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Background and Objectives: Gastric cancer is the fourth common and the second 

deadliest cancer worldwide. Its major causes of outbreak are genetic factors and the 

life style, like eating fast foods, physical inactivity, environmental pollution, and 

other natural factors.  

Methods: The article, which is conducted in human and animal cell bank of 

Iranian genetic and biological resource center evaluated the cytotoxic effects of the 

eggplant peel extract on human gastric cancer cells and normal cells. During this 

experiment, all quality control stages performed on cell lines, including bacteria, 

fungi, yeast, mold, mycoplasma, as well as HIV-I, HVB, HCV, EBV viruses, and the 

results of negative tests were reported. The MTT test was used to establish the 

cytotoxicity of the material and to define the amount of IC50. 

Results: The obtained results indicated that the toxic impact of active eggplant 

extract ingredient on the cancer cells is more than the normal cells and it is 

noteworthy that, compared to the normal cells the mortality rate of the cancer cells 

in three concentrations shows a significant difference. 

Conclusion: It is highly recommended that the eggplant extract, as an anticancer 

food, be evaluated more in future research studies. 
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Introduction 

Gastric cancer is the fourth common and the 

second deadliest cancer worldwide (1). Its major 

causes of outbreak are genetic factors and the 

lifestyle, like eating fast foods, physical inactivity, 

environmental pollution, and other natural factors 

(2). Cell mutation brings about their resistance to 

the apoptosis process and could cause the cells to 

consume all their energy for proliferation and 

survival. One way to cure the cancer is to use death-

inducing chemical compounds and herbal extracts 

in cancerous cells. Scholars declared that the use of 

plant-based diets could mitigate the risk of cancer. 

The potential use of plants, however, as a novel 

medicinal resource, has not been studied 

sufficiently. Among 500 thousands existing plant  

 

species in the world only a short percentage of them 

have been investigated in terms of their medicinal 

effect (3).  

Plant nutrients, like carotenoids, tocopherols, 

ascorbic acid derivatives, and non-nutrient 

compounds, which are called phytochemicals, 

decrease the outbreak of different cancers in human. 

Eggplant is one of the plants with medicinal use. 

Hence, as it is shown in the present article the plant 

has potential anticancer and antioxidant effect. The 

existing active ingredient of the eggplant, which 

might have antioxidant properties, is called 

delphinidin 3-5- galactoside. The substance has 

protective activity against lipid peroxide (4).  

Moreover, chlorogenic acid is the most abundant 
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phenolic acid, which account for 75% of the 

eggplant (5). Although some vegetables, like 

eggplant, have high antioxidant activities able to 

prevent the diseases, further research studies are 

needed to substantiate the claim (6).  

The present article, which is conducted in the 

bank of human and animal cells of Iranian genetic 

and biology resource center evaluated the cytotoxic 

effects of the eggplant peel extract on human gastric 

cancer cells and normal cells for its antioxidant 

properties using the MTT test. During the test, all 

quality control stages were performed on cell lines, 

like microbial quality control including bacteria, 

fungi, yeast, molds, mycoplasma, as well as virus 

quality control, like HIV- I, HBV, HCV, EBV.  The 

aim of the study was to evaluate the antioxidant 

effect and the potential anticancer capacity of the 

eggplant peel extract on human gastric 

adenocarcinoma cell line and the normal cell line. 

 

Materials and methods  

Preparing alcoholic extract of the eggplant 

peel 

In order to prepare the alcoholic extract, 100 gr. 

of eggplant peel was mixed with the absolute 

ethanol. After grinding the eggplant peel through a 

mixer machine, the mixture stored at –40°C for 48 

hours in a bain-marie, then passed through a paper 

filter to separate the insoluble and coarse particles. 

Next, the residual extract alcohol removed by the 

evaporation method. In the end, the obtained dried 

materials weighted by a digital scale and using the 

DMEM medium, 10, 5, 2.5, 1.25, 0.6, 0.3, 0.15, 

0.06, 0.03, 0.01 concentrations were provided and 

passed through a 0.22 micrometer syringe filter to 

sterilize the provided extract.  

 

Preparing cell lines 

In this paper, human gastric adenocarcinoma 

cell line (IBRC C10018) and human normal cell line 

(IBRCC10309) were cultured in accordance with 

their ID number in DNEM complete medium 

containing 10% FBS.  

 

Quality control of cell lines 

Prior to any test performance, we must be 

ensured that the cells are not contaminated with the 

microorganisms. Mycoplasma contamination, for 

example, is one of the major issues of the 

researchers working in the cell culture, in that a 

contaminated cell could cause a decline in cell 

amplification, disorder in the test procedure, and 

defect in proper data. Moreover, bacteria, fungi, 

molds, and viruses count as other sources of 

hazardous contamination in cell culture. In order to 

diagnose the mycoplasma contamination, three 

DNA painting methods, namely Hoechst method, 

molecular detection by polymerase chain reaction 

(PCR), and specific mycoplasma direct culture were 

employed. Within these tests, intraspecific (STR) 

and interspecific (test of specie differentiation) tests 

were used to determine the identity of cell lines. 

Furthermore, all viral and microbial quality control 

procedures, including bacteria, fungi, molds, as well 

as viruses, like HIV-I, HBV, HCV, and EBV were 

performed, as well.  

The multiplex PCR technique employed to 

conduct the mycoplasma quality control test using 

the PCR method. The technique comprises seven 

pairs of forward primer and three pairs of reverse 

primes. Another microbial tests using specific 

bacterial and fungal mediums carried out under the 

name, PPLO Broth and PpLo Agar. In the case of 

viral HIV-I, HBV, and HCB tests, STRP-HIV-

Detection Kit (Sinaclon), Hepatit B Detection Kit 

(Sinaclon), and STRP-HCV-Detection Kit 

(Sinaclon) were used, respectively. The EBV viral 

test was performed according to a regulated PCR 

program in the laboratory with the specific primers.  

 

MTT test 

First, 100 l of cellular suspension containing 

5 thousand cells were added to each well of a 96-

well container and cells were incubated for 16 hours 

in 5% CO2 and 100% humidity condition, at 37 °C. 

After incubation, different concentrations of the 

eggplant peel extract were added to the cancerous 

and normal cells and cells were stored in the same 

condition for another 48 hours. Then, 10 l of MTT 

color was added to each well of a 96-well container 

with the final concentration of 5 mg/ml. Three wells 

containing 100 l of the medium and 10 l of MTT 

color, were set for the negative control and another 

three wells containing total medium and 5% of 

DMSO substance, were set as the positive control of 

the test.  
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The desired container wrapped for three hours 

in an aluminum foil and incubated in 5% CO2 and 

100% humidity condition at 37 °C. Then, wells’ 

medium was evacuated and 100 l of the DMSO 

solution added to each well and the container was 

put in a dark place for one more hour. Next, wells’ 

absorption, including samples, negative control, and 

positive control was read by a Spectrophotometer at 

the wavelength of 570 nanometers and the amount 

of specific absorption for the desired sample 

calculated according to the following formula. 

Sample absorption at 660 nm- blank absorption 

at 570 nm- sample absorption at 570 nm= the 

amount of specific absorption 

It is worth mentioning that each MTT test 

performed triplicated to minimize errors during the 

test.  

Evaluating the morphological changes of 

cells 

Before adding the eggplant peel extract, cells 

were evaluated in terms of morphological and 

qualitative indices of cell health, like the presence 

of granules around the core and vacuoles in the 

cytoplasm of the cell, and any alteration in the 

general cell features (cell adhesion and suspension). 

After cell treatment with different eggplant peel 

extract concentrations, cells were assessed once 

more through a microscope.  

 

Statistical analysis 

All data were reported on average, results were 

analyzed using the SPSS software version 17, and 

One Way ANOVA and Student’s t-test methods 

were employed.  

 

Results  

Quality control of cell lines 

Comprehensive evaluation, including 

intraspecific (STR), interspecific (test of specie 

differentiation) tests, and all quality control 

procedures, containing bacteria, mycoplasma, 

fungi, molds, as well as viruses, like HIV-I, BV, 

HCB, and EBV were carried out in the human and 

animal cell bank of Iranian genetic and biological 

resource center (figure 1 and 2).  

 
Figure 1. mycoplasma quality control test using the 

PCR method 

 

 
Figure 2. evaluating mycoplasmatic infection in cell 

lines using DNA painting (Hoechst method)  

 

Evaluating the morphological changes of 

cells  

Before adding the eggplant peel extract, cells 

were evaluated in terms of morphological and 

qualitative indices of cell health and as it is shown 

in figure 3, before treatment, cells have no granules 

around the core and no alteration in their general 

features (cell adhesion and suspension). After cell 

treatment with different concentrations of the 

eggplant peel extract, they were assessed once more 

through a microscope. There have seen some 

granules around the core in the toxic concentrations, 

some expanded cell sizes, and some cells with lost 

adhesion and suspended condition. These symbols 

indicate that at the presence of this extract cells 

viability goes down and the amount of apoptosis in 

treated cells have raised. 
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Figure 3. culture of gastric cancer cells from A-C 

pictures without the addition of the extract, figure D the 

effect of the extract on the cancerous cells, which is 

indicative of the cell death. Proliferation procedure of 

normal cells from E-G without addition of the extract, 

figure H the toxic effect of extract on the normal cells. 

Cells magnification: 10X 

 

MTT test 

The MTT test was carried out using cell 

treatments in 10, 5, 2.5, 1.25, 0.6, 0.3, 0.15, 0.06, 

0.03, 0.01 mg/ml concentrations during 48 hours. 

The amount of IC50 (IC50 is equal to a 

concentration of the extract, in which 50% of cells 

are rescued) for the cancerous and normal cells is 

1.87 and 5.2 mg/ml, respectively. As it is shown in 

diagram 1, the viability of cancer cells in values of 

0.6, 1.2, and 2.5 mg/ml of the extract is less than the 

normal cells. It is clearly evident that concerning the 

obtained results from MTT test and the amount of 

IC50 in normal and cancerous cells, the toxic effect 

of the active ingredient of the eggplant peel extract 

on cancerous cells is more than the normal cells and 

it is noteworthy that the mortality rate of the cancer 

cells in three concentrations of 2.5, 1.25, and 0.75 

has a significant difference from the normal cells 

(Figure 4).  

 

 

Figure 4.  the cytotoxic effect of alcoholic extract of 

eggplant peel on gastric cancer cells and normal cells 

 : gastric cancer cells : Norma Cells 

 

Discussion  

Baracci et al. (2003) conducted a study on the 

effect of medicinal properties of plants on the public 

health and suggested that every person should 

consume 500 gr. fruits and vegetables per day since 

this class of foods have high nutritional value and 

are good sources of vitamins, minerals, and fibers 

(7). In addition, American Heart Association 

prohibited the use of supplements such as 

antioxidant vitamins, but put a great emphasis on 

consumption of food containing high levels of 

vitamins. For example, studies indicated that since 

the green tea is a source of catechin compounds it 

prevents the outbreak of blood and liver cancer, 

effectively (8). Some other reports were also 

published of unique phytochemical ingredients and 

compounds substantiating the anticancer properties 

of plants. It is almost 40 years that intensive 

research studies have carried out on the relationship 

between foods and chronic diseases (9). During this 

period, spectacular advances were made in the 

relationship between food and cancer (10). It is also 

proved that the available eggplant anthocyanin is 

mainly contained of delphinidin 3-rutinoside 

compound (11), called tulipalin, which is a 

glycoside anthocyanin and its high antioxidant 

property is verified. Eggplant can grow in moderate 

subtropical regions and bears high temperature for a 

long period of time. To consume the eggplant with 

its maximum quality, it should be picked before it 

has large seeds (12, 13).  

In this test, potential antitumor properties of the 

eggplant were evaluated in human gastric cancer 

(ASG) and normal fibroblast cells using the MTT 

technique (based on cytotoxicity test). Under 

laboratory conditions, decline in the number of 

cells, using an active ingredient, explained by cell 

death or their growth prevention. The effective dose 

of the desired substance, in which half of the cells 

will be killed was considered as toxicity criteria 

(14). Results have shown that the eggplant, by 

having rich phenolic components and high 

antioxidant activity could be a defensive barrier Alcoholic extract of eggplant percentage 
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against the free radicals. Therefore, eggplant could 

be consumed as a preventive food against the 

outbreak of cancer, in that it is believed that the 

antioxidant activity hinders the outbreak of cancer 

(15). In the present article, there is an appropriate 

relationship between the cytotoxic effects of 

eggplant extract and antioxidant activity. On the 

other hand, chemotherapy is one of the methods of 

cancer treatment, but often lack of selective 

cytotoxicity could cause unbearable complications. 

Currently, use of medicinal plants in cancer 

treatment due to their fewer complications is fairly 

significant. With regard to the results of this project, 

we could claim that use of eggplant peel extract in 

producing gastric anticancer drugs could have a 

principal role. Moreover, cancer is the third 

mortality factor in Iran and gastric cancer is one of 

the deadliest. The prevalence of this disease is two 

times more common among men than women and is 

the fourth most common cancer worldwide (5, 10, 

16). After the lung cancer in men and the breast 

cancer in women, gastric cancer is the most 

prevalent cancer. In addition, it is recognized that 

the gastric cancer is more widespread in lower 

social-economic class. Those immigrant, who 

moved from more common to less common areas 

preserved their previous tendency, but the risk of 

infection in their children adapted to the current 

place of living. This finding indicates there should 

be an environmental factor affecting the host in 

his/her early ages and causing the gastric cancer. 

Consequently, cancerous factors are more important 

than other issues in the daily diet (17, 18). Eggplant 

peel is rich in antioxidant compounds, which cause 

the resistance of human cells against premature 

aging. The existing phenoline in the eggplant 

mitigates the amount of blood cholesterol, and at the 

same time prevents the abnormalities in the genetic 

material and hinders the formation of cancerous 

tissues. However, is it highly recommended not to 

indulge in eating eggplant, because it contains 

oxalate, which brings about the formation of kidney 

stones (19, 20). Moreover, the existing 

phytochemical in the eggplant could treat a type of 

skin cancer with a tremendous power. In traditional 

medicine of Australia, farmers treat the eye cancer, 

which is common among the animals of the region 

and one of its major factors is sunray and lack of 

ozone in air, by the eggplant (21). The phenolic 

compounds of the eggplant have the antioxidant 

effect and protect the body against a variety of 

bacterial and viral infections. On the other hand, 

there is an antioxidant in its peel, called 

anthocyanin, protecting the outbreak of heart 

diseases. Hence, we recommend eating eggplant 

boiled with its peel (22-24).  

In the end, we could say that regarding the 

potential properties of this plant, further research 

studies are needed on available bioactive 

compounds of the extract of this plant and its 

probable mechanisms to recognize its unique 

properties more immensely.  
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