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Elephant foot (Elephantopus scaber Linn.), a medicinal plant widely 
used in traditional medicine, holds significant promise as a potential 
anticancer agent. Ethnomedicinal practices across various countries 
employ E. scaber extracts for their anti-inflammatory, antipyretic, 
diuretic, anticough, antibiotic, emollient, and tonic properties. Re-
cent scientific investigations have shed light on several mechanisms 
through which E. scaber exhibits anticancer effects. These include 
the induction of apoptosis (programmed cell death), inhibition of cell 
proliferation, suppression of angiogenesis (formation of new blood 
vessels essential for tumour growth), and modulation of signalling 
pathways crucial for tumour progression. Additionally, the plant’s 
antioxidant properties play a role in protecting cells from oxidative 
stress-induced damage, a common feature in cancer development. 
Furthermore, E. scaber has been shown to enhance the immune re-
sponse against cancer cells, adding another layer to its anticancer 
potential. It also demonstrates synergistic interactions with conven-
tional chemotherapy drugs, potentially improving their efficacy and 
reducing side effects. The plant’s diverse pharmacological properties, 
combined with its traditional use, underscore its value as a natural 
resource with significant anticancer potential. Overall, Elephant foot 
represents a promising avenue for the development of novel antican-
cer therapies, warranting further research and exploration.
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1.Introduction 

Elephantopus scaber Linn., a member of the As-
teraceae family, is a small herb native to tropical 
and subtropical regions across the Neotropics, Eu-
rope, Asia, Africa, and Australia. Known as «Prickly 
leaved elephant foot» or «elephant’s foot» in English, 
and locally referred to as «Gojivha» or «Hastipadi» 
in Sanskrit and «Gobhi» in Hindi, this plant is wide-
spread in the Western Ghats of India and other for-
ested areas like Achanakmar in Chhattisgarh. 

The plant exhibits a coarse, rigid, and erect struc-
ture, typically reaching heights of 30–60 cm. Its 
leaves form a basal rosette, oblong-ovate to ob-
long-lanceolate, and are commonly notched along 
the margins. Flower heads are clustered at branch 
ends, encased in leaf-like bracts, and bear small pur-
ple flowers, while fruits are ribbed achenes with rig-
id pappus bristles.

Throughout various cultures, E. scaber has been 
traditionally valued for its diverse medicinal prop-
erties. Decoctions of the whole plant or its roots 
have been widely used across India, China, Vietnam, 
the Philippines, Thailand, Madagascar, Nepal, and 
Brazil as anti-inflammatory, antipyretic, diuretic, 
cough suppressant, antibiotic, emollient, and tonic. 
In India, it is used for cardiovascular and respiratory 
conditions, and in cases of smallpox and gonorrhea. 
Root powder is mixed with boiling water for internal 
relief from burning sensations, while fresh root ex-
tracts are used to treat reproductive and menstrual 
disorders. Various parts of the plant are also applied 
externally for rheumatism, headaches, and wounds.

In Ayurvedic medicine, E. scaber has been com-
bined with other herbs for treating neoplasms and 
was historically used as an anti-venom, antiseptic, 
and treatment for digestive and respiratory ailments. 
Extensive phytochemical research on E. scaber has 
revealed an abundance of bioactive compounds. 
Notably, sesquiterpene lactones such as deoxyel-
ephantopin, isodeoxyelephantopin, scabertopin, and 
isoscabertopin are key components known for their 
anticancer properties. Other significant compounds 
include triterpenoids, steroids, flavonoids, and es-
sential oils, which contribute to the plant’s pharma-

cological activities.
E. scaber has shown promise in modern phar-

macological studies, particularly for its anticancer 
properties. Modern research has identified several 
bioactive compounds in E. scaber, such as sesquiter-
pene lactones like Elephatopin, deoxyelephantopin, 
flavonoids: Luteolin, quercetin, steroids: Stigmas-
terol, beta-sitosterol5, Triterpenoids : Lupeol, epi-
friedelinol6, which contribute to its extensive phar-
macological activities including anti-inflammatory7, 
antiasthamatic8, antimicrobial9, hepatoprotective10, 
nephroprotective11, antidiabetic12, antimalarial13 
ntiprotozoal, diuretic14, antipyretic , anticancer, and 
antioxidant properties15. These multifaceted biologi-
cal activities have prompted ongoing research to ex-
plore and expand upon the therapeutic potential of 
E. scaber, both as an ethnomedicinal remedy and as 
a source for developing new drugs.

2.Ethnomedicinal uses

Elephantopus scaber (commonly known as Ele-
phant’s Foot) has a long-standing history of ethno-
medicinal use across diverse cultures. In India, it is 
traditionally used for cardiovascular support, where 
root powder mixed with boiling water is consumed 
to alleviate heart-related issues is also valued for 
respiratory health, with fresh roots chewed to re-
lieve bronchitis, coughs, and colds. For skin condi-
tions like smallpox and chickenpox, its roots are ap-
plied externally as an antiseptic and anti-venom for 
wounds and lesions. The powder is used to alleviate 
burning sensations and treat conditions like gonor-
rhoea, while both root powder and root decoctions 
address liver disorders.

E. scaber is commonly employed for gastrointes-
tinal issues, treating ailments such as dysentery, 
diarrhoea, and other stomach troubles, and is even 
used for managing haemoptysis in tuberculosis. The 
plant’s fresh utilized for various gynaecological con-
ditions, including spermatorrhea, leucorrhoea, men-
strual irregularities, and dysmenorrhea [16]. A paste 
of the roots and leaves is also applied externally to 
relieve headaches and menstrual bleeding. Beyond 
these uses, the plant’s paste is traditionally used for 
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rheumatism and tetanus, and its decoction is valued 
for assisting in childbirth by expediting delivery and 
placenta expulsion. Moreover, leaf juice is appends 
for its antiseptic properties, highlighting its impor-
tance in traditional medicine for wound healing17.

In Africa, E. scaber is used to treat inflammation, 
malaria, respiratory issues, wounds, rheumatism, 
arthritis, and various infections. In Latin America 
and the Caribbean, troves as a diuretic, antiulcer, an-
ti-inflammatory, and analgesic, and is employed to 
treat urinary tract infections18. In Brazil, it is used for 
bladder stones, in Taiwan for hepatitis, and in Ma-
laysia used to relieve flatulence. The plant also finds 
applications in Nigeria for arthritis, in Pakistan for 
venereal diseases, and in Mauritius for urinary and 
skin issues. This extensive ethnomedicinal usage 
highlights E. scaber therapeutic potential in address-
ing a wide array of health conditions19-22.

3.Botanical Information:23

Kingdom: Plantae
Division: Magnoliophyta
Class: Magnoliopsida
Order: Asterales
Family: Asteraceae
Genus: Elephantopus
Species: Elephantopus scaber
Vernacular names of Elephant Foot:
Hindi: Gaathi Paanv
Kannada: Aane Haalu
Telugu: Eruvu Mullu
Tamil: Yanai Patam,
Arabic Qadam al Feel

4. Mechanism of Antitumor Activity of Elephant 
Foot

The antitumor activity of E. scaber is believed to in-
volve multiple mechanisms, supported by scientific 
evidence from various studies.

4.1. Induction of Apoptosis. 

Anticancer potential of E. scaber, focusing on its 

mechanism of inducing apoptosis via downregu-
lation of Bcl-2 and Bcl-xL proteins in MCF-7 breast 
cancer cells. The extract’s effect on cell viability 
was assessed using MTT and lactate dehydrogenase 
(LDH) assays, while apoptotic induction was con-
firmed by AO/EtBr staining and phase contrast mi-
croscopy. The results showed significant reduction 
in cancer cell viability, with an IC50 of 80 μM, while 
sparing normal breast cells (MCF-10A). Morphologi-
cal changes consistent with cell death were observed 
in treated MCF-7 cells, along with the downregula-
tion of key anti-apoptotic proteins. These findings 
suggest that E. scaber induces apoptosis through 
inhibition of survival pathways, making it a prom-
ising candidate for breast cancer therapy. Further 
studies are needed to explore additional molecular 
targets24,25.

4.2. Inhibition of Cell Proliferation: 

E. scaber ethanol extract (EEES) on HepG2 hepato-
cellular carcinoma cell proliferation. Initial in vitro 
screenings using the MTT assay demonstrated that 
EEES effectively inhibited HepG2 cell proliferation, 
while showing low toxicity toward normal cells. Fur-
ther analysis revealed that EEES induced cell cycle 

Figure 1: Elephantopus scaber
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E. scaber

5. Phytochemicals responsible for anticancer activity. 

 

E. scaber 

Figure 2. Elephantopin and Isoscabertopin 

Figure 3. Deoxyelephantopin and Isodeoxyelephantopin 

Figure 4. Apigenin and Luteolin 

arrest at the G2/M phase, evidenced by the down-
regulation of cyclin B1 and CDK1, two critical G2/M 
checkpoint proteins. In addition, EEES significantly 
promoted apoptosis in HepG2 cells, as confirmed 
by increased levels of cleaved caspase-3 and PARP. 
A bioinformatics analysis identified the PI3K/Akt 
pathway as a key target of EEES, which was validat-
ed through western blotting, showing reduced phos-

phorylation of PI3K and Akt. These findings high-
light EEES’s potential to inhibit HepG2 proliferation 
by modulating key cancer-related pathways26. 

4.3. Suppression of Angiogenesis.

The study investigates the effect of E. scaber 
on A549 lung cancer cells, focusing on its role in 
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downregulating vascular endothelial growth fac-
tor (VEGF), a critical factor in tumour angiogenesis 
and metastasis. The methanolic extract of E. scaber 
significantly inhibited the metastatic potential of 
A549 cells, as demonstrated by decreased cell in-
vasion and migration. Additionally, E. scaber treat-
ment resulted in the downregulation of VEGF ex-
pression, which plays a key role in the formation of 
new blood vessels that support tumor growth. This 
reduction in VEGF levels was accompanied by the 
inhibition of pro-metastatic proteins such as MMP-
2, MMP-9, and urokinase-type plasminogen activa-
tor, further highlighting its potential as an anti-met-
astatic agent in lung cancer therapy27,28. 

4.4. Modulation of Signalling Pathways.

The anticancer potential of E. scaber, particularly in 
inhibiting key tumour signaling pathways. The bioac-
tive compounds from E. scaber leaves have been shown 
to inhibit ERα and Nrf2, both of which are critical regu-
lators in tumour progression, especially in breast can-
cer. By targeting these molecules, E. scaber reduces the 
crosstalk between the PI3K/AKT/mTOR, ERα, and Nrf2 
signaling pathways, which are essential for cancer cell 

survival, proliferation, and metastasis. This inhibition 
leads to the suppression of breast cancer cell growth, 
indicating that E. scaber can disrupt multiple tumour 
promoting pathways simultaneously, positioning it as a 
promising candidate for cancer therapy targeting ERα 
and PI3K/AKT/mTOR signalling29,30.

4.5. Antioxidant Effects.

E. scaber exhibits significant antioxidant activity, 
which may contribute to its chemopreventive effects 
against cancer. Studies have shown that the metha-
nolic root extract of E. scaber reduces oxidative stress 
markers such as TBARS and conjugated dienes (CD), 
while increasing levels of protective antioxidants like 
glutathione (GSH). The extract also decreased liver en-
zyme levels (AST, ALT, ALP, GGT) and improved protein 
and albumin levels, indicating hepatoprotective effects. 
This antioxidant potential is crucial in mitigating cel-
lular damage caused by free radicals, which are often 
linked to cancer development. In tumour models, de-
oxyelephantopin (DOE), an active compound from E. 
scaber, exhibited potent cytotoxicity and induced ap-
optosis in Ehrlich ascites carcinoma (EAC) cells. The 
ability of DOE to reduce oxidative stress and trigger 
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apoptosis suggests that the antioxidant properties of E. 
scaber play a role in its anticancer and chemopreven-
tive effects31-33.

4.6. Immunomodulation. 

E. scaber leaf extract has been shown to significant-
ly enhance the activity of T lymphocytes and natural 
killer (NK) cells, contributing to its immunomodulato-
ry effects. In studies involving pregnant mice infected 
with Salmonella typhimurium, treatment with E. sca-
ber leaf extract increased the relative number of CD4+ 
and CD8+ T cells, as demonstrated by flow cytometry 
analysis. These findings indicate that E. scaber helps to 
restore immune balance, particularly in conditions of 
infection. Additionally, the extract boosts NK cell activ-
ity, which plays a crucial role in early defense against 
infections and tumour cells. This immunostimulatory 
effect suggests that E. scaber may be a valuable natural 
remedy for enhancing immune response, especially in 
vulnerable populations34,35. 

4.7. Synergistic Effects.

The study examined the synergistic effects of E. sca-
ber and tamoxifen on cytotoxicity against the MCF-7 
breast cancer cell line using three-dimensional mul-
ticellular tumour spheroid (MCTS) cultures. This 
model more accurately reflects solid tumours than 
monolayer cultures. The combination of E. scaber eth-
anol extract with tamoxifen, at concentrations lower 
than their respective IC50 values, effectively induced 
apoptosis in the MCTS. The treatment significant-

ly increased lactate dehydrogenase release (>58%), 
caused cell cycle arrest at the S phase, and resulted 
in a 1.3-fold increase in mitochondrial membrane po-
tential depolarization. DNA fragmentation analysis 
revealed over a 64% increase in DNA-damaged cells. 
The findings suggest that the combination enhances 
cytotoxicity and reduces drug resistance, highlighting 
the potential for E. scaber to improve tamoxifen effica-
cy in breast cancer therapy24, 36-39

5. Phytochemicals responsible for anticancer ac-
tivity.

The anticancer properties of E. scaber are well-sup-
ported by its diverse array of phytochemicals. These 
compounds work synergistically to induce apoptosis, 
inhibit cell proliferation, and modulate key signaling 
pathways involved in cancer development and progres-
sion. Below is a summary table of key phytochemicals 
and their mechanisms (Figures 2-4)

6. Conclusion 

The phytochemical profile of Elephantopus scaber 
provides a strong basis for its anticancer properties. 
The synergistic action of sesquiterpene lactones, flavo-
noids, triterpenoids, steroids, and phenolic compounds 
underlies the plant’s ability to induce apoptosis, inhibit 
cell proliferation, and combat oxidative stress and in-
flammation. These findings support the traditional use 
of E. scaber in cancer treatment and highlight its poten-
tial for development into an effective natural antican-
cer therapy. 

References

1.	 Kiritikar K. D., Basu B. D. (1991). Indian Me-
dicinal Plants (2nd ed., pp. 1328–1329). Inter-
national Book Distributors, Dehradun.

2.	 Nadkarni K. M. (2013). Indian Materia Medica 
(Vol. 1, p. 174). Popular Prakashan, Mumbai.

3.	 Chuakul W., Soonthornchareonnon N., Sappa-
kun S. Medicinal plants used in Kungkrabaen 
Royal Development Study Center, Chanthaburi 
Province. Thai Journal of Phytopharmacy, 

13(1), 27–42, 2006.
4.	 Udayan P. S., Harinarayanan M. K., Tushar K. V., Bal-

chandran I. Some common plants used by Kurichi-
ar tribes of Tirunelli forest, Wayanad district, Ker-
ala, in medicine and other traditional uses. Indian 
J.Tradit. Knowl. 7(2), 250–255, 2008.

5.	 Than N., Fotso S., Sevvana, M., Sheldrick G. M., 
Fiebig H. H., Kelter G., Laatsch H. Sesquiterpene 
lactones from Elephantopus scaber. Zeitschrift für 
Naturforschung, 60, 200–204, 2005.

6.	 Chang C. L., Shen C. C., Ni C. L., Chen C. C. A new ses-

Ashok Kumar B.S., Pharmakeftiki, 37, II, 2025 | 116-123

Ashok Kumar B.S., Φαρμακευτική, 37, II, 2025 | 116-123



122

quiterpene from Elephantopus scaber. HungKuang 
Journal, 65, 49–56, 2011.

7.	 Sankar V., Kalirajan R., Sales S. V., Raghuraman S. 
Antiinflammatory activity of Elephantopus scaber 
in albino rats. Indian J. Pharm. Sci.63, 523–525, 
2001.

8.	 Sagar R., Sahoo H. B. Evaluation of antiasthmatic 
activity of ethanolic extract of Elephantopus sca-
ber L. leaves. Indian J. Pharmacol.  44(3), 398–401, 
2012.

9.	 Jasmine R., Daisy P., Selvakumar B. N. Evaluating 
the antibacterial activity of Elephantopus scaber 
extracts on clinical isolates of β-lactamase produc-
ing methicillin-resistant Staphylococcus aureus 
from UTI patients. Int. J. Pharmacol. 3, 165–169, 
2007.

10.	 Ho W. Y., Yeap S. K., Ho C. L., Rahim R. A., Alitheen N. 
B. Hepatoprotective activity of Elephantopus sca-
ber on alcohol-induced liver damage in mice. Ev-
id.-Based Complement. Altern. Med. 2012:417953, 
2012.

11.	 Bhusan S. H., Ranjan S. S., Subhangankar N., Rakesh, 
S., Amrita B. Nephroprotective activity of ethanol-
ic extract of Elephantopus scaber leaves on albino 
rats. Int. Res. J. Pharm. 3(5), 246–250, 2012.

12.	 Daisy P., Rayan N. A., Rajathi D. Hypoglycemic 
and other related effects of Elephantopus scaber 
extracts on alloxan-induced diabetic rats. J. Biol. 
Sci.7(2), 433–437, 2007.

13.	 Rasoanaivo P., Petitjean A., Ratsimamanga-Urverg 
S., Rakoto Ratsimamanga A. Medicinal plants used 
to treat malaria in Madagascar. J. Ethnopharmacol. 
37, 117–127, 1992.

14.	 Wright, C. I., van Buren, L., Kroner, C. I., Koning, M. 
M. G. Herbal medicines as diuretics: A review of the 
scientific evidence. J. Ethnopharmacol. 114, 1–31, 
2007.

15.	 Gangarao B., Rao Y. V., Pavani S., Dasari V. S. P. Qual-
itative and quantitative phytochemical screening 
and in vitro antioxidant and antimicrobial activi-
ties of Elephantopus scaber Linn. Recent Research 
in Science and Technology, 4(4), 15–20, 2012.

16.	 Sahu T. R. Less known uses of weeds as medici-
nal plants. Ancient Science of Life  3(4), 245–249, 
1984.

17.	 Hammer M. L. A., Johns E. A. Tapping an Amazo-
nian plethora: Four medicinal plants of Marajo Is-
land, Para (Brazil). J. Ethnopharmacol. 40, 53–75, 
1993.

18.	 Bhattarai N. K. Traditional phytotherapy among 
the Sherpas of Helambu, central Nepal. J. Ethnop-
harmacol. 27, 45–54, 1989.

19.	 Behera S. K., Misra M. K. Indigenous phytotherapy 
for genitor-urinary diseases used by the Kandha 
tribe of Orissa. J. Ethnopharmacol. 102, 319–325, 
2005.

20.	 Abubakar M. S., Sule M. I., Pateh, U. U., Abdurah-
man, E. M., Haruna, A. K., Jahun, B. M., Musa, A. M., 
Hassan, H. S., Sani U. M. Medicinal plants used for 
the management of diarrhea among the Hausa and 
Fulani tribes of northern Nigeria. Evid.-Based Com-
plement. Altern. Med. 2016, 1–13, 2016.

21.	 Ribeiro D. A., Salvadori M. S., Marques-Santos L. F., 
Monteiro K. M., Alves M. F. R., Barbosa-Filho J. M., 
Rabelo, A. S., Nascimento S. C. Elephantopus sca-
ber L. induces apoptosis and inhibits NF-kappaB in 
THP-1 leukemia cells. Revista Brasileira de Farma-
cognosia 26(3), 280–286, 2016

22.	 Lorenzi H., Matos F. J. A. (2002). Plantas Medicinais 
no Brasil: Nativas e Exóticas (2nd ed., p. 542). Insti-
tuto Plantarum.

23.	 Jain S. K. (1991). Dictionary of Indian Folk Medi-
cine and Ethnobotany. Deep Publications.

24.	 Ho W. Y., Liew S. S., Yeap S. K., Alitheen N. B. Syn-
ergistic cytotoxicity between Elephantopus scaber 
and tamoxifen on MCF-7-derived multicellular 
tumor spheroids. Evid.-Based Complement. Altern. 
Med (1) 6355236, 2021.

25.	 Pitchai D., Roy A., Ignatius C. In vitro evaluation 
of anticancer potentials of lupeol isolated from 
Elephantopus scaber L. on MCF-7 cell line. J. Adv. 
Pharm. Technol Res. 5(4), 179–184, 2014.

26.	 Gong R.H., Chen J.W., Shen L.S., Lin Y.S., Yu H., Chen 
S., Chen G.Q. Assessing the therapeutic potential 
of Elephantopus scaber extract in hepatocellular 
carcinoma by inhibiting the PI3K/Akt pathway. J. 
Funct. Foods. 113:106009, 2024.

27.	 Harsha Raj M., Ghosh D., Rita B., Salimath B.P. 
Suppression of VEGF-induced angiogenesis and 
tumor growth by Eugenia jambolana, Musa para-

REVIEW ARTICLE

ΑΡΘΡΟ ΕΠΙΣΚΟΠΗΣΗΣΦΑΡΜΑΚΕΥΤΙΚH, 37, II, 2025 | 116-123

PHARMAKEFTIKI, 37, II, 2025 | 116-123



123

disiaca, and Coccinia indica extracts. Pharm. Biol. 
55(1),1489-99, 2017.

28.	 Raji R.N., Latha M.S. Curative effect of Elephanto-
pus scaber linn. on N’nitrosodiethyl amine induced 
hepatocellular carcinoma in experimental rats. Int. 
J. Pharm. Sci. Res. 5(9), 3942-3951, 2014.

29.	 Christina Y.I., Rifa’i M., Widodo N., Djati M.S. The 
combination of Elephantopus scaber and Phale-
ria macrocarpa leaves extract promotes antican-
cer activity via downregulation of ER-α, Nrf2 and 
PI3K/AKT/mTOR pathway. J. Ayurveda Integr. 
Med. 13(4),100674, 2022.

30.	 Kei C.C. (2018) The Investigation of Molecular 
Mechanisms Underlying Anti-tumour and An-
ti-neuroinflammation Induced by Elephantopus 
Scaber in In Vitro and In Vivo Models. Doctoral dis-
sertation, Faculty of Sciences, University of Malaya, 
Malaysia.

31.	 Sheeba K.O., Wills P.J., Latha B.K., Rajalekshmy R., 
Latha M.S. Antioxidant and antihepatotoxic effi-
cacy of methanolic extract of Elephantopus scaber 
Linn in Wistar rats. Asian Pac. J. Trop. Dis. 2, S904-8, 
2012.

32.	 Shinde A.S., Mendhulkar V.D. Anticancer activity 
of gold nanobioconjugates synthesized from Ele-
phantopus scaber (Linn.) leaf extract. J. Cancer Res. 
Ther. 19(Suppl 1):S250-9, 2023.

33.	 Kabeer F.A., Rajalekshmi D.S., Nair M.S., Prathapan 
R. In vitro and in vivo antitumor activity of deox-
yelephantopin from a potential medicinal plant El-
ephantopus scaber against Ehrlich ascites carcino-
ma. Biocatal. Agric. Biotechnol. 19,101106, 2019.

34.	 Aldi Y., Dillasamola D., Yanti G.R. Immunomod-
ulator activity of ethanol extract of tapak liman 
leaves (Elephantopus scaber Linn.). Pharmacogn. J. 
11(6s), 1419-1427, 2019 .

35.	 Aldi Y., Dillasamola D. Effect of Elephantopus scaber 
Linn. leaf extract on mouse immune system. Trop. 
J. Pharm. Res. 18(10), 2045-50, 2019.

36.	 Shinde A.S., Mendhulkar V.D. Anticancer activity 
of gold nanobioconjugates synthesized from Ele-
phantopus scaber (linn.) leaf extract. J. Cancer Res. 
Ther. 19(Suppl 1), S250-9. 2023.

37.	 Hiradeve S.M., Rangari V.D. Elephantopus scaber 
Linn.: A review on its ethnomedical, phytochem-
ical and pharmacological profile. J. Appl. Biomed. 
12(2), 49-61, 2014.

38.	  Hiradeve S.M., Rangari V.D. A review on pharma-
cology and toxicology of Elephantopus scaber Linn. 
Nat. Prod. Res. 28(11), 819-30, 2014.

39.	 Mandal S.K., Pal H., Pal I., Bose S., Roy B.C. Biological 
Potential of Elephantopus scaber Linn. Int J Pharm 
Sci Rev Res. 50(2), 130-4, 2018.

40.	 Manikandan R., Thiagarajan R., Beulaja M., Priya-
darsini R.V., Saravanan R., Arumugam M. Antiox-
idant and antiproliferative potential of Elephan-
topus scaber Linn. on Dalton’s lymphoma ascites 
cells. JTCM  6(4), 431-438, 2016.

41.	 Manjamalai A., Grace V.M., Victor D. Antimicrobi-
al, antioxidant and cytotoxic properties of differ-
ent polar solvent extracts of Wedelia trilobata (L.) 
Hitchc. J. Med. Plant Res. 6(24), 4187-4194, 2012.

42.	 Kumar S., Pandey A. K. Chemistry and Biological 
Activities of Flavonoids: An Overview. The Scientif-
ic World Journal 162750, 2013.

43.	 Saleem M. Lupeol, a novel anti-inflammatory and 
anti-cancer dietary triterpene. Cancer Lett. 285(2), 
109-115, 2009.

44.	 Fulda S., Jeremias I., Steiner H. H., Pietsch T., De-
batin K. M. Betulinic Acid: A new cytotoxic agent 
against malignant brain-tumor cells. Int. J. Cancer 
Res. 82(3), 435-441, 1999.

45.	 Lin Y.L., Juan I.M., Chen Y.L., Liang Y.C., Lin J.K. 
Composition of polyphenols in fresh tea leaves 
and associations of their oxygen-radical-absorb-
ing capacity with antiproliferative actions in fi-
broblast cells. J. Agric. Food Chem. 49(3), 332-337, 
2011.

Ashok Kumar B.S., Pharmakeftiki, 37, II, 2025 | 116-123

Ashok Kumar B.S., Φαρμακευτική, 37, II, 2025 | 116-123


