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Abstract

Introduction: Infertility, which is defined as the inability to conceive after one year of intercourse without the
use of contraceptive methods, affects 15% of couples. 30-40% of the causes of male infertility are related to sperm
disorders. The most common cause of infertility in men is their inability to produce enough healthy, active and active
sperm, so the aim of this study was to determine the effect of ashwagandha powder on men with semen disorders.
Materials and Methods: This study is a double-blind, clinical, randomized trial. Subjects were entered the study after
obtaining informed consent and having inclusion and exclusion criteria. All subjects were clinically examined by a
urologist. Blood and urine tests were also performed to ensure the health status of the individuals. Subjects did not
take any PDE-V inhibitors or glucocorticoids, chemical, herbal and hormonal drugs for infertility treatment in the 4
weeks before the start of the study and until the end of the study. Finally, demographic information was obtained
from all individuals and statistical calculations were performed using the statistical software SPSS. Results: In
general, our results showed that the consumption of ashwagandha powder in the first experimental group was 41.3 +
16.66% in the pre-test stage, 46.53+13.42% in the post-test stage and 45.5%=+11.99% in the follow-up stage. These
values were 41.23 £19.85% in the placebo group of the pre-test stage, 41.0%=£19.15 in the post-test stage and
40.37+£19.41 % in the follow-up stage. This indicates that ashwagandha increased semen performance scores and
sperm motility in different stages of the test compared to the second experimental group. Conclusion: The use of
medicinal plants with male fertility enhancement properties can be used as a substitute or supplement for chemical
drugs that affect male fertility. On the other hand, it is recommended that chemical drugs with fertility-reducing
properties be less used or not used in men with infertility disorders.
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Introduction methods are useless, but in some cases they are harmful.
Therefore, the World Health Organization (WHO) has
considered a population control program based on
traditional medical studies and the use of plant
properties (1-3). Infertility, defined as the inability to
conceive after one year of intercourse without the use of
contraception, affecting 15% of couples (4).
Furthermore, 30-50% of the causes of infertility are
related to male infertility and also 30-40% of the causes
* Corresponding Author: of male infertility are related to sperm disorders (5). The
most common cause of infertility in men is their
inability to produce enough healthy, active, and motile
sperm (6). The ability to conceive in men depends in
part on the number, quality, motility and shape of the
sperm, and disruption of any of these factors can lead to
male infertility (7).

Today, advances in science and technology,
along with declining mortality and rapid population
growth, have led to research on fertility and infertility
through hormonal, chemical and immunological
approaches. Currently, most of these methods are used
by women. In addition to the fact that many of these
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Lack of testicular development and growth,
diseases of the reproductive system, increased scrotal
temperature, immune problems, endocrine disorders,
lifestyle, environmental factors and nutrition are
considered as the main causes of male infertility that
negatively affect sperm parameters (8 -10). There are
many medicinal plants in the world with anti-fertility
and fertility enhancing properties. These plants have
historically been used to reduce and increase fertility in
men, so that modern scientific research has been tested
to confirm the anti-fertility and fertility enhancing
effects of some of these plants (11-12). Many people
now use herbs or their derivatives to increase or
decrease fertility as well as libido (13). Various
medicinal plant extracts with anti-fertility and fertility
enhancing effects have been studied in both males and
females.

Some of these plants have spermicidal
properties, others increase motility and change the
number of sperm. Some plants also alter testicular
hormones (14). It is necessary to further study the use of
biologically active plant materials in the field of male
fertility and to identify natural plant materials with
estrogenic and anti-estrogenic properties (8). The WHO
reports that despite the increasing use of herbal
medicines, there is still a significant lack of research
information, and the role of articles examining herbal
medicines is crucial. Due to the clear negative effects of
chemical drugs on humans, the tendency to use herbal
medicines is increasing among women and men. Herbal
medicines are a good alternative to regular medicines.
Combination therapy of both herbal and conventional
medicine has made herbal medicine more important in
today's world. Due to men's fear of infertility (15), it is
very important to pay attention to medicinal plants that
are effective in male fertility. Therefore, the present
study aimed to determine the effect of ashwagandha
plant powder on men with semen disorders.

Materials and Methods

This randomized, and double-blind clinical trial
was performed on men with semen disorders (number
or motility) who were referred to the Yazd Infertility
Center, Iran for one month in the fall of 2018.

A questionnaire was used to collect data. The
sampling was randomly performed and eligible
individuals were included in the study according to
inclusion and exclusion criteria.

Inclusion criteria

1- Age range 18 to 45 years, 2- The person is
abnormal in at least one of the sperm parameters,
including number or motility. Regarding the number of
sperm in the semen, if it is less than 20 million per
milliliter of sperm, the person is abnormal and if sperms
have 60% motility, can be appropriate, 3- The male is
married for one year of unprotected sex with his wife
and has not become pregnant, 4- A person's spouse is
completely normal at the discretion of a gynecologist.
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Exclusion criteria

1- Primary erectile dysfunction, 2- Congenital
anomalies, 3- Uncontrolled diabetes mellitus, 4- Kidney
failure, 5- Liver failure, 6- Cardiovascular diseases, 7-
Oligospermia due to obstructive reasons, 8- Allergy to
ashwagandha plant, 9- Cerebrovascular injuries, 10-
Uncontrolled hypertension, and history of
cryptorchidism, 11- Testicular and wvaricocele, 12-
People with a history of pelvic fractures, 13- Prostate
surgeries, 14- History of prostate resection, 15- Penis
reconstruction surgeries, 16- Genital infections, 17-
Having systemic diseases, 18- Request to leave the
study, 19- History of chemotherapy, 20- Use of
anticoagulants, 21- Unilateral testicular atrophy, 22-
Thyroid diseases, 23- Gallbladder diseases, 24- History
of cancer, 25- Pelvic surgery, 26- Alcoholism, 27- Drug
addiction, 28- Smoking

Sample size

The sample size was determined by considering
the significance level of 5%, test power of 80% and the
S of 11. To achieve a significant difference, at least 10
units in the average number of sperm, 25 people in each
group are required. With a 10% drop, 30 people in each
group are examined. Formula used to determine sample
size:

Procedure

After obtaining informed consent and having
inclusion and exclusion criteria, patients entered the
study. All people were clinically examined by a
urologist to ensure their health. Blood and urine tests
were also performed to ensure their health status. The
subjects did not take any PDE-V inhibitors
(Phosphodiesterase V) and glucocorticoids, chemical,
herbal and hormonal drugs for infertility treatment in
the 4 weeks before the start of the study and until the
end of the study, which was in accordance with medical
and ethical standards. This means that if someone was
forced to use these drugs due to their own interests or
desires, it was eventually excluded from the study, and
this loss is taken into account in the design of the study.
Demographic information was eventually obtained from
all individuals.

The study was randomized into two groups, the
first 30 people receiving placebo and the 30 people
receiving ashwagandha. Randomization was performed
using a computer-generated random number table,
which divides individuals into two groups. People
received ashwagandha five times a day, one capsule
(one gram of concentrated ashwagandha powder) for 12
weeks.

The prescribed ashwagandha plant has a
standardized state and the amount of alkaloids and its
vitaminolides as well as the amount of short and long
chain amino acids (threonine, valine, methionine,
isoleucine, lysine, aspartic acid and arginine), iron,
complex sugars (oligosaccharides, oligosaccharides),
vitamin A and calcium will be adequate and equal in
standard.

In the placebo group, 5 grams of the placebo
was given five times a day (one gram) for 12 weeks.
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During the study period, people had four visits, the first Ethical considerations

visit was before starting the powder, the second visit Informed consent of patients was obtained. This
was four weeks after the first use, the third visit was study started after obtaining the code of ethics from the
eight weeks after the first use and the fourth visit was University of Medical Sciences and the IRCT code. The
twelve weeks after the first use. principles of Helsinki have been observed.

At each visit, individuals underwent sperm
analysis and physical examination. It should be noted
that the pattern of sperm collection is also done
according to WHO guidelines.

Results

A total of 60 people entered the study and were
divided into two groups. Mean and standard deviation
of sperm function questionnaire scores were examined
in two experimental groups in pre-test, post-test and
follow-up stages (Table 1 and Figure 1). The results
show that the mean scores of sperm performance in the
post-test and follow-up stages increased compared to
the pre-test stage in the first experimental group (herbal
powder consumption) but in the second experimental
group (placebo) the mean sperm function scores did not
change much. It is noteworthy that the increase in score
on the sperm function scale indicates normal sexual
function.

Data analysis

Kolmogorov-Smirnov test was used to check
the normality of the data. Intention-to-treat analysis was
used for sample volume loss. Data analysis was
performed using mixed-design analysis of variance and
statistical calculations were performed using SPSS
statistical software.

Table 1: Descriptive indices of sperm function scores in the two groups in the pre-test, post-test and follow-up

stages
Pre-test Post-test Follow-up
Group Number Mean SD Mean SD Mean SD
1 30 41.3 16.66 46.53 13.42 45.5 11.99
2 30 41.23 19.85 41.0 19.15 40.37 19.41

Figure 1: Mean scores of sperm function in the two groups in the pre-test, post-test and follow up stages
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In order to investigate the significant difference assumptions of homogeneity of variance and sphericity
between the mean scores of sperm function and to were examined by Mauchly's sphericity test for
evaluate semen abnormality in the first and second intragroup factor. The results of Table 2 show that F
experimental groups in the pre-test, post-test and scores were not significant for pre-test scores but were
follow-up stages, the mixed analysis of variance method significant for post-test and follow-up scores. Therefore,
was used. The three stages of pre-test, post-test and the assumption of homogeneity of variances was true
follow-up were considered as inter-subject factors and only for pre-test scores. Regarding the equal volume of
grouping of subjects in three groups was also groups, this assumption can also be true for post-test
considered as an inter-subject factor. First, the and follow-up scores.
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Table 2: Results of the same assumption of the variance matrix

Variable F df1 df2 sig
Pre-test scores 2.39 2 87 0.098
Post-test scores 4.8 2 87 0.011
Follow up scores 7.507 2 87 0.001

Table 3 shows that the sphericity hypothesis is not true (2 (2) = 16.677, P <0.05) so instead of a degree of
freedom, an index called Greenhouse—Geisser correction should be used and the results of mixed analysis of variance
should be calculated due to the lack of sphericity assumption.

Table 3: Results of the Mauchly's sphericity for testing the sphericality hypothesis

Intl;ag-eg;t() up Mauchly' test Chi-square df Sig Greenhouse—Geisser
Stages 0.824 16.677 2 0.001 0.85

F at the level of 0.05 is significant in relation to the internal factor calculated for the effect of steps (pre-test,
post-test and follow-up) (F = 3.601, P <0.05; Table 4). As a result, there was a significant difference in the
performance of semen disorders (number or mobility) in the three stages of treatment between the mean scores of pre-
test, post-test and follow-up. A summary of the results of the mixed analysis of variance for intragroup and intergroup
factors is presented in Table 4. The Bonferroni test was used to examine the differences between the means (Table 5).
The results of Table 5 show a significant difference at the level of 0.05 between the performance scores of semen
disorder (number or mobility) between the pre-test and post-test stages. But there was no significant difference
between pre-test scores and follow-up and post-test scores with follow-up.

Table 4: Summary of the results of mixed analysis of variance with intragroup and intergroup factors
Degrees of  Average

Factors Change Sources  Total squares freedom squares F meaningful
: Treatment steps 137.6 1.7 80.928 3.601 0.037
ntragroup factors  Interaction of stages 337111 3401 99 134 4.411 0.004
* Group . . . . .
Group 576.622 2 288.311
Intergroup factors Error 7786.511 g7 294 96 0.322 0.725

Comparison of the adjusted means shows that the function scores of semen disorder (number or mobility) in
the pre-test stage (M = 41.68) are lower than the post-test stage (M = 43.42). But there was no significant difference
between the function scores of semen disorder (number or mobility) in the pre-test and follow-up and post-test and
follow-up stages (Table 5). Also, in relation to the interaction of stage factors and group, the value (F) calculated for
the effect of stages (pre-test, post-test and follow-up) between the experimental and control groups was found to be
significant at the level of 0.05 (F = 4.411, P <0.05). As a result, a significant difference was observed between the
mean scores of pre-test, post-test and follow-up scores of semen dysfunction in the two groups. For the intergroup
factor, the value of F calculated at the level of 0.05 was not significant. As a result, there is no significant difference
between the overall mean of semen dysfunction (number or mobility) in the experimental and control groups, so that
the adjusted means of total semen dysfunction performance scores (number or motility) in the two experimental and
control group was not much different from each other.

Modified means of semen dysfunction performance scores (number or mobility) in the experimental and
control groups at different stages are shown in Figure 2. Semen dysfunction scores (number or motility) increased in
the first experimental group (herbal powder consumption) in the post-test and follow-up stages compared to the other
group (placebo experimental group) (Figure 2).

Table 5: Summary of the Bonferroni test results

Stages Mean difference Standard error Sig
Pre and post text *-1.733 0.667 0.033
Pre and follow up test -0.067 0.753 0.481
Post and follow up test 0.667 0.511 0.586
*=P>0.05
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Figure 2: Modified means of erection performance scores in experimental and control groups in pre-test, post-
test and follow-up stages.
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Discussion

Regarding the support of the World Health
Organization for maintaining public health and
reproductive health, today the use of medicinal plants is
considered as a substitute or supplement for synthetic
drugs that affect fertility. Various studies have shown
that some medicinal plants with fertility enhancing
properties in men prevent the formation of free radicals
and lipid peroxidation and reduce oxidative stress by
improving antioxidant activity leading to prevention of
sperm cell damage.

With the use of medicinal plants effective in
male fertility, parameters such as sperm survival and
mortality, pituitary hormone levels, histological changes
in the testes and sperm depletion are affected.
Therefore, these herbs can help improve sperm
parameters in infertile men (16, 17). Therefore, the aim
of this study was to determine the effect of
ashwagandha powder on men with semen disorders.

Our results showed that the consumption of
ashwagandha plant powder in the first experimental
group was 1. 41.3 £ 16.66% in the pre-test stage, 46.53
+ 13.42% in the post-test stage and 45.5 = 11.99% in
the follow-up stage.

In the second group (placebo user), this rate
was 41.23+19.85% in the pre-test stage, 41.0£19.15
%in the post-test stage and 40.37+£19.41% in the follow-
up stage. This indicates that of ashwagandha increased
semen performance scores and sperm motility in
different stages of the test compared to the second
experimental group. Various studies have been
performed in this regard, including the study of Ambiye
et al. In 2013 in India, which showed that the
administration of ashwagandha root extract at a dose of
675 mg three times a day for 11 days in infertile men
with oligospermia increases the mean semen volume by

732

53%, sperm count by 167% and sperm motility by 57%

(18).

The results of this study were consistent with
the results of the current study, except for the increase
in semen volume.

In a study in India, the effect of ashwagandha
root consumption in men was investigated, where the
amount of 5 g daily consumption of ashwagandha root
powder for 3 months increased sperm concentration
(17%) and sperm motility (9%) in men with normal
sperm under the influence of various environmental
stresses. Also, this plant has increased the sperm
concentration (36%) and sperm motility (13%) in
infertile men without stress. In men affected by
psychological stress, a 20% increase in concentration
and a 10% increase in sperm motility in infertile men
with smoking history. The results of our study
confirmed the results of mentioned study, although in
our study the stress variable was not considered (19).

In the present study, in order to investigate the
significant difference between the mean scores of sperm
function in patients and semen disorders in the first and
second groups in the experimental stages, the method of
mixed-design analysis of variance was used.

The three stages of the test were considered as
an intra-subject factor in the male and the grouping of
the subjects in the three groups was considered as an
inter-subject factor. Assumptions of wvariance and
sphericity homogeneity were tested by Mauchly's
sphericity test for intragroup factor. The results showed
that F scores are not significant only for pre-test scores
and are significant for post-test and follow-up scores.
Therefore, the assumption of homogeneity of variance
is true only for pre-test scores. Considering the equal
volume of groups, this assumption can also be
considered true for post-test and follow-up scores. The
findings of this study confirmed that ashwagandha
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plant powder significantly increased semen
performance and sperm motility.

The results of a 2010 clinical trial by Ahmad et
al. in India on infertile men with normospermia,
oligospermia or asthenospermia showed that 3-month
use of ashwagandha root powder increased semen
volume in normospermic and oligospermic men and
also increased sperm concentration and motility in
infertile oligospermic and asthenospermic men
compared to before intervention. The results of this
study were consistent with our current study except for
an increase in semen volume (20).

Overall, the results of various studies show that
this plant with its ability to remove obstructions in the
body's ducts, which is probably its anti-inflammatory
property, can help in the treatment of infertility (21, 22).
Furthermore, in infertile men, the activity of alanine
aminotransferase, lactate dehydrogenase and isocitrate
dehydrogenase are significantly reduced compared to
the group of fertile men. Decreased levels of these
enzymes are considered to be another factor involved in
male infertility. Alanine protects sperm from damage
caused by oxidative stress and ultimately increases
sperm count and motility (23).

The nutrients of ashwagandha such as multiple
amino acids, fatty acids, minerals and vitamins can have
positive effects on improving semen and the male
reproductive system (24, 25).

Conclusion

The use of medicinal plants with the property of
enhancing male fertility can be used as a substitute or
supplement to chemical drugs that affect male fertility.
On the other hand, it is recommended that chemical
drugs with fertility-reducing properties be less used or
not used in men with infertility disorders.
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