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ABSTRACT

Ziziphus jujuba (Z. jujuba) represent a conventional plant that human use from long time ago for feeding and treating a large variety
of diseases including anti-inflammation, anticancer and antioxidant, due to its bioactive gradients. Hormonal chemotherapy, such as
Tamoxifine (Tam) and its derivatives, is widely used in cancer treatment. It is an effective treatment for human breast cancers;
however, the drug resistance problem considers being a major obstacle to responding the treatment successfully. The excellent
understanding of the mechanisms and strategies for overcoming drug resistance can highly progress therapeutic outcomes for
patients. The present study focused on studying the anticancer and apoptotic activity of Z. jujuba in breast cancer cells as well as its
impact on chemoresistance in vitro through MTT assay, DNA fragmentation and mRNA expression level of apoptotic genes. The
results demonstrated that Z. jujuba extract exert a time-dependent cytotoxic action against breast cancer cells represented in
significantly reduced viability and high potent inhibitory activity toward the proliferation of MCF-7 cells. Also, the DNA
fragmentation indicated that apoptosis induced. It is noteworthy that cytotoxicity of Tamoxifine combined with Z. jujuba, at the
tested doses, is remarkably higher compared to treatment with Tamoxifen alone. We expect that these studies can lead up to a
hopeful future for cancer patients.
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INTRODUCTION

ancer continues to be a serious health problem and

one of the leading causes of death in the world.!

Breast cancer (BC) is both the most common
diseases malignancies of cancer-related deaths and the
most frequently diagnosed type of cancer (~25% of all
cancers) worldwide among women?. Its occurrence
around the world is predicted to increase to 2.3 million by
2030 >. In 2009, about 1.308 new BC cases were reported
in the Kingdom of Saudi Arabia (KSA) and it was the ninth
leading cause of death for females in 2010 3, According
to Saudi Cancer Registry, BC patient was 25% from all
cancer cases registered with expectation for increasing
incidence in the KSA which lined with population’s growth
and aging &7

Breast cancer treatment strategies are largely dependent
on patient preference and tumor characteristics including
size, extent of spread and cancer cell classification.?
Treatment usually involves surgery, radiation therapy
(before or after surgery), hormonal therapy,
chemotherapy, or targeted therapy. Targeted therapeutic
approaches are the induction of apoptosis or inhibition of
several processes in the cell such as anti- apoptosis, cell
cg/cle progression, signal transduction and angiogenesis %
10.

BC can be controlled by using hormonal treatments like
Tamoxifen (Tam). Tam has the FDA approval for BC
prevention and treatment. It is a selective estrogen
receptor (ER) modulator and considered as the first
targeted cancer therapy. Additionally, Tam is a usual used

drug in routine clinical practice and it represents an
excellent level of treatment for ER" and breast tumors **.
On the bases of this result, Tam bound ER complex
prevents the genes from being switched on by estrogen,
leading to inhibition of estrogenic effects which are
responsible for cancer cell growth or proliferation so, it is
known as antiestrogen 2, Although it is an effective
treatment it has back draw effects such as development
of recurrent of tumors, 40% of patients eventually relapse

and resistance to the drug over time B

Different clinical methods, like as complementary and
alternative medicines, have been evaluated in addition to
chemotherapy, radiation, and surgery in treating cancer.
In recent years, researchers draw their attention to the
natural compounds included in plants beneficial effects
against a variety of diseases for their projected low costs,
fewer side effects, and low toxicity in respect to the
standard chemotherapies treatment. The development of
new agents such as medicinal herbs with anticancer
effects can herald a promising future in cancer
treatment™ ™. The practice of application of medicinal
plants 1;or relief from many illnesses dates back to ancient
times *°.

Plants have many phenolic compounds, flavonoids,
lignans, and phytosterols that have beneficial effects.
Studies show that these compounds can inhibit local
estrogen synthesis and promote epigenetic changes.”
According to the most recent studies, phytoestrogens
have demonstrated positive effects on BC prognosis,
through receptor binding antagonism; it potentially
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inhibits BC and work
chemotherapeutic drugs.*®

synergistically with the

Many foods and plants in Arabic region have described as
phytoestrogens sources including: nuts, oilseeds, soy
contents and jujuba plant. The last one (jujuba) has been
known and used from long past decades for nutrition and
the treatment of a broad spectrum of diseases such as
human cancers. Ziziphus jujuba (family: Rhamnaceae) is a
herbal plant used in traditional medicine. It can be used
for the curing of several health problems concerning with
skin, liver, urinary disorders, obesity, anemia, cancer, and
also for blood purification **. The mature jujuba fruit has
great beneficial bioactive compounds with anticancer
activity 2 Thez jujuba fruit contain different compounds
including: triterpenic acids, flavonoids, cerebrosides,
phenolic  acids, o-tocopherol, B-carotene, and
unsaturated fatty acids 2 In addition, it has more total
phenolic compounds that exhibit antioxidant activities 2

The triterpenic acids, present in the extract, are in the
form of free acids or glycones such as saponins, with
multiple medical and biological effects including anti-
inflammatory, anti-microbial, antioxidant effects 23,
hepatoprotective 2°, and inhibit of P-glycoprotein (Pgp) in
cancer cells **. In recent years, triterpenic acids became
attractive products for scientists and health care
researchers due to their anticancer and antitumor

s 2526
activities.

This study aims to investigate the antiprolifiration and
apoptosis-inducing effects of Z. jujuba extract and Tam,
each individually and in combination, on human breast
cancer cells MCF7 and explore of Z. jujuba extract impact
on chemoresistance in vitro.

MATERIALS AND METHODS
Materials and reagents

Dulbecco’s Modified Eagle Medium (DMEM media),
Penicillin-Streptomycin ~ Solution ~ (10.000  Units/ml
Penicillin, 10.000 p/ml Streptomycin) and Fetal Bovine
serum (FBS) were obtained from Gibco by life
technologies, (USA), Trizol reagent (Ambion RNA by life
technology, USA). Gene expression Master Mix, (F|REPO|®)
and MTT were obtained from Bio Basic INC, (Canada). All
other chemicals used were of a high grade.

Cell Line

The breast cancer cells with a positive estrogen receptor
(MCF-7) cell line were provided by Dr. Thamer Ahmed F.
Bouback from Cell Culture Laboratory, Department of
Biology, Faculty of Science, King Abdul-Aziz University,
Saudi Arabia which was originally obtained from
American Type Culture Collection (ATCC).

Ziziphus jujuba Extract

Ziziphus jujuba extract capsules *500 mg) of pure jujuba
fruit extract without any additives (GMP, FDA,
REGSTERED FACITY. USA) and was prepared freshly just
before treatment.
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Tamoxifen Drug

Pure Tamoxifen (Tam) tablets (EBEWE Pharma®- UK)
provided from King Abdul-Aziz Specialist hospital, Taif,
KSA. The tablet was dissolved in absolute ethanol to make
a stock solution of 10 mg/ml.

Experimental Design and Groups

To investigate the effects of Z. jujuba extract and Tam,
each individually and in combination, on MCF-7 cells in
vitro, the MCF-7 cells were cultured and plated at 1x 10°
cells/well in 6-well plates in DMEM medium containing
10% fetal bovine serum (FBS), 1% penicillin-streptomycin
and were allowed to attach overnight at 37 °C in a
humidified atmosphere containing 5% CO, 77 After 24 h
in basal medium, these cells were treated on day O with
medium containing different treatments and then further
incubated for 24, 48 and 72h. The experimental groups
were: (1) NC: Untreated MCF-7 cells, (2) Tam-10: MCF-7
treated with Tam at a dose of 10 pg/ml (effective dose) **,
(3) Tam-1: MCF-7 treated with Tam at a dose of 1 pg/ml,
(4) Z-Group: MCF-7 treated with Z. jujuba extract at a
concentration of 1 mg/ml which represent the 1Cs, >°, (5)
Tam-18& Z-Group: MCF-7 treated as groups 3 and 4, (6)
Tam-10& Z-Group: MCF-7 treated as groups 2 and 4.

Methods
Cell Proliferation Assay

The cells viability and the cytotoxic effects of Tam and Z
jujuba extract on the MCF-7 cells were determined using
the 3-(4,5-dimethylthiazol- 2-yl)2,5- diphenyl tetrazolium
(MTT) assay ***!. The cells were seeded onto the 96-well
plates and different treatments of Z. jujuba extract and
Tam each individually and in combination were added to
the cells. After incubation at different time courses (24,
48 and 72h), the medium was removed, and 40 yl MTT
solution (5mg/ml) was added to each well for 2-4 h. The
supernatant was removed and 140 upl of dimethyl
sulfoxide (DMSO) was added to the wells to dissolve any
precipitate. The absorbance was measured at wavelength
of 540 nm using a plate reader (MR-96A).

DNA Fragmentation for Apoptosis

The detection of DNA fragmentation is used as a
biochemical marker for the measurement of apoptosis.
The internucleosomal DNA fragmentation was assessed
by electrophoresis of extracted genomic DNA from MCF-7
cells as described by the protocol of BioVision‘s Quick
Apoptotic DNA Ladder Detection Kit (Bio-Vision, Life
Science SOURCE ™, USA). The DNA pellet was dissolved in
30 pl DNA suspension buffer and electrophoresed in 1.2%
agarose gel containing 0.5 pg/ml ethidium bromide. The
gel was run for 1-2 h DNA samples visualized by UV light
and photographed. DNA Fragmentation percentages were
evaluated colorimetrically using Diphenylamine (DPA), as
described by Burton, **and modified by Perandones et al.,
* The colorimetric reaction was then measured
spectrophotometrically at 575 nm.
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Gene Expression Analysis

The total RNA isolation was carried out with the TRlzole
reagent. The extracted RNA was immediately used in RT-
PCR to generate first-strand cDNA. The first-strand cDNA
synthesis was performed using the reverse transcription
kit (Maxime RT PreMix) obtained from iNtRON
Biotechnology, (Korea). RT reactions were carried out
using 2 pug RNA, subjected previously to DNase digestion,
and a reverse transcription reagents, followed by PCR.
The PCR amplification reactions were carried out in a
thermal cycler (PXE 0.5 Thermo). The PCR product was
run on a 1.5 % agarose gel in Tris-Borate-EDTA buffer and
visualized on a UV Transillumenator. The ethidium
bromide-stained gel bands were scanned and the signal
intensities were quantified by Gel-Pro software (version
3.1 for Windows 3). The ratio between the levels of the
target genes-amplification product and GAPDH was
calculated to normalize for initial variation in sample
concentration as a control for reaction efficiency ** Gene
expression was analyzed using the following pairs of
primers, % |isted in Table 1.

Table 1: The sequences of oligonucleotide primers used
to amplify the studied genes

Forward primer Reverse primer

Gene
sequences sequences
5- 5-
GAPDH GGTGCCGGTTCAG  TTGTGGCCTTCTTTG
GTACTCAGTCA-3 AGTTCGGTG-3
5- 5-
Bcl-2 TTGTGGCCTTCTTT  GGTGCCGGTTCAGG
GAGTTCGGTG-3 TACTCAGTCA-3
5- 5-
Bax AGGACAGGCACA TAACAGTTCCTGCAT
AACACGCACC-3 GGGCGGC-3
Statistical Analysis

All the results were statistically analyzed using the
SPSS.11 program. The significance of the differences
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among treatment groups was determined by (One Way —
ANOVA) followed by Duncan's multiple test ***’. The
values were expressed as Mean + SE. The data were
considered to be statistically significant if the probability
had a value of P < 0.05.

RESULTS

Effects of Z. jujuba extract and Tamoxifen on
Proliferation Percentage of MCF-7Cells

The effect of Z jujuba extract on cell survival was
determined in order to investigate the antiproliferative
effect of the extract and Tam, each individually or in
combination on MCF-7 cell line. Cells were cultured and
treated with the extract at selected dose, which
represent the ICso, (1 mg/ml) while Tam drug was used at
either the effective dose (10 pg/ml) or at 1/10" that dose
(1ug/ml) for 24, 48 and 72 h then cell assessed for count,
morphology and viability by Trypan blue staining and
MTT assay. The results summarized in Tables 2 & 3 and
Figure 1. As shown, the jujuba extract exhibited
significant anti-proliferative effect on cell viability of
MCF-7 (P <0.05) in a time-dependent manner when
compared with control MCF-7 untreated cells. However
the growth inhibitory effect was more prominent against
MCF-7 cells when the jujuba extract combined with the
Tam 10 (10 pg/ml) at about 31.2% vs. 29.2%, 48.0 % vs.
42.74 % and 67 % vs. 52.7 after treatment for 24, 48 and
72 h, respectively. Interestingly, Tam alone, at the
effective dose (10 pg/ml), inhibited the proliferation of
MCF-7 cells by only 25.3 %, 40.4 % and 58.1 % after 24,
48 and 72 h, respectively as represented in Figure (1).
However, the maximum inhibition in the proliferation
percent was shown after 72h (Figure 1).

Table 2: The Effects of Tamoxifen and Z. jujuba extract Treatment on The proliferative Percentage of MCF-7 Cells at

different times

Proliferative Percentage of Treated MCF-7 cells

Treatments Groups

After 24 h
Untreated Cells 95.3 +£0.75°
Z .jujuba 66.10 + 1.15°
Tam1 81.60 +0.92°
Tam 10 70.00 +0.87°
Z. jujuba +Tam 1 79.80 +1.04°
Z. jujuba + Tam 10 64.10 + 0.63°

After 48 h After 72 h
97.54 +1.38° 98.2+0.69°
54.80 +0.46 45.50+1.44 °
62.90+1.67° 57.80 +1.04°
57.10 £0.64 € 40.10+0.57 °
55.30+1.90 50.90 +1.09
49.50 +0.87 ° 31.20+0.69 ®

Means with different superscripts (a, b, c, d, e, f and g) between groups in the same column are significantly
different at P< 0.05. Cell numbers were counted and data are expressed as the percentage of untreated

control. Tam 1 or Tam 10: Tamoxifen at 1 or 10 pg/ml.
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-~ Inhibition % of MCF-7 cell Growth after treatment for 24, 48 and 72 h

7 7

Figure 1: Effects of Tamoxifen and Z. jujuba extract Treatment on Growth Inhibition Percentage of MCF-7 Cells for 24, 48
and 72 hours. Results were obtained from three independent experiments and expressed as Mean + SEM; Tam: Tamoxifen

Table 3: Effects of Tamoxifen and Z. Jujuba Treatment on the Viability Percentage of MCF-7 Cells at different times.

Viability Percentage of Treated MCF-7cells
Treatments Groups

After 24 h After 48 h After 72h
Untreated Cells 91.8 +1.04° 95.23 +1.73° 96.6 +0.92°
Z .jujuba 80.8 +1.17° 57.9+1.09° 48.90+0.63 ¢
Tam 1 88.12 +0.95 * 80.42 +0.81° 70.32£1.32°
Tam 10 76.20 +0.69 51.83 +1.03° 40.95 +0.63 °
Z.jujuba +Tam 1 78.10 + 1.73% 56.30+1.32°¢ 40.58 +0.80 °
Z. jujuba + Tam 10 70.02 + 1.44° 4576 +1.00° 36.56 + 0.86 °

Means with different superscripts (a, b, c, d, e, and f) between groups in the same column are significantly different at P< 0.05. Cell
numbers were counted and data are expressed as the percentage of untreated control. Tam 1 or Tam 10: Tamoxifen at 1 or 10 pg/ml.

Effects of Z. jujuba extract and Tamoxifen on detachment compared to the normal attached MCF-7
morphological changes in MCF-7 Cells cells as shown in Figures (2). When MCF-7 cells were
treated with Tam at a dose of 10 pg/ml plus jujuba
extract for 72 h, a significant cellular detachment and
decreased in the cellular crowding was observed in the
MCF-7 cells and they were shrunken and fewer in
number indicating a sever cytotoxic effects.

To characterize the cell death induced by jujuba extract,
the morphology of the cells was examined under the
microscope. The data depicted in Figure (2) indicated
that treatment of MCF-7 cells with jujuba extract and/or
Tam resulted in obvious morphological changes
presented by cell shrinkage, blebbing and cellular

Figure (2): Inverted microscopic photographs of MCF-7 Cells untreated (a) and treated with Tam10 (b); Z jujuba; (c) and
with Tam 10 & Z jujuba after 48 h Arrows indicate morphologically apoptotic changes, including condensed and
fragmented nuclei, and apoptotic bodies.

Effects of Z. jujuba extract and Tamoxifen on the DNA the level of fragmented DNA colorimetrically using
fragmentation percentage induced in MCF-7 cells Diphenylamine (DPA), the data presented in Figure (3)
and by comparing DNA profiles on agarose gel
electrophoresis as the migration of fragmented DNA was
observed Figure (4).

The apoptotic effect of jujuba extract by DNA
fragmentation assay was further evaluated by measuring
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Figure 3: The effects of Z. jujuba and Tamoxifen 10
treatments on DNA fragmentation % in MCF-7 cells after
48h. Results were obtained from three independent
experiments and expressed as Mean + SEM

Zjujuba I Tam1 | Tam 10 Ixu)ub-w-m
| | |

18.17 46.21 31.11 | 49.61 |

The results illustrated that DNA fragmentation was clearly
detected in MCF-7 cells at all treated groups. However,
the level of DNA fragmentation became more prominent
with the combination of jujuba extract and Tam (10
pg/ml) as shown in Figures (3 & 4).

Cont z Tam 1 Tam 10 Z+Taml Z+Tami10

Figure (4): Agarose gel electrophoresis showing DNA
fragmentation induced inMCF-7 cells treated with different
treatment at the indicated doses after 48 h: Lane 1 (Cont)
control, Lane 2 (Z) effect of Z. jujuba; Lane 3 (Tam1) effect
of Tamoxifen 1, Lane 4 (Tam10) effect of Tamoxifen 10,
Lane 5 (Z+T1) effect of jujuba and Tamil; Lane 6
(Jujuba+Tam10) effect of Ziziphus and Tamoxifen10.

These observations further supported the apoptotic
changes appearing in the microscopic results as
mentioned above. The low molecular DNA fragments
could be easily detected on the lanes of the combined

treatments and this appearance is a typical characteristic
of apoptosis.

Effects of Z. jujuba extract and Tamoxifen on the mRNA
expression of apoptosis related genes in MCF-7 cells

Gene’s expression analyses were conducted by semi-
quantitative PCR in order to determine whether jujuba
extract modulates the expression levels of Bcl-2
(apoptotic inhibitor) and Bax (apoptotic promoter) in
MCF- 7 cells. As shown in Figure (5), Tam alone at 1 pg/ml
induced insignificant elevation in the transcript level of
Bax. Meanwhile, the exposure of cells to jujuba extract
and/or Tam (10 pg/ml) for 48 h resulted in a marked
decrease in the level of Bcl-2 mRNA expression and
increased the level of Bax mRNA expression which
resulted in an increased in Bax/Bcl-2 ratio (Table 4 and
Figure 5) in MCF-7-treated cells. These findings indicated
that the jujuba extract mediating upregulation of Bax and
down regulation of Bcl-2 might tip the balance toward
apoptotic events.

e ——

S — e o

Relative mRNA expression
Bax and BCl-2/GAPDH

Untreated Z.jujuba Tam 1 Tam 10 Jujuba+Tam | Jujuba+Tam
Cells 1 10
[mBax 0.52 0.67 0.58 0.861 1.06 1.246

|IBEI-1 0.928 0.607 0.71 0.622 0.654 0.529

Figure (5): Photograph and Histogram showing the effects
of Tamoxifen and Z. jujuba treatment on the relative
transcript level of Bax and BCl-2 genes inMCF-7 Cells after
48 h. Results were obtained from three independent
experiments and expressed as Mean + SEM

Table 4: The Effects of Tamoxifen and Z. jujuba Treatments on the Relative Transcription Levels of Bax and BCI-2 Genes

inMCF-7 Cells after treatment for 48 h

Relative Transcription Levels of:

Treatments Groups Bax/GAPDH BCI-2/GAPDH Ratio of
BCl-2 / Bax Mean % SE
Mean * SE Mean * SE

Untreated Cells 0.520 +0.011° 0.928 +0.016° 1.785+ 0.049 °
Z .jujuba 0.670 £0.040° 0.607 + 0.035 0.906+ 0.058 ©
Tam 1 0.580+0.032® 0.710 +0.034° 1.230+0.029 °
Tam 10 0.861+ 0.035 * 0.622+ 0.029 ™ 0.722+0.012 ¢
Z. jujuba +Tam 1 1.060+ 0.058° 0.654 +0.031™ 0.616+ 0.035 *
Z. jujuba + Tam 10 1.246 + 0.056 " 0.529 +0.017* 0.424+0.040°
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DISCUSSION

Chemotherapy considers the standard medical treatment
for cancer. However, the resistance of cancer cells to
nearly all kinds of anticancer and chemotherapeutic
drugs has become predominant, and approximately
equal 80-90% of deaths in cancer patients are indirectly
or directly attributed to drug resistance *% On the other
hand, the serious side effects of chemotherapy and
radiation therapy have made many cancer patients seek
alternative complementary methods of treatment * The
combination treatment is one of the developmental
trends for increasing the efficacy and/or minimizing
these side effects *°. Fortunately, natural products with
diverse chemical structures and pharmacological
anticancer effects serve as effective substances against
drug resistance. Therefore, a new natural source with
anticancer activities would aid in finding new strategy for
cancer therapy. In the present research, the anticancer
effect of Z. jujuba extract on breast cancer cell was
investigated as well as its effect against drug resistance
was evaluated in vitro.

In the present work, the results illustrated that the
conventional drug Tamoxifen at a dose of 10 pg / ml
inhibited the proliferation of MCF-7 treated cells,
reduced the percentage of viable cells and significantly
induced DNA fragmentation followed by up-regulation in
the expression levels of apoptotic genes. However,
treatment MCF-7 cells with Tam at 1ug / ml resulted
insignificant changes were observed. In these concerns,
Ichikawa et al. % reported that treatment with Tam
inhibited the proliferation of MCF-7 cells in a time- and
dose-dependent manner which confirmed the present
results. Also, our data were similar to those reported in
the earlier experimental reports -8z Consistently with
these results, Mandlekar et al. ® and Kim et al. *
demonstrated that Tam induces cytotoxicity and
apoptosis in MCF-7 cells. Moreover, the combination of
Tam and Z. jujuba significantly decreased cellular
proliferation and reduced the viability percentage of
MCEF-7 cells at about 50 % and 60% after treatment for
48 h and 72 h, respectively; indicating severe cytotoxic
effects in MCF-7 treated cells. Also, the combined
treatment was significantly induced apoptosis and
increased the percentage of DNA fragmentation in the
treated cells to about 31.1 % vs 29.5 and 18.7 in the
MCF-7 cells treated with Z. jujuba or Tam 1, respectively.
In addition, a significant up-regulating in the expression
levels of apoptotic genes followed Z. jujuba along with
Tam 1 and Tam 10 treatments.

3

Z. jujuba is one of the most valuable herbs with terrific
medicinal ingredients and demonstrated a significant
inhibitory effect on various cancer cells’ proliferation **
¥ The present study showed that Z. jujuba extract at 1
mg/ml, significantly reduced the proliferation and
viability of MCF-7 treated cells, either alone or in
combination treatment in a time dependant manner. In
these concerns, Plastina et al. ¥’ reported the cytotoxic
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effects of Ziziphus fruit extracts on breast cancer cells
based on the MTT assay. Also, Huang et al. ®® reported
that this fruit has shown anticancer activity on human
liver cancer cells that are highly resistant to
chemotherapy drugs. Vahedi et al. showed that Z. jujuba
extract induced morphological changes, including cell
shrinkage and detachment in the Hela and Hep-2 cells. *
According to inverted microscopic studies, we
demonstrated that aqueous extract of Z. jujuba fruit
caused some cell morphological variation, such as
changes in cell adhesion to the surface of the plate,
decreased relative size with round shape and increased
internal complexity in the treated cells after 48 h. A
typical apoptotic appearance on MCF-7 cells was
observed in the treated cells after 72 h.

Numerous studies have suggested that herbs exert
potent anti-carcinogenic effects due to their ability to
induce apoptosis and the combination chemotherapy is a
more efficient method in the treatment of cancer,
compared to single - agent treatment 4930 The current
study indicated a considerable dose reduction when both
Z. jujuba and Tam were used along with each other.
While Tam alone decreased MCF7 cell growth, adding
Ziziphus extract, at a dose of 1 mg/ml to Tam at a dose of
1 pg/ml resulted in a remarkable inhibition reach to the
inhibitory effects of Tam treatment alone at 10 ug/ml.
This is a significant observation since drug resistance is
the main problem for cancer chemotherapy and
worldwide search for new drug with minimal toxicity is
on the way. This combined effect is probably because of
the combination of the drug and Ziziphus extract with
different mechanisms of action, proposing that this
combination could act in a multifactorial pathway 1 In
addition, the different metabolic responses between the
extracts and commercial drugs (Tam) might in part,
contribute to the synergistic effect of these two agents
and minimize Tam side effects by reducing the dosage.

Bcl-2 family plays central roles in apoptotic events; this
family includes anti-apoptotic members (such as Bcl-2)
and proapoptotic members (such as Bax). In the
present study we used DNA fragmentation and
expression analysis for the apoptotic regulating genes
to ascertain the molecular mechanism of apoptosis
resulted in MCF-7 treated cells. When MCF-7 cells were
exposed to Z. jujuba extracts, at a dose of 1 mg/ml, for
48 h, resulted in a significant increased in Bax mRNA
expression level, a response associated with a
significant down regulation in the BCI2 expression
level, lead to significant reduction in the BCI2/Bax
ration. Our finding was consistent with Hoshyar et al. 2
who reported that Z. jujuba extract had a cytotoxic
effect and produced apoptosis on breast cancer cells in
rats. Due to the fact that tumor progression is closely
related to inflammation and oxidative stress,
compounds that have antioxidant activity, such as Z.
jujuba, can be anti-carcinogens and these confirmed
the present results.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

130



Int. J. Pharm. Sci. Rev. Res., 52(1), September - October 2018; Article No. 23, Pages: 125-132

CONCLUSION

The present results mean that the Z. jujuba could have
a potential anticancer activity against breast cancer, in
vitro and the Tamoxifen drug, at 1 pg/ml, when
combined with Z. jujuba extract, at indicated dose, was
more sensitive and its effects was comparable to the
therapeutic dose (10 pg/ml) . These results open a new
avenue for the treatment of breast cancer, but also
providing a basis for further research.
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