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ABSTRACT

Arctium lappa L., a widely distributed medicinal and edible plant in the Asteraceae family, is
rich in phytochemicals. The plant's roots, with cylindrical shapes and brown skin, have been
historically used in traditional medicine for various health concerns. Commonly known as
Niubang in China, gobo in Japanese, and repejnik in Russia, burdock has been employed for
issues ranging from gastrointestinal complaints to skin conditions. Its stem, featuring crimson-
violet flower heads, reaches a height of 1 meter, while the root extends up to 45-50 cm in depth.
Arctium lappa diverse compounds include volatile oils, lignans, sesquiterpene lactones,
polyynes, and caffeic acid derivatives. Pharmacologically, A. lappa exhibits antibacterial, anti-
inflammatory, and anti-fatigue activities. Its extract has proven effective against Bacillus
subtilis and Candida albicans. Additionally, A. lappa demonstrates antiviral activity against
porcine circovirus type 2. The plant's anti-diabetic potential is evident in glucose tolerance
improvement and insulin secretion suppression. It also displays anticancer effects, causing
cytotoxic and genotoxic effects on root meristem cells. This comprehensive overview
underscores the multifaceted properties of Arctium lappa, making it a valuable subject for

further exploration in pharmaceutical and therapeutic applications.
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INTRODUCTION

Arctium lappa L., a medicinal and edible plant belonging to the Asteraceae family, is widely
distributed globally, especially in Asia. This shrub typically reaches a height of approximately
1 meter, featuring roots that can extend up to 45-50 cm in depth and 3-6 cm in diameter. The
roots have a cylindrical shape, a brown skin, and an inner color ranging from white to

yellowish-white, depending on the plant's age [1].

The common names of A. lappa vary across different regions. In China, it is known as Niubang,
referred to as gobo in Japanese, and identified as repejnik in Russia [2,3]. Throughout history
and across diverse cultures, burdock has garnered significant attention in traditional medicine.
It has been utilized to enhance overall well-being and address various health concerns such as
fever, dizziness, throat pain, infections, diabetes, diuretic properties, anti-inflammatory effects,
toothaches, swelling, boils, cuts, wounds, and even hair loss [4].

Traditional Uses

Arctium root preparations have a historical association with addressing gastrointestinal issues,
acting as a diaphoretic and diuretic, and contributing to blood purification. Additionally,
externally, it found application in treating conditions like ichthyosis, psoriasis, and seborrhea
of the scalp. In Chinese traditional medicine, burdock root was employed for the treatment of
skin-related problems such as carbuncles, ulcers, and erythema, along with addressing sore
throats [5].

Morphological Characteristics

Arctium stem boasts numerous branches, each adorned with numerous crimson-violet flower
heads that give rise to the well-known burrs, lending the plant its distinctive name. As a
biennial, it reaches a height ranging from three to nine feet. The root is characterized by a
robust, tough, brown bark with longitudinal wrinkles and a white interior. Cultivating the plant

is easily accomplished from seed in moist, nutrient-rich soil and full sunlight [6].
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Figure 1. Morphological features of Articum Lappa

Phytochemistry

The plant contains a diverse range of compounds, including volatile oils with small amounts
of phenylacetaldehyde, benzaldehyde, and 2-alkyl-3-methoxypyrazines. Lignans such as
neoarchtiin A and arctigenin, sesquiterpene lactones, polyynes (with trideca-l, ll-dien-3, 5,7,9-
tetrain as key components), sulfur derivatives, and caffeic acid derivatives like chlorogenic
acid and isochlorogenic acid are present. Polysaccharides in the form of fructose, mucilages
like xyloglucans and acidic xylans, and triterpenes including alpha-amyrin, omegataraxasterol,
and acetic acid ester are also part of the plant's composition. Phytosterols such as beta-
sitosterol, stigmasterol, campesterol, and their esters, along with tannins, contribute to its

chemical makeup.

Lignans have been isolated from different plant parts, with arctigenin found in leaves, fruits,
seeds, and roots; arctiin in leaves, fruits, and roots; trachelogenin in fruits; lappaol F in fruits
and seeds; and diarctigenin in fruits, roots, and seeds. Fruits also yield terpenoids like beta-
eudesmol, 3a-hydroxylanosta-5, 15-diene, and 3o-acetoxy-hop-22(29)-ene. Polyphenols,
including caffeic acid from stems, leaves, and root skin, chlorogenic acid from leaves and root
skin, and tannins from roots, are part of the chemical profile. Roots contain inulin and sterols.

Furthermore, the plant provides amino acids, essential metal elements such as potassium,
calcium, iron, magnesium, manganese, sodium, zinc, and copper. It also offers vitamins C, A,

B1, and B2, as well as crude fiber, phosphorus, and carotene [7-11].

Pharmacological Activities

Antimicrobial Activity

A. lappa has demonstrated antibacterial activity against various strains, including Gram-
negative bacteria such as E. coli, Shigella flexneri, and Shigella sonnei, as well as Gram-
positive bacteria like Staphylococcus aureus and Bacillus subtilis, along with Mycobacterium.
Furthermore, the lyophilized extract of A. lappa has proven effective against Bacillus subtilis
and Candida albicans. The ethyl acetate fraction of the extract was utilized as intracanal
medication for a 5-day period in teeth infected with Candida albicans, E. coli, Lactobacillus
acidophilus, Pseudomonas aeruginosa, and Streptococcus mutans. Impressively, this treatment

inhibited microbial growth after a 14-day observation period [12,13].

Anti-inflammatory Activity

APJPAS



Rawat et al., APJPAS, 2023, Vol. 8(6)

Arctium lappa has shown efficacy in reducing edema in a rat-paw model of carageenan-induced
inflammation. Its extract demonstrated a significant reduction in the release of inflammatory
mediators by inhibiting degranulation and cys-leukotriene release.

In investigating the anti-inflammatory mechanism of arctigenin from A. lappa, cultured
macrophage RAW 264.7 cells were employed. Arctigenin exhibited a dose-dependent
suppression of lipopolysaccharide (LPS)-stimulated nitric oxide (NO) production and secretion
of pro-inflammatory cytokines, including TNF-a and IL-6. Furthermore, arctigenin strongly
inhibited the expression and enzymatic activity of inducible nitric oxide synthase (iNOS), while
the expression and activity of cyclooxygenase-2 (COX-2) were not affected by arctigenin [14].
Anti-fatigue effect

The anti-fatigue effect of Arctium lappa L. extract was investigated in male mice using the
forced swimming test. Mice treated with 4 and 6 g/kg of the Arctium lappa extract exhibited a
significantly prolonged swimming time compared to the control group. Additionally, hepatic
glycogen storage in groups treated with 2, 4, and 6 g/kg of the extract was significantly
increased. Notably, lactic acid clearance in groups treated with 4 and 6 g/kg of Arctium lappa
extract was significantly accelerated following the swimming activity in mice [15].
Anticancer activity

The cytotoxic and genotoxic effects of A. lappa root aqueous extract were investigated on the
root meristem cells of Allium cepa (onion). Onion bulbs were subjected to concentrations of
12, 62.5, and 125 mg/ml of A. lappa extracts. The study revealed cytotoxic effects on cell
division in A. cepa, with A. lappa root extract causing a significant increase in the total number
of chromosomal aberrations and micronuclei (MNC) formations in A. cepa root tip cells. Two
of the tested concentrations exhibited mitodepressive effects on cell division and induced
disturbances in mitotic spindle formation in Allium cepa [16].

Antidiabetic activity

A. lappa root extract has demonstrated in vivo anti-diabetic activity by enhancing glucose
tolerance and suppressing insulin secretion [7]. Evaluation of the anti-diabetic effect of A. lappa
root extract revealed a significant decrease in serum glucose levels and an improvement in
insulin levels [18]. Another study found that A. lappa root extract contributed to a reduction in

body weight and serum glucose levels [19].

The total lignan extracted from Fructus Arctii, the dried ripe fruit of A. lappa, exhibited anti-
diabetic properties in an alloxan-induced diabetic mice model. This was achieved by down-

regulating blood glucose levels, enhancing glucose tolerance, and increasing serum insulin
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levels [20]. In a study involving Goto-Kakizaki type 2 diabetic mice, Fructus Arctii total lignan
displayed significant hypoglycemic potential by promoting glucose tolerance, insulin
secretion, and GLP-1 release, while concurrently suppressing the intestinal absorption of

glucose [21].

The hypoglycemic activity of arctigenic acid14 (PubChem CID: 141309089) was investigated
in Goto-Kakizaki rats, revealing an enhancement in glucose tolerance and insulin secretion,
accompanied by a suppression of blood glucose levels and glycosylated hemoglobin.
Antiviral Activity

The antiviral activity of arctigenin4 was assessed in mice challenged with porcine circovirus
type 2 (PCV2), revealing a notable inhibition in the proliferation of PCV2 in various organs,
including the lungs, inguinal lymph nodes, and spleen [22].

CONCLUSION

Arctium lappa L., commonly known as burdock, emerges as a versatile plant with a rich history
of traditional medicinal uses across diverse cultures. The plant, belonging to the Asteraceae
family, exhibits a broad spectrum of pharmacological activities, including antibacterial, anti-
inflammatory, anti-fatigue, antiviral, anticancer, and anti-diabetic effects. The morphological
characteristics of A. lappa, such as its crimson-violet flower heads and robust root system,
contribute to its distinctive appearance. The phytochemical composition of the plant,
encompassing Vvolatile oils, lignans, sesquiterpene lactones, polyynes, and caffeic acid
derivatives, underscores its potential therapeutic value. The documented pharmacological
activities highlight A. lappa's potential in addressing various health issues, from microbial
infections to inflammation, fatigue, and even chronic conditions like diabetes. Additionally, its
anti-cancer properties and the ability to modulate glucose metabolism further emphasize its
significance in the realm of natural medicine. While the provided information offers valuable
insights into the diverse facets of Arctium lappa, continued research is warranted to unravel its
full therapeutic potential, understand underlying mechanisms, and explore practical
applications in modern medicine. As a plant deeply rooted in traditional practices, burdock
holds promise as a source of novel compounds for pharmaceutical development and
complementary healthcare strategies.
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