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Abstract: A phenolic compound in Foeniculum vulgare can improve human health. Foeniculum vul-
gar contains flavonoids, glycosides, and other constituents that are used for medicinal ailments.
Trans-anethole, fenchone, and estragole essential oils are the main ingredients in F. vulgare seeds.
The principle component of fennel oil, Anethole is having structural similarity with the synthetic
oestrogen diethylstilboestrol which makes it an active estrogenic agent. Women with PCOS may
exhibit obesity, amenorrhea, oligomenorrhea, infertility, or androgenic feature, which are charac-
terized by the absence of ovulation and hyperandrogenism. Oligomenorrhea is a kind of irregular
menstruation periods. Treatment of oligomenorrhea depends on the causes; the main cause of ol-
igomenorrhea is polycystic ovarian syndrome (PCOS) present with 75%-85% experiencing infre-
quent periods. The mini-review focuses on F. vulgare seeds as an advantageous addition to treat
PCOS. Women with PCOS also have a lower level of hormone progesterone due to the absence or
reduction in ovulation. Numerous phytoestrogen can be found in F. vulgare seeds, with less insulin
resistance and lowerblood sugar level, fennel phytoestrogen content is beneficial. It is also thought
to aid in reducing the cellular imbalance that causes PCOS’s metabolic abnormalities.

Keywords: Foeniculum wvulgare ; Phytoestrogen; anethole; Oligomenorrhea; polycystic ovarian
syndrome

1. Introduction

Fennel, also known as Foeniculum vulgare (FVE), is a popular medicinal herb that is
indigenous to the Mediterranean region. It is grown in various parts of Europe and Asia,
and much of it is imported from countries like Egypt, China, and India [1].The biennial
Apiaceae family member Foeniculum vulgare is a medicinal and aromatic fruit (Umbellif-
eraceae). With bright yellow flowers and delicately textured leaves, it is a hardy peren-
nial plant having hollow stems that allow it to grow to a height of up to 2.5 m. The final
section of each leaf is filiform (like a thread) and about 0.5 mm wide. Leaves grow to a
height of 40 cm. Compound umbels are the structures that form flower terminals. Dry
seeds that are 4-10 mm long make up the fruit [2]. FVE fruit has a long history of use as a
food and medicinal. It has long been held that the plant increases the production of
breast milk and functions as a carminative, which helps manage flatulence. Additionally,
this herb has been said to increase libido, stimulate menstrual flow, lessen symptoms of
the male climate, expedite delivery, ease indigestion, and relieve coughing [3].
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Women of reproductive age who experience menstrual cycle problems may expe-
rience difficulties getting pregnant. One of the most typical menstrual bleeding disorders
is oligomenorrhea, and in recent years, a rising number of individuals have sought
medical attention for this symptom. Women who have oligomenorrhea experience 5-7
cycles a year, or menstrual intervals of greater than 35 days and less than 90 days [4,5].

According to several studies conducted throughout the world, the prevalence of
oligomenorrhea has significantly increased in recent years and now ranges from 12% to
15.3% [6], with 10%—20% of cases occurring in Infertile women [7].Therefore, it is crucial
to correctly diagnose and treat menstruation diseases [8,9].

Endocrine conditions such polycystic ovary syndrome (PCOS), thyroid dysfunction,
premature ovarian failure, Hypothalamus dysfunction, and prolactinomas are frequently
responsible for menstrual cycle disturbances [10]. Patients with PCOS in particular have
expressed symptoms of irregular ovulation, and 75% to 85% of them are thought to suffer
oligomenorrhea [11].

As a helpful supplement for managing PCOS, Foeniculum vulgare seeds are em-
ployed. Their phytoestrogen Content is abundant. Foeniculum vulgare seed extract’s im-
pact on preventing conception was investigated. Due to its structural similarity to the
synthetic oestrogen diethyl-stilbesterol, the main active ingredient in fennel Oil, anol or
anethole, is regarded as an active estrogenic agent. Phytoestrogens content in fennel
helps in reducing insulin resistance and in bringing down the inflammation in PCOS. It
also believed that helps in reduce the cellular imbalance which leads to metabolic dis-
turbances in PCOS [12].

2. Botanical Description of Foeniculum vulgare

One of the two Fennel seeds can occasionally be found on the stem after splitting in
two. They range in colour from light green to brown, are curved, and measure 4-8 mm
(1/8-5/16 inch) in length (the green being superior). Fennel, which grows to a height of 1.5
to 2.5 m and is related to parsley but is hardly a perennial, is sometimes grown as an
annual (5-8ft.). It can cross-pollinate with dill because of its resemblance. As a result of
the resulting seed’s dulled flavour, it should be kept away from dill. Before the seeds
ripen, flower heads are harvested, and then dried entirely before being thoroughly
threshed. This plant, Fennel, is quite lovely. It has a robust, perennial root system and a
sturdy, cylindrical, erect, bright green and heavily branched stem that is bearing leaves
segments. Its height ranges from 4 to 5 feet. The bright golden flowers, produced in large,
flat terminal umbels, with from thirteen to twenty rays, are in bloom in July and august
[13].

Figure 1. Seeds of Foeniculum vulgare [14].
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Figure 2. Inflorescence of Foeniculum vulgare [14].

2.1. Taxonomy

Kigdom - Plantae
Clade - Tracheophyte
Clade - Angiosperm
Clade - Eudicots
Clade - Asterids
Order - Apiates
Family - Apiaceae
Genus - Foeniculum
Species - F. vulgare [15]

2.1. Phytochemistry

Alkaloids, phytosteroles, phenols, tannis, caumarin, flavonoids, and volatile oil are
all present in F. vulgare. According to some estimates, fennel has 6.3% moisture, 9.5%
protein, 10% fat, 13.4% minerals, 15.5% fibre, and 42.3% carbs. There are a number of
vitamins and minerals in F. vulgare, including calcium, potassium, sodium, iron, phos-
phorus, thiamin, riboflavin, niacin, and vitamins C.

2.1.1. Essential Oils

The essential oil of F.vulgare is well known. Trans-anethole, fenchone, estragol
(methyl chavicol), and alpha-phellandrene have been identified as the main components
of F. vulgare seed essential oil. Their molecular structures are shown in fig 3. The primary
component, trans-anethole, had a content that ranged from 81.63% to 87.85%. According
to a different study, the major phenylpropenes estragole and trans-anethole, which make
up the oleoresin of the aerial partsof F. vulgare, changed as the plant developed, with
these two compounds peaking in the flowers and developing mericarps. The F. vulgare
fruits’ essential oil is typically responsible for their pharmacological effects. The primary
acaricidal compounds against Dermatophagoides farinae and Dermatophagoides pter-
onyssinus were found to be fencholine and p-anisaldehyde. Anethole has been identified
as an active oestrogenic agent in several studies. However, it has been demonstrated in
several research that the real oestrogenic agents are dianethole and photoanethole pol-
ymers of anethole. Anethole’s antiplatelet activity, clot-destabilizing effect, and
vaso-relaxant action have been reported to make it a safe antithrombic drug [16].
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Figure 3. The molecule structures of the major bioactive essential oil component of F.vulgare. (a)
Trans-anethole; (b) Fenchone; (c) p-anisaldehyde; (d) alpha-phellandrene.

3. Oligomenorrhea

The prevalence of oligomenorrhea, defined as irregular menstrual periods occurring
at intervals of 36 days to 6 months or 5-7 cycles per year, is 10.2% among women of re-
productive age. The most prevalent endocrine condition in women, polycystic ovarian
syndromes (PCOS), is frequently linked to oligomenorrhea. Hormone therapy is the
primary treatment for oligomenorrhea, although a research on infertile women with
PCOD found that only 25.6% of them adhered to the regimen well. Normal menstruation
is considered a sign of a healthy, normal reproductive organ in Iranian traditional medi-
cine (also known as Humoral, Unani, or Persian traditional medicine) [17].

Different characters in living things are created by temperament, which is made up
of the action and reaction of four key components (fire, air, water, and earth). Tempera-
ment can be broken down into four categories: hot, cold, wet, and dry. Diseases can be
caused by any changes in the natural temperament of an organ (sometimes referred to as
a mal-temperament). The goal of treatment is to alter temperament. In TPM, oligo-
menorrhea is modelled as “Ehtebas Tams.” According to TPM, the main causes of oli-
gomenorrhea are structural and functional problems (mal-temperaments) in the uterus,
ovaries, and other organs other than the genital system. Treatment for oligomenorrhea
includes modifying one’s lifestyle (especially nutritional habits and diet, physical activi-
ties, and sleep). One of the main tenets of treatment is the use of herbal medicines, which
can correct organ mal-temperaments [18].

3.1. Causes of Oligomenorrhea

e Polycystic ovarian disease: With PCOS, your body produces an excessive amount
of androgens, which can prevent ovulation, the phase of your cycle when your
ovaries release an egg.

e Androgen secreting tumor : Your menstrual cycle may be messed up by andro-
gens released by tumours on your ovary and adrenal glands. The symptoms of
these tumours frequently resemble those of PCOS.

e Prolactinomas: A prolactinomas is a tumour that causes your pituitary gland to
produce an excessive amount of the prolactin hormone and insufficient amounts
of the sex hormones necessary for regular menstruation, such as oestrogen.

e Pelvic inflammatory disease: PID can result from untreated STIs (sexually trans-
mitted diseases). The ensuing infection and inflammation may cause your men-
strual cycle to become irregular.

e Asherman syndrome: Your natural menstrual flow is interrupted if you have scar
tissue on your uterus or cervix, which most often results after gynecological sur-
gery like dilatation and curettage.

e Uncontrolled diabetes mellitus: Diabetes types 1 and 2 have been connected to
oligomenorrhea. Underweight (frequent in Type 1 diabetes) and overweight in-
dividuals are more likely to experience it (common in Type 2 diabetes).

e A side effect of oral contraceptive pills [19,20].
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Oligomenorrhea often happens alongside polycystic ovary syndrome (PCOS). Of
those with PCOS, 75% to 85% experience infrequent periods. PCOS and infrequent pe-
riods often happens together [20].

4. Polycystic Ovarian Syndrome

Hormonal levels in women are impacted by polycystic ovary syndrome (PCOS). The
reproductive organs that produce progesterone and oestrogen, which control the men-
strual cycle, are affected by PCOS in women. Additionally, the ovaries secrete a limited
quantity of androgens, which are masculine hormones. A persistent, an ovulatory condi-
tion is polycystic ovarian syndrome (PCOS). The majority of women with PCOS have
elevated levels of luteinizing hormone and reduced levels of follicle-stimulating hormone
(FSH), along with elevated levels of androgens and insulin. In-dependent ultrasound and
endocrine studies have suggested that PCOS is the cause in one-third of women with
amenorrhea and in 90% of women with oligomenorrhea [21].These imbalances can man-
ifest as oligomenorrhea or amenorrhea (infrequent or lack of menstruation). Underpro-
duction of estrogen and overproduction of androgens (testosterone, dehydroepiandros-
terone, and androstenedione) by the ovaries can result in a number of additional clinical
features, including tiny cysts on the surface of the ovaries (polycysts) and hair and skin
symptoms [22].

5. Effect of Foeniculum vulgare on PCOS

To manage PCOS, Foeniculum vulgare seeds are useful complement. Those are source
of abundant phytoestrogens. The anti-fertility impact of the seed extract of Foeniculum
vulgare was studied. Due to its structural similarity to the synthetic oestrogen diethyl-
stilbesterol, the molecule anole, also known as anethole, which constitutes the majority of
fennel oil’s active ingredient, is thought to be an active estrogenic Agent. It was discov-
ered that the extract increased nucleic acids and both tissues” organ weights and protein
concentrations were measured. Fennel’s phytoestrogen concentration aids in lowering
inflammation in PCOS and improving insulin resistance. It is also thought to aid in re-
ducing the cellular imbalance that causes PCOS’s metabolic abnormalities. The estrogenic
effects of oral fennel extract for 10 days on the weight of female genital organs (the
mammary glands, oviduct, endometrium, myometrium, cervix, and Vagina) have been
shown [23]. Fennel has the ability to manage polycystic ovary (PCO) treatment due to its
phytoestrogen components and traditional beliefs. In PCOS, fennel extract enhanced se-
rum progesterone levels and endometrial thickness while decreasing serum oestrogen
levels and uterine epithelial cell Thickness [24].

6. Conclusion

Women of reproductive age who experience menstrual cycle problems may expe-
rience difficulties getting pregnant. One of the most typical menstrual bleeding disorders
is oligomenorrhea (irregular periods). Treatment of oligomenorrhea depends on the
causes; the main cause of oligomenorrhea is polycystic ovarian syndrome (PCOS) present
with 75%-85% experiencing infrequent periods. The mini-review focuses on F. vulgare
seeds as an advantageous addition to treat PCOS. Oligomenorrhea and polycystic ovary
syndrome (PCOS) happen together. PCOS and infrequent periods often happen together.
Foeniculum vulgare seed helpful supplement for managing PCOS, Their phytoestrogen
content is abundant. The main active ingredient in fennel oil, anole or anethole, is re-
garded as an active estrogenic agent. Fennel’s phytoestrogen concentration aids in low-
ering inflammation in PCOS and improving insulin resistance. It also believed that helps
in reduce the cellular imbalance which leads to metabolic disturbances in PCOS.
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