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INTRODUCTION 

Hepatocellular carcinoma is the most prime hepatic malignancy with survival rates 
ranging from 6 to 20 months (Waller et al., 2015). It is now the world's sixth most 
common cancer, contributing to the third leading cause of cancer related fatality.
interaction of environmental and genetic factors leads to the development of 

ocellular carcinoma (Waller et al., 2015).  Non-alcoholic steatohepatitis, along 
with hepatitis B virus, hepatitis C virus infection, and excessive alcohol consumption 
is thought to be an important risk factor for HCC development (
It was thought that after Beasley linked hepatitis B infection to the development of 
HCC, the root cause had been discovered (Beasley et al., 1981). Following that, mor

“Hepatocellular carcinoma” to other underlying cirrhosis etiologies
, 2009). Ongoing research has linked metabolic syndrome to cancer 

risk. Fibrogenesis and inflammation predispose the liver to dysplasia and, as a result, 
et al., 2003). 

                          

SUMMARY 

Liver cancer i.e. hepatocellular carcinoma is the most frequent type of primary liver cancer in 
adults and the most common cause of death in people with cirrhosis. Epidemiological studies 
indicate that liver cancer is associated with hypoglycemia, erythrocytosis, hypercalcemia, 
hypercholesterolemia, and diarrhea. Natural means such as herbs, spices, and alternative agents 
control the development of cancer through their antioxidant activity. In the present study, 

(crude extracts) was evaluated against the cell lines of liver cancer (HepG2). MTT 
assay was used to evaluate anticancer activities from extracts. Among all selected parts (root, leaf, 

showed potential anticancer activity. The IC50 value of methano
Mα) was found to be 402.25µg/ml and for hexane root extract (R

473.96 µg/ml. The activity can be related to phytoconstituents like flavonoids, catechins, and 
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According to Cancer Research UK, approximately 17 million new cases were 
reported in 2018, with 9.6 million fatalities. If current trends continue, there will be 
more than 27 million patients of cancer by 2040 (Ashraf, 2020). Anticancer drugs can 
now be targeted at controlling the fundamental mechanisms within cells (Bai et al., 
2017). In recent years, there has been a search for an anticancer drug from plant 
bioactive compounds, in addition to customary anticancer medicine, which are time-
consuming and expensive. Furthermore, when compared to synthetic compounds, 
drug discovery and development using plant-based compounds is less costly (Rayan 
et al., 2017). Plants produce a variety of secondary metabolites, which are primarily 
used for defence and reaction to ecology cues like abiotic and biotic stress (Ashraf, 
2020). Many plant-derived substances (taxol, vinblastine, topotecan, and others) have 
been shown to be effective against cancer in clinical trials (Slichenmyer and Von 
Hoff, 1991; Brahmer and Ettinger, 1998; Umair et al., 2017; Umair et al., 2019; 
Hassan et al., 2021b). 

Abutilon theophrasti, a Malvaceae member native to Asian tropical countries, 
has been used for centuries for its wind-repelling, detoxicating, and dieresis 
properties (Tian et al., 2017). The leaves of Abutilon theophrasti are commonly used 
to treat ulcers, swelling, and venom (Hassan et al., 2016; Hassan et al., 2021a). 
Abutilon theophrasti leaves have anti-inflammatory and analgesic attributions (Su et 
al., 2010), also do possess potential to get against arthrosis, rheumatic pains, 
dysentery, bruises, sprains, tinnitus, deafness and otitis media (Dinu et al., 2010; 
Balah and Nassar, 2011). The prime chemical compounds extracted from the plant 
include flavonoids and phenolic acids (Sikorska and Matlawska, 2008; Tian et al., 
2012). Phenolic acids and Flavonoids are thought to have a variety of 
pharmacological properties, including antibacterial, antioxidant, anti-inflammatory, 
hepatoprotective, and anticancer. The valley of Kashmir present in the bosom of 
Himalayas is known as the paradise on the earth. The area is inhabited with diverse 
flora (Sajad et al., 2021) having gastronomic and medicinal attributions. The local 
people do possess the faith in the endemic flora for the treatment of various health 
disorders (Mir et al., 2021; Haq et al., 2022a; Haq et al., 2022b), the area has an 
important traditional medicinal system from centuries (Mir et al., 2021) not only for 
humans but also for their live stock (Farooq et al., 2022). In the present study, we 
obtained the plant form the valley (Kashmir), analysed its crude extracts against 
hepatocellular carcinoma cell lines (HepG2). 

 
MATERIAL AND METHODS 

            
PLANT DISTRIBUTION AND COLLECTION 
Abutilon theophrasti (Figure 1A) is a dicot that belongs to the family Malvaceae. The 
plant is an annual and exotic species. Native distribution ranges include Temperate 
Asia, Tropical Asia, Africa, and Europe. In Jammu and Kashmir we collected the said 
plant species from the administrative district “Baramulla” (Figure 2). The key 
locations were Gulmarg, Bandipora, and Hamrae. The plant (Abutilon theophrasti) 
was identified and registered “VS-No.2113-KASH” (Figure 1B) at the “Herbarium 
Centre for Biodiversity and Taxonomy, University of Kashmir” India.  
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Figure 1: (A) Abutilon theophrasti
 

Figure 2: Map of collection sites.
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Abutilon theophrasti (velvetleaf) (B) Herbarium.  

2: Map of collection sites.  
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PREPARATION OF EXTRACTS 
For about 15 days, the selected plant material was shade dried at room temperature. 
Before extraction, dried plant samples were powered, sieved to fine mesh, and stored 
in polyethylene bags at “room temperature”. The solvents utilized were “methanol” 
and “hexane”. The extraction was accomplished through a simple maceration 
procedure (Hassan et al., 2021b). The extracts were concentrated to dryness using a 
“rotary evaporator”. Obtained extracts were given specific codes like (methanolic 
root extract as R-Mα, methanolic leaf extract as L-Mβ, methanoic stem extract as S-
Mγ, methanolic fruitbody extract as F-Mδ, hexane root extract as R-Hα, hexane leaf 
extract as L-Hβ, hexane stem extract as S-Hγ and hexane fruitbody extract as F-Hδ. 
 
MTT ASSAY 
The MTT assay is a standard colorimetric assay that measures colour changes to 
determine the activity of enzymes that convert MTT to formazan, which results in a 
purple colour (Patel et al., 2009). Reduction takes place in the mitochondria of the 
cell in presence of reductase enzymes, so the conversion can be used as a measure for 
viable (living) cells. The MTT (3-(4, 5-dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide) cytotoxicity assay was used on hepatocellular 
carcinoma cell lines (HepG2). In a 96-well plate (200L/Well), 104 cells per well were 
seeded. After a 24-hour incubation period, cells were treated with various 
concentrations (100g/ml, 200g/ml, 300g/ml, 400g/ml, 500g/ml, 600g/ml) of Abutilon 
theophrasti extracts, such as hexane leaf extracts (L-H), methanolic stem extract (S-
H), hexane root extract (R-H), hexane fruit body extract (After 48 hours of 
incubation, the extract was removed from the old medium and replaced with 20 litres 
of MTT solution (5 mg/ml in PBS) in a new medium. Finally, formazan crystals were 
dissolved in DMSO (150L) and read at 570 nm using a plate reader from I Mark 
Elisa. Using the formula below, the percentage of viable cells was calculated 
 

Percentage of viable cells      ꞊    
���� ���������� �� ��� ������

���� ���������� �� ��� �������
× 100 

 
STATISTICAL ANALYSIS 
ANOVA, box plots and correlation were performed by using the PAST software 
ver.3.14 (West et al., 2020) to check the significance level of hexane and methanolic 
extracts against HepG2 cell lines. 
 

RESULTS AND DISCUSSION 
The MTT assay revealed that only methanolic and hexane root extracts (R-Mα, R-
Hα) were cytotoxic on HepG2 cells in all tested extracts. The MTT assay result for 48 
hrs incubation of crude drug at the concentrations “100µg/ml, 200µg/ml, 300µg/ml, 
400µg/ml, 500µg/ml, and 600µg/ml” showed decreased HepG2 cell viability as the 
concentration got increased (Figure 3, Figure 4). Both methanolic and hexane root 
extracts showed significant variation (x2= 157.78   df= 18.31 p = 0.005) in the   
cytotoxic effects on HepG2 cell lines. The effect of Hexane extract is correlated with 
a “p-value of 0.07”, however, the methanolic extract is correlated with p =0.08.The 
IC50 value of Methanolic root extracts (R-Mα) was 402.25 along with this hexane root 
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extracts (R-Hα) displayed IC
(methanolic, hexane) extracts on cell viability is shown 
 

Figure 3: Cytotoxic effects of Hexane ex
 

Figure 4: Cytotoxic effects of Methanolic extracts of 
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Hα) displayed IC50 value of 473.96 was observed. The mean effect of both 
(methanolic, hexane) extracts on cell viability is shown in Figure 5.

Cytotoxic effects of Hexane extracts of Abutilon theophrasti against HepG2

Cytotoxic effects of Methanolic extracts of Abutilon theophrasti against HepG2.
 

value of 473.96 was observed. The mean effect of both 
in Figure 5. 

 
against HepG2. 

 
against HepG2. 
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Figure 5: Comparative cytotoxic effects of Methanolic and hexane extracts of 
theophrasti against HepG2. 

Flavonoid glycosides, catechins, anthocyanidins, sterols, triterpenes, tannins, 
vitamins, sugars,  and other phytochemicals have been discovered in 
theophrasti (Paszkowski and Kremer, 1988
2011; Tian et al., 2012
effects of our extracts, as we know that flavonoids and phenolic have many 
pharmacological activities, such as antibact
inflammatory, hepatoprotective activity and anticancer (
and Lamb, 2011). Our study is further supported by the researchers 
al., 2014).  Tashkent, Uzbekistan confir
(leaf, flower/seed) have cytotoxic effects on MCF
CEM/ADR5000 cancer cells
of aerial parts of the 
variation in phytoconstituents as our selected plant’s (
site (Qazi Gund, Lower Munda) is different. Due to geographical and altitude 
variation phytochemistry is affected (
is bioactivity. 
 
CONCLUSION 
Finally, the current findings provide preliminary evidence that 
extract has potent cytotoxic activity against HepG2 cells. More research is needed to 
properly assess the therapeutic potential of the 
promising chemotherapeutic drugs.
 
ACKNOWLEDGEMENT
Authors are thankful to the 
Kashmir, India for providing laboratory facilities to complete this work.

Journal of Wildlife and Ecology (2022). 6(1):13-21 

 

Hassan and Bhat, 2022 

cytotoxic effects of Methanolic and hexane extracts of 

 
Flavonoid glycosides, catechins, anthocyanidins, sterols, triterpenes, tannins, 
vitamins, sugars,  and other phytochemicals have been discovered in 

Paszkowski and Kremer, 1988; Dinu et al., 2010
, 2012). These phytoconstituents can be attributed to the cytotoxic 

effects of our extracts, as we know that flavonoids and phenolic have many 
pharmacological activities, such as antibacterial action, antioxidant, anti
inflammatory, hepatoprotective activity and anticancer (Zheng et al.

). Our study is further supported by the researchers 
Tashkent, Uzbekistan confirms that aerial parts of Abutilon theophrasti 

(leaf, flower/seed) have cytotoxic effects on MCF-7, CCRF
CEM/ADR5000 cancer cells, meanwhile our studies didn’t find any cytotoxic activity 
of aerial parts of the Abutilon theophrasti against HepG2. This could be due to the 
variation in phytoconstituents as our selected plant’s (Abutilon theophrasti
site (Qazi Gund, Lower Munda) is different. Due to geographical and altitude 
variation phytochemistry is affected (Demasi et al., 2018; Pandey

Finally, the current findings provide preliminary evidence that Abutilon theophrasti
extract has potent cytotoxic activity against HepG2 cells. More research is needed to 
properly assess the therapeutic potential of the Abutilon theophrasti
promising chemotherapeutic drugs. 

ACKNOWLEDGEMENT 
Authors are thankful to the Centre of Research for Development University of 

, India for providing laboratory facilities to complete this work.

 
cytotoxic effects of Methanolic and hexane extracts of Abutilon 

Flavonoid glycosides, catechins, anthocyanidins, sterols, triterpenes, tannins, 
vitamins, sugars,  and other phytochemicals have been discovered in Abutilon 

, 2010; Balah and Nassar, 
These phytoconstituents can be attributed to the cytotoxic 

effects of our extracts, as we know that flavonoids and phenolic have many 
erial action, antioxidant, anti-

et al., 2007; Cushnie 
). Our study is further supported by the researchers (Mamadalieva et 

ms that aerial parts of Abutilon theophrasti 
7, CCRF-CEM, and 

meanwhile our studies didn’t find any cytotoxic activity 
This could be due to the 

Abutilon theophrasti) collection 
site (Qazi Gund, Lower Munda) is different. Due to geographical and altitude 

Pandey et al., 2018) and so 

Finally, the current findings provide preliminary evidence that Abutilon theophrasti 
extract has potent cytotoxic activity against HepG2 cells. More research is needed to 

theophrasti to be produced as 

Centre of Research for Development University of 
, India for providing laboratory facilities to complete this work. 



Journal of Wildlife and Ecology (2022). 6(1):13-21 

 

19 
Hassan and Bhat, 2022 

REFERENCES 
Ashraf, M.A. 2020. Phytochemicals as potential anticancer drugs: time to ponder 

nature’s bounty. BioMed Research International. 2020. 
Bai, J., Y. Li, G. Zhang. 2017. Cell cycle regulation and anticancer drug discovery. 

Cancer biology and medicine. 14: 348. 
Balah, M.A., M. Nassar. 2011. Allelopathic constituents from Abutilon theophrasti 

aerial parts to other weeds. Research Journal of Agriculture and Biological 
Sciences. 7: 243-250. 

Beasley, R.P., C.-C. Lin, L.-Y. Hwang, C.-S. Chien. 1981. Hepatocellular carcinoma 
and hepatitis B virus: a prospective study of 22 707 men in Taiwan. The 
Lancet. 318: 1129-1133. 

Block, T.M., A.S. Mehta, C.J. Fimmel, R. Jordan. 2003. Molecular viral oncology of 
hepatocellular carcinoma. Oncogene. 22: 5093-5107. 

Brahmer, J.R., D.S. Ettinger. 1998. The role of topotecan in the treatment of small 
cell lung cancer. The Oncologist. 3: 11-14. 

Cucchetti, A., F. Piscaglia, E. Caturelli, L. Benvegnù, M. Vivarelli, G. Ercolani, M. 
Cescon, M. Ravaioli, G.L. Grazi, L. Bolondi. 2009. Comparison of recurrence 
of hepatocellular carcinoma after resection in patients with cirrhosis to its 
occurrence in a surveilled cirrhotic population. Annals of surgical oncology. 
16: 413-422. 

Cushnie, T.T., A.J. Lamb. 2011. Recent advances in understanding the antibacterial 
properties of flavonoids. International Journal of Antimicrobial Agents. 38: 
99-107. 

Demasi, S., M. Caser, M. Lonati, P.L. Cioni, L. Pistelli, B. Najar, V. Scariot. 2018. 
Latitude and altitude influence secondary metabolite production in peripheral 
alpine populations of the Mediterranean species Lavandula angustifolia Mill. 
Frontiers in Plant Science. 983. 

Dinu, M., V. Uivarosi, M. POPESCU, V. Radulescu, C.C. Arama, T.O. Nicolescu, 
R.V. Ancuceanu. 2010. Proximate composition and some physico-chemical 
properties of Abutilon theophrasti (velvetleaf) seed oil. Rev. 
Chim.(Bucharest). 61: 50-54. 

Farooq, S., Gulzar, A., Haq, S.M., Hassan, M. and Bussmann, R.W., 2022. Millennial 
traditions-Exploration of ethno-medicinal knowledge among different ethnic 
groups of Northern part Kashmir Himalaya, India. Ethnobotany Research and 
Applications, 23: 1-18. 

Gomes, M.A., D.G. Priolli, J.G. Tralhao, M.F. Botelho. 2013. Hepatocellular 
carcinoma: epidemiology, biology, diagnosis, and therapies. Revista da 
Associação Médica Brasileira (English Edition). 59: 514-524. 

Hassan, M., H. Habib, N. Kausar, Z. Ma, R.A. Mir. 2016. Evaluation of root and leaf 
of Abutilon theophrasti medik for antifungal activity. Asian Journal of 
Pharmaceutical and Clinical Research. 75-77. 

Hassan, M., S.M. Haq, A. Rasool, S. Fatima, A. Ashraf, M. Zulfajri, M.M. Hanafiah. 
2021a. Ethnobotanical properties and traditional uses of medicinal plant 
Abutilon theophrasti Medik Medicinal and Aromatic Plants. 271-285. 



Journal of Wildlife and Ecology (2022). 6(1):13-21 

 

20 
Hassan and Bhat, 2022 

Hassan, M., S.M. Haq, U. Yaqoob, H.A. Qazi. 2021b. Abutilon theophrasti from 
Kashmiri Himalayas: A Life Savior for Livestock. International Research 
Journal of Plant Science. 12: 1-9. 

Haq, S.M., Hassan, M., Jan, H.A., Al-Ghamdi, A.A., Ahmad, K. and Abbasi, A.M., 
2022a. Traditions for Future Cross-National Food Security—Food and 
Foraging Practices among Different Native Communities in the Western 
Himalayas. Biology, 11(3):455. 

Haq, S.M., Hassan, M., Bussmann, R.W., Calixto, E.S., Rahman, I.U., Sakhi, S., Ijaz, 
F., Hashem, A., Al-Arjani, A.B.F., Almutairi, K.F. and Abd_Allah, E.F., 
2022b. A Cross-Cultural Analysis of Plant Resources among Five Ethnic 
Groups in the Western Himalayan Region of Jammu and 
Kashmir. Biology, 11(4):491. 

Mamadalieva, N., F. Sharopov, J.-P. Girault, M. Wink, R. Lafont. 2014. 
Phytochemical analysis and bioactivity of the aerial parts of Abutilon 
theophrasti (Malvaceae), a medicinal weed. Natural Product Research. 28: 
1777-1779. 

Mir, A.Y., Yaqoob, U., Hassan, M., Bashir, F., Zanit, S.B., Haq, S.M. and Bussmann, 
R.W., 2021. Ethnopharmacology and phenology of high-altitude medicinal 
plants in Kashmir, Northern Himalaya. Ethnobotany Research and 
Applications, 22, pp.1-15. 

Pandey, G., S. Khatoon, M. Pandey, A. Rawat. 2018. Altitudinal variation of 
berberine, total phenolics and flavonoid content in Thalictrum foliolosum and 
their correlation with antimicrobial and antioxidant activities. Journal of 
Ayurveda and Integrative Medicine. 9: 169-176. 

Paszkowski, W.L., R.J. Kremer. 1988. Biological activity and tentative identification 
of flavonoid components in velvetleaf (Abutilon theophrasti Medik.) seed 
coats. Journal of Chemical Ecology. 14: 1573-1582. 

Patel, S., N. Gheewala, A. Suthar, A. Shah. 2009. In-vitro cytotoxicity activity of 
Solanum nigrum extract against Hela cell line and Vero cell line. International 
Journal of Pharmacy and Pharmaceutical Sciences. 1: 38-46. 

Rayan, A., J. Raiyn, M. Falah. 2017. Nature is the best source of anticancer drugs: 
Indexing natural products for their anticancer bioactivity. PloS one. 12: 
e0187925. 

Sikorska, M., I. Matlawska. 2008. Polyphenolic compounds from Abutilon 
grandiflorum leaves. Acta Poloniae Pharmaceutica–Drug Research. 65: 467-
471. 

Slichenmyer, W.J., D.D. Von Hoff. 1991. Taxol: a new and effective anti-cancer 
drug. Anti-cancer Drugs. 2: 519-530. 

Su, L., L. Yang, X. Zhang, W. Zhang. 2010. Antiinflammatory analgesic active site 
research of the stems and leaves of Abutilon theophrasti Medic. China Science 
and Technology of Chinese Medicine. 17: 314. 

Tian, C., M. Wang, C. Shen, C. Zhao. 2012. Accuracy mass screening and 
identification of phenolic compounds from the five parts of Abutilon 
theophrasti Medic. by reverse�phase high�performance liquid 
chromatography�electrospray ionization�quadrupoles�time of flight�mass 
spectrometry. Journal of Separation Science. 35: 763-772. 



Journal of Wildlife and Ecology (2022). 6(1):13-21 

 

21 
Hassan and Bhat, 2022 

Tian, C., D. Zhang, C. Yang, Z. Chen, M. Liu. 2017. Research on extraction 
technology, antibacterial and antioxidant activity of ethanol extract from 
leaves of Abutilon theophrasti Medic. Acta Poloniae Pharmaceutica-Drug 
Research. 74: 881-890. 

Umair, M., M. Altaf, A.M. Abbasi. 2017. An ethnobotanical survey of indigenous 
medicinal plants in Hafizabad district, Punjab-Pakistan. PloS One. 12: 
e0177912. 

Umair, M., M. Altaf, R.W. Bussmann, A.M. Abbasi. 2019. Ethnomedicinal uses of 
the local flora in Chenab riverine area, Punjab province Pakistan. Journal of 
ethnobiology and ethnomedicine. 15: 7. 

Waller, L.P., V. Deshpande, N. Pyrsopoulos. 2015. Hepatocellular carcinoma: A 
comprehensive review. World Journal of Hepatology. 7: 2648. 

West, A.C., M. Iversen, E.H. Jørgensen, S.R. Sandve, D.G. Hazlerigg, S.H. Wood. 
2020. Diversified regulation of circadian clock gene expression following 
whole genome duplication. PLoS Genetics. 16: e1009097. 

Zheng, W., X. Gao, C. Chen, R. Tan. 2007. Total flavonoids of Daphne genkwa root 
significantly inhibit the growth and metastasis of Lewis lung carcinoma in 
C57BL6 mice. International Immunopharmacology. 7: 117-127. 

 
 
 Competing interests: Authors have declared that no competing 

interests exist. 
Funding: Authors have no source of funding for this work. 
Authors’ contributions: Hassan and Bhat has designed this 
project, collected data and written this article; while both have 
critically analyzed this article and approved as final.  
 


