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Riyas et al.: Anticancer and Antioxidant Potential of Pittosporum dasycaulon

Cancers are the uncontrolled growth of cells or tumors, and it is one of the leading causes of death all over 
the world. Currently, available synthetic drugs such as cisplatin, doxorubicin and fluorouracil are reported 
to have notable side effects in living tissues (skin irritations, dry and cracked skin, and mouth sores). So 
researchers are scrutinizing for alternative medications to overcome these side effects. Plants are one of 
the vital sources of alternative medicines with less toxicity and may overcome these side-effects of synthetic 
drugs. The study evaluated cytotoxicity and antioxidant potential on methanolic and aqueous extract of 
Pittosporum dasycaulon leaves. In the present study of cytotoxicity, the selected extracts were screened 
against two cancer cell lines (human liver cancer cells and Lymph cancer cell-Dalton's lymphoma ascites 
ascites). Two normal cells, intestinal epithelial-6, and Rat spleen were used to test cytotoxicity by using the 
trypan blue exclusion method and 3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium bromide assay. 
The antiradical activity was also evaluated with its half maximal inhibitory concentration. The content of 
total phenolic, flavonoid and saponins was also estimated. The present study displayed leaves methanolic 
extract found to have a significant rate of cell death against cancer cell lines (Dalton's lymphoma ascites and 
human liver cancer cells) with lethal concentration 50 values ranging from 8.21±0.3 to 55.65±0.11 µg/ml. 
However, the same extract had very less cytotoxicity even in higher doses against non- cancerous intestinal 
cell lines (intestinal epithelial-6) and rat spleen cell lines ranging from 389.50±0.6 to 1800.00±0.1 μg/ml. The 
quantitative analysis of leaf methanolic extract showed a high level of saponins and phenolic compounds. 
Therefore, leaves of Pittosporum dasycaulon Miq are a promising candidate for natural antioxidant as well 
as anticancer components. Hence, further extensive study urges to evaluate the mechanism as well as to 
investigate of individual components responsible for cytotoxicity and antiradical potential. 
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The species Pittosporum dasycaulon (P. dasycaulon) 
belongs to the family Pittosporaceae. The family 
consists of about nine genera with 200 species. 
Among these only one genus with eleven species is 
represented in India[1]. The members of the genus 
include trees, large shrubs and climbers, which 
grow up to 2-30 m tall, commonly with lenticels or 
resin canals. Leaves are simple, entire, rarely lobed 
and spirally arranged around the stem. Flowers 
are hermaphrodite, complete, actinomorphic and 
solitary and found in raceme as corymb or umbel 
inflorescence. Sepals and petals are five each and the 
flowers are sweetly scented. The fruit is a capsule 
with many seeds that are enveloped by resinous 

pulp. Several species of the genus are aromatic with 
fragrant flowers and hence are cultivated in gardens[2].

Several phytochemical studies emphasized the 
genus Pittosporum revealed its wide range of 
pharmacological potentials such as antioxidant, 
anticancer, anti-biofilm and hepatoprotective activity. 
Traditionally local tribes depend on the species P. 
dasycaulon as a remedy against tumor and an antidote 
to snake venom. Hence the species are commonly 
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known as 'Analivengam'[3]. Secondary metabolites 
are non-nutritive phytoconstituents along with 
several versatile applications and clinical bustles[4]. 
Phytochemicals are categorized in groups based on 
their structure and executed functions. Among them, 
phenolics are the most dominant and diverse group 
in the plant kingdom with several pharmacological 
activities[5].

Based on the current state of research, cancer is 
one of the leading reasons of death worldwide 
and is expected to become the primary cause of 
death within the upcoming years[6]. There are 700 
000 deaths reported annually due to liver cancer 
which is considered the second leading cause of 
cancer-related death[7-9]. Liver cancer was prevalent 
in Africa and Asia[10,11]. The data published by 
Surveillance Epidemiology, there were 75 000 
persons who suffered due to lymphoma cancer in the 
United States alone in 2011[12], and cancer deaths are 
expected to rise to 20.3 million by 2026[13]. Patients 
with liver cancer reported to below 9 % survival rate 
for at least a 5 y[14]. Treatment like chemotherapy 
was available for cancer treatment, but the existing 
chemotherapeutic drugs like cisplatin, doxorubicin, 
fluorouracil do not have a great effect on liver cancer 
and are reported to have exhibit toxicity towards 
normal tissues and can induce undesirable side effects 
including cardio toxicity[15-17]. Overuse of drugs can 
lead to drug resistance and fail to effective dose when 
an anticancer drug can be administered[18]. So the 
above-summarized problems urge the requirement of 
new treatment strategies for cancer patients that are 
more effective for cancer and less toxic to normal 
tissues. Antioxidants activity is connected with 
anticancer activity as antioxidant compound have the 
ability to reduce cancer induction by scavenging free 
radicals[19]. Therefore, the drug candidate with anti-
oxidants will favor good anticancer drugs[20].

The scientific world is always scrutinizing novel 
antioxidants and compounds with fewer side effects. 
Antioxidants can obstruct or prevent the formation 
of free radicals by providing unpaired electrons[21]. 
The most important free radical ions, such as super 
Oxide anions (O2•), Hydroxyl ions (•OH), Nitric 
oxide (NO) and Hydrogen peroxide (H2O2) which, 
are formed during the normal metabolism of oxygen 
and are exogenous factors all these were disrupts 
the normal metabolic pathways by damaging vital 
biomolecules[22,23]. This immoderate formation of 
radical ions interrupts the immune system of the body, 
which can also induce certain types of cancer due to 

excessive oxidation of cellular substrates, said to be 
oxidative stress[24]. In the present scenario, Propyl 
Gallate (PG), Tetra Butylhydroquinone (TBHQ), 
Butylated Hydroxyanisole (BHA) and Butylated 
Hydroxytoluene (BHT) are the most common 
synthetic chemicals used as antioxidants[25]. Recently 
efficacy and safety of these antioxidants have been 
questioned because of their toxicity. Some reports 
suspected that BHA and BHT have been responsible 
for hepatic damage and carcinogenesis[26].

Interestingly, plants are one of the important reservoirs 
of versatile compounds that produce antioxidants and 
anticancer properties with less toxicity and can also 
overcome the side effects of synthetic drugs[5,18,27]. 
The currently available information about the 
species P. dasycaulon Miq. is much limited. Hence, 
the necessity to exploration of the phytochemicals 
evaluation, anticancer and antioxidant potentials of 
the taxon is very much important.

MATERIALS AND METHODS 

Chemicals:

Chemicals used for the study are Aluminium 
chloride, Ammonium acetate, Ammonium 
molybdate, Ammonium solution, Ascorbic acid, 
chloroform, 2,2-Diphenyl-1-Picrilhydrazyl 
Acid (DPPH), Dimethyl Sulphoxide (DMSO), 
Ethylenediaminetetraacetic Acid (EDTA), Ethanol, 
Fetal Bovine Serum (FBS), Ferrous ammonium 
sulphate, Folin Ciocalteu reagent, Gallic acid, 
Glacial acetic acid, Hydrochloric acid, Magnesium, 
Mercuric chloride, 3-(4, 5-Dimethylthiazolyl-2)-2, 
5-Diphenyltetrazolium Bromide (MTT), Nitro Blue 
Terazoleum (NBT), Penicillin, Phenolphthalein, 
Phosphate Buffer Saline (PBS), Potassium 
hydroxide, Potassium iodide, Pyridine, Quercetin, 
Roswell Park Memorial Institute (RPMI) Medium, 
Saponin, Sodium carbonate, sodium nitrite, 
Sodium nitroprusside, Sodium hydroxide (NaOH), 
streptomycin, methanol, Sodium phosphate buffer, 
Trichloro Acetic Acid (TCA), trypan blue, Trypsin, 
sodium phosphate, Sulphuric acid (H2SO4), vanillin.

Collection of plant and preparation of the extract: 

The plant parts, such as leaves of P. dasycaulon Miq. 
were collected from the southern part of Western 
Ghats (Wayanadu), Kerala, India, in 2019 is shown 
in fig. 1. The plant was identified by the experts from 
the University of Calicut and authenticated with the 
help of Flora. The voucher has been deposited in the 
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University Kerala herbarium at Kariavattom (Voucher 
No; KUBH10250). The leaves were washed thrice with 
distilled water to remove dust particles, shade dried for 
more than 2 w and the dried leaves were ground in an 
Electrical Mixture Grinder (BL Platinum 750 W- MG 
139). The powdered crude extract of leaves was stored 
in an airtight container until further use. 

P. dasycaulon (25 g) in crude powdered form were 
extracted with 300 ml of various organic solvents 
(hexane, chloroform, methanol and water) and 
subjected to successive serial extraction using a Soxhlet 
apparatus. After each extraction, the corresponding 
solvent was separated in a Rotary Evaporator 
(Rotavap-Superfit PBU-6). Then, the crude extract 
was air-dried overnight for the complete evaporation of 
the extraction solvent before the subsequent extraction 
with another solvent. Each dried extract was weighed to 
determine the percentage yield of soluble constituents 
using the formula[28]. 

Percentage yield=(Weight of individual extract)/
(Weight of crude extract)×100

The dried extracts of leaves were stored at 4° for 
further evaluation in vitro studies, including anticancer, 
antioxidant properties and quantitative estimation of 
secondary metabolites. Due to the lack of knowledge 
about Phytoconstituents in P. dasycaulon leaves dried 
extract was subjected to preliminary phytochemical 
analysis. By considering the yield and polarity of 
extract, methanolic and aqueous extract were mainly 
selected for further quantitative analysis of biologically 
potent secondary metabolites, which are further used to 
evaluate in vitro anticancer and antioxidant potential. 

Quantitative estimation of secondary metabolites: 

Determination of total saponin content: Vanillin 
H2SO4 assay is used to determine the total saponin 
content of the extract[29]. To 0.5 ml of an aqueous solution 
of the sample, 0.5 ml of freshly prepared vanillin of 8 
% and then 5 ml of H2SO4 of 72 % were added and 
thoroughly mixed in an ice water bath. The mixture was 
then boiled in a warm water bath at 60° for 10 min and 
then it cooled again in ice-cold water. Absorbance at 
535 nm was recorded against the blank reagent along 
with standard saponin using a spectrophotometer (Ultra 
Violet (UV)-1700-(E) 23OEC-Shimadzu).

Determination of total phenolic content: The total 
amount of phenolic content was determined using the 
Folin-Ciocalteu reagent. To 0.1 ml of the extract, added 
3.9 ml of distilled water and 0.5 ml of Folin's reagent[30]. 
The solution was kept at room temperature for 3 min 
for incubation and adds 2 ml of 20 % Sodium carbonate 
solution was added to the mixture. The solution was 
kept in a water bath for 1 min, cool and then read 
absorbance at 650 nm with gallic acid equivalents 
against the blank.

Determination of total flavonoid content: Total 
flavonoid content was estimated by using the Aluminium 
chloride method[31]. To 1 ml of the sample, add 75 µl of 
5 % sodium nitrite. After 6 min of incubation, add 150 
µl of 10 % aluminum chloride solution was added and 
kept the solution undisturbed for 5 min. Add 0.5 ml of 
1 M NaOH and made up to 2.5 ml by adding distilled 
water. Mix the solution well and read absorbance at 510 
nm with standard quercetin. The result expressed as mg 
of flavonoid as quercetin equivalents. 

Fig. 1: Pittosporum dasycaulon Miq. Habit with floral bud. The photograph was taken from Wayanadu forest using (REALME X C1 (Navy Blue, 
16 India)
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Anticancer study:

Cell lines and culture medium: Dalton's Lymphoma 
Ascites (DLA) cells were used for short-term in 
vitro cytotoxicity experiments. These cell lines 
were maintained as ascites tumors in Swiss albino 
mice. Normal spleen cells were procured from rats 
by providing carbon dioxide anesthesia. Human-
Hepatocellular Liver Carcinoma Cell Line (HepG2) 
and Intestinal Epithelial-6 cell (IEC-6) were procured 
from National Centre for Cell Sciences, Pune, India. 
Stock cells were cultured in Dulbecco’s modified 
eagle medium supplemented with 10 % inactivated 
FBS, penicillin (100 IU/ml-1), streptomycin (100 μg/
ml-1), and amphotericin B (5 μg/ml-1) in a humidified 
atmosphere of 5 % Carbon dioxide (CO2) at 37° until 
confluent. The cells were dissociated with trypsin 
phosphate versene glucose solution (0.2 % trypsin, 0.02 
% EDTA, 0.05 % glucose in PBS). The stock cultures 
were grown in 25 cm2 culture flasks (Tarsons India Pvt. 
Ltd., Kolkata, India).

Trypan blue dye exclusion technique: The tumor 
cells (DLA) were aspirated from the peritoneal cavity 
of tumor-bearing mice was washed thrice with PBS 
or normal saline. Cell viability was determined by 
the trypan blue exclusion method determined by 
Asirvatham et al.[32]. The cell viability should be above 
98 % and cell suspension (1×106 cells in 0.1 ml) was 
added to tubes containing various concentrations of 
the test compounds and the volume was made up to 
1 ml using PBS. The control tube contained only cell 
suspension. This assay mixture was incubated for 3 h at 
37°. Later, the cell suspension was mixed with 0.1 ml of 
1 % trypan blue and kept for 2-3 min, and loaded on a 
hemocytometer. Dead cells take up the blue color of the 
trypan blue, while live cells do not take up the dye. The 
number of stained and unstained cells was countered 
separately. 

In vitro, short term cytotoxicity was also done by 
using normal rat spleen cells. For this study, the rat 
was sacrificed using carbon dioxide anesthesia and 
the spleen tissue was dissected. It was then smashed 
to single-cell suspension in RPMI complete medium 
containing antibiotics and filtered using mesh cloth. The 
collected cells were washed thrice and suspended in a 
known volume of RPMI complete medium containing 
antibiotics and counted. Viable cell suspension (1×106 
cells in 0.1 ml) was added to tubes containing various 
concentrations of the test compound, and the volume 
was made up to l ml using RPMI media. Control tubes 
contained only cell suspension (without additives). 

These tubes were incubated for 3 h at 37°. At the end 
of incubation, cell suspension in the tubes was mixed 
with 0.1 ml of 1 % trypan blue and kept for 2-3 min, 
and loaded on a hemocytometer. Dead cells take up the 
blue color of trypan blue, while live cells do not take 
up the color of dye[33]. The number of stained cells was 
counted separately, and calculated the percentage of 
cytotoxicity using the formula[34]. 

Percentage cytotoxicity=(No. of dead cell)/(No. of live 
cell+No of dead cell)×10

Long term in vitro cytotoxicity by MTT assay: The 
ability to determine the cells to survive against a test 
compound is the basis of most cytotoxic assays. This 
assay was carried out according to the method based on 
the assumption that dead cells or their products do not 
reduce tetrazolium[35,36]. The cells were seeded in a 96-
well flat-bottom plate (5000 cells/well) and permitted 
to adhere for 24 h at 370° with a 5 % CO2 atmosphere. 
Different drug concentration was added and incubated 
further for 48 h. Before 4 h of the completion of 
incubation, 20 μl of MTT (5 mg/ml) was added. Dead 
cell percentage was determined using an enzyme-
linked immunosorbent assay plate reader set to record 
absorbance at 570 nm. The percentage growth inhibition 
was calculated using the formula given below[37].

Percent growth inhibition=(Optical Density (OD) value 
of control-OD value of sample)/(OD of control)×100

Determination of antioxidant property: 

DPPH radical scavenging assay: The DPPH is the 
stable nitrogen centered free radical of violet color, 
get reduced to yellow colored chemical compound 
diphenylpicrylhydrazine by the activity of plant 
extract, which can be measured colorimetrically; thus 
the chemical compound which is capable of performing 
this reaction can be considered as antioxidant or radical 
scavengers[38]. Here, a free radical scavenging assay 
was done[39]. Briefly, 1 ml of 0.1 mM DPPH solution in 
methanol was mixed with 1 ml of a plant extract with 
different concentrations (20 µg-100 µg) of the sample 
prepared in methanol and made up to 2 ml the mixture 
which was shaken vigorously and left to stand for 30 
min under dark in room temperature and the absorbance 
read at 517 nm (UV-1700-(E) 23OEC-Shimadzu). The 
free radical scavenging ability (%) of DPPH radical 
was determined using the following formula.

Free radical scavenging ability (%) = [(A0-A1)/A0]

Where A0 and A1 represent the absorbance values of 
the control and of the test sample, respectively, and 
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ascorbic acid was used as a standard drug.

Superoxide radical scavenging assay: This method of 
superoxide radical scavenging assay was described by 
Kunchandy et al.[40]. The reaction mixture containing 
0.1 ml of NBT (mg/ml solution in DMSO), various 
concentrations (20-100 µg) of plant extract and standard 
ascorbate dissolved in DMSO and made up to 100 µl 
by adding DW. An amount of DMSO (1 ml DMSO 
containing 5 mM NaOH in 100 µl DW) was added to 
produce a final volume of 1.4 ml, and the absorbance was 
read at 560 nm using a spectrophotometer (UV-1700-
(E) 23OEC- Shimadzu). The decreasing wavelength 
and percentage of inhibition were calculated. 

Determination of hydroxyl radical scavenging 
potential: Hydroxyl radical scavenging activity of the 
extracts was determined according to the method by 
Klein et al.[41]. The reaction mixture contained 1.0 ml 
of different concentration of extracts (20-100 µg/ml), 
1.0 ml of ferric iron-EDTA solution (0.13 % ferrous 
ammonium sulphate 0.26 % EDTA), 0.5 ml of 0.018 % 
EDTA, 1.0 ml of DMSO (0.85 % in 0.1 mol/l phosphate 
buffer pH 7.4) and 0.5 ml of 0.22 % ascorbic acid. The 
tubes were capped tightly and heated in a water bath 
at 80°-90° for 15 min and the reaction was terminated 
by adding 1.0 ml of ice-cold TCA (17.5 %). To the 
above reaction mixture, 3.0 ml of Nash reagent (75.0 
g of ammonium acetate, 3.0 ml of glacial acetic acid 
and 2.0 ml of acetyl acetone) was mixed, and distilled 
water was added to a total volume of 1 l) and incubated 
at room temperature for 15 min for color development. 
The intensity of the yellow color formed was measured 
at 412 nm against a reagent blank. Ascorbic acid was 
used as standard, and the percentage of inhibition was 
calculated.

Statistical analysis:

Data were expressed as Mean±Standard Error (SE) 
(n=3). Results of the antioxidant and anticancer 
activity were determined by using one-way Analysis 
of Variance (ANOVA). Values differ significantly at 

p<0.05 were inspected using Statistical Package for the 
Social Sciences (SPSS) software.

RESULTS AND DISCUSSION 
The dried powdered leaves (25 g) of P. dasycaulon 
were serially extracted with hexane, chloroform, 
methanol and aqueous (non-polar-polar) for 6 h, and 
the percentage yield was 3.036, 4.523, 8.804 and 7.93 
respectively. The differences in the extraction of yield 
depend on the nature of the sample. The high yield was 
observed in methanolic extract followed by an aqueous 
extract of leaves. So these two extracts were selected 
for further quantitative studies.

The total amount of phenolics, flavonoids, tannin and 
saponin content of selected extracts was depicted in 
Table 1. The phenolic (31.43 % and 25 %) and tannin 
(2.25 % and 1.63 %) content was observed higher in 
Longitarsus ferrugineus Methanol Extract (LFME) 
followed by Longitarsus ferrugineus Aqueous Extract 
(LFAQ), but flavonoid content was comparatively 
higher in LFAQ (20.4 %) than LFME (16 %). 
Several studies supported saponins have remarkable 
cytotoxicity against cancer cell lines and phenolics well 
known for natural antioxidant activities due to its redox 
potential[42]. 

The result of the cytotoxicity study on DLA and spleen 
cells was evaluated by the short term method using 
trypan blue dye. Any cytotoxic compound can impair 
cell proliferation or ultimately kill the cells. The dye 
trypan blue can penetrate only the dead cells. So we 
can count the number of viable cells and dead cells. 
Cytotoxicity of leaf LFME and aqueous LFAQ on 
lymphoma cancer cells (DLA) is shown in fig. 2. The 
Lethal Concentration (LC50) values of the LFME and 
LFAQ extracts tested against DLA ascites ranged from 
8.21±0.3-141.57±0.1 µg/ml. However, interestingly 
LFME extract displayed LC50=1800 µg/ml when it was 
treated against a rat spleen (non-cancerous) cell line 
(Table 2). 

Secondary metabolites mg/g Methanolic extract Aqueous extract

TSC 465. 32±3.1 335.67±9.4

TPC 314.35±0.66 250.33±3.6

TFC 160.89±0.7 204.40±1.9

TTC 22.35±1.06 16.35±0.18

Note: Values are expressed as mean±SE of triplicates; TSC: Total Saponins Content; TPC: Total Phenolic Content; TFC: 
Total Flavonoid Content and TTC: Total Tannin Content is expressed mg of saponin, gallic acid, quercetin and tannic acid 
equivalents/gm of extract)

TABLE 1: QUANTITATIVE ESTIMATION OF SECONDARY METABOLITES FROM P. dasycaulon
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Fig. 2: Microscopic views of DLA cell lines treated on leaf extracts. (A): Control without extract; (B and C): Considered as the lowest concentrations 
of aqueous leaf extract (LFAQ) and methanolic leaf extract (LFME)

The cytotoxicity of the extract can be identified 
when it is stained with trypan blue (fig. 2), and the 
number of dead cells can be counted with the use of 
a hemocytometer and calculated the percentage of 
cytotoxicity. The result of cytotoxicity through the 
MTT method was also described in Table 2 and shown 
in fig. 3. The LFME and LFAQ tested against HepG2 
and normal IEC-6 are summarized in Table 2. The 
study revealed that 50 % of cell death takes place in the 
HepG2 cell line at the concentration of 55.65±0.11 μg/
ml of LFME, where 399.92±0.28 µg/ml is needed for 
aqueous LFAQ. Interestingly note that strong anticancer 
LFME exhibited a higher LC50 value=389.50±0.6 μg/
ml against non-cancerous IEC-6 cell line. 

The present study of DPPH assay revealed that the 
LFAQ and leaf LFME showed the highest DPPH 
radical scavenging activity, with an inhibition rate of 
50 % (Half Maximal Inhibitory Concentration (IC50)) at 
61.50±0.2 µg/ml and 91.25±1.12 µg/ml concentrations 
respectively, whereas standard vitamin C exhibited 50 
% inhibition at a concentration of 8.10±0.91 µg/ml 
concentration. In the superoxide radical scavenging 
assay, the ability of both LFAQ and LFME was 
almost similar (89.45±0.25 and 89.045±0.27 µg/ml), 
and standard vitamin C possessed the IC50 value at a 
concentration of 19.23±0.11 µg/ml. The hydroxyl 

radical scavenging capacity indicates that 50 % of the 
generated hydroxyl radical was scavenged by LFAQ at 
the concentrations of 88±0.54 µg/ml, and the value of 
LFME was found to be 91.661±0.0 µg/ml. Here, the 
selected species P. dasycaulon leaf exhibited the highest 
inhibition performance. The free radical scavenging 
potential of two selected extracts and positive control 
was illustrated in Table 3. It was interestingly noted that 
all the studied assays displayed IC50 value of less than 
100 μg.ml-1 (lower IC50 value).

According to the American Cancer Institute (ACI), plant 
crude extract is toxic to cells when the LC50 is less than 
30 µg/ml[43]. Thus, the studied anticancer extract did 
not exhibit notable toxicity to selected non-cancerous 
cell lines (Spleen and IEC). Hence, P. dasycaulon leaf 
methanolic extract exhibited noteworthy anticancer 
activity against selected cancer cells (DLA and 
HepG2), with LC50 values ranging from 8.21±0.3-
5.65±0.11 µg/ml. The present study also showed P. 
dasycaulon is a high content of saponins 465.32±3.1 
mg/ml as depicted in Table 1. The remarkable cytotoxic 
and antiproliferiative activity of saponins was already 
reported[44]. The above-summarized results could 
be supported by several studies among the different 
species of Pittosporum described as saponin rich[45,46]. 
There are a number of triterpenoid saponins, along 

LCa50 values (μg/ml)

Trypan blue method MTT method

Cancer cell line Normal cell line Cancer cell line Normal cell line

Plant samples DLA Spleen HepG2 IEC-6

LFME 8.21±0.3 1800.00±0.1 55. 65±0.11 389.50±0.6

LFAQ 141.57±01 - 399.92±0.28 -

Note: Results are expressed as mean±SE (n=3); all statistical analysis was expressed using one way ANOVA. Values differ 
significantly at p<0.05 were inspected using SPSS software, LCa is described test compound needed to kill 50 % cells

TABLE 2: IN VITRO CYTOTOXICITY STUDY AGAINST DIFFERENT CANCER CELL LINES
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Fig. 3: Microscopic views of HepG2 cell at different concentrations of plant extracts, reducing the number of cancer cell lines significantly with in-
creasing concentrations, (A): –ve control; (B-D) cell line treated with the methanolic extract (LFME) dissolved in water and (E-G), cell line treated 
with an aqueous extract (LFAQ)

with strong anticancer activity was reported among the 
different species of the genus Pittosporum. Trihydroxy 
oleanolic acid (pentacyclic triterpenoid saponin) 
was reported from the leaves of an Indian species 
Pittosporum tetraspermum[47]. In a study reported[48], 
trihydroxy oleanolic acid is known for reducing the 
overexpression of AKR1B10 (a protein potential 
target for cancer therapy) in human liver cancer cells 
described as HepG2[49]. It was also reported to inhibit 
mutagenicity caused by aflatoxin B1[48]. Remarkable 
cytotoxicity was displayed by two novel triterpenoid 
estersponins isolated from the Pittosporum tobira[50]. 
Steroid saponins such as Uvaol and erythrodiol from 
the leaves of Pittosporum resiniferum[51] showed 
notable anti-proliferiative activity against human 
colon adenocarcinoma cells-HT29[52]. A recent study 
reported pittangretoside saponins from Pittosporum 
angustifolium exhibited anticancer activity against the 
human urinary bladder cell line[53]. Saponins have the 
ability to interact with the membrane, enhance membrane 
permeability by disturbing ionic homeostasis, induce 
mitochondrial membrane depolarization, promote 
nuclear condensation and ultimately kill the cells. 
This could be the reason for saponins as a cytotoxic or 
antiproliferiative effect[54].

There are a number of in vitro methods used to evaluate 
the free radical scavenging ability of natural compounds. 
Here, the radical scavenging capacity of plant extracts 
was determined using the DPPH, Superoxide (SO), 
Hydroxyl (OH) assay. Free radicals are known reasons 
for deoxyribonucleic acid damage, which results in 
the initiation of carcinogenesis. Hence, inhibition 
of free radicals could potentially aid in preventing 
carcinogenesis[55,56]. Among these selected assays, 

DPPH is the most common method to evaluate the 
free radical scavenging ability of natural compounds. 
Superoxide anion radical is formed by the single 
electron reduction of molecular oxygen of the primary 
oxidase of Reactive Oxygen Species (ROS). These 
kinds of frequently generated ROS in the living cell can 
be scavenged by Superoxide Dismutase (SODs) known 
to be considered the first line of defense[57]. In addition, 
the enzymes like Glutathione peroxidase catalyzes and 
converts superoxide to water and molecular oxygen, 
mostly in peroxisomes. This reaction can inhibit the 
conversion of the superoxide anion to hydroxyl radical 
and other toxic ROS[58]. High levels of these radicals 
can induce cell death and tissue damage[59]; thus, the 
search for a new natural antioxidant compound with 
anticancer potential is currently investigating by 
the scientific community for better health. The anti-
radical property of an extract or compound is inversely 
proportional to its IC50 value, meaning the lower the 
IC50 value, the stronger the antioxidant activity[20]. A 
study done by Mani and Dennis et al.[3] defined the 
antioxidant activity of P. dasycaulon using different 
assays (DPPH, and superoxide) and was reported good 
antioxidant activity of methanolic and aqueous extracts 
of bark with IC50 values ranging from 151.60 to 154.5 
ug/ml, and 25.50 to 29 mg/ml respectively. In the present 
study, the leaf extracts of P. dasycaulon exhibited 
stronger antioxidant activity than the bark extracts in 
both DPPH and superoxide radical scavenging assay. 
Both LFAQ and LFME of P. dasycaulon exhibited 
high content of phenolic compounds, as described in 
Table 1. Additionally, several studies reported phenolic 
compounds to act as a promising antioxidant agent 
among the secondary metabolites[60,61]. 
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However, antioxidant ability differs among the different 
classes of phenolic compounds. General antioxidant 
activity of saponins was less reported by Zhao et 
al.[62] Interestingly note that water extract displayed 
more scavenging activity than methanolic extract and 
lower than standard vitamin C in all described assays. 
So, these above results summarized that the good 
antioxidant potential could be the synergetic effect of 
phenolic compounds or individual phytoconstituent 
among the phenols. 

The present study of P. dasycaulon leaves was shown 
a good level of antioxidant potential as well as a high 
level of anticancer potential even in the crude extract. 
Saponins and phenolics content were strongly correlated 
with the anticancer and antioxidant activity of the crude 
extract. So this study provides some credence value to the 
traditional use of this plant against cancer treatment. So 
P. dasycaulon leaf is recommended as a more promising 
source of an anticancer drug than antioxidants. Thus, 
further phytochemical investigations to isolate and 
evaluate bioactive compounds and their activities will 
continue from the plant P. dasycaulon, due to the high 
anticancer potential and free radical scavenging activity. 
This is the first report on the anticancer, antioxidant 
potential and evaluation of secondary metabolites from 
the leaves of P. dasycaulon.
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