant differences were
observed between the groups in terms of the level of
education, occupational status, weight, height, spouse age and
duration of marriage (p>0.6). In addition, there was no
significant association between the study subjects and
familial history of infertility, history of alcohol consumption
and smoking, and sexual diseases and complications (p>0.3)
(Table 1).

The mean total sperm count was 163.9 in the placebo
group which increased to 188.3 after the intervention, while
they were 147.3 and 149.1 in the intervention group
respectively. No significant changes were observed between
pre-intervention and post-intervention measures in the two
study groups (p>0.554). No significant differences were
observed in the placebo group before and after the
intervention in terms of other indices (p>0.44). There was a
significant difference in progressive motility index before and
after the intervention in the intervention group and in terms
of other indices no significant difference was observed
(p>0.13) (Table 2). The mean total sperm count increased to
11.75 million and 4.4 million in the intervention and placebo
groups compared with the pre-intervention counts,
respectively, although no significant difference was observed
between the groups (p=0.27). There was also no significant
difference between the groups in terms of other indices
regarding the fertility profile (p>0.19) (Table 3).

. Placebo |Herbal Drug
Variables (n=33) (n=28) P value
<
Age 30 11 (39.3) 14 (42.4) 0.8041
(year) 30> 17 (60.7) 19 (57.6)
Mean+SD 31.6+5.4 31.8+6.02 0.92
Diploma and
Graduate Less 21(79) 23 (69.7) 0.9051
Academic 7 (25) 10 (30.3)
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Free 14 (50) 19 (57.6)
Job El\rjlla;l)rll(:l};?e 7 (25) 7 (21.2) 0.6981
Worker 6(21.4) 7 (21.2)
Weight (kg) 77.8+13.5 | 79.7+16.3 | 0.6351
Height (cm) 173.2¢7.5 | 176.548.02 | 0.1041
Spouse’s Age 28.2+5.3 27.3¥4.3 | 0.4631
Term of Marriage 5.2543.57 6.9+5.2 0.151¢
Family history of 1
Infertility 3(10.7) 6 (18.2) 0.488
History of the Disease 7 (25) 5(15.2) 0.3351
Sexual Dysfunction 1(3.6) 1(3) N.St

Table 1. Frequency of Studied Groups according to
Demographic and Disease Characteristics

1Chi-square test,2 Independent samples T-test.

Placebo Herbal Drug
Fertility P P
Profiles | Before After |valu| Before | After |[valu
el el
Count |163.9+19(168.3+23|0.77 (147.3+8|149.1+7|0.55
(109) 8.4 7.5 8 9.4 2.9 4
Count per 0.84140.2+32./40.03+3|0.98
mL (106) 39.7+38.6|38.5+44.7 4 3 0.6 1
Volume |3.75+1.9 | 3.9+1.6 |0.66(3.59+1.9(|3.66+1.8 0'778
Motility 41.22119. 42.3‘it18. 0.44 4-0.4(-;15. 4-4.15117. 0.13
Progressi|27.53+16.|27.07+109. 28.7+13.{33.2+16.| 0.03
0.74
ve 5 4 2 8 3
Morpholo|49.71+21.|50.57+18. 43.6+21.|43.1+22./0.82
0.85
gy 5 5 8 3 4
LH 5.42+3.8 | 5.67+4.7 0.;0 4.11+1.3|4.29+1.3 0'?}7
FSH |[4.64+3.3|4.62+3.4|0.95|4.52+1.9|4.42+1.8|0.48
T 5.68+2.7 | 5.47+2.8 0'760 5.26x1.9| 5.11+2 0'23

Table 2. Mean and Standard Deviation of Fertility Profiles
based on Semen Analysis in patients treated with Placebo
and Herbal Drug before and after Treatment

1Paired samples T-test.

Fertili Placebo Herbal Dru,
Profiles (n=33) (n=28) ® | Pvaluer
Count (1096) 11.75+4.52 4.4+3.27 0.27
Count per mL
(106) -0.12+£1.09 -1.2+0.75 0.575
Volume 0.06+0.568 0.15+0.75 0.594
Motility 3.69+2.25 1.11+1.12 0.401
Progressive 4.52+1.23 -0.46+0.89 0.185
Morphology 0.51+1.24 0.86+1.17 0.19
LH 0.18+0.65 0.25+2.17 0.245
FSH -0.1+0.84 -0.02+0.65 0.771
T -0.15+1.14 -0.21+1.85 0.908

Table 3. Mean and Standard Deviation of changes in Male

Fertility Profile after treatment in Two Groups

1Independent samples T-test.

DISCUSSION

Results of the current study indicated that the consumption
of placebo for three months caused no significant changes in
semen analysis parameters. In a clinical trial conducted by
Peyvandi et al, a two-month consumption of placebo caused
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no significant changes in spermiogram parameters of males
with infertility.[10]

In the current study, a significant difference was observed
between the pre- and post-intervention measures only in the
progressive motility index in the intervention group and
there were no significant changes between pre- and post-
intervention measures regarding other indices. In addition,
there was no significant difference in serum levels of LH and
FSH as well as testosterone between the pre- and post-
intervention measures in the two study groups. Setiawan in a
clinical trial administered 500 mg of Tribulus terrestris
extract three times a day for 60 days to 30 males with
infertility, and reported a significant increase in the number
of slow progressive spermatozoa and a significant decrease in
the number of non-motile spermatozoa.llé] In the study by
Peyvandi et al, two months administration of L-carnitine to
males with infertility increased the progressive motility of
spermatozoa.ll9]  Different clinical trials[917-20  and
pharmacological studiesl12.1521] showed that the consumption
of L-carnitine and Tribulus terrestris extract could improve
sperm parameters and consequently result in infertility
treatment. The results were inconsistent with those of the
current study. Contradiction between the findings of the
mentioned studies and those of the current one can be
attributed to different sample sizes, duration of study or
administered dosage; however, co-administration of Tribulus
terrestris extract and L-carnitine may reduce the efficacy
since most of the studies with higher efficacies administered
the compounds separately. In a study by Khademi et al
(2004) L-carnitine was administered 3 g/day for three
months to 65 males with infertility (Grade C progressively
motile spermatozoa) in order to evaluate the sperm
parameters; results showed a significant increase in sperm
counts and significant decrease in the rate of morphological
abnormalities.[1”] However, in the study by Jehan et al (2012)
on idiopathic infertility, L-carnitine plus multivitamin was
administered to 139 males with infertility and results
indicated that consumption of the two compounds
simultaneously was more effective than their separate
consumption.[8l Cheng et al (2008) showed that co-
administration of L-carnitine and acetyl-carnitine as an
alternative medicine can be effective to treat idiopathic
asthenospermia and the quality of semen was improved
following the consumption of the compounds.[22]

Salgado et al (2016) evaluated the effect of Tribulus
terrestris extract capsules on semen parameters of 65 males
with infertility. Results showed that consumption of Tribulus
terrestris could significantly increase the concentration of
semen as well as motility of spermatozoa and improve the
time of turning from clotting form to liquid.[23] Nevertheless,
in the study by Roaiah et al (2016) 750 mg of Tribulus
terrestris for three months was administered to patients and
the results showed no significant changes between pre- and
post-intervention measures in terms of semen parameters as
well as total and free testosterone and serum level of LH.[24]

CONCLUSION

Based on the results of the current study, treatment with
Tribulus terrestris extract and L-carnitine for three months
could not improve abnormal parameters of spermatozoa in
males with infertility. Owing to the results of other studies
regarding the efficacy of the compounds consumed
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separately, further studies with larger sample sizes and
longer interventions are recommended in order to compare
the results obtained from co-administration of the
compounds with those of their separate consumption.
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