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ABSTRACT

INTRODUCTION

Citrullus colocynthis (L) Schrad is a helpful plant from the Cucurbitaceae family. Citrullus colocynthis fruits are
normally verified for their wide range of pharmaceutical, nutraceutical, and medical potential. Citrullus
colocynthis is used for the treatment of numerous diseases like diabetes, constipation, leprosy, bronchitis, jaundice,
asthma, cancer, joint pain, and mastitis. Hence the aim of the present study is to investigate anticancer activity on
PI3K and AKT gene expression in Citrullus colocynthis.

MATERIALS AND METHODS

All chemicals and reagents used in the study were purchased from Sigma Chemical Company Pvt. Ltd., USA.
Human lung cancer cell lines (A549) were purchased from National Centre for Cell Science, Pune, India. Cell
viability by MTT assay and gene expression analysis by Real Time-PCR using comparative CT method was used
to analyse expression of genes. Real Time PCR kit was purchased from TAKARA, Canada.

RESULT

When PI3K and AKT gene expression is exposed to Citrullus colocynthis, the anticancer activity gets decreased
and there is a dose dependent decrease in anticancer activity on PI3K and AKT gene expression. The obtained data
were analyzed statistically by one-way analysis of variance (ANOVA) and Duncan's multiple range test with a
computer-based software (Graph Pad Prism version 5). The significance was considered at p < 0.05 level in
Duncan's test.

DISCUSSION

Anticancer effect in human breast cancer cell proliferation resulted as the paper described Citrullus colocynthis as
a huge evaluation for improvement of drugs with a broad range of pharmacological activities which can be used
for human diseases due to its safety and usefulness.

CONCLUSION

By the result of Citrullus colocynthis extraction cell viability in A549 cells it is proved that when dosage of gene
expression of PI3K and AKT increases, there is a dose dependent decrease in the anticancer activity of Citrullus
colocynthis. Hence increase in the dosage of PI3K and AKT gene expression suppresses the anticancer activity of
Citrullus colocynthis.
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Introduction nutraceutical and medical potential.(1) Citrullus
Citrullus colocynthis Schrad is a helpful plant fromthe  colocynthis is used for the treatment of numerous
cucurbitaceae family. Citrullus colocynthis fruits are  diseases like diabetes, constipation, leprosy, bronchitis,
normally verified for its wide range of pharmaceutical,  jaundice, asthma, cancer, joint pain, mastitis. Citrullus
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colocynthis is a perennial plant which has various uses
like anticancer activity, antidiabetic activity,
antioxidant activity, antimicrobial activity, analgesic
and anti inflammatory cause (2). Cancer is a clump of
diseases in which there is an unusual development of
cells with capability to grow in the leftover areas of the
body.(3) The side effects of allopathic drugs and
radiation therapy are huge.(4) So we can use medicines
which have low or no side effects like Citrullus
colocynthis which is a herb used for various treatments.
(5).

Multiple cellular actions severe to progression,
initiation and result includes growth, proliferation,
migration, survival, invasion, metabolism and
autophagy which has been mediated by the
phosphoinositide 3  -kinase (P13K/AKT/mTOR
Pathway) (6). Cell lines have taken an important role
in determination and depiction of driver mutations.(7)
Lung cancer cell lines have made a benefit to
substantial and to cross -national research and medical
discovery.(8)In 1975, John Minna was nominated as
the chairperson for National Cancer Institute (NCI)
which has its clinical research center for improvement
of therapeutics of cancer (9). Citrullus colocynthis are
clumps of bitter tasted and more oxygenated and more
tetracyclic which are derived from cucurbitaceae
family (10). Initiation of P13K/AKT/mTOR pathway
gives way to development of lump and anti cancer
activity gets restricted (11). P13K is a membrane
bound enzyme of plasma membrane initiated by RTKs
(receptor tyrosine kinases), by GPCRs(G protein
coupled receptors). Cellular surface receptors which
have the largest class are GPCRs. Each GPCR is a
polypeptide chain of single transmembrane which uses
G protein to pass on signal into cytosol.(12)(13)Plasma
membrane receptors which has large family like RTKS
with activity of protein kinase which is intrinsic.P13Ks
phosphorylate the 3’ position of inositol head group of
phosphatidylinositol (p13k and plp3 lipids).(14) The
effector of downstream target which is multiple of
phosphoinositide  -3-kinase(P13K)  Pathway.(15)
(16)There are many phosphatidylinositol-3-kinases-
PI3K which get splitted into 3 groups:P13Ks
class1,P13Ks class2, P13Ks class 3(17).Citrullus
colocynthis fruit has a considerable effect on reduction
in the mean serum level of HbA lc and FBS in patients
with type 2 diabetes (18). Cell lines established from
human tumors provide an unlimited, self-replicating
source of malignant cells free of contaminating stromal
cells and can be studied by investigators throughout the
world (18,19) lung cancer is one of the most lethal
types of cancer, and its poor prognosis is primarily due

to drug resistance and cancer recurrence.(20) (21)
Lung cancer is the leading cause of cancer-related
death in men and women worldwide and continues to
increase in frequency (22) (23)Henceforth, the aim of
the present study is to investigate anti cancer activity
on P13K and AKT gene expression in Citrullus
colocynthis.(24)

MATERIALS AND METHODS
Dimethyl sulfoxide (DMSO), 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) were
purchased from Sigma Chemical Pvt Ltd, USA.
Trypsin-EDTA, fetal bovine serum (FBS), antibiotics-
antimycotics, RPMI 1640 medium and phosphate
buffered saline (PBS) were purchased from Gibco,
Canada. (5,5,6,6-tetrachloro-1,1,3,3 - tetracthyl
benzimidazole carbocyanine iodide) and Real Time
PCR kit was purchased TAKARA (Meadowvale Blvd,
Mississauga, ON L5N 5S2, Canada).
Cell lines and cell culture

Human lung cancer cell line (A549 ) was
purchased from the National Centre for Cell Sciences
(NCCS), Pune, India. Cells were cultured in DMEM
medium (Thermo Fisher Scientific, CA, USA)
containing 10% fetal bovine serum (Thermo Fisher
Scientific, CA, USA), 100 U/ml penicillin and 100
pg/ml streptomycin (Thermo Fisher Scientific, CA,
USA) at 37°C with 5% CO2.
Cell viability by MTT assay

Cell viability was assayed using a modified

colorimetric technique that is based on the ability of
live cells to convert MTT, a tetrazolium compound into
purple formazan crystals by mitochondrial reductases
(Mosmann, 1983). Briefly, the cells (1 x104 /well)
were exposed to different concentrations of Citrullus
colocynthis extract (100-500pg/ml) with A549 cells
for 48 h. At the end of the treatment, 100 pl of 0.5
mg/ml MTT solution was added to each well and
incubated at 37 °C for an hour. Then the formazan
formed crystals were dissolved in dimethyl sulfoxide
(100 pl ) and incubated in the dark for an hour. Then
the intensity of the color developed was assayed using
a Micro ELISA plate reader at 570 nm. The number of
viable cells was expressed as the percentage of control
cells cultured in serum-free medium. Cell viability in
the control medium without any treatment was
represented as 100%. The cell viability is calculated
using the formula: % cell viability = [A570 nm of
treated cells/A570 nm of control cells] x 100.

Gene expression analysis by Real Time-PCR
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Samples from each group were submerged in
2 ml Trizol (Invitrogen, Carlsbad, CA, USA) for RNA
extraction and stored at —80°C until further processed.
cDNA synthesis was performed on 2 ug RNA in a 10
pl sample volume wusing Superscript II reverse
transcriptase (Invitrogen) as recommended by the
manufacturer. Real-time PCR array analysis was
performed in a total volume of 20 pl including 1 pl
cDNA, 10 pl gPCR Master Mix 2x (Takara, USA) and
9 wl ddH20. Reactions were run on an CFX96 Touch
Real-Time PCR Detection System (Bio-Rad, USA)
using universal thermal cycling parameters (95°C for 5
min, 40 cycles of 15 sec at 95°C, 15 sec at 60°C and 20
sec at 72°C; followed by a melting curve: 5 sec at 95°C,
60 sec at 60°C and continued melting). For quality
control purposes, melting curves were acquired for all
samples. The specificity of the amplification product
was determined by melting curve analysis for each
primer pair. The data were analyzed by comparative
CT method and the fold change is calculated by
2—AACT method described by Schmittgen and Livak
(2008) using CFX Manager Version 2.1 (Bio Rad,
USA).
Statistical analysis:
The obtained data were analyzed statistically by one-
way analysis of variance (ANOVA) and Duncan's
multiple range test with a computer-based software
(Graph Pad Prism version 5) to analyze the
significance of individual variations among the control

and experimental groups. The significance was

considered at p<0.05 level in Duncan's test
AND

RESULTS DISCUSSION:
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FIGURE 1 Represents the effect of Citrullus
colocynthis extract on cell viability in A549 cells. Each
bar represents a mean + SEM of 6 observations.
Significance at p< 0.05, a-compared with untreated
control cells, compared with 1nM treated A549 cells.
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FIGURE 2 Represents the effect of Citrullus
colocynthis extract on PI3k mRNA expression in A549
cells. Each bar represents a mean + SEM of 6
observations. Significance at p< 0.05, a-compared
with\ untreated control cells.
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FIGURE 3 Represents the effect of Citrullus
colocynthis extract on Akt mRNA expression in A549
cells. Each bar represents a mean + SEM of 6
observations. Significance at p<0.05, a-compared with
untreated control cells

When P13K and AKT gene expression is exposed to
Citrullus colocynthis, the anticancer activity get
decreased and there is a dose dependant decrease in
anticancer activity on P13K and AKT gene expression

DISCUSSION

In the study we observed that When P13K and
AKT gene expression is exposed to Citrullus
colocynthis the anticancer activity get decreased and
there is a dose dependant decrease in anticancer
activity on P13K and AKT gene expression.When
dosage of gene expression of P13K and AKT increases,
anticancer activity decreases. By the previous study we
observed that cucurbitacin glycoside from Citrullus
colocynthis leaves were examined for anticancer effect
in human breast cancer cell proliferation which
resulted as the paper described Citrullus colocynthis as
a huge evaluation for improvement of drugs with a
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broad range of pharmacological activities which can be
used for human diseases due to its safety and
usefulness.(2)(25).By the previous study we observed
that the green nanotechnology :anticancer activity of
silver nanoparticles wusing Citrullus colocynthis
aqueous extract which resulted as the study describes
the potential antitumor activity of greenly integrate
SNPs on HCT-116,MCF-7,HepG2,CaCo2 tumour cell
lines. (2,26)(23,27).By the previous study we observed
that evaluation of anti cancer activity and fatty acids
composition of “HANDAL’(Citrullus
colocynthis)seed oil, a desert plant from south jordan
which resulted as the findings show that handal plant
from jordan has huge amount of linoleic acid when
compared to other oil when various geographic place
get measured(28)(29). By the previous study we
observed that preclinical evaluation of anti cancer
activity of Citrullus colocynthis fruit extract which
resulted as Citrullus colocynthis fruit extract indicated
that anti cancer activity persuaded by DAL cells
(30)(31). By the previous study we observed that
Citrullus colocynthis a fractionation of methanolic
extract of Citrullus colocynthis for spasmogens which
resulted as spasmogens gathering in residual aqueous
fraction come after by n-butanol fraction. (32)(33)(34).
By another study we observed that P13K pathway
mutations and PTEN levels in primary and metastatic
breast cancer has resulted as P13K/AKT/mTOR
signaling pathway is an emerging therapeutic target for
therapy of cancer (35)(36).By the discussions made in
the above part we know that study on anti cancer
activity of Citrullus colocynthis (L) on P13K and AKT
gene expression in human lung cancer cell lines in vitro
is a rare.In future we can explain the anti cancer
activity of Citrullus colocynthis (L) on various gene
expression in human lung cancer cell lines.The
limitations were studying more shifted dosages will
only help in acquiring more precise consequences for
articulation with additional time and test. In future,
other associated parameters also need to be checked in
order to prove the anticancer activity of various
medicinal plants.

CONCLUSION

By the result of Citrullus colocynthis extraction
cell viability in A549 cells it is proved that when
dosage of gene expression of P13K and AKT increases,
and there is a dose dependant decrease in the anticancer
activity of Citrullus colocynthis. Hence increase in the
dosage of P13K and AKT gene expression suppress the
anticancer activity of Citrullus colocynthis.
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