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ABSTRACT 

Elephantopus mollis Kunth., belongs to the family Asteraceae is a herbaceous 
perennial that originated from tropical America and was widely introduced to high rainfall 
tropical Africa, Asia and the Pacific. The whole plant and parts of this plant have been 
traditionally used and extensively studied for the treatment of various diseases, especially as 
cytotoxic agents. Other pharmacological activities such as anti-inflammatory, antioxidant, 
anti-leishmaniasis, antiprotozoal, antimicrobial, antidiabetic, bone stimulating regeneration 
and hepatoprotection activity have been reported in various research articles. This review 
intends to provide comprehensive investigations and findings of pharmacological activity 
from Elephantopus mollis Kunth., as well as the traditional uses, phytochemical constituents, 
and isolated compounds from E. mollis Kunth. 
 
Keywords: Elephantopus mollis Kunth., pharmacological activity, traditional medicine, 
phytochemical constituent, sesquiterpene lactone 
 
 

 

1. Introduction  
The genus Elephantopus belongs to 

the family Asteraceae. The plant name derives 
from the Greek word elephas means elephant 
and ‘pous’ means foot. Thus, the genus 
Elephantopus is also called elephant’s foot. 
Elephantopus mollis Kunth. is a herbaceous 
perennial and originated from tropical 
America. It has been widely introduced and 
becomes an invasive plantation in high 
rainfall tropical Africa, Asia and the Pacific 
since the beginning of the 20th century.1,2 

E. mollis Kunth. is a perennial herb 
0.5–2.0 m in height. Leaves are alternate 

and straightforward, 10–20 by 3–5 cm up to 
30 cm long, rosette, elliptic or oblong. 
Leave and stem surfaces develop long-soft 
(filiform) hairs. Stem leaves are alternate, 
ovate to lanceolate, scabrid above, pilose 
below, 5–25 cm long, 3–10 cm wide, the 
margins shallowly to sharply toothed, lower 
surface gland-dotted and resinous. The leaf 
stalk is winged and decurrent. Flower heads 
are up to 2 cm across with small corolla 
white about 4 mm in length, surrounded by 
three leaf-like bracts about 1 cm long. Seeds 
black, about 3 mm long, densely covered in 
fine short hairs, apex with five white bristles 
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3–4.5 mm long, each with a broad base; 

receptacle without scale
2,3 

(Fig. 1). 

Among the 32 species in this genus,
4
 

only two species are recorded in Indonesia, 

namely E. scaber Linn. and E. mollis Kunth.
5
 

Morphologically, they share relatively similar 

characteristics.
3
 Hence, they are called as the 

same Indonesian traditional name, “Tapak 

Liman”. 

The extract and simplicia of E. scaber 

Linn. have been standardized, while the E. 

mollis Kunth. has not been standardized.
6
 

The traditional uses of E. scaber Linn and E. 

mollis Kunth. has been proven as treatment 

for asthma,
7
 microbial infection,

8
 wound-

healing,
9
 and hepatoprotection.

10
 The leaves 

and roots are traditionally used as a tonic, 

antipyretic, expectorant, anti-catarrhal, emollient, 

healing, anti-rheumatic, astringent, and diuretic.
5
 

Thirty-five compounds were isolated from 

E. scaber Linn., including four sesquiterpene 

lactones, five flavones, and nine triterpenes. 

Bioactivity studies on E. scaber Linn. 

demonstrated that the extracts or compounds 

from this species showed antibacterial, 

antiviral, and cytotoxicity activities.
11

 The 

sesquiterpene lactones, in particular, have 

been explored for their anticancer, anti-

inflammatory and hepatoprotective activities.
12

 

Previous bioactivity literatures have reported 

similar pharmacology activity of the extracts 

or isolated compounds of E. mollis Kunth. 

for anti-inflammatory, antioxidant, cytotoxic, 

apoptotic, and anti-α-glucosidase properties.
13,14

 

E. scaber Linn. are the most widely 

explored plant in the genus Elephantopus, 

but the information about the traditional 

uses, pharmacological activity, phytochemical 

composition and the compounds isolated 

from E. mollis Kunth. have been limited. This 

review intends to provide comprehensive 

information on the pharmacological activities 

of E. mollis Kunth., as well as the traditional 

uses, phytochemical compositions, and isolated 

compounds. 

 

 

Fig. 1. Elephantopus mollis Kunth.
5
 

2. Material and methods 
The literature search was conducted 

to gather all relevant information about 

botanical characterization, ethnopharmacology, 

secondary metabolites, and pharmacological 

activities of E. mollis Kunth. All available 

information was retrieved by Internet 

databases (PubMed, Web of Science, Wiley, 

Science Direct, Elsevier, Google Scholar, ACS 

publications, and Springer Link. All studies 

relating to E. mollis Kunth. reported up to 

October 2021 were included in this review. 
 

3. Taxonomy 

According to the Commonwealth Agri-

cultural Bureaux International (CABI),
2
 the 

taxonomy of E. mollis Kunth. is as follow. 

Domain  : Eukaryota 

Kingdom : Plantae 

Phylum  : Spermatophyta 

Subphylum : Angiospermae 

Class  : Dicotyledonae 

Order  : Asterales 

Family  : Asteraceae 

Genus  : Elephantopus 

Species  : E. mollis Kunth. 
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4. Ethnomedical history 
E. mollis Kunth. has been used as a folk 

medicine for various therapeutic properties. 

The herbs of E. mollis Kunth are used as 

Chinese traditional medicine for the 

treatment of hepatitis, tonsillitis, colds, and 

carbuncles.
10,15

 In the Philippines, E. mollis 

Kunth. leaves are used as tonic, diuretic, 

febrifuge, and diaphoretic. The juice from 

manually macerated by hand is applied 

topically to reduce itching. In Myanmar, the 

decoction of aerial parts empirically is used 

to treat irregular menstruation. In Guam, the 

decoction of the whole plant is to treat 

asthenia fever.
16

 In Ecuador, E. mollis Kunth. 

is traditionally used for Leishmaniasis.
17

 It 

is also used in traditional Cameroonian 

medicine to treat fracture repair and bone 

diseases.
18

 In Indonesia, leaves and roots are 

traditionally used as a tonic, antipyretic, 

expectorant, anti-catarrhal, emollient, wound-

healing, anti-rheumatic, astringent, and diuretic. 

It is also used externally for the treatment of 

elephantiasis and bruises. The infusion of the 

leaves is believed to reduce kidney stones, 

whooping cough, and bronchitis.
5
 

 

5. Phytochemical constituent 
The chemical composition of methanol 

extract of E. mollis Kunth. includes flavonoids, 

polyphenols, triterpenes, and sterols.
19

 The 

preliminary phytochemical screening of 

ethanol extract of E. mollis Kunth. are 

polyphenolics and terpenoids. There are no 

alkaloids, tannins, and saponins.
20

 The study 

conducted by Bich Ngoc et al.
21

 showed that 

the ethyl acetate extract contains carbohydrates, 

flavonoids, phenolics, steroids, terpenoids, 

saponins, and tannins. Interestingly, tannins 

and saponins are the first reported contents 

of E. mollis Kunth. only in Vietnam. 

Several studies of E. mollis Kunth. 

reported several compounds including 

molephantin (1), molephantinin (2), and 

phantomolin (3), as well as the compounds 

that have previously been known as triterpene 

Amyrin acetate (4), lupeol acetate (5), 

epifriedelanol (6), and sigmasterol (7).
22

 E. 

mollis cultivated in Peru and Brazil were 

reported to contain sesquiterpene lactones 

with antileishmaniasis activity, i.e., 2,5-epoxy-

2 -hydroxy-8 -(2-methylpropenoiloxy)-4 (15), 

10 (14), 11 (13) -germakatrien-12.6 -olide 

(8), (4 H)-8 -(2-methylpropenoiloxy)-2-oxo-1 

(5), 10 (14), 11 (13) -guaiatrien-12-6 α-olide (9), 

(4 H)-5 -hidroksi-8 -(2-methylpropenoiloxy)- 

1 (10), 11 (13) 12.6-guaiadien--olide (10), 

along with other sesquiterpene molephantin 

(1), elephantopin (11), isoelephantopin (12), 

and 2-de-etoxy-2 -metoxyphantomolin (13).
23

 

Methanol extract of E. mollis Kunth. 

root and leaves collected in Cameroon contains 

new compounds, elephanmollen (14) and 

2,5-epoxy -2 -hidroxy-8 -(2-methylbut-2- 

enoiloxy)-4 (15), and 10 (14) 11 (13) -

germakratrien-12.6 -olide (15), as well as the 

compounds that have previously been identified, 

i.e., molephantin (1), molephantinin (2), 2,5-

epoxy-2 -hidroxy-8 -(2-metilpropenoiloxy)-4 

(15), 10 (14) 11 (13) -germakratrien-12.6 -

olide (16), 2,5-epoxy-2 -hidroxy-4 α methoxy-

8 -(2-methylpropenoiloxy)-10 (14), 11 (13), -

germakradien-12.6 -olide (17), 2,5-epoxy-

2 -metoxy-(2-methylpropenoiloxy), 1 (10), 

and 3 (4), 11 (13) -germakradien-12.6 -

olide (18).
24 

The methanol extract of E. 

mollis Kunth. roots and stems contyain three 

new sesquiterpene lactones, i.e., (4 H)-5 -

hidroxy-8 -(2-methybut-2-enoiloxy)-2-oxo-1 

(10), 11 (13) -guaiadien-12.6 -olide (19), 

(4 H)-8 -(2-methylbut-2-enoiloxy)-2-oxo-1 

(5), 10 (14), 11 (13) -guaiatrien-12.6 -olide 

(20) and 2,5-epoxy-2 -hidroksi-4 -methoxy-

8 -(2-methylbut-2-enoiloxy)-4 (15) and 10 

(14) 11 (13) -germakratrien-12.6 -olide (21), 

along with five other compounds that have 

previously been isolated, i.e., 2 methoxy-

2-deethoxyphantomolin (22), 2 -methoxy-

2-deethoxy-8-O-deacylphantolin-8-O-tiglinate 

(23), and molephantin (1), molephantinin 

(2).
25

 The methanol extract of all parts of E. 

mollis Kunth. contains lupeol (24), lupeol 

acetate (5), epifriedelinol (6), molephantin 

(1), 2-deethoxy-2-hydroxyphantomolin (13), 

and 3, 4-di-o-cafeoylquinic acid (25).
13,26
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Hydroalcoholic extract collected in 

Guangdong province, China, contains seven 

new compounds of sesquiterpene lactone 

and ten compounds that have previously 

been reported. Petroleum ether fraction of 

hydroalcoholic extract E. mollis Kunth. 

Contains 8-O-methacryloylelephanpane (26) 

2,4-bis-O-methyl-8-O-methacryloylelephanpane 

(27), 4-O-ethyl-8-O-methacryloylelephanpane 

(28), 8-O-methacryloylisoelephanpane (29), 2-

O-demethyltomenphantopin C (30), tomenpan-

topin C (31), Molephantin A (32), Molephantin 

B (33), Scabertopin (34), and isodeoxyele-

phantophin (35)
14

 (Fig. 2). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Chemistry structure of isolated compounds of E. Mollis Kunth. 
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Fig. 2. Chemistry structure of isolated compounds of E. Mollis Kunth (cont.).  
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Fig. 2. Chemistry structure of isolated compounds of E. Mollis Kunth (cont.). 
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6. Pharmacological activity 
6.1 Cytotoxic and antitumor activity 

Cytotoxic activity of E. mollis Kunth. 

has been reported in various research. It was 

reported that both extracts and isolated 

compounds were effective as cytotoxic agents 

(Table 1). Ethanol extract from whole plant 

E. mollis Kunth. was effectively inhibited 

human liver carcinoma HepG2 cells by 

apoptosis mechanism in caspase-3-dependent 

pathway.
20

 Bich Ngoc et al.
21

 demonstrated 

that ethyl acetate extract of E. mollis Kunth. 

leaves caused proliferative inhibition and 

apoptotic induction towards A549 lung cancer 

cells (IC50 = 18.66 μg/mL, SI = 5.8) and 

HL60 leukemia cells (IC50 = 7.45 μg/mL, SI 

= 14.5), while petroleum ether extract of E. 

mollis Kunth. leaves showed high toxicity to 

HL60 cell line (IC50 = 11.14 μg/mL, SI = 

6.7). Raji Burkitt lymphoma cells were also 

affected by these extracts (IC50 < 20 μg/mL, 

SI > 4). These extracts might restrain the 

cell proliferation due to PCNA-level down-

regulating, contribute to the cell proliferation 

and effectively activate apoptosis in lung cancer 

cells through extrinsic and intrinsic signaling 

pathways. The extract might also cause a 

mitotic failure, leading to P53-dependent 

apoptotic deaths in leukemia cells. 

Sesquiterpene lactones and triterpenes 

which contribute to the anticancer and 

antitumor activity of this species have also been 

isolated.
22,24-26,36

 In vivo and in vitro experiments 

demonstrated that these compounds possess 

cytotoxicity against a variety of cancer cell lines. 

These compounds were potent inhibitors on 

mouse models of Ehrlich ascites carcinoma, 

Walker 256 ascites carcinosarcoma, P-388 

lymphocytic leukemia, and B104 neuroblastoma 

cells.
22,25

 In particular, E.mollis Kunth. extracts 

showed high toxicity to various human cancer 

cell lines, including T47-D (ethyl acetate 

extract, IC50 = 12.57 μg/mL), liver carcinoma 

HepG2 (methanol extract, IC50 = 3.74 μg/mL), 

A549 (methanol extract, IC50 = 24.38 μg/mL), 

and colorectal carcinoma DLD-1 (methanol 

extract, IC50 = 3.29 μg/mL), breast carcinoma 

MCF-7 (methanol extract, IC50 = 3.97 μg/mL), 

lung carcinoma NCI–H23 (ethyl acetate extract, 

IC50 = 13.17 μg/mL).
11,12,19

 Recently, EM23 

(a sesquiterpene lactone) were found.
15,18

 

EM23 was toxic to chronic and acute 

leukemia cells by activating apoptosis 

through thioredoxin- and ROS-mediated 

signaling pathways.
22

 EM23 also triggered 

cell-cycle arrest and apoptosis in cervical 

cancer cell lines (CaSKi and SiHa) by 

generating ROS, inhibiting thioredoxin 

reductase (TrxR) activity, and activating 

ASK1/JNK signaling pathway.
28

 

6.2 Antioxidant activity 
Antioxidant activity of this species 

has been well investigated.
13,30,31

 An active 

antiradical phenolic compound, 3,4-di-O-

caffeoyl quinic acid was isolated from the 

methanolic extract of the whole plant. The 

isolated compound was more potent than its 

methanol extract with higher ferric reducing 

activity (EC50 = 2.18 ± 0.05 µg/mL), β-carotene 

bleaching activity (EC50 23.85 ± 0.65 µg/mL) 

and DPPH scavenging activity (EC50 = 68.91 

± 5.44 µg/mL), while the methanol extract 

exhibited higher secondary antioxidant activity 

as a metal chelator with lower EC50 (49.39 ± 

3.68 µg/mL) than the compound.
13

 Aqueous 

extract of whole plant, stem, root, leaves and 

flower were investigated for antioxidant DPPH 

scavenging activity. The flowers were proven 

to possess more potent antioxidant activity 

(EC50 = 32.2051 µg/mL) compared with other 

parts (p<0.05).
22

 Alian et al.
31

 has also 

investigated antioxidant assay in ethanol-

water extract of E. mollis Kunth. whole part, 

stem, and leaves. Both stems and leaves 

extracts exhibited significant antioxidant activity 

with IC50 = 2.53 and 4.13 µg/mL, respectively. 

The action of these antioxidants is believed 

to be due to their ability to donate hydrogen 

or electron atoms derived mainly from the 

flavonoid.
13,31

 

6.3 Antibacterial and antifungal activity 

The dichloromethane extract from 

leaves of E. mollis Kunth. has been evaluated 

for antibacterial potential against Bacillus 

cereus, Bacillus subtilis, Staphylococcus 

aureus, and Listeria monocytogenes. The result  
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Table 1. Review of pharmacological activity of E. mollis Kunth. 

 
Plant 

Part 
Type Compound(s) Test System (and Concentration/dose) Bioactivity (s) 

 

References 

Whole 

plant 
Ethyl acetate - In vitro: EC50= 9.38 ± 0.43 μg/mL after 72 

hours of exposure 
Cytotoxic activity 

against human liver 

carcinoma HepG2 

cells 

Ooi et al.
20 

Whole 

plant 
Ethyl acetate and 

petroleum ether 
- In vitro: ethyl acetate extract showed 

proliferative inhibition and apoptotic 

induction towards A549 lung cancer cells 

(IC50 = 18.66 μg/mL, SI = 5.8) and HL60 

leukemia cells (IC50 = 7.45 μg/mL, SI = 

14.5), while petroleum ether extract showed 

high toxicity to HL60 cell line (IC50 = 11.14 

μg/mL, SI = 6.7) and Raji lymphoma cells 

(IC50 < 20 μg/mL, SI > 4) 

Cytotoxic activity 

against A549 lung 

cancer cells, HL60 

leukemia cells, and 

Raji lymphoma cells 

Bich Ngoc 

et al.
21 

Whole 

plant 
Methanol  - In vitro: IC50 = 3.29 μg/mL for DLD-1 

colorectal adenocarcinoma cells. IC50 24.38 

μg/mL for small lung cancer A549 cells. 

Cytotoxic activity 

against DLD-1 

colorectal 

adenocarcinoma 

cells and small lung 

cancer A549 cells 

Kuete et 

al.
19 

Whole 

plant 
Methanol 3,4-di-O-caffeoyl quinic acid (25) 

 

In vitro: ferric reducing activity (EC50 = 2.18 

± 0.05 μg/mL), β-carotene bleaching activity 

(EC50= 23.85±0.65 μg/mL), scavenging 

activity (EC50 = 68.91 ± 5.44 μg/mL) 

cytotoxic activity (EC50 =3.26±0.35 μg/mL), 

α-glucosidase activity (EC50 = 241.80 ± 

14.29 μg/mL)   

Antioxidant and 

cytotoxicity 

activities in NCI-

H23 (human lung 

adenocarcinoma) 

and inhibitor of α -

glucosidase  

Ooi et al.
13 

Whole Ethanol (1) Molephantin; (2) Molephantinin; In vivo: 2.5 mg/kg/day (2) and (3) were Cytotoxic activity Lee et al.
22 
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Plant 

Part 
Type Compound(s) Test System (and Concentration/dose) Bioactivity (s) 

 

References 

plant (3) Phantomolin;, (4) β-amyrin 

acetate, (5) Lupeol acetate; (6) 

Epifriedelanol; (7) stigmasterol. 

 

potent inhibitors of Walker 256 ascites 

carcinosarcoma in Sprague-Dawley rats; 

33.3mg/kg/day in Ehrlich ascites tumor; 25 

mg/kg/day (1) also showed significant (T/C 2 

125%) anti-leukemic activity in the P-388 

lymphocytic leukemia (T/C = 146%)  
Root 

and 

stem 

Methanol (8) 2,5-epoxy-2 β -hydroxy-8α-(2-

methylpropenoyloxy)-4 (15), 10 (14), 

11 (13)-germacratrien-12,6α-olide; (9) 

(4βH)-8α-(2-methylpropenoyloxy)-2-

oxo-1 (5),10 (14), 11 (13)-guaiatrien-

12,6α-olide; (10) (4βH)-5α-hydroxy-

8α-(2-methylpropenoyloxy)-1 (10), 11 

(13)-guaiadiene-12,6α-olide; (22) 2β-

methoxy-2-deethoxyphanto-molin; 

(23) 2β-methoxy-2-deethoxy-8-O-

deacylphanto-molin-8-O-tiglinate 

In vitro: IC50 = (8) 1.93 µM; (9) 2.13 µM; 

(10) 1.58 µM; (22) 2.57 µM; (23) 3.85 µM 

 

Cytotoxic activity in 

neuroblastoma B104 

cells 

Tabopda et 

al.
25 

Root 

and 

leaves 

Chloroform  (14) Elephanmollen; (15) 2,5-epoxy-

2β-hydroxy-8α-[(E)-2-methylbut-2-

enoyloxy]-4 (15), 10 (14), 11 (13)-

germacratrien-12,6α-olide 

In vitro: IC50 = (14) 25.2 ± 2.9 µM; (15) 3.6 ± 

0.6 µM 

 

Cytotoxic activity in 

neuroblastoma B104 

cells 

Tabopda et 

al.
24 

Whole 

plant 
- EM23 (Sesquiterpene lactone) In vitro: IC50= 6.3 μM and 1.4 μM  in K562 

and HL-60 cells, respectively after 72 hours 

of exposure 

Cytotoxic activity in 

Human Myeloid 

Leukemia Cells 

HK562 and HL-60 

cells 

Liang et 

al.
15

; Li et 

al.
27 

Whole 

plant 
- EM23 (Sesquiterpene lactone) In vitro: Cytotoxic activity (IC50 for CaSki 

cells= 5.8 μM and IC50 for SiHa cells = 6.6 

μM) 

Cytotoxic activity in 

cervical CaSki and 

SiHa 

cell lines 

Shao et 

al.
28 

Leaves 1-3-butanediol - In vitro: extract (0.3%) significantly reduced 

the melanin content by 40% 
Inhibititory activity 

against 

Hasegawa 

et al.
29 
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Plant 

Part 
Type Compound(s) Test System (and Concentration/dose) Bioactivity (s) 

 

References 

melanogenesis in 

B16 Murine 

melanoma cells 
Whole 

plant 
Dichloromethane  (8) 2,5-epoxy-2 β -hydroxy-8α-(2-

methylpropenoyloxy)-

4(15),10(14),11(13)-germacratrien-

12,6α-olide;(9) (4βH)-8α-(2-

methylpropenoyloxy)-2-oxo-

1(5),10(14), 11(13)-guaiatrien-12,6α-

olide; (10)(4βH)-5α-hydroxy-8α-(2-

methylpropenoyloxy)-1(10),11(13)-

guaiadiene-12,6α-olide; (1) 

molephantin; (11) elephantopin (12) 

isoelephantopin; (13) 2-deethoxy-2β-

methoxyphantomolin 

In vitro: IC50 = <0,1-1,0 mg/mL 

 

Potent anti 

leishmaniasis 

activity (Leishmania 

major) 

 

Fuchino et 

al.
23 

Leaves Dichloromethane - In vitro: antiprotozoal activity (IC50  = 0.04 

μg/Ml, T. brucei. Rhodesiense; IC50 = 0.6 (L. 

donovanidon); IC50 = 2.2 μg/mL (P. 

falciparum); Antibacterial and antifungal 

activities: 2-3.9 mm inhibition zone against 

B. cereus ATCC11278 and C. albicans 

Antiprotozoal,  

antibacterial and 

antifungal activities 

against B. cereus 

ATCC11278 and C. 

albicans 

Gachet et 

al.
17 

Whole 

plant, 

stem, 

root, 

leaves 

and 

flower 

Aqueous - In vitro: antioxidant (scavenging) activity 

(IC50 part and whole plant = 32.2-153.31 

μg/mL); Antibacterial activity (inhibition 

zone 8.3±0.6 to 25.3±0.6 mm) 

Antioxidant and 

antibacterial 

activities against B. 

Cereus, B. subtilis, 

S. aureus, L. 

monocytogenes, E. 

coli, Salmonella 

Phuc et 

al.
30 

Whole 

plant, 

stem 

and 

Ethanol - In vitro: antioxidant activity (IC50 = 0.117 ± 

0.008 to 0.185 ± 0.002 μg/mL in DPPH 

assay);  IC50 = 2.53±0.49 to 17.04±0.29 

Antioxidant and 

potent antimicrobial 

against tested 

bacteria, except 

Alain et 

al.
31 
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Plant 

Part 
Type Compound(s) Test System (and Concentration/dose) Bioactivity (s) 

 

References 

leaves μg/mL in ABTS assay; and IC50 = 16.00 ± 

0.38 to 31.10 ± 0.035 µg/mL in FRAP assay; 

Antimicrobial activity (MIC/MBC ≤ 4 and 

MIC/MFC ≤4) 

S.enterica and 

fungisidal in C. 

albican. 

Whole 

plant 
Chloroform (26) 8-O-methacryloylelephanpane, 

(27)2,4-bis-O-methyl-8-O-

methacryloylelephanpane, (28) 4-O-

ethyl-8-O-methacryloylelephanpane, 

(29) 8-O-methacryloylisoelephanpane, 

(30) 2-O-demethyltomenphantopin C, 

(31), Tomenpantopin C, (32) 

Molephantin A, (33) Molephantin B  

(8) 2,5-epoxy-2 β -hydroxy-8α-(2-

methylpropenoyloxy)-

4(15),10(14),11(13)-germacratrien-

12,6α-olid; (9) (4βH)-8α-(2-

methylpropenoyloxy)-2-oxo-

1(5),10(14), 11(13)-guaiatrien-12,6α-

olide; (10) (4βH)-5α-hydroxy-8α-(2-

methylpropenoyloxy)-1(10),11(13)-

guaiadiene-12,6α-olide; (34) 

Scabertopin; (1) Molephantin; (35) 

Isodeoxyelephantopin; (21) 2,5-

epoxy2β-hydroxy-4α-methoxy-8α-

[(E)-2-methylbut-2-enoyloxy]- 

4(15),10(14),11(13)-germacratrien-

12,6α-olide; (15) 2,5-epoxy-2β-

hydroxy-8α-[(E)-2-methylbut-2-

enoyloxy]-4(15),10(14),11(13)-

germacratrien-12,6α-olide; (22) 

deethoxy-2β-hydroxyphantomolin 

In vitro: all tested compounds exhibited 

potent anti-inflammatory effects (IC50 values 

of 0.57 ± 0.17 to 14.34 ± 1.61 mM) 

 

Anti-inflammatory 

activity 
Wu et al.

14 
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Plant 

Part 
Type Compound(s) Test System (and Concentration/dose) Bioactivity (s) 

 

References 

Whole 

plant 
Aqueous - In vivo: anti-inflammatory activity (300 

mg/kg significantly inhibited the 

development of joint swelling induced by 

carrageenan; 500 mg/kg showed promotion 

of inhibition rate) 

Anti-inflammatory 

activity 
Tsai et al.

32 

Leaves 

and 

twigs 

Ethanol - In vivo: 250 and 750 mg/kg significantly 

increased mineral deposition 

Stimulatory activity 

of bone regeneration 
Ngueguim 

et al.
18 

Whole 

plant 
Aqueous - In vivo: hepatoprotective activity: 400 mg/kg 

reduced AST and ALT by 71.43 ± 11.36% 

and 63.82 ± 19.43%, respectively, compared 

with the negative control group after 2 weeks 

of treatment 

Hepatoprotective 

activity 
Phan and 

Nguyen
33 

Whole 

plant 
Aqueous - In vivo: hepatoprotective activity: 1g/kg 

significantly reduced AST and ALT (p<0.01) 

compared to a negative control. Improvement 

of hepatic fatty metamorphosis and necrosis 

of central lobule 

Hepatoprotective 

activity 
Lin et 

al.
34,35 
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showed the extract had higher antibacterial 

activity than the other parts, with strongest 

activity at 200 mg/mL compared with 

ampicillin.
30

 

The ethanol extract of E. mollis Kunth. 

was demonstrated to be significantly active 

against gram-negative strains (Escherichia 

coli ATCC 25922, Klebsiella pneumoniae 

ATCC 13883, Klebsiella pneumoniae NR 

41916, Pseudomonas aeruginosa HM 601, 

and Salmonella typhi); gram-positive strains 

(Staphylococcus aureus ATCC 43300, 

Staphylococcus aureus ATCC 49619, 

Staphylococcus aureus NR 46374, and 

Shigella flexineri NR 518) and yeasts 

(Candida albicans NR-29445, Candida krusei 

ATCC 6258, and Candida parapsilosis ATCC 

22019), with highest antifungal activity found 

with C. albicans.
31

 

6.4 Antiprotozoal activity 

The dichloromethane extract of E. mollis 

Kunth. whole plant was isolated and screened 

for antiparasitic potential against Leishmania 

major.
23

 The in vitro leishmanicidal activity 

of isolated compounds were significantly 

potent. Among them, elephantopin and 2-

deethoxy-2b-methoxyphantomolin expressed 

a strong inhibitory effect on growth of 

Leishmania major promastigotes.
23

 Gachet 

et al.
17

 assessed in vitro antiprotozoal potential 

of plants traditionally used in Ecuador and 

found the dichloromethane extract of E. mollis 

Kunth. Whole plant effectively inhibited 

Trypanosoma brucei rhodesiense (IC50 = 0.04 

μg/mL), Leishmania donovani (IC50 = 0.6 

μg/mL), and Plasmodium falciparum (IC50 = 

2.2 μg/mL). 

6.5 Anti-inflammatory activity 
Sesquiterpene lactones have been 

isolated from chloroform extract of E. mollis 

Kunth. whole plant and evaluated for anti-

inflammatory activity on LPS-stimulated RAW 

264.7 cells. All tested compounds exhibited 

potent anti-inflammatory activities (IC50 = 

0.57 ± 0.17 to 14.34 ± 1.61 mM), except 

tomenphantopin C (IC50 = 59.97 ± 1.53 mM).
14

 

Tsai et al.
32

 examined anti-inflammatory 

activity of the aqueous extract of E. mollis 

Kunth. whole plant and found the crude extract 

at 300 mg/kg significantly inhibited rat paw 

swelling induced by carrageenan injection. 

These results indicated E. mollis Kunth. has 

anti-inflammatory effects on acute experimental 

arthritis. 

6.6 Antidiabetic activity 

The isolated compound of E. mollis 

Kunth. whole plant, 3,4-di-O-caffeoyl quinic 

acid showed inhibitory activity against α-

glucosidase. The α-glucosidase inhibitory 

activity is a preliminary study for the 

development of therapy for type-2 diabetes 

mellitus. In this assay, the 3,4-di-O-caffeoyl 

quinic acid exhibited α-glycosidase inhibitory 

effects in a dose-dependent manner and 

showed more than 80% of inhibition at 

higher final concentrations between 625 

and 1250 µg/mL with EC50 = 241.80 ± 

14.29µg/mL. Hence, E. mollis Kunth. is a 

promising agent in treating type- 2 diabetes 

mellitus.
13

 

6.7 Hepatoprotective activity 

Phan and Nguyen
22 

investigated the 

pharmacological activities of the whole 

plant extract of E. mollis Kunth. that is 

traditionally used for remedy in various 

diseases in Vietnam. The plant extract at 400 

mg/kg possessed hepatoprotective activity 

in reducing AST and ALT in tested mice 

(71.43 ± 11.36% and 63.82 ± 19.43%, 

respectively). The extract also improved 

mice liver morphology, histo-pathology, and 

decreased cells size significantly (28.02 ± 6.33 

µm) compared to the negative control group 

(34.82 ± 6.36 µm).
28

 The hepatoprotective 

activity of water extracts of E. mollis H.B.K. 

in ‘Teng-Khia-U’, the traditional medicine of 

Taiwan, has also been evaluated. A dose of 

1g/kg significantly reduced AST and ALT 

(p<0.01) compared to the negative control. 

There was also improvement of hepatic fatty 

metamorphosis and necrosis of central lobule 

reported.
34

 

6.8 Stimulatory activity of bone regeneration 

Ngueguim et al.
18

 evaluated plants that 

are used in traditional Cameroonian medicine 

for the treatment of bone diseases and 
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fracture repair and found that ethanol extract 

of the leaves and twigs of E. mollis Kunth. 

were dose-dependently stimulated bone 

regeneration at the drill hole site. The doses 

of 250 and 750 mg/kg significantly increased 

mineral deposition compared to controls. 

The doses of 500 and 750 mg/kg improve 

microarchitecture of the regenerating bone, 

evident from increased bone volume 

fraction, trabecular thickness, trabecular 

number, and decreased trabecular separation 

and structure model index. E. mollis Kunth. 

accelerates fracture repair in rats via 

stimulatory effects on osteoblast differentiation 

and mineralization, thereby justifying their 

traditional use.
18

 

6.9 Skin-whitening agent 

Leaves of 1,3-butanediol extracts was 

actively reduced melanogenesis by down-

regulating Microphtalmia-associated Trans-

cription Factor (MiTF) expression without 

cytotoxic effect, at least in B16 Murine 

melanoma cells. Given this significant effect, 

E. mollis Kunth could be potentially useful as 

skin-whitening agent.
29

 

 

7. Conclusion 
E. mollis Kunth., belonging to the 

family Asteraceae, is a herbaceous perennial 

that originated from tropical America and 

was widely introduced to high rainfall 

tropical Africa, Asia and the Pacific. Our 

comprehensive review of the scientific 

literatures indicated that E. mollis Kunth. Is 

a valuable herbal medicine with therapeutic 

potentials for various diseases. Numerous 

studies have shown that the extracts and 

secondary metabolites isolated from this 

plant have been used as folk medicine with 

diverse medicinal properties. The ethnomedical 

claims have been scientifically proved by 

conducting extensive research on this plant. 

Various pharmacological activities, such 

as cytotoxic activity, anti-inflammatory, anti-

oxidant, anti-leishmaniasis, antiprotozoal, anti-

microbial, antidiabetic, bone stimulating re-

generation and hepatoprotective activity, 

have been evaluated. 

To date, more than 25 secondary 

metabolites have been isolated and identified 

from plant of E. mollis Kunth. Among them, 

sesquiterpene lactones in the specific 

extracts such as methanol, petroleum ether, 

ethyl acetate, chloroform, ethanol and aqueous 

extracts contribute to most pharmacological 

activities. The major sesquiterpenoids of E. 

mollis Kunth. have been extensively studied 

to a variety of anticancer activity and highly 

significant results have been reported in a 

various cancer cell-line. These results indicated 

that E. mollis Kunth. and its sesquiterpene 

could be utilized as a renewable bioresource 

to develop a potential anticancer agent. 

 

References 
 

[1] Kabiru A, Por LY. Elephantopus species: 

traditional uses, pharmacological actions 

and chemical composition. Advances in 

Life Science and Technology. 2013; 15(0): 

6-13. 

[2] CABI. Elephantopus mollis (elephant’s 

foot) In: Invasive Species Compendium 

[Internet]. Wallingford, UK: CAB International. 

2021. 

[3] Bunwong S, Chantaranothai P, Keeley SC. 

Revisions and key to the Vernonieae 

(Compositae) of Thailand. PhytoKeys. 2014; 

37:25-101.  

[4] Hiradeve SM, Rangari VD. Elephantopus 

scaber Linn.: A review on its ethnomedical, 

phytochemical and pharmacological profile. 

J Appl Biomed. 2014;12(2):49-61.  

[5] Setyawati T, Narulita Sari, Bahri IP, 

Raharjo GT. A guidebook of invasive plant 

species in Indonesia. Bogor: Research, 

Development and Innovation Agency 

Ministry of Environment and Forestry 

Republic of Indonesia; 2015.  

[6] Ministry of Health Indonesia. Indonesian 

herbal pharmacopeia. Second Edition. 

Directorate General of Pharmacy and 

Medical Devices. Jakarta: Directorate 

General of Pharmacy and Medical Devices. 

2017.  

[7] Sagar R, Sahoo HB. Evaluation of anti-

asthmatic activity of ethanolic extract of 

Elephantopus scaber L. leaves. Indian J 

Pharmacol. 2012;44(3):398-401.  



MS. Rusdi and MR. Efendi | Journal of Basic and Applied Pharmacology | Vol.1 No.1 July – December 2021 

86 

[8] Avani K, Neeta S. A study of the anti-

microbial activity of Elephantopus scaber. 

Indian J Pharmacol. 2005;37(2):126-127. 

[9] Singh SDJ, Krishna V, Mankani KL, 

Manjunatha BK, Vidya SM, Manohara 

YN. Wound healing activity of the leaf 

extracts and deoxyelephantopin isolated 

from Elephantopus scaber Linn. Indian J 

Pharmacol. 2005;37(4):238-242.  

[10] Ho WY, Yeap SK, Ho CL, Abdul Rahim 

R, Alitheen NB. Hepatoprotective activity 

of Elephantopus scaber on alcohol-

induced liver damage in mice. Evid Based 

Complement Alternat Med. 2012;2012: 

417953.  

[11] Wang J, Li P, Li B, Guo Z, Kennelly EJ, 

Long C. Bioactivities of compounds from 

Elephantopus scaber, an ethnomedicinal 

plant from Southwest China. Evid Based 

Complement Alternat Med. 2014;2014: 
569594. 

[12] Huang CC, Lin KJ, Cheng YW, Hsu CA, 

Yang SS, Shyur LF. Hepatoprotective 

effect and mechanistic insights of deoxy-

elephantopin, a phyto-sesquiterpene lactone, 

against fulminant hepatitis. J Nutr Biochem. 

2013;24(3):516-530. 

[13] Ooi KL, Muhammad TST, Tan ML, 

Sulaiman SF. Cytotoxic, apoptotic and 

anti-α-glucosidase activities of 3,4-di-

O-caffeoyl quinic acid, an antioxidant 

isolated from the polyphenolic-rich 

extract of Elephantopus mollis Kunth. J 

Ethnopharmacol. 2011;135(3): 685-695.  

[14] Wu ZN, Zhang YB, Chen NH, Li MJ, Li 

MM, Tang W, et al. Sesquiterpene lactones 

from Elephantopus mollis and their anti-

inflammatory activities. Phytochemistry. 

2017;137:81-86.  

[15] Liang N, Yang X, Wang G, Yang Y, Luo H, 

Li YL. Study on the chemical constituents of 

Elephantopus mollis. Zhong Yao Cai. 2012; 

35(11):1775-1778.  

[16] Wiart C. Ethnopharmacology of Medicinal 

Plants: Asia and the Pacific. New Jersey: 

Humana Press; 2007. 

[17] Gachet MS, Lecaro JS, Kaiser M, Brun R, 

Navarrete H, Muñoz RA, et al. Assessment 

of antiprotozoal activity of plants traditionally 

used in Ecuador in the treatment of 

leishmaniasis. J Ethnopharmacol. 2010; 128 

(1):184-197.  

[18] Ngueguim F, Khan M, Donfack J, Siddiqui 

J, Tewari D, Nagar G, et al. Evaluation of 

Cameroonian plants towards experimental 

bone regeneration. J Ethnopharmacol. 2012; 

141(1):331-337.  

[19] Kuete V, Fokou F, Karaosmanoğlu O, Beng 

V, Sivas H. Cytotoxicity of the methanol 

extracts of Elephantopus mollis, Kalanchoe 

crenata and 4 other Cameroonian medicinal 

plants towards human carcinoma cells. 

BMC Complement Altern Med. 2017;17(1): 

280. 

[20] Ooi KL, Tengku Muhammad TS, Lam 

LY, Sulaiman SF. Cytotoxic and apoptotic 

effects of ethyl acetate extract of Elephantopus 

mollis Kunth. in human liver carcinoma 

HepG2 cells through caspase-3 activation. 

Integr Cancer Ther. 2014;13(3):NP1-9. 

[21] Bich Ngoc T, Hoai Nga N, My Trinh N, 

Thuoc T, Thuoc D. Elephantopus mollis 

Kunth extracts induce antiproliferation and 

apoptosis in human lung cancer and myeloid 

leukemia cells. J Ethnopharmacol. 2020; 

263:113222.  

[22] Lee K‐H, Ibuka T, Furukawa H, Kozuka 

M, Wu R‐Y, Hall IH, et al. Antitumor 

agents XXXVIII: isolation and structural 

elucidation of novel germacranolides and 

triterpenes from Elephantopus mollis. J Pharm 

Sci. 1980;69(9):1050-1056.  

[23] Fuchino H, Koide T, Takahashi M, Sekita S, 

Satake M. New sesquiterpene lactones from 

Elephantopus mollis and their leishmanicidal 

activities. Planta Medica. 2001;67(7):647-

653. 

[24] Tabopda T, Liu J, Ngadjui B, Luu B. 

Cytotoxic triterpene and sesquiterpene 

lactones from Elephantopus mollis and 

induction of apoptosis in neuroblastoma 

cells. Planta Medica. 2007;73(4):376-380.  

[25] Tabopda TK, Ngoupayo J, Liu J, Shaiq Ali 

M, Khan SN, Ngadjui BT, et al. Further 

cytotoxic sesquiterpene lactones from 

Elephantopus mollis Kunth. Chem Pharm 

Bull. 2008;56(2):231-233.  

[26] But PPH, Hon PM, Cao H, Che CT.  

A new sesquiterpene lactone from 

Elephantopus mollis. Planta Medica. 1996; 

62(5):474-476.  

[27] Li H, Li M, Wang G, Shao F, Chen W, Xia C, 

et al. EM23, a natural sesquiterpene lactone 

from Elephantopus mollis, induces apoptosis 

in human myeloid leukemia cells through 



MS. Rusdi and MR. Efendi | Journal of Basic and Applied Pharmacology | Vol.1 No.1 July – December 2021 

87 

thioredoxin- and reactive oxygen species-

mediated signaling pathways. Front Pharmacol. 

2016;7:77. 

[28] Shao FY, Wang S, Li HY, Chen WB, 

Wang GC, Ma DL, et al. EM23, a natural 

sesquiterpene lactone, targets thioredoxin 

reductase to activate JNK and cell death 

pathways in human cervical cancer cells. 

Oncotarget. 2016;7(6):6790-6808.  

[29] Hasegawa K, Furuya R, Mizuno H, Umishio 

K, Suetsugu M, Sato K. Inhibitory effect of 

Elephantopus mollis H.B. and K. extract 

on melanogenesis in B16 murine melanoma 

cells by downregulating microphthalmia-

associated transcription factor expression. 

Biosci Biotechnol Biochem. 2010;74(9): 

1908-1912. 

[30] Nguyen THP, Do TK, Nhien NTT, Phan TD, 

Phung TH. Acute toxicity, antibacterial 

and antioxidant abilities of Elephantopus 

mollis H.B.K. and Elephantopus scaber L. 

Can Tho University Journal of Science. 2020; 

12(2):9-14.  

[31] Alain AOJ, Doux KE le, Thierry OAM, 

Lazare SS, Nadia AH, Mirlene AAN, et al. 

Phytochemical screening and in-vitro 

evaluation of antimicrobial and antioxidant 

activities of ethanolic extracts of Elephantopus 

mollis Kunth. (Asteraceae). J Pharmacogn 

Phytochem. 2020;9(1):1711-1715.  

[32] Tsai CC, Lin CC. Anti-inflammatory effects 

of Taiwan folk medicine ‘Teng-Khia-U’ on 

carrageenan- and adjuvant-induced paw edema 

in rats. J Ethnopharmacol. 1998;64(1):85-89.  

[33] Phan DT, Nguyen PTH. Acute toxicity and 

liver protective effects of Elephantopus 

mollis H.B.K. Trop J Nat Prod Res. 2021; 

5(3):559-563.  

[34] Lin CC, Tsai CC, Yen MH. The evaluation 

of hepatoprotective effects of Taiwan folk 

medicine ‘Teng-Khia-U’. J Ethnopharmacol. 

1995;45(2):113-123.  

[35] Lin CC, Yen MH, Chiu HF. The pharmaco-

logical and pathological studies on Taiwan 

folk medicine (VI): the effects of Elephantopus 

scaber subsp. oblanceolata, E. mollis and 

Pseudoelephantopus spicatus. Am J Chin 

Med. 1991;19(1):41-50.  

[36] Hall IH, Liou YF, Lee KH. Antitumor 

agents LII: the effects of molephantinin on 

nucleic acid and protein synthesis of Ehrlich 

ascites cells. J Pharm Sci. 1982;71(6):687-

690. 

[37] Phan DT, Nguyen PTH. Acute toxicity and 

liver protective effects of Elephantopus 

mollis H.B.K. Trop J Nat Prod Res. 2021; 

5(3):559-563.  

 

 


