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Antiproliferative effect of apigenin: A flavonoid 

in sarcoma 180 cell line 
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Abstract 

Apigenin is a common dietary flavonoid that has been used as a traditional medicine for centuries for 

their promising pharmacological properties as antioxidant, antibacterial, antiviral, anti-inflammatory etc. 

Currently, investigation and recognition of apigenin as a cancer chemopreventive agent has increased. 

Hence the present study was aimed to investigate the ability of apigenin to inhibit cell proliferation in 

sarcoma 180 cell line. Effect on cell viability, changes in the total cellular glutathione, lipid peroxides 

and sialic acid levels were observed to study the antiproliferative effect of apigenin at three different dose 

levels with plumbagin as a positive control and DMSO as a negative control. In this study, the flavonoid 

apigenin significantly inhibited the cellular proliferation in a dose dependent manner. Effective inhibition 

of cell viability, decrease in glutathione, sialic acid levels and increase in lipid peroxides supported the 

antiproliferative effect of apigenin and proved that, the apigenin could be used as a natural cancer 

chemopreventive agent to control cancer cell proliferation. 
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Introduction 

In communities where malnutrition, undernutrition and infectious diseases are no longer a 

major problem, neoplastic disease comes second to cardio vascular disease as a cause of death 
[1]. Cancer, a dreadful disease has become the potential threat to life in this century and the 

world cancer report alarms that cancer patients are expected to rise by 50% resulting in 50 

million new cancer cases by 2020 [2]. The National Center for Complementary and Alternative 

Medicine (NCCAM) estimated that, 30–75% of cancer patients worldwide are using 

complementary and alternative medicine therapies that include dietary approaches, herbals and 

other biologically based treatments [3]. Treatment of cancer by use of natural products and 

traditional medicine by applying the concepts of ayurveda is attaining great significance in the 

scope of cancer research [4]. The secondary metabolites of medicinal herbs were proved for 

their antimutagenic and anticancer properties [5]. 

Bioflavonoids are an ubiquitous group of active, non-toxic polyphenolic compounds widely 

distributed throughout the plant kingdom with numerous pharmacological actions [6]. The 

flavonoids have a variety of biological effects on various mammalian cell systems like 

inhibition of platelet activity [7], anti-inflammatory [8], anti-oxidant activity [9], anticarcinogenic 
[10] etc. These phytochemicals are naturally occurring, cost effective, and easily available with 

least or no side effects.  

Apigenin is a non-toxic and non-mutagenic plant flavone has gained interest in recent years as 

a beneficial and health promoting agent because of its striking effects on normal versus cancer 

cells. Interest in the possible cancer preventive of apigenin has increased owing to reports of 

potent antioxidant and anti-inflammatory activities [11]. Hence, the present study has been 

formulated to evaluate the effect of apigenin on certain important biomarker enzymes and to 

ascertain its antiproliferative effect against sarcoma 180 cell line in-vitro.  

 

Materials and Methods 

Cell line, Reagents and Growth Media 

Sarcoma-180 cell line was procured from National Centre for Cell Science (NCCS), Pune, 

India. The flavone, apigenin was procured from Gibco BRL, USA and chemicals with 

analytical grade from Sigma-Aldrich were used throughout this study. Sterile tissue culture 

flasks, containers, pipettes (Corning, USA) were used to propagate the cells. Dulbecco 

modified Eagle’s medium (Gibco BRL, USA) was used as growth media with the pH range of 

7.4 – 7.7. To this, 10 ml of 10% fetal calf serum (Hi Media, USA) was added with 1% 

antibiotic solution (Penicillin 100 units/ml, Streptomycin 100 g/ml).  

 



 

~ 2451 ~ 

Journal of Pharmacognosy and Phytochemistry 
This growth media was checked for contamination by 

incubation at 37 0C for 24 – 48 h. The sterile growth media 

was stored at 4 C and used for culture work with proper 

thawing procedure. 
 

Culturing of Sarcoma – 180 cells 

Culture flask with confluent monolayer was selected for 

subculturing and maintenance of the cells. The suspended 

cells were transferred to a sterile centrifuge tube along with 

the medium and centrifuged at 4 C at 1500 rpm for 10 

minutes. The supernatant media was discarded and the 

pelleted cells were suspended in fresh growth medium. The 

cells were seeded into fresh culture flasks and incubated in 

5% CO2 chamber at 37 C. When the cell concentration was 

found to be optimum, these cells were collected and used for 

experimental study. 
 

Experimental Design 

The study was conducted in five groups of sarcoma 180 cell 

culture containing 2 x 105 cells /ml with six replicates for 

each group. 
 

Assessment of Cell Viability  

The cell viability was assessed at 24 h and at 48 h after 

incubation. Viability of the cells was counted by trypan blue 

dye exclusion test [12]. After 48 h, the cells were harvested and 

washed three times with normal saline to estimate total 

cellular glutathione (GSH), lipid peroxides and sialic acid. 

Total cellular glutathione, lipid peroxides and sialic acid were 

determined after disruption of the cells by sonication. 

 

Marker Enzymes Estimation 

Total cellular glutathione content was estimated by the 

method [13] based on its reaction with 5, 5’ – dithio-bis (2-nitro 

benzoate) (DTNB or Ellman’s reagent) to give a yellow 

coloured compound that absorbs at 412 nm. Lipid peroxides 

content was determined by thiobarbituric acid (TBA) reaction 
[14]. Sialic acid [15] and protein [16] was estimated. 

 

Statistical Analysis 

The data were analysed by One-way ANOVA procedure 

using SPSS ® 20.0 software package for windows after 

angular transformation of data wherever necessary. 

 

Results 

The effect of apigenin at three different dose levels (Table. 1) 

on Sarcoma-180 cell line proliferation and changes in the 

marker enzymes were assessed. 

 
Table 1: Effect of apigenin on cell viability, cellular glutathione, lipid peroxide and sialic acid concentrations in sarcoma 180 cell line ((Mean ± 

SE, n=6). 
 

Treatment Groups Cell Viability (%) 
Glutathione 

(nm/mg protein) 

Lipid peroxide 

(nm/mg) 

Sialic acid 

(µg/mg) 

T1 Negative Control (DMSO 50%) 95.13d ± 0.06 40.21c ± 0.26 0.0892a ± 0.0021 20.60d ± 0.65 

T2 Positive Control (Plumbagin - 10g/ ml) 56.65ab ± 1.54 25.33a ± 0.45 0.1633d ± 0.0017 13.70a ± 0.27 

T3 Apigenin 14 µg 73.55c ± 1.62 31.49b ± 1.10 0.1470b ± 0.0024 17.83bc ± 0.54 

T4 Apigenin 21 µg 60.06b ± 0.90 29.59b ± 0.65 0.1598c ± 0.0013 16.18b ± 0.33 

T5 Apigenin 28 µg 51.03a ± 0.48 26.07a ± 0.57 0.1626d ± 0.0023 13.82a ± 0.24 

Means bearing different superscripts differ significantly (P<0.01) 

 

On cell viability, there was a highly significant (P<0.01) 

decrease in sarcoma-180 cell line in all the treatment groups 

including plumbagin treated group compared to DMSO 

treated group, of which Apigenin 28 g/ml showed a better 

antiproliferative effect (51.03±0.48) than the standard 

antiproliferative drug – plumbagin (56.65±1.54). The mean 

cellular glutathione values were estimated in all the five 

groups with a significant (P<0.01) decrease in glutathione 

concentration in plumbagin and all doses of apigenin treated 

groups compared to DMSO treated group. The decrease in 

glutathione level showed by apigenin at 28 g/ml was 26.07 ± 

0.57, which is not significant with plumbagin (25.33±0.45). 

The lipid peroxides produced in treatment groups were 

estimated with a significant (P<0.01) increase in lipid 

peroxides level in apigenin 21 g/ml, 28 g/ml and 

plumbagin treated group compared to DMSO treated group. 

Apigenin at 14 g/ml recorded an apparent increase in lipid 

peroxide level. A significant (P<0.01) decrease in the sialic 

acid concentration in sarcoma-180 cell line was recorded in 

all apigenin and plumbagin treated groups when compared to 

DMSO treated group.  

 

Discussion 

There are several mechanisms that may be involved in the 

antiproliferative and/or anticarcinogenic effect of apigenin. It 

was previously demonstrated that apigenin causes cell cycle 

arrest via the regulation of CDK1 and p21Cip1 and the 

induction of apoptosis [17], affinity in binding with NBD 

compounds [18], suppressive effects on kinase activities, 

intrinsic and extrinsic apoptotic pathways [19] etc. Like 

apigenin, luteolin a flavone proved for its antiproliferative 

effect with significant decrease in cell viability, when treated 

with A-431 cells in a dose dependent manner [20]. The cellular 

enzyme glutathione promotes cell stability and its functions. 

Increased cellular GSH concentration protected cells against 

oxidative damage, toxic compounds and radiation [21]. A 

reduction in GSH was noticed in apigenin treated sarcoma 

180 cell line and a decrease in glutathione level might have 

contributed for the loss of cell viability and their 

antiproliferative action. Similar result was observed in human 

laryngeal carcinoma after in vitro treatment with luteolin [22]. 

Flavonoids showed increase in lipid peroxides concentration 

in many cancer studies [22]. Apigenin treated sarcoma cell 

lines showed similar concentration of lipid peroxides than 

untreated control group. Free radicals can be generated in 

biological systems either as by-products of partial oxygen 

reduction or by xenobiotic catabolism. Lipid peroxidation is 

the characteristic reactivity of free radicals in vivo or in vitro. 

This results in deleterious effects on membranes and cause 

death of affected cells [23]. Increased accumulation of lipid 

peroxides in sarcoma 180 cells correlated with their ability to 

bring about a loss of cell viability. Sialic acids are compounds 

derived from 9-carbon sugar neuraminic acid and they are 

terminal sugars from the oligosaccharide chains of 

glycoprotein and glycolipids, many of which are components 

of the cell membrane [24]. Increase in sialic acid levels [25, 26] in 

animal studies with drugs proved their antiproliferative 
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efficacy. Reduction in sialic acid concentration in sarcoma 

180 cells treated with apigenin correlates with the changes in 

cell viability indicating that the drug has antiproliferative 

effect.  

 

Conclusion 

Thus, the flavonoid apigenin significantly inhibited the 

cellular proliferation in sarcoma 180 cell line in a dose 

dependent manner. The findings with effective inhibition on 

cell viability, decrease in glutathione, sialic acid levels and 

increase in lipid peroxides supported its antiproliferative 

effect. Also this finding is consistent with previous work 

showing that apigenin may be an effective agent against cell 

growth in some cancer cell.  Further developments in this 

study can be suggested as with the advances in molecular 

biological techniques in cell culture or in vivo models. This 

cancer chemopreventive agent may be used as probes to 

characterize the subtle interplay between signalling networks 

and transcription factors that control cell proliferation and 

death.  
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