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The present study aimed to evaluate in vitro anti-cancer activity of Ochradenus baccatus leaves extract 
on various cell lines. The second aim determination of the total phenolic, flavonoid contents, and 
antioxidant potential from the methanol extract of O. baccatus leaves collected from El-Shaikh Fadl - 
Ras Gharib Road in the Eastern Desert of Egypt. The anti-proliferation activity of O. baccatus extract 
was tested by SRB assay on five different cell lines: HEPG2 (liver hepatocellular carcinoma cell line), 
HCT (Colon carcinoma cell line), MCF7 (breast carcinoma cell line), HEP2 (Larynx carcinoma cell line), 
and H1299 (Lung carcinoma cell line). Total phenolics, antioxidants, and flavenoid contents were 
determined in the extract of the xerophytic O. baccatus plant and the fluctuation of these contents due to 
environmental variations. Indicated that incubation of HEP2 in the extract of leaves attained the highest 
values of IC50 (47.8 μg/ml.), while the lowest (215 μg/ml.) was attained furthermore, the highest and the 
lowest growth inhibition percentages (GIP) (82.81 and 54 %) were observed with HEP2 and MCF7, 
respectively. Also, results showed the highest total flavenoid contents in O. baccatus leaves was during 
the winter season. Summer conditions exhibited the highest contents of total phenolic compounds 
accompanied by significant increases in Ca+2, Mg+2, and Na+ contents in leaves. We concluded that O. 
baccatus is a rich source of polyphenolic and flavonoid compounds with good antioxidant properties that 
help in the prevention and therapy of various oxidative stress-related diseases such as cancer and 
hepatic diseases.  
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INTRODUCTION 

Ochradenus baccatus is a popular medicinal 
plant widely distributes throughout the tropical and 
subtropical regions. It occurs along with Asia: 
India, Pakistan, Syria; Africa: Egypt, Libya, 
Ethiopia, Somaliland, and Socotra. It is a 
phanerophyte perennial herb, about 0.5-2 m high. 
Stem straggling, often much-branched, glabrous, 
branches greenish-yellow when young becoming 
brown and leafless when old, rugose costate, 

dissected into linear, smooth segments and 
usually falling soon. O. baccatus as a medicinal 
plant has been used for human, veterinary, and 
plant health. It is one of the high-value medicinal 
plants in Saudi Arabia (Khan et al. 2012) and 
Egypt (Amer et al. 2015).  Traditionally it has been 
used as an antibacterial, deodorant, cooling agent 
and also used against eye-burning headache 
types and fever. The plant is used particularly in 
lowering blood cholesterol levels and 
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counteracting malaria pathogenesis (Bhatt and 
Pérez-García 2016).  

Cancer is one of the five leading causes of 
death among men and women, and the single 
largest cause of death in the world (Jemal et al. 
2008). From ancient times terrestrial plants were 
used as medicinal items in Egypt, China, India, 
and Greece (Chanda and Nagani 2013).  Drugs 
treated cancer derived from herbal medicines 
have a long history and some of them have been 
used in the clinical setting as conventional 
anticancer drugs. Nevertheless, despite these 
observations, plants have played an important 
role as a source of effective anti-cancer agents 
and significantly, over 60% of currently used anti-
cancer agents are derived from one way or 
another, from natural sources, including plants, 
marine organisms and micro-organisms (Cragg 
and Newman 2005). Natural products are 
considered traditionally as the rich source of 
phytochemicals with various bio-structures and 
potent bioactivities against several diseases 
including cancer and infectious diseases. More 
than 80 % of the total world’s population relies on 
herbal medicine to fulfill their primary health care 
needs (Gao and Watanabe 2011). Several studies 
have reported that plant-derived materials have 
potential bioactive compounds and exhibit strong 
anticancer (Fadeyi et al. 2013) and antioxidant 
activity (Saeed et al. 2012). Generally, 
phytochemicals exert their anti-proliferative role by 
modulating the apoptotic signaling pathways in 
cancer cells which are considered as the key 
event in the antitumor activity (Arul and 
Subramanian 2013).  

Free radicals react with cellular biomolecules 
such as DNA, lipid of membranes, and proteins, 
and damage them, which ultimately leads to 
cellular destruction (Tiwari 2001).  Antioxidants 
are compounds that can efficiently neutralize free 
radicals and finish the chain reaction before vital 
molecules get damaged. Phenolics, flavenoids, 
vitamins (E and C), numerous minerals (Cu, Mn, 
Zn, Se, and Fe), and glutathione are some of the 
most widely accepted antioxidants. A large 
number of studies are going on worldwide 
directed to find natural antioxidants from plant 
sources. Traditionally medicinal plants have been 
used for human, veterinary, and plant health.  

This study throws light on firstly, the 
potentiality cytotoxicity and anti-cancer activity of 
Ochradenus baccatus extract of leaves on 
different cell lines.  Secondly, assayed the 
quantitative evaluation of phenolic and flavonoid 
contents and antioxidant potential from the leaves 

extract of the extremely xerophytic plant O. 
baccatus and the fluctuation of these contents due 
to environmental variations. 
  
MATERIALS AND METHODS 

The study area and plant sampling  
The Eastern Desert of Egypt extends between 

the Red Sea and the Nile Valley. It is traversed by 
numerous depressions close to canyons (wadis) 
running to the Red Sea to the Nile Valley. El-
Shaikh Fadl- Ras Gharib Road extends for about 
240 km from El-Shaikh Fadl city in the west, 
crossing the Nile Valley and Eastern desert to the 
eastern city of Ras Gharib on the coast of the 
Suez Gulf. The road crosses several wadis that 
run from the higher Red Sea mountain chain to 
the west (Nile Valley) or the east (Red Sea coast). 
The margin of the mountain chain has a strongly 
marked north-northwestern orientation. In the 
study area, the elevation of the Red Sea Mountain 
Chain ranges from 500 m to 600 m asl, compared 
with the elevation of sedimentary rocks on both 
sides of the mountain chain (to the west and east 
of it), which ranges from  0 m to 200 m asl (Said 
1962). Due to the scarcity of the vegetation in the 
studied area, 11 stands were found satisfactory to 
represent different vegetation types and were 
geo-referenced by GPS technique (Fig.1). During 
February and July 2019, specimens of O. 
baccatus were collected from El-Shaikh Fadl - 
Ras Gharib Road in the Eastern Desert of Egypt. 
Ochradenus baccatus Delile was the most 
dominant plant along the road. Identification of the 
plant was checked by Boulos (1995) and 
compared with the identified and authenticated 
specimens at the Herbarium of Botany and 
Microbiology Department, Assiut University. 

Preparation of ethanolic plant extract 
The air-dried leaves powder (50 g) was 

extracted with 300 ml ethanol in a conical flask 
plugged with cotton wool then kept on a rotary 
shaker for 24 h. After that, the extract filtrate was 
completed with 200 ml ethanol and re-extracted 
on a rotary shaker for 24 h. The obtained 
ethanolic were filtered by using Whatman filter 
paper (No.1) and the solvent evaporated using a 
rotary evaporator under reduced pressure at 40 
⁰C. This extract has been kept at -20 ° C before 
used (Bhat et al. 2020). 
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Figure 1: Location of studied stands inhabited with Ochradenus baccatus in El-Shaikh Fadl- Ras 
Gharib Road. 

 

Determination of potential cytotoxicity of O. 
baccatus leaves extract on human cancer cell 
line (Vichai and Kirtikara 2006):  

Cells were seeded in 96-well microtiter plates 
at the initial concentration of 3×103 cell/well in a 
150 µl fresh medium and left for 24 hours to 
attach to the plates. 

Different concentrations (0, 62.5, 125, 250, 
500 µg/ml) of plant extract were added.  

For each extract concentration, 3 wells were 
used. The plates were incubated for 48 hours. 

The cells were fixed with 50 μl cold 
trichloroacetic acid 10% final concentration for 1 
hour at 4◦ C. 

The plates were washed with distilled water 
using (automatic washer Tecan, Germany) and 
stained with 50 μl 0.4 % SRB dissolved in 1 % 
acetic acid for 30 minutes at room temperature.  

The plates were washed with 1 % acetic acid 
and air-dried.  

The dye was solubilized with 100 μl/well of 10 
M tris base (pH 10.5) and the optical density 
(O.D.) of each well was measured 
spectrophotometrically at 570 nm with an ELISA 
microplate reader (Sunrise Tecan reader, 
Germany). The mean background absorbance 
was automatically subtracted and the mean 
values of each leave extract concentration were 
calculated. The experiment was repeated 3 times.  

The relation between the surviving fraction 
and leaves extract concentration is plotted to get 
the survival curve of each cancer cell line after the 
specified treatment. 

The percentage of cell survival was calculated 
as follows: 

Surviving fraction = O.D. (treated cells)/ O.D. 
(control cells)  

The IC50 values (concentrations of leaf extract 
needed to inhibit cell growth by 50 %) were also 
calculated according to control cells. 

Surviving fractions of cells throughout leaves 
extract exposure was characterized graphically by 
IC50 (the half-maximal inhibitory concentration). 
National Cancer Institute (NCL, USA) 
recommended that 30 µg/ml is the upper IC50 limit 
considered promising for purification of a crude 
extract (Mothana et al. 2009).  

      Predominantly, a bar (P) parallel to the x-
axis and intersecting the point 50% on the y-axis 
was constructed. In the next step, a bar was 
plotted parallel to the y-axis that starts from the 
point of intersection of P with the dose-response 
plot. The IC50 could then be directly determined at 
the point of intersection with the x-axis. 

Growth inhibition percentage (GIP)   
Growth inhibition percentage (GIP) was 

calculated according to the general equation of 
Mosmann (1983): 
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GIP = [100 - (Percent survival cells / control 
cells x 100] 

Five human tumor carcinoma cell lines 
(HEPG2, HCT, MCF7, HEP2, and H1299). These 
were used in this study and obtained from the 
collection of American Type Culture (ATCC, 
Minnesota, U.S.A.). The tumor cell lines were 
maintained at the National Cancer Institute, Cairo, 
Egypt, by serial sub-culturing and labeled as 
follow: 

 (HEPG2): Liver hepatocellular carcinoma cell 
line, (HCT): Colon carcinoma cell line, (MCF7): 
Breast carcinoma cell line), (HEP2): Larynx 
carcinoma cell line), and (H1299): Lung 
carcinoma cell line. 

Samples were prepared by dissolving 1:1 
Stock solution and stored at -20◦C in 
dimethylsulfoxide (DMSO) at 100 mM. Different 
concentrations of the extract were used (0, 62.5, 
125, 250, 500 µg/ml). 

Phytochemical analysis 

Preparation of plant water extract and 
determination of water-soluble ions:  

The oven-dry leaves were ground into a fine 
powder which was consequently extracted in 
distilled water and assayed for water-soluble ions 
determinations. Chloride was volumetrically 
determined according to Jackson (1967) while 
sulfate was determined by turbid metrically as 
BaSO4 according to procedures described by 
Bardsley and Lancaster (1965). Sodium and 
potassium were measured using flame 
photometry according to Williams and Twine 
(1960). Calcium and magnesium were determined 
volumetrically by the Versene method as 
described by Jackson and Ulrich (1959). 
Phosphate was determined calorimetrically as 
phospho-molybdate according to Jackson (1967).  

Preparation of methanolic extract and 
determination of total phenolic compounds, 
flavenoids, and total antioxidant activity: 

The methanolic extract was prepared by 
extracting a defined weight (0.25 g) of the air-
dried O. baccatus leaves in a defined volume of 
methanol (10 ml) for 2 days at room temperature. 
In these extracts, total phenolics, flavenoids, and 
total antioxidant activity were determined. 

Total phenolics were determined by using the 
Folin-Ciocalteu reagent (Sampietro 2009). 0.1 ml 
of the methanolic extract was mixed in test tubes 
with an equal volume of trichloroacetic acid (TCA) 
to precipitate proteins, eliminating tyrosine, 

tryptophan, and other nonphenolic reactive 
compounds (Hatch et al. 1993). Two milliliters of a 
freshly prepared solution composed of 10 ml of 
2% Na2CO3 + 0.1 ml of 1% CuSO4 + 0.1 ml of 
2.7% sodium and potassium tartrate was added to 
the extracted sample and shaken on a vortex, 
then, 0.4 ml of 0.5 N NaOH was added. After 
standing for 10 minutes at room temperature, 0.2 
ml of the Folin reagent diluted by water (1:1, v:v) 
were added and vortex. The blue color 
absorbance was measured spectrometrically at 
750 nm standing for 30 min. The content of total 
phenolic compounds was expressed in terms of 
standard equivalent (mg g-1 DW.). 

The flavonoid content was spectrometrically 
was estimated using aluminum chloride according 
to the mentioned by Ouzounidou et al. (2015). 
The reaction mixture was composed of 0.1 ml of 
the leaves methanolic extract completed to 1 ml 
with methanol, 0.5 ml of aluminum chloride 
(1.2%), and 0.5 ml of potassium acetate (120 mM) 
were added and the absorbance was measured at 
415 nm was taken after standing for 30 minutes at 
room temperature. The flavenoid content was 
expressed in terms of standard equivalent (mg g-1 
DW). 

The total antioxidant measured according to 
Prieto et al. (1999). A definite volume of the 
methanolic extract (0.05 ml) was mixed with 3 ml 
of a reagent composed of 0.6 M sulphuric acid, 28 
mM sodium phosphate Na2HPO4, and 4 mM 
ammonium molybdate and incubated at 90◦ C in a 
water bath for 90 min. The absorbance was 
measured at 750 nm. Ascorbic acid (AA) was 
used as a standard. The total antioxidant content 
was expressed in terms of standard equivalent 
(µg g-1 DW.).  

Statistical analysis  
Variance analysis was applied using the one-

way model (ANOVA), Duncan test was used to 
compare means for evaluating the effects of 
changes in the location on the tested parameters. 
Statistical inferences required to assess the 
effects and relative role (shares) of single factors 
and their interactions on the parameters tested 
included variance analysis (F value) and 
coefficient of determination (η2). The coefficient of 
determination (η2) for each parameter has been 
calculated as a ratio between the sum of squares 
to the total sum of squares to determine the 
relative effect of every single factor and interaction 
in contributing to the total response. SPSS version 
20 for Windows was used for all these tests. 
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RESULTS  

Estimation of anti-proliferative activity: 

 Survival percentage 
 Results showed that the incubation of 

Ochradenus baccatus leaves extract with Larynx 
carcinoma cell line (HEP2) significantly induced 
cell proliferation with an IC50 value of 47 μg/ml. 
Ochradenus baccatus leaves extract induces a 
significant effect on breast carcinoma cell line 
(MCF7) with IC50 215 μg/ml. Similarly, colon 
carcinoma cell line (HCT) achieved a significant 
response by 197 μg/ml to the leaves extract of the 
investigated plant extract. Furthermore, 
hepatocellular carcinoma cell line (HEPG2) 
attained a significant effect with IC50 (132 μg/ml).  
Virtually Larynx carcinoma cell line (HEP2) 
encountered a significant effect with IC50 of 47 
μg/ml. Whereas, the potential cytotoxic activity of 
the plant extract against the Lung carcinoma cell 
line (H1299) recorded a low value less than the 
IC50 value (Figure 2). 

Growth inhibition percentage (GIP) 
 It was notable that the inhibition of cancer 

cell growth increased as the plant extract 
concentration increased, although it was noticed 
that at 50% plant extract concentration, the 
number of inhibited cells is slightly higher than 
that obtained at 25% plant extract concentration. 
The highest inhibition percentage (82.8%) 
obtained with Larynx carcinoma cell line (HEP2) 
while the lowest (46%) was observed for the lung 
carcinoma cell line (H1299). Nevertheless, the 
inhibition percentage was in descending order; 
HEP2 > HEPG2 > HCT > MCF7 > H1299 with 
values of 82.8%, 61.2%, 57.4%, 54%, 46 %, 
respectively.  

The soluble ions contents in plants 
Concentrations of cations and anions in 

leaves of O. baccatus are shown in Table (1). Na+ 
concentrations in winter were ranged between 1 
and 14.47 mg g-1 DW. at stands (10 and 4), 
respectively. In summer, it recorded the lowest 
value (0.5 mg g-1 DW.) at stands (6, 8, and 10) 
and the highest value was 5.5 mg g-1 DW. at 
stand 5.  The concentration of K+ in O. baccatus 
showed a higher value during winter at stand 5 
(8.93 mg g-1 DW.) and the lower value at stand 8 
(5.33 mg g-1 DW.). During summer, the highest 

concentration was at stand 9 (11.85 mg/g D.wt.) 
and the lowest concentration at stand 5 (5.08 mg 
g-1 DW.).   

  Calcium (Ca+2) concentrations in winter 
ranged between 4.5 and 9.83 mg g-1 DW. were 
recorded at stands 5 and 4, respectively. In 
summer, calcium concentrations ranged between 
4.33 and 14.33 mg g-1 DW. at stands 6 and 5, 
respectively. Concentrations of Mg+2 in plant 
samples during winter fluctuated between 2.44 
and 6.41 mg g-1 DW. at stands 7 and 9, 
respectively. While in summer it varied between 
0.77 and 1.71 mg g-1 DW. at stands 4 and 5, 
respectively.  

During winter, the maximum concentrations of 
Cl-, SO4

-2, and PO4
-3 were recorded in plants from 

stands 4 and 10 respectively. On the other hand, 
the minimum values detected of Cl-, SO4

-2, and 
PO4

-3 at stands 11, 9, and 8 respectively. While, 
during summer the maximum values of Cl- were 
recorded in the investigated plants at stands 7 
and 8. The maximum values SO4

-2 and PO4
-3 

accumulated in leaves of plants inhabited in 
stands 9 and 6 respectively, but the minimum 
values of Cl-, SO4

-2, and PO4
-3 were recorded 

(1.78, 7.82, and 0.8 mg g-1 DW.) in plants 
inhabited stands 2, 3 and 5 respectively. 

Variations of seasons had highly significant 
effects on Mg+2 and stand locations were highly 
significant effects on Na+, Cl-, and PO4-3, while 
their interaction reflected highly significant effects 
for Ca+2, K+, and SO4

-2 (Table 2). 

The total phenolic compounds, total 
flavenoids, and total antioxidant: 

Generally, the contents of phenolic were 
higher than flavenoid compounds and total 
antioxidants in O. baccatus during the two 
seasons (Fig. 3A). During the winter season, the 
contents of phenolic compounds were significantly 
higher at stand 6 than other stands and the lowest 
value at stand 1 was recorded (52.5 mg g-1 DW.). 
In the summer season, this content recorded the 
highest value at stand 5 and the lowest one at 
stand 10 with values (82.9 and 41.66 mg g-1 DW.), 
respectively. 

The observed contents of flavenoids were 
higher in the winter season than in summer (Fig. 
3B). During winter the highest contents of 
flavenoid were recorded at stand 9 and the lowest 
values at stand 11 were (53 and 36.7 mg g-1 
DW.), respectively. While, during the summer 
season stand 9 recorded the lowest value of 
flavenoid contents, and stand 1 was recorded the 
highest one (0.9 and 29.5 mg g-1 DW.), 
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respectively. 
The data of total antioxidant contents showed 

in Fig. 3C. During winter the highest value of the 

total antioxidant content was recorded at stands 7, 
8, and 9, where the minimum values at stand 1  

 
 

  

  
 

Figure 2: Effects of Ochradenus baccatus ethanolic leaves extract on five carcinoma cell lines (HEP2= 
Larynx carcinoma cell line, HEPG2= Liver hepatocellular carcinoma cell line, HCT= Colon 
carcinoma cell line, MCF7= Breast carcinoma cell line, and H1299= Lung carcinoma cell line). 
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Figure 3: Concentrations of phenolic compounds (A), total flavenoids (B), and total antioxidant (C) 
in Ochradenus baccatus inhabited in different stands (S) lay across El-Shaikh Fadl- Ras Gharib 
Road in both winter and summer seasons. Values with different letters are significantly different 

(p < 0.05) according to the Duncan test. 

(B) 

(C) 
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Table 1: Concentrations of ions (Na+, K+, Ca+2, Mg+2, Cl-, SO4
-2, and PO4

-3) expressed in (mg g-1 DW.) of Ochradenus 
baccatus plants inhabited at different stands along El-Shaikh Fadl- Ras Gharib Road in both winter and summer 

seasons. Data are means of three replicates ± SE.  

 
St Na+ K+ Ca+2 Mg+ Cl- SO4

-2 PO4
-3 

W
in

te
r 

1 6 ± 0.29d 6.17 ± 0.14 bc 6.67 ± 0.17 c 6.2 ± 0.10 f 2.37 ± 0.29 ab 10.51 ± 0.11e 2.09 ± 0.08e 

2 5.75 ± 0.14d 7 ± 0.38de 4.83 ± 0.17a 4.88 ± 0.18cd 2.37 ± 0.29ab 9.89 ± 0.06d 1.48 ± 0.09bc 

3 8.78 ± 0.74f 6.18 ± 0.34bc 7 ± 0.29cd 3.56 ± 0.10b 2.07 ± 0.29ab 11.26 ± 0.03f 1.26 ± 0.09 ab 

4 14.47 ± 0.15g 8.28 ± 0.06f 9.83 ± 0.17g 6.31 ± 0.1f 2.96 ± 0.3b 12.45 ± 0.26g 1.42 ± 0.07 bc 

5 7.27 ± 0.15e 8.93 ± 0.06g 4.5 ± 0.29a 5.29 ± 0.27de 2.07 ± 0.29ab 8.54 ± 0.10b 1.49 ± 0.05bc 

6 4.52 ± 0.29c 6.03 ± 0.22bc 7.33 ± 0.17 cde 4.68 ± 0.10c 2.07 ± 0.29 ab 10.43 ± 0.18e 1.78 ± 0.19d 

7 4.28 ± 0.15c 5.6 ± 0.12ab 4.83 ± 0.17a 2.44 ± 0.18a 2.07 ± 0.29ab 8.76 ± 0.01bc 1.12 ± 0.04a 

8 2.5 ± 0.00b 5.33 ± 0.13a 5.83 ± 0.17b 5.39 ± 0.10de 2.37 ± 0.29ab 8.71 ± 0.26bc 1.11 ± 0.04a 

9 1.28 ± 0.15a 5.62 ± 0.10ab 9 ± 0.29f 6.41 ± 0.18f 2.07 ± 0.29ab 7.61 ± 0.07a 1.36 ± 0.02abc 

10 1 ± 0.00a 7.68 ± 0.04e 7.5 ± 0.29de 3.87 ± 0.10b 2.37 ± 0.29ab 7.93 ± 0.02a 2.2 ± 0.05e 

11 3.75 ± 0.14c 6.48 ± 0.25cd 8 ± 0.29e 5.49 ± 0.30 e 1.78 ± 0.00 a 9 ± 0.14c 1.62 ± 0.04 cd 

F 193.374** 35.403** 57.038** 53.619** 1.183ns 112.409** 19.397** 

S
u

m
m

e
r 

1 1 ± 0.00B 8.58 ± 0.33CD 7.33 ± 0.17BC 0.91 ± 0.03AB 2.37 ± 0.29AB 7.83 ± 0.21A 1.38 ± 0.04C 

2 1.83 ± 0.17C 7.85 ± 0.20B 7.67 ± 0.17 BC 1.17 ± 0.07CD 1.78 ± 0.00A 8.59 ± 0.1BC 1.13 ± 0.03B 

3 0.6 ± 0.03A 9.82 ± 0.10E 7.5 ± 0.29BC 1.31 ± 0.03D 2.07 ± 0.29AB 7.82 ± 0.1A 1.59 ± 0.10D 

4 0.62 ± 0.03A 9.15 ± 0.06D 7.33 ± 0.17BC 0.77 ± 0.11A 2.37 ± 0.29AB 8.47 ± 0.1B 0.96 ± 0.03AB 

5 5.5 ± 0.29E 5.08 ± 0.08A 14.33 ± 0.17F 1.71 ± 0.05F 2.07 ± 0.29AB 10.14 ± 0.33E 0.8± 0.02A 

6 0.5 ± 0.00A 11.28 ± 0.16F 4.33 ± 0.33A 1.04 ± 0.05BC 2.37 ± 0.29AB 8.94 ± 0.06BCD 2.45 ± 0.03F 

7 2.5 ± 0.00D 8.03 ± 0.06BC 10.83 ± 0.17E 1.49 ± 0.05E 2.66 ± 0.00B 9.15 ± 0.12D 1.67 ± 0.01D 

8 0.5 ± 0.00A 8.73 ± 0.04D 7 ± 0.29B 1.28 ± 0.00D 2.66 ± 0.00B 9.25 ± 0.15D 1.7± 0.04D 

9 0.67 ± 0.08AB 11.85 ± 0.4F 10 ±0.29D 0.88 ± 0.50AB 2.37 ± 0.29AB 10.18 ± 0.13E 2.06 ± 0.18E 

10 0.5 ± 0.00A 9.78 ± 0.27E 9.5 ± 0.29D 1.25 ± 0.03D 2.37 ± 0.29AB 8.95 ± 0.18BCD 1.8 ± 0.03D 

11 1.83 ± 0.17C 7.98 ± 0.08BC 8 ± 0.29C 1.28 ± 0.05D 2.37 ± 0.29 AB 8.99 ± 0.08CD 1.65 ± 0.01D 

F 169.257** 82.405** 110.533** 27.540** 1.05ns 23.923** 48.944** 
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Table 2: Statistical analysis of cations, anions in Ochradenus baccatus showing analysis of 
variance (F-value), and determination coefficient (ɳ2). SOV= source of variance, Se= Seasons, St = 

Stand, Se x St = The interaction between them. 
Parameters S.O.V F ɳ2 

 
Na+ 

Se 1926.57** 0.337 

St 203.58** 0.356 

Se x St 175.93** 0.307 

 
K+ 

Se 703.77** 0.372 

St 31.06** 0.165 

Se x St 87.61** 0.463 

 
Ca+2 

Se 273.80** 0.138 

St 55.05** 0.277 

Se x St 116.08** 0.585 

 
Mg+2 

Se 4894.49** 0.827 

St 38.44** 0.065 

Se x St 64.25** 0.108 

 
Cl- 

Se 0.496ns 0.022 

St 1.136ns 0.494 

Se x   St 1.113ns 0.484 

 
SO4

-2 

Se 93.675** 0.069 

St 24.740** 0.183 

Se x St 101.332** 0.748 

 
PO4

-3 

Se 0.531ns 0.001 

St 35.406** 0.561 

Se x St 27.684** 0.438 

were (0.043 and 0.028 µg g-1 DW.), respectively. 
While at stand 4 recorded the maximum value and 
at stand 6 recorded the lowest value during the 
summer season (0.047 and 0.021 µg g-1 DW.), 
respectively. 
 
DISCUSSION 

Wild medicinal plants are an attractive and 
efficient source of anticancer agents. It contained 
a vast amount of new compounds and can be 
used in modern pharmaceutical research. 
Nowadays, up to 60% of the currently used anti-
tumorigenic drugs are derived from natural 
sources (De Silva et al. 2019; Hussain et al. 
2019).  The use of natural alternative medicines 
becomes urgent and necessary. 

Leaves of Ochradenus baccatus possess 
some phytochemicals such as total alkaloids, 
flavenoids, phenolics, steroids, tannins, and 
terpenes (Aliyu et al. 2008; Ibrahim et al. 2013). A 
successful anticancer drug should destroy or 
disable cancer cells without causing excessive 
destruction to normal cells (Sharma et al. 2009).  

The anti-proliferation activity of O. baccatus 
was tested using SRB assay on five different cell 
lines; (HEPG2 (Liver hepatocellular carcinoma cell 
line), HCT (Colon carcinoma cell line), MCF7 
(Breast carcinoma cell line), HEP2 (Larynx 
carcinoma cell line), H1299 (Lung carcinoma cell 
line). In the present study, the incubation of leaves 
extract with HEP2 attained values of IC50 (47.8 

μg/ml.), while the lowest (215 μg/ml.) was attained 
for MCF7. Furthermore, the highest growth 
inhibition percentage was 82.81% with HEP2 and 
the lowest inhibition percentage was 54% 
observed for MCF7.  

In summer, the plants decrease their 
biological activity. So, the plants will tend to 
accumulate inorganic solutes rather than organic 
solutes which are needed in biological processes 
(Salama et al. 2016). Inorganic ions as Na+, K+, 
Ca2+, Mg2+, and Cl- are very helpful in readjusting 
the osmotic gradient and stressed plants through 
the environment (Kamel 2002; Jinyou et al. 2004; 
Kamel 2008; Sayed et al. 2013).  

Some plants preferred accumulated K+ in the 
cytoplasm because of its beneficial effect and less 
toxicity on the metabolism and required for 
enzyme activity and protein synthesis (Wyn Jones 
et al. 1979). The results indicate that Ca2+ and 
Mg2+ were accumulated in abundant amounts in 
the investigated plant. An integral component 
tolerance is the regulation of Ca+2 and Cl- uptake 
from soils and the partitioning of these ions within 
plants. These results agreed with what was found 
by (Kamel 2008). 

The present study agreed with Wyn Jones 
and Storey (1981) Na+ and Cl- are often stored in 
the vacuole, contributing to increased osmotic 
pressure in the vacuoles. Likewise, the 
accumulation of potassium (K+) and Sulphate 
(SO4

2-) at higher concentrations in Morettia 
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philaeana under stress conditions may assist in 
turgor maintenance and help to enhance drought 
tolerance (Sayed et al. 2013). The most important 
adaptation mechanism in desert plants to maintain 
plant water capacity is the ability of plants to 
absorb inorganic solutes in large quantities within 
their tissues (Kamel 2008). Phosphates appeared 
in the studied plants accumulated in small 
amounts. This may be due to the rapid integration 
of phosphates in the plant metabolism, or poverty 
of the soil with phosphates. 

The high temperature in deserts increases the 
rate of evaporation, which concentrates the salt in 
the soil solution. Even more, increases in the rate 
of transpiration will increase the trend of dragging 
more salts into the shoots and will increase the 
turgidity of the cells (Lombardini and Rossi 
2019). The accumulation of inorganic solutes is an 
easy and rapid response but may cause hazards 
that can lead to death of the plant. So, the plants 
must absorb, exclude, and translocate the solutes, 
inside the different organs, to ensure the balance 
of the charge and to avoid toxicity (Sunkar 2010). 

The pharmacological activities of any sample 
of plants due to the presence of secondary 
metabolites and secret products in it. On the other 
hand, the quantitative evaluation of the phenolic 
compounds found in plants grown in different 
regions is very important for establishing its 
efficacy (Asadi-Samani et al. 2019). Natural 
antioxidants from medicinal plants are a good 
alternative for reducing oxidative stress and these 
compounds are typically non-toxic as a natural 
origin (Jain et al. 2013). The synthesis of these 
compounds strongly depends on the composition 
and environmental conditions (Wong et al. 2006) 
as a result of climatic changes (Zargoosh et al. 
2019).  

Different extract from leaves of O. baccatus 
exhibited strong scavenging behavior because it 
possesses the ability to protect the body from 
damage caused by the oxidative stress induced 
by free radicals. The higher antioxidant activity 
was referred to as the presence of natural 
products such as flavenoids, alkaloids, tannins, 
phenolic compounds, and saponins (Badri et al. 
2017). Consequently, the leaves extract of O. 
baccatus plants considered as a bioactive source 
of natural antioxidants against cancer.  

Phenolic compounds are an essential 
component of plant secondary metabolites, 
usually produced to improve the reproduction and 
protect plants against biotic and abiotic stress 
(Pohjala and Tammela 2012). Results of the 
present work pointed to that during the summer 

season at stand 5 the highest contents of total 
phenolic compounds accompanied by significant 
increases in Ca+2, Mg+2 and Na+ contents in 
leaves of Ochradenus baccatus this corroborated 
with the findings of the earlier study showed that 
environmental factors, such as rainfall, average 
temperatures, and soil nutrient concentration, may 
affect on polyphenolic synthesis (Rezende et al. 
2015). Similar results were obtained from Ferula 
assafoetida and Berberis vulgaris (Gholizadeh 
Moghaddam et al. 2017). The phenols are 
important for the desert plants to alter 
peroxidation kinetics through lipids modifications 
pecking order. Previously, Weidner et al. (2009) 
documented that environmental stress can cause 
a decline or an increase in the content of phenolic 
compounds in a cell as these substances protect 
plants from imposed stresses (El-Lamey 2015). 

On the other hand, some studies have shown 
that flavenoids can directly scavenge reactive 
oxygen species (ROS) such as superoxide, 
hydrogen peroxide, hydroxyl radical, singlet 
oxygen, and peroxyl radical (Sakihama et al. 
2000). Their antioxidant activity is mainly the 
result of their ability to donate electrons or 
hydrogen atoms (Bartwal et al. 2013). In general, 
aridity constitutes a complex of environmental 
factors such as (increased insolation, higher 
temperatures, and water deficiency) which 
mutually exert influence in the habitat (Stanković 
et al. 2017).  

The obtained data also indicated that during 
the winter season the highest total flavenoids 
content associated with the highest contents of K+ 
and SO4

2- in O. baccatus leaves which inhabited 
at stand 9. During stress, more phytochemicals 
are produced in plants to withstand the adverse 
conditions. Studies conducted on plants in stress 
conditions showed higher production of 
flavenoids, anthocyanins, and mucilaginous 
substances (Kumar et al. 2017).  

It was observed that during the winter season, 
O. baccatus exhibited the highest content of total 
antioxidants accompanied by the significant 
increase contents of K+, Cl- and SO4-2. The 
previous study of Ksouri et al. (2008) found that 
extreme climatic conditions are likely to increase 
antioxidant capacity in terms of salinity, low 
rainfall, and high radiation of Cakile maritima. 
Mechanism of action of antioxidants includes the 
suppression of the formation of ROS, the 
inhibition of enzymes, and/or chelating of 
elements involved in free-radical production. 
Furthermore, antioxidants scavenge reactive 
species and control antioxidant defenses 
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(Montoro et al. 2005). 

CONCLUSION 
Our current findings indicated that the 

ethanolic extract leaves of Ochradenus baccatus 
had effects on all cell lines except Lung carcinoma 
cell line. Also, environmental factors such as 
climate, and mineral content have a significant 
impact on the efficiency of the methanolic extract 
as antioxidant activity, total flavenoids, and total 
phenol contents of O. baccatus. We suggested 
that Ochradenus baccatus plant can be 
considered as a rich source of polyphenolic 
compounds that are responsible for strong 
antioxidant properties that help in hindering and 
therapy of various oxidative stress-related 
diseases such as cancer and hepatic diseases. 
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