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ABSTRACT

Introduction: Herbal medicine has been used as tea, ointment, capsules, syrup, whole Keywords:

herbs, and tablets to treat fertility disorders. The herbs and their treatment use in different Herbal therapy
localities vary, and the effectiveness of herbal treatment for routine treatment of diseases is Infertility treatment
still a debated issue to date. This study is a 20-year review of the herbal medicines treatment Natural remedy
options for female fertility disorders to provide an updated publication of herbal treatments Alternative medicine
for female infertility and their associated outcomes, informing further research or translation. Update review

Methods: PubMed, Google Scholar, Web of Science, Science Direct, and Cochrane databases
were searched for clinical trials using Medical Subject Headings (MeSH) terms and related
keywords, which retrieved 336 studies. All cross-sectional studies, reviews, and controlled
trials utilizing phytotherapy on study participants without evidence of female infertility were
excluded. Only 23 studies published in the English Language between January 2002 and
August 2021 were included in the evidence synthesis after article screening.

Results: Several herbal treatments in women cause a significant reduction in the symptoms
of primary dysmenorrhea, PCOS, endometriosis, luteal phase defect, and vulvovaginal
candidiasis, with substantial improvements in pregnancy and live birth rates. The herbal
drugs identified from available studies were formulations — tablets or creams - with specified
doses and administered orally or intravaginally.

Conclusion: Evidence exists that herbal treatments effectively treat female fertility
disorders. However, they have not fully established the extent of safety, side effects, and
pharmacological mechanisms of the therapeutic effects attributed to these herbal treatments.

Introduction tercourse (Tamrakar and Bastakoti, 2019). Globally, in-

Infertility is a high-incidence medical condition world- fertility affects about 15% of reproductive-aged couples
wide (Inhorn and Patrizio, 2015). It is the inability to worldwide, with estimates suggesting that 48 million
conceive after one year of regular unprotected sexual in- couples and 186 million individuals live with infertility
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globally (Tamrakar and Bastakoti, 2019, WHO, 2022).
According to Inhorn and colleagues (2015), infertility
remains a social burden to women, even though male
infertility contributes to more than half of global infer-
tility. The rate of primary female infertility varies from
one country to another, ranging from 18% in Switzer-
land; 10% in Finland, Sweden, and Canada; 9% in the
Philippines to less than 6% in China, Malawi, Tanzania,
and Zambia (Bhattacharya et al., 2010). However, sec-
ondary infertility is the most common form of female in-
fertility worldwide, with up to 40% prevalence in some
countries (Rutstein and Shah, 2004; Nachtigall, 2006).

Female fertility disorders are diseases of the reproduc-
tive system caused mainly by female factors that could
lead to infertility in women. These include ovulatory
disorders, fallopian tube anomalies, hormonal problems,
uterine defects such as fibroids, endometriosis; and sex-
ual conditions that are not favorable with copulation
(Zegers-Hochschild et al., 2017). Ovulatory disorders
are the most common cause of female fertility disorders
(Urman and Yakin 2006), mainly contributed by poly-
cystic ovary syndrome (PCOS), thyroid disorders and
premature ovarian failure (Bhattacharya et al., 2010;
Tanbo et al., 2018). Lifestyle factors such as obesity
and substance abuse; environmental factors such as che-
motherapy and radiotherapy exposure which has been
linked to gonadal damage; and biological factors such
as pelvic inflammatory disease (PID), usually caused
by chlamydia and gonorrhea, are all factors influencing
female fertility disorders (Lindsay and Vitrikas, 2015;
Hart, 2016).

Generally, conventional treatment options that address
female infertility can be divided into four major catego-
ries: medication, surgery, lifestyle modification, and ar-
tificial reproductive technology (ART) (Weinberg et al.,
1989; Clark et al., 1998; National Collaborating Center
for women’s and children’s Health (UK), 2013; Lindsay
and Vitrikas, 2015; Esteves et al., 2019). Sometimes,
infertility treatment may involve one or a combination
of these options (Tanbo, 2018). Medication is the most
common form of treatment for all reproductive issues.
For example, the use of clomiphene citrate for ovarian
stimulation and human chorionic gonadotropin (HCG)
for oocyte maturation (Gaware et al., 2009). Surgery is
mainly used in cases where the reproductive disorder is
due to problems in the body structure or disorders within
the reproductive system (Kooti et al., 2017). ART is uti-

lized for patients with infertility who have not responded
to other treatments (Kooti et al., 2017). There are many
ARTs, and the most important ones are intrauterine in-
semination (IUI), artificial insemination by husband
(AIH) method, in vitro fertilization and embryo trans-
fer (IVF-ET), gamete intrafallopian transfer (GIFT),
zygote intrafallopian transfer (ZIFT) and intracyto-
plasmic sperm injection (ICSI) (Esteves et al., 2019).
A healthy lifestyle can help ameliorate or increase the
chances of conception and help the body respond posi-
tively to other treatment options available for reproduc-
tive disorders (Lindsay and Vitrikas, 2015; Kashani et
al., 2017). Maintaining a healthy weight, eating healthy
meals, avoiding smoking, and adequately timing sexual
activity with regard to the ovulation cycle are import-
ant healthy lifestyles that will positively impact female
fertility (Kashani et al., 2017). These treatment options
may still fail in some reproductive disorders, or patients
may get tired of being exposed to the procedures due to
cost (Bandaranayake, 2006).

Herbal medicine is said to be as old as man (Petrovska,
2012). It includes herbs, herbal materials, preparations,
and finished herbal products containing parts of plants,
other plant materials, or their combinations as active in-
gredients (WHO, 2019). Despite the continuous growth
in medicine and modernization of the healthcare system,
many individuals in both low and high-income countries
still use herbs or herbal products as their primary health-
care (Benzie and Wachtel-Galor, 2011). In most low and
middle-income countries, patients rely heavily on herbs
to treat several diseases, either as a first treatment option
or after the failure of conventional therapy (Bandaran-
ayake, 2006; Ekor, 2014). According to the available
data, about 90% of the African population rely on herbal
treatments, while in India, about 70% use them to meet
their health needs (Benzie and Wachtel-Galor, 2011). In
a Hong Kong survey, 40% of study participants believed
in the efficacy of herbal medicine compared to synthetic
drugs (Chan et al., 2003). A US survey of 21,923 per-
sons reported that 12.8% took at least one herbal supple-
ment daily (Harrison et al., 2004). A US report estimat-
ed the expenditure associated with alternative therapy
to be US$13.7 billion in 1990 (Eisenberg et al., 1998).
This figure doubled seven years later, with herbal medi-
cines growing faster than any other alternative medicine
(Eisenberg et al., 1998). Also, the shift to herbal treat-
ments is said to increase when chemical drugs’ effica-



Physiology and Pharmacology 27 (2023) 357-386 | 359

Okafor et al.

cy in treating any particular disease is not certain, for
example, in advanced cancer and other new infectious
diseases. Out of 177 drugs approved for cancer treat-
ment globally, over 70% were based on natural products
or mimetics, many of which were improved with com-
binatorial chemistry. Cancer therapeutics from plants
include paclitaxel, isolated from the Pacific yellow tree;
camptothecin, derived from the Chinese “happy tree”
Camptotheca acuminata and used to prepare irinotec-
an and topotecan; and combretastatin, derived from the
South African bush willow (Wachtel-Galor and Benzie
,2011)

The twenty-second list of essential medicine of the
World Health Organization (WHO) contains 479 med-
ications, with a significant percentage being of plant
origin (WHO, 2021). About 25% of drugs prescribed
worldwide were derived from plants (Benzie and Wach-
tel-Galor, 2011). Presently, herbal medications are wide-
ly used in boosting the immune system, cancer therapy
and treatment of many diseases such as cardiovascular
disease, depression, severe acute respiratory syndrome
(SARS), wasting symptoms associated with HIV, pros-
tate ailment, and inflammation (Benzie and Wachtel-Ga-
lor, 2011). Herbal treatments are taken in various forms,
such as tea, ointments, capsules, syrup, whole herb, and
tablets that contain a dried extract or powdered form of
the whole herb. Herbal treatment has been one of the
core alternative medicine for treating fertility diseases
since 200 A.D (Kashani, 2017). It has been employed
in treating fertility conditions such as PCOS, hormonal
imbalance, and irregular menstruation. The prevalence
of herbal treatment as an alternative medicine for fertil-
ity conditions remains high in most settings. A survey
reported that many medicinal herbs species such as Ar-
temisia monosperma Del. and Artemisia herba-alba
(Asteraceae), Ricinus communis L. (Euphorbiaceae),
and Ankyropetalum gypsophiloides Fenzl (Caryophyl-
laceae), are used in traditional medicine for manag-
ing gynecological problems, postnatal complications,
menstrual problems and female infertility (Alzweiri et
al., 2011). Another study reported the use of herbs by
61.1% of infertile couples seeking in vitro fertilization
(Bardaweel et al., 2013). It is important to note that
despite the ameliorative effects of medicinal plants on
fertility problems, adverse effects on female fertility
have been reported. For example, a higher occurrence
of menacing termination of pregnancy and premature

labor were observed among pregnant women who use
chamomile, a daisy-like flower of the Asteraceae plant
family (Cuzzolin et al., 2010).

Herbal treatment is a core part of alternative medicine
and a fast-growing field with many claims and untapped
potential (Benzie and Wachtel-Galor, 2011). The use of
herbal treatments is continually increasing and gradual-
ly being accepted in modern medicine (Falsetto, 2009).
The primary reason most individuals prefer herbal med-
icine to synthetic drugs to synthetic drugs is that herb-
al medicines are relatively cheap, accessible and have
less advserse effecs compared to synthetic drugs (Ban-
daranayake, 2006; Benzie and wachtel-Galor, 2011).
Many people regard herbal medicine as natural and
safe, which has been its primary driving force through
the years (Cohen and Emst, 2010; Chatfield et al., 2018).
Hence, there is a need to expand the pool of knowledge
regarding its efficacy and safety in managing female fer-
tility problems.

In this review, we critically reviewed clinical trials that
utilized herbal treatment for female fertility disorders to
identify herbal treatment options with therapeutic poten-
tials, side effects, and opportunities for future research.
This study serves as an update on the literature on herbal
interventions for fertility disorders.

Materials and Methods

Search strategy

Aliterature search of published articles was done using
electronic search databases, including PubMed, Google
Scholar, Web of Science, Science Direct, and Cochrane
Library. The search was conducted for studies published
between January 2002 and 26™ August 2021 to cover
the twenty years under review. A combination of Medi-
cal Subject Headings (MeSH) and keywords were used
to generate the list of search terms. The details of the
search terms can be found in supplementary file 1.

Inclusion criteria

This systematic review was limited to randomized
controlled trials (RCTs) and non-randomized controlled
trials (non-RCTs) published in the English language
involving herbal interventions for fertility disorders in
women. All the studies selected were focused on herbal
intervention to improve the female fertility status and
contained data on female fertility indices.
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Exclusion criteria

Actotal of 336 articles were identified through the data-
bases and snowball search. However, based on the inclu-
sion criteria, only 23 studies were selected for evidence
synthesis after article screening. Studies published in
other languages other than the English language were
excluded. Also, cross-sectional studies and review arti-
cles were excluded. All controlled trials utilizing phy-
totherapy on study participants without any evidence
of infertility were excluded. The article search and se-
lection process has been illustrated using the PRISMA
flowchart diagram (Figure 1). All the authors retrieved
the studies and extracted data independently to reduce
the risk of bias. All areas of conflict were resolved after
discussion or with an external expert.

Supporting articles for literature review

Studies other than clinical trials were used as support-
ing literature to discuss the evidence synthesized from
the selected studies and give a brief review of the iden-
tified herbs used in the selected studies. The PRISMA
flow chart did not capture the supporting literature used
in this study as they were identified through the non-sys-
tematic and snowball methods. However, the search
terms used were as described in supplementary file 1.

Data extraction and analysis

Microsoft Excel was used to aggregate the data ex-
tracted from included studies for review before export-
ing as tables to Microsoft word. Data relevant to the
research question were retrieved and synthesized fol-
lowing themes which were developed based on the indi-
vidual study characteristics such as study types, sample
size, the herbal product used, dose, duration and route
of treatment, and treatment effects. The study outcomes
and herbal medicine effects described in the studies
were extracted and discussed in sections based on dif-
ferent origins of female fertility disorders (hormonal,
ovarian, tubal, reproductive infections, and unexplained
disorders). The supporting literature were used to criti-
cally review the evidence extracted from all the selected
studies in the different discussion sections. Meta-analy-
sis was not conducted for this study due to the high het-
erogeneity observed in the selected studies, especially
with the study type, design, approach, and the units of
some of the clinical outcome measures.

Quality assessment and risk of bias

All the included studies were assessed for quality and
risk of bias regarding the quality of the study, random-
ization protocol, adequacy of concealment, allocation
strategy, and attrition. All the selected studies were eval-
uated using the JADAD scale (Jadad et al., 1996).

Ethical considerations

This study does not require an Institutional Review
Board approval. In conducting this systematic review,
care was taken to avoid common search biases, includ-
ing availability, database, citation, language, country,
familiarity, and multiple publication. However, only rel-
evant data components needed to answer the study’s re-
search question were retrieved from the included studies
without contravening any ethical standards.

Results

Description of selected studies

The reviewed studies show evidence of using differ-
ent herbal medicines for female fertility disorders. Out
of the 23 selected studies, 19 are RCTs (Kohama et al.,
2007; Chen et al., 2010; Flower et al., 2011; Zhao et
al., 2012; Pang et al., 2012; Ozgoli et al., 2009; Guo et
al., 2014; Kort and Labo., 2014; Zhu et al., 2014; Sal-
malian et al., 2014; Jaafarpour et al., 2015; Haj-Husein,
2016; Wiweko and Susanto., 2017; Romero, 2017; Jah-
angirifar et al., 2018; Tahoonian-Golkhatmy et al., 2019;
Ainehchi et al., 2019; Behmanesh et al., 2019; Zakeri et
al., 2020; Alibeigi et al., 2020), two are non-RCTs (Usu-
ki etal., 2002; Park et al., 2010), while only is a random-
ized cross-over trial (Adib Rad et al., 2018).

One of the studies was triple-blinded (Salmalian et
al., 2014), eleven were double-blinded (Ozgoli., 2009;
Flower et al., 2011; Zakeri., et al., 2014; Kort and Labo,
2014; Jaafarpour et al., 2015; Haj-Husein, 2016; Rome-
ro-Cerecero, 2017;Wiweko and Susanto, 2017; Jah-
angirifar et al., 2018; Behmanesh et al., 2019; Tahoo-
nian-Golkhatmy et al., 2019;), one was single blinded (
Ainehchi et al., 2019) and ten were not blinded (Usuki et
al., 2002; Kohama et al., 2007; Park et al., 2010; Chen et
al., 2010; Zhao et al., 2012; Pang et al., 2012; Guo et al.,
2014; Zhu et al., 2014; Adib Rad et al., 2018; Alibeigi
et al., 2020).

The selected studies had a total sample size of 2626,
with a sample size ranging from 25 (Haj-Husein et al.,
2016) to 440 participants (Guo et al., 2014). The herbal
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treatment used in the studies were targeted at menstru-
al and ovulatory functions (Chen et al., 2010; Aineh-
chi et al., 2019), obesity (Adib Rad et al., 2018), insu-
lin resistance (Kort and Labo 2014; Haj-Husein et al.,
2016)), hyperinsulinemia (Ainehchi et al., 2019), lipid
metabolism (Ainehchi et al., 2019), and other abnor-
mal androgen-related conditions (Kort and Labo 2014;
Haj-Husein et al., 2016). Table 1 summarizes the study
characteristics and findings from the reviewed articles.

Quality assessment of selected studies

The JADED scoring for quality assessment and risk
bias of the included studies revealed that 16 (69.6%)
out of the 23 of the studies were of high quality (having
scores between 3 and 5), while others (30.4%) were of
low quality (having scores less than 3) (Table 2).

Discussion

Hormonal disorders

Hormonal disorders are one of the major causes of
ovulatory problems and infertility in women (Weiss and
Clapauch, 2014). Reproductive diseases such as PCOS,
thyroid disorders, anovulation, hypothalamic amenor-
rhea, and hyperprolactinemia can result from hormon-
al imbalance and affect fertility in women (Weiss and
Clapauch, 2014). Some female reproductive diseases
are due to the absence, inadequacy, or overproduction
of reproductive hormones. The effect of hormonal dis-
order varies from one individual to another depending
on the time (age) of onset and the degree. The clinical
presentation of hormonal imbalance in females includes
postpubertal gonadal failure, delayed puberty, infertility,
acne during or before the monthly cycle, low peak bone
mass, and weight gain (Cook, 2004; Chew and Clarke.
2018; Wilding, 2020). The hormonal causes of female
infertility do not only result from reproductive system
disorders, such as defect of the hypothalamic-ovari-
an axis, but also from defects of non-reproductive en-
docrine glands such as thyroid gland and pancreatic
gland, and defects of non-endocrine organs such as liver
and kidneys (Luciano et al., 2013). This is because the
non-endocrine organs are involved in the metabolism of
reproductive hormones; thus, defects on these organs al-
ter the proper feedback mechanisms of the hypothalam-
ic-pituitary-ovarian axis, thereby leading to alteration in
oocyte maturation and impairment of ovulation.

Cinnamomum cassia improves menstrual cyclicity

and can be a potential remedy for treating PCOS (Kort
and Labo, 2014). A study demonstrated that a daily in-
take of 1500mg of oral cinnamon for six months resulted
in more frequent menstrual cycles in patients taking cin-
namon compared to patients taking an identical placebo.
The study reported that adverse effects occurred in some
patients during the course of the six months interven-
tion, including headache, heartburn, menstrual cramps,
and nausea with diarrhea. Cinnamon cassia is an ever-
green tree that originates in Southern China. It is used
as a spice and flavoring agent primarily for its aromatic
bark (Khan et al., 2003; Broadhurst and Polansky, 2000)
and commonly used for the treatment of diabetes, at-
tributed to the active substances it contains that increase
insulin sensitivity. It also contains cinnamaldehyde, a
chemical that acts against fungi and bacteria (Anderson
and Broadhurst, 2004). Women with PCOS have higher
levels of insulin resistance compared to healthy females,
with absolute rates of insulin resistance as high as 65%
in normal-weight women and 95% in obese women
(Carmina and Lobo, 2004; Legro et al., 1999). Sever-
al studies have also evaluated and shown cinnamon’s
efficacy in treating diabetes (Broadhurst and Polansky,
2000; Khan et al., 2003; Wang et al., 2007).

In another RCT, Cinnamon, as a bioactive medica-
tion, resulted in the reduction of anti-mullerian hormone
(AMH) and had fewer side effects in comparison with
Metformin. This study reported that a daily intake of
100 mg of DLBS3233 for six months reduced the se-
rum AMH level in patients with PCOS (Wiweko and
Susanto, 2017). The side effects seen amongst women
who took oral cinnamon in the form of DLBS3233 oc-
curred in 39% and included diarrhea, nausea, headache,
and flu-like syndrome. However, Tjandrawinata and
colleagues (2016) reported an absence of nausea on
daily administration of 100 mg DLBS3233, though in
type-2 diabetes mellitus patients, while enhancing the
patients’ glycemic control, lipid profile, adiponectin
level and ameliorating insulin sensitivity. Also, the side
effect was significantly less compared to the diabetic
group treated with metformin. DLBS3233 is an herbal
mixture of Lagerstroemia spesiosa and Cinnamomum
burmanii produced in Indonesia (Wiweko and Susanto,
2017). Lagerstroemia spesiosa , also known as the pride
of India, is a specie of Lagerstroemia, and it is native to
the region of tropical Southern Asia. It contains steroids,
terpenoids, glycosides, phenolic compounds, a-amino
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acids, saponins, starch, alkaloids, carbohydrates, organic
acids, flavonoids, reducing sugars, and tannins (Al-Sna-
fi, 2019). Pharmacological effects of Lagerstroemia
speciosa include antimicrobial, antioxidant, anticancer,
antidiabetic, hypolipidemic, antiobesity, anti-inflamma-
tory, analgesic, gastrointestinal, diuretic, thrombolytic,
cardiovascular, hepatoprotective and nephroprotective
effects. It is also implicated in the impairment of TNFa
production and inhibition of xanthine oxidase. (Al-Sna-
fi, 2019). Cinnamomum burmanii is one of the plants
in the genus Cinnamomum. It has aromatic bark and
smooth, angular branches (Susumu, 2003). Research
shows that Cinnamomum burmanii extract’s major con-
stituents contain cinnamaldehyde and other polyphenols
proanthocyanidins and catechins (Shan et al., 2007). The
biological substances present in Cinnamomum burman-
nii account for its antibacterial, anti-tumor, anti-diabetic,
antioxidant, antirheumatic, analgesic, anti-thrombotic,
and anti-fungal properties (Al-Dhubiab, 2012). AMH
is a transforming growth factor-3 that has recently been
implicated in PCOS. Recent studies have shown a pro-
nounced increase of serum AMH level in patients with
PCOS compared to healthy women (Pigny et al., 2006;
Wiweko et al., 2006). AMH decreases the follicle sen-
sitivity to Follicle stimulating hormone (FSH); hence,
increased AMH level may lead to folliculogenesis ar-
rest (Gruijters et al., 2003). This implies that decreased
serum AMH levels can restrain the inhibitory effect of
AMH on follicle sensitivity to FSH (Lord et al., 2003).

Uterine disorder

Chinease herbal medicines, over a long time, have
been utilized in the treatment of uterine disorders, in-
cluding endometriosis (Zhu et al., 2014). These herbs
have been used separately in the treatment of wide range
of diseases owing to the bioactive components they con-
tain, which are responsible for their various pharmaco-
logical actions (Akahori, 1965; Tomoda et al., 1971;
Zhang et al,. 1993; Zhang et al., 2000; Qiao et al., 2006;
Ruan et al., 2007; Lin et al., 2007, Kang et al., 2008a;
Kang et al., 2008b; Lee et al., 2009; Khushboo et al.,
2010; Ye et al., 2013; Kim et al., 2013; Moses et al.,
2014; Wang et al., 2016; Zhang et al., 2018). Zhaoet al.,
(2012) conducted a study on the effect of Chinease herb-
al medicine composed of Rehmannia glutinosa, Rhizo-
ma dioscoreae, Comas officinalis, Morinda officinalis,
Himalaya teasel and Psoralea fruits on the quality of life

after conservative surgery for endometriosis.

Rehmannia glutinosa (RG) is a plant that belongs to
the family of Scrophulariaceae and is commonly used
in traditional medicine for medicinal purposes (Zhang
etal., 1993). Research shows that approximately 70 mo-
nomeric substances have been obtained from RG (To-
moda et al., 1971). The main bioactive compounds in
RG are phenol glycoside ionone, flavonoid, amino acid,
inorganic acids, and microelements (Zhang et al., 2008).
These active substances present in RG are associated
with its pharmacological actions in the blood, immune,
endocrine, cardiovascular, and nervous systems (Zhang
et al., 2008).

The main active components of Rhizoma dioscoreae
(RD) are sapogenins (Akahori, 1965), saponine, purine
derivatives and mucilage (Kim et al., 2013). RD has
been utilized in the prevention of diabetic neuropathy
(Kang et al., 2008b), and has a protective function in
DNA damage, antioxidant effect (Lee et al., 2009) and
hypoglycemic effects (Kang et al., 2008a).

Morinda officinalis (MO) is one of the most common-
ly used herbs in the regions of Asia (Lin et al., 2010).
For a long time, it has been used in Traditional medi-
cine (TM) for the treatment of different diseases such as
osteoporosis (Ye et al., 2013), impotence (Wang et al.,
2016), and dermatitis (Zhang et al., 2000). MO exhib-
its antipyretic, anti-inflammatory, anti-malarial, anti-di-
abetic, anti-cancer, and analgesic activities (Moses et
al., 2014). The main phytochemical constituents of MO
include anthraquinones, saccharide, volatile oil, and iri-
doid glycosides (Zhang et al., 2018), which can be as-
sociated with its pharmacological activities. The active
metabolites in psoralea fruits (PF) include alkaloids,
flavonoids, essential oil, coumarins, and terpenoids
(Khushboo et al., 2010). Evidence show that PF is effec-
tive in ameliorating menstrual problems, uterine hem-
orrhage (Ruan et al., 2007), and gynecologic bleeding
(Qiao et al., 2006). The study showed that daily intake
of Chinese herbal medicine (once per day) significant-
ly improved the patients’ pain, energy, sleep, appetite,
and sexual life, which enhanced their daily living, work
capacity, mobility, and overall quality of life. The study
further showed that even though synthetic medicine was
also effective in reducing the patients’ pains, it adversely
affected the overall improvement of the patient’s qual-
ity of life. For example, some side effects like vaginal
dryness and hyposexuality were observed. However, no
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side effects of the herbal formulation were reported. The
authors did not evaluate the fertility index of the patients
after the herbal remediation to determine the impact
of Chinese medicine on infertility. Endometriosis is a
gynecological disorder in which the endometrial tissue
grows outside the uterine cavity. This medical condi-
tion is an estrogen-dependent disease and can cause ir-
ritation, pelvic pain, pain during menstrual cycles, and
fertility problems which affect the patient’s general and
mental health (Marki et al., 2017). The mechanism of
action of Chinese medicine in the postoperative con-
dition of endometriosis is that it removes blood stasis,
promotes blood circulation, and effectively ameliorates
the weakness caused by surgery while effectively block-
ing the development of the pathological process, thereby
restoring balance.

The effects of Dan’e mixture, a Chinese herbal med-
icine, combined with oral contraceptives (OC) (Marve-
lon: 30 pg ethinyl estradiol and 150 pg desogestrel per
tablet) were investigated after laparoscopic surgery in
the treatment of mild endometriosis in infertile women
(Zhu et al., 2014). The evaluation was based on the im-
provement of fecundity and alleviation of pelvic pains.
Dan’e mixture is a combination of energy-regulating
and blood-vitalizing herbs, mainly composed of danshen
(salvia), ezhu (zedoaria), chishao (red peony), danggui
(tang-kuei), chaihu (bupleurum) and yanhusuo (coryda-
lis). The study showed that a daily intake of one tablet of
OC for 63 days and 30g of Dan’e mixture for the latter
30 days does not have more advantages than laparos-
copy alone in alleviating the fertility of the participants
with minimal/mild endometriosis. The study reported
irregular vaginal bleeding and breast tenderness as side
effects of the treatment. In a similar study, the effect of
Dan’e mixture on endometriosis was compared with Da-
nazol (Cai et al., 1999). Dan’e mixture consisting of Ra-
dix Salviae miltiorrhizae and Rhizoma zedoariae, was
used in the treatment of 189 cases of endometriosis for
nine months. The result revealed that according to na-
tional standards, 39 cases (20.6%) were cured, 67 cases
(35.4%) were significantly improved, 67 cases (35.4%)
were improved, and 16 cases (8.4%) were ineffective.
Compared to the 160 cases treated with Danazol for nine
months, the total effective rates were 95% and 91.5%,
respectively. This study concluded that Dan’e mixture
is helpful, especially for the treatment and prevention of
endometriosis in the early stage.

The conventional treatments for endometriosis are sur-
gery and hormonal therapy (Zheng et al., 2018). None-
theless, several studies revealed that these therapies
come with side effects, including menopause, disease
recurrence, and hyposexuality (Zhao et al., 2012; Luu
and Uy-Kroh, 2017; Zheng et al., 2018). The adverse
effects associated with the conventional treatments for
endometriosis could discourage some patients, there-
by making them seek relief from natural products with
proven efficacy. Studies have found that angiogenesis
is the major biological process involved in endometri-
osis (Taylor et al., 2002; Machado et al., 2008; Taylor
et al., 2009; Rocha et al., 2012), leading to the hypoth-
esis that medications with anti-angiogenic effects could
exert therapeutic effects in patients with endometriosis.
Vascular endothelial growth factor (VEGF) is the prin-
cipal mediator of angiogenesis (Carmeliet, 2005) and
has been implicated in endometriosis (Matalliotakis et
al., 2003). Anti-angiogenic agents exert therapeutic ef-
fects on endometriosis by normalizing the serum level
of VEGF in patients with endometriosis. Relative to the
conventional treatment available for endometriosis, nat-
ural compounds may not only be of good therapeutic
potential but are also cheap and with minimal side ef-
fects (Zheng et al., 2018).

Pycnogenol, a French maritime pine bark extract, has
been utilized in the treatment of many diseases such as
circulation problems, allergies, asthma, ringing in the
ears, high blood pressure, muscle soreness, pain, osteo-
arthritis, diabetes, attention deficit hyperactivity disorder
(ADHD), endometriosis, menopausal symptoms, pain-
ful menses, erectile dysfunction, and retinopathy (Sienia
awska and Baj, 2017). Kohama et al. (2007) conducted
a study on the effect of pycnogenol compared with Go-
nadotropin-releasing hormone agonist (GnRHa) on en-
dometriosis. Pycnogenol is made up of catechin, mtaxi-
folin, and phenolic acids (Rohdewald, 2002). The study
observed that a daily intake of 60 mg of pycnogenol for
48 weeks had a suppressive effect on all symptoms of
endometriosis (dysmenorrhea, pelvic pain, pelvic ten-
derness and induration) and CA-125, a cancer potential
indicator. It was reported that pycnogenol slowly but
steadily reduced the symptom scores in patients with
endometriosis. The adverse effects that were seen in
the study group that took pycnogenol are dysfunction-
al uterine bleeding, epigastralgia, an increase in men-
strual bleeding, and acne. GnRHa reduced the symptom
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scores more efficiently than pycnogenol; recurrence was
observed 24 weeks after the end of medication. The re-
sult of this study is an indication that pycnogenol can be
a potential therapeutic alternative to GnRHa in the treat-
ment of endometriosis. Another study found that a daily
intake of 30 mg (2 capsules) oral pycnogenol reduced
menstrual pains in women with dysmenorrhea (Kohama
et al., 2004). The molecular mechanisms of pycnogenol
biologic effects are numerous, but they seem to depend
mainly on its capacity to efficiently eliminate reactive
oxygen and reactive nitrogen (Blazso et al., 1994; Vir-
gili et al., 1998; Elstner and Kleber, 1990). Polyphenols
and Phenolic acids such as flavonoids, which are com-
ponents of pycnogenol, are composed of one or more
aromatic rings having one or more hydroxyl groups
and have the potentials to quench free radicals by form-
ing resonance-stabilized phenoxyl radicals (D’ Andrea,
2010).

Dysmenorrhea is known to be one of the common
causes of pelvic pains and menstrual disorders in wom-
en of reproductive age (Bernadi et al., 2017). The preva-
lence of dysmenorrhea ranges from 16% to 91% among
women, and this pain is associated with the excessive
amount of prostanoids secreted from the endometrium
during menstruation (Jahangirifar et al., 2018). Non-ste-
roidal anti-inflammatory drugs (NSAIDs) and hormonal
contraceptives are the primary treatments for managing
dysmenorrhea symptoms, but not without side effects
on their long-term use (Chung et al., 2012; Berek et
al., 2012; Patel et al., 2015). These side effects include
nephrotoxic and hepatotoxic effects, bronchospasm,
fluid retention, edema and Gastrointestinal tract (GIT)
abnormalities such as nausea, dyspepsia, peptic ulcer,
and diarrhea (Dawood, 2006; Berek et al., 2012). A ran-
domized, double-blind clinical trial demonstrated that a
daily dose of a 3g capsule of Cinnamomum zeylancium-
is (cinnamon) is highly safe and effective for alleviating
the pains associated with dysmenorrhea (Jahangirifar
et al., 2018). This study did not report any adverse ef-
fect of the herbal formulation on participants. The result
of this study is consistent with the findings of another
double-blinded RCT where the effect of cinnamon on
primary dysmenorrhea was evaluated. Similarly, the
study reported a significant menstrual pain alleviation
following intervention with cinnamon (Jaafarpour et al.,
2015). Cinnamomum zeylanciumis also known as true
cinnamon, is one of the two main varieties of cinnamon,

the other being Cinnamomum cassia (Ranasinghe et al.,
2012). The significant difference between these main
varieties of cinnamon is their coumarin content (Lun-
garini e al., 2008). Coumarins have strong anticoagulant
activity and can be potentially harmful to the liver. Cou-
marins are found in larger quantities in Cinnamomum
cassia and are associated with health risks when taken in
large amount regularly (Ghosh et al., 1997).

However, the coumarin content of Cinnamomum zey-
lanciumis is negligible and is not associated with any
known harmful effect (Lungarini e al., 2008). Cinnamo-
mum zeylanicumis contains mucilage, tannin, a pig-
ment, calcium oxalate, sugar, essential oil, and resin.
Cinnamaldehyde is the main content of Cinnamon and
the essential oil extracted from the bark of Cinnamon
contains 55-57% of cinnamaldehyde and 5-18% of eu-
genol (Mirabi et al., 2014). The mechanism of action of
cinnamon in reducing menstrual pain could be attributed
to its ability to impede the biosynthesis of prostaglan-
dins through eugenol. The prostanglandins are respon-
sible for uterine muscle contraction that results in spas-
modic pain in dysmenorrhea (Marzouk et al., 2013).

A study conducted in Iran among 168 single female
students evaluated the efficacy of Ginger on menstru-
al pain compared with Novafen, a chemical drug (Adib
Rad et al., 2018). They reported that a dose of 200 mg
of ginger powder taken every six hours for two serial
menstrual cycles was as effective as Novafen in allevi-
ating pains in girls with primary dysmenorrhea, with no
side effects (Adib Rad et al., 2018). However, the reduc-
tion of dysmenorrhea in the Ginger intervention group
was slightly higher than in the Novafen group, but the
difference is not statistically significant (Adib Rad et
al., 2018). Zingiber officinale (Ginger), is a flowering
plant commonly used as a spice and as a therapeutic
agent in traditional medicine. It contains many bioactive
substances, including terpenes and oleoresin. The main
components of terpene are sesquiterpene hydrocarbons
and phenolic compounds which are gingerol and shogaol
(Hasan et al.,2012). Ginger also constitutes volatile oils,
approximately 1% to 3%, and non-volatile pungent
components (Zick et al., 2008). The physiological roles
of ginger are attributed to its active constituents ranging
from zingerone, paradol, galanals A and B, shogaols,
vallinoids, gingerol (Kaul and Joshi, 2001; Miyoshi et
al., 2003; Aggarwal and Shishodia, 2006). These ginger
constituents exhibit pharmacological effects in diseases
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through the regulation of various biological functions.
According to Shirvani et al. (2015), ginger was as ef-
fective as mefenamic acid in relieving pains associated
with primary dysmenorrhea. In another study, ginger was
also as active as mefenamic acid and Ibuprofen in allevi-
ating dysmenorrhea (Ozgoli et al., 2009). Modarres and
colleagues (2011) demonstrated that herbal medicine is
more effective in alleviating menstrual pains associated
with primary dysmenorrhea than NSAIDs. A random-
ized triple-blind placebo controlled study conducted
among 84 students aged 18-24 compared the effect of
Thymus vulgaris (TV) and Ibuprofen in ameliorating
primary dysmenorrhea (Salmalian et al., 2014). It was
found that 25 drops of TV essential oil (2%) and 200 mg
capsules of Ibuprofen every 6 hours for two consecutive
menstrual cycles were efficient in ameliorating the se-
verity of dysmenorrhea pain in the subjects. However,
the result of the study shows that the pain reduced more
in TV group compared to the Ibuprofen group. The dif-
ferences in pain reduction between these groups were
not statistically significant. TV also known as thyme, is
a common herb native to the region of Southern Europe
(Hosseinzadeh et al., 2015). It has been used extensively
for treatment of wounds, respiratory disorders and skin
diseases owing to its numerous pharmacological prop-
erties (Basch et al., 2004). Also, several reports have re-
vealed the effectiveness of TV in ameliorating oxidative
stress and cell-mediated immune response (Vigo et al.,
2004; Tsai et al., 2011). The main bioactive compounds
present in TV include phenols, terpenoids, steroids, sa-
ponins, tannins, and alkaloids (Patil et al., 2021). This
study did not report any TV side effects on the study
participants. The symptoms common between these
groups before intervention are lower abdominal pain,
nausea, and vomiting, lethargy, diarrhea, headache, and
fainting. The study reported that when the satisfaction of
pain relief and symptom reduction were compared and
assessed among the groups, participants in the TV group
had higher satisfaction than the Ibuprofen group. No
significant difference was observed in bleeding patterns
among the groups before and after the intervention. In a
similar study, mefenamic acid was shown to be more ef-
ficient in the reduction of menstrual bleeding compared
to its herbal counterpart, chamomile (Modarres et al.,
2011). It is important to note that the study being re-
viewed used a visual analog scale in the assessment of
pain intensity, which could have affected the outcome of

the result. It is possible that the study participants could
have rated the same pain score differently, given that
each person’s perception of pain is different. This study
demonstrates that TV is as efficient as Ibuprofen in the
treatment of pain and spasm associated with primary
dysmenorrhea.

A randomized, double-blind, placebo-controlled study
found that a daily intake of 15 ml of Eryngium caucasi-
cum Trautv (Eryngo) for two menstrual cycles relieved
dysmenorrhea as effectively as Ibuprofen (Behmanesh
et al., 2019). Five out of the 136 participants who com-
pleted the study experienced gastric reflux, nausea,
vomiting, and menorrhagia as side effects. Eryngo is a
perennial specie found as a vegetable plant in home gar-
dens in Iran. The aerial parts of this herbal plant are used
as an additive flavor in food. Its fresh leaves, in partic-
ular, are used as cooked vegetables in the preparation
of local dishes (Khoshbakht et al., 2006). The bioactive
constituents of Eryngo include carbohydrates, alkaloids,
tannins, saponins, coumarin, phenols, terpenoids, res-
ins, and flavonoids (Farhan et al., 2012; Rammal et al.,
2015). Excess production of prostaglandins is seen as
the principal cause of pains in primary dysmenorrhea.
These substances stimulate uterine contractions and in-
crease vasopressin release, causing ischemia and pain
(Van Breeman et al., 2011). The ability of Eryngo to al-
leviate menstrual pains can be attributed to its chemical
composition, which is mainly phenols and flavonoids.
This study suggests that Eryngo can be regarded as a
new herbal remedy for dysmenorrhea (Behmanesh et
al., 2019).

Ovarian disorders

PCOS is a reproductive disorder that results from ab-
normal follicular development and ovulation dysfunc-
tion. It is common among women of reproductive age,
and is partly due to steroid-releasing hormone imbal-
ance. PCOS is one of the leading causes of female infer-
tility, with a prevalence of 6-26% among women of re-
productive age (Szczuko et al., 2016). Along with other
metabolic factors, oxidative stress has been implicated
in PCOS. However, it is yet to be proven whether the
oxidative stress is from PCOS or other causes. A study
conducted in 2019 shows that PCOS could be treated
with a herbal mixture of Mentha spicata, Zingiber of-
ficinale, Cinnamomum zeylanicum, and Citrus sinensis
along with clomiphene citrate (CC) (Ainehchi et al.,
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2019). The study which lasted for three months with
60 participants, revealed a significant increase in serum
level of antioxidants and a decrease in oxidative stress
markers among the study group treated with the herbal
mixture along with CC, compared to the group treated
with only CC. The study also showed that combining
CC with the herb does not alter the efficacy of the herbal
mixture. There was no report of any side effects of the
herbal formulation in the study. CC is the convention-
al medication used in the treatment of PCOS. Evidence
show that long-term intake of CC results in endometri-
al thickness (Mitwally and Casper, 2004); hence, it is
more beneficial to use a natural product with fewer side
effects as an alternative medicine in PCOS therapy. This
study demonstrated that consuming the herbal mixture
as a supplement alongside CC could improve the anti-
oxidant activity, glycemic status, and pregnancy rate in
patients with PCOS. Therefore, it could be considered a
beneficial supplement in treating PCOS. The bioactive
components of Cinnamomum zeylanicum and Zingiber
officinale which are part of the contents of the herbal
mixture have been described earlier in this review. Cit-
rus sinensis (orange) is a plant species in the family Ru-
taceae (Chen et al., 2012). The bioactive components
of citrus sinensis include phenolic acids, polymethox-
ylated flavones and glycosylated flavanones (Li et al.,
2006). These bioactive substances exert cytoprotective
effects on oxidative stress (OS) (Chen et al., 2012).
Studies have shown that Mentha spicata (spearmint)
contains various active compounds including menthone,
B-linalool, p-Cymene and many phenolic components
which play a major role in eliminating free radicals and
reducing glucose levels along with OS levels (Al-Farto-
si et al., 2014; Cirlini et al., 2016).

According to the results of Chen et al. (2012), a daily
dose of 268mg of Grifola Frondosa (maitake mush-
room) extract for 12 weeks induced ovulation in 76.9%
of the study group, while in the combination therapy, 7
out of 7 patients who failed in mushroom monotherapy
and 6 out of 8 patients who failed in CC monotherapy
showed ovulation (Chen et al., 2010). Two subjects had
slight epigastralgia as an adverse effect of the combi-
nation therapy. This study demonstrates that Maitake
mushroom extract alone may induce ovulation in PCOS
patients and may be helpful as an adjunct therapy for
patients who failed first-line CC treatment. In a prospec-
tive, double-blinded RCT, a daily intake of 1500 mg of

Cinnamomum verum J supplements for six months in-
fluenced the frequency of the menstrual cycle and im-
proved menstrual cyclicity in patients with PCOS (Kort
and Labo, 2014). This study suggests that cinnamon
supplementation improves menstrual cyclicity and may
be an effective treatment option for some women with
PCOS. In another study, the effect of marjoram (Orig-
anum majorana) tea on the hormonal profile of women
with PCOS was evaluated. 250 ml of Origanum majora-
na tea taken twice daily improved insulin sensitivity and
reduced the levels of adrenal androgens in patients with
PCOS (Haj-Husein et al., 2016). Side effects such as
bloating, nausea, mild sedation, and more frequent uri-
nation were observed among the study group. Marjoram
is rich in flavonoids and phenolic compounds; hence
its antioxidant activity (Vagi et al., 2005). In a study by
Wiweko and Susanto (2017), who utilized a daily dose
of 100 mg of DLBS3233 (a herbal medicine containing
Lagerstroemia spesiosa and Cinnamomum burmanii ex-
tracts) for six months in PCOS patients, seven patients
(18.42%) were confirmed pregnant during the study.
The study revealed that DLBS3233 plays important bi-
ological roles such as improving insulin resistance and
increasing adiponectin secretion. It can also stimulate
the increase of glucose transporter type 4 (GLUT-4)
translocation from the cytoplasm into the membrane and
increase the genetic expression of peroxisome prolifer-
ator-activated receptors on mRNA level, resulting in the
synthesis of new GLUT-4.

Luteal phase defect (LPD), or luteal insufficiency, is
an ovarian disorder in which the luteal phase is shorter
than usual. The luteal phase is a period between ovula-
tion and menstruation, and progesterone production is at
its peak. However, during the LPD, progesterone levels
are compromised (Cook et al., 1984). LPD is one of the
major causes of menstrual disorders and infertility in
women of reproductive age (Cook et al., 1984; Miller
et al., 2009). Several reports have shown that LPD re-
sults from insufficient secretion of progesterone by the
corpus luteum (Cook et al., 1984; Miller et al., 2009;
Bopp and Shoupe, 1993). LPD therapies are targeted at
restoring menstrual disorders and increasing the chances
of fertility in patients with LPD (Usuki et al.,2002). The
conventional medications employed in the treatment of
LPD are progesterone supplementation and ovulation
induction (Miller et al., 2009).

Usuki and colleagues (2002) conducted a study
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among 49 females on the effect of the Chinease herbal
medicine - Tokishakuyakusan (TS) - on LPD. The study
observed that a daily intake of 7.5mg of TS improved
LPD in women with PCOS but did not alter the hor-
monal levels of women with regular menstrual cycles.
The study provided evidence from the single trial that
TS is safe and effective for women with LPD. The study
reported that there were no side effects associated with
the daily intake of TS. TS is a Chinese herbal medicine
known as Dang-gui-shao-yao-san in Chinese. It com-
prises six herbal plants: peony root, atractylodes lancea
rhizome, alisma rhizome, hoelen, cnidium rhizome and
Japanese angelica root (Sakamoto et al., 1996). Reports
have shown its valuable effects on neuroendocrine func-
tion, acetyltransferase activation, regulation of ovarian
function, and macro-circulation improvement in pa-
tients with asymptomatic cerebral infarction (Usuki,
1987; Hagino, 1993; Sakamoto et al., 1994; Yang et al.,
2004). In another study, Sakamoto et al. (1996) showed
that administration of 7.5g of granular TS normalized
irregular menstrual cycle, reduced the grade of cervical
pseudo-erosion and reduced the amount of leucorrhea.
Evidence show that TS is most commonly used for gy-
necological disorders, and dermatological conditions,
and its routes and safety have been clinically established
(Kotani et al., 1997; Higaki et al. 2002; Tanaka, 2003;
Goto et al., 2011).

Reproductive infections

Vulvovaginal Candidiasis (VVC) is an infection
usually caused by C. albicans but can occasionally be
caused by yeasts. Clinical manifestations of VVC in-
clude pruritus, vaginal soreness, dyspareunia, external
dysuria, and abnormal vaginal discharge (Cassone,
2015; Romero-Cerecero et al., 2017). VVC affects up
to 75% of women of reproductive age at least once in
their lifetime (Zhou et al., 2016). Zakeri (2020) studied
the effect of Achillea millefolium L. on VVC compared
with Clotrimazole which is the conventional treatment
option. The study was conducted on 80 women with
VVC and demonstrated that vaginal cream containing
A. millefolium improved vaginal discharge culture, vul-
var erythema, vulvar pruritus, and quality of life in pa-
tients with VVC.

In another study by Romero-Cerecero et al.(2017), the
efficacy and tolerability of Ageratina pichinchensis ex-
tract in patients with VVC were evaluated. The study

compared the effectiveness of the monotherapy of a 7%
standardized extract of Ageratina pichinchensis (intra-
vaginal) and the monotherapy of Clotrimazol (100mg)
in patients with VVC (Romero-Cerecero et al., 2017).
7% standardized extract from Ageratina pichinchen-
sis intravaginally administered for six days showed
mycological effect, efficacy and safety in treatment of
patients with VVC. According to the result, 86.6% of
patients treated with clotrimazole (control group) and
81.2% of patients treated with Ageratina pichinchensis
extract (study group) showed therapeutic success. The
7-O-(B-D-glucopyranosyl)-galactin compound has been
reported as the main bioactive substance responsible for
the pharmacological activities of Ageratina pichinchen-
sis (Romero-Cerecero et al., 2014). VVC is known for its
recurrence activity and the organism responsible for this
disease is C. albicans (Khan et al., 2003). In a study by
Aguilar and colleagues (2009), Ageratina pichinchensis
was identified as the plant species with the highest activ-
ity against C. albicans (Alibeigi et al., 2020).

Unexplained infertility

Several causes of infertility have been established,
but it is sometimes not possible to explain the causes
of infertility. These cases are termed unexplained in-
fertility. Park et al. (2010) observed 104 women with
unexplained infertility to evaluate the safety and effec-
tiveness of a standard therapeutic package of Korean
medicine made up of 214 mg of dried powdered for-
mulation (containing Paeonia moutan, Angelica tenuis-
sima, Panax ginseng, Angelica sinensis, Poria cocos,
Angelica dahurica, Cinnamomum cassia, Marsdenia
longipes, Cnidium officinale, Corydalis ternata, Paeo-
nia albifloria, and Atractylodes japonica) and another
107 mg of powdered formulation (containing Glycyrrhi-
za glabra and Achyranthes japonica) for the treatment
of unexplained infertility. The participants were treated
for six menstrual cycles and the result demonstrated that
the herbal medicine is safe and effective for treatment
of unexplained infertility. Nonetheless, it is important to
know that close to half of the participants dropped out of
the study for different reasons. These are due to patients
having multiple treatments for other diseases and also
due to adverse events. Six participants reported minor
adverse events such as rash in the face (n= 1), diarrhea
(n=2), dizziness (n = 1), and heartburn (n = 2). Fourteen
pregnancies out of 23 were achieved by those who re-
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mained for the entire six menstruation cycle treatments,
yielding a pregnancy rate of 60.9%. of the 14 pregnan-
cies, there were 10 normal births, and 4 miscarriages.

Previous studies show that the medicinal plants used
in the two formulations have been employed in tradi-
tional medicine independently for the treatment of dif-
ferent health conditions such as cardiovascular prob-
lems, abnormal menstruation, edema, gastrointestinal
problems, kidney and reproductive diseases. (Rios,
2011; Tabanca et al., 2014 ; Choi et al., 2017; Yang et
al., 2017; Pastorino et al., 2018; Zhao and Wu, 2019).
These plants contain alkaloids, phenolic compounds and
other metabolites which account for their pharmacolog-
ical activities (Rios, 2011; Tabanca et al., 2014; Choi et
al., 2017; Yang et al., 2017; Pastorino et al., 2018; Zhao
and Wu, 2019).

Safety and effectiveness of herbal treatment for female
infertility

Herbal treatment is the oldest form of medicine used
by man and has been utilized in every culture throughout
man’s existence (Petrovska, 2012). Different bioactive
compounds in plants make them potent for medicinal
purposes (Mensah et al., 2017). These active metabolites
in medicinal plants exhibit inter and intra-specie varia-
tion in constituents. Some medicinal plants are poten-
tially poisonous, while some are inherently harmful to
health due to their chemical contents (Nasri and Shirzad,
2013). Some known herbs associated with severe side
effects include pulvis standardisatus, Larrea triden-
tate, piper methysticum and cassia senna (Posadzki et
al., 2013). According to Paracelsus, all substances are
poisons, there is none which is not a poison. The right
dose differentiates a poison and a remedy (Deshpande,
2002). In other words, the harmfulness of any substance,
depends highly on the quantity consumed (Hill, 1997).
Herb-drug interactions can increase or decrease the
pharmacological actions of herb or conventional drugs
(Mensah et al., 2017). The mutually stimulating ame-
liorative outcomes of herb-drug interaction can com-
plicate interventions in chronic diseases. For instance,
herbs used in medication of diabetes in TM could lead
to hypoglycemia when administered along with conven-
tional antihyperglycaemic drugs (Mensah et al., 2017).
The concurrent administration of herbal medicines with
other types of medicines is quite out of traditional con-
text and has become a matter of safety concern (WHO,

2004).

Herbal treatments for female infertility have been
proven effective in alleviating fertility problems such
as hormonal imbalance, dysmenorrhea and irregular
menstruation. There are much evidence on the effica-
cy and safety of herbal treatments for female infertility
from previous studies (Chen et al., 2010; Zhao et al.,
2012; Pang et al., 2012; Adib Rad et al., 2018; Ainehchi
etal., 2019; Behmanesh et al., 2019; Zakeri et al., 2020).
However, the safety of herbal formulations are also de-
termined by the method of administration and how often
they are used (Cuzzolin et al., 2010). This present study
highlighted several safe and efficacious herbal remedies
for female fertility disorders. For example, ginger ex-
tract was reported to be more effective in managing dys-
menorrhea and associated pain without any side effects,
more than conventional chemical drugs (Ozgoli et al.,
2009; Adib Rad et al., 2018).

One of the weaknesses of herbal-based therapies is
the lack of precise and complete information about the
constituents of the plant extracts (Firenzuoli and Goli,
2007). Adverse effects associated with herbal interven-
tion are usually as a result of toxic constituents, aller-
gy, or excessive consumption (Cai et al., 1999). Herbal
treatments can affect pregnancy in ways such as risk of
abortion, preterm labor, low birth weight and presence
of malformation (Conover, 2003; Bames et al., 2007).
According to Bandaranayake (2006), high-risk patients
such as pregnant women, aged people, children, people
on several medications for chronic disease and those
who are hypertensive should be more careful in tak-
ing herbal medicines (Cai et al., 1999). Some clinical
manifestations associated with herbal remedies include
heart attack, dizziness, headache, diarrhea, high blood
pressure, anxiety, insomnia, irregular heartbeat, cramps,
nausea and vomiting (Kashani, 2017). Some of these
side effects were reported by the articles reviewed in
this present study (Table 1). The information on herbal
formulation, usage as well as the toxicity of any herbal
medicine should always be indicated in the drug sheets
of any herbal medicine (Mensah et al., 2017). Therefore
producers of TM should consider standardization of the
products while customers of herbal medicines need to
inform their health professionals about any herbal prod-
ucts they use to ensure efficiency and safety (Mensah
et al., 2017). This is to avoid interaction between herb-
al and conventional drugs which could yield adverse
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events. Therefore, care should be taken when using
herbal treatments for either gynecological or non-gyne-
cological purposes. Herbal treatments should be in line
with physician’s advice to minimize the risk of adverse
effects associated with the bioactive components of
herbs used in the formulation.

Future considerations for practice and research

Studies on herbal treatment are more rampant in
Africa and Asia due to the rich heritage of herbs and
their huge dependency on herbal products (Ekor, 2014).
However, the funding for research in these regions are
meagre compared to the western world (Falodun, 2010;
Ndhlovu, 2010; Muanya, 2019). More funding, research
support, exchange programs and collaborations should
be encouraged and facilitated between high income
countries and countries with more natural herbs for
continuous research in herbal medicine. More research
needs to be done on the safety and efficacy of common
herbs that are on daily use. Also, more studies need to be
conducted using herb combination formulations and the
combination of herbal medicine with chemical drugs,
because of the common use of multiple herbal medi-
cines or combination of herbal medicines with chemical
drugs by the same patient (Quato et al., 2008; Loya et
al., 2009; Cohen and Emst, 2010). New advancements
like nanotechnology and novel emulsification strategies
should be encouraged during herbal formulations to im-
prove the potency of the herbal components (Li and Ve-
deras, 2009).

The chemical properties of natural products varies de-
pending on factors such as the species, chemotype used,
the anatomical part used (flower, seed, root, and leaf), the
storage system, sun exposure, humidity, type of ground,
time of harvest and the geographical area (Firenzuoli
and Goli, 2007). Experts in herbal medicine or natural
product scientists need to develop a more standardized
system of reporting the therapeutic or deleterious effects
of any particular medicinal plant to keep them in a spe-
cific context of use and make them comparable to oth-
er world species. Some of the information may include
standards for plant breeding, dose formulations, time of
administration, route of administration, outcome evalu-
ation, and side effect monitoring

It is critical to understand the pharmacological mech-
anisms through which medicinal plants exert their func-
tions before being used for any particular reproductive

ailment. DNA microarray high-throughput technique are
utilized for invention of new drugs, prediction of side
effects, and for correct botanical identification of crude
plant extracts, as part of standardization and quality con-
trol (Chaven et al., 2006). It will be useful in translation-
al research for the development of new drugs from natu-
ral products (Chaven et al., 2006). It is evident that lack
of research data, appropriate mechanisms for control
of herbal medicines, education and training, expertise
within the national health authorities and control agency,
information sharing, safety monitoring, and methods to
evaluate their safety and efficacy are challenges facing
herbal interventions (WHO, 2005). Through research
advancements in herbal interventions can lead to pro-
duction and availability of a more explanatory and prag-
matic information which can be useful in acquisition of
reliable data both for health care practitioners and pa-
tients. New discoveries should initialize automation of
experiments in a way that large scale repetition will be
possible. According to WHO (2015), the support need-
ed from different countries in achieving breakthrough in
herbal medicine includes information sharing on regula-
tory issues, workshops on herbal medicines safety mon-
itoring, general guidelines on research and evaluation of
herbal medicines, provision of databases, herbal medi-
cine regulation workshops, and international meetings.

Study limitations

We searched different databases to retrieve relevant
studies for this systematic review. However, only stud-
ies published in English language and within the last 20
years were included. Therefore, the evidences presented
in this review may not be exhaustive and the study may
not contain some important evidence, especially find-
ings made before 2002. Hence, this study is an update
review of evidence on herbal treatment options for fe-
male infertility, to inspire targeted and evidence-based
research. Ten out of twenty-three studies included in
this review did not blind their outcome assessors which
could cause some bias, favoring the expected outcomes.
Most of the studies included show evidence based on a
single dose effect, making a holistic assessment of the
effect of the herbal treatment difficult. Additionally, it
may be important to do a comparative analysis of the ef-
fects of the identified herbal treatments in male fertility
to expand the assessments on these treatment options.
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Conclusion

Herbal medicine is the core part of alternative medi-
cine and shows great potential. The findings of this study
show that different herbal remedies have been effective-
ly utilized in the treatment of many female fertility dis-
orders. From the evidence from this review, cinnamon
species were the most widely investigated and effective
herbal treatment for female fertility disorders. However,
the safety of the identified effective herbal treatments
are the most important issues that need to be addressed
in future clinical trials, as the evidence supporting their
safety are lacking. Preclinical and clinical studies eval-
uating the safety and pharmacological mechanisms of
herbal medicines in female fertility disorders must pri-
oritise well-structured methods with larger sample sizes,
clearly identified subjects, varied doses and participant
follow-ups.
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