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Abstract: The Pharmacological potential, such as antioxidant, anti- inflammatory and antibacterial activities of Ambrosia maritime 

(Demsisa) and Trigonell afoenumgraecum (fenugreek) leaves and oil are well known so,the present study was designed aiming at 

highlighting the effect of Ambrosia maritime and Trigonella foenum-graecum leaves and oil on human hepatocellular carcinoma cell 

line HepG2. HepG2 cells wereexamined and molecular mechanisms were also investigated. Treatment with an apoptosis- inducing 

concentrations of (Demsisa) and (fenugreek) leaves and oil caused typical morphological changes and apoptotic blebbingin HepG2 cells. 

The apoptotic process triggered by them involved the upregulation of p53 and the downregulation of Bcl-2 and CDK4.The mRNA and 

protein expression levels of apoptosis-associated factors Bcl-2, p53and CDK4 were therefore evaluated by qRT-PCR.the coordinate 

performance of these molecules is crucial for controlling life and death of cell.Our results demonstrated preliminary screening of 

anticancer activity of  Demsisa and  fenugreek extracts and oil against HepG2 cells, which can be further used for the development of a 

potential therapeutic anticancer  agent. Demsisa extract was the most virulent one while anti-cancer activity decreased from Trigonella 

leaves to Trigonella oil respectively. 
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1. Introduction 
 

Natural Products, especially plants, have been used for the 

treatment of various diseases for thousands of years. 

Terrestrial plants have been used as medicines in Egypt, 

China, India and Greece from ancient time and an 

impressive number of modern drugs have been developed 

from them (Kaur et al., 2011). Some medicinal plants are 

potential hepatogenic/ hepatoprotective agents. It is distinct 

that the medicinal plants possess versatile antioxidant, 

immunomodulatory and phagocytic activities, and thereby 

may be beneficial against liver diseases(Govind, 2011). 

 

Ambrosia maritimaL.,Traditionally, the whole plant is used 

to cure gastrointestinal disturbance,abdominal pain, kidney 

inflammation and renal colic, whereas the leaves are used 

for diabetes and blood pressure. In addition, its curative 

properties extend to include antimolluscicidal, antimalarial 

and antitumor activities (Dirar et al. 2014). 

 

Trigonellafoenum - graecum Linn.has been used as a 

medicinal plant since more than 4000 years in various parts 

of world. Due to this reason, it is regarded as oldest 

medicinal plant in history of mankind. It has wide 

therapeutic applications including carminative, and lactation 

stimulant in women after child birth. Also has many effects 

e.g. anthelmintic, antinociceptive anticancer, antibacterial, , 

gastro and hepatoprotective, immunomodulatory, etc(Bano 

et al., 2016). 

 

Hepatocellular carcinoma (HCC) is one of the most common 

and malignant diseases worldwide, it is the third most 

common cause of cancer deaths(Hussain et al., 2007). 

Usually, males are more affected than females and, are most 

common between the 30-50 years of age  (Farshori et al. 

2014). 
 

p53 is a tumour suppressor gene, which is mutated in half of 

human malignancies. Wild-type p53 has important roles in 

the cell cycle, DNA repair and apoptosis. In the presence of 

DNA damage, p53 is activated and initiates cell cycle arrest. 

In the absence of wild-type p53 mutated cells survive 

continuing their clonal expansion resulting in tumour 

progression(Kudahetti et al., 2009), so that the tumour 

behavior can be described using alterations of the p53 gene 

(Graur et al., 2016). 

 

Bcl-2 is an oncogenic protein that acts by inhibiting 

programmed cell death. The expression of Bcl-2 in some 

tumor cell types inhibits cell adhesion, spreading, and 

motility by enhancing actin polymerization (Zhang et al., 

2016).It not only inhibited apoptosis owing to deprivation of 

growth factors but also protected cells from a broad range of 

cytotoxic stimuli, importantly including diverse anti- cancer 

drugs (Delbridge et al., 2016). CDK4 is the key regulator of 

the G1-S transition. In complex with Cyclin D, CDK4 

phosphorylates Rb and drives cell cycle progression. CDK4-

cyclin D regulation is perturbed in a large proportion of 

human cancers(Dickson, 2014). 

 

2. Materials and Methods 
 

Ethanolicextract 

Leaves of Trigonella and Ambrosia Maritimaplant materials 

were collected, air dried at room temperature and ground in   

a Wiley grinderthenextracted with ethanol. The crude 

ethanolicextract wascondensed using Buchner Rotavapor     

the resultant yield wassuspended in deionized water and 

filtrated in 0.22. Millipore filter paper. 

 

Maintenance of HepG2 cells 

HepG2 cells (HepG2, ATCC No. 84113001) are cultured in 

MEM Medium supplemented with 10% heat inactivated 

fetal calf serum (FCS) (Sigma Aldrich, USA), The culture 
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flasks were incubated in 5% CO2 incubator with 95% 

humidity at 37
о
C. 

 

Cytotoxicity Study 

Cells were seeded in 96-well flat-bottomed microtiterplates 

(100 µl/well) under complete aseptic conditionand incubated 

in 5% CO2 incubator at 37˚C for 24 hr toreach complete 

monolayer. Serial dilutions of testedsamples were titrated in 

triplicate to the cells; in addition to the control wells that left 

without extracts. The plate wasthen incubated in 5% CO2 

incubator at 37˚C for 24 hr and 72 hr to investigate the LD50 

and cytopathic effectof the tested samples. 

 

Antitumor Assay  

Sublethal  dose of tested samples were added, cellwell plates 

containing no tested samples were used as control. Cell 

culture plates  are incubated at 37ºC in 5% CO2 incubator 

for 24 h, each well was accessed by observation under 

microscope after staining the cells with a 0.5% trypan blue 

stain. 

 

Quantitative RT-PCR of BCL2, P53 and CDK4 gene 

expression 

Total RNA was isolated with RNA extraction Qiagen kit), 

and oligo (dT)-primed RNA (1 µg) was reverse-transcribed 

using iScriptTM One-Step RT-PCR Kit with SYBR® 

Green. The obtained cDNA was used to determine the 

mRNA expression levels of Bcl-2, P53and CDK4 by PCR 

analysis. GAPDH was used as an internal control. The 

primer sequences used for the amplification of Bcl-2, 

P53and CDK4 and GAPDH were as follows:  

 
Target Gene Primer Sequence 

Bcl-2 
F 5′-TCCGCATCAGGAAGGCTAGA -3′R5′- 

AGGACCAGGCCTCCAAGCT -3′ 

P53 
F 5′-TGCAGCTGTGGGTTGATTCC-3′ 

R 5′-AAACACGCACCTCAAAGCTGTTC-3′ 

CDK4 
F 5′ CTGGTGTTTGAGCATGTAGACC -3′ 

R 5′- AAACTGGCGCATCAGATCCTT -3′ 

GAPDH 
F 5′- TGCACCACCAACTGCTTAGC -3′ 

R5′- GGCATGGACTGTGGTCATGAG-3′ 

 

3. Results 
 

Data obtained from the study showed that the IC50 of 

Ambrosia was 0.001x whileTrigonellla leaves extract and oil  

were 0.01 x of acute dose and the anti- antitumor activity 

decreased from Ambrosia to Trigonella leaves to Trigonella 

oil respectivly Compared to control as illustrated in the 

figures1,2,3and 4 

 

 

 

 
Figure 1: HepG2 normal control monolayer cells untreated 

showed complete monolayer viable andwell attached cells. 

Cells proliferation appearingand apoptosis not found.( 

X:200) 

 

 
Figure 2: HepG2 cells treated with Ambrosiashowed a 

highly apoptosis and noproliferated cells were found. 

(X:200) 

 
Figure 3: HepG2 cells treated with Trigonellaleaves showed 

cell apoptosis and no proliferation was found. (X:200) 

 

 
Figure 4: HepG2 cells treated with Trigonella oil, 

proliferation start to be obvious even apoptosis occurred. 

(X:200) 

 

The mRNA and protein expression levels of apoptosis-

associated factors Bcl-2, p53and CDK4 were therefore 

evaluated.A reduction in Bcl-2 and CDK4 mRNA 
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expression levels andincrease in p53 mRNA expression 

levels was observed in the followingtreatment with extracts 

of Ambrosia, Trigonella leaves and oil respectively 

compared with untreated control cells, that illustrated in 

Table1and figure5   

 

Table 1 :Expression levels of Bcl-2, p53 and CDK4 

Sample data Results 

Serial no. Sample Cell line IC50 CDK4 

IU/ml 

BCL2 

IU/ml 

P53 

IU/ml 

CT Conc. CT Conc. CT Conc. 

1 Control HepG2 --- 25.34 48,661 26.16 120,000 32.64 0,950 

2 Ambrosia HepG2 0.001 28.14 6,580 32.46 2,844 25.28 145,329 

3 Trigonella HepG2 0.01 28.95 32,240 31.74 48,274 25.34 92,560 

4 Trigonella oil HepG2 0.01 29.06 39,270 27.50 56,185 26.62 78,192 

 

 
Figure 5:  Effects of Ambrosia ,Trigonella leaves and T oil on the mRNA expression levels of p53, Bcl-2 and CDK4  

 

Respectively. A significant reduction in Bcl-2 and CDK4 

mRNA expression levels and increase in p53  mRNA 

expression levels was observed. 

 

4. Disscusion 
 

Hepatocellular Carcinoma is the most well-known primary 

liver malignancy and is a major health problem 

worldwide(Hamidet al., 2013).The antitumor effect of 

medicinal plants has been investigated by several 

investigators  (Lampronti et al. 2003 ;  Kviecinski et al., 

2008 and Diraret al. 2014). Ambrosia maritima L., is an 

important medicinal plant well known for its 

pharmacological potential, such as antifungal, antibacterial 

(Makkawiet al., 2015), Antioxidant (Helalet al.,2014; 

Makkawiet al .,2015 and Said et al., 2018), antidiabetic 

(Helalet al.,2014) activities. Fenugreek was selected for this 

study since fenugreek have many properties, such as 

hepatoprotective and antioxidant activity (Meeraet al., 

2009; Yadavet al., 2014), Antinociceptive activity 

(Bhalkeet al., 2009), and anti-inflammatory, antibacterial, 

antifungal, antiulcer, anticarcinogenic(Yadavet al., 2014). 

 

The present study,demonstrated that 0.001 IC50 of 

Ambrosia and 0.01 IC50 of both Trigonella leaves and oil 

decreased the cell viability, cellular shrinkage and blebbing 

with the increasing concentrations which are a characteristic 

of apoptosiswere also found. Morphological changes 

showed growth inhibition of HepG2 cells, which is obvious 

with Ambrosia and Trigonella leaves extracts, while in 

treatment with Trigonella oil, these changes are less 

observed and cell proliferation started to be obvious even 

apoptosis occurred.These kinds of alterations in the cellular 

morphology induced by plant extracts at different 

concentration have also been reported (Berrington and 

Lall, 2012; Al-Oqailet al., 2013, Farshoriet al., 2013 and 

Al-Sheddiet al., 2014). 

 

In the present study, after 24hour of treated sample, an 

increase in mRNA expression level of P53 and decrease in 

mRNA expression levels of both Bcl-2 and CDK4 were 

noticed when compared to the control. P53 increased with 

Trigonella oil followed by Trigonella leaves and Ambrosia 

leaves extracts, while both Bcl-2 and CDK4 levels decreased 

with Trigonella oil followed by Trigonella leaves and 

Ambrosia leaves extracts when compared to the control. 

previous study showed changes in the mRNA expression of 

CCND1 (cyclin D1), CDK4, CDK6, p21, p16, p53, caspase-

3, caspase-9, caspase-8, DR4, DR5, Bcl-2, BID, 

FADD,TRADD, Bax genes relative to GAPDH mRNA 

expression using Real Time PCR demonstrated thatCCND1 

expression was reduced in HepG2 dose the group cells when 

compared with the control group cells and p53, caspase-3, 

caspase p21, caspase-8 and expressions were increased in 

the dose group cells when compared with the control group 

cells. Other expressions of genes were found statistically 

insignificant. CCND1, CDK4 and CDK6 expressions were 

reduced in MIA PaCa-2 dose group cells when compared 

with the control group cells and p53 expression was 

increased in the dose group cells when compared with the 

control group cells. Other expressions of geneswere found 

statistically insignificant (Aluret al., 2016). 
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5. Conclusion 
 

In view of the obtained results, it could be concluded that 

Ambrosia maritima, T. foenum leaves and oil are able to 

reduce the cell viability, and altered the cellular morphology 

of HepG2 cells in a concentration dependent manner. The 

data also revealed that HepG2 cells were more sensitive to 

Ambrosia maritima leaves than the Trigonellafoenum-

graecum leaves and oil extracts. 

 

Refrences 
 

[1] Al-Oqail, M. M., Farshori, N. N., Al-Sheddi, E. S., 

Musarrat, J., Al- Khedhairy, A. A., &Siddiqui, M. A. 

(2013).In vitro cytotoxic activity of seed oil of fenugreek 

against various cancer cell lines.Asian Pacific Journal of 

Cancer Prevention, 14(3), 1829-1832. 

[2] Al-Sheddi, E. S., Farshori, N. N., Al-Oqail, M. M., 

Musarrat, J., Al-Khedhairy, A. A., &Siddiqui, M. A. 

(2014). Cytotoxicity of Nigella sativa seed oil and extract 

against human lung cancer cell line.  

[3] Asian Pac J Cancer Prev, 15(2), 983-7. 

[4] Alur, İ., Dodurga, Y., Seçme, M., Elmas, L., Bağcı, G., 

Gökşin, İ., &Avcı, Ç. B. (2016).Anti-tumor effects of 

bemiparin in HepG2 and MIA PaCa-2 cells. Gene, 585(2), 

241-246. 

[5] Bano, D., Tabassum, H., Ahmad, A., Mabood, A., & 

Ahmed, I. Z. (2016).The medicinal significane of the 

bioavtive compounds of Trigonellafoenum 

[6] Berrington, D., &Lall, N. (2012).Anticancer activity of 

certain herbs and spices on the cervical epithelial 

carcinoma (HeLa) cell line.Evidence-Based 

Complementary and Alternative Medicine, 2012. 

[7] Bhalke, R. D., Anarthe, S. J., Sasane, K. D., Satpute, S. 

N., Shinde, S. N., &Sangle, V. S. (2009).Antinociceptive 

activity of Trigonellafoenum-graecum leaves and seeds 

(Fabaceae). Iranian Journal of Pharmacology and 

Therapeutics, 8(2), 57-0. 

[8] Delbridge, A. R., Grabow, S., Strasser, A., & Vaux, D. 

L. (2016). Thirty years of BCL-2: translating cell death 

discoveries into novel cancer therapies. Nature reviews 

Cancer, 16(2), 99. 

[9] Dickson, M. A. (2014). Molecular pathways: CDK4 

inhibitors for cancer therapy. Clinical cancer research, 

20(13), 3379-3383. 

[10] Dirar A I , Mohamed M A , Ahmed W J , Mohammed 

M S , Khalid H S . andGarelnabi E. A. (2014): Isolation 

and characterization of potential cytotoxic leads from 

Ambrosia maritima L.(Asteraceae). Journal of 

Pharmacognosy and Phytochemistry, 3(4). 

[11] Farshori, N. N., Al-Sheddi, E. S., Al-Oqail, M. M., 

Musarrat, J., Al-Khedhairy, A. A., &Siddiqui, M. A. 

(2014). Cytotoxicity Assessments of 

PortulacaoleraceaandPetroselinumsativum Seed Extracts 

on Human Hepatocellular Carcinoma Cells (HepG2). 

Asian Pacific Journal of Cancer Prevention, 15(16), 6633-

6638. 

[12] Farshori, N. N., Al-Sheddi, E. S., Al-Oqail, M. M., 

Musarrat, J., Al-Khedhairy, A. A., &Siddiqui, M. A. 

(2013). Anticancer activity of Petroselinumsativum seed 

extracts on MCF-7 human breast cancer cells. Asian Pac J 

Cancer Prev, 14(10), 5719-5723. 

[13] GoGovind, P. (2011). Medicinal plants against liver 

diseases. IJPR, 2, 115-121. 

[14] Graur, F., Furcea, L., Mois, E., Biliuta, A., Rozs, A. T., 

Negrean, V., & Al Hajjar, N. (2016).Analysis of p53 

Protein Expression in Hepatocellular Carcinoma.Journal of 

Gastrointestinal & Liver Diseases, 25(3). 

[15] Hamid, A. S., Tesfamariam, I. G., Zhang, Y., & Zhang, 

Z. G. (2013).Aflatoxin B1-induced hepatocellular 

carcinoma in developing countries: Geographical 

distribution, mechanism of action and prevention. 

Oncology letters, 5(4), 1087-1092. 

[16] Helal, E. G., Abou-Aouf, N., Khattab, S. M., Meselhy, 

A. E. R. A., &Abu-Amara, T. M. (2014). The effects of 

Ambrosia maritime, L.(Damsissa) on some biochemical 

and histological parameters of diabetic albino rats. 

Egyptian Journal of Hospital Medicine (October 2014), 57, 

612-629. 

[17] Hussain, S. P., Schwank, J., Staib, F., Wang, X. W., & 

Harris, C. C. (2007). TP53 mutations and hepatocellular 

carcinoma: insights into the etiology and pathogenesis of 

liver cancer. Oncogene, 26(15), 2166. 

[18] Kaur, R., Kapoor, K., &Kaur, H. (2011).Plants as a 

source of anticancer agents. J Nat Prod Plant Resour, 1(1), 

119-124. 

[19] Kudahetti, S., Fisher, G., Ambroisine, L., Foster, C., 

Reuter, V., Eastham, J., ...&Cuzick, J. (2009).p53 

immunochemistry is an independent prognostic marker for 

outcome in conservatively treated prostate cancer. BJU 

international, 104(1), 20-24. 

[20] Kviecinski, M. R., Felipe, K. B., Schoenfelder, T., de 

Lemos Wiese, L. P., Rossi, M. H., Gonçalez, E., 

...&Pedrosa, R. C. (2008).Study of the antitumor potential 

of Bidenspilosa (Asteraceae) used in Brazilian folk 

medicine. Journal of ethnopharmacology, 117(1), 69-75. 

[21] Lampronti, I., Martello, D., Bianchi, N., Borgatti, M., 

Lambertini, E., Piva, R., ...&Gambari, R. (2003).In vitro 

antiproliferative effects on human tumor cell lines of 

extracts from the Bangladeshi medicinal plant 

Aeglemarmelos Correa. Phytomedicine, 10(4), 300-308. 

[22] Makkawi, A. J., Keshk, E. M., Elshamy, M. M., & 

Abdel-Mogib, M. (2015).Phytochemical and Biological 

Evaluation of Ambrosia Maritima.Research Journalof 

pharmaceuticalbiologicalandchemical sciences, 6(4), 1678-

1688. 

[23] Meera, R., Devi, P., Kameswari, B., Madhumitha, B., & 

Merlin, N. J. (2009).Antioxidant and hepatoprotective 

activities of Ocimumbasilicum Linn.andTrigonellafoenum-

graecum Linn. against H 2 O 2 and CCl4 induced 

hepatotoxicity in goat liver. 

[24] Said, T. M., Elgasim, E. A., Eltilib, H. H., Bekhit, A. E. 

D. A., Al-Juhaimi, F. Y., & Mohamed Ahmed, I. A. 

(2018). Antioxidant and antimicrobial potentials of 

Damsissa (Ambrosia maritima) leaf powder extract added 

to minced beef during cold storage. CyTA-Journal of Food, 

16(1), 642-649. 

[25] Yadav, U. C., &Baquer, N. Z. (2014).Pharmacological 

effects of Trigonellafoenum-graecum L. in health and 

disease.Pharmaceutical biology, 52(2), 243-254. 

[26] Zhang, X. F., Yang, X., Jia, H. L., Zhu, W. W., Lu, L., 

Shi, W., ...& Yang, J. (2016). Bcl-2 expression is a poor 

predictor for hepatocellular carcinoma prognosis of 

andropause-age patients. Cancer biology & medicine, 

13(4), 459.  

Paper ID: ART20193331 10.21275/ART20193331 443 




