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Date seed extract diminished apoptosis event in
human colorectal carcinoma cell line
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Apoptosis, or programmed cell death, is an essential process to remove the damaged
or abnormal cancerous cells. Therefore, the study of apoptosis-inducing agents helps
identifying new drugs for cancer therapy. The aim of this study was to evaluate the
apoptotic effect of methanolic extract of date seed in human colon cancer cell. HT29 cells
were cultured and exposed to different concentrations of date seed extract (100, 200 and
400µg/ml). Neutral comet assay was used and the patterns were classified into four groups
based on the tail length and head size. Results showed that the extract has not been able
to induce apoptosis in HT29 cells. Amazingly, the rate of apoptosis observed in the HT29
cells exposed to the extract, was lower than the negative control group that received no
treatment. While the methanolic extract of date seed did not induce apoptosis in colon
tumor cells its supporting effect on HT29 cells survival may fuels more investigation.

Mohsen Rezaei,1 Forouzan Khodaei,2 Neda
Hooshmand2
Department of Toxicology, Tarbiat Modares University, Iran
Department of Pharmacology and Toxicology, Jundishapur
University of Medical Sciences, Iran
1
2

Correspondence: Mohsen Rezaei, Department of Toxicology,
Tarbiat Modares University, Iran, Tel +98 916 725 0548, Fax +98
61 33738380, Email Rezaei.mohsen@gmail.com
Received: August 24, 2015 | Published: September 15, 2015

Keywords: apoptosis, neutral comet assay, date seed, ht29

Introduction
Cancer in the last 20 years has become one of the leading causes of
human deaths1 and the highest prevalence is for prostate, breast, lung,
colon and rectum.2,3 Colon cancer is the second lethal cancer in both
sexes in the United States4 under circumstances where normal cells
change their characteristics, their growth rate become out of control,
expand without interruption and disturbing the normal structure and
function of tissues and organs.5 Mutagenic materials, high-fat diet,
some viral and bacterial infections and ionic radiation as well as
oxidative stress are among the most well-known cancer inducing
factors.6–10
Epidemiological studies on cancer confirmed the presence of
cancer-preventive compounds in the diet. A regular intake of fruits
and vegetables reported to be associated with reduced risk of lung
cancer and gastrointestinal tract. These cancer protective effects may
relate to the various compounds in fruits and vegetables.11 Study on
the influence of nutrition on cancer showed that the diet of rich red
meat and fiber-free increases the risk of colon cancer while people
who often use the fish meat are at lower risk.12 Date seed contains
selenium, magnesium, potassium, calcium, phosphorus, and
significant amounts of dietary fiber, lignin, and fatty acids. Also, date
seeds are rich in protein, fat, dietary fiber, antioxidants, and phenolic
compounds.13 Studies revealed its anti-aging,14 anti-oxidants15 and
liver cell protection effects.16,17
In the present study, the effect of methanolic extract of date seed
in terms of induction of the cell death (apoptosis) in human colon
cancer cells was evaluated. Apoptosis induction in cancer cells is one
of the most important mechanisms uses in chemotherapy.18 This is
because among the two main mechanisms of cell death (apoptosis and
necrosis), necrosis is a pathological cell death that along with, swelling
of the cell, membrane rupture and release of the contents of cell occur.
Inflammatory reactions and damage of adjacent cells would occur
afterward. Apoptosis is a programmed physiological cell death that in
a normal condition causes the elimination of damaged cells. With the
activation of the apoptotic pathways, molecular and morphological
processes like DNA fragmentation and apoptotic bodies’ formation
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occur that eventually swallowed by macrophages. Apoptosis can kill
a cell without any inflammatory impact on adjacent cells.19

Materials and methods
Cell culture materials including Dulbecco’s Modified Eagle
Medium (DMEM) were obtained from Applichem (Germany);
penicillin-streptomycin, trypsin, and fetal bovine serum were obtained
from Gibco (USA); dimethyl sulfoxide (DMSO), PBS and all comet
reagents were obtained from Sigma Chemicals (Darmstadt, Germany);
HT29 cell line were obtained from Pasture Institute (Tehran, Iran);
Date fruit (Phoenix dactylifera L. var. dayri) collected from its
natural habitat (Abadan) and identified by the local department of
Pharmacognosy.

Preparation of methanolic extract
Fruit seeds were isolated and milled. Powdered seeds (100g) were
macerated by 1500mL of 70% ethanol (v/v) for 48 hours. The extract
was then shaken and filtered and the solvent was partially removed in
a vacuum evaporator so that the final volume reduced to one-third of
its first volume. Then the concentrated extract was freeze-dried and
kept in cool and dry place until testing.

Treatment
HT29 cells (106 cells/mL) were exposed to different concentrations
of date seed extract (100, 200 and 400µg/ml) for 24 and 48hours in
6-well plates. As a positive control, cells were treated with anisomycin
(2µg/mL) for 2hours.

Comet assay
DNA fragmentation associated with apoptosis was detected by
the neutral comet assay method. HT29 cells, at a concentration of
105cells/mL, were mixed with 1% low temperature melting agarose
(LMPA) in PBS (Phosphate buffered saline) at a ratio of 1:10 (v/v).
100µL of cell suspension pre-mixed with low melting point agarose
(LMA 1%) poured on a slide coated with normal melting point
agarose (NMA 1%) and covered with cover slips. Slides were kept
for 15 to 20minutes horizontally in the ice tray to solidify. Next, the
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cover slips were removed from the slides and placed in a lysis solution
(14.61g NaCl, 3.72g EDTA, 0.125g Tris ,0.9g NaOH , 1g sodium
lauryl sarcosinate 1%, DMSO 10% , Triton x-100 1% and pH=10) for
one hour and then washed by deionized water, kept for 20minutes in
electrophoresis buffer (NaOH 12g, EDTA 372.0g, dH2O to 1000mL
and pH=13) and electrophoresed at 25V and 300mA for 20minutes
and then washed with neutralized buffer (Tris 1.12g, dH2O to 250mL
and pH=7.5) for five minutes three times. Slides were immersed
in ethidium bromide solution for five minutes and analyzed by
fluorescence microscope. For evaluating the comet patterns, 50 nuclei
from each slide were counted and comets were scored 0-3 depending
on the head size and tail length. The cells were visually scored into
comet classes according to tail size class: NMC=No migration cells
(score 0), SMC=Short migration cells (score 1) MMC=Medium
migration cells (score 2), LMC=Long migration cells (score 3).
Comets without head and those with nearly all the DNA in the tail
or with a very wide tail were excluded from the evaluation, because
they probably represented dead cells. Cells with the score of 0 and 1
were considered healthy while Scores 2 and 3 considered as apoptotic
cells. Frequencies of the comet patterns resulting from 100, 200 and
400µg/ml of methanolic extract of the date seed were calculated and
compared with the positive control (anisomycin) values.20

Statistical analysis
Statistical analysis was performed using the non-parametric X2
test to compare groups of data.

Results
HT29 cells following 24 and 48hours exposure to different
concentrations of date seed extract to determination of the type of
cell death was evaluated by comet assay technique. Anisomycin was
considered as a positive control and also negative control cells did not
receive any drug. Each slide analyzed using fluorescence microscope,
50 cells were considered and comet patterns (score0, score1, score2,
score3) in each group were counted. The percentage of healthy cells
and apoptotic cells based on the patterns of comet and in comparison
with the control groups were presented.
Figure 1 shows the frequency of comet patterns in HT29 cells
exposed to anisomycin (2µg / ml) and 100, 200, 400µg date seed
extract for 24hours (Figure 1A) and 48 hours (Figure 1B). Result
showed that by all extract concentrations at 24 and 48 hours apoptotic
events was not observable.
Never the less at 100µg/ml the frequency of comet patterns were
same as a negative control group, at 200 and 400µg significant
reductions in the apoptotic events were observed.
Figure 2 shows the percentage of apoptotic cells exposed for 24hours
(Figure 2A) and 48h (Figure 2B) with various concentrations of date
seed extract (10, 100, 200, 400µg/ml) and positive control Anisomycin
(2µg/ml). Rate of apoptosis in all concentrations was significantly
lower than positive control group. At 200 and 400µg significant
reduction was observed in apoptotic cell death and compared to the
negative control group, by increasing the concentration, a significant
reduction in the rate of apoptosis was evident. The rate of apoptosis
in all concentrations was significantly less than the positive control
group. Figure 2C shows the percentage of apoptotic cells exposed for
24 hours and 48 hours with various concentrations of date seed extract
(10, 100, 200, 400µg/ml) and positive control anisomycin (2µg / ml).
The results showed that the rate of patterns associated with apoptosis
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(score 2 and 3) exposed to the date seed extract for 48 hours were
less than those exposed for 24 hours. Figure 2D shows percentage of
healthy cells exposed to different concentrations of date seed extract
and positive control anisomycin, and again the percentage of healthy
cells in all groups significantly (P<0.001) was higher than the cells
received anisomycin.

Discussion
Because of the diverse climates, Iran is home of various valuable
species of medicinal plants. Identification of therapeutic properties of
these plants has attracted a lot of attention over the past two decades
and a lot of researches have been done in this area.
Cancer has become one of the leading causes of human deaths1
with the higher incidences including prostate, breast, lung, colon and
rectal.2,3 In the United States, approximately 148,810 new cases of
colorectal cancer are diagnosed each year and approximately 49,960
of Americans die each year due to the colon cancer.21
Date fruit and its components suggested being effective against
cancer. A study conducted in vitro indicated that the date fruit has
an anti-neoplastic effect through the regression of sarcoma tumors.22
Results for the date fruit extract from the Ames test indicated that
the mutagenicity induced by benzo [α] pyrene was inhibited in the TA98 and TA-100.23 Date fruit components that may have anti-oxidant
and indeed anti-mutagenic properties include proanthocyanidin,
anthocyanin, beta-carotene, and phenolic acid.24 Date seeds are also
rich in phenolic compounds and proanthocyanidin. The presence of
the phenolic compounds with the potential to eliminate free radicals
will strengthen its anti-mutagenic effect.
Dates are rich in selenium and some studies linked its antimutagenic effects against carcinogenic substances accordingly.24,25 In
a study on ten varieties of dates grown in different regions of Saudi
Arabia, the presence of selenium in the date seeds were reported.26
Selenium has anti-mutagenic and anti-antioxidant effects and its
effect on enzymes involved in DNA repair seems to be significant.27
Methanolic extract obtained from seeds and pulp of the date showed
strong antioxidant effects in vitro.28
Antioxidant,28,29 anti-mutagens,23 anti-neoplastic22 and antiaging26 effects reported for the date fruit and given that the induction
of apoptosis in cancer cells is one of the highly desired mechanism
of function for cancer therapy30 directed us to examine the possible
apoptotic effect of the methanolic extract of date seed in human colon
cancer cells.
At the beginning, concentrations of 100, 200 and 400µg/ml were
used and finally, we increased the concentration to 2500 and 5000µg/
ml for 48 hours.
Through the images obtained from fluorescence microscope
nucleus of apoptotic cells was in the form of a comet with a long
tail and a small head. Comparison of the frequency of comet patterns
exposed to anisomycin show that prevalence of comet patterns with
the score 2, 3 (apoptotic cells) were significantly higher than comet
pattern with the score 0, 1 (normal cells) (Figure 1 & 2). Exposure
to anisomycin affected about 60% of the cells toward apoptosis and
the rate of apoptosis in all extract concentrations were significantly
lower than positive control, that is, by increasing the concentration, a
significant reduction in the rate of apoptosis was observed compared
to the negative control group. Even at very high concentrations (2500
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and 5000µg/ml) for 48 hrs. Apoptotic feature was not noticeable. The
absence of apoptosis features can be associated with the effects of
date seed components such as selenium and flavonoids and somehow
shows that these components may behave like a double-edged sword
and their action is dependent on their concentration, duration of
exposure and the cell type. A Study on methanol extracts of pulp and
date seed, showed that the seed methanol extract totally has higher
amounts of phenolic compounds, pro anthocyanidins and flavonoids.30
Flavonoids anti-inflammatory and anti-cancer properties reported

Copyright:
©2015 Rezaei et al.

124

to be dose dependent and selenium inhibited cell apoptosis induced
by oxysterols in the vascular smooth muscle cells.31 In contrast, by
activating the JNK pathway the cyto protective effect of selenium
against apoptosis induced in LLC-PK1cells has been reported.32 It
is likely that date seed may have some components with opposing
activity and need to be examining separately. Also, the HT29 cells
may not be the appropriate sensitive cell line to exhibit cyto toxicity
induced by the date seed extract.

Figure 1 Frequency of comet patterns among HT29 cells exposed to different concentrations of date seed extract for A: 24hrs and B: 48hrs Scores were
calculated and compared with the positive control (anisomycin: Anizo) values.
*Significant difference in comparison with anisomycin (P<0.001).

Figure 2 The percentages of apoptosis (score 2+ score 3) among HT29 cells exposed to different concentrations of date seed extract for A: 24hrs and B: 48hrs
Scores were calculated and compared with the positive control (anisomycin: Anizo) values
*Significant difference in comparison with 200 and 400µg/ml (P<0.05), apoptosis in all groups significantly (P<0.001) lower than anisomycin received cells.
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