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Original Article

Effect of Carob and Ginseng Supplements on Semen Analysis
Parameters, Sexual Function, and Sex Hormones in Infertile Men:

Double-Blind, Randomized Controlled Trial Study

Abstract

Background: Infertility is one of the most common problems in the world; there is a growing
demand for herbal medicines to treat infertility-related problems. Materials and Methods:
A randomized controlled trial with three groups was conducted, each with 30 participants. The first
group was administered 1.5 grams of Carob daily, the second group was administered 1.5 grams
of Ginseng daily, and the third group received a placebo. The treatment was administered for
12 weeks, and before and after the intervention, semen parameters, testosterone, prolactin, luteinizing
hormone, follicle-stimulating hormone, thyroid hormones, and sexual function were evaluated.
Sexual function was assessed using the International Index of Erectile Function Questionnaire.
Results: The mean (SD) age of participants was 34.83 (6.22), 34.60 (5.78), and 33.67 (5.82) years
in Carob, Ginseng, and Placebo groups, respectively. The results showed that in the Carob group,
the normal volume of semen (Z ,,=3.05, p = 0.02) and the normal shape of sperm (Z ,, =2.97,
p = 0.01) increased significantly compared to the control group. In the Ginseng group, the normal
volume (Z ., =3.90, p = 0.001) and the normal viscosity of semen (Z ,,=2.36, p = 0.01) increased
significantly compared to the control group.The Carob group showed a significant increase in
normal sperm counts and testosterone hormone levels (Z ., =2.81, p = 0.05). The Ginseng group
demonstrated a significant improvement in orgasm function (H,=6.14, p = 0.04) and the total score
of the International Index of Erectile Function (IIEF) (H,= 5.8, p = 0.05). Conclusions: Carob
supplements are suggested to enhance some semen parameters and male sex hormones. For infertile
men, Ginseng can be beneficial in improving sexual function.
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Introduction production and function and damage to
the spermatogenesis process are among the
most common causes of male infertility.l!
Leukocytes overproducing reactive oxygen
species (ROS) have emerged as a leading
cause of male infertility in recent years. The
resulting oxidative stress leads to abnormal

semen parameters.®

According to the World Health
Organization (WHO) definition, infertility
is the inability of a couple to conceive after
one year of unprotected intercourse. It is one
of the most common problems worldwide,
affecting about 15% of couples. In 50%
of infertility cases, there are male causes
and sperm problems.!! The prevalence
of male infertility in Iran, Hamadan, was
43.9%. The most common cause of male

Studies have shown that infertile men
have a lower antioxidant capacity than
fertile men. The researchers claimed that

infertility was an abnormality in semen  they could reduce motility, increased
fluid. Infertility has both male and female = mortality, and DNA damage by oxidative
causes. The male factor is involved in about stress in infertile people by using
half of all infertility cases.?! The most  antioxidants. Plants were considered the

important causes of male infertility include =~ most important source of medicine for

congenital or acquired abnormalities of the
genitourinary system.’) The presence of
the malefactor is often based on abnormal
sperm  parameters.!  Impaired sperm
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treating the disease about half a century
ago.”¥ Ginseng is an aromatic and durable
medicinal plant belonging to the genus
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Panax and Araliaceac family. The medicinal properties
of Ginseng are related to its root. The root of this plant
contains triterpene saponins, essential oils, polyacetylene,
polysaccharides, peptidoglycans, nitrogen compounds, fatty
acids, carbohydrates, and phenolic compounds. This plant’s
most crucial active ingredient is saponins with a triterpene
structure; Ginseng’s pharmacological activities are related
to this compound.”’ Carob is another plant antioxidant
that is native to the Mediterranean region and is found in
southern Syria.l'"” Studies on the chemicals of Ceratonia
siliqua seeds show that it has high fiber, polyphenols,
arachidonic acid, lignin, fats, proteins, carbohydrates,
calcium, potassium, and phosphorus.''l They also contain
aspartic acid, glutamic acid, linolenic acid, linoleic acid,
vitamin E, beta-sitosterol, silica, iron, and magnesium.
Carob antioxidant activity is associated with phenolic
compounds and the presence of substances. In a small
number of studies, the effects of Carob on improving
semen quality parameters have been investigated.''” There
are two hypotheses regarding the effects of antioxidants
on fertility. The first one proposes that these compounds
enhance sperm quality. The second hypothesis suggests that
antioxidants boost testosterone levels by positively affecting
spermatogenic and Sertoli cells, which are responsible for
maintaining the reproductive system’s health in men and
promoting spermatogenesis.['

Adaptogens, such as Ginseng and Carob, possess
antioxidant properties that enhance the body’s resistance
to stressors, trauma, anxiety, weakness, and fatigue.
These plants also act as a mental stimulant and tonic.
Their extracts impact the central nervous system, leading
to the dilation of blood vessels in the circulatory system
and activation of the hypothalamic—pituitary—adrenal
axis.' Following infertility, sexual function is sometimes
impaired. Antioxidants may affect improving sexual
function. Sexuality has a profound effect on marital life
and its cohesion and stability. The WHO recognizes
sexual health as the integration and harmony between the
mind, the senses, and the body.!") Various studies found
that red Ginseng improves erection in males but does not
improve the sexual experience in general.l'® The effect of
antioxidants on sexual function is not yet fully understood
in studies.’!¢ Infertility medications often result in
complications such as dizziness, gastrointestinal disorders,
bloating, hot flashes, nausea, and headache. However, side
effects are significantly reduced with the use of herbal
medicines. Traditional medicine has recently explored
the use of Carob and Ginseng in treating male infertility.
However, there is limited research on their effectiveness,
which means that the findings of review studies and
clinical trials may not accurately reflect the true impact of
treatments for male infertility. As a result, this study was
conducted to address the observed sexual dysfunction and
adverse effects associated with the chemical drugs currently
used in male infertility treatment. The present study aimed

to analyze the impact of Carob seed and Ginseng root
intake on sperm parameters, sex hormone levels, and sexual
function in men with infertility issues. The findings could
potentially contribute to the treatment of male fertility.

Materials and Methods

This study was conducted in a randomized,
three-group, double-blind, placebo-controlled clinical
trial  (IRCT20120215009014N284) in infertile men

from June 2019 to September 2020. The sample size
was determined using the Sampsi module in Stata 13
software. Using the data from Mahdiani et al.’s article!”
and considering M1 = 17, M2 = 21, Sdl = 4, Sd2 = 1.5,
o = 0.05, power = 0.90, and 25% attrition, the sample size
was calculated for each group of 30 men. At the start of the
study, an allocation sequence was generated by an individual
not involved in the research team. The participants were
then assigned to the Carob, Ginseng, or Placebo groups
using balanced block randomization [Figure 1]. The study
included men under 40 with primary infertility who did
not have infertility caused by female factors or sexual
dysfunction in women. Participants were required to
have at least one abnormal parameter of semen (volume,
concentration, number of sperm, motility, and morphology
of sperm) according to the WHO definition; they could
not have chronic diseases, a body mass index over 30,
consume alcohol, psychiatric disorders, take drugs that
interfere with spermatogenesis and pituitary suppressors
or use medicines that cause ejaculation failure and erectile
dysfunction. Participants also could not have a history of
testicular and vasodilator surgery, contact with pesticides,
heavy metals, and solvents, or use antioxidant supplements
in the last 3 months.

Initially, male participants provided a semen sample while
receiving 10 ml of blood to assess their sex hormones
(luteinizing  hormone,  follicle-stimulating  hormone,
prolactin, and testosterone) and Thyroid-Stimulating
Hormone (TSH) levels at the start of the research. The
capsules were packaged and labeled as A, B, and C by an
individual not affiliated with the researchers. The researcher
and the patient were blind to the study groups in this study.
The three drugs administered had a similar appearance,
and the participants were not informed about the specific
type of drug they were receiving. The first group was
given 1.5 grams of Carob seed powder capsules, the
second group received 1.5 grams of Ginseng, and the third
group was given a Placebo daily. It is important to note
that all three groups received the same routine infertility
treatments during the 12-week study period. The levels
of Luteinizing Hormone (LH), FSH, serum testosterone,
prolactin, and TSH were measured using the enzyme-linked
immunosorbent assay method.

The study examined the sexual function of men in
three groups before and after the intervention, using the
International Index of Erectile Function (IIEF) questionnaire.
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Carob Group (n = 30)
Received 1500 mg Carob,
daily for 12 weeks

Ginseng Group (n = 30)
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daily for 12 weeks
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[ Follow-up J

Y

v

Lost to follow-up (n = 3)
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resigned due to other illness

Lost to follow-up (n = 0)

Lost to follow-up (n=7)
Three emigrated, four
resigned due to other illness

E Analysis
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Analysed (n = 27)
Excluded from analysis
(n=0)

(n=0)

Analysed (n = 30)
Excluded from analysis

Analysed (n = 23)
Excluded from analysis
(n=0)

Figure 1: Flowchart of sampling

The questionnaire comprised 15 questions, divided into five
categories: erectile and orgasm function, sexual desire, sexual
satisfaction, overall satisfaction, and International Erection
Performance Index. Previous studies have confirmed that the
questionnaire’s reliability, measured by Cronbach’s alpha,
was 0.85%. Furthermore, sexual function is classified as low
for scores between 15 and 25, moderate for scores between
25 and 50, and high for scores above 50.'” Following the
intervention, a second round of tests was conducted to
measure semen analysis, hormones, and sexual function. The
distribution of quantitative variables was assessed using the
Kolmogorov-Smirnov test. Data analysis involved the use of
one-way analysis of variance, Wilcoxon test, Kruskal-Wallis,
Chi-square, Fisher’s exact test, and multivariable regression.
A p value less than 0.05 was deemed statistically significant.
Stata-13 software was utilized for statistical analysis.

Ethical considerations

This research was approved by the Ethics Committee of
Hamadan University of Medical Sciences under code (IR.
UMSHA.REC.1398.155). Written informed consent was
obtained from all the study participants. The objectives
of the study and the procedure taken to conduct it were
explained to the participants. Moreover, they were
reassured about the anonymity and confidentiality of their
information and the right to leave the study if they wished.

Results
The Placebo, Ginseng, and Carob groups had a mean (SD)

age of 34.83 (6.22), 34.60 (5.78), and 33.67 (5.82) years,
respectively. There was no significant difference in
demographic variables observed among the three groups.
The multivariate analysis results indicated that before the
intervention, the Carob group had a 9% lower normal semen
volume than the placebo group (Z ,,=3.05, p = 0.02) when
semen parameters were controlled. Similarly, the Ginseng
group had a 30% lower normal semen volume than the
placebo group (Z ,,=3.90, p = 0.001) and a 28% decrease in
normal viscosity compared to the placebo group (Z ,,=2.36,
p = 0.01). Conversely, in the Carob group, the normal
volume of semen (Z ,,=3.05, p = 0.02) and the normal
shape of sperm (Z ,,=2.97, p = 0.01) increased significantly
compared to the placebo group [Table 1].

There were no significant differences (p > 0.05) in the
mean scores of all areas of the IIEF questionnaire among
the three groups in the pre-intervention stage, except
for sexual satisfaction (H, = 9.13, p = 0.01). Similarly,
in the after-intervention stage, there were no significant
differences (p > 0.05) in the mean scores of all areas of
the IIEF questionnaire among the three groups, except for
orgasm function (H,=6.14, p = 0.04) and the total score of
IIEF (H,=5.8, p = 0.05)). The orgasm function was compared
pairwise, revealing statistically significant differences
between placebo and Ginseng (W,= -2.16, p-value = 0.03)
and Carob and Ginseng (W,= -2.18, p-value = 0.03).
Similarly, a pairwise comparison of the IIEF scores
demonstrated a statistically significant difference between
placebo and Ginseng (W, = -2.22, p-value = 0.02) [Table 2].
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Table 1: Comparison of semen analysis results after intervention between groups*

Variables Placebo Ginseng Carob Statistical result of Statistical result of
group? group® group® a/b** a/c¥*
n (%) n (%) n (%) RR*** (95% P RR*** (95% p
CI****) CI****)

Volume
<15 21 (91.30) 19 (63.33) 25 (92.59) 0.70 (0.59, 0.001 0.91 (0.86, 0.02
>1.5 2(8.70) 11 (36.67) 2 (7.41) 0.84) 0.96)

Viscosity
Normal 19 (82.61) 16 (53.33) 25 (92.59) 0.72 (0.55, 0.01 1.15(0.99, 0.29
Abnormal 4(17.39) 14 (46.17) 2 (7.41) 0.94) 1.33)

Sperm count per ml (million)
<15 18 (78.26) 23 (76.67) 23 (85.19) 0.97 (0.81, 0.59 0.99 (0.85, 0.88
>15 5(21.74) 7(23.33) 4 (14.81) 1.16) 1.17)

Fast or slow progressive movement
<32% 14 (60.87) 20 (66.67) 20 (74.07) 0.96 (0.73, 0.77 1.07 (0.84, 0.48
>32% 9 (39.13) 10 (33.33) 7 (25.93) 1.25) 1.37)

Normal shape
<4% 19 (82.61) 23 (76.67)  27(100.00) 0.95 (0.81, 0.51 1. 17 (1.05, 0.01
>4% 4 (17.39) 7(23.33) 0 1.12) 1.30)

WBC number
Normal 23(100.00)  30(100.00)  27(100.00) - - - -
Abnormal 0 0 0

*In each item of hormones, the reference group was an abnormal outcome. **Binomial regression (by controlling before intervention
values), reference: control group (a). ***RR: Risk ratio, ****CI: confidence interval

Table 2: Comparison within and between groups of the total score of sexual function domains before and after the

intervention

Domains Placebo® Mean (SD) Ginseng® Mean (SD) Carob® Mean (SD) Analysis Analysis
results of a, b, results of a,
and c Before b, and c After
intervention intervention

Before After Before After Before After Statistic p  Statistic p*
test* (H) test* (H)

Erectile function ~ 22.96 (4.31) 23.80 (3.78) 24.34 (4.53) 24.94 (4.92) 22.81 (6.63) 22.72(7.89) 2.06 0.35 2.66 0.26

Statistic test**(W) -1.25 -0.28 -0.74

p 0.21 0.77 0.45

Orgasm function 7.85(1.53) 8.20(1.29) 8.70(0.95) 9.00(1.00) 7.73 (2.11) 7.84(2.24) 4.58 0.10 6.14 0.04

Statistic test** (W) -0.87 -0.36 -0.44

p 0.38 0.71 0.65

Sexual desire 7.50 (1.47) 7.76 (1.30) 7.51(1.45) 7.84(1.34) 7.34(1.43) 7.61(1.09) 0.24 0.88 0.44 0.80

Statistic test** (W) -1.09 -0.86 -0.68

)4 0.27 0.38 0.49

Sexual satisfaction 10.03 (2.06) 10.12 (1.89) 11.56 (2.47) 11.52(2.01) 9.45(3.52) 9.73 (3.84) 9.13 0.01 4.94 0.08

Statistic test** (W) -0.09 -1.34 -0.28

)4 0.92 0.17 0.77

Overall satisfaction 9.00 (1.26) 8.32(1.97) 8.89(1.89) 9.26(1.09) 8.04(1.98) 8.57(1.53) 4.10 0.12 2.64 0.26

Statistic test** (W) 1.58 -0.06 -0.98

p 0.11 0.95 0.32

International 56.51 (9.56) 58.12(7.54) 60.33 (8.78) 62.57 (8.55) 54.95 56.52 4.28 0.11 5.80 0.05

Erection (13.09) (14.65)

Performance Index

Statistic test** (W) -1.27 -0.31 -0.45

)4 0.20 0.75 0.64

*Kruskal-Wallis, **Wilcoxon
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The results of multivariate analysis compared to the placebo
group showed that by controlling the levels of hormones in
the pre-intervention stage, in Carob users, the probability
of normal levels of LH, prolactin, and testosterone were,
respectively, 18%, 37%, and 40% higher than that of
abnormal levels. However, this difference was only
statistically significant for testosterone (p = 0.05) [Table 3].

Discussion

A comparison between the Carob, Ginseng, and Placebo
groups in the current study showed that the number of
normal sperm increased in the Carob group. Protecting
cells, particularly in sperms, against free radicals is a
crucial function of antioxidants. A decrease in the activity
of antioxidants within the body’s physiological system
may lead to a decline in the quality of sperm cells.
Studies indicate that ROS can significantly impact sperm
parameters, such as morphology and motility. Sperm’s
plasma membrane’s high content of unsaturated fatty acids
is believed to cause its high sensitivity to ROS.®¥ Carob is
an herb known for its antioxidant properties. Carob extract
in animal studies has been effective in cAMP production
and enzyme activity involved in the steroidogenesis of rat
testis. Studies by Alsalman et al. in 2014 and Elsheikh
MG et al. in 20158 showed that the consumption
of antioxidants improves sperm quality. In the study
of Mahdiani et al.,/7 in 2018, in the group receiving
Carob, the mean total antioxidant capacity and plasma
malondialdehyde concentration changes were significant.
As the results of our study, Faramarzi et al.,' in 2020,
showed an increase in the progressive motility of sperm
after administration of Carob.

Our study revealed that the Carob group had a higher level
of normal testosterone following the intervention compared

to the other groups. Carob is a nutrient-dense food that
contains essential minerals such as iron, calcium, sodium,
potassium, phosphorus, and vitamins E, C, D, niacin, folic
acid, and pyridoxine. Additionally, Carob powder is rich in
11 phenolic compounds, including pyrogallol, catechol, and
chlorogenic acid, with smaller amounts of other phenolic
compounds, such as coumarin, cinnamic, ferulic, and
gallic acid. The substance comprises 17 fatty acids, with
oleic, linoleic, palmitic, and stearic acids being the most
prominent. These components, along with vitamins and
minerals, influence the body’s natural production of sex
hormones and, consequently, male fertility.?” However,
these studies have not explored the impact of antioxidant
supplements on adrenal androgens. In 2020, Sadeghzadeh
et al.?! examined the potential effects of Carob seeds on
FSH, LH, testosterone and dihydrotestosterone levels,
testicular tissue, and improved fertility in male rats. The
results showed that consumption of Carob seed extract
caused a significant increase in the concentration of
testosterone and dihydrotestosterone and decreased LH
levels in the experimental groups, which was similar to
the results of our study. Aghajani’s research and our own
both revealed an increase in testosterone levels following
Carob consumption. However, unlike our study, Aghajani’s
findings showed a reduction in normal LH levels, which
may be attributed to the difference in Carob dosage.?? The
increase in testosterone by Carob is due to its direct effect
on Leydig cells and in testosterone biosynthesis.[*"

These effects are implemented by stimulating
PGE2 synthesis. In addition, Carob seeds contain
gamma-linolenic acid and alpha-linolenic acid, which can
be converted to dihomo-gamma-linolenic acid and PGE2,
ultimately increasing the production of cyclic adenosine
monophosphate and stimulating testosterone production.!

Table 3: Comparison of hormones levels after intervention between groups*

Variables Placebo Ginseng Carob Statistical result of a/b Statistical result of a/c
group® n (%) group" n (%) group‘ n (%) RR*** (95% CI****) P** RR*** (95% CI****) p**

LH
Normal 12 (52.20) 19 (63.30) 25 (92.60) 1.00 (0.76, 1.30) 0.80 1.18 (0.94, 1.47) 0.11
Abnormal 11 (47.80) 11 (36.70) 2 (7.40)

FSH
Normal 18 (78.30) 18 (60.0) 21 (77.80) 0.88 (0.73, 1.07) 0.11 1.04 (0.91, 1.20) 0.86
Abnormal 5(21.70) 12 (40.0) 6 (22.20)

Prolactin
Normal 10 (43.50) 11 (36.70) 18 (66.70) 0.87 (0.55, 1.37) 0.49 1.37(0.95, 1.99) 0.20
Abnormal 13 (56.50) 19 (63.30) 9(33.30)

Testosterone
Normal 14 (60.90) 19 (63.30) 21 (77.80) 1.27(0.97, 1.65) 0.40 1.40 (1.10, 1.78) 0.05
Abnormal 9 (39.10) 11 (36.70) 6 (22.20)

TSH
Normal 21 (91.30) 22 (73.30) 23 (85.20) 0.86 (0.73, 1.00) 0.11 0.97 (0.86, 1.08) 0.89
Abnormal 2 (8.70) 8 (26.70) 4 (14.80)

*In each item of hormones, the reference group was an abnormal outcome. **Binomial regression (by controlling before intervention
values), reference: control group (a). ***RR: Risk ratio, ****CI: confidence interval
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Our study revealed a significant increase in both the mean
score of orgasm and the overall score of IIEF in the Ginseng
group following the intervention. This improvement can be
attributed to the antioxidant properties of Ginseng herbal
medicine and the active compounds called Ginsenosides.
These compounds have the ability to synthesize nitric oxide
in endothelial cells and nerves around the arteries, thereby
increasing the sensitivity of vascular smooth muscle cells
to nitric oxide.** Choi et al.* (2013) showed that Ginseng
effectively improves sexual dysfunction in men. Dordin
et al.% (2015) showed that the root of a species of Ginseng
reduces the sexual side effects of specific serotonin reuptake
inhibitors. Our study’s results were consistent with the
results of these studies. Lee et al.l*”! conducted a systematic
review study in 2021, which found that Ginseng has a
noteworthy impact on enhancing male sexual function,
specifically in orgasm and sexual satisfaction. In our study
on the comparison of other areas of IIEF between the three
groups, such as sexual satisfaction, erectile function, and
overall satisfaction, no statistically significant difference
was observed. These herbal supplements may not have
a clinically statistically significant effect on erectile
function and sexual satisfaction, but their effects have been
without increasing side effects. Infertile men with erectile
dysfunction have expressed in self-reports that they have an
improved ability to have intercourse compared to placebo.

There were limitations to this study. The use of a
nonparametric test meant that the effect on sexual
satisfaction could not be controlled before the intervention,
despite being significant. Additionally, the limited number
of participants due to time constraints during sampling
restricts the generalizability of the results to the broader
population. These limitations should be taken into
consideration. Future studies should compare the effects
of Carob with other antioxidants, such as vitamin E, and
explore different dosages.

Conclusion

According to the results of this study, Carob supplements
can enhance some semen parameters, including the normal
shape of sperm and testosterone levels. Additionally,
Ginseng supplements have been shown to improve sexual
function in infertile men. As a result, it is recommended
that Carob supplements be used to enhance semen
parameters and Ginseng supplements be used to improve
sexual function in infertile men.
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