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Abstract – Taraxacum officinale or dandelion (Asteraceae or Compositae family), is an edible plant
spread worldwide. It has been believed that dandelion originated in Greece, or perhaps the Northern Himalayas, and spread across temperate areas to Europe and Asia Minor. Dandelion is widely used worldwide
in food products. It is traditionally proposed as a dietary supplement and herbal remedy for the prevention,
management, and treatment of various human diseases. This review intended to investigate the pharmacological and therapeutic features of dandelion in traditional medicine and scientific documents. Results from
several studies indicated that this plant owned numerous biological potencies, including anti-inflammatory,
anti-tumor, immunostimulatory, anti-microbial, anti-viral, anti-oxidant, anti-diabetic, geno-protective, diuretic and kidney-protective, hepato-protective, neuro-protective, anti-depressant, lung-protective, pancreas-protective, and differentiation-inducing actions as well as exerting a positive influence on dyslipidemia,
hematological profile, stomach motility, fatigue, and bifidobacteria. Nevertheless, the exact mechanism of
action for these features is not fully understood. All the studies done on dandelion involved experimental
animal studies as well as some human studies and cell cultures, and no clinical data are available for the
claimed benefits in the prevention and treatment/management of diseases. Available published data about
animal and human studies, both in vitro and in vivo showed great potentials for the use of dandelion as
therapy in most diseases. For such a ubiquitous herb, well-designed human studies are surprisingly rare. Due
to the lack of toxicity and side effects, this plant has been considered as a worthwhile complementary drug.
Further clinical trials are required to validate the reported promising experimental effects in clinical use. Here
we reviewed the studies that validated the efficacy of dandelion claimed by traditional healers.
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INTRODUCTION
The application of herbal medicine for the treatment of various diseases is as old as mankind. According to fossil records, the human use of plants

in the prophylactic or curative scopes may be
traced back at least 60,000 years ago. In ancient
times and Middle Ages, the plants were considered the only medicines for the treatment of illnesses, because at that time they thought that the
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bodies were adapted with those substances which
nature provides for the benefit of living creatures.
Herbs are also used in Iranian traditional medicine1. The historical sources relevant to the medicinal plants’ use were reviewed by Petrovska2.
Today, plants have been utilized worldwide as
a source of medicine by people from all cultures
and traditional medicine is an important part of the
health care system in most nations. The recent increasing concern in herbal remedies has been associated with several factors including better cultural
acceptability, better compatibility with the human
body, their safety, lower economical cost, effective,
easy availability, and fewer side effects as compared
to orthodox drugs3. The World Health Organization
(WHO) supports the use of traditional medicine,
provided they are proven to be efficacious and safe
(WHO 1985). Today, it has been estimated that 25%
of drugs are directly or indirectly from plant origin4.
Plants of the genus Taraxacum belongs to the family Asteraceae or Compositae (also referred to as the
aster, daisy, or sunflower family), subfamily Cichorioideae, tribe Lactuceae, have long been accepted as
medicinal herbs. The first reference to its application
is reflected in its name, which is derived from the
Greek words “taraxis” for inflammation and “akeomai” for curative5. Taraxacum officinale, commonly
named dandelion, is an edible plant spread worldwide6. The common name for dandelion is an alteration of “dent de lion”, a phrase thought to be based
on the Welsh “Dant y Llew” of the thirteenth century,
meaning “tooth of the lion”. This name maybe because of the form of the young seeds, the jagged form
of the leaves, the appearance of the yellow florets of
the inflorescence, or the strong white taproot (pulling
it from a lawn is like trying to extract a lion’s tooth).
Its French name, pissenlit, is attributed to the diuretic
activity of the plant parts7. As discussed later, it was
proposed in traditional medicine for several kinds of
human ailments and disorders. It has a very reach
historical background, exhibited a wide spectrum of
pharmacological potentials.
HISTORY AND DISTRIBUTION
The first scientific classification of dandelion was by
Linnaeus in 1753 as Leontodon taraxacum. Wiggers
(1746–1811) explained the genus Taraxacum, and
Georg Heinrich Weber created the current classification in 1780. Many botanists consider that dandelion
originated in Greece, or perhaps the Northern Himalayas, and spread across temperate areas to Europe
and Asia Minor. Dandelion has a fossil record that
goes back to glacial and interglacial times in Europe
and it is believed to have colonized the Americas
post-Pleistocene via Beringia. Later introductions of
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this plant to North America are obscured in opposing claims. It may arrive on the east coast with the
Vikings about 1000 AD, or it first came on the Mayflower, or the introduction was by later settlers who
brought it as a garden plant or a pot herb for medicinal
purposes. The earliest recorded observation of dandelion in North America was in the New England
area in 1672. The Cree, Digger, Apache, and Mohican Indians soon became aware of its properties and
used it as a medicinal herb. There have likely been
multiple introductions from many sources. The plant
is assumed to have spread to the west coast with loggers and settlers. The first Canadian collection of dandelion was made in Montréal, QC, in 1821, where it
was observed as a common species. Now it is widely
spread through Europe, Asia, and America8.
It blossoms almost the whole year. It starts
growing in the autumn and is seen in parks, pastures, meadows, fields, lawns gardens, wildlands
on disturbed banks, shores of waterways, waste
ground, and by the roadsides, at altitudes ranging
from sea level to two thousand meters with moist
soils. It is so abundant that farmers everywhere
find it a troublesome weed7-9.
HERB MORPHOLOGY
Dandelion is a perennial weed producing a sturdy
taproot, which reaches an average length of 15-30 cm
with 2 to 3 cm wide. Nevertheless, roots 60-100 cm
in length are also found. It is fleshy and brittle and is
dark brown on the outside, white and milky inside.
The roots can produce new plants even when the plant
is cut at or below the soil surface. The large, long, polished, hairless, and light to dark green leaves (5-40 cm
long and 1–10 cm wide) are gathered in a rosette at the
bottom of the plant and are deeply serrated at ground
level. Leaves grow from the highest end of the root at
ground level, and it has a short stem. The leaves are
organized in a rose-like manner. They are of different
kinds: with dental borders, with almost complete borders, some of them have deep dental borders which
end in the central nervation. The flowering stalks are
upstanding, 5-40 cm long, and carrying a solitary,
terminal inflorescence. Leafless hollow stems, which
emerge from the center of the rosette. It has single,
golden yellow flowers on straight. On average, each
plant is developing 5-10 flowers. The fluorescence
ranges from 7 to 15 mm in diameter and is composed
of 140-400 yellow, ligulate florets. Flowers are produced from early spring until late autumn. When
the florets ripen, they create downy seeds, which are
easily scattered by the wind. The fruits are conical
achenes, brown and crowned by a white, hairy pappus, which allows the seeds to be distributed by wind.
The fruit is cotton-like with many seeds10-12 (Figure 1).
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Fig. 1. A, Dandelion herb, B, its flower, and C, ripe fruits.

CHEMICAL COMPOSITION
Considering the great history of the dandelion in
herbal medicine, relatively little is known about the
chemical constituents. Newly cDNA of the synthetic enzyme of triterpenes from this herb was introduced, which are responsible for the annelation reaction of oxido-squarens. So, here could still exist
novel triterpenes in the plants of Taraxacum species13. The harvest time influenced the amounts of
phytocompounds in dandelion. The most suitable
period for plant collection from its natural environments is depended on its targeting medical applications14. The dandelion root is a rich source of inulin:
about 2% in the spring, increasing to about 40% in
fall. As in the roots, the dandelion leaves contain
sesquiterpenes as well as p-hydroxyphenylacetic
acid and b-sitosterol. The most abundant phenolic
compounds in the leaves and flowers are hydroxycinnamic acid derivatives, in particular caffeic acid

esters such as chlorogenic, chicoric and monocaffeoyltartaric acids. Compared to the roots, the
dandelion leaves are characterized by higher polyphenol contents15. It also is a rich source of a variety
of vitamins and minerals, including beta carotene,
nonprovitamin A, carotenoids, xanthophylls, chlorophyll, vitamins C and D, many of the B-complex
vitamins, choline, as well as minerals iron, silicon,
magnesium, sodium, zinc, manganese, copper, and
phosphorous7,16. Sesquiterpene lactones confer a
bitter taste to the plant, which is particularly notable in the Leaves but also in the roots especially
when spring-harvested. Saponins, flavonoids, alkaloids, phenols were very concentrated in the stem,
root, and flower, with a higher concentration of flavonoids in the flower extracts. Phenols and steroids
were also found in the investigated plant parts17.
The phytochemicals presented in dandelion, their
structure and biological significance are listed in
Supplementary Table 1.

TABLE 1. Traditional uses of dandelion in various countries around the world.
NO. Vernacular name
Country
Traditional uses
		
1
Löwenzahn
Germany
To medicate gout, diarrhea, blister, spleen and liver
			 complaints
2
Blowballs
America
To remedy kidney disease, dyspepsia and heartburn
			
To be a “blood purifier” and is employed as a mild laxative,
			  for treating arthritic and rheumatic complaints as well as
			  eczema and other skin conditions
3
Diente de león
Mexico
To control diabetes mellitus and bacterial infection
4
Cırtlık
Turkey
As a laxative, diuretic and potent anti-diabetic medicine
5
蒲公英
China
To upper respiratory tract infections, bronchitis
			  or pneumonia, and as a compress for its anti-mastopathy
			 activity
6
Yanrin
Nigeria
Remedy against several ailments of liver dysfunction,
			  diabetes and anti-inflammatory conditions
7
Dudhal or Kanphul
India
As a hepatic stimulant, diuretic, for liver disorders, and most
			  interestingly, for chronic skin diseases
8
ءابدنهلا
Arabic countries To remedy liver and spleen disorders, whereas European
			  herbalists authorize the use of dandelions for fever, boils,
			  eye problems, diabetes and diarrhea
9
کدصاق
Iran
Liver and kidney diseases

Refs.
5
5

5
5
5
5
5
5
13
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NUTRITIONAL USES
The well-known pharmacological effects, together
with the low toxicity make this herb a good candidate for use as a food source. Apart from being
used as pharmaceutical, dandelion flowers, leaves
and roots are processed into different food products. It is often marketed as a health food due to
its history as a medicinal plant used to alleviate
symptoms having diuretic, choleretic and laxative
properties. Leaves of cultivated or wild species
are consumed fresh as salad. A tea made from the
leaves is laxative. They are often used to add flavor
to salads, sandwiches, and teas. The roots (Taraxaci radix) are roasted and utilized as a coffee substituted. Its roots are processed into pharmaceutical preparations such as teas, tinctures, capsules,
tablets and juices. Additionally, extracts are used
as flavor components in various food products, including alcoholic beverages and soft drinks, frozen
dairy desserts, candy, baked goods, gelatins and
puddings and cheese. In the modern herbal medicine, all aforementioned functions of dandelion
have been upheld, and the dried leaves, flowers and
roots, and extracts are sold today as herbal teas,
syrup and in the capsule form. The flowers are
used to make certain wines. Dandelion salad is often accompanied with hard boiled eggs5, 11, 38-41. As
mentioned before the results of studies indicated a
nutritive potential for dandelion leaves; therefore,
use in fresh salad is encouraged along with the
local promotion and production of underexploited
autochthonous plants, as suggested by the Food
and Agriculture Organization, with the purpose of
improving the nutritional condition of areas of population with poor economic resources9.
DANDELION IN TRADITIONAL
MEDICINE
In the traditional system of medicine, all parts of
dandelion particularly the roots, are slightly aperient, cholagogue, depurative, powerfully diuretic,
hepatic, laxative, stomachic, and tonic. The first
confirmation for the therapeutic use of dandelion
was quoted by Arabian physicians of the 10th and
11th centuries to treat liver and spleen diseases5.
Traditional uses of dandelion in various countries
throughout the world are presented in Table 1.
THERAPEUTICAL POTENTIALS
All the studies performed on dandelion involved
experimental animal studies as well as some human studies and cell cultures, and no clinical data
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are available for the claimed benefits of dandelion in the prevention and treatment/management
of diseases. Available published data about animal and human studies, both in vitro and in vivo
showed great potential for the use of dandelion as
therapy for some diseases. For such a ubiquitous
herb, well-designed human studies are surprisingly
rare. Nevertheless, numerous in vitro and in vivo
assays have confirmed its therapeutic potentials
supporting the long history of dandelion as a folk
medicine42, 6. The dandelion root or the whole plant
gathered while or before flowering, from both wild
and cultivated plants, is utilized in studies17. The
toxicity of dandelion was found to be low, due to
the absence of any significant toxins. In mice, herb
and root extracts administered intraperitoneally showed the median lethal dose (LD50) of 28.8
and 36.6 g/kg body weight, respectively43. Here we
reviewed the studies that validated the efficacy of
dandelion claimed by traditional healers.
ANTI-MICROBIAL ACTIVITY
The increased incidence of bacteria resistance to
many anti-bacterial drugs is of great concern and
medicinal plants have confirmed as an alternative
source of anti-bacterial agents. In the attention of
many researchers is the anti-bacterial potential of
various plants44. Extraction and use of synthetic
as well as inorganic anti-biotics are costly and
pose a serious threat to health and environment;
this has shifted attention to the use of traditional
herbal drugs. Evidence showed that plant extracts
had target sites different from those used by anti-biotics and will be active against drug-resistant
microbial pathogens45. The anti-bacterial activity
of various extracts of different parts of dandelion
was examined (Table 2). It appears that the kind
of solvents affected the anti-bacterial activity of
dandelion because they could extract the different
bio-organics differing in number and anti-microbial potentials. Dandelion also has good anti-microbial activity against dental pathogens and can
be suggested as a useful herb to control dental
caries and endodontic infections. It can be better
drug candidates to combine with regular anti-microbial agents46.
ANTI-VIRAL ACTIVITY
Viruses are responsible for a large number of human disorders. Several hard-to-cure illnesses and
complex syndromes including Alzheimer’s disease, type 1 diabetes, and hepato-cellular carcinoma have been connected with viral infections.

TABLE 2. In vitro anti-microbial activity of dandelion.
No. Active constituents /
Parts
preparations	  of plant

Micro-organisms

Results

1
Ethanol and water extracts Leaves
Escherichia coli, Klebsiella
The anti-bacterial activity of both extracts was concentration dependent
			  pneumoneae, Pseudomonas
Ethanol extract was the most active compared with the water extract
			  auregenosa and Staphylococcus
Of the bacteria tested, Escherichia coli was the most susceptible
			  aureus.	  to the extracts
2
Water-soluble polyShoots
Escherichia coli, Bacillus subtilis
High anti-bacterial activity at a concentration of 100 mg/mL
	  saccharides extracted 		  and Staphylococcus aureus
	  from the dandelion		
3
Ethyl acetate extract
Leaves
Aeromonas hydrophila, Salmonella
Bacillus cereus was the most sensitive and Aeromonas hydrophila was
			  typhi, Staphylococcus aureus, 	  the most resistance to the extract
			  Bacillus cereus, Escherichia coli
4
Hydro-alcoholic extract
Leaves
Staphylococcus aureus, Escherichia
Anti-microbial activity against Escherichia coli and Salmonella abony
			  coli and Salmonella abony entrica
Lack anti-microbial activity against Staphylococcus aureus
5
Methanol, chloroform
Leaves
Micrococcus luteus, Pseudomonas
The methanol and chloroform extracts were effective against all the
	  and distill water extracts		  aeruginosa, Bacillus subtilis, Escherichia 	  tested bacterial pathogens
			  coli, and Staphylococcus aureus
Water extract showed no activity
6
Crude methanol
Roots
Staphylococcus aureus,methicillinThe crude extract demonstrated the strongest inhibition of microbial
	  hydrophobic and dialyzed 		  resistant Staphylococcus aureus, 	  growth against Staphylococcus aureus, methicillin-resistant
	  extracts		  Bacillus cereus, Escherichia coli 	  Staphylococcus aureus and Bacillus cereus strains
			  and Salmonella typhimurium
Normal phase (NP) fractionation of crud extract resulted in two fractions
				  (NPF4 and NPF5) with enhanced anti-microbial activity.
				
NP fractionation of NPF4 resulted in two fractions (NPF403 and NPF406)
				  with increased anti-microbial activity
7
Dichloromethane, ethyl
Stems, roots Streptococcus mutans, Streptococcus
The extracts gave the varying values of inhibition against the microorganisms
	  acetate, methanol and
and flowers	  pyogenes, Streptococcus pneumonia,
The concentration increases of the extracts resulted in the increase
	  water extracts		
Streptococcus aureus and Pseudomonas	  in the anti-microbial activities
			  aeruginosa
The methanol extracts had the highest anti-microbial potential against
				  the all bacterial strains, followed by the ethyl acetate extracts
				
The dichloromethane extracts had the anti-microbial potential
				  in between ethyl acetate extracts and the water extracts
				
The water extracts had little influence upon the growth of micro-organisms
				
Among the plant parts, roots were more effective in inhibiting the
				  growth of micro-organisms followed by flower extracts
				
The stem extracts have a little effect upon the growth of micro-organisms
8
n-hexane soluble
Aerial parts Staphylococcus aureus, Listeria
The unipolar fraction had insignificant anti-microbial activity against
	  compounds	  collected 	  monocytogenes, Enterococcus faecalis,	  Staphylococcus aureus, Listeria monocytogenes, Enterococcus faecalis,
		  during
Escherichia coli, Bacillus subtilis,	  and Escherichia coli
		  different
Proteus vulgaris, Salmonella sp., Candida The test microorganisms Bacillus subtilis, Proteus vulgaris, Salmonella sp.,
		  vegetative	  albicans, Aspergillus niger and Fusarium 	  as well as the yeast Candida albicans were not inhibited in these
		 stages	 moniliforme.	 concentrations.
				
The mycelial growth of the filamentous fungi Aspergillus niger and
				  Fusarium moniliforme also remained unaffected.
9
Hexan extract
Leaves
Escherichia coli, Staphylococcus aureus,
The extract was highly active against Staphylococcus aureus and
			  Klebsiella pneumoniae, and Proteus mirabilis	  moderately active against Escherichia coli and Klebsiella pneumoniae
10 Ethanol extract
Leaves
Different oral pathogenic clinical isolates
Anti-bacterial activity against most of the oral microbes tested especially
				  cariogenic microbes such as Enterococcus faecalis and Streptococcus
				 salivarius

Refs.
45

47
48
44
49
50

51

14

32
46

Moreover, due to increased global travel and rapid urbanization, epidemic outbreaks caused by
emerging and re-emerging viruses represent a
critical threat to public health, particularly when
preventive vaccines and anti-viral therapies are
unavailable. To date, however, many viruses remain without effective immunization and only a
few anti-viral drugs are licensed for clinical use.
The situation is further worsened by the potential
development of drug-resistant mutants. Hence,
there is an urgent requirement to identify novel
anti-virals that are very efficient and cost-effective for the management and control of viral infections when vaccines and standard therapies are
lacking. Herbal medicines and purified natural
products present a rich resource for novel anti-viral drug development52. The anti-viral activity of
different dandelion extracts was tested against
four viruses (Table 3).
ANTI-DEPRESSANT ACTIVITY
Depression is increasingly becoming a global
public health problem and can result in many serious outcomes. Although progress had been made

in the development of anti-depressants during the
past several decades, the therapeutic efficacy is
still unsatisfactory because of the numerous accompanying side effects. Hence, the task of discovering and developing safe and effective drugs
for depression is important and urgent at present.
Growing evidence indicates that natural products
and natural product-derived compounds exhibited a remarkable anti-depressant-like effect. The
anti-depressant-like effects of the water extract
of dandelion leaves and roots were investigated
in mice using forced swimming test (FST), tail
suspension test (TST), and open field test (OFT).
Chronic treatment decreased the immobility time
in both FST and TST. Acute treatment also decreased the immobility time in both FST and TST.
However, all treatments did not affect the locomotor activity in the OFT. Moreover, FST induced
a significant increase in serum corticotropin-releasing hormone, adrenocorticotropic hormone,
and corticosterone levels. Chronic treatment decreased serum corticotrophin releasing factor and
corticosterone levels. These results demonstrated
the anti-depressant effects of herb in animal models of behavioral despair and suggested the mechanism involved in the neuroendocrine system57,58.

TABLE 3. In vitro anti-viral activity of dandelion extracts.
No. Active
Parts
Viruses
Results
Refs.
constituents/	  of plant
preparations				
		
1
Aqueous extract Whole plant Human immunoThe level of replication and reverse transcriptase
53
			  deficiency virus 1	  activity were decreased in a dose-dependent manner
2
Aqueous extract Not
Influenza virus
The extract inhibited infections in Madin-Darby
54
		  mentioned	  type A, human 	  canine kidney (MDCK) cells or Human lung
			  A/PR/8/34 and 	  adenocarcinoma cell line (A549) of PR8
			  WSN (H1N1)	  or WSN viruses
				
It inhibited polymerase activity and reduced virus
				  nucleoprotein (NP) RNA level
				
Mechanisms of reduction of viral growth in MDCK
				  or A549 cells by dandelion involve inhibition
				  on virus replication
3
Methanol extract Leaves
Hepatitis C virus
65% inhibition of NS5B expression was doc
55
			  NS5B polymerase	  umented at nontoxic dose concentration
			  and whole virus
57% inhibition of virus replication was recorded
			  as well in 	  when incubating Huh-7 cells with high titer serum
			  hepatoma cells
of virus infected patients along with leaves extract
				
Phytochemicals for instance D-glucopyranoside,
				  Quercetin, Luteolin and some others displayed
				  least binding energies as compared to standard
				  drug Sofosbuvir
				
The extract potentially blocked the viral replication
				  and NS5B gene expression without posing any
				  toxic effect on normal fibroblast cells
4
Water and
Leaves
Dengue virus
The high inhibitory effects of both extract
56
	  methanol 		  serotype 2 	  on virus replication
	 extracts		 (DENV2)
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Study about the anti-depressant effects of the
methanol extract of dandelion and the underlying
mechanism revealed that the extract at the dosage
of 50 and 100 mg/kg alleviated the TST-induced
immobility, and the effects were comparable to
the anti-depressant drug Bupropion, which was
used as the positive control. Dandelion extract
exerts its effects by decreasing the levels of corticosterone and increasing the concentrations of
dopamine, noradrenaline, and adrenaline. Moreover, the extract also increased the expression
of brain-derived neurotrophic factor, which was
associated with a decrease in the expression of
mitogen-activated protein kinase phosphatase-1,
indicative of the anti-depressant potential of dandelion. Finally, the active constituents of the extract, which include isoetin, hesperidin, naringenin, Kaempferol, sinapinic, and gallic acid, were
also identified, which could potentially be responsible for its anti-depressant effects59.
EFFECT ON FATIGUE
Fatigue is a common sign that may occur in both
sickness and health. It can be divided into physical and mental fatigue. In China, Traditional Chinese Medicine has a long history of use as ‘tonics’
to treat physical fatigue and are now being validated by the scientific approach for their remarkable healing potential. Dandelion possessed an
anti-physical fatigue effect. It enhanced the maximum swimming capacity of mice, dramatically
delayed the lowering of glucose in the blood, and
prevented the increase in lactate and triglyceride
concentrations60. The anti-fatigue effect of dandelion in mice was tested by performing a FST and
in vitro by using peritoneal macrophages. After
daily oral administration of dandelion, blood biochemical parameters related to fatigue were measured after the FST. FST immobility time was decreased in the dandelion-treated group. Dandelion
treatment increased glucose levels, serving as an
energy source. The level of lactic dehydrogenase,
which is an accurate indicator of muscle damage,
tended to decrease after administration. When
dandelion was orally administered to mice, blood
urea nitrogen levels decreased61.
ANTI-OXIDANT ACTIVITY
Aerobic mammals utilize oxygen to maintain normal physiological functions, and up to 2% of oxygen consumption ends in the form of reactive oxygen species (ROS). ROS are oxygen derivatives
with unpaired orbital electrons and unstable and

highly reactive. ROS includes hydroxyl radical,
superoxide radical, peroxyl radical, and singlet
oxygen. In addition to ROS, reactive nitrogen species such as nitric oxide (NO) and peroxynitrite,
also have high reactivity with potentially important biological significance. Natural plant extracts
have been investigated extensively for their anti-oxidant potential. The most common anti-oxidant compounds in fruits are ascorbic acid, carotenoids, and polyphenol substances. The quality
of natural anti-oxidant depends not only on the
nature of the plant source, geographical origin,
weather conditions, time of harvesting and storage, but also on the method of extraction and the
used solvent1. The anti-oxidant potential of different extracts of dandelion in diverse geographical
areas has been listed in Supplementary Table 2.
ANTI-CANCER ACTIVITY
Cancer is the second cause of death worldwide.
Numerous studies have suggested that consumption of a plant-based diet has a beneficial effect
on cancer therapy. Over 60% of licensed and currently used chemotherapy drugs have been isolated from natural products, mostly of plant origin82.
In 1981, for the first time, it was shown that the
hot water extract of dandelion possessed anti-tumor activity83. After that several studies were
conducted to approve the anti-cancer properties
of dandelion and find the mechanism behind its
effect on the adult and pediatric malignant cells
(Supplementary Table 3). Dandelion shows a cancer cell-specific cytotoxicity84. It induces apoptotic cell death by raising the production of tumor
necrosis factor (TNF)-α and interleukin (IL)-1α.
Cytokines and their corresponding receptors are
known to be important regulators of cell death.
The TNF-α and IL-1α are two potent inducers of
cancer cell apoptosis85. Dandelion induces apoptosis through both extrinsic (cell death receptor)
and intrinsic (mitochondrial) pathways84. Besides
its cytotoxic effect, it also reduces the invasion
of cancer cells by lowering the phosphorylation
levels of focal adhesion kinase and src as well as
dampening the activities of matrix metalloproteinases (MMPs) such as MMP-2 and MMP-986.
It was shown that dandelion down regulated
the SRY-Box Transcription Factor 2 (Sox2) expression and increased the retinoic acid receptor ß2 (RARß2) gene and protein expression in
cancer stem cells (CSCs)87,88. CSCs play a significant role in the initiation and progress of tumorigenesis. The conventional cancer therapies
have incomplete and temporary effects that only
shrink the tumor, and the tumor tends to relapse
7

mainly due to the multiple resistant mechanisms
existing in CSCs. Sox2, one of the genes that
maintains the self-renewal of embryonic stem
cells and relates to the differentiation potential
of these cells, is abnormally expressed in various
human tumors. Sox2 plays an important role in
tumorigenesis because over expression of Sox2
increases proliferation, clonogenicity, and tumorigenicity in cancer, and these results suggest
that Sox2 is a potential therapeutic target molecule in cancer. RARß2, a member of the thyroid-steroid hormone receptor superfamily of nuclear transcriptional regulators, encodes RARß.
It binds retinoic acid, the biologically active form
of vitamin A which mediates cellular signaling
in embryonic morphogenesis, cell growth, and
differentiation. It is thought that this protein limits growth of many cell types by regulating gene
expression. Tumor suppressor gene RARß2 expression is reduced in many malignancies (87).
As mentioned before dandelion down regulates
Sox2 expression and increased the RARß2 gene
and protein expression in CSCs, so control apoptosis in cancer.
TNF-related apoptosis inducing-ligand (TRAIL)
is a promising anti-cancer drug target that selectively induces apoptosis in cancer cells. However,
many cancer cells are resistant to TRAIL-induced
apoptosis. Hence, reversing TRAIL resistance is
an important step for the development of effective
TRAIL-based anti-cancer therapies. Knockdown
of the TOR signaling pathway regulator-like (TIPRL) protein caused TRAIL-induced apoptosis
by activation of the MKK7-c-Jun N-terminal Kinase (JNK) pathway through disruption of the
MKK7-TIPRL interaction. Dandelion is a TRAIL
sensitizer. Combination treatment with TRAIL
targeting and dandelion resulted in TRAIL-induced apoptosis mediated through inhibition of
the MKK7-TIPRL interaction and subsequent activation of MKK7-JNK phosphorylation. Chicoric
acid as a major element of the dandelion extract,
and combination treatment with chicoric acid and
TRAIL induced TRAIL-induced cell apoptosis via
JNK activation due to inhibition of the MKK7-TIPRL interaction89.
DIFFERENTIATION-INDUCING ACTIVITY
Differentiation inducers are a new type of anti-cancer agent. Cell differentiation is necessary
for normal growth and homeostasis, and drug-induced differentiation of tumor cells into benign
or normal cells is an important approach for anti-cancer chemotherapy98. Lupeol, a lupane-type
triterpene, in dandelion extract has differentia8

tion-inducing activity. The differentiation-inducing effects of dandelion on the human leukemia
cell line (HL60) and a B16 mouse melanoma-derived sub-clone with high differentiation capability (B16 2F2) were investigated. The extracts of
dandelion root inhibited cell growth and induced
melanogenesis of B16 2F2 cells. Chemical and
physical data for the active compound were identical to those for lupeol99.
GENO-PROTECTIVE ACTIVITY
Since the 1980s, an expanding body of experiments has confirmed that various plants could
exert a substantial protective effect against human carcinogenesis by exerting anti-mutagenic
properties and has suggested that natural products could be used as efficient chemopreventive
agents against the genotoxic potential of xenobiotics, especially environmental carcinogens. Mitomycin C is currently applied to manage gastrointestinal and gynecological malignancies. It is a
potent DNA cross-linker that induces DNA damage. Due to its powerful ability to generate deletion mutations and chromosome abnormalities,
it is also considered as a common positive control for both in vitro and in vivo geno-toxicity/
mutagenicity testing strategies. A study assessed
the anti-mutagenic/anti-clastogenic activity of
DIG (a liquid herbal preparation produced from
a mixture of diluted mother tinctures of Berberis vulgaris, Taraxacum officinale, and Arctium
lappa) toward the powerful genotoxic potential
of mitomycin C using in vitro (micronucleus assay on Chinese hamster ovary cells (CHO)-K1)
and in vivo (micronucleus and comet assays in
mice) tests. DIG exerted a powerful anti-clastogenic activity, under both pretreatment and
simultaneous treatment conditions as assessed
by the micronucleus assay in CHO-K1 cells.
Its protective activity was greater than that observed for each mother tincture. DIG decreased
micronuclei levels in mouse erythrocytes and
suppressed 80 % of DNA strand breaks in the
liver, kidney, lung, brain, and testicles of mice
exposed to mitomycin C100.
DIURETIC AND KIDNEY-PROTECTIVE
ACTIVITY
One class of clinical medicines used to lower
blood pressure is known as diuretics and work
by raising the excretion of urine from the body as
well as the amount of sodium in the urine. There
are an increasing number of studies indicating the
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diuretic effects of herbal medicines101. The root
of dandelion is a registered drug in Canada, sold
principally as a diuretic49. Also, the German Standard License for dandelion tea includes stimulation of diuresis, and the German Commission E
approves the use of dandelion for diuresis102.
In 1979 the diuretic activity of dandelion was
first quantified in a murine model reporting that
the 4% aqueous extractive solution had a diuretic
index superior to that found previously in other
vegetal remedies, and it is comparable to that obtained with Furosemidum (a medication utilized
to manage fluid build-up due to heart failure, liver scarring, or kidney disease), used as reference
substance. The saluretic effect is also stronger
than that recorded in various vegetal drugs. Also,
the Leaves of dandelion were better diuretic and
saluretic than the roots. Dandelion contains three
times the amount of potassium in other botanical
diuretics and provides more potassium than that
lost from diuresis induced by ingesting dandelion103. Considering the requirement for potassium
supplementation that typically accompanies the
use of a pharmaceutical diuretic, dandelion could
offer a therapeutically significant potassium contribution by replacing the potassium loss induced
by most diuretics102. Opposite to this result, different study in 1993 showed that extracts and purified
fractions isolated from autumn-collected dandelion roots had no significant effect on urine volume
and sodium excretion in mice104. In a pilot study,
a high-quality fresh ethanol extract of dandelion
Leaves was ingested by volunteers to investigate
the urinary frequency and volume. For the entire
population, there was a significant increase in the
frequency of urination in the 5 hours after the
first administration. There was also a significant
increase in the excretion ratio in the 5 hours after the second administration of the extract. The
third administration failed to change any of the
measured parameters. Based on these first human
data, dandelion ethanol extract is promising as a
diuretic agent102.
Chronic kidney disorder has become a major cause of disability and in the worst situations
leads to death. Major renal disorders happen due
to diabetes and its complications termed as diabetic nephropathy. Also, nephrolithiasis occurs
due to the presence of organic debris of carbohydrates, lipids, proteins and supersaturation with
calcium oxalate in the renal system. Several herbs
have proven to be used in the management of
these disorders105.
In a study, the protective effects of dandelion
on the kidney are examined in female Wistar albino rats. The CCl4 was applied for kidney damage. Results revealed that dandelion extract which

was used against histopathological changes in the
kidney caused by toxication presented a curative
effect, which was supported by biochemical parameters106.
In a similar study revealed that this protective
effect is possible by increasing the anti-oxidant
defense system by dandelion extract107. So, regular
intake of dandelion along with conventional medicine can be beneficial in treating kidney injury and
would improve the working efficiency of the kidney while preventing any damage and side effects.
PROTECTIVE EFFECT ON LUNG INJURY
Acute lung injury (ALI) is described as a syndrome
of lung inflammation with increased vascular permeability. The principal features of ALI are extensive neutrophil influx into the lungs, the production
of pro-inflammatory mediators from inflammatory
cells, and damage to lung epithelial and endothelial surfaces leading to protein-rich edema and impairment of respiratory function. Although recent
progresses in clinical management and extensive
researches into new strategies for treatment have
shown promise, the mortality from it remains high
in the last decade. The development of efficient
therapeutic approaches is urgently needed. The in
vivo study about the protective effect of dandelion on ALI induced by lipopolysaccharide (LPS)
in mice showed that dandelion decreased the lung
wet-to-dry ratio, protein concentration and the
number of neutrophils in the bronchoalveolar lavage fluid after LPS challenge. It decreased LPS
induced myeloperoxidase activity and increased
superoxide dismutases activity in the lungs. Besides, histopathological examination indicated that
dandelion attenuated tissue injury of the lungs in
LPS-induced ALI. Besides, dandelion inhibited the
production of inflammatory cytokines TNF-α and
IL-6 in the bronchoalveolar lavage fluid LPS challenge in a dose-dependent manner. These results
suggested that dandelion protects against LPS-induced ALI in mice108.
PANCREAS-PROTECTIVE ACTIVITY
Cholecystokinin (CCK), a gut-brain peptide, was
initially identified as a gastrointestinal hormone,
and subsequently found in the central and peripheral nervous system and cholecystokinin octapeptide (CCK-8) is the predominant form in the central
nervous system (CNS) and acts as an anti-opioid
peptide under certain circumstances. CCK-8 is
known to exert trophic effects on the pancreas in
several species. But high doses of CCK octapep9

tide fail to promote pancreatic tropism; furthermore, they can induce oedematous pancreatitis.
Cells could respond to heat shock or other stresses by the rapid synthesis of heat shock proteins
(HSPs). The induction of heat shock responses
enhances the ability of the cells to overcome the
effects of stresses. It was stated that the pre-induction of HSP expression had a protective effect against cerulein-induced pancreatitis in rats
or choline-deficient ethionine-supplemented diet
model pancreatitis in mice. With increasing neutrophil migration to the pancreas, a variety of inflammatory cytokines are released. These include
IL-1, IL-6, IL-8, platelet activating factor, and
TNF. The effect of dandelion on CCK-8-induced
acute pancreatitis in rats was tested. Repeated
CCK-8 treatment resulted in the typical laboratory and morphological changes of experimentally-induced pancreatitis. Dandelion decreased the
pancreatic weight/body weight ratio in CCK-8-induced acute pancreatitis. It also increased the pancreatic levels of HSP60 and HSP72. Additionally,
the secretion of IL-6 and TNF-α decreased in the
animals treated109.

HEPATO-PROTECTIVE ACTIVITY
The healthy state of the body depends on the
precise functioning of the liver for excretion of
wastes, xenobiotic metabolism and its dysfunction by toxic chemicals results in serious health
problem. Hepatic malfunction due to inhalation
or ingestion of hepatotoxic materials such as acetaminophen, cadmium chloride, ethanol, carbon
tetrachloride (CCl4), and allyalcohols are significantly increasing worldwide. Plants used in traditional medicine need a detailed investigation
from an ethnopharmacological approach for the
treatment of liver disorders110. The hepato-protective effect of dandelion was tested in some studies
(Supplementary Table 4).
NEURO-PROTECTIVE ACTIVITY
The CNS, with a high polyunsaturated fatty acid
content, high oxygen consumption, and weak anti-oxidative systems, is particularly vulnerable
to oxidative stress (OS), which causes neuro-de-

TABLE 4. Anti-diabetic activity of dandelion extracts.
No. Active
Parts
Study design
Results
constituents/	  of plant
preparations				
		
1
Dandelion
Whole plant In vivo (Male,
The powders of plant produced hypoglycaemic
			  powder in water	  effects in normal but not in Alloxan-treated animals
			  adult, healthy
Acute toxicity and behavioral changes were
			  albino rabbits)	  not observed
				
Plant contains some hypoglycaemic principles which
				  act probably by initiating the release of insulin
				  from pancreatic beta-cells of normal animals
2
Water extracts Leaves
In vivo (Male
The extract did not affect the serum glucose
			  Sprague-Dawley 	  concentration in normal rats
			  rats)
It improved the hyperglycemia induced
				  by streptozotocin
3
Water extract
Whole plant In vitro (Enzyme
Dandelion showed α-glucosidase inhibitory activity
			 assay)
4
Dandelion herb Whole plant Case report (a 58
The hypoglycemia effect due to the ingestion
			  year-old-woman 	  of dandelion
			  with a known
			  history of type 2
			  diabetes mellitus)
5
Methanol and
Roots, flowers In vitro
Inhibitory activity against α-amylase enzyme
	  water extracts	  and stems	  (Enzyme assay)
The water extracts of all the plant parts showed
				  marginally more inhibitory effect as compared to
				  the methanol extracts which could be due the
				  more ionic constituents in the water extracts than
				  in the methanol extracts
				
Among the all parts of the plant the stem showed
				  the highest overall inhibitory effect of both
				  α-amylase and α-glucosidase
				
Dandelion had more profound effect upon α-amylase
				  enzyme than on the α-glucosidase enzyme
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generative diseases. Understood from in vitro and
in vivo investigations, heme oxygenase (HO) is
a dynamic sensor of cellular OS and likely arbiters of tissue redox homeostasis. HO-1 is exquisitely sensitive to induction by OS compared to
other HO proteins. Past reports have indicated
that HO-1 has neuro-protective action. Induction
of HO-1 expression can be used to protect brain
cells against oxidative and neuro-degenerative
conditions. The neuro-protective effects of ethanol extracts of dandelion on glutamate-induced
OS in HT22 cells were tested. Both cell viability and ROS assays confirmed that extract effectively attenuated glutamate-induced cytotoxicity
and ROS generation. Moreover, extract increased
the expression of HO-1 and promoted the nuclear
translocation of nuclear factor erythroid 2-related factor-2 (Nrf2). The inhibitory effects of the
extract on glutamate-stimulated cell toxicity and
ROS production were partially reversed by tin
protoporphyrin (SnPP), a HO activity inhibitor.
Taken together, this extract can protect HT22
cells against glutamate-induced oxidative damage
by inducing the Nrf2/HO-1 pathways119. In another study, just the extract of the aerial parts showed
cyto-protective effects on glutamate-induced neurotoxicity and induced the expression of HO-1 in
the mouse hippocampal HT22 cells, while the
roots extract did not show neuro-protective effect.
So, the extract of the aerial parts could be an effective candidate for the treatment of ROS related
neurological diseases120.
The toxic effects of prenatal exposure to lead
acetate on brain tissues of newborn rats and potent protective effects of dandelion added to rat
diet were tested in female rats. Lead acetate was
administered to one-half of these rats through
drinking water. Lead poisoning of mothers
caused lead deposition in the brain and cerebellum of newborns and cerebellum tissue damages. Furthermore, a significant decrease in weight
and protein content of these tissues was found. OS
and changes in anti-oxidant enzymes activity in
brain tissues were also recorded. Conversely, no
such damages or biochemical changes were found
in neonates from plant fed Pb-poisoned mothers.
These results strongly suggest that beneficial effects of the dandelion-added diet on lead-intoxicated rats proceeded through the reduction of the
Pb-induced OS and related damages121.
ANTI-DIABETIC ACTIVITY
Diabetes mellitus is one of the most serious health
problems worldwide. It is a chronic disease resulting in persistent hyperglycemia due to imbal-

anced glucose metabolism. Although there are
several therapy approaches, it is challenging to
achieve optimal glycemic control without adverse
effects. Therefore, research is continuing to find
novel anti-diabetic agents. Plants and herbs have
been utilized for centuries as a natural remedy for
diabetes122. For the first time in 1985, it was shown
that dandelion had significant hypoglycaemic effects123. From that time numerous studies examined the anti-diabetic activity of different parts of
dandelion (Table 4).
Dandelion also reduces diabetic complications. Study about alternation of hepatic anti-oxidant enzymes activity and lipid profile in streptozotocin-induced diabetic rats by supplementation
of dandelion water extract revealed that when
dandelion was given to the diabetic rats, the anti-oxidant enzymes activity returned to near-control values. However, there was no difference in
the mRNA expression concentrations of these
enzymes. It also lowered the hepatic malondialdehyde concentration in the diabetic-induced rats.
So, dandelion can improve lipid metabolism and
is advantageous in preventing diabetic complications from lipid peroxidation and free radicals in
diabetic rats124.
α-Glucosidase (α-d-glucoside glucohydrolase)
(EC 3.2.1.20) is an enzyme that catalyzes the liberation of α-glucose from the no reducing end of
the substrate. It is a membrane-bound enzyme in
the epithelium of the small intestine, which works
to promote the absorption of glucose by the small
intestine by catalyzing the hydrolytic cleavage
of oligosaccharides into absorbable monosaccharides. By the inhibition of α-glucosidase in
the intestine, the rate of hydrolytic cleavage of
oligosaccharide is decreased and the process of
carbohydrate digestion spreads to the lower part
of the small intestine. This spreading of the digestion process delays the overall absorption rate of
glucose into the blood. This has proved to be one
of the best strategies to reduce the postprandial
increase in blood glucose and in turn help avoiding the onset of late diabetic complications. There
are some reports of the presence of α-glucosidase
inhibitors, such as nojirimycin and 1-deoxynojirimycin in plants. α-Glucosidase inhibitory potency of plant extracts and isolated compounds from
various origins are discussed extensively in a review by Kumar et al125. The anti-diabetic effect
of dandelion is in part due to the α-glucosidase
inhibitory activity126 (Figure 2). This inhibition is
a mixed-type as observed from their Lineweaver-Burk plots127.
A review systematically identified and gathered the scientific data available on the anti-diabetic effect of dandelion roots and Leaves in
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Fig. 2. Anti-diabetic activity of dandelion.

patients with type 2 diabetes. This study claimed
that a big gap exists in the use of dandelion as
an anti-diabetic herb, although numerous studies
have demonstrated its therapeutic uses. So, there
is a need for well-designed clinical trials in this
subject128.
EFFECT ON STOMACH MOTILITY
Disorders of stomach motility are involved in
gastroenterological diseases. Prokinetic agents
such as domperidone and cisapride are important therapeutic remedies, but these biochemically
synthesized drugs have some side effects. Natural products are important for the prevention and
treatment of gastrointestinal disorders. Dandelion
has long been used for the treatment of abdominal
distension, dyspepsia, nausea, and vomiting. Dandelion roots and leaves are used widely in Europe
for gastrointestinal ailments. The German Commission E and European Scientific Cooperative
for Phytotherapy recommend dandelion root to
treat stomach upset, dyspepsia, and loss of appetite. Also, it has been shown that dandelion causes
notable contraction of colonic smooth muscle cells
in rats. Overall, some evidence suggests that dandelion may have some effects on gastrointestinal
smooth muscle motility. Gastric emptying (GE)
is related to smooth muscle contraction. Ethyl
acetate fraction, n-butanol fraction, and aqueous
fraction were prepared in succession from 70%
ethanol extract of dandelion using solvent polari12

ty chromatography. Phenol red meal was adopted
to estimate GE in mice. n-butanol fraction was
determined to be most effective in accelerating
GE. This stimulatory effect of n-butanol fraction
on GE was also supported by the observation that
n-butanol fraction increased spontaneous contraction of gastric fundus and antrum and reduced
the spontaneous motility of pyloric sphincter in
vitro. Atropine blocked the stimulatory effect of
n-butanol fraction on GE, whereas phentolamine
and propranolol did not affect131.
IMMUNOSTIMULATORY ACTIVITY
An aqueous extract of dandelion restored the inhibition of NO production by mouse peritoneal macrophages pretreated with cadmium in a dose-dependent manner. This effect was mainly dependent
on dandelion-induced TNF-α secretion. So the
potential of dandelion to restore NO production
from interferon-γ (IFN-γ)-primed mouse peritoneal macrophages is the result of dandelion-induced
TNF-α secretion132. Stimulation of mouse peritoneal macrophages with dandelion after the treatment
with recombinant interferon-γ (rIFN-γ) resulted
in increased NO synthesis. Dandelion did not affect NO synthesis by itself. When dandelion was
applied in combination with rIFN-γ, there was a
marked cooperative induction of NO synthesis in
a dose-dependent manner. The optimal effect of
dandelion on NO synthesis was shown 6 hr after
treatment with rIFN-γ. This increase in NO syn-

THERAPEUTIC EFFECTS OF DANDELION

thesis was manifested as an increased amount of
inducible NO synthase protein. NO production
was repressed by NG-monomethyl-L-arginine.
The increased production of NO from rIFN-γ
plus dandelion-stimulated cells was decreased by
treatment with a protein kinase C inhibitor such as
staurosporin. Besides, the synergy between rIFN-γ
and dandelion was mainly dependent on dandelion-induced TNF-α secretion. Considering the potent impact of endotoxin on TNF-α production, all
the preparations of dandelion were endotoxin-free.
These results suggested that the capacity of dandelion to increase NO production from rIFN-γ-primed
mouse peritoneal macrophages is the result of dandelion-induced TNF-α secretion133. Prolonged use
of chemotherapy can weaken the immune system.
For instance, although the doxorubicin is an effective chemotherapeutic drug, it has considerable side
effects such as cardio-toxicity, susceptibility to infectious disease, hair loss, and sore throat. Besides,
doxorubicin affects the immune system by reducing the expression of IL1-α, IFN-γ production, natural killer cells, lymphocyte proliferation, and the
ratio of CD4 + / CD8 +. Since, an agent that works
synergy with doxorubicin, but can reduce its immunosuppressive side effects appears necessary. Now,
there are various materials which otherwise could
increase the body’s resistance to a disease called
as immunostimulants. Ethanol extract of dandelion
leaves was able to increase the secretion of TNF-α
and IL-1. TNF-α works together with IL-1 as the
functional non-specific anti-tumor immunity. Dandelion leaves can influence the anti-inflammatory
response through the inhibition of synthesis of NO
and inhibition of COX-2 expression. Accordingly,
they can be considered as immunostimulatory for
combination with doxorubicin (co-chemotherapy).
A study determined the effect of ethanol extract of
dandelion in the immune system of Sprague Dawley rat that induced by doxorubicin to observe the
profile of immune cells. Doxorubicin combined
with extract increased the number of leukocytes,
lymphocytes, neutrophils, cytotoxic CD8 + T cells
compared to the control doxorubicin alone group.
Data showed that ethanol extract of leaves possessed immunostimulatory activity and potential as
co-chemotherapy agents134. In vitro tests in mouse
peritoneal macrophages revealed that TNF-α production and mRNA expression were increased by
dandelion in combination with rIFN-γ treatment in
macrophages. Besides, IL-12 p70 production and
mRNA expression were increased with dandelion
in combination with rIFN-γ. To determine the effect
of dandelion on the production of TNF-α in mouse
peritoneal macrophages, both non-primed (resting)
and rIFN-γ-primed cells were treated. rIFN-γ-induced TNF-α production in the group treated with

dandelion. Dandelion in combination with rIFN-γ
or dandelion alone increased the production of IL12p70. Treatment with dandelion was found to significantly increase the mRNA levels of TNF-α and
IL-12p70, whereas it did not affect the expression of
the housekeeping β-actin gene61. Hot-water (100 ˚C)
and cold-water (4 ˚C) extracts of dandelion root were
assessed for the effects of innate and adaptive immune responses in mice. Both extracts did not affect
the viability of macrophages at low concentrations.
The thioglycollate-induced macrophages treated
with extracts produced a significantly higher quantity of various cytokines, such as IL-6 and IL-12
than those treated with the medium. So, the extracts
potently stimulated the innate immune response.
When mice were subcutaneously immunized with
ovalbumin plus Freund’s incomplete adjuvant-emulsified hot water extract, the extract did not affect the
production of IgE but enhanced the production of
IgG1, IgG2a, and IgG2b. The culture supernatant
obtained from the splenocytes of mice treated with
ovalbumin plus Freund’s incomplete adjuvant-emulsified hot water extract also evidenced raised levels
of both ovalbumin-specific Th1-type (IFN-γ) and
Th2-type cytokines (IL-4, IL-6 and IL-10). So, it
seems that hot water extract can modulate the immune responses to allergens in mice135.
ANTI-INFLAMMATORY ACTIVITY
Inflammation is a complex pathophysiological
process mediated by a variety of signaling molecules generated by leukocytes, macrophages, and
mast cells. Inflammation is a tissue response to injury characterized by enhanced blood flow to the
tissue causing raised temperature, redness, swelling, and pain. Macrophages perform an important role in the inflammatory condition through
the release of inflammatory mediators such as
NO, prostaglandin (PG) E2, and pro-inflammatory cytokines including TNF-α, IL-1β, and IL-6.
There are some studies about the anti-inflammatory effect of dandelion (Supplementary Table 5).
The mechanism of action for dandelion anti-inflammatory activity may be through the reduction
in NO production (via NO synthesis inhibition),
COX-2 expression, and PGE2 by luteolin and luteolin-7-O-glucoside136-137.
BIFIDOGENIC EFFECT
Bifidobacteria constitute a major part of the human intestinal microflora and have proved considerable health-promoting benefits to the host. It was
reported that the infusion of dandelion root stim13

ulated the growth of 14 strains of bifidobacteria
in vitro. The utilization of oligofructans, glucose,
fructose, and total saccharides was determined by
enzymatic and phenol-sulfuric methods. Dandelion oligofructans were an important source of carbon and energy for bifidobacteria tested146.
EFFECT ON HEMATOLOGICAL PROFILE
A study about the effect of hydro-alcoholic extract of dandelion on blood cells in mice showed
that the number of red blood cells (RBCs), white
blood cells (WBCs), lymphocyte, and the rate
of hemoglobin (Hb) were increased. The rate of
platelet was decreased. So, the study indicated
the efficacy of dandelion extract on RBC and HB
and on WBC to achieve normal body balance156.
Also, the effect of aqueous extract of dandelion
leaves on the hematological indices of rats poisoned with CCl4 showed an elevation in the levels
of WBC and bilirubin and a decrease in packed
cell volume (PCV) and Hb occasioned by CCl4
relative to control samples. The increase in the
WBC is attributed to stimulation of the immune
system response caused by the toxicity of CCl4;
there was also an indication of anemia and hemolysis in the blood of the experimental rats. After
three weeks of oral administration of 100 mL and
200 mL aqueous extract, there was a decrease in
WBC and bilirubin levels, with a corresponding
increase on PCV and Hb. It was also observed
that the functional recovery of these blood indices
was concentration-dependent147.
EFFECT ON DYSLIPIDEMIA
Empirically, dandelion (especially its root) is used
against obesity. In 1974 it was shown that the fluid extract of dandelion given in a dose of 8 ml/
kg body weight for a month caused a loss weight
in mice and rats about as much as 30% in comparison with the initial values103. Global strategies
based on lifestyle modifications and weight loss
medicines have failed to provide lasting weight
loss in overweight people. According to the
WHO, obesity has become a worldwide epidemic. It is a major public health problem and usually
followed by metabolic disorders, diabetes, hypertension, cancer, cardiovascular diseases, and
inflammation-related diseases148. Various studies
have evaluated natural products with anti-obesity
activity, including plant materials. Some studies
also have examined the dandelion effect on hyperlipidemia-related conditions (Supplementary
Table 6).
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EFFECT ON INTRACELLULAR
SIGNALING CASCADES
Study about the effects of an ethanol dandelion
root extract on Ca2+ signaling in the human embryonic kidney (HEK) 293 cells showed that extract (10-400 µg/mL) exposure, in the presence of
external Ca2+, dose-dependently raised intracellular Ca2+ levels. The extract-induced Ca2+ increase was decreased in the absence of extracellular Ca2+. In addition, extract caused Ca2+ release
from the endoplasmic reticulum of intact cells.
This extract directly activates both the release of
Ca2+ from internal stores and a significant Ca2+
influx at the plasma membrane. The resulting
high Ca2+ levels within the cell directly stimulate
phospholipase C activity154.
STEROIDOGENIC EFFECT
For many years, some medicinal plants have
been used to regulate steroidogenesis or late-onset hypogonadism. Steroidogenic enzymes are
involved in the production of testosterone in the
testis. A study about the steroidogenic effect of
dandelion extract on mouse TM3 Leydig cells,
which produce male hormones by increasing
the levels of steroidogenic enzymes showed
that dandelion increased the mRNA and protein levels of steroidogenic enzymes, thereby
increasing the testosterone levels in mouse Leydig cells155.
CONCLUSIONS
An increase in the popularity of alternative medicine and natural products has renewed interest in
plant compounds and their derivatives as potential natural medicines. Although the results from
this review are completely promising for the use
of dandelion as a medicinal agent, however, three
limitations currently exist in the published literature. 1) Some clinical trials should be conducted
to support its beneficial use; 2) long-term trials
with reasonable duration would provide insights
into the possible side-effects of different extract
of this plant; 3) the detailed mechanisms of action
underlying the therapeutic potentials of dandelion
should be understood.
Acknowledgments:
The authors would like to thank the vice-chancellor
for research of Kermanshah University of Medical
Sciences.

THERAPEUTIC EFFECTS OF DANDELION

Author’s contributions:
M. Taghadosi and I. Rashidi designed the study
and co-authored the manuscript. F. Bahrehmand
and S. S. Miraghaee performed the entire search.
M. Pazhouhi and c. Jalili wrote the manuscript. M.
Sohrabi edited the manuscipt. All authors read and
approved the final manuscript.
Conflict of interest:
The authors declare that they have no conflict of
interest.
REFERENCES
   1. Khazaei M, Khazaei MR, Pazhouhi M. An overview of
therapeutic potentials of Rosa canina: a traditionally
valuable herb. WCRJ 2020; 7: e1580.
   2. Petrovska BB. Historical review of medicinal plants’ usage. Pharmacogn Rev 2012; 6: 1-5.
  3. Ekor M. The growing use of herbal medicines: issues
relating to adverse reactions and challenges in monitoring safety. Front Pharmacol 2013; 4: 177.
   4. Calixto JB. Efficacy, safety, quality control, marketing and
regulatory guidelines for herbal medicines (phytotherapeutic agents). Braz J Med Biol Res 2000; 33: 179-189.
   5. Schütz K, Carle R, Schieber A. Taraxacum--a review on
its phytochemical and pharmacological profile. J Ethnopharmacol 2006; 107: 313-323.
  6. García-Carrasco B, Fernandez-Dacosta R, Dávalos A,
Ordovás JM, Rodriguez-Casado A. In vitro Hypolipidemic and antioxidant effects of leaf and root extracts of
taraxacum officinale. Med Sci (Basel) 2015; 3: 38-54.
   7. Paduret S, Amariei S, Gutt G, Piscuc B. The evaluation
of dandelion (Taraxacum officinale) properties as a
valuable food ingredient. Rom Biotech Lett 2016; 21:
11569-11575.
   8. Stewart-Wade SM, Neumann S, Collins LL, Boland GJ. The
biology of Canadian weeds. 117. Taraxacum officinale G.
H. Weber ex Wiggers. Can J Plant Sci 2002; 82: 825-853.
   9. Escudero NL, De Arellano ML, Fernández S, Albarracín
G, Mucciarelli S. Taraxacum officinale as a food source.
Plant Foods Hum Nutr 2003; 58: 1-10.
10. Kashiwada Y, Takanaka K, Tsukada H, Miwa Y, Taga T,
Tanaka S, Ikeshiro Y. Sesquiterpene glucosides from anti-leukotriene B4 release fraction of Taraxacum officinale. J Asian Nat Prod Res 2001; 3: 191-197.
11. Özcan MM, Paksoy M, Ünver A. The antioxidant capacity and total phenol contents of leave and roots of Taraxacum officinale. J Agroaliment Processes Technol 2012;
18: 270-271.
12. Davaatseren M, Hur HJ, Yang HJ, Hwang JT, Park JH, Kim
HJ, Kim MJ, Kwon DY, Sung MJ. Taraxacum official (dandelion) leaf extract alleviates high-fat diet-induced nonalcoholic fatty liver. Food Chem Toxicol 2013; 58: 30-36.
13. Saeki D, Yamada T, In Y, Kajimoto T, Tanaka R, Iizuka Y,
Nakane T, Takano A, Masuda K. Officinatrione: an unusual (17S)-17,18-seco-lupane skeleton, and four novel
lupane-type triterpenoids from the roots of Taraxacum
officinale. Tetrahedron 2013; 69: 1583e1589.
14. Ivanov I, Petkova N, Tumbarski J, Dincheva I, Badjakov I,
Denev P, Pavlov A. GC-MS characterization of n-hexane
soluble fraction from dandelion (Taraxacum officinale
Weber ex F.H. Wigg.) aerial parts and its antioxidant
and antimicrobial properties. Z Naturforsch C J Biosci
2018; 73: 41-47.

15. Bylka W, Matlawska I, Frański R. Essential oil composition of Taraxacum officinale. Acta Physiol Plant 2009;
32: 231-234.
16. Ma L, Hu Y, Li J. Optimization of ultrasonic extraction
process based on central composite design-response
surface methodology for luteolin in Taraxacum officinale. Afr J Pharm Pharmaco 2012; 6: 2075-2082.
17. Amin Mir M, Sawhney SS, Jassal MMS. Qualitative and
quantitative analysis of phytochemicals of Taraxacum
officinale. Wudpecker Journal of Pharmacy and Pharmacology 2013; 2: 001-005.
18. Anonyms: ESCOP Monographs: The Scientific Foundation
for Herbal Medicinal Products. 2 ed. Exeter, UK & Stuttgart, Germany: ESCOP & Thieme 2003; pp. 499-504.
19. Meléndez-Martínez AJ, Britton G, Vicario IM, Heredia
FJ. HPLC analysis of geometrical isomers of lutein epoxide isolated from dandelion (Taraxacum officinale F. Weber ex Wiggers). Phytochemistry 2006; 67: 771-777.
20. Williams CA, Goldstone F, Greenham J. Flavonoids, cinnamic acids and coumarins from the different tissues
and medicinal preparations of Taraxacum officinale.
Phytochemistry 1996; 42: 121-127.
21. Budzianowski J. Coumarins, caffeoyltartaric acids and
their artifactual methyl esters from Taraxacum officinale
leaves. Planta Med 1997; 63: 288.
22. Schütz K, Kammerer DR, Carle R, Schieber A. Characterization of phenolic acids and flavonoids in dandelion
(Taraxacum officinale Web. ex Wigg.) root and herb by
high-performance liquid chromatography/electro spray
ionization mass spectrometry. Radip Commn Mass
Spect 2004; 19: 179-186.
23. Xue Y, Zhang S, Du M, Zhu MJ. Dandelion extract suppresses reactive oxidative species and inflammasome in
intestinal epithelial cells. J Funct Foods 2017; 29: 10-18.
24. Xie PJ, Huang LX, Zhang CH, Ding SS, Deng YJ, Wang
XJ. Skin-care effects of dandelion leaf extract and stem
extract: antioxidant properties, tyrosinase inhibitory and molecular docking simulations. Ind Crop Prod
2018; 111: 238-246.
25. Hansel R, Kartarahardja M, Huang J, F Bohlmann. Sesquiterpene lactone-beta- D-glucopyranosidee sowie ein
neues Eudesmanolid aus Taraxacum officinale. Phytochemistry 1980; 19: 857-861.
26. Rauwald HW, Huang JT. Taraxacoside, a type of acylated y-butyrolactone glycoside from Taraxacum officinale. Phytochemistry 1985; 24: 1557-1559.
27. Mizushina Y, Yoshida H, Matsumoto H, Iida A. Cyanogenic glycoside from Taraxacum officinale. Nat Med
2003; 57: 36.
28. Kisiel W, Barszcz B. Further sesquiterpenoids and phenolics from Taraxacum officinale. Fitoterapia 2000; 71:
269-273.
29. Akashi T, Furuno T, Takahashi T, Ayabe SI. Biosynthesis
of triterpenoids in cultured cells, and regenerated and
wild plant organs of Taraxacum officinale. Phytochem
1994; 36: 303-308.
30. Ovadje P, Ammar S, Guerrero JA, Arnason JT, Pandey S.
Dandelion root extract affects colorectal cancer proliferation and survival through the activation of multiple death
signalling pathways. Oncotarget 2016; 7: 73080-73100.
31. Burrows S, Simpson JCEJ. 389. The triterpene group.
Part IV. The triterpene alcohols of Taraxacum root.
Chem Soc 1938; 2042e2047.
32. Díaz K, Espinoza L, Madrid A, Pizarro L, Chamy R. Isolation and Identification of Compounds from Bioactive
Extracts of Taraxacum officinale Weber ex F. H. Wigg.
(Dandelion) as a Potential Source of Antibacterial
Agents. Evid Based Complement Alternat Med. 2018
Jan 1;2018:2706417.

15

33. Westerman L, Roddick JG. Annual variation in sterol
levels in leaves of Taraxacum officinale Weber. Plant
Physiol 1981; 68: 872-875.
34. Kikuchi T, Tanaka A, Uriuda M, Yamada T, Tanaka R.
Three novel triterpenoids from Taraxacum officinale
roots. Molecules 2016; 21: 1121.
35. Mizutani J. Plant allelochemicals and their roles. Institute of Botany, Academia Sinica Monograph Series
1989; 33: 155-165.
36. Rudenskaya GN, Bogacheva AM, Preusser A, Kuznetsova AV, Dunaevsky YaE, Golovkin BN, Stepanov VM. Taraxalisin -- a serine proteinase from dandelion Taraxacum officinale Webb s.l. FEBS Lett 1998; 437: 237-240.
37. Appiah-Opong R, Tuffour I, Annor GK, Blankson-Darku
AD, Cramer P, Kissi-Twum AA, Uto T, Ocloo A. Antiproliferative, antioxidant activities and apoptosis induction
by morinda lucida and taraxacum officinale in human
hl-60 leukemia cells. J Global Biosci 2016; 5: 42814291.
38. Hfaiedh M, Brahmi D, Zourgui L. Hepatoprotective
effect of Taraxacum officinale leaf extract on sodium
dichromate-induced liver injury in rats. Environ Toxicol
2016; 31: 339-349.
39. Mahesh A, Jeyachandran R, Cindrella L, Thangadurai
D, Veerapur VP, Muralidhara Rao D. Hepatocurative potential of sesquiterpene lactones of Taraxacum officinale on carbon tetrachloride induced liver toxicity in mice.
Acta Biol Hung 2010; 61: 175-190.
40. Petkova N, Ivanov I, Topchieva S, Denev P, Pavlov A.
Biologically active substances and in vitro antioxidant
activity of different extracts from dandelion (Taraxacum officinale) roots. Sci Bull Series F. Biotechnol
2015; XIX.
41. Jedrejek D, Lis B, Rolnik A, Stochmal A, Olas B. Comparative phytochemical, cytotoxicity, antioxidant and
haemostatic studies of Taraxacum officinale root preparations. Food Chem Toxicol 2019; 126: 233-247.
42. Domitrović R, Jakovac H, Romić Z, Rahelić D, Tadić Z.
Antifibrotic activity of Taraxacum officinale root in carbon tetrachloride-induced liver damage in mice. J Ethnopharmacol 2010; 130: 569-577.
43. Domitrović R, Jakovac H, Romić Z, Rahelić D, Tadić Z.
Antifibrotic activity of Taraxacum officinale root in carbon tetrachloride-induced liver damage in mice. J Ethnopharmacol 2010; 130: 569-577.
44. Ionescu D, Predan G, Rizea GD, Mihele D, Dune A,
Ivopol G. Antimicrobial activity of some hydroalcoholic
extracts of artichoke (cynara scolymus), burdock (arctium lappa) and dandelion (taraxacum officinale). Bull
Transylv Univ Braşov Ser II 2013; 6: 114-120.
45. Oseni LA, Yussif I. Screening ethanolic and aqueous leaf
extracts of Taraxacum officinalle for in vitro bacteria
growth inhibition. J Pharm Biomed Sci 2012; 20: 6.
46. Sangeetha S, Ezhilarasan D. In vitro Antimicrobial Activity of Dandelion Against Orodental Pathogens. Int J
Pharmacogn Phytochem Res 2016; 8: 1598-1600.
47. Wang HB. Cellulase-assisted extraction and antibacterial activity of polysaccharides from the dandelion
Taraxacum officinale. Carbohydr Polym 2014; 103:
140-142.
48. Ghaima KK, Hashim NM, Ali SA. Antibacterial and antioxidant activities of ethyl acetate extract of nettle (Urtica dioica) and dandelion (Taraxacum officinale). J App
Pharm Sci 2013; 3: 096-099.
49. Sohail M, Iqbal Z, Afzal M, Afzal A, Rahman IU, shad
S, Ahmed B, Anjum N, Qureshi K, Bibi A. In vitro antibacterial study of Taraxacum officinale leaves extracts
against different bacterial pathogenic strains. J Pharmacogn Phytochem 2014; 3: 15-17.

16

50. Kenny O, Brunton NP, Walsh D, Hewage CM, McLoughlin P, Smyth TJ. Characterisation of antimicrobial extracts from dandelion root (Taraxacum officinale) using
LC-SPE-NMR. Phytother Res 2015; 29: 526-532.
51. Amin Mir M, Sawhney SS, Jassal MS. Antimicrobial Activity of Various Extracts of Taraxacum officinale. J Microb Biochem Technol 2016; 8: 3.
52. Lin LT, Hsu WC, Lin CC. Antiviral natural products and
herbal medicines. J Tradit Complement Med 2014; 4:
24-35.
53. Han H, He W, Wang W, Gao B. Inhibitory effect of
aqueous Dandelion extract on HIV-1 replication and
reverse transcriptase activity. BMC Complement Altern
Med 2011; 11: 112.
54. He W, Han H, Wang W, Gao B. Anti-influenza virus effect of
aqueous extracts from dandelion. Virol J 2011; 8: 538.
55. Rehman S, Ijaz B, Fatima N, Muhammad SA, Riazuddin
S. Therapeutic potential of Taraxacum officinale against
HCV NS5B polymerase: In-vitro and In silico study.
Biomed Pharmacother 2016; 83: 881-891.
56. Flores-Ocelotl MR, Rosas-Murrieta NH, Moreno DA, Vallejo-Ruiz V, Reyes-Leyva J, Domínguez F, Santos-Lópezcorresponding G. Taraxacum officinale and Urtica dioica extracts inhibit dengue virus serotype 2 replication in vitro.
BMC Complement Altern Med 2018; 18: 95.
57. Penn E, Tracy DK. The drugs don’t work? antidepressants and the current and future pharmacological management of depression. Ther Adv Psychopharmacol
2012; 2: 179-188.
58. Li YC, Shen JD, Li YY, Huang Q. Antidepressant effects
of the water extract from Taraxacum officinale leaves
and roots in mice. Pharm Biol 2014; 52: 1028-1032.
59. Gao C, Kong S, Guo B, Liang X, Duan H, Li D. Antidepressive Effects of Taraxacum Officinale in a Mouse
Model of Depression Are Due to Inhibition of Corticosterone Levels and Modulation of Mitogen-Activated
Protein Kinase Phosphatase-1 (Mkp-1) and Brain-Derived Neurotrophic Factor (Bdnf) Expression. Med Sci
Monit 2019; 25: 389-394.
60. Jinchun Z, Jie C. The effects of Taraxacum officinale extracts
(TOE) supplementation on physical fatigue in mice. Afr J
Tradit Complement Altern Med 2011; 8: 128-133.
61. Lee BR, Lee JH, An HJ. Effects of Taraxacum officinale on Fatigue and Immunological Parameters in Mice.
Molecules 2012; 17: 13253-13265.
62. Hu C, Kitts DD. Antioxidant, prooxidant, and cytotoxic
activities of solvent-fractionated dandelion (Taraxacum
officinale) flower extracts in vitro. J Agric Food Chem
2003; 51: 301-310.
63. Hu C, Kitts DD. Dandelion (Taraxacum officinale) flower extract suppresses both reactive oxygen species and
nitric oxide and prevents lipid oxidation in vitro. Phytomedicine 2005; 12: 588-597.
64. Hyun-Hwa L, Sook-Yeong L. Cytotoxic and antioxidant
effects of Taraxacum coreanum Nakai. and T. officinale
WEB. extracts. Korean J Med Crop Sci 2008; 16: 79-85.
65. Kim YC, Rho JH, Kim KT, Cho CW, Rhee YK, Choi UK.
Phenolic acid content and ros scavenging activity of
dandelion. Korean J Food Preserv 2008; 15: 325-331.
66. Özcan MM, Paksoy M, Ünver A. The antioxidant capacity and total phenol contents of leave and roots of Taraxacum officinale. J Agroaliment Processes Technol 2012;
18: 270-271.
67. Colle D, Arantes LP, Rauber R, de Mattos SEC, da Rocha
JBT, Nogueira CW, Soares FAA. Antioxidant properties
of Taraxacum officinale fruit extract are involved in the
protective effect against cellular death induced by sodium nitroprusside in brain of rats. Pharm Biol 2012; 50:
883-891.

THERAPEUTIC EFFECTS OF DANDELION
68. Amin MM, Sawhney SS, Jassal MS. Comparative Antioxidant Power Determination of Taraxacum officinale by FRAP and DTPH Method. Pharmaceut Anal Acta
2013; 4: 221.
69. Sun Z, Su R, Qiao J, Zhao Z, Wang X. Flavonoids extraction from Taraxacum officinale (dandelion): optimisation using response surface methodology and antioxidant activity. J Chem 2014.
70. Tettey CO, Ocloo A, Nagajyothi PC, Lee KD. Antioxidant Activity of Solvent Fractions of Taraxacum officinale (Dandelion) Leaves. J Herbs Spices Med Plants 2014;
20: 329-340.
71. Kenny O, Smyth TJ, Hewage CM, Brunton NP. Antioxidant properties and quantitative UPLC-MS/MS analysis
of phenolic compounds in dandelion (Taraxacum officinale) root extracts. Free Radicals and Antioxidants
2014; 4: 55-61.
72. Kenny O, Smyth TJ, Hewage CM, Brunton NP. Quantitative UPLC-MS/MS analysis of chlorogenic acid derivatives in antioxidant fractionates from dandelion (Taraxacum officinale) root. Int J Food Sci Technol 2015; 50:
766-773.
73. Ivanov IG. Polyphenols content and antioxidant activities
of Taraxacum officinale F.H. Wigg (dandelion) leaves. Int J
Pharmacogn Phytochem Res 2014; 6: 889-893.
74. Jeon HJ, Kang HJ, Jung HJ, Kang YS, Lim CJ, Kim YM,
Park EH. Anti-inflammatory activity of Taraxacum officinale. J Ethnopharmacol 2008; 115: 82-88.
75. Colle D, Arantes LP, Gubert P, da Luz SC, Athayde ML,
Teixeira Rocha JB, Soares FA. Antioxidant properties of
Taraxacum officinale leaf extract are involved in the protective effect against hepatoxicity induced by acetaminophen in mice. J Med Food 2012; 15: 549-556.
76. Miłek M, Marcinčáková D, Legáth J. Polyphenols Content, Antioxidant Activity, and Cytotoxicity Assessment
of Taraxacum officinale Extracts Prepared through the
Micelle-Mediated Extraction Method. Molecules 2019;
24: 1025.
77. Nowak A, Duchnik W, Zielonka-Brzezicka J, Muzykiewicz A, Florkowska K, Klimowicz A, Kucharski Ł,
Wysocka D, Dziedzic A. The antioxidant activity of ethanolic and aqueous extracts of dandelion (Taraxacum
officinale L.). Pomeranian J Life Sci 2019; 65: 83-88.
78. Chon SU, Bae CH, Lee SC. Antioxidant and cytotoxic
potentials of methanol extracts from Taraxacum officinale F. H. Wigg. at different plant parts. Korean J Plant
Res 2012; 25: 232-239.
79. Hagymási K, Blázovics A, Lugasi A, Kristó Sz T, Fehér J,
Kéry Á. In vitro antioxidant evaluation of dandelion (Taraxacum officinale web.) water extracts. Accredit Qual
Assur 2000; 5: 1-7.
80. Kontogiorgis C, Deligiannidou GE, Karamani V, Hadjipavlou-Litina D, Lazari D, Papadopoulos A. Antioxidant
profile of home prepared Taraxacum officinale Weber
Ex Wigg beverage. Current Nutraceuticals 2020; 1: 6472.
81. Aremu OO, Oyedeji AO, Oyedeji OO, Nkeh-Chungag
BN, Rusike CRS. In vitro and in vivo antioxidant properties of Taraxacum officinale in nω-nitro-l-arginine
methyl ester (l-name)-induced hypertensive rats. Antioxidants (Basel) 2019; 8: 309.
82. Khazaei M, Pazhouhi M. Induction of apoptosis and inhibition of autophagy cell death in the human prostate
cancer cell lines by Trifolium Pratens L. hydroalcoholic
extract. WCRJ 2019; 6: e1232.
83. Baba K, Abe S, Mizuno D. Antitumor activity of hot water extract of dandelion, Taraxacum officinale-correlation between antitumor activity and timing of administration. Yakugaku Zasshi 1981; 101: 538-543.

84. Chatterjee SJ, Ovadje P, Mousa M, Hamm C, Pandey
S. The efficacy of dandelion root extract in inducing
apoptosis in drug-resistant human melanoma cells.
Evid Based Complement Alternat Med 2011; 2011:
129045.
85. Koo HN, Hong SH, Song BK, Kim CH, Yoo YH, Kim
HM. Taraxacum officinale induces cytotoxicity through
TNF-alpha and IL-1alpha secretion in Hep G2 cells. Life
Sci 2004; 74: 1149-1157.
86. Sigstedt SC, Hooten CJ, Callewaert MC, Jenkins AR,
Romero AE, Pullin MJ, Kornienko A, Lowrey TK, Slambrouch SV, Steelant WF. Evaluation of aqueous extracts
of Taraxacum officinale on growth and invasion of
breast and prostate cancer cells. Int J Oncol 2008; 32:
1085-1090.
87. Sudiarta KE, Satuman S, Riawan W, Muliartha KG, Mintaroem K, Aulanni’am A, Ali M. The Efficacy of Taraxacum officinale Leaves Extract in Regulate Apoptosis,
RARß2 gene and Sox2 expression on Primary Culture
Human Cervical Cancer Stem Cells. Int J Pharmatech
Res 2015; 8: 803-812.
88. Sudiarta KE, Mintaroem K, Aulani A, Ali MZ. Dandelion leaves ethanolic extract induction apoptosis on primary culture human cervical cancer stem cells through
up-regulation rarß2 expression. Int J Pharmtech Res
2015; 8: 870-878.
89. Yoon JY, Cho HS, Lee JJ, Lee HJ, Jun SY, Lee JH, Song
HH, Choi S, Saloura V, Park CG, Kim CH, Kim NS. Novel
TRAIL sensitizer Taraxacum officinale F.H. Wigg enhances TRAIL-induced apoptosis in Huh7 cells. Mol Carcinog
2016; 55: 387-396.
90.	  Trinh NV, Dang NDP, Tran DH, Pham PV. Taraxacum
officinale dandelion extracts efficiently inhibited the
breast cancer stem cell proliferation. Biomed Res Ther
2016; 3: 733-741.
91. Menke K, Schwermer M, Felenda J, Beckmann C,
Stintzing F, Schramm A, Zuzak TJ. Taraxacum officinale extract shows antitumor effects on pediatric cancer
cells and enhance mistletoe therapy. Complement Ther
Med 2018; 40: 158-164.
92. Menke K, Schwermer M, Falke K, Felenda J, Beckmann
C, Stintzing F, Voigt A, Schramm A, Zuzak TJ. Taraxacum officinale extract induces antitumorigenic effects
in ovarian carcinoma cell lines. Eur J Gynaecol Oncol
2019; XL: 0392-2936.
93. Nguyen C, Mehaidli A, Baskaran K, Grewal S, Pupulin
A, Ruvinov I, Scaria B, Parashar K, Vegh C, Pandey S.
Dandelion Root and Lemongrass Extracts Induce Apoptosis, Enhance Chemotherapeutic Efficacy, and Reduce
Tumour Xenograft Growth In Vivo in Prostate Cancer.
Evid Based Complement Alternat Med 2019; 2019:
2951428.
94. Muhammed RA, Hassawi DS, Ibaheem NK. Cytotoxic
Activity of Taraxacum officinale Ethanolic Plant Extract
against Human Breast Cancer (MCF-7) Cells and Human Hepatic (WRL-68) Cells. Iraqi J Cancer Med Genet
2018; 1: 16-21.
95. Han H, Chen GZ, Zhou SK, Xu RR, Wu CL. In vitro anti-tumor activity in SGC-7901 human gastric cancer
cells treated with dandelion extract. Trop J Pharm Res
2018; 17: 65-70.
96. Nassan MA, Soliman MM, Ismail SA, El-Shazly S. Effect
of Taraxacum officinale extract on PI3K/Akt pathway in
DMBA-induced breast cancer in albino rats. Biosci Rep
2018; 38: BSR20180334.
97. Zhu H, Zhao H, Zhanga L, Xu J, Zhu C, Zhao H, Lv G. Dandelion root extract suppressed gastric cancer cells proliferation and migration through targeting lncRNA-CCAT1.
Biomed Pharmacother 2017; 93: 1010-1017.

17

98. Takahashi N. Induction of Cell Differentiation and Development of New Anticancer Drugs. Yakugaku Zasshi
2002; 122: 547-563.
99. Hata K, Ishikawa K, Hori K, Konishi T. Differentiation-inducing activity of lupeol, a lupane-type triterpene from
Chinese dandelion root (Hokouei-kon), on a mouse
melanoma cell line. Biol Pharm Bull 2000; 23: 962-967.
100. Di Giorgio C, Boyer L, De Meo M, Laurant C, Elias R,
Ollivier E. In vitro and in vivo antimutagenic effects of
DIG, a herbal preparation of Berberis vulgaris, Taraxacum officinale and Arctium lappa, against mitomycin C.
J Nat Med 2015; 69: 267-277.
101. Wright CI, Van-Buren L, Kroner CI, Koning MM. Herbal medicines as diuretics: a review of the scientific evidence. J Ethnopharmacol 2007; 114: 1-31.
102. Clare BA, Conroy RS, Spelman K. The diuretic effect in
human subjects of an extract of Taraxacum officinale
folium over a single day. J Altern Complement Med
2009; 15: 929-934.
103. Rácz-Kotilla E, Rácz G, Solomon A. The action of Taraxacum officinale extracts on the body weight and
diuresis of laboratory animals. Planta Med 1974; 26:
212-217.
104. Hook I, McGee A, Henman M. Evaluation of dandelion
for diuretic activity and variation in potassium content.
Int J Pharmacogn 2008; 31: 29-34.
105. Das S, Vasudeva N, Sharma S. Kidney disorders and
management through herbs: a review. J Phytopharmacol 2019; 8: 21-27.
106. Karakuş A, Değer Y, Yıldırım S. Protective effect of
Silybum marianum and Taraxacum officinale extracts
against oxidative kidney injuries induced by carbon tetrachloride in rats. Ren Fail 2017; 39: 1-6.
107. Zafar M, Naz L, Khan NI, Sohail S, Yasmeen G, Zehra N.
Role of taraxacum officinale wigg. against experimentally induced renal damage through carbon tetrachloride in rats. Int J Biol Biotech 2019; 16: 307-312.
108. Liu L, Xiong H, Ping J, Ju Y, Zhang X. Taraxacum officinale protects against lipopolysaccharide-induced acute
lung injury in mice. J Ethnopharmacol 2010; 130: 392397.
109. Seo SW, Koo HN, An HJ, Kwon KB, Lim BC, Seo EA,
Ryu DG, Moon G, Kim HY, Kim HM, Hong SH. Taraxacum officinale protects against cholecystokinin-induced
acute pancreatitis in rats. World J Gastroenterol 2005;
11: 597-599.
110. Al-Malki AL, Abo-Golayel MK, Abo-Elnaga G, Al-Beshri
H. Hepatoprotective effect of dandelion (Taraxacum officinale) against induced chronic liver cirrhosis. J Med
Plants Res 2013; 7: 1494-1505.
111. Park CM, Youn HJ, Chang HK, Song YS. TOP1 and 2,
polysaccharides from Taraxacum officinale, attenuate
CCl(4)-induced hepatic damage through the modulation of NF-kappaB and its regulatory mediators. Food
Chem Toxicol 2010; 48: 1255-1261.
112. Fallah H, Zarrei M, Ziai M, Mehrazma M, Alavian SM,
Kianbakht S, Mehdizadeh M. The effects of Taraxacum
officinale L. and Berberis vulgaris L. root extracts on carbon tetrachloride induced liver toxicity in rats. J Med
Plants 2010; 9: 45-52.
113. You Y, Yoo S, Yoon HG, Park J, Lee YH, Kim S, Oh KT,
Lee J, Cho HY, Jun W. In vitro and in vivo hepatoprotective effects of the aqueous extract from Taraxacum
officinale (dandelion) root against alcohol-induced oxidative stress. Food Chem Toxicol 2010; 48: 1632-1637.
114. N Tabassum, MA Qazi, A Shah. Curative Activity of
Ethanol Extract of Taraxacum officinale Weber. Against
CCl4 Induced Hepatocellular Damage in Albino Rats. J
Pharm Res 2011; 4: 687-689.

18

115. Ahmad D, Gulfraz M, Ahmad MS, Nazir H, Gul H, Asif
S. Protective action of Taraxacum officinale on CCl4
induced hepatotoxicity in rats. Afr J Pharm Pharmacol
2014; 8: 775-780.
116. Gulfraz M, Ahamd D, Ahmad MS, Qureshi Q, Mahmood RT, Jabeen N, Abbasi KS. Effect of leaf extracts of
Taraxacum officinale on CCl4 induced hepatotoxicity in
rats, in vivo study. Pak J Pharm Sci 2014; 27: 825-829.
117. Park JY, Park CM, Kim JJ, Song YS. Hepatoprotective
Activity of Dandelion (Taraxacum officinale) Water Extract against D-Galactosamine-Induced Hepatitis in
Rats. J Korean Soc Food Sci Nutr 2008; 37: 177-183.
118. SE El-gengaihi, EM Hassan, HA Farouk, AA Refaee, Mohammed MA, Mossa ATH. Hepatoprotective of Taraxacum
officinale against liver damage induced by carbon tetrachloride in male rats. J Chem Pharm Res 2016; 8: 538-545.
119. Huang S, Meng N, Liu Z, Guo L, Dong L, Li B, Ye Q.
Neuroprotective Effects of Taraxacum officinaleWigg.
Extract on Glutamate-Induced Oxidative Stress in HT22
Cells via HO-1/Nrf2 Pathways. Nutrients 2018; 10: 926.
120. Li B, Lee DS, Choi HG, Kim KS, Ji HY, Rho JM, Kim KM,
Kim YC. Neuroprotective Effect of the Aerial Parts of
Taraxacum officinale on Glutamate-induced Oxidative
Injury in Mouse Hippocampal HT22 Cells. Yakhak Hoeji
2011; 55: 314-318.
121. Gargouri M, Ghorbel-Koubaa F, Bonenfant-Magné M,
Magné C, Dauvergne X, Ksouri R, Krichen Y, Abdelly
C, El Feki A. Spirulina or dandelion-enriched diet of
mothers alleviates lead-induced damages in brain and
cerebellum of newborn rats. Food Chem Toxicol 2012;
50: 2303-2310.
122. Khazaei M, Pazhouhi M. Protective effect of hydroalcoholic extracts of Trifolium pratense L. on pancreatic β cell
line (RIN-5F) against cytotoxicty of streptozotocin. Res
Pharm Sci 2018; 13: 324-331.
123. Akhtar MS, Khan QM, Khaliq T. Effects of Portulaca
oleracae (Kulfa) and Taraxacum officinale (Dhudhal) in
normoglycaemic and alloxan-treated hyperglycaemic
rabbits. J Pak Med Assoc 1985; 35: 207-210.
124. Cho SY, Park JY, Parl EM, Choi MS, Lee MK, Jeon SM,
Jang MK, Kim MJ, Park YB. Alternation of hepatic antioxidant enzyme activities and lipid profile in streptozotocin-induced diabetic rats by supplementation of dandelion water extract. Clin Chim Acta 2002; 317: 109-117.
125. Kumar S, Narwal S, Kumar V, Prakash O. α-glucosidase
inhibitors from plants: A natural approach to treat diabetes. Pharmacogn Rev 2011; 5: 19-29.
126. Onal S, Timur S, Okutucu B, Zihnioğlu F. Inhibition of
alpha-glucosidase by aqueous extracts of some potent
antidiabetic medicinal herbs. Prep Biochem Biotechnol
2005; 35: 29-36.
127. Choi J, Yoon KD, Kim J. Chemical constituents from
Taraxacum officinale and their a-glucosidase inhibitory
activities. Bioorg Med Chem Lett 2018; 28: 476-481.
128. Iddrisu I, Oduro IN, Tandoh MA, Annan RA. Anti-diabetic effect of dandelion leaves and roots in type two diabetic patients: A systematic review. Nutr Food Sci 2015;
45: 479-492.
129. Goksu E, Eken C, Karadeniz O, Kucukyilmaz O. First
report of hypoglycemia secondary to dandelion (Taraxacum officinale) ingestion. Am J Emerg Med 2010; 28:
111.e1-111.e1112.
130. Amin Mir M, Sawhney SS, Jassal MMS. In-vitro antidiabetic studies of various extracts of Taraxacum officinale.
Pharma Innovation J 2015; 4: 61-66.
131. Jin YR, Jin J, Piao XX, Jin NG. The effect of Taraxacum
officinale on gastric emptying and smooth muscle motility in Rodents. Neurogastroenterol Motil 2011; 23:
766-e333.

THERAPEUTIC EFFECTS OF DANDELION
132. Kim HM, Lee EH, Shin TY, Lee KN, Lee JS. Taraxacum
officinale restores inhibition of nitric oxide production
by cadmium in mouse peritoneal macrophages. Immunopharmacol Immunotoxicol 1998; 20: 283-297.
133. Kim HM, Oh CH, Chung CK. Activation of inducible
nitric oxide synthase by Taraxacum officinale in mouse
peritoneal macrophages. Gen Pharmacol 1999; 32:
683-688.
134. Kasianningsih S, Rivanti E, Pratama RH, Pratama NR,
Ikawati M, Meiyanto E. Taraxacum officinale leaves ethanolic extract as immunostimulatory agent for reducing
side effect of doxorubicin in sprague dawley rats. Indones J Cancer Chemoprevent 2011; 2: 135-140.
135. Yoon TJ. Effect of water extracts from root of Taraxacum officinale on innate and adaptive immune responses in mice. Korean J Food Nutr 2008; 21: 275-282.
136. Koh YJ, Cha DS, Ko JS, Park HJ, Choi HD. Anti-inflammatory effect of Taraxacum officinale leaves on
lipopolysaccharide-induced inflammatory responses in
RAW 264.7 cells. J Med Food 2010; 13: 870-878.
137. Hu C, Kitts DD. Luteolin and luteolin-7-O-glucoside
from dandelion flower suppress iNOS and COX-2 in
RAW264.7 cells. Mol Cell Biochem 2004; 265: 107113.
138. Kim HM, Shin HY, Lim KH, Ryu ST, Shin TY, Chae HJ,
Kim HR, Lyu YS, An NH, Lim KS. Taraxacum officinale
inhibits tumor necrosis factor-alpha production from rat
astrocytes. Immunopharmacol Immunotoxicol 2000;
22: 519-530.
139. Awortwe C, Sackeyfio A, Osei-safo D, Bugyei K, Asiedu-Gyekye I. Dual effect of Taraxacum officinale leaves
anticholinergic and inhibitory effect on inflammatory
cells in ovalbumin-sensitized guinea-pigs. Afr J Pharm
Pharmaco 2011; 5: 2613-2619.
140. Park CM, Park JY, Noh KH, Shin JH, Song YS. Taraxacum
officinale Weber extracts inhibit LPS-induced oxidative
stress and nitric oxide production via the NF-κB modulation in RAW 264.7 cells. J Ethnopharmacol 2011;
133: 834-842.
141. Park CM, Cho CW, Song YS. TOP 1 and 2, polysaccharides from Taraxacum officinale, inhibit NFκB-mediated
inflammation and accelerate Nrf2-induced antioxidative potential through the modulation of PI3K-Akt signaling pathway in RAW 264.7 cells. Food Chem Toxicol
2014; 66: 56-64.
142. Amin Mir M, Sawhney SS, Jassal MS. Taraxacum officinale herb as an antiinflammatory medicine. Am J Adv
Drug Deliv 2015; 3: 160-180.
143. Hu G, Wang J, Hong D, T Zhang, H Duan, X Mu, Z
Yang. Effects of aqueous extracts of Taraxacum Officinale on expression of tumor necrosis factor-alpha and
intracellular adhesion molecule 1 in LPS-stimulated RMMVECs. BMC Complement Altern Med 2017; 17: 38.

144. Awortwe C, Osei-Safo D, Asiedu-Gyekye IJ, Sackeyfio
AC. The anti-inflammatory activity of taraxacum officinale leaves in ovalbumin-sensitized guinea-pigs. Int J
Pharm Pharm Sci 2013; 5: 628-633.
145. Jeon D, Kim SJ, Kim HS. Anti-inflammatory evaluation
of the methanolic extract of Taraxacum officinale in
LPS-stimulated human umbilical vein endothelial cells.
BMC Complement Altern Med 2017; 17: 508.
146. Trojanová I, Rada V, Kokoska L, Vlková E. The bifidogenic effect of Taraxacum officinale root. Fitoterapia 2004;
75: 760-763.
147. Berezi EP, Monago C, Adelagun ROA. Haematological profile of rats treated with aqueous extracts of
common dandelion leaf (Taraxacum officinale Weber)
against carbon tetrachloride (CCl4) toxicity. Int J Biochem Biotechnol 2013; 2: 263-267.
148. Choi UK, Lee OH, Yim JH, Cho CW, Rhee YK, Lim SI,
Kim YC. Hypolipidemic and antioxidant effects of dandelion (Taraxacum officinale) root and leaf on cholesterol-fed rabbits. Int J Mol Sci 2010; 11: 67-78.
149. Zhang J, Kang MJ, Kim MJ, Kim ME, Song JH, Lee YM,
Kim JI. Pancreatic lipase inhibitory activity of taraxacum
officinale in vitro and in vivo. Nutr Res Pract 2008; 2:
200-203.
150. González-Castejón M, García-Carrasco B, Fernández-Dacosta R, Dávalos A, Rodriguez-Casado A. Reduction of adipogenesis and lipid accumulation by Taraxacum officinale (Dandelion) extracts in 3T3L1 adipocytes:
an in vitro study. Phytother Res 2014; 28: 745-752.
151. Kim JJ, Park CM, Kim MJ, Cho CW, Song YS. Hypolipidemic effect of dandelion (Taraxacum officinale) extracts
via fecal lipid excretion in C57BL/6 mice fed an atherogenic diet. Food Sci Biotechnol 2014; 23: 841-847.
152. Soliman NA, El-Dardiry SA. Taraxacum officinale and Silybum marianum alone or combined orchestrate experimentally induced hepatic steatosis through lipogenecity, glucose tolerance and oxidant/antioxidant status. Int
J Biol Chem Sci 2015; 9: 1918-1928.
153. Raghu Mohan Rao P, Jyothi Y, Imam Rabban S. Anti-obesity activity of Taraxacum officinale in high fat
diet induced obese rats. J Chem Pharm Res 2015; 7:
244-248.
154. Gerbino A, Russo D, Colella M, Procino G, Svelto M,
Milella L, Carmosino M. Dandelion Root Extract Induces
Intracellular Ca2+ Increases in HEK293 Cells. Int J Mol
Sci 2018; 19: 1112.
155. Chung HJ, Noh Y, Kim MS, Jang A, Lee CE, Myung SC.
Steroidogenic effects of Taraxacum officinale extract on
the levels of steroidogenic enzymes in mouse Leydig
cells. Anim Cells Syst (Seoul) 2018; 22: 407-414.
156. Modaresi M, Resalatpour N. The effect of Taraxacum
officinale hydroalcoholic extract on blood cells in mice.
Adv Hematol 2012; 2012: 653412.

19

