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Introduction
Olea europaea L. is an evergreen tree that belongs to the Oleaceae 

family, commonly known as olive tree [1]. The family Oleaceae 
contains 25 genera and around 500 to 600 species [2]. Olea europaea L. 
has two subspecies: oleaster and sativa. Recently, the common olive is 
botanically called Olea europaea var. sativa and the Euro-mediterranean 
sub-species which is the wild type is called Olea europaea var. oleaster. 
Olea europaea var. sativa is the most cultivated olive tree in the world 
[3].

Phenols, flavonoids and the high oleuropein content show a natural 
potential for synergistic behavior. It is this natural synergy that makes 
the extract from olive leaves highly active [4-10]. The extract from olive 
leaves contains various trace elements that are vital to good health, 
including vitamin C, iron, zinc, selenium, chromium, beta carotene, and 
a wide range of important amino acids. Olive leaf extract is also a rich 
source of antioxidants. Traditionally, olive leaf extract has been used 
to treat fevers, cold and flu, common coughs and asthma [11]. Olive 
leaf extract is widely considered the ultimate natural defender of your 
immune system, containing 400% greater antioxidant capacity than 
vitamin C, up to 40 times more polyphenolics than extra-virgin olive 
oil [11]. There is an increasing interest in the phenolic and triterpenic 
compounds in olive by-products, due to their biological properties. 
In a study carried out by Salta et al. [12], commercially available oils 
(olive oil, sunflower oil, palm oil, and a vegetable shortening) were 
enriched in polyphenols, by adding olive leaf extract. Addition of the 
extract was performed in such way that the oils were enriched with 200 
mg/kg polyphenols. The enrichment resulted in the supplementation 
of the commercial oils mainly with oleuropein, hydroxytyrosol, and 
quercetin. Both antioxidant capacity and oxidative stability were 
substantially improved for all the oils studied after supplementation 
[12].

Several studies have shown that olive-leaf extracts exhibit a large 
spectrum of in vitro and in vivo properties, including antioxidant 

capacity [13], anti-HIV property [14], antibacterial and antifungal 
action [15], gastroprotective activity [16], hypoglycemic effect [17], 
antihypertensive [18] and vasodilator effect [19], to relieve arrhythmia 
and prevent intestinal muscle spasms [20]. Both oleuropein and 
hydroxytyrosol are powerful antimicrobial agents against a variety of 
viruses, bacteria, yeasts and fungi [21-29]. Moreover, the literature 
abounds on the pharmacological properties of triterpenic compounds 
which include anti-inflammatory [30], hepatoprotective [31], anti-
tumor [32], anti-viral [33], anti-HIV [34], anti-microbial [35], 
anti-fungal [36], anti-diabetic [37], gastro-protective [38], and anti-
hyperlipidemic [39] effects.

Although most of the observed pharmacological activity of olive 
leaf extracts, have been attributed to the secoiridoids, particularly 
oleuropein, other compounds may also be responsible for a part of 
the pharmacological actions of olive leaves or, at least, for reinforcing 
synergistically those actions [40]. Polyphenols are potent antioxidants 
that demonstrate high ability in free radical scavenging [41]. They are 
important preventative agents against several degenerative diseases, 
protecting body tissues against oxidative stress. Numerous studies 
have shown that polyphenols are known to be protective against several 
types of cancer, such as breast, prostate, skin, and colon cancer [42,43], 
and are associated with low incidence of cardiovascular diseases and 
provide protection against inflammation [43,44]. 

On the other hand, flavonoids have well known biological 
properties, namely anti-oxidant, anti-hypertension, anti-atherogenic, 

*Corresponding author: Muneer Taleb Abuismail, Department of Applied 
Chemical Science, Jordan University of Science and Technology, Irbid, Jordan, Tel: 
+962779080146; E-mail: mtabuismail07@sci.just.edu.jo, chemist_jo@yahoo.com

Received December 10, 2011; Accepted May 28, 2012; Published May 30, 2012

Citation: Abuismail MT (2012) Anti-Aging with High, Selective and Wide Spectrum 
Anticancer Activities of Jordanian Olive Trees Leaves Special Extracts. J Cancer 
Sci Ther 4: 146-154. doi:10.4172/1948-5956.1000130

Copyright: © 2012 Abuismail MT. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Abstract
Olive leaves samples obtained from two representative regions in Jordan and from different olive tree varieties 

were extracted with ethanol and assayed for their anticancer activity. The brine shrimp lethality bioassay results 
(LC50) ranged from 0.15 ppm for Roomy cultivar to 305.10 ppm for Shami cultivar from Amman area. Anti tumor 
activity using cell viability assay showed very low (IC50) arround 100 µg for 3 extracts (Roomy, Roomy Kfary, K18) 
on 7 Cancer cell lines (breast cancer MCF-7 and MDA-MB-231, skin cancer C32 and MV3, colon cancer SW480, 
SW620 and HCT 116). Cell cycle analysis and cell death assay using 100 μg of Roomy Kfary extract on selected 
cell lines (breast cancer MCF-7, skin cancer C32, colon cancer SW420) showed exceptional cancer cells death 
(apoptosis) after 48 hours (19.16%, 63.86%, 56.78%), respectively. High safety index obtained on normal fibroblast 
cells≥100%. At low dosge (25ppm) of extracts on normal fibroblast the percent proliferation became 9 to 10 fold its 
normal proliferation during 48 hours. These results sugest Jordanian olive cultivars leaves extracts as a powerful 
anticancer drug.
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anti-inflammatory, anti allergic, anti-carcinogenic, hypoglycemic and 
hypocholesterolemic, anti-bacterial and anti-fungal [45,46]. They also 
have long been recognized as possessing hepatoprotective, antiviral 
and antimutagenic/anticarcinogenic biological properties [47]. 

Materials and Methods
Plant material

Olive tree cultivars leaves (Table 1), were collected from two areas 
in Jordan, during (December, 2009–January, 2010) with the cultivar 
identification assistance by the Agricultural Engineers of the Ministry 
of Agriculture and the National Center of Agricultural Researches/
Jordan. 

Extraction procedure

Dried leaves were milled with a sample mill (laboratory blender) 
and sieved using 850 µm mesh. Extract was generated via infusion by 
soaking the leaves powder with ethanol (HPLC grade). A one-step 
extraction was applied by shaking flasks with 5 g (± 0.01) of leaves 

powder and 50 ml of ethanol (HPLC grade) with intermittent shaking 
in a shaker machine (GFL1083) overnight. Then the extracts were 
filtered using 0.45 µm filter papers and dried at room temperature in a 
fume hood for 48 hours. After dryness they were collected in dark glass 
vials and reserved at ~ 4°C. 

Brine shrimp lethality bioassay
Methodology: The toxicity of the different extracts were tested by 

lethality to Artemia salina brine shrimp in accordance to the method 
described by Meyer et al. [48]. Concentrations of (10, 100 and 1000 
ppm) of each extract were tested. The number of dead larvae was 
recorded and used to calculate the 50% lethal concentration (LC

50
), the 

95% confidence intervals were determined from the 24 h counts using 
the Finney probability analysis software (StatPlus 2009 professional). 

Procedure: Synthetic sea water was prepared by dissolving 38 g 
of synthetic sea salt in 1L deionized water followed by filtration of 
the solution. The brine shrimps used were obtained by hatching 5 
mg of eggs of Artemia salina in synthetic seawater, after incubation 

Sample Extract Mortality
% at 1000 ppm

Mortality
% at 100 ppm

Mortality
% at 10 ppm LC50

95%
Confidence intervals

1-Shami1 76.7 23.3 3.3 305.10 173.24-600.76

2-Unani1 100 80.0 00.0 68.74 18.24-258.97

3-Manzanillo1 60.0 43.3 16.7 300.30 104.00-2117.00

4-Ascolana1 100 63.3 0.0 84.11 48.17-146.87

5-Raseei1 100 70.0 23.3 35.23 19.28-60.01

6-Telmesany1 90.0 86.7 16.7 29.21 18.33-46.33

7-Itrana1 100 83.3 13.3 34.08 21.56-53.36

8-Sodani1 100 66.7 00.0 81.43 33.04-200.71

9-Rujet1 100 100 40.0 11.35 6.50-19.84

10-Morinllo1 100 50.0 13.3 69.42 40.86-116.51

11-Barnea(K-18)1 96.7 93.3 63.3 3.33 0.07-10.85

12-Frantoio1 86.7 73.3 33.3 27.40 7.09-62.99

13-San Francesco1 96.7 83.3 6.7 40.56 26.46-61.46

14-Barouni1 100 90.0 36.7 16.22 8.19-27.02

15-Turky1 100 73.3 50.0 12.89 3.21-27.55

16-Kaissy1 93.3 66.7 56.7 7.96 0.19-27.07

17-Improved Nabali1 100 76.7 33.3 23.00 10.96-40.57

18-Shami2 90.0 76.7 13.3 40.19 24.50-68.26

19-Jalut2 96.7 63.3 3.3 76.09 47.11-122.67

20-Wild2 93.3 83.3 60.0 3.72 0.02-14.83

21-Roomy Kfary2 90.0 73.3 66.7 1.24 0.00-12.40

22-Roomy2 100 90.0 86.7 0.15 0.00-52.01

23-Nabali Baladi2 100 73.3 50.0 12.88 3.21-27.55

24-Improved Nabali2 90.0 76.7 56.7 8.52 1.26-20.39

25-Unani2 100 86.7 56.7 7.67 1.39-16.65

26-Italy2 100 93.3 53.3 8.86 2.61-16.25

27-Barnea(K-18)2 9.0 70.0 60.0 4.17 0.00-21.04

Cholchicine 96.7 83.3 33.3 2.45 1.44-4.15
1: Olive tree cultivar leaves sample from Alhussain Agricultural Station-Ministry of Agriculture-Amman
2: Olive tree cultivar leaves sample from Malka area-Irbid

Table 1: Origins of cultivated varieties that used in the study, and the places where they were supplied. LC50 (Toxicity to brine shrimps) results for the 27 samples.
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at about 29°C for 48 h. Three doses of each leaves extract (10, 100 
and 1000 ppm) and three trials for each one in 5 ml seawater was 
tested (Figure 1). Each extract preparation was dispensed into clean 
vial, and (0.1, 1.0,10 and 100 ppm) of colchicine concentrations were 
prepared as positive control, and synthetic sea water only was used as 
negative control. After marking the test tubes properly and adding 5 
ml sea water to the extract, ten living shrimps were added to each of 
the 94 vials using Pasteur pipette. The vials containing the sample and 
controls were then incubated at 29°C under light for 24 h, after which 
each tube was examined and the surviving brine shrimps counted and 
recorded [48].

Determination of anti tumor activity (cell viability assay) by 
MTT assay

The acute cytotoxic effect of different olive cultivars leaves extracts 
on different cancer cell lines was determined using MTT assays, 
studying of cultured cancer cells in the absence or presence of olive 
leaves extracts was carried out by performing tetrazolium salt-based 
cell viability assays as described by Wu et al. [49]. 

Determination of the toxicity of olive leaves on normal cells: 
Cytotoxicity of OLE was evaluated using the MTT assay. This assay 
is based on the activity of mitochondrial hydrogenases of viable cells 
converting MTT into color-dense formazan that can be measured 
using a microtiter plate reader. Normal fibroblast cells (FLOW2000) 
were grown in 96-well plates in the absence or presence of various 
concentrations of olive leaves extracts for 48 hours. The cells were then 
exposed for 3 h to MTT tetrazolium salt with phenazine methosulfate, 
cell viability was determined by measuring the absorbance at 630 nm.

Methodology: Tumor cells and normal cells were seeded at 10000 
cell/well in flat bottomed 96 well tissue culture plates and allowed to 
grow for 24 hours before the desired treatment. Cultures were treated 
with different doses of the extracts (0.1, 0.5, 1.0, 5.0, 10, 25, 50, 100, 250 
µg/ml) for 48 h. Control samples were treated with equivalent amounts 
of solvent (DMSO). Cells were then labeled with MTT from the Vybrant 
MTT Cell Proliferation Assay Kit (Molecular Probes, Eugene, UR) 
according to the manufacturer’s instruction and resulting formazan 
product was solubilized with DMSO. Optical densities (Absorbance) 

measured at 450 nm with a microplate reader (Bio-Rad, Regents Park, 
NSW, Australia). The relative cell viability in percentage was calculated 
using the formula: (Abs. at 450 nm of treated samples/ Abs. at 450 nm 
of untreated samples)* 100%), [49].

Cell cycle analysis and cell death assay 

Cell cycle analysis and cell death assay investigated using 100 μg of 
three sample extracts as described by Mhaidat et al. [50]. Studying the 
cell cycle of cancer cell lines treated with the extracts after 6, 16, 24, 36 
and 48 hours.

Procedure: Cell cycle was measured by staining DNA with the 
propidium iodide. Sub-confluent, exponentially proliferating cells 
were treated with TMZ. Cultures were then harvested by trypsinizing, 
counted and 1x106 cells were stained with propidium iodide buffer (10 
µg/ml propidium iodide, 1% tri-sodium citrate, 0.1% Triton X-100 and 
100 µM sodium chloride). Cell cycle distribution was determined using 
a FACscan flow cytometer and Cell Quest analysis software [50].

Results and Discussion
Brine shrimp lethality bioassay 

In this study, all 27 plant leaves extracts (17 samples from Amman 
area and 10 samples from Bani Kanana) were toxic to brine shrimp 
with 74% of the samples LC50 values are less than 50 ppm and 44% of 
the values are less than 15 ppm (Table 1).

In Table 1 and Figure 2, we report the biological activity in the brine 
shrimp assay of the samples expressed as LC50 (ppm). All samples assay 
showed good activity in the brine shrimp test, in particular samples 11, 
20, 21, 22 and 27 which showed the most interesting values of LC50 3.33, 
3.72, 1.24, 0.15, 4.17 ppm, respectively. These results suggest that these 
samples could have potential anticancer activity.

Results showed that the olive leaves extract of various cultivars 
showed high level of general toxicity in the brine shrimps lethality assay, 
the minimum LC50, most potent, obtained was 0.15 ppm for Roomy 
cultivar from Bani Kanana area. This result is even lower than the 
toxicity of colchicine (LC50 = 2.8 ppm) that reported by Alali et al. [51]. 
The maximum LC50 was 305.10 ppm for Shami cultivar from Amman. 

Figure 1: Three doses preparation of olive leaves extract (10, 100 and 1000 
ppm) and three trials for each one.

Figure 2: Histogram of the brine shrimp lethality bioassay test results expressed 
as lethal concentration required killing 50% of the population in ppm for the 27 
extracts. 
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We tested colchicine as a positive standard and result obtained was 2.45 
ppm with 12.6% bias (% Error).

A recent research conducted using brine shrimp leathality test 
showed that extract of oleuafricein from wild African olive leaves and 
extract from Greek olive leaves had toxicity with LC50 1250 and 1950 
ppm, respectively [52], these results are very weak compared to our 
results. Extracts of olive leaves samples collected from Bani Kanana 
area showed the most cytotoxic activity against brine shrimps which 
could be attributed to the soil type, climate, genetic variation and tree 
age.

Brine shrimp lethality bioassay is a validated indicator of 
cytotoxicity as well as a wide range of other pharmacological activities 
like anti-microbial, pesticidal and antitumor activities.

In vitro cytotoxicity test is an important step in screening products 
before more expensive and time consuming in vivo test. Therefore the 
positive response obtained in this assay suggests that the extract may 
contain anti-tumour, antiviral, antibacterial or pesticidal compounds.

Anticancer activity

MTT test results: The optical density obtained by MTT test for 

each was directly correlated with cell quantity, IC50 was calculated from 
the regression equation of the trend line constructed between different 
dosages of the extracts (0.1, 0.5, 1, 5, 10, 25, 50, 100, 250 µg/ml) and the 
optical density obtained for each tested cancer cells after 48 hour, IC50 
values obtained are reported in Table 2 and Figure 3, and safety index, 
Table 3. 

The antitumor activity of three extracts (11-K-18, 21-Roomy Kfary, 
22-Roomy) against several cancer cell lines was tested. The selection 
of these was after they showed very low LC50 on brine shrimp lethality 
bioassay and very high antioxidant activity. IC50 values (i.e., the 
concentration of sample needed to decrease cancer cell viability by 50% 
relative to untreated control cells) ranged from 53 to 192 μg/mL for 
skin cancer with all the three extracts were effective on both cell lines of 
skin cancer MV3 and C32. IC50 values ranged from 79 to 194 μg/mL for 
two colon cancer cell lines (SW620, SW480) with all the three extracts 
were effective. 

Extract number 11 was only effective on (HCT116) colon cancer 
cell line with IC50 about 205 μg/mL. The extracts showed IC50 ranged 
from 84 to 152 μg/mL on (MDA-MB-231) breast cancer cell line and 
only extract number 21 showed very low IC50 about 111 μg/mL on 
(MCF-7) breast cancer cell line. Results showed that 33% of the IC50 
values are lower than 100 μg/mL and 80% of the IC50 results were lower 
than 200 μg/mL.

Middle eastern olive leaves ethanolic extracts showed very high 
anticancer activity compared to research results that reported olive 
leaves extract as having weak to moderate anticancer activity with 
LC50=2.720 mg/ml [53]. This provides evidence that Middle Eastern 
olive tree leaves constituents content differs than other cultivars 
cultivated worldwide.

Antiproliferative activity results showed that all the three extracts 
have high antiproliferative activity and that extract of Roomy Kfary was 
the most effective (Figure 3).

Dose response survival plots of roomy leaves extract on 7 cancer 
cell lines: The optical density obtained by MTT test for each was 
directly correlated with cell quantity and dose response survival plots 
between different dosages of the roomy leaves extract (0.1, 0.5, 1, 5, 10, 
25, 50, 100, 250 µg/ml) and the optical density obtained for each tested 
cancer cells after 48 hour (Figure 4A-G).

Figure 4A shows that at the dosage of 50 µg/ml a 85% proliferation 
inhibition of MDA231 breast cancer cell line after 48 hours, and in 
Figure 4D, 71% inhibition observed on SW620 cancer cell line with 100 
µg/ml and 60% on SW480 with 100 µg/ml (Figure 4F).

Figure 3: Histogram of the anti proliferation activity, (IC50) of olive tree cultivars 
leaves ethanolic extracts on 7 cancer cell lines expressed as μg/ml. (22- Roomy, 
21-Roomy Kfary, 11- Barnea (K-18).

Cell Line IC50 µg/ml using 
ext. 22

IC50 µg/ml 
using ext. 21

IC50 µg/ml 
using ext. 11

MDA231 84.23 82.07 151.66
MCF-7 427.18 111.14 632.03
C32 177.30 131.66 192.43
MV3 185.05 98.04 52.53
SW620 79.32 125.64 98.15
SW480 90.13 102.11 193.59
HCT116 512.01 403.12 204.85
Fibroblast (FLOW2000) 232.00 233.33 236.33

Table 2: LC50 (Toxicity to brine shrimps) results for the 27 samples.

Cell Line Safety Index 
using ext.22

Safety Index 
using ext.21

Safety Index 
using ext.11

MDA231 275.44% 284.31% 155.62%
MCF-7 54.31% 209.94% 37.39%
C32 130.85% 177.22% 122.81%
MV3 125.37% 237.99% 449.90%
SW620 292.49% 185.71% 240.78%
SW480 257.41% 228.51% 122.08%
HCT116 45.31% 57.88% 115.37%

Table 3: List of the IC50 for the tested extracts (22- Roomy, 21-Roomy Kfary, 11- 
Barnea (K-18) against 3 cancer cell lines (breast MDA231, MCF-7), (skin C32, 
MV3) and (colon SW620, SW480, HCT116).
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Toxicity of olive leaves 

Olive leaves extract was reported to be not toxic to normal cells 
[54]. Results obtained demonstrated that olive leaves extracts effect on 
normal fibroblast at concentration equals to 25 µg/ml increased cells 
proliferation by up to 10-fold, (Figure 5-7), at such dosage there was at 
the same time high antiproliferative activity on tested cancer cell lines. 
Dosages equal to 100 µg/ml which was effective on cancer cell lines and 
caused apoptosis, no such effect of such dosage on normal fibroblast, 
amazingly such dosage increased fibroblast proliferation up to 3-fold 
their normal proliferation (Figure 5-7, and Table 4) for toxicity results 
on normal fibroblast expressed as IC50 (µg/ml).

At the dosage of 25 µg/ml of Roomy, Roomy Kfary and K-18 leaves 
extracts we get cell proliferation of normal fibroblast of 9 to 10 fold its 
normal proliferation in 2 days, such proliferation we got needs at least 
40 days without intervention [55].

Safety index results Table 3 showed high therapeutic index and 
safety of olive leaves extracts which agree with previous studies. In one 
study the aqueous leaf extract, administered repeatedly to male and 
female rats at doses of (37.5, 75, 150, 300, 600, and 1200 mg/kg of body 
weight) daily for 60 days, induced an increase of weight, hypotension, 
hypoglycemia, and hypouricemia [56]. Another study to investigate 
whether the glucose moiety in oleuropein affected its biological 
activity; the glucose was removed by hydrolyzing it with ß-glucosidase 
treatment for 2 days prior to its use in the cell proliferation assay, 

Figure 4: Dose response survival plots of roomy leaves extract on 7 cancer cell 
lines (% Proliferation vs. Dose) within 48 hours.

Figure 5: Dose-response survival results of extract 11(K-18) on fibroblast cell 
lines.

Figure 6: Dose-response survival results of extract 21(Roomy Kfary) on 
fibroblast cell line.

when normal fibroblasts were counted on day 5, ß-glucosidase-treated 
oleuropein was less effective in inhibiting cell proliferation than the 
non-treated control [57]. Thus, it can be concluded that olive leaves 
extract have better anticancer activity due to synergy compared to 
individual compounds. Another research studied feeding sheep on 
ration containing olive trees by products (leaves and twigs) treated 
chemically with urea or fermented biologically, it improved animal 
performance, increased digestibility of all nutrients, increased nutritive 
value and improved blood parameters [58]. A study by Somova et al. 
[52], reported that the animals treated with authentic oleanolic and 
ursolic acid on day 4 and 5 showed no toxicity at a dose 60 mg/kg body 
weight. Supplement included olive leaves reduced mortality in studied 
pigs from 5.8% to 3.1% and increased daily gain of 8% and improved 
feed utilization by 10% [59]. OLE exhibits no detectable reduction 
in the MTT activity in H9 and MT2 target cells over a 10,000 fold 
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Figure 7: Dose-response survival results of extract 22 (Roomy) on fibroblast 
cell line.

concentration from 0.1 to 1000 µg/ml and therapeutic index of OLE 
found above 5000% [14]. Another study results of cytotoxicity showed 
that the concentrations of 105 µg/ml and higher was toxic to MDCK 
cells (Epithelium cells from dog kidney) [60].

Any material has potential to be commercialized only after it is 
proved not to be toxic to normal cells. If the extracts are too toxic, the 
bioactivity results are not valid because it will have a low therapeutic 
value (treatment value: toxicity level ratio) [61]. High therapeutic value 
can be clearly seen in Figure 8-10 and Table 3 for the tested extracts of 
Roomy, Roomy Kfary and K-18.

Figure 8 shows that 25 ppm was the effective dosage of extract 
Roomy Kfary on inhibiting proliferation of six cancer cell lines 
especially MCF-7 and in increasing proliferation of normal fibroblast 
9-10 folds its normal proliferation.

Figure 9 shows that 25 ppm was the most effective dosage of extract 
K-18 on MDA231 by inhibiting proliferation with 90% and inhibiting 
proliferation of the other six cancer cell lines at dosages between 50 
and 100 ppm on the other hand increasing proliferation of normal 
fibroblast 9-10 folds its normal proliferation with 25 ppm.

Figure 10 shows that 25 ppm was the most effective dosage of 
extract roomy on MDA231 by inhibiting proliferation with 85% and 
inhibiting proliferation of the other six cancer cell lines at dosages 
between 5 and 100 ppm on the other hand increasing proliferation of 
normal fibroblast 8-9 folds its normal proliferation with 25 ppm.

Cell cycle analysis and cell death assay

Cell cycle analysis and cell death assay using 100 μg of extract 

Leaves Extract Sample Toxicity on Normal Cells (FIBROBLAST) 
IC50 value’s MTT test (µg/ml)

K-16 236.33
Roomy Kfary 233.33
Roomy 232.33

Table 4: List of the safety index values for the tested extracts (22- Roomy, 
21-Roomy Kfary, 11- Barnea (K-18) on 3 Cancer cell lines (breast MDA231, 
MCF-7), (skin C32, MV3), (colon SW620, SW480, HCT116). 

Figure 8: Dose-response survival plots of extract (21-Roomy Kfary) on fibroblast 
cell line and six cancer cell lines.

Figure 9: Dose-response survival plots of extract (11- K-18) on fibroblast cell line 
and seven cancer cell lines.
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number 21 (Roomy Kfary) on selected cell lines (breast cancer MCF-7, 
skin cancer C32, colon cancer SW420) showed exceptional cancer cells 
death (apoptosis) after 48 hours (19.16%, 63.86%, 56.72%) respectively, 
see Table 5 and histograms Figure 11. 

The results show that the highest activity of the extract was on skin 
cancer cells and starts causing cell death for C32 after 6 hours compared 
to 36 hours for the other tumor cells. Cytotoxicity resulted in a growth 
inhibition of Breast MDA-MB-231, MCF-7, skin C32, MV3, colon 
SW620, SW480 and HCT116. This inhibition was due to programmed 
cell death (apoptosis) (Figure 11).

Conclusion

Jordanian olive tree cultivars leaves ethanolic extracts showed high, 
selective and wide spectrum anticancer activity and found to be safe on 
normal fibroblast and these extracts induces cell growth of fibroblast, 
these results are unique compared to cultivars leaves worldwide, this 
provide an evidence that middle eastern olive tree leaves constituents 
content differs than other cultivars cultivated worldwide. Cultivars 
leaves extracts sampled from Irbid area showed very high activity 
results compared to that from sampled from Amman area, these results 
suggest olive leaves of Jordan origin as a powerful anticancer.

Cell Lines
% Cancer Cells Death (Apoptosis) using 100 µg of Extract 21

0 hour 6 hours 16 hours 24 hours 36 hours 48 hours

MCF-7 4.6% 7.36% 5.64% 4.28% 7.72% 19.16%

C32 4.8% 9.78% 17.52% 23.9% 26.8% 63.86%

SW420 4% 2.8% 4.98% 7.94% Not available 56.72%

Table 5: Toxicity results of olive leaves extracts [11,21,22] on normal fibroblast expressed as IC50 (µg/ml).

Figure 10: Dose-response survival plots of extract (22-Roomy) on fibroblast cell 
line and six cancer cell lines.

Figure 11: Cell cycle analysis and cell death assay of cancer cell lines after 48 
hours of treatment with 100 μg of extract 21-Roomy Kfary.
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