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Abstract: The method of treating many plants, including Rheum ribes, is known by many scholars and 
physicians. In contrast to what chemotherapy costs, the cost of plant treatment is very cheap. The aim 
of the study is to determine the Cytotoxicity Effect of Ethanolic Rheum ribes Leaf extract Against the 
HepG2 Cell line. The study used an in vitro assay at varying concentrations for the cytotoxic activity of 
the extract of Ethanolic Rheum ribes Leaf. The most notable decrease in viable cell count was 62.5, 125 
and 250 mg/ml, which seemed to induce cell death induction. The findings showed that leaf ethanol 
extract at different concentrations affects the HepG2 parameters of cells (Effect of rheum ribes on 
viability cells, Effect of rheum ribes on Mitochondrial membrane permeability, and Effect of rheum ribes 
on Cytochrome c). Rheum ribes, the study states, may be treated as a dietary antioxidant and anticancer 
agent. 
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1. Introduction  

By using natural plants, cancer may be defeated, or at the very least, the severity of its spread within 
the body may be decreased. When cancer is spread all over the body, it becomes a terrible disease that 
makes the opportunity for cells to survival closer to zero than to one (Malvezzi et al., 2014) . The 
approach of treating several plants, including Rheum ribes, is widely acknowledged by many academics 
and clinicians. In trials involving cancer patients, a few medicinal herbs have been shown to lower the 
severity of this deadly illness, and employing plants as a type of treatment is far less expensive than 
using chemotherapy to treat malignant tumors. The use of traditional herbs, which have been preferred 
as a prescription medicine since ancient times, is generally known(Kuo et al., 2014 ; Ebrahimnezhad et 
al., 2013 ; Amirghofran et al., 2011)  . The beneficial advantages of herbal plants include better 
accessibility and lower side effects. Rheum ribes (R. ribes) are the most common raw materials in Asian 
countries for obtaining crude drugs(Amirghofran et al, 2007; Amirghofran et al, 2005  ; Amirghofran et 
al, 2006 ). It can be consistent with environments of extremely dark, arid, and clayish acidic or alkaline 
soil and can remain alive as cold weather freezes(Shoeb , 2006 ). R. Ribes is a native, perennial vegetable 
plant that grows in North and Central Asian sub-regions (Nehate et al.,2014 ). It is primarily found in 
Iran and Anatolia between 1800 and 2800 altitudes of rocky countryside(Tafrihi et al, 2014 ). Ribes have 
been used in Turkey and Iran as a diuretic treatment(Wang et al, 2014). Humans can use the Rheum 
Ribes Root (EERR) as an anti-trichomonas agent(Machana et al, 2012 ). It has been used for the 
treatment of asthma, obesity, gastrointestinal disorders, and hemorrhoids. In prostate cancer cells and 
human umbilical vein endothelial cells, EERR demonstrated activity in the activation of oxidative cell 
injury(Elkady et al., 2013 ; Manosroi et al., 2012 ). The current research aims to identify the Rheum 
Ribes root activity on oxidative cell damage induction. There are a variety of adverse effects on healthy 
cells from medications used to treat cancer patients. Nature has become the provider of medicinal agents 
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with a broad variety of illnesses to be remedied. In order to cure illnesses, medicinal plants are good 
sources of health-related therapeutic aids. Rheum Ribes has been shown to suppress cancer cell 

development and proliferation (Amirghofran et al, 2010). The aim of this study is the Cytotoxicity 
Effect of Ethanolic Rheum ribes Leaf extract Against the HepG2 Cell line.  
 

2. Materials and Methods 
In the laboratories of the College of Science, University of Baghdad - Baghdad. Dust and other 

contaminants were washed from the plant cuttings and placed in the fridge to be used (Haifa N.Muter 
and Ali S.Mohamed 2017). Under a 37 °C atmosphere containing 5% carbon dioxide, the cells were 
incubated. Through the use of high content assay (HCS) kits, a cytotoxic Multipara meter assay was 
performed. The high content screen method of array scanning (Cellomics, PA, USA) was used to 
examine the plaque with stained cells. Array Scan HCS is a digital, computerized fluorescence imaging 
microscope that tracks the quantity and distribution of light in each cell as well as automatically 
identifies stained cells. One thousand cells were analyzed in each well. 

Plant parts were separated from dust and other contaminants and kept for use in the freezer. The 
plant tissues were homogenized subsequent to a two-week period in which the mixture of plant tissues 
was washed with 70% ethanol rather than purified through a filter unit (Millipore, pore size: 0.22 mm). 
The impact of various concentrations of ethanolic Rheum ribes leaf extract (1000, 500, 250, 125, 62.5 

μg/Ml (B.M.J. Alwash.,2017) on a HepG2 cell line maintained in RPMI (Gbico, Carlsbad, CA), 
supplemented with 10% FBS (Sigma), 1% 5000 units/ml penicillin, and 5000 lg/ml streptomycin 
(Sigma), was examined. The cytotoxic assay was performed for the multi-granule scale using high 
material assay kits (HCS), and these kits measure parameters including cell death, cytochrome c release, 
and improvement of cell membrane permeability(Fu et al., 2004 ; Hazra et al., 2002 ) .  

Briefly, MTT dye and cell permeability dye were applied to live cells after 28 h of incubation and 
incubated at 37 for 30 min. Until assay with primary and secondary cytochrome c antibodies made from 
light-stained mice for 1 hour each, cells were modified, permeability and inactivated with 1x buffer 
solution Hoechst was applied to inverting the plating in stain solution(Susanti et al., 2012; Abdulla, WK 
and Maha, FA. 2022). A high-content assay method array assay (Cellomics, PA, USA) was used to 
examine plaque with stained cells. The HCS array assay is an automated computerized imaging 
microscope that tracks the quantity and distribution of fluorescence in each cell as well as automatically 
identifies stained cells. One thousand cells were analyzed in each well (Awale et al,2006 ). 
 
2.1. Cell Lines and Cell Cultures 

Human leukemia, T cell leukemia and Burkitt's lymphoma cell lines were used in the study, as well 
as solid tumor cell lines. Cells with 5 percent CO2 and 95 percent humidity were held at 37 ° 
(Amirghofran et al, 2011; Chan et al, 2011). 
 
2.2. Statistical Analysis  

Using GraphPad Prism 5.01 program, statistical analysis was performed. ANOVA Newman-Keuls 
assessed the details.                   
 

3. Result and Discussion 
Different concentrations of leaf ethanol extract influence the HepG2 parameters of cells.  An 

ethanolic extract of Rheum ribes was obtained from the leaves of the plant and subjected to cytotoxic 
activity analysis using HepG2. Various parameters, including cell loss rate, membrane potential 
intensity, and cytochrome C realizing intensity, were assessed. The results are presented in the 
following tables: (1) The impact of Rheum ribes on viability cells; (2) The influence of Rheum ribes on 

mitochondrial membrane permeability; and (3) The Effect of Rheum ribes on Cytochrome C. 
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The objective of this study was to investigate the cytotoxic effects of an ethanolic Rheum ribes leaf 
extract derived from a locally cultivated Rheum ribes plant on a living Hep G2 cell line that was 
resistant to apoptosis, as shown in Table 1. The objective of this study was to investigate the cytotoxic 
effects of an ethanolic Rheum ribes leaf extract derived from a locally cultivated Rheum ribes plant on a 
living Hep G2 cell line that was resistant to apoptosis. The study employed an in vitro method to 

evaluate the cytotoxic effects of different concentrations (1000, 500, 250, 125, 62.5 μg/ml) of the 
ethanolic Rheum Ribes leaf extract via serial dilutions on the HepG2 cell line for 28 hours. The largest 

significant decline in viable counting cells occurs at 62.5, 125, and 250 μg/ml concentrations. All 
concentrations of ethanolic rheum ribes extract had no significant effect on the strong cell (P<0.001). 
 

Table 1. 
Effect of rheum ribes on viability cells. 

 
Treatment 

Mean ± SE 

Valid cell counts 

Positive ctrl. 419.5 ± 63.5 d 
Untreated 1179.0 ±4.0 a 

1000 µ/ml 1030.0±80.0 ab 

500 µ/ml 899.5 ±73.5 abc 
250 µ/ml 830.5 ±21.0 bc 
125 µ/ml 741.0 ±59.5 c 
62.5 µ/ml 830.0 ±99.5 bc 
Note: *(P<0.001): Means of different letters within the same 

column represented a significant difference.  

 
The purpose of this study was to investigate the cytotoxic effect of an ethanolic Rheum ribes leaf 

extract derived from local Rheum ribes plants on the live Hep G2 cell line, as demonstrated in Table (2). 
To achieve this purpose, the analysis employed an in vitro assessment of the cytotoxic activity of the 

extract of Ethanolic Rheum ribes Leaf at various doses (1000, 500, 250, 125, and 62.5 μg / ml) in serial 
dilutions on the HepG2 cell line and exposure length (28 hours). The largest substantial decreases in 

mitochondrial membrane permeability were at 62.5, 125, and 250 μg/ml. All concentrations of 
Ethanolic Rheum ribes checked permeability of the mitochondrial membrane extract, but without impact (no 
important value P<0.001). 
 

Table 2. 
Effect of rheum ribes on mitochondrial membrane permeability. 
 
Treatment 

Mean ± SE 

Mitochondrial membrane permeability 
Positive ctrl. 99.00 ± 4.0 b 
Untreated 384.0 ±29.0 a 
1000 µ/ml 501.0 ±0.00 a 
500 µ/ml 419.0 ±7.5 a 
250 µ/ml 422.0 ±13.0 a 
125 µ/ml 412.5 ±3.0 b 
62.5 µ/ml 422.0 ±1.50 b 
Note:  (P<0.001): Means of different letters within the same column represented a 

significant difference. 

 
The purpose of this study was to investigate the cytotoxic effect of an ethanolic Rheum ribes leaf 

extract derived from local Rheum ribes plants on the live Hep G2 cell line, as displayed in Table (3). 
The study employed an in vitro method to evaluate the cytotoxic effects of different concentrations 
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(1000, 500, 250, 125, 62.5 μg/ml) of the ethanolic Rheum Ribes leaf extract via serial dilutions on the 
HepG2 cell line for 28 hours. At 62.5, 125, and 250 g/ml, the most significant reductions in cytochrome 
c were observed. Various concentrations of ethanolic Rheum ribes extract, including cytochrome c, were 
examined; however, no significant results were obtained (P<0.001). 
 

Table 3. 
Effect of rheum ribes on cytochrome c. 

Treatment Mean ± SE 

Cytochrome c 
Positive ctrl. 650.0 ± 50.0 a 
Untreated 212.5 ±22.5 b 
1000 µ/ml 240.5 ±40.5 b 
500 µ/ml 190.0 ±14.0 b 

250 µ/ml 180.0 ±36.0 b 
125 µ/ml 75.0 ±16.0 b 
62.5 µ/ml 90.00 ±10.5 b 

Note:  *(P<0.001): Significant disparities were expressed by the means of 
several letters in the same column. 

 
The intrinsic pathway and the exogenous pathway associated with death receptors such as Fas (CD 

95) leading to activation of caspase-8 are two main pathways leading to apoptosis(Asl et al., 2008; Duaa, 
A. and Reema; MA,2022). The activation of these proteins contributes to the permeability of the 
mitochondrial membrane, resulting in the reapplication of cytochrome C(Deslnaker et al., 2011 ). The 
oleuropein isolated from Ethanolic Rheum ribes Leaf was to investigate the toxicity of tamoxifen and the 
role of oleuropein in protecting against TAM-induced oxidative liver damage in Balb / c mice, and the 
ability to directly scavenge free radicals is at least partially linked to preventive action. Ethanolic Rheum 
Ribes Leaf has been shown to cause large We investigated the levels of apoptosis, viability, cell 
proliferation, and apoptosis in MCF-7 human breast cancer cells. Bovine brain capillary microspheres, 
human bladder cancer (T24), human breast cancer (MCF-7), rheum ribes in ethanol, and (BBCE), leaf 
rudimentary extracts have been shown to inhibit cell proliferation(Lumaret et al,2001 ). The Effect of 
the Ethanolic Rheum ribes oleuropein and leaf extract on chronic UV-induced skin damage, 
carcinogenicity, and tumor development was shown in several research by lowering the synthesis of 
VEGF, MMP-2, MMP-9, and MMP-13 by a two-level COX reduction(Thomas et al.,2008 ). 

 

4. Conclusion 
Natural plants will prevent or at least lessen the amount of cancer, the dreadful illness that spreads 

throughout the body and brings its cells closer to death than life expectancy. A lot of scientists and 
doctors know how to treat certain plants, like Rheum ribes. Studies on cancer have shown that using 
some medical herbs can help make this dangerous disease less severe, and it does not cost much to take 
care of plants. Based on the comprehensive results obtained from this study, Rheum ribes can be 
identified as a potential food antioxidant and anticancer agent. The results obtained from our research 
do not support the notion that this approach can be utilized as a comprehensive cancer treatment. 
 

Copyright:  
© 2024 by the authors. This article is an open access article distributed under the terms and conditions 
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 
 

References 
Abdulla, WK and Maha, FA. Caspase 9 gene expression and caspase 9 protein in chronic myeloid leukemia in Iraq. Iraqi 

Journal of Agricultural Sciences.2022; 53(5):994-1002. DOI: 10.36103/ijas.v53i5.1613 

https://creativecommons.org/licenses/by/4.0/


526 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484 

Vol. 8, No. 4: 522-526, 2024 

DOI: 10.55214/25768484.v8i4.1128 
© 2024 by the authors; licensee Learning Gate 

 

Amirghofran Z. Medicinal plants as immunosuppressive agents in traditional Iranian medicine. Iran J Immunol. 2010;7(2):65.  
Amirghofran Z, Malek-hosseini S, Gholmoghaddam H, Kalalinia F. Inhibition of tumor cells growth and stimulation of 

lymphocytes by Euphorbia species. Immunopharmacol Immunotoxicol. 2011;33(1):34–42.  
Amirghofran Z, Bahmani M, Azadmehr A, Ashouri E, Javidnia K. Antitumor activity and apoptosis induction in human cancer 

cell lines by Dionysia termeana. Cancer Invest. 2007;25(7):550–4.  
Amirghofran Z, Bahmani M, Azadmehr A, Javidnia K. Anticancer effects of various Iranian native medicinal plants on human 

tumor cell lines. Neoplasma. 2005;53(5):428–33.  
Amirghofran Z, Bahmani M, Azadmehr A, Javidnia K. Induction of apoptosis in leukemia cell lines by Linum persicum and 

Euphorbia cheiradenia. J Cancer Res Clin Oncol. 2006;132(7):427–32.  
Awale S, Lu J, Kalauni SK, Kurashima Y, Tezuka Y, Kadota S, et al. Identification of arctigenin as an antitumor agent having 

the ability to eliminate the tolerance of cancer cells to nutrient starvation. Cancer Res. 2006;66(3):1751–7. 
Asl MN, Hosseinzadeh H. Review of pharmacological effects of Glycyrrhiza sp. and its bioactive compounds. Phytother Res. 

2008;22(6):709–24.  
Amirghofran Z, Hashemzadeh R, Javidnia K, Golmoghaddam H, Esmaeilbeig A. In vitro immunomodulatory effects of extracts 

from three plants of the Labiatae family and isolation of the active compound(s). J Immunotoxicol. 2011;8(4):265–73.  
B.M.J .Alwash. Cytotoxic  and antioxidant activity of fruit juice of eriobotrya  japonica (thunb)lind plant cultivated in Iraq . 

Iraqi Journal of Agricultural Science.2017;48(3):892-898  
DOI :10.36103/ijas.v48i3.402 
Duaa, A. and Reema, MA . Genetic polymorphism of caspase 8 and 9 in Iraq. Iraqi Journal of Agricultural Science.2022; 53(3): 

505-514. DOI:10.36103/ijas.v53i3.1558 
Chan YS, Cheng LN, Wu JH, Chan E, Kwan YW, Lee SM, et al. A review of the pharmacological effects of Arctium lappa 

(burdock). Inflammopharmacology. 2011;19(5):245–54.  
Deslnaker, P.V.; Ahmed, A.; Irafan, M.; Shahazed, N.; and Deshpande, A. (2011). Effect of herbart plants on hummen cancer cell 

lines using cell based models. 
Ebrahimnezhad Darzi S, Amirghofran Z. Dichloromethane fraction of Melissa officinalis induces apoptosis by activation of 

intrinsic and extrinsic pathways in human leukemia cell lines. Immunopharmacol Immunotoxicol. 2013;35(3):313–20.  
Elkady AI. Crude alkaloid extract of Rhazya stricta inhibits cell growth and sensitizes human lung cancer cells to cisplatin 

through induction of apoptosis. Genet Mol Biol. 2013;36(1):12–21.  
Fu Y, Hsieh TC, Guo J, Kunicki J, Lee MY, Darzynkiewicz Z, et al. Licochalcone-A, a novel flavonoid isolated from licorice 

root (Glycyrrhiza glabra), causes G2 and late-G1 arrests in androgen-independent PC-3 prostate cancer cells. 
Biochem Biophys Res Commun. 2004;322(1):263–70. 

Haifa  N.Muter and Ali S.Mohamed. Use of crude plant extract of Adhatodavasica as insecticide. Iraqi Journal of Science. 2017, 
58(1C):442-446 

Hazra B, Sarkar R, Bhattacharyya S, Roy P. Tumour inhibitory activity of chicory root extract against Ehrlich ascites 
carcinoma in mice. Fitoterapia. 2002;73(7-8):730–3.  

Kuo CY, Chao Y, Li CP. Update on treatment of gastric cancer. J Chin Med Assoc. 2014;77(7):345–53.  
Lumaret, R. and Ouazzani, N. (2001). Plant genetics. Ancient wild olive in mediderranean forests. Nature; 413(700). 
 Thomas, D.P; William, C.E.; and Jennifer, L.S. (2008).Cell Biology, 2ed., Saunders Elsevier, USA. 
Malvezzi M, Bertuccio P, Levi F, La Vecchia C, Negri E. European cancer mortality predictions for the year 2014. Ann Oncol. 

2014;25(8):1650–6.  
Machana S, Weerapreeyakul N, Barusrux S. Anticancer effect of the extracts from Polyalthia evecta against human hepatoma 

cell line (HepG2). Asia Pac J Trop Biomed. 2012;2(5):368–74.  
Manosroi A, Jantrawut P, Sainakham M, Manosroi W, Manosroi J. Anticancer activities of the extract from Longkong 

(Lansium domesticum) young fruits. Pharm Biol. 2012;50(11):1397–407.  
Susanti S, Iwasaki H, Itokazu Y, Nago M, Taira N, Saitoh S, et al. Tumor specific cytotoxicity of arctigenin isolated from 

herbal plant Arctium lappa L. J Nat Med. 2012;66(4):614–21.  
Shoeb M. Anticancer agents from medicinal plants. Bangladesh J Pharm. 2006;1(2):35–41.  
Nehate C, Jain S, Saneja A, Khare V, Alam N, Dubey R, et al. Paclitaxel Formulations: Challenges and Novel Delivery Options. 

Curr Drug Delivery. 2014;11(6):666–86.  
 Tafrihi M, Toosi S, Minaei T, Gohari AR, Niknam V, Arab Najafi SM. Anticancer Properties of Teucrium persicum in PC-3 

Prostate Cancer Cells. Asia Pac J Cancer Prevent. 2014;15(2):785–91.  
Wang WT, Chen YH, Hsu JL, Leu WJ, Yu CC, Chan SH, et al. Terfenadine induces anti-proliferative and apoptotic activities 

in human hormone-refractory prostate cancer through histamine receptor-independent Mcl-1 cleavage and Bak up-
regulation. Naunyn-Schmiedeberg's Arch Pharm. 2014; 387(1):33–45. 

 

https://doi.org/10.36103/ijas.v48i3.402
http://dx.doi.org/10.36103/ijas.v53i3.1558

