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ABSTRACT

The inability to have a child is couple’s tragedy due to personal frustration and social stress. Botanical
extracts have been used empirically as crude extracts and semi-purified compounds to treat infertility
problems. These herbal extracts are used to treat sperm disorders, sexual asthenia, libido and erection.
In vitro and in vivo research have revealed that plant extracts contain a wide range of pharmacological
potentials. Secondary metabolites from plants provide a treatment option for infertility due to their
accessibility, affordability, and availability. However, botanical products are still traditionally used world-
wide to solve reproductive disorders. For instance, extracts of Ferula hermonis have shown positive effects
on different fertility problems, such as libido, erection, and sperm parameters. Therefore in this review,
we have presented most of the data dealing with the reported activities of F. hermonis in different extracts
on reproductive functions.

© 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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M. Ghaleb Al-Mutary
1. Introduction

Infertility is the 3rd most common health issue after cancer and
heart diseases (Cong et al., 2016). Around 48.5 million couples
experience pregnancy problems, and many babies are conceived
with fertility medications (Mascarenhas et al., 2013). The conse-
quences of infertility are psychosocial and physical disorders. Psy-
chosocial conditions caused by this disease include decreased self-
esteem, social isolation, interpersonal relationship problems,
depression, mental health, guilt, anxiety, and despair (Abrao
et al., 2013). The physical symptoms include excessive hair growth,
weight gain, changes in sex drive and menstrual disorders such as
no periods, abnormal and painful periods (See Fig. 1).

Infertility is influenced by several nutritional factors, environ-
mental, genetic, social, physiological, and infection (Santiago
et al., 2001, Mascarenhas et al., 2013). Assisted reproductive tech-
nology (ART) is an essential method of increasing fertility chances
(Sunderam et al., 2017). ART involves many prescriptions and tech-
niques to improve the likelihood of fertility (Al-Shawaf et al.,
2005).

Medications used to treat infertility can cause many adverse
effects. The commonly encountered adverse effects with infertility
agents to treat female infertility are hot flushes, visual distur-
bances, multiple gestations, cervical mucus abnormalities, luteal
phase deficiency, nausea, postural hypotension, ovarian hyper-
stimulation syndrome, multiple gestations (Derman and Adashi
1994), osteoporosis and ovarian hyper-stimulation syndrome
(Klemetti et al., 2005) (Shelley et al., 1999). In males, infertility
agents can inhibit spermatogenesis, decrease semen volume and
seminal emission, impair sexual function, and cause retrograde
ejaculation (Samplaski and Nangia 2015).

There is a growing interest in looking for safe alternatives to
treat reproductive disorders to overcome hormonal therapy risks.
Plants are a rich source of phytochemicals that improves male
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and female reproductive function (Mbemya et al., 2017) such as
biochanin A, daidzein, genistein, and formononetin (Akbaribazm
et al,, 2021).

There are around 180-185 species in the genus Ferula (Api-
aceae) (Pimenov and Leonov 2004). It is a shrub abundantly found
in Lebanon and Syria, and it is commonly known as 'Hashishat-al-
kattira or ’Shilsh-el-zallouh (Lev and Amar 2002). Herders
observed the sexual influence of F. hermonis on sheep during the
mating season (Sattar and Iranshahi 2017). Herbalists have used
the plant for healing purposes (Gonzalez and Barrera 1995). One
of the herbal treatments for infertility most commonly used by
Palestinian herbalists is F. hermonis roots (Frequency of Citation
96.08%) (Jaradat and Zaid 2019). Many herbalists believe the plant
has a potent anti-impotence and aphrodisiac potential (Hadidi
et al., 2003).

In the Middle East, the plant is traditionally consumed to treat
menopausal disturbances and erectile dysfunction (El-Thaher
et al., 2001). The plant is sold under the name Lebanese viagra or
sex root. In Jordan, the seeds, roots and resin are consumed to
increase sexual strength and treat infertility and sexual weakness
(Lev and Amar 2002). Therefore in this review, we have presented
most of the data dealing with the reported activity of F. hermonis in
different extracts on reproductive functions.

2. Biological activities
2.1. Effect on testis

Normal testis functions are vital to health. Testicular dysfunc-
tion may lead to infertility, poor muscle strength, hypogonadism,
low libido and erectile dysfunction, which affect the quality of
males’ life (Karagiannis and Harsoulis 2005). Osman and his group
investigated the protective effect of F. hermonis, bee honey or their
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Fig. 1. Some of the factors affecting male infertility.
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mixture on induced testicular toxicity in rats using gamma irradi-
ation. lonizing radiation is one of the environmental factors that
may contribute to reproductive dysfunction by oxidative stress.
The orally pretreated rats with F. hermonis (3 mg/kg), bee honey
(1.5 ml/ Kg) and their combination for ten consecutive days prior
to and twenty days after exposure to gamma irradiation revealed
that all the extracts and their combination possess a significant
protective potential against irradiation-induced testicular damage.
They normalized the weight reduction in testis, restored the
antioxidant testicular activities, antagonized the significant
changes in alkaline phosphatase, lactate dehydrogenase, acid phos-
phatase and restored the serum level of testosterone, follicle-
stimulating and luteinizing hormones (Osman 2011).

In most mammalian species, the temperature is tightly regu-
lated to maintain optimal reproductive activity. In a study con-
ducted by Hanafi and his group to assess the role of F. hermonis
herb in relieving heat stress drawbacks on reproductive perfor-
mance. Albino rats were exposed to different treatments, and after
8 weeks of treatment, The heat-stressed animals’ control group
showed oligozoospermia, teratozoospermia and chromosomal
aberrations. Analysis of serum chemistry showed elevation in glu-
tamyl transferase, cholesterol, low-density lipoprotein, total lipids,
malondialdehyde, uric acid, creatinine, and blood glucose. How-
ever, the total antioxidant, protein, testosterone, cholinesterase,
DNA, and RNA were markedly decreased in the testis, liver, kidney
and brain tissue. The administration of the plant extract has no side
effects and showed a protective effect from heat stress (Hanafi
et al., 2010).

Following oral administration of 200 and 100 mg for 42 days,
local drakes displayed increased weight, volume, width, and length
as well as luteinizing hormone (LH), testosterone, and follicle-
stimulating hormone (FSH) levels. They also have larger seminal
tube diameter and thicker seminiferous epithelium (Al-Salhie
and Al-Hummod 2019).

According to research, plant extract enhances animal testicular
development and raises FSH, testosterone, and LH levels. The plant
also has a protective effect against gamma irradiation-induced tes-
ticular dysfunction and health hazards resulting from heat stress in
tropical and subtropical regions.

2.2. Effect on libido

Substances that increase performance sexual desire and enjoy-
ment are called aphrodisiacs. They exert their sexual enhancing
potentials by promoting erection, causing relaxation of corpus cav-
ernosal smooth muscle and increasing blood flow (Thakur et al.,
2009). Botanical extracts have continued to gain consideration as
a substitute for improving sexual life due to their affordability,
approachability no side effects belief.

The oral administration of ethyl acetate and petroleum ether
extracts F. hermonis root extract (600 mg/kg) exhibited a decrease
in the intromission rate and prolongation of intromission latency
compared with control and sildenafil groups. However, the
methanolic extract caused a significant rise in mount rate and an
insignificant effect on intromission rate or intromission latency
compared with the control (Hadidi et al., 2003).

In another report, the influence of oral administration of feruti-
nin, teferin and teferdin for Fig. 2 10 days at the dose of 2.5 (acute)
and 0.25 mg/kg/day (subchronical) using sexually impotent and
potent male rats was studied. Ferutinin administered (2.5 mg/kg)
in potent rats reduced intromission latency and mount rate. How-
ever, it shortened the ejaculation latency in impotent rats and
increased testosterone levels, as teferdin did. However, ferutinin
administered (0.25 mg/kg/day) to potent rats negatively affected
appetitive and consummatory behaviour), as well as testosterone
serum levels. In summary, ferutinin stimulated sexual behaviour
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Fig. 2. Major bioactive compounds reported from F. hermonis and play an important
role in fertility.

after acute ingestion but negatively impacted the potent animals’
sexual capacity. The only compound that improves the efficacy of
copulation in impotent male rats is ferdin (Zanoli et al., 2005).

The chronic administration of different doses (0.5 and 0.2 mg/kg
daily for 28 days) of ferutinin using ovariectomized non-estrogen
primed rats increased the receptive behaviour in rats. In
ferutinin-treated animals, the proceptive behaviours increased
the preference for a sexually active male over a sexually receptive
female compared with the control. In addition, the suppressed nor-
mal mating behaviour due to ovariectomy was restored by feruti-
nin treatment. These results revealed that the administration of
ferutinin caused an estrogenic effect in ovariectomized, non-
estrogen-primed rats (Zavatti et al., 2009).

2.3. Effect on erection/ejaculation function

Erectile dysfunction is a male health issue affecting the relation-
ship between husbands and wives. In addition to various commer-
cially available medications, many researchers are working to
provide herbal remedies (Baum et al., 2000). The sexual potential
of oil extracted from the seeds of F. harmonis enhanced erectile
function dose-dependently. But, it turns out to be toxic if used
for an extended period (El-Thaher et al., 2001). Similarly, Ayoub
et al. recommended using F. hermonis root extract for erection
and fertility problems. However, he recommended that it be con-
sumed for a short time and with caution (Ayuob et al., 2014).

Sexual behaviour and penile erection are androgen-dependent.
The testosterone treatment of castrated rats restored penile erec-
tion and sexual desire (Heaton and Varrin 1994). The mechanism
of action of androgens improves penile erection by controlling cor-
poral nitric- oxide synthase activity (Zvara et al., 1995). It has been
reported (Bucci et al., 2009) that testosterone can elicit vasodilata-
tion by modulating hydrogen peroxide levels through the conver-
sion of L-cysteine to hydrogen peroxide. Likewise, Some natural
products possess phosphodiesterase type 5 (PDE5) inhibitory
activity. PDE5 is highly concentrated in the corpus cavernosum
smooth muscle and breaks down cyclic guanosine monophosphate
(cGMP).As a result, this leads to the corpus cavernosum smooth
muscle relaxation that allows penile erection (Ko et al., 2004).
The erectile effect of F. hermonis is not yet known. However, Col-
man et al. reported the signalling pathway of ferutinin through
the rise of nitric oxide (NO) synthase activity in the brain. This sig-
nify that ferutinin is linked to the activation of NO production,
which is known to be crucial for maintaining homeostasis
(Colman-Saizarbitoria et al., 2006).
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This plant contains potent antioxidant compounds (daucane
sesquiterpenoid and fucose-rich sulfated polysaccharide). Knowing
that oxidative stress was associated with erectile dysfunction
pathophysiology (Azadzoi et al., 2005), F. hermonis could be an
encouraging solution for solving this dysfunction (Abbas 2017).

2.4. Effect on sperm parameters

The botanical extracts positively affect sperm parameters
through venotonic, anti-oedematous, anti-inflammatory, and
antioxidant activity. Medicinal plants may contain compounds that
increase the level of serum testosterone and the generation of
sperms (Tahvilzadeh et al., 2016). The ethanolic extracts (seed
and root) of F. harmonis increased erection in rats and exhibited
a high safety level. Additionally, consuming one tablet of F. har-
monis daily for 90 days increased sperm motility and sperm count
in men (Kassis et al., 2009). In addition, it was found that F. har-
monis improves testosterone serum level and sperm count due to
its antioxidant potential against toxicity induced in rat testis
(Rajeh and Al-Shehri 2019). Similarly, results revealed a decrease
in the number of morphologically abnormal sperms post-
treatment with the extract on male albino mice at doses 25, 50,
100, and 500 when compared with controls (Adel Mahdi, 2019).
Likewise, the administration of F. hermonis was found to amelio-
rate the detrimental effect of heat stress on semen picture, and
the values returned to normal compared to the control (Hanafi
et al.,, 2010). In another report, supplementing methanol extract
of F. hermonis with Cycram (Cycram + F. hermonis 0.025 ml/100 g
body weight/day) protects induced alterations in sperm abnormal-
ities of male rats against Cycram toxicities. The protective actions
of F. harmonis is attributed to the increasing antioxidant enzyme
activities and plasma lipid peroxidation suppressing (Girgis et al.,
2021).

2.5. Effect on testosterone level

It is well known that spermatogenesis is stimulated by the rise
in testosterone levels. Before concluding the ability of botanical
extracts to enhance libido and increase the testosterone level, the
treatment period must be specified. There are contradicting results
reported in acute and subchronic toxicity studies. Zanoli et al.
(Zanoli et al., 2003) reported that the acute and subchronic treat-
ments of F. hermonis on males enhanced testosterone levels,
improved copulatory performance and stimulated sexual desire
in potent and impotent rats, respectively. However, after receiving
the extract for 10 days, there was a notable decline in the propor-
tion of rats who were able to ejaculate, as well as a significant drop
in testosterone and deterioration of the copulatory pattern.

In another study, testosterone levels markedly increased 30 min
after F. hermonis root extract administration and remained ele-
vated for the following 24 h, whether vitamin C was administered
alone or in combination. This significant increase in testosterone
stopped after 3 days.

However, the 3 weeks of administration caused a significant
decline in testosterone in all groups. Contrarily, after 42 days of
treatment, testosterone levels rose more in the group receiving F.
hermonis and vitamin C than in the group receiving F. hermonis
alone. However, the chronic administration of the extract impaired
fertility and significantly reduced the testosterone level (Ayuob
et al.,, 2014).

The impact of F. hermonis was not explored on prolactin (linked
to sexual dysfunction), 5- alpha-reductase (necessary for the
testosterone conversion to dihydrotestosterone) and on aromatase
enzyme (essential for the synthesis of oestrogen from testosterone)
that are important for sexual function (Smith 2007) (Creasy 2001)
(De Ronde and de Jong 2011). In a recent study, Sesquiterpenes
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such as Ten-uferidin, Ferutidin, and Ferutinin were reported to
increase permeability of lipid bilayer and mitochondria, Suggesting
that these compounds may increase hormonal levels (Naguib
2003).

2.6. Effect on fertility

The pregnancy rate of females mated with male mice who
received F. hermonis extract (42 days) was markedly reduced.
However, A significant reduction in offspring /mother was also
seen. Moreover, the weight of litters born to those mothers was
lower than the control and the number of pregnant mice after
being matted to males (administered with F. hermonis/ vit C) was
statistically insignificant (Ayuob et al., 2014).

2.7. Effect on epididymis

Chronic administration of F. hermonis (42 days) caused a reduc-
tion in ERB expression in the epididymis and marked degenerative
histopathological changes in epididymis (Ayuob et al., 2014). Inter-
ference of phytoestrogens in steroid regulation might drop the
quality of sperm, thereby fecundity. However, several parameters
can be evaluated on epididymis, such as epididymal sperm counts,
reproductive organs’ weight, sperm density, sperm parameters,
epididymal cell protein secretion and many more. However, non
of the above parameters were reported to the best of our knowl-
edge using F. hermonis (Glover and Assinder 2006).

2.8. Effect on implantation

The estrogen and progesterone hormones enable the implanta-
tion process and the maintenance of embryo implantation (Al-Dissi
et al., 2001). The abortifacient and anti- implantation activities of
plant secondary metabolites may be accredited to their effects on
blood estrogenic and progesterone levels, interfering with the fer-
tility process. The anti-implantation of F. hormonis extract (3 mg/
kg/day) for 42 days has been investigated in female mice and
resulted in a few viable fetuses and implantations. These alterna-
tions were also associated with degeneration of ova, increased con-
nective tissue and ovarian atrophy, while most ovarian follicles
suffered follicular atresia (Homady et al., 2002). However, the exact
mechanism of this effect of the extract remains unclear.

2.9. Effect on menstrual regulation

Female reproductive problems are a global health issue. The
alcoholic extract of F. hermonis root extract (6 mg/kg) showed a
moderate estrogenic effect, potent FSH -like, and LH-like activities.
The ferutinin content in F. hermonis methanol extract was 92 * 1.
33 mg/g. Molecular docking of target proteins, FSHR and ERa with
ferutinin, showed strong interaction. Based on these data, it can be
inferred that this plant is a promising female fertility-improving
agent (Elmotayam et al., 2022).

2.10. Effect on aged laying hens

Consuming ferula has been associated with higher animal pro-
ductivity, quality, and yield of animal products such milk, meat,
and eggs. In older laying hens, ferula, a dietary supplement,
increased the expression of the reproductive genes ERa and FSHR
and promoted the production of reproductive hormones. These
effects improved production efficiency throughout the post-peak
egg-laying period and were advantageous for ovarian function by
encouraging follicle development and ovulation. These findings
demonstrate that the Ferula supplement can enhance the hor-
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monal profile, reproductive gene expression, egg quality, and pro-
ductive performance of aged laying hens (Hao et al., 2021).

2.11. Secondary metabolites of plant

Plant secondary metabolites contain diverse compounds syn-
thesized from different biosynthetic pathways (Piasecka et al.,
2015). They are generally classified into phenolics, flavonoids, ter-
penes, alkaloids, and steroids (Kessler and Kalske 2018). Phyto-
chemical studies of F. hermonis showed the presence of different
sesquiterpenes, terpenoid and saponins (Al-Ja’fari et al.,, 2011).
However, the hormonal actions of the F. hermonis are mostly
accredited to the primary sesquiterpene ester, ferutinin. Several
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reports have highlighted the ferutinin estrogenic potential (Sattar
and Iranshahi 2017) (Elmotayam et al.,, 2022). Several reports
revealed that ferutinin is an effective substitute hormonal therapy
to treat and prevent postmenopausal symptoms since ferutinin can
imitate the endocrine function of the ovaries (Tiosano et al., 2014)
(Ferretti et al., 2012). Ferutinin is also classified as a phytoestrogen
with an affinity for the G protein-coupled estrogen receptor and
estrogen receptor subtypes ERB and ERa (Oseni et al., 2008).
Molecular docking of ferutinin with ERa and FSH receptors pin-
pointed the ferutinin contribution in regulating female reproduc-
tive function (Elmotayam et al., 2022). The antioxidants of plant
secondary metabolites are promising agents that treat oxidative
stress (Sm and Mahaboob Basha 2017), repair damage (Smits

Table 1
Biological activities of different plant parts of Ferula hermonis.
Part used Solvent Animal model Dose Biological activity Mechanism of action references
used
1 Root Ethyl Male Swiss-Webster-mice 1.6 mg/ In vivo antioxidant and Prevents oxidative stress in diabetic ~ (Raafat and
acetate (alloxan-induced diabetic) Kg antihyperglicemic activity — animals El-Lakany
2015)

2 Root Methanol Female rat 6 mg/kg  Moderate estrogenic and In silico study of ferutinin with ERa  (Elmotayam
strong gonadotropic and FSHR et al,, 2022)
effects

3  Root Aqueous Albino mice 3 mg/kg The number of pregnant - (KHLEIFAT

42 days  mice, et al,, 2001)
epididymal sperm, sperm
motility was reduced.
An increase in
abnormalities of sperm
4  Root Ethanolic mice 3 mg/kg A decrease in female (Homady
42 days fertility, male mating et al.,, 2002)
ability, number of
implantations and viable
fetuses.
5 Root Ecetonic Sprague-Dawley rat 60 mg/ An increase in nuclear (Allouh
kg number, fibre size and 2011)
20 days muscle weight,
Serum testosterone
concentration was also
increased
6 Root Aqueous 6 mg/kg Impaired fertility. (Ayuob
extract 42 days  Reduction in testosterone et al, 2014)
level.
Reduction in estrogen
receptor (ER) B expression
in the testes, epididymis,
and seminal vesicle.
Improved erectile and
fertility problems
7 Ferutinin, Pure Sprague-Dawley rat 2.5 mg/ Ferutinin, but not teferdin (Zanoli et al.,
teferdin compounds kg and teferin, decreased 2005)
and and mount and intromission
teferin 0.25 mg/ latencies (0.25 mg/kg)
kg ferutinin or teferdin
10 days increased serum
testosterone levels
(0.25 mg/kg), however at
2.5 mg/kg the hormone
was reduced
8 Ferutinin Pure Ovariectomized progesterone primed 2,3 and  Ferutinin given alone Ferutinin increased ERo expression (Zanoli et al.,
compound  Sprague-Dawley rat 28 days  increased the intensity of =~ when administered alone Suggesting 2009)
the lordotic but failed to that Ferutinin displays estrogenic or
affect proceptivity. antiestrogenic activity through ERa
in the hypothalamus
9 Ferutinin  Pure Ovariectomized Sprague-Dawley rat 2 mg/Kg Prevent the excessive gain
compound 60 days  of weight and the

osteoporos caused by
estrogen deficiency
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et al., 2018) and imitate endogenous estrogen actions, modulate
and inhbit hormone productions and actions (Mvondo et al.,
2017). Numerous in vivo and in vitro techniques have been used
to demonstrate the antioxidant capacity of phytochemicals. There
are several report on the antioxidant activities of F. hermonis crude
extracts (Dehghan et al., 2007, Kose and Sarikuuml 2010) and iso-
lated compound such as daucane sesquiterpenoid esters (Ibraheim
et al., 2012) and fucose-rich sulfated polysaccharide (EI Rashed
et al., 2021).

2.12. Other biological activity

Different biological activities were reported, including antioxi-
dant (EI Rashed et al., 2021), antimicrobial (Kuete et al., 2012)
(Boghrati and Iranshahi 2019), antidiabetics (Ghareeb et al,
2014), anti-inflammatory (Geroushi et al., 2010), anticancer
(Abutaha et al., 2019) (Kuete et al., 2012), antiviral, Alzheimer's,
(Ghareeb et al., 2014), immunomodulatory effects and to treat
and ameliorate diabetes neuropathy (Zanoli et al., 2005), antispas-
modic, and analgesic. The plant also treats dysentery, stomach dis-
orders, fever and skin infections (Elmotayam et al., 2022). Other
traditional uses for F. hermonis are increasing cows’ milk produc-
tion, cauterizing wounds, and curing animal infections

(Canogullari et al., 2009) (See Table 1).

3. Toxicity

Although different parts of F. hermonis are used to cure infertil-
ity problems, precautions should be practised while using this
plant. The chronic oral administration (6 mg/kg) of F. hermonis root
extract for 42 days significantly reduced the testosterone level and
impaired fertility. In addition, histopathological changes were also
observed in seminal vesicle, epididymis and testes (Ayuob et al.,
2014). Similar to this, following 42 days of intragastric injection
of the alcoholic extract of F. hormonis (3 mg/kg each day), ovarian
atrophy and connective tissue atrophy increased. The ova showed
deterioration in addition to follicular atresia in the ovarian follicles
(Homady et al., 2002). The in vivo effects of column chromatogra-
phy isolated ferutinin from F. hermonis seeds, and a standard
ferutinin was reported. Strychnine’s toxic effects were reserved
after standard ferutinin (0.1 mg/kg) was preinjected into mice
(Homady et al., 2002) (See Table 1).

However, better effects were noticed with isolated ferutinin
(0.1 mg/kg) as the toxicity of strychnine was reversed as they did
not show tonic extensor convulsions nor lethal effects. Even so,
the mice were protected against the toxicity of strychnine by the
the highest dose of standard ferutinin (1 mg/kg ip). While 1 mg/
kg of isolated ferutinin aggravated strychnine toxicity (Raafat
2013). Ferutinin was also reported to induce apoptosis through
the activation of the mitochondria (Macho et al., 2004). However,
ferutinin can dose-dependently trigger eryptosis/erythroptosis
and hemolysis in human RBCs. Therefore, using ferutinin to treat
cancer may cause anaemia through the induction of eryptosis/ery-
throptosis. More research is needed to understand the eryptotic
activity of ferutinin before employing it as a phytoestrogen due
to its harmful effect on RBCs (Gao et al., 2013). In an oral acute tox-
icity study, the LDsq value of F. harmonis seed oil was 10.602 g\kg.
In the subacute toxicity study at the doses of 0.5 and 0.05 g\kg
(treated group), all the rats survived the 28 days without deaths,
whereas in the group treated with 2 g\kg, five deaths were
reported. No statistically significant difference was observed in
hematocrit, eosinophils, monocytes, lymphocytes, neutrophils,
and platelets between the control, and treated groups. However,
compared with the control, the values of haemoglobin and red
blood cells were markedly less in treated groups. However, when
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doses were given daily for 28 days, it decreased body weight, tes-
ticular atrophy, hepatomegaly, and a decrease in red blood cell
count, cholesterol level and haemoglobin. Results indicate that
crude oil is toxic if used for a long time (El-Thaher et al., 2001).
Natural products derived from F. hermonis, either in the form of
pure compounds or solvent extracts, have shown different impor-
tant biological activity and health benefits. However, adverse
effects were also reported; therefore, additional clinical investiga-
tions are needed to assess the efficiency and safety of the F. her-
monis extract.

4. Clinical study

F. hermonis is safe to use and contains aphrodisiac properties
that can improve erection hardness and sexual function in humans,
according to clinical study. Within a few days, F. hermonis worked
immediately for some and delayed for others. These reports
revealed that men (60 to 88 %) experienced improved erections
and increased desire after consuming F. hermonis root. However,
less than 4% suffered from flushing and headaches (Naguib
2003). The plant was also patented for weight reduction of 4 to
6 1b and for lowering blood sugar after ingesting 3.5 g (twice a
day) of F. hermonis with meals for one month (Naguib 2004).

5. Limitations and future recommendations

Most of the reported studies based their conclusion on short
duration and small sample sizes. Therefore, it is early to conclude
their various effects. More well-controlled experiments and clini-
cal trials are required to confirm their safety, adverse effects and
efficacies before they are recommended for treatment. Moreover,
standardization of methods for assessing their safety, efficacy,
bioavailability, composition, manufacturing processes, quality, reg-
ulatory and approval practices must be carried out on F. harmonis
to fulfil the international parameters. Combining the advantages
of both modern and traditional medicine has been recommended
as a promising approach to bring new herb-derived substances
from F. harmonis to market. Additional or synergistic effects of fer-
tility drugs and botanical secondary metabolites with less side
effects have been recommended. Thus, in recent years, the fertility
properties of plant extracts are attracting researchers due to their
reported traditional results in fertility increase.
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