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Introduction
The use of herbs to treat diseases has been common since 
ancient times. Also the use of plants different parts is 
common in public health. Using natural remedies and 
herbal medicines is beneficial cost-effective method for 
treating diseases (1,2).
Nowadays medicinal herbs are good alternative to 
chemical drugs, one of the major reason for this is low 
side effect compared to chemical drugs (3,4). Plants 
have always played an important role in the health and 
treatment of human society (5). Medicinal herbs have 
fewer side effects than synthetic drugs and due to their 

antioxidant properties they reduce drugs toxicity (6,7). 
Also, the natural effective ingredients cause biological 
balance and prevent drug accumulation in body (8). So 
medicinal plants can be used in the treatment of various 
diseases (9)
From 422 000 flowering plants around the world, more 
than 5000 ones are used for medicinal purposes. Among 
these herbs can point to fennel (Foeniculum vulgare 
Mill) which is of great importance and is used in the 
pharmaceutical, food, cosmetic and healthcare industries 
(10). Fennel is one of the oldest spice plants which widely 
grows in arid and semi-arid and due to its economic 
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Introduction: Fennel (Foeniculum vulgare Mill) is one of the oldest spice plants which, due to its 
economic importance and significant pharmaceutical industry applications, is considered as one 
of the world’s most important medicinal plants. The purpose of this study is to investigate and 
collect scientific reports such as morphological characteristics, phytochemical compounds and 
evaluation of the therapeutic properties of this valuable medicinal plant that have been published. 
Methods: In order to gather the information the keywords Fennel and Foeniculum vulgare 
mill, therapeutic, and pharmacology have been searched until January 1, 2015 from journals 
accessible in databases such as ScienceDirect, Scopus, EBSCO, Medline, PubMed, Embase, SID 
and Iran Medex. 
Results: The results showed that this plant has various pharmacological properties including 
antioxidant, anti-cancer activity, anti-inflammatory, antifungal, anti-bacterial and estrogenic 
effects which are probably due to the presence of aromatic compounds such as anethole, estragole 
and fenshon.
Conclusion: Fennel possesses various pharmacological properties and the fennel bioactive 
molecules play an important role in human health, hence, it might be used for different drug 
productions.
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importance and pharmaceutical industry usage, it is one 
of the world’s most dimension medicinal herb (11). This 
plant has anti-inflammatory, antispasmodic, antiseptic, 
carminative, diuretic and analgesic effect and is effective 
in gastrointestinal disorder treatment. Also with its 
anti-ulcer and anti-oxidant properties it is used to treat 
neurological disorders (12,13). According to importance 
of fennel as a medicinal herb, the aim of the present study 
was to evaluate the phytochemical characteristics, and 
therapeutic properties of this medicinal plant.

Methods
In order to gather the information the keywords 
Fennel and Foeniculum vulgare mill, therapeutic, and 
pharmacology have been searched until January 1, 2015 
from journals accessible in databases such as ScienceDirect, 
Scopus, EBSCO, Medline, PubMed, Embase, SID and 
Iran Medex. 

Results
Phytology
Foeniculum vulgare Mill with English name of Fennel, 
Fenouil in French, Shmr (Razianaj) in Arabic and 
Razianeh in Persian belongs to Apiaceae family. It is an 
herbaceous and aromatic plant, with a height of 1 to 2 
meters, grows in many parts of Europe, the Mediterranean, 
and Asia. Fennel is a perennial herb with stems grooved, 
intermittent leaves, often combined with dark green, 
fluffy with a blade divided into thin pieces, petiole with 
sheath, flowers are usually bisexual, regular or irregular, 
with yellow umbrella in the form of oval beads (14,15). On 
radiating branches linear lines can be diagnosed. Fennel 
has small seed with a length of about 8 mm and a width of 
3 mm with an aromatic odor and sweet taste. Fennel seeds 
are narrow, long, cylindrical appearance and dimensions 
vary depending on plant growth. The crack groove light 
green surface (16).

Phytochemical composition of fennel
All parts of fennel such as roots, leaves, fruit and especially 
the seeds are used (17). Fennel seed contains 6.3% water, 
9.5% protein, 10% fat, 13.4% minerals, 18.5% fibers and 
42.3% carbohydrates (18). Its leaves contain vitamins 
and minerals such as calcium, potassium, sodium, iron, 
phosphorus, thiamine, riboflavin, niacin and vitamin C 
(19). Fruits consist 10 to 12 % of oil that is stored in the 
cotyledons of seeds. Oil obtained from the fennel fruit has 
4% palmitic acid, 22% oleic acid, 14% linoleic acid and 
6% petrocylic acid. The fruit has value of 4 to 6% essence 
which its essence and combine ingredients vary according 
to the location of plant growth (16). The aromatic property 
of fennel is because of the essence. There are more than 
30 types of terpene compounds in the essential oil of 
fennel, the most important of them are 50 to 80% trans-
anethole, 8% fenshon and limonene 5% (20). This herb 
also contains phenolic compounds such as flavonoids, 
phenolic acids, hydroxycinnamic acids, coumarin and 
tannin (21). Phenolic acids include 3-O-Caffeoylquinic 

acid, 4-O-caffeoylquinic acid, 5-O-caffeoylquinic acid, 1, 
3-O-di-caffeoylquinic acid, 1, 4-O-di-caffeoylquinic acid 
and 1, 5-O-di-caffeoylquinicacid. Its flavonoid contains 
eriodictyol-7-rutinoside, quercetin-3-rutinoside and 
rosmarinic acid (22). Also aqueous extract of fennel fruit 
include quercetin-3-O-galactoside, kaempferol-3-O-
rutinoside, kaempferol-3-O-glucoside, quercetin-3-O-
glucuronide, kampferol-3-O-glucuronide, isoquercetin, 
and isorhamnetin-3-O-glucoside (23).

Use of fennel in traditional medicine 
Fennel has been used in traditional medicine to treat 
various diseases for thousands of years in the East Asian 
countries, India and China (16). People have long been 
familiar with fennel plant. In the middle ages people 
believed that chewing the seeds is important to eliminate 
abdomen noise (24). In the fifth century it was believed 
that fennel had sedative effect and in 9th to 14th centuries 
numerous therapeutic properties were attributed to it 
(25). The Romans believed that fennel seed could help 
supercharge the vision. The English believed that the plant 
could offer relief from bloating stomach and facilitate 
digestion. The fennel therapeutic use has been serious 
since the 18th century, and many studies have been taken 
(26). Nowadays, the different parts of the plant are used 
in treatment of many diseases, particularly pain in the 
digestive system. Also it is very useful in the treatment of 
diabetes, bronchitis, chronic cough and kidney stones (27).
Fennel seeds are used as a flavoring in cooking meat and 
fish, prepare ice cream and cream. Due to its diuretic effect 
the plant is used to treat kidney and bladder diseases. 
It is also used to relieve nausea and remove vomiting. 
The herbs is helpful for chronic fever and removing the 
obstruction in the internal organs, especially the liver, 
gut, respiratory and urinary tract and also it is used to 
improve eye diseases such as cataract as well as diseases 
of the stomach, chronic diarrhea and relieve children 
colic (28,29).
 
Pharmacological effects
The pharmacological activities of fennel include following 
items (30).

Anti-bacterial activity
Fennel is used to treat many bacterial, fungal, viral, 
and mycobacterial infectious diseases (31). Fennel 
has antibacterial activity due to compounds such as, 
linoleic acid, undecanal, 1, 3-benzenediol, oleic acid and 
2,4-undecadienal. Fennel has 5-hydroxy-furanocoumarin 
which has important role antibacterial activity of this plant 
(32). Aqueous extract of fennel shows bactericidal activity 
against Enterococcus faecalis, Staphylococcus aureus, 
Escherichia coli, Pseudomonas aeruginosa, Salmonella 
typhi, Salmonella typhimurium, and Shigella flexneri (33).
During a study it was found that this plant extract has a 
significant antibacterial effect against a lot of bacteria except 
Klebsiella pneumoniae and one strain of Pseudomonas 
aeruginosa. Also this report determined MIC for aqueous 
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and alcoholic extracts of fennel seed which was in the 
range of 20-80 mg/ml and 5-15 mg/ml and statistical 
analysis showed better effect of the plant extract compared 
to standard antibiotics (34). The essence of plant showed 
very strong antibacterial activity against pathogens in 
food such as Escherichia coli, Listeria, monocytogenes, 
Salmonella typhimurium, Staphylococcus aureus, as well 
as having enormous activity against Helicobacter pylori 
and Campylobacter jejuni (35,36).
Jazani et al. studied the antibacterial activity of fennel 
extract on Acinetobacter baumannii strains which cause 
nosocomial infection. The results showed that fennel 
extract has antibacterial effect on all bacteria strains so its’ 
extract can be used to control multiple-antibiotic resistant 
bacteria (37).

Anti-fungal activity
 Fennel extract has antifungal activity against various 
fungal species such as Candida albicans, species of 
Aspergillus, and dermatophytes (21). Also a study on 
the herb antifungal effect showed significant antifungal 
activity against fungi in food waste such as Aspergillus 
niger and Fusarium oxysporum. The MIC of fennel extract 
for these molds respectively was 750 and 250 micrograms 
per ml (27). 
Another study showed that dillapional the derivative 
of fennel stalk phenyl propanoid has antimicrobial 
properties against Aspergillus niger, Bacillus subtilis 
and Cladosporium cladosporioides. Also derivates of 
coumarin named scopoletin had antimicrobial properties 
against above micro-organisms but was less important 
than dillapional (38).
Antifungal activity of fennel essence on Sclerotinia 
sclerotiorum was investigated. The antifungal effect of 
this plant against Sclerotinia sclerotiorum observed based 
on survival of the microorganisms (39).
A study demonstrated that nitric oxide production in 
peritoneal macrophages which were treated with fennel 
extract at a concentration of 10 mg/ml significantly 
increased. Also the production of reactive oxygen species 
compared to the control group increased. Lethality study 
also showed that treated macrophages with concentrations 
of 10 and 20 mg ml had anti-candidate effects more than 
control group. Among chemical compositions of the plant 
extract anethole had the strongest antifungal activity (40).
 
Antioxidant activity
Fennel is known as an excellent source of natural 
antioxidants. This plant can inhibit free radicals due to 
the high content of polyphenols and flavonoids. Phenolic 
compounds in this herb such as caffeoylquinic acid, 
rosmarinic acid, eriodictyol-7-orutinoside, quercetin-
3-O-galactoside, kaempferol-3-O-glucoside showed 
antioxidant activity. Fennel volatile oil has strong 
antioxidant activity, too. Plant ethanolic and aqueous 
extracts in comparison to its essence has less antioxidant 
activity (33,41-43).
In a research aqueous and methanolic extracts of 

fennel seed for Total Antioxidant Capacity (TAC) and 
determination of total phenolic compounds were studied. 
TAC was measured using the DPPH, H2O2, and FRAP 
and phenolic compounds using the Folin-ciocalteu 
reagent. This study showed that fennel extracts could 
inhibit free radicals and act as primary antioxidant (41).
In another study, the antioxidant activity of aqueous 
and ethanol extracts of fennel seeds was evaluated by 
using a variety of antioxidant methods such as total 
antioxidant, free radical scavenging, superoxide anion 
radical scavenging, hydrogen peroxide scavenging, 
metal chelating activity. These antioxidant activities 
were compared to standard antioxidant such as butylated 
hydroxyanisole (BHA), and butylated hydroxytoluene 
(BHT), and a-tocopherol. The results obtained in this 
study showed that fennel seed was a potential source of 
natural antioxidants (44). Also antioxidant activity of the 
ethanol and aqueous extracts of fennel showed that 100 
mg of ethanol and watery extracts respectively had the 
99.1% and 77.5% of antioxidant activity which was greater 
than the alpha-tocopherol (36.1%) antioxidant properties 
with the same dose (45).

Anti-inflammatory activity
Of the pharmacological effects of fennel plant, anti-
inflammatory activity can be noted. Research has 
shown that the methanol extract of fennel has anti-
inflammatory effects. Oral administration of 200 mg per 
kg of methanol extract of fennel fruit shows inhibitory 
effects on acute and subacute inflammatory diseases and 
type 4 allergic reactions. In addition, it decreased the 
activities of superoxide dismutase (SOD) and catalase 
(CAT). It also significantly increased plasma levels of 
HDL cholesterol. In contrast, it significantly reduced the 
level of malondialdehyde (MDA) as a measure of lipid 
peroxidation. These results indicate that the methanol 
extract of fennel fruit is effective in reducing inflammation 
(46). Kataoka et al. studied anti-inflammatory effects 
of fennel. The results showed that the methanol 
extract of fennel seeds inhibits inflammation through 
cyclooxygenase and through lipoxygenase pathways 
(47,48). Also Choi et al. evaluated fennel methanol extract 
anti-inflammatory effects. The results showed that the 
fennel methanol extract had anti-inflammatory activity 
dependent on the central and peripheral mechanisms (46).

Anti-anxiety activity
Anxiolytic activity of the crude extract of fennel has been 
reported. Fennel due to phytoestrogens extensively has 
therapeutic use in the treatment of estrogen deficiency 
abnormalities. Estrogens are hormones that are involved 
in the phenomenon of anxiety which appear to act via 
the GABA A receptors. The results of a study showed 
that the plant with increase in time spent in the open arm 
established significant anxiolytic effect. Picrotoxin (GABA 
receptor antagonist) and Tamoxifen prevented anxiolytic 
effect. Therefore, fennel probably is an herbal remedy that 
has anxiolytic effects mediated by GABA-ergic system and 
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estrogen receptors (14).
Mesfin et al. studied the anxiolytic activity of fennel on 
adult mice. It was demonstrated that stress levels in 
treated group with fennel essence compared to control 
group significantly decreased. Thus, it can be concluded 
that this plant can hold promising effects in the treatment 
of anxiety and stress (49).
Koppula et al. investigated the properties of fennel extract 
in stress reduction and memory enhancement in rats. 
This study showed that this herb with several functions 
such as anti-stress proceeding, increase in memory and 
antioxidant effects may reduce stress and stress-related 
disorders (50).
 
Gastro-protective activity
It has been shown that fennel plant has significant 
protective effect on gastrointestinal disorders. It was 
shown that the use of fennel oil emulsions eliminated colic 
in 65% of treated infants which was considerably better 
than the control group (51,52). In a study Al-Mofleh et 
al. investigated the effect of fennel plant on gastric ulcer. 
The findings showed that the plant had a protective effect 
on gastric ulcer. In addition, the herb reduced mucosal 
lining of the stomach. These functions were attributed to 
its antioxidant capacity (53).
 
Estrogenic activity
Fennel has been used for thousands of years as an 
estrogenic agent. Due to this property, fennel increases 
milk secretion, reduces menstrual pain, facilitates birth and 
increases sexual desire. Anatole is the main part of fennel 
plant that operates estrogenic properties. Researches have 
shown that active pharmaceutical agents such as dianthole 
and photoanatole are polymers of anthole (48).
The fennel essence showed fewer side effects in the 
treatment of primary dysmenorrhea. Administration of 
different doses of fennel extract significantly decreased 
contractions intensity induced by oxytocin and 
prostaglandins (54). Moderate doses increased mammary 
gland weight and higher doses increased the weight of 
oviduct, endometrium, myometrium and cervix (55).
Myrseyed et al. investigated the effect of fennel seed 
ethanol extract on gonadotropin changes in adult male 
rats. Testosterone, FSH, LH levels in treatment groups 
were significantly reduced in comparison to the control 
group. Significant reduction in the amount of sperm 
resulting in epididymis weight loss and hormone levels 
indicates the fennel seed decreases in male reproductive 
activity (56).
Fennel herb has estrogenic effects and has been 
traditionally used to treat infertile women. It was shown 
that the extract of fennel increased serum concentrations 
of follicle-stimulating hormone and decreased the yolk 
hormones and testosterone in treatment groups (57). In 
another study Devi et al. investigated fennel fruit acetone 
extract effect on mammary gland and oviduct. The results 
of this study confirmed the effects of natural estrogen for 
this plant seed extract (58).

Cardiovascular and lipid activity
The study of the anti- cholesterol and anti-atherogenic 
effect of fennel methanol extract showed that treatment 
with the extract significantly reduced plasma lipid levels. 
Also the plant had important anti-atherogenic effects. It 
reduced triglycerides in fatty liver and facilitated blood 
flow in the coronary arteries by preventing the buildup 
of fatty deposit in arteries through reduction of plasma 
and liver fats. As a result because of hypolipidemic and 
anti-atherogenic activities, this herb could be used 
for controlling cardiovascular disorders (59,60). Also 
intravenous injection of the extract significantly reduced 
blood pressure, without affecting the heart rate and 
respiration. It seems that fennel extract effect on blood 
pressure was not mediated by adrenergic, muscarinic, 
ganglion, serotonergic receptors (61). In other study, 
oral administration of the extract reduced systolic 
blood pressure. The fennel extract acts as a diuretic and 
natriuretic, too (62).

Anti-diabetic activity
 A study investigated the effect of aqueous extract Apiaceae 
family plant such as fennel in lowering blood sugar and 
anti-diabetic activities. The findings exhibited that the 
extract could be useful for the control of blood glucose 
in diabetic patients and in addition, their daily use could 
be effective in reducing chronic complications associated 
with diabetes (63).
 To evaluate the effect of fennel on blood sugar reduction, a 
study was conducted on streptozotocin-diabetic rats. The 
results showed that fennel extract improves hyperglycemia 
in diabetic rats which part of this related to herb effect on 
oxidation/restored system. Therefore, this plant can be 
used in the pharmaceutical industry for the manufacture 
of anti-diabetic drugs (64). Also methanol extract of 
fennel fruit reduced blood glucose and triglycerides and 
led to higher levels of liver and muscle glycogen (65).
 
Anti-cancer activity
It was shown that TNF-α -dependent responses are 
involved in inflammation and cancer. It was found 
that anethole in fennel seed has inhibitory effect on 
activating TNF-α by transcription factor NF-KB. The 
results showed that anethole inhibited cellular responses 
induced by these cytokines which might explain its role 
in suppressing cancer. It also specified that the fennel with 
its antiangiogenic mechanisms inhibits prostate tumor 
xenograft (66).
Bogucka-Kocka et al. evaluated apoptotic activity of 
ethanol extracts of fennel against leukemia. The findings 
showed that the extract had considerable apoptotic effects 
on cancer cells (67). In other study, fennel methanol extract 
effects on antitumor and cytotoxic activities in mice with 
cancer were investigated. Data of this study showed that 
the methanol extract of fennel considerably increased 
MDA levels and significantly reduced CAT activity and 
glutathione content in the liver and tumor tissue of mice 
with cancer. In contrast, the total protein content in the 
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ascites fluid decreased. The results demonstrated that 
the methanol extract of fennel had significant anticancer 
activity against breast cancer cells (MCF-7) and liver 
cancer (Hepg) through modulating lipid peroxidation 
and increasing antioxidant defense system and inhibitory 
effect on free radicals (68).

Hepato-protective activity
The studies demonstrated that the fennel plant has 
protective effect on liver. Qiang et al. studied the effect of 
fennel extract in carbon tetrachloride -induced liver injury 
rats. Data from this study showed that this extract reduced 
the levels of AST (aspartate aminotransferase), ALT 
(alanine amino transferase), ALP (alkaline phosphatase) 
and serum bilirubin (69). Also the effect of fennel on lipid 
peroxidation in rats with hepatic fibrosis was investigated. 
After fennel consumption ALT, AST level and MDA 
content significantly decreased and the TP, ALB and SOD, 
CAT, GSH-PX activities increased. According to results it 
might be concluded that fennel probably through effect 
on regulation of lipid peroxidation might inhibit hepatic 
fibrosis (70).
Wang et al. studied fennel effect on cytokines in rats with 
hepatic fibrosis. The results demonstrated that degradation 
of lipids and inflammation was reduced in the fennel 
treated group. Based on the data obtained from this study 
can be deduced that fennel might reduce inflammation 
in the liver and also considerably protect hepatocytes 
against liver damage (71). In other study, the effect of 
fennel on hepatic fibrosis and the amount of potassium 
supplements examined. Patient group with fibrosis, liver 
tissue inflammation and excessive fat degradation after 
fennel treatment significantly improved. After treatment 
with fennel of ascites level and HAase content decreased 
and potassium levels went up. According to these findings 
it can be derived that fennel might inhibit hepatic fibrosis 

(72). Also, the effect of fennel on TNF-α cytokine in 
liver fibrosis model was examined. In the treated group 
inflammation was reduced and the amount of TNF-α 
secretion was reduced by PBMCS (73). Based on these 
findings, we can conclude that fennel might reduce TNF-α 
secretion by single –core cells, inhibit inflammation and 
improve liver fibrosis.

Memory-protective activity
 It is believed that some plants including fennel herbs are 
used to enhance memory and intelligence. Therefore, 
the effect of fennel extract on memory in amnesiac 
rats was examined. The results showed that this extract 
had memory enhancement property (27). In Joshi et al. 
study the effect of fennel extract as a neurotropic factor 
and anti-acetylcholinesterase in mice were investigated. 
The findings of this study showed that fennel extract 
significantly inhibited acetylcholinesterase. According 
to this study it can be deduced that fennel might be used 
in treatment of cognitive disorders such as dementia and 
Alzheimer (74).

Potential mechanisms
According to the literature, some potential mechanisms of 
the plant’s effects have been shown in Table 1.

Side effects
In general, for preparing herbal products minimal toxicity 
and minimal side effects are very important. Estragole is 
one of the most important fennel extract compounds. It 
is reported that this compound led to the development 
of malignant tumors in rodents, so use of this agent is 
restricted (18). The Estragole causes tumors in rodents 
but carcinogenicity in humans has not been established.
 The total amount of anethole in fennel is 2090 mg/kg. It 
has been reported that repeated administration of 695 mg/

Table 1. The potential mechanisms of efficacy of some pharmacologic properties of Foeniculum vulgare Mill

Pharmacological effects Possible mechanisms of efficacy

Anti-microbial activity Presence of active compounds with anti- microbial activity such as oleic acid and coumarin in aqueous and alcoholic 
extract.

Antioxidant activity Presence of antioxidant compounds such as flavonoid and phenols in aqueous and ethanolic extract.

Anti-inflammatory activity The Preventive effects of methanol extract against acute and subacute illness, type 4 allergic reactions through 
cyclooxygenase and lipoxygenase inhibition.

Anti-anxiety activity Anxiolytic effects mediated by GABAergic and estrogen receptors

Gastro-protective activity Regulation of intestinal muscle movement, treatment of gastrointestinal spasm and chronic colitis, protective effect on 
gastric ulcer, reduce the mucosal lining of the stomach.

Estrogenic activity Presence of compounds such as anatole effect on increasing milk secretion reduce menstrual pain, facilitate birth, 
primary dysmenorrhea, and infertility.

Anti- lipid  activity Hypolipidemic effects by reducing plasma triglyceride, total cholesterol, lowering LDL, decreased apolipoprotein B, 
increased HDL, and increased apolipoprotein A-1.

Cardiovascular activity Systolic blood pressure reduction, decreased excretion of sodium, potassium and water.

Anti-diabetic activity The hypoglycemia effect by lowering blood glucose, increasing glutamine peroxide activity, increased levels of liver and 
muscle glycogen.

Anti-cancer activity Presence of active compounds such as anethole, inhibitory effect on the activation of TNF-α, antiangiogenic effects, and 
apoptotic and antitumor effects.

 Hepato-protective activity                                                                  Decreased levels of AST, ALT, ALP and Bilirubin, reduction of proinflammatory cytokines such as TNF- α and CTGF in 
fibrosis.

Memory-protective activity Inhibitory effect on the acetylcholinesterase enzyme.
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kg caused a mild lesions in the rat liver. Thus, it was found 
that normal therapeutic doses of anatole cause mild liver 
toxicity (75).
It is reported that the use of fennel extract for control 
and treatment of primary dysmenorrhea causes concern 
about the teratogenicity potential of it, due to its estrogen-
like activity. Investigating the herb extract effect showed 
teratogenic property that may have toxic effects on the 
cells of the embryo but no evidence of teratogenicity to 
concentration of 9.3 mg/ml (76).

Conclusion
Available researches have shown that extracts of fennel 
possess different pharmacological properties such as 
anti-allergic, analgesic, anti-inflammatory, antioxidant, 
antibacterial, anti-cancer, anti-stress and cytotoxicity 
activity. Medicinal properties of the plant are due to its 
different chemical compounds. Among the various 
compounds found in fennel plant essence and phenolic 
compounds are considered as the most important and 
most active compounds of it. The fennel bioactive 
molecules can be used for different drug production 
and play an important role in human health. The most 
prominent and best studies have been conducted on the 
antioxidant, antimicrobial and fennel estrogenic effects 
in various experimental models. Few studies have been 
performed on the anticancer effect of this plant, while 
a high percentage of worldwide deaths occur as various 
cancer effects. Therefore, it is recommended that future 
researches be investigate on the effect of this plant on 
cancer cell lines.

Authors’ contributions 
All the authors wrote the manuscript equally.

Conflict of interests 
The authors declared no competing interests. 

Ethical considerations 
Ethical issues (including plagiarism, misconduct, 
data fabrication, falsification, double publication or 
submission, redundancy) have been completely observed 
by the authors.
 
Funding/Support 
None.

Reference
1. Tang SY, Halliwell B. Medicinal plants and 

antioxidants: what do we learn from cell culture and 
Caenorhabditis elegans studies? Biochem Biophys 
Res Commun 2010; 394(1): 1-5.

2. Ghasemi Pirbalouti A. Iranian medicinal and aromatic 
plants. Shahrekord: Islamic Azad University; 2009.

3. Kooti W, Ghasemiboroon M, Asadi-Samani M, 
Ahangarpoor A, Zamani M, Amirzargar A, et al. 
The effect of hydroalcoholic extract of celery leaves 
on the delivery rate (fertilization and stillbirths), the 

number, weight and sex ratio of rat off spring. Adv 
Environ Biol 2014; 8(10): 824-30.

4. Beyrami-Miavagi A, Farokhi F, Asadi-Samani M. A 
study of the effect of prostodin and hydroalcoholic 
extract of Malva neglecta on kidney histopathology 
and renal factors in female rats. Adv Environ Biol 
2014; 8(9): 942-7.

5. Kooti W, Mansouri E, Ghasemiboroon M, Harizi 
M, Ashtary-Larky D, Afrisham R. The Effects of 
hydroalcoholic extract of apium graveolens leaf on the 
number of sexual cells and testicular structure in rat. 
Jundishapur J Nat Pharm Prod 2014; 9(4):  e17532.

6. Asadi-Samani M, Rafieian-Kopaei M, Azimi N. 
Gundelia: a systematic review of medicinal and 
molecular perspective. Pak J Biol Sci 2013; 16: 1238-
47.

7. Kooti W, Ghasemiboroon M, Asadi-Samani M, 
Ahangarpoor A, Abadi A, Noori M, et al. The effects 
of hydro-alcoholic extract of celery on lipid profile of 
rats fed a high fat diet. Adv Environ Biol 2014; 8(9): 
325-30.

8. Asadi-Samani M, Kafash-Farkhad N, Azimi N, Fasihi 
A, Alinia-Ahandani E, Rafieian-Kopaei M. Medicinal 
plants with hepatoprotective activity in Iranian folk 
medicine. Asian Pac J Trop Biomed 2015; 5(2): 146-
57.

9. Kooti W, Mansori E, Ghasemiboroon M, Harizi M, 
Amirzarga A. Protective effects of celery (Apium 
Graveolens) on testis and cauda epididymal 
spermatozoa in rat. Iran J Reprod Med 2014; 12(5): 
365-6.

10. Abe R, Ohtani K. An ethnobotanical study of 
medicinal plants and traditional therapies on Batan 
Island, the Philippines. J Ethnopharmacol 2013; 
145(2): 554-65.

11. Jamshidi E, Ghalavand A, Sefidkon F, Goltaph 
E. Effects of different nutrition systems (organic 
and chemical) on quantitative and qualitative 
characteristics of Fennel (Foeniculum valgare Mill.) 
under water deficit stress. Iran J Med Aromat Plants 
2012; 28(2): 309-23.

12. Birdane FM, Cemek M, Birdane YO, Gulcin I, 
Buyukokuroglu ME. Beneficial effects of Foeniculum 
vulgare on ethanol-induced acute gastric mucosal 
injury in rats. World J Gastroenterol 2007; 13(4): 607.

13. Delaram M, Kheiri S, Hodjati MR. Comparing the 
effects of echinop hora-platyloba, fennel and placebo 
on pre-menstrual syndrome. J Reprod Infertil 2011; 
12(3): 221-6

14. Pourabbas S, Kesmati M, Rasekh A. Study of the the 
anxiolytic effects of fennel and possible roles of both 
gabaergic system and estrogen receptors in these 
effects in adult female rat. Physiol Pharmacol 2011; 
15(1): 134-43.

15. Bernath J, Nemeth E, Kattaa A, Hethelyi E. 
Morphological and chemical evaluation of fennel 
(Foeniculum vulgare Mill.) populations of different 
origin. J Essent Oil Res 1996; 8(3): 247-53.

http://www.herbmedpharmacol.com


Foeniculum vulgare Mill: a review

Journal of HerbMed Pharmacology, Volume 4, Number 1, January 2015http://www.herbmedpharmacol.com    7

16. Ahmadi A, Nasiri Nejad, F, Parivar K. Effect of aqueous 
extract of the aerial part of the Ruta graveolens on the 
spermatogenesis of immature Balb/C mice. Razi J 
Med Sci 2007; 14(56): 13-20 

17. Meireles MA. Supercritical fluid extraction 
from fennel (Foeniculum vulgare): global yield, 
composition and kinetic data. J Supercrit Fluids 2005; 
35(3): 212-9.

18. Rather MA, Dar BA, Sofi SN, Bhat BA, Qurishi MA. 
Foeniculum vulgare: A comprehensive review of 
its traditional use, phytochemistry, pharmacology, 
and safety. Arab J Chem 2012. doi: 10.1016/j.
arabjc.2012.04.011

19. Miguel MG, Cruz C, Faleiro L, Simões M, Figueiredo 
AC, Barroso JG, et al. Foeniculum vulgare essential 
oils: chemical composition, antioxidant and 
antimicrobial activities. Nat Prod Commun 2010; 
5(2): 319-28.

20. Salehi Surmaghi H. Medicinal plants and 
phytotherapy. Donyaee Taghazie, Tehran, Iran. 
2006:59-63.

21. Rahimi R, Ardekani MRS. Medicinal properties 
of Foeniculum vulgare Mill. in traditional Iranian 
medicine and modern phytotherapy. Chin J Integr 
Med 2013; 19(1): 73-9.

22. Faudale M, Viladomat F, Bastida J, Poli F, Codina 
C. Antioxidant activity and phenolic composition 
of wild, edible, and medicinal fennel from different 
Mediterranean countries. J Agric Food Chem 2008; 
56(6): 1912-20.

23. Parejo I, Viladomat F, Bastida J, Schmeda-Hirschmann 
G, Burillo J, Codina C. Bioguided isolation and 
identification of the nonvolatile antioxidant 
compounds from fennel (Foeniculum vulgare Mill.) 
waste. J Agric Food Chem 2004; 52(7): 1890-7.

24. Siyahi M, Shiravi A, Heydari NM. Effect of hydro 
extract of fennel on prolactine and lactation in female 
Rat (wistar). J Anim Sci 2009; 1(3): 55-63.

25. Taherian A, Dehghanina M, Vafaei AA, Sadeghi H, 
Miladi Gorgi H. Effects of aqueous extract of fruit of 
Foeniculum vulgar on neurogenic and inflamatory 
pain in mice. Sci J Kurdistan Univ Med Sci 2007; 
12(2): 29-36.

26. Ranjbarian P, Sadeghian S, Shirazi MH, Saraf Nejad 
AF, Fazeli MR, Amin GR. Survey of anti-bacterial 
effect of plant extracts (Fennel-dill-caraway-
cinnamon) by flowcytometry and disk diffusion . Sci 
J Hamadan Univ Med Sci Health Serv 2004; 11(33): 
42-7.

27. Badgujar SB, Patel VV, Bandivdekar AH. Foeniculum 
vulgare Mill: A Review of its botany, phytochemistry, 
pharmacology, contemporary application, and 
toxicology. BioMed Res Int 2014; 2014.

28. Razi M. Content in medicine. Beirut, Lebanon: Dar 
Al Kotob Al-ilmiyah; 2000.

29. Ibn Sina. Canon in medicine. Translated from Arabic 
to Persian by AR Sharafkandi. Tehran, Iran: Soroush 
Publication; 2005.

30. Tonkaboni MM. Gift of believers. Tehran, Iran: 
Shahid Beheshti University of Medical Sciences 
Publication; 2007.

31. Duško BL, Comiæ L, Sukdolak S. Antibacterial activity 
of some plants from family Apiaceae in relation to 
selected phytopathogenic bacteria. Kragujevac J Sci 
2006; 28: 65-72.

32. Esquivel-Ferriño PC, Favela-Hernández JMJ, Garza-
González E, Waksman N, Ríos MY, Camacho-Corona 
MdR. Antimycobacterial activity of constituents from 
Foeniculum vulgare var. dulce grown in Mexico. 
Molecules 2012; 17(7): 8471-82.

33. Parejo I, Jauregui O, Sánchez-Rabaneda F, Viladomat 
F, Bastida J, Codina C. Separation and characterization 
of phenolic compounds in fennel (Foeniculum 
vulgare) using liquid chromatography-negative 
electrospray ionization tandem mass spectrometry. J 
Agric Food Chem 2004; 52(12): 3679-87.

34. Kaur GJ, Arora DS. Antibacterial and phytochemical 
screening of Anethum graveolens, Foeniculum 
vulgare and Trachyspermum ammi. BMC 
Complement Altern Med 2009; 9(1): 30.

35. Mahady GB, Pendland SL, Stoia A, Hamill FA, 
Fabricant D, Dietz BM, et al. In vitro susceptibility 
of Helicobacter pylori to botanical extracts used 
traditionally for the treatment of gastrointestinal 
disorders. Phytother Res 2005; 19(11): 988-91.

36. Cwikla C, Schmidt K, Matthias A, Bone K, Lehmann 
R, Tiralongo E. Investigations into the antibacterial 
activities of phytotherapeutics against Helicobacter 
pylori and Campylobacter jejuni. Phytother Res 2010; 
24(5): 649-56.

37. Jazani N, Zartoshti M, Babazadeh H, Ali-Daiee N, 
Zarrin S, Hosseini S. Antibacterial effects of Iranian 
fennel essential oil on isolates of Acinetobacter 
baumannii. Pak J Biol Sci 2009; 12(9): 738.

38. Kwon YS, Choi WG, Kim WJ, Kyung cKim W, Kim 
MJ, Kang WH, et al. Antimicrobial constituents of 
Foeniculum vulgare. Arch Pharm Res 2002; 25(2): 
154-7.

39. Soylu S, Yigitbas H, Soylu E, Kurt Ş. Antifungal 
effects of essential oils from oregano and fennel on 
Sclerotinia sclerotiorum. J Appl Microbiol 2007; 
103(4): 1021-30.

40. Naeini A, Naseri M, Kamalinejad M, Khoshzaban 
F, Rajabian T, Nami H, et al. Study on anti-candida 
effects of essential oil and extracts of Iranian 
medicinal plants, in vitro. J Med Plant 2011; 2 (38): 
163-72.

41. Scalbert A, Manach C, Morand C, Rémésy C, Jiménez 
L. Dietary polyphenols and the prevention of diseases. 
Crit Rev Food Sci Nutr 2005; 45(4): 287-306.

42. Chatterjee S, Goswami N, Bhatnagar P. Estimation 
of phenolic components and in vitro antioxidant 
activity of fennel (Foeniculum vulgare) and ajwain 
(Trachyspermum ammi) seeds. Adv Biores 2012; 
3(2): 109-18.

43. Díaz-Maroto MC, Díaz-Maroto Hidalgo IJ, Sánchez-



Kooti W et al.

Journal of HerbMed Pharmacology, Volume 4, Number 1, January 2015 http://www.herbmedpharmacol.com    8

Palomo E, Perez-Coello MS. Volatile components 
and key odorants of fennel (Foeniculum vulgare 
Mill.) and thyme (Thymus vulgaris L.) oil extracts 
obtained by simultaneous distillation-extraction and 
supercritical fluid extraction. J Agric Food Chem 
2005; 53(13): 5385-9.

44. Oktay M, Gülçin İ, Küfrevioğlu Öİ. Determination 
of in vitro antioxidant activity of fennel (Foeniculum 
vulgare) seed extracts. LWT-Food Sci Technol 2003; 
36(2): 263-71.

45. Shahat AA, Ibrahim AY, Hendawy SF, Omer EA, 
Hammouda FM, Abdel-Rahman FH, et al. Chemical 
composition, antimicrobial and antioxidant activities 
of essential oils from organically cultivated fennel 
cultivars. Molecules 2011; 16(2): 1366-77.

46. Choi EM, Hwang JK. Antiinflammatory, analgesic 
and antioxidant activities of the fruit of Foeniculum 
vulgare. Fitoterapia 2004; 75(6): 557-65.

47. Kataoka H, Horiyama S, Yamaki M, Oku H, Ishiguro 
K, Katagi T, et al. Anti-inflammatory and anti-allergic 
activities of hydroxylamine and related compounds. 
Biol Pharm Bull 2002; 25(11): 1436-41.

48. Albert-Puleo M. Fennel and anise as estrogenic 
agents. J Ethnopharmacol 1980; 2(4): 337-44.

49. Mesfin M, Asres K, Shibeshi W. Evaluation of 
anxiolytic activity of the essential oil of the aerial 
part of Foeniculum vulgare Miller in mice. BMC 
Complement Altern Med 2014; 14(1): 310.

50. Koppula S, Kumar H. Foeniculum vulgare Mill 
(Umbelliferae) attenuates stress and improves 
memory in wister rats  . Trop J Pharm Res 2013; 12(4): 
553-8.

51. Chakŭrski I, Matev M, Koĭchev A, Angelova I, 
Stefanov G. Treatment of chronic colitis with an herbal 
combination of Taraxacum officinale, Hipericum 
perforatum, Melissa officinaliss, Calendula officinalis 
and Foeniculum vulgare. Vutr Boles 1980; 20(6): 51-
4.

52. Alexandrovich I, Rakovitskaya O, Kolmo E, Sidorova 
T, Shushunov S. The effect of fennel (Foeniculum 
vulgare) seed oil emulsion in infantile colic: a 
randomized, placebo-controlled study. Altern Ther 
Health Med 2003; 9(4): 58-61.

53. Al-Mofleh I, Al-Sobaihani M, Alqasoumi S, Al-Said M, 
Al-Dosari M, Al-Yahya M, et al. Fennel” Foeniculum 
vulgare” treatment protects the gastric mucosa of rats 
against chemically-induced histological lesions. Int J 
Pharm 2013; 9(3): 182.

54. Ostad S, Soodi M, Shariffzadeh M, Khorshidi N, 
Marzban H. The effect of fennel essential oil on 
uterine contraction as a model for dysmenorrhea, 
pharmacology and toxicology study. J Ethnopharmacol 
2001; 76(3): 299-304.

55. Malini T, Vanithakumari G, Devil Nmsak, Fiango V. 
Effect of Foeniculum vulgare Mill. seed extract on 
the genital organs of male and female rats. Indian J 
Physiol Pharmacol 1985; 29(1): 21-26

56. Myrseyed F, Shiravi A, Nasr-Abadi M. The effect 

of intraperitoneal injection of alcoholic extract 
Foeniculum vulgare seed on gonadotropic and 
testosterone hormones in male wistar rats. J Anim Sci 
2088; 1(1): 49-56.

57. Mirabolghasemi G, Alizadeh F. The Effect of 
hydroalcoholic extract of Fennel (Foeniculum 
vulgare) seed on serum levels of sexual hormones in 
female Wistar rats with Polycystic Ovarian Syndrome 
(PCOS). Arak Med Univ J 2014; 17(5): 70-8.

58. Devi K, Vanithakumari G, Anusya S, Mekala N, 
Malini T, Elango V. Effect of Foeniculum vulgare 
seed extract on mammary glands and oviducts of 
ovariectomised rats. Anc Sci Life 1985; 5(2): 129.

59. Oulmouden F, Ghalim N, El Morhit M, Benomar 
H, Daoudi EM, Amrani S. Hypolipidemic and Anti-
Atherogenic effect of methanol extract of Fennel 
(Foeniculum Vulgare) in hypercholesterolemic mice. 
Int J Sci Knowl 2014; 3(1): 42-52.

60. Oulmouden F, Saïle R, Gnaoui N, Benomar H, 
Lkhider M, Amrani S, et al. Hypolipidemic and 
anti-atherogenic effect of aqueous extract of fennel 
(Foeniculum Vulgare) extract in an experimental 
model of atherosclerosis induced by triton WR-1339. 
Eur J Sci Res 2011; 52(1): 91-9.

61. Abdul-Ghani AS, Amin R. The vascular action of 
aqueous extracts of Foeniculum vulgare leaves. J 
Ethnopharmacol 1988; 24(2): 213-8.

62. Bardai SE, Lyoussi B, Wibo M, Morel N. 
Pharmacological evidence of hypotensive activity 
of Marrubium vulgare and Foeniculum vulgare in 
spontaneously hypertensive rat. Clin Exp Hypertens 
2001; 23(4): 329-43.

63. Sushruta K, Satyanarayana S, Srinivas S, Sekhar JR. 
Evaluation of the blood-glucose reducing effects of 
aqueous extracts of the selected umbelliferous fruits 
used in culinary practices. Trop J Pharm Res 2007; 
5(2): 613-7.

64. El-Soud N, El-Laithy N, El-Saeed G, Wahby M, Khalil 
M, Morsy F, et al. Antidiabetic activities of Foeniculum 
vulgare Mill. essential oil in streptozotocin-induced 
diabetic rats. Maced J Med Sci 2011; 4(2): 139-46.

65. Dongare V, Arvindekar A, Magadum C. 
Hypoglycemic effect of Foeniculum vulgare Mill. 
fruit on dexamethasone induced insulin resistance 
rats. Res J Pharmacogn Phytochem 2010; 2(2): 163-5.

66. Garga C, Khan S, Ansari S, Suman A, Garg M. 
Chemical composition, therapeutic potential and 
perspectives of Foeniculum vulgare. Pharmacogn 
Rev 2009; 3(6): 346-352

67. Bogucka-Kocka A, Smolarz H, Kocki J. Apoptotic 
activities of ethanol extracts from some Apiaceae on 
human leukaemia cell lines. Fitoterapia 2008; 79(7): 
487-97.

68. Mohamad RH, El-Bastawesy AM, Abdel-Monem 
MG, Noor AM, Al-Mehdar HA, Sharawy SM, 
et al. Antioxidant and anticarcinogenic effects 
of methanolic extract and volatile oil of fennel 
seeds (Foeniculum vulgare). J Med Food 2011; 

http://www.herbmedpharmacol.com


Foeniculum vulgare Mill: a review

Journal of HerbMed Pharmacology, Volume 4, Number 1, January 2015http://www.herbmedpharmacol.com    9

14(9):986-1001.
69. Ozbek H, Ugras S, Bayram I, Uygan I, Erdogan E, 

Ozturk A, et al. Hepatoprotective effect of Foeniculum 
vulgare essential oil: A carbon-tetrachloride induced 
liver fibrosis model in rats. Scand J Lab Anim Sci 
2004; 31(1): 9-17.

70. Qiang F, Yiming A, Shui-quan W, Zi-ming G. Effects 
of foeniculum vulgare Mill on lipid peroxidation in 
rats with liver hepatic fibrosis. Prog Mod Biomed 
2011; 21: 13.

71. Liu YP, Xu Y, Gan ZM. The influence of the 
Foeniculum vulgare Mill on cytokine in hepatic 
fibrosis rats. J Xinjiang Med Univ 2009; 6: 8.

72. Wang L, Zhang T, Zhang JL, YU Y, Gan ZM. 
Experimental study of Chinese herb Foeniculum 
vulgare Mill on liver hepatic fibrosis and potassium 

supplement in rats. J Xinjiang Med Univ 2012; 9: 12.
73. Liu YP, Xu Y, Gan ZM. The effect on the TNF-αin 

CCL4-induced liver fibrosis rat by the Foeniculum 
vulgare Mill [J]. J Xinjiang Med Univ 2008; 4: 21.

74. Joshi H, Parle M. Cholinergic basis of memory-
strengthening effect of Foeniculum vulgare Linn. J 
Med Food 2006; 9(3): 413-7.

75. Taylor JM, Jenner PM, Jones WI. A comparison 
of the toxicity of some allyl, propenyl, and propyl 
compounds in the rat. Toxicol Appl Pharmacol 1964; 
6(4): 378-87.

76. Ostad S, Khakinegad B, Sabzevari O. Evaluation of 
the teratogenicity of fennel essential oil (FEO) on the 
rat embryo limb buds culture. Toxicol Iin Vitro 2004; 
18(5): 623-7.


