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Cancer is a complicateddisease that reveals genetic variability even among the cells within the same
tumor. Pancreatic cancer is the 12t cause of cancer deaths over the world. As a result of the incomplete
recovery and the many side effects of current clinical treatment approaches, Herbal diet therapy as a
single or adjuvant therapy show high significant output in cancer treatment. Our study focused on the
role of the crude alkaloid extract of Rhazya stricter (R. stricta) on pancreatic cancer cells using MTT assay.
The cytotoxic effect of different concentrations of R. Strict crude alkaloid on the pancreatic cancer cells
showed significant decrease in cell viability with dose dependent manner and the effect was observed at
higher concentration of crude R. Stricta alkaloids. On the other hand, no significant cytotoxic effect was
observed with the normal WISH cells at all R. Stricta crude alkaloid concentrations with IC50. Moving on,
in AsPC-1cells under the same concentrations mRNA expression was increased by 1.5 and 6 folds with 10
and 100 g/ Ml treatment when compared with control. Under the same experimental conditions, the
anti- apoptotic marker Bcl-2 showed high significant decrease in mRNA expression in both PANC-1 and
AsPC-1 pancreatic cancer cells. The present study indicated that the crude alkaloids extract of R. stricta
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significantly induce apoptotic cell death in pancreatic cancer cells.

© 2018 Published by Elsevier B.V.

1. Introduction

Pancreatic cancer is a malignant neoplasm that either primarily
arises from pancreatic tissue which is considered the commonest
form, or metastatic which arise in any distant organ then spread
to the pancreas [1]. Pancreatic cancer is the 12th cause of cancer
deaths in the world, In Saudi Arabia; Al Ghamdi et al. [2] reported
that pancreatic cancer is the 5th most prevalent cancer in patients
where it represents about 1.75% of all cancers, where the percent-
age is high in males (2.5%) compared to females (1.1%). Because of
symptoms of pancreatic cancer are nonspecific, pancreatic cancer
is clinically silent and difficult to diagnose in early stages [3], The
signs include digestive disorders, such as anorexia, nausea, diar-
rhea weight loss, fatigue and back pain are also among key clinical
characteristic features in suspected pancreatic cancer patients [4].

Recently, considerable attention has been focused on Herbal
medicine as one of the most commonly used complementary and
alternative therapies by cancer people [5,6]. R. stricta is a native
poisonous plant in Southern Iran, Afghanistan, Pakistan, India, Iraq,
Oman, Yemen, and Saudi Arabia [7]. R. stricta is one of the most
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important medicinal plants in Saudi Arabia and it is grow in the
desert areas in the Arabian Peninsula [8]. Ample data show that
R. stricta has a high medical value due its chemical composition
of Alkaloids, Flavonoids, Glycosides and Tannins [9]. Most biolog-
ical activities of the R. stricta are due to its alkaloid fractions as
Rhazimine, Sewarine, strictanol and tetrahydrosecaminediol which
have many functions as antifungal, antioxidant, glucose homeo-
stasis, effect on blood pressure, effects on central nervous system
(CNS), arachidonic acid metabolism and antimicrobial [10]. The
alkaloid extract of R. stricta show protective role against liver dam-
age induced by paracetamol in mice and improve the liver functions
[11].1t has also a significant effect on the metabolic disorders in rats
by increasing the levels of insulin and liver enzymes and reduces
the triglyceride levels [12]. So many people use the R. stricta to
treat diabetes either alone or as adjuvant drug [13]. In this regard,
it has reported that the crude alkaloid extract of R. stricta induce
apoptotic human lung cancer cells (NSCLC line A549) death [14].
Another study showed that R. stricta induce (MCF-7 and MDA-MB-
231) breast cancer cells death by apoptosis [15]. Many isolated
alkaloids from R. stricta have been shown to exhibit antiprolif-
eration and antimetastasis activity against many types of tumors
in vitro and in vivo [16]. Finally, our recent study focused on the
effect of R. stricta alkaloid extract on pancreatic cancer and explain
the mechanism of cell deaths.
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2. Material and methods
2.1. Chemical and reagents

Dulbecco’s Modified Eagle’s Medium (DMEM) with L-glutamine
growth medium, fetal bovine serum (FBS) and anti-biotic mix
(Penicillin/Streptomycin) were bought from Gibco (Invitrogen, CA,
USA). Micro-Amp R optical 96-well reaction plates for real time
PCR, Micro-Amp R fast reaction 0.1 tubes for PCR were purchased
from (applied biosystem). MTT (3-[4, 5-dimethyl-2-thiazolyl]-2,5-
diphenyl-2H tetrazolium bromide) and Triazol were obtained from
Qiagen(Valencia, CA, USA). SYBR Greenmixwas purchased from
advanced biotechnologies Itd (AB gene) UK. The cDNA Synthesis Kit
was purchased from Agilent Technologies (Stratagene USA) and In
Situ Cell Death Detection Kit(Roche Diagnostics GmbH, Mannheim,
Germany).

2.2. Extraction of alkaloids from R. Stricta leaves

The leaves from R. Stricta, were collected and dried as previ-
ously described by Baeshen et al. [24]. Briefly, R. Stricta leaves were
collected from a valley called “WadiFatma”, which is located at a
distance of 30 km from the city of “Makkah Al-Mukarramah” in
Kingdom of Saudi Arabia. The freshly obtained leaves were allowed
to dry at room temperature in darkness for 3 weeks. Once dried,
the leaves were soaked in 70% ethanol for 3 days followed by filtra-
tion using simple filter paper. After the filtration process, ethanol
was evaporated from the filtered mixture. This process was further
repeated for 3 times to ensure maximum yield. The extract was
diluted using 10% of HCl making final volume of 100 ml, followed
by the addition of chloroform. By the use of a separation funnel, the
mixture was separated into two layers, alkaloids and non-alkaloids.
Ammonium hydroxide (NH40H) was added to the alkaloids and
pH was tested using Litmus paper. The alkaloids extract was re-
suspended in chloroform, followed by another phase of separation.
The purified alkaloid extract was stored at 4°C.

2.3. Cell lines

Pancreatic human cancer cell lines PANC-1 and AsPC-1 and
human normal cell lines WISH was gotten from VACSERA - Cell Cul-
ture Unit, Cairo, Egypt. Cells were originally obtained from ATCC
(American Tissue Culture Collection). PANC-1, AsPC-1 and WISH
cells were maintained in DMEM high glucose cell culture medium
containing 10% inactivated FBS (fetal bovine serum) and provided
with 1%penicillin/streptomycin and incubated for the following
experiments.

2.4. MTT cell viability assay

Effect of R. Stricta alkaloid extract on PANC-1, AsPC-1 and WISH
cells viability and toxicity was investigated using MTT cell via-
bility assay as previously described [17]. In brief, a number of
1 x 104 cells/well were cultured in 96-well plates and then incu-
bated overnight. On the following day, the drugs with (0, 6.25, 12.5,
25,50 and 100 p.g/Ml) were added to the cells at the indicated con-
centrations and negative control was included and then the cells
were incubated for 24 h. Next, fifty wl of MTT solution (2 mg/ml of
MTT in PBS) were added to each well and left for 3-4 hrs and then
the supernatants were removed carefully and 150 wl DMSO were
added to each well. Then, 96-well plates were shaken for 10 min
and then were read at A570 with reference filter at A650 using
Elisa plate reader.

2.5. Detection of DNA Fragmentation by terminal
deoxynucleotidyl transferase dUTP nick end labelling (TUNEL)
assay

The TUNEL assay was performed using the In Situ Cell
Death Detection Kit, with fluorescein, according to manufacturer’s
instructions. Briefly, cells were trypsinized, washed then fixed with
100 wg/ml 4% paraformaldehyde for 1h at room temperature on
shaker to avoid clumping. Cells were washed in PBS and perme-
abilized with freshly prepared 0.1% Triton X-100 in 0.1% sodium
citrate for 2min on ice. Permeabilized cells were washed once
again in PBS and incubated with TUNEL reaction mixture, contain-
ing terminal deoxynucleotidyl transferase (TdT) plus Deoxyuridine
Triphosphate (dUTP) label, in the dark at 37 °C for 1 h. After label-
ing, the cells were washed twice in PBS. Control cells that were
treated with the solvent only without the drug was included. In
each sample, 10,000 cells were analyzed using a flow cytometer
(FACS Calibur BD Biosciences, USA).

To investigate the apoptotic effect of the drug on cells, the fluo-
rescence level was set using the control cells that were treated with
the solvent. Cells above this fluorescence value in the control sam-
ple were considered apoptotic. The final percentage of cells with
fragmented DNA was referred to as % TUNEL positive. Flow cyto-
metric data were analyzed using Flow Jo software (version 6.1, Tree
Star, Inc.; Ashland, OR).

2.6. Gene expression analyses

The effect of the different concentrations of R. Stricta
alkaloid extract (0.00, 10 and 100wg/ Ml) on the mRNA
expression of p53 and Bcl-2 genes in PANC-1 and AsPC-
1human pancreatic cancer cells was investigated using
real-time quantitative PCR. Using p53: forward, 5'-
AGGGTTAGTTTACAATCAGC-3/, reverse, 5'-GGTAGGTGCAAATGCC-
3’; bcl-2: forward, 5-TCGATGTGATGCCTCTGCGAA GAAC-3/;
reverse, 5'- ATTGCACTGCCAAACGGAGCTG-3/; GAPDH
(F) 5‘AGATCATCAGCAATGCCTCCTG-3‘and GAPDH (R) 5'-
ATGGCATGGACTGTGGTCATG-3‘[20].After performing the
indicated treatments, RNA was extracted and then the corre-
sponding cDNA was prepared and then real time PCR was applied
for gene expression analysis as previously described [18]. In brief,
all ¢ DNA samples were processed in a 96-well plate using the
following cycling conditions: 10min at 95°C, and 40 cycles at
95°C for 15seconds ended byone min. at 60°C. These data were
analyzed according to Livak and Schmittgen [19].

2.7. Statistical analysis

Statistical Package for Social Science (SPSS) version 20 for win-
dows program was applied to analyze the present data. The data
were expressed as means +/- standard deviation (SD). Comparison
of variables between groups was performed using One Way ANOVA
test (LSD) and between same groups versus zero concentration
using paired student ttest. Statistical significances were considered
at P-value < 0.05.

3. Results

Effect of R.stricta alcoholic crude alkaloids extract on cell via-
bility of different pancreatic cell lines (PANC-1 and AsPC-1) and
human normal cells (WISH):The cytotoxic effect of different con-
centrations of R. Strict crude alkaloid on the pancreatic cancer cells
PANC-1 and AsPC-1viability using MTT assay after 24 h of treatment
show significant decrease in cell viability with dose dependent
manner and the effect was observed at higher concentration of
crude R. Stricta alkaloids (25, 50, and 100 wg/ml) with IC50 (78.77
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Fig. 1. Showed the cytotoxic effect of different concentrations of R. Strictacrude alkaloidon the normal Wish cells and AsPC-1 and PANC-1 pancreatic cancer cells after 24 h

respectively, by MTT assay.
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Fig. 2. Analysis of R. Stricta crude alkaloid extract induced apoptosis in PANC-1 cells by flow cytometry using the TUNEL assay. a) Cells were treated with solvent control, b)
Cells were treated with 100 pg/ml and c) Cells were treated with 10 pg/ml. Subsequently, apoptotic cells were labeled and analyzed as described in material and methods

section.

and 41.4 p.g/ ml) on PANC-1 and AsPC-1; respectively. On the other
hand, no significant cytotoxic effect was observed with the normal
WISH cells at all R. Stricta crude alkaloid concentrations with IC50
(215.5 g/ ml) as shown in Fig. 1.

3.1. Apoptotic cell death by FACS analysis

R. Stricta crude alkaloid extract induce apoptotic cell death in
PANC-1 pancreatic cancer cells:

The TUNEL assay was used to assess DNA damage after treat-
ment of PANC-1 cells with different concentrations of R. Stricta
crude alkaloid extract. Control cells treated with solvent showed
a fragmented DNA pattern in 17.3% of cells. However, treating cells
with 100 g/ Ml resulted in the highest rate of DNA fragmentation
(43.4%) and treatment with 10 pg/ml resulted in 27.4% apoptotic
cells as shown in (Fig. 3).

3.2. R.Stricta crude alkaloid extract induced apoptotic cell death
in AsPC-1 pancreatic cancer cells

DNA damage analysis after treatment with (0, 10 and 100 p.g/Ml
of the extract for 24 h. Control cells treated with solvent showed
a fragmented DNA pattern in 16.2% of cells. However, treating
cells with 10 wg/Ml induce (32.7%) cell death and treatment with
100 pg/ml resulted highest apoptotic cell death 57.5% as shown in
(Fig. 4A-C).

a) Cells were treated with solvent control, b) Cells were treated
with 10pg/ml and c) Cells were treated with 100 ng/ml for
24 h. Subsequently, apoptotic cells were labeled and analyzed as
described in material and methods section.

3.3. Gene expression analysis by qPCR

The effect of R. Stricta crude alkaloid extract on the apoptotic
marker p53 mRNA expression levels on the pancreatic cancer cells
PANC-1 and AsPC-1 were investigated using quantitative real time
PCR analyses. In PANC-1cells, real time PCR results showed that
10 and 100 pg/ MI treatment for 24 h of the alkaloid crude extract
increased thep53 expression about 7 and 5 folds; respectively when
compared with control cells (Fig. 2A). Moving on, in AsPC-1cells
under the sameconcentrations mRNA expression was increased by
1.5 and 6 folds with 10 and 100 p.g/ Ml treatment when compared
with controls (Fig. 2B). Under the same experimental conditions,
the anti- apoptotic marker Bcl-2 show high significant decrease in
mRNA expression in both PANC-1 and AsPC-1 pancreatic cancer
cells (fig. C and D).

4. Discussion

Pancreatic cancer as reported by Al Ghamdi et al. [2] is the
5™ most common cancer in patients where it is represent around
1.75% of all cancer cases in Saudi Arabia and the incidence is higher
in males (2.5%) than females (1.1%). Many of current treatment
therapies as chemotherapeutic drugs, immune-based therapeutics,
radiation and stem cell transplantation failed to achieve complete
cure of cancer patient which make many studies focusing on Nat-
ural Medicines (NMs) as a single or adjuvant therapy to obtain
the highest cure rate of cancer [20,21]. In our study we focused
on the R. Stricta as a nature product because it contains many bio
active compounds as Alkaloids, Flavoinids, Glycosides and Tannins
[9]. Specifically, we used in our study the crude alkaloid extract
which contain many biological important compounds as Rhaz-
imine, Sewarine, strictanol and tetrahydrosecaminediol [22,23].
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Fig. 3. Analysis of RS induced apoptosis in AsPC-1 cells by flow cytometry using the TUNEL assay.
a) Cells were treated with solvent control, b) Cells were treated with 10 pg/ml and c) Cells were treated with 100 p.g/ml for 24 h. Subsequently, apoptotic cells were labeled

and analyzed as described in material and methods section.
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Fig. 4. Show the mRNA expression by qPCR. (A) And (B) p53 mRNA expression in PANC-1 and AsPC-1 cells under indicated doses of the alkaloid crude extract. (C) And (D)
Bcl-2 mRNA expression in PANC-1 and AsPC-1 cellsunder the same experimental conditions.

Many published data previously describedthat the alkaloid extract
exert antifungal, antioxidant, glucose homeostasis, effect on blood
pressure, effects on central nervous system (CNS), arachidonic acid
metabolism, antimicrobial activity and improvement in liver func-
tion [12,24,25].

In consistent with the many published data which clearly proved
that the alkaloid extract suppress cell growth and proliferation
of many tumors cells [14,16,25,26], our cytotoxicity results show
that the alkaloid extract of R. Strict exert significant inhibition
of cell growth and proliferation of PANC-1and AsPC-1 pancreatic
cancer cell lines in a concentration-dependent manner with ICsg
(78.77 and 41.4 pg/ Ml);However,the same concentrations of R.
Stricta show unobserved cytotoxic effect on the human normal
cells WISH cells with IC50(215.5 g/ Ml).Apoptotic DNA fragmenta-
tion is a key feature of apoptosis, a type of programmed cell death
which is characterized by the activation of endogenous endonu-
cleases, particularly the caspase-3 activated DNase (CAD) with
subsequent cleavage of nuclear DNA into internucleosomalfrag-
ments of roughly 180 base pairs (bp) [27]. Ample published data
demonstrated that the apoptotic DNA fragmentation is being used
as a marker of apoptosis and for identification of apoptotic cells
we used the TUNEL assay [28,29]. Our TUNEL assay results clearly

show that the pancreatic cancer cells treated with (10 and 100 g/
Ml) induce (27.5% and 43.4%)cell death; Respectively, while in case
of AsPC-1 pancreatic cancer cells show (32.7% and 57.5%) under the
same treatment which proved the anti-cancer role of the alkaloid
extract of R. Stricta.

Most anticancer agents, which resulted in the DNA fragmen-
tation induce apoptosis through, induce stress-response signaling
pathways that trigger apoptosis by activating the mitochondria
lapoptotic pathway by releasing of mitochondrial proteins, such
as cytc and initiation of apoptotic cascades. However, the intrinsic
mitochondria pathway is controlled by Bcl-2 family proteinswhich
have opposing roles in initiating mitochondrialapoptotic signaling
[30-33].The ability of alkaloid extract of R. Stricta to inducePANC-
Tand AsPC-1 pancreatic cancer cell death were examined in detail in
order to elucidate the molecular mechanism by which this extract
exert its role in inhibition of pancreatic cancer growth by study
gene expesion of p53 as apoptotic marker and Bcl-2 as ant apop-
totic gene and our results proved that using (10 and 100 wg/Ml)
of the alkaloid extract increase the expression of p53 mRNA while
Bcl-2 mRNA expression markedly decreased which strongly acti-
vate the apoptosis cell death which supported with many previous
studies [16,25,26,34].Finally, our simple study show the promising
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role of the alkaloid extract of R. Stricta as inducer of pancreatic can-
cer cell death via DNA damage and activation of intrinsic apoptotic
pathway.
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