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ABSTRACT 
 

Introduction: Citrullus colocynthis has many pharmacological, biological, and therapeutic 
properties making it a very important medicinal plant. The cucurbitacin produced/derived from the 
plant play an important role in anticancer activities. The retinoblastoma Y-79 cell lines are studied 
in attachment culture. A proper study of these cells can pave the way for control of its proliferative 
property. Cell viability was assayed using a modified colorimetric technique that is based on the 
ability of the live cells to convert MTT, a tetrazolium compound into purple formazan crystals. There 
was an effect on the proliferation and gene expressions of the retinoblastoma Y-79 cell line. 
Bioactive extracts of these plants are being majorly used as a potential chemopreventive element 
as an alternative approach for cancer progression management. 
Materials and Methods: Human retinoblastoma cell line (Y-79)cell line was purchased from the 
National Centre for Cell Sciences (NCCS), Pune, India. Cell viability was assayed using a modified 
colorimetric technique that is based on the ability of live cells to convert MTT. 
Result: The experimental study showed antiproliferative effects against the retinoblastoma Y-79 
cells. The experimental study showed the effect on cell viability, Bcl2 mRNA expression and BclxL 
mRNA expression in Y-79 cells. 
Conclusion: The hydroethanolic leaf extract obtained from the Citrullus colocynthis exhibited an 
antiproliferative effect on the retinoblastoma Y-79 cell line by affecting the expression of the Bcl2 
mRNA and BclxL mRNA and hindering the cell viability. 
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1. INTRODUCTION 
 
Citrullus colocynthis, a perennial plant, has the 
ability to propagate both by vegetative and 
generative means. Citrullus colocynthis in 
general is used in the treatment of various 
diseases like diabetes, asthma, leprosy, 
jaundice, constipation, bronchitis, joint pain, 
cancer, and mantitis [1]. Very little is known 
regarding the other parts of the plant. Many 
studies have reported antioxidant and 
antibacterial activities of the leaf extract of 
Citrullus colocynthis. Leaf extracts give 
cucurbitacin derivatives and their glycosides 
which have been studied the most. The 
cucurbitacins induce arrest in growth and 
apoptosis in colorectal cancer cells targeting the 
JAK/STAT3 signaling pathway [2]. The 
cucurbitacin glycosides extracted from Citrullus 
colocynthis leaves had an anti-proliferative effect 
on human breast cancer cell growth which 

reveals that cucurbitacin glycosides cause both 
cell cycle arrest and apoptosis due to its 
pleiotropic effect on cells [3-4]. The leaf extract of 
Citrullus colocynthis has the highest antioxidant 
potency, The extract showed free-radical-
scavenging and antioxidant abilities to its 
maximum [5-6].  
 
Flavonoids, glycosides, alkaloids, and 
saponosides were reported to be present in the 
ethanolic and aqueous extract obtained from 
Citrullus colocynthis leaves and fruits [7]. Leaf 
extract of Citrullus colocynthis has reported 
moderate antimicrobial activity [8–13]. The silver 
nanoparticle synthesized from the extract of calli 
of Citrullus colocynthis has biomedical potential 
in causing cell death through apoptosis hence 
paving a way to potentially eliminate the use of 
expensive drugs for cancer treatment [14]. 
Retinoblastoma are tumors occurring inside the 
eye,i.e., intraocular tumors which normally 
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appear in childhood for which proneness can be 
inherited [15–16]. 
 
The Y-79 cells derived from retinoblastoma 
tumors have been used for various detailed 
experimental studies [17]. Human Y-79 
retinoblastoma cells are studied in attachment 
culture. A proper study concerning the normal 
retinal cells will pave a way for the control of 
retinoblastoma growth and development [18]. 
This study research will help in bringing forward 
the anticancer activity of leaf extract of Citrullus 
colocynthis on these retinoblastoma Y-79 cell 
lines. Citrullus colocynthis contains many useful 
properties along with antioxidation, it’s also a 
useful anti-inflammatory source that helps in 
preventing subsequent harm or damage to the 
adjacent cells [19]. The apoptosis effect induced 
by the cucurbitacin glycoside combination 
causes loss of membrane polarity followed by 
translocation of membrane [20,21]. Hence this 
research will shed light on the antiproliferative 
effect of Citrullus colocynthis leaf extract on 
retinoblastoma cell lines.  
 

2. 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 –tetraethyl 
lbenzimidazolocar bocyanine iodide) and Real 
Time PCR kit was purchased TAKARA 
(Meadowvale Blvd, Mississauga, ON L5N 5S2, 
Canada). 
 

2.1 Cell Lines and Cell Culture 
 

Human retinoblastoma cell line (Y-79)cell line 
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 μg/ml streptomycin 
(Thermo Fisher Scientific, CA, USA) at 37°C with 
5% CO2. 
 

2.2 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 ×10

4
/well) were exposed to 

different concentrations of Citrullus colocynthis 
leaf extract (100-500µg/ml) with Y-79 cells for 48 
h. At the end of the treatment, 100 µl of 0.5 
mg/ml MTT solution was added to each well and 
incubated at 37 ◦C for an hour. Then the 
formazan crystals formed were dissolved in 
dimethyl sulfoxide (100 µl ) 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] × 100. 
 

2.3 Gene Expression Analysis by Real 
Time-PCR  

 

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 
μg RNA in a 10 μl sample volume using 
Superscript II reverse transcriptase (Invitrogen) 
as recommended by the manufacturer. Real-time 
PCR array analysis was performed in a total 
volume of 20 μl including 1 μl cDNA, 10 μl qPCR 
Master Mix 2x (Takara, USA) and 9 μl ddH2O. 
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−ΔΔCT method described by 
Schmittgen and Livak (2008) using CFX 
Manager Version 2.1 (Bio Rad, USA). 
 

2.4 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 
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significance was considered at p<0.05 level in Duncan's test 
 

3. RESULTS AND DISCUSSION 
 

 
 

Fig. 1. Effect Citrullus colocynthis leaf extract on cell viability in Y-79 cells. Each bar 
represents a mean ± SEM of 6 observations. Significance at p< 0.05, a-compared with 

untreated control cells, b-compared with 100 micron M treated Y-79 cells 

3.1 Gene expression Analysis 
 
Bcl2 mRNA expression (Fold change over control) 
 

 

 
 
Fig. 2. Effect of Citrullus colocynthis leaf extract on Bcl2 mRNA expression in Y-79 cells. Each 

bar represents a mean ± SEM of 6 observations. Significance at p< 0.05, a-compared with 
untreated control cells 

 
BclxL mRNA expression (Fold change over control) 
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Fig. 3. Effect of Citrullus colocynthis leaf extract on BclxL mRNA expression in Y-79 cells. 
Each bar represents a mean ± SEM of 6 observations. Significance at p< 0.05, a-compared with 

untreated control cells, b-compared with 400µg treated cells 
 
The experimental study showed antiproliferative 
effects against the retinoblastoma Y-79 cells. 
The experimental study showed the effect on cell 
viability, Bcl2 mRNA expression and BclxL 
mRNA expression in Y-79 cells. 
The anticancer effect of Citrullus colocynthis has 
been via a variety of pathways which include 
apoptotic pathway, anti-inflammatory traits, and 
antioxidant pathway, etc [19]. Bioactive extracts 
of plants are being majorly considered as 
potential chemopreventive elements as an 
alternative approach for cancer progression 
management [22]. Treatment with AMF and its 
constituent for 24 hours improved the cell motility 
and also the keratinocyte expression drastically 
in the cell lines in the experiment conducted by 
Azmi et al. [23]. Similarly, the expression of the 
genes Bcl2 mRNA and BclxL mRNA in the Y-79 
cells were affected along with the cell viability 
[24–26]. In this study, the extract obtained from 
the leaves were used to treat the cells. In the 
study conducted by Tehila Tannin-spitz et al., 
The cucurbitacins obtained exhibited inhibition of 
growth of the cell line [20] which was exhibited by 
the inhibition of growth in the present study in the 
retinoblastoma cells. Many derivatives from 
different plants such as taxol from the Pacific 
yew tree [27] combrestastian from theSouth 
African bush willow, and Campthothecin obtained 
from the Chinese ‘Happy Tree’ have shown 
worldwide use in drugs employed in 
chemotherapy [28]. Herbal medicine is becoming 
more and more attentive as it has shown many 
potential cancer therapeutic and preventive 

agents. In a cross-sectional study, a great 
number of people were taking herbal medicine 
for cancer treatment [29]. Citrullus colocynthis 
has shown many therapeutic effects in treating 
many diseases. It has many pharmacological 
activities like antidiabetic, antineoplastic, 
antiallergic, etc. [5]. The study by M A Campbell 
et al stated the support in an origin of Y-79 cells 
from the pluripotent retinal stem cell [17]. 
According to the study by Gerald J Chaer in his 
experimental research, stated that when 
retinoblastoma cells are treated with specific 
agent inducing partial neuronal or glial-like 
morphology, they begin to express other specific 
markers by ‘maturation’ and start losing 
inappropriate markers [18,30,18]. this ability can 
be hindered by the use of the cucurbitacins 
derivative which hinders the expression of mRNA 
in retinoblastoma cells, extracted from the leaves 
of Citrullus colocynthis (L) [31–35]. The present 
study had studied a small proportion of the 
sample. A much more and bigger scale study 
can help understand the effects even better and 
also help for other related issues. 
 

4. CONCLUSION 
 
The hydroethanolic leaf extract obtained from the 
Citrullus colocynthis exhibited an antiproliferative 
effect on the retinoblastoma Y-79 cell line by 
affecting the expression of the Bcl2 mRNA and 
BclxL mRNA and hindering the cell viability. 
Hence, it can be a great scope for using the 
extract into medicinal properties with further 
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studies to improve herbal medicine for cancer 
over expensive drugs. 
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