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Abstract 

The cytotoxicity activity of acetal and hexane extracts of Entada mannii (Fabaceae) were evaluate in vitro. E. mannii is a plant 

used in the traditional treatment of diabetes and several diseases in the south-east of Coast Ivory. In addition to this antidiabetic 

activity, this plant rich in polyphenolic compounds has an antioxidant potential that could be beneficial in the management of 

diseases related to oxidative stress. The determination of mitochondrial synthesis by assaying MTT is the principle of the 

cytotoxicity assay used in this study which was performed on cells of the L-6 cell line (rat skeletal muscle, myoblast). The IC50 

of the acetal (AEEM, IC50 = 141.5115 μg / mL) and hexane extracts (HEEM = 99.2682 μg / mL) determined in this study are 

much higher than the respective pharmacological doses (antioxidant activity) which are (AEEM, IC50 = = 52.30 ± 2.05 μg / 

mL) and (HEEM, IC50 = 70.51 ± 1.84 μg / mL). The acetal and hexane extracts of Entada mannii thus offer interesting margins 

of safety which could be an additional advantage for the use of these extracts. 

 

Keywords: E. mannii, L-6 cell line, cytotoxicity 

1. Introduction 

At a time when modern medicine is booming, Ivorian and 

African populations in general are increasingly using 

traditional medicine. The strong preponderance of these 

plants in the management of various diseases will increase in 

the coming years according to the forecasts of the various 

specialists. Several factors militate in favor of this trend [1, 2]. 

However, despite its undeniable richness, the African 

pharmacopoeia gives rise to some mistrust. Indeed the lack 

of knowledge of the bioactive principles, the doses of the 

extracts administered by the healers can expose the user 

populations to real risks of therapeutic accidents. These 

plants can heal or intoxicate depending on the preparation, 

the dosage and the use that is made of it [3, 4, 5]. 

In order to make a contribution in this direction, we 

undertook to evaluate the cytotoxicity of the acetal and 

hexane extracts of Entada mannii (Fabaceae) on the cells of 

the rat L6 line. Entada mannii is a plant from the Ivorian 

pharmacopoeia used by people in southeastern Côte d'Ivoire 

to treat several diseases among which we have diabetes. This 

plant has an antioxidant potential that could be an additional 

asset in the management of diseases related to oxidative stress 

such as cancer, degenerative diseases [6]. The 

physiopathology knowledge of several diseases makes it 

possible to establish a link between these pathologies and 

oxidative stress, so that the use of antioxidant substances can 

be likened to direct management of these diseases [7, 8, 9, 10, 11, 

12]. This study will provide data to guide and rationalize the 

use of this plant. 

 

2. Material and Methods  

2.1 Plant material 

The barks of Entada mannii (Fabaceae) from Agboville 

(south-east of Ivory Coast) have been identified by the 

National Center of Floristry at the University Felix 

Houphouet Boigny (Cocody-Abidjan). A specimen of the 

plant was deposited in the herbarium of this Center. 

 

2.1.1 Preparation of the acetal extract of Entada mannii 

(Fabaceae) 

The harvested bark was dried at room temperature (28 ± 1 ° 

C) for one month out of the sun. The dried bark was ground 

to a fine powder. The powder (50 g) was macerated in 250 ml 

of ethyl acetate for 24 h at room temperature. The mixture 

was then filtered through the gauze and a second time on 

Whatman filter paper (3 MM). The evaporation of the solvent 

was carried out in an oven at 50 °C. After drying, a brown 

powder obtained, was used to prepare the acetal extract of 

Entada mannii (AEEM). 
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2.1.2 Preparation of hexane extract of Entada manni 

(Fabaceae) 

The dry bark powder (50 g) obtained above was macerated in 

250 ml of hexane for 24 hours at room temperature. The 

mixture was then filtered through the gauze and a second time 

on Whatman filter paper (3 MM). The evaporation of the 

solvent was carried out in an oven at 40 ° C. After drying, we 

obtain a brown powder used to prepare the hexane extract of 

Entada mannii (HEEM).  

 

2.2 Animal material 

The animal material used in this study consists of the cells of 

the L6 Cell line (Rat Skeletal Muscle, Myoblast).  

 

2.2.1 Experimental protocol  

2.2.2 In vitro cytotoxicity assay 

The ability of the cells to survive a toxic insult has been the 

basis of most cytotoxicity assays. 

 

2.2.3 Determination of mitochondrial synthesis by MTT 

assay  

This assay is based on the assumption that dead cells or their 

products do not reduce tetrazolium. The assay depends both 

on the number of cells present and on the mitochondrial 

activity per cell. The cleavage of MTT to a blue formazan 

derivative by living cells is clearly a very effective principle 

on which the assay is based. The principle involved is the 

cleavage of tetrazolium salt MTT (3-(4,5 dimethyl thiazole-2 

yl)- 2,5-diphenyl tetrazolium bromide) into a blue coloured 

product (formazan) by mitochondrial enzyme succinate 

dehydrogenase. The numbers of cells were found to be 

proportional to the extent of formazan production by the cells 

used.  

The cell culture was centrifuged and the cell count was 

adjusted to 1.0x105 cells/mL using DMEM medium 

containing 10% FBS. To each well of a 96 well flat bottom 

micro titre plate, 100µl of the diluted cell suspension 

(approximately 10,000 cells/well) was added. After 24 hours, 

when the cell population was found adequate, the cells were 

centrifuged and the pellets were suspended with 100 µl of 

different test sample concentrations prepared in maintenance 

media. The plates were then incubated at 37o C for 48 hours 

in 5% CO2 atmosphere, and microscopic examination was 

carried out and observations recorded every 24 hours. After 

48 hours, the sample solutions were centrifuged and the 

pellets were re-suspended with 20 µl of MTT (2mg/mL) in 

MEM-PR (MEM without phenol red). The plates were gently 

shaken and incubated for 2 hours at 37oC in 5% CO2 

atmosphere. The 100 µl of DMSO was added and the plates 

were gently shaken to solubilise the formed formazan. The 

absorbance was measured using a microplate reader at a 

wavelength of 540nm. The percentage cell viability was 

calculated using the following formula and concentration of 

drug or test samples needed to inhibit cell growth by 50% 

values were generated from the dose-response curves [13, 14]. 

 

% Cell Viability = 
Mean OD of individual test group 

x 100 
Mean OD of control group 

 

3. Results and Discussion  

Cytotoxicity assays performed on L6 cell lines showed a 

progressive decrease in cell viability as concentrations of the 

extracts increased. Conversely, there is an increase in the 

mortality of cells of the L6 line as a according to 

concentrations of the plant extracts. The cytotoxic effect of 

the acetal and hexane extracts of Entada mannii is therefore 

dose-dependent. 

The trend line in figure 1 represents the evolution of cell 

mortality according to the concentrations of acetal extracts of 

E. mannii. This curve made it possible to determine IC50 of 

acetal extract which is 141.5115 μg/mL. This IC50 is much 

greater than the dose necessary to express the antioxidant 

activity of the acetal extract which is 52.30 ± 2.05 μg / mL 

(AEEM, IC50 = 52.30 ± 2.05 μg / mL) [15]. The comparison 

of these data indicates that the acetal extract of E. mannii 

offers very interesting safety margins. 

 

 
 

Fig 1: Evolution of L6 Cell Line viability according to the 

concentrations (μg / ml) of acetal extracts of Entada mannii. 
 

The trend line in Figure 2 represents the evolution of cell 

death according to the concentrations of hexane extracts of E. 

mannii. This curve made it possible to determine the IC50 of 

the hexane extract which is 99.2682 μg / mL. This IC50 is 

higher than necessary dose to express the antioxidant activity 

of the hexane extract which is 70.51 ± 1.84 μg / mL (HEEM, 

IC50 = 70.51 ± 1.84 μg / mL) [15]. Comparison of these data 

indicates that the hexane extract of E. mannii also offers very 

good safety margins. 

 

 
 

Fig 2: Evolution of L6 Cell Line viability according to the 

concentrations (μg / ml) of hexane extracts of Entada mannii. 
 

Like many other plants from the Ivorian and African 

pharmacopoeia, the acetal and hexane extracts of E. mannii 

exert a cytotoxic actvity on the cells of the L6 cell line which 

is therefore dose-dependent [16, 17, 18, 19]. The hexane extract 

has a greater cytotoxic activity than the acetal extract.  
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Cytotoxicity is the property of a toxic agent to induce initial 

molecular changes or to cause functional impairment of 

living cells that can be described as rupture of homeostasis. 

This dysfunction can cause cellular damage and in the 

extreme case lead to cell death. 

Cytotoxic doses are much higher than pharmacological 

doses. The acetal and hexane extracts of E. mannii therefore 

offer interesting safety margins that could facilitate their use 

in human therapeutics. 

Moreover, seen from another angle, this cytotoxic activity, 

which is expressed by an antiproliferative activity of the cells 

of the L6 line can be perceived as a beneficial activity in the 

management of some pathologies such as cancers. Indeed, 

plant extracts with antiproliferative activity on cultured cells 

are considered as potential anti-cancer. This anti-cancer 

action could be improved on the one hand by the use of an 

appropriate cell line in comparison with a reference molecule 

such as taxotere and on the other hand by a purification of the 

extracts in order to isolate the molecules responsible of this 

anti-proliferative activity 

The mechanisms evoked to explain the antiproliferative 

activity of chemical substances are numerous [20, 21]. Cellular 

injury is considered as the functional and structural 

impairment of cells linked to a sequence of events occurring 

when the cell has exceeded its ability to adapt to a stimulus. 

Cellular lesions can be reversible, this is the case of cell 

degeneration, or irreversible it is the case of cell death. Cell 

death can occur following two deferential processes: necrosis 

and apoptosis. 

Several cell organelles may be targets of cytotoxic 

substances. Cell membranes can be the site of various 

alterations such as lipid peroxidation, loss of selective 

permeability of the plasma membrane. At the mitochondria 

level, toxic substances inhibit oxidative phosphorylation, 

beta-oxidation of fatty acids, cellular respiration, and lead to 

ATP concentration. At the level of lysosomes, they inhibit the 

cell's ability to degrade. Genetic heritage may be altered by 

genotoxic [22, 23]. 

 

4. Conclusion  

In conclusion, the acetal and hexane extracts of E. mannii 

exert cytotoxic effects on the cells of the L6 cell line. The 

hexane extract has a greater cytotoxic activity than the acetal 

extract. The cytotoxicity of these two extracts is expressed at 

doses that are much higher than the pharmacological doses, 

which offers them interesting safety margins that could 

facilitate their use in human therapy. This cytotoxic activity, 

which is expressed by an antiproliferative activity of the cells 

of the L6 line, can be perceived as a beneficial activity in the 

management of certain pathologies such as cancers and 

degenerative pathologies. 

This anti-cancer action could be improved on the one hand 

by the use of an appropriate cell line in comparison with a 

reference molecule and on the other hand by a purification of 

the extracts in order to isolate the molecules responsible for 

this anti-cancer activity. -proliférative. 

 

5. Acknowledgment 

Our thanks to the FICCI and the Government of India for 

granting the CV Raman Fellowship to Dr. DOUMBIA 

Idrissa.  

The authors also thank the teams of the Department of 

Pharmacognosy and Phytopharmacy at JSS College of 

Pharmacy of Ooty in India for their valuable assistance. 

Greeting to the team of Department of Pharmaceutical 

Biotechnology. 

Greeting also to the members of the other Departments or 

laboratories of JSS College of Pharmacy-Ooty who provided 

us direct or indirect technical support. 

 

6. Conflict of interest 

The authors claim that there is no conflict of interest 

 

7. References 

1. OMS. Médicaments Essentiels et Politiques 

Pharmaceutiques : Donner un Soutien aux Pays pour 

Réduire le Manque d’Accès aux Médicaments. OMS : 

Genève, Suisse. 2003; pp. 20. 

2. Pamplona GR, Guide des plantes médicinales. Biblio. 

Educ Santé, Madrid-Paris. 2001; 1:232-298. 

3. Elujoba AA, Odeleye OM, Ogunyemi CM. Traditional 

medecine development for medical and dental primary 

health care delivery system in Africa. AJTCAM. 2005; 

2:46-61. 

4. Auzephy PH and Manigand G. Drugs accidents. Ellipses, 

1990, pp. 45-446.  

5. Bruneton J. Toxic plants. Plants dangerous to humans 

and animals. Paris, 2nd Edition Tec and Doc 

(International medicine). 2001 ; pp. 8-100.  

6. Doumbia I, Yeo SO, Dhanabal P, Yapi HF, Djaman AJ. 

Evaluation of the antioxidant activity of acetal and 

hexane extracts of Entada mannii (Fabaceae) in vitro. 

International Journal of Development Research. 2018; 

08(09):22896-22900. 

7. Macheix JJ. Les composés phénoliques des végétaux : 

quelles perspectives à la fin du XXème siècle ? Acta 

Botanica Gallica. 1996; 143(6):473-479. DOI: 

10.1080/12538078.1996.10515344. 

8. Stavric B, Matula T. Flavonoids in food. Their 

significance for nutrition and health. 1992; pp. 274-294. 

9. Das H, Wong J, Lien E. Carcinogenicity and cancer 

prévening acntivitis of flavonoides: A structure-system-

activity-relationship (SSAR). Analysis. 1994, pp. 10-75. 

10. Bayle M, Youl E, Neasta j, Magous R, Del Rio D, 

Dall'asta M, Crozier A, Cros G, Oiry C. Activité 

antidiabétique de métabolites de polyphénols : les 

urolithines. Société Francophone du Diabète, Nantes, 

Congrès du 20 au 23 mars 2018. 

11. Yinrong L, Yeap L. Antioxidant activities of 

polyphenols from sage (Salvia officinalis). Food 

Chemistry. 2001; 75:197-202. 

12. Kamatou GPP, Viljoen AM, Steenkamp P. Antioxidant, 

anti-inflammatory activities and HPLC analysis of South 

African Salvia species. Food Chemistry. 2010; 119:684-

688.  

13. Francis D, Rita L. Rapid colorimetric assay for cell 

growth and survival: modifications to the tetrazolium 

dye procedure giving improved sensitivity and 

reliability. J Immunolog Methods, 1986; 89:271-7. 

14. Mossman T. Rapid colorimetric assay for cellular growth 

and survival: application to proliferation and cytotoxicity 

assay. J immunolog. Methods. 1983; 65:55-63. 

15. Houmènou V, Adjatin A, Assogba F, Gbénou J, 

Akoègninou A. Etude Phytochimique et de cytotoxicité 

de quelques plantes utilisées dans le traitement de la 

stérilité féminine au ud-Bénin. European Scientific 

Journal. 2018; 14(6). ISSN: 1857 – 7881 (Print) e - ISSN 

1857- 7431 



National Journal of Advanced Research 

72 

16. Mann J. Natural products in cancer chemotherapy: past, 

present and future. Nat Rev Cancer. 2002; 2(2):143-148. 

17. Ramya-Kuber B, Santh Rani T. Evaluation of 

Neuropharmacological Effects of Dichrostachys cinerea 

Root. Int. J. Pharmaceutical Sci. Nanotechnol. 2009; 

1(4):367-374. 

18. Irie-N’guessan AG, KABLAN BJ, KouakouSiransy NG, 

Leblais V, Champy P. Evaluation de la toxicité de cinq 

plantes antiasthmatiques de la médecine traditionnelle 

ivoirienne. Int. J. Biol. Chem. Sci. 2011; 5(3):1316-

1319. DOI http://ajol.info/index.php/ijbcs. 

19. Lacave R, Larsen Christian-Jacques, Jacques Robert. 

Cancérologie fondamentale. John Libbey Eurotext. 

2005; pp. 36-37.  

20. David Moitet. Apoptose. Editions Prisma. 2013; pp. 5-

60. ISBN 978-2-8195-0120-6.  

21. Robert R. Lauwerys; Robert Lauwerys. Toxicologie 

industrielle et intoxications professionnelles. Elsevier 

Masson. 2007 ; pp. 56.  

22. Laroche MJ, Fabiani P, Rousselet F. L’expertise 

toxicologique des médicaments. Edition Masson, Paris. 

1986; pp. 364. 

23. Jean-Louis Ader, François Carré (2006). Physiologie 

générale. Elsevier Masson. 2006; 43-44. 


