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Abstract

Ferula asafoetida Linn. is a chief source of Asafoetida, a sturdy, obstinate and sulfurous odor, and oleo-gum-
resin of medicinal and nutritional significance. Asafoetida is used in food as a flavoring agent and also has been
used as traditional medicine for many diseases in the world. Recent studies have shown numerous promising
activities mostly muscle relaxant, memory enhancing, digestive enzyme, antioxidant, antispasmodic, hypotensive,
hepatoprotective, antiviral, antifungal, anticancer, anxiolytics, and anthelmintic activities. It is used in the
prevention and treatment of several problems such as unwanted abortion, unusual pain, sterility, and mainly
ailment for women such as difficult and excessive menstruation and leukorrhea. Moreover, it is used for stomach
pressure, flatulence, low acid levels in the stomach, and loose stools. This review deals with study of various
phytoconstituents, pharmacological, and therapeutic effects of Asafoetida.

Key words: Antidiabetic activity, antifungal activity, Ferula asafoetida Linn, ferulic acid

INTRODUCTION

safoetida (Ferula asafoetida L.) 1is
A the plant utilized for manufacture of

dried latex (gum oleoresin) which is
exuded from the rhizome and stems of this
plant belonging to the family Umbelliferae.
A milky secretion exudes from the cut surface
of rhizome, stems and the dried exudates are
scraped off. The plant grows 1-1.5m tall
and possesses extremely dissected leaves
the inconspicuous yellow flowers have been
kept in compound umbels. The bark is black
and wrinkled which contains great amounts
of gelatinous alliaceous juice.l"? The other
species of Ferula, such as Ferula rigidula,
Ferula rubricaulis, F. asafoetida, Ferula
alliances, and Ferula narthex are other sources
of Asafetida.B" F  asafetida also grows
wildly in the southern and central mountains
of Iran. The oleo-gum-resin Asafoetida is
called “Anguzakoma” “Anghouzeh,” and
“Khorakoma” in Iran. Other names in some
different languages are shown in Table 1.
Asafoetida is an herbaceous perennial plant
with an unpleasant odor that grows to about
2 m in height belonging to family Apiaceae.
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The oleo-gum-resin is generally produced by incisions on
the roots or by removal of the stems from the plant. Dried
exudates (oleo-gum-resin) are collected and packed for
export. Asafoetida occurs in two principal forms, mass and
tears and mass form is the most common in the market.’
Asafoetida consists of mainly three portions including gum
(25%), resin (40-64%), and essential oil (10-17%). The
resin portion contains coumarins, sesquiterpene coumarins,
and ferulic acid; its esters and other terpenoids. The gum
includes rhamnose, glucose, l-arabinose, galactose,
glucuronic acid, polysaccharides, and glycoproteins. The
volatile fraction contains monoterpenes, sulfur-containing
compounds, and other volatile terpenoids. The fractionation
studies of Asafoetida have led to the identification of some
exciting bioactive compounds like antiviral sesquiterpene
coumarins obtained from Asafetida which is more potent
than amantadine against influenza-A."! Asafoetida is a bitter
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Table 1: Name of Asafoetida in various languages of
the world

taste and possess characteristic sulfurous odor. In addition,
people in Nepal eat it, in daily diets and also thought
that Asafoetida has diuretic, sedative, and aphrodisiac
properties.l*? It is also used in the treatment of various
diseases such as intestinal parasites, flatulence, influenza,
epilepsy, stomachache, asthma, and weak digestion.’>”!
The pharmacological studies include antioxidant,!'”! cancino
preventive,[''? antidiabetic,[®! antiviral,l”) hypotensive,'¥
antifungal,l'>'  antispasmodic,!'¥ and molluscicidal'”-'#
from this oleo-gum-resin. It is used to treat worm infections
as well as snake and insect bites.!'*2"

SCIENTIFIC CLASSIFICATION®

Kingdom: Plantae
Division: Magnoliophyta
Class: Magnoliopsida
Family: Umbelliferae
Genus: Ferula

Species: Asafetida.

CHEMICAL CONSTITUENTS PRESENT IN
ASAFOETIDA

In general, Asafoetida consists around 68% of carbohydrates,
16% of moisture, 4% protein, 1% of fat, 7% of minerals,
and 4% of fiber. There are three main portions in
Asafetida which includes gum (25%), resin (40-64%),
and essential oil (10-17%)."! The resin portion contains
coumarins, sesquiterpene coumarins, and ferulic acid and
its esters and other terpenoids. The gum portion includes
l-arabinose, rhamnose, glucose, galactose, glucuronic acid,
polysaccharides, and glycoproteins. The volatile fraction
contains monoterpenes, sulfur-containing compounds,
and other volatile terpenoids.® Sulfur compounds in
F. asafoetida resin show various biological activities and can
be valuable in medicine.*" Three main sulfur constituents
which have been identified include 2-butyl 1-propenyl
disulfide, 1-(methylthio) propyl I-propenyl disulfide, and
2-butyl 3-(methylthio)-2-propenyl disulfide.”’ The main
chemical constituents of F. asafoetida are well characterized
and given in Table 2.

PHARMACOLOGICAL ACTIVITIES OF
ASAFOETIDA

In addition, it has been observed that Asafoetida possess a
wide range of pharmacological activities which are scheduled
in Figure 1.

Antidiabetic Activity

Diabetic is emerging epidemic around the world which
considers as chronic untreatable condition due to insulin

Name Language
Kama, Anguza Afghan
Shajarat-ul-Heltit, Angudan Arabic
A-wei Chinese
Duivelsdrek Dutch
Asafetida, Stinking assa, Devil’s dung English
Pirunpaska Finnish
Ase-fétide French
Stinkender assand, Teufelsdreck German
Hing, Hingu Hindi
Ordoggyoker Hungarian
Asafetida Italian
Hing, Hingu Nepali
Kama, Anguza Pakistan
Zapalniczka Cuchnace, Asafetida Polish
Asafetida Russian
Asa-fétida Spanish
Dyvelstrack Swedish
Seytan tersi, Seytan boku, Seytan otu Turkish

Antidiabetic activity Antioxidant activity

Anticancer activity

Antiulcer activity

Pharmacological
action of
Asafoetida

Hepatoprotective
activity

Antispasmodic &
Huypotensive activity

Anthelmintic activity

Memory enhancing
activity

Antifertility activity

Antiviral &
Antifungal activity

Figure 1: Pharmacological activities of Asafoetida
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deficiency that effect 10% of population.?”! The mechanism of
Asafoetida action involves the regularization of blood glucose.
It has proved that the effect of Asafetida on the secretion
function of the pancreas is a result of their direct correlation
with the cell membrane. Through carrier, Glut-2 the glucose
enters to beta cell of the pancreatic islet Langerhans, where
during metabolism adenosine triphosphate (ATP) created.®
Then, the production of ATP stimulate the insulin secretion
by changing the membrane potential, which finally ensure
the Ca™ ion flow into cytoplasm.?” Asafoetida has a high
concentration of calmodulin which transport calcium in beta
cell. The sensitivity of the beta cell to Ca™ is increased by
the action of other secondary messenger. Calcium stimulates
the tyrosine kinase leading to activation of insulin and its




Table 2: List of main chemical constituents present in Asafetida
Main chemical constituents

Main chemical constituents

Main chemical constituents

Umbelliprenin
5-Hydroxyumbelliprenin
8-Hydroxyumbelliprenin
Tadshiferin

Galbanic acid
8-Acetoxy-5-S-hydroxyumbelliprenin
Conferol

Gummosin
Episamarcandin
Episamarcandin acetate
Franesiferol A

Franesiferol B
Franesiferol C
Asacoumarin A
Assafoetidin
Ferocaulicin
Assafoetidinol A
Assafoetidinol B
Polyanthinin

Kamolonol
Foetidine
Saradaferin

10-R-Acetoxy-11-
hydroxyumbelliprenin

10-R-Karatavicinol

Methyl galbanate

Lehmferin

Feselol

Ligupersin A

Epi-conferdione

Microlobin

Umbelliferone (7-hydroxycoumarin)
Sulfur-containing compounds
2-Butyl 1-propenyl disulfide
1-(Methylthio) propenyl disulfide

2-Butyl 3-(methylthio)-2-propenyl
disulfide

2-Methyl-2-propanethiol
2,3-Dimethylthiirane
1-Methylthio-(Z)-1-propene
1-Methylthio-(E)-1-propene
Dimethyl disulfide
S-Methylpropanethioate
2-(Methylthio) butane
3,4-Dimethylthiophene

Methyl (Z)-1-propenyl disulfide
Methyl (E) 1-propenyl disulfide
Dimethyl trisulfide
2,3,4-Trimethylthiophene

2-Butyl vinyl disulfide

2-Butyl 1-propenyl disulfide

Methyl 1-(methylthio) propyl disulfide
Di-2-butyl disulfide

Methyl 1-(methylthio) ethyl disulfide
1-(Methylthio) propyl propyl disulfide
1-(Methylthio) propyl 1-propenyl disulfide
Asadisulfide

2-Butyl methyl trisulfide

Di-2-butyl trisulfide

Di-2-butyl tetrasulfide

Foetisulfide A

Foetisulfide C

Diterpenes

7-Oxocallitristic acid

Picealactone C
15-Hydroxy-6-en-dehydroabietic acid
Phenolics

Vanillin

3,4-Dimethoxycinnamyl-3-(3,4-diacetoxyphenyl)
acrylate

Sesquiterpenes
Taraxacin
Fetidone A
Fetidone B

Ferulic acid

secretion from the cell. This activity was observed by the
boiling water extract of oleo-gum-resin (IP) dosage 0.2 g/kg
for 14 days using Alloxan-induced diabetic rats.!"]

Antioxidant Activity

The free radicals play a key role in various disease
conditions. The biochemical reactions generate reactive
oxygen species in our body which are capable of damaging
essential bio-molecules. If, reactive oxygen species are not
effectively scavenged by cellular constituents, they cause
disease conditions.?! Such actions of free radicals can be
blocked by antioxidant substances by scavenging them
and detoxify the organism. It has been recently published
that the plant has essential oil components.?” In this study,
antioxidant activity of the essential oil components from
the F. asafoetida was examined by in vitro 1,1-Diphenyl-2-
picryl-hydrazyl (DPPH) and nitric oxide radical scavenging
assay, reducing power, linoleic acid and iron ion chelation
power, and establishing usefulness of this plant. The extract
from aerial parts of F. asafoetida showed good but different
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levels of antioxidant activity in all the models studied. These
extracts had good Fe™* chelation ability; DPPH and nitric
oxide radicals scavenging activities. Further investigation of
individual compound, determines various ways of antioxidant
mechanisms involved.”

Anticancer Activity

It has been studied that the aqueous and alcoholic extracts
of Asafoetida, ginger, cinnamon and cardamom on HEP-G2
cancer cell lines and human breast cell line (MCF-7) showed the
chemopreventive activity throughout in vitro growth inhibitory
assay. The aqueous as well as alcoholic extracts of Asafoetida,
ginger, cinnamon, and cardamom was observed as cytotoxic
agents against these tumor cells. A decrease in HEP-G2
and MCF-7 cell population was observed with these crude
extracts. Many studies stated about tumor reducing activity of
Asafoetida using oral administration of the extracts in mice by
intraperitoneal transplantation in Ehrlich ascites tumor.*! The
cytotoxicity may be due to the high contents of essential oils
in F asafoetida which are toxic for biological systems!*323




es of Asafoetida resins

and also due to essential oils of different Ferula species. The
sesquiterpenes, coumarins, phenylpropanoids, and disulfide
compounds are the bioactive secondary metabolites obtained
from F. asafoetida. The cytotoxic properties of stylosin
(a monoterpene extracted from Festuca ovina) and mogoltacin
(a sesquiterpene coumarin from Ferula badrakema) against
tumor cell line have shown by inducing DNA lesions and
increasing apoptosis of cells.?* The sesquiterpene prenylated
coumarin derivative ferulenol of Asafoetida, which cause
toxicity to the plant and responsible for antibacterial properties
as well as cytotoxicity toward human tumor cell lines. The
most of the sesquiterpene coumarins were stored in the root
part® which may be deliberated as potential biological
compounds for the treatment of malignancies.P® F. asafoetida
has been reported to possess ferulic acid and farnesiferols
which can prevent angiogenesis, vascular endothelial growth
factor accelerated processes and the development of mouse
Lewis lung cancer in mice.?” In this study, the methanol
extract is more cytotoxic compared to the ethanol extract.
The yields of an extract of F. asafoetida resin using ethanol
(516.1 g) and methanol (558.6 g) extractions were 0.752% and
2.390% w/w, respectively. These results were in line with a
previous study in which the data exhibited that the absolute
methanol have a greater yield than ethanol.” Some study also
exhibited the aqueous and alcoholic extracts tested for in vitro
cytotoxicity study.*™ The result showed that aqueous extracts
were considered to be less cytotoxic to these cells than their
alcoholic extracts of the species. In addition, the aqueous
extract has less inhibitory action than alcoholic extracts due
to the variable amount of flavonoid and polyphenolic contents
which are known to have antioxidant and chemopreventive
actions.>*4

Antispasmodic and Hypotensive Activity

Fatehi et al. demonstrated that F. asafoetida gum extract
was helpful in reducing blood pressure in anaesthetized
normotensive rats. This effect of gum extract on the
contractile responses of the isolated guinea-pig ileum
stimulated by histamine, acetylcholine, and KCl; therefore
mean arterial blood pressure in the rat was investigated.
There was decrease in average amplitude of contractions of
the isolated guinea-pig ileum was observed when opposed
to control. The exposure of precontracted ileum treated with
acetylcholine to F. asafoetida gum extracts caused relaxation
in a dose-dependent manner. The gum extracts appreciably
reduced the mean arterial blood pressure in anaesthetized
rats. It has also been noted that F. asafoetida gum extract
possess some good relaxant compounds which interfere with
a range of histamine, muscarinic receptor and adrenergic
activities, or the movement of calcium ions across membrane
required for smooth muscle contraction non-specifically.!*!!

Antiviral Activity

Recently, in vitro antiviral activity of Asafoetida was evaluated
against some human rhinovirus (HRV) serotypes.!'" In this
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study, the Asafoetida gum resin inhibited the cytopathic
effects in HeLa cells induced by HRV-2 in a dose-dependent
manner. The mentioned study further streamlined for use of
this gum resin in the upper respiratory diseases in traditional
medicine.!”

Antifungal Activity

Essential oils obtained from 20 different spices were evaluated
for their antifungal activity against Aspergillus niger, Candida
albicans, Candida cylindracea, Candida tropicalis, Candida
blank, Candida krusei, Candida glabrata, and Saccharomyces
cerevisiae by disc diffusion method. The sensitivity of
fungi toward different types of essential oils was compared
with Ketoconazole as standard drug. Among the selected
spices, Asafoetida oil showed inhibitory activity toward
all fungal strains, but strong activity toward C. tropicalis,
C. albicans MTCC-227, S. cerevisiae, and A. niger while
moderate activity toward C. blanki, C. glabrata, C. krusei,
C. cylindracea, C. albicans MTCC-3017, and C. albicans
NCIM-3100 was observed. Sitara et al. evaluated antifungal
activity of the essential oils extracted from the seeds of neem,
mustard, and black cumin and Asafoetida in 0.5, 0.1, and
0.15% against eight seed borne fungi, viz., Aspergillus flavus,
A. niger, Fusarium moniliforme, Fusarium oxysporum,
Fusarium nivale, Fusarium semitectum, Drechslera
hawaiiensis, and Alternaria alternata comparing with
Ridomil Gold (MZ 68% WP). The oils extracted from all
seeds except mustard showed a variation of the degree of
fungicidal activity against experimental species. Asafoetida
oil considerably inhibited the growth of all test fungi
except.l' The antifungal and allelopathic effects of the
various concentrations of methanolic extract of Asafoetida
oleo-gum-resin against Pleurotus spp. and Trichoderma
harzianum and were evaluated in dual culture experiments
on an agar medium. It exhibited fungistatic and fungicidal
properties against 7. harzianum and Pleurotus spp. at the
higher concentrations.*?  The different concentrations
of formulations containing neem oil, nicotinic acid and
F asafoetida with a, and B-unsaturated carbonyl compounds
were evaluated for in vitro screening against Sclerotium rolfsii
ITCC 5226 and Macrophomina phaseolina ITCC 0482. These
formulations with F asafoetida at a dose level of 66 mg/L
as a natural product may be an useful new another approach
to control pathogenic fungi.l'>*] Mostafa et al. noticed the
antifungal effect of essential oil from Asafoetida seed on some
of the plant pathogenic fungi including Bipolaris sorokiniana,
Fusarium graminearum, Verticillium sp., A. niger, and
Fusarium solani based on an entirely randomized design
using in vitro method. The essential oil from Asafoetida seed
compared with controls significantly inhibited the growth
of all tested fungal species. B. sorokiniana growth totally
inhibited by essential oil from Asafoetida seed, but inhibiting
effect of other species was extremely dose dependent. El Deeb
etal., 2012 evaluated the activity of Asafoetida against
the in vitro growth of Blastocystis sp. Both oil and powder
form of Asafoetida extracts were incubated with isolates of




Blastocystis sp. subtype 3 comparing with antiprotozoan
metronidazole as standard drug. Both oil and powder form of
Asafoetida reduced counts and viability of all tested isolates
of Blastocystis sp. subtype 3. The degree of the inhibitory
action was extremely dependent on the concentration, form
and time of incubation with Asafoetida extracts. The lowest
concentration of both powder and oil form of Asafoetida
that caused complete inhibition of Blastocystis growth and
maximum percentage inhibition of development was 16 and
40 mg/mL, respectively. Asafoetida can potentially be used as
a potent natural alternative phytomedicine for the treatment
of Blastocystis sp. infection.*!!

Antifertility Activity

It has been reported that post-coital antifertility activities
were shown by various extracts of F. asafoetida. Keshri et al.
found that the methanolic extract of £ asafoetida resin at a
dose of 400 mg/kg daily prevented post-coitus pregnancy, in
80% of adult Sprague-Dawley rats up to days 1-10 duration.
It has also been observed that the said dose inhibits pregnancy
in 100% of the rats when administered in the mixture with
polyvinylpyrrolidone.[*

Hepatoprotective Activity

Dandagi et al. reported the hepatoprotective activity of
different extracts such as those of F. asafoetida, Momordica
charantia linn, and Nardostachys jatamansi against
experimentally induced hepatotoxicity. The extracts of
benzene, chloroform, petroleum ether (60-80), ethanol, and
aqueous of F. asafoetida, M. charantia Linn, and N. jatamansi
were evaluated against carbon tetrachloride-induced liver
toxicity in Wistar rats for their respective hepatoprotective
activities. Polyhedral suspensions of the above mentioned
extracts were prepared and then respective hepatoprotective
activities were screened by determining the levels of serum
enzymes such as glutamate pyruvate transaminase, glutamate
oxaloacetate transaminase, and alkaline phosphatase. It
was also distinguished that administration of polyhedral
suspension reduced the serum enzyme levels. The
biochemical observations were further supplemented by
the histopathological examinations of liver sections. The
experimental data indicated that polyhedral suspension of
the extracts exhibited promising activity against the carbon
tetrachloride-induced hepatotoxicity.[*!

Antiulcer Activity

The evaluated the antiulcer activity of aqueous suspension
from Asafoetida prepared in 1% carboxymethyl cellulose in
water on various ulcer induced models of Wistar albino rats.
Gastric ulceration was induced by pylorus ligation in rats
comparing with indomethacin used as standard and induction
of gastric lesions by narcotizing agents such as by 80%
ethanol, 0.2 M NaOH and by 25% NaCl. After administration
of suspension, there was a significant protection in all
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models. The aforesaid observations were supported by
a histopathological assessment of gastric tissue and by
determination of gastric wall mucus (GWM) contents of the
stomach as these parameters exhibited enhanced protection
of various indices and by replenishing the depleted GWM
level by suspension treatment.!”4

Memory Enhancing Activity

Manifestations of loss of memory are the primary symptom
in most of the people suffering from Alzheimer’s disease
around the world. Vijayalakshmi et al., 2012 evaluated the
effect of the F. asafoetida extracts on learning and memory
in rats.*”) The memorization and learning were evaluated
using elevated plus maze and passive avoidance paradigm
after administering two oral doses (200 and 400 mg/kg) of
F. asafoetida aqueous extract with rivastigmine as a positive
control. The extract produced a significant improvement
in memory score and a dose-dependent improvement of
transfer latency in elevated plus maze model. The significant
improvement in antioxidant properties and dose-dependent
inhibition of brain cholinesterase was also observed.
Memory enhancing the potential of F asafoetida can be
allocated to acetylcholinesterase inhibiting and antioxidant
properties. F. asafoetida can also be employed as an adjuvant
to existing antidementia therapies. Bagheri et al., 2015
investigated the effect of Asafoetida on preventive treatment
of dementia which may be induced by D-galactose and
NaNO, in mice. Animals were divided into four different
groups such as normal control (NC), dementia control (DC),
dementia prophylactic (DP), and dementia treated (DT). The
groups DP, NC, and DT were appreciably shown superior
memory retention capability than the DC group. 4safoetida
could prevent and treat amnesia which may be explained
by the presence of bioactive compounds containing sulfur
and sesquiterpene coumarins.’” The antiepileptic and
antioxidant properties of the F asafoetida gum extract,
utilizing the pentylenetetrazole (PTZ) kindling method.
The significant reduction of MDA and NO levels and raised
the SOD level after administration of plant extracts treated
groups compared to the PTZ group. F. asafoetida gum extract
probably causes a decrease in oxidative damage and lipid
peroxidation due to its antioxidant properties. The lowering
effects of hydroalcoholic F asafoetida gum extracts on the
PTZ-induced seizures are probably, because of its antioxidant
properties and decrease of oxidative stress.

Digestive Enzyme Activity

In general, the spices have strengthened salivary flow
and gastric juice secretion and support in the digestion
process, due to enzymatic participation in digestion. Some
common spices or active principles were evaluated for their
probable influence on digestive enzymes of the pancreas in
experimental rats. The animal groups were kept for 8 weeks
on the following the spice diets are curcumin (0.5 mg),
capsaicin (15 mg), piperine (20 mg), ginger (50 mg),




of Asafoetida resins

cumin (1.25 mg) fenugreek (2 mg), mustard (250 mg),
and Asafoetida (250 mg). Among these spices, Asafoetida
significantly enhanced pancreatic lipase activity and also
stimulated pancreatic amylase. The positive impact of the
pancreatic digestive enzymes exerted by a good number of
spices consumed in the diet could be a factor contributing to
the well-recognized digestive stimulant action of spices.!'"!
Rao et al. also examined the in vitro influence of 14 spices
along with Asafoetida on the effects of digestive enzymes of
rat pancreas and small intestine including them in the reaction
blend of two dissimilar concentrations. A majority of spices
improved the activity of pancreatic lipase and amylase when
they are directly influencing the enzyme."

Anxiolytic Effect and Anthelmintic Activity

Algasoumi 2012 discussed the analgesic, sedative and
anxiolytic activities of Asafoetida in rodents, using hot plate,
motor activity meter, and elevated plus maze. Diazepam
was used as a standard anxiolytic agent. The results have
shown a dose-dependent anxiolytic and analgesic activity
of Asafoetida with a calm sedative result in high doses. The
Asafoetida seems to be a better option for the cure of anxiety
disorders. Low doses of Asafoetida can be a therapeutic
alternative to the presently used anxiolytic drugs.?>33

Gundamaraju 2013 evaluated the anthelmintic activity
of three different concentrations of aqueous extract of
F. asafetida against Pheretima posthuma that involved the
determination of time of paralysis and death of the worm.
The extract has shown significant anthelmintic activity at
the highest concentration of 100 mg/mL. It has also shown
better expressive activity than the standard drug of piperazine
citrate.’ Kumar and Singh studied the effect of dried 4//ium
sativum clove powder. F. asafoetida dried latex powder and
flower but dried powder of Syzygium aromaticum in the
management of liver fluke Fasciola gigantica. All the three
plants were evaluated for anthelmintic activities at the same
time-concentration and time dependent. Ethanol extract was
more toxic than other organic extracts. Ethanol extract of
F. asafoetida was highly toxic against F. gigantic. The dried
root latex powder of F. asafoetida can be invoked as potent
helminthicide.

BIOLOGICAL ACTIVITIES REPORTED
FROM THE BIOACTIVE COUMARINS OF
ASAFOETIDA

The pharmacological activities of some main chemical

constituents from Asafoetida have been proved by various

studies of researchers and found significant in prevention and

control of various diseases or disease conditions.

a. Umbelliprenin  has  anti-inflammatory, apoptosis
inducer (melanoma cell line), 5-lipoxygenase inhibitor,
antileishmanial action, cancer chemopreventive (in vitro
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and in vivo), and depigmentation of bacteria (Serratia
marcescens).

b. 8-acetoxy-5-hydroxyumbelliprenin has
(influenza HINT1), NF- B inhibitor action.

c. 10-R-acetoxy-11 hydroxyumbelliprenin has antiviral
(influenza HIN1) activity.!”

Epi-conferdione has antiviral (influenza HINT1).[”)

e. Conferol has antiviral (influenza HINI), cytotoxic
(HepG2, Hep3B, and MCF-7), synergistic effect with
anticancer agents (vincristine).!

f.  Farnesiferol A has antiviral (influenza HIN1) action.”?
Farnesiferol B has antiviral (influenza HINI,
HRV-2).17:14

h. Farnesiferol C antiviral (influenza HIN1, HRV-2),
antitumor, and antiangiogenic.

i.  Ferulic acid has anticoagulant, molluscicidal, antioxidant
(as sodium ferulate), anti-atherosclerotic, cancer
chemopreventive, neuroprotective, angiogenesis inducer,
vasodilator, antigenotoxic, and hypoglycemic.56>7]

j- Galbanic acid has antiviral (influenza HIN1, HRV-2),
antileishmanial, and bacterial resistance modulator
(Staphylococcus aureus).>

k. Umbelliferone antioxidant, molluscicidal,
antihyperlipidemic, antihyperglycemic, and
angioedema.*%!

antiviral

ADVERSE EFFECT

A methemoglobinemia has been observed after ingestion of
Asafoetidain a5 week old black male infant. He was found by the
action of intravenous methylene blue from onset of tachypnea,
grunting, and cyanosis.®!! The large dose intake of Asafetida
may lead to bulging in the mouth, a digestive complaints such
as diarrhea and flatulence, nervousness, and headache. Intake of
Asafetida is safe to prescribe during the pregnancy./”

CONCLUSION

On the basis of the literature, Asafetida can be used as
different medicines by its pharmacological activities.
Asafoetida traditionally is greatly employed for the treatment
of a variety of diseases. It is also widely used all over the
world as an odor spice in different foodstuff. It is used as
a management of several problems such as unwanted
abortion, unusual pain, sterility, and particularly ailment
for women such as difficult and excessive menstruation,
and leukorrhea. In recent pharmacological studies have
also shown that Asafoetida acquires numerous activities
such as a relaxant, neuroprotective, memory enhancing,
digestive enzyme, antioxidant, antispasmodic, hypotensive,
hepatoprotective, antimicrobial, anticancer, anthelmintic,
and another therapeutic effect. Even though Asafoetida has
amazing medicinal significance but detailed studies to search
new chemical constituents are also immensely needed.




10.

11.

12.

13.

14.

15.

16.

17.

REFERENCES

BehpourM, Ghoreishi S, Khayatkashani M, Soltani N. The
effect of two oleo-gum resin exudate from Ferula assa-
foetida and Dorema ammoniacum on mild steel corrosion
in acidic media. Corrosion Sci 2011;53:2489-501.
Golmohammadi F. Medical plant of Ferula assa-foetida
and its cultivating, main characteristics and economical
importance in South Khorasan Province-East of Iran.
Tech J Eng Appl Sci 2013;3:2334-46.

Evans WC. Volatile oils and resins. Trease and Evans
Pharmacognosy. Vol. 15. London: W.B. Saunders; 2002.
p. 286.

Rajanikanth B, Ravindranath B, Shankaranarayana ML.
Volatile polysulphides of asafetida. Phytochemistry
1984;23:899-900.

Takeoka G. Volatile Constituents of Asafoetida in
Aroma Active Compounds in Foods. Washington, DC:
American Chemical Society; 2001. p. 33-44.

Tyler VE, Brady LR, Robbers JE. Pharmacognosy.
Vol. 17. Philadelphia, PA: Lea & Febiger; 1976. p. 45-9.
Lee CL, Chiang LC, Cheng LH, Liaw CC, El-Razek MH,
Chang FR, et al. Influenza A (HINI1) antiviral and
cytotoxic agents from Ferula assa-foetida. J Nat Prod
2009;72:1568-72.

Bandyopadhyay D, Basak B, Chatterjee A. Anew
sesquiterpenoid coumarin from Ferula assa-foetida. Nat
Prod Res 2006;20:961-5.

Su BN, Takaishi Y, Honda G, Itoh M, Takeda Y,
Kodzhimatov OK, et al. Sesquiterpene phenylpropanoid
and sesquiterpene chromone derivatives from Ferula
pallida. J Nat Prod 2000;63:520-2.

Dehpour AA, Ebrahimzadeh MA, Fazel NS,
Mohammad NS. Antioxidant activity of the methanol
extract of Ferula assa-foetida and its essential oil
composition. Grasasy Aceites 2009;60:405-12.

Saleem M, Alam A, Sultana S. Asafoetida inhibits early
events of carcinogenesis: A chemopreventive study. Life
Sci 2001;68:1913-21.

Aruna K, Sivaramakrishnan VM. Anticarcinogenic
effects of some Indian plant products. Food Chem
Toxicol 1992;30:953-6.

Abu-Zaiton AS. Anti-diabetic activity of Ferula assa-
foetida extract in normal and alloxan-induced diabetic
rats. Pak J Biol Sci 2010;13:97-100.

Fatehi M, Farifteh F, Fatehi-Hassanabad Z.
Antispasmodic and hypotensive effects of Ferula aasa-
foetida gum extract. ] Ethnopharmacol 2004;91:321-4.
Angelini P, Pagiotti R, Venanzoni R, Granetti B.
Antifungal and allelopathic effects of asafoetida against
Trichoderma harzianum and Pleurotus spp. Allelopathy
J2009;23:357-68.

Sitara U, Niaz I, Naseem J, Sultana N. Antifungal effect
of essential oils on in vitro growth of pathogenic fungi.
Pak J Bot 2008;40:409-14.

Singh R. In vitro evaluation of aqueous and alcoholic
extracts of spices for antifungal properties. Indian J

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

International Journal of Green Pharmacy ¢ Apr-Jun 2017 (Suppl) * 11 (2) | S246

Anim Sci 2007;77:675-7.

Kumar P, Singh DK. Molluscicidal activity of Ferula
assa-foetida, Syzygium aromaticum and Carum carvi
and their active components against the snail Lymnaea
acuminate. Chemosphere 2006;63:1568-74.

Hadidi K, Aburjai T, Battah A. A comparative study of
Ferula hermonis root extracts and sildenafil on copulatory
behavior of male rats. Fitoterapia 2013;74:242-6.
Shweta G, Chetna R, Jinkal S, Nancy S, Hitesh J. Herbal
plants used as contraceptives. Int J Curr Pharm Rev Res
2011;7:45-50.

Kareparamban JA, Nikam PH, Jadhav AP, Kadam VJ.
Ferula foetida “Hing”: Areview. Biol Chem Sci
2012;3:775-86.

Mahendra P, Bisht S. Ferula asaa-foetida: Traditional
uses and pharmacological activity. Pharmacogn Rev
2012;6:141-6.

Iranshahy M, Iranshahi M. Traditional uses,
phytochemistry and pharmacology of asafoetida
(Ferula  asaa-foetida  oleo-gum-resin)-a  review.
J Ethnopharmacol 2011;134:1-10.

Iranshahi M, Amin G, Sourmaghi MS, Shafiee A,
Hadjiakhoondi A. Sulphur-containing compounds in
the essential oil of the root of Ferula persica willd. var.
persica. Flavour Frag J 2006;21:260-1.

Doreen ML. Association of socio-economics status
with diabetes prevalence and utilization of diabetes care
services. BMC Health Serv Res 2006;6:1-124.

Guyton AC, Hall JE. Medical Physiology. Translated
Farsi Version, Niavaram Ahmed (MD). USA: WB
Saunders Company; 2000. p. 1.

Foster DW. Diabetes mellitus. Harrison’s Principles of
Internal Medicines. United State: McGraw-Hill; 1994,
p. 1979-81.

Halliwell B, Gutteridge JM, Cross CE. Free radicals,
antioxidants and human disease: Where are we now.
J Lab Clin Med 1992;119:598-620.

Khajeh M, Yamini Y, Bahramifar N, Sefidkon F,

Pirmoradei MR.  Comparison of essential oils
compositions of Ferula assa-foetida  obtained
by supercritical carbon dioxide extraction and

hydrodistillation methods. Food Chem 2005;91:639-44.
Dehpour AA, Ebrahimzadeh MA. Antioxidant activity of
the methanol extractof Ferula assa-foetida and its essential
oil composition. Grasasy Aceites 2009;60:405-12.
Mishra N, Behal KK. /n vitro cytotoxic activity of
Ferula assa-foetida on osteosarcoma cell line (HOS
CRL). Pharm Sin 2011;2:31-5.

Sahranavard S, Naghibi F, Mosaddegh M, Esmaeili S.
Cytotoxic activities of selected medicinal plants from
Iran and phytochemical evaluation of the most potent
extract. Res Pharm Sci 2009;4:133-7.

Kuete V, Wiench B, Hegazy ME, Mohamed T,
Fankam AG, Shahat A, et al. Antibacterial activity and
cytotoxicity of selected Egyptian medicinal plants. Plant
Med 2012;78:193-9.

Mazzio E, Soliman KF. In vitro screening of tumoricidal




35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

properties of international medicinal herbs: PartII.
Phytother Res 2010;24:1813-24.

Kavoosi G, Purfard AM. Scolicidal effectiveness of
essential oil from Zataria multiflora and Ferula assa-
foetida: Disparity between phenolic monoterpenes
and disulphide compounds. Comp Clin Pathol
2012;22:999-1005.

Iranshahi M, Arfa P, Ramezani M, Reza M. Sesquiterpene
coumarins from Ferula szowitsiana and in vitro
antileishmanial activity of 7-prenyloxycoumarins
against promastigotes. Phytochemistry 2007;68:554-61.
Nazari ZE, Iranshahi M. Biologically active
sesquiterpene coumarins from Ferula species. Phytother
Res 2011;323:315-23.

Sultana B, Anwar F, Ashraf M. Effect of extraction
solvent/technique on the antioxidant activity of selected
medicinal plant extracts. Molecules 2009;14:2167-80.
Affendi M, Athirah F, Zulkarami A. In vitro cytotoxic
activity of Ferula assa-foetida on osteosarcoma cell line
(HOS CRL). J Teknol Sci Eng 2015;77:7-11.

lan F. Basic principles of cell culture. In: Vunjak-
Novokovic G, Freshney I, editor. Culture of Cells for
Tissue Culture Engineering. New Jersey: John Wiley and
Sons; 2006. p. 3-22.

Rollinger JM, Steindl TM, Schuster D, Kirchmair J,
Anrain K, Ellmerer EP, et al. Structure-based virtual
screening for the discovery of natural inhibitors for human
rhinovirus coat protein. ] Med Chem 2008;51:842-51.
Rani A, Jain S, Dureja P. Synergistic fungicidal efficacy
of formulations of neem oil, nicotinic acid and Ferula
aasa-foetida with a, b-unsaturated carbonyl com-pounds
against Sclerotium rolfsii ITCC 5226 & Macrophomina
phaseolina ITCC 0482. J Pestic Sci 2009;34:253-8.
Mostafa Z, Soheil P, Mahdi J, Mahmoodi S. Antifangal
effects of asafoetida seed essential oil on in vitro growth
of five species of plant pathogenic fungi. Int Res J Appl
Basic Sci 2013;4:1159-62.

El Deeb HK, Al Khadrawy FM, El-Hameid AK.
Inhibitory effect of Ferula aasa-foetida (Umbelliferae)
on Blastocystis sp. Subtype 3 growth in vitro. Parasitol
Res 2012;111:1213-21.

Keshri G, Lakshmi V, Singh MM, Kamboj VP. Post-
coital antifertility activity of Ferula assa-foetida extract
in female rats. Pharm Biol 1999;37:273-6.

Dandagi PM, Patil MB, Mastiholimath VS, Gadad AP,
Dhumansure RH. Development and evaluation of
hepatoprotective polyherbal formulation containing
some indigenous medicinal plants. Indian J Pharm Sci
2008;70:265-8.

Algasoumi S, Al-Dosari M, Al-Howiriny T, Al-Yahya M,
Al-Mofleh I, Rafatullah S. Spectrophotometric
estimation of ferulic acid from Ferula aasa-foetida by
Folin-Ciocalteu’s reagent. Farmacia 2011;59:750-9.
Adiga SV, Bhat P, Chaturvedi A, Bairy KL, Kamath S.
Evaluation of the effect of Ferula aasa-foetida Linn.
Gum extract on learning and memory in Wistar rats.
Indian J Pharmacol 2012;44:82-7.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Bagheri SM, Dashti RM. Influence of asafoetida on
prevention and treatment of memory impairment induced
by D-galactose and NaNO, in mice. Am J Alzheimers
Dis Other Demen 2015;30:607-12.

Platel K, Srinivasan K. Influence of dietary spices and
their active principles on pancreatic digestive enzymes
in albino rats. Nahrung 2000;44:42-6.

RaoRR, Platel K, Srinivasan K. /n vitro influence of spices
and spice-active principles on digestive enzymes of rat
pancreas and small intestine. Nahrung 2003;47:408-12.
Azizian H, Rezvani ME, Esmacilidehaj M, Bagheri SM.
Anti-obesity, fat lowering and liver steatosis protective
effects of Ferula aasa-foetida gum in Type 2 diabetic
rats: Possible involvement of leptin. Iran J Diabetes
Obes 2012;4:120-6.

Algasoumi S. Anxiolytic effect of Ferula aasa-foetida L.
In rodents. J Pharmacogn Phytother 2012;4:86-90.
Gundamaraju R. Evaluation of anti-helmintic activity
of Ferula foetida Hing - A natural Indian spice aqueous
extract. Asian Pac J Trop Dis 2013;3:189-91.

Rassouli FB, Matin MM, Iranshahi M, Bahrami AR,
Neshati V, Mollazadeh S, ef al. Mogoltacin enhances
vincristine  cytotoxicity in  human transitional
cell carcinoma (TCC) cell line. Phytomedicine
2009;16:181-7.

Baskaran N, Manoharan S, Balakrishnan S, Pugalendhi P.
Chemopreventive  potential of ferulicacidin7,12-
dimethylbenz [a] anthracene-induced mammary
carcinogenesis in Sprague-Dawleyrats. Eur J Pharmacol
2010;63:22-9.

Pradeep K, Singh VK, Singh DK. Kinetics of enzyme
inhibition by active molluscicidal agents ferulic acid,
umbelliferone, eugenol and limonene in the nervous tissue
of snail Lymnaea acuminate. Phytother Res 2009;23:172-7.
Shahverdi AR, Fakhimi A, Zarrini G, Dehghan G,
Iranshahi M. Galbanic acid from Ferula szowitsiana
enhanced the antibacterial activity of penicillin G and
cephalexin against Staphylococcus aureus. Biol Pharm
Bull 2007;30:1805-7.

Barthomeuf C, Lim S, Iranshahi M, Chollet P.
Umbelliprenin  from Ferula szowitsiana inhibits
the growth of human M4Beu metastatic pigmented
malignant melanoma cells through cell-cycle arrest
in Gl and induction of caspase-dependent apoptosis.
Phytomedicine 2008;15:103-11.

Appendino G, Maxia L, Bascope M, Houghton PJ,
Sanchez-Duffhues G, Munoz E, ef al. A meroterpenoid
NF-B inhibitor and drimane sesquiterpenoids from
asafetida. J Nat Prod 2006;69:1101-4.

Kelly KJ, Nue J, Camitta BM, Honig GR.
Methemoglobinemia in an infant treated with the folk
remedy glycerited asafetida. Pediatrics 1984;73:717-9.
Emami A, Fasihi S, Mehregan 1. Medicinal Plants.
Tehran: Andisheh Avar; 2010.

Source of Support: Nil. Conflict of Interest: None declared.

International Journal of Green Pharmacy ¢ Apr-Jun 2017 (Suppl) * 11 (2) | S247




