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ABSTRACT 

Simarouba glauca DC. belongs to the family Simaroubaceae. It is a potent source of secondary metabolites. This 

study aimed to evaluate the cytotoxic properties of aqueous leaf extracts of Simarouba glauca DC. against differ-

ent cell lines. Cytotoxicity of Simarouba glauca DC. was assessed in the aqueous leaf extract against different cell 

lines using MTT assay. Cell cultures are carried out with different cancer cell lines such as HL-60, HELA and 

MCF-7. The cancer cell lines are maintained in the logarithmic phase of growth with RPMI-1640 medium, sup-

plemented with heat-inactivated 10% fetal bovine serum (FBS) and 1 % penicillin incubated in 5 % CO2 incuba-

tor and 95 % humidified air. MTT [3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide] is a quantita-

tive standard colorimetric assay used to measure mammalian cellular growth, cell survival and cell proliferation 

based on the ability of cells alive. This assay determines the cytotoxicity of potential medicinal agents and other 

toxic materials. Simarouba glauca DC. leaves extract shows in vitro anticancer activity at 285 μg/ml (HL-60), 
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260 μg/ml (HELA) and 280 μg/ml (MCF-7) concentrations. In terms of efficacy compared to standard 5-FU is 

less anti-cancer activity. 
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INTRODUCTION 

Cancer is a dreadful disease and a major public health 

problem in the world. Plant-derived drugs are used as 

one of the treatments for cancers. Plants have been 

used for medicinal purposes since the ancient period. 

The use of medicinal plants in cancer prevention and 

management is common all over the world passed 

down from generation to generation.1 Traditional 

medicines are widely practised. Being cost-effective 

and inducing lesser side effects are the benefits that 

led to the use of plant materials as a source of medi-

cines for various human ailments.2 Simarouba glauca 

DC. is an evergreen edible oil tree belonging to the 

family Simaroubaceae. This family includes 32 gene-

ra and more than 170 species of trees and bushes of 

pantropical distribution.3 Its common names are Lak-

shmi Taru and paradise-tree. A molecular phylogeny 

of the family was reported in 2007, data revealed the 

relationships within the family.4 The Simaroubaceae 

family possess a wide variety of chemicals and can 

be characterized as having potential bioactive mole-

cules with remarkable research potential. To substan-

tiate the potentiality and reported in 1961. The first 

quassinoide structure was elucidated. More than 200 

currently known chemicals are isolated and identified 

from Simaroubaceae family.5 Most of these second-

ary metabolites showed potential biological activities 

in bioassay systems posing structures that could be 

considered as effective therapeutic and bioactive 

agents.6 The cultivation of Simarouba Glauca DC. is 

in semi-arid dry and saline land areas of Indian states, 

such as Gujarat, Tamilnadu, Maharashtra, Karnataka, 

and Andhra Pradesh. Simarouba glauca DC. tree 

usually grows in marginal wastelands, drylands, and 

degraded soil. This is an evergreen large fruit tree 

where birds perch and deposit the seeds near subtrop-

ical moist forest plants. This tree is a medium-sized 

evergreen tree that begins to bear fruit when it is 6-8 

years old and continues until 4-5 years later. Flower-

ing takes place from December to February. This tree 

is polygamodioecious, and most of the female ones 

are good bearers. Bitter content substances in this tree 

have pharmaceutical properties (Fernando and Quinn, 

1992; Muhammad et al., 2004.7 The principal geo-

graphical distribution of this tree is in tropical Ameri-

ca, extending to West Africa, Madagascar, Asia (Ma-

laysia), and some Pacific regions.8 This family is rep-

resented by the genera Quassia and Picrolemma in 

Brazil. Castela and Picrasma in Amazon, to the South 

and Simaba, Simarouba and Picrolema, which are 

present throughout the country.9 Simarouba glauca 

DC. is native to Southern Florida, the West Indies, 

and Brazil (Cronquist, 1944). It grows under tropical 

conditions in Central America spreading from Mexi-

co to Panama Southern Florida and Caribbean Is-

lands. Simarouba glauca DC. was introduced in 

Kenya and Burundi in Africa in 1957.10 The cultiva-

tion of Simarouba glauca DC. extended to semiarid 

dry and saline land areas of other Indian states like 

Gujarat, Tamil Nadu, Maharashtra, Karnataka and 

Andhra Pradesh. Simarouba glauca DC. tree can 

grow well even in marginal wastelands and dry land 

with degraded soil.11 This study highlighted the sig-

nificance of the anti-cancer and cytotoxic effect of 

aqueous extracts of Simarouba glauca DC. on cancer 

cell lines. 

Materials and Methods: 

Collection of Plant Material: Fresh leaves of Sima-

rouba glauca DC. were collected from the herbal 

garden of Sri Sri College of Ayurvedic Science and 

Research, Kanakapura Road, Bangalore. The leaves 

were washed thoroughly 2 to 3 times with water and 

with autoclaved distilled water and chopped into 

small pieces. The cut leaves were divided into two 

lots: Fresh leaves of Simarouba glauca DC. (FL) and 

dried leaves of Simarouba glauca DC. (DL).  
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Identification and Authentication of the drug: The 

genuinity of the plants (stem part) was confirmed by 

Dr Shivamanjunath, Botanist Department of Dra-

vyaguna, Sri Sri College of Ayurvedic Science and 

Research. The specimen sample of the herb has been 

preserved in Dravyaguna PG Department for future 

reference. 

Solvent Extraction: Thoroughly washed dried leaves 

and fresh leaves of Simarouba glauca DC. were 

powdered with the help of blender, 5 g dried leaf 

powder was mixed in 100 ml of distilled water. The 

extraction was successfully done by Soxhlet extractor 

for 48 hrs. The solvent extracts were concentrated 

and reduced by a rotary vacuum evaporator and pre-

served in airtight bottles at 5º C until further use.12  

MTT Assay:  

Cell cultures are carried out with different cancer cell 

lines such as HL-60, HELA and MCF-7. The cancer 

cell line is maintained in the logarithmic phase of 

growth with RPMI-1640 medium, supplemented with 

heat-inactivated 10% fetal bovine serum (FBS) and 1 

% penicillin incubated in 5 % CO2 incubator and 95 

% humidified air. MTT [3-(4,5-Dimethylthiazol-2-

yl)-2,5-diphenyl tetrazolium bromide] is the quantita-

tive standard colorimetric assay used to measure 

mammalian cellular growth, cell survival and cell 

proliferation based on the ability of cells a life. This 

assay determines the cytotoxicity of potential medici-

nal agents and other toxic materials. The pale yellow 

of MTT enters inside the mitochondria of the viable 

cell and get reduced enzymatically to form dark col-

our formazan crystal by cleaving tetrazolium rings. 

The formazan crystal is insoluble in an aqueous solu-

tion. Therefore, it is treated with an organic solvent 

like acid-isopropanol (0.04 N Hydrochloric in iso-

propanol) to dissolve and produce a purple formazan 

product (colour solution) and the absorbance was 

taken from 490 nm to 600 nm by using the ELISA 

reader. 

 

in vitro model on leukaemia (HL-60) cell line:13 

Table 1: Effect of different concentrations of Simarouba glauca DC. leaves extract and standard 5 FU drug on 

leukaemia (HL-60) cell line 

Drugs  % Inhibition at 

100μg 

% Inhibition at 

200 μg 

% Inhibition at 

300μg 

% Inhibition at 

400 μg 

IC50 μMol 

 

Simarouba glauca 

DC. leaves extract 

18.84 ± 0.27 38.34 ± 0.28 51.32 ± 0.66 57.20 ± 0.40 285 

All the values were expressed in Mean ± SEM (n=3). 
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Fig: 1 

 
 

Drugs  % Inhibition at 25 μg % Inhibition at 50 μg % Inhibition at 75 μg % Inhibition at 100 μg IC50 μMol 

5 FU 8.24 ± 0.64 25.8 ± 0.45 35.65 ± 0.21 53.43 ± 0.24*** 96 

All the values were expressed in Mean ± SEM (n=3). 

 

Fig: 2 

 
The in vitro model cervical cancer (HELA) cell line:14 

Table 2: Effect of different concentrations of Simarouba glauca DC. leaves extract 

and standard 5 FU drug on cervical cancer (HELA) 

 

Drugs  % Inhibition at 

100 μg 

% Inhibition at 

200 μg 

% Inhibition at 

300 μg 

% Inhibition at 

400 μg 

IC50 μMol 

 

Simarouba glauca 

DC. leaves extract 

23.4 ± 0.36 

 

40.67 ± 0.16 56.34 ± 0.23 68.43 ± 0.67 260 

All the values were expressed in Mean ± SEM (n=3). 
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Fig 3: 

 
 

Drugs  % Inhibition at 25 μg % Inhibition at 50 μg % Inhibition at 75 μg % Inhibition at 100 μg IC50 μMol 

5 FU 8.12 ± 0.15 18.2 ± 0.12 37.4 ± 0.23 58.52 ± 0.30***  90 

All the values were expressed in Mean ± SEM (n=3). 

 

Fig 4: 

 
 

The in vitro model Breast cancer (MCF-7) cell line:15 

Table 3: Effect of different concentrations of Simarouba glauca DC. leaves extract and standard 5 FU drug on 

Breast cancer (MCF-7) 

 

Drugs  % Inhibition at 

100 μg 

% Inhibition at 

200 μg 

% Inhibition at 

300 μg 

% Inhibition at 

400 μg 

IC50 μMol 

 

Simarouba glauca 

DC. leaves extract 

24.25 ± 0.55 32.24 ± 0.22 54.28 ± 0.15 69.25 ± 0.25 280 

All the values were expressed in Mean ± SEM (n=3). 
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Fig 5: 

 
 

Drugs  % Inhibition at 

25 μg 

% Inhibition at 

50 μg 

% Inhibition at 

75 μg 

% Inhibition at 

100 μg 

IC50 μMol 

 

Imantinib Mesylate 8.21 ± 0.10 17.5 ± 0.20 37.5 ± 0.62 55.42 ± 0.26***  92 

All the values were expressed in Mean ± SEM (n=3). 

 

Fig 6: 

 
 

DISCUSSION 

Medicinal plants are important resources of phyto-

chemicals and herbal drugs. Pharmaceutical compa-

nies have screened more than 25,000 plants for de-

veloping anti-cancer drugs. The herbal system of 

medicine has been applied for thousands of years.16 

Derivatives of natural products represent approxi-

mately 60% of all chemotherapeutic agents approved 

by the Food and Drug Administration (FDA); for ex-

ample, vincristine, vinblastine, and Taxol.17 Quas-
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sinoides are a group of compounds extracted from the 

plants of the Simarubaceae family, which have been 

seen used for many years in folk medicine. The mol-

ecules gained no toxicity after the initial discovery of 

the anti-leukemic activity of one membrane, Bruce-

antin in 1975, currently, over 150 quassinoids have 

been isolated and classified based on their chemical 

structures and biological properties investigated invi-

tro and invivo. Many molecules display a wide range 

of inhibitory effects, including anti-inflammatory, 

antiviral, anti-malarial and anti-proliferate effects in 

various tumour cell types. SG contains compounds 

with properties that suppress tumours. The herb's an-

tileukemic and antitumor role has been linked to four 

Quassinoids namely Ailanthinone, Glaucarubinone, 

Dehydroglaucarubinone, and Holacanthone.18 The 

extracts were screened for cytotoxicity using an MTT 

assay. Maximum cytotoxicity was observed at the 

highest concentration of 400 µg/ml in SG extract on 

the different cell lines. The findings of this study in-

dicated that MTT assay offered the convenience of 

providing drug sensitivity information. Given that 

appropriate cytotoxicity was proved for cancer cell 

lines treated with HL-60, HELA and MCF-7 of SG. 

Further research of SG extract can be confirmed by 

gene expression study in different cancer cell lines. 

 

CONCLUSION 

The aqueous extracts of Simarouba glauca DC leave 

the show in vitro anticancer activity at 285 μg/ml 

(HL-60), 260 μg/ml (HELA) and 280 μg/ml (MCF-7) 

concentrations. In terms of anticancer efficacy com-

pared to standard 5-FU is less anti-cancer activity. 
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